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DATA HANDBOOK SYSTEM 

To provide you with a comprehensive source of information on electronic components, 

subassemblies anal materials, our, Data Handbook System is made up of three series of 

handbooks, each comprising several parts. 

The three series, identified by the colours noted, are: 

ELECTRON TUBES (9 parrs) BLUE 

SEMICONDUCTORS AND INTEGRATED CIRCUITS (6 parts) RED 

COMPONENTS AND MATERIALS (7 parts) GREEN 

The several parts contain all pertinent data available at the time of publication, and each 

is revised and reissued periodically; the contents of each series are summarized on the 

following pages. 

We have made every effort to ensure that each series is as accurate, comprehensive and 

up-to-date as possible, and we hope you will find it to be a valuable source of reference. 

Where ratings or specifications quoted differ from those published in the preceding edi-

tion they will be pointed out by arrows. 

You will understand that we can not guarantee that all products listed in any one edition 

of the handbook will remain available, or that their specifications will not be changed, 

before the next e~9ition is published. 

If you need confix•mation that the published data about any of our products are the latest 

available, may we ask that you contact our representative. He is at your service and 

will be glad to answer your inquiries. 
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ELECTRON TUBES (BLUE SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 Transmitting tubes (Tetrodes, Pentodes); January 1972 

Amplifier circuit assemblies 

Part 2 Tubes for microwave equipment 

Port 3 Special Quality tubes; 

Miscellaneous devices 

Part 4 Receiving tubes 

Part 5 Cathode-ray tubes; Photo tubes; Camera tubes 

February 1972 

March 1972 

Part 6 Devices For nuclear equipment 
Photomultiplier tubes Radiation counter tubes 
Channel electron multipliers Semicinductor radiation detectors 
Scintillators Neutron generator tubes 
Photoscintillators Photo diodes 

Part 7 

June 1972 

July 1972 

June 1971 

Gas-filled tubes July 1971 
Voltage stabilizing and reference tubes Thyratrons 
Counter, selector, and indicator tubes Ignitrons 
Trigger tubes Industrial rectifying tubes 
S~~~itching diodes High-voltage rectifying tubes 

Part S T.VJ'icture tubes 

Part 9 Transmitting tubes (Triodes) ; 

Tubes for r.F. heating (Triodes) 

August 1971 

December 1971 
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SEMICONDUt:TORS AND INTEGRATED CIRCUITS (RED SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 Diodes; Thyristors; Stacks 
Signal diodes 
Variable capacitance diodes 
Voltage regulator diodes 

September 1971 
Rectifier diodes 
Thyristors, diacs, triacs 
Rectifier stacks 

Part 2 Low frequency and Deflection transistors 

Part 3 High frequency and Switching transistors 

Part 4 Special types 
Transmitting transistors 
Microwave devices 
Field effect transistors 
Dual transistors 
Microminiature devices for 

thick- and thin-film circuits 

Part 5 linear Ilntegrated Circuits 

Part b Digital Integrated Circuits 
DTL. (FC family) 
DTL/HNIL (FZ family) 
TTL (FJ family) 

October 1971 

November 1971 

December 1971 
Photoconductive devices 
Photodiodes 
Phototransistors 
Light emitting diodes 
Infra-red sensitive devices 

TTL (GJ family) 
CML (GH family) 
MOS (FD family) 

February 1972 

March 1972 

March 1972 



COMPONENTS AND MATERIALS (GREEN SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 Circuit Blocks, Input/Output Devices, October 1971 
Electro-mechanical Components, Peripheral Devices 
Circuit blocks 40-Series 
Counter modules 50-Series 
Norbits 60-Series, 61- Series 
Circuit blocks 90-Series 

Input/output devices 
Electro-mechanical components 
Peripheral devices 

Part 2 Resistors, Capacitors December 1971 
Fixed resistors 
Variable resistors 
Non-linear resistors 
Ceramic capacitors 

Part 3 Radio, Audio, Television 
FM tuners 
Coil assemblies 
Piezoelectric ceramic resonators 

and filters 
Loudspeakers 

Paper capacitors and film capacitors 
Electrolytic capacitors 
Variable capacitors 

February 1972 
Audio and mains transformers 
Television tuners, aerial input assemblies 
Components for black and white television 
Components for colour television 
Deflection assemblies for camera tubes 

Part 4 Magnetic Maeeriols, Piezoelectric Ceramics, Ni Cd cells May 1972 
Ferrites for radio, audio 

and television 
Small coils and assembling parts 
Ferroxcube potcores and square cores 

Ferroxcube transformer cores 
Piezoelectric ceramics 
Permanent magnet materials 
Cylindrical nickel cadmium cells 

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, August 1972 
Microwave Devices, Variable Transformers 
Ferrite memory cores 
Matrix planes, matrix stacks 
Complete memories 
Magnetic heads 

Part 6 Electric Motors and Accessories, 
Timing and Control Devices 
Stepper motors 
Small synchronous motors 
Asynchronous motors 

Port 7 Circuit Blocks 
Circuit blocks 100 kHz Series 
Circuit blocks 1-Series 
Circuit blocks 10-Series 

Quartz crystal units, crystal filters 
Isolators, circulators 
Variable mains transformers 

August 1971 

Small d. c. motors 
Tachogenerators and servomotors 
Indicators fnr built-in test equipment 

September 1971 
Circuit blocks for ferrite core 

memory drive 

August 1972 
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CATHODE-RAY TUBES 

General and screen types 





LIST OF SYMBOLS 

Symbols denoting electrodes and electrode connections 

Heater or filament f 

Cathode k 

Grid g 
Grids are distinguished by means of an additional 
numeral; the electrode nearest to the cathode 
having the lowest number. 

Deflection plates intended for deflection in horizon- xl,x2 
tal direction. 

Deflection plates intended for deflection in vertical yl, y2 
direction. 
Sectioned deflection plates are indicated by an 
additional decimal e.g. yl .1 Y1.2 and y2.1 Y2.2 

External conductive coating m 

Fluorescent screen F 

Tube pin which must not be connected externally i.c. 

Tube pin which may be connected externally n.c. 

Symbols denoting voltages 

Symbol for voltage, followed by an index denoting V 
the relevant electrode. 

Heater or filament voltage Vf

Peak value of a voltage V p

Peak to peak value of a voltage V pp 
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Symbols denoting currents 

Remark I 

Remark II 

The positive electrical current is di-
rected opposite to the direction of the 
electron current. 

The symbols quoted represent the av-
erage values of the concerning cur-
rents unless otherwise stated. 

Symbol for current followed by an index denoting I 

the relevant electrode. 

Heater or filament current If

Symbols denoting powers 

Dissipation of t:he fluorescent screen Wp 

Grid dissipation Wg

Symbols denoting capacitances 

See I.E.C. Publication 100. 

Symbols denoting resistances 

Symbol for resistance followed by an index for the 
relevant electrode pair. vVhen only one index is 
given the second electrode is the cathode. 

When R is replaced by Z the "resistance should 
read "impedance" 

R 

Symbols denoting various quantities 

Brightness B 

Frequency f 

Magnetic field strength H 

Deflection coefficient M 

2 February 1969 



GENERAL 
C-R TUBES 

GENERAL OPERATIONAL RECOMMENDATIONS 

CATHODE-RAY TUBES 

GENERAL 

Unless otherwise stated the data are given for a nominal tube. 

LIMITING VALUES 

Unless otherwise stated the tubes are rated according to the absolute maximum 
rating system. 

HEATER 

Parallel operation 

The heater voltage must be within t7 ~ of the nominal value when the supply 
voltage is at its nominal value, and when a tube having the published heater 
characteristics is employed. 
This figure is permissible only if the voltage variation is dependent upon more 
than one factor. In these circumstances the total tolerance may be taken as the 
square root of the sum of the squares of the individual deviations arising from 
the effect of the tolerances of the separate factors, providing no one of these 
deviations exceeds t5 ~. Should the voltage variation depend on one factor only, 
the voltage variation must not exceed ±5 ~ . 

Series operation 

The heater current must be within f5 ~ of the nominal value when the supply 
voltage is at its nominal value and a tube having the published heater character-
istics is employed. This figure is permissible only if the current variation is 
dependent upon more than one factor. In these circumstances the total tolerance 
may be taken as the square root of the sum of the squares of the individual devia-
tions arising from the effects of the tolerances of the separate factors, providing 
no one of these deviations exceeds t3.5 ~. Should the total current variation 
depend upon one factor only, the current variation must not exceed ±3.5 ~. 
When calculating the tolerances of associated components, the ratio of the change 
of heater voltage to the change of heater current in a typical series chain includ-
ing acathode ray tube is taken as 1 .8, both deviations being expressed as per-
centages. 
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DATER (continued) 

With certain combinations of valves and tube, differences in the thermal inertia 

may result in particular heaters being run at bxceedingly high temperature dur-

ing the warming up period. During this period unless otherwise stated in the 

published data, it is permissible for the heater voltage of the tube to rise to a 
maximum value of SO ~ in excess of the nominal rated value when using a tube 
with the published heater characteristics . A surge limiting device may be neces -
sary in order to meet this requirement. When measuring the surge value of 

heater voltage, it is important to employ a peak reading device, such as an os-
cilloscope. 
In addition to the quoted above, fluctuations in the mains supply voltage not ex-

ceeding t10 ~ are permissible. These conditions are, however, the worst which 

are acceptable and it is better practise to maintain the heater as close to its 

published ratings as possible. Furthermore in all types of equipment closer 

adjustment of heater voltage or current will react favourably upon tube life and 

performance . 

CATHODE 

The potential difference between cathode and heater should be as low as possible 
and in any case must not exceed the limiting value given on the data sheets for 
individual tubes . Operation with the heater positive with respect to cathode is 
not recommended. In order to avoid excessive hum the A.C. component of the 
heater -to-cathode voltage should be as low as possible e.g. less than 20 Vrms• 
When the heater is in a series chain or earthed, the 50 c/s impedance between 

heater and cathode should not exceed 100 kS2. If the heater is supplied from 

separate transformer windings the resistance between heater and cathode must 

not exceed 1 MS2. 

ELECTRODES 

In no circumstances should the tube be operated without a D.C. connection 
between each electrode an'd the cathode. The total effective impedance between 

any electrode and the cathode should be as low as possible and must never be 

allowed to exceed the published maximum value. 

ELECTRODE VOLTAGES 

Reference poi~tfor electrode voltages is the cathode. For cathode drive service 

the reference point is grid No.l. 

Grid cut-off voltages 

Values are given for the limits of grid cut-off voltage per unit of the first accel-
erator voltage. The brightness control voltage should be arranged so that it can 
handle any tube within the limits shown, at the appropriate first accelerator 

voltage . 

2 February 1969 



_First accelerator voltage 

The first accelerator electrode of a so called unipotential lens provides by apply-
ing affixed voltage independent focus and brightness controls. Care should be 

taken not to exceed the maximum and minimum limits for reasons of reliability 
and performance. 

Deflection blanking electrode voltage 

The mean potential of the deflection blanking electrode should be equal to that of 
the first accelerator. 
If applicable the voltage difference (~Vg3) given in the data should be applied to 
the beam blanking electrode to obtain beam blanking of a stated beam current for 
all tubes of the relevant type. 

Focusing voltage 

The focusing electrode voltage limits are given in the data. The focus voltage 
supply should be arranged such that it can handle these limits, so that in any tube 
the cross-sectional area of the electron-beam on the screen can be optimally 
displayed. As the focus current is very limited a high resist~hce series chain 
may be used. 

Astigmatism control electrode voltage 

To achieve optimum performance under all conditions it is desirable to apply a 
voltage for control of astigmatism (a difference in potential of this electrode and 
the y plates). The required range to cover any tube is given in the relevant data. 

Beam centring electrode voltage 

The beam centring electrode facilitates the possibility to centre the scan in x-
direction with respect to the geometric centre of the faceplate byapplying a volt-
age, the limits of which are given in the relevant data, to this electrode. Opti-
mum condition is obtained when the brightness at both left and right edges of the 
scan are equal. 

Deflection plate shield voltage 

It is essential that the deflection plate shield voltage equals the mean y plates 
voltage . 

Geometry control electrode voltage 

Sy varying. the potential. of this electrode the necessary range of which is given 

in the relevant=data., the possible occurrence of pin-cushion and.. barrel-pattern 

distortion can be cantralled. 
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Deflection voltages 

For optimum performance it is essential that true symmetrical voltages are 
applied. It should further be noted that the mean x and y plate potentials must be 
equal. Moreover the deflection plate shield voltage, the mean astigmatism con-
trol voltage, if applicable the mean beam centring electrode voltage and the geo-
metryelectrode voltage should also be equal to the mean x and y plate potentials. 
If use is made of the full deflection capabilities of the tube, the deflection plates 
will intercept part of the electron beam near the edge of the scan. Therefore a 
low impedance deflection plate drive is necessary. 

Raster distortion and its determination 

Limits of raster distortion are given for most tubes. 
A graticule, consisting of concentric rectangles is aligned with the electrical 
x axis of the tube. The edges of a raster will fall between these rectangles with 
optimum correction potentials applied. 

Measuring procedure: 

a) Shift the x-trace to the centre of the graticule. 

b) Align horizontal centre line of graticule with the centre line of the x-trace. 

c) Shift x-trace vertically between resp. upper and lower two horizontal lines of 
graticule. 
The centre of the x-trace now will not fall outside the area bounded by the 
horizontal graticule lines. 

d) Without moving the graticule, switch to a vertical trace and shift this. trace 
horizontally (resp. left and right) between the pairs of vertical lines of the 
graticule, and also now the centre of the y-trace will not fall outside the area 
bounded by the vertical graticule lines. 

e) Focus and astigmatism will be adjusted for optimum performance. 

f) Pattern geometry correction will be adjusted for optimum performance in the 
sense of minimizing simultaneously the deviation of the centre of x- respec-
tively y-trace. 

Linearity 

The linearity is defined as the sensitivity at a deflection of 75 ~ of the useful 
scan with respect to differ from the sensitivity at a deflection of 25 ~ oftheuse-
ful scan. These sensitivities will not differ by more than the indicated value. 

Post deflection shield voltage 

In order to optimize contrast in mesh tubes a fixed negative voltage with respect 
to the geometry control electrode voltage should be applied. The range is given 
in the data . 
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Helix resistance 

In order to calculate the high tension supply a minimum resistance is given in 
the data. 

Final accelerator voltage 

Tubes with PDA are designed for a given final accelerator voltage to astigmatism 
control electrode voltage ratio. Operation at higher ratio may result in changes 
in deflection uniformity and pattern distortion. 

High tension supply 

In order to avoid damage of the screen it is important that prior to the high ten-
sion a deflection voltage e.g. the time base voltage is applied. 

LINE WIDTH 

Shrinking raster method. Conditions as given in the relevant data. 
Focus and astigmatism potentials should be adjusted for optimum performance. 
Optimum performance is that adjustment which will simultaneously minimize the 
horizontal and vertical trace widths at the centre of the useful scan. 
The raster shall be compressed until the line structure first disappears orbe-
gins to overlap or show reverse line structure. 
The line width is equal to the quotient of the width of the compressed pattern 
transverse to the line structure divided by the number of lines which are being 
scanned. 
In older types the line width is measured on a circle with the aid of a micros-
cope. 

CAPACITANCES 

Unless otherwise stated the values .given are nominal values measured on a cold 
tube on the tube contacts. The contacts and measuring leads or sockets being 
screened. 

MOUNTING 

Unless otherwise stated the mounting position is any. However, the tube should 
not be supported by the base alone and under no circumstances should the socket 
be allowed to support the tube . 
To avoid dangerous glass strain care should be taken when installing the tube. 

Shielding 

The tubes must be shielded against electrical and magnetic fields. 
Special attention should be paid to the mounting of transformers, coils etc. 
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SCREEN 

To prevent screen burn stationary or slow moving spots together with high screen 
currents should be avoided. 
If measurements are to be made under high ambient light conditions it is advis-
able to use a contrast improving filter and or a light hood. 

TRACKING ERROR 

Tracking is the ability of a multigun tube to superimpose simultaneously infor-
~_ mation from each gun. 

Tracking error is the maximum allowable distance between the displays of any 
two guns . 
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RATING SYSTEMS 
( in accordance with I.E.C. publication 134 ) 

Absolute maximum rating system 

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

These values are chosen by the device manufacturer to provide acceptable serv-
iceability of the device, taking no responsibility for equipment variations, en-
vironmental 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-maximumvalue for the intended service is exceeded with any device 
under the worst probable operating conditions with respect to supply voltage 
variation, equipment component variation, equipment control adjustment, load 
variations, signal variation, environmental conditions, and variations in charac-
teristics of the device under consideration and of all. other electronic devices 
in the equipment. 

Design-maximum rating system 

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

These values are chosen by the device manufacturer to provide acceptable serv-
iceability of the device, taking responsibility for the effects of changes in oper-
ating conditions due to variations in the characteristics of the electronic device 
under consideration. 

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

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

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

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

TYPE DESIGNATION 

Two type designation systems are currently in use for our C.R. tubes. 
All future tubes will have numbers in the "new system", earlier tubes will 
retain numbers in the "old system" . 

NEW CODE SYSTEM (PRO-ELECTRON TYPE DESIGNATION CODE) 

The type number consists of a single letter followed by two sets of figures,and ends 
with one or two letters . 

The first letter indicates the prime appplication of the tube: 

A - Television display tube for domestic application 

D - Oscilloscope tube -single trace 

E - Oscilloscope tube -multiple trace 

F - Radar display tube -direct view 

L - Display storage tube 

M - T.V. display tube for professional application -direct view 

P - Display tube for professional application -projection 

Q - Flying spot scanner 

The first group of figures indicates the diameter or diagonal of the luminescent 
screen in cm . 

The second group of figures is atwo-figure or three-figure serial number indica-
ting aparticular design or development. 

The second group of letters indicates the properties if the phosphor screen. 
The first letter denotes the colour of the fluorescence or phosphorescence in 
the case of long or very long afterglow screens. 

The second letter of this group is a serial letter to denote other specific differ-
ences in screen properties. 

For the standard television tube phosphors, the letters 'W' and 'X'areusedwith-
out asecond letter. 
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TYPE 
DESIGNATION 

A - Purple -reddish purple -bluish purple 

B - Blue -purplish blue -greenish blue 

D Blue green 

G - Green -bluish green -yellowish green 

K Yellow -green 

L - Orange -Orange pink 

R - Red -reddish orange -red purple -purplish red.- pink -purplish pink 

Y - Yellow -greenish yellow -yellowish orange 

W - White screen for T.V. display tubes 

X - Three-colour screen for T.V. display tubes 

OLD SYSTEM 

The type number consists of two letters followed by two sets of figures. 
The first letter indicates the method of focusing and deflection: 

A - Electrostatic focusing and electromagnetic deflection 

D - Electrostatic focusing and electrostatic deflection 

M - Electromagnetic focusing and electromagnetic deflection 

The second letter indicates the properties of the phosphor screen. 

See also section "Screen Phosphors" 

The first group of figures: 

for round tubes: screen diameter in cm 

for rectangular tubes: screen diagonal in cm 

The second group of figures denotes the serial number. 
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SCREEN 
TYPES 

SCREEN TYPES 

new 
system 

old 
system 

fluorescent 
colour 

phosphorescent 
colour 

persistance 

equivalent 
Jedec 

designation:. 

BA C purplish -blue - very short - 

-~-----_-~~--- purpYi~sh-blue - -- -- - -killed -

BE B blue blue medium short Pll 

BF U purplish-blue - medium short - 

GE K green green short P24 

GH H green green medium short P31 

GJ G yellowish-green yellowish-green medium Pl 

GK G 1) yellowish-green yellowish-green medium - 

GL N yellowish-green yellowish-green medium short P2 

GM P purplish-blue yellowish-green long P7 

GP - bluish -green green medium short P2 

GR - green green long P39 

GU - white white very short -

LA D orange orange medium -

LB E orange orange long -

LC F orange orange very long -

LD L orange orange very long P33 

W W white - - P4 

X X tri-colour screen - - P22 

YA Y yellowish -orange yellowish-orange medium - 

1) used in projection tubes 
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SURVEY OF NERSISTENCE OF CATHODE-RAY TUBE SCREENS 

Screen type Application Persistence 

New system Old system Relative level of brightness 

10~ 1~ 0.1~ 

BA 
GE 
GU 

C 
K 
— 

Flying spot 
scanners 

0. 13 µs 
1.2µs 

0. 16 µs 

0.4µs 
110 µs 

1µs 

—
10 ms 
— 

BE 
GH 
GJ 
GM 
GP 

B 
H 
G 
P 
— 

Oscilloscopes 20 ms 
600 µs 

28 ms 
60 ms 

1. 2 ms 

70 ms 
8 ms 

75 ms 
1.5 s 
140 ms 

120 ms 
90 ms 

120 ms 
13 s 
i 2.s 

GR 

W 

— 
yellow 
]glue 

A7onitors 
100 ms 
0. 6 ms 
0.4 ms 

1.4s 
7 ms 
4 ms 

9s 
17 ms 

14.5 ms 

LA 
LC 
LD 

D 
F 
L 

Radar 
32 ms 

0. 3 s 
0.5s 

110 ms 
22 s 
45s 

200 ms 
50 s 

100s 

OPERATING CONDITIONS 

Final accelerator voltage 
Oscilloscope types 
Remaining types 

4 kV 
10 to 15 kV 

Screen current 5 µA/cm2

Focusing defocused 

Exitation sufficient for complete build-up 
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CATHODE-RAY TUBES 

Instrument tubes 



INSTRUMENT TUBES 

PREFERRED TYPES 

(Recommended types for new designs) 

Mono-accelerator tubes 

D7-190.. 
D10-160. . 
D13-480. . 
DG7- 32 

Post-deflection accelerator tubes 

D10-170.. 
D13-27. . 
D14-120. . 
D14-121. . 
D14-160../09 
D.7-11 
E10-12. . 
E10-130.. 
E14-100. . 

D10-200../07 
Large bandwidth instrument tubes D13-450.. /O1 

D13-500../01 



D7-190.. 

INSTRUMENT CATHODE-RAY TUBE 

7 cm diameter flat faced monoaccelerator oscilloscope tube primarily intended for 
use in inexpensive oscilloscopes and monitoring devices. 

QUICK REFERENCE DATA 

Accelerator voltage Vg2,g4,g5~~ 1000 V 

Display area 60 x 50 mm2

Deflection coefficient, horizontal M x 29 V/cm 

vertical M y 11.5 V/cm 

SCREEN 

colour persistence 

D7-190GH 
D7-190GM 
D7-190GP 

green 
yellowish green 
bluish green 

medium short 
long 
medium short 

Useful screen diameter 

Useful scan 

horizontal 

min. 

min. 

64 

60 

mm 

mm 

vertical min. 50 mm 

The useful scan may be shifted vertically to a maximum of 4mm with respect to the 
geometric centre of the faceplate. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 
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D7-190. . 

MECHANICAL DATA (Dimensions ih mm) 

+25Y 

mean x-and 
y plate ' 
potential 

—25V 
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Yt 

k f f 

97
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/ 2 0 

Yy f+7Q 
94 

9 3 

~zaew~ 

97 

x2 i i.c 
t 

O9 

u pm0 0.3 
72 71 
~i

i.c. yZ i.c, 
Eottom vi¢w 

f 

k 

1 

93 

9y.9q,95,1

v:aeim 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

shouldthe socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length max. 225 mm 

Face diameter max. 77 mm 

Base 14 pin all glass 

Net weight approx. 260 g 

Accessories 

Socket (supplied with tube) type 55566 

Mu -metal shield type 55534 
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D7-190.. 

CAPACITANCES 
xl to all other elements except x2 Cxl(x2) 4 pF 

x2 to all other elements except xl  Cx2(xl) ~ PF 

yl to all other elements except Y2 Cyl(y2) 3.5 pF 

y2 to all other elements except yl Cy2(yl) 3 pF 

xl to x2 Cxlx2 1.6 pF 

Yl to Y2 Cyly2 1.1 pF 

Control grid to all other elements Cgl 5.5 pF 

Cathode to all other elements Ck 4.0 pF 

FOCUSING electrostatic 

DEFLECTION 3) double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam, hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 90 + 1° 

LINE WIDTH 3) 

Measured with the shrinking raster method in the centre of the screen under typical 
operating conditions, adjusted for optimum spot size at a beam current Ip = 10 µA.1) 

Line width l.w: 0.28 mm 

1)As the construction of this tube does not permit a direct measurement of the 
beam current, this current should be determined as follows: 
a) under typical operating conditions, apply a small raster display (no overscan), 
adjust Vgl for a beam current of approx. 10 µA and adjust Vg3 and Vg2,g4,g5,~ 
for optimum spot quality at the. centre of the screen. 
b) under these conditions, but no raster, the deflection plate voltages should be 
changed to 
Vyl = Vy2 = 1000 V; Vxl = 300 V; Vx2 = 700 V, thus directing the total beam cur-
rentto x2. 
Measure the current on x2 and adjust Vgl for Ix2 = 10µA (being the beam current 
Ip) 
c) set again for the conditions under a), without touching the Vgl control. Now a 
raster display with a true 10 µA screen current is achieved. 
d) focus optimally in the centre of the screen (do not adjust the astigmatism con-
irol)and measure the line width. 

3) See page 4 
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D7-190.. 

TYPICAL OPERATING CONDITIONS 3) 

Accelerator voltage Vg2~ g4~ g5> ~ 
1000 V 

Astigmatism control voltage ~Vg2~g4~g5>p 
± 25 V 1) 

Focusing electrode voltage Vg3 100 to 180 V 

Control grid voltage for visual 
extinction of focused spot Vgl max. -35 V 

Grid drive for 10 µA screen current approx, 10 V 

Deflection coefficient, horizontal Mx 
29 V/cm 

max, 31 V/cm 

vertical M 
11,5 V/cm 

Y max, 12,5 V/cm 

Deviation of linearity of deflection max. 1 ~ 2) 

Geometry distortion see note 4 

Useful scan, horizontal min, 60 mm 

vertical min. 50 mm 

LIMITING VALUES (Absolute max, rating system) 

Accelerator voltage V 
max, 2200 V 

g2~g4~g5>R min, 900 V 

Focusing electrode voltage Vg3 max, 2200 V 

max. Z00 V 
Control grid voltage, negative - Vgl min, 0 V 

Cathode to heater voltage Vkf max, 125 V 
-Vkf max. 125 V 

Grid drive, average max. 20 V ' 

Screen dissipation Wp max. 3 mW/cm2

1) All that will be necessary when putting the tube into operation is to adjust the 

astigmatism control voltage once for optimum spot shape in the screen centre. 
The control voltage will always be in the range stated, provided the mean x plate 
and certainly the mean y plate potential was made equal to Vg2 ~ g4, g5, p with zero 
astigmatism correction, 

2) The sensitivity at a deflection of less than 75~ of the useful scan will not differ 
from the sensitivity at a deflection of 25~ of the useful scan by more than theih-
dicated value. 

3) The mean x and certainly the mean y plate potential should be equal to Vg~ g4. g5> ~ 
with astigmatism adjustment set to zero. 

4) A graticule, consisting of concentric rectangles of 40 mm x 50 mm and 39.2 mm 
x 49 mm is aligned with the electrical x-axis of the tube. The edges of a raster 
will fall between these rectangles, 
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OBSOLESCENT TYPE D10-11.. 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with 10 cm diameter flat face-plate and post deflection accel-
eration by means of a helical electrode. The low heater consumption together 
with the high sensitivity and short overall length render this tube suitable for 
transistorised equipment. 

SCREEN 

Colour Persistence 

D10-11GH 
D10-11GM 
D10-11GP 

green 
yellowish green 
bluish green 

medium short 
long 
medium short 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

g6 (I1 

f f 

x-trace 

f O 
X1~o~o

91  93 
95 k 

f 
23y56o 

yl 

~ 7o y2

od3o211~o 
x24 

g2 
,Zo~,~< 

Vf = 6.3 V 

If = 95 mA 

Dimensions in mm 

~__ f00±2~ i;
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D10-11.. 

MECHANICAL DATA (continued) 

Base 14 pin all glass 

Accessories 

Socket (supplied with the tube) type 55566 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90ot1° 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg6(p) 
Geometry control electrode voltage Vg5

Astigmatism control electrode voltage Vg4

Focusing electrode voltage Vg3

First accelerator voltage Vg2

Control grid voltage for visual 
extinction of focused spot -Vgl 

= 4000 V 

= 1000 t 100 V 

1000 t SO V 

= 50 to 200 V 

= 1000 V 

= 25 to 67 V 

Deflection coefficient 

horizontal Mx = 24 to 31 V/cm 

vertical My = 8.6 to 11 V/cm 

Deviation of linearity of deflection = max. 2 

Useful scan 

horizontal full scan 

vertical = min. 60 mm 
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OBSOLESCENT TYPE D10-12.. 
f 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with 10 cm diameter flat faceplate and post deflection ac-
celeration by means of a helical electrode. The tube is intended for small com-
pact oscilloscopes. 

SCREEN 

Colour Persistence 

D10-12GH 
D10-12GP 
D10-12GM 

green 
bluish green 
yellowish green 

medium short 
medium short 
long 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA (Dimensions in mm) 

x1 ::■:: x2 
g5 

Y1 i~i y2 
g4 ~ g3 
92 g1 
k 

f f 
nmoos.i 

g6 

x-trace 
o 

x,

~~~0 

i 

b 
q6 

91 93 
gq 
Y1

Y2
g4 

Vg = 6.3 V 

If = 300 mA 

1201161. 
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D10-12.. 

MECHANICAL DATA (continued) 

Base 14 pin all glass 

Accessories 

Socket (supplied with the tube) type 55566 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hencea low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 

TYPICAL OPERATING CONDITIONS 

900 ± 1° 

Final accelerator voltage Vg6(p) = 4000 V 

Geometry control electrode voltage Vg5 = 1000 ± 100 V 

Astigmatism control electrode voltage Vg4 = 1000 ± 50 V 

Focusing electrode voltage Vg3 = 50 to 200 V 

First accelerator voltage Vg2 = 1000 V 

Control grid voltage for visual 
extinction of focused spot -Vgl = 25 to 67 V 

Deflection coefficient 

horizontal Mx = 24 to 31 V/cm 

vertical My = 8.6 to 11 V/cm 

Deviation of linearity of deflection = max. 2 

Useful scan 

horizontal = full scan 

vertical = min. 60 mm 
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D10-160.. 

INSTRUMENT CATHODE-RAY TUBE 

10 cm diameter flat faced monoacceleratoroscilloscope tube primarily intended for 
use in inexpensive oscilloscopes and read-out devices. 

QUICK REFERENCE DATA 

Accelerator voltage 
Vg2>g4>g5~~) 1500 V 

Display area 80 x 60 mm2

Deflection coefficient, horizontal Mx 32 V/cm 

vertical My 13.7 V/cm 

SCREEN 

colour persistence 

D10-160tH green medium short 
D10-160GM yellowish green long 

—II19--.-.1-60G1'- bluish green medium short 

Useful screen diameter 

Useful scan 

horizontal 

min. 

min. 

85 

80 

mm 

mm 

vertical min. 60 mm 

The useful scan may be shifted vertically to a max. of 5 mm with respect to the 
geometric centre of the faceplate. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf 6.3 V 

If 300 mA 
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D10-160.. 

MECHANICAL DATA (Dimensions in mm) 

+30V 

mean x•and 
y plate 
potential 

—30V 
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Yi 

k f f 

x2

95 
Yz 

94 
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9t 
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9t 4 S xt 

i.c. 2~ 
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007 
f tQ ~  08 

Og 

t400 d 0010 
f 13 12 11 

bottom viaw none 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length 

Face diameter 

Base 

Net weight 

Accessories 

14 pin all glass 

Socket (supplied with tube) 

Mu metal shield 

max. 260 mm 

max. 102 mm 

approx. 400 g 

type 55566 

type 55547 
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D10-160.. 

CAPACITANCES 

xl to all other elements except x2 Cxl(x2) 4 pF 

x2 to all other elements except xl Cx2(xl) 4 pF 

yl to all other elements except Y2 Cyl(y2) 3.5 pF 

y2 to all other elements except yl CY2(yl) 3 pF 

xl to x2 Cxlx2 1.6 pF 

Yl to y2 Cyly2 1.1 pF 

Control grid to all other elements Cgl 5. 5 pF 

Cathode to all other elements Ck 4 pF 

FOCUSING electrostatic 

DEFLECTION 3) double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam, hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 

LINE WIDTH 

90 + 1° 

Measured with the shrinking raster method in the centre of the screen under typical 
operating conditions, adjusted for optimum spot size at abeam current Ip = 10 µA. 1) 

Line width 1, w. 0.27 mm 

1)As the construction of this tube does not permit a direct measurement of the 
beam current, this current should be determined as follows: 
a) under typical operating conditions, apply a small raster display (no overscan), 
adjust Vgl for a beam current of approx. 10 µA and adjust Vg3 and Vg2,g4,g5, p 
for optimum spot quality at the centre of the screen. 
b) under these conditions, but no raster, the deflection plate voltages should be 
changed to 
Vyl = Vy2 = 1500 V; Vxl = 800 V; Vx2 = 1200 V, thus directing the total beam 
current to x2. 
Measure the current on x2 and adjust V 1 for Ix2 = 10 µA (being the beam current Ip) 
c) set again for the conditions under a~, without touching the Vgl control. Now a 
raster display with a true 10 µA screen current is achieved. 
d) focus optimally in the centre of the screen (do not adjust the astigmatism con-
trol) and measure the line width. 

3)See page 4 
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D10-160.. 

TYPICAL OPERATING CONDITIONS 3 ) 

Accelerator voltage Vg2 g4 g5 R max. 1500 V 
Astigmatism control voltage OVg2,g4,g5,F ± 30 V 1) 

Focusing electrode voltage Vg3 140 to 275 V 

Control grid voltage for visual 
extinction of focused spot Vgl max. —50 V 

Grid drive for 10 µA screen current approx. 10 V 

Deflection coefficient, horizontal *~ 32 V/cm 
max. 34 V/cm 

vertical My 
13.7 V/cm 

max. 14.5 V/cm 

Deviation of linearity of 
deflection max. 1 °~0 2 ) 

Geometry distortion see note 4 

Useful scan, horizontal min. 80 mm 

vertical min. 60 mm 

I;II~IITING VALUES (Absolute max. rating system) 
max. 2200 V 

Accelerator voltage Vg2,g4,g5,~ min. 1350 V 

Focusing electrode voltage Vg3 max. 2200 V 

Control grid voltage, negative _Vgl max. 200 V 
min. 0 V 

Cathode to heater voltage V~{ max. 125 V 
—V~ max. 125 V 

Grid drive. average max. 20 V 
Screen dissipation Wp max. 3 mW/cm2

1) All that will be necessary when putting the tube into operation is to adjust the 
astigmatismcontrol voltage once for optimum spot shape in the screen centre. The 
control voltage will always be in the range stated, provided the mean x plate and 
centainly the mean y plate potential was made equal to Vg2,g4,g5,~ with zero 
astigmatism correction. , 

2 ) The sensitivity at a deflection of less than 75°0 of the useful scan will not differ 
from the sensitivity at a deflection of 25~ of the useful scan by more than the in-
dicated value. 

3) The mean x and certainly the mean y plate potentials should be equal to Vg2 , g4, gS,R 
with astigmatism adjustment set to zero. 

4) A graticule, consisting of concentric rectangles of 50 mm x 60 mm and 49 mm 
x 58.6 mm is aligned with the electrical x-axisof the tube. The edges of a raster 

.~ will fall between these rectangles. 
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D10 -161. . 

INSTRUMENT CATHODE-RAY TUBE 

10 cm diameter flat faced monoaccelerator oscilloscopetube with low heater consump-
tion. 

QUICK REFERENCE DATA 

Accelerator voltage 
Vg2~g4~g5(R) 

1500 V 

Display area 80 x 60 mm2

Deflection coefficient, horizontal Mx 32 V/cm 

vertical My 13.7 V/cm 

The D10-161. . is equivalent to the type D10-160. . except for the following: 

HEATING: Indirect by A . C or D . C . ; parallel supply 

Heater voltage 

Heater current 
Vf
If

6.3 V 

95 mA 

LIMITING VALUES (Absolute max. rating system) 

Cathode to heater voltage 

Cathode positive V+k/f- max. 100 V 

Cathode negative V-k/f+ max. 15 V 
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D10-170. . 

INSTRUMENT CATHODE-RAY TUBE 

10 cm diameter flat faced oscilloscope tube with mesh, designed for compact, 
transistorized oscilloscopes of 10 MHz to 30 MHz bandwidth. 

QUICK REFERENCE DATA 

Final accelerator voltage 
Vg7(Q ) 6 kV 

Display area 80 x 60 mm2

Deflection coefficient, horizontal Mx 13 V/cm 

vertical My 3.5 V/cm 

SCREEN 

colour persistence 

D10-170GH green medium short 

Useful screen diameter 

Useful scan at Vg7(p)/VgZ g4 = 6 

horizontal 

min. 

min. 

85 

80 

mm 

mm 

vertical min. 60 mm 

The useful scan may be fcund shifted vertically to a max. of 5 mm with respect 

to the geometric centre of the faceplate. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Vf 6.3 V 

If 300 mA 
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D10-170. . 

MECHANICAL DATA 

mean 
x-plate 
potential 

mean 
y-plate 
potential 

+ 30V 9s 

— 30V 

k f f 
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94 
92 
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9t < 
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lJ 

f 

xi 
k 

Yt 

93 . - —~ 
9$- - ~i10° 

9Z~94 - ~ 

i.c. Yp 95 oza». 
bottom view 

Dimensions in mm 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length (socket included) 

Face diameter 

max. 335 mm 

max. 102 mm 

Iejet weight approx. 500 g 

Base 14 pin all glass 

Accessories 

Socket (supplied with tube) type 55566 

Final accelerator contact connector type 55563 

Mu -metal shield type 55548 
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D10-170. . 

CAPACITANCES 

xl to all other elements except x2 Cxi(x2) 7 pF 

x2 to all other elements except xl Cx2(xi ) 7 pF 

yl to all other elements except y2 Cyl(Y2) 5 pF 

y2 to all other elements except yl CY2(yl) 5 pF 

xl to x2 Cxlx2 
2.5 pF 

Y1 to Y2 CYly2 
1.5 pF 

Control grid to all other elements Cgl 6 pF 

Cathode to all other elements Ck 5 pF 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence aloes impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90°± 45' 

LINE WIDTH 

Measured with the shrinking raster method over the whole screen area under 
typical operating conditions, adjusted for optimum spot size at a beam current 
I.~ = 10 µA. 

Line width l.w. 0.42 mm 
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D10-170. . 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg7(2) 6000 V 

Interplate shield voltage Vg 1000 V 

Geometry control voltage 
~~g6 

± 15 V 1) 
Deflection plate shield voltage Vg5 1000 V 2) 
Focusing electrode voltage Vg3 -170 to 230 V 
First accelerator voltage Vg2 g4 1000 V 
Astigmatism control voltage Vg2 

g4 
± 30 V 3) 

Control grid voltage for visual 
extinction of focused spot Vgl -16 to -40 V 

Deflection coefficient, horizontal Mx 
max. 14 

V/cm 

vertical My 
max. 3.8 

V/cm 

Deviation of linearity of deflection max. 2 % 4) 

Geometry distortion see note 5 
Useful scan, horizontal min. 80 mm 

vertical min. 60 mm 

LIMITING VALUES (Absolute maximum rating system) 

Final accelerator voltage Vg7(:Q) 

Interplate shield voltage and 

geometry control electrode voltage Vg6 max. 2200 V 
Deflection plate shield voltage Vg5 max. 2200 V 
Focusing electrode voltage Vg3 max. 2200 V 
First accelerator and astigmatism 

max. 6600 V 
min. 4000 V 

max. 2200 V 
control electrode voltage Vg2. g4 

min. 900 V 
max. 200 V 

Control grid voltage, negative -Vgl 
min. 0 V 

Cathode to heater voltage 

Voltage between astigmatism control 
electrode and any deflection plate 

Vg~ x max. 500 V 
Vg~ y max. 500 V 

Grid drive, average max. 20 V 
Screen dissipation Wp max. 3 mW/cm2
Ratio V

g7(~)/Vg2~g4 Vg7(~)/Vg2 g4 
max. 6 

For notes see page 

V kf 
- Vkf 

max. 125 V 
max. 125 V 

4 February 1969 



D10-170, . 

Note s 

1) This tube is designed for optimum performance when operating at a ratio 

Vg7/Vg2, g4 = 6 . 

The geometry electrode voltage should. be adjusted within the indicated range 
(values with respect to the mean x-plate potential). A negative control voltage will 
cause some pincushion distortion and less background light, a positive control 
voltage will give some barrel distortion and a slight increase of background light. 

2) The deflection plate shield voltage should be equal to the mean y-plate potential. 
The mean x- and y-plate potentials should be equal for optimum spot quality. 

3) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

4) The sensitivity at a deflection of less than 75~ of the useful scan will not differ 
from the sensitivity at a deflection of 25~ of the useful scan by more than the 
indicated value. 

5) A graticule, consisting of concentric rectangles of 60 mm x 60 mm and 
58.6 mm x 58.6 mm, is aligned with the electrical x-axis of the tube. 
With optimum correction potentials applied the edges of a raster lie between these 
rectangles . 
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D10-200../07 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with rectangular 10 cm diagonal flat face and metal -backed 
screen, providedwithinternal graticule, The high sensitivities of this mesh tube, 
together with the sectioned y-deflection plates, render the tube suitable for trans-
istorized oscilloscopes for frequencies up to 100 MHz to 250 MHz. 

QUICK REFERENCE DATA 

Final accelerator 

Display area 

Deflection coefficient, horizontal 

vertical 

VgB~F) 15 kV 

50 x 80 mm2

12 V/cm 

3.5 V/cm 

Mx

My

SCREEN 

Colour Persistence 

D 10 -200GH /07 green medium short 

Useful screen dimensions 

Useful scan at VgB~ f ~/Vg4 = 10 
horizontal 

vertical 

Spot eccentricity in horizontal direction 

in vertical direction 

min. 50 x 80 mm2

min. 80 mm 

min. 50 mm 

max. ±8 mm ~ 

max. ±6 mm 

The tube is supplied with a correction coil unit which ensures that the scanned area 
can be centred on and aligned with the internal graticule. See page 6 

HEATING :Indirect by A, C. or D.C. ;parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

i February 1 72 1 



D10-200../07 

MECHANICAL DATA 
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D10-200../07 

MECHANICAL DATA (continued) Dimensions in mm 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 
Overall length (socket included) max. 404 mm s —
Faceplate dimensions max. 104 x 78 mm2

Net weight 

Base 

Accessories 

Socket (supplied with tube) 
Final accelerator contact connector 
Side contact connector 
Mu-metal shield 

CAPACITANCES 

xl to all other elements except x2 
x2 to all other elements except xl 

Y1. 1 to all other elements except y2 1 
x l to x2 

Y1.1 t0 Y2.1 
Control grid to all other elements 
Cathode to all other elements 

FOCUSING electrostatic 

approx. 900 g 

14 pin all glass 

type 55566 
type 55563 
type 55561 

Cxl(x2) 
x2(xl ) 

Cyl.l (y2.1) 
Cxlx2 
Cyl.l y2.1 

Cgl 
k 

5. 5 pF 
5.5 pF 
1.5 pF 
2.5 pF 

0.80 pF 

5.5 pF 

3.5 pF 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam; hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 900 (see page 6 "Correction coils") 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen under typical 
operating conditions, adjusted for optimum spot size at a beam current I = 10 µA: 

Line width l.w. approx. 0.35 mm 

February 1 72 3 



D10-200../07 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg8(p) 15000 V 

Geometry control electrode voltage Vg~ 1500 ± 70 V 1) 

Post deflection (mesh) and 
interplate shield voltage Vgb .1500 V 

Background illumination control voltage OVgb -12 to -18 V 

Deflection plate shield voltage Vg5 1500 V 2) 

Astigmatism control electrode voltage 
Vg4 

1500 ± 50 V 3) 

Focusing electrode voltage 
Vg3 

380 to 520 V 

First accelerator voltage ~Ig2 1500 V 

Control grid voltage for visual extinction 
of focused spot Vgl -40 to -100 V 

Deflection coefficient, horizontal Mx ay. 12 V/cm 
max. 13.2 V/cm 

vertical My ay. 
max. 

3.5 
3.85 

V/cm 
V/cm 

Deviation of linearity of deflection max. 2 ~ 4) 

Geometry distortion see note 5 

Useful scan, horizontal 80 mm 

vertical 50 mm 

LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage Vgg(:Q) 
max. 
min. 

16500 
9000 

V 
V 

Geometry control electrode voltage Vg~ max. 2400 V 

Post deflection and max. 2400 V 
interplate shield voltage 

Vgb
min. 1300 V 

Deflection plate shield voltage 
Vg5 

max. 2400 V 

max. 2400 V 
Astigmatism control electrode voltage 

Vg4 min. 1350 V 

Focusing electrode voltage 
Vg3 

max. 2400 V 

First accelerator voltage 
V8'2 

max. 
min. 

1800 
1350 

V 
V 

Control grid voltage, positive 
Vgl 

max. 0 V 
negative -Vgl max. 200 V 

Notes see page 5. 
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D10-200../07 

LIMITING VALUES (continued) 

Cathode to heater voltage V~ max. 200 V 
—V~ max. 125 V 

Voltage between astigmatism control 
electrode and any deflection plate Vg4 _x max. 500 V 

Vg4 _y max. 500 V 

Screen dissipation W~ max. 3 mW/cm2

Ratio Vg8(p)/Vg4 Vg8(,p)/Vg4 max. 10 

Cathode current, average Ik max. 300 µA 

NOTES-

1)This tube is designed for optimum performance when operating at the ratio 
Vg8(p~/Vg4 = 10. Operation at other ratios may result in changes in deflection 
uniformity and geometry distortion. The geometry control electrode voltage 
should be adjusted for optimum performance. For any necessary adjustment its 

potential will be within the stated range. 

2 ) This voltage should be equal to the mean y plate potential. 

3) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

4) The sensitivity at a deflection of less than 75°Jo of the useful scan will not differ 
from the sensitivity at a deflection of 25°0 of the useful scan be more than the 
indicated value. 

5) The geometry distortion is such that, with optimum correction potentials applied, 
it will always be possible to have a scanned raster with the edges remaining be-
tween two rectangles, one measuring 80 mm x 50 mm, the other 78.4 mm x 

48. 5 mm and with: 

- coinciding centres 

- the longer sides aligned with the electrical x-axis of the tube. 

November 1969 I I 5 



D10-200../07 

CORRECTION COILS 

The D10-200. ./07 is provided with a coil unit consisting of: 

1. a pair of coils L1 and L2 for 

a. correction of the orthogonality of the x and y traces enabling the angle between 

. the x and y traces at the centre of the screen to be made exactly 90°. 

b. vertical shift of the scanned area. 

2. a single coil Lg for image rotation enabling the alignment ofthextracewiththe 

x lines of the graticule. 

Ortogonality and shift (coils L1 and and L2) 

The current required under typical operating conditions is max. 45 mA for complete 
correction of orthogonality and shift. This value applies to a tube operating without a 
mu-metal shield, and will be 30 to 50/0 lower with a shield, depending on the shield 
diameter. 
The resistance of each coil is approx. 175 Sl. 

Image rotation (coil L3) 

The image rotation coil is wound concentrically around the tube neck. Under typical 

operating conditions a current of max. 30 mA will be required for complete correc-
tion. The resistance of this coil is approx. 50052. 

Connections of the coils 

The coils are connected to the 6 soldering tags as follows: 

1 2 3 4 5 6 

With L1 and L2 connected in series according to Fig.l, —~ 
a current in the direction indicated will produce aclock- 6 

wise rotation of the vertical trace and aanti-clockwise Fig.l 
rotation of the horizontal trace. I 
With the connection according to Fig.2 the current as ~ ~ 
indicated will produce an upward shift. 6 2 

Fig.2 

By controlling the current of each coil separately, see ~I  .. 
Fig. 3, a change in the angle of the traces and a vertical 1~~ 2 

shift can be made simultaneously. The change in angle I~—
will be proportional to the algebraic sum of the two cur- S~Y~~ 6 
rents and the shift to the algebraic difference. Fig.3 

6 November 1969 



OBSOLETE TYPE D13-~5.. 

INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter flat faced oscilloscope tube with thin metal backing and post deflec-
tion acceleration by means of a helical electrode. 

SCREEN 

Colour Persistence 

D13- ] UGH 
D13-l~GM 
D13-1~GP 

green 
yellowish 
bluish green 

medium short 
long 
medium short 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

1) Straight part of the bulb. 
Z) Location of the recessed cavity button 

contact ~~~ith respect to the x-trace. 

2.0° ±0.4 

~ ~  5.0°±0.4~

Detail of side contnct 

x 

Y~ 

g4 
92 
k 

x2 
g6 
Y2
g5 
g3 
9~ 

nomwi 
f f 

9~ 

Vf = 6.3 V 

If = 300 mA 

Dimensions in mm 

January 1971 1 



D13-15.. 

MECHANICAL DATA (continued) 

Base Diheptal medium shell 

—i 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 

intercept part of the electron beam; hence a low impedance deflection plate drive is 

desirable. 

Angle between x and y traces 

TYPICAL OPERATING CONDITIONS 

90° ± 1°

Final accelerator voltage Vg7( f ) _ 4000 V 

Geometry control electrode voltage Vg6 = 2000 + 200 V 

Deflection plate shield voltage Vg5 = 2000 V 

Astigmatism control electrode voltage Vg4 2000 ± 100 V 

Focusing electrode voltage Vg3 = 220 to 710 V 

First accelerator voltage Vg2 = 2000 V 

Control grid voltage for visual 
extinction of focused spot -Vgl 60 to 96 V 

Deflection coefficient 

horizontal Mx = 19.8 to 26.5 V/cm 

vertical My = 5.1 to 6.7 V/cm 

Deviation of linearity of deflection = max. 2 °~o 

Useful scan 

horizontal = min. 100 mm 

vertical = min. 60 mm 

2 OBSOLETE TYPE January 1972 



OBSOLESCENT TYPE D13-16.. 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with flat 13 cm diameter face, post deflection acceleration by 
means of a helical electrode, metal backed screen, deflection blanking and sec-
tioned ydeflector plates. The tube is designed to display high frequencies com-
bined with a high writing speed. 

SCREEN 

Colour Persistence 

D13-16GH 
D13-16GP 

green 
bluish green 

medium short 
medium short 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

A—A 

48° v=2A°

2.0° ±0.4 

Detail of side contact: 
~inaxl7° 

I~~i 99
22° f5 °

Vg = 6.3 V 

If = 300 mA 

coil unit 
xt ~~ ~~ x2 see detail 

g~ ~ g8 
Y1.4 Y2.4 

Yt.3 Y2.3 
Yt.2 Y22 
Ytt Y2.t 

95 g4 

g3 g 
~ g2 

9 
k 

Dimensions in mm 

N 
13311.5 ++ 

A 

51ti5 

~Y1A- Y24 
Yt.3-Y2 3 

~Yt3-Y2.a 
Ytt-Ya.t 

itmwr.: 
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D13-16.. 

MECHANICAL DATA(continued) 

Base 14 pin all glass 

Accessories 

Socket (supplied with tube) type 55566 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam near the edge of the scan, hence a low 
impedance deflection plate drive is desirable. 

Angle between x and y traces 90o 

TYPICAL OPERATING CONDITIONS 

See "Correction Coils" 

Final accelerator voltage Vg9(f) = 10 000 V 

Geometry control electrode voltage Vg$ = 1670 ± 100 V 

Deflection plate shield voltage Vg7 = 1670 V 

Beam ~ entring electrode voltage Vg6 1670 ± 20 V 

Astigmatism control electrode voltage Vg5 = 1670 ± 100 V 

Focusing electrode voltage Vg4 = 230 to 500 V 

Deflection blanking electrode voltage Vg3 = 1670 V 

Deflection blanking control voltage ~Vg3 = max. 60 V 

First accelerator voltage Vg2 = 1670 V 

Control grid voltage for visual extinction 
of focused spot -Vgl = 50 to 120 V 

Deflection coefficient 

horizontal Mx max. 18 V/cm 

vertical My = 5.6 to 6.6 V/cm 

Deviation of linearity of deflection max. 2 

Useful scan 

horizontal = 100 mm 

vertical = 60 mm 

2 OBSOLESCENT TYPE ii February 1972 



OBSOLESCENT TYPE D13- 16../01 

1 

INSTRUMENT CATHODE-RAY TUBE 

The D13-16../01 is equivalent to the D13-16.. but features an internal grati-
cule. This graticule can be illuminated. 

MECHANICAL DATA 

Q 

4133 f i.e 

10 x 10 ~ 100 

~~ sub-division 2mm 

~~■■ice■■~■ 

line width 0.2 mm 

Maximum angle between x-trace and 
x-axis of the graticule 

1) Clear area for light conductor. 

+5°

Dimensions in mm 

December 1970 1 



D13-16../01 

ALIGNMENT 

In order to align the x-trace and the x-axis of the graticule an image rotating 
coil may be used. This coil should be positioned at one third of the cone length, 

seen from the face end, and can be attached to the inner surface of the mu-

metal shield. 
Under typical operating conditions maximum 50 ampere-turns are required for 

alignment. 

ILLUMINATION 

To illuminate the internal graticule the use of a light conductor (e.g. of Per-
spex) is obligatory. The following design considerations should be observed: 

In order to achieve the most efficient light conductance the holes for the light 
bulb as well as the contact area with the front plate should be polished. The 

contact with the edges of the front plate should be as close as possible and the 

edges of the front plate and the corresponding hole in the light conductor should 

be parallel to achieve light beams perpendicular to the edges. It is advised to 

apply reflective material to the outer circumference of the conductor and if 

possible also to both planes (see drawing). 

4) light conductor frontplate of tube 
i t I

2) 2) 3) 

7107099 

1) Reflective material. 

2) Polished. 

3) Close and constant distance to front plate of tube. 
It is essential that the light conductor and the front plate of the tube are in 
plane. 

4) If possible reflective material. 

2 OBSOLESCENT TYPE December 1970 



OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

D13-19.. 

Oscilloscope tubewith flat face post deflection acceierationbymeans of a helical 
electrode, side contacts, metal backed screen, 6 cm scan for high frequency 
and high writing speed applications. 

SCREEN 

colour persistence 

D13-19GH 
D13-19GM 
D13-19GP 

green 
yellowish green 
bluish green 

medium short 
long 
medium short 

HEATING 

Indirect by A . C . or D . C . ; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

1) Straight part of the bulb 
2) Location of the recessed cavity button 

contact with respect to the x-[race. 
2 0~ ±0.4 

5.0~±0.4~

Detail of side contact 

f f 

,O 

x-froce 

9~ 

x2 
g6 

Y2 g5  i.c 

93 g5
g 1 i.c 

1zoloou 

x1 
k 

g4 ~2"ic 

1f 9 

6 
9.1

cyl 

g3 ~ g7 
rzm2ee. 

Vf = 6.3 V 

If = 300 mA 

Dimensions in mm 

133±L5 

Do}~roZJ 

N ~~_-~ 

9~ 

R=706 
+i 
co
N 

+I 
t\ 

N 

 L 

51±1.5 

0 

~~ 
E 

"°LS~:J~ 
max 5B.1 1201161 
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D13-19.. 

MECHANICAL DATA (continued) 

Base: Diheptal 

y Accessories 

Final accelerator contact connector type 55563 
Side contact connector type 55561 
Mu -metal shield type 55551 

FOCUSING electrostatic 

DEFLECTION 

x plates 

double electrostatic 

symmetrical 

y plates symmetrical 

Angle hetween x and y traces. 

TYPICAL OPERATING CONDITIONS 

900 ± to 

Final accelerator voltage Vg7 (p) = 10 kV 

Geometry control electrode voltage Vg6 = 1670 ± 170 V 

Deflection plate shield voltage Vg5 = 1670 ± 85 V 

Astigmatism control electrode voltage Vg4 = 1670 ± 85 V 

Focusing electrode voltage Vg3 = 320 to 500 V 

First accelerator voltage Vg2 1670 V 

Control grid voltage for visual 
extinction of focused spot — Vgl = 53 to 82 V 

Deflection coefficient, horizontal Mx = 27 to 33 V/cm 

vertical My = 9.5 to 12.4 V/cm 

Deviation of linearity of deflection = max. 2 ~o 

Useful scan, horizontal = min. 100 mm 

vertical = min. 60 mm 

.~ OBSOLETE TYPE February 1972 



OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

D13-21.. 

Oscilloscope tube with flat face post deflection acceleration by means of a helical 
electrode, side contacts, metal backed screen, 4 cm scan for high frequency 
and high writing speed applications. 

SCREEN 

colour persistence 

D13-21GH 
D13-21GP 

D13-21GM 

green 

bluish green 

yellowish green 

medium short 

medium short 

long 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

1) Straight part of the bulb, 
2) Location of the recessed cavity button 

contact with respect to the x -trace. 

20~ ±O.w 

Detail of side co~toct 

x) 

yl 

g4 
92
k 

f f 

February 1972 

x2 
g6 

Y2
g5 
g3 
97

nozoou 

97 
x Maee 

ic. 
g5 

i.c 

220 } Jro 

x2 xl 
f'f 

9 92

I/IOX ~~° 

0°±g° zJ 

22o}fro

0 
mox 17° 

k .6 
9.7
y) ~ 
ya 7 

93 g 

IL zzmom, 

Vf = 6.3 V 

If = 300 mA 

Dimensions in mm 

ii 1 



D13-21.. 

MECHANICAL DATA (continued) 

Base Diheptai 12 pins 

FOCUSING 

DEFLECTION 

x plates 

y plates 

If use is made of the full 
will intercept part of the 
drive is desirable. 

electrostatic 

double electrostatic 

symmetrical 

symmetrical 

deflection capabilities of the tube the deflection plates 
electron beam; hence a low impedance deflection plate 

Angle between x and y traces 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage 

Geometry control electrode voltage 

Deflection plate shield voltage 

Astigmatism control electrode voltage 

90o t  to 

Vg7(1) 
_ 

Vg6

Vg5 = 

Vg4 = 

10 

1670 ± 170 

1670 t 85 

1670 t 85 

kV 

V 

V 

V 

Focusing electrode voltage Vg3 320 to 500 V 

First accelerator voltage Vg2 = 1670 V 

Control grid voltage for visual 
extinction of focused spot 

Vgl 
_ -50 to -80 V 

Deflection coefficient, horizontal = 27 to 33 V/cm 

vertical M

Mx

Y = 5.7 to 7.1 V/cm 

Deviation of linearity deflection 

horizontal 

vertical 

Useful scan, horizontal 

vertical 

= max. 

= max. 

= min. 

= min. 

1.5 

1.0 

100 mm 

40 mm 

°Io 
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OBSOLETE TYPE D13-23.. 

INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter flat faced oscilloscope tube, with metal-backed screen, helical 
PDA and side connections to the x and y plates. The y plates are intended to be 
included in a resonant circuit tunable to frequencies from 300 MHz to 900 MHz 
by means of adapter units outside the tube. This tube incorporates deflection 
blanking and is intended for high frequency, narrow bandwidth displays. 

SCREEN 

colour persistence 

D13-23GH green medium short 

HEATING 

Indirect by A C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

~.ato.a 

x-trace 

Detail of side contact 

xt ::■:~ x2 
~ g8 
9 Y~ ~ u Y 2 nc 

gs g5 n.c 
g4 3 x-trace 
92 9~ 96

k .w. g3 
,zurom ~ 

f f 

Dimensions in mm 

A—A 

48° v=20°

~x2 xi \ 7 
f f' g8 

9Z 
g5 

k 

Y~ 
99

g4 
r. 

n.c. 
g7 ,:o,~, 

Vf = 6.3 V 

If = 300 mA 

February 1972 1 



D13-23.. 

MECHANICAL DATA (continued) 

Base 14 pins all glass 

Accessories:

Socket (supplied with the tube) type 55566 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y plates 

TYPICAL OPERATING CONDITIONS 

90°  t 1°

Final accelerator voltage Vg9(p) = 6000 V 

Geometry control electrode voltage Vg8 = 1300 + 100 V 

Deflection plate shield voltage Vg7 = 1300 V 

Beam centring electrode voltage Vg6 = 1300 ± 20 V 

Astigmatism control electrode voltage Vg5 = 1300 ± 100 V 

Focusing electrode voltage Vg4 = 180 to 390 V 

Deflection blanking electrode voltage Vg3 = 1300 V 

Deflection blanking control voltage pVg3 = max. 60 V 

First accelerator voltage Vg2 = 1300 V 

Control grid voltage for visual extinction 
of focused spot —Vgl 31 to 93 V 

Deflection coefficient 

horizontal 

vertical 

Mx = max. 14 V/cm 

Useful scan 

horizontal = min. 100 mm 

vertical = min. 50 mm 
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MAINTENANCE TYPE D13-26.. 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with flat face, side connections to the deflector plates. The 
high sensitivities of this mesh tube render it suitable for transistorized equip-
ment. The phosphor screen is metal backed. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg9(p) 

Mx

My

15 kV 

6x10 cm 

9.5 V/cm 

= 2.9 V/cm 

SCREEN 

Colour Persistence 

D13-26tH 
D13-26GP 

green 
bluish green 

medium short 
medium short 

Useful screen diameter min. 114 mm 

Useful scan at Vg9(p)/Vg4 = 10 

horizontal min. 100 mm 

vertical min. 60 mm 

Spot eccentricity in horizontal direction ±8 mm 
Spot eccentricity in vertical direction ±6 mm 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Vf = 6.3 V 

If = 300 mA 

March 1972 1 



D13-26.. 

MECHANICAL DATA 

1 
22°±5°' I~~ $ 

a 

~ ~0~±0.4 

[ktail of side contact 

Xa Xt
f f 96 

ic. o o k 
w ~ p 

ic. oa3 '~0 9t 
Yt 

ic. oo» so ~'Ya 9y c. ~8 060 9' 
9a 

9a 
~ 9e 

max 108° 

zo+to.4 

X 9~ t 

9a 

9e 

= — 

Ya 
94 93 
9t 

9e 

9y 

k"f'f 

Xa

,ZO)115.t 

coil unit 
see detail 

Dimensions in mm 

133 ± 1.5 

Mounting position: any 

The tube should not be supported by the base alone and under no 
should the socket be allowed to support the tube. 

circumstances 

Base 14 pin all-glass 

Dimensions and connections 

Overall length max. 450 mm 

Face diameter max. 134.5 mm 

Net weight approx. 925 g 

Accessories 

Socket type 55566 

Final accelerator contact connector type 55563 

Side contact connector type 55561 

Mu-metal shield type 555551) 

1) See page 6 . 
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D13-26.. 

CAPACITANCES 

xl to all other elements except x2 

x2 to all other elements except xl 

yl to all other elements except y2

y2 to all other elements except yl

xl to x2 

yl to y2

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

Cxl(x2) 4.5 pF 

Cx2(xl) 4.5 pF 

Cyl(y2) 3.8 pF 

Cy2(yl) 3.8 pF 

Cxlx2 
2.7 pF 

Cyly2 
= 1.8 pF 

Cgl = 5.5 pF 

Ck = 3.0 pF 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90° See "Correction coils" 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen 

Final accelerator voltage Vg9(p) = 15 000 15 000 V 

Astigmatism control electrode voltage Vg4 = 2400 1500 V4) 

First accelerator voltage Vg2 - 2400 1500 V 

Beam current I (p) = 10 10 µA 

Line width l.w. = 0.3 0.4 mm 

4) See page 6 
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D13-26.. 

TYPICAL OPERATING CONDITIONS 

---► 

Final accelerator voltage Vgq(f) _ 

Post deflection shield voltage 
(with respect to Vg7) Vg8

Geometry control electrode voltage Vg7

Interplate shield voltage Vg6

Deflection plate shield voltage Vg5

Astigmatism control electrode voltage Vg4

Focusing electrode voltage Vg3

First accelerator voltage Vg2

Control grid voltage for visual extinction 
of focused spot -Vgl = 40 to 90 V 

Deflection coefficient 

horizontal 

vertical 

Deviation of linearity of deflection 

Geometry distortion 

Useful scan 

horizontal 

vertical 

CIRCUIT DESIGN VALUES 

Focusing voltage 

Control grid voltage for visual 

M x

15 000 V 

_ -12 to -18 V 

= 1500 ±70 V 2) 

= 1500 V 

= 1500 V 3) 

= 1500 +70 V 4) 

= 375 to 625 V 

= 1500 V 

= 8 to 11 V/cm 

= 2.3 to 3.5 V/cm 

= max. 2 °Io 5) 

See note 6 

= min. 100 mm 

= min. 60 mm 

Vg3 = 250 to 417 V per kV of Vg4

extinction of focused spot -Vgl = 30 to Sb.7 V per kV of Vg2

Deflection coefficient at 
VS9(p~Vg4 = 10 

horizontal 

vertical 

Control grid circuit resistance 

Deflection plate circuit resistance 

Focusing electrode current at a 
beam current of max. 25 µA 

2)3)4)5)6)7) See page 6. 

Mx = 6.3 to 8.4 V/cm per kV of Vg4

My = 1.53 to 2.33 V/cm per kV of Vg4

Rgl =max. 1 MSl 

Rx,Ry =max. 50 ld2 

Ig3 = -25 to +25 µA 7) 

4 MAINTENANCE TYPE March 1970 



LINII'TING VALUES (Absolute max. rating system) 

Final accelerator voltage 

Post deflection shield voltage 

Geometry control electrode voltage 

Interplate shield voltage 

Deflection plate shield voltage 

Astigmatism control electrode voltage 

Focusing electrode voltage 

First accelerator voltage 

Control grid voltage 

negative 

positive 

Voltage between astigmatism electrode 
and any deflection plate 

Cathode to heater voltage 

cathode positive 

cathode negative 

Screen dissipation 

Ratio Vg9(p)/Vg4

Cathode current, average 

D13-26.. 

Vg9(p) 
= max. 16500 

min. 9000 
V 
V 

= max. 2500 V 
Vg8 = min. 1350 V 

= max. 2500 V 
Vg~ = min. 1350 V 

= max. 2500 V 
Vg6 = min. 1350 V 

= max. 2500 V 
Vg5 = min. 1350 V 

= max. 2500 V 
VS4 = min. 1350 V 

Vg3 = max. 2500 V 

= max. 2500 V 
Vg2 = min. 1350 V 

-Vgl = max. 200 V 

Vgl = max. 0 V 

Vg4/x = max. 500 V 
Vg4/y = max. 500 V 

V+k/f- = max. 200 V 

V_k/f+ = max. 125 V 

Wp = max. 3 mW/cm2

Vg9(Q)/Vg4 = max. LO 

Ik = max. 300 µA 
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D13-26.. 

1) To avoid damaging the side contacts the narrower end of the mu-metal shield 
should have an internal diameter of not less than 70 mm. 

2) This tube is designed for optimum performance when operating at the ratio 

Vg9~~)/Vg4 = 10. Operation at other ratio may result in changes. in deflection 

uniformity and geometry distortion. The geometry control electrode voltage 
should be adjusted for optimum performance. For any necessary adjustment 
its potential will be within the stated range. 

3) This voltage should be equal to the mean x- and y plates potential. 

4) The astigmatism control electrode voltage should be adjusted for optimum 
spot shape. For any necessary adjustment its potential will be within the 
stated range. 

5) The sensitivity at a deflection of less than 75% of the useful scan will not dif-
fer from the sensitivity at a deflection of 25 °Jo of the useful scan by more than 
the indicated value. 

6) A graticule, consisting of .concentric rectangles of 100 mm x 60 mm and 
98 mm x58.2 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum correction poten-
tials applied. 

7) Values to be taken into account for the calculation of the focus potentiometer. 

6 MAINTENANCE TYPE March 1970 



D13-26.. 

CORRECTION COILS 

The D13-26. . is provided with a coil unit consisting of a pair of coils for: 

a. Correction of the orthogonality of the x and y [races (which means that at 

the centre of the screen the angle between the x and y traces can be made 

exactly 90° ). 

b. Vertical shift of the scanned area. 

DETAIL DRAWING OF COIL UNIT 

nonoe 

max 114 

R X708 

Dimensions in mm 

n.c. 1 4 n.c. 

n.c. 2 3 n.c. 

max624 
1-2 coil no.1 
3-4 coil no.2 

9g 

The currents required under typical operating conditions, the tube being 
screened by a mu-metal shield closely surrounding the coils (e.g. 55555), are 
max. 7 mA per degree of angle correction and max. 4 mA per mm of shift. 
if no such shield is used these values have to be multiplied by a factor k 
(1 < k < 2), the value of which depends on the diameter of the shield and ap-
proaches 2 for the case no shield is present. 
The D.C. resistance is approx. 180 52 per coil. 
When designing the supply circuit for these coils it should be considered that 
the maximum current required in either coil can be 34 mA. 

February 1969 
u 

7 



D13-26.. 

Circuit diagrams 

A suitable circuit permitting independent controls of orthogonality correction 

and vertical shift is given in fig.1. 

24V 
max 150 mA 

7Z0137B 

P1, P4 :Potentiometers 220 S2, 3 Watt, ganged 
P2 , P3 :Potentiometers 150 S2, 2 Watt, ganged 
Rl , R2, R3, R4 : Resistors 33 S2, 0, 5 Watt 

Fig.l 

The dissipation in the potentiometers can be reduced considerably if the re-
quirement of independent controls is dropped (see fig.2). 

b 
6V 

max 180mA q 

7zmn7B 

Pl, P2 : Potentiometers, 220 S2, 1 Watt, ganged 
P3, P4 : Potentiometers, 220 S2, 1 Watt, ganged 

Fig. 2 

P4

8 MAINTENANCE TYPE March 1970 



D13-26.. 

A further reduction of the dissipation can be obtained by inserting a commu-
tator for each coil (see fig.3). 
The procedure of adjustment will then become more complicated, but it should 
be kept in mind that a readjustment is necessary only when the tube has to be 
replaced. 

6V 
max 120mA 

nm3~~ 

P1, P2 : Potentiometers, 500 S2, 0, 5 Watt 
S1, S2 : Commutators 

Fig.3 

For the adjustment of the currents the following procedure is recommended: 

a. With the tube fully scanned in the vertical direction the scanned area must 
be shifted so that the useful vertical scan on either side of the geometric 
centre of the screen meets the published value of 30 mm min. 
With the circuit according to fig. l this is done by means of the ganged po-
tentiometers P1 and P4. 

b. Adjustment of orthogonality by means of the ganged potentiometers P2 and 
P3 in fig.l. A slight readjustment of P1 and P4 may be necessary after- 
wards. 

With a circuit according to fig.2 or 3 these corrections have to be performed 
by means of successive adjustments of the currents in the coils. 
The most convenient deflection signal isa square waveform permitting an easy 
and fairly accurate check of orthogonality. 

i February 1969 





MAINTENANCE TYPE D13-26../01 

i 

INSTRUMENT CATHODE-RAY TUBE 

The D13-26../01 is equivalent to the D13-26.. but features an internal grati-
cule. This graticule can be illuminated. 

MECHANICAL DATA Dimensions in mm 

4133 ± is 

r cenxnted 

0132 ±i.s 
E 

,~ 
wb-division 2mm 

~~~~~I~~~~■ 

lirn width 0.2 mm 

Maximum angle between x-trace and 
x-axis of the graticule 

1) Clear area for light conductor. 

t5o 

December 1970 1 



D13-26../01 

ALIGNMENT 

In order to align the x-trace and the x-axis of the graticule an image rotating coil 
may be used. This coil should be positioned at one third of [he cone length, seen 
from the face end, and can be attached to the inner surface of the mu -metal shield. 

Under typical operating conditions maximum 90 ampere-turns are required for align-

ment. 

ILLUMINATION OF THE GRATICULE 

To illuminate the internal graticule a light conductor (e.g, of perspex) should be 
used. In order to achieve the most efficient light conductance, the holes for the 
lamps and the edge adjacent to the tube should be polished, and the distance between 
the perspex plate and the tube should be as small as possible. It is advisable to 
apply reflective material to the outer circumference and, if possible, also to the 
upper and lower faces of the light conductor. The thickness of the conductor should 
not exceed 3 mm, and its position relative to the frontplate of the tube should be 

adjusted for optimum illumination of the graticule lines. 

' 2) 2)3) 
 „L) 928162 

1) Reflective material. 
2 ) Polished. 
3) Close and constant distance to front plate of tube. 

It is essential that the light conductor and the front plate of the tube are in plane. 
4) If possible reflective material. 

2 MAINTENANCE TYPE December 1970 



D13-27.. 

INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter flat faced short oscilloscope tube (max. 35 cm) with post -de-
flection acceleration by means of a helical electrode. The tube is provided with 
deflection blanking. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg7(p) = 3000 V 

8 cm x full scan 

Mx = 24 V/cm 

My = 11.5 V/cm 

SCREEN 

Colour Persistence 

D13-27GH green medium short 

Useful screen diameter 

Useful scan at Vg7(.Q )/Vg5 = 2 

horizontal 

vertical 

min. 114 mm 

full scan 

min. 80 mm 

The useful scan may be shifted vertically to a max. of 4 mm with respect to the 
geometric centre of the faceplate. 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf = 6.3 V 

If = 300 mA 

February 1969 



D13-27.. 

—~ MECHANICAL DATA 

x trace f

f 

k 
g~ 9a

96 

~2 3 05 0 
y1 

67o y2
oy'~eo g5 
0O ~i~~x2 

9Z g3
x~ 

Dimensions in mm 

max135~ 

IZOtT4.Z 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Base 14 pin all glass 

Dimensions and connections 

Overall length (also with socket type 55566) max. 354 mrn 

Face diameter max. 135 mm 

Net weight approx. 680 g 

Accessories

Socket (supplied with tube) 

Final accelerator contact connector 

Mu metal shield 

type 55566 

type 55563 

type 55557 
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D13-27.. 

i 

A 

CAPACITANCES 

xl to all other elements except x2

x2 to all other elements except x l

y l to all other elements except y2

y2 to all other elements except y l

xl to x2

yl to y2

Grid No. l to all other elements 

Cathode to all other elements 

Grid No.3 to all other elements 

Cxl(x2) 4.5 pF 

Cx2(xl ) = 4.5 pF 

Cyl(y2) 5 pF 

Cy2(yl ) 5.5 pF 

Cxlx2 
= 2.5 pF 

CYlY2 
= 1.2 pF 

Cgl = 5.5 pF 

Ck = 5 pF 

Cg3 = 10 pF 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 

drive is desirable. 

Angle between x and y traces 90o t 1° 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen. 

Final accelerator voltage Vg7( p ) = 3000 V 

Astigmatism control electrode voltage Vg5 = 1500 V2) 

First accelerator voltage Vg2 = 1500 V 

Beam current Ig7(Q) 
= 10 µA 

Line width l.w. = 0.25 mm 

HELIX 

Post deflection accelerator helix resistance min. 50 MS2 
The helix is connected between g7(Q) and g6

2) See page 5 
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D13-27.. 

TYPICAL OPERATING CONDITIONS 

Finalaccelerator voltage Vg7~~) = 3000 V 

Geometry control electrode voltage Vg6 = 1500 t 75 V 1) 

Astigmatism control electrode voltage Vg5 = 1500 t 75 V 2) 

Focusing electrode voltage Vg4 = 300 to 550 V 

Deflection blanking electrode voltage Vg3 1500 V 

Deflection blanking control voltage OVg3 = max. -60 V 3) 

First accelerator voltage Vg2 1500 V 

Control grid voltage for visual 
extinction of focused spot Vgl = -38 to -135 V ° 

Deflection coefficient 

horizontal 

vertical 

Deviation of linearity of deflection 

Geometry distortion 

Useful scan 

horizontal 

vertical 

CIRCUIT DESIGN VALUES 

Focusing voltage 
Vg4 

Mx

Y 

= 21 to 27 V/cm 

= 9.8 to 12.2 V/cm 

= max. 2 ~ 4) 

See note 5 

full scan 

= min. 80 mm 

= 200 to 370 V per kV of Vg5

Control grid voltage for visual 
extinction of focused spot -Vgl = 25 to 90 V per kV of Vg2

Deflection coefficient ̀ a/t 

Vg7~ ~ Y Vg5 = 2 

horizontal 1VIx = 14 to 18 V/cm per kV of Vg.S

vertical Nly = 6.5 to 8.2 V/cm per kV of Vg5_

Control grid circuit resistance Rgl =max. 1.5 MS2 

Deflection plate circuit 
resistance Rx, Ry =max. 50 kSt 

Focusing electrode current Igo = -15 to +10 µA 6) 

Notes see page 5 
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D13-27.. 

LIMITING VALUES (Absolute max, rating system) 
= max. 3300 V 

Final accelerator voltage 
Vg7~ -~ ) = min. 1800 V 

Geometry control electrode voltage Vg6 = max. 1700 V 

= max. 1700 V 
Astigmatism control electrode voltage 

Vg5 = min. 1200 V 

Focusing electrode voltage 
Vg4 

= max . 1200 V 

Deflection blanking electrode voltage 
Vg3 

= max . 1700 V 

First accelerator voltage 
Vg2 

= max. 1700 V 

Control grid voltage 

negative -Vgl = max. 200 V 

positive -Vgl = min. 0 V 

Voltage between astigmatism control 
electrode and any deflection plate Vg5/x 

= max. 500 V 

V
g5/Y 

= max. 500 V 

Screen dissipation Wp max. 3 mW/cm2

Ratio Vg7~p)/Vg5 Vg7(p)/Vg5 max. 2 

Cathode current, average lk max. 300 µA 

1) This tube is designed for optimum performance when operating at the ratio 
Vg7(p)/Vg5 = 2. Operation at other ratio may result in changes in deflection 
uniformity and geometry distortion. The geometry control electrode voltage 
should be adjusted for optimum performance. For any necessary adjustment 

its potential will be within the stated range. 

2 ) The astigmatism control electrode voltage should be adjusted for optimum 

spot shape. For any necessary adjustment its potential will be within the 

stated range. 
3) For beam blanking of a beam current of 10 µA. 
4) The sensitivity at a deflection of less than 75~ of the usefull scanwillnotdif-

fer from the sensitivityat a deflectionof 25% of the useful scan by more than 
the indicated value. 

5) A graticule, consisting of concentric rectangles of 100 mm x 60 mm and 
97 mm x 58 mm is aligned with the electrical x axis of the tube. The edges of 

a raster will fall between these rectangles with optimum correction poten-

tials applied. 
6) Values to be taken into account for the calculation of the focus potentiometer. 
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D13-45~../O1 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tybe with rectangular 13 cm diagonal flat face and metal-backed screen, 
provided with internal graticule. The high sensitivities of this mesh tube, together with 
the sectioned y-deflection plates, render the tube suitable for transistorized oscilloscopes 
for frequencies up to 100-250 MHz. 

QUICK _REFERENCE DATA 

Final accelerator voltage Vg9(:Q) 15 kV 

Display area 100 x 60 mm2

Deflection coefficient, horizontal M x 9.9 V/cm 
vertical My 3 V/cm 

SCREEN 
colour persistence 

~~
//. 

D13-45(1~j01 green medium short 

Useful screen dimensions 

Useful scan at Vgg(p)/Vg4 = 10 

horizontal 

vertical 

Spot eccentricity in horizontal direction 
Spot eccentricity in vertical direction 

min. 100 x 60 mm2

min. 

min. 

100 mm 

60 mm 

± g 

± 6 

mm 

mm 
r 

The scanned raster can be shifted in vertical direction and aligned with the internal grat-
icule by means of correction coils mounted on the tube (see page 6). 
For illumination of the internal graticule see page 8. 

HEATING : Indirect by A.C. or D.C. ;parallel supply 

Heater voltage Vf 6.3 V 

Heater current Sf 300 mA 

February 1972 
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~ MECHANICAL DATA 

Dimensions in mm 
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i 

i 

MECHANICAL DATA (continued) 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions and connections 

max. 458 mm 

max._ 124x92 mm2
i ; - 

approx. 1200 g 4.~ 

~-

See also outline drawing 

Overall length (socket and front glass plate inclusive) 

Face dimensions 

Net weight 
~. 

Base 14-pin all glass 

Accessories 

type 55566 

type 55563 

type 55561 

type 55568 

Socket 

Final accelerator contact connector 

Side contact connector 

Mu-metal screen 

CAPACITANCES 

xl to all other elements except x2 Cxl (x2 ) 
4.8 pF 

x2 to all other elements except xl Cx2(xl) 4.8 pF 

Y1, l to all other elements except Y2,1 CYl.l(Y2.1) 
1.2 pF 

xl to x2 
Cxlx2 

2. 5 pF 

Y1, l to Y2.1 CY1.1Y2.1 
0. 8 pF 

Control grid to all other elements 
Cgl 

6 pF 

Cathode to all other elements Ck 5 pF 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90° (see page 6: "Correction Coils" ) 
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LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen under 
typical operating conditions, adjusted for optimum spot size at a beam current 
Ip=10µA. 

Line width 

TYPICAL OPERATING CONDITIONS 

1. w. 0.40 mm 

Final accelerator voltage Vg9 (P) 15000 V 

Post deflection shield voltage (mesh) 

w. r. t. Vg7 Vg8/g7 -12 to -18 V 

Geometry control electrode voltage Vg7 1500 ± 70 V 1) 

Interplate shield voltage Vgb 1500 V 2 ) 

Deflection plate shield voltage Vg5 1500 V 2) 

Astigmatism control electrode voltage 
Vg4 

1500 ± 50 V 3) 

Focusing electrode voltage Vg3 400 to 550 V 

First accelerator voltage Vg2 1500 V 

Control grid voltage for visual extinction 

of focused spot Vgl -40 to -100 V 

Deflection coefficient, horizontal Mx
9.9 V/cm 

vertical 
max. 11 

3 
V/cm 
V/cm 

My
max. 3.3 V/cm 

Deviation of linearity of deflection 

Geometry distortion 

max. 2 

see note 5 

°~0 4 ) 

Useful scan, horizontal 100 mm 
vertical 60 mm 

1) This tube is designed for optimum performance when operating at the ratio 
Vg9(Q)/Vg4 = 10. Operation at other ratio may result in changes in deflection 
uniformity and geometry distortion. The geometry control electrode voltage 
should be adjusted for optimum performance. 
For any necessary adjustment its potential will be within the stated range. 

2 ) This voltage should be equal to the mean x- and y plates potential. 
3) The astigmatism control electrode voltage should be adjusted for optimum 

spot shape. For any necessary adjustment its potential will be within the 
stated range. 

4) The sensitivity at a deflection of less than 75~ of the useful scan will not 
differ from the sensitivity at a deflection of 25°Jo of the useful scan by more 
than the indicated value. 

5) A graticule, consisting of concentric rectangles of 100 mm x 60 mm and 
98 mm x 58.2 mm is aligned with the electrical x axis of the tube. 
With optimum corrections applied the edges of a raster will fall between 

these rectang es. 
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LIMITING VALUES (Absolute max. rating system) 

max. 16500 V 
Final accelerator voltage 

Vg9 (~~ min. 9000 V 

Post deflection shield voltage Vg8 max. 2400 V 

Geometry control electrode voltage Vg7 max. 2400 V 

max. 2400 V 
Interplate shield voltage 

Vg6 min. 1350 V 

Deflection plate shield voltage Vg5 max. 2400 V 

max. 2400 V 
Astigmatism control electrode voltage 

Vg4 min. 1350 V 

Focusing electrode voltage Vg3 max. 2400 V 

max. 1800 V 
First accelerator voltage 

Vg2 min. 1350 V 

Control grid voltage, 

negative -Vgl max. 200 V 

positive Vgl max. 0 V 

Cathode to heater voltage, 

cathode positive V~ max. 200 V 

cathode negative -V~{ max. 125 V 

Voltage between astigmatism control 
electrode and any deflection plate Vg4/x max. 500 V 

Vg4/y max. 500 V 

Screen dissipation Wp max. 8 mW/cm2

Ratio Vg9(.Q)/Vg4 Vg9(:Q)/Vg4 max. 10 

Average cathode current Ik max. 300 µA 
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CORRECTION COILS 

The D13-450. ./O1 isprovided with a coil unit consisting of: 

1. a pair of coils for 

a. correction of iheorthogonalityof the x and y traces (which means that the 

angle between the x and y traces at the centre of the screen can be made 

exactly 900). 

b. vertical shift of the scanned area. 

2. a single coil for image rotation (aligning the x trace with the x lines of the 
graticule). 

Orthogonality and shift 

The currents required under typical operating conditions are max. 4 mA per de-
gree of angle correction and max. 2 mA per millimeter of shift; the maximum 

current required for both purposes taken together does not exceed 18 mA. 

These values apply to a tube operating with a mu metal shield closely surround-

ing the coils. 
If no such shield is used they have to be multiplied by a factor K (1<K<2) the 
value of which depends on the dimensions of the shield and approaches 2 for the 
case no shield is present. 
The D.C. resistance of each coil is approx. 220 S2. 

Image rotation 

The image rotation coil is concentrically wound. Under typical operating con-

ditions acurrent of max. 45 mA will be required for complete correction. 

The D.C. resistance of this coil is approx. 550 S2. 

Circuit diagrams 

6V 
max170 mA O 

2 
Py P3

5 

1207243 
L 

P1, P4 Potentiometers 220 S2, 1 Watt; ganged 
P2, P3 potentiometers 220 S2, 1 Watt; ganged 

P4 Fig. l 
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D13-450../01 

With the above circuit almost independent control for shift and angle correction 
is achieved. This facilitates the correct adjustment to a great extent. 
The dissipation in the potentiometers can be reduced considerably if the re-
quirement of independent controls is dropped (see fig.2) 

4.5 V 
max 125mAO

7zmzaz 

P1, P2 potentiometers 220 S2, 1 watt; ganged 

Pg, P4 Potentiometers 220 S2, 1 watt; ganged 

Fig.2 

A further reduction of the dissipation can be obtained by providing a commu-
tator for each coil (see circuit fig.3). 
The procedure of adjustment will then become more complicated but it should 
be kept in mind that a readjustment is necessary only when the tube has to be 
replaced. 

4.5 V 
max 80mA 

7207261 

Pl, P2 potentiometers, 220 S2, 1 Watt 

Sl, S2 commutators 

A suitable circuit for the image rotating coil is given in fig.4. 

24V 
max150mA 

7207240 

P5, P6 Potentiometers 500 S2, 3 Watt; ganged 

P5 

Fig.3 

Fig.4 
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The following procedure of adjustment is recommended 

a. Align the x trace with the graticule by means of the image rotating coil. 

b. With the tube fully scanned in the vertical direction, the image has to be 
shifted so that the graticule is fully covered. With the circuit according to 
fig.l this is done by means of the ganged potentiometers Pl and P4. 

c. Adjustment of orthogonality by means of the ganged potentiometers PZ and 
Pg. A slight readjustment of P1 and P4 may be necessary afterwards. 

d. Readjustment of the image rotation if necessary. 

With a circuit according to fig. 2 or 3 these corrections have to be performed 
by means of successive adjustments of the currents in the coils. 

The most convenient deflection signal isa square wave form permitting an easy 
and fairly accurate visual check of orthogonality. 

ILLUMINATION OF THE GRATICULE 

To illuminate the internal graticule a light conductor (e. g. of perspex) should be 
used. In order to achieve the most efficient light conductance, the holes for the 
lamps and the edge adjacent to the tube should be polished, and the distance be-

tween the perspex plate and the tube should be as small as possible. It is advis-

able to apply reflective material to the outer circumference and, if possible, 

also to the upper and lower faces of the light conductor. The thickness of the 

conductor should not exceed 3 mm, and its position relative to the frontplate of 

the tube should be adjusted for optimum illumination of t3je graticule li~s. 

4) 

1) Reflective material. 

2) Polished. 
4) 2) 2)3) 

 ,' -̀PlTT17.~

x-x 

~~~ 

3) Close nd~a~stant distance to front plate of tube., 

It is~ tial~~~ that~the light conductor and the fron`~plate of the tube are in 
pla 

4) If possible reflective material 
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D13 - 480. . 

INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter flat faced monoacceleratoroscilloscope tube primarily intended for 
use in inexpensive oscilloscopes and read-out devices. 

QUICK REFERENCE DATA 

Accelerator voltage Vg2,g4,g~~f) 2000 V 

Display area 100 x 80 mm2

Deflection coefficient, horizontal M x 31.3 V/cm 

vertical M y 14.4 V/cm 

SCREEN 

colour persistence 

D13-480GH 

D1.3-480GM 

D13-480GP 

green 

yellowish green 

bluish green 

medium short 

long 

medium short 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

min. 114 mm 

min. 100 mm 

min. 80 mm 

The useful scan may be shifted vertically to a max. of 6 mm with respect to the 
geometric centre of the faceplate. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vg 6.3 V 

Heater current If 300 mA 
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MECHANICAL DATA (Dimensions in mm) 

bottom view 

I.C. ~ lC. 

EO«OIII VItW 

.-trace 

1ZMb1 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances should 
the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length max. 310 mm 

Face diameter max. 135 mm 

Base 14 pin all glass 

Net weight approx. 650 g 

Accessories 

Socket (supplied with tube) type 55566 

Mu-metal shield type 55580 
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CAPACITANCES 

xl to all other elements except x2 Cxl(x2) 4 pF 

x2 to all other elements except xl Cx2(xl) 4 pF 

yl to all other elements except Y2 Cyl(Y2) 3.5 pF 

Y2 to all other elements except yl CY2(Yl) 3 pF 

xl to x2 Cxlx2 1.6 pF 

Yl tO Y2 Cyly2 1.1 pF 

Control grid to all other elements Cgl 5.5 pF 

Cathode to all other elements Ck 4 pF 

FOCUSING 

DEFLECTION 

electrostatic 

double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam, hence a 

low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 90 + 1 

LINE WIDTH 3) 

Measured with the shrinking raster method in the centre of the screen under typical 
operating conditions, adjusted for optimum spot size at a beam current Ip = 10 µA.1) 

Line width l.w. 0.30 mm 

1)As the construction of this tube does not permit a direct measurement of the 
beam current, this current should be determined as follows: 
a) under typical operating conditions, apply a small raster display (no overscan), 
adjust Vgl for a beam current of approx. 10 µA and adjust Vg3 and Vg2,g4,g5,p 
for optimum spot quality at the centre of the screen. 
b) under these conditions, but no raster, the deflection plate voltages should be 
changed to 
Vyl = Vy2 = 2000 V; Vxl = 1300 V; Vx2 = 1700 V, thus directing the total beam 
current to x2. 
Measure the current on x2 and adjust Vgl for Ix2 = 10 µA (being the beam current 
Ip) 
c) set again for the conditions under a), without touching the Vgl control. Now a 
raster display with a true 10 µA screen current is achieved. 
d) focus optimally in the centre of the screen (do not adjust the astigmatism con-

. trol) and measure the line width. 
3) See page 4 
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TYPICAL OPERATING CONDITIONS 3) 

Accelerator voltage 

Astigmatism control voltage 

Focusing electrode voltage 

Control grid voltage for visual 
extinction of focused spot V 

Vg2~g4~g5~~ 
2000 V 

1 OVg2 g4, g5 ~ ± 50 V ) 

Vg3 220 to 370 V 

gl 

Grid drive for 10 µA screen current 

Deflection coefficient, horizontal Mx

vertical My

Deviation of linearity of deflection 

Geometry distortion 

Useful scan, horizontal 

vertical 

max. —65 V 

approx,l0 V 

31 .3 V/cm 
max, 33 V/cm 

14.4 V/cm 
max. 15.5 V/cm 

max. 1 ~ 2 ) 

see note 4 

min. 100 mm 

min, 80 mm 

LIMITING VALUES (Absolute max, rating system) 
max, 2200 V 

Accelerator voltage Vg2' g4' g5' p min. 1500 V 

Focusing electrode voltage Vg3 max. 2200 V 

max. 200 V 
Control grid voltage, negative —Vgl min. 0 V 

Cathode to healer voltage Vkf max. 125 V 
—Vkf max. 125 V 

Grid drive, average max. 20 V 

Screen dissipation Wp max. 3 mW/cm2

1) All that will be necessary when putting the tube into operation is to adjust the 
astigmatism control voltage once for optimum spot shape in the screen centre. 
The control voltage will always be in the range stated, provided the mean x and 
certainly the mean y plate potential was made equal to Vg2' g4' g5> F with zero 
astigmatism correction. 

2 ) The sensitivity at a deflection of less than 75~ of the useful scan will not differ 
from the sensitivity at a deflection of 25/0 of the useful scan by more than the in-
dicated value. 

3) The mean x and certainly the mean y plate potential should be equal to Vg2, g4> g5~ p 
with astigmatism adjustment set to zero. 

4) A graticule, consisting of concentric rectangles of 70 mm x 85 mm and 68.8 mm 
x 83 mm as aligned with the electrical x-axis of the tube. The edges of a raster 

.i will fall between these rectangles. 
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INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter flat faced monoaccelerator oscilloscope tubewith low heater consump-
tion. 

QUICK REFERENCE DATA 

Accelerator voltage Vg2~g4.g5~~) 
2000 V 

Display area 100 x 80 mm2

Deflection coefficient, horizontal Mx 31.3 V /cm 

vertical My 14.4 V/cm 

The D13-481. , is equivalent to the type D13-480.. except for the following: 

HEATING: Indirect by A . C . or D . C . ; parallel 

Heater voltage 

Heater current 
Vf
If

6.3 V 
95 mA 

LIMITING VALUES (Absolute max. rating system) 

Cathode to heater voltage 

Cathode positive V+k/f- max. L00 V 

Cathode negative V-k/f+ max. 15 V 
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INSTRUMENT CATHODE-RAY TUBE 

The D13-500. ./Olis a wide-band oscilloscope tube designed for observation and 
measurement of high frequency phenomena. 
This tube has a rectangular 13 cm diagonal flat face with aluminized screen and 
internal graticule, post -deflection accelerator with mesh, vertical deflection by 
means of a symmetrical helix system, scan magnification in the vertical direction 
by means of an electrostatic quadrupole. lens and correction coils for trace align-
ment, vertical shift of the display area and correction of the orthogonality of traces. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg13(p) 15 kV 

Display area 100 x 60 mm2

Deflection coefficient, horizontal Mx 13.5 V /cm 
vertical My 1.7 V /cm 

Bandwidth of the vertical deflection system B 800 MHz 

SCREEN 
colour persistence 

D13 -500GH/O1 green medium short 

Useful screen dimensions 

Useful scan at Vg13(p)/V 2 = 6 
horizontal 
vertical 

Eccentricity in horizontal direction 

Eccentricity in vertical direction 

min. 100 x 60 mm2

min. 100 mm 
min. 60 mm 

max. 7 mm 

max . 6 mm 

The scanned raster can be shifted in vertical direction and aligned with the 
internal graticule by means of correction coils mounted on the tube (see page 14). 

For illumination of the internal graticule see page 16. 
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DESCRIPTION 

General 

The D13-500..,/01 has been primarily designed for wide -band high-frequency appli-
cations. It combines high brightness, high deflection sensitivity and a large band-
width of the vertical deflection system. 

In order to obtain the high sensitivity, the post -deflection acceleration system em-
bodies amesh. 'T'he sensitivity in the vertical direction has been further increased 
by means of an electrostatic quadrupole lens that has been inserted between the 
vertical deflection system and the horizontal deflection plates.. The large band-
width has been obtained by using, for the vertical -deflection, a delay-line system 
instead of deflection plates. With the typical operating ,conditions, 2500 V first 
accelerator voltage and 15 000 V final accelerator voltage, the vertical and the 
horizontal deflection factors are about Z V/cm and 15 V/cm respectively, with a 
10 x 6 cm2 display area . 

The bulb has a rectangular face and the screen is aluminized. To eliminate parallax 
errors, an internalgraticule is incorporated. Correction coils have been provided 
to permit image rotation, correction of the orthogonality of traces and the adjust-
ment of the vertical useful scan with respect to the graticule. 
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Fig.l 
Rise time of the display ~r as a function of the rise time of the input signal ~t2 
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The vertical deflection system 

For the vertical deflection, a delay-line system is used so that transit -time effects 
are practically eliminated. The system consists of two flattened helices to which a 
symmetrical deflection signal should be applied. Under these conditions, the char-
acteristic impedance of each helix is 150 S2. The input and output terminals are 
brought out on opposite sides of the neck on the same plane. The input. terminals 
are connected to the beginning of the helices by means of a matched, internal two-
wire transmission line. The output of the deflection system should be properly ter-
minated in order to avoid signal reflections . 

With the typical operating conditions, the band -width of the deflection system, i.e. 
the frequency at which the sensitivity is 3 dB below its value at D.C., is about 
800 MHz. Even above this frequency, the response decreases only gradually so 
that, for narrow -band applications, the tube can be used with reduced vertical sen-
sitivity up to about 2000 b4Hz. 

The rise time ~rl , i.e. the time interval during which the display of an ideal step-
function signal applied to the input goes from 10~ to 90~ of its final value, is about 
0.45 ns. If the input signal has the rise-timerr2, the rise-time ~t of the display is 
approximately given by 

' r= ~~ 12 +.T 22 

In Fig.l, ~r has been plotted as a function of'r2> witha l = 0.45 ns. If, for example, 
the tube is used in combination with an amplifier and the rise-time of the display is 
to be 1.4 ns (corresponding with 250 MHz band -width), the rise -time of the ampli-
fier should be 1.33 ns . It can be seen that in this region the rise-time of the display 
is almost equal to the amplifier rise-time, without a significant contribution of the 
cathode-ray tube.. 

If the tube is to be used without an amplifier in order to make use of its full band-
widthcapabilities, care should be taken to ensure good symmetry of the input signal. 

Fig. 2 shows how the tube can be connected to a 50 S2 coaxial input. A matched power 
divider is used which delivers two identical output signals. One of these is inverted 
by means of a pulse inverter. An additional length of 50 S2 cable should be inserted 
into the path of the non- inverted signal having the same delay time as the pulse in-
verter so that the two signals arrive at the input of the deflection system at the same 
time. The 75 S2 shunt resistors serve to obtain a correct termination of the 50 S2 
lines. Since each branch of the power divider has 6 dB attenuation, the sensitivity, 
measured at the 50 S2 input, is also 2 V/cm. 
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Fig.2 
Connection to an asymmetrical 50 S2 input 

A: Power divider R1, R2: Resistors 75 S2 
B : Inverter Rg, R4: Resistors 150 S2 
C : Cable D D' : Deflection system 

Note: Delay of inverter B and cable C are equal. 

Scan magnifier and focusing system 

As already mentioned, an electrostatic quadrupole lens, i.e. an electron lens which 
has two mutually perpendicular planes of symmetry, divergent in one plane and con-
vergent in the other, is used for the magnification of the vertical deflection. This 
lens is inserted between the vertical deflection system and the horizontal deflection 

plates, with its plane of divergence in the direction of the vertical deflection. 
Therefore, it magnifies the vertical deflection without affecting the horizontal de-
flection. 

Because of the astigmatic properties of this quadrupole lens, a conventional, rota-

tionally symmetrical focusing lens cannot be used. Instead of this, two more elec-
trostatic quadrupole lenses are incorporated so that focusing is accomplished by 
means of three quadrupole lenses, with alternating orientation of their planes of 
convergence and divergence. The focusing action is schematically shown in Fig.3. 
The strength of the scan-magnifier lens is controlled by applying to the electrode 
g9 a negative voltage with respect to g2. Within a certainrange of this voltage, cor-
responding to ascan-magnification factor Msc, i.e. the ratio of the deviations on 
the screen with and without scan magnification respectively, between 1.8 and 2 the 
combined effect of the three lenses will yield an approximately circular spot at 
moderate beam currents. (At high beam currents, when space -charge repulsion 
causes an increase of spot size, the width of the vertical lines will be smaller than 
that of the horizontal lines). 

. u 
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In this range, line -width at a fixed value of screen current, and screen current at a 
fixed value of grid No.l voltage, are increasing functions of the scan -magnification 
factor. Figs.4 and 5 show the average relative change with respect to the values at 
Msc = 1.9 which, generally, is the most suitable compromise. 

For minimum defocusing of vertical lines near the upper and lower edge of the dis-

play area, the electrode gg should be kept at a positive voltage with respect to g2 

(about 200 V with 2500 V first accelerator voltage). As this voltage also has some 
effect on the scan-magnification factor, both gg and gq should be connected to g2 
when the deviation without scan magnification is being measured. 

251865 
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Fig.4 -~—+ Msc 

Line-width as a function of the scan-magnification factor (approximately) 
Line-width at Msc = 1.9 is 100°Jo, Iscreen = const. 

I February 1972 5 



D13 - 500../01 

vzs~ese 

120 

°lo 

I 

too 

eo 

~~~~r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _  ~ .~~~~~ 

 _:  s:

 __~ i 

~~~~  

o ~~~~ 
1.eo 1.85 1.90 

Fig.S 
1.95 2.00 

—+ Msc 

Screen current as a function of the scan-magnification factor (approximately) 
Screen current at Msc = 1.9 is 100%, Vgl = const. 

For the adjustment of the scan-magnification factor the following procedure is re-
commended: 

a. Set Vg8 and Vg9 to 0 with respect to g2 . 
b. Display atime-base line and adjust Vg6 so that the line appears sharply focused. 
c. Apply a square wave signal to the vertical deflection system (the vertical parts 

of the trace will be out of focus but this is immaterial) and adjust the amplitude 
so that the height of the display has a convenient value, e.g. 30 mm. 

d. Set Vg8 and Vg9 to the appropriate values and readjust Vg6 so that the horizontal 
parts of the trace are again in focus. 

e. Check the height of the display (e.g. for Msc = 1.9 this height should now be 
57 mm). 

f . If necessary, readjust Vg9 until the desired value of Msc has been obtained. 

Focusing is controlled by means of the electrode voltage Vg4 and Vg6 . The elec-
trodes g5 and g7 can be used to centre the beam with respect to the vertical and 

horizontal deflection systems. 

The voltages of the focusing and correction electrodes can be adjusted as follows: 

a. Display asquare-wave signal on the screen so that both horizontal and vertical 

traces are visible. 

b. Adjust Vg6 so that the horizontal parts of the display are in focus. 

The vertical parts will, in general, be out of focus. 
c. Adjust Vg4 so that the vertical traces are brought into focus. 

Now the horizontal parts of the display will be out of focus again. 

d. Repeat b) and c) successively until both vertical and horizontal traces are simul-

taneously in focus. 

e. Adjust Vg3 for minimum width of a horizontal line. 
If necessary, readjust focusing voltages Vg4 and Vg6 . 
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f. Adjust Vg7 for equal brightness at the left-hand and right-hand edges of the dis-
play area. If necessary, readjust the focus by means of Vg6 . 

g. Adjust Vg~ so that the position of a horizontal trace not deflected in the vertical 
direction is at the centre of the vertical useful scan. If necessary, readjust the 

focus by means of Vg4 . 

If the graticule is not fully covered by the scanned area the image should be 
shifted by adjusting the correction coil current (see page 16) before the adjust-
ment of Vg5 is made. 

The procedure for the adjustment of the scan-magnification factor and for focusing, 
as described above, se`d~ms to be rather complicated. 
However, in practice it will be sufficient to adjust Vg9 to its nominal value without 
determining the scan-magnification factor for each individual tube. As to focusing, 

the user can, with some experience, achieve the best setting with very few adjust-

ments . 

Post -deflection acceleration 

i 
The use of a p.d.a. shield (mesh) ensures a high deflection sensitivity. A geometry 
control electrode, gll , serves for the c,,r;ection of pin cushion or barrel distortion 
of the pattern. In order to suppress background illumination due to secondary elec-
ircns originating from the p.d.a. shield g12, this shield should be kept 12 V nega-
tive with respect to gl i whereas the voltage of the interplate shield, g10 should be 
equal to the mean x-plate potential. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

CAPACITANCES 

xl to all other elements except x2 Cxl(x2) 4.5 pF 
`~, 1 

x2 to all other elements except xl Cx2(xl) 4.5 pF 

xl  to x2 
Cxlx2 

2.7 pF ~~ 6

Control grid to all other elements. Cgl 6 pF S~Z 

Cath~o~d~e to a
p

ll other elements Ck 5 pF 3~? 

l' 1) Clear area for light conductor. 
2) These dimensions apply to the illumination plate which will always be within the 

limits 117 +_ 1 .5 x 79 +_ 1.5 mm of the tube face. 
3) The soldering tags will be situated within a rectangle of 60 mm x 40 mm on the 

rearside of the tube. 
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MECHANICAL DATA 
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MECHANICAL DATA (continued) 

120 ±a 

117±1.5

116+~ 1) 

i 
i 

cemented 

~) 
5mm 

7257857 

v 100 

0 
7zsiese.x 

Mounting position: any 

The tube should not be supported by the base alone and 

should the socket be allowed to support the tube. 

line width 0.15mm 

under no circumstances 

Dimensions and connections 

See also outline drawing 

Overall length (socket and front glass plate inclusive) max. 492 mm 

Face dimensions max. 124 x 92 mm2

Net weight 

Base 

Accessories 

approx. 1300 g 

14-pin all glass 

Socket type 55566 

Final accelerator contact connector type 55563 

Side contact connector type 55561 

Mu -metal screen type 55582 

In order to avoid damage to the side contacts the narrower end of the mu-metal 
screen should have an internal diameter of not less than 65 mm. 

1) see page 7 
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FOCUSING electrostatic 1) 

DEFLECTION double electrostatic 

x plates symmetrical 

The y deflection system consists of a symmetrical delay line system. 

Characteristic impedance _ a 2 x 150 S2 

Bandwidth (-3 dB) _~ ~ c ~ 800 MHz 2) 

Rise time ~ x= ~ ©~ 3 ~ ~ ~~''~' 0.45 ns 3) 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam: hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 900 4) (see page 14 "Correction coils") 

1) Because of the applications of a quadrupole lens for the magnification of the ver-

tical deflection, two more;quadrupole lenses are used for focusing. Therefore, 

controls for two voltages have to be provided. 

2) The band -width is defined as the frequency at which the vertical deflection sen-
sitivity is 3 dB lower than at D.C. 

3) The rise-time is defined as the time interval between 10~ and 90% of the final 
value of deflection when an ideal step-function signal is applied to the vertical 
deflection system. If the actual signal has an appreciable rise-time, ~r 2 the rise-
time of the tube can be determined from 

~ _ .T 2 _?22 
1. 

where'T is the rise-time observed on the display. 
This should be measured after the angle between the x-traces and y-traces has 
been corrected by means of the correction coils, otherwise two measurements 
have to be taken (using either a different polarity of the vertical deflection signal 
or different direction of the time -base sweep) and the true value of ~r has to be 
calculated as the arithmetic mean of the two results. 

4) Deviations from the orthogonality of traces can be eliminated by means of cor-
rection coils . 
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LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen under typical oper-
ating conditions, adjusted for optimum spot size at a beam current Ip = 10 µA and a 
screen magnification factor Msc = 1. 9. See also 3) page 13. 

Line width 1. w. approx. 0, 35 mm 

TYPICAL OPERATING CONDITIONS 

Final accelerator Vg13(f ) 

Post deflection shield voltage 
(with respect to gll) 

Vg12'gli 
Geometry control electrode voltage 

Vgll 
Interplate shield voltage 

Scan magnifier electrode voltage 
(with respect to g2) 

Correction electrode voltage 
(with respect to g2) 

Horizontal beam centering electrode 
voltage 

Vertical beam centering electrode 
voltage 

Focusing electrode voltages 
(with respect to g2) 

Spot correction electrode voltage 

First accelerator voltage , 

Control grid voltage for visual 
extinction of a focused spot 

Deflection coefficient, horizontal 

Deviation of linearity of deflection 

Geometry distortion 

Vg10 

15 kV 

—9 to —15 V 

2500 ±100 V 1) 

2500 V 2) 

Vg9 _g2 —250 to —375 V 

Vg8_g2 +200 V 

Vg7 2500 ±70 V 

Vg5 2500 ±7¢ V 

4) 

5) 

Vg6 _g2 —500 to —700 V ~) —

Vg4 _g2 —700 to —900 V 7) "' 

Vg3 2500 ±70 V 8) • 

Vg2 2500 V 

Vgl —75 to —150 V 

M 
typ. 13.5 V/cm 

x max. 15.0 V/cm '~`~ 

typ. 1.7 V/cm 9) 
MY max. 2.0 V/cm 

2 ~ YO) 

see note 11 

Useful scan, horizontal 100 mm 
vertical 60 mm 

Notes see page 13 
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LIMITING VALUES (absolute max. rating system) 

Final accelerator voltage Vg13(p) 

Post-deflection shield voltage Vg12

Geometry control electrode voltage Vgll

Interplate shield voltage Vg10

Scan-magnifier electrode voltage Vg9

Correction electrode voltage Vg8

Focusing electrode voltages Vg6 

max. 
min. 

max. 

max. 

max. 

max. 

max. 

max. 

18000 
9000 

3100 

3100 

3100 

3000 

3200 

3000 

V 
V 

V 

V 

V 

V 

V 

V 

—Vg6 _S2 max . 1 000 V 

Vg4 
max . 3 000 V 

—Vg4 _S2 max . 1000 V 

Beam centering electrode voltages V$7 max. 3 100 V 

VS5 max. 3100 V 

Spot correction electrode voltage Vg3 max. 3100 V 

max . 3 000 V 
First accelerator voltage 

Vg2 min. 2000 V 

Control grid voltage, negative —Vgl max. 200 V 

positive Vgl max. 0 V 

Cathode to heater voltage 

cathode positive V+k f max. 125 V 
cathode negative V_k g max. 125 V 

Voltage between first accelerator 
and any deflection electrode Vg2 x max. 500 V 

Vg2 
y max . 500 V 

—~ Screen dissipation W,Q max. 8 mW/cm2

Average cathode current Ik max. 300 µA 
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Notes to page 11 

1) This voltage should be adjusted for optimum pattern geometry. 

2 ) This voltage should be equal to the mean x -plate potential. 

3) The range indicated corresponds to a scan magnification factor Msc, i.e. the 
ratio by which the vertical deviation on the screen is increased, in the approxi-
mate range 1 .8 < Msc < 2.0, and the tube should not be operated outside this 
range. Within this range, line -width and screen current at a fixed value of the 
control -grid voltage are increasing functions of Msc . The best compromise be-
tween brightness and line width is usually found at Msc ~ 1.9 whichcorresponds 
to Vg9 _g2 - 310 V. 

4) For minimum defocusing of vertical lines near the upper and lower edges of the 
scanned area this voltage should be approximately adjusted 'to the value indicated . 

Since the value of Vg8 _g2 has some effect on the scan-magnification factor both 

Vg8 and Vg9 should be connected to g2 when the deviation without scan magnifi-
cation is to be measured. 

i 
5) This voltage should be adjusted for equal brightness in the x -direction with re-

spect to the electrical centre of the tube. 

6) By adjusting this voltage a spot not deflected in the vertical direction may be 
centered with respect to the vertical useful scan. 

7) These voltages should be stabilized to within 1 V. 

8) This voltage should be adjusted for minimum width of a horizontal line. 

9) For ascan-magnification factor Msc = 1.9. In the above mentioned range of 

Vg9 _g2 the vertical deflection factor will vary approximately ± 5°~0 . 

10) The sensitivity at a deflection of less than 75~ of the useful scan will not differ 
from the sensitivity at a deflection of 25°Jo of the useful scan by more than the 
indicated value. 

11) A rectangle of 98 mm x 58.2 mm is concentrically aligned with the internal grat-

icule of the tube. With optimum corrections applied. , the edges of a raster will 

fall between this rectangle and the boundary lines of the internal graticule. 
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CORRECTIONS COILS 

The tube is provided with a coil unit consisting of: 

1. A pair of coils (No.l and 2), with approx. 220 52 D.C. resistance per coil, for 

a) correction of the orthogonality of the x-and y -traces so that the angle between 

these traces at the centre of the screen can be made exact1y,90o. 

b) vertical shift of [he scanned area. 

2. A single coil (No.3) with approx. 550 S2 D.C. resistance, for image rotation 

(alignment of the x-trace with the x-lines of the graticule). 

Orthogonality and shift 

The change in the angle between the traces and the shift of the scanned area will be 

proportional to the algebraic sum and the algebraic difference of the currents in the 

coils No.l and 2. 
Under typical operating conditions and with the coil unit closely surrounded by a 

mu-metal shield, the currents required are max. 5 mA per degree of angle correc-

tion and max. 2 mA per millimeter shift. The supply circuit for these coils should 

be so designed that in each coil a maximum current of 20 mA, with either polarity, 

can be produced. 

If a wider mu-metal shield is used the above-mentioned values have to be multiplied 

by a factor K (1 < K < 2) the value of which depends on the dimensions of the shield 

and approaches 2 for the case no shield is present. 

Image rotation 

Under typical operating conditions, a current of max. 4~ mA will be required for 
the alignment. 

0 

6V 
max.170 m A 

L~ ~2 ~3 Lp 

~ I 

~ ~- — — —~ 

L— J 
„s, 

Fig.l 

With the above circuit almost independent control for shift and angle correction is 

achieved. This facilitates the correct adjustment to a great extent. 

The dissipation in the potentiometers can be reduced considerably if the require-
ment of independent controls is dropped. 
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d 
4.5V 

max 125mA 

Rl ~1 
P1 

~ ~2 

I I I I 
L__ J L -_J 

rzs+en 

Fig.2 

Pl, P2 potentiometers 220 S2, 1 watt: ganged 
P3, P4 Potentiometers 220 S2, 1 watt: ganged 

A further reduction of the dissipation can be obtained by providing a commutator 

for each coil (see circuit fig.3). 
The procedure of adjustment will then become more complicated but it should be 
kept in mind [hat a readjustment is necessary only when the tube has to be replaced. 

7Z 51!63 

Fig.3 

Pl, P2 potentiometers 220 S2, 1 watt 
S1, S2 commutators 

A suitable circuit for the image rotating coil is given in fig.4. 

P55
24V 

max.150mA 

Fig.4 

P5 > P6 Potentiometers 500 S2, 3 watt: ganged 
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The following procedure of adjustment is recommended 

a. Align the x-trace with the graticule by means of the image rotating coil. 
b. With the tube fully scanned in the vertical direction, the image has to be shifted 

so that the graticule is fully covered. With the circuit according to fig.l this is 
done by means of the ganged potentiometers P1 and P4. 

c. Adjustment of orthogonality by means of the ganged potentiometers P2 and P3. A 

slight readjustment of Pl and P¢ may be necessary afterwards. 
d. Readjustment of the image rotation if necessary. 

With a circuit according to fig.2 or 3 these corrections have to be performed by 
means of successive adjustments of the currents in the coils. 

The most convenient deflection signal is a square waveform permitting an easy and 
fairly accurate visual check of orthogonality. 

ILLUMINATION OF THE GRATICULE 

To illuminate the internal graticule a light conductor (e.g. of perspex) should be 
used. In order to achieve the most efficient light conductance, the holes for the 

lamps and the edge adjacent [o the tube should be polished, and the distance between 

the perspex plate and the tube should be as small as possible. It is advisable to 
apply reflective material to the outer circumference and, if possible, also to the 
upper and lower faces of the light conductor. The thickness of the conductor should 
not exceed 3 mm, and its position relative to the frontplate of the tube should be 
adjusted for optimum illumination of the graticule lines. 

X-X 

1) Reflective material. 
2) Polished. 
3) Close and constant distance to front plate of tube. 

It is essential that the light conductor and the front plate of the tube are in plane. 
4) If possible reflective material. 
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INSTRUMENT CATHODE-RAY TUBE 

14 cm diagonal, rectangular flat faced oscilloscope tube with mesh and metal backed 
screen. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg7(;Q) 10 kV 

Display area 100 x 80 mm2

Deflection coefficient, horizontal 
vertical 

Mx

My

15.5 

4.2 

V/cm 

V/cm 

SCREEN: Metal backed phosphor 

colour persistence 

D14-120GH 
D14-120GM 
D14-120GP 

green 
purplish blue 
bluish green 

medium short 
long 
medium short 

Useful screen dimensions min. 100 x 80 mm2

Useful scan at Vg7(p~/Vg2~ g4 = 6.7 

horizontal min. 100 mm 

vertical min. 80 mm 

Spot eccentricity in horizontal and 
vertical directions max. 6 mm 

I-IEATING: Indirect by A.C. or D.C. ;parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

.—
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—y 

MECHANICAL DATA 

The centre of the contact is located within a 

square of 10 mm x 10 mm around the true 

geometrical position. 

x-axis 
of fate 

bottom view 

Y3 x-axis _f+
gS of face 

k f f 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

Dimensions in mm 

x2}  i.c.

g5~gt 4 5 xt 
0 0 O6 k 

Z O O~ 93 
tQ. ,w~. e  _97~ 

Vg 

t~p ~ pOtO 92'g4 
,3 

t2  11 Yt 
i.c. Yp 95 +zwz9.~ 

bottom view 

should the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length (socket included) max. 385 mm 

Face dimensions max. 100 x 120 mm2

Net weight approx. 900 g 

Base 14 pin all glass 

Accessories 

Socket (supplied with tube) 

Final accelerator contact connector 

Mu-metal shield 

type 55566 

type 55563 

type 55581 
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CAPACITANCES 

xI to all other elements except x2 Cxl (x2 ) 6.5 pF 

x2 to all other elements except xl 
Cx2(xl) 

6.5 pF 

yl  to all other elements except Y2 Cyl (y2) 5 pF 

Y2 to all other elements except yl Cy2(yl ) 5 pF 

xl to x2 
Cxl x2 

2.2 pF 

Y1 TO Y2 Cyly2 1.7 pF 

Control grid to all other elements Cgl 5.5 pF 

Cathode to all other elements Ck 4.5 pF 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam; hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 90 +_ to 
Angle between x trace and the horizontal axis of the face max. 5° 1) 

LINE WIDTH 

Measured with the shrinking raster method under typical operating conditions, 
adjusted for optimum spot size at a beam current Ip = 10 µA. 

Line width at screen centre 
over the whole screen area 

1) See page 5 

1. w. 0.40 mm 
l.w. ay. < 0.45 mm 
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TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg7(p) 10000 V 
Interplate shield voltage Vg6 1500 V 
Geometry control voltage OVg6 ± 15 V 2 ) 
Deflection plate shield voltage Vg5 1500 V 3) 
Focusing electrode voltage Vg3 250 to 350 V 
First accelerator voltage Vg2 g4 1500 V 
Astigmatism control voltage OVg2 g4

± 50 V 4) 
Control grid voltage for visual 

extinction of focused spot Vgl -20 to -60 V 
Grid drive for 10 µA screen current approx. 12 V 

Deflection coefficient, horizontal Mx
ay. 15.5 
max. 16 
ay. 4.2 

V/cm 
V/cm 
V/cm 

vertical My
max. 4.6 V/cm 

Deviation of linearity of deflection max. 2 ~0 5) 
Geometry distortion See note 6 

Useful scan, horizontal 

vertical 

LIMITING VALUES (Absolute max. rating system) 

min. 

min. 

100 

80 

mm 

mm 

max. 11000 V 
Final accelerator voltage Vg7(.Q ) min. 9000 V 
Interplate shield voltage and 
geometry control electrode voltage Vg6 max. 2200 V 

Deflection plate shield voltage Vg5 max. 2200 V 
Focusing electrode voltage V g3 max. 2200 V 
First accelerator and astigmatism 
control electrode voltage Vg2 g4 

max. 
min. 

2200 
1350 

V 
V 

max. 200 V 
Control grid voltage -Vgl

min. 0 V 

Cathode to heater voltage 
V~ 

-V ~{ 
max. 
max. 

125 
125 

V 
V 

Voltage between astigmatism control 
electrode and any deflection plate Vg4

/x 
max. 500 V 

Vg4
/y 

max. 500 V 
Grid drive, average max. 20 V 

W~Q max. 8 mW/cm2—►Screen dissipation 
Ratio Vg7(p)/Vg2~ g4 Vg7(QyVg2,g4 max. 6.7 

For notes see page 5 
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Note s 

I) In order to align the: x-trace with the horizontal axis of the screen, thewholepic-
ture can be rotated by means of a rotation coil. This coil will have 50 amp. turns 
for the indicated max. rotation of So and should be positioned as indicated in the 
drawing. 

2) This tube is designed for optimum performance when operating at a ratio 

Vg7/Vg2, g4 = 6.7 

The geometry electrode voltage should be adjusted within the indicated range 
(values with respect to the mean x-plate potential). 
A negative control voltage will cause some pincushion distortion and less back-
ground light, a positive control voltage will give some barrel distortion and a 
slight increase of background light. 

3) The deflection plate shield voltage should be equal to the mean y-plate potential. 
The mean x- and y-plate potentials should be equal for optimum spot quality. 

4) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

5) The sensitivity at a deflection of less than 75°0 of the useful scan will not differ 
from the sensitivity at a deflection of 25°0 of the useful scan by more than the in-
dicated value. 

6) A graticule, consisting of concentric rectangles of 95 mm x 75 mm and 93 mm x 
73.6 mm is aligned with the electricalx-axis of the tube. With optimum correction 
potentials applied a raster will fall between these rectangles. 
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INSTRUMENT CATHODE-RAY TUBE 

14 cm diagonal, rectangular flat -faced oscilloscope tube with mesh and metal backed 
screen. The tube has side connections to the x- and y-plates, and is intended for use 
in transistorized oscilloscopes up to a frequency of 50 MHz. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg8~2) i0 kV 

100 x 80 mm2

Mx 15.5 V/cm 

My 4.2 V/cm 

SCREEN : Metal backed phosphor 

Colour Persistence 

D14-121GH 
D14-121GM 
D14-121GP 

green 
purplish blue 
bluish green 

medium short 
long 
medium short 

Useful screen dimensions 

Useful scan at VgB~ R~ /Vg2 
g4 

= 6.7, 

horizontal 

vertical 

Spot eccentricity in horizontal and 
vertical directions 

min. 100 x 80 mm2

min. 100 mm 

min. 80 mm 

max. 6 mm 

HEATING ;Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 
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--► MECHANICAL DATA 

d 

e 

N 
2atao 

satoo J 
WtAtt of .w. ca+t«e 

k f t 

position of 
~eme. n)tatirg toil 

17°'"" 

Dimensions in mm 

1125.25 

,~ ~.1ao 

0 
Q 

'~ The centre of the contact is located within a square of 10 mm x 10 mm 

around the true geometrical position. 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 
Overall length (socket included) max. 385 mm 
Face dimensions max. 100 x 120 mm2

Net weight 

Base 

Accessories 

Socket (supplied with tube) 
Final-accelerator contact connector 
Mu -metal shield
Notes see page 5 

approx. 900 g 

14 pin, all glass 

type 55566 
type 55563 
type 55581A 
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CAPACTI'ANCES 

xl  to all other elements except x2 Cxl~x2) 5.5 pF 

x2 to all other elements except xl Cx2(xl) 5.5 pF 

yl to all other elements except y2 CY1~Y2) 
4 pF 

y2 to all other elements except yl  CY2~Y1) 
4 pF 

xl to x2 
Cxlx2 

2.2 pF 

yl  to y2 CYlY2 
1.7 p'F 

Control grid to all other elements Cgl 5.5 pF 

Cathode to all other elements Ck 4.5 pF 

FOCUSING Electrostatic 

DEFLECTION Double electrostatic 

x-plates symmetrical 

y-plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam; hence a low impedance deflection plate drive is 

desirable. 

Angle between x and y traces 90 ± I° 

Angle between x trace and the horizontal axis of the face max. 50 1) 

LINE WIDTH 

Measured with the shrinking raster method under typical operating conditions, ad-
justed for optimum spot size at a beam current I p = 10 µA. 

Line width at screen centre 
over the whole screen area 

1) See page 5 

l.w. 
l.w. 

0.40 mm 

ay. < 0.45 mm 
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TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg8(p) 10 kV 

Geometry-control electrode voltage Vg7 1500 ± 100 V 2) 
Post deflection and interplate shield voltage Vg6 1500 V 

Background illumination control voltage OVg6 0 to -15 V 2) 
Deflection plate shield voltage Vg5 1500 V 3) 
Focusing electrode voltage Vg3 250 to 350 V 
First accelerator voltage VS2~g4 1500 V 
Astigmatism control voltage OV ±50 V 4) 
Control grid voltage for extinction 

g2'g4 

of focused spot Vgl -20 to -60 V 
Grid drive for 10 µA screen current approx. 12 V 

ay. 15.5 V/cm 
Deflection coefficient, horizontal Mx 

max. 16 V/cm 
ay. 4.2 V/cm 

vertical My 
max. 4.6 V/cm 

Deviation of linearity of deflection max. 2 ~ 5) 
Geometry distortion See note 6 
Useful scan, horizontal min. 100 mm 

vertical min. 80 mm 

LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage Vg8(p) 

Post deflection and interplate shield voltage 
and geometry control electrode voltage V V max. 2200 V 

g7~ g6 
Deflection plate shield voltage Vg5 max. 2200 V 
Focusing electrode voltage Vg3 max. 2200 V 
First accelerator and astigmatism 

max. 2200 V 
control electrode voltage Vg2 g4 

min. 1350 V 
max. 200 V 

Control grid voltage -Vgl 
min. 0 V 

Cathode to heater voltage 
V~ max. 125 V 

-Vkf max. 125 V 
Voltage between astigmatism control 

electrode and any deflection plate Vg~ x max. 500 V 
Vg~ y max. 500 V 

Grid drive, average max. 20 V 
---►Screen dissipation W~ max. 8 mW/cm2

Ratio 
Vg8(~! Vg2,g4 

Vgg(p)/Vg2 g4 max. 6.7 

For notes see page 5 

max. 11 kV 
min. 9 kV 
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NOTES 

1) In order to align the x-trace with the horizontal axis of the screen, the whole 
picture can be rotated by means of a rotation coil. This coil will have 50 amp. 
turns for the indicated max. rotation of 5° and should be positioned as indicated 
on the drawing, 

2) This tube is designed for optimum performance when operatingat a ratio 

Vgg(l) ~Vg2~S4 - 
6.7. 

The geometry control voltage VS7 should be adjusted within the indicated range 
(values with respect to the mean x-plate potential). 
A negative control voltage on g6 (with respect to the mean x-plate potential) will 
cause some pincushion distortion and less background light. 
By the use of the two voltages, Vg6 and Vg7, it is possible to find the best com-
promise between background light and raster distortion. ' 

3) The deflection plate shield voltage should be equal to the mean y-plate potential. 
The mean x- and y-plate potentials should be equal for optimum spot quality. 

4) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

5) The sensitivity at a deflection of less than 75~ of the useful scan will not differ 
from the sensitivity at a deflection of 25% of the useful scan by more than the in-
dicated value. 

6) A graticule, consisting of concentric rectangles of 95mmx75mm and 93 mm x 
73.6 mm is aligned with the electrical x axis of the tube. With optimum correction 
potentials applied a raster will fall between these rectangles. 

7) To avoid damage to the side contacts the narrower end of the Mu-metal shield 
should have an internal diameter of not less than 64 mm. 
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D14-122.. 

INSTRUMENT CATHODE-RAY TUBE 

This type is equivalent with type D 14-120 but provided with a rotation coil as indicat-
ed in note 1 of D14-120. . 

COIL 

~ {~ 
1 2 1' 2' 

Number of turns 

Resistance of coils 

+ 0.3 

max 

1 -2 
1'-2' 

1 -2 
1' - 2' 

1 2 1' 2' 

x= axis of trace ~ / _ _ 

base view 

C 
gill) 

7266593 

850 turns 
850 turns 

360 S2 (t10 jo) 
375 S2 (t10 ;~o) 

19.6--►{ 
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INSTRUMENT CA'TH®DE-RAY TUBE 

This type is equivalent with typeDl4-121 but provided with arotation coil as indicat-
ed in note 1 of D14-121 

COIL 

Number of turns 

1Zesistance of coils 

~ 0.3 

95 
max 

-Yw~ 

O O 

1" 2' 

1 2 1' 2' 

x_axis of trace 

base view 

1 -2 
1'-2' 

1 -2 
I'-2' 

i 

97(U 

7211059.2 

85U turns 

850 turns 

360. S2 (t10 °Jo) 
375 S2 (t10 °J~) 

fir-- 19.6 
I_ , r , 
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D14-160../09 

INSTRUMENT CATHODE-RAY TUBE 

14 cm diagonal, rectangularflat-faced oscilloscope tube with mesh and metal backed 
screen. The tube has side connections to the x- and y~plates, internal graticule and 
a light -conducting glassplate set in front of the face. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg8(¢) 10 kV 

Display area 100 x 80 mm 2

Deflection factor, horizontal M x 15.2 V/cm 

vertical M y 4. 1 V /:. m 

SCREEN :Metal backed phosphor 

Colour Persistence 

D14-160GH/09 
D14-1hnr,Aq/gg.> 

green 
yellowish-green 

medium short 
long 

Useful screen dimensions 

Useful scan at Vgg(p )/Vg2, g4 = 6.7, 

horizontal 

min. 

min. 

100 x 80 

100 

mm2

mm 

vertical min. 80 mm 

Spot eccentricity in horizontal direction max. 6 mm 

The scanned raster can be shifted in vertical direction and aligned with the internal 

graticule by means of correction coils fitted around the tube by the manufacturer 
( see page 5 ). 

HEATING : Indirect by A. C . or D. C . ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

~--
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MECHANICAL DATA 

d 
 ̀ sata4~

Oetan of eWe contort 

aato.a 
N 

mean 
x-plate 
potential 

7080.00. 

17°'"0,

I.0 lC. 
/y9  LtS ~p5 

is a oio s 0 0~ 20  O~ g3---'T 
y - ~n- fit -- -0~~F 1100~e O• _ 

O o pO 
9 92A<~~' 

t 
u 

t7 ~ It ~ ic. 
tc  . - g7 

bottom view i'c' 

n 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket he allowed to support the tube. 

nwm~ 

10x10 =100 

2 

sub-divisan 2mm 

Dimensions in mm 

top view `' y

line width 0.15mm 
dot diameter Q3mm 
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MECHANICAL DATA (continued) Dimensions in mm 
Dimensions and connections 

See also outline drawing 
Overall length (socket included) 
Face dimensions 

Net weight 

Base 

Accessories 

Socket (supplied with tube) 
Final-accelerator contact connector 
Mu -metal shield 

FOCUSING Electrostatic 

DEFLECTION Double electrostatic 

max. 417.5 mm 
max. 100 x 120 mint

approx. 1300 g 

14 pin, all glass 

type 55566 
type 55563 
type 55585 1) 

x -plates symmetrical 

y -plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam; hence a low impedance deflection plate drive is 
desirable. 

Angle between x and y traces 90° 

Angle between x trace and the horizontal axis of the face 0° . 
See page 5 "Correction coils". 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen under typical 
operating conditions, adjusted for optimum spot size at a beam current Ip = 10µA. 

Line width at the centre of the screen 

CAPACITANCES 

xl to all other elements except x2 

x2 to all other elements except xl 

yl to all other elements except y2 

Yz to all other elements except y l

xl  to x2 

Y1 CO Y2 

Control grid to all other elements 

Cathode to all other elements 

1 ) See page 5 

l.w, 0.3 mm 

Cxl (x2) 5.5 pF 

Cx2(xl) 5.5 pF 

CY1(Y2) 3.5 pF 

CY2(Y1) 3.5 pF 

Cxlx2 2 pF 

CYlY2 1.6 pF 

Cgl 
5.5 pF 

Ck 4 pF 
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TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg8(p) 10 kV 

Geometry-control electrode voltage Vg'7 1500 ± 100 V 2) 

Post deflection and interplate shield voltage Vg6 1500 V 

Background illumination control voltage Vg6 0 to -15 V 2 ) 

Deflection plate shield voltage Vg5 1500 V 3) 

Focusing electrode voltage Vg3 450 to 550 V 

First accelerator voltage Vg2> g4 1500 V 

Astigmatism control voltage OVg2, g4 ±50 V 4) 

Control grid voltage for extinction 
of focused spot Vgl -30 to -70 V 

Grid drive for 10 µA screen current approx. 20 V 
Deflection factor, horizontal Mx 15.2 V/cm 

max. 16 V/cm 
vertical My 4.1 V/cm 

max. 4.4 V/cm 

Deviation of linearity of deflection max. 2 ~ 5) 

Geometry distortion See note 6 

Useful scan, horizontal min. 100 mm 
vertical min. 80 mm 

LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage Vg8(Q ) 

Post deflection and interplate shield voltage 

and geometry control electrode voltage Vg7, Vg6 max. 2200 V 

Deflection plate shield voltage Vg5 2200 V 

Focusing electrode voltage Vg3 2200 V 

First accelerator and astigmatism max. 2200 V 
control electrode voltage Vg2° g4 min. 1350 V 

max. 200 V 
Control grid voltage -Vgl 

min. 0 V 

Cathode to heater voltage 
V~ max. 125 V 

-V~ max, 125 V 

max. 13 kV 
min, 9 kV 

Voltage between astigmatism control 
electrode and any deflection plate 

Vg4/x 
max. 500 V 

Vg4/y max. 500 V 

Grid drive, average max. 30 V 

—. Screen dissipation Wf max. 8 mW/cm2
Ratio Vg8(~ )/Vg2, g4 Vg8(~ )/Vg2, g4 max. 6.7 

For notes see page 5 
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Notes 

1) To avoid damage to the side contacts the narrower end of the Mu-metal shield 
should have an internal diameter of not less than 64 mm. 

2) This tube is designed for optimum performance when operating ata ratio Vg$(p)/ 

Vg2 g4 = 6.7. 

Thhe geometry control voltage Vgi should be adjusted within theindicatedrange 

(values with respect to the mean x-plate potential). 
A negative control voltage on g6 (with respect to the mean x-plate potential) will 

cause some pincushion distortion and less background light. 
liy the use of the two voltages, Vg6 and Vgi, it is possible to findthebestcom-
promise between background light and raster distortion. 
If a fixed voltage on g6 is required this voltage should be 10 V lower than the mean 

x-plate potential. 

3) The deflection plate shield voltage should be equal to the mean y-plate potential. 
The mean x- and y -plate potentials should be equal for optimum spot quality. 

4) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment i[s potential will be within the stated range. 

~) The sensitivity at a deflection of less than i5~~. of the useful scan will not differ 
from the sensitivity at a deflection of 2~~ of the useful scan by more than the in-
dicated value. 

6) A graticule, consisting of concentric rectangles of 9~ mm x i5 mm and 93 mm 
x i3.6 mm is aligned with the electrical x axis of the tube. With optimum cor-
rections applied a raster will fall between these Yectangles. 

CORRECTION COILS 

General 

The D14-160.. /09 is provided with a Coll unit consisting of: (see Fig. 1) 
1. a pair of coils L3 and Lq. which enable 

a. the angle between the x and y traces at the centre of the screen to be made 
exactly 90° (orthogonality correction); 

b. the scanned area to be shifted up and down (vertical shift) 

2. a pair of coils LL and L2 for image rotation which enable the alignment of the 

x trace with the x lines of the graticule. 

Lt L2 
Fig.l 

1 2 1' 2' 3 4 3' 4' 
7Z 59 ~'9 

f 
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Orthogonal ity and shift (coils L3 and L4) 
The current required under typical operating conditions without the mu-metal shield 
being used is max. 45 mA for complete correction of orthogonality and shift. 
It will be 30 ~ to 50 ~ lower with shield, depending on the shield diameter. 
The resistance of each coil is approx. 22552. 

Image rotation (coils Ll and L2) 
The image rotation coils are wound concentrically around the tube neck. 
Under typical operating conditions 50 A turns are requiredfor the maximum rotation 
of 5°. Both coils have 850 turns. This means that a current of max. 30 mA per coil 
is required which can be obtained by using a 24 V supplywhen the coils are connected 
in series or a 12 V supply when they are in parallel. 

Connecting the coils 
The coils have been connected to the 8 soldering tags according to Fig. 2. 

4' 3' 4 3 

Fig.2 

7259621 

2' 1' 2 1 I —~ 
WithL3andL4connectedinseries accordingtoFig.3 
a current in the direction indicated will produce a 3 4 3' 4' 
clockwise rotation of the vertical trace and an anti- Fig. 3 
-clockwise rotation of the horizontal trace. 
With the connection according to Fig. 4 the current I
as indicated will produce an upward shift. 

bottom view 

4 3 3' 4' 

Fig. 4 ~Z59620 
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INSTRUMENT CATHODE-RAY TUBE 

18 cm diagonal, rectangular flat faced oscilloscope tube with mesh and metal backed 
screen. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg7~p~ 10 kV 

Display area 120 x 100 mm2

Deflection factor, horizontal M x approx. /5'~ ~,.14r' V/cm 

vertical My approx. y 5 V/cm 

SCREEN :Metal backed phosphor 

colour persistence 

D18-120GH green medium short 

Useful screen dimensions min. 120 x 100 mm2

Useful scan at Vg7~p)/Vg2, g4 = 5 
horizontal min. 120 mm 

vertical min. 100 mm 

Spot eccentricity in horizontal direction ± 8 mm 

in vertical direction ± 6 mm 

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

Heater voltage Vf 6, 3 V 

Heater current If 300 mA 

Data based on pre-production tubes. 
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D18-120.. 

MECHANICAL DATA 

=` The centre of the contact is located within a 
square of 10 mm x 10 mm around the true 
geometrical position. 

+20 v 

mean 
■-Dlate ~--
potentiat 

T 
-20V 

mean 
y-plate ~.—
potential 

`f' 
- 50V 

93—_ -

9t --

I I I 
k f f 

xp 

96 

Y2 
94 
9Z 

9 

t~p ~ p~to 
f t3 t2 t~Yl 

i.c. y2 96 ,mn..: 
bottom view 

Dimensions in mm 

tss 

u6""
top view 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances .should 
the socket be allowed to support the tube. 

Dimensions and connections 

See also outline drawing 

Overall length (socket included) max. 454 I11m 

Face dimensions max. 146 x 121 mm2

Net weight 

Base 

Accessories 

Socket (supplied with tube) 

Final accelerator contact connector 

Mu -metal shield 

approx. 1300 g 

14 pin all glass 

type 55566 

type 55563 

type 55584 

4 
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CAPACITANCES 

xl to all other elements except x2 Cxl(x2) 

x2 to all other elements except xl Cx2(xl) 
yl to all other elements except Y2 CYl(Y2) 
y2 to all other elements except yl CY2(Y1) 
xl to x2 

Cxlx2 

Yl C0 Y2 CYlY2 
Control grid to all other elements Cgl

Cathode to all other elements Ck 

FOCUSING electrostatic 

6, 5 pF 

6, 5 pF 

5 pF ` 

5 pF ` 

2, 2 pF ' 

1, 7 pF " 

5, 5 pF 

4, 5 pF , 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates will in-
tercept part of the electron beam; hence a low impedance deflection plate drive is desir-
able. 

Angle between x and y traces 90 ± to 

Angle between x trace and the horizontal axis of the face max. 50 1) 

LINE WIDTH 

Measured with the shrinking raster method ia-the-eeafre~ti~se~een under typical op-

erating conditions, adjusted for optimum spot size at a beam current Ip = 10 NA. 

Line width 

~~~~ ti

G~ ~-~-u^ 
~~ ~~ 

l 

~-~^ ~ 
f ~ , 

1. w. 

- I`1 

0,50 

~~o =m ii 

1) See page 5 
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TYPICAL OPERATING CONDITIONS 

Final accelerator voltage 
Interplate shield voltage 
Geometry control voltage 
Deflection plate shield voltage 

Focusing electrode voltage 
First accelerator voltage 
Astigmatism control voltage 
Control grid voltage for visual 

Vg7(I) 

Vgb 
OVgb 
Vg5
Vg3
Vg2, g4 

OVg2 
g4 

10000 
2000 

±20 
2000 

350 to 500 
2000 

±50 

V 
V 
V 2) 
V 3) 

V 
V 
V 4) 

extinction of focused spot Vgl -25 to -80 V 
Grid drive for 10 NA screen current approx. 12 V 
Deflection factor, horizontal Mx approx. ;< -~;~ 16 V/cm `~~ 

vertical My ,approx. k y, 5. V/cm < >" 
Deviation of linearity of deflection max. 2 % 5) 

Useful scan, horizontal min. 120 mm 
vertical min. 100 mm 

LIMITING VALUES (Absolute max. rating system) 

max, 11000 V 
Final accelerator voltage Vg7(Q) min. 9000 V 
Interplate shield voltage and 

geometry control electrode voltage Vgb max. 2200 V 
Deflection plate shield voltage Vg5 max. 2200 V 
Focusing electrode voltage Vg3 max. 2200 V 
First accelerator and astigmatism 

max. 27.00 V 
control electrode voltage V$2, g4 min. 1350 V 

max. 200 V 
Control grid voltage —Vgl min. 0 V 

Cathode to heater voltage Vkf 
—Vkf 

max. 
min. 

125 
125 

V 
V 

Voltage between astigmatism control 
electrode and any deflection plate Vg4/x max. 500 V 

Vg4/y max. 500 V 
Grid drive, average max. 20 V 
Screen dissipation Wp max. 8 mW/cm2
Ratio Vg7(4 )/Vg2, g4 Vg7(p

)/Vg2 g4 max, 6, 7 

Notes see page 5. 
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NOTES 

1) In ordex to align the xtrace with the horizontal axis of the screen, the whole picture 
can be rotated by means of a rotation coil. This coil will have 50 amp. turns for the 
indicated max, rotation of 5o and should be positioned as indicated in the drawing. 

2) This tube is designed for optimum performance when operating at a ratio 

V~7N g2~ g4 - 5. 
T e geometry electrode voltage should be adjusted within the indicated range (values 
with respect to the mean x -plate potential). 
A negative control voltage will cause some pincushion distortion andless background 
light, a positive control voltage will give some barrel distortion and a slight in-
crease of background light. 

3) The deflection plate shield voltage should be equal to the mean y-plate potential. 
The mean x-and y-plate potentials should be equal for optimum spot quality. 

4) The astigmatism control electrode voltage should he adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

5) The sensitivity at a deflection of iess than 75~ bf the useful scan will not differ from 
the sensitivity at a deflection of 25~ of the useful scan by more than the indicated 
value. __ 

~l~ ?~„~', )` ~ 1 ~ ~ t - ~ 3 w, ,,,._ 

i 

~~~~ 11~ x 5 ~- % X12, ~ ~( ~3~ Z L~ ~y 
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D.3- 91 

INSTRUMENT CATHODE-RAY TUBE 

Low accelerator voltage cathode-ray tube for monitoring purpose 

QUICK REFERENCE DATA 

Accelerator voltage 

Display area 

Deflection coefficient, horizontal 
vertical 

Vg4,g2,y2(.¢) = 500 V 

Both directions full scan 

MX = 56.5 V/cm 

= 49 V/cm 

SCREEN 

Colour Persistence 

DH3 —91 green medium short 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

min. 28 mm 

full scan 

full scan 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Vf = 6.3 V 

If = 300 mA 

I February 1 69 1 



D.3-91 

MECHANICAL DATA 

xJ 

yl 

0 x 
►~ 

22°30~~'5°

x2 o1 
  x1 

92.94.y2 04 5 60 

9J yJ o3 ~ 70 ~k,g3 
1/.7 

02 ~ 
kg f f g2,g4,y2 0 /f 

~ma.a~. f 

Dimensions in mm 

nozexs 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube 

Base English Loctal 8 pins 

Dimensions and connections 

See also outline drawing 

Overall length max. 105 mm 

Face diameter max. 30 mm 

Net weight: approx. 39 g 

~ Accessories 

Mu-metal shield type 55525 

2 February 1972 



D.3-91 

CAPACITANCES 

xl to all other elements except x2 Cxl(x2) 4.5 pF 

x2 to all other elements except xl Cx2(xl) 4.5 pF 

yl to all other elements except Y2 CYl(Y2) 3.5 pF 

xl  to x2 
Cxlx2 = 1.0 pF 

Control grid to all other elements Cgl = 5.6 pF 

FOCUSING electrostatic self focusing 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates asymmetrical 

LINE WIDTH 

Measured on a circle of 25 mm diameter 

Accelerator voltage Vg4~g2~y2(2) = 500 V 

Beam current I(p) = 0.5 µA 

Line width l.w. = 0.6 mm 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage Vg4 
g2°y2( p) = 500 V 

Control grid voltage for visual extinction 
of focused spot —Vgl = 8 to 27 V 

Deflection coefficient 

horizontal Mx = 41 to 72 V/cm 

vertical My = 35 to 63 V/cm 

Useful scan 

horizontal full scan 

vertical full scan 

I February 1969 3 



D.3-91 

LIMITING VALUES (Absolute max. rating system) 

Accelerator voltage Vg4' g2' y2(.Q) 
= 
= 

max. 1000 
min. 350 

V 
V 

Control grid voltage 

negative —Vgl = max. 200 V 

positive Vgl = max. 0 V 

positive peak Vglp = max. 2 V 

Cathode to heater voltage 

cathode positive V+k/f— = max. 200 V 

cathode negative V_k/f+ = max. 125 V 

Screen dissipation Wp = max. 3 mW/cm2

CIRCUIT DESIGN VALUES 

Control grid voltage for 
visual extinction of 

focused spot —Vgl 16 to 54 V per kV of V
g4, g2' y2 

Deflection coefficient 

horizontal Mx = 90 to 120 V/cm per kV of V
g4' g2> y2 

vertical My = 38.5 to 52.5 V/cm per kV of 
Vg4 g2 Y2 > > 

Control grid circuit 
resistance Rgl = max. 1 MS2 

Deflection plate circuit 
resistance Rx Ry = max. 5 MS2 

REMARK 

A contrast improving transparent conductive coatingconnected to the accelerator 
electrode is present between glass and fluorescent layer. This enables the 
application of a high potential with respect to earth to the accelerator electrode, 

without the risk of picture distortion by touching the face (electrostatic body-

effect). 

4 February 1969 



MAINTENANCE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

Cathode-ray tube for monitoring purposes. 

D. 7-5 

QUICK REFERENCE DATA 

Accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg3(.Q) = 800 V 

Both directions full scan 

MX

My

= 62.5 V/cm 

= 40 V/cm 

SCREEN 

colour persistence 

DG7-5 
DP7-5 

yellowish green 
yellowish green 

medium short 
long 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

min: 65 mm 

full scan 

full scan 

Vf = 6.3 V 

If = 300 mA 

February 1971 1 



D.7-5 

MECHANICAL DATA 

1 

yl 

g3 

91

x2 

y2 

92

fk t 

Mounting position: any 

The tube should not be supported by the base alone and 

should the socket be allowed to support the tube. 

xl 

g3~~x2 

y2~ 
03 7o q2 

yl
\

oa V eo gl
\0 0 

fk f 
vzoaeso. 

Dimensions in mm 

under no 

noawe. 

circumstances 

Base English Loctal 9 pins 

Dimensions and connections 

See also outline drawing 

Overall length max. 160 mm 

Face diameter max. 71 mm 

Net weight: approx. 140 g 

_ i  Accessories 

Mu-metal shield type 55530 

2 MAINTENANCE TYPE February 1972 



D.7- 5 

CAPACITANCES 

xl to all other elements except x2
Cxl (x2)

= 2.8 pF 

x2 to all other elements except xl
Cx2 ~xl) 

= 2.8 pF 

yl to all other elements except y2
CY1 ~Y2) 

= 3.0 pF 

Y2 to all other elements except yl
CY2 ~Yl) 

= 3.3 pF 

xl  to x2
Cxlx2 

= 0.8 pF 

Yl tO Y2 CYlY2 = 0.6 pF 

Control grid to all other elements Cgl = 7.0 pF 

Cathode to all other elements Ck = 3.2 pF 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 90°±1.5°

LINE WIDTH 

Measured on a circle of 50 mm diameter 

Accelerator voltage 

Beam current 

Line width 

800 V 

0..5 µA 

0.4 mm 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage Vg3 ~~) = 800 V 

Focusing electrode voltage Vg2 = 200 to 300 V 

Control grid voltage for visual 
extinction of focused spot -Vgl = max. 50 V 

Deflection coefficient, horizontal Mx = 53 to 72 V/cm 

vertical My = 33 to 45 V/cm 

Geometry distortion See Note 1 page 4 

Useful scan, horizontal full scan 

vertical full scan 

February 1969 3 
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LIMITING VALUES (Absolute max. rating system) 

Accelerator voltage Vg3 
(p) 

Focusing electrode voltage Vg2

Control grid voltage 
negative 

positive 

positive peak 

Cathode to heater voltage 
cathode positive 

cathode negative 

Voltage between accelerator electrode 
and any deflection plate 

Screen dissipation 

CIRCUIT DESIGN VALUES 

Focusing voltage Vg2

Control grid voltage for visual 
extinction of focused spot -Vgl

_ 
Vgl 

Vgl 

Vglp

= max . 1000 V 
= min. 800 V 

= max . 400 V 

= max . 

= max . 

= max. 

200 V 

0 V 

2 V 

V+k/f- = max. 200 V 

V -k/f+ = max . 125 V 

Vg3/x 

Vg3/Y 

W~ 

= max. 

= max. 

= max. 

500 V 

500 V 

3 mW/cm2

= 250 to 375 V per kV of Vg3

= 0 to 62.5 V per kV of Vg3

Deflection coefficient 
horizontal Mx = 66 to 

vertical My = 41 to 

Control grid circuit resistance Rgl = max. 

Deflection plate circuit 
resistance Rx, Ry = max. 

90 V/cm per kV of Vg3

56 V/cm per kV of Vg3

0.5 MS2 

5 MS2 

1) A graticule, consisting of concentric rectangles of 43.2 mm x 43.2 mm and 
40 mm x 40 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum correction poten-
tials applied. 

4 MAINTENANCE TYPE February 1969 



MAINTENANCE TYPE D.7-6 

INSTRUMENT CATHODE-RAY TUBE 

Cathode-ray tube for monitoring purposes. 

QUICK REFERENCE DATA 

Accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg3 ~ p) = 800 V 

Both directions full scan 

MX

My

= 62.E V/cm 

= 40 V/cm 

SCREEN 

colour persistence 

DG7-6 
DP7-6 

yellowish green 
yellowish green 

medium short 
long 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

min. 6~ mm 

full scan 

full scan 

Vf = 6.3 V 

If = 300 mA 

February 1971 1 



D.7-6 

Face diameter 

Net weight: 

—~ Accessories 

MECHANICAL DATA 

xl 

Y~ 

93

9~ 

x2 

Y2

g2 

fk t 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

x) 

Dimensions in mm 

g3 0 \x2 
5 \ 

ya o 
$ 

~ ~ ga 
y~ oa l~f eo 9~ 

o 
fk   f ,Zo~~ 

Base English Loctal 9 pins 

rzoaws. 

Dimensions and connections 

See also outline drawing 

Overall length max. 160 mm 

max. 71 mm 

approx. 140 g 

Mu-metal shield type 55530 

2 MAINTENANCE TYPE February 1972 



D.7-6 

CAPACITANCES 

xl to all other elements except x2 

x2 to all other elements except xl

yl to all other elements except y2

y2 to all other elements except yl

xlto x2 

YltO Y2 

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

Cxl(x2) = 2.8 pF 

Cx2(xl ) = 2.8 pF 

Cyl(y2) = 3.0 pF 

Cy2(yl) = 3.3 pF 

Cx1x2 
= 0.8 pF 

Cyly2 = 0.6 pF 

Cgl = 7.0 pF 

Ck = 3.2 pF 

x plates asymmetrical 
xl has to be connected to the accelerator electrode. 

Earthing of the accelerator electrode is recommended. 

y plates symmetrical 

Angle between x and y traces 

LINE WIDTH 

Measured on a circle of 50 mm diameter 

Accelerator voltage 

Beam current 

Line width 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage 

Focusing electrode voltage 

Control grid voltage for visual 
extinction of focused spot 

Deflection coefficient, horizontal 

vertical 

90°+ 1.50

Vg3(~) = 800 

I(p) = 0.5 

l.w. = 0.4 

Vg3(~) = 800 

Vg2 = 200 to 300 

-Vgl = max. 50 

Mx = 53 to 72 

M Y 
= 33 to 45 

V 

µA 

mm 

V 

V 

V 

V/cm 

V/cm 

Geometry distortion See note 1 page 4 

Useful scan, horizontal full scan 

vertical full scan 
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LIMITING VALUES (Absolute max, rating system) 

Accelerator voltage Vg = max. 1000 V 
3 (~) = min. 800 V 

Focusing electrode voltage Vg2 = max. 400 V 

Control grid voltage 
negative -Vgl = max. 200 V 

positive Vgl = max. 0 V 

positive peak Vglp = max. 2 V 

Cathode [o heater voltage 
cathode positive V+k/f- = max. 200 V 

cathode negative V-k/f+ = max. 125 V 

Voltage between accelerator electrode 
and any deflection plate Vg3/x = max. 500 V 

Vg3/y = max. 500 V 

Screen dissipation W~ = max. 3 mW/cm2

CIRCUIT DESIGN VALUES 

Focusing voltage Vg2 = 250 to 375 V per kV of Vg3

Control grid voltage for visual 
extinction of focused spot -Vgl = 0 to 62.5 V per kV of Vg3

Deflection coefficient 
horizontal Mx = 66 to 90 V/cm per kV of Vg3

vertical My = 41 to 56 V/cm per kV of Vg3

Control grid circuit resistance Rgl = max. 0.5 MS2 

Deflection plate circuit 
resistance Rx, Ry = max. 5 M52 

1) A graticule, consisting of concentric rectangles of 43.2 mm x 43.2 mm and 

40 mm x 40 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum correction poten-
tials applied. 

4 MAINTENANCE TYPE February 1969 



D.7-11 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with 7 cm diameter flat face plate and post deflection accel-
eration by means of a helical electrode. The low heater consumption together 
with the high sensitivity render this tube suitable for transistorized equipment. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg6(p~ = 1200 V 

Display area = 4.5x6 cm 

Deflection coefficient, horizontal Mx = 10.7 V/cm 

vertical My = 3.65 V/cm 

SCREEN 

Colour Persistence 

DH7-11 
DN7-11 
DP7-11 

green 
bluish green 
yellowish green 

medium short 
medium short 
long 

Useful screen diameter 

Useful scan at Vg6(~~/Vg4 = 4 

horizontal 

vertical 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

min. 68 mm 

min. 60 mm 

min. 45 mm 

Vf = 6.3 V 

If = 95 mA 

i February 1 71 1 



D.7-11 

MECHANICAL DATA (Dimensions in mm) 

x-trace 

1 x2 
g5 

yf y2 
94 _ - 

93 
g2 1 9 

k 

nmoosa 

g6 

f f 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

should the socket be allowed to support the tube 

Base 14 pins all glass 

Dimensions and connections 

Overall length 

Face diameter 

Net weight 

Accessories 

Socket (supplied with tube) 

Final accelerator contact connector 

Mu-metal shield 

5 
y1 

y2 
g4 

x2 
x1 

max. 296 mm 

max. 77.8 mm 

approx. 370 g 

type 40467 

type 55563 

type 55532 

2 February 1964 



D.7-11 

CAPACITANCES 

xl to all other elements except x2

x2 to all other elements except xl

yl to all other elements except Y2 

Y2 to all other elements except yl 

xi  to x2 

Y1 to Y2 

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

DEFLECTION 

x plates 

y plates 

double electrostatic 

symmetrical 

symmetrical 

Cxl~x2) = 4.0 pF 

Cx2~xl ) = 4.0 pF 

CY 1 ~Y2 ) = 3.5 pF 

CY2~Y1) = 3.5 pF 

Cxl x2 
= 1.9 pF 

CYlY2 
= 1.7 pF 

Cgl = 5.7 pF 

Ck = 3.0 pF 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence aloes impedance deflection plate 
drive is desirable. 

Angle between x and y traces 

LINE WIDTH 

90°+1°

Measured with the shrinking raster method in the centre of the screen. 

Final accelerator voltage 
Vg6~ F ) 

1200 V 

Astigmatism control electrode voltage 
Vg4 

300 V 2) 

First accelerator voltage 
Vg2 

= 1200 V 

Beam current I~p) = 10 µA 

Line width l.w. = 0.65 mm 

HELIX 

Post deflection accelerator helix resistance min. 40 MS2 

2) See page 6 
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D.7-11 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg6~p) = 1200 V 

Geometry control electrode voltage Vg5 = 300 ± 30 V 1) 

40 2 Astigmatism control electrode voltage 
Vg4 

= 300 t, 15 V ) 

Focusing electrode voltage Vg3 = 20 to 150 V 

First accelerator voltage Vg2 = 1200 V 

Control grid voltage for visual 
extinction of focused spot -Vgl = 30 to 80 V 

Deflection coefficient 

horizontal Mx = 9.4 to 12 V/cm 

vertical My = 3.2 to 4.1 V/cm 

Deviation of linearity of deflection = max. 2 ~ 3) 

Geometry distortion See note 4) 

Useful scan 

horizontal = min. 60 mm 

vertical = min. 40 mm 

CIRCUIT DESIGN VALUES 

Focusing voltage Vg3 = 35 to 165 V per kV of Vg4

Control grid voltage for visual 
extinction of focused spot -Vgl = 30 to 60 V per kV of Vg2

Deflection coefficient at 
Vg6~ p ~ Vg4 - 4 

horizontal Mx = 31.3 to 40.0 V/cm per kV of Vg4

vertical My = 10.7 to 13.7 V/cm per kV of Vg4

Control grid circuit resistance Rgl =max. 1.5 MSZ 

Deflection plate circuit 
resistance Rx, Ry =max. 50 kSl 

Focusing electrode current Ig3 = —15 to +10 µA 5) 

1)2)3)4)5) See page 6 
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LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage 

Geometry control electrode voltage 

Astigmatism control electrode 
voltage 

Focusing electrode voltage 

First accelerator voltage 

Control grid voltage 

negative 

positive 

positive peak 

Cathode to heater voltage 

cathode positive 

cathode negative 

Voltage between astigmatism control 
electrode and any deflection plate 

Screen dissipation 

Ratio Vg6(.Q~ Vg4 

= max . 5000 V 
Vg6~:Q) = min. 1200 V 

Vg5 = max. 2200 V 

= max . 2100 V 
Vg4 = min. 300 V 

Vg3 = max. 1000 V 

= max. 1600 V 
Vg2

= min. 800 V 

-Vgl = max. 200 V 

Vgl = max. 0 V 

Vglp = max. 2 V 

V+k/f- = max. 100 V 

V-k/f+ = max. 15 V 

Vg4/x = max. 500 V 

Vg4/y = max. 500 V 

Wp = max. 3 mW/cm2

Vg6( p )/Vg4 = max. 4 
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D.7-11 

1)This tube is designed for optimum performance when operating at the ratio 
Vg6(:Q)/Vg4 = 4. Operation at other ratio may result in changes in deflection uni-
formity and geometry distortion. The geometry control electrode voltage should 
be adjusted for optimum performance. For any necessary adjustment its poten-
tial will be within the stated range. 

2 ) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

3) The sensitivity at a deflection of less than 75°/-0 of the useful scan will not differ 
from the sensitivity at a deflection of 25% of the useful scan by more than the in-

dicated value. 
4) A graticule, consisting of concentric rectangles of 40.8 mm x 40.8 mm and 

39.2 mm x 39.2 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum correction potentials 
applied. 

5) Values to be taken into account for the calculation of the focus potentiometer. 
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D.7-31 

INSTRUMENT CATHODE-RAY TUBE 

Low accelerator voltage cathode-ray tube for monitoring purposes. 

QUICK REFERENCE DATA 

Finalaccelerator voltage Vg4 S2(p)= 500 V 

Display area 

Deflection coefficient, horizontal 

vertical 

Both directions full scan 

Mx = 

M1' 

37 V/cm 

21 V/cm 

SCREEN 

Colour Persistence 

DG7 -31 yellowish green medium 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

min. 65 mm 

full scan 

full scan 

Vf = 6.3 V 

If = 300 mA 

February 1969 1 
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MECHANICAL DATA 

x1 

Y~ 

ga,g4 

x2 

Ya 

9a.g4
ya 

g3 y1 

9~ is 
~zoaisu 

kf f 
Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions in mm 

Base Duodecal 12 pins 

Dimensions and connections 

See also outline drawing 

Overalllengih max. 172 mm 

Face diameter max. 71 mm 

Net weight: 

---► Accessories 

Mu-metal shield 

approx. 120 g 

type 55530 
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D.7-31 

CAPACITANCES 

xl to all other elements except x2

x2 to all other elements except xl

yl to all other elements except y2

y2 to all other elements except yl 

xl  to x2 

yl to Y2 

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates asymmetrical 

y plates symmetrical 

Cxl(x2)
3.7 pF 

Cx2(xl ) 
= 3.0 pF 

Cyl(Y2) = 2.5 pF 

Cy2(Y1) = 2.5 pF 

Cxlx2 
= 1.7 pF 

Cyly2 
= 1.0 pF 

Cgl 
= 7.6 pF 

Ck = 3.2 pF 

Angle between x and y traces 

LINE WIDTH 

Measured on a circle of 50 mm diameter 

90° ±1.5°

Accelerator voltage Vg4 ~ g2(~) = 500 

Beam current 1'(p) = 0.5 

Line width l.w. = 0.4 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage Vg4 g2(P) = 500 

Focusing electrode voltage Vg3 = 0 to 120 

Control grid voltage for visual 
extinction of focused spot -Vgl = 50 to 100 

Deflection coefficient, horizontal Mx = 33.3 to 41.5 

V 

µA 

mm 

V 

V 

V 

V/cm 

vertical My - 18.8 to 23.2 V/cm 

Geometry distortion See nc7te 1 page 4 

Useful scan, horizontal full scan 

vertical full scan 

~.. 

~,. 
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D.7-31 

LIMI'T'ING VALUES (Absolute max. rating system) 

~~ 

Accelerator voltage 

Focusing electrode voltage 

Control grid voltage 
negative 

positive 

positive peak 

Cathode to heater voltage 
cathode positive 

cathode negative 

Voltage between accelerator electrode 
and any deflection plate 

Screen dissipation 

CIRCUIT DESIGN VALUES 

Focusing voltage 

Control gr id voltage for visual 
extinction of focused spot -Vgl

= max. 800 V 
Vg4~$2 (Q) = min. 400 V 

Vg3 

-Vgl

Vgl 
Vglp

= max . 200 V 

= max . 200 V 

= max . 0 V 

= max. 2 V 

V+k/f- = max. 200 V 

V-k/f+ = max. 125 V 

Vg~ x

Vg4/Y 

W Q

= max. 500 V 

= max . 500 V 

= max. 3 mW/cm2

Vg3 = 0 to 240 V per kV of Vg

= 100 to 200 V per kV of Vg2

Deflection coefficient at Vg (Q)/Vg
horizontal Mx = 67 to 83 

vertical `My = 37.6 to 46.4 

Control grid circuit resistance Rgl = max. 0.5 

Deflection plate circuit 
resistance 

Focusing electrode current 

V/cm per kV of Vg

V/cm per kV of Vg

MS2 

Rx, Ry = max. 5 MSZ 

Ig = -15 to +10 µA 2) 

1) A graticule, consisting of concentric rectangles of 43.2 mm x 43.2 mm and 
40 mm x 40 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum correction poten-
tials applied. 

2) Values to be taken into account for the calculation of the focus potentiometer. 

Remark: A contrast improving transparent conductive coatingconnected to g4, g2 
is present between glass and fluorescent layer. This enables the appli-
cation of a high potential to g4, g2 with respect to earth, without the 
risk of picture distortion by touchingthe face (electrostatic body -effect) 
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D.7-32 

INSTRUMENT CATHODE-RAY TUBE 

Low accelerator voltage cathode-ray tube for monitoring purposes. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg4g2(:Q)= 500 V 

Both directions full scan 

MX

My

= 37 V/cm 

= 21 V/cm 

SCREEN 

Colour Persistence 

DG7 -32 yellowish green medium short 

Useful screen diameter 

Useful scan 

horizontal 

vertical 

HEATING 

Indirect by A. C . or D. C . ; parallel supply 

Heater voltage 

Heater current 

min. 65 mm 

full scan 

full scan 

Vf = 6.3 V 

If = 300 mA 
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D.7-32 

MECHANICAL DATA ' 

x1 ~~■~~ x2 

Y~ ~~Lii Y2
92,94 
Y2

g2,94 ~~ g3 yl 
g 1 ic. 
zazno g3 

kf f 
Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Dimensions in mm 

Base Duodecal 12 pins 

Dimensions and connections 

See also outline drawing 

Overall length 

Face diameter max. 71 mm 

Net weight: 

y Accessories 

Mu-metal shield 

max. 172 mm 

approx. 120 g 

type 55530 
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D.7-32 

CAPACITANCES 

xl to all other elements except x2 

x2 to all other elements except xl

yl to all other elements except Y2 

y2 to all other elements except yl 

xl  to x2 

Y1 t0 Y2 

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Cxl ~x2) = 3.7 pF 

Cx2 ~xl) = 3.0 pF 

CY1 ~Y2) = 2.5 pF 

CY2 ~Y1) = 2.5 pF 

Cxlx2 
= 1.7 pF 

CYlY2 = 1.0 pF 

Cgl 
= 7.6 pF 

Ck = 3.2 pF 

Angle between x and y traces 90°± 

LINE WIDTH 

Measured on a circle of 50 mm diameter 

1.5°

Accelerator voltage Vg4,g2 (p) = 500 V 

Beam current I ~~) = 0.5 µA 

Line width l.w. = 0.4 mm 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage 
Vg4,g2~~) 

= 500 V 

Focusing electrode voltage Vg3 = 0 to 120 V 

Control grid voltage for visual 
extinction of focused spot -Vgl = 50 to 100 V 

Deflection coefficient, horizontal MX = 33.3 to 41 .5 V/cm 

vertical My = 18.8 to 23.2 V/cm 

Geometry distortion See note 1 page 4 

Useful scan, horizontal full scan 

vertical full scan 
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D.7- 32 

LIMITING VALUES (Absolute max. rating system) 

Accelerator voltage 
= max . 800 V 

Vg4~g2(~) = min. 400 V 

Focusing electrode voltage Vg3 = max. 200 V 

Control grid voltage 
negative -Vgl = max. f00 V 

positive Vgl = max. 0 V 

positive peak Vglp = max. 2 V 

Cathode to heater voltage 
cathode positive V+k/f- = max. 200 V 

cathode negative V-k/f+ = max. 125 V 

Voltage between accelerator electrode 

and any deflection plate Vg4/x = max. 500 V 

Vg4/y = max. 500 V 

Screen dissipation W ~ = max. 3 mW/cm2

CIRCUIT DESIGN VALUES 

Focusing voltage Vg3 = 0 to 240 V per kV of Vg

Control grid voltage for visual 
extinction of focused spot -Vgl = 100 to 200 V per kV of Vg2

Deflection coefficient at Vg4g2(F)/Vg 

horizontal Mx = 67 to 83 V/cm per kV of Vg

vertical My = 37.6 to 46.4 V/cm per kV of Vg

Control grid circuit resistance Rgi = max. 0.5 MS2 

Deflection plate circuit 
resistance Rx, Ry = max. 5 MS2 

Focusing electrode current Ig = -15 to +10 µA 2) 

1) A graticule, consisting of concentric rectangles of 43.2 mm x 43.2 mm and 

40 mm x 40 mm is aligned with the electrical x axis of the tube. The edges 

of a raster will fall between these rectangles with optimum correction poten-

tials applied. 

2) Values to be taken into account for the calculation of the focus potentiometer. 

Remark: A contrast improving transparent conductive coating connected to g4, g2 
is present between glass and fluorescent layer. This enables the appli-

cation of a high potential to g4, g2 with respect to earth, without the 

risk of picture distortion by touchingthe face (electrostatic body -effect) 
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OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

D.7-36 

Oscilloscope tube with 7 cm diameter flat face-plate. The tube is intended for 
small service oscilloscopes. 

SCREEN 

Colour Persistence 

DG7-36 
DN7-36 

yellowish green 
bluish green 

medium 
medium short 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

Vf = 6.3 V 

If = 300 mA 

Dimensions in mm 

I February 1972 
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D.7-36 

MECHANICAL DATA (continued) 

Base Duodecal 12 pins 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hencea low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 

TYPICAL OPERATING CONDTI'IONS 

90°  ± 1° 

Accelerator voltage 
Vg4,g2(~) 

= 1500 V 

Focusing electrode voltage Vg3 = 247 to 397 V 

Control grid voltage for visual 
extinction of focused spot -Vgl = 40 to 80 V 

Deflection coefficient 

horizontal Mx = 24.5 to 30 V/cm 

vertical My = 17.0 to 20.5 V/cm 

Deviation of linearity of deflection = max. 2 

Useful scan 

horizontal = min. 68 mm 

vertical = min. 57 mm 
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MAINTENANCE TYPE D.7-78 

INSTRUMENT CATHODE-RAY TUBE 

Oscilloscope tube with 7 cm diameter flat faceplate and post deflection acceler-
ation by means of a helical electrode. The tube is intended for sma1T service 
oscilloscopes. 

QUICK REFERENCE DATA 

Final accelerator voltage 
Vg6~p) 

= 1200 V 

Display area = 4.5x6 cm 

Deflection coefficient, horizontal Mx = 10.7 V/cm 

vertical My = 3.65 V/cm 

SCREEN 

Colour Persistence 

DH7-78 
DN7-78 
DP7-78 

green 
bluish green 
yellowish green 

medium short 
medium short 
long 

Useful screen diameter min. 68 mm 

Useful scan at Vg6~
p

~/Vg4 = 4 

horizontal min. 60 mm 

vertical min. 45 mm 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf

If

= b.3 V 

= 300 mA 
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D.7-78 

MECHANICAL DATA 

96

x1 ~~~% x? 
5 y1 . ., - ya 

94 g3 
9a 

91

k f f 720""'' 

f 
i.c: 

x-trace 

91 93 5 0 
~ 012~34g60 y1

70 ~y2
014 Bo 4 
d oi2oi 

o90 x2 
92 i.c. xf 

Dimensions in mm 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

should the socket be allowed to support the tube. 

Base 14 pins all glass 

Dimensions and connections 

Over all length 

Face diameter 

Net weight 

Accessories 

Socket (supplied with the tube) 

Final accelerator contact connector 

Mu-metal shield 

max. 296 mm 

max. 77.8 mm 

approx. 370 g 

~~ 
bfl 

type 40467 

type 55563 

type 55532 
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D.7-78 

CAPACITANCES 

xl to all other elements except x2

x2 to ali other elements except xl

yl to all other elements except y2

y2 to all other elements except yl

xl to x2

yl to Y2 

Control grid to all other elements 

Cathode to all other elements 

FOCUSING electrostatic 

Cxl(x2) 3.5 pF 

Cx2(xl) 3.5 pF 

CY1(Y2) 
3.0 pF 

CY2(Y1) 
3.0 pF 

Cxlx2 
1.7 pF 

CYlY2 
= 1.6 pF 

Cgl = 3.5 pF 

Ck = 2.6 pF 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90 ± to 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen. 

Final accelerator voltage Vg6(:Q ) 1200 V 

Astigmatism control electrode voltage Vg4 = 300 V 2) 

First accelerator voltage Vg2 = 1200 V 

Beam current I(p) = 10 µA 

Line width l.w. = 0.65 mm 

HELIX 

Post deflection accelerator helix resistance min. 40 MS2 

2) See page 5 
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D.7-78 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg6(~) 1200 4000 V 

Geometry control electrode 
voltage Vg5 = 300 ± 30 1000 ± 100 V 1) 

Astigmatism control 
electrode voltage Vg4 = 300 ± 40 1000 + 50 V 2) 

Focusing electrode voltage Vg3 = 20 to 150 35 to 165 V 

First accelerator voltage Vg2 = 1200 1000 V 

Control grid voltage for 
visual extinction of 

focused spot -Vgl = 36 to 72 30 to 60 V 

Modulation voltage for 

I(p) = 10 µA Vgl = max. 25 max. 25 V 

Deflection coefficient 

horizontal Mx = 9.4 to 12 31.3 to 40.0 V/cm 

vertical My = 3.2 to 4.1 10.7 to 13.7 V/cm 

Deviation of linearity of 
deflection = max. 2 max. 2 ~ 3) 

Geometry distortion See note 4 

Useful scan 

horizontal = min. 60 60 mm 

vertical = min. 45 45 mm 

CIRCUIT DESIGN VALUES 

Focusing voltage Vg = 35 to 165 V per kV of Vg4

Control grid voltage for visual 
extinction of focused spot -Vgl = 30 to 60 V per kV of Vg2

Deflection coefficient at Vg6(,I ) /Vg4 = 4 

horizontal 

vertical 

M x

Y 

= 31.3 to 40.0 V/cm per kV of Vg4

= 10.7 to 13.7 V/cm per kV of Vg4

Control grid circuit resistance Rgl = max. 1 .5 MSZ 

Deflection plate circuit 
resistance Rx Ry = max. 50 kSt 

Focusing electrode current Ig3 = -15 to +10 µA 5) 
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D.7-78 

LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage Vg6(P) 

Geometry control electrode voltage Vg5

Astigmatism control electrode voltage Vg4

Focusing electrode voltage 

First accelerator voltage 

Vg3 

Vg2 

= max. 
= min. 

= max. 

= max. 
= min. 

max. 

= max. 
= min. 

5000 V 
1200 V 

2200 V 

2100 V 
300 V 

L000 V 

1600 V 
800 V 

Control grid voltage 

negative -Vgl = max. 200 V 

positive Vgl = max. 0 V 

positive peak Vgl = max. 2 V 
P 

Cathode to heater voltage 

cathode positive V+k/f- = max. 200 V 

cathode negative V
_k/f+ 

= max. 125 V 

Voltage between astigmatism control Vg4/x = max. 500 V 
electrode and any deflection plate Vg4/y = max. 500 V 

Screen dissipation Wp = max. 3 mW/cm2

Ratio Vg6(p)/Vg4 Vg6(f )/Vg 4 max. 4 

1) This tube is designed for optimum performance when operating at the ratio 
Vg (~ )/Vg4 = 4. Operating at other ratio may result in changes in deflection 
um~ormity and geometry distortion. The geometry control electrode voltage 
should be adjusted for optimum performance. For any necessary adjustment 
its potential will be within the stated range. 

2) The astigmatism control electrode voltage should be adjusted for optimum 
spot shape. For any necessary adjustment its potential will be within the 
stated range. 

3) The sensitivity at a deflection of less than 75~ of the useful scan will not dif-
fer from the sensitivity at a deflection of 25~~ of the useful scan by more than 
the indicated value. 

4) A graticule, consisting of concentric rectangles of 40.8 mm x 40.8 mm and 
39.2 mm x 39.2 mm is aligned with the electrical x axis of the tube. The 
edges of a raster will fall between these rectangles with optimum correction 
potentials applied. 

5) Values to be taken into account for the calculation of the focus potentiometer. 
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OBSOLETE TYPE D.10~-6 

SCREEN 

INSTRUMENT CATHODE-RAY TUBE 

colour persistence 

DG10-6 
DP 10-6 

yellowish green 
yellowish green 

medium 
long 

HEATING : Indirect by A . C . or D. C . ; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

Base: Magnal 

yl o2 g2,g4 

6 04 5 7 80
03 ~ 90 
oa t n10o 
0 0 

kf f 

X2 

X1 

Vp 6.3 V 

Ig 300 mA 

Dimensions in mm 
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D.10-6 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 

'TYPICAL OPERATING CONDITIONS 

90 + 1.5°

Final accelerator voltage 
VgS~Q) 

4000 V 

First accelerator voltage Vg4, g2 2000 V 

Focusing electrode voltage Vg3 400 to 720 V 

Control grid voltage for visual 

extinction of focused spot -Vgl 45 to 100 V 

Deflection coefficient, horizontal Mx 40 to 52.5 V/cm 

vertical My 32 to 40 V/cm 

LIMITING VALUES 

Final accelerator voltage VgS~.Q ) max. 5000 V 

Firs[ accelerator voltage Vg4 g2 max. 2500 V 
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OBSOLETE TYPE D.10-74 

SCREEN 

INSTRUMENT CATHODE-RAY TUBE 

colour persistence 

DG10-74 
DP 10-74 

yellowish green 
yellowish green 

medium 
long 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current If 300 mA 

Vf 6.3 V 

MECHANICAL DATA 

Base: Magnal 

Dimensions in mm 

~ 96.5±1~

M 

+I 
0 

kf f 

yl~2~g2,g4 

04 g 6 ~ Bo\x2 

03 ~ 9%xl 
02 1 1110
O O 

f f ~zozati 

max45 

~u~
t
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D.10-74 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 

'TYPICAL OPERATING CONDITIONS 

90 + 1.50

Final accelerator voltage VgS~~ ) 4000 V 

First accelerator voltage Vg4 g2 2000 V 

Focusing electrode voltage Vg3 
400 to 720 V 

Control grid voltage for visual 
extinction of focused spot —Vgl 45 to 100 V 

Deflection coefficient, horizontal Mx 40 to 52.5 V/cm 

vertical My 32 to 40 V/cm 

LIMITING VALUES 

Final accelerator voltage 
VgS~-~ ) 

max. 5000 V 

First accelerator voltage Vg2 g4 max. 2500 V 
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OBSOLETE TYPE D.14~-78 

INSTRUMENT CATHODE-RAY TUBE 

General purpose cathode-ray tube with flat face and post deflection acceleration 
by means of a helical electrode. 

SCREEN 

Colour Persistence 

DHLO-78 
DN10-78 
DP10-78 

green 
bluish green 
yellowish green 

medium short 
medium short 
long 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

g6 

xl x2 
g5 

Y1 y2 

g2.g4 _ — 
g3 

k 
91

{ { 
7201006.1 

7ZOH11. 

k 
f 

22~h°±10°®g6 

9~~9 

Vf = 6.3 V 

If = 300 mA 

Dimensions in mm 

100±2 

7102155 
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D.10-78 

Base 

—~ Accessories 

Final accelerator contact connector 

Mu-metal shield 

FOCUSING electrostatic 

Diheptal 12 pins 

type 55560 

type 55541 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Is use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angle between x and y traces 90 ± 1 ° 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg6~ f ~ = 4000 V 

Geometry control electrode voltage Vg5 = 1000 +100 V 

Astigmatism control electrode voltage Vg4 
g2 

= 1000 ± 50 V 

Focusing electrode voltage Vg3 = 150 to 350 V 

Control grid voltage for visual 
extinction of focused spot —Vgl = 22.5 to 37.5 V 

Deflection coefficient 

horizontal Mx 29 to 39 V/cm 

vertical My = 9.4 to 12.6 V/cm 

Deviation of linearity of deflection = max. 2 

Useful scan 

horizontal = min. 75 mm 

vertical = min. 55 mm 
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OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

The DG13-2 is a 13 cm spherical faced cathode ray tube primarily intended for 
inexpensive service oscilloscopes. 

SCREEN 

colour persistence 

DG23-2 

DP 13-2 

yellowish green 

yellowish green 

medium 

long 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

kf f 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 
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D.13- 2 

MECHANICAL DATA (continued) 

Base Diheptal 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 

TYPICAL OPERATING CONDITIONS 

90 ± to 

Final accelerator voltage Vg5(f) 4000 V 

First accelerator voltage Vg4 
g2 

2000 V 

Focusing electrode voltage Vg3 400 to 720 V 

Control grid voltage for visual extinction 
of focused spot -Vgl 45 to 100 V 

Deflection coefficient, horizontal Mx 27 to 35 V/cm 

vertical My 24 to 29 V/cm 

Useful scan, horizontal full scan 

vertical full scan 
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OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

13 cm diameter oscilloscope tube for inexpensive oscilloscopes. 

SCREEN 

colour persistence 

DG13-32 yellowish green medium 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

x7 

yi 

92.94 

x2 

Y2

q3 
91 

kf f 
1ZOZ909 

Vf 6.3 V 

If 600 mA 

]ZOZ900 

Dimensions in mm 
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D.13-32 

MECHANICAL DATA(continued) 

Base Duodecal 12 p 

FOCUSING electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 

TYPICAL OPERATING CONDITIONS 

90 ± 1° 

Accelerator voltage Vg4 g2(A) 
2000 V 

Focusing electrode voltage Vg3 340 to 640 V 

Control grid voltage for visual extinction 
of focused spot -Vgl max. 90 V 

Deflection coefficient, horizontal Mx 22 to 30 V/cm 

vertical 

Useful scan, horizontal 

vertical 

My 18.2 to 24.2 

full scan 

full scan 

V/cm 
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OBSOLETE TYPE 

INSTRUMENT CATHODE-RAY TUBE 

D.13-34 

13 cm diameteX flat faced oscilloscope tube for general purpose oscilloscopes. 

SCREEN 

colour persistence 

DG13-34 

DP 13-34 

yellowish green 

yellowish green 

medium short 

long 

HEATING 

Indirect by A.C. or D.C. ;parallel supply 

Heater voltage 

Heater current 

MECHANICAL DATA 

yi 
x2 

25°45'±10°

Y2  92,94 
x2 
x1 

tzozeozi 

Vf 6.3 V 

If 600 mA 

Dimensions in mm 

N 
o ~ I11 zzozeos 
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D.13-34 

MECHANICAL DATA (continued) 

Base Diheptal 12 p 

FOCUSING ~ electrostatic 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

Angel between x and y traces 

TYPICAL OPERATING CONDITIONS 

90 ± 1° 

Final accelerator voltage Vg5(Q) 4000 V 

First accelerator voltage Vg4 
g2 

2000 V 

Focusing electrode voltage Vg3 400 to 690 V 

Control grid voltage for visual extinction 

of focused spot -Vgl 45 to 75 V 

Deflection coefficient, horizontal Mx 21.2 to 26.2 V/cm 

vertical My 15.8 to 19.6 V/cm 

Deviation of linearity of deflection max. 2 °~o 

Useful scan, horizontal min. 102 mm 

vertical min. 102 mm 

2 OBSOLETE TYPE February 1972 



E10-12 .. 

INSTRUMENT CATHODE-RAY TUBE 

10 cm diameter flat faced double gun oscilloscope tube, post -deflection acceler-
ation by means of a helical electrode and low interaction between traces. The 
tube features beam-blanking. 

QUICK REFERENCE DATA 

Final accelerator voltage Vg8(p) 3000 V 

Display area 
horizontal full scan 
vertical 7 cm 

Deflection coefficient, horizontal Mx 15 V/cm 

vertical My 7 V/cm 

SCREEN 

colour persistence 

E10-12GH 

E10-12GM 

E10-12GP 

green 

yellowish green 

bluish green 

medium short 

long 

medium short 

Useful screen diameter 

Useful scan (each gun) at Vg8(.Q)/Vg5 = 3 

horizontal full scan 

min. 85 mm 

vertical min. 70 mm 

The useful scan may vertically be shifted to a max. of 5 mm with respect to the 
geometric centre of the face plate. 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 
each gun 

Vf 6.3 V 

If 300 mA 
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E10-12.. 

MECHANICAL DATA 

65°±[~°

.~ ~~ 

 x2.96 ' ~ xi 
xf 

m 
x-iroce ~

4
r 

Yt" is 

gs" 93" 92 
•3 

g4 

g~. 

k" 

f 

inaiu 

O O 

0 06 ~ 
B 9 O 5 ~o 

04 

0 3

OZ
O1

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

should the socket be allowed to support the tube. 

g4' 

g1, 

k' 

f' 

1~ 

E 

20~ ±0.4 

o e I. 5.0~±0.4~ 

Detail of s(de carrtmct 
.c 
E 

9 

Y~" 

95' Y2"
g3" 
1 

9 

9~ 
x2' 
x l' 

Ya, 
,Y', 

4 
g3, 

9' 
9p 

,zan++., 

+I 
a 
w 

Dimensions in mm 

f't' f' f' 

Base 14 pin all glass 

Dimensions and connections 

Overall length max. 410 mm 

Face diameter max. 102 mm 

Net weight approx. 800 g 

Accessories 

Socket, supplied with tube type 55566 

Final accelerator contact connector type 55563 

Side contact connector type 55561 

Mu -metal shield type 55545 
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E10-12.. 

CAPACITANCES (each gun) 

xl ' to all elements except x2 ' Cxl' 
(x2' ) 

x2 ' to all elements except xl ' Cx2 ' (xl ' ) 

xl" to all other elements except x2" 
Cxl"(x2")

x2" to all other elements except xl" Cx
2"(xl ) 

yl to all other elements except Y2 Cyl (Y2 ) 

y2 to all other elements except yl CY2(Y1)
xl to x2 

Cxlx2 
Y1 to Y2 CylY2 
Grid No.l to all other elements Cgl

Cathode to all other elements Ck 

FOCUSING electrostatic 

4.5 pF 

3 pF 

3 pF 

4.5 pF 

2 pF 

2 pF 

2 pF 

1.5 pF 

5.2 pF 

5 pF 

DEFLECTION double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces 90 ± to 
Angle between x-traces ± 0. 8° max. in the centre of the screen. 
Angle between y-traces ± 1° max. in the centre of the screen. 

If use is made of the full deflection capabilities of the tube the deflection plates 
will intercept part of the electron beam; hence a low impedance deflection plate 
drive is desirable. 

LINE WIDTH 

Measured with the shrinking raster method in the centre of the screen. 

Final accelerator voltage Vg8(P) 3000 V 

Astigmatism control electrode voltage Vg5 1000 V 3) 

First accelerator voltage Vg2 1000 V 

Beam current Ig8(Q} 10 µA 

Line width 1. w. 0.50 mm 

HELD 

Post deflection accelerator helix resistance: min. 100 MSl 

3) See page 6. 
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E10-12.. 

TYPICAL OPERATING CONDITIONS(each gun) 

Final accelerator voltage Vg8(p) 3000 V 

Intergun shield voltage Vg7 1000±100 V 1) 

Geometry control electrode voltage Vg6 1000±100 V 1) 2 )

Astigmatism control electrode voltage Vg5 10001100 V 3) 

Focusing electrode voltage Vg4 180 to 380 V 

Deflection blanking electrode voltage Vg3 1000 V 

Deflection blanking control voltage for 
beam blanking of a current Ig9(Q) = 10 µA OVg3 max. 40 V 

First accelerator voltage Vg2 1000 V 

Control grid voltage for visual extinction 
of focused spot Vgl -25 to -90 V 

Deflection coefficient, horizontal Mx 12 to 18 V/cm 

vertical My 6 to 8 V/cm 

Deviation of linearity of deflection max. 2. 5 ~ 4) 

Geometry distortion See note 5 

Interaction factor 2.10-3 mm/Vdc 6) 

Tracking error 1.5 mm ~) 

1)2)3)4)5)6)7) See page 6 
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E10-12.. 

LIMITING VALUES (each gun, if applicable) (Absolute max. rating system) 

Final accelerator voltage Vg8(p) 
min. 2700 V 

Intergun shield voltage Vg7 max. 1200 V 

Geometry control electrode voltage Vg6 max. 1200 V 

max. 1200 V 
Astigmatism control electrode voltage 

Vg5 min. 800 V 

Focusing electrode voltage Vg4 max. 1200 V 

Beam blanking electrode voltage Vg3 - max. 1200 V 

max. 1200 V 
First accelerator voltage Vg2

min. 200 V 

Control grid voltage, 

negative -Vgl max. 200 V 

positive Vgl max. 0 V 

positive peak Vglp max. 2 V 

Cathode to heater voltage, 

cathode positive V~ max. 200 V 

cathode negative -V~ max. 125 V 

Average cathode current Ik max. 300 µA 

Screen dissipation Wp max. 3 mW/cm2

Ratio Vg8(~Q)/Vg5 Vg8(p)/Vg5 max. 3 
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E10-12.. 

CIRCUIT DESIGN VALUES (each gun > if applicable) 

Focusing voltage Vg4 180 to 380 V/kV of Vg2

Control grid voltage for visual 
cut-off focused spot Vgl 25 to -90 V/kV of Vg2

Deflection coefficient VS8(:2)/Vg5 = 3 

horizontal Mx 10 to 20 V/cm per kV of Vg5

vertical My 6 to 8 V/cm per kV of Vg5

Focusing electrode current lg4 
-15 to +10 µA 

Control grid circuit resistance ~1 
max. 1.5 MS2 

1) 

2) 

3) 

4) 

This tube is designed for optimum performance when operating at the ratio 
Vg8(;Q)/Vg5 = 3. Operation at other ratio may result in changes in deflection 
uniformity and geometry distortion. The geometry control electrode voltage 
and the intergunshield voltage should be adjusted for optimum performance. 
For any necessary adjustment its potential will be within the stated range. 

This voltage should be equal to the mean x- and y plates potential. 

The astigmatism control electrode voltage should be adjusted for optimum 
spot shape. For any necessary adjustment its potential will be within the 
stated range. 

The sensitivity at a deflection of less than 75~ of the useful scan will not dif-
fer from the sensitivity at a deflection of 25~ of the useful scan by more than 
the indicated value. 

5) A graticule consisting of concentric rectangles of 60 mm x 60 mm and 57 mm 
x 57 mm is aligned with electrical x axis of the tube. The edges of a raster 
will fall between these rectangles with optimum potentials applied. 

The deflection of one beam when balanced do voltage are applied to the de-
flection plates of the other beam, will not be greater than the indicated value. 

7) With 50 mm vertical traces superimposed at the tube face centre and deflect-
ed horizontally t 4 cm by voltages proportional to the relative deflection fac-
tors, horizontal separation of the corresponding points of the traces shall not 

be greater than the indicated value. 
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E10 - 130.. 

INSTRUMENT CATHODE-RAY TUBE 

10 cm diameter metal -backed flat -faced double gun oscilloscope tube with post -de-
flection acceleration by means of a helical electrode and low interaction between 
beams. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient, horizontal 

vertical 

Vg8(p) 4000 V 

horizontal full scan 
vertical 7 cm 

Mx

My

17 V/cm 

7.4 V/cm 

SCREEN 

Colour Persistence 

E10-130GH 
E10-130GM 
E10-130GP 

green 
yellowish green 
bluish green 

medium short 
long 
medium short 

Useful screen diameter 

Useful scan (each gun) at Vg8(p)/Vg5 = 4 

min. 85 mm 

horizontal full scan 

vertical min. 70 mm 

The useful scan may be shifted vertically to a maximum of 5 mm with respect to the 
geometric centre of the face plate. 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 
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E 10 - 130.. 

MECHANICAL DATA 
2.0~ ±0.4 

65°t4°
-/ \- N 

C 

~E 
x x2 96 ' ~ x~ 

xZ 
~ ~ 

g5„ 93~ 92 3, 

g4 

gf. 

k" 

f 

O O 

0 
06 

7 ~ 9 O 5 10 
04 

O  
110 

0 3 uo 
2 13 0 01 OO 

f' 

f' ozoww 

g4' 

g~, 

k' 

0 
cu'n ~  5.0~ ±0.4 

Detoil of side contact 

1~ 

98

9~ 
x)' ~ ' x2' 

gsx2' ~ ~ ~ x 1' 

r~' ra' 
g 

.r2" _ 
_ 

r~ 
g 

. 5 ~,, g5 
g3" ~ _ _ 3 
g l" 

Pf f' f' 

9~' 
k' 

nmwu 

Mounting position: any 

The tube should not be supported by the base alone and under no circumstances 

should the socket be allowed to support the tube. 

Base 

Dimensions and connections 

Overall length 

Face diameter 

Net weight 

Accessories 

14 pin, all glass 

max. 410 mm 

max. 102 mm 

approx. 800 g 

Socxet, supplied with tube type 55566 

Final-accelerator contact connector type 55563 

Side contact connector type 55561 

Mu-metal shield type 55545 
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E10 - 130.. 

CAPACITANCES 

xl ' to all other elements except x2 ' Cxl ' (x2 ' ) 
x2' to all other elements except xl' Cx2' (xl' ) 
xl" to all other elements except x2" 

Cxl "(x2" ) 
x2 ' to all other elements except xl" Cx

2"(xl" ) 
yl to all other elements except y2 Cyl(y2 ) 

Y2 to all other elements except yl CY2(Y1)
xl to x2 Cxlx2 
Y1 to Y2 CYlY2 
Grid No. l to all other elements Cgl

Cathode to all other elements Ck 

FOCUSING Electrostatic 

DEFLECTION Double electrostatic 

x plates symmetrical 

y plates symmetrical 

Angle between x and y traces (each gun) 

Angle between corresponding x traces 
at the centre of the screen 

Angle between corresponding y traces 
at the centre of the screen 

4.5 pF 

3 pF 

3 pF 

4.5 pF 

2 pF 

2 pF 

2 pF 

1.5 pF 

5.2 pF 

5 pF 

90 ± 1 0 

max. 0.6 0 

max. 1 0

If use is made of the full deflection capabilities of the tube the deflection plates will 
intercept part of the electron beam; hence a low impedance deflection plate drive is 
desirable. 

LINE WIDTH 

Measured with the shrinking-raster method in the centre of the screen. 

Final accelerator voltage Vg8(?) 4000 V 

Astigmatism -control electrode voltage VS5 1000 V 2) 

First accelerator voltage Vg2 1000 V 

Beam current Ig8(;Q) 10 µA 

Line width 1. w. 0.4 mm 

HELIX 

Post-deflection accelerator helix resistance min. 100 MSZ 

2) See page 5 
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E10 - 130.. 

TYPICAL OPERATING CONDITIONS (each gun, if applicable) 

Final accelerator voltage Vg8(~) 4000 V 

Intergun shield voltage 
Vg7 

1000+_100 V 1) 

Geometry-control electrode voltage Vg6 1000±100 V 1) 

Astigmatism-control electrode voltage Vg5 1000±100 V 2 ) 

Focusing electrode voltage Vg4 200 to 320 V 

Deflection-blanking electrode voltage Vg3 1000 V 

Deflection -blanking control voltage for 
blanking a beam current Ig8(R) = 10 µA0 Vg3 max. 40 V 

First accelerator voltage Vg2 1000 V 

~. 

.~. 

Control grid voltage for extinction 
of focused spot Vgl -25 to -90 V 

Deflection coefficient, horizontal Mx 14 to 20 V/cm 
vertical My 6.4 to 8.4 V/cm 

Deviation of linearity of deflection max. 2 ~ 3) 

Geometry distortion see note 4 

Interaction factor max. 2.10-3 mm/VDC 5) 

Tracking error 1.2 mm 6) 

LIIOIITING VALUES (each gun, if applicable) (?,bsolute max. rating system) 

Final accelerator voltage V (?) 
g8 

max. 5000 V 
min. 2700 V 

Intergun shield voltage Vg7 max. 1200 V 

Geometry control electrode voltage Vg6 max. 1200 V 

Astigmatism control electrode voltage Vg5 max. 1200 V 
min. 800 V 

Focusing electrode voltage Vg4 max. 1200 V 

Beam blanking electrode voltage Vg3 max. 1200 V 

First accelerator voltage Vg2 max. 1200 V 
min. 200 V 

Control grid voltage, negative -Vgl max. 200 V 
positive Vgl max. 0 V 

Cathode to heater voltage, 
cathode positive V~ max. 125 V 
cathode negative -Vkf max. 125 V 

Average cathode current Ik max. 300 µA 

Screen dissipation Wp max. 3 mW/cm2

Ratio Vg8(p)/Vg5 Vg8(>?~VgS max. 4 

1)2)3)4)5)6)Seepage 5 
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E10 - 130.. 

CIRCUIT DESIGN VALUES (each gun, if applicable) 

Focusing voltage Vg4 200 to 320 V per kV of Vg2

Control grid voltage for 
extinction of focused spot Vgl -25 to -90 V per kV of Vg2

Deflection coefficient at Vg8(p)/Vg5 = 4 

horizontal 

vertical 

Focusing electrode current 

Control grid circuit resistance 

MX

My

lg4 

~1 

14 to 20 V/ cm per kV of Vg5

6.4 to 8.4 V/cm per kV of Vg5

-15 to +10 µA 

max. 1.5 MS2 

1) This tube is designed for optimum performance when operating at the ratio 
Vgg(p)/Vg5 = 4. Operation at higher ratio may result in changes in deflection 
uniformity and geometry distortion. The geometry control electrode voltage and 
the intergun shield voltage should be adjusted for optimum performance. For any 
necessary adjustment its potential will be within the stated range. 

2) The astigmatism control electrode voltage should be adjusted for optimum spot 
shape. For any necessary adjustment its potential will be within the stated range. 

3) The sensitivity at a deflection of <75~ of the useful scan will not differ from the 
sensitivity at a deflection of 25~ of the useful scan by more than the indicated 
value. 

4) A graticule consisting of concentric rectangles of 60 mm x 60 mm and 
57.5 mm x 57.5 mm is aligned with the electrical x axis of the tube. The edges 
of a raster will fall between these rectangles with optimum potentials applied. 

5) The deflection of one beam when balanced DC voltages are applied to the deflec-
tion plates of the other beam, will not be greater than the indicated value. 

6) With 50 mm vertical traces superimposed at the tube face centre and deflected 
horizontally ± 4 cm by voltages proportional to the relative deflection factors, 
horizontal separation of the corresponding points of the traces will not be greater 
than the indicated value. 
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E14-100tH 

INSTRUMENT CATHODE-RAY TUBE 

14 cm diagonal, rectangular flat faced, split -beam oscilloscope tube with mesh and metal -

backed screen. 

QUICK REFERENCE DATA 

Final accelerator voltage 

Display area 

Deflection coefficient , horizontal 
vertical 

Overlap of the systems 

Vg7~~) 

M x
My

My
~~ 

10 kV 

100 x 80 mm2

13.5 V/cm 
9 V/cm 
9 V/cm 

100 

SCREEN : Metal -backed phosphor 

Colour Persistence 

E14-100tH green medium short 

Useful screen dimensions 

Useful scan at Vg7~p~/Vg2, g4 = 6.7 
horizontal 

vertical (each system ) 

overlap 

Spot eccentricity in horizontal and vertical directions max. 

HEATING : indirect by A.C. or D.C. ;parallel supply 

Heater voltage Vf

Heater current 

Data based on pre-production tubes. 

min.. 100 x 80 mm2

min. 100 mm 
min. 80 mm 

100 

~ ~~ ~ mm 

6.3 V 

If 300 mA 

~,. ~.._, 
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E14-100tH 

MECHANICAL DATA 

x-plate ♦—~0
potential 1

mean 
y-plate 
potential 

T 
-tsv y: z 

+~sv r; 

—7s 

.a 

Eattom view 

flk) i 

Y 

r 
- 1175±2.5 -+ 

•-- 975±2.5 —+ 

+100V 
1 

ri -t00V 

rz 
9~ 

z 

ucsm 

r, 
ixesses 

mean 
--► x -plate 

patemial position of 
rviating coil ~ 

151 max 

Dimensions in mm 

6I5 

1

6±0.6 
i + 

,~± o 

270±10 

400±6 

~ max 

120rnax--+ 

t00ma 

9Z662BB 

Front view 

:k The centre of the contact is located within a square of 10 mm x 10 mm 

around the true geometrical position. 
Mounting position  : any 

The tube. should not be supported by the base alone and under no circumstances should the 
socket be allowed to support the tube. 
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E14-100tH 

MECHANICAL DATA (continued) 
Dimensions and connections 

See also outline drawing. 

Overall length (socket included) max. 425 mm 
Face dimensions max. 120 x 100 mm2

Net weight approx. 900 g 
M 

14-pin all glas~ ~~ Base 

Accessories 

Socket (supplied with tube) type 55566 
Final accelerator contact connector 

6 
type 55563 +E~r' 

Beam cen[ring magnet (supplied with tube) ) 

FOCUSING Electrostatic 

DEFLECTION Double electrostatic 
x-plates symmetrical 
y-plates symmetrical 

If the full deflection capacity of the tube is used, part of the beam is intercepted by the 
deflection plates ;hence aloes-impedance dGfiection plate drive is desirable. 

Angle between x and y traces (each beam) 90 +_ 1 
0 

angle between corresponding y traces at screen centre max. 45 
Angle between x trace and horizontal 

axis of the face max. 5 
The x-trace can be aligned with the horizontal axis of the screen by rotating the entire 
image by mea~ts~f a rotation coil., This ihvill h_av ess than 50 ampturns for the in-
dicated max rotati ef'S° and sho be positioned as i is ed on the drawin 

LINE WIDTH ~ ~~ 

Measured with the shrinking raster method under typical operating conditions, and 
adjusted for optimum spot size at a beam current of 5 µA per system. 

Line width at screen centre l.w. approx. 0.35 mm 

CAPACITANCES 

xl to all other elements except x2 

x2 to all other elements except xl 

yl' to all other elements except Y2' 

y2' to all other elements except yl' 

yl" to all other elements except Y2" 

Y2" to all other elements except yl" 

x,-~r~.~~~ ..j 

Cxl(x2) 

Cx2(xl) 
Cyl'(Y2') 

~vz'(vl '> 

CY 1 "(Y2") 

Cy2~~(Y1") 

e~, 

8 pF 

8 pF 

5 pF 

6 pF 

6.5 pF 

6 pF 

N t~ P~ 

~~'
S
n
"( 
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E14-10OGH 

CAPACITANCES (continued) 

xl to x2 

Yl~ to Y2` 

Yl" to. Y2" 

Y1~ to yl., 

Y2~ to Yz,.

Yl~ to Y2" 

Y2' to yl " 

Control grid to all other elements 

Cathode to all other elements 

Cvh,( 4

NOTES 

Cxlx2 
3 

CYl'Y2` 1 

CYl,.Y2" 1 

Cyl 'yl., 0.005 

CY2'y2" 0.005 

Cyl ~y2,. 0.001 

Cy2 ~y1., 0.015 

Cgl 6 

C~ ~ 

pF ~ 

pF 

PF s 

pF ~ ~~ 

pF ~_S~
)

PF X1 3 / 

PF ;~ 3 S), 

pF 

pF 

~~,~ ~ 3 p ~ 
i 

1) This tube is designed for optimum performance when operating at a ratio 

Vg7(1)rvg2. g4 = 6.7. 
The geometry control voltage 

Vg6 
should be adjusted within the indicated range 

( values with respect to the mean x-plate potential ). 

2) A negative control voltage on g5 (with respect to the mean x-plate potential) will cause 
some pincushion distortion and less background light. BY varying the two voltages 
Vg5 and Vg6 it is possible to find the best compromise between background light and 

raster distortion. 

3) The astigmatism control electrode voltage should be adjusted for optimum spot shape. 
For any necessary adjustment its potential will be within the stated range. 

4) The sensitivity at a deflection less than 75 °Jo of the useful scan will not differ from the 
sensitivity at a reflection of 25 ~ of the useful scan by more than the indicated value. 

5) A graticule, consisting of concentric rectangles of l00 mm x 80 mm and 96 mm x 
77 mm is aligned with the electrical x-axis of the tube. With optimum correction 
potentials applied a raster of each system will fall between these rectangles. 

6) The beam centring magnet should be adjusted for equal intensity of the two traces. 
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E14-100tH 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage 

Geometry control electrode voltage 

Interplate shield voltage 

Background illumination control voltage 

Focusing electrode voltage 

First accelerator voltage 

Astigmatism control voltage 

Control grid voltage for extinction 
of focused spot 

Deflection coefficient, horizontal 
vertical 

Deviation of deflection linearity 

Geometry distortion 

Useful scan, horizontal 
vertical 

Overlap of the two systems, horizontal 
vertical 

Vg7~~) 

Vg6 

Vg5 
~VgS

Vg3 

Vg2 • g4 
OVg2 

g4 

10 kV 

1500 ± 100 V 1) 

1500 V 

0 to -,15 V 2) 
7 o-J - ✓3(
350 to 650 V 

1500 V 

±75 V 3) 

Vgl -20 to -70 

Mx approx. 

My~ approx. 
My" approx. 

V 
ii-/ 

13.5 V/cm 
9 V/cm 
9 V/cm 

max. 2 °~'~ 4) 

see note 5) 

min. 
min. 

LIMITING VALUES (Absolute max. rating system ) 

Final accelerator voltage Vg7(f) 

Geometry control electrode voltage 

Interplate shield voltage 

Focusing electrode voltage 

First accelerator and astigmatism control 
electrode voltage 

Control grid voltage 

Voltage between astigmatism control electrode 
and any deflection plate 

Grid drive, average 

Screen dissipation 

Ratio Vg7(p)/Vg2, g4 

Notes see page 4 

Vg6 

Vg5 

Vg3 

Vg2, g4

-Vgl

Vg4/x 

Vg4/Y 

W1 max. 

Vg7(I)/Vg2, g4max. 

100 mm 
80 mm 

100 ~o 
100 

max. 13 kV 
min. 9 kV 

max. 2200 V 

max. 2200 V 

max. 2200 V 

max. 2200 V 
min. 1350 V 
max. 200 V 
min. 0 V 

max. 500 V 
max. 500 V 

max. 30 V 

8 mW/cm2

6.7 
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CATHODE-RAY TUBES 

Monitor and display tubes 

s 



MONITOR AND DISPLAY TUBES 

PREFERRED TYPES 

{Recorr:rrended types for new designs) 

~_

M17-140W 

M17 -141W 

M24 -100W 

M24-1O1W + 

M31-130W + 

M38-120W 

M38 -121W + 

+ llata in preparation 

SCREENS 

13~ >J, 

Although W is the standard screen, certain applications require screens of a different 

persistence and/or colour (e.g. GH, GR, GM). 

Tubes with such screens are supplied to special order. 



M17-140W 

NI~ONITOR TUBE 

17 cm flat -faced rectangular picture tube primarily intended for use as a viewfinder 
in television cameras. 

QUICK REFERENCE DATA 

Deflection angle, diagonal 70 0

Focusing ele,~trostatic 

Resolution min. ,1190 lines 

Overall length max. 234 mm 

SCREEN 

Metal-backed phosphor 

Luminescence 

Useful rectangle 

white 

min. 124 x 93 mm2

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

MECHANICAL DATA 

Mounting position: any 

Base: Neo Eightar (B8H) 

Cavity contact CT8 

Accessories 

Socket 2422 501 06001 

Final accelerator contact 
connector 55563 
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M17-140W 

MECHANICAL DATA 

143**x 

~ %~~~i~ 

27.8'"•" 
n 

raference 
line +) ~I 

r 
c~ 

Dimensions in mm 

111 * z 

this side of the 
bulb is free of 
external con-
ductive coating 

/~ 93.95. (L) 

1) Reference line, determined by the plane of the upper edge of the flange of the 
reference line gauge when the gauge is resting on the cone. 

2 ) The maximum dimension is determined by the reference line gauge. 
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M17-140W 

FOCUSING Electrostatic 

The range of focus voltage shown under "Typical operating conditions" results in 
optimum focus at a beam current of SO µA. 

DEFLECTION Magnetic 

Diagonal deflection angle 70° 

REFERENCE LINE GAUGE Dimensions in mm 

96.6±0.4 

86.9±0. 
625±0.1 

53.9 ±0.05 

6.4±04 

— o~ 

N, 1
R.127±Q4 

15 57±010 

29.67_' 

REMARK 

30.75 ±0.07 

43±04 

R=1.0±0.4 

143±0.1 

■ 

R=127±0.1 m 
16.9±O.I ~ 

nmvz 

Reference 
Line 

With the high voltage used with this tube internal flash-overs may occur, which may 

destroy the cathode. Therefore it is necessary to provide protective circuits using 

sparkgaps. The sparkgaps must be connected as follows: 

i short connections to electrodes 

to chassis ~ ~~  ►short connections to outer conductive coating 

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

CAPACITANCES 

Final accelerator to external 
conductive coating 

Cg3~gg~2)/m 300 pF 

Cathode to all other elements Ck 5 pF 

Grid No. 1 to all other elements 
Cgl 

7 pF 

February 1972 3 



M17-140W 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg3~ 
g5(p) 14 kV 

Focusing electrode voltage Vg4 0 to 400 V 

First accelerator voltage Vg2 400 V 

Grid no.l voltage for extinction 
of focused raster Vgl -30 to -62 

V` ~ ~ 
RESOLUTION /~2~, _ s-~-,~iyLC~~ Cam"'" u 

Resolution at screen centre measured with shrinking raster method 

at Vg3, g5(p) = 14 kV, Vg2 = 400 V, 

Ip = 50 µA, B = 50 mcd/cm2 (500 Nit) min. 

LIMITING VALUES (~.bsolute max. rating system) 

lines 1) 

max. 16 kV 
Final accelerator voltage Vg3, g5(p ) min. 12 kV 

Focusing electrode voltage 
Vg4

-Vg4
max. 
max. 

1 
0.5 

kV 
kV 

max. 800 V 
First accelerator voltage Vg2 min. 300 V 

Grid no.l voltage, negative -Vgl max. 150 V 

positive Vgl max. 0 V 
positive peak Vglp max. 2 V 

Cathode to heater voltage, positive V~ max. 250 V 
positive peak V~ max. 300 V 2) 
negative -Vl~ max. 135 V 
negative peak -V~p max. 180 V 

WARNING 

X-ray shielding of the cone is advisable to give protection against possible danger 
of personal injury arising from prolonged exposure at close range to this tube when 
operated above 14 kV . 

1) If necessary the resolution can be inproved by the use of a beam centring magnet. 

This magnet, type number 3322 142 11401, together with directions for use, is 

supplied on request. 

2) During awarm-up period not exceeding 15 s the heater may be 410 V negative 

with respect to the. cathode. 

3/ ~fi 
)o ~ ~~1 `' 
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M17 -141 V1/ 

MONITOR TUBE 

17 cm flat -faced rectangular picture tube primarily intended foruse as a viewfinder 
in television cameras. The tube is provided with a bonded face plate and a metal 
mounting band. 

QUICK REFERENCE DATA 

Deflection angle, diagonal 70 0

Focusing electrostatic -~ . ~ -

Resolution min. I100 lines 

Overall length max. 240 mm 

SCREEN 

Metal-backed phosphor 

Luminescence 

Useful rectangle 

white 

min. 124 x 93 mm2

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

MECHANICAL DATA 

Mounting position: any 

Base: Neo Eightar (B 8H) 

Cavity contact CT8 

Accessories 

Socket 2422 501 06001 

Final-accelerator contact connector 55563 
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M17-141W 

MECHANICAL DATA 

d 

C 

148 *_°:o 

f!fl2nt! 
Tine sl 

27.8 min sI 

JL 

„« 
~m 
N ~ 

N 
m 
N 

f 

117 '_ °_o 

Dimensions in mm 

this side of the 
Dulb is free of 
external con-
ductive cootirg 

253U$G.1 

93'95 (~~ 

93.95.(LJ 

125f 303 

91 

f f 

i m' 

~m 

94
9p 

1) Reference line, determined by the plane of the upper edge of the flange of the 

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

2 ) The maximum dimension is determined by the reference line gauge. 

2 February 1972 



a 

M17-141 W 

FOCUSING Electrostatic 

The range of focus voltage shown under "Typical operating conditions" results in 
optimum focus at a beam current of 50 µA. 

DEFLECTION Magnetic 

Diagonal deflection angle 

REFERENCE LINE GAUGE 

6.4±04 
_~ 

'g  R=127±Q4 

1557±0.10 

70° 

96.6±0.4 
6 
ez.5±o.1 

53.9± Q05 
30.75±Q07 

R=1A±OA 

1432 0.1 

/~\~~i~i, 
!/i //~~~~i 

i 
2967'om

om 
' 

43±04 

REMARK 

■ 

R=ffi7±0.1 0 n 
I68±0.1 

mmu 

Reference 
Line 

Dimensions in,mm 

With the high voltage used with this tube internal flash-overs may occur, which may 
destroy the cathode. Therefore it is necessary to provide protective circuits using 
sparkgaps. The sparkgaps must be connected as follows: 

1 ! j short connections to electrodes 

~ l 

to chassis ~ short connections to outer conductive coating 

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

CAPACITANCES 

Final accelerator to metal band 
Final accelerator to external 

conductive coating 
Cathode to all other elements 
Grid No.l to all other elements 

Cg3, 
%5~p)/m,

Cg3> gS~.R )/m 
Ck

Cgl 

135 pF 

240 pF 
5 pF 
7 pF 

~~ 
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M17-141 W 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg3, g5(p) 14 16 kV 

Focusing electrode voltage Vg4 0 to 400 0 to 400 V 

First accelerator voltage Vg2 400 600 V 

Grid no.l voltage for extinction 
of focused raster Vgl -30 to -62 -40 to -90 V 

RESOLUTION i, _ _ r , ; . , 

Resolution at screen centre measured with shinking raster method 

at Vg3>g5(Q) = 14 kV, Vg2 = 400 V, 
~~ 

I1 = 50 µA, B = 50 mcd/cm2 (500 nit) min. C -1000 lines 1) 

at Vg3,g5(p) = 16 kV, Vg2 = 600 V, 

I p = 50 µA, B = 60 mcd/cm2 (600 nit) min. ~" ~ 1,1~9b-" lines i) 

LIMITING VALUES (Absolute max. rating system ) 

max. 18 
Final accelerator voltage V

g3g5(f) min. 12 

Focusing electrode voltage 
Vg4

-Vg4
max. 
max. 

1 
0.5 

max. 800 
First accelerator voltage V

g2 min. 300 

Grid no.l voltage, negative -Vgl max. 150 

positive Vgl max. 0 

positive peak Vglp max. 2 

Cathode to heater voltage, positive V~ max. 250 

positive peak V~ max. 300 

negative -Vl~ max. 135 
negative peak -Vkfp max. 180 

WARNING 

kV 
kV 

kV 
kV 
V 
V 

V 
V 

V 

V 
V 2) 
V 
V 

X-ray shielding of the cone is advisable to give protection against possible danger of 

personal injury arising from prolonged axposure at close range to this tube when 

operated above 14 kV . 

1) If necessary the resolution can be improved by the use of a beam centring magnet. 

'Phis magnet, type number 3322 142 11401, together with directions for use, is 

supplied on request. 
2) During awarm-up period not exceeding 15 s the heater may be 410 V negative 

with respect to cathode. 
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OBSOLESCENT TYPE M21-11 W 

MONITOR TUBE 

21 cm rectangular television tube with metal -backed screen primarily intended 
for use as a precision monitor. 

SCREEN 

Metal backed phosphor 
Lumenescence white 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

heater voltage 

heater current 

FOCUSING electrostatic 

DEFLECTION magnetic 

Diagonal deflection angle 

REFERENCE LINE GAUGE 

6.4±OA 

_~ 

90° 

9s.ez o. 
ea.9±o 
eas±a.l 

53.9± 0.05 
30.75±007 

Vf = 11 V+10% 

If = 70 mA 

R=1A±Q4 

W3± 0.1 

,~j\~~.~~~i, 
r 

R=1x7±04 

1557±0.10 

o~! 
29.67 000 

43±04 

TYPICAL OPERATING CONDTI'IONS 

Final accelerator voltage 

Focusing electrode voltage 

First accelerator voltage 

Grid No.l voltage for visual extinction 

of focused raster (grid drive service) 

Cathode voltage for visual extinction of 
focused raster (cathode drive service) 

■ 

O 

R=1x7±oa m 
169±oa 

rzowa 

Dimensions in mm 

Reference 
line 

Vg3 g5(p) 

Vg4

= 12 

0 to 400 

kV 

V 

Vg2 400 V 

—Vgl = 32 to 69 V 

Vk = 29 to 62 V 

MECHANICAL DATA 

Base: Neo Eightar (B8H) 

Accessories 

Final accelerator connector type 55563 
Socket 2422 501 06001 
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M21-11W 

MECHANICAL DATA (continued) 

C 

min 180 

r~~ ~R=470 , 

I% 1 
~~ 

/i H 

R=310 

157°30' 
♦ 90 

9~ 

uSefuL Screen area 

9z 

0 
t 

93.95(L) 

~, 9, 
4 

o ii • 

o "- o ~ 
B 

0 

k 

91 

Dimensions in mm 

f f 

Mounting position: any 

Except vertical with the screen downward and the axis of the tube making an

angle of less than 20 ° with the vertical. 
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OBSOLESCENT TYPE M21-12W 

MONITOR TUBE 

21 cm rectangular television tube with metal backed screen primarily intended 
for use as a picture monitor tube. 

SCREEN 

Metal backed phosphor 

Lumenescence white 

Light transmission of face glass 80 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf = 6.3 V 

Heater current If = 300 mA 

FOCUSING electrostatic 

The range of focus voltage shown under "Typical operating conditions" results 
in optimum focus at a beam current of 100 µA. 

DEFLECTION magnetic 

Diagonal deflection angle 

TYPICAL OPERATION 

110°

Final accelerator voltage Vg3, g5(p) = 16 kV 

Focusing electrode voltage Vg4 = 0 to 400 V 

First accelerator voltage 

Grid No.l voltage for extinction of 
focused raster 

Vg2

Vgl

= 300 

_ -35 to -72 

V 

V 
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M21-12W 

MECHANICAL DATA 

204.8 t 3.2 

+i 0 

 R .6.5 R =279 R=254 

Dimensions in mm 

 TI 

N 
~~ 

12 '~;~ 

1
reference Line \  /

~ / 

min 190.5 

imAa 

— ~ 
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M21-12W 

MECHANICAL DATA (continued) 

1639 ± 3.2 

Dimensions in mm 

f 

Mounting position: any 

Except vertical with the screen downward and the axis of the tube making an 
angle of less than 20o with the vertical. 

Base: Neo Eightar (B8H) 

Cavity contact CT8 

Accessories 

Final accelerator connector type 55563 

Socket 2422 501 06001 

1) Reference line, determined by the plane of the upper edge of the flange of the 
reference line gauge JEDEC 126 when the gauge is resting on the cone. 

2) The maximum dimension is determined by the reference line gauge. 
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M24-100W 

MONITOR TUBE 

The M24-100W is a 24 cm diagonal rectangular television tube with metal backed screen 
primarialy intended for use as a monitor or display tube. 

QUICK REFERENCE DATA 

Deflection angle 90 ° 

Focusing electrostatic 

Resolution 900 lines 

Overall length max. 260 mm 

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 

Heater current 

CAPACITANCES 

Final accelerator to external 
conductive coating 

Cathode to all other elements 

Control grid to all other elements 

FOCUSING 

white 

52 

min. 225 mm 

min. 190 mm 

min. 140 mm 

Vp 6, 3 V 

If 300 mA 

Cg3> g5( Q)/m 

Ck

Cgl 

420 pF 

5 pF 

7 pF 

electrostatic 

.f -

The range of focus voltage shown under "Typical operating conditions" results in optimum 

focus at a beam current of 100 µA. 

Data based on pre-production tubes 
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M24-100W 

i 

DEFLECTION 3) 

Diagonal deflection angle 

MECHANICAL DATA 

Notes see page 3 

agnetic 

90°

Dimensions in mm 
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M24-100W 

MECHANICAL DATA (continued ) 

f f 

Mounting position  :any, except verticai with the screen downward and the axis of the tube 
making an angle of less than 20o with the vertical. 

Base 

Cavity contact. 

Accessories 

Neo eightar (B&H } 

CT8 

Socket 2422 501 06001 
Final accelerator contact connector type 55563 

PICTURE CENTRING MAGNET 

Field intensity perpendicular to the tube axis adjustably from 0 to 800 A/m (0 to 10 Oe ). 
Adjustment of the centring magnet should not be such that a general reduction in bright-
ness or shading of the raster occurs. 

NOTES 
1) The reference line is determined by the plane of the upper edge of the of the flange of 

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

2) The maximum dimension i determined by the erfer nce line au e. 
'~+'~ ~T ~6 /~d~ ,4 T ~a ~! foo cu' vy-v, 

~Le~C''ai5 3) Deflection coil is re ommended. If ano er coil is considered, it is advis le 
to contact the local tube supplier. 

4) The bulge at the spliceline seal may increase the indicated maximum values for envelope 
width, diagonal and height by not more than 6.4 mm, but at any point around the seal 
the bulge will not protude more than 3.2 mm byond the envelope surface. 
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M24-100W 

TYPICAL OPERATING CONDITIONS 

.~ 

Final accelerator voltage 

Focusing electrode voltage 

First accelerator voltage 

Grid no.l voltage for extinction 

of focused raster Vgl -32 to -85 V 

RESOLUTION 

Vg3, g5(R) 

Vg4 

Vg2 

36 kV r 

0 to 400 V 

600 V 

Resolution at screen centre measured with the shrinking raster method non-interlaced 

raster ), under typical operating conditions, and at a brightness of 60 mcd/cm2 (600 nit): ' 

LIMITING VALUES (Absolute max. rating system ) 

Final accelerator voltage Vg3,g5(f) 

Focusing electrode voltage Vg4
-Vg4

First accelerator voltage V
g2

Grid no.l voltage, negative -Vgl
positive Vgl
positive peak Vgl

Cathode to heater voltage, positive 
positive peak 

negative 

negative peak 

REFERENCE LINE GAUGE 

6.4±04 

n~ 

96.8±0 

P 
V~ 
V~ 

-V~ 

-Vkfp 

889 0. 
825±0.1 

53.9 ± 0.05 
0.75 ±0.0 

R=1A±OA 
wa±o.1 

\~~~ 
  ~~.. .. 

'~ 

~t•G 

R=127±Q4 
15 57±0.10 

29.67 tm 

"~ V^ 

■ 

0 
R=127±0.1 m 

16.9±0.1 

nova 

900 lines 

max. 18 kV f --
min. 10 kV 

max. 1 kV 
max. 0,5 kV 

max. 800 V 
min. 300 V 

max. 150 V 
max. 0 V 
max. 2 V 

max. 250 V 
max. 300 V 1) 
max. 135 V 
max. 180 V 

Reference 
tine 

1) During awarm=up period not exceeding 15 s the heater may be 410 V negative with 
respect tothe cathode. 
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MAINTENANCE TYPE M28-12W 
Note 1 

MONITOR TUBE 

TheM28 -12W is a rectangular 28 cm 90°  deflection angle direct viewing picture tube 
primarily intended as a monitor tube. 

QUICH REFERENCE DATA 

Face diagonal 

Deflection angle 

Overall length 

Neck length 

Neck diameter 

Light transmission of face glass 

Focusing 

Bulb 

Heating 

Resolution min . 8 50 lines 

28 cm (11 inch) 

900

245 mm 

105.5 mm 

20 mm 

50 ~o 

dlectrostatic 

reinforced 

11 V, 75 mA 

SCREEN 1) 

Metal backed phosphor 

Luminescence white 

Light transmission of face glass 50 ~o 

Useful diagonal min. 262,5 mm 

Useful width min. 228 mm 

Useful height min. 171 mm 

HEATING 

Indirect by A,C. or D.C. 

Heater voltage Vf 11 V 

heater current If 75 mA ~ 

1) Certain applications require a phosphor with a longer persistence. Tubes with 

such phosphors (LA, GM, GR for instance) are supplied to special order. 
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M28-12W 

MECHANICAL DATA 

281.5 ± 1.5 

Dimensions in mm 

262.5 
252.5 t 2 

a~I 
E 

3)r

~i 
reference line 1) 

20~±a 

248.5±1.5 

8 

I 

0 

min60 

+I 

~~~/ z~ `V ~~~ 
+i 

~E~ 

'n 
d 
N 

X 0 
E 
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M28-1?W 

MECHANICAL DATA (continued) 

194,5 t 2 
19 ~. f 

y~J/%%/%l////. 

kf f 

5) 

M +i 0 

f 

k ooZ 3 yo 

gt O1 50 
6 

~ o 
0 

nomoo g¢ 

m' 

~~ 

g2 

262.5 

Q8 

max10° 

a,g3,g5 

Dimensions in mm 

R =6 

R=max1S 
~I I 

_~ ~,mox6~ 
detail of base 

228 

spherical face plate Q: 

Mounting position: any 

Base : 7 pins miniature, with pumping stem 

Net weight : approx. 2.2 kg 

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

For notes see page 4 
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M28-12W 

CAPACITANCES 

Final accelerator to external 
< 850 pF 

conductive coating Ca g3~ g5/m > 550 pF 

Final accelerator to metal band Ca g3'g5/m 150 pF 

Cathode to all Ck 3 pF 

Grid No.l to all Cgl 7 pF 

FOCUSING electrostatic 

DEFLECTION magnetic 

Diagonal deflection angle 90° 

Horizontal deflection angle 80° 

Vertical deflection angle 630

PICTURE CENTRING MAGNET 

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m 
(0 to 10 Oerstedtj. 
Maximum distance between centre of field of this magnet and reference line: 
55mm. The centring magnet should be mounted as close to the deflection coils 
as possible. 

NOTES TO OUTLINE DRAWING 

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. 

2. The configuration of the external conductive coating is optional 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. 

4. This area must be kept clean. 

5. Recessed cavity contact. 

6. Maximum unflatness of the rim is 1 mm. 

7. The mounting screws in the cabinet must be situated inside a circle with a 

diameter of 5 mm drawn around the corner points of a geometrical rectangle 
of 240 mm x 182.5 mm. 
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M28-12W 

TYPICAL OPERATING CONDITIONS 

Grid drive service 

Final accelerator voltage Va, 
g3' g5(~) 11 13 kV 

Focusing electrode voltage Vg4 0 to 350 50 to 400 V 1) 

Grid No.2 voltage Vg2 250 350 V 

Grid No.l voltage for visual 
extinction of focused raster Vgl -35 to -69 -46 to -91 V 

Cathode drive service 

Voltages are specified with respect to grid No.l 

Final accelerator voltage Va, g3, g5(~) 11 13 kV 

Focusing electrode voltage Vg4 0 to 350 50 to 400 V 1) 

Grid No.2 voltage Vg2 200 to 350 350 V 

Cathode voltage for visual 
extinction of focused raster Vk approx. 45 44 to 80 V 

LIMITING VALUES (Absolute max. rating system) 

Final accelerator voltage 

Grid No.4 voltage 

Va, 
max. 14 

g3~g5(~) min. 7.5 

Vg

kV 
kV 

positive Vg4 max. 500 V 

negative -Vg4 max. 50 

max . 350 

V 

V 
Grid No.2 voltage Vg2 min. 200 V 

Grid No.2 to grid No.l voltage Vg2/Vgl max. 450 V 

Grid No.l voltage 

positive Vgl max. 0 V 

positive peak Vglp max. 2 V 

negative -Vgl max. 100 V 

negative peak -Vglp max. 350 V 2) 

1) Voltage range to obtain optimum overall focus at 100 µA beam current. 

2) Maximum pulse duration 22~ of a cycle but max. 1.5 ms. 
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M28-12W 

LIMITING VALUES (continued) 

Cathode to grid No.l voltage 

positive 

positive peak 

negative 

negative peak 

Vk/gl 

Vk/glp 

-Vk/gl 
-Vk/g1p 

max. 100 

max . 350 

max. 0 

max . 2 

V 

V 1) 

V 

V 

Cathode to heater voltage 

positive Vk/f max. 110 V 

positive peak Vk/fP
max. 130 V 

MAXIMUM CIRCUIT VALUES 

Resistance between cathode and heater R k/f max. 1 MS2 

Impedance between cathode and heater Zk/f (50 Hz) max . 0.1 MS2 

Grid No.l circuit resistance 
Rgl 

max. 1.5 MSt 

Grid No.l circuit impedance Zgl (50 Hz) max. 0.5 MS2 

Resistance between external conductive 

coating and rimband R m/ m. max. 2 MS2 

1) Maximum pulse duration 22~ of a cycle but max. 1.5 ms. 
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dL~~~~. r 
MAINTENANCE TYPE M31-120W 

Note 1) 

MONITOR TUBE 

31 cm (12 in), 110°, rectangular direct vision monitor tube with integral protection 
for black-and-white T.V. The rimband leaves the edge of the faceplate free. 
The 20 mm neck diameter results in a low deflection energy. 

QUICK REFERENCE DATA 

Face diagonal 

Deflection angle 
Overall length 
Neck diameter 
Light transmission of face glass 
Focusing 
Bulb 

Heating 
Resolution 

max. 

31 

110 ° 
233 

20 
50 

cm (12 in) 

mm 

mm 

electrostatic 

reinforced 
11 V, 75 mA 

min. 850 lines 

SCREEN 1) 

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 

Heater current 

white 
50 

min. 295 mm 
min. 257 mm 
min. 195 mm 

Vf 11 V 

If 75 mA 

The maximum total deviation from the nominal heater voltage is 15°0. 
The deviation may consists of: 

max. 7~ continuous deviation, e.g. due to component spread, 
max.10°~o temporary variation. 

In case of supply direct from a battery, the heater voltage must be within the limits 
given on page 8. 

1) Certain applications require a phosphor with a longer persistence. Tubes with 
such phosphors (LA, GM, GR for instance) are supplied to special order. 
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M31-120W 

—► MECHANICAL DATA 

283 max 

 bu1b279.3 
276.3 

reference line 1~ 
(gauge G ) 

n-

~_  20 9 
~ 19.5 

290.4moI 
2675 
257 min 

Dimensions in mm 

25--
20.5 3) 21 

229.5max 204.4 19Smin 

IIq~N) 

20 

Notes see page 4 

~~~ ~Rg67.9 
~ R15.75 /. ~/_.~/ 

/ 

~ /i 

R565.9 ~~~, j l!  j I R508.1/'©~ 

j~/~i 
RE77.6 

///%///%`ice' 

R25.4 

~./~i///~o0a~.~~oi~~~i'„ 

010 ~) 
bulb and screen dimensions 

295 min 
315.8 

bu1b312.6 
321 max 

67 
57 

130.5 
123:5 
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M31-120W 

MECHANICAL DATA (continued) 

1e.e 
15.9 

222 max 
bu1b218.4 _ 

215.4 

~ 060min 
4) 

2S7 

26 

i6 

41
1
.2 233max 

7210867.1 

295 

195 

11.3 
8.3 

Mounting position: any 

Net weight approx. 2.8 kg 

5.7 
2.7 

7z7ow 

7z ~o~7° 

f 

k 

9~ 

91

Dimensions in mm 

kf t 

a, 93,95, 
92 

94 . ~g ~ max 1p°

7zian.i 

29.6 j
25.6 

i 

Base 7 pins miniature, with pumping stem i.o 
6) 8) 

— R6 

210)963 

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

and be allowed to move freely. 

- 295 

moldmatch 
line 

Notes see page 4 
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M31-120W 

NOTES TO OUTLINE DRAWING 

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. 

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. 

4. 'Phis area must be kept clean. 

5. Recessed cavity contact I.E.C. 67-III-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 dia-

meter drawn around the true geometrical positions, i.e. at the corners of a rec-

tangle of 267.5 mm x 204.4 mm. 

8. The metal band must be earthed by means of the tag provided. 
No electrical contact between the metal band and the mounting lug can be guaranteed. 

REFERENCE LINE GAUGE 

P 127 
m114.3 
X108.00 
107.90 

m45.26 _ 
m22.82 

C~~f 
!D 

~ 1 
~: ~ 

rcfercnce line 
4° 

~~I N 

 ll~f~V ̀  

Y-axis NN 1 ~ 
e25 ~ 

\Y=056x2+0.4(in 
V=0.022635x2+70.16 

(mm) 

~p
~~ 

o' .7 

m 20.97 
20.90 

72 q)97 
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X31-120W 

127 

15 
10 
5 

MAXIMUM CONE CONTOUR DRAWING 

~ 233 max 

~-46.9 

I N 
~ N 

I 

 1 

m 
C 

0 
c 
6 

y-IO

Dimensions in mm 

a •b

32°30'\ 32°30' ~° '\ 30° 25° 20° 10° 

45° 

107.44 

bulb R29.35 

Dla[ance Erom teatre (Max. values) 

Sec• Distance fran 0° 
70° ~° 

[ian seuton 1 long 
IU° 20° 25° lU° 32°:81' Dlagon. 37°30' 90° 45° 50° 60° 80° 

aTort 

1.3 SY.6 nom. ]2.IY ]2.03 71. hb ]1.94 ]1.14 71.14 71.07 ]0.96 70. tltl ]0.70 70.M 70.6 70.67 70.8 70.8] 

12 55 85.86 tl5.5i N4. tlh W.93 u7. Vtl 83.75 83.5 8.3. J2 tl3. 11 82.72 82.38 81.88 81.6 81.5 81.5 
ll 50 9v.45 94.36 vtl. NV 4tl.4n 9l. tltl Y]. 53 V].l 96.75 46.32 95.38 94.4 92.42 90.7 89.52 89.08 

'9 
tz.J 11z.41 111.3 111.73 119.49 110.91 149.] IU9.1 108.33 106.° 104.]2 100.9 97.65 95.48 44.7 

40 121.24 121. N7 122. ]e 122. M5 122.41 121.94 121.18 120.4] 119.48 117.07 114.3 IOtl. 57 103.8 100.]3 99.6° 
8 35 127.V 12N. Y2 1.31.1] 132.12 132.40 1.32.27 131.65 130.9 129.74 126.54 122.7 1!4.93 108.76 104.96 103.0] 
] 30 1J2.M IJ3. Ytl 1.3].34 134..71 140..X1 141.10 140.85 140.16 IJ8. 87 139.6 129.45 IIY.71 112.4] 108.18 106.76 
6 TS 135. V7 137.47 141. bi IN.41 14].22 148.29 148.45 197.88 14°.44 140. tlY 134.31 122.94 115.02 130.48 109 

5 20 13tl.N 114.44 IN.59 I4]. tl2 151.55 iit.37 153.7 ISJ.2 151.6° 144.8) 137.09 124.69 116.45 111.81 110.31 

4 IS 140.11 141. tltl 1{6.6.1 150.22 1i4. 59 156.h1 IS]..75 156.85 ISS.Utl 147.13 Iltl.4tl 125.41 IIJ.01 132. J4 110.89 

3 10 141.62 14.1.2 14tl.U4 151. ]tl 156.46 158.6] ISY. i2 .159 157.1 148.53 179.92 126.02 137.55 312.8] 111.36 
2 5 142.36 143.49 148.82 152.63 IS],N 159.75 160.66 IIA.IS 158.21 149.91 190.12 126.58 118.07 113.3] 111.86 
1 0 192.8 194..18 149.2] 151.0] 157. BB 160.19 161.1 16D. 59 i5tl. e7 149.9 140.62 12].06 118.53 113.81 112.3 
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M31-120W 

CAPACITANCES 
< 900 pF 

Final accelerator to external conductive coating Ca , g3, g~ m ~ 450 pF 

Final accelerator to metal band Ca,g3 g5~ m ~ 300 pF 

Cathode to all Ck 3 pF 

Grid No. 1 to all ~ Cgl 7 pF 

FOCUSING electrostatic 

DEFLECTION magnetic 

Diagonal deflection angle. 110° 

Horizontal deflection angle 99° 

Vertical deflection angle 80° 

PICTURE CENTRING MAGNET 

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

TYPICAL OPERATING CONDITIONS 

Grid drive service 

Final accelerator voltage 
Va,g3'g5 

Focusing electrode voltage Vg4

Grid No.2 voltage Vg2

Grid No. 1 voltage for visual extinction 
of focused raster Vgl

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 

Vg4 

Vg2 

Vk 

11 kV 

0 to 350 V 1) 

250 V 

-35 to -69 V 

11 kV 

Oto350 V 1) 

250 V 

32 to 58 V 

1) Individual tubes will have optimum focus within this range. In general an accept-
able picture will be obtained with a fixed focus voltage. 
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M31 120W 

LIMITING VALUES (Design centre rating system, unless otherwise stated) 

Final accelerator voltage Va g3 g5 
max. 
min. 

12 
8.5 

kV 
kV 1) 

Grid No,4 voltage 
positive Vg4 max. 500 V 

negative —Vg4 max. 50 V 

max. 350 V 
Grid No.2 voltage 

Vg2 min. 200 V 

Grid No.2 to grid No. l voltage Vg2~g1 
max. 450 V 

Cathode to grid No.l voltage 
positive Vk~gl max. 100 V 

.positive peak Vk~glp 
max. 350 V 2 ) 

negative —Vk~gl max. 0 V 

negative peak —Vk~glp 
max. 2 V 

Cathode to heater voltage 
positive Vk~f max. 110 V 

positive peak Vk~gp max. 130 V 

CIRCUIT DESIGN VALUES 

Grid No.4 current 
positive Igo max. 25 µA 

negative —Ig4 max. 25 µA 

Grid No.2 current 
positive 

negative 

Ig2

—Ig2

max, 

max. 

5 

5 

µA 

µA 

MAXIMUM CIRCUIT VALUES 

Resistance between cathode and heater Rk~f max, 1 MS2 

Impedance between cathode and heater Zk~f (50 Hz) max. 0.1 MS2 

Grid No.l circuit resistance Rgl max. 1.5 MS2 

Grid No.l circuit impedance Zgl (50 Hz) max. 0.5 MS2 

Resistance between external conductive 

coating and rimband Rm~m ~ min. 2 MS2 

1 ) Absolute maximum rating system. 
2) Maximum pulse duration 22~ of a cycle but max. l , 5 ms , 
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M31-120W 
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OBSOLESCENT TYPE 

MONITOR TUBE 

M36-11W 

36 cm rectangular television tube with metal backed screen primarily intended 
for use as a precision monitor. 

SCREEN 

Metal backed phosphor 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf = 

If = 

11 V ±10 °~~ 

75 mA 

TYPICAL OPERATION 

Final accelerator voltage: Vg3,g~(p) 16 kV 

Focusing electrode vciltage Vb4 0 to 50U V 

First accelerator voltage Vg2 600 V 

Grid No.1 voltage for extinction of 
focused raster (grid drive service) -Vgl

Cathode voltage for extinction of focused 
raster (cathode drive service) 

RESOLUTION 

Resolution at screen centre 

Measured at: 

Vk 

Vg3,g5(p) 

Vg2 

43 to JS V 

40 to 90 V 

min. 650 lines 

16 kV 

600 V 

This tube will resolve 650 lines measured at a brightness of 340 Nits based on a 
picture height of 237 mm. 
The focus voltage is adjusted to obtain the smallest roundest spot. For optimum 
overall resolution an external centring magnet may be required. 

WARNING 

X-ray shielding is advisable to give protection against danger of personal injury 
arising from prolonged exposure at close range to this tube. 
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M36-11W 

MECHANICAL DATA Dimensions in mm 

a~ataa 

R=11 

—~ 
R=5081 R=610 

co 

85° 

'~ i 

~i \ ~ ~ ~ ~ // 

reference line t) v / 

~minaZB a> 

iir.

u~i 

R 

E 

+I 

m 

1

1) 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. 

Z ) The maximum dimension is determined by the reference line gauge. 
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M36-11W 

MECHANICAL DATA (continued) 

268+3.2 

R=508 R=610 

0 

Dimensions in mm 

mm~o 

Base:

Cavity contact 

Accessories: 

c 

,~O 
~~ 

9~ 

92 

2~ 

(( i )193.951) kf f 

L9a 
4 
O 

0 
8 
f 

)20]019 

~6 9~ 

Neo Eightar (B8H) 

CT8 

Socket 2422 501 06001 

Final accelerator contact connector type 55563 

FOCUSING electrostatic 

DEFLECTION magnetic 

Diagonal deflection angle 90°
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OBSOLESCENT TYPE 

MONITOR TUBE 

M36-13W 

The M36-13W is a 36 cm diameter rectangular television tube with metal 
backed screen primarily intedned for use as a monitor tube. 

SCREEN 

Metal backed 

Colour 

HEATING 

Indirect by A.C. or D.C.; parallel or series supply 

Heater voltage 

Heater current 

white 

Vf 6.3 V 

If 300 mA 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vg3 g~(¢) 16 kV 

Focusing electrode voltage Vg4 0-400 V 

First accelerator voltage Vg2 400 V 

Grid No.l voltage for visual 
extinction of a focused raster -Vgl 40 to 8~ V 

Resolution at screen centre min. 62~ lines 

Measured at Vg3 gS(p) 16 kV 

Vg2 400 V 

This tube will resolve 625 lines measured at a brightness of 340 Nits based on 
a picture height of 237 mm. 
The focus voltage is adjusted to obtain the smallest roundest spot. For optimum 
overall resolution an external centring magnet may be required. 

WARNING 

X-ray shielding is advisable to give protection against possible danger of per-
sonalinjury arising from prolonged exposure at close range to this tube when 

operated above 16 kV. 
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iill36-13W 

MECHANICAL DATA 

N 
C 

Reference line 

min 314.3 

r 

~~ i~~ ~~ r ~ ~ ~ -^ 
"' ~ 
_Zgg2. 

R= 3461 ~ 

~~_ _ v, 

Dimensions in mm 
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M36-13W 

MECHANICAL DATA (continued) Dimensions in mm 

((! )19395(1) 

9l 

Detail of panel 

Mounting position: any, except vertical with the screen downward and the axis 
of the tube making an angle of less than 20°  with the vertical. 

Base 

Cavity contact 

Accessories 

Final accelerator contact connector 
Socket 

FOCUSING electrostatic 

Neo eightar (B8H) 

CT8 

type 55563 
2422 501 06001 

The range of focus voltage shown under "'Typical operating conditions" results 
in optimum focus at a beam current of 100 µA. 

DEFLECTION magnetic 

diagonal deflection angle 110°
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OBSOLESCENT TYPE M36-16W 

i 

MONITOR TUBE 

36 cm rectangular television tube with metal backed screen and integral protection 
primarily intended for use as a precision monitor. 

SCREEN 

Metal backed phosphor 
Lumene scene white 

HEATING 

Indirect by A. C. or D.C.; parallel supply 

Heater voltage 

Heater current 

TYPICAL OPERATION 

Final accelerator voltage 

Focusing electrode voltage 

First accelerator voltage 

Grid No.l voltage for extinction of 
focused raster (grid drive service) 

Cathode voltage for extinction of focused 
raster (cathode drive service) 

RESOLUTION 

Resolution at screen centre 

Measured at: 

Vg3.g5(p) 

Vg4 

Vg2 

—Vgl

Vk 

Vf 11 Vt,10°/-0

Ip 75 mA 

16 kV 

0 to 500 V 

600 V 

43 to 98 V 

40 to 90 V 

min. 650 lines 

Vg3~g5(p) 16 kV 

Vg2 600 V 

This tube will resolve 650 lines measured at a brightness of 340 Nits based on a 
picture height of 237 mm. 
The focus voltage is adjusted to obtain the smallest roundest spot. For optimum 
overall resolution an external centring magnet may be required. 

WARNING 

X-ray shielding is advisable to give protection against danger of personal injury 
arising from prolonged exposure at close range to this tube. 
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M36-16W 

MECHANICAL DATA Dimensions in mm 

reference line 

2 OBSOLESCENT TYPE February 1972 



M36-16W 

1 

MECHANICAL DATA (continued) 

2m°x 

93,95 (i) 

9i 

zzs,ase fI If 

12° 30' long sides 
18° short sides 
28° corners 

rim 

9a 
9y 

k 
zzs,es~.z 

Dimensions in mm 

22.3 

93 95 (11 

9~ 

us+wz 

Mounting position: any 

Except vertical with the screen downward and the axis of the tube making an angle 
of less than 200 with the vertical. 

Base: \eo Eightar (B8H) 

Cavity contact 

Accessories: 

Socket 
Final-accelerator contact connector 

FOCUSING Electrostatic 

CT8 

2422 501 06001 
55563 

The range of focus voltage shown under typical operating conditions results in opti-
mum focus at a beam current of 100 µA. 

DEFLECTION Magnetic 

Diagonal deflection angle 90° 

February 1972 
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M38-120W 

MONITOR TUBE 

~_ 
The M38-120W is a 38 cm r rectangular television tube with metal backed 
screen primarily intended for use as a monitor tube. 

QUICH REFERENCE DATA 

Deflection angle 110° 

Focusing electrostatic 

Resolution min. 650 lines 

Overall length max. 279.5 mm 

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 or series supply 

Heater voltage Vf 

Heater current If 

white 

50 °Jo 

min. 350 mm 

min. 290.9 mm 

min. 226 mm 

6.3 V 

300 mA 

CAPACITANCES 

Control grid to all other elements Cgl 6.0 pF 

Cathode to all other elements Ck 5.0 pF 

Final accelerator to external conductive coating Cg3,g5(p)~m 600 pP 

r —
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M38-120W 

MECHANICAL DATA 

319.1 i 3.5 
2° 

,.'y/~{~ 

,~~, _ ,~.~ ~ S~, r ~' 

63.5 

42 ~/O 
/ +  

G,/ ft}KfnCf ~In! 

40- 
t~ 

vu 

16024 

r 

~ z y u3 ~. 
~J 

_~ 

SOmin 27326.5 

18.121 30mT*ax 

} 

0zze 
min 

~5
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M38=120W 

MECHANICAL DATA (continued) 

kf f 

((i )193.95~i1

9~ 

f 
fza9ol9 

\bunting position: any. except vertical with the screen downward and the axis of the 
tube making an angle of less than 20o with the vertical. 

Ba~e 

Cavity contact 

Accessories 

Neo eightar (B8H) 

CT8 

Final accelerator contact connector type 55563 

Socket 2422 501 06001 

FOCUSING electrostatic 

The range of focus voltage shown under "Typical.operatingconditions" results inop-
timum focus at a beam current of 100 µA. 

DEFLECTION double magnetic 

diagonal deflection angle 1100

1)2)3)4)5) See page 6. 
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M38-120W 

PICTURE CENTRING MAGNET 

—~ Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 
10 Oerstedt). Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

REFERENCE LINE GAUGE Dimensions in mm 

JEDEC 126 

r=ooaae~s=~+rc.cs 
peierence Ime 

7707027 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage g5(~) 
Focusing electrode voltage VS4 0-400 V 1) 
First accelerator voltage Vg2 400 V 
Grid No. 1 voltage for visual 

extinction of a focused raster —Vgl 40 to 85 V 
Resolution at screen centre min. 625 lines 
Measured at Vg3,g5(p) 16 kV 

Vg2 400 V 

This tube will resolve 650 lines measured at a screen current of 100 µA. 
The focus voltage is adjusted to obtain the smallest roundest spot. For optimum 
overall resolution an external centring magnet may be required. 

4 February 1972 



M38-120W 

LIMITING VALUES (Absolute max. rating system ) 

Voltages are specified with respect to cathode unless otherwise stated. 

max. 18 kV 
Final accelerator voltage 

Vg3' g5(!) min. 13 kV 

Focusing electrode voltage 
Vg4
g4 

max. 0.5 kV 

max. 550 V 
First accelerator voltage 

Vg2 min. 350 V 

Control grid voltage, negative -Vgl max. 150 V 
positive Vgl max. 0 V 
positive peak Vglp max. 2 V 

Cathode to heater voltage, positive V~ max. 250 V 
positive peak Vkp._ max. 300 V 

negative -V~ max. 135 V 
negative peak -Vk{p max. 180 V 

CIRCUIT DESIGN VALUES 

Focusing electrode current, positive Igo max. 25 µA 
negative -Ig4 max. 25 µA 

Grid no.2 current , positive Ig2 max. 5 µA 
negative -Ig2 max. 5 µA 

MAXIMUM CIRCUIT VALUES 

Resistance between cathode and heater R~ max. 1 MS2 

Impedance between cathode and heater 
(f=50 Hz) 

Z~ max. 500 kSt 

Resistance between grid no.l and earth Rgl max. 1.5 MS2 

Impedance between cathode. and earth 
(f=50 Hz) 

Zk max. 100 kS2 

1) With the small change in focus spot size with variation of focus voltage the limit 
of 0 to 400 V is such that an acceptable focus quality is obtained within this range. 
If it is required to pass through the point of focus, a voltage of at least -100 V to 
+500 V will be required. 
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M38-120W 

WARNING 

X-ray shielding is advisable to give protection against possible danger of personal 

injury arising from prolonged exposure at close range to this tube when operated 
above 16 kV . 

EXTERNAL CONDUCTIVE COATING 

This tube has an exSernal conductive coating (m), which must beearihed and capac-
itance of this to the final electrode is used to provide smoothing for the EHT supply. 
The tube marking and warning labels are on the side of the cone opposite the final 
electrode connector and this side should not be used for making contacito the ex-
ternal conductive coating. 

NOTES TO OU"1'LINE DRAWING 

1) The reference line is determined by the plane of the upper edge of the flange of 
reference line gauge, QEDEC 126) when the gauge is resting on the cone. 

2) End of guaranteed contour. The maximum neck and cone contour is given by the 
Reference line gauge (see page 4). 

3) Bulge at splice-line seal may increase the indicated maximum value for envelope 
width, diagonal and height by not more than 6.4 mm, _but at any point around the 
seal, the bulge will not protrude more than 3.2 mm beyond the envelope surface 
at the location specified for dimensioning the envelope width, diagonal and height. 

4) The tube should be supported on both sides of the bulge. The mechanism used 
should provide clearance for the maximum dimensions of the bulge. 

5) The maximum dimension is determined by the reference line gauge. 
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CATHODE-RAY TUBES 

C-R tubes for special applications 





MG/U/Y13-38 

PROJECTION TUBE 

The M.13-38 are 13 cm diameter projection tubes. 
The tubes are designed for large screen projection of colour TV displays. 

QUICK REFERENCE DATA 

Final accelerator voltage 50 kV 

Deflection angle 47°

Focusing magnetic 

SCREEN 

Type MG13-38 MU13-38 MY13-38 

Colour green blue red 

Colour point x=0.19 y=0.72 x=0.17 y=0.13 x=0.66 y=0.33 

Useful area min. 92x69 mm2

B rightne s s 

MG13-38 

MU13-38 

MY13-38 

measured at Vg2 = 50 kV 

Ip = S00 µA 

raster size 92x69 mm2

HEATING 

Indirect by A.C. or D.C.; parallel or series supply 

Heater voltage 

Heater current 

2000 mcd/cm2

290 mcd/cm2

600 mcd/cm2

Vf 6.3 V 

If 300 mA 
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MG/U/Y13-38 

MECHANICAL DATA Dimensions in mm 

1) Reference line is determined by position where a gauge 38. 1 x ' 05 mm dia-
meter and 50 mm long will rest on bulb cone. 

—0.00 

2) Socket for this base should not be rigidly mounted; it should have flexible 
leads and be allowed to move freely. Bottom circumference of base shell 
will fall within circle concentric with cone axis and having a diameter of 
50 mm. 

3) Distance reference line -top centre of grid. 

4) This pin must be connected to earth. 
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MG/U/Y13-38 

MECHANICAL DATA (continued) 

Mounting position: any, except with screen dovniwards with the axis at an angle 
of less than 50o to the vertical. 
The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Base Duodecal 7 p 

Dimensions and connections 

Overall length 

Face diameter 

Net weight 

max. 374 mm 

max. 132.5 mm 

approx. 950 g 

Accessories 

Socket type 5912/20 

Final accelerator contact connector supplied with tube 

CAPACITANCES 

Control grid to all other elements 

Cathode to all other elements 
Cgl 
Ck 

max. 10 pF 

max. 9 pF 

FOCUSING magnetic 

Distance from the centre of the air gap of the focusing coil to the front of the 
screen 240 mm 

DEFLECTION double magnetic 

deflection angle 47° 

TYPICAL OPERATING CONDITIONS 

Accelerator voltage Vg2(.I) 50 kV 

Negative grid No. 1 voltage for visual 
extinction of focused raster -Vgl 100 to 170 V 

Peak accelerator current Ig2p min, 2500 µA 
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MG/U/Y13-38 

LIMITING VALUES (Absolute max. rating system) 

Measured with respect to cathode 

Accelerator voltage 

Control grid voltage, 

negative 

positive 

positive peak 

Grid No.2 current 

Cathode to heater voltage, 

cathode positive 

cathode negative 

Resistance between heater and cathode 

Resistance between grid and earth 

Impedance between grid and earth 
(f = 50 Hz) 

max. 55 kV 
Vg2(~) 

min. 40 kV 

—Vgl max. 200 V 

Vgl max. 0 V 

Vglp max. 0 V 

Ig2 max. 500 µA 1) 

V+~ f_ max. 100 V 

V_k/f+ max. 50 V 2) 

R~ max. 20 kS2 

Rgl max. 1.5 MS2 

Zgl max. 0.5 MS2 

1 In order to prevent the possible occurrence of cracked faces, for images 
with concentrated bright areas (high screen loads) the g2 current should be 
kept lower than the indicated value. This is especially the case as for as 
stationary pictures are concerned. 

2) In order to avoid excessive hum, the A.C. component of the heater to cath-
ode voltage should be as low as possible and must not exceed 20 VgMg. 
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MG/U/Y13-38 

GENERAL OBSERVATIONS 

It is essential that means be provided for the instantaneous removal of the 
beam current in the event of a failure of either one or both of the time bases. 
Unless such a safety device is incorporated a failure of this type will result in 
the immediate destruction of the screen of the tube. 

Shielding equivalent to a lead thickness of 1 mm is required to protect the ob-
server against X radiation. 

The raster dimensions should not come below the minimum of 69x72 mm2. 
The screen shall be given adequate cooling by applying a continuous airblast 
onto the screen of approx. 0.06 m3/sec. 

In order to prevent damage of the tube caused by a momentary internal arc a 
resistor of 50 kSt has to be connected between anode contact and the power sup-
ply. 

Before removing the tube, the screen and the cone should be discharged. 

The spark trap and the outer coating of the tube must be connected to earth. 

It is necessary to centre the focusing coil to get optimum sharpness. 

It :s recommended to use the E.H.T. connector, which is delivered with each 
tube. 
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MW13-38 

PROJECTION TUBE 

The MW13-38 is a 13 cm diameter projection tube. 
The brightness of the tube is such that it can be used for large screen projec-
tion of TV displays. 

QUICK REFERENCE DATA 

Final accelerator voltage 50 kV 

Deflection angle 47°

Focusing magnetic 

SCREEN 

Metal backed 

Colour 

Useful screen area 

Brightness 

measured at Vg2 = 50 kV 

II = 500 µA 

raster size 92 x 69 mm2

white 

92 x 69 mm2

min. 870 mcd/cm2

HEATING 

Indirect by A.C. or D.C. ; parallel or series supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

CAPACITANCES 

Control grid to all other elements 

Cathode to all other elements 
Cgl 
Ck 

max. 10 pF 

max. 9 pF 
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MW13-38 

MECHANICAL DATA 

131± 1.5 
m!n 1)5~ 

F4fve.~e line 
0 

36.5 ± 1.5 

h 

3t1 

ro x~ 
Q 

a ~ 

1 
 "~ cwrKctee w Borth 

Dimensions in mm 

1) Reference line is determined by position where a gauge 38.1 ~' 05 mm dia-
meter and 50 mm long will rest on bu]b cone. 

-0.00 

z) Socket for this base should not be rigidly mounted; it should have flexible 

leads and be allowed to move freely. Bottom circumference of base shell 
will fall within circle concentric with cone axis and having a diameter of 
50 mm. 

3) Distance reference line -top centre of grid. 

4) This pin must be connected to earth. 
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M W 13-38 

MECHANICAL DATA (continued) 

Mounting position: any, except screen downwards with the axis at an angle of 
less than 50° to the vertical. 
The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

Base Duodecal7 p 

Dimensions and connections 

Overall length 

Face diameter 

Net weight 

max. 374 mm 

max. 132.5 mm 

approx. 950 g 

Accessories 

Socket type 5912/20 

Final accelerator contact connector supplied with tube 

FOCUSING magnetic 

Distance from the centre of the air gap of the focusing coil to the front of the 
screen 240 mm 

DEFLECTION double magnetic 

deflection angle 47°

TYPICAL OPERATING CONDITIONS 

Accelerator voltage Vg2(p) 50 kV 

Negative grid No. l voltage for visual 
extinction of a focused raster -Vgl 100 to 170 V 

Peak accelerator current Ig2p min. 2500 µA 
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MW13-38 

LIMITING VALUES (Absolute max. rating system) 

Measured with respect to cathode 

Accelerator voltage V (p) g2 
max. 
min. 

55 
40 

kV 
kV 

Control grid voltage, 

negative -Vgl max . 200 V 

positive Vgl 
max . 0 V 

positive peak Vglp max . 0 V 

Grid No.2 current 
Ig2 

max . 500 uA 1) 

Cathode to heater voltage, 

cathode positive V.~/f_ max. 100 V 2) 

cathode negative V-k/f+ max. 50 V 

Resistance between heater and cathode R~ max . 20 kSt 

Resistance between grid and earth 
~l 

max. 1.5 MS2 

Impedance between grid and earth 
(f = 50 Hz) Zgl max. 0.5 MS2 

1) In order to prevent the possible occurrence of cracked 
with concentrated bright areas (high screen loads) the g2 
kept lower than the indicated value. This is especially 
stationary pictures are concerned. 

faces, for images 
current should be 
the case as for as 

2) In order to avoid excessive hum, the A.C. component of the heater to cath-
ode voltage should be as low as possible and must not exceed 20 VRMS• 
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MW13-38 

GENERAL OBSERVATIONS 

It is essential that means be provided for the instantaneous removel of the 
beam current in the event of a failure of either one or both of the time bases. 
Unless such a safety device is incorporated a failure of this type will result in 
the immediate destruction of the screen of the tube. 

Shielding equivalent to a lead thickness of 1 mm is required to protect the ob-
server against X radiation. 

The raster dimensions should not come below the minimum of 69x72 mm2. 
The screen shall be given adequate cooling by applying a continuous airblast 
onto the screen of approx. 0.06 m3/sec. 

In order to prevent damage of the tube caused by a momentary internal arc a 
resistor of 50 kSZ has to be connected between anode contact and the power sup-

P1Y 

Before removing the tube, the screen and the cone should be discharged. 

The spark trap and the outer coating of the tube must be connected to earth. 

It is recommended to use the E.H.T. connector, which is delivered with each 
tube 

It is necessary to centre the focusing coil to get optimum sharpness. 
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OBSOLETE TYPE M.13-16 

Replacement type, see Q13-110.. 

Apart from the phosphor,theQ13-110.. is equivalent to the M. 13-16. 
The Q13-110GU has an improved phosphor with respect to the MK13-16. 
The Q13-110BA has the same phosphor as the MC13-16. 
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Q13-110.. 

FLYING SPOT SCANNER TUBE 

The Q13-110.. is a 13 cm diameter cathode-ray tube intended for flying spot 
applications . 

QUICK REFERENCE DATA 

Accelerator voltage 

Deflection angle 

Resolution 

25 kV 

400

1000 line s 

SCREEN 

Metal backed 

Colour Persistence 

Q13-110BA 

Q13-110GU 

Purplish blue 

White 

Very short 

Very short 

Useful screen diameter 

HEATING 

Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

CAPACITANCES 

Grid No.l to all other electrodes 

Cathode to all other electrodes 

Accelerator to outer conductive coating 

Cgl 
Ck

Cg2~4)/m 

min. 108 mm 

Vf 

If 

6.3 V 

300 mA 

6.5 pF 

6 . S pF 

250 to 450 pF 
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MECHANICAL DATA 

~no~.a. 

Dimensions in mm 

Mounting position: any, except with screen downwards and the axis of the tube 
making an angle of less than 50o with the vertical. 

Base Duodecal 7p. 

1) Reference line, determined by the plane of the upper edge of the reference 
line gauge when the gauge is resting on the cone. 

2) Insulating outer coating; should not be in close proximity to any metal part. 

3) Conductive outer coating; to be grounded. 

4) Recessed cavity contact. 

5) Spark trap; to be grounded. 

6) The distance between the deflection centre and the reference line should not 

exceed 31 mm. 

7) Distance between the centre of the magnetic length of the focusing unit and 
the reference line. 

2 March 1972 



FOCUSING 

Focusing coil 

DEFLECTION 

magnetic 

magnetic 

type AT1997 

Q13-110.. 

REFERENCE LINE GAUGE Dimensions in mm 

OPERATING CHARACTERISTICS 

Accelerator voltage 

Beam current 

Negative grid No.l cut-off voltage 

Resolution at centre of screen better than 1000 lines 1) 

1) Wi[h focusing coil AT1997 

Vg2(p ) 
Ip 

—Vgl(Ip =0) 

25 kV 

50 to 150 µA 

5U to 100 V 

1 
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Q13-110.. 

LIMITING VALUES (Absolute max. rating system) 

max. 27 kV 
Accelerator voltage Vg2(~) min. 20 kV 

Grid No.l voltage, 

negative value -Vgl max. 200 V 

positive value +Vgl max. 0 V 

peak positive value +Vglp max. 2 V 

Cathode current Ik max. 150 µA 

Voltage between heater and cathode 1) 

cathode negative V~ (k neg.) max. 125 V 

cathode positive V~ (k pos.) max. 200 V 

peak value, cathode positive V~p (k pos.) max. 410 V 2) 

External resistance between heater 

and cathode R~ max. 1 MS2 

External grid No.l resistance Rgl max. 1.5 MS2 

External grid No.l impedance at a 
frequency of 50 Hz Zgl (f = 50 liz) max . 0.5 MS2 

REMARKS 

Measures should be taken for the beam current to be switched off immediately 
when one of the time -base circuits becomes defective. 

An X-ray radiation shielding with an equivalent lead thickness of 0.5 mm is 
required to protect the observer. 

1) In order to avoid excessive hum, the A . C .component of the heater to cathode 
voltage should be as low as possible and should not exceed 20 VRMS• 

2) During aheating-up period not exceeding 45 sec. 

4 February 1970 
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CAMERA TUBES 



SURVEY 
PLUMBICONS 

SURVEY PLUMBICONS• 

Abbreviations used in the table: 

Br = in black and white and colour broadcast cameras 

E = Electrostatic 

ER = Leadoxide photoconductive layer with extended red response 

I =Integral 

Ind = in black and white and colour cameras in industrial and educational 
applications 

LLLTV = in low light level TV equipment, coupled with an image intensifier 

M =Magnetic 

Med = in medical X-ray applications in combination with an X-ray image 

intensifier 

S =Separate 

Sc = in scientific applications 

Sp =Special high-resolution photoconductive layer 

St =Standardleadoxide photoconductivelayer 

NOTES 

1) 

2) 

3) 

4) 

5~ 

6) 

Non-preferred type; for replacement purposes only. 

Without anti -halation glass disc. 

With infra -red filter on anti-halation glass disc. 

With non-cladded fibre optic faceplate, ACT electron gun and light pipe. 

With black cladded fibre optic faceplate. ACT electron gun and light pipe. 

Front loading type. 

~) With suffix /O1 without anti -halation disc; e.g. XQ1071/O1R. 

$) Rear loading type. Provided with ceramic centring ring, ACT electron gun and 

light pipe. 

9) Front loading type with ACT electron gun and light pipe. 

+ Data in preparation. 

Registered Trade Mark for TV camera tube. 

1 February 1972 
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55875., L, R,G,B 220 11/4 M M I 95 St Br 1) 
55875., R, G,B-IG 220 11/4 M M I 95 St Ind 1) 
55876/01 214 ].1/4 M M I 95 St Med 1)2) 

XQ1020. , L, R, G, B 220 11/4 M M S 300 St Br 
XQ 1021. ; R, G, B 220 11/4 M M S 300 St Ind 

XQ1022 214 11/4 M M S 300 St Med 2) 
XQ1023., L, R 220 11/4 M M S 300 ER Br 
XQ1024.,R 220 11/4 M M S 300 ER Ind 
XQ1025., L, R 220 11/4 M M S 300 ER Br 3) 
XQ1026.,R 220 11/4 M M S 300 ER Ind 

XQ1220series 210 11/4 M M S 300 St Med, Sc, LLLTV 4) 
XQ1230series 210 11/4 M M S 300 St Med, Sc, LLLTV 5} 
XQ1070., R, G, B 164 1 M M S 95 Sp Br 6}7) 

XQ1071., R, G, B 164 1 M M S 95 Sp Ind 6)7) 
XQ1072 158 1 M M S 95 Sp Med 

XQ1073.,R 164 1 M M S 95 ER Br + 
XQ1074. , R 164 1 M M S 95 ER Ind + 
XQ 1080. , R, G, B 164 1 M M S 95 Sp Br 8) 
XQ1081.,R,G,B 164 1 M M S 95 Sp Ind 8)+ 

XQ 1090. , R, G, B 164 1 M M S 95 Sp Br 9)+ 

XQ1091. , R, G, B 164 1 M M S 95 Sp Ind 9)+ 
XQ1100. , R, G, B 158 1 M M S 95 Sp Br 2)9)+ 
XQ1101. , R, G, B 158 1 M M S 95 Sp Ind 2)9)+ 
XQ1102 158 1 M M S 95 Sp Med 2)9)+ 
XQ 1210. , R, G, B 136 5/8 E M S 300 Sp Br + 

XQ 1211. , R, G, B 136 5/8 E M S 300 Sp Ind + 
XQ 1213. , R, G, B 136 5/8 E M S 300 ER Br + 
XQ1214.,R 136 5/8 E M S 300 ER Ind + 

Abbreviations and notes see page 1 

February 1972 2 



SURVEY 
VIDICONS 

SURVEY VIDICONS 

Abbreviations used in the table: 

Br = in black and white and colour broadcast cameras 

E =Electrostatic 

GP =General purpose 

HI = in high-quality industrial CCTV black and white and colour cameras 

I =Integral 

Ind = in industrial CCTV black and white and colour cameras 

M =Magnetic 

Med = in medical X-ray applications, coupled with an X-ray image intensifier 

Ml = in military applications 

S =Separate 

Sc = in scientific applications 

NOTES 

1) except for tube length 

2) except for heater current 

+ Data in preparation 

1 February 1972 
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XQ1010 159 1 E E S 300 Ml, Sc, Ind 

XQ 1031 130 1 M M I 95 55850F, S, SR 1) 
XQ1030 1) 

Med, Br, 
HI 

XQ1032 130 1 M M I 95 55850N,AM 1) 
XQ 1030 1) 

Ind, GP 

XQ1240 159 1 M M S 95 55851F, S, SR 
XQ1040> XQ1041,XQ1042 
55852F,S,SR 2) 
XQ1050,XQ1051,XQ1052 2) 

Med, Br, 
HI 

XQ1241 159 1 M M S 95 55851N,AM 
XQ 1043, XQ 1044 
55852N, AM 
XQ1053, XQ1054 

Ind, GP 

XQ1270 105 2/3 M M I 95 Ind, GP + 

XQ1271 105 2/3 M M S 95 Ind, GP+ 

Abbreviations and notes see page 1 
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GENERAL OPERATIONAL NOTES CAMERA TUBES 
VIDICONS 

A. PRINCIPLES OF OPERATION OF VIDICONS WITH MAGNETIC FOCUSING; 
MAGNETIC DEFLECTION 

1. With integral mesh 

Mechanical design 

The schematic arrangement of .the vidicon with its accessories is shown in 
Fig.l. 

The vidicon may be assumed to consist of three sections, namely the elec-
tron gun, the scanning section, and the target section. 

focusing cod 
horizontal and vertical alignment 
deflectim coils coil 

gloss 
faceplate 

target 

IFS ~ 

~~i~~~~~~~~~~~~VV ~~~~~ ~~:~ %~~~~~~~~~; i~~~~~QQ~44jQ~~~~~_Q~ 
ijJ~j~ji % °~O~~jJi %0~~~~~J~~~~~~J~~~~~~~~~~~~Q i~i0~:•i~ _~~ ~~~ 

target grid N°4 
cormection 

izaom 

grid N°2 
grid, N° 7 

cathode 

grid N°3 

Fig.l. Schematic electrode and coil arrangement 

The electron gun contains a thermionic cathode, a grid gl controlling the 
beam current, and. a limiter electrode g2 which accelerates the electrons 
and releases them in a fine beam through its diaphragm. 

The scanning section. The electron beam released by g2 enters the space 
enclosed by the cylindrical electrode gg. By means of the combined action of 
the adjustable electrical field of g3 (beam focus control) and a fixed axial 
magnetic field produced by the focusing coil, the electrons are focused in one 
loop on to the target. 

The far end of the g3 cylinder is closed with a fine metal mesh, g4, electri-
cally connected to g3, which produces a uniform, decelerating field in front 
of the target: The focused beam is magnetically deflected by two pairs of de-
flection coils so that it scans the target. Proper alignment of the beam with 
the axial magnetic field is achieved by either an adjustable magnet, or, as 
shown in Fig.l, by two sets of alignment coils producing an adjustable trans-
verse magnetic field. 

October 1971 1 



The target section  is illustrated in Fig.2. It consists of: 
- an optically flat glass faceplate, 
- a transparent conductive film on the inner surface of the faceplate, con-

nected electrically to the external signal-electrode ring, 

- a thin layer of photoconductive material deposited on the conductive film; 

in the dark this material has a high specific resistance, which decreases 

with increasing illumination. 

The optical image to be televised is focused on the conductive film by means 

of a lens system. 
transparent photoconductive 
conductive layer 

fRm 

tacep7ate s'gnoleleciroab 

Fig.2, Target section 

Operation 

The external signal-electrode ring is connected via a load resistor to a pos-

itive voltage in the order of 40 V (see Fig, 3), 

The target may be assumed to consist of a 

large number of target elements corresponding 
to the number of picture elements . Each target 
element consists of a small capacitor (Ce), 
connected on one side to the signal electrode 
via the transparent conductive film and shunted 
bya light-dependentresistor(Rld), seeFig.3), 

When the target is scanned by the beam its 
surface will be "stabilized" at approximately 
the cathode potential (low -velocity stabiliza-
tion) and a potential difference will be estab-
lished across the photoconductive layer, in-

other words, each elementary capacitor will 
be charged to nearly the same potential as 
applied to the electrode ring. 

In the dark, the photoconductive material is a Fig.3 
fairly good insulator, so that only a minute 
fraction of the charge of the elementary ca-
pacitors will leak away between successive scans. This charge will be res-
tored by the beam; the resulting current to the signal electrode is termed 
"dark current". 

R1d 

Ce

Rrd 

Ce Doom 

r ---- ~ 
I I mrget elerrrent I Ce I 

+40 ~ 

tI oprranp~~rrer 
RON 
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When an optical image is focused on to the target, those target elements which 
are illuminated will become more conductive and will be partly discharged. 
As a consequence a pattern of positive charges corresponding to the optical 
image will be produced on the side of target facing the gun section. 

While scanning this charge pattern the electron beam will deposit electrons 
on the positive elements until the latter are restored to their original cathode 
potential, causing a capacitive current to the signal electrode and hence a 
voltage across the load resistor RL. This voltage, negative going for the 
highlights, is the video signal and is fed to the pre-amplifier. 

A vidicon is called "stabilized" when the magnitude of the beam current ap-
plied is just sufficient to restore the scanned surface to cathode potential, so 
that all elementary capacitors, includutg those at the highlights in the image, 
are-recharged successively, 

During the retrace periods the beam electrons should be prevented from 
landing on the target since otherwise the scan retraces will appear as dark 
lines in the picture obtained on the monitor. This may be achieved either by 
cutting off the beam with suitable negative blanking pulses on the control grid 
or by cutting off the target with adequate positive blanking pulses applied to 
the cathode. 

2. With a separate mesh construction 

The focus coils commonly used in vidicon cameras do no[ produce an ideal 
focus field distribution in the vicinity of the vidicon's photoconductive target. 

The resulting "landing errors" of the scanning beam reduce the sensitivity 
and resolution at the periphery of the picture. The beam landing errors can 

be corrected by electron-optical means. A lens for this purpose may be 
formed by the cylindrical electrode (g3) and the mesh electrode (g4). In the 

vidicons with a separate mesh electrode g4 is electrically insulated from g3 
and connected to a separate base pin. 

The mesh electrode (g4) should be made positive with respect to the cylin-
drical electrode (gg); the optimum potential difference depends on: 
a. the operating mode of the vidicon (choice of the focusing field and Vg3); 
b. the particular type of deflection coil unit used. 
As a rule, to obtain the best resolution and most uniform whites the V.S4
should be from 1.3 to 1.5 times higher than Vg3. Fig.4 shows a typical curve 
revealing the effect of the ratio Vg4/Vg3 on the resolution measured on a 
vidicon type XQ1240 in a cgil unit type AT1102/O1. The fall-off in resolution at 
Vg4/Vg3 = 1, corresponding to the situation with conventional vidicons, is 
caused by the defocusing effect of a space charge at the cathode side of the 
mesh electrode, produced by secondary electrons released from the mesh. 
This space charge can be prevented from building up by making g4 at least 
15 Volts positive relative to g3. 
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Fig.4, Effect of the Vg4/Vg3 ratio on the resolution of a 
vidicon type XQ1240. 

Operation of g4 at a negative potential with respect to g3 must be avoided in 

any case, since this would inflict permanent damage on the target, due to ion 

bombardment. A higher potential applied to g4 will slightly raise the required 

deflection currents but these will usually remain well within the ratings of the 

camera deflection circuits. 

7251241 

Caution, If the camera wiring has been adapted )for the use of vidicons with 

separate mesh, insertion of an integral -mesh vidicon will result in normal 

performance of the tube and do no harm to the tube or the wiring of the cam-

era, However, it should be borne in mind that the insertion of a separate -
mesh vidicon in an unmodified camera may be detrimental to the vidicon, its 
target being damaged by ion bombardment; moreover, performance will be 
unsatisfactory. 

A leaflet is available on request giving suggestions for making cameras 

suitable for incorporating separate-mesh tubes. 

B. EQUIPMENT DESIGN AND OPERATING CONSIDERATIONS 

The signal electrode connection should be made by a spring contact which bears 

against the metal ring at the face end of the tube. The spring contact may be 

provided as part of the focusing coil design. 

The signal -electrode voltage should be limited tosuch a value [hat the peak dark 
current does not exceed 0.25 µA. 

This is of particularimportance for the design and adjustment of vidicon cam-

eras with automatically controlled sensitivity (automatic control of the signal -

electrode voltage). 

Operation of vidicons at excess dark current will result in damage to the photo-

conductive target and hence shorten the tube life. 
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The deflection yoke and the focus coil used must be so designed that the beam 
lands perpendicularly to the target at all points ofihe scanned area, to ensure 
high uniformity of sensitivity and focus. 

The deflection circuits must provide constant scanning speeds in order to obtain 
good black-level reproduction. The dark-current signal being proportional to 
the velocity of scanning, any change in this velocity will produce ablack-level 
error. 

The polarity of the focusing coil should be such that anorth-seeking pole is at-
tracted to the image end of the focusing coil, with this pole located outside of and 
at the image end of the focusing coil. 

The alignment coil assembly should be,located on the tube so that its centre is 
at a distance of approx. 94 mm (3'11/16 in) from the face of the tube, and be 
positioned so that its axis coincides with the axis of the tube, the deflecting yoke 
and the focusing coil. 

The temperature of the faceplate should never exceed 80 oC, either during oper-
ation or storage. Operation at a faceplate temperature of 25 to 35 °C is recom-
mended . 

The temperature of the faceplate is determined by the heating effects of the in-
cident illumination, the associated components and the environment and, to a 
minor extent, by the tube itself. 

To reduce these heating effects and to permit operation in the preferred tem-
perature range under conditions of high light levels, respectively high ambient 
temperatures, the use of an infra -red filter between object and camera lens, or 
a flow of cooling air directed across the faceplate, is recommended. 

Scanning amplitude 

Full-size scanning of the 9.6 mm x 12.8 mm area of the photoconductive layer 
should always be applied. 
Underscanningof the photoconductive layer, i.e. scatning of an area of less than 
9.6 mm x 12.8 mm or failure of scanning for even a short duration should al-
ways be avoided, since this may cause permanent damage to the specified full-
size area. 

The resolution of a vidicon increases with increasing Vg3 and V84. In general 
grid 3 and 4 should be operated above 250 V. 
In the low voltage mode (Vg3 = Vggg = 275 V for integral mesh tubes; Vg - 275 V 
and V = 385 V for separate mesFi tubes in the coil unit AT1102/O1) the current 
throug~4 the focusing should be such as to provide an axial magneticfieldstrength 
of approximately 3200 A/m (40 Oe ). 
A substantial increase in both limiting resolution and amplitude response maybe 
obtained by operating the tube in the high voltage mode (Vg - Vg - 600 V for 
integral mesh tubes, Vgq = 600 V and Vg4 = 840 V for separate mesh tubes, and 
an axial magnetic field of approximately 5500 A/m (7U Oe) . 
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Since beam-landing errors increase with increasing Vg3 and Vg4, such opera-
tion will show a reduced signal output in the corners of the scanned area. When 
a vidicon with integral mesh is operated in this manner, the deflecting and fo -
cusing coils employed must be designed in such a way that beam-landing errors 
are minimized. 

Compensation of residual beam-landing errors can be obtained by supplying 
modulating voltages of parabolic shape and of both horizontal and vertical scan-
ning frequencies to the cathode and additionally, in order to prevent beam-mod-
ulation, to gl and g2. 

A suitable amplitude for this mixed parabolic waveform is approximately 4 V 
peak -to-peak. The polarity should be chosen such that the potential of the cath-
ode is lowered as the beam approaches the edges of the scanned area. The use 
of this modulating waveform also improves the centre-to-edge focus of the 
vidicon. 

Operation in the high voltage mode requires increased power for the deflecting 
and focusingcoils, whichwill result in a higher tube temperature unless adequate 
provisions for cooling are_made. Compensation of beam-landingerrorsby means 
of mixed modulating voltages of parabolic shape applied to the cathode is in gene-
ral not needed for vidicons with separate mesh since the beam-landing errors 
may be sufficiently reduced by a proper choice of the 'Vg4/Vg3 ratio. 

T 

C. INSTRUCTIONS FOR USE FOR VIDICONS WITH MAGNETIC FOCUSING AND 
MAGNETIC DEFLECTION 
1. In the case of a separate-mesh vidicon make certain that the camera. is 

adapted for separate-mesh vidicons. 
2. Clean the faceplate of the tube. 

3. Insert the tube in the deflection unit so that the direction of the horizontal 

scan is essentially parallel to the plane defined by the short index pin and the 

longitudinal axis of the tube. 
4. Press the socket firmly onto the base pins. 
5. Cap lens and close iris. 
6, Set: (a) grid No.l bias control at maximum negative bias (beam cut-off) 

(b) signal -electrode voltage to approximately 25 V 
(c) scanning amplitude to maximum scan. 

7. Switch on camera equipment and monitor; allow a few minutes  for heating up. 

8. Adjust monitor to produce a faint, non overscanned, raster. 
9. Direct camera to the scene to be televised and uncap lens. 

10. Turn grid No, I hias -control slowly till a picture is produced on the monitor. 
If this picture appears washed out, increase beam current. If the picture is 
too faint, increase lens aperture. 

11. Adjust beam focus ( Vg3, Vg4 for integral -mesh tubes, Vg3 for separate-
mesh tubes) and optical focus alternately for best possible focus. 

12. Adjust scanning amplitudes: 
(a) by means of a mask of 9.6 mm x 12.8 mm, which is in contact with and 

centred at the faceplate. Decrease horizontal and vertical deflecting cur-
rents till the periphery of this mask is just outside the raster on the 
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monitor. This procedure may be facilitated by small adjustments of the 
centring controls; 

(b) if no mask is available, direct the camera to a test chart having correct 
aspect ratio (3 : 4) and adjust the centring controls in such a way that the 
target ring is just visible in the corners of the picture. Adjust distance 
from camera to test chart and optical focus alternately till the picture 
of the test chart completely fills the scanned raster on the monitor. 

Fig. 

13, Adjust alignment controls so that the centre of the picture does not move 
when beam focus (Vg3 and Vg4 for integral -mesh tubes, Vg3 for separate-
mesh tubes) is varied. 

14, Cap lens and adjust signal-electrode voltage to such a value that further in-
crease would cause the background signal to become objectionally high or 
non -uniform . 

15. Uncap lens. Adjust beam focus control for optimal picture uniformity in 
respect of picture whites and resolution. 

16. Adjust iris for a picture of sufficient contrast and adjust beam current to the
minimum value which will give details in the picture highlights. 

17. Check alignment, beam focus and optical focus. 

20T19] 

Always:

- make sure the camera wiring is adapted for aseparate-mesh tube before in-
stallation; 

- make 'sure that the deflection circuits are operative before adjusting beam 
current; 

- maintain the same scanned target area, hence avoid rotating the tube; 
- use full size (9.6 mm x 12.8 mm) scanning of the target, hence avoid under -
scanning; 

- use sufficient beam current to stabilize the picture highlights; 
- adjust Vg4 of separate-mesh tubes to a value positive with respect to Vg3; 
- avoid peak -dark currents in excess of 0.25 µA; 
- avoid directing the camera at the sun; 
- keep lens capped when transporting the camera, 
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D. PROPERTIES OF THE PHOTOCONDUCTIVE TARGETS AS USED IN THE 

XQ1010, XQ1031/1032, XQ1240/1241 (Photoconductive targets type A ). 

Spectral response 

The spectral response of the targets used in the above tubes is shown in Fig. 6. 
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Fig. 6 

Dark current 

The range of dark currents determined at a faceplate temperature of 30 t  2 ° C 
is shown in Fig. 7. 1), 
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Fig. 7 

1) The XQ1240 is selected for a narrower range (see data sheets ). 
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Transfer characteristics 

The light transfer characteristics of atypical vidicon with three dark current 
settings as parameters are given in Fig. 8. 
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PLUMBICON 
SPECIFICATION 

Spurious signal specification for Plumbicon* tubes 

Revised edition in preparation 

-` Registered Trade Mark for television camera tube. 
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VIDICON 
SPECIFICATION 

Spurious signal specification for Vidicon tubes 

Section A Vidicons for telecine, other broadcast applications and critical in-
dustrial applications. 

Test conditions 

1. Aback illuminated test transparency, witha aspect ratio of 3:4, with threequal-
ity zones (see Fig.l) is projected onto the specified target area (9.6x 12.8mm2), 
producing even illumination. 

Fig.l h 

nrw 

2. Light level adjusted to produce a total target current of 0.3µA, target voltage 
adjusted for a dark current of approx. 20 nA, temperature 300 ± 2 oC, colour 
temperature of light source 2854 oK. 

3. Tube aligned and focused in accordance with the published instructions for use. 
4. Video-amplifier system having a bandwidth of 5. 5 MHz. 
5. Monitor adjusted for anon-blooming white. 
6. In the evaluation of blemishes the following definitions apply: 

a) a  spot (black or white) is a blemish with a maximum linear dimension mea-
sured in any direction of 0.75 of the picture height (0.8°jo for industrial grade 
tubes, 1~ for low cost tubes) 

b) a smudge (blackor white) is a blemishwith a maximum linear dimensionmea-
sured in any direction exceeding 0.75 of picture height (0.8~ for industrial 
grade tubes, 1~ for low cost tubes) 

Permitted number, size and location of blemishes  1) 

Dimensions of blemishes 
in ~o of picture height 

Permitted number of blemishes 

Zone I Zone II Zone III 

> 0.75 0 0 0 
< 0.75 but > 0.45 0 0 1 
_< 0.45 but > 0.2~ 0 2 2) 2 
< 0.2°/0 3) 3) 3) 

1) Spots (black and white) and smudges (black and white) are not counted when their 
contrast expressed in ~ of picture white as measured on a waveform oscilloscope 
is less than 25~ respectively 10°J0. 

2) Sum of diameters of these spots shall not exceed 0.75°0. 
3) Spots of this size are allowed unless concentration causes a smudge appearance. 

As contrast of the smudge the average contrast of the concentration is taken. 
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VIDICON 
SPECIFICATION 

Section B Vidicons for medical X-ray applications. 

Test conditions 

1. A back illuminated test transparency with three quality zones (see Fig.2) is 
projected onto the specified target area (15 mm dia circular) producing an even 

illumination. 

Fig.2 

2. Light level adjusted to produce a total target current of 0.2µA, target voltage 
adjusted for a dark current of approx. 20 nA, temperature 300 ± 2 °C. 

3. Tube aligned and focused in accordance with the published instructions for use. 

4. Video-amplifier system having a bandwidth of 5. 5 MHz. 

5. Monitor adjusted for anon-blooming white. 

6. As Section A. 6 

Permitted number, size and location of blemishes  2 ) 

Dimensions of blemishes 
in ~ of picture height 

> 0.75 
< 0.75 but > 0.45 

< 0.45 but > 0.2~ 
< 0.2°Jo

Permitted number of blemishes 

Zone I Zone II Zone III 

0 

0 
2 

3~ 

0 

1 
3 

3) 

0 

3 
6 

3) 

1) Sum of numbers of spots in zones II and III shall not exceed 6. 

2) Spots (black or white) and smudges (black or white) are not counted when their 
contras[ expressed in .°Jo of picture white as measured on a waveform oscilloscope 
is less than 25~ respectively 5~. 

3) Spots of this size are allowed unless concentration causes a smudge appearance. 
As contrast of the smudge the average contrast of the concentration is taken. 
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vlolcoN 
SPECIFICATION 

Section C Vidicons for industrial applications 

Test conditions 

As Section A 

Permitted number, size and location of blemishes 

Dimensions of blemishes 
in ~ of picture height 

> 0.8% 
< 0.8~ but > 0.6 0
< 0.6°~o but > 0.2~ 
< 0.2% 

Permitted number of blemishes 

Zone I +Zone II Zone III 

0 
0 
2 
2) 

0 
1 
3 
2) 

1) Spots (black and white) and smudges (black and white) are not counted when their 
contrast expressed in ~ of picture white as measured on a waveform oscilloscope 
is less than 50~. 

2) Spots of this size are allowed unless concentration causes a smudge appearance. 
As contrast of the smudge the average contrast of the concentration is taken. 

Section C Vidicons for low cost CCTV cameras 

Test conditions 

As Section A 

Permitted number, size and location of blemishes  1) 

Dimensions of blemishes 
in ~ of picture height 

> 1~ 
_< 1 °/-o but > 0.6~ 
< 0.6~ but > 0.2°0
< 0.2fo

Permitted number of blemishes 

Zone I +Zone II Zone III 

0 
1 
4 

2) 

0 
3 
6 

2) 

1) Spots (black and white) and smudges (black and white) are not counted when their 
contrast expressed in ~ of picture white as measured on a waveform oscilloscope 
is less than 50~. 

2) Spots of this size are allowed unless concentration causes a smudge appearance. 
As contrast of the smudge the average contrast of the concentration is taken. 
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RATING SYSTEM 

ABSOLUTE MAXIMUM RATING SYSTEM 

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

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

The equipment manufacturer should design so that, initially and throughout 
life, no absolute maximum value for the intended service is exceeded with any 
device under the worst probable operating conditions with respect to supply 
voltage variation, equipment component variation, equipment control adjust-
ment, load variations, signal variation, environmental conditions, and varia-
tions in characteristics of the device underconsiderat}on and of all other elec-
tronic devices in the equipment. 
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XQ1010 

CAMERA TUBE 

Vidicon television camera tube with electrostatic deflection and electrostatic focus-
ing and ruggedized construction; intended for use in compact TV systems in indus-
trial and other applications. 

QUICK REFERENCE DATA 

Separate mesh 

Focusing electrostatic 
Deflection electrostatic 
Construction ruggedized 
Diameter 25.4 mm (1 in) 
Length 158 mm (64 in) 
Heater 6.3 V, 300 mA 
Resolution > 600 TV lines 

OPTICAL 

Diagonal of quality rectangle on 
photoconductive layer (aspect ratio 3 : 4) 

Orientation of image on photoconductive layer: 
The direction of the horizontal scan is essential parallel ± 5° to the plane defined 
by pin no.2 and the longitudinal tube axis. 

Spectral response, max. response at approx. 550 nm 

HEATING 

Indirect by A.C. or D.C.; parallel and series supply 

Heater voltage 

Heater current 

max. 16 mm 

Vf 

If 

6.3 Vt10~ 

300 mA 

When the tube is used in a series heater chain, the heater voltage must not exceed 
9.5 Vas  when the supply is switched on. 

Data based on pre-production tubes 
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XQ1010 

CAPACTI'ANCES 

Signal electrode to all Cas 4. 5 pF 

xl to x2 
Cxlx2 

20 pF 

yl  to y2 
Cyly2 

20 pF 

The capacitance Cas, which effectively is the output impedance of the tube in-
creases when the tube is inserted into a shield. 

MECHANICAL DATA 

as 

g1 g3 
y2„ 0 O .~ ic. 

g4 

92

f 
short index pin 

Yl 
f nossez 

Mounting position: any 

Net weight 

ACCESSORIES 

x2 

g5 

k 

30t0i 

I3+0 
vgnoi electroGe(os l 

Dimensions in mm 

15913 

approx. 65 g 

Socket (provisional) 2422 505 00001 

FOCUSING electrostatic 

DEFLECTION electrostatic 

x -direction symmetrical 

y-direction symmetrical 
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XQ1010 

LIMITING VALUES (Absolute max. rating system) 
for scanned area of 9.6 mm x 12.8 mm (3/8 in x 1/2 in ) 

"Full-size scanning" i.e. scanning of a 9.6 mm x 12.8 mm area of the photoconductive 
layer should always be applied. The use of a mask having these dimensions is recom-
mended. Underscanning, i.e. scanning of an area less than 9.6 mm x 12.8 mm, may 
cause permanent damage to the specified full-size area. 

Signal-electrode voltage Vas max. 100 V 

Grid no.5 voltage Vg5 max. 750 V 

Grid no.4 voltage Vg4 max. 750 V 

Grid no.3 voltage Vg3 max. 750 V 

Grid no.2 voltage Vg2 max. 750 V 

Grid no.l voltage, negative -Vgl max. 200 V 

positive Vgl max. 0 V 

Cathode-to-heater voltage V~ max. 50 V 

Voltage between any combination of 
deflection electrodes V max. 200 V 

Output current, peak Iasp max. 0.6 µA 1) 

Dark current, peak Idarkp max. 0.25 µA 

Cathode current Ik max. 2 mA 

Faceplate illumination E max. 5000 lx 

Faceplate temperature, storage 
and operation t max. 80 oC 2) 

1)Video amplifiers should be capable of handling signal-electrode currents of this magni-

tude without overloading the amplifier or distorting the picture. 

2) Under difficult environmental conditions a flow of cooling air directed at the faceplate 

is recommended. When televising flames and furnacesappropriateinfra-red filters 

should be used. 
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XQ1010 

OPERATING CONDITIONS AND PERFORMANCE 

For a scanned area of 9.6 mm x 12. 8 mm and a faceplate temperature of 30 ± 2 oC. 

CONDTIIONS 

Mesh voltage 

Collector voltage 

Focusing electrode voltage 

Accelerator voltage 
Grid no. l voltage 

Vg5 
Vg4 

Vg3 

Vg2 
Vgl 

Deflection electrode voltage Vx,Vy
Correction voltage for centring OVx1x2,~ Vyly2 
Correction voltage for astigmatism OVxy
Alignment 
Screening 

Deflection voltage, 
x -deflection: for 12.8 mm scan, per electrode 
y-deflection: for 9.6 mm scan, per electrode 

PERFORMANCE 

Signal electrode voltage for 

dark current of 20 nA 
typical 

Signal current 

Faceplate illumination 8 lx, 

c.t. 2854 oK 
Decay: residual signal current after 

dark pulse of 200 ms. 
8 lx, c. t. 2854 oK, on faceplate 

Grid no.l voltage for picture cut-off, 
with no blanking applied 

Limiting resolution in picture centre 
Modulation depth at 400 TV lines, 
in picture centre 
in picture corners 

Geometry distortion 
Average ti of transfer characteristic for signal 

currents between 0.01 µA and 0.3µA 

For notes see page 5. 

Vas 

Vas 

Is

Vgl 

7 

425 V 

225 V 

100 V 
425 V 

adjusted for sufficient beam 
current to stabilize picture 
highlights 

225 V 1) 
max. 20 V 2) 
max. 10 V 3) 

not required 

close fitting mu-metal tubu-
lar shield 

55 Vpp±10~ 
42 Vpp±10% 

20 to 55 V 
30 V 

0.15 µA 

8 

-30 to -200 
600 

> 30 typ. 40 
> 15 typ. 25 

< 2 

0.7 

°Io 4 ) 

V 
TV lines 5) 

6) 

°Io 6) 7) 

%O 
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XQ1010 

NOTES 

1. Average d. c. voltage of the four deflection electrodes before correction forastig-
matism. (OVxy). 

2. Some centring of the scanned area on the target will generally be needed. The 
d, c. voltage differences between the electrodes xl and x2 (~Vx x2) and the elec-
trodes yl  and Y2 (OVyl , y2) needed for centring will not exceedlthe quoted value. 

3. Astigmatism correction may be achieved by applying a voltage difference (~Vxy) 
between the x deflection electrode pair and the y deflection electrode pair. This 
correction is obtained with a voltage difference OVxy not exceeding the quoted 
value. 

4. Signal electrode voltage set for a dark current of 20 nA. 

5. Measured with a video amplifier system having an appropriate bandwidth. 

6. Square wave response. Typical values for the tube proper, after correction for 
faults introduced by the optical system, measured with a peak signal current 
Isp =0.2µA. 

7. Corners defined as 0. ~5 of diagonal from centre. 

SHOCK AND VIBRATION 

Shock 

The tube will function satisfactorily after having been subjected 3 times in each of 6 
directions to a shock pulse of 30 g, duration 11 ms. 
The directions are: 

Vibratiott 

The tube will function satisfactorily when vibrated at 25 Hz to 500 Hz with an accel-
eration of 20 g in each of three mutually perpendicular directions one of which coin-
cides with the longitudinal axis of the tube. The rate of change of frequency is loga-
rithmic and such that a complete cycle occupies approximately 10 minutes. The 
duration of the test is 12 complete cycles in each of 3 directions• 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

CAMERA TUBE 

Plumbicon'•`, sensitive high-definition pick-up tube with photoconductive target and low 
velocity stabilization. 
The XQ1020 is intended for use in black and white, the L, R, G, and B versions for in four 
and three tube colour studio cameras. 

QUICK REFERENCE DATA 

Focusing magnetic 

Deflection magnetic 

Diameter approx. 30 mm 

Heater 6.3 V 300 mA 

OPTICAL 
•---

Dimensions of quality rectangle on 
photoconductive layer (aspect ratio 3:4) 

Orientation of image on photoconductive 
layer 

Sensitivity at colour temperature of 
illumination = 2850 K 

12. 8 mm x 17. 1 mm 1) 

By means of index pin 2) 

type: XQ1020, XQ1020L min. 325 µA/lumen 
XQ1020R min. 70 µA/lumen 3) 
XQ1020G min. 130 µA/lumen 3) 
XQ1020B min. 35 µA/lumen 3) 

Gamma of transfer characteristic 0.95 ± 0.05 4) 

Spectral response; max. response at approx. 500 nm 

HEATING 

Indirect by A. C. or D.C. ;parallel sypply 

Heater voltage 

Heater current 

j̀  Registered Trade Mark for T. V. camera tube 
1) 2) 3) 4) See page 5. 

Vf 6.3 V ±5% 

If 300 mA 
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XQ1020 
XQ1020L 
XQ1020R,G,6 

MECHANICAL DATA, Dimensions in mm 

Distance between axis of anti-reflection glass disc and geometrical centre of signal elec-
trode ring, measured in plane o~ faceplate: max. 0.2 mm. 
total glass thickness: 7.2 ± 0.2 n = 1. 5 

X30.6 max 
N ^ 
~~ ~3.Ot~~ 

N 
~, 
N 

~ ~ ~~ M

a 
E 
N 
N 

~30.15'as ~; 
—o 

d 
8 

m 

N 
.''~ 

O 

7Z0897B.7 

1) The base passes a flat gauge with a centre hole 9.00 ± 0.01 ~ and holes for passing the 

pins with the following diameters: 7 holes of 1.75 ± 0.005 ~ and one hole of 3.00 ± 
0.005 ~. The holes may deviate max. 0.01 from their true geometrical position. 
Tickness of gauge 7 mm. 

2) The ends of the pins are tapered and/or rounded but not brought to a sharp point. 

Mounting position: any Net weight: approx. 100 g 

ACCESSORIES; 

Socket 

Focusing and deflection coil assembly 
for XQ1020 
for XQ1020L,- R, G, B 

type 56021 

type AT1132 pr 3122 108 68300 
type AT1112 or 
type AT1113 or type 1113/01 

For optimal screening of the target from the live end of the line deflection coils the use 
of 3122 108 68300 or AT1113/O1 is recommended. 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

CAPACITANCE 

Signal electrode to all 

FOCUSING magnetic 6) 

DEFLECTION magnetic 6) 

Cas 3 to 6 pF 5) 

CHARACTERISTICS 

Grid No. 1 voltage for cut-off at Vg2 = 300 V Vgl -30 to -100 

Blanking voltage, peak to peak 
on grid No. 1 V max. 70 V 

g1P-P 
on cathode Vk min. 25 V 

P-P 
Grid No. 2 current at normally 

required beam currents Ig2

Dark current at Vas = 45 V Ia
s 

max. 

V 7) 8) 

2 mA 

max. 0.003 µA 

LIMITING VALUES (Absolute max, rating system) 

Signal electrode voltage Vas max. 50 V 8) 

Grid No. 4 voltage Vg4 max. 1100 V 8) 

Grid No. 3 voltage Vg3 max. 800 V 8) 

Voltage between grid No. 4 and grid No. 3 Vg4~g3 max. 350 V 8) 

Grid No. 2 voltage Vg2 max. 350 V 8) 

Grid No. 2 dissipation Wg2 max. 1 W 

Grid No. 1 voltage, positive Vgl max. 0 V 

negative -Vgl max. 125 V 

Cathode current Ik max. 6 mA 

Cathode heatingtime before drawing cathode current TW min. 1 min 

Cathode to heater voltage, 

positive peak Vkf max. 50 V 
P 

negative peak -Vkf max. 50 V 
P 

max. 50 °C 
Ambient temperature, storage and operation lamb o min. -30 C 

Faceplate temperature, storage and operation t 
max. 50 °oC 
min. -30 C 

Faceplate illumination max. 500 lx 9) 

5) 6) 7) 8) 9) See page 5. 

w 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

OPERATING CONDITIONS AND PERFORMANCE 

Cathode voltage Vk 0 V 

Grid No. 2 voltage 
Vg2 

300 V 

Signal electrode voltage Va
s 

45 V l0) 

Beam current Ibeam See note 11 

Focusing coil current at given 
values of grid No. 4 and grid No. 3 voltage See note 12 

Line coil current and frame coil current See note 12 

Faceplate illumination See notes 13 and 14 

Faceplate temperature t 20 to 45 °C 

Resolution 

Modulation depth i.e. uncompensated horizontal amplitude response at 400 TV lines, 
at centre of picture. 

The figures shown represent the typical horizontal amplitude response of the tube 
after correction for faults introduced by the optical system. 15) 

Highlight signal current Is

VS4 = 550 to 650 V 

V~4/g~ = 50 to 100 V 
(a lus ed for optimum focus) 

See also note 12 

Limiting resolution 

Signal to noise ratio at Is = 0.15 µA 

Decay (or lag) 

XQ1020 
XQ 1020E 

XQ1020R XQ1020G XQ1020B 

0.3 0.15 0.3 0.15 

40 35 40 50 

µA 

600 TV lines 

approx. 200: 1 16) 

measured with 100 signal current = 0.1µA and a light source with a colour tempera-
ture of 2850 K. 
Appropriate filter inserted in light-path for tubes XQ1020R, G, B. 

XQ1020L, R, G, B XQ1020B 

Residual signal after dark pulse of b0 ms max. 5 max. 6 

Residual signal after dark pulse of 200 rns max. 2 max. 3 

10) 11) 12) 13) 14) 15 16) See page 5 and 6 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

NOTES 

1) Underscanning of the specified useful target area of 12.8 mm x 17. 1 mm, or failure of 
scanning, should be avoided since this may cause damage to the photo-conductive layer. 

2) For correct orientation of the image on the photoconductive layer the horizontal scan 
should be essentially parallel to the plane passing through the tube axis and the index 
pin. 

3) Measuring conditions: 

Illumination 4. 54 lx at black body colour temperature of 2850 K; the appropriate 
filter inserted in the light path. The signal current obtained in nA is a measure of 
the colour sensitivity expressed in µA per lumen of white light before the filter. 
Filters used: 

55875R Schott OG2 thickness 
55875G Schott VG9 thickness 
55875B Schott BG12 thickness 

3 mm 
1 mm 
3 mm 

See page 8 for transmission curves. 

4) a) Gamma is, to a certain extent, dependent on the wavelength of the illumination ap-
plied. 

b) The use of gamma-stretching circuitry is recommended. 

5) The capacitance Ca to all, which effectively is the output impedance, increases when 
the tube is insertedinto the deflecting/focusing coil assembly. 

6) For focusing/deflection coil assembly, see under "Accessories". 

7) Without blanking voltage on grid No. 1. 

8)AtVk =O V. 

9) For short intervals. During storage the tube face shall be covered with the plastic hood 
provided; when the camera is idle the lens shall be capped. 

10)The signal electrode voltage shall be adjusted to 45 V. To enable the tube to handle 
excessive highlights in the scene to be televised the signal electrode voltage may be
reduced to a minimum of 25 V, this will, however, result in some reduction in per-
formance, especially in respect of sensitivity. 

11)The beam current shall be adjusted for correct stabilization of the highlight signal cur-
rents stated in the table. 

12) . 

Black/white coil assembly AT1132 and 3122 10868300 

Focus 
current 

mA 

Line Focus 
current current 
mApp mApp

Vg3 = 550 to 600 V, Vgg = 675 V 25 235 35 
Colour coil assemblies A4 1112, AT1113, AT1113/O1 

Vg3 = 550 to 600 V, Vg4 = 675 V 100 235 35 

(approx. values) 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

The optimum voltage ratio Vg4q/Vg depends on the type of focusing/deflection coil 

used: for types AT11}2, AT1113, ~T1113/O1, AT1132, 312210868300 a ratio of 

1.1 : 1 to 1.15 : 1 is recommended. 

13) Typical faceplate illumination level for the XQ1020 and XQ1020L to produce 0.3µA 
signal current will be approx. 4 lx. The signal currents stated for the colour tubes 
XQ1020R, G, B respectively will be obtained with an incident white light level (2850 K) 
on the filter of approx. 10 lx.. These figures are based on the filters described in 
note 3, for filter BG12 however a thickness of 1 mm is chosen. 

14) In the case of a black/white camera the illumination on the photoconductive layer, 
Bph, is related to scene illumination, Bsc, by the formula: 

R.T 
Bph -Bsc 4F2 (m + 1)2 

in which R represents the average scene reflectivity or the object reflectivity,which-
ever is relevant, T the lens transmission factor. F the lens aperture, and m the line-
ar magnification from scene to target. 
A similar formula may be derived for the illumination level on the photoconductive 
layers of the R, G, and B tubes in which the effects of the various components of the 
complete optical system have been taken into account. 

15) The horizontal amplitude response can be raised by the application of suitable cor-
rection circuits, which affects neither the vertical resolution, nor the limiting reso-
lution. 

16) The stated ratio represents the "visual equivalent signal-to-noise ratio", which is 
taken as the ratio of highlight video-signal current to RMS noise current, multiplied 
by a factor of 3, assuming an RMS noise current of the video pre-amplifier of 2 nA, 
bandwidth S MHz. 

GENERAL RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either ver-
tical, with faceplate up, or horizontal; the faceplate should be covered with the hood 
provided. 

2. To avoid damage to the tungsten basepins, the Flumbicon should be inserted in its 
socket with care. Shocks, undue force, and bending loads on the pins are to be avoided. 

3. During long term storage the ambient temperature should not exceed 30 °C. 

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is kept 
idle for long periods such as may occur: 
• between the factory's pre-shipment test and the actual delivery to the customer; 
• between receipt of the tube and its installation; 
• when the camera is not used for a long time. 
Although the chances of such deterioration are remote'it is advisible to operate the 
tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
• Set grid no. 1 bias control to maximum negative bias (beam cut-off). 
• Allow aheating-up time of the cathode of at least one minute before turning up the 

grid no. 1 bias control to produce a beam. 
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XQ1020 
XQ1020L 
XQ1020R,G,B 

• Set scanning amplitudes to overscan condition. 
• Apply an even illumination to the target to obtain a signal current of approx. 0. 15 µA 

and adjust the beam current for correct stabilization. 

5. The signal electrode connection is made by a springcontact, which is part of the fo-
cusing coil assembly, and is kept pressed against the signal electrode ring. 

6. Electrostatic shielding of the signal electrode is required to avoid interference effects 
in the picture. Effective shielding is provided by a grounded shield_ inside the focusing 
coil at the faceplate end, and one inside the deflecting yoke. 

7. The light transfer characteristic of the Plumbicon tube being characterized byagamma 
near unity, it may be desirable for broadcast applications to incorporate a gamma 
correcting circuitry in the video-amplifier system with an adjustable gamma of 

0.5 to 1, 

It is suggested to design this gamma correcting circuitry such that an extra compres-
sion can be introduced by manual control in the video signal range of 75~ to 100 of 
normal peak white level. 

This provision will prevent the video-amplifier system from becoming overloaded 
when the Plumbicon tube is exposed to scenes containing small peaked highlights as 
caused by reflections of shiny objects. 

8. The Plumbicon tube not generating own noise to any noticeable extent, the signal-to-
-noise ratio will be determined mainly by the entrance noise of the video-amplifier 
system. 

The high sensitivity of the Plumbicon tube warrants pictures with excellent signal-to-

-noise ratio under normal studio lighting conditions provided its output is fed into a 
well-designed input stage of the video-amplifier system. In such a systemanaperture 
correction may be incorporated to ensure an attractive gain in resolving power with-
out visually impairing the signal-to-noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube 
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XQ1020 
XQ1020L 
XQ1020R,G,B 
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XQ1021 
X41021R/G/B 

CAMERA TUBE 

Plumbicori,sensitive pick-up tube with lead oxide photoconductive target and low ve-
locity stabilization. Provided with sepatate mesh construction. 

The tubes of this series are mechanically and electrically identical to the tubes of 
the XQ1020 series, the only difference being the degree of freedom from blemishes 
of the photoconductive target. 

The tubes are intended for industrial and educational black and white and colour ca-
meras. The series comprises the following versions: 

XQ1021 

XQ1021 R 
XQ1021G 
XQ1021B 

for black and white cameras 

for use in the chrominance channels of colour cameras 

For all further information see data of the QX102U series. 

Registered Trade Mark for 7'.`d. camera tube. 
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XQ1022 

CAMERA TUBE 

Plumbicon ", sensitive high definition pick-up tube with lead-oxide photoconductive 
target and low velocity stabilisation. 
Provided with separate mesh construction. 

The XQ1022 is exclusively intended for use with X-ray image intensifiers in medical 
equipment. 

QUICK REFERENCE DATA 

Focusing magnetic 

Deflection magnetic 

Diameter approx. 30 mm 

Heater 6.3 V, 300 mA 

Without anti halation glass disc 

OPTICAL 

Dimensions of quality area 
on photoconductive layer 

Orientation of image on photoconductive 
layer 

Sensitivity, measured with a 
fluorescent light source having 
P20 distribution min. 200 µA/lumen 

Gamma of transfer characteristic 

Spectral response; max. response at 

circle of 18 mm diameterl )2 ) 

By means of index pin 2 ) 

typ. 275 µA/lumen 

0.95±0.05 3) 

approx. 50p nm 

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V ± 5~/0

Heater current If 300 mA 

"Registered Trade Mark for T.V. camera tube 

1)2 )3) See page 5. 
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XQ1022 

MECHANICAL DATA 

flgl6l 

Dimensions in mm 

a) The basepasses a flat gauge with acentre hole 9.00±0.01 ~ and holes for passing 
the pins with the following diameters: 7 holes of 1.75 ± 0.005 ~ and one hole of 
3.00 +_ 0.005 ~1. The holes may deviate max. 0.01 from their true geometrical 
position. Thickness of gauge 7 mm. 

b) The ends of the pins are tapered and/or rounded but not brought to a sharp point. 

Mounting position: any 

ACCESSORIES 

Socket 

Focusing and deflection coil assembly 

CAPACITANCE 

Signal electrode to all 

FOCUSING magnetic b) 

DEFLECTION magnetic 6) 

4)5)6) See page 5 

Net weight: approx. 100 g 

type 56021 

A"I'1122, AT1132, AT1132/O1 4) 

Cas 3 to 6 pF 5) 
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XQ1022 

CHARACTERISTICS 

Grid No.l voltage for cut-off 
at Vg2 = 300 V 

Vgl 
-30 to -100 V 7)8) 

Blanking voltage, peak to peak 
on grid No.l, min. required Vglp _p 70 V 

on cathode, min. required 
VkP-P 

25 V 

Grid No.2 current at normally 
required beam currents Ig2 max. 1 mA 

Dark current Ias max. 3 nA ) 

LIMITING VALUES (Absolute max. rating system) 

Signal electrode voltage Vas max. 50 V 8) 

Grid No.4 voltage Vg4 max. 1].00 V 8) 

Grid No.3 voltage Vg3 max. 800 V 8) 

Voltage between grid No.4 and grid No.3 Vg4~g3 max. 350 V 8) 

Grid No.2 voltage Vg2 max. 350 V 8) 

Grid No.2 dissipation Wg2 max. 1 W 

Grid No. 1 voltage, positive Vgl max. 0 V 

negative -Vgl max. 125 V 

Cathode current Ik max. 6 mA 

Cathode heating time before 
drawing cathode current Th min. 1 min 

Cathode to heater voltage, 

positive peak V~p max. SO V 

negative peak -V~p max. 50 V 

Ambient temperature, 
storage and operation tamb 

max. 
min. 

50 
-30 

° C 
oC 

Faceplate temperature, 
storage and operation t 

Faceplate illumination 

max. 
min. 

max. 

50 
-30 

100 

oC 
oC 

lx 9) 

5)b )7)8)9) See page 5 

Target voltage adjusted to the value indicated by the tube manufacturer in the test 
sheet as delivered with each individual tube. 
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XQ1022 

OPERATING CONDITIONS AND PERFORMANCE 

Cathode voltage Vk 0 V 

Grid No.2 voltage VS2 300 V 

Grid No.3 voltage Vg3 550-600 V 10) 

Grid No.4 voltage Vg4 See note 11 

Signal electrode voltage Vas 15-45 V 12) 

Beam current Ib See note 13 

Focusing coil current 

Line coil current and frame coil current ~ See note 14 

Highlight signal electrode current Ias 0. 1 to 0. 5 µA 

Average signal output approx. 0.06 µA 15) 

Faceplate temperature t 25 to 40 oC 

Faceplate illumination approx. 2 lux 16) 

Resolution 

Modulation depth, i.e. uncompensated 
horizontal amplitude response at MHz 
(625 lines, 50 field system) 
in picture centre 

Signal to noise ratio at IS = 0.15 µA 

Decay (or lag) 

Measured with 100 video signal current 
of 0.1µA which has been flowing through 
the layer for a minimum of 5 s 
Beam adjusted for correct stabilisation. 
Fluorescentlight source having P20 
distribution.. 

Residual signal after dark pulse of 60 msec 

Residual signal after dark pulse of 200 msec 

10)11)12)13)14)15)16)17)18)19) See pages 5 and 6 

< 30 oJo 17)18) 

approx. 200: 1 19) 

max. 10 % typ. 5 °Io 17) 

max. 4 ~ typ. 2 ~ 17) 
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XQ1022 

NOTES 

1. All underscanning of the specified useful target area of 18 mm diameter or 
failure of scanning should be avoided. Since this may cause permanent damage 
to the photoconductive layer. 

2. The area beyond the 18 mm circular optical image preferably to be covered by 
a mask. 

3. The near unity gamma of the XQ1022 ensures good contrast when televising low 
contrast X-ray image -intensifier pictures as encountered in radiology. Further 
contrast improvement may be obtained when an adjustable gamma expansion cir-
cuitry is incorporated in the video amplifier system. 

4. For optimal screening of the target from the live end of the line deflection coils 
the use of AT1132/O1 is recommended. 

5. Cas which effectively is the output impedance, increases when the tube is in-
serted into the deflection/focusing coil assembly. 

6. See "Accessories". 

7. With no blanking voltage on gl. 

8. AtVk=OV. 

9. For short intervals. During storage the tube face shall be covered with iheplas-
tic hood provided. 

10. Grid No.3 voltage adjusted for optimum picture focus. 

11. Grid No.4 voltage 50-100 V positive to grid No.3 voltage. 

12. The target voltage should be adjusted to the value indicated by the tube manu-
facturer on the test sheet as delivered with each individual tube. 

13. Operation of the tube with beam currents Ib not sufficient to stabilize the bright-
est picture elements must be carefully avoided by order to prevent loss of high-
light detail and/or "sticking" effects. The incorporation of a separate mesh 
construction allows excess beam currents Ib up to 0.6µA to be applied without 
appreciable loss in resolution. 

14. For AT1122, AT1132, AT1132/O1, at Vg3 = 550 to 600 V Vg4 = 675 V 

Focus current 

Line deflection current 

Frame deflection current 

2 
for 18 mm x 18 mm 

scanning 

25 mA 

50 mApp 

50 mApp 

The optimum voltage ratio Vg4/Vg3 depends on the type of focusing/deflection 
coil used: for types AT1112, AT1132, AT1132/O1 ratio of .1. 1 : 1 to 1. 15 : 1 is 
recommended. 

15. Substraction of the dark current is unnecessary because of the extremely small 
value. 
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XQ1022 

16. In the case of a black/white camera the illumination on the photoconductive 
layer, Bph, is related to scene illumination, Bsc, by the formula: 

R.T. 
Bph=Bsc4F2 (m+1~ 

in which R represents the average scene reflectivity or the object reflectivity, 
whichever is relevant, T the lens transmission factor, F the lens aperture, and 
m the linear magnification from scene to target. 

17. With a signal current of 0.1µA and a beam current of 0.5µA. 

18. Horizontal amplitude response can be raised by the application of aperture cor-
rection. Such compensation, however, does not affect the vertical resolution, 
nor does it influence the limiting resolution. 

19. The stated ratio represents the "visual equivalent signal-to-noise ratio", which 
is taken as the ratio of highlight video-signal current to R.M.S. noise current, 
multiplied by a factor of 3. (Assuming an R.M.S. noise current of the video 
pre-amplifier of 2. 

10_q 
A, bandwidth 5 MHz). 

GENERAL, RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, with faceplate up, or horizontal;'the faceplate should be covered with 
the hood provided. 

2. To avoid damage to the tungsten basepins, the Plumbicon should be inserted into 
its socket with care. Shocks, undue force, and bending loads on the pins are to 
be avoided. 

3. During long term storage the ambient temperature should not exceed 30 oC. 
—~ 

4. In isolated cases the properties of a Plmnbicon may deteriorate slightly when it is 

kept idle for long periods such as may occur: 

. between the factory's pre-shipment test and the actual delivery td the customer; 

. beriveen receipt of the tube and its installation; 

. when the catnera is not used for a long time. 

Although the chances of such deterioration are,remote it is advisable to operate 

the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 

. Set grid no.l bias control to maximum negative bias (beam ctit-off.). 

. Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no.l bias control to produce a beam. 

. Set scanning amplitudes to overscan condition. 

. Apply an even illumination to the target to obtain a signal current of approx. 

0.15 µA and adjust the beam for correct stabilization. 
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XQ1022 

5. The signal electrode connection is made by a springcontact, which is part of the 
focusing coil assembly, and is kept pressed against the signal electrode ring. 

6. Electrostatic shielding of the signal electrode is required to avoid interference 
effects in the picture. Effective shielding is provided by a grounded shield inside 
the focusing coil at the faceplate end, and one inside the deflecting yoke. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube 
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XQ1023 
XQ 1023 L 
XQ1023R 

CAMERA TUBE 

Plumbicon *, sensitive pick up tube, with lead -oxide photoconductive target with ex-
tended red response and high resolution. 
Low velocity target stabilization. Provided with separate mesh construction for good 
uniformity of signal and resolution and good highlight handling. 

The XQ1023 is intended for use in black and white cameras, the XQ1023L for use in 

the luminance channel of four tube colour cameras, the XQ1023R for use in the red 
channel of both three and four tube colour cameras . 

QUICK REFERENCE DATA . 

Focusing magnetic Heater 6.3 V, 300 mA 

Deflection: magnetic Cut-off of spectral response : over 850 nm 

Diameter approx. 30 mm Provided with anti -halation glass disc 

OPTICAL 

Dimensions of quality rectangle 
on target (aspect ratio 3: 4) 

Orientation of image on target 

Sensitivity (colour temperature of 
light source 2854 oK), typical 

12.8 x 17.1 

See note 2) 

mm2 1) 

notes XQ1023 XQ1023L XQ1023R 

white 3), 4) 450 µA/LmF 450 µA/LmF 

red 5) 160µA/LmF 

" Registered trade mark for T.V. camera tube. 

1) 2) 3) 4) 5) See page 5 

Data based on pre -production tubes. 
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XQ1023 
XQ1023L 
X41023R 

Gamma of transfer characteristic 0.95 t 0.05 6) 

Spectral response See page 11 

max. response at approx. 500 nm 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf

If

6.3 V ±5% 

approx. 300 mA 

MECHANICAL DATA Dimensions in mm 

Distance between axis of anti -reflection glass disc and geometrical centre of signal 

electrode ring, measured in plane of faceplate: max. 0.2 mm. 
34.5±0.3 

total glass thickness: 7.2 ± 0.2 n = 1.5. 

R 1.5 maz 

1 

0 

N 
OO
M 

N 

$1.52 t OA3 

H1.lmax 

vzoee~e.i 

N 
O 
+1 

1~ 2.5 t 0.2 

x 

B 3± 0.2 

B 0.7 max 

720A97~ 

1) The base passes a flat gauge with a centre hole 9.00 ± 0.01 fd and holes for 
passing the pins with the following diameters: 7 holes of 1.75 ± 0.005 ~ and one 
hole of 3.00 ± 0.005 ~. 
The holes may deviate max. 0.01 from their true geometrical position. Thick-
ness of gauge i mm. 

2) The ends of the pins are tapered and/or rounded but not brought to a sharp point. 
6) See page 5 
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XQ1023 
XQ1023L 
XQ1023R 

MOUNTING POSITION any 

WEIGHT 

Net weight approx. 100 g 

ACCESSORIES 

Socket type 56021 

Focusing and deflection coil assembly 
for XQ1023 AT1132, AT1132/O1 ~) 

for XQ1023L, XQ1023R 

CAPACITANCES 

Signal electrode to all 

FOCUSING magnetic 9) 

DEFLECTION magnetic 9) 

CHARACTERISTICS 

AT1112 
AT1113 
AT1113/O1 ~) 

Ca 3 to 6 pF 8) 

Grid No.l voltage for cut-off 
at Vg2 = 300 V Vgl -30 to -100 V 10) 

Blanking voltage peak to peak 
on grid No.l, minimum required Vglpp 

on cathode ,minimum required Vkpp 25 V 

Grid No.2 current at normally 
required beam currents Ig2 max. 1 mA 

Dark current at Vas = 45 V Ias max. 0.003 µA 

70 V 

LIMITING VALUES (Absolute max, rating system) 

Signal electrode voltage Vas max. 50 V 11) 

Grid No.4 voltage Vg4 max. 11CJ V 11) 

Grid No.3 voltage Vg3 max. 800 V 11) 

Potential difference between grid No.4 and No.3 
Vg4/g3 

max. 350 V 

Grid No.2 voltage Vg2 max. 350 V 11) 

7) 8) 9) 10) 11) See pages 5 and 6 
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XQ1023 
XQ1023L 
XQ1023R 

LIMITING VALUES (Absolute max. rating system) (continued) 

Grid No.2 dissipation Wg2 max. I W 

Grid No.l voltage, 
positive Vgl max. 0 V 

negative —Vgl max. 125 V 

Cathode to heater voltage, 
positive peak Vkfp max. 50 V 

negative peak —Vkf max. 50 V 
P 

Heating-up time of heater min. 1 min. 12) 

Ambient temperature, o
storage and operation tamb 

max. 50 ° C 
min. —30 C 

Faceplate temperature, 
storage and operation t 

max. 50 oC 

min. —30 C 

Faceplate illumination max. 500 lux 13) 

.:. 

OPERATING CONDITIONS AND PERFORMANCE 

Cathode voltage Vk 0 V 

Grid No.2 voltage Vg2 300 V 

Signal electrode voltage Vas 45 V 14) 

Grid No.3 and No.4 voltage Vg3 and Vg4 see note I5) and I7) 

Beam current Ibeam see note 16) 

Focusing coil current see note 15) 

Line and frame deflection coil current see note 15) 

Faceplate illumination see note I8) and 19) 

Faceplate temperature 20 to 45 oC 

Resolution 
Modulation depth, i.e. uncompensated horizontal amplitude response at 400 T.V. -
lines (note 20) 

Highlight signal current 

Beam current 

Picture centre 

Corners 

Is

Ibeam 

XQ1023, XQ1023L 

0.3 µA 

0.6 µA 

55~ 

40~ 
12) 13) 14) 15) 16) 17) 18) 19) 20) 21) 22) See pages 6 and 7 

XQ1023R 

0.3 µA 

0.6 µA 

20) 

21) 22) 
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XQ1023 
X41023L 
XQ1023R 

OPERATING CONDITIONS AND PERFORMANCE (continued) 

Limiting resolution 

Signal to noise ratio at a signal current of 0.15 µA 

Decay (or lag) XQ1023 
XQ1023L 

_> 700 T.V. lines 

approx, 200:1 23) 

XQ 1023R 

Is  = 0,3 

Ib = 0.6 

Is  = 0.04 

Ib = 0.6 

Is  = 0.15 

Ib = 0.3 

Is = 0.04µA 

Ib = 0.3 µA 

Residual signal after dark pulse 
of 60 ms typ. 

Residual signal after dark pulse 
of 200 ms typ, 

3 

1.5 

14 

5 

5 

2 

13 

S 

NOTES see note 24 

1, a)Underscanning of the specified target area of 12.8 x 17,1 mm2 or failure of 
scanning, should be avoided since this may cause damage to the photoconduc-
tive target. 

b) In a colour camera the effective useful image dimensions will be slightly 
smaller, due to small displacements of the guns in the tube from the central 
position (in that case the centers of the optical images on the faceplates do not 
coincide exactly with the centers of the useful photoconductive surfaces). An 
effective useful image area of 12.6 x 16.8 mm2 is guaranteed. 

2. For proper orientation of the image on the photoconductive layer the horizontal 
scan direction should be parallel to the plane passing through the tube axis and 

the index pin, 

3, All measurements are made with an infrared absorbing filter, Balzers, Calflex 
Bl/K1 interposed between light source and target. For typical transmission curve 
of this filter see page 10. 

4. Measured with 4.54. lux on the specified target area, when the infrared absorbing 
filter is removed. The signal current obtained in nA equals the sensitivity in µA 
per filtered lumen (µA/LmF), 

5, Measured as indicated in notes 3 and 4 but with additional filter inperposed be-
iween light source and target. Filter used is: Schott, OG2 (3 mm). For trans-
mission curve see page 10, 

6. The use of gamma -stretching circuitry is recommended. 

7. For optimal screening, of target from live end of line deflection coils type 

AT1113/O1 and type AT1132/O1 are recommended.. 

8, Capacitance Cas to all, which effectively is the output impedance, increases when 
the tube is inserted into the deflecting/focusing assembly. 

9, For focusing/deflecting coil assembly, see under "Accessories" . 

23)24) See page 7. 
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XQ1023 
XQ1023L 
XQ1023R 

NOTES (continued) 

10. With no blanking voltage on gl . 

11. AtVK=OV. 

12, A minimum of 1 minute heating-up time for the heater is to be observed before 
drawing cathode current. 

13, For short intervals. During storage and idle periods of the camera the tube -
face shall be covered with the plastic hood provided, respectively the lens be 
capped. 

14. The signal electrode voltage shall be adjusted to 45 V. To compete with exces-
sive highlights in the scene to be televised the signal electrode voltage may be 
reduced to a minimum of 25 V, this will however result in some reduction in 
performance. 

15. Black and white coil assemblies 

AT1132, AT1132/Ol 

Vg3 = 600 V 
Vg4 = 650 V to 700 V approx. 

focus 
current 

mA 

line 
deflection 
current 

mApp

frame 
deflection 
current 

mApp

25 235 35 

Colour assemblies 

AT1112, AT1113, ATi113/O1 

Vg3 = 600 V 
Vg4 = 650 V to 700 V approx. 100 235 35 

The direction of the current through the focusing coil should be chosen such that 
a north seeking pole vai11 be repelled at the faceplate end of the coil. 

The optimum voltage difference between grid No.4 and grid No,3 is depending 
on the type of focusing/deflection assembly used. For above types a voltage 
difference of 50 V to 100 V is recommended. 

16. To accomodate for peaked highlights (reflections etc.) in the scene to be tele-
visedsomeover-stabilization is recommended. 
The figures quoted underneath for resolution relate to a "white" signal Is  of 0.3EeA 

and a beam current Ibeam sufficient to just stabilize a peaked "white" signal of 
0.6 µA for XQ1023 and XQ1023L, respectively 0,15 µA and0.3 µAfor XQ1023R. 

17. Grid No,3 voltage adjusted for correct electrical focus. 

18, Faceplate illumination level for [he XQ1023 and XQ1023L typically needed to 
produce 0.3µA signal current will be approx. 3 lux. The signal current stated 
for the XQ1023R will be obtained with an incident light -level (2854 ° K) on the 
filter of approx. 10 lux. 
The figures stated for modulation depth are based on the use of the filter des -
cribed in note 5. 
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XQ1023 
XQ1023L 
XQ1023R 

NOTES (continued) 

19, Illumination on the photo-conductive layer, Bph, in the case of a black/white 
camera is related to scene -illumination, Bsc, by the formula: 

R.T. 
Bph - 

Bsc 
4Fl (m + 1)2 

in which R represents the scene-reflexivity (average or the object under con-
sideration, whichever is relevant), T the lens transmission factor, F the.lens 
aperture and m the linear magnification from scene to target, 
A similar formula may be derived for the illumination level on the photoconduc-
tive layer of the XQ1023L, XQ1023R tubes in which the effects of the various 
components of the complete optical system have been taken into account. 

20, The figures shown represent the typical horizontal amplitude responses of the 
tubes proper after correction for losses in resolution introduced by the optical 
system, 

Horizontal amplitude response can be raised by the application of suitable cor-
rection circuits. Such compensation, however, does not affect vertical resolu-
tion, nor does it influence the limiting resolution. 

21. Corner resolution is measured on the diagonal, at a distance from the picture 
center equal to 0,35 times the picture diagonal. 

22, After readjustment of the electrical focus. For optimal overall resolution the 
application of dynamic focusing voltages to grid No,3 is recommended. 

23. The stated radio represents the "visual equivalent signal-to-noise ratio",which 
is taken as the ratio of highlight video-signal current to R.M.S, noise-current, 
multiplied by a factor of 3. (Assuming an R.M,S. noise -current of the video-
pre-amplifier of 2.10_q A, bandwidth ~ MHz). 

24. pleasured with a signal current Is which has been flowing through the target at 
least 30.s and beam current sufficient to just stabilize a signal current ofmag-
nitude Ib. The figures in the columns 2 and 4 are indicative for the performance 
of the tubes under low-key conditions when overbeamed. 
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XQ1023 
XQ1023L 
XQ1023R 

GENERAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE 

TRANSPORT, HANDLING, STORAGE 

During transport, handling or storage the longitudinal axis must either be in a 
horizontal position or be kept vertically with the faceplate of the tube up. 

During long-term storage the ambient temperature should preferably not exceed 

30 °C . 

GENERAL 

1. Signal -electrode connection is made by a suitable spring-contact, executed as 
part of the focusing coil assembly, against the signal electrode ring at the face -
end of the tube. 

2. Electrostatic shielding of the signal-electrode is required in order to avoid inter-
ference effects in the picture. Effective shielding is provided by grounding shields 
on the inside of the face-end of the focusing coil and on the inside of the deflecting 
yoke. 

-i 3. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is 
kept idle for long periods such as may occur: 

. between the factory's pre-shipment test and the actual delivery to the customer; 

. between receipt of the tube and its installation; 

. when the camera is not used for a long time. 
Although the chances of such deterioration are remote it is advisable to operate 
the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
. Set grid no.l bias control to maximum negative bias (beam cut-off): 
. Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no.l bias control to produce a beam. 
. Set scanning amplitudes to overscan condition. 
. Apply an even illumination to the target to obtain a signal current of approx. 

0.15 µA and adjust the beam for correct stabilization. 

4. The Plumbicon as described in these data has been provided with tungsten base 
pins. It is recommended to avoid mechanical force and shocks [o these pins and 
to insert the tube into its socket, type 56021, with care. 

5. The light -transfer characteristic of the Plumbicon being characterised by a 
gamma near unity, it may be desirable for broadcast applications to incorporate 
a gamma correcting circuitry in the video-amplifier system with an adjustable 
gamma of 0.5 to 1. 
It is suggested to design this gamma correcting circuitry such that an extra com-
pression can be introduced by manual control in the video signal range of 75 to 
100 of normal peak white level. 

This provision will prevent the video amplifier system from becoming overloaded 
when the Plumbicon with its near unity gamma is exposed to scenes containing 
small peaked highlights as caused by reflections of shiny objects. 
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XQ1023 
XQ1023L 
XQ1023R 

6. The Plumbicon not generating own noise to any noticeable extent, the signal-to-
noise ratio will mainly be determined by the entrance noise of the video amplifier 
system . 
The high sensitivity of the Plumbicon warrants pictures with excellent signal-to-
noise ratio under normal studio lighting conditions provided its output is fed into 
a well -designed input stage of the video amplifier system. In such a system an 
aperture correction may be incorporated to ensure an attractive gain in resolving 
power without impairing the signal-to-noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube. 

March 1972 9 



XQ1023 
XQ1023L 
X41023R 
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XQ1023 
XQ1023L 
XQ1023R 

9204209-eehge 

C 
.O 
N 
.h 

E 
c 0 

~' 0.8 

06 

0.4 

0.2 

0 

0 G2 

BG 12 

VG 9 

400 500 soo goo 
Wavelength (nm) 

.r 

February 1969 ii u 11 





X41024 
XQ1024 R 

CAMERA TUBE 

Plumbicon , sensitive pick-up tube with lead-oxide photoconductive target with ex-
tended red response and high resolution. Low velocity target stahilization. 
Provided with separate mesh construction. 

The tubes of this series are mechanically and electrically identical to the tubes of 
the XQ1023 series, the only difference being the degree of freedom from blemishes 
of the photoconductive target. 

The tubes are intended for industrial and educational black andwhite and colour cam-
eras. The series comprises the following versions: 

XQ1024 
XQ1024R 

for black and white cameras 
for use in the red channel of colour cameras 

For all further information see data of XQ1023. 

• Registered Trade Mark for T.V. camera tube. 
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XQ1025 
XQ1025L 
XQ1025R 

CAMERA TUBE 

Plumbicon'~, sensitive pick-up tube with lead -oxide photoconductive target with ex-
tended red response and high resolution. 

Low velocity target stabilization. Provided with separate mesh for good uniformity 
of signal and resolution and good highlight handling. 

The tubes of the XQ1025 series are identical tQ the tubes of the XQ1023 series but 
incorporate an infra-red reflecting filter on the anti-halation glass disc. 

QUICK REFERENCE DATA 

Focusing 
Deflection; 

magnetic 
magnetic 

Heater: b. 3V, 300 mA 
Cut-off of 

Diameter : approx. 30 mm spectral 'response:— 750 nm 1) 

Provided with anti-halation glass disc with infra-red reflecting filter. 

The infra-red reflecting filter eliminates 2) the need for additional filters in the 
colour splitting systems when the XQ1025L and XQ1025R are applied in colour cam-
eras originally designed for tubes of the XQ1020 series. 

The manufacturer selects the filters per individual tube such, that the spreads in 
spectral responses in the long wavelength region as published for the XQ1023 tubes 
(See data XQ1023, Febr. 19ti9, page 10) are greatly reduced, warranting minimum 
differences in colour rendition between colour cameras of identical manufacture. 

The XQ1025 will provide black and white pictures with true tonal rendition of col-
ours, the spectral response approaching very nearly the relative spectral sensitiv-

ity of the human eye. 

The XQ1025L is intended for use in the luminance channel of four tube colour cam-
eras, the XQ1025R for use in the red channel of both three and four tube colour 
cameras . 

''Registered Trade Mark for T.V. camera tube 
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XQ1025 
XQ1025L 
XQ1025R 

oprlcnl. 
Spectral response 

Max. response at 

Cut-off 

see below 

approx. 500 nm 

750 nm 1) 

Filter: Hard coating on anti-halation glass disc. Care inhandlin~ to avoid scratches 
is strongly recommended. 

For all further data revert to the Published Data of the tubes of the XQ1O23 series, 
Febr. 1969 issue. Note 3, page 5 of these data, referringto the Balzers Bl/Kl filter; 
does not apply . 

0.3 

µA/µW 

0.2 

0.1 

7210176 

.~ —► 
XQ1O25 
Xp1O25L 
XQ 1O25R 

f I 
\` 

~ 1`

\\ 

X Q1O25 
XQ1O25 L 

~--
1 

t
4 

400 500 600 700 a (nm) 800 

Typical spectral response 

1) Defined as the wavelength at which the spectral response has dropped to < 1~ of 
the peak response (~ 5OOnm). 

2) An infra-red absorbing filter for wavelengths in excess of 900 nm is assumed to 
be incorporated in the optical system of the camera. 
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XQ1026 
XQ1026R 

CAMERA TUBE 

Plumbicon', sensitive pick-up tube with lead-oxide photoconductive target with ex-
tended red response and high resolution. Low velocity target stabilization. 

Provided with. separate mesh construction and anti-halationglass disc with I. R. filter. 

The tubes of this series are mechanically and electrically identical to the tubes of 
the XQ1025 series, Che only difference being found in the degree of freedom from 
blemishes of the photoconductive target. 

The tubes are intended for industrial and educational black and ~a~hite and colour ca-
meras. The series comprises the following versions; 

XQ1026 for black and white cameras 
XQ1026R for use in [he red channel of colour cameras 

For all further information see data of the XQ1025 series. 

' Registered Trade Mark for T.V. camera tube. 
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XQ1031 
XQ1032 

CAMERA TUBE 

Vidicon television camera tube with low heater consumption , integral mesh con-
struction, magnetic focusing, magnetic deflection, short length (130 mm , 5 in) , 
and 25.4 mm (1 in) diameter. 

QUICK REFERENCE DATA 

Integral mesh 

Focusing magnetic 

Deflection magnetic 

Diameter 25.4 mm (i in) 

Length 130 mm (5 in) 

Heater 6.3 V, 95 mA 

Resolution > 600 TV lines 

The electrical and mechanical properties of the two types are essentially identical, 
the main difference being found in the degree of freedom from blemishes of the 
photoconductive layers. 

XQ1031 -intended for use in industrial and broadcast applications in which a high 
standard of performance is required. 

XQ1032 -general purpose tube for less critical industrial applications, experiments, 
amateur use etc. 

OPTICAL 

Diagonal of quality rectangle on photoconductive 
layer (aspect ratio 3 : 4) max. 16 mm 

Orientation of image on photoconductive layer: 
The direction of the horizontal scan should be essentially parallel to the plane de-
fined by the short index pin and the longitudinal axis of the tube, unless rotation of 
the tube is found necessary to minimize the number of blemishes in the picture. 

Photoconductive layer type A 
Spectral response, max. response at approx. 550 nm 
HEATING 
Indirect by A.C. or D.C. ;parallel and series supply 
Heater voltage Vf 6.3 V±10~ 
Heater current If 95 mA 
When the tube is used in a series heater chain, the heater voltage must not exceed 
9.5 Vrms when the supply is switched on. 
Data based on pre-production tubes. 
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XQ1031 
XQ1032 

CAPACITANCES 

Signal electrode to all Cas 4.5 pF 
This capacitance, which, effectively is the output impedance of the tube, increases 
when the tube is inserted into the deflection and focusing coil unit. 

MECHANICAL DATA 

Base: JEDEC no. E8-11, IEC 67-I -33a 

32f0.1 

13+0.1 

7261971 

I~signal electrode (as ) 

OS 

short index pin 
(/.C.) 

Mounting position: any 

Net weight 

ACCESSORIES 

Socket 

Deflection and foc~~~ing coil unit 

DEFLECTION magnetic 

FOCUSSING magnetic 

0 
E 

L27~ +005 
—o.ro 

Dimensions in mm 

~zs~s7o 

40°(9x) 

short index pin 

max26.74 

~E

0 

mo~x 67~ 
7261972 

approx. 50 g 

TE1004, Cinch no. 54A18088orequivalent 

AT1102/O1, AT1103 or equivalent 
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XQ1031 
XQ1032 

LIMITING VALUES (Absolute max. rating system) 
for scanned area of 9.6 mm x 12.8 mm (3/8 in x 1/2 in) 

"Full-size scanning", i.e. scanning of a 9.6 mm x 12.8 mm area of the photocon-
ductive layer should always be applied. Underscanning, i.e. scanningofanarealess 
than 9.6 mm x 12.8 mm, may cause permanent damage to the 
area. 

specified full-size 

Signal-electrode voltage Vas max. 100 V 

Grid no. 4 voltage and grid no. 3 voltage Vg4 
g3

max. 800 V 

Grid no. 2 voltage Vg2 max. 450 V 

Grid no. 1 voltage, negative -Vgl max. 125 V 

positive Vgl max. 0 V 

Cathode-to-heater voltage, peak positive V~p max. 125 V 

negative -V~p max. 10 V 

Dark current, peak Idarkp max. 0.25 µA 

Output current, peak Iasp max. 0.6 µAli 

Faceplate illumination E max. 5000 lx 

Faceplate temperature, storage and 
operation t max. 70 oC2) 

1) Video amplifiers should be capable of handling signal-electrode currents of this 
magnitude without overloading the amplifier or distorting the picture. 

2) Under difficult environmental conditions a flow of cooling air directed attheface-
plate is recommended. When televising flames and furnaces appropriate infra-
red absorbing filters should be used. 
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XQ1031 
XQ1032 

OPERATING CONDITIONS AND PERFORMANCE 

for a scanned area of 9.6 mm x 12.8 mm and a faceplate temperature of 30 ± 2 °C 

CONDITIONS 

Grid no. 4 and grid no. 3 (beam focus 
electrode) voltage 250 to 300 V 1) 

Vg4' Vg3 

Grid no.2 (accelerator) voltage 300 V 
Vg2 

Grid no. 1 voltage adjusted for sufficient beam-
Vgl 

current to stabilize highlights 

Blanking voltage, peak to peak 
when applied to grid no. 1 50 V 
when applied to the cathode 20 V 

Field strength at centre of 
focusing coil H 3200 A/m 

field strength of adjustable 

( 40 Oe) 

alignment coils H 0 to 3LO A/m 3) 
(0 to 4 Oe) 

Deflection see note 4) 

PERFORMANCE min. typ. max. 

Signal electrode voltage for 
dark current of 20 nA Vas 20 30 50 V 

Signal current 
faceplate illumination 8 lx 
c.t.2854 K, dark current 20 nA Is 125 200 nA 5) 

Decay: residual signal current 
200 ms after cessation of the illumi-
nation (81x, c.t. 2854 K) 10 15 

Amplitude response at 400 TV lines 
in picture centre 30 40 6) 

Limiting resolution in picture centre 600 TV lines 

Grid no. 1 voltage for picture cut-off 
with no blanking applied Vgl -40 -60 -100 V 

Average y of transfer characteristic 
for signal currents between 0.02 and 
0.2 µA O.bS 

Spurious signals (spots and blemishes) see note 7) 

4 October 1971 



XQ1031 
XQ1032 

NOTES 

1) Beam focus is obtained by the combined effect of grid no. 3, the voltage of which 
should be adjustable over the indicated range, and a focus coil having a field 
strength of 3200 A/m (40 Oe). 

2) The polarity of the focusing coil should be such that anorth-seeking pole is at-
tracted to the image end of the focusing coil, _with this pole located outside of and 
at the image end of the focusing coil. 

3) The alignment coil unit should be positioned on the tube so that its centre is at a 
distance of approx. 94 mm (3 11/16 in) from the face of the tube and that its axis 
coincides with the axis of the tube, the deflectin ~ yoke and t; 'ocusing coil. 

4) The deflection circuits must provide sufficiently linear scanning for good black-
level reproduction. The output current being proportional to the velocity of scan-
ning, any change in this velocity will produce non-uniformity. 

5) Signal current is defined as the component of the output current after the dark 
current has been subtracted. 

6) Square-wave response, Measured with a video amplifier system having an ap-
propriate bandwidth. 8 lux on specified target area, target voltage adjusted for a 
dark current of 20 nA, beam set for correct stabilization. 

7) Conditions: 
The camera focused on a uniformly illuminated two-zone test pattern, the dia-
meter of the centre zone (1) being equal to the raster height. Zone (2) being de-
fined as the remainder of the scanned area. Signal electrode voltage adjusted for 
a dark current of 20 nA, illumination on target 8 lx (c.t. = 2854 K). 

Scanning amplitudes of the monitor adjusted to obtain a raster with an aspect ratio 

of 3. 4. 

Monitor set-up and contrast control adjusted for faint raster when lens of camera 
is capped, and for non-blooming bright raster when lens of camera is uncapped . 

Under the above conditions the number and size of the spots visible in the moni-
tor picture will not exceed the limits stated below. Both black and white spots 
must be counted, unless the amplitude is less than 50 ~ of the peak white signal. 

XQ 1031 

Spot size 
in ~ of raster height 

Maximum number 
zone 1 

of spots 
zone 2 

> 1 none none 

1 to 0.6 none none 

0.6 to 0.2 1 2 

0.2 ' 
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XQ1031 
XQ1032 

XQ 1032 

Spot size in 

of raster height 

Maximum number 

zone 1 

of spots 

zone 2 

> 1 none none 

1 to 0.6 1 3 

0.6 to o.2 3 5 

0.2 
=~ , 

max. 8 

~` Do not count spots of this size unless concentration causes a smudgy appearance. 
a) Minimum separation between any 2 spots greater than 0.3 ~ of raster height is 

limited to a distance equivalent to 4 ~ of raster height. 
b)Tubes are rejected for smudge, lines, streaks, mottled, grainy>or uneven back-

ground having contrast ratios greater than 1.5 to 1. 
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XQ1041 

CAMERA TUBE 

Vidicon television camera tube with low heater consumption, separate mesh con-
struction, magnetic focusing, magnetic deflection and 25.4 mm (1 in) diameter in-
tended for use in medical and industrial X-ray equipment in combination with an
X-ray image intensifier tube. 

QUICK REFERENCE DATA 

Separate mesh 
Focusing magnetic 
Deflection magnetic 
Diameter 25.4 mm (1 in) 
Length 158 mm (64 in) 
Provided with particle trap 
Heater 6.3 V, 95 mA 
Resolution > 1000 TV lines 

The electrical and mechanical properties of the XQ1041 are essentially identical to 
those of the other tubes of the XQ1040 series, the main differences being found in 
the degree of freedom from blemishes of the photoconductive layer and from mesh 
deficiencies. 

OPTICAL 

Quality area on photoconductive layer circular area diam. max. 15 mm 

Direction of scan. 
The direction of the horizontal scan should be essentially parallel to theplanede-
fined by the short index pin and the tube axis. 

Spectral response, max. response at approx. 550 mm 

HEATING 
Indirect by A. C . or D . C . ; parallel and series supply 

Heater voltage Vf 6.3 V ± lOJ 
Heater current If 95 mA 

When the tube is used in a series heater chain, the heater voltage must not exceed 
9.5 Vrms when the supply is switched on. 

Data based on pre-production tubes 
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X41041 

CAPACITANCE 

Signal electrode to all Cas 4, 5 pF 

This capacitance, which effectively is the output impedance of the tube, increases 
when the tube is inserted into the deflection and focusing coil unit. 

MECHANICAL DATA 

Base: JEDEC no. E8-11 
3osar 

L3+01-d I 

)ZO..S61 

II I sigwl electrode(as1 

Dimensions in mm 

masked portions 
of tote 

L

short index pin 
(LC.) 

Mounting position: any 

Net weight 

ACCESSORIES 

Socket 

Deflection and focusing coil unit 

DEFLECTION magnetic 

FOCUSING magnetic 

ISO t 6 
9209959 

40°(9x) 

short index pin 

mox2601 

n 

N 

q
t 

C 

1.27 +005 moyx~ti7~ I F 
—0.10 9zo99s9 

approx. 55 g 

Cinch no. 54A18088 or equivalent 

AT1101, AT1102 or equivalent 
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XC11041 

LIMITING VALUES (Absolute max. rating system) 
for scanned area of 15 x 15 mm2

Signal-electrode voltage Vas max. 100 V 

Grid no. 4 voltage Vg4 max. 1000 V 

Grid no. 3 voltage Vg3 max. 850 V 

Grid no. 2 voltage Vg2 max. 450 V 

Grid no. 1 voltage, negative Vgl max. 125 V 

positive Vgl max. 0 V 

Cathode-to-heater voltage, peak positive Vkfp max. 125 V 

negative Vkf max. 10 V 
P 

Dark current, peak Idarkp max. 0.25 µA 

Output current,' peak Iasp max. 0.6 µA 1) 

Cathode current Ik max. 2 mA 

Faceplate illumination )✓ max. 5000 lx 

Faceplate temperature, storage and 
operation t max. 80 °C 2) 

T 

1) Video amplifiers should be capable of handling signal-electrode currents of this 

magnitude without overloading the amplifier or distorting the picture. 

2) Under difficult environmental conditions a flow of cooling air directed at the 

faceplate is recommended. 
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XQ1041 

OPERATING CONDITIONS AND PERFORMANCE 

For a scanned area of 15 x 15 mm2 , the area beyond the quality area of 15 mm 
covered with a mask, and a faceplate temperature of 30 oC ± 2 oC. 

CONDITIONS 
Normal 
operation 

Operation 
for high 

resolution 

Mesh voltage Vg
4 

300 to 450 650 to 10001) V 

Focusing electrode voltage Vg3 250 to 300 550 to 650 V 

Accelerator voltage Vg2 300 300 V 

Grid no. 1 voltage Vgl Adjusted for sufficient 
beam current to stabilize 

highlights 

Blanking voltage, peak-to-peak 
when applied to gl > 75 > 75 V 
when applied to cathode > 20 > 20 V 

Field strength at centre of 
focusing coil H 40 60 2) Oe 3 ) 

Field strength of adjustable 
alignment coils H 0 to 4 Oto4 Oe 4) 

PERFORMANCE 

Signal -electrode voltage for 
dark current of 35 nA Vas 20 to 55 20 to 55 V 5) 

typical 30 30 V 

Signal current 
faceplate illumination 2 lx, 
light source with P20 distribution Is 0.075 0.075 µA 6)7) 

Decay: residual signal current 
after dark pulse of 200 ms. 7) 

8 lx, P20 light source on faceplate 8 8 °~0 
6 
) 

Grid no. 1 voltage for picture 
cut-off, with no blanking 
applied 

Vgl 
—30 to —100 —30 to —100 V 

Limiting resolution at picture 8) 

centre 7 50 1000 TV lines 

Modulation depth at 5 Mc/s (6251ines, 
50 fields system )lines at picture centre 50 65 9)

Average y of transfer charac-
teristic for signal currents 
between 0.01 µA and 0.3µA 0.7 0.7 
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XQ1041 

NOTES to page 4. 

1) The optimal grid no.4 voltage for maximum resolution and optimal uniformity of 
black and white level depends on the type of coil unit used and will be within the 
range 1.2 to 1.5 times Vg3. 
Under no circumstances should grid no.4 (mesh) be allowed to operate at a volt-
age level below the Vg3 level as needed for beam focus, since this may damage 
the target. 

2) Because of the higher deflecting and focusing power required to produce adequate 
field strength the tube temperature will increase and adequate provisions for 
cooling should be made. 

3) The polarity of the focusing coil should be such that anorth-seeking pole is at-
tracted to the image end of the focusing coil, with this pole located outside of and 
at the image end of the focusing coil. 

4) The alignment coil unit should be positioned on the tube so that its centre is at a ' 
distance of approx. 94 mm (3 11/16 in) from the face of the tube and that its axis 
coincides with the axis of the tube, the deflecting yoke and the focusing coil. 

5) Corresponds to 20 nA for 9.6 mm x 12.8 mm beam. 

6) Signal electrode voltage adjusted for a dark current of 35 nA. 

~) Signal current is defined as the component of the output current after the dark 

current has been subtracted. 

8) Measured with a video amplifier system having an appropriate bandwidth. ~ 

9) Square wave response. Typical values for the tube proper, after correction for 
faults introduced by the optical system, measured under conditions of a peak sig-
nal current Is = 0.15µA and a beam current sufficient to stabilize a signal cur-
rent of 0.5 µAp 
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XQ~O7OSERIES 
XQ~O7O~O~SERIES 

CAMERA TUBE 

Plumbicon''` television camera tube with high resolution lead -oxide photoconductive 
target, low heater power, separate mesh construction, magnetic focusing, magnetic 
deflection and 25.4 mm (1 in) diameter. 
The tubes of the XQ1070 and XQ1070/O1 series produce the same resolvingpower as 
the 30 mm diameter tubes like the XQ1020. They are mechanically interchangeable 
with 1 in diameter vidicons with separate mesh, and have the same pin connections. 
The XQ1070 and XQ1070/O1 are intended for use in black -and-white cameras, the 
XQ1070L, R, G, B and XQ1070/O1L, R, G, B in colour cameras in broadcast, educa-
tional and high quality industrial applications. 

QUICK REFERENCE DATA 

Separate mesh 

Focusing magnetic 

Deflection magnetic 

Diameter 25.4 mm (1 in) 

Length 158 mm (6.25 in) 

Provided with anti -halation glass disc: XQ1070L, R, G, B 

Without anti -halation glass disc: XQ1070/O1L, R, G, B 

Heater 6.3 V, 95 mA 

Resolution > 750 T. V. lines 

OPTICAL 

Quality rectangle on photoconductive target 
(aspect ratio 3:4) 

Orientation of image on photoconductive target 
For correct orientation of the image on the target the horizontal scan should be 
essentially parallel to the plane passing through the tube axis and the short index 
pin. 

Faceplate 
Refractive index n 1.49 
Refractive index of anti -halation glass disc n 1.52 

'~` Registered Trade Mark for television camera tube. 

9.6x12.8mm21 ) 
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XQ~O7OSERIES 

XQ~07~~~~SERIES 

ELECTRICAL 

Heating: Indirect by A.C. or D.C. ;parallel or series supply 

Heater voltage V f 

Heater current If 

6.3 
95 

V± 5 °~o 
mA 

When the tube is used in a series heater chain, the heater voltage must not exceed 
9.5Vrmsv'henthesupply is switched on. ' 
To avoid registration errors in colour cameras, stabilization of the heater voltage 
is recommended. 

Electron gun characteristics 
Cut -off 

Grid no. 1 voltage for cut-off 
at Vg2 = 300 V 

Blanking voltage, peak to peak 
on grid no.l 

on cathode 

Vgl -35 to -100 V 

Vglp _p

VkP -P 

50 ± 10 V 
25 V 

Grid no. 2 current at normally 
required beam currents Ig2 max. 0.5 

Focusing magnetic 

Deflection magnetic 

Capacitance 

Signal electrode to all Cas 3 to 5 pF 

This capacitance, which is effectively the output impedance, increases when the 
tube is inserted in the coil unit. 

mA 

2~ 

2~ 
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J XQ~O7OSERIES 

XQ1O7O~0~ SERIES 

LIMITING VALUES (Absolute max. rating system) 

All voltages are referred to the cathode, unless otherwise stated 

Signal electrode voltage Vas max. 50 V 3) 

Grid no. 4 voltage Vg4 max. 1100 V 

Voltage between grid no. 4 and grid no. 3 
Vg4/L3 max. 450 V 

Grid no. 3 voltage Vg3 max. 800 V 

Grid no. 2 voltage Vg2 max. 350 V 

Grid no. 1 voltage, positive Vgl max. 0 V 
negative -Vgl max. 125 V 

Cathode to heater voltage, positive peak V~ max. 125 V 
negative peak -VIP max. 50 V 

Impedance between cathode and 
heater at -Vkfp > 10 V Zkf min. 2 kS~ 

Ambient temperature, max. 50 ° C 
storage and operation tamb min. -30 °C 

Faceplate temperature, 
storage and operation t 

max. 50 
min. -30 

oC 
oC

Faceplate illumination E max. 500 lx 4) 

ACCESSORIES 

Socket Cinch no.54A18088 or equivalent 

Deflection and focusing coil unit for bl/wh cameras AT1102/O1,AT1103 or equivalent 

for colour cameras AT1116 or equivalent 
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XQ107OSERIES 
XQ1O7O~OISERIES 

MECHANICAL 

Mounting position: any 

Weight: approx. 60 g 

Base: JEDEC E8-11 except length of stem. 

0 
+t 

NO
p

Q ~ 

NN ON

5. 
4.9 

3. 
29 

'— anti-halation glass disc 

~zoru, ~ shot index pin 
(/.G) 

Dimensions in mm 

40°(9x) 

slwrt index p1n 

mox2G~ 

I I I I '  ~~ 

1.27/
+ao0 ~ 

•xQNE 
720%61.1 

1) For serial number 90000 and up (see pin 4 and pumping stem). 
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XQ1 O7O SERIES 

XQ~~70~~~SERIES 

OPERATING CONDITIONS AND PERFORMANCE 

TYPICAL OPERATING CONDITIONS (scanned area 

Cathode voltage 

Grid no. 2 voltage 

Signal electrode voltage 

Beam current 

Focusing coil current at given values 
of grid no. 4 and grid no. 3 voltages 

Deflection and alignment currents 

Faceplate illumination 

Faceplate temperature 

Grid no. 4 voltage 

Grid no. 3 voltage 

Grid no. 1 voltage 

Blanking voltage on grid no. 1, 
peak to peak 

PERFORMANCE 

Dark current 

Sensitivity at colour temperature 
of illumination = 2854 K 

9.6 x 12. 8 mm2) 

Vk 0 V 

Vg2 300 V 

Vas 45 V 5) 

Ib see note 6) 

see note 7) 

see note 7) 

see note 8) 

t 

low voltage mode 

20 to 45 °C 

high voltage mode 

Vg4 600 960 V 9) 

V g3 375 600 V 9) 

see note 6 

Vg1PP 
• 50 V 

< 3 nA 

XQ1070 XQ1070/O1 typica1400 min. 325 NA/lm 
XQ1070L XQ1070/O1L typica1400 min. 325 pA/lm 
XQ1070R XQ1070/O1R typical 80 min. 70 NA/lm 
XQ1070G XQ1070/O1G typica1165 min. 130 NA /lm 
XQ1070B XQ1070/O1B typical 37 min. 35 ~A/lm 

Gamma of transfer characteristic 

Spectral response: max. response at 
cut -off at 
response curve 

0. 95 ± 0.05 

approx. 500 nm 
approx. 650 nm 
see page 11 

10) 

11) 
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XQ~O7OSERIES 
XQ~O7O~O~SERIES 

Resolution 
Modulation depth i.e. uncompensated amplitude response at 400 T.V. lines at the 
centre of the picture, The figures quoted refer to the conditions in the high voltage 
mode. 
The figures typically obtained in the low voltage mode will be 2 to 3 absolute per-
cents lower. 

The figures shown represent the typical horizontal amplitude response of the tube 
as obtained with a Tense aperture off 5.6. 6) 12) 13), 

XQ1070 
XQ1070/O1 XQ1070R XQ1070G XQ1070B 
XQ1070L XQ1070/O1R XQ1070/O1G XQ1070/O1B 
XQ 1070/01 L 

Highlight signal current Is 0. 2 NA 0. 1 NA 0.2 NA 0. 1 NA 

Beam current, Ib 0, 4 uA 0. 2 ~A 0.4 pA 0.2 NA 

Modulation depth at 400 T. V. 
lines in ~ typical 40 35 40 45 

Limiting resolution 

Modulation transfer characteristics 

Lag (typical values) 
Light source with a colour temperature of 2854 K 
Appropriate filter inserted in the light path for the chrominance tubes R, G and B. 

Low key conditions 

> 750 T. V, lines 

see page 12 

build-up lag 
14) 

decay lag 
15) 

Is/Ib = 20/200 nA Is/Ib = 40/400 nA Is /Ib = 20/200 nA Is /Ib = 40/400 nA 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

XQ1070R,XQ1070/O1R 
XQ1070B, XQ1070/O1B 

XQ1070, XQ1070/O1 
XQ1070L, XQ1070/O1L 
XQ1070G, XQ1070/O1G 

90 98 

95 99 

11 4 

7 2.5 
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XQ~O7OSERIES 

XQ~O7O~U~SERIES 

High key conditions 

build-up lag 
14) 

decay lag 
15) 

Is/Ib =100/200 nA Is/Ib =200/400 nA Is/Ib =100/200 nA Is/Ib = 200/400 nA 

60 

(ms) 
200 

(ms) 
60 

(ms) 
200 
(ms) 

60 
(ms) 

200 
(ms) 

60 

(ms) 
200 
(ms) 

XQ1070R, XQ1070/O1R 

XQ1070B, XQ1070/O1B 

XQ1070, XQ1070/O1 
XQ1070L,XQ1070/O1L 
XQ1070G, XQ1070/O1G 

97 ^100 

98 100 

2.5 

3; 5 

1 

2 

1.5 0.6 

NOTES 

1) Underscanning of the specified useful area of 12.8 mm x 9.6 mm, or failure of 
scanning, should be avoided since this may cause damage to the photoconductive 
layer. 

2) For focusing/deflection coil unit see under "Accessories". 

3) Plumbicon tubes do not permit automatic sensitivity control by means of regula-
tion of the signal electrode voltage. Adequate control is therefore to be achieved 
by other means (iris control and neutral density filters). 
If the tube is applied in cameras originally designed forvidicon tubes, the auto-
matic sensitivity control circuitry should be made inoperative andthe signal elec -
trode voltage set to the value indicated in note 5). 

4) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided; when the camera is idle the lens shall be capped. 

5) The signal electrode voltage shall be adjusted to 45 V. To enable the tube to han-
dle excessive highlights in the scene to be televised the signal electrode voltage 
may be reduced to a minimum of 25 V, this will, however, result in some reduc -
tion in performance. 

6) The beam current Ib, as obtained by adjusting the control grid (grid no.]) voltage 
is set to 200 nA for R and B tubes, 400 nA for bl/wh, L and G tubes. 

Ib is not the actual current available in the scanning beam, but is defined as the 
maximum amount of signal current, Is> that can be obtained-with this beam. 
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XQ~O7OSERIES 
XQ~O7O~O~SERIES 

In the performance figures, e. g. for resolution and lag, the signal current and beam 
current conditions are given, e. g, as Is/Ib = 20/200 nA. This hence means: with 
a signal current of 20 nA and a beam setting which just allows a signalcurrent of 
200 nA. 
N.B. The signal currents are measured with an integrating instrument connected 

in the signal electrode lead and a uniformilluminationonthescannedarea. 
The peak signal currents as measured on a wave-form osciloscope will be 
a factor a larger. 

(a 1000 ~ ' 
Q being the total blanking time in ~, for the CCIR system a a -

mounts to 1.33) 

7) 

Coil units 

AT1102/O1 

AT1103 

AT1116 

Ug4/ug3 

Focusing current' 
(mA) 

Line current 

(mAPP)

Frame current 

(A PP)

600/375 960/600 600/375 960/600 600/375 960/600 

18 23 200 250 27 34 

20 26 200 250 29 38 

83 105 260 330 38 48 

Approx. values for scanned area of 9.6 x 12. 8 mm2

"Adjusted for correct electrical focus. The direction of the focusing current 

=_ shall be such that anorth-seeking pole is attracted towards the image end of the 
focusing coil. 
Line and frame alignment coil currents max. 21 mA (AT1103) resp. 15 mA 

(AT1116) corresponding to a flux density of approx. 4 x 10-4 T (4 Gs). 

8) In the case of a black/white camera the illumination on the photoconductive lay-
er, Bph, is related to scene illumination, Bsc, by the formula: 

R.T. 
Bph =Bsc 4F2 (m+l)2

in which R represents the average scene reflectivity or the object reflectivity, 
whichever is relevant, T the lens transmission factor, F the lens aperture, and 
m the linear magnification from scene to target. 
A similar formula may be derived for the illumination level on the photoconduc-
tive layers of the R, G, and B tubes in which the effects of the various components 
of the complete optical system have been taken into account. 
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XQ~OIOSERIES 
XQ~~7~~0~ SERIES 

9) The optimum voltage ratio Vg4/Vg3 to obtain minimum beam landing errors 
(preferably < 1 V) depends on the type of coil unit used. For types AT1102/O1 / 

AT1103 and AT1116 a ratio of 1.5:1 to 1.6:1 is recommended. 

10) Measuring conditions: 
Illumination 4 lx (luminous flux = 0. 5 mlm) from a tungsten light source with 
a c. t. of 2854 K, the appropriate filter inserted in the light path. 

Filters used: 
XQ1070R, XQ1070/O1R Schott OG570 thickness 3 mm 
XQ1070G, XQ1070/O1G Schott VG9 thickness 1 mm 
XQ1070B, XQ1070/O1B Schott BG12 thickness 3 mm 
For transmission curves see page 13. 

11) Gamma -stretching circuitry is recommended. 

12) Typical faceplate illumination level for the XQ1070 and XQ1070/O1 to produce 

0. 2 pA signal current will be approx. 4 lx. The signal currents stated for the 

colour tubes R> G, B will be obtained with an incident white light level (c, t. _ 
2854 K) on the filter of approx. 10 lx. These figures are based on the filters 
described in note 10). For filter BG12, however, a thickness of 1 mmischosen. 

13) The horizontal amplitude response can be raised by the application of suitable 
correction circuits, which affect neither the vertical resolution nor the limi-

ting resolution. 

14) After 10 s of complete darkness. The figures given represent typical percentages 

of the ultimate signal current obtained 60 ms respectively 200 ms after the il-

lumination has been applied. 

15) After a minimum of 5 s of illumination on the target. The figures given repre-
sent typical residual signals in percents of the original signal current 60 ms 
respectively 200 ms after the illumination has been removed. 

GENERAL AND RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, with faceplate up, or horizontal; the faceplate should be covered with 

the hood provided. 

2. This series of Plumbicon tubes is provided with Kovar pins and therefore re-
quires no more care in handling than vidicon tubes. 

3. During long term storage the ambient temperature should not exceed 30 ° C. 

March 1971 
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XQ~O7OSERIES 

XQ~O7O~O~SERIES 

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is 

kept idle for long periods such as may occur: 
between the factory's pre-shipment test and the actual delivery to the customer; 
between receipt of the tube and its installation; 
when the camera is not used for a long time. 

Although the chances of such deterioration are remote it is advisible to operate 
the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
. Set grid no. 1 bias control to maximum negative bias (beam cut-off). 

Allow aheating-up time of the cathode of at least one minute before turning up 
the grid no. 1 bias control to produce a beam. 

. Set scanning amplitudes to overscan condition, 
Apply an even illumination to the target to obtain a signal current of approx. 
0. 15 NA and adjust the beam current for correct stabilization. 

5. The signal electrode connection is made by a spring contact, which is part of the 
focusing coil assembly, and is kept pressed against the signal electrode ring. 

6. Electrostatic shielding of the signal electrode is required to avoid interference 
effects in the picture. Effective shielding is provided by one grounded shield inside 
the focusing coil at the faceplate end, and one inside the deflecting yoke. 

7. The light transfer characteristic of the Plumbicon tube having a gamma near unity, 
it may be desirable to incorporate a gamma correcting circuitry in the video-ampli-
fier system with an adjustable gamma of 0.5 of 1. 

The Plumbicon tube not generating noise to any noticeable extent, the signal-to-
noise ratio will be determined mainly by the input noise of the video-amplifier 
system. 

The high sensitivity of the Plumbicon tube warrants pictures with excellent sig-
nal-to-noise ratio under normal lighting conditions provided its output is fed in-
to awell-designed input stage of the video-amplifier system. In such a system 
an aperture correction may be incorporated to ensure an attractive gain in re-
solving power without visually impairing the signal to noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for, use are packed with each tube. 
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XQ~O7~SERIES 
XQ~~7~ ~O~SERIES 

CAMERA TUBE 

Plumbiconm, television camera tube with high resolution lead-oxide photoconductive 
target, low heater power, separate mesh construction, magnetic focusing, .magnetic 
deflection and 25.4 mm (1 in) diameter. 

The tubes of these series are mechanically and electrically identical to the tubes of 
the XQ1070 and XQ1070/O1 seri~es > the only difference being the degree of freedom 
from blemishes of the photoconductive target. 

The tubes are intended for industrial and educational black-and-white and colour 
cameras. The series comprise the following versions: 

with anti-halation 
glass disc 

without anti-halation 
glass disc 

XQ1071 
XQ1071R 
XQ1071G 
XQ1071B 

XQ1071/O1 
XQ1071/O1R 
XQ1071/O1G 
XQ1071/O1B 

for bl/wh cameras 
(for use in the chrominance 
S channels of 
`colour cameras 

For all further information see data of the XQ1070/XQ1070/O1 series. 

~` Registered Trade Mark for television camera tube. 
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XQ1072 

CAMERA TUBE 

Plumbicon°̀  television camera tube with high resolution lead-oxide photoconductive 
target, low power heater„,separate mesh construction, magnetic focusing, magnetic 
deflection, and 25.4 mm (1 in) diameter. 

The XQ1072 produces the same resolving power as the 30 mm diameter tube type 
XQ1022 and is exclusively intended for use with an X-ray intensifier in medical e-
quipment. 

The XQ1072 is mechanically interchangeable with 1 in diameter vidicons with sepa-
rate mesh construction and has the same pin connections. 

QUICK REFERENCE DATA 

Separate mesh 

Focusing 

Deflection 

Diameter 

Length 

Without anti -halation glass disc 

Heater 

Resolution 

magnetic 

magnetic 

25.4 mm (1 in) 

158mm (6.25 in) 

6.3 V, 95 mA 

> 35 1p/mm 

OPTICAL 

Dimensions of quality area on 
photoconductive target circle of 15 mm diameter 1) 

Orientation of image on photoconductive target 
For correct orientation of the image on the target the horizontal scan should be 
essentially parallel to the plane passing through the tube axis and the short index 
pin. 

Faceplate 
Thickness 
Refractive index 

''~ Registered Trade Mark for television camera tube 

1. 2 mm 
n 1.49 
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XQ1072 

ELECTRICAL 

Heating: Indirect by A.C. or D.C. ;parallel or series supply 
Heater voltage Vf 6.3 V±5% 

Heater current If 95 mA 

When the tubeis usedina series heater chain, the heater voltage must not exceed 
9.5 Vrms when the supply is switched on, 

Electron gun characteristics 
Cut -off 

Grid no. 1 voltage for cut-off 
at Vg2 = 300 V Vgl —35 to —100 V 

Blanking voltage, peak to peak 
on grid no. 1 Vgl 50± 10 V 
on cathode Vk__ Pp 25 V 

Grid no. 2 current at normally 
required beam currents Ig2 max, 0, 5 mA 

Focusing magnetic 2) 

Deflection magnetic 2) 

Capacitance 
Signal electrode to all Cas 3 to 5 pF 

This capacitance which is effectively the output impedance, increases when the 
tube is inserted in the coil unit. 
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XQ1072 

LIMITING VALUES (Absolute max. rating system) 

All voltages are referred to the cathode, unless otherwise stated. 

Signal electrode voltage Vas max. 50 V 3) 

Grid no. 4 voltage Vg4 max. 1100 V 

Grid no. 3 voltage Vg3 max. 800 V 

Voltage between gridno.4andgridno.3 Vg4/g3 max 450 V 

Grid no. 2 voltage Vg2 max. 350 V 

Grid no. 1 voltage, positive Vgl max. 0 V 
negative -Vgl max. 125 V 

Cathode to heater voltage, positive peak V~p max. 125 V 
negative peak -Vkfp max. 50 V 

Impedance between cathode and 
heater at -Vkfp > 10 V Zkf min. 2 kS2 

Ambient temperature, max. 50 °C 
storage and operation tamb min. -30 °C 

Faceplate temperature, max. 50 ° C 
storage and operation t min. -30 °C 

Faceplate illumination E max. 500 lx 4) 

ACCESSORIES 

Socket 

Deflection and focusing coil -unit 

Cinch no. 54A18088 or equivalent 

AT1102/O1, AT1103, AT1116 or 
equivalent 
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XQ1072 

MECHANICAL 

Mounting position: any 

Weight: approx. 60 g 

Base: JEDEC E8-11 except for stem. 

Na
p

o, 

NN 

3.1 
29 26max 

1.4 
1.2 

~; 

~I.~ 
~, ~~max 

54 

7204261.1 Short index pin 
(I.G) 

Dimensions in mm 

721026 

40°(9x) 

slxrt index p/n 

mox24~ 
0 
M 

12~I  I I I '  ~~ 

~ oxf.27f ±ago •x681E 
vza°a.1 

1) For serial number 90000 and up.( see pin 4 and pumping stem ). 

1 
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XQ1072 , 

OPERATING CONDITIONS AND PERFORMANCE 

TYPICAL OPERATING CONDITIONS 5) 

Cathode voltage Vk 0 V 

Grid no. 2 voltage Vg2 300 V 

Signal electrode voltage Vas 20 to 45 V 3) 8) 

Beam current Ib see note 6a) 

Focusing coil. current at given values 
of grid no. 4 and grid no. 3 voltages see note 

Deflection and alignment currents see note 

Faceplate illumination (P20 light source) E 2 lx 

Faceplate temperature t 20 to 45 oC 

Grid no. 4 voltage VS4

Grid no, 3 voltage Vg3

Grid no. 1 voltage 

Blanking voltage on grid no. 1, 
peak to peak 

PERFORMANCE 

Dark current 

Signal current, peak 

Gamma of transfer characteristic 

Spectral response: max. response at 
cut-off at 

9) 

9) 

lowvoltage mode highvoltagemode 7) 

600 960 V 

375 600. V 

see note 6a) 

V glp-p 50 V 

<_ 3 nA 

ISP min. 175 nA6a) 6b) 

typ. 225 nAba) 6b) 

0.95 ± 0.05 10) 

approx. 500 nm 
approx. 650 nm 

Resolution 
Modulation depth i.c. uncompensated amplitude response at 13 1p/mm (5.0 MHz) 
at the centre of the picture 

low voltage mode 

65% 

high voltage mode l la) 

70% 

Modulation transfer characteristic see page 9 llb) 

i 
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XQ1072 

Decay 
Measured with a peak signal 
current of 0.2µA 

Residual signal after dark pulse of 60 ms 
Residual signal after dark pulse of 200 ms 

max. 6 ~, typ. 4 ~ 12) 

max. 2. S~, typ. 1.5 ~ 12) 

NOTES 

1) Underscanning of the specified useful target area of 15.0 mm ¢ or failure of scan-
ning should be avoided since this may cause damage to the photoconductive layer. 
The area beyond the 15.Omm ¢area preferably to be covered by a mask. 

2) For focusing/deflection coil unit see under "Accessories". 

3) Plutnbicon tubes do not permit automatic sensitivitycontrolbymeansof regulation 
of the signal electrode voltage. 
If the tube is applied in cameras originally designed forvidicon tubes, the auto-

matic sensitivity control circuitry should be made inoperative and the signal e-

lectrode voltage set to the value indicated in note 8. 

4) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided. 

5) Scanning amplitude controls adjusted such that the 15 mm ¢quality area of the 
target is displayed on a standard monitor as a circular area with a diameter equal 
to the raster height. 

6a) Grid no. 1 (control grid) voltage adjusted to produce a beam current,Ibp, which 
will allow a maximum peak signal current Ispp of 500 nA. 
N. B. The peak signal currents are measuredon a waveform oscilloscope and with 

a uniform illumination on the 15 mm ~ target area. When measured with an 
integrating instrument connected in the signal-electrode lead the average 
signal currents will be smaller 

a) by a factor a (a - 10 
U 

p-- S ) , ~3 being the total blanking time in ~; for the 
CCIR system a amounts to 0. 75. 

b) by a factor S , S being the ratio of the active target area (circle with 
15 mm ~) to the area which would correspond with the adjusted scanning 
amplitudes (15 x 20 mm2), see note 5, this ratio amounts to S = 0.59. 
The total ratio of integrated signal current, Is, to the peak signal current, 
Isp> amounts to a x d = 0.44. 

6b) The peak signal currents stated relate to a target sensitivity to light with P20 
distribution of min. 200 µA/lm, typical 275 µA/lm. 
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XQ1072 

7) The optimum voltage ratio Vg4/Vg3to obtain minimum beam landing errors (pref-
erably <_ 1 V) depends on the type of coil unit used. For types AT1102/O1,AT1103, 
AT1116 a ratio of 1.5:1 to 1.6:1 is recommended. 

8) Target voltage, Vas, adjusted to the value indicated by the tube manufacturer on 
the test sheet as delivered with each tube. 

i 

9) 

Vg4/Vg3 
AT1102/O1 

AT1103 

AT 1116 

Focusing current'` 

(mA)

Line current 

(A PP) 

Frame current 

(~'PP)

600/375 960/600 600/375 960/600 600/375 960/600 

18 23 310 390 42 53 

20 26 310 390 46 59 

83 105 400 510 59 75 

Approx. values for scanning amplitudes 
corresponding to 15 x 20 mm2 scanned area 

'`Adjusted for correct electrical focus. The direction of the focusing current shall 
be such that anorth-seeking pole is attracted towards the image end of the 
focusing coil. 
Line and frame alignment coil currents max. 21 mA (AT1103) resp. 15 mA 
(AT1116) corresponding to a flux density of approx. 4 x 10-4 T (4 Gs). 

10) The near unity gamma of the XQ1072 ensures good contrast when televising low 
contrast X-ray image-intensifier pictures as encountered in radiology. Further 
contrast improvement may be obtained when an adjustable gamma expansion cir-
cuitry is incorporated in the video amplifier system. 

lla) Measured with a transparency witha square wave test pattern with vertical bars. 
The figures given relate to a low frequency reference obtained from a square wave 
pattern of 1.0 1p/mm (385 kHz). 
The aperture of the lens system adjusted for f 5.6 

llb) As in lla), Bandwidth of the video amplifier system and the waveform oscilloscope 
15 MHz (-3 dB point). 

12) After a minimum of 5 s of illumination on the target. The figures given represent 
the residual signals in ~ of the .original signal current 60 ms respectively 200 ms 
after the illumination has been removed. 
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XQ1072 

GENERAL AND RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, with faceplate up, or horizontal; the faceplate should be covered with 
the hood provided. 

2. This series of Plumbicon tubes is provided withKovarpinsand therefore requires 
no more care in handling than vidicon tubes. 

3. During long term storage the ambient temperature should not exceed 30 °C. 

4. Tn isolated cases the properties of a Plumbicon may deteriorate slightly when it 
is kept idle for long periods such as may occur: 
- between the factory'spre-shipment test and the actual delivery to the customer. 
- between receipt of the tube and its installation, 
- if the camera is not used for a long time. 
Although the chances of such deterioration are remote it is advisable to operate 

the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
- Set grid no, lbias-control to maximum negative bias (beam cut-off). 
- Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no.l bias -control to produce a beam. 
- Set scanning amplitudes to overscan condition. 
- Apply an even illumination to the target to obtain a signal current of approx. 

0. 15 pA and adjust the beam for correct stabilization. 

5. The signal electrode connection is made by a spring contact, which is part of the 
focusing coil assembly, and is kept pressed against the signal electrode ring. 

6. Electrostatic shielding of the signal electrode is required to avoid interference 
effects in the picture. Effective shieldingis provided by one grounded shield inside 
the focusing coil at the faceplate end, and one inside the deflecting yoke. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube. 
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XQ1080 
SERIES 

CAMERA TUBE 

Plumbicon '~`, 25.4 mm (1 in) diameter television camera tube wiih high resolution 
lead -oxide photoconductive target, magnetic deflection, magnetic focus. The tubes 
of the XQ1080 series are providedwith a separate mesh and a 0.6 W heater and fea-
ture: 

. Anti -Comet -Tail electron gun for highlight handling, 

. Extremely low lag. 

. Lightpipe, for adjustable bias lighting to minimise lag under low-key conditions. 

. Same resolving power as the 30 mm tubes such as the XQ1020, 

. Ceramic centring ring for precise optical alignment. 
. Electrode system with precision construction, 

. Low output capacitance for optimal S/N ratio. 
The tubes of the XQ1080 series are rear -loading tubes, i.e. to be inserted at the 
rear end of a special coil unit and they have slightly different dimensions and pin 
connections from other 1 in diameter Plumbicon tubes like e. g. XQ1070. 

The XQ1080 is intended for use in black and white cameras XQ1080L, R, G and B are 
intended for use in colour cameras in broadcast, educational and high quality indus-
trial applications in which high contrast ratios may occur. 

QUICK REFERENCE DATA 

Focusing magnetic 
Deflection magnetic 
Diameter 25.4 mm (1 in) 
Length 158 mm (6'-,in) 

Special features: Anti -Comet -Tail gun 
Lightpipe 
Anti -halation glass disc 
Ceramic centring ring 
Rear loading construction 

Heater 6.3 V> 95 mA 
Resolution _> 750 TV lines 
Cut-off of spectral response approx. 650 nm 

Data based on pre-production tubes. 

'k Registered Trade Mark for television camera tube. 

March 1972 



XQ1080 
SERIES 

OPTICAL 

Quality rectangle on photoconductive target 
(aspect ratio 3:4) 9. bx 12. 8 

Orientation of image on photoconductive target: 
For correct orientation of the image on the target the vertical scan should be es-
sentially parallel to the plane passing through the tube axis and the marker line on 
the protecting sleeve at the base. 2a) 

mm2 1) 

Optical alignment 

Faceplate 

see note 2b 

Thickness 1, 2 mm 
Refractive index n 1.49 
Refractive index of anti -halation disc n 1, 52 

ELECTRICAL 

Heating: Indirect by A.C. or D.C. ;parallel or series supply. 
Heater voltage Vg 6.3 V +5°70 
Heater current If 95 mA 

When the tube is used in a seriesheater chain, the heater voltage must not exceed 
9.5 Vrms when the supply is switched on. To avoid registration errors in colour cam-
eras, stabilization of the heater voltage is recommended. 

Electron-gun characteristics 

Cut -off 
Grid no. 1 voltage for cut -off at Vg2 4 = 300 V, 
without blanking nor A. C. T. pulses 

Blanking voltage, peak to peak at Vg2 4 = 300 V, 
on grid no. 1 

Vgl

Vglp _p

—45 to —110 V 

50±10 V 4)

Gr~fls no.2 and 4 current (d. c. values) 

Grids no. 3, 5, and 6 currents 

Pulsetimingandamplituderequirements(A.C.T.) 

Ig2 4 max. 0.2 mA 

see note 9 

see notes 5 and 8 

9) 

Focusing (see under Accessories) magnetic 

Deflection (see under Accessories) magnetic 

Capacitance 

Signal -electrode to all Cas 2 to 3 pF 
This capacitance, which is effectively the output impedance, increases when the 
tube is inserted in the coil unit. 
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XQ1080 
SERIES 

LIMITING VALUES (Absolute max. rating system) 

All voltages are referred to the cathode, unless otherwise stated. 

Signal electrode voltage Vas max. 50 V 

Grid no. 6 (mesh) voltage Vg6 max. 1100 V 

Grid no. 5 (collector) voltage Vg5 max. 800 V 

Voltage between grid no.6 and grid no. 5 Vg6~g5 max. 350 V 

Grid no. 4 (limiter) and grid no. 2 
(accelerator, or first anode) voltage Vg2 4 max. 350 V 

Grid no. 3 (auxiliary grid) voltage Vg3 max. 350 V 

Grid no. 1 (control grid) voltage, 
positive Vgl max. 0 V 
negative —Vgl max. 125 V 

Grid no.l A.C.T. pulse ~Vglp max. 45 V5)8) 

Cathode to heater voltage, positive peak Vkfp max. 125 V 
negative peak —Vkfp max. 50 V 

Impedance between cathode and 
heater at —Vk{p > lOV Zkf min. 2 k52 

Ambient temperature, storage and operation tamb 
max. 50 oC 
min. —30 C 

Faceplate temperature, storage and operation t 
max. 50 °oC 
min. —30 C 

Faceplate illumination E max. 500 lx 6) 

ACCESSORIES 

Socket Cinch 133-98-11-015 22) 

modified for bias lighting 

Deflection, focusing and alignment coil unit AT1115 
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XQ1080 
SERIES 

MECHANICAL 

Mounting position: any 

Weight: approx. 70 g 

Base: JEDEC E8-11 except length of stem 

5.1 ~ 

PJ 24.13 _0.07 ~+0.15 

135°±3°

Dimensions in mm 

  162  
' 154 5 ~ 

max f26max~ 

~ 26 
25 

♦ tti 

3.1 
r  2.9 

short index pin 

+-12±1—►

small area 
contact 

7Z 61473.1 

a 

g3 g2,g4 

96..t~1.7.9 5

91

f 
short 

index pin 
(LC.) 

1261471 

0.4 max 

15.2 

~ ~ 
12.77 9.35 
max min 

~ max 

1261472 

~\ 

40°19x1 

~ 26.6max ~ 

1,27 ±0.05 y
0.10 6.8 

max 
f 

1

short index 
pin 

3.0 max 

3: + ox 

4 
"1T6t4J4 

The distance between the geometrical centres of the diameter A of the reference 
ring and the diameter B of the mesh-electrode ring is < 100µm. 
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XQ1080 
SERIES 

OPERATING CONDITIONS AND PERFORMANCE 

TYPICAL OPERATING CONDITIONS 
with A.C.T. action (scanned area 9.6x 12. 8mm2). All voltages are specified with 
respect to the cathode potential during the read-out mode. See notes 3, 5, 7, 9. 

Cathode voltage, 
during read-out mode Vk 0 V 
during A.C.T. mode Vk 0 to 15 V 8) 

Signal electrode voltage Vas 45 V 10) 

Grid no,6 (mesh) voltage Vg6 750 V 11)12) 

Grid no, 5 (collector) voltage Vg5 475 V 11) . 

Grid no. 4 (limiter) and grid no. 2 
(accelerator, or first anode) voltage Vg2 4 300 V 

Grid no. 3 (auxiliary grid) voltage, 
during read-out mode Vg3 250 V 
during A.C.T. mode Vg3 0 to 30 V 8) 

Grid no. 1 (control grid) voltage, 
during read-out mode Vgl see note 13 
during A. C.T. mode Vgl see note 8 
blanking on grid no. 1, peak Vglp 50 V 

Typical beam current, signal current and pulse settings 8) 

XQ1080 
XQ1080L 

XQ1080R XQ1080G XQ1080B 

I sp 
Ihp

A.C.T. level (peak) 
Cathode pulse Vkp
Grid no. 1 pulse Vgl
Grid no, 3 pulse V$3P 

200 nA 
400 nA 
280 nA 
10 V 
40 V 

220 to 250 V 

100 nA 
200 nA 
140 nA 

5 V 
30 V 

220 to 250 V 

200 nA 
400 nA 
280 nA 
10 V 
40 V 

220to 250 V 

100 nA 
200 nA 
140 nA 

5 V 
30 V 

220 to 250 V 

Faceplate illumination 

Bias lighting via lightpipe 

Temperature of faceplate 

Deflection, focusing and alignment coil unit 

Deflection, focusing and alignment currents 

AT1115 

see note 14 

see notes 22 and 23 

20 to 45 ° C 

Vg6/Vg5
(V) 

focus current 
(mt1) 

line current 
(mAp-p) 

frame current 
(gyp-p) 

750/475 32 290 35 

Line and frame alignment currents max. 15 mA, corresponding to a flux density of 
approx. 4x10 -4 T (4Gs). 
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XQ1080 
SERIES 

PERFORMANCE 

Dark current <_ 3 nA 

Sensitivity at colour temperature 
of illumination = 2854 K 16) 
XQ1080 typical 400 min, 325 NA/lm 
XQ1080L typica1400 min. 325 NA/lm 
XQ1080R typical 80 min. 70 NA/lm 
XQ1080G typical 165 min. 130 NA/lm 
XQ1080B typical 37 min. 35 NA/lm 

Gamma of transfer characteristic 0.95±0.05 17) 

Transfer characteristics see page 14 

Highlight handling > 51ens stops 8) 

Spectral response: max. response at approx. 500 nm 

cut -off at approx. 650 nm 

Resolution 
Modulation depth i.e. uncompensatedamplituderesponse at 400 TV lines at the cen -
tre of the picture. The figures represent the typical horizontal amplitude response 
as measured with a lens aperture of f5.6 13), 18), 19). 

XQ1080 
XQ1080L 

XQ1080R XQ1080G XQ1080B 

Highlight signal current Is
Beam current Ibp 
Modulation depth at 400 
TV lines in ~ typical 

0.2 NA 
0.4 NA 

40 

0.1 NA 
0.2 NA 

35 

0.2 NA 
0.4 NA 

40 

0.1 NA 
0.2 NA 

45 

Modulation transfer characteristics 
Limiting resolution 

see page 14 
> 750 TV lines 
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Lag (typical values) 
Light source with a colour temperature of 2854 K 
Appropriate filter inserted in the light path for the chrominance tubes R, G and B. 

Low key conditions 

build-up lag 
20) 

decay lag 
21) 

Is/Ib=20/200n.S Is/Ib=40/400nA Is/Ib=20/200nA Is/Ib=40/400nA 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

22) 23) (~) 

XQ1080 0 98°Io " ~ 100 ~ 5% 2% 
XQ1080L 2.5 

°/~0 
2.5% 1% 

XQ1080G 5 100 
1.5% 0.5% 

XQ1080R 0 >95/ ~ 100 % 8% 3 
XQ1080B 2.5 100 % 3.5/ 2% 

5 1.5% 1% 

High key conditions 

build -up lag 
20) 

decay lag 
21) 

' Is/Ib='100/200nA Is/Ib=200/400nA I,s/Ib=100/200nA Is/Ib=200/400nA ~_

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

XQ1080., L, G 
Id=OtoSnA 98% 100% 1.5% 0.6% 

XQ 1080R 
Id=OtoSnA 

>97% .100% 2.5/ 1~ 
XQ1080B 
Id=Oto5nA 3.5% 2% 
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NOTES 

1) Underscanning of the specified useful area of 12. 8 mm x 9.6 mm, or failure of 
scanning, should be avoided since this may cause damage to the photoconductive 
layer. 

2a) The position of this marker line corresponds with the position of the small area 
contact on the ceramic centring ring. The spring contact in the coil unit, AT1115, 
is located accordingly. Total possible rotation of the tube while maintaining con-
tact, is approx_. 30°. 

2b) The outer diameter of the ceramic centring ring is concentric with the inner di-
ameter of the mesh ring (grid no. 6). In the AT1.115 coil unit the tube is centred 
with this ring as a reference; this ensures proper optical alignment of the tube in 
the optical system of a colour camera. 

3) When the tube is to be used without Anti -Comet Tail action, grid no.3 (auxiliary 
grid) should be connected [o grids no. 2 and no. 4 and no A.C.T. pulses should be 
applied to the cathode and grid no. 1 (control grid). The performance of the tube 
will then be as ddscribed herein with the exception of the highlight handling. 

4} Blanking can also be applied to the cathode: 
a. —without A.C.T. action (see note 3): required cathode pulse approx. 25 V. 
b. —with A. C.T. action; timing, polarityandamplitudes of the A. C. T. pulses will 

have to be adapted. 

5) Pulse timing and amplitudes for A.C.T. action (CCIR system) 
(blanking on grid no. l) 4) 7) 
For proper operation of the A. C. T. electrode gun three pulses are required, being: 

a. —A positive -going pulse on the cathode with an adjustable amplitude of 0 to 15 V. 

This pulse can be chosen to coincide with the full line-blanking period. 

b. —A positive -going pulse on gridno. 1 (control grid)withanadjustableamplitude 

of 25 to 40 V. 

The duration of this pulse should be chosen such that it just includes the fly 

back period (~5 µs) of the line deflection (e. g. ~6 µs). 
c. —A negative -going pulse on grid no.3 (auxiliary grid) withan amplitude of ap-

prox. 250 V, adjusted to result in a Vg3 voltage during the A.C.T. mode of 
Oto30V. 
Duration of This pulse should be equal to that of the grid no. 1 pulse. 

8 
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The timing diagram is as follows: 
- »N~ 

szv: 
t q 

tB~ 

tC+ 

--~ 

+o~ 

T lysl „sosxo 

A =Line blanking period: ~ 12 Ns, Vk pulse 
B =A.C.T. period: ~ 5 Ns, grids no. 1 and no.3 pulses 
C =Line flyback period: ~ 5 Ns 
D =Clamping time: 2 to 3 Ns 

6) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided; when the camera is idle the lens shall be capped. 

7) a. Read-out mode: defined as the operating conditions during the active line scan 
(full line period -line blanking interval). 
For the CCIR system this will amount to 64 Ns - 12 Ns = 52 Ns. 

b. A.C. T. mode: defined as the operating conditions during that part of the line 
blanking interval during which the A.C.T. electrode gun is fully operative. 
The A.C.T. interval is equal to or slightly overlaps the line flyback time. 

8) Pulse amplitude settings 

Cathode pulse Vk : adjusted to obtain an A. C. T. limiting level at 1.3 to 1.5 times 
Isp. 

Grid no. 3 pulse :adjusted for maximum and most uniform A.C.T. action over 
the total scanned area. 

Grid no. 1 pulse :adjusted for proper handling of a highlight with a diameter of 
10~ of picture height and with a brightness corresponding to 
32 times peak signal white (Isp). 

N.B. Extension of the A.C.T. range can be obtained by increasing the grid no. 1 
pulse; this may, however, introduce dark current. 

9a) The D. C. voltage supply and/or pulse supply to these electrodes should have a 
sufficiently low impedance to prevent distortion caused bythe peakcurrents drawn 
during the A.C.T. mode. 
These peak currents.. may amount to: 

cathode 2 mA 
grid no. 1 0 mA 
grids no. 2 and no. 4 1 mA 
grid no.3 150 NA 
grid no.5 300 NtY 
grid no.6 300 NA 

The cathode impedance should preferably be chosen < 300 52. 
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9b) Video pre-amplifier. In the presence of highlights, peak signal currents of the 
order of 15-45 NA may be offered to the pre-amplifier during flyback. Special 
measures have to be taken in the pre-amplifier to prevent temporary overloading. 

10) Plumbicon tubes do not permit automatic sensitivity control be means of regula-
tion of the signal electrode voltage. Adequate control is therefore to be achieved 
by other means (iris control and neutral density filters). 
If the tube is applied in cameras originally designed for vidicon tubes, the auto-
matic sensitivity control circuitry should be made inoperative and the signal e-
lectrode voltage set to 45 V. 

11) The optimum voltage ratioVg6/VgS toobtainminimumbeamlandingerrors(pref-
erably < 1 V) depends on the type of coil unit used. For type AT1115 a ratio of 
1.5: 1 to 1.6: 1 is recommended. 

12) Operation with A.C.T. at Vg6 > 750 V is not recommended since this may in-
troduce dark current. 

13) Adjusted with the A.C.T. made inoperative, e.g. by setting the cathode pulse 
to 15 V. The control grid voltage is adjusted to produce abeam current justsuf-
ficient to allow a peak signal current of twice the typical value, Isp, as observ-
ed and measured on a waveform oscilloscope. This amount of beam current is 
termed Ibp. 
N.B. The signal current, Is, and beam current, Ib, conditions quoted with the 

performance figures for e.g. , lag, relate to measurements with an inte-
grating instrument connected in the signal -electrode lead and a uniform 
illumination on the scanned area. 
The corresponding peak currents, Isp andI~p> as measured on awaveform 
oscilloscope will be a factor a larger (a = 100/100-~), ~ being the total 
blanking time in ~; for CCIR system a amounts to 1.33. 

14) In the case of a black/white camera the illumination on the photoconductive lay-
er, Bph, is related to scene illumination, Bsc, by the formula: 

R. T. 
Bph =Bsc 4F2 (m+1)2

in which R represents the average scene reflectivity or the object reflectivity, 
whichever is relevant, T the lens transmission factor, Fthe lens aperture, and 
m the linear magnification from scene to target. 
A similar formula may be derived for the illumination level on the photoconduc -
tive layers of the R, G, andBtubesinwhichthe effects of the various components 
of the complete optical system have been taken into account. 

15) Focus current adjusted for correct electrical focus. The direction of the focus-
ing current shall be such that a north seeking pole is attracted towards the im-
age end of the focusing coil, withthispolelocat,ed outside of and at the image end 
of the focusing coil. 

10 March 1972 
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16) Measuring conditions: 
Illumination 41x (luminious flux = 0.5 mlm) at black body temperature of 2854 K; 
the appropriate filter inserted in the light path. 

Filters used: 
XQ1080R Schott OG570 thickness 3 mm 
XQ1080G Schott VG9 thickness 1 mm 
XQ1080B Schott BG12 thickness 3 mm 

For transmission curves see page 13. 

17) Gamma -stretching circuitry is recommended. 

18) Typical faceplate illumination level for the XQ1080 to produce 0. 2 pA signal cur-
rent will be approx. 41x. The signal current stated for the colour tubes R, G>
B will be obtained with an incident white light level (c.t. = 2854 K) on the filter 
of approx. 10 lx. These figures are based on the filters described in note 16). 
For filter BG12, however, a thickness of 1 mm is chosen. 

19) The horizontal amplitude response can be raised by the application of suitable 
correction circuits, whichaffectsneither the vertical resolution nor the limiting 
resolution. 

20) After 10 seconds of complete darkness. The figures given represent typical per-
centages of the ultimate signal current obtained 60 ms respectively 200 ms after 
the illumination has been applied. 

21) After a minimum of 5 sofilluminationonthetarget.The figures given represent 
typical residual signals in ~ of the original signal current 60 ms respectively 
200 ms after the illumination has been removed. 

22) The special socket incorporates a small incandescent light bulb (6 V, 1 W), which 
projects its light on to the pumping stemviaablue-green transmitting filter. The 
light is conducted via a fine glass rod (lightpipe) to cause a bias illumination on 
the target. Thedesiredamount of bias light can be obtained by adjusting the cur-
rent throught the filament of the small bulb. 

23) For bl/wh operation a biaslighting, corresponding to 2 to 3 nA extra dark cur-
rent, is usually adequate for excellent speed of response. 
In a colour camera the speeds of response of the tubes can be balanced by ad-
justing the amount of bias lighting per tube. 

GENERAL AND RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, with faceplate up, or horizontal; the faceplate should be covered with 
the hood provided. . 

2. This series of Plumbicon tubes is provided with Kovar pins and therefore requires 
no more care in handling than vidicon tubes. 

3. During long term storage the ambient temperature should not exceed 30 ° C. 

March 1972 11 
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4. In isolated cases the properties of aPlumbiconmaydeteriorate slightly when it is 
kept idle for long periods such as may occur: 
- between the factory's pre-shipment test and the actual delivery to the customer; 
- between receipt of the tube and its installation; 
- when the camera is not used for a long time. 
Although the changes of such deterioration are remote it is advisible to operate 
the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
- Set grid no. 1 bias control to maximum negative bias (beam cut-off). 
- Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no. 1 bias control to produce a beam. 
- Set scanning amplitudes to overscan condition. 
- Apply an even illumination to the target to obtain a signal current of approx. 

o. 15 NA and adjust the beam current for cprrect stabilization. 

The signal electrode connection is made by a spring contact, which is part -of the 
focusing coil assembly, and is kept pressed against the signal electrode ring. 

Electrostatic shielding of the signal electrode is required to avoid interference 
effects in the picture. Effective shielding is provided by one grounded shield in-
side the focusing coil at the faceplate end, and one inside the deflecting yoke. 

The light transfer characteristic ofthePlumbicontubehavingagamma near unity, 
it maybe desirable to incorporate agamma correcting circuitry in the video-am-
plifier system with an adjustable gamma of 0.5 of 1. 

The Plumbicon tube not generating noise to any noticeable extent, the signal-to-
noise ratio will be determined mainly by the input noise of the video -amplifier 
system. 

The high sensitivity of the Plumbicon tube warrants pictures with excellent sig-
nal-to-noise ratio under normal lighting conditions provided its output is fed in-
to awell-designed input stage of the video-amplifier system. In such a system an 
aperture correction may be incorporated to ensure an attractive gain in resoly-
ing power without impairing the signal to noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube. 

12 
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Transmission of filters OG570, VG9 and BG12. See note 16 
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CAMERA TUBES 

Plumbicon''`, sensitive high-definition pick-up tube with lead-oxide photoconductive 
target. Provided with: separate mesh construction for good overall resolution; Anti-
-Comet Tail electron gun for improved highlight handling; lightpipe for reduced lag 
under low-key conditions; fibre optic faceplate. The tubes of the XQ1220 and XQ1230 
series can be used in medical, scientific and low light level T.V. systems in which 
they can be coupled direct to, e.g. , X-ray image intensifiers and light intensifiers 
with fibre optic output windows. 

QUICK REFERENCE DATA 

Focusing magnetic 

Deflection magnetic 

Diameter approx. 30 mm 

Length approx. 210 mm 

Available types; 

Quality area 12. 8 x 17. 1 mm2 18 mm ~ 21 mm ~ 

Grade A B A B A B 

Non-cladded fibre optic 

Black-cladded fibre optic 

XQ1220 

XQ1230 

XQ1223 

XQ1233 

XQ1221 

XQ1231 

XQ1224 

XQ1234 

XQ1222 

XQ1232 

XQ1225 

XQ1235 

Resolution > 25 1p/mm 

Heater 6.3 V, 300 mA 

Cut-off of spectral response approx. 650 nm 

Data based on pre-production tubes. 

Registered Trade Mark for television camera tube. 

December 1970 1 
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XQIZ3OSERIES 

OPTICAL 

Quality rectangle on photoconductive target 

(aspect ratio 3 : 4) 12. 8 x 17.1 mm2 1) 

Orientation of image on photoconductive target 
For correct orientation of the image on the target the horizontal scan should be 
essentially parallel to the plane passing through the tube axis and the index pin (grid 
no. 3) 

Faceplate 
Diameter of fibres approx. 7 µm 
Flat within 1 µm 

ELECTRICAL 

Heating: Indirect by A.C. or D.C. ;parallel supply 
Heater voltage 
Heater current 

Electron gun characteristics 

Cut-off 
Grid no. 1 voltage for cut-off at Vg.2 4 = 300 V, 

without blanking nor A.C.T. pulses 

Blanking 
Applied to grid no, 1, at Vg2 4 = 300 V 

Grid no. 2 and no. 4 current 

Vf 6.3 V±S~ 
If approx. 300 mA 

—45 to -110 V 

50 ± 10 Vppb)9) 

max. 0.2 mA 7) 

Focussing (see under Accessories) magnetic 

Deflection (see under Accessories) magnetic 

Capacitance 
Signal-electrode to all Cas 3 to 6 pF 

This capacitance, which is effectively the output impedance, increases when 
the tube is inserted in the coil unit. 

2 December 1970 



XQ~ZZOSERIES 

XQ~Z3OSERIES 

LIMITING VALUES (Absolute max. rating system) 

All voltages are referred to the cathode, unless otherwise stated. 

Signal electrode voltage Vas max. 50 V 

Grid no. 6 (mesh) voltage Vg6 max. 1100 V 

Grid no. 5 (collector) voltage Vg5 max. 800 V 

Voltage between grid no. 6 and grid no. 5 Vg6/g5 max. 350 V 

Grid no. 4 (limiter) and grid no. 2 
(accelerator, or first anode) voltage Vg2 4 max. 350 V 

Grids no: 4 and no. 2 dissipation Wg2 4 max. 1 W 

Grid no. 3 (auxiliary grid) voltage Vg3 max. 350 V 

Grid no. 1 (control 'grid) voltage , 
positive Vgl max. 0 V 

negative -Vgl max. 125 V 

Grid no. 1 A. C. T. pulse 

Cathode to heater voltage, 
positive peak 

"negative peak 

max. 40 Vp 6) 

max. 50 V 

max. 50 V 

Faceplate temperature, storage and operation t max. 50 ° C 

min. -30 °C 

Faceplate illumination E max. 500 lx 2) 

ACCESSORIES 

Vkfp

-Vkfp

Coil unit AT1132, AT1132/O1 3) 

Socket modified version of 56021 
(under development) 
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XQ1 ~ 30SERIES 

MECHANICAL Dimensions in mm 

Mounting position: any 

Weight: approx. 110 g 

y 15.4 N 
mdx 

~_ 

19212 

1 

36.5±0.3 

R 1.Smax 

(auxiliary grid) 
index pin 

i 
21 

±0.5 

04 

t 

1.5 DI 
mdz ~ 

7min 
i 

(31.52 
10.03 

01.9maxy ~ 

!I I I 7.5 max 15 ±0.2 ~ max 

~ 4max 1 

$3 
tQ2 
$B.7 
maz 

+ ~-$2.510.2 

2.5 min 

a) The base passes a flat gauge with a centre hole 9.00 ± 0.01 ~ and holes for passing 
the pins with the following diameters: 7 holes of 1.750 ± 0.005 ~ and one hole of 
3.000 ± 0.005 ¢. The holes may deviate max. 0.01 from their true geometrical 
position. Thiclrness of gauge 7 mm. 

b) The ends of the pins are tapered and/or rounded but not brought to a sharp point. 
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OPERATING CONDITIONS AND PERFORMANCE 

TYPICAL OPERATING CONDITIONS (with Anti-Comet Tail action) 4) 
All voltages are specified with respect to cathode. 

Cathode voltage, 
during read-out mode Vk 0 V 5) 6) 7)

during A.C.T. mode Vk 0 to 10 V 

Signal electrode voltage Vas 45 V 

Grid no. 6 (mesh) voltage Vg6 675 V 7) 

Grid no. 5 (collector) voltage Vg5 600 V 7) 

Grid no. 4 (limiter) and grid no. 2 
(accelerator, or first anode) voltage Vg2 4 300 V 7) 

Grid no. 3 (auxiliary grid) voltage, 
during read-out mode Vg3 240 to 260 V 7) 
during A.C.T. mode Vg3 0 to 10 V 

Vgl see note 8) 
50 Vp 6) 9)

12. 8 x 17.1 mm2

20 to 45 oC 

AT1132/O1 

Grid no. 1 (control grid) voltage 
blanking voltage to grid no. i 

Scanned area on target 

Temperature of faceplate 

Coil unit 

Deflection, focusing and alignment currents 

Focus current 
(adjusted for correct electricalfocu~ 

(~) 

Line deflection 
current 

(A PP)

Frame deflection 
cumrpr-ent 

(_---1~P)
25 235 35 

Line and frame alignment coil currents max. 5 mA, 
corresponding to a flux density of approx. 4x10-4 T (4 Gs ) 
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PERFORMANCE 

Dark current (without bias lighting via lightpipe) < 3 nA 
Sensitivity 

to white light of c. t. 2854 K 
XQ1220 series tYP• 375 µA/lm 
XQ1230 series 

to light with P11 distribution 

tYP• 300 µA/lm 

XQ1220 series tYP• 20 x 10'3 µA/µW 10) 

XQ1230 series 

to light with P20 distribution 

tYP• 13 x 10-3 µA/µW 10) 

XQ1220 series tYP• 15 x 10-3 µA/µW 10) 

XQ1230 series tYP• 10 x 10
-3

µA/µW 10) 

Transfer characteristics see page 12 

Gamma of transfer characteristic below knee 0.95 ± 0.05 

Spectral response 
Max. response at approx. 550 nm 

Cut-off at approx. 650 nm 

Response curve see page 13 

Resolution (Is /Ib = 150/300 nA) 8) 11) 

P11 P20 

XQ1220 series 15 1p/mm (385 T.V. lines) tYP• 40 30 
XQ1230 series 15 1p/mm (385 T.V. lines) typ 45 40 

Modulation transfer characteristic see page 14 

Lag (typical values), white light (2854K), pll, and P20 

build-up lag 
12) 

decay lag 
13) 

Is/Ib=20/300nA 150/300nA 20/300nA 150/300 nA 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

60 
(ms) 

200 
(ms) 

without bias lighting 70 100 98 100 16 5 3. 5 1.2 

with 2.5nA bias lighting 
14) 

98 100 99 100 11 2. 5 2. 8 0.9 

with 5 nA bias lighting 
14) 

99 100 100 100 8 2 2. 4 0. 7 

8) 
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XQ~Z3OSERIES 

NOTES 

1) All figures quoted in these data sheets refer to a scanned area of 12. 8 x 17. 1 mm2. 

Underscanning of the once chosen area or failure of scanning shouldbe avoided since 

this may cause damage to the photoconductive target. 

2) For short intervals. During storage and idle periods the tube face must be covered 

with the plastic hood provided for the purpose, or the lens be capped. 

3) For optimal screening of the signal-electrode fromthelive end of the line deflec-

tion coils the AT1132/O1 is recommended. 

4) When the tube is to be used without Anti-Comet Tail action, grid no. 3 (auxiliary 
grid) should be connected to grids no. 2 and no. 4 and no A.C.T. pulses shouldbe 

applied to the cathode and grid no. 1 (control grid). The performance of the tube 

will then be as described hereui with the exception of the highlight handling. 

5} a. Read-out mode: defined as the operating conditions during the active line scan 
(full line period -line blanking interval). 
For the CCIR system this will amount to 64 µs - 12 µs = 52 µs. 

b.  A.C.T. mode: defined as the operating conditions during that part of the line 
blanking interval during which the A.C.T. electrode gun is fully operative. 
The A.C.T. interval is equal to or slightly overlaps the line flyback time. 

6. Pulse timing and amplitudes for A.C.T. action (CCIR system) 
(blanking on grid no. 1) 

For proper operation of the A.C.T. electrode gun three pulses are required, being: 

a. - a positive-going pulse on the cathode with an adjustable amplitude of 0 to 10 V. 

b. - a positive-going pulse on grid no. 1 (control grid) of fixed amplitude of 30 to 

35 V. The duration of this pulse should be chosen such that it just includes the 

flyback period (~ 5µs} of the line deflection (e. g. 6µs). 
c. - a negative-going pulse on grid no. 3 (auxiliary grid) with an amplitude of 

approx. 240 V, adjusted for a Vg3 voltage during the A.C.T. interval of 0 to 
10 V. 
Duration and timing of this pulse should be equal to those of the gridno. 1 pulse. 

i 
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The timing diagram is as follows: 

64us 

62Vs  
f A 

tB 

fC+ 

D 

T(psl +zcoszo 

A =Line blanking period: ~ 12 µs, Vk pulse 
B =A.C.T. period: ~6 µs, grids no. 1 and no. 3 pulses 
C =Line flyback period: ~ 5µs 
D =Clamping time: 2 to 3µs 

~) The D.C. voltage supply and/or pulse supply to these electrodes should have a 
sufficiently low impedance to prevent distortion caused by the peak currents drawn 
during the A.C.T. mode. 
These peak currents may amount to: 

grid no. 1 0 mA 
grids no. 2 and no. 4 1 mA 
grid no. 3 150 µA 
grid no. 5 300 µA 
grid no. 6 300 µA 

8) Adjusted, with the A.C.T. switched off, to produce a beam current Ib = 300 nA. 
Ib is not the actual current available in the scanning beam, but is defined as the 
maximum amount of signal current, Is , that can be obtained with this beam. 

In the performance figures e.g. for resolution and lag the signal current and beam 
current conditions are given as Is/Ib = 20/300 nA. 
This hence means: with a signal current of 20 nA and a beam setting which. just 
allows a signal current of 300 nA. 

N. B. The signal currents are measured with an integrating instrument connected 
in the signal-electrode lead, and an uniform illumination on the scannedarea. 
The peak signal currle~ts as measured on a waveform oscilloscope will be a 
factor a larger (a~ = 100 - (3) ~ R being the total blanking time in ~; for CCIR 

system cr amounts to 1.33). 
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9} Blanking can also be applied to the cathode: 
a. - vrithout A.C.T. action (see note 4): required cathode pulse approx. 25 V. 

b. -with A.C.T. action: timing, polarity and amplitudes of the A.C.T. pulses 
will have to be adapted. 

10) The figures shown represent the signal output current in µA obtained per µW of 
electrical input power into a P11 or P20 phosphor on a fibre optic output window 
of e.g. an image intensifier or a converter tube. 
Such an output window will usually be provided with non-cladded fibre optics when 
it feeds into an XQ1220 and with black-cladded fibre optics when it is coupled to 
an XQ1230. 
The figures were obtained as the products S x T12 x r~ or S x T22 x n (see table 
below) whichever applied. 

symbol P11 P20 unit 

Sensitivity of photoconductive 
target 

1800 290 µA/lm 

Plumbicon 
target 

Conversion factor Watt to lumen 140 480 lm/W 

Sensitivity of photoconductive 
target 

S 0.25 0. 14 µA/µW 

Transmission of anon-cladded 
T ~~~ 90 90 

fibre plate 1
Fibre 

optics Transmission of ablack-cladded 
fibre plate 

T2 ''` 70 70 

Phosphor Luminous efficiency of phosphor n '~ '~ 10 14 

•.= For the sake of simplicity it is assumed that the fibre optics in the output window 
and in the Plumbicon faceplate have identical transmissions. 

~~~ The phosphors being usually metal -backed, the figures for the luminous effi-

ciencies have been corrected for the effects of the backing. 

i 

December 1970 9 



XQ122~SERIES 
XQ12305ERIES 

11) Measured with a test transparency with the emulsion side in direct contact with' 
the faceplate and which is illuminated with diffused light (lambertian illumination). 
The test transparency has square wave patterns in a white background. 
The figures given relate to a low frequency reference obtained from a square 
wave pattern of 1.0 1p/mm (330 kHz). 

12) After 10 seconds of complete darkness. The figures given represent typicalper-
centages of the ultimate signal current obtained. 60 ms respectively 200 ms after 
the illumination has been applied. 

13~ After a minimum of 5 s of illumination on the target. The figures given represent 
typical residual signals in ~ of the original signal current 60 ms respectively 
200 ms after the illumination has been removed. 

14) The special socket incorporates a small incandescentlight bulb (6 V, 1 W), which 
projects its light on the pumping stem via ablue-green transmitting filter. The 
light is conducted via a fine glass rod (lightpipe) to cause a bias illumination on 
the target. The desired amount of bias light can be obtained by adjusting the cur-
rent through the filament of the small bulb. 
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XQ~ZZOSERIES 

XQ~Z3OSERIES 

GENERAL AND RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, vzth faceplate up, or horizontal; the faceplate mustbe kept covered with 
the hood provided for the purpose. 

2. To avoid damage to the tungsten basepins, the Plumbicon should be inserted into 
its socket with care, avoiding undue forces and bending loads on the pins. 

3. During long-term storage the ambient temperature should preferably not exceed 
30 °C. 

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is 
kept idle for long periods such as may occur: 
. between the factory's pre-shipment test and the actual delivery to the customer. 
. between receipt of the tube and its installation. 
. if the camera is not used for a long time. 
Although the chancesof such deterioration are remote itis advisable to operate the 
tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
. Set grid no. lbias-control to maximum negative bias (beam cut-off). 
. Allow cheating-up time of the cathode of at least one minute before turning up 

the grid no. lbias-control to produce a beam. 
. Set scanning amplitudes to overscan condition. 
. Apply an even illumination to the target to obtain a signal current of approx. 

0. 15µA and adjust the beam current for correct stabilization. 

5. The signal electrode connection is made by a spring contact, which is part of the 
focusing coil unit and is kept pressed against the signal electrode ring. 

6 Electrostatic shielding of the signal electrode is required to avoid interference 

effects in the picture. Effective shieldingis providedby one grounded shield inside 

the focusing coil at the faceplate end, and one inside the deflecting yoke. 

7. The Plumbicon tube not generating own noise to any noticeable extent, the signal-
-to-noise ratio will be determined mainly by the input noise of the video-amplifier 
system. 

The high sensitivity of the Plumbicon tube warrants pictures with excellent signal-
-to-noise ratio under normal lighting conditions provided its output is fed into a 
well-designed input stage of the video-amplifier system. In such a system an
aperture correction may be incorporated to ensure an attractive gain in resolving 
power without visually impairing the signal-to-noise ratio. 
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XQ~ZZOSERIES 

XQ~23O SERIES 

103
a 

.~ 
d 
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0 
c 
_rn

10Z

10 

'/Z60516 

4 
3 
2 
1 

10 10Z 103
illumination on tube face Ilx! 

(2854K) 

Typical signal output characteristics in A.C.T. operation 

Scanning area : 12. 8 x 17. 1 mm2

Beam current : just sufficient to stabilize 
500 nA signal current 

Cathode voltage during flyback 

curve 1 :4.5 V 
curve 2 : 6 V 
curve 3:7.5 V 
curve 4 : 9 V 
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XQ~Z2OSERIES 
XQ123OSERIES 

]26051) 
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3 
Q 
E 

r 300 
y
.~ 

C 
d 
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200 

100 

0 
400 

quantum 
efficiency 

70% 

50% 

 X41220 

X41230 30% 

10% 
t 

500 600 700 
wavelength (nm) 

Typical spectral response characteristics 
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XQ~ZZOSERIES 
XQlZ3OSERIES 

'1260516 

XQ 1220 

0 100 
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E 50 
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00 

0 100 

L 
V n v v 
c o_ 
Y 
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V 

E 50 

10 20 
line pairs per mm 

'lZfi0515 

XQ1230 

1 

2 

0 
0 10 20 

line pairs per mm 

Typical square wave modulation 
transfer characteristics in tube 
centre. 

(1) for blue light (P11 ) 
(2) for green light (P~0 ) 
Measuring conditions: see note 11 
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XQ1240 
XQ1241 

CAMERA TUBE 

Vidicon television camera tube with low heater consumption, separate mesh con -
struction, magnetic focusing, magnetic deflection and 25. 4mm (1 in) diameter inten-
ded for use in black -and -white and colour television cameras in industrial, medical 
and broadcast applications. 

QUICK REFERENCE DATA 

Separate mesh 

Focusing magnetic 
Deflection magnetic 
Diameter 25. 4 mm (1 in) 
Length 159 mm (64 in) 
Heater 6. 3 V, 95 mA 
Resolution > 1000 TV lines 

The electrical and mechanical properties of the two types are essentially identical, 
the differences being found in the degree of freedom from blemishes of the photo-
conductive layers, in the sensitivity and the signal electrode voltage range. 

XQ1240 -intended for use in industrial, medical and broadcast applications in which 
a high standard of performance is required. 

XQ1241 -general purpose tube for less critical industrial applications,experiments, 
amateur use etc. 

OPTICAL 

Diagonal of quality rectangle on photoconductive 
layer (aspect ratio 3 : 4) max. 16 mm 

Orientation of image on photoconductive layer: 
The direction of the horizontal scan should be essentially parallel to the planede-
fined by the short index pin and the longitudinal axis of the tube. 

Photoconductivelayer type A 
Spectral response, max. response at approx. 550 nm 

HEATING 
Indirect by A.C. or D.C.;paralleland series supply 

Heater voltage Vf 
6.3 V±10~ 

Heater current If 95 mA 
When the tube is used in a series heater chain, the heater voltage must not exceed 
9.5 Vrms when the supply is switched on. 

Data based on pre-production tubes 
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XQ1240 
XQ1241 

CAPACITANCES 

Signal electrode to all Cas 4. 5 pF 
This capacitance, which effectively is the output impedance of the tube, increases 
when the tube is inserted into the deflection and focusing coil unit. 

MECHANICAL DATA 

Base: JEDEC no. E8-11 except for pumping stem 
IEC 67-I-33a 

3.Of 0.1 

1,3+0 ]~~
1 
^ signal electrode(asl 

7204267.1 

159 t4 

os

short, index pin 
(LC.~ 

YIounting position' any 

Net weight 

ACCESSORIES 

Socket 

~-~•  ~ 

o ,c 
E' E~ 

1,27 ±0.05 
0.10 

Dimensions in mm 

72096601 

40°(9x) 

short ihdex pin 

max26 64 
0 

~ x

~ / }~ 
 V to 0 

max6.8m F E 
7209661.1 

approx. 55 g 

TE1004, Cinch no. 54A18088orequiva -
lent. 

Deflection and focusing coil unit AT1102/O1, AT1003 or equivalent 

DEFLECTION magnetic 

FOCUSSING magnetic 
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XQ1240 
XQ1241 

LIMITING VALUES (Absolute max. rating system) 
for scanned area of 9.6 mm x 12. 8 mm (3/8 in x 1/2 in) 

"Full -size scanning", i. e. scanning of a 9.6 mm x 12. 8 mm area of the photocon -
ductive layer should always be applied. Underscanning, i. e. scanning of an area less 
than 9.6 mm x 12. 8 mm, may cause permanent damage to the specified full-size a-
rea. 

Signal -electrode voltage Vas max. 100 V 

Grid no. 4 voltage Vg4 max. 1000 V 

Grid no. 3 voltage Vg3 max. 850 V 

Grid no. 2 voltage Vg2 max. 450 V 

Grid no. 1 voltage, negative -V 1 max. 125 V 
positive Vgl max. 0 V 

Cathode-to -heater voltage, 
peak positive V kfp max. 125 V 

negative -V 
kfp.

max. 10 V 

Dark current, peak ldarkp max. 0.25 NA 

Output current, peak la sp max. 0.6 NA 1) 

Faceplate illumination E max. 5000 lx 

Faceplate temperature, storage 
and operation t max. 80 °C 2)3) 

1) Video amplifiers should be capable of handling signal -electrode currents of this 
magnitude without overloading. 

2) Under difficult environmental conditions a flow of cooling air directed at the fa -
ceplate is recommended. 

3) Under conditions of high heat irradation the use of a infra -red absorbing filter 
is recommended, 
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XQ1240 
XQ1241 

OPERATING CONDITIONS AND PERFORMANCE 
for a scanned area of 9.6 mm x 12. 8 mm and a faceplate temperature of 30 ±2 °C. 

CONDITIONS 

Mesh voltage 

Focusing electrode voltage 

Accelerator voltage 

Grid no. 1 voltage 

Vg4 

Vg3 

Vg2 

Vgl 

Blanking voltage, peak-to-peak 
when applied to gl 
when applied to cathode 

Field strength at centre of H 
focusing coil (nominal) 

Field strength of adjustable H 
alignment coils 

PERFORMANCE 

Signal electrode voltage for 
dark current of 20 nA 

Grid no. 1 voltage for 
picture cut-off, with no 
blanking applied 

Signal current 
faceplate illumination 8 lx 
c.t. 2854 K 

Decay: residual signal curr 
200 ms after cessation of 
the illumination (8 lx, 28 

Notes: see page 5. 

Normal 
operation 

Operation 
for high 
resolution 

3751) 

250 to 300 

300 

8501) 

550 to 650 

300 

Adjusted for sufficient 
beam current to stabilize 

highlights 

50 
20 

3200 
(40) 

0 to 320 
(Oto4) 

48002) 

160)2) 

0 to 320 
(Oto4) 

Vas 

min, typ. max. 

XQ1240 30 45 60 
XQ1241 20 40 60 

Vgl

l~ 

-30 -55 -100 

XQ1240 150 200 

XQ1241 110 180 

ant 

i4 K) 8 15 

ii 

V 

V 

V 

V 
V 

A/m3) 
Oe 3) 

A/mom) 
Oe -1 

V 
V 

V 

X 5)6) 

nA 

5) 
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XQ1240 
XQ1241 

Normal 
operation 

Operation 
for high 
resolution 

Limiting resolution at picture 7) 

centre 750 1000 TV lines 

Modulation depth at 400 TV lines 
at picture centre typ. 50 65 8)

Average Y of transfer charac-
teristic for signal currents 
between 0.01 pA and 0.3 NA 0.7 0.7 

Spurious signals 
(spots and blemishes) See note 9) 

NOTES 

1) The optimal grid no, 4 voltage for best uniformity of black and white level de_ 
pends on the type of coil unit used and will be 1, 4 times Vg3 for the coil units 
mentioned under "Accessories", 
Under no circumstances should grid no. 4 (mesh) be allowed to operate at a 

voltage level below the Vgg level, since this may damage the target, 

2) Because of the higher deflecting and focusingpower required to produce adequate 
field strength the tube temperature will increase and adequate provisions for 
cooling should be made. 

3) The polarity of the focusing coil should be such that anorth-seeking pole is at -
tracted to the image end of the focusing coil, with this pole located outside of and 
at the image end of the focusing coil. 

4) The alignment coil unit should be positioned on the tube so that its centre is ata 
distance of approx. 94 mm (3 11/16 in) from the face of the tube and that its ax-
is coincides with the axis of the tube, the deflecting yoke and the focusing coil. 

5) Signal-electrode voltage adjusted for a dark current of 20 nA• 

6) Signal current is defined as the component of the output current after the dark 
current has been subtracted. 

7) Measured with a video amplifier system having an appropriate bandwidth. 

8) Square wave response. Measured with a lens aperture of f5.6, a peak signal cur_ 

rent Is = 0. 15 NA and a beam current sufficient to stabilize a signal current of 
0.5 }SAP 

i 
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XQ1240 
XQ1241 

9) Conditions 
The camera focused on a uniformly illuminated two-zone test pattern, the dia-
meter of the centre zone (1} being equal to the raster height. Zone (2) being de-
fined as the remainder of the scanned area. Signal electrode voltage adjusted 
for a dark current of 20 nA, illumination on the target 8 lx, (c. t. = 2854 oK). 

Scanning amplitudes of the monitor adjusted to obtain a raster with an aspect 
ratio of 3 : 4. 

Monitor set-up and contrast control adjusted for faint raster when lens of camera 
is capped, and for non-blooming bright raster when lens of camera is uncapped. 

Under the above conditions the number and size of the spots visible in the moni-
tor picture will not exceed the limits stated below. Both black and white spots 
must be counted unless the amplitude is less than 10~ (XQ1240), or less than 
25°/0 (XQ1241) of the peak white signal. 

XQ 1240 

XQ 1241 

Spot size 
in ~ of raster height 

Maximum number 
zone 1 

of spots 
zone 2 

> 1 none none 

1 to 0.6 none none 

0.6 to 0.2 1 2 

0.2 

Spot size 
in ~ of raster height 

Maximum number of spots 
zone 1 zone 2 

> 1 

1 to 0.6 

m 0.6 to 0.2 

5 0.2 

none 

1 

3 

none 

3 

5 

max. g 

~ Do not count spots of this size unless concentration causes a smudgy appearance. 

a) Minimum separation between any two spots greater than 0.2°jo of raster height is 
limited to a distance equivalent to 5~ of raster height. 

b) Tubes are rejected fur smudge, lines, streaks, mottled, grainy or uneven back-
ground having contrast ratios in excess of lOQjo (XQ1240), respectively 25~ 
(XQ1241). 

6 October 1971 



--+ MAINTENANCE TYPE 

55875 
55875 L 
55875 R,G,B 

CAMERA TUBE 

Plumbicon`, sensitive high -definition pick-up t~.ibe with photoconductive target and 
low velocity stabilization. 
The 55875 is intended for use in black and white, the L, R, G, and B versions for 
use in four and three tube colour studio cameras. 

QUICK REFERENCE DATA 

Focusing 
Deflection 
Diameter 
Heater 

magnetic 
magnetic 
approx. 30 mm 
6.3 V, 90 mA 

OPTICAL 

Dimensions of quality .rectangle on 
photoconductive layer (aspect ratio 3 : 4) 

Orientation of image on photoconductive 
layer 

Sensitivity at colour temperature of 
illumination = 2850 K 

12.8 mm x 17.1 mm 1) 

By means of mark an tube base 2 ) 

type: 55875, 55875E min. 275 µA/lumen 
55875R min. 60 µA/lumen 3) 
55875G rnin. 125 µA/lumen 3) 

55875B min. 32 µA/lumen 3) 

Uamma of transfer characteristic 0.95 + 0.05 4) 

Spectral response; max. response at approx. 500 nm 

HEATING 

Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V ± 5°Jo

Heater current If 90 mA 

`Registered Trade Mark for T.V. camera tube 

1) 2 ) 3) 4) See page 5. 
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55875 
55875 L 
55875 R,G,B 

MECHA1vICAL DATA Dimensions in mm 

Distance between axis of anti-reflection glass disc and geometrical centre of signal 
electrode ring, measured in plane of faceplate: max. 0.2 mm. 
total glass thickness 7.2 ± 0.2 n = 1.5. 

a) The base passes a flat gauge with a centre hole 9.00±0.01 ~ and holes for passing 
the pins with the following diameters: 7 holes of 1.75 ± 0.005 ~ and one .hole of 
3.00 ±0.0051. 
The holes may deviate max. 0.01 from their true geometrical position. Thickness 
of gauge 7 mm. 

b) The ends of the pins are tapered and/or rounded but not brought to a sharp point. 

Mounting position: any 

Net weight 

ACCESSORIES 

approx. 100 g 

Socket type 56021 

Focusing and deflection coil assembly 
for 55875 
for 55875L, R, G, B 

type AT1132 
type AT1112 or type AT1113 
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55875 
55875 L 
55875 R,G,B 

CAPACITANCE 

Signal electrode to all Ca
s 

3 to 6 pF 5) 

FOCUSING magnetic 6) 

DEFLECTION magnetic 6) 

CHARACTERISTICS 

Grid No. l voltage for cut-off at Vg2 = 300 V Vgl -30 to -100 V 7)8) 

Blanking voltage, peak to peak 
on grid No. l V 

g1P-P 
max. 70 V 

on cathode Vkp-p min. 25 V 

Grid No.2 current at normally 
required beam currents 

Ig2 
max. 0.5 mA 

Dark current at Vas = 45 V Ia
s 

max. 0.003 µA 

LIMITING VALUES (Absolute max. rating system) 

Signal electrode voltage Va
s 

max. 50 V 8) 

Grid No.4 and No.3 voltage Vg4 Vg3 max. 750 V 8) 

Grid No.2 voltage Vg2 max. 450 V $) 

Grid No. l voltage, positive Vgl max. 0 V 

negative -Vgl max. 125 V 

Cathode current Ik max. 3 mA 

Cathode heating time before drawing cathode current Th min. 1 min 

Cathode to heater voltage, 

positive peak V~p max. 125 V 

negative peak -V~p max. 10 V 

max. 50 oC 
Ambient temperature, storage and operation tamb min. -30 oC 

max. 50 oC Faceplate temperature, storage and operation t 
min. -30 oC 

Faceplate illumination max. 500 Ix 9) 

5) 6) 7) 8) 9) See page 5. 
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55875 
55875 L 
55875 R,G,B 

OPERATING CONDITIONS AND PERFORMANCE 

Cathode voltage Vk 0 V 

Grid No.2 voltage Vg2 300 V 

Signal electrode voltage Va 45 V 10) 
s 

Beam current Ibeam See note 11 

Focusing coil current at given 
values of grid No.4 and grid No.3 voltage See note 12 

Line coil current and frame coil current See note 12 

Faceplate illumination See notes 13 and 14 

Faceplate temperature t 20 to 45 

Resolution 

oC 

Modulation depth i.e. uncompensated horizontal amplitude response at 400 TV lines, 
at centre of picture. 

The figures shown represent the typical horizontal amplitude response of the tube 
after correction for faults introduced by the optical system. 15) 

Highlight signal current Is
Vg4, Vg3 = 550 to 600 V 
(adjusted for optimum focus) 

See also note 12 

Limiting resolution 

Signal to noise ratio 16) 

Decay (or lag) 

The decay is basically independent of the illumination level. 
Measured with 100°Jo signal current = 0.1µA and a light source with a colour tem-
perature of 2850 K. 
Appropriate filter inserted in light -path for tubes 55875R, G, B. 

00~~0
55875E 

55875R 55875G 55875B 

0.3 0.15 0.3 0.15 µP 
40 35 40 50 

> 600 TV lines 

approx. 200: 1 

55875L, R, G 55875B 

Residual signal after dark pulse of 60 ms max. 5 max. 6 

Residual signal after dark pulse of 200 ms max. 2 max. 3 °Jo

10)11)12)13)14) 15) 16)Seepages5and6. 
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55875 
55875 L 
55875 R,G,B 

NOTES 

1) Underscanning of the specified useful target area of 12.8 mm x 17.1 mm, or 
failure of scanning, should be avoided since this may cause damage to the photo-
conductive layer. 

2) For correct orientation of the image on the photoconductive layer the vertical 
scan should be essentially parallel to the plane passing through the tube axis and 
the mark on the tube base. 

3) Measuring conditions: 

Illumination 4.54 lx at black body colour temperature of 2850 K; the appro-
priate filter inserted in the light path. The signal current obtained innA is a 
measure of the colour sensitivity expressed in µA per lumen of white light be-
fore the filter. 
Filters used: 

55875R Schott OG2 thickness 3 mm 
55875G Schott VG9 thickness 1 mm 
55875B Schott BG12 thickness 3 mm 
See page 8 for transmission curves. 

4) a) Gamma is, to a certain extent, dependent on the wavelength of the illumination 
applied. 

b) The use of gamma-stretching circuitry is recommended. 

5) The capacitance Cas to all, which effectively is the output impedance, increases 
when the tube is inserted into the deflecting/focusing coil assembly. 

6) For focusing/deflection coil assembly, see under "Accessories". 

7) Without blanking voltage on grid No.l. 

8)AtVk=OV. 

9) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided; when the camera is idle the lens shall be capped. 

10) The signal electrode voltage shall be adjusted to 45 V. To enable the tube to 
handle excessive highlights in the scene to be televised the signal electrodevolt-
age may be reduced to a minimum of 25 V, this will, however, result in some 
reduction in performance, especially in respect of sensitivity. 

11) The beam current shall be adjusted for correct stabilization of the highlight sig-
nal currents stated in the table. 

12) 

Black/white coil assembly AT1132 

Focus 
current 

mA 

Line 
current 
mApp

Frame 
current 
mApp

Vg4, Vg3 = 600 V 
Colour coil assemblies AT1112, AT1113 

Vg4, Vg3 = 600 V 

25 

100 
(approx, 

235 

235 
values) 

35 

35 
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55875 
55875 L 
55875 R,G,B 

13) Typical faceplate illumination level for the 55875 and 55875E to produce 0.3µA 
signal current will be approx. 4 lx. The signal currents stated for the colour 
tubes 55875R, G, B respectively will beobtainedwithanincidentwhite light level 
(2850 K) on the filter of approx. 10 lx. These figures are based on the filters 
described in note 3, for filter BG12 however a thickness of 1 mm is chosen. 

14) ~ the case of a black/white camera the illumination on the photoconductive 
layer, Bph, is related to scene illumination, Bsc, by the formula: 

R. T 
Bph - 

Bsc 
4F2 (m + 1)2 

in which R represents the average scene reflectivity or the object reflectivity, 
whichever is relevant, T the lens transmission factor, F the lens aperture, and 
m the linear magnification from scene to target. 
A similar formula may be derived for the illumination level on the photocon-
ductive layers of the R, G, and B tubes in which the effects of the various com-
ponents of the complete optical system have been taken into account. 

15) The horizontal amplitude response can be raised by the application of suitable 
correction circuits, which affects neither the vertical resolution, nor the limit-
ing resolution. 

16) The stated ratio represents the "visual equivalent signal-to-noise ratio", which 
is taken as the ratio of highlight video-signal current to RMS noise current, mul-
tiplied by a factor of 3, assuming an RMS noise current of the video preampli-
fier of 2 nA, bandwidth 5 MHz. 

GENERAL RECOMMENDATIONS 

1. During transport, handling and storage the axis of the Plumbicon must be either 
vertical, with faceplate up, or horizontal; the faceplate should be covered with 

the hood provided. 

2. To avoid damage to the tungsten basepins, the Plumbicon should be inserted into 
its socket with care. Shocks, undue force, and bending loads on the pins are to 
be avoided. 

3. During long term storage the ambient temperature should not exceed 30 oC. 

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is 
kept idle for long periods such as may occur: 
. between the factory's pre-shipment test and the actual delivery to the customer; 
. bettiveen receipt of the tube and its installation; 
. when the camera is not used for a long time. 
Although the chances of such deterioration are remote it is advisable to operate 
the tube for some hours at intervals not more than 4 weeks apart. 



55875 
55875 L 
55875 R,G,B 

The following procedure and conditions are recommended: 
. Set grid no.l bias control to maximum negative bias (beam cut-off): 
. Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no.l bias control to produce a beam. 
. Set scanning amplitudes to overscan condition. 

Apply an even illumination to the target to obtain a signal current of approx. 

0.15 µA and adjust the beam for correct stabilization. 

5. The signal electrode connection is made by a springcontact, which is part of the 
focusing coil assembly, and is kept pressed against the signal electrode ring. 

6. Electrostatic shielding of the signal electrode is required to avoid interference 
effects in the picture. Effective shielding is provided by a grounded shield inside 
the focusing coil at the faceplate end, and one inside the deflecting yoke. 

7. The light transfer characteristic of the Plumbicon tube being characterized by a 
gamma near unity, it may be desirable for broadcast applications to incorporate 
a gamma correcting circuitry in the video-amplifier system with an adjustable 
gamma of 0.5 to 1. 

It is suggested to design this gammacorrectingcircuitrysuch that an extra com-
pression can be introduced by manual control in the video signal range of 75~ to 
100% of normal peak white level. 

This provision will prevent the video-amplifier system from becoming overloaded 
when the Plumbicon tube is exposed to scenes containing small peaked highlights 
as caused by reflections of shiny objects. 

8. The Plumbicon tube not generating own noise to any noticeable extent, the signal-
to-noise ratio will be determined mainly by the entrance noise of the video-am-
plifier system. 

The high sensitivity of the Plumbicon tube warrants pictures with excellent sig-
nal-to-noise ratio under normal studio lighting conditions provided its output is 
fed into awell-designed input stage of the video-amplifier system. In such a 
system an aperture correction may be incorporated to ensure an attractive gain 
in resolving power without visually impairing the signal-to-noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube. 
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MAINTENANCE TYPE 55875-IG 
55875 R/G/B-IC 

CAMERA TUBE 

Plumbicon`, sensitive pick-up tube with lead-oxide photoconductive target and low ve-
locity stabilization. 

The tubes of this series are mechanically and electrically identical to the tubes of 
the 55875 series, the only difference being the degree of freedom from blemishes of 
the photoconductive target. 

The tubes are intended for industrial and educational black and white and colourca-
meras. The series comprises the following versions: 

55875-IG for black and white cameras 

55875R-IG 
55875G-IG for use in the chrominance channels of colour cameras 
55875B -IG 

For all further information see data of the 55875 series. 

Registered Trade Mark for T.V. camera tube. 
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---• MAINTENANCE TYPE 55876/01 

CAMERA TUBE 

Plumbicon* , pick-up tube with photoconductive target and low velocity stabilisation 
exclusively intended for use with X-ray image intensifier in medical equipment. 

QUICK REFERENCE DATA 

Focusing magnetic 

Deflection magnetic 

Diameter 30 mm 

Heater 6.3 V , 90 mA 

Without anti -halation glass disc 

OPTICAL 

Image dimensions on photoconductive layer circle of 18.0 mm diameter 1)2)3) 

Sensitivity, measured with a fluorescent 
light source having P20 distribution 

Gamma of transfer characteristic 

Spectral response, max. response 

min. 200 µA/lumen 
typ. 275 µA/lumen 

0.95±0.05 

= at approx. 500 nm 

4)

HEATING 

Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V ± lO~Jo
Heater current If 90 mA 

Alr 1 underscanning of the specified useful target-area of 18.0 mm diameter or 
failure of scanning, should be carefully avoided, since this may cause permanent 
damage to the photoconductive layer. 

2 ) The area beyond the 18.0 mm circular optical image preferably to be covered by 
a mask. 

3) Direction of vertical scan should be essentially parallel to the plane passing 
.through the tube axis and the mark on the tube base. 

4) The near unity gamma of the 55876/01 ensures good contrast when televising low 
contrast X-ray image-intensifier pictures as encountered in radiology. Further 
contrast improvement may be obtained when an adjustable gamma expansion cir-
cuitry is incorporated in the video amplifier system. 

')Registered T.M. for TV camera tube. 

March 1972 1 



55876/01 

CAPACITANCES 

Signal electrode to ali 

MECHANICAL DATA 

m30.6'"ai

N .. 

12g2~1 

FOCUSING magnetic 

DEFLECTION magne ti c 

MOUNTING POSITION any 

ACCESSORIES 

Cas 3 to 6 pF 1) 

Dimensions in mm 

w.siai 

230.2 

9.7mu. 

7ZOM71.1 

Socket type X6021 

Focusing and deflection coil assembly type AT1122, AT1132, AT1132/O1 

NET WEIGHT approx.100 g 

1) Cap. as-rest, which effectively is the output impedance, increases when the tube 
is inserted into the deflection/focusing coil assembly. 

2 MAINTENANCE TYPE March 1972 



55876/01 

CHARACTERISTICS 

Grid No.l voltage for cut-off 
at Vg2 = 300 V 

Vgl 
—30 to —100 V 1) 

Blanking voltage, peak to peak 
on grid No.l min. required 
on cathode min. required 

V 
Vg

lp-p min, 
min. 

70 
25 

V 
V 

P-P 
Grid No.2 current at normally 

required beam current Ig2 max. 1 mA 

Dark current Ias max. 0.003 µA 2 ) 

LIMITING VALUES (Absolute max. rating system) 

Signal electrode voltage Vas max. 50 V 3) 

Grid No.4 and grid No.3 voltage Vg4 , Vg3 max. 750 V 3) 

Grid No.2 voltage Vg2 max. 450 V 3) 

Grid No. 1 voltage 
positive Vgl max. 0 V 3) 

negative —Vgl max. 125 V 3) 

Cathode current Ik max. 3 mA 

Cathode to heater voltage 
positive peak V~p max. 125 V 

negative peak Vkfp max. 10 V 

Ambient temperature 
(storage and operation) tamb 

max. 
min. 

50 
—30 

°C 
°C 

Face -plate illumination max. 100 lux 4 ) 

Face -plate temperature 
(storage and operation) t 

max. 
min. 

50 
—30 

oC

oC 

1) With no blanking voltage on gl 

2 ) Target voltage adjusted to the value indicated by the tube manufacturer on the test 
sheet as delivered with each individual tube. 

3)AtVk=OV. 

4) For short intervals. During storage the tube face shall be cove red with the plastic 
hood provided. 
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55876/01 

OPERATING CONDITIONS AND PERFORMANCE 

Cathode voltage Vk 

Grid No.2 voltage Vg2

Grid No.4 and grid No. 3 voltage Vg4, Vg3

Signal electrode voltage Va
s

Beam current Ibeam 

Focusing coil current 

Line coil and frame coil current 

Highlight signal electrode current 

Average signal output 

Face-plate temperature t 

Face-plate illumination 

Ias 

0 V 

300 V 

550 to 600 V 1) 

15 to 45 V 2) 

See note ? 

See note 4 

0.1 to 0.5 µA 5) 

approx. 0.06 µA 5) 

25 to 40 °C 

approx. 2 lux 6) 

1) Grid No.4 and No.3 voltage adjusted for optimum picture focus. 

2) The target voltage should be adjusted to the value indicated by the tube manufac- 
turer on the test sheet as delivered with each individual tube. 

3) Operation of the tube with beam currents Ib not sufficient to stabilize the brightest 
highlight picture elements must be carefully avoided in order to prevent loss of 
highlight-detail and/or "sticking" effects. 
Operation at excessively high beam currents will result in loss of resolution. 

4) For AT1122, AT1132, AT1132/O1: 

Focus coil current : 25 mA 

Line deflection current :250 mApp 

Frame deflection current: 50 mApp 

approx. values at Vg3g4 = 550-600 V 
for 18 mm x 18 mm scanning 

5) Substraction of dark current is unnecessary because of the extremely small value. 

6) Illumination on the photoconductive layer, Bph, is related to scene-illumination, 
Bsc• by the formula: 

R.T. 
Bph -Bsc 4. F2. (m ~ 1)2

in which R represents the scene-reflexivity (average or of the object under con-
sideration, whichever is relevant), T the lens transmissionfactor, F the lens 
aperture and m the linear magnification from scene to target. 
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55876/01 

OPERATING CONDITIONS AND PERFORMANCE(continued) 

Resolution 
Modulation depth, i.e. uncompensated hor-
izontal amplitude response (see note 1) at 
5 MHz in picture centre (625 lines, 
SO fields •system) > 30 ~0 2 ) 

Signal to noise ratio 
at a signal current of 0.15µA approx. 200: 1 

Persistence (or lag) 
Low persistence renders tube very suitable 
for medical X-ray applications in combina-
tion with X-ray image intensifier 
Persistence is basically independent of illu-
mination level 

Decay 

Measured with 100 video signal current of 
0.1µA to zero signal after 5 s peak video 
signal. Beam current adjusted for correct 
stabilisation: Fluorescent light source 
having P20 distribution. 
Residual signal after dark pulse of 60 ms 
Residual signal after dark pulse of 200 ms 

max. 10 °Jo typ. 5 
max. 4 ~ 2 

GENERAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE 

MOUNTING, WORKING POSITION 

1. Any 

2. During transport, handling or storage the longitudinal axis must either be in a 

horizontal position or be kept vertically with the face-plate of the tube up. 

.3. During long term storage the ambient temperature should not exceed 30 oC. 

1) With a signal current of 0.10 µA and a beam current of 0.20 µA. 

2) Horizontal amplitude response can be raised by the application of suitable phase-
and-aperture correction circuits. Such compensation, however, does not affect 
vertical resolution, nor does it influence the limiting resolution. 

3) The specified ratio represents the"visual equivalent signal-to-noise r" atio", which 
is taken as the ratio of highlight video-signal current to R.M.S. noise-current, 
multiplied by a factor of 3. {Assuming an R.M.S. noise-current of the video pre-
amplifier of 2.10_9 A, bandwidth 5 MHz. ) 

March 1972 
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55876/01 

GENERAL 

—~ 

1. Signal electrode connection is made by a suitable spring-contact which is exe-
cuted as part of the focusing coil. 

2, Electrostatic shielding of the signal-electrode is required in order to avoid inr 
terference effects in the picture. Effective shielding is provided by grounding 
shields on the inside of the faceplate end of the focusing coil and on the inside 
of the deflecting yoke. 

3. The Plumbicon as described in these data has been provided with tungsten base 
pins. It is recommended to avoid mechanical force and shocks to these pins and 
to insept the tube into its socket with care. 

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it 
is kept idle for long periods such as may occur: 
. between the factory's pre-shipment test and the actual delivery to the customer; 
. between receipt of the tube and its installation; 
. when the camera is not in use for a long time. 
Although the chances of such deterioration are remote it is advisable to operate 
the tube for some hours at intervals not more than 4 weeks apart. 

The following procedure and conditions are recommended: 
. Set grid no.l bias control to maximum negative bias {beam cut-off). 
. Allow aheating-up time of the cathode of at least one minute before turning up 

the grid no.l bias control to produce a beam. 
.Set scanning amplitudes to overscan condition. 
, Apply an even illumination to the target to obtain a signal current of approx. 

_ 0.15 µA and adjust the beam for correct stabilization. 

5. The Plumbicon not generating own noise to any noticeable extent, the signal-to-
noise ratio will mainly be determined by the entrance noise of the video amplifier 
system. 
The high sensitivity of the Plumbicon warrants pictures with excellent signal-
to-noise ratio, provided its output is fed into awell-designed input stage of the 
video-amplifier system. In such a system an aperture correction may be incor-
porated to ensure an attractive gain in resolving power without impairing the 
visual signal-to-noise ratio. 

INSTRUCTIONS FOR USE 

Instructions for use are packed with each tube. 
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XX1052 

IMAGE INTENSIFIER TUBE 

Self -focusing electrostatic diode image intensifier tube with fibre -optic windows for 

general purpose applications. 

QUICK REFERENCE DATA 

Luminance gain > 50 

Photocathode S20 with enhanced red response 

Screen phosphor P20 

Useful cathode and screen diameters 25 mm 

Anode voltage 15 kV 

Overall dimensions (approx.) 60 x 50 dia, mm 

PHOTOCATHODE 

Surface 

Wavelength at maximum response 

Useful diarr}eter 

External surface of cathode window 

SCREEN 

Surface 

Fluorescent colour 

S20 with enhanced red response 

500 nm 

> 25 mm 

Flat to within 2µm 

over entire diameter 

Metal-backed P20 

Yellow green 

Persistence Medium short 
The screen luminance falls to 36~ (e -1) of the initial 

peak value 200 µs after the excitation is removed. 

Useful diameter > 25 mm 

External surface of screen window Flat to within 2µm 
over entire diameter 

FOCUSING 

Self -focusing electrostatic with image inversion, 
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XX1052 

MECHANICAL DATA 

Mounting position: any 

Net weight approx. 145 g 

encapsulant 
silicon rubber 

u? ~ 
[vN 

4 49.3 
49.1 

4 4 8.3 
48.0 

♦ 
42.76 

~~ 
35.51 

cathode
2 

useful dia 

r~ P 245 

Dimensions in mm 

cathode fibre-optic 
window 

ci s.=o 
rococo 

depth to saeen 
bearirp surface 

P 35.61 
35.51 

721oQ S] 

3 

screen fibre-optic 
window 

Contacts to cathode and screen should be made to the respective bearing surfaces. 

Contact rings should be kept well clear of the fibre-optic windows. Maximum con-

tact force must not exceed 1 kg. 

March 1969 



XX1052 

CHARACTERISTICS (Measured at Va = 15 kV, [amb = —50 to +30 °C) 

Luminance gain (see note 1) > 50 

Photocathode sensi~_ivity 
(measured using a tungsten lamp of 
colour temperature 2854 oK) 

Radiant sensitivity at Jt = 800 nm 
at ~ = 850 nm 

> 100 µA/lm 

> 2.0 mA/W 
> 0.5 mA/W 

Centre magnification, Mc (see note 2) 0.935 ± 0.010 

Distortion (see note 3) 7.00 ± 1.65 

Centre resolution (see note 4) > 60 line pairs/mm 

Edge resolution (see note 5) > 50 line pairs/mm 

Background equivalent illumination (see note 6) 1.0 µlux 

Axial eccentricity 
A point at the centre of the photocathode will form an image within a concentric 
circle of 1.5 mm diameter on the screen. 

OPERATING CONDITIONS 

Va (see note 7) 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode voltage (useful continuous operation) 

Photocathode illumination, continuous 
(see note 8) 

Ambient temperature Iamb 

15 kV 

max. 16 kV 

min. 10 kV 

max. 2.0 lux 

max. +50 oC 
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NOTES 

1. Luminance gain is defined as 
Ei 

where Lo =luminance (cd/m2) in a direction normal to the screen, measured 
with an eye -corrected photometer having an acceptance angle of less 
than 2 degrees . 

and Ei =illumination (lux) incident on a 19 mm diameter concentric area of 
the cathode, produced by a tungsten lamp at a colour temperature of 
2850 °K. 

~tf. Lo

2. This is the magnification of a 2 mm diameter concentric circle on the photo-

cathode, as measured on the screen. 

3, Percentage distortion = (M x 100), where Md is the magnification at a distance 
c 

of 10 mm from the centre of the photocathode and Mc is the magnification at a 
distance of 1 mm from the centre of the photocathode. 

4. Measured at the centre of the photocathode. 

5. Measured at the photocathode at a distance of 7 mm from the centre. 

6. This is the value of input illumination required to give an increase in screen 

luminance equivalent to the background luminance. 
~. 

7. Permanent damage may result from a temporary reversal of polarity, 

8. This figure assumes uniform illumination of the photocathode. Permanent damage 
may result if the tube is exposed to radiant power sogreat as to cause excessive 
heating of the photocathode. 
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PHOTO TUBES 





LIST OF SYMBOLS 

Supply voltage Vb

Cathode current Ik 

Anode series resistance Ra

Sensitivity N 

Capacitance, anode to cathode Cak 

Ambient temperature tamb 

Envelope temperature tenv 
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GENERAL OPERATIONAL RECOMMENDATIONS 
PHOTOTUBES 

1. GENERAL 

1 .1 Photo tubes are photo-electric devices of the emissive type, as distinct from 

the barrier -layer and photo -conductive cells. They may be divided into two 
groups: 

1. High -vacuum photo tubes, 

2. Gas -filled photo tubes 

Each of these groups can be subdivided into red sensitive and blue sensitive 
photo tubes; the spectral response depending upon the photocathode material. 
For the blue sensitive photo tubes the "A" type of cathode is used (caesium -
antimony). 
For the red sensitive photo tubes the "C" type of cathode is used (caesium -
oxidised silver). 
Spectral response curves for each type of cathode are given at the end of these 
recommendations . 

2. OPERATING CHARACTERISTICS 

For a vacuum photo tube, the anode current for a fixed quantity of light, is rea-
sonably constant at anode voltages above a certain low value known as the "satu-
ration voltage" . 
The gas -filled photo tube contains a quantity of inert gas, the ionising potential 
of which is generally somewhat higher than the saturation voltage of an equivalent 
vacuum photo tube so that the anode current is substantially constant between 
the saturation voltage and the voltage a[ which ionisation commences. Above 
this voltage range, ionisation increases, resulting in a progressive increase in 
anode current. 
Since agas-filled photo tube operates at a higher voltage than the ionising poten-
tial it will have a greater sensitivity than a similar vacuum photo tube. 
Within the operating ranges of both groups of photo tubes the anode current is 
directly proportional to the quantity of light incident on the cathode surface. 

2 1 Luminous sensitivity. The responseof a phototube to light falling on its cathode 
is termed its luminous sensitivity; this is expressed in micro-amperes per 
lumen. 
The sensitivity of all types is dependent upon the colour temperature of the 
light source and in some cases upon the portion of the cathode that is illumi-
nated. 

January 1968 1 



The sensitivity of gas-filled photo tubes moreover is dependent upon the 
anode voltage; the sensitivity of vacuum photo. tubes in the "saturation re-
gion" in which region the tube mainly operates, is practically independent 

of the anode voltage . 
Unless otherwise stated, the values given in the data sheets have been ob-
tained by illuminating the total useful cathode"area with an incandescent 

lamp having a colour temperature of 2700 oK. 

The values given for sensitivity on the data sheets are the initial values for 

average photo tubes. The ratio between the maximum and minimum initial 
sensitivity of photo tubes of a given type will not exceed 3 to 1. 

2.2 Dark current. This is the current which flows between photocathode and 
anode when the photo tube is in total darkrness. The tube is in total darkness 
when no radiation within the spectral sensitivity curve of the photocathode 
is present. This current is caused mainly by electrical leakage and ther-

mionic emission from the photocathode and will therefore increase with 
temperature and voltage. 

2.3 Frequency response. The sensitivity of a vacuum photo tube is constant for. 
frequencies of light modulation up to those generally met in practice. Only 
at very high frequencies, at which transit time limitations occur, the sen-
sitivity becomes dependent upon the frequency. 
The sensitivity of gas-filled photo tubes, however, decreases with the fre-
quency. At a frequency of 15000 Hz this decrease is about 3 dB, as is 
shown in the accompanying curve. 

3. THERMAL DATA 

Ambient temperature. The temperature of the photocathode may not be too 
high otherwise evaporation of the emissive cathode layer may result, with 
consequent reduction in sensitivity and life. As it is difficult to measure this 
temperature a limiting value for the ambient temperature is given on the 
published data sheets . 
It must be considered, however, that even in case the ambient temperature 
in the immediate vicinity of the photo tube is not beyond the limit, an exces-
sive temperature rise of the photocathode can be caused e.g. by infrared 
heat radiation. If the possibility of this radiation exists, a suitable filter 
should be inserted in the optical path to minimize this effect. 

4. OPERATIONAL NOTES 

Stability during life. Where agas-filled photo tube is continuously operated 
at its maximum rated voltage its sensitivity may fall by as much as 50~, 
during 500 hours. 
Vacuum photo tubes on the other hand are inherently more stable. 
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The stability of both types of photo tubes will be improved if the current 
density of the photocathode is reduced (e.g. by reducing the incident light 
or enlarging the illuminated area of the photocathode). 
Particularly in the case of gas -filled photo tubes reduction of the anode volt-
age will improve the stability. 

.Also in the inoperative periods photo tubes must not be exposed to strong 
radiation such as direct sunlight. 

A loss of sensitivity of both vacuum and gas-filled photo tubes during opera-
tion will be wholly or partially restored during the inoperative periods. 

Prevention of glow discharge. Gas-filled photo tubes must not be operated 
above the published maximum voltage since a glow discharge, indicated by a 
faint blue glow in the bulb, may occur which adversely affects the good oper-
ation of the photo tube and even can result in rapid destruction of the photo-
cathode. If accidental over -running can be expected the anode resistance 
should have a value of at least 0.1 MS2. 
Where it is necessary to use the maximum operating voltage a stabilized 
supply is recommended. 

5. MOUNTING 

If no restrictions are made on the individual published data sheets photo tubes 
may be mounted in any position. 

6. STORAGE 

It is necessary that photo tubes be always stored in the dark. 

7. LIMITING VALUES 

The limiting values of photo tubes are given in the absolute max. rating 
system. 

8. OUTLINE DIMENSIONS 

The outline dimensions are given in mm. 

January 1968 3 



150 

N 

(%) 

100 

50 

0 
3000 

7208843 

type A caesium-antimony 

150 

N 

ADD 

50 

0 
4000 

4000 5000 s000 a cA) ~000 

Reletive spectral response curve type A 

noeeaz 
type C caesium on oxidized silver 

6000 8000 10000 a (A) 12000 

Relative spectral response curve type C 

January 1-968 



150 

N 
(%) 

~zoee4a 

100 

50 

0 

 ~_ 

10 102 103 104 fmod (Hz? 105

Frequency response curve (see also 2.3) 

January 1968 J 



~zouius 
Type U 

140 
N 

r~ra~ 
lao 

b 

>oo 

n 
BO 

60 

20 

0 

~~~~~ ~~~~ ~~~ ill..l:l:::lllll:11 "  iiiiiiiiiiiiN iinii niiiniiiiiniiliiiiiiiiN 
IIIIINNIINNIIIII IIIllliilNlNlIINIIIINII 
IIINNIIINIIININ INIINiiIi11NIN11liiiiili 
NNIi1 Iiiii~ilNa!Nillllllli!l.INIIIINii!!11 
u~iii  ~iiiiiiiliil~~iia=wB~iiimNiiii 
1111IIiuH~:IIIIIIIIinillClilllllllnllllillln111 
ml/:illllllnlinllunli,1nqIlil 111111111111 
IIIitIn1111111nnIn111Ui11111n~~1u~1~111
~~N~NH~N~I~..~N=.~  

N \  \~~ii~ia ~\ 1N 

Niiiiiiiiiiriii~iiNiniiN'i~Ni~nmNaul 
nlil lmiiliiii1111ninilinH.l~imiNiiiiim 
IIIIIIInIn111 IIIIIIn1n111 11111/1111 n11 
iliiiflliliillllN illi~ninli~►111~1in~lliml 
ii111nn111n111wIf~INn~iA.V'.. IN iii!!1~ 
iiiiiiuiiiriiil~ilnlliuN1°iiiaiii=iiliuNiil 
IIIIINNillil~iNliuiiiliiili~lNul~glNlilll 

Il~nlu~ 1~~.ii  ~neiii 
~~Ilnlnllllnllll ililnlllnli n1n►111n111n1 
11lillllllllllllli~lllll~ll

g
llllllllllli11111111111 

t/~~~N~~~n~~~~~~~ ■~~\N~~~~~~~~~AN~~~N 

  ■ ~H~~~~~~~~N~\~~lO~~O~ 
IIIII In11111111nii1 IIIn111111 IIIn111►1111 1 

a000 3000 ~i000 5000 s000 ~r~~ ~000 

6 January 1968 



MAINTENANCE TYPE 90 AV 

VACUUM PHOTOTUBE 

Vacuum phototube, particularly sensitive to daylight and to light radiation with a 
blue predominance. 

QUICK REFERENCE DATA 

Anode supply voltage 

Luminous sensitivity 

Spectral response curve 

Outline dimensions 

~'b 

N 

max. 100 V 

45 µA/lumen 

type A 

max. 19 dia. x 54 mm 

MECHANICAL DATA 

Base: Miniature 

~masae 

The arrows show the direction of the incident radiation 

rzoaa~ 

Dimensions in mm 

The cathode connection should be made to pins 1, 2, 6 and 7 connected together 
and the anode connection to pins 3, 4 and 5 together 

Photo cathode 

Surface caesium antimony 

Projected sensitive area 4 cm2
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90AV 

ELECTRICAL DATA 

Operating characteristics 

Anode supply voltage 

Anode series resistor 

Luminous sensitivity 
measured with the whole cathode area 
illuminated by a lamp of colour 
temperature 2700 °K 

Dark current 

Capacitance

Anode to cathode 

Vb 

Ra

N 

Idark 

100 V 

1 MS2 

45 µA/lumen 

max. 0.05 µA 

Cak 0.7 pF 

LIMITING VALUES (Absolute max. rating system) 

Anode supply voltage 

Cathode current 

Ambient temperature 

Vb max. 100 V 

Ik max. 5 µA 

tamb max. 70 ° C 

7207950 

~IIII~~I~.:.~1.;,. ~... ~~l~~111111111111~1l~1111
■■■■■■■ ■■■\ ■1~■,►~■ ~..■■■■.■■■■ 0.1 tm- ~■■ ■■ 
■■■■■■■■.■!~Gi•■11■~~ ~■■■■■■■■ .■ ■■...■■~.■■ 
1111111:::111~~11~'1~1~~11111111~1111~11~1111111 

~i~~, I illl~~liill lil. ► Illiiliil IIII li lilliill 
~~~/11111111111~~, 1~N11~n 110 051m 
IIII1::i11i111111111~111~11111 111 
niliiiiii■ii■ii~l~~iiiii■ii~iiiiiii.l■u■ ■■~i 
li 11111~~~~~~~~~~~;~~~~~~~~~~~~~~ O.OZi 11111 ~i~ 

50 100 150 VQ (V) ?AO 
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90CG 

GAS FILLED PHOTOTUBE 

Gas filled phototube particularly sensitive to incandescent light sources, and to 
near infra -red radiation. 

QUICK REFERENCE DATA 

Anode supply voltage 

Luminous sensitivity 

Spectral response curve 

Outline dimensions 

~~b 

N 

max . 90 V 

125 µA/lumen 

type C 

max. 19 dia. x 54 mm 

MECHANICAL DATA 

Base: Miniature 

k 

7Z079u8.1 
7203536 

The arrows show the direction of the incident radiation 

Dimensions in mm 

The cathode connection may he made to pins 1, 2, 6 and 7 connectedtogeth-
er and the anode connection to pins 3, 4 and 5 connected together. 

Photocathode

Surface 

Projected sensitive area 

Caesium on oxidized silver 

3.0 cm2
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ELECTRICAL DATA 

Operating characteristics 

Anode supply voltage Vb 90 V 

Anode series resistor Ra 1 MS2 

Luminous sensitivity measured with 
the whole cathode area illuminated 
by a lamp of colour temperature 2700 °K N 125 µA/lumen 

Dark current Idark max. 0. 1 µA 

Capacitance 

Anode to cathode Cak 1.1 pF 

LIMITING VALUES (Absolute max. rating system) 

Anode supply voltage Vb max. 90 V 

Cathode current Ik max. 2.0 µA 

Ambient temperature tangy max. 100 ° C 

a 

J 
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90CV 

VACUUM PHOTOTUBE 

Vacuum phototube, particularly sensitive to incandescent light sources, and to 
near infra -red radiation. 

QUICK REFERENCE DATA 

Anode supply voltage Vb max. 250 V 

Luminous sensitivity N 20 µA/lumen 

Spectral response curve type C 

Outline dimensions max. 19 dia. x 54 mm 

MECHANICAL DATA 

Base: Miniature 

111 

'l 203529.1 

The arrows show the direction of the incident radiation. 

Dimensions in mm 

7202536 

The cathode connection may be made to pins 1, 2, 6 and 7 connected together 
and the anode connection to pins 3, 4 and 5 connected together. 

Photo cathode 

Surface Ceasium on oxidised silver 

Projected sensitive area 3.0 cm2
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90C V 

ELECTRICAL DATA 

Operating characteristics 

Anode supply voltage Vb 50 V 

Anode series resistor Ra 1 MS2 

Luminous sensitivity 
measured with the whole cathode 
area illuminated by a lamp of 
colour temperature 2700 °K N 20 µA/lumen 

Dark current (at Va = 100 V) Idyrk max. 0.05 µA 

Capacitance 

Anode to cathode 

LIMITING VALUES (Absolute max. rating 

Cak 

system) 

0.8 pF 

Anode supply voltage Vb max. 250 V 

Cathode current Ik max. 10 µA 

Ambient temperature tamb max. 100 °C 
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92AG 

GAS FILLED PHOTOTUBE 

Gas-filled phototube particularly sensitive to daylight and to radiation having a 
blue predominance. 

QUICK REFERENCE DATA 

Anode supply voltage Vb max. 90 V 

Luminous sensitivity N 130 µA/lumen 

Spectral response curve 

Outline dimensions 

type A 

max. 19 dia. x 54 mm 

MECHANICAL DATA 

Base: Miniature 

720]948.1 

The arrows show the direction of the incident radiation 

Dimensions in mm 

The cathode connection may be made to pins 1, 2. 6 and 7 connected together 

and the anode connection to pins 3, 4 and 5 connected together. 

Photocathode 

Surface Caesium antimony 

Projected sensitive area 2.1 cm2
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92AG 

ELECTRICAL DATA 

Operating characteristics 

Anode supply voltage Vb 

Anode series resistor Ra

Luminous sensitivity measured with 
the whole cathode area illuminated 
by a lamp of colour temperature 
2700 °K N 130 µA/lumen 

Dark current Idark max. 0.1 µA 

Capacitance 

Anode to cathode Cak 

85 V 

1 MS2 

0.9 pF 

LIMITING VALUES (Absolute max. rating system) 

Anode supply voltage Vb max. 90 V 

Cathode current Ik max. 0.0125 µA/mm2 

Ambient temperature tamb max. 70 °C 

2 
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VA~UUIVI PHOTOTUBE 

Vacuum phototube particularly sensitive to daylight and to light radiation with a 
blue predominance. 

QUICK REFERENCE DATA 

Anode supply voltage 

Luminous sensitivity 

Spectral response curve 

Outline dimensions 

Vb 

N 

max. 100 V 

45 µA/lumen 

type A 

max. 19 dia. x 54 mm 

MECI-IANICAI. DATA 

Base: Miniature 

7ZO353A1 

The arrows show the direction of the incident radiation. 

Dimensions in mm 

max 19 

The cathode connection may be made to pins 1, 2, 6 and 7 connected together 
and the anode connection to pins 3, 4 and 5 connected together. 

Photocathode 

Surface 

Projected sensitive area 

caesium antimony 

2.1 cm2
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ELECTRICAL DATA 

Operating characteristics 

Anode supply voltage Vb

Anode series resistor Ra

Luminous sensitivity measured with 
the whole cathode area illuminated 
by a lamp of colour temperature 
2700 oK N 45 µA/lumen 

Dark current ldark max. 0.05 µA 

Capacitance 

Anode to cathode Cak 

LIMITIlVG VALUES (Absolute max. rating system) 

Anode supply voltage 

Cathode current 

Ambient temperature 

5 

^
Io

~~~/ 

Vb 

Ik

tamb 

85 V 

1 MS2 

0.9 pF 

max. 100 V 

max. 0.025 µA/mm2

max . 70 oC 
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150AV 

PHOTO TUBE 

Vacuum phototube with high stability and linearity intended for use in high pre-
cision photometry (maximum intensity 1 lux) and for measurements of quickly 
changing light phenomena (maximum light intensity approx. 1000 lux). 

QUICK REFERENCE DATA 

Anode voltage 

Average current 

Peak current 

Sensitivity 

Rise time 

Spectral response 

Outline dimensions 

Va

I 

1p

N 

6 to 90 VD.C. 

max. 50 x 
10_9 

A 

max. 35 x 
10_6 

A 

6U x 
10_6 

A/lumen 

14 ns 

type A 

max. 52 x 82 mm 

MECHAN[CAL DATA 

Mounting position: 

309±0.05 
o fz35±0.05 
O 

^~
~o 

any 

13 

nmteo 

k 

Dimensions in mm 

600 
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Photocathode 

Cathode material Caesium-antimony 
The cathode material has been deposed on the inner surface of the window. 
This window is optically plane and polished. 
It therefore allows the luminous source to be at close and narrowly repro-
ducable distance from the cathode. 

Useful cathode area dia. 30 mm 

Spectral response type A 

The spectral response curve shown is a nominal curve and considerable 

variation between individual tubes may be expected. 

Sensitivity measured with a tungsten ribbon 
lamp having a c.t. of 2850 °C 

Each tube is marked with its sensitivity 

An angle of 15° between the a1:is of the tube and the direction of the.inci-
dent light decreases the sensitivity not more than 5 ~. 

CAPACITANCE 

Anode to cathode 

TYPICAL CHARACTERISTICS 

Saturation voltage, luminous flux 0.05 lumen 
luminous flux 1 lumen 

.Anode voltage 

Dark current 

Linearity 1) 

Insulation resistance 

Rise time 

typical 60 x 10_6 A/lumen 
min. 35 x 

10_6 
A/lumen 

Cak 13 pF 

< 6 VD.C. 
< 70 VD.C. 

Va 6 to 90 VD.C. 

Iao max. 10-12 ~, 

0.1 ~/oo 

rins min. 1015 ~ 

Tr 14 ns 

1) The relation between the incident luminous flux and the tube current is lin-
ear within measuring errors, provided the anode voltage is higher than the 
saturation voltage. 
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LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Cathode current per mm2 of 
cathode area, peak 

average (Tav = 1 s) 

Va

Ik 
Ikp

max. 100 

max. 50 x 10
-9

max. 70 x 10-12

VD.C. 

A/mm2
A/mm2

Cathode current, peak 1) Ikp max. 35 x 10-6 A 
average (Tav = 1 s) Ik max. 50 x LO- q A 

Envelope temperature tbulb min. -90 oC 

tbulb max. +60 C 

LIFE EXPECTANCY 

With an average cathode current of 50 x 10
- q 

A, the sensitivity will not de-
crease more than 10 ~ of its initial value between zero and 500 operating hours . 

At lower cathode currents a higher stability may be expected. 

REMARKS 

- The cathode should not be exposed to direct sunlight. 

- In cases where low frequency noise influences the measuring results, this 
source of noise may be reduced by cooling the tube to -90 ° C. 

APPLICATION 

The currents allowed through 150AV are so low that amplification will always 
be necessary. To maintain the precision of the signal coming from the photo-
tube is often the main problem. 

This problem may be divided into four parts: 

1. Distortion due to capacitive shunting: 

The signal on the input of the amplifier is 
i 

v - 

VR2 + w 2C2~ 

in which v = signal in V 
i = current through phototube in A 
R = part of series-resistance (in S2) from which the signal is taken 
w = 2'trX frequency of the signal in Hz 
C = total capacitance of cathode of phototube + input-capacitance 

of amplifier +stray capacitance of wiring in F. The value of 
C will not easily be kept below 20 pF. 

1) With the cathode uniformly illuminated. 
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150AV 

If a certain distortion only is accepted the maximum frequency of the signal 
to be transferred will limit the value of the resistance from which the signal 
will be taken and by this limit the value of the signal on the input of the am-
plifier . 

2. Noise: 

The level of the signal on the input of the amplifier shall be above the noise 
level. 
The 3 main sources of noise are: 

a. Shot noise in the phototube which follows the formula: 

Inoise = v2ei x B'in AR.M.S. 

Vnoise = RxInoise 

in which e = 1.6 x 10-19 in As 
i = the current through the phototube in A 
B = the bandwidth in Hz 
R = value of resistor from which signal is taken in S2 

b. Resistance noise of that part of the series-resistor from which the input 
signal for the amplifier is taken. 
This part of the noise follows the formula: 

Vnoise = v4 k T R B ~ 

in which k = 1.35 x LO-23

T = temperature in ° K 
R = value of resistor in S2 
B = bandwidth in Hz 

c. Input -noise of the amplifier 

In such cases where an electron tube is used in the input of the amplifier, 
the noise-voltage follows the formula 

2 ~ 
Vnoise = v~V eq ~B 

The value of VeQ as a function of frequency is different for each type of 
tube, but for frequencies above 1000 Hz Veq does not change much with 

the frequency allowing the formula to be reduced to 

Vnoise = Veq 

In that case Veq can be approximated within a factor 2 to 3 by 

Veq - 
3x10-9 1/ a 

S 

in which Ia is the anode current of the tube in A and S is the transcon-
ductance in A/V. 
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4. Linearity of the amplifier 

The amplifier should have a feedback so that the stability and the distortion 
of the signal is not impaired. 

3. Input current of the amplifier 

The input-current of the amplifier should be low compared with the signal 
current through the phototube. 

If the circumstances are such that the signal to noise ratio cannot be kept with-
in acceptable limits -usually there where low incident illumination levels com-
bine with high frequencies -use of this type of phototube should be abandoned 
in preference to photomultipliers where the distortion due to capacitive shunt-
ing and noise sources other than shot noise are of smaller relative importance. 

Examples:

An example for a simple circuit which is useful for many purposes of static 
light measurements is shown in fig.l . 

In this circuit the µA meter with 50 µA f.s.d. may be calibrated in milli-lumen 
or - if the whole of the cathode is illuminated - in lux. Assuming that the 
pointer of the µA meter will not move with frequencies above 20 Hz, for cal-

culation of the noise level frequencies below 20 Hz are of interest only. 

For currents of 5 x 10_q A through the phototube the signal on the input of the 
amplifier is of a level of 5 V, the shot noise on a level of 10_4 V, the resist-

ance noise on a level of 10_5 V, the equivalent noise voltage on the input of 
EC1000 on a level of 10-6 V. 
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The feedback of this system is about 1000 times, so the accuracy is solely 
determined by the accuracy of the µA meter, all other sources being small. 

Mains voltage variations of +10~o and —15°~o are of no influence on the meas-
uring result. 

The circuit of Fig.l is calibrated as follows: 
Adjust P2 so that the total cathode resistance of the EC1000 is 

50 x 000 ~ 

in which R1 is the value of the series resistance of the 150AV and 
A is the actual sensitivity in µA/lumen of the 150AV as marked on 
the tube. 

Disconnect the connection between the phototube and the grid of the EC1000 and 
connect the grid of EC1000 to earth. Connect the circuit to the mains and adjust 
Pl so that the µA meter indicates zero. 

The circuit is now restored and has been calibrated for 0.02 mlumen per µA 
deflection of the µA meter. 

For measurements of rapidly changing phenomena the series-resistor in Fig.l 
of 150AV should be adapted for an acceptable signal to noise ratio and accept-
able distortion while the µA meter should be replaced by a resistor shunted by 

the input of an oscilloscope. 

Depending on the frequency further adaptations of the circuit may be necessary, 
e.g. further smoothing of the D.C. voltages and a D.C. heater supply for the 
EC1000. 

For extremely rapid changes when all time constants of the circuit have to be 
reduced as far as possible a circuit as shown in fig.2 may be used on which 
laser light flashes can be recorded with a rise time of the signal on the oscil-
loscope of 20 ns. 

fig.2 

Remark P1 and P2 should be wirewound resistors. 
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150CV 

PHOTO TUBE 

Vacuum phototube with high stability and linearity intended for use in high pre-
cision/photometry (maximum intensity 1 lux) and for measurements of quickly 
changing light phenomena (maximum light intensity approx. 1000 lux). 

QUICK REFERENCE DATA 

Anode voltage 

Average current 

Peak current 

Sensitivity 

Rise time 

Spectral response 

Outline dimensions 

Va 6 to 90 VD. C. 

I max. 35 x 10' 9 A 

Ip max. 25 x 10'6 A 

N 20 x 10' 6 A/lumen 

14 ns 

type C 

max. 52 x 82 mm 

MECHANICAL DATA 

Mounting position: any 

Dimensions in mm 
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Photocathode 

Cathode material Caesium on oxidized silver 

The cathode material has been deposed on the inner surface of the window. 
This window is optically plane and polished. 
It therefore allows the luminous source to be at close and narrowly repro-
ducable distance from the cathode. 

Useful cathode area dia. 26 mm 

Spectral response type C 

The spectral response curve shown is a nominal curve and considerable 

variation between individual tubes may be expected. 

Sensitivity measured with a tungsten ribbon 
lamp having a c. t. of 2850 oK 

Each tube is marked with its sensitivity. 

An angle of 15° between the axis of the tube and the direction of the inci-
dent light decreases the sensitivity not more than 5~. 

CAPACITANCE 

typical 20 x 10_6 A/lumen 
min. 14 x 10 -6 A/lumen 

.Anode to cathode Cak 13 pF 

TYPICAL CHARACTERISTICS 

Saturation voltage, luminous flux 0.05 lumen 
luminous flux 1 lumen 

Anode voltage 

Dark current 

Linearity 1) 

Insulation resistance 

Rise time 

Va

Iao 

rins 

Tr

< 6 VD. C. 
< 70 VD. C. 

6 to 90 VD. C. 

max. 10_g A 

0.1 °~oo 

min. 1015 ~ 

14 ns 

1) The relation between the incident luminous flux and the tube current is lin-
ear within measuring errors, provided the anode voltage is higher than the 
saturation voltage. 
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LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Cathode current per mm2 of 
cathode area, peak 

average (Tav =, 1 s) 

Va

Ikp
Ik

max. 100 

max. 50 x 10-9

max. 70 x 10-12

VD. C. 

A/mm2
A/mm2

Cathode current, peak 1) Ikp max. 25 x 10-6 A 
average (Tav = 1 s) Ik max. 35 x 10-9 A 

Envelope temperature tbulb mfr• -90 °°C 
tbulb max. +60 C 

LIFE EXPECTANCY 

With an average cathode current of 35 x 10-9 A, the sensitivity will not de-
crease more than 10 ~ of its initial value between zero and 500 operating hours. 

At lower cathode currents a higher stability may be expected. 

REMARKS 

- The cathode should not be exposed to direct sunlight. 

- In cases where low frequency noise influences the measuring results, this 
source of noise may be reduced by cooling the tube to -90 ° C. 

APPLICATION 

Please refer to data of 150AV. 
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150UV 

PHOTO TUBE 

Vacuum phototube with high stability and linearity intended for use in high pre-
cision photometry (maximum intensity 1 lux) and for measurements of quickly 
changing light phenomena (maximum light intensity approx. 1000 lux). 

QUICK REFERENCE DATA 

Anode voltage Va 6 to 90 VD.C. 

Average current I max. 50 x 
10_9

A 

Peak current Ip max. 35 x 
10_6

A 

Sensitivity N 60 x 10-6 A/lumen 

Rise time 

Spectral response 

14 

type U 

ns 

Outline dimensions max. 52 x 110 mm 

MECHANICAL DATA 

909±0.05 
6351005 

70±5 

Mounting position; any 

k 

Dimensions in mm , 
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Photocathode 

Cathode material Caesium-antimony 

The cathode material has been deposed on the inner surface of the quartz 
window. This window is optically plane and polished. 
It therefore allows the luminous source to be at close and narrowly repro-
ducable distance from the cathode. 

Useful cathode area dia. 30 mm 

Spectral response type U 

The spectral response curve shown is a nominal curve and considerable 
variation between individual tubes may be expected. 

Sensitivity measured with a tungsten ribbon 
lamp having a c.t. of 2850 °K 

Each tube is marked with its sensitivity. 

An angle of 15° between the axis of the tube and the direction of the inci-

dent light decreases the sensitivity not more than 5 ~. 

typical 60 x 
10_6 

A/lumen 
min. 35 x 10_6 A/lumen 

CAPACITANCE 

Anode to cathode C~ 13 pF 

TYPICAL CHARACTERISTICS 

Saturation voltage, luminous flux 0.05 lumen < 6 VD.C. 
luminous flux 1 lumen < 70 VD.C. 

Anode voltage Va 6 to 90 VD.C. 

Dark current I~ max. LO-12 A 

Linearity 1) 0.1 ~ o

Insulation resistance Tins min. 1015 ~ 

Rise time Tr 14 ns 

1) The relation between the incident luminous flux and the tube current is lin-
ear within measuring errors, provided the anode voltage is higher than the 
saturation voltage. 
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LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Cathode current per mm2 of 
cathode area, peak 

Va

1kP 

max. 100 

max. 50 x 
10_q 

VD.C. 

A/mm2
average (Tav = 1 s) Ik max. 70 x 10-12 A/mm2

Cathode current, peak 1) 
1kP 

max. 35 x 10
-6

A 
average (Tav = 1 s) Ik max. 50 x 10

- g 
A 

Envelope temperature tbulb 
tbulb 

min. -90 
max. + 60 

oC
oC

LIFE EXPECTANCY 

With an average cathode current of 50 x 10
-q 

A, the sensitivity will not de-
crease more than 10 ~ of its initial value between zero and 500 operating hours. 

At lower cathode currents a higher stability may be expected. 

REMARKS 

- The cathode should not be exposed to direct sunlight. 

- In cases where low frequency noise influences the measuring results, this 
source of noise may be reduced by cooling the tube to -90 °C. 

APPLICATION 

Please refer to data of 150AV. 
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155UG 

PHOTO TUBE 

Top sensitive gas-filled phototube, sensitive to ultra-violet radiation, intended 
for use as an on-off device in flame failure circuits. 

QUICK REFERENCE DATA 

i 

Supply voltage Vb 220 VRMS 

OPERATING PRINCIPLE 

When photons of sufficient energy strike the cathode of the device electrons 
may be released. Provided the tube voltage is sufficiently high, these electrons 
may initiate a discharge. The probability that this will .occur is dependent 
amongst other things on the value of the supply voltage and the ultra-violet 
radiation intensity. 
The discharge will extinguish as soon as the instantaneous value of the tube 
voltage falls below the maintaining voltage. 
It should be noted that most sources of visible light (e.g. the sun, fluorescent 
lamps) are at the same time sources of U.V. radiation. 
Where the level of such radiation affects the reliable operation of the circuit, 
adequate shielding or filtering should be provided. 

DIMENSIONS AND CONNECTIONS 

Base: Noval 4 pins 

]ZO]I9E 

Dimensions in mm 

The arrows show the required direction of incident radiation for highest sen-
sitivity. 
Mounting position: any 
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~~ 

MOUNTING 

A noval socket with a centre hole diameter of at least 5.4 mm should be used. 
Pins 1 and 6 should be connected to pins 9 and 4 respectively on the socket. 

CHARACTERISTICS 

Spectral response 0.2 to 0.29 µm (2000 to 2900 ~) 
See also page 7 

Maintaining voltage Vm 180 to 220 V 

RECOMMENDED CIRCUITS 

I. DIRECT RELAY CIRCUIT (tamb -max. 70 ° C) 

~~ 

Ri 100 S1 i10~ 
R2 220 kS2 t LO 
R3 270 S2 ± lU 
D 4 diodes 
C1 12nFf15~ 
C2 25 µFt 15 ~/~ 

Notes 

Relay; 
R 

Ion 

Ioff 
Wmax 

Fig. l 

12kS2t10c% 
< 3 mA 

0.5 to l.5 mA 
> L.2 W. 

1. The filter Rl C1 reduces the effects of high voltage transients on the mains. 
2. Incidental discharges .uf the tube will not activate the relay for any value of 

the mains voltage within the range 220 V +10 °~o to -15 ~. 

Sensitivity 

Under the worst probable conditions of supply voltage (190 V) component vari-. 
ation and characteristic variation of the tube during 10.000 hours, the tube 

will activate the relay when a "standard radiation source" (candle, see fig.4) 

is at a distance < 50 mm from the tube. 
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RECOMMENDED CIRCUITS (continued) 

II. INDIRECT RELAY CIRCUITS (tamb =max. 100 oC) 

IIa 
~~ 

Fig.2 

R 1 100 S2 ± 10~ C1 12 nF t15~ 
R2 100 Sl ±10~ C2 12 nF ±15°Jo
R3 120 kS2 ±10~ C3 2.2 µF ±15 0
R4 120 kS2 ±10~ Dl, D2 diodes 
R5 470 kSl t10~ 

Note 

The filter Rl C1 reduces the effects of high voltage transients on the mains. 

Sensitivity 

The curve on page 8 shows the relationship between the output voltage Vo and 
the distance between the tube and the "standard radiation source" (seefig.4) 

under the worst probable conditions of supply voltage (198 V) and component 
variation for the least sensitive new tube. 
After the first 10 000 hours of operation the sensitivity will have decreased, but 
will in all cases be better than indicated by the curve on page 8 provided the 
radiation source is doubled (two candles according to fig.4). 
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RECOMMENDED CIRCUITS (continued) 

IIb 

~~ 

Fig.3 

R1 100 S2 t10% C1 12 nF ±15~ 

R 2 100 S2 ±10~ C2 12 nF ±15% 
R3 330 kS2±10~ C3 2.2 µF t15~ 
R4 150 kS1±10~ D1 diode 

R5 470 kSt±10~ 

Note 

The filter R L CL reduces the effects of high voltage transients on the mains. 

Sensitivity

The curve on page 8 shows the relationship between the output voltage Vo and 

the distance between the tube and the "standard radiation source" (seefig.4) 

under the worst probable conditions of supply voltage (198 V) and component 

variation for the least sensitive new tube. 
Afterihe first LOOOOhoursof operation the sensitivity will have decreased, but 
will in all cases be better than indicated by the curve on page 8 provided the 
radiation source is doubled (two candles according to fig.4). 

LIMITING VALUES 

Ambient temperature, operating 

storage 

lamb 

tstg 

min. —25 ° C 
max. 70 ° C when used in cir-

cuit fig.l 

max. 100 °C when used in cir-

cuits fig.2 and 3 

min. —50 °C 
max. +50 °C 
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Warning 

Designers of flame failure detectors are strongly advised not to depart from 
the recommended circuits. Any such departure may result in an unsafe oper-
ating mode which is likely to cause an internal short in the tube before its 
rated useful life has expired. 

Application notes 

To ensure that the intensity of radiation incident on the built-in tube will be 
sufficient throughout its service life (10000 hours in the case of a new tube) 
the following procedure should be observed: 

For circuit fig.l 

Place a "standard radiation source" at a distance of 50 mm from the tube 
and measure the average voltage across the relay. 
In actual operation the same•tube should be mounted at a distance from the 
flame such that the average voltage across the relay is at least equal to 
that obtained under irradiation from the "standard radiation source" at 
50 mm. 
Care should be taken that the value of the mains voltage is the same during 
both measurements. 
The flame used during this measurement should be the minimum flame 
which has to be detected. No further readjustment of the distance between 
tube and flame will be necessary when the tube has to be replaced. 

For circuits fig.2 and fig.3 

The output power from the circuits in fig.2 and 3 is too low for direct trip-
ping of a relay. For effective discrimination, the voltage on the input of 
the added amplifier must attain a certain threshold value when the U . V . 
energy emitted by the flame attains a certain critical intensity. 
The implication is that steps must be taken to ensure that the output volt-
age Vo from the recommended circuit will remain above this threshold 
value throughout the life of the tube. This is done in the following way. 
Read from the dotted curve on page 8 the distance d corresponding to the 
required minimum output voltage Vo. 
Place two "standard radiation sources" at the distance d from the tube and 
connect the circuit output to a d.c. voltmeter with a high input resistance; 
observe the average output voltage Vo. (The mean value around which the 
needle swings.) 
In actual operation the same tube should be mounted at a distance from the 
flame such that the average output voltage Vo is at least equal to that ob-
tained under irradiation from the two "standard irradiation sources" at the 
distance d. 
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Care should be taken that the value of the mains voltage is the same during 
both measurements. 
The flame used during this measurement should be the minimum flame 
which has to be detected. 
No further readjustment of the distance between tube and flame is neces-
sary when the tube has to be replaced. 

Above procedures do of course not include allowance for dirt deposited on the 
tube during life. 

0 

1i 

155UG d 

2.5 x 1.7 

stearin candle 

25~ 
7207193 

Fig.4 

"Standard radiation source" 
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5 10 15 d (cm) 20 

The output voltage as a function of the distance between radiation source and 
the least sensitive tube in the circuit of fig.3. 
The curve is valid at 0 hours when the tube is irradiated by one "standard 
radiation source" and at 10000 hours when irradiated by two "standard radia-
tion sources". 

20 

Vo
( V) 

10 

0 

s~ 

.. 
1

5 10 15 d (cm) 20 

The output voltage as a function of the distance between radiation source and 

the least sensitive tube in the circuit of fig.2. 

The curve is valid at 0 hours when the tube is irradiated by one "standard 

radiation source" and at 10000 hours when irradiated by two "standard radia-

tion sources". 
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3122 991 27690 AT1997 

FOCUSIPdG COIL 

o❖.•.., 
...... o.❖.o~ .❖.•.o~ o.❖.•.~ ~o•.o•.~ oo.•.o~ o.❖.•.~ .❖.00~ .❖.❖.~ .❖.•.o~ 

86~ 

Number of turns 
D.C. Resistance 

•,•o,,o 
,.... 
❖•❖•~ 9.❖.•.~ .❖.❖.~ o❖.oa 
000a ,,,,•,•, ,•,,•,•a :.:.:.:.:. 

~mnss 

26500 
6000 S2 

When the Q13-110.. is operated at Vg2(~) = 25 kV, the current through the fo-
cusing coil should be adjusted at approx. 33 mA. 

The distance between air -gap centre and the screen surface of the Q13-110.. 
should be 217 mm . 
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9390 014 60000 40467 

TUBE SOCKET 

FOR 14 -PIN ALL GLASS BASES 

. 33~ . 

N 
N t1'f 

T~ 

Material: Synthetic resin insulating material 

14 silver plated fork-shaped contacts 

February 1969 1 



55530 9390 014 80705 

MU-METAL SCREEN 

3&5~ 

0 0 

35 

1 February 1969 



9390 014 90705 55531 

MU-METAL SCREEN 

3b ~ 
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55532 9390 015 00705 

MU-METAL SCREEN 

0 

N 

1 February 1969 



55534 

MU-METAL SCREEN 

---- X79*) 

m 
175 

40 

7-, 

detail A~ 

064) —~ 

72 19997 

1 
>4 ~ 
1 f 

4 

40 
26 

)inside diameter 

Material: Mu-metal, 0.35 mm thick 

--► X3.2

—+ 22 ~---

detail A 
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55540 9390 015 30705 

MU-METAL SCREEN 

l 

N 

N 

1 February 1969 



9390 015 40705 55541 

N 

r 

MU-METAL SCREEN 

80 
~ 

I r 

68 

N ~ +-! ~ ~~ 
61~ 

O 
Of 

O 
.t ~ ~

tosf 
109ai ~' 
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55545 9390 015 80705 

MU-METAL SCREEN 

s7• 
93 ~ ~ 

O 

N ~ 

cn 
M 

40 
107 no~ax 

A-B 

1 February 1969 



55547 

MU-METAL SCREEN 

detail A 

236 
234 

1Z 10895 

- 0106 *) 

~- 064*) 

*)inside diameter 

Material: Mu-metal, 0.35 mm thick 

1 

21 

I~30.~ 

f 3p~ 

R3 

detail A 

Imo- 45 —► 

14 

t 
24 4 ~~ Imo-- 3.2 

—► 22 +—

detail B 

26 

1 

42 

1 
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55548 
55548A 

MU-METAL SCREEN 

Type 55548A without mounting bracket 
Type 55548 with mounting bracket 

0104*) — -~ 

~-- 50--► 

26 

108 

mounting bracket 

1~ 

*) inside diameter 

I' 

f 064*)~ 

Material: Mu-metal, 0.5 mm thick 

317 
313 

1
nwas~ 

1 thick  
~~ 

i 

40 

1 
4 

40 
26 

+-3.2 ~ 1

22 

1 August 1969 



9390 016 00705 55550 

MU-METAL SCREEN 

~40 
1 
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55551 9390 016 10705 

MU-METAL SCREEN 

1 February 1969 



9390 016 40705 55554 

February 1969 

MU-METAL SCREEN 

tT 

63~~

 M 

P 

m 
O 

1 



55555 9390 077 00705 

MU-METAL SCREEN 

A-B 

C-D 
I 

1 February 1969 



9390 052 80705 55557 

MU-METAL SCREEN 

62~ 
604

1354 

N 

~m~ou • 
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55560 9390 016 70701 

FINAL ACCELERATOR CONTACT CONNECTOR 

Material: cadmium plated spring contact 
rubber insulating material 

1 February 1969 



9390 016 80701 55561 

SIDE CONTACT CONNECTOR 
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55563 9390 017 00702 

FINAL ACCELERATOR CONTACT CONNECTOR 

1 February 1969 



9390 017 30000 55566 

TUBE SOCKET FOR 14-PIN BASES 

Material: synthetic resin insulating material 

14 gold plated fork shaped contacts 

February 1969 1 





55568 

MU-METAL SCREEN 

7 3 1 

y  ~ yl~++5~L~B

} 
oyl~~} 

yp~f 

I I 
97 107 717 

R=18 —.~ 6030.5 If- 
128 

+ 064 ~ 

i 

20 

9 

273 

2-- ~—~ :fl 

72y
i i+

6010.5 ~ 

290 

441 
439 

~ inside diameter 

~ 050 

53 - 

 ~d 

I~~
107 +I 

zza..zv ~ 111 ~ 

R =15 

~R=10 
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55580 
55580A 

MU-METAL SCREEN 

Type 55580A with 4 mounting lugs L 
Type 55580 without mounting lugs L 

❑15 

0.5 thick 

~}inslde dicm~ter 

Material: Mu-metal, 0.35 mm thick 

August 1969 



55581 
55581A 

MU-METAL SCREEN 

Type 55581A with hole H 

Type 55581 without hole H 

107 ~*) 

~~) inside 

*) inside diameter 

Material; Mu-metal, 0, 5 mm thick. 

150 

133 
132 

128*~') 

A— B 

C— D 

holes ~4 

mounting strip 
12xtx150 

20°

R15 

0 

March 1972 1 





55582 

MU-METAL SCREEN 

7 3 1 1

17   ~6 6. ~8 

r  $ Pt ~~f 

~-105~I 

t 064 ~ 

t 0.9 

T t 

2~12—►~ j f 
—+1 60tQ5 ~--

290 
273 
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« inside diameter 

20. 

t~60 

53 

~~ 107 ~-III : 
~— 111 ~ + a~axe 

May 1971 



55585 

MU-METAL SCREEN 

0.8 
~~ 

381 
379 

9.8±0.1+ 

275 

10±0.3 

245 

10 

t 0.5±01 

' RS's ~~ 24 

Imo— 72 ---il 

'1 aside diameter 

1 January 1971 



56020 

TUBE SOCKET FOR ~'-PIN BASES 

Material: synthetic resin insulating material 

7 contacts, guiding hole and central hole 

i February 1969 1 





INDEX 

INDEX OF TYPENiUMBERS 

Type No. Section Type No. Section Type No. Section 

AT1997 Acc. D. 7- 11 IT XQ1020series CT 
D7- 190.. IT D. 7- 31 IT XQ1021series CT 
D10- 11„ IT D. 7- 32 IT XQ1022 CT 
D10- 12.. IT D. 7- 36 IT XQ1023series CT 
D10-160., IT D. 7- 78 IT XQ1024series CT 

D10-161.. IT D. 10 - 6 IT XQ1025series CT 
D10-170.. IT D. 10 - 74 IT XQ1026series CT 
D10- 200.. /07 IT D. 10- 78 IT XQ 1031 CT 
D13- 15.. IT D. 13 - 2 IT XQ1032 CT 
D13- 16.. IT D, 13-32 IT XQ1041 CT 

D13-16../O1 IT D. 13 - 34 IT XQ1070series CT 
D13- 19.. IT E10- 12.. IT XQ1071series CT 
D13- 21.. IT E10- 130.. IT XQ1072 CT 
D13- 23.. IT E14-100GH IT XQ1080 CT 
D13 - 26. . IT M17- 140W M XQ1220series CT 

D13 - 26.. /O1 IT M17- 141W M XQ1230series CT 
D13- 27.. IT M21- 11W' M XQ1240 CT 
D13 - 450, . /O1 IT M21- 12W M XQ1241 CT 
D13 - 480 IT M24- 100W M XX1052 Int. T 
D13 - 481 IT M28- 12W M 90AV PT 

D13- 500.. /O1 IT M31- 120W M 90CG PT 
D14-120.. IT M36- 11W M 90CV PT 
D14- 121 IT M36- 13W M 92AG PT 
D14-122.. IT M36- 16W M 92AV PT 
D14-123.. IT M38- 120W M 150AV PT 

D14-160../09 IT MG/U/Y13- 38 SCT 150C V PT 
D18-120.. IT MW13- 38 SCT 150U V PT 
D.3- 91 IT M.13- 16 SCT 155UG PT 
D. 7- 5 IT Q13-110.. SCT 40467 Acc. 
D. 7 - 6 IT XQ1010 CT 55530 Acc. 

Acc =Accessories M =Monitor and display tubes 
CT =Camera tubes PT =Photo tubes 
IT =Instrument Cathode-ray tubes SCT =Cathode-ray tubes for 
Int.T =Image intensifier tubes special applications 
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55531 Acc. 55551 Acc. 55580A Acc. 
55532 Acc. 55554 Acc. 55581 Acc. 
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CATHODE-RAY TUBES 

General and screen types 

Instrument tubes 

Monitor and display tubes 

C-R tubes for special applications 

CAMERA TUBES 

IMAGE INTENSIFIER TUBES 

PHOTO TUBES 
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