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AN

DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

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

The contents of each series are listed on pages iv to viii.

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

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

February 1984



ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T1

T2a

T2b

T3

T4

T5

T6

T8

T9

T10

T

T12

T13

T156

T16

Tubes for r.f. heating

Transmitting tubes for communications, glass types
Transmitting tubes for communications, ceramic types
Klystrons

Magnetrons for microwave heating

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

Geiger-Miiller tubes

Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units

Photo and electron multipliers

Plumbicon camera tubes and accessories
Microwave semiconductors and components
Vidicon and Newvicon camera tubes

Image intensifiers and infrared detectors
Dry reed switches

Monochrome tubes and deflection units
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

iv
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S3

S4b

S5

S6

§7

S8

S9

S10

S11

S12

S13

Diodes

Small-signal silicon diodes, voltage regulator diodes (< 1,6 W), voltage reference diodes,
tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

Power MOS transistors

Wideband transistors and wideband hybrid IC modules

Microwave transistors
Surface acoustic wave devices

Semiconductor sensors

October 1985
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES Superseded by:
IC1 Bipolar ICs for radio and audio equipment ICOTN
IC2 Bipolar ICs for video equipment 1CO2Na and 1CO2Nb
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, ICO2Na and ICO2Nb
IC4 Digital integrated circuits
CMOS HE40008B family
IC5 Digital integrated circuits — ECL 1CO8N
ECL10000 (GX family), ECL100000 (HX family), dedicated designs
IC6 Professional analogue integrated circuits
IC7 Signetics bipolar memories
IC8 Signetics analogue circuits IC11N
1C9 Signetics TTL logic ICO9N and IC15N
iIC10 Signetics Integrated Fuse Logic (IFL) IC13N
IC11 Microprocessors, microcomputers and peripheral circuitry IC14N

vi
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NEW SERIES

ICO1IN

1CO2Na

ICO2Nb

ICO3N

1C04N

1CO5N

ICO6N*

1CO7N

1CO8N

ICO9N

IC10N

IC11IN

IC12N

IC13N

IC14N

IC15N

Note

Books available in the new series are shown with their date of publication.

Radio, audio and associated systems
Bipolar, MOS

Video and associated systems

Bipolar, MOS
Types MAB8031AH to TDA1524A

Video and associated systems
Bipolar, MOS

Types TDA2501 to TEA1002
Integrated circuits for telephony

HE4000B logic family
CMOS

HEA4000B logic family — uncased ICs
CMOS

High-speed CMOS; PC74HC/HCT/HCU
Logic family

High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs
Logic family

ECL 10K and 100K logic families
TTL logic series

Memories
MOS, TTL, ECL

Linear LSI

Semi-custom gate arrays & cell libraries
ISL, ECL, CMOS

Semi-custom
Integrated Fuse Logic

Microprocessors, microcontrollers & peripherals
Bipolar, MOS

FAST TTL logic series

(published 1985)

(published 1985)

(published 1985)

(published 1985)

(published 1984)

(published 1986)

(published 1984)

(published 1984)

(published 1985)

(published 1985)

(published 1985)

(published 1984)

* Supersedes the ICOBN 1985 edition and the Supplement to ICO6N issued Autumn 1985.

January 1986
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C1

Cc2
c3
c4
C5
Cé
C7
cs
c9

c10
c1n

C12
Cc13
c14
C15
C16
c17
Cc18
Cc19
C20
c21*

c22

Programmable controller modules
PLC modules, PC20 modules

Television tuners, coaxial aerial input assemblies, surface acoustic wave filters
Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Connectors

Non-linear resistors

Potentiometers, encoders and switches
Fixed resistors

Electrolytic and solid capacitors

Ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics
Direct current motors

Piezoelectric ceramics

Wire-wound components for TVs and monitors

Assemblies for industrial use
HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices

Film capacitors

* To be issued shortly

viii
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CRTs

J K GENERAL

LIST OF SYMBOLS

Symbols denoting electrodes and electrode connections

f Heater
k Cathode
g Grid

Grids are distinguished by means of an additional numeral;
the electrode nearest to the cathode having the lowest number
X1, X2 Deflection plates intended for deflection in horizontal direction
Y1, Y2 Deflection plates intended for deflection in vertical direction
Sectioned deflection plates are indicated by an additional
decimaleg.yy 1y1.2andy2 1vy2 2

m External conductive coating

4 Fluorescent screen

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

Symbois denoting voitages

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

V¢ Heater voltage (r.m.s. value)

Vp Peak value of a voltage

V(p_p) Peak-to-peak value of a voltage

Symbols denoting currents

| Symbol for current followed by an index denoting the
relevant electrode

If Heater current (r.m.s. value)

Symbols denoting powers
Wo Dissipation of the fluorescent screen
Wg Grid dissipation

Symbols denoting capacitances
See |IEC Publication 100.

Symbols denoting resistances

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

When R is replaced by Z the “resistance’’ should read ‘‘impedance’’

December 1982



CRTs
GENERAL

Symbols denoting various quantities

L Luminance

f Frequency

H Magnetic field strength
M Deflection coefficient
Mge Scan magnification

B Bandwidth

l.w. Line width

e Eccentricity

Pulse duration

December 1982



CRTs
\\ GENERAL

OPERATIONAL RECOMMENDATIONS

GENERAL
Unless otherwise stated the published data are typical values.

TYPICAL OPERATION

Under this heading in the data sheets, the conditions are given which result in the specified performance.
This performance represents the best compromise for the intended applications of the tube.

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

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

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

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

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

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

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

The equipment manufacturer should design so that, initially and 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 variation,
signal variation and environmental conditions.

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

December 1982
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GENERAL

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

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

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

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

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

HEATER SUPPLY

The heater voltage must be within = 7% 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 none of these deviations exceeds

+ 5%. Should the voltage variation depend on one factor only, the voltage variation must not exceed

+ 5%.

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

® mains voltage fluctuations;

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

® operational variations.

Cathode-ray tubes with a quick-heating cathode should not be used in series with other tubes.

CATHODE TO HEATER VOLTAGE

The voltage between cathode and heater should be as low as possible and never exceed the limiting
values given in the data sheets of the individual tubes. Operation with the heater positive with respect
to the cathode is not recommended.

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

1 M£2; the maximum impedance at mains frequency should be less than 100 k2.

INTERMEDIATE ELECTRODES (between cathode and final accelerator)

In no circumstances should the tube be operated without a d.c. connection between each electrode and

the cathode. The total effective impedance between each electrode and the cathode should be as low as
possible and never exceed the published maximum value.

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

10
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Operational recommendations C_BTS

PAN GENERAL

ELECTRODE VOLTAGES

The reference point for electrode voltages is the cathode. For cathode drive service the reference point
isgrid 1.

Grid cut-off voltages

Values are given for the limits of grid cut-off voltage at the specified first accelerator 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.

First accelerator voltage

The first accelerator electrode of a so-called unipotential lens provides independent focus and brightness
controls by applying a fixed voltage. Care should be taken not to exceed the maximum and minimum
limits for reasons of reliability and performance.

Focusing voltage

The focusing voltage (Vg3) should be adjusted to optimum spot size; the voltage may depend on the
beam current.

For automatic pre-adjustment (autofocus) of oscilloscope tubes, AVg3 should be derived from the
grid drive.

Astigmatism control 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.

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

Geometry control voltage

By varying the potential of the geometry control electrode, the necessary range of which is given in
the relevant data, the occurrence of pin-cushion and barrel-pattern distortion can be controlled.

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 control voltage, if applicable the mean beam centring voltage and the
geometry control voltage should also be equal to the mean x and y-plate potentials. |f 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. (See

aiso ELECTRODE CURRENTS AND CIRCUIT iMPEDANCES on the next page.)

November 1982
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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:

® Shift the x-trace to the centre of the graticule.

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

® Shift x-trace vertically between upper and lower horizontal lines of graticule; the centre of the
x-trace now will not fall outside the area bounded by the horizontal graticule lines.

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

® Focus and astigmatism will be adjusted for optimum performance.

® Pattern geometry correction will be adjusted for optimum performance in the sense of minimizing
simultaneously the deviation of the centre of x and y-trace respectively.

Linearity

Unless otherwise stated the linearity is defined as the sensitivity at a deflection of 75% of the useful
scan with respect to deviations from the sensitivity at a deflection of 25% of the useful 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 voltage should be applied. The range is given in the data.

Final accelerator voltage

— Tubes with PDA are designed for a given range of final accelerator voltage to first accelerator voltage
ratio. Operation at higher or lower ratios may result in changes in deflection uniformity, pattern
distortion and useful scan.

High tension supply

In order to avoid damage to the screen it is important that a deflection voltage, e.g. the time base
voltage, is applied prior to the high tension.

ELECTRODE CURRENTS AND CIRCUIT IMPEDANCES

In each electrode currents caused by interception of a part of the electron beam, leakage or secondary
emission, may occur in both directions. For oscilloscope tubes currents up to 10 uA can be expected
in the focusing electrode and the deflection plates. In addition, if use is made of the full deflection
capabilities, each deflection plate may intercept up to 50% of the beam current.

For oscilloscope tubes with beam-limiting apertures, the grid 2 and/or grid 4 circuit impedance should
be less than 10 k2.

For all tubes the control grid circuit resistance should be less than 1 M.

CAPACITANCES

Unless otherwise stated the values given are nominal values measured at the contacts of a cold tube.
The contacts and measuring leads are screened.

12 October 1985



Operational recommendations CRTs

GENERAL

LINE WIDTH

The line width is measured with the shrinking raster method. Focusing and astigmatism voltages should
be adjusted to minimize the horizontal and vertical trace widths simultaneously at the screen centre.
The raster width should be reduced until the line structure is just discernible. This raster width, divided
by the number of lines in the display, is the measure of the line width.

USEFUL SCREEN AREA

This is the area on the inner side of the faceplate which is provided with phosphor; it may remain
uncovered and thus visible from the outside.

USEFUL SCAN AREA
This is the part of the useful screen area in which the specified performance applies.

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

— not to operate the tube with a stationary picture at high beam currents for extended periods;
— not to operate the tube with a stationary or slowly moving spot except at extremely low beam
currents.

MOUNTING

Unless otherwise stated the tubes can be mounted in any position. However, a tube should not be
supported by the base alone or near the base region, and under no circumstances should the socket
be allowed to support the tube.

The tube socket should not be rigidly mounted but should have flexible leads and be allowed to move
freely. The mass of the mating socket with circuitry should not be more than 100 g; maximum
permissible torque is 40 mNm.

Shielding

Oscilloscope tubes need a magnetic shielding for proper operation. Especially for types with an internal
permanent magnetic lens system (IMC), a magnetic induction at the tube neck greater than 0,02 T
(200 gauss), which corresponds to a magnetic field strength of 1,6 x 10* A/m, must be avoided.

HANDLING
Handling (or destroying) tubes should be done by qualified personnel.

The tubes are evacuated, which implies that mechanical damage must be avoided; care should be taken
not to scratch or knock any part of the tube.

Remember when replacing or servicing a tube that a residual electrical charge may be carried by the
final accelerator contact and also the external coating if not earthed. Before removing the tube from

the equipment, earth the external coating and short the final accelerator contact to the coating.

April 1984
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S.1. photometric units

PHOTOMETRIC UNITS

quantity symbol S.1. unit remarks
luminous intensity | cd (candela)
luminous flux [} Im (lumen)
quantity of light Q Im -s
luminance L cd/m? 1 cd/m2=1 nit
luminous exitance M Im/m? formerly luminous emittance
illuminance E Ix (lux) formerly illumination
Other photometric units; conversion factors
1 stilb =1 ¢d/ecm? = 10* cd/m? = 4 1 lumen/cm?
4

1 lambert =1 cd/cm? = 10 cd/m? = 4 lumen/cm?

s ™

1 foot lambert = cd/ft? = 3,426 cd/m?
T

1 foot candle = 10,764 lux

December 1982
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TYPE DESIGNATION

Pro Electron type designation code

The CRT type number begins with a single letter followed by two sets of digits, and ends with one or
two letters.

The first letter indicates the prime application of the tube:

: Oscilloscope tube, single trace

: Oscilloscope tube, multiple trace

: Radar display tube, direct view

: Storage display tube

: TV display tube for professional application, direct view
: Display tube for professional application, projection

O v rmmao

: Flying spot scanner tube
The first group of digits indicates the diameter or diagonal of the screen in cm.

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

The final group of letters indicates the properties of the phosphor screen (see section ‘“Screen types’’).

For CRTs with internal graticule a suffix consisting of two or more figures follows the type designation,
separated from it by an oblique stroke.

Example:
D14 — 372 GH/123 -
T T
oscilloscope tube, face diagonal design number screen phosphor internal
single trace graticule

October 1985
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SCREEN

j \ TYPES
SCREEN TYPES
new old fluorescent phosphorescent persistence e‘jléigaé?t
system system colour colour designation
BA C purplish-blue - very short -
BE B blue blue medium short P11
BF U purplish-blue - medium short -
GH H green green medium short P31 -
GK G yellowish-green yellowish-green medium -
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 —
GY - green green medium P43
KC - yellow-green yellow-green medium short -
w w white - — P4
WA - white - —
WE - white white medium short P45
X X tri-colour screen - - -
YA Y yellowish-orange | yellowish-orange medium -

The phosphor information given in this section is based in general upon the original phosphor registra-
tion (TEPAC and/or PRO ELECTRON) and can be used as a selection guide. Slight differences may

occur between the actual phosphor properties and the registered data.

October 1985
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SCREEN

TYPES
Survey of applications and persistence of screens
application phosphor conditions (display: spot) persistence
screen screen puise repetition relative level remark
voltage current width | time of luminance
(peak value) 10% 1%
BE 4 kV 20 uA 2us | 10ms 34 us |220 us
GH 4 kV 20 uA 2us | 10ms 38 us |250 us
oscilloscope GM 4 kV 2 uA raster switched off 04s 3s |yellow
tubes after 5s filter
GP 4 kV 2 uA 100 us |single shot | 100 s
GY 4 kV 20 uA 2us | 10ms 1,5ms| 3ms
GR
. w
monitor WA see relevant curves for persistence
tubes
WE
KC
projection BF A
tubes YA see relevant curves for persistence
ing- BA
fiying-spot . see relevant curves for persistence
scanner tubes GU

20 October 1985



SCREEN

PN TYPES
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SCREEN
TYPES
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SCREEN
2 80 —
> 0 > FEfficiency y V)ucc‘u=25kV§
B e T 7] R
S 2 T I
~= 53 TTTTTT @
& | low voltage Y [High voltage /
[~ IS
g g
c
g5 ‘g 60 7 20KV
3 3
3 3
y,
T his phosphor is not
recommended for use /
below 20kV
10 40
4
y.
4
5 20 7
4
4
/4
0 0)
0 a5 5 0 2

4 6 8
Current density (LA/fm?)

24 February 1971



BE
SCREEN

.

J

7204514

©
TTIT ]
T ©
LT N -
-
TS s
18 <
]H—.m
F1eoh © % 79
FHoh 8 8
- Jhand S
LS Y
T
HHG > >
!
[Te)
o
gt
!
N
b
V.
2
Yoy 3
L] S
-
e 3
..J S [S)
R QS © w m w <
N

9su0dsal MDY

25

W (February 1971




BE

SCREEN
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SCREEN J l
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SCREEN
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INSTRUMENT TUBES



SURVEY OF INSTRUMENT TUBES

monoaccelerator
tubes

post-deflection
accelerator tubes

large bandwidth
tubes

direct-view
storage tubes

PREFERRED TYPES: recommended for new design

D7-221GY
D7-222GY
D10-180GY
D10-181GY
D12-130GY/119
D14-363GY/93
D14-364GY/93

D12-150GH/119
D14-261GH

D14-262GH

D14-371GH/123
D14-372GH/123
D14-381GH/123
D14-382GH/123

D14-400GH/123

L14-131GH/55
L14-140GH/95
L14-150GH/95

MAINTENANCE TYPES: no longer recommended for equipment production

D7-190..
D7-191..
D10-160..
D10-161..
D13-480..
D13-481..
D14-361..
D14-361../93
D14-362..
D14-362../93

D12-120GH/115
D14-120GH
D14-121GH
D14-292GH
D14-302GH/93
D14-370GH/93
D14-380GH/93
D18-120..

OBSOLESCEN

D14-251GH
D14-252GH
D14-360..
D14-360../93

D14-162GH/09
E14-100GH

T TYPES: available until present stocks are exhausted.

D13-500GH/01
D14-240GH/37

L14-111GH/55

52 November 1
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MAINTENANCE TYPE 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,g5,10 1000 A%
Display area 60 x 50 mm?
Deflection coefficient, horizontal My 29 V/ecm
vertical My 11.5 V/cm
SCREEN
colour persistence
D7-190GH green medium short
D7-190GM yellowish green long
Useful screen diameter min. 64 mm

Useful scan
horizontal min. 60 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 \ 6.3 \

Heater current Ig 300 mA

November 1982 | l I l 53



D7-190..

MECHANICAL DATA (Dimensions in mm)

X1 x2
== %
yy—H H ¥z
+25V - 9,
== 9
mean x-and ey —
y plate 92 | r— 9
potential 7208303
-2V k f f

Mounting position: any

O +10°
6 * r

x~trace

—

<X

bottom view 7208291

8225

L

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 14 pin all glass

Net wei

Net weigh
Accessories
Socket (supplied with tube)

Mu -metal shield

max.

max.

type
type

225 mm
77 mm
260 g
55566
55534

RA ||

Fehrnarv 1070



D7-190..

CAPACITANCES

x] to all other elements except x9 Cx1(x2) 4 pF
xg to all other elements except X Cx2(x1) 4 pF
y1 to all other elements except yp Cyl(y2) 3.5 pF
yp to all other elements except y; CyZ(yl) 3 pF
X] to X9 Cx1x2 1.6 pF
y1toy2 Cyly2 .1 pF
Control grid to all other elements Cg1 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 + 19
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 I =10 uA.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 uA and adjust Vgg and VgZ,g4,g5,1
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 = VyZ = 1000 V; V43 =300 V; Vg2 = 700 V, thus directing the total beam cur-
rent to x2.
Measure the current on x2 and adjust Vgl for Iyg = 10uA (being the beam current
Ig)
c) set again for the conditions under a), without touching the V 1 control. Now a
raster display with a true 10 uA 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 next page.

Tanuarv 1969 I ' ‘ l "R



D7-190..

TYPICAL OPERATING CONDITIONS 3)
Accelerator voltage
Astigmatism control voltage

Focusing electrode voltage

Control grid voltage for visual
extinction of focused spot

Grid drive for 10 uA screen current

Deflection coefficient, horizontal

vertical

Deviation of linearity of deflection
Geometry distortion
Useful scan, horizontal

vertical

LIMITING VALUES (Absolute max. rating system)
Accelerator
Focusing electrode voltage

Control grid voltage, negative

Cathode to heater voltage

Grid drive, average
Screen dissipation
Control grid circuit resistance

Vg2,94,65,¢
AVg2,94,05,%
Vg3

Vg2,94,95,0
Vg3

—Vg1

Vit

—Vkt

We

Rg1

1000 V
+25 V1)
100 to 180 V
max. -35 V
approx. 10 Vv
29 V/cm
max. 31 V/em
11,5 V/cm
max. 12,5 V/em
max. 1 %2)
see note 4
min. 60 mm
min. 50 mm
max. 2200 V
min. 900 Vv
max. 2200 V
max. 200 Vv
min. oV
max. 125 v
max. 125 Vv
max. 20 V
max. 3 mW/cm?
max. 1 MQ

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,¢ With zero astigmatism correction.

2) Theé 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.

3) The mean x and certainly the mean y plate potential should be equal to V92,g4,95,9 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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MAINTENANCE TYPE D7-191..

AN

INSTRUMENT CATHODE-RAY TUBE

7 cm diameter flat-faced monoaccelerator oscilloscope tube with low heater consumption.

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5 (2) 1000 VvV
Display area 60 x 50 mm?
Deflection coefficient
horizontal My 29 V/em
vertical My 11,5 V/em

The D7—191 is equivalent to the type D7—190.. except for the following.

HEATING

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

Heater voltage V¢ 6,3 V
Heater current I¢ 95 mA

LIMITING VALUES (Absolute maximum rating system)
Cathode to heater voltage

positive V/f max. 100 Vv
negative -Vi/f  max. 15 V
CAPACITANCES
Cathode to all other elements Ck 2,3 pF
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D7-221GY

INSTRUMENT CATHODE-RAY TUBE

7 cm diagonal, rectangular flat faced mono accelerator oscilloscope tube primarily for use in inexpens-
ive oscilloscopes and monitors. This tube features a low heater power consumption.

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5(%) 1000 Vv
Display area 60 mm x 36 mm
Deflection coefficient
horizontal My 12,5 V/em
vertical My 20 V/cm

The D7—-221GY is equivalent to the type D7—222GY except for the following.

HEATING

Indirect by a.c. ord.c.*

Heater voltage V¢ 6,3 V
Heater current If 0,1 A

LIMITING VALUES (Absolute maximum rating system)

Cathode to heater voltage
positive Vf max. 100 V
negative —Vif max. 15 V

CAPACITANCES
Cathode to all other elements Ck 3 pF

* Not to be connected in series with other tubes.

W (April 1984
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D7-222GY

\_

INSTRUMENT CATHODE-RAY TUBE

7 cm diagonal, rectangular flat faced mono accelerator oscilloscope tube primarily for use in
inexpensive oscilloscopes and monitors. This tube features a 1,56 W cathode with short warm-up time
(quick-heating cathode).

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5(0) 1000 V
Display area 60 mm x 36 mm
Deflection coefficient
horizontal My 12,5 V/ecm
vertical My 20 V/cm
OPTICAL DATA
Screen
phosphor type GY, colour green
persistence medium
Useful screen dimensions = 60mmx 36 mm
Useful scan
horizontal = 60 mm
vertical = 36 mm
Spot eccentricity in horizontal
and vertical directions < 5 mm
HEATING
Indirect by a.c. or d.c. *
Heater voltage Vs 6,3 V
Heater current I¢ 0,24 A

MECHANICAL DATA
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.

Net mass approx. 350 g

Base 12-pin all glass; JEDEC B12—246

* Not to be connected in series with other tubes.

April 1984
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D7-222GY

Dimensions and connections
See also outline drawing

Overall length < 225 mm
Faceplate dimensions < 72,5 x 49 mm
Accessories

Socket, supplied with tube type 55589/55594
Mu-metal shield type 55535
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical

y-plates symmetrical

Angle between x and y-traces 90+ 10

Angle between x-trace and horizontal axis of the face <30*

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

CAPACITANCES

x1 to all other elements except xo Cx1(x2) 3 pF
x2 to all other elements except x1 Cx2(x1) 3 pF
y1 to all other elements except yo Cy1(y2) 4 pF
y2 to all other elements except y1 Cy2(y1) 4 pF
X1 to x2 Cx1x2 15 pF
y1toy2 Cy1y2 1,8 pF
Control grid to all other elements Cg1 5,5 pF
Cathode to all other elements Ck 3 pF

* The tube is provided with a rotation coil, concentrically wound around the tube neck, enabling the
alignment of the x-trace with the mechanical x-axis of the screen. The coil has 1000 turns and a
maximum resistance of 250 £2. Under typical operating conditions, a maximum of 10 ampere-turns
are required for the maximum rotation of 39. This means the required current is 10 mA maximum
at a required voltage of 2,5 V maximum.
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Instrument cathode-ray tube

D7-222GY

DIMENSIONS AND CONNECTIONS
|
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D7-222GY

TYPICAL OPERATION

Conditions (note 1)
Accelerator voltage Vg2, g4, g5(%) 1000 Vv
Astigmatism control voltage AVg2 g4, g5(2) 50 V (note 2)
Focusing electrode voltage Vg3 100 to 180 V
Cut-off voltage for visual

extinction of focused spot —Vg1 11t035 V
Performance
Useful scan

horizontal > 60 mm

vertical > 36 mm
Deflection coefficient

horizontal My 12,6 V/em

< 13,8 V/cm
vertical My 20 V/em
< 22 V/em

Line width l.w. 0,28 mm (note 3)
Deviation of linearity of deflection < 2% (note 4)
Grid drive for 10 uA screen current Vg ~ 10V
Geometry distortion see note 5
NOTES

1. The mean x-plate potential and the mean y-plate potential should be equal to Vg2, g4, g5(8) (with
astigmatism control voltage set to zero).

2. When putting the tube into operation the astigmatism control voltage should be adjusted only once
for optimum spot size in the centre of the screen. The control voltage will be within the stated range,
provided the conditions of note 1 are adhered to.

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 lg = 10 uA.

As the construction of the 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 Vg1 for a
beam current of approx. 10 uA and adjust Vg3 and V92, g4, g5(2) for optimum spot quality at
the centre of the screen.

b) Under these conditions, but without raster, the deflection plate voltages should be changed to:
Vx1=Vx2=1000V; Vyq =300 V; Vo =700V, thus directing the total beam current to y5.
Measure the current on y3 and adjust Vg1 for Iy = 10 pA.

c) Set again for the conditions under a), without touching the Vg-| control. The screen current of the
resulting raster display is now 10 uA.

d) Focus optimally in the centre of the screen (do not adjust the astigmatism control) and measure
the line width.

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 57,0 mm x 33,0 mm and 56 mm x 31,6 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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Instrument cathode-ray tube

D7-222GY

L

LIMITING VALUES (Absolute maximum rating system)

‘Accelerator voltage
Focusing electrode voltage
Control grid voltage

Cathode to heater voitage
positive
negative
Grid drive, averaged over 1 ms
Screen dissipation

Control grid circuit resistance

Vg2, ¢4, g5(%)
Vgg
_.Vg.l

Vit
—Vkf
Vg
We

Rg1

max.

max.

max.

max.
max.

max.

max.

max.

2200

2200
200

<< < <

125 Vv
125 Vv

20 Vv
3 mW/cm?
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MAINTENANCE TYPE D10-160..

INSTRUMENT CATHODE-RAY TUBE

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

QUICK REFERENCE DATA
Accelerator voltage ng,g‘i’ gs(0) 1500 Vv
Display area 80 x 60 mm?2
Deflection coefficient, horizontal My 32 V/cm
vertical My 13.7 V/cm
SCREEN
colour persistence
D10-160GH green medium short
D10-160GM yellowish green long
Useful screen diameter min. 85 mm

Useful scan
horizontal min. 80 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 Vf 6.3 V
Heater current 1f 300 mA
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D10-160..

MECHANICAL DATA (Dimensions in mm)
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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 14 pin all glass

Net weight

Accessories
Socket (sunnlied with tube)
PP Wi <)

.... su

Mu metal shield

max. 260 mm

max. 102 mm

approx. 400 g

w
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D10-160..

N

CAPACITANCES

X1 to all other elements except x2 Cx1(x2) 4 pF
x2 to all other elements except x4 Cx2(x1) 4 pF
y1 to all other elements except y2 Cy1(y2) 3.5 pF
y2 to all other elements except y1 Cyg(y” 3 pF
X1 to x2 Cx1x2 1,6 pF
y1toyo Cy1y2 1.1 pF
Control grid to all other elements Cg1 5,5 pF
Cathode to all other elements Ck 4 pF
FOCUSING electrostatic

DEFLECTION (note 1) 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 + 10

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 g = 10 yA. (note 2)

Line width l.w. 0,27 mm

Notes

1. The mean x and certainly the mean y plate potentials should be equal to ng' g4, g5, 2 with
astigmatism adjustment set to zero.

2. 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 Vg1 fora
beam current of approx. 10 uA and adjust Vg3 and V92, a4, g5, 2 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:
Vy1=Vy2=1500 V; Vyq =800 V; Vyo = 1200 V, thus directing the total beam current to x).
Measure the current on x2 and adjust Vg1 for Ix2 = 10 A (being the beam current Ig).

c) set again for the conditions under a), without touching the Vg1 control. Now a raster display
with a true 10 uA screen current is achieved.

d) focus optimally in the centre of the screen (do not adjust the astigmatism control) and measure

the line width.
w (May 1984



D10-160..

TYPICAL OPERATING CONDITIONS3)

Accelerator voltage ng g4.g5.0 1500 Vv
Astigmatism control voltage AVg) g4 g5.2 +30 V l)
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 uA screen current approx. 10 V
Deflection coefficient, horizontal My 32 V/em
max. 34 V/cm
. 13.7 V/cm
vertical M
1e y max. 14.5 V/cm

Deviation of linearity of

deflection max. 1 9 2)
Geometry distortion see note 4
Useful scan, horizontal min. 80 mm

vertical min. 60" mm

LIMITING VALUES (Absolute max. rating system)

Accelerat olt: . _ max. 2200 V
ceelerator voltage Ve2.g4.85.8  min. 1350 v
Focusing electrode voltage Vg3 max. 2200 V
. . max. 200 V
Control d voltage, negative -
ontrol grid voltage, negative Vgl min. 0 v
Cathode to heater voltage Vkt max. 12‘? v
=Vis max. 125 V
Grid drive, average max. 20V
Screen dissipation Wy max. 3 mW/cm?2
Control grid circuit resistance Rgi1 max. 1 MQ

T) 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 Vgg,g4,g5,ll 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 the in-
dicated value.

3) The mean x and certainly the mean y plate potentials should be equal to Vg2,g4,g5,2
with astigmatism adjustment set to zero.

) 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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MAINTENANCE TYPE D10-161..

I\

INSTRUMENT CATHODE-RAY TUBE

10 cm diameter flat-faced monoaccelerator oscilloscope tube with low heater consumption.

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5 (%) 1500 V
Display area 80 x 60 mm?
Deflection coefficient
horizontal My 32 V/em
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 Vs 6,3 V
Heater current If 95 mA

LI'MITING VALUES (Absolute maximum rating system)
Cathode to heater voltage

positive V+k/f- max. 100 VvV
negative V-k/f+ max. 15 V
CAPACITANCES
Cathode to all other elements Ck 2,3 pF
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D10-180GY

AN

mono accelerator

INSTRUMENT CATHODE-RAY TUBE

10 cm diagonal rectangular flat face

dynamic deflection defocusing correction

internal magnetic correction for astigmatism and vertical eccentricity
quick-heating cathode

for portable oscilloscopes with up to 25 MHz bandwidth, and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2() 2000 V
Minimum useful scan area 70 x 56 mm
Deflection coefficient

horizontal My 36 V/cm

vertical My 23 V/cm
OPTICAL DATA
Screen

type GY, colour green

persistence medium
Useful screen area = 70 x 56 mm
Useful scan area = 70 x 56 mm
Spot eccentricity

in horizontal direction < 6 mm

in vertical direction < 3 mm note 2, last page
HEATING
Indirect by a.c. or d.c.*
Heater voltage Vs 63 V
Heater current If 0,24 A
Heating time to attain 10% of the cathode

cuirent at equilibrium conditions approx. 5s

* Not to be connected in series with other tubes.

April 1984
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D10-180GY

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) <240 mm

Faceplate dimensions 82+ 1Tmmx69+1mm
Net mass approx. 450 g

Base 12 pin, all glass,

JEDEC B12-246

Mounting

The tube can be mounted in any position. It must not be supported by the base alone or near the base
region and under no circumstances should the socket be allowed to support the tube.

Accessories

Socket with solder tags type 55589/55594
Socket with printed-wiring pins type 55595
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical
y-piates symmetrical

(=

1
If use is made of the full deflection capabilities of the tube the deflection plates will
electron beam, hence a low impedance deflection plate drive is desirable.

lock part of the

74
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Instrument cathode-ray tube D10-180GY

DYNAMIC DEFLECTION DEFOCUSING CORRECTION

The tube has a special electrode, positioned between the x and y-plates, for dynamic correction of
deflection defocusing, to improve the uniformity of the extremely good line width up to the screen
edges. If use is made of this dynamic correction, a negative voltage proportional to, and approx. 50% of,
the negative horizontal deflection plate voltage should be applied to this electrode (grid 6).

The correction-circuit impedance must be < 100 k2. To prevent distortion, the output impedances of
the x-amplifiers should be < 10 k2.

{f no correction is required, grid 6 should be connected to mean x-plate potential (ng(Q)).

Angle between x and y-traces 90 + 1°©
Angle between x-trace and x-axis of the face plate < 5O*

CAPACITANCES (approx. values)

x1 to all other elements except x2 Cx1(x2) 4.5 pF
x2 to all other elements except X1 Cx2(x1) 4.5 pF
y1 to all other elements except yo Cy1 (y2) 3,5 pF
y2 to all other elements except y1q Cy2(y1) 3,5 pF
X1 to x2 Cx1x2 2 pF
y1toyo Cy1y2 1 pF
Control grid to all other elements Cq1 6 pF
Cathode to all other elements Ck 2,7 pF

* The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 165 2 at 20 °C (max. 250 2 at 80 ©C). Approx. 5 mA causes 1° trace rotation.
Thus maximum required voltage is approx. 11 V for tube tolerances (+ 5°) and earth magnetic field

with reasonable shielding (+ 29).
w (August 1982



D10-180GY

DIMENSIONS AND CONNECTIONS Dimensions in mm
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Fig. 1 Outlines; for notes see bottom of opposite page.
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Instrument cathode-ray tube D10-180GY

AN

x1
x2
7286667 g2 x2 - —~| J
100 k§2 96 ] = =1
max. —
P2
. . . mean x- plate L]
Fig. 2 Pin arrangement; bottom view. potential sBl==.
b e e - -
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—_—
k \—H—J
7286668 f f

Fig. 3 Electrode configuration.

Notes to the drawing on opposite page.

1. Dimensions of face plate only. The complete assembly of face plate and cone (frit seal included)
will pass through an opening of 85 mm x 72 mm (diagonal 107 mm).

2. The coil is fixed to the envelope with resin and adhesive tape.

3. The length of the connecting leads of the rotation coil is min. 350 mm.

4. Reference points on face plate for screen alignment.
w (August 1982
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D10-180GY

TYPICAL OPERATION*
Conditions (note 1)

Accelerator voltage Vg2(8) 2000 V
Astigmatism control voltage AVga(g) ov note 2
Focusing electrode voltage Vg3 220 to 360 V
Cut-off voltage for visual extinction
of focused spot —Vg1 22to 65 V
Performance
Useful scan
horizontal = 70 mm
vertical = 56 mm
De;‘\lec_tlontcfefﬂclent " 36 V/em
orizonta x < 39 V/em
. 23 V/cm
vertical My < 25,5 V/em
Line width at 10 uA beam current lLw. ~ 0,2 mm note3
Deviation of linearity of deflection < 2% note 4
Geometry distortion see note 5
Grid drive for 10 uA screen current Vd ~ 0V
LIMITING VALUES (Absolute maximum rating system)
Accelerator voltage Vg2(8) max. 2200 V
Focusing electrode voltage Vg3 max. 2200 V
Voltage between accelerator electrode
and grid 6 Vg2/g6 max. + 500 V
Voltage between accelerator electrode '
and any deflection plate Vg2/xly max. + 500 V
. max. 200 V
Control grid voltage —Vg1 min oV
Cathode to heater voltage
positive Vk§ max. 125 V
negative —Vif max. 1256 V
Grid drive, averaged over 1 ms Vd max. 20 V
Screen dissipation Wp max. 3 mW/em?
Control grid circuit resistance Rg1 max. 1 MQ

* Notes are on the next page.
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Instrument cathode-ray tube D10-180GY

NOTES

1. The mean x-plate potential and the mean y-plate potential should be equal to ng(g).

2. The tube features internal magnetic correction for spot shaping (astigmatism) and vertical eccentricity
calibration. Correction is obtained at Vg2 = 1800 to 2200 V; optimum at Vgp = 2000 V.

3. Measured with the shrinking raster method within the useful scan under typical operating conditions,
adjusted for optimum focus and dynamic correction applied.

As the construction of the 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 V, g1 fora
beam current of approx. 10 uA and adjust Vgg for smallest spot size at the centre of the screen.
When measuring the beam current, grid 6 should be connected to g2-potential and the diodes
should be disconnected from the x-plates.

b) Under these conditions, but without raster, the deflection plate voltages should be changed to:
Vy1=Vy2=2000 V; Vy1 = 1300 V; Vy2 = 1700 V, thus directing the total beam current to x2.
Measure the current on x2 and adjust Vg1 for Iy = 10 pA.

c) Set again for the conditions under a), without touching the Vg1 control. The screen current of
the resulting raster display is now 10 uA.
Adjust Vgg for optimum focus in the centre of the screen and apply dynamic correction to
grid 6 for optimum vertical line width.

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 70 mm x 56 mm and 68,4 mm x 54,4 mm is
aligned with the face plate (using the reference points). With optimum trace rotation correction,
horizontal and vertical lines will fall between these rectangles.
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D10-181GY

AN

INSTRUMENT CATHODE-RAY TUBE

mono accelerator

10 cm diagonal rectangular flat face

dynamic deflection defocusing correction

internal magnetic correction for astigmatism and vertical eccentricity

low heater power consumption

for portable oscilloscopes with up to 25 MHz bandwidth, and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2(2) 2000 V
Minimum useful scan area 70x56 mm
Deflection coefficient
horizontal My 36 V/ecm
vertical My 23 V/cm

The D10-181GY is equivalent to type D10-180GY except for the following.

HEATING

Indirect by a.c. or d.c.*

Heater voltage Vs 63 V
Heater current l§ 0,1 A

LIMITING VALUES (Absolute maximum rating system)

Cathode to heater voltage
positive Vit max. 100 V
negative =Vk§ max. 15 V

* Not to be connected in series with other tubes.

April 1984
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MAINTENANCE TYPE

D12-120GH/115

AN

INSTRUMENT CATHODE-RAY TUBE

12 cm diagonal rectangular flat-faced oscilloscope tubes with mesh and metal-backed screen with

internal graticule. For use in compact oscilloscopes.

QUICK REFERENCE DATA

Final accelerator voltage
Minimum useful scan area

Deflection coefficient
horizontal
vertical

Vgg(Q) 10 kV
80 mm x 64 mm

My 15,6 V/div
My 4,1 V/div

OPTICAL DATA

Screen

type
persistence

Useful screen area

Useful scan area

Spot eccentricity in horizontal and vertical directions
Internal graticule

HEATING

Indirect by a.c. ord.c.*
Heater voltage

Heater current

* Not to be connected in series with other tubes.

metal-backed phosphor
GH, colour green
medium short

=80 mm x 64 mm
=80 mm x 64 mm
<

type 115;see Fig. 5

V¢ 6,3 V
lf 01 A
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D12-120GH/115

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) <335 mm

Faceplate dimensions 86 +2mm x98 £+ 2 mm
Net mass approx. 700 g

Base 14 pin, all glass
Mounting

The tube can be mounted in any position. It should not be supported by the base alone and under no
circumstances should the socket be allowed to support the tube.

Accessories

Socket, supplied with tube type 55566

Side contact connector (5 required) type 55561

Final accelerator contact connector type 555663A
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical
y-plates symmetrical

Angle between x and y-traces 90 + 10

Angle between x-trace and x-axis of the internal graticule <50*

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

CAPACITANCES

x1 to all other elements except xp Cx1(x2) 5,3 pF
x2 to all other elements except x4 Cx2(x1) 53 pF
y1 to all other elements except yp Cyl(y2) 3,6 pF
y2 to all other elements except yq Cy2(y1) 3,6 pF
X1 to x2 Cx1x2 2,1 pF
y1toys Cy1y2 1,7 pF
Control grid to all other elements Cg1 55 pF
Cathode to all other elements Ck 45 pF

* The tube has a rotation coil, concentrically wound around the tube neck, to allow alignment of the
x-trace with the mechanical x-axis of the screen. The coil has 1000 turns and a maximum resistance

of 150 Q. Under typical operating conditions, approx. 50 ampere-turns are required for the maximum

rotation of 50,

84
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Instrument cathode-ray tube

D12-120GH/115

DIMENSIONS AND CONNECTIONS Dimensions in mm
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Fig. 1 Outlines.

1. The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2,8 mm.
2. The coil is fixed to the envelope by means of adhesive tape.

3. Connection cable, comprising two wires for connection of the rotation coil, and one green wire for
earthing the outer conductive coating. Minimum cable length is 120 mm.

4. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around the
true geometrical position.
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D12-120GH/115

DIMENSIONS AND CONNECTIONS (continued)

7283463

Fig. 2 Pin arrangement; bottom view.

Fig. 3 Side-contact arrangement; bottom view.
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Fig. 4 Electrode configuration.
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Instrument cathode-ray tube

D12-120GH/115

AN
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L 7289315
subdivision 1,6 mm

Fig. 5 Internal graticule.
Line width =0,15 mm;
dot diameter = 0,32 mm.

TYPICAL OPERATION (for notes see page 6)

Conditions
Final accelerator voltage Vg8(2)
Geometry control electrode voltage Vg7
Post deflection shield and interplate shield voltage Vg6
Background illumination control voltage AVge
Deflection plate shield voltage V95
Focusing electrode voltage Vg3
First accelerator voltage Vg2,94
Astigmatism control electrode voltage AVg2 g4
Cut-off voltage for visual extinction

of focused spot Vg1
Performance
Useful scan

horizontal

vertical
Deflection coefficient

horizontal My

vertical My
Line width Lw.
Grid drive for 10 uA screen current V4

Geometry distortion
Deviation of deflection linearity

10

1500 + 100

1500

Oto—15

1500

250 to 350

1500

+ 50

18 to 60

= 80

= 64

15,6

< 17

41

< 4.5

typ. 0,35

approx.

see note 5

kV

V (note 1)
\%

V (note 1)
V (note 2)
\Y)

\")

V (note 3)

\

mm
mm

V/div
V/div
V/div
V/div
mm (note 4)

12 Vv

< 2%, see note 6
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D12-120GH/115

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage Vg8(8) max. 11 kV
Geometry control electrode voltage Vg7 max. 2200 V
Post deflection shield and inter-plate
shield voltage Vg6 max. 2200 V
Deflection plate shield voltage VgS max. 2200 V
Focusing electrode voltage Vg3 max. 2200 V
. . " | v max. 2200 V
First accelerator and astigmatism voltage 92,94 min. 1350 V
. v max. 200 V
Control grid voltage —Vg1 min. 0V
Cathode to heater voltage
positive Vit max. 100 V
negative —Vkf max. 15 V
Voltage between astigmatism control
electrode and any deflection plate Vg4/x max. 500 V
Vgary max. 500 V
Grid drive, averaged over 1 ms Vg max. 20 V
Screen dissipation Wy max. 8 mW/cm?
Control grid circuit resistance Rg1 max. 1 MQ
Notes

1. The tube is designed for optimum performance when operating at a ratio Vgg(g)/ng g4 = 6,7.

The geometry control electrode voltage V37 should be adjusted within the indicated range (values
with respect to the mean x-plate potentual?

A negative control voltage VgG (with respect to the mean x-plate potential) 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. By the use of the two voltages VgG and Vg7,
the best compromise between background iight and raster distortion can be found.

2. The deflection plate shield voltage should be equal to the mean y-plate potential. The mean x-plate
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. 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 of 10 pA.

5. A graticule consisting of concentric rectangles of 80 mm x 64 mm and 78,2 mm x 62,6 mm is
aligned with the electrical x-axis of the tube. With optimum corrections applied, the edges of a
raster will fall between these rectangles.

6. 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.
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D12-130GY /119

N

INSTRUMENT CATHODE-RAY TUBE

mono accelerator

12 cm diagonal rectangular flat face

dynamic deflection defocusing correction

internal magnetic correction for astigmatism, vertical eccentricity and orthogonality
low heater power consumption

for portable oscilloscopes with up to 25 MHz bandwidth, and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2,94,g5(2) 2000 \
Minimum useful scan area 80 mm x 64 mm
Deflection coefficient
horizontal My 32 V/em
vertical My 21 V/em

OPTICAL DATA

Screen
type GY, colour green
persistence medium
Useful screen area > 82 mm x 66 mm; note 1
Useful scan area >80 mm x 64 mm
Internal graticule type 119; see Fig. 4
HEATING
Indirect by a.c. or d.c.*
Heater voltage Vs 6,3V
Heater current If 0,1A
Heating time to attain 10% of the cathode
current at equilibrium conditions approx. 7 s

* Not to be connected in series with other tubes.
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D12-130GY/119

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) <257 mm

Faceplate dimensions 98 + 0,56 mm x 82 + 0,5 mm

Net mass approx. 0,7 kg

Base 12-pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories
Socket with solder tags type 55594
Socket with printed-wiring pins type 55595

90
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Instrument cathode-ray tube D12-130GY/ 19

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 block part of the
electron beam, hence a low impedance deflection plate drive is desirable.

DYNAMIC DEFLECTION DEFOCUSING CORRECTION

The tube has a special electrode, positioned between the x and y-plates, for dynamic correction of
deflection defocusing, to improve the uniformity of the extremely good line width up to the screen
edges. If use is made of this dynamic correction, a negative voltage proportional to, and approx. 50% of,
the negative horizontal deflection plate voltage should be applied to this electrode (grid 6).

The correction-circuit impedance must be < 100 k2. To prevent distortion, the output impedances of
the x-amplifiers should be < 10 k2.

If no correction is required, grid 6 should be connected to mean x-plate potential (V92(Q)).

CAPACITANCES (approx. values)

x1 to all other elements except x2 Cx1(x2) 4,5 pF
x2 to all other elements except xq Cx2(x1) 45 pF
y1 to all other elements except yo Cy1(y2) 35 pF
y2 to all other elements except y1 Cy2(y1) 3,6 pF
Xi to X3 Cxix2z 2 pF
y1toys Cy1y2 1 pF
Control grid to all other elements Cg1 6 pF
Cathode to all other elements Ck 2,7 pF
Grid 6 to all other elements Cg6 11 pF
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D12-130GY /119 L

DIMENSIONS AND CONNECTIONS

130
+5
233
+5
1
I
.8
\ ( / L
| NI — M S -
i 19
¢ max
*15

(1) Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 101 mm x 85 mm.

Dimensions in mm

i ]
|
1 125
max
(2
rotation 24— |\
coil
H—
i
il
\ 1 2 75 max
\
A\\\
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/ ) (3)
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1
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— 2h e 50 — 7290347.2

Fig. 1 Outlines.

(2) The coil is fixed to the envelope with resin and adhesive tape.
(3) The length of the connecting leads of the rotation coil is min. 350 mm.
(4) Reference points on faceplate for graticule alignment (see Fig. 4).
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Instrument cathode-ray tube D12-130GY/119

L

100kQ = =1
— g6 —— =
max. gG - -y > 95
11y
mean x- plate 1 _| T v2
potential 3 == g4
L8272 92
o —F= =
~~
7286667.1 92,9495  x2 1
T
7Z286668.1 f f
Fig. 2 Pin arrangement; bottom view. Fig. 3 Electrode configuration.

Internal graticule

The internal graticule is aligned with the faceplate by using the faceplate reference points, see Fig. 4.
See also note 1.

D 82 min >
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I N
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/
X
(23N
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N 2 \\ 7290348
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Fig. 4 Front view of tube with internal graticule, type 119.
Line thickness = 0,2 mm;

dot diameter = 0,4 mm;

colour: red.
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D12-130GY/119

TYPICAL OPERATION (voltages with respect to cathode)

Conditions

Accelerator voltage
Astigmatism control voltage
Focusing voltage

Cut-off voltage for visual extinction
of focused spot

Performance

Deflection coefficient
horizontal

vertical

Deviation of deflection linearity
Geometry distortion

Eccentricity of undeflected spot with
respect to internal graticule
horizontal
vertical

Angle between x and y-traces

Angle between x-trace and x-axis
of the internal graticule

Grid drive voltage for 10 uA screen current

Line width

LIMITING VALUES (Absolute maximum rating system)

Accelerator voltage
Focusing voltage

Voltage between accelerator electrode
and grid 6

Voltage between accelerator electrode
and any deflection plate
Control grid voltage

Cathode to heater voltage
positive
negative

Heater voltage

Grid drive voltage, averaged over 1 ms
Screen dissipation
Control grid circuit resistance

Vg2,04,65,(9) 2000
AVg2,44,5,(2) 0
Vg3 220 to 360
—Vg1 22 to 65
32
Mx < 35
21
My < 23
< 2

see note 7
< 4
< 2
900
< 50
Vg ~ 1
l.w. ~ 0,2
V92,g4,g5,(2) max. 2200
Vg3 max. 2200
Vg2/96 max. 500
Vg2/x/y max. 500
v max. 200
~Vgl min. 0
Vit max. 125
—Vkf max. 125
max. 6,6
Vi min. 6,0
Vg max. 20
Wy max. 3
Rg1 max. 1

V/em
V/cm

V/cm
V/em

%

<<

< << <<

mW/cm?

note 2

note 3
note 4

note 5

note 6

note 3
note 3

note 3

note 8
note 5
note 9
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Instrument cathode-ray tube D12-130GY/ 19

NOTES

1. As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 82 mm x 66 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

2. The mean x-plate potential and the mean y-plate potential should be equal to V92.94,95(9)'

3. The tube features internal magnetic correction for astigmatism, orthogonality and eccentricity
calibration. Optimum spot is obtained if V92,g4,95(g) is equal to mean y-potential.

4. An actual focus range of approx. 50 V should be provided on the front panel. Vg3 decreases with
increasing grid drive (see also Fig. 5).

5. Intensity control on the front panel should be limited to the maximum useful screen current (approx.
80 uA,; see also Fig. 5). It is to be adjusted either by the grid drive (up to 30 V) or for maximum
acceptable line width. The corresponding cathode current or Ig2 g4 g5 (up to 500 uA) depend on the
cut-off voltage and cannot be used for control settings.

6. 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.

7. A graticule consisting of concentric rectangles of 80 mm x 64 mm and 78,3 mm x 62,3 mm is
aligned with the internal graticule. With optimum trace rotation correction the edges of a raster will
fall between these rectangles.

8. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 180 = 25 £ at 20 ©C, which increases by 0,4%/K for rising temperature.
Approx. 6 mA causes 1° trace rotation. Thus maximum required voltage is approx. 12 V for tube
tolerances (+ 5°) and earth magnetic field with reasonable shielding (+ 2°).

9. Measured with the shrinking raster method within the useful scan under typical operating conditions,

adjusted for optimum focus and dynamic correction applied.

As the construction of the 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 Vg1 for a
beam current of approx. 10 A and adjust Vg3 for smallest spot size at the centre of the screen.
When measuring the beam current, grid 6 should be connected to g2-potential and the diodes
should be disconnected from the x-plates.

b) Under these conditions, but without raster, the deflection plate voltages should be changed to:
Vy1 = Vy2 =2000 V; Vyq = 1300 V; Vy2 = 1700 V, thus directing the total beam current to x2.
Measure the current on x2 and adjust Vg1 for Iy = 10 pA.

c) Set again for the conditions under a), without touching the Vg1 control. The screen current of
the resulting raster display is now 10 uA.
Adjust Vgg for optimum focus in the centre of the screen and apply dynamic correction to
grid 6 for optimum vertical line width.
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D12-130GY /119
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Fig. 5 Screen current (Iscreen) and focusing voltage (Vg3) as a function of grid drive voltage (Vg);
typical curves.
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DEVELOPMENT DATA
This data sheet contains advance information and D12_150GH/119

specifications are subject to change without notice.

INSTRUMENT CATHODE-RAY TUBE

12 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity
low heater power consumption

internal graticule

high sensitivity and high brightness

short overall length

for compact oscilloscopes with up to 75 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage Vg7(2) 10 16,6 kV
First accelerator voltage Vga 1,5 2,2 kV
Minimum useful scan area 80 mm x 64 -mm
Deflection coefficient
horizontal My 5,8 8,3 V/div
vertical My 3,0 4,3 V/div

OPTICAL DATA

Screen metal-backed phosphor

type GH

colour green

persistence medium short
Useful screen area =82 mm x 66 mm; note 1 (last page but one)
Useful scan area >80 mm x 64 mm
Internal graticule ' type 119; see Fig. 4
HEATING
Indirect by a.c. or d.c.*
Heater voltage Vs 6,3 V
Heater current I 01 A
Heating time to attain 10% of the cathode

current at equilibrium conditions approx. 7s

* Not to be connected in series with other tubes.
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D12-150GH/119

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <299 mm

Faceplate dimensions 98 + 0,5 mm x 82 + 0,5 mm

Net mass approx. 750 g

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags ) type 55594

Socket with printed-wiring pins type 55595

Final accelerator contact connector type 55569/55597
Mu-metal shield to be established
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical
y-plates symmetrical
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Instrument cathode-ray tube D12-150GH/119

UEVELUFNIENI UAITA

CAPACITANCES

x1 to all other elements except xo Cx1(x2) 4,8 pF
x2 to all other elements except x1q Cx2(x1) 3,6 pF
y1 to all other elements except yo Cy1(y2) 3,0 pF
y2 to all other elements except y1 Cy2(y1) 3,0 pF
x1 to x2 Cx1x2 3,3 pF
vitoyo C’y?y2 1,4 pF
Control grid to all other elements Cq1 6,5 pF
Cathode to all other elements Ck 3,2 pF
Focusing electrode to all other elements Cg3 8,0 pF
Final accelerator electrode to all other elements Cg7 140 pF
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D12-150GH/119 J L

DIMENSIONS AND CONNECTIONS Dimensions in mm

oA WN

| detail A
125
max
rotation (2!
coil

274
% *6 f @75 max
I~ .
outer conductive
coating (m) \ A

. . | .
! ¢ * -7 (3)
HI_ —_ 19 max !'
~ 98+ 0,51
5 _ ] S
_’f max [*~ RO — r v T
] _\. A | 82(1)
*m,g v x1If _ |x2 +05
/___*0,1 (4)
} 277 T\ v2_) l

] hay ! Im
-

—>1241<50 7295563

NN

Fig. 1.

. Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will

pass through an opening of 101 mm x 85 mm (diagonal 125 mm).

. The coil is fixed to the envelope with resin and adhesive tape.
. The length of the connecting leads of the rotation coil is min. 350 mm.
. Reference points on faceplate for graticule alignment (see Fig. 4).

. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around the

indicated position.

100

January 1986



Instrument cathode-ray tube D12-150GH/ 19

UEVELUFNVIENT VDAIA

DIMENSIONS AND CONNECTIONS (continued)

93 94
g5
y2
139+ 10°
__f 7
i ©aw
of face
«—
92 x2 7286832.1
7286831.2 f f
Fig. 2 Pin arrangement; bottom view. Fig. 3 Electrode configuration.
82 min
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<= [0 8 |- > 1< 1,6
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Fig. 4 Front view of tube with internal graticule, type 119 (final accelerator contact at right-hand side).
The faceplate reference points are used for aligning the graticule with the faceplate.

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D12-150GH/119

TYPICAL OPERATION (voltages with respect to cathode)*

Conditions

Final accelerator voltage

Mean deflection plate potential

Shield voltage for optimum geometry

First accelerator and astigmatism control voltage
Focusing voltage

Grid 2 voltage

Cut-off voltage for visual extinction of focused spot

Vg7(2)

Vg5
Vg4
Vg3
Vg2
~Vg1

Outer conductive coating (m) and mu-metal shield to be earthed.

Performance

Horizontal deflection coefficient
Vertical deflection coefficient
Deviation of deflection linearity
Geometry distortion

Eccentricity of undeflected spot
in horizontal direction
in vertical direction

Angle between x- and y-traces
Angle between x-trace and x-axis of internal graticule

Luminance reduction with respect to screen centre
X-axis, outer graticule line
y-axis, outer graticule line
any corner

Grid drive for 10 uA screen current
Line width

* Notes are on last page but one.

MX
My

Vd
L.w.

10 16,5 kV
1,5 2,2 kV note 2
1,5 2,2 kV note 3
1,5 2,2 kV note 3
0,19x Vg4 t0 0,26 x Vg4
1,5 2,2 kV
34 to68 |50 to 100 V
5,8 8,3 V/div 10%
3,0 4,3 V/div + 5%
< 2% note 4
note 5
<4 mm
<2mm
900 note 2
<50 note 6
< 30%
< 30%
<50%
approx. 20 V
approx. 0,25 mm note 7
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Instrument cathode-ray tube

DEVELOPMENT DATA

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage
Shield voltage

First accelerator and astigmatism control voltage

Focusing electrode voltage
Grid 2 voltage

Control grid voltage

Cathode to heater voltage
positive
negative

Heater voitage

Voltage between g2 and g4

Voltage between g4,35
and any deflection plate

Grid drive, averaged over 1 ms
Screen dissipation
Control grid circuit resistance

Note see next page.

Vg7(2)
VQS
Vg4
Vg3
Vg2

—Vg1

Vit
—Vif

V¢

AVg2,g4
AVg4,g5,x,y
Vd

We

Rg1

max,
max.
max.
max.
max.

max.
min.

max.
max.

max.
min.

max.

max.
max.
max.
max.

D12-150GH/119

18
3,3
3,3
2,5
2,5

200

125
125

6,6
6,0

500
25

kV note 8

January 1986
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D12-150GH/119

NOTES

1.

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 82 mm x 66 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

. The deflection plates must be operated symmetrically; floating mean x- or y-potentials will result

into non-uniform line width and geometry distortion. The mean x- and y-potentials should be equal;
under this condition the tube will be within the specification without corrections for astigmatism
and geometry. A range of AVgg5 = —50 to + 50 V may be applied for pincushion/barrel correction.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

. For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is

inevitable. In this case Vg5 must be made equal to mean x-potential, and a range of 0 to —25 V
with respect to mean y-potential will be required on g4 for astigmatism correction. The circuit
resistance for Vgq should be < 10 k2.

. 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.

. A graticule consisting of concentric rectangles of 80 mm x 64 mm and 78,4 mm x 62,4 mm is

aligned with the internal graticule. With optimum trace rotation correction the edges of a raster will
fall between these rectangles.

. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a

typical resistance of 185 + 25 Q at 20 ©C, which increases by approx. 0,4%/K for rising temperature.
At typical operation (Vg5 =2200V, Vg7 = 16,5 kV) approx. 6,5 mA causes 1° trace rotation. Thus

9 v n +alaraman, A ane manmakia finld {9
maximum required voltage is approx. 13 V for tube tolerances {* 59) and earth magnetic field with

reasonable shielding (+ 29).
The required current for 10 trace rotation is related to approx. v/ V95.

. 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 lg = 10 pA.

. The X-ray dose rate remains below the acceptable value of 36 pA/kg (0,5 mR/h), when the tube is

used within its limiting values (beam current lg < 100 uA).

104
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D12-150GH/119

Instrument cathode-ray tube

7295523.1
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— Vg3
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Fig. 5 Beam current (lpy) and focusing voltage (Vg3) as a function of grid drive voltage (V) at
Vg7 =16,5 kV, VgS = 2,2 kV; typical curves.

Ipx is the beam current, without scan, measured on x2, when the deflection plate potentials have been
adjusted to Vy1=Vy2=2200V, Vy1 = 1500V, V42 = 1900 V, thus directing the total beam current

to x2.
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D13-480..

H MAINTENANCE TYPE
]

INSTRUMENT CATHODE-RAY TUBE

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

QUICK REFERENCE DATA
Accelerator voltage ng’g4’g5(f> 2000 Vv
Display area 100 x 80 mm?2
Deflection coefficient, horizontal M, 31.3 V/cm
vertical My 14.4 V/cm
SCREEN
colour persistence
D13-480GH green medium short
D13-480GM yellowish green long
Useful screen diameter min. 114 mm

Useful scan
horizontal min. 100 mm
vertical 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 V¢ 6.3 vV
Heater current If 300 mA
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D13-480..

MECHANICAL DATA (Dimensions in mm)

133¢+2

bottom view

y !
+5 =]
ov - :{ g, | g2
=29 i |38
mean x-and 9, —— gy ©}
y plate nd T 72083851
potential l—ﬂ- 2208300 *
sov k f f bottom view 720829

Mounting position: any

The tube shouldnot 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. 3100 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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H D13-480..

CAPACITANCES
%1 to all other clements except xo Cx1(x2) 4 pF
Xq to all other elements except x| Cx2(x1) 4 pF
y1 to all other elements except yo Cyl(yZ) 3.5 pF
y2 to all other elements except yj Cyz(yl) 3 pF
X1 to Xg Cx1x2 1.6 pF
y] toy2 Cy1y2 1.1 pF
Control grid to all other elements Cgl 5.5 pF
Cathode to all other elements Ck 4 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 +1 0
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 Ig = 10 uA.1)

Line width l.w. 0.30 mm
) 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 uA and adjust Vg3 and Vg2,g¢4,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 = Vyz = 2000 V; V) = 1300 V; Vxp = 1700 V, thus directing the total beam
current to x2.
Measure the current on x2 and adjust Vgl for Ixo =10 nA (being the beam current
1g)
¢) set again for the conditions under a), without touching the Vgl control. Now a
raster display with a true 10 uA 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 next page.
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TYPICAL OPERATING CONDITIONS 3)

Accelerator voltage ng, 24,852 2000 V
Astigmatism control voltage AVgZ'gél'gS:f +50 V1)
Focusing electrode voltage Vg3 220 to 370 'V
Control grid voltage for visual
extinction of focused spot Vg max., =65 V
Grid drive for 10 uA screen current approx, 10 V
. . : . 31.3 V/cm
Deflection coefficient, horizontal My max. 33 V/em
- 14.4 V/cm
vertical My max. 15.5 V/cm
Deviation of linearity of deflection max. 1 % 2)
Geometry distortion see note 4
Useful scan, horizontal min. 100 mm
vertical min. 80 mm

LIMITING VALUES (Absolute max. rating system)

2200
Accelerator voltage Vgo,84,85.4 r:a:( 200 v
Focusing electrode voltage Vg3 max. 2200 V
- . max. 200 V
Control grid voltage, negative —Vg1 min. 0 Vv
Cathode to heater voltage Vkf max. 125 V
=Vikf max. 125 V
Grid drive, average max. 20 V
Screen dissipation Wy max. 3 mW/cm?
Control grid circuit resistance Rgl max. 1 MQ

1y 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 ng,g4,g5,£ 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 the in-
dicated value.

3) The mean x and certainly the mean y plate potential should be equal tOVQZ: g4, 85,4
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
will fall between these ractangles.
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MAINTENANCE TYPE D13-481..

INSTRUMENT CATHODE-RAY TUBE

13 cm diameter flat-faced monoaccelerator oscilloscope tube with low heater consumption.

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5 (2) 2000 Vv
Display area 100 x 80 mm?
Deflection coefficient
horizontal My 31,3 V/em
vertical My 14,4 V/em

The D13—481.. is equivalent to the type D 13—480.. except for the following.

HEATING

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

Heater voltage V¢ 63 V
Heater current I¢ 95 mA

LIMITING VALUES (Absolute maximum rating system)

Cathode to heater voltage
positive V+k/f- max. 100 Vv
negative V-k/f+ max. 15 V

CAPACITANCES
Cathode to all other elements Ck 2,3 pF
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l l OBSOLESCENT TYPE D13-500GH/01 =
I

INSTRUMENT CATHODE-RAY TUBE

TheD13-500GH/01 is 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 Vgla(z) 15 kV
Display area 100 x 60 mm?
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/01 green medium short
Useful screen dimensions min. 100 x 60 mm2
Useful scan at Vgls(f )/V§2 = 6 '
orizontal min. 100 mm
vertical min. 60 mm
Eccentricity in horizontal direction max. 7 mm
Eccentricity in vertical direction 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 “’Correction
coils”).

For illumination of the internal graticule see last page.
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D13-500GH/01

DESCRIPTION
General

The D13-500GH/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 a mesh. The 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 15000 V final accelerator voltage, the vertical and the
horizontal deflection factors are about 2 V/cm and 15 V/cm respectively, with a
10x 6 cm2 display area.

The bulb hasa rectangular face and the screen is aluminized. To eliminate parallax
errors, an internal graticule 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.

7251864

15 20
— T, (ns)

Fig.1
Rise time of the display “r as a function of the rise time of the input signal *¥9
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“ D13-500GH /01
|

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 2. 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 MHz.

The rise time T}, 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-time 19, the rise-time T of the display is

approximately given by
\/_—
1 2

In Fig.1, 7 has been plotted as a function of 19, with 7| =0.45 ns. If, for example,

tha b ad i hinati with lifiar an e riga-time o av
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 thedisplay
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-
width capabilities, care should be taken to ensure good symmetry of the input signal.

Fig.2 shows how the tube can be connected to a 50 2 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 Q 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  shunt resistors serve to obtain a correct termination of the 50
lines. Since each branch of the power divider has 6 dB attenuation, the sensitivity,
measured at the 50 2 input, is also 2 V/cm.
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Fig.2
Connection to an asymmetrical 50 € input
A: Power divider Ry, Rg: Resistors 752
B : Inverter R3, Ry4: Resistors 150 ©
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
cenvergence 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 gy. Within a certain range of this voltage, cor-
responding to a scan-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).
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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.1 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 g9 should be connected to gg
when the deviation without scan magnification is being measured.

251865
120
%% T
100 =
- 7
80
1.80 185 190 195 2.00

Fig.4 —> Mg
Line-width as a function of the scan-magnification factor (approximately)
Line-width at Mgc = 1.9 is 100%, Igcreen = const.
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7251866
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Screen current as a function of the scan-magnification factor (approximately)

Screen current at Mgc = 1.9 is 100%, Vg, = const.

-
RN

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

a.

b.

C.

d.

e.

f.

Set Vg8 and Vg, to 0 with respect to gy.

Display a time-base line and adjust Vg, so that the line appears sharply focused.
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.

Set Vgg and Vg9 to the appropriate values and readjust Vgé so that the horizontal
parts of the trace are again in focus.

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

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

Focusing is controlled by means of the electrode voltage Vg, and Vg, . The elec-
trodes gs 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.

b.

o,

Display a square-wave signal on the screen so that both horizontal and vertical
traces are visible.

Adjust Vg, so that the horizontal parts of the display are in focus.

The vertical parts will, in general, be out of focus.

Adjust Vg, so that the vertical traces are brought into focus.

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

Repeat b) and c) successively until both vertical and horizontal traces are simul-
taneously in focus.

. Adjust Vg 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 Vg, .

g. Adjust V,. so that the position of a horizontal trace not de?lected 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 iast page) before the adjust-
ment of Vgs is made.

The procedure for the adjustment of the scan-magnification factor and for focusing,
as described above, seems 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

The use of a p.d.a. shield (mesh) ensures a high deflection sensitivity. A geometry
control electrode, g1 serves for the correction of pin cushion or barrel distortion
of the pattern. In order to suppress background illumination due to secondary elec -
trons originating from the p.d.a. shield gjg, this shield should be kept 12 V nega-
tive with respect to g} whereas the voltage of the interplate shield, g;q should be
equal to the mean x-plate potential.

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

Heater voltage V¢ 6.3 V

Heater current If 300 mA
CAPACITANCES
X1 to all other elements except xp Cxl(XZ) 4.5 pF
X9 to all other elements except x; cx2(x1) 4.5 pF
X) to Xy CXlxz 2.7 pF
Control grid to all other elements Cgl 6 pF
Cathode to all other elements Cx 5 pF
External conductive coating to all other elements Cm 1500 pF
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MECHANICAL DATA
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The external conductive
coating must be earthed.

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 60mm x 40 mm on the rearside of
the tube.

Dimensions in mm
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MECHANICAL DATA (continued)

100

60

8
7z51ssLé.z line width 0.15 mm Xo Xy 7251855.2

') 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 and front glass plate inclusive) max. 492 mm
Face dimensions max. 124 x 92 mm?2
Net weight approx. 1300 g
Base 14-pin all glass

Accessories

Socket type 55566
Final accelerator contact connector type 55563A
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.

April 1984 ” ” 121



D13-500GH /01

FOCUSING electrostatic 1)
DEFLECTION double electrostatic
x plates symmetrical

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

Characteristic impedance 2x150 @
Bandwidth (-3 dB) 800 MHz 2)
Rise time <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 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 79, the rise-
time of the tube can be determined from

N

where 7 is the rise-time observed on the display.

This should be measured after the angle between the x-traces and y-traceshas
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 7 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 Iy = 10 pA and a
screen magnification factor Mge = 1. 9. See also note 3 on page with “Notes”.

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

TYPICAL OPERATING CONDITIONS
Final accelerator Vg13(2) 15 kV

Post deflection shield voltage

(with respect to g11) Vg-IZ'gll -9 to -15 v
Geometry control electrode voltage Vgll 2500 %100 v Ly
Interplate shield voltage Vglo 2500 A% 2)
Scan magnifier electrode voltage 3

(with respect to g9) Vgg-gz -250 to =375 A% )
Correction electrode voltage

(with respect to g9) Vgg-g2 +200 v 4y
Horizontal beam centering electrode

voltage Vg7 2500 +70 A% 5)
Vertical beam centering electrode

voltage Vgs 2500 A%
Focusing electrode voltages

(with respect to g2) Vg(,-gg -450 to -650 A% 7y

. - - 7
Vg4-g2 650 to -850 v )
Spot correction electrode voltage Vg3 2500 70 v 8)
First accelerator voltage Vg-2 2500 A%
Control grid voltage for visual
extinction of a focused spot Vgl ~75 to =150 A%
. .. . typ. 13.5 V/cm
Deflection coefficient, horizontal M, max. 15.0 V/em
) typ. 1.7 V/em 9)
vertical My max. 2.0 V/em
Deviation of linearity of deflection 2 % 10)
Geometry distortion see note 11
Useful scan, horizontal 100 mm
vertical 60 mm

Notes see page with ‘‘Notes’’.
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LIMITING VALUES (absolute max. rating system)

Final accelerator voltage Vgl3(!2) E‘a;( 12888 z
Post-deflection shield voltage Vglz max. 3100 V
Geometry control electrode voltage Vg max. 3100 V
Interplate shield voltage VgIO max. 3100 V
Scan-magnifier electrode voltage Vg9 max. 3000 V
Correction electrode voltage Vgs max. 3200 V
Focusing electrode voltages Vgé max. 3000 V
—Vgé -g2 max. 1000 V
Vg4 max. 3000 V
—Vg4 -g9 max. 1000 V
Beam centering electrode voltages Vg7 max. 3100 V
ng max. 3100 V
Spot correction electrode voltage Vg3 max. 3100 V
First accelerator voltage ng 2?:: 3888 X
Control grid voltage, negative —Vg1 max. 200 V
positive Vg1 max. 0 Vv
Cathode to heater voltage
cathode positive Vit max. 125V
cathode negative -Vt max. 125V
Voltage between first accelerator
and any deflection electrode ng X max. 500 V
Vg, y max. 500 V
Screen dissipation Wy max. 3 mW/cm?2
Average cathode current Iy max., 300 uA
Control grid circuit resistance Rg1 max, 1 MQ
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Notes to page 11

1y
2)

3)

4

5)

)
8)
%)

10y

11y

This voltage should be adjusted for optimum pattern geometry.
This voltage should be equal to the mean x-plate potential.

The range indicated corresponds to a scan magnification factor, Mg¢, i.e. the ratio
by which the vertical deviation on the screen is increased, in the approximate range
1.8 < Mg, < 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 Mg.. The best compromise between brightness and line width
is usually found at Mgc ~ 1.9 which corresponds to Vgg.go = 310 V.

For minimum defocusing of vertical lines near the upper and lower edges of the
scanned area this voltage should be adjusted approximately to the value indicated.
Since the value Vgg.go has some effect on the scan magnification factor both Vgg
and Vg9 should be connected to go when the deviation without scan magnification is
to be measured.

This voltage should be adjusted for equal brightness in the x-direction with respect
to the electrical centre of the tube.

These voltages should be stabilized to within 1 V.
This voltage should be adjusted for minimum width of a horizontal line.

For a scan magnification factor Mge = 1. 9.
In the above mentioned range of Vg9-g2 the vertical deflection factor will vary
approximately + 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 indicated
value.

A ractangle of 98 mm x 58. 2 mm is concentrically aligned with the internal graticule
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.

December 1974 Il H 125



D13-500GH /01

CORRECTIONS COILS
The tube is provided with a coil unit consisting of:

1. A pair of coils (No.l and 2), with approx. 220 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 exactly 90°.
b) vertical shift of the scanned area.

2. A single coil (No.3) with approx. 550 2 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.1 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. 45 mA will be required for
the alignment.

l R R B, LR,
6V 2 1 6 5
max.170mA 3 | %
(ZN P
L - | 7251860

Fig.1

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.

126 ” || December 1974



“ ” D13-500GH /01
| ]

l Pzz b i Pis b2 g &
45V
max.125mA < ?] \QQ/"Y“’ <+ ]g)_/-——r»%
| | I3
T L__ L]

7251861

P1, Py potentiometers 220 €2, 1 watt: ganged
P3, P4 potentiometers 220 €2, 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 that a readjustment is necessary only whenthe tube has tobe replaced.

7251863
Fig.3

P1, P potentiometers 220 €2, 1 watt
S1, Sp commutators

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

24V 3 4
max.150mA | !
T L___J
7251862
Fig.4

Ps, Pg potentiometers 500 €2, 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.1 this is
done by means of the ganged potentiometers P; and Py.

c. Adjustment of orthogonality by means of the ganged potentiometers Py and P3. A
slight readjustment of P; 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 is a 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 tothe 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.
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MAINTENANCE TYPE

” D14-120GH
]

INSTUMENT CATHODE-RAY TUBE

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

screen.
QUICK REFERENCE DATA
Final accelerator voltage Vg7(,2) 10 kV
Display area 100 x 80 mm?2
Deflection coefficient, horizontal My 15,5 V/cm
vertical My 4,2 V/cm
SCREEN: Metal backed phosphor
Colour Persistence
D14-120GH green medium short
Useful screen area > 100 x 80 mm?2
Useful scan at Vg7(2 )/VgZ,g4 =6,7 , horizontal > 100 mm
vertical > 80 mm
Spot eccentricity in horizontal and vertical directions < 6 mm
HEATING : Indirect by a.c. or d.c.; parallel supply
Heater voltage \ 6,3 \"
Heater current Ig 300 mA
MECHANICAL DATA.
Dimensions and connections
See also outline drawing
Overall length (socket included) < 385 mm
Face dimensions <100x 120 mm
Net mass approx. 900 g
Base 14-pin all-glass
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D14-120GH

Dimensions in mm
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(1) The centre of the contact is located within a square of 10 mm x 10 mm around the true geometrical
position.

(2) The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
Mounting position any

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

Accessories

Socket (supplied with tube) type 55566
Final accelerator contact connector type 55563A
Mu-metal shield type 55581
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“ H D14-120GH
] |

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° + 1°

Angle between x trace and the horizontal axis of the face < 5° 1).

LINE WIDTH

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

Line width at the centre of the screen Lw. 0, 40 mm
over the whole screen area lL.w. av. < 0,45 mm
'CAPACITANCES
x] to all other elements except x9 Cxl(xZ) 6,5 pF
x7 to all other elements except xj Cx2(x1) 6,5 pF
y1 to all other elements except y3 Cyl(yZ) 5,0 pF
y2 to all other elements except y; cy2(y1) 5,0 pF
X1 to X9 Cx1x2 2,2 pF
y1toy2 Cy1y2 1,7 pF
Control grid to all other elements Cg1 5,5 pF
Cathode to all other elements Cx 4,5 pF

1) 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 ampere turns for the
indicated maximum rotation of 5° and should be positioned as indicated in the drawing.
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D14-120GH

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Ve7(2) 10 kv
Interplate shield voltage Vg6 1500 A%
Geomrty control voltage AVg6 *+15 v l)
Deflection plate shield voltage VgS 1500 v 2)
Focusing electrode voltage Vg3 250 to 350 A
First accelerator voltage Vg2, g4 1500 A%
Astigmatism control voltage Ang, g4 *50 \% 3)
Control voltage for visual extinction of focused spot Vgl -20 to -60 \%
Grid drive for 10 pA screen current approx. 12 \%
Deflection coefficient, horizontal My 15,5 V/cm
< 16 V/cm
vertical My 4,2 V/cm
< 4,6 V/cm
Deviation of linearity of deflection < 2 % 4
Geometry distortion See note 5
Useful scan, horizontal > 100 mm
vertical > 80 mm
LIMITING VALUES (Absolute max. rating system)

. max.’ 11 kv
Final accelerator voltage Vg7(ﬂ) min, 9 KV
Interplate shield voltage and geometry control

electrode voltage Vge  max. 2200 v
Deflection plate shield voltage Vg5  max. 2200 A%
Focusing electrode voltage Vg3  max. 2200 A
First accelerator and astigmatism control v max. 2200 A%

electrode voltage 82,84min. 1350 A%

. max. 200 A%

Control grid voltage Vgl min, 0 v
Cathode to heater voltage Vit max. 125 A%
-Vt max. 125 A%

Voltage between astigmatism control electrode and Vg4/x max. 500 A%

any deflection plate Vg4/y max. 500 \%
Grid drive, average max. 20 A%
Screen dissipation W, max. 8 rnW/cm2
Ratio Vg7(s)/Vg2, g4 Vg7()/Vgs max. 6,7
Control grid circuit resistance Rgl  max. 1 MQ
Notes see next page.
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Instrument cathode-ray tube D14-1 20GH

\—
Notes

1. This tube is designed for optimum performance when operating at a ratio Vg7(2)/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
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-plate
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 256% of the useful scan by more than the indicated value.

5. A graticule, consisting of concentric rectangles of 95 mm x 75 mm 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.

December 1977
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” MAINTENANCE TYPE D14-121GH
I

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 V88( ) 10 kv
Display area 100 x.:80 mm?
Deflection coefficient, horizontal My 15,5 V/cm
vertical My 4,2 V/cm

SCREEN : Metal backed phosphor

Colour Persistence
D14-121GH green medium short
Useful screen area > 100 x 80 mm?2
Useful scan at Vgg(s)/Vg2, g4 = 6,7, horizontal > 100 mm
vertical > 80 mm
Spot eccentricity in horizontal and
vertical directions < 6 mm

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

Heater voltage A7

&
w
<

w
[«
o
B8
>

eater current if
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D14-121GH

MECHANICAL DATA
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x-plate
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detail of side contact

(1) The bulge at the frit seal may increase the indicated maximum dimensions by not

more than 2 mm.

%* 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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D14-121GH

Dimensions and connections

See also outline drawing

Overall length (socket included) < 385 mm
Face dimensions < 100x 120 mm
Net mass approx. 900 g
Base 14-pin all glass
Accessories
Socket (supplied with tube) type 55566
Final accelerator contact connector type 55563A
Mu-metal shield type 55581A
CAPACITANCES
x] to all other elements except X9 Cx1(x2) 5,5 pF
x2 to all other elements except x| Cx2(x1) 5,5 pF
y1 to all other elements except yo Cyl(yZ) 4 pF
v to all other elements except y; Cy2(y1) 4 pF
x]1 to X2 Cx1x2 2,2 pF
y1toya CylyZ 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 + 10

Anglr between x trace and the horizontal axis of the face < 5° 1)

LINE WIDTH

Measured with the shrinking raster method under typical operating conditions, adjusted

for optimum spot size at a beam current I, = 10 pA.

Line width at screen centre l.w. 0, 40 mm
over the whole screen area l.w. av. < 0,45 mm

Notes see last page.
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D14-121GH

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vgg(2) 10 kv
Geometry-control electrode voltage Vg7 1500 +100 V 2)
Post deflection and interplate shield voltage Vg 6 1500 V
Background illumination control voltage AVg6 0to-15 V 2)
Deflection plate shield voltage Vgs 1500 V 3)
Focusing electrode voltage Vg3 250 to 350 V
First accelerator voltage ng,g4 1500 V
Astigmatism control voltage AV +50 Vv 4)
) L g2°84
Control grid voltage for extinction
of focused spot Vgl -20 to-60 V
Grid drive for 10 uA screen current approx. 12V
Deflection coefficient, horizontal Mg iv. 1512 ;’;z:‘;
. av. 4,2 V/cm
vertical My < 4,6 V/cm
Deviation of linearity of deflection < 2 %5)
Geometry distortion See note 6
Useful scan, horizontal > 100 mm
vertical > 80 mm

LIMITING VALUES (Absolute max. rating system)

. max. 11 kv
Final accelerator voltage Vgg(ﬂ) min. 9 KV
Post deflection and interplate shield voltage

and geometry control electrode voltage Vg7,Vg6 max. 2200 V
Deflection plate shield voltage Vgs max. 2200 V
Focusing electrode voltage Vg3 max. 2200 V
i acclemonmaenaten e o

g & §2:84 min. 1350 V
. max. 200 V
Control grid voltage Vgl min. 0V
A% max. 125V
kf
Cathode to heater voltage Vit max. 125 v
Voltage between astigmatism control
electrode and any deflection plate Vg 4/ x max. 500 V
Vg oy max. 500 VvV
Grid drive, average max. 20V
Screen dissipation Wy max. 8 mW/cm?
Ratio Vgg(f)/vgz,g4 Vgs(ﬁyvgz'gzl max. 6,7
Control grid circuit resistance Rg1 max. 1 MQ

For notes see next page.
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D14-121GH

S —

NOTES

I)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 operating at a ratio
Veg(e) /Veg g~ 67
The geometry control voltage Vg7 should be adjusted within the indicated range
(values with respect to the mean x-plate potential).
A negative control voltage on gg (with respect to the mean x-plate potential) will
cause some pincushion distortion and less background light.
By the use of the two voltages, Vgé 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 95mmx 75mm 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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MAINTENANCE TYPE D14-122GH

AN

INSTRUMENT CATHODE-RAY TUBE

This type is equivalent with type D14-120GH but provided with a rotation coil as indicated in note 1
of D14-120GH.

coiL
1 2 1' 2|
Number of turns 1-2 850 turns
1"-2 850 turns
Resistance of coils 1 -2 360 2+ 10%
1"-2 375 2 10%
—19,6 —
t U .
03 L 1 241
0 919 o
-1 5 la—
.15
28 —»
x—axis of t N |
95 e oT aee IR I N
max N 45°

' g7 .

base view 72665931
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MAINTENANCE TYPE D14-123GH

AN

INSTRUMENT CATHODE-RAY TUBE

This type is equivalent with type D14-121GH but provided with a rotation coil as indicated in note 1 of
D14-121GH.

COIL
1 2 1 2'
Number of turns 1 -2 850 turns
1" =2 850 turns
Resistance of coils 1 -2 360 2 (x 10%)
1" -2 375 Q (£ 10%)
le— 19.6
03 12 1 2 “’1,
]
I
95 44— - il | EE— —
max
] g8 (1)
7211059.3

base view
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OBSOLESCENT TYPE D14-162GH /09

INSTRUMENT CATHODE-RAY TUBE

14 c¢m diagonal, rectangular flat faced oscilloscope tube with mesh and metal-backed
screen. The tube has side connections to the x and y-plates and an internal graticule.

QUICK REFERENCE DATA

Final accelerator voltage Vgg(,z) 10 kv

Display area 100 x 80 mm?2

Deflection coefficient, horizontal My 15,2 V/cm
vertical My 4,1 V/cm

SCREEN : Metal-backed phosphor

Colour Persistence
D14-162GH/09 green medium-short
Useful screen area > 100 x 80 mm?2
Useful scan at Vgg(s)/Vg2,g4 = 6,7 , horizontal > 100 mm
vertical > 80 mm
Spot eccentricity in horizontal direction < 6 mm

The x-trace can be aligned with the x-lines of the graticule by means of correction
coils fitted around the tube by the manufacturer (see last page but one).

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

Heater voltage Vs 6,3 v
Heater current I¢ 300 mA
MECHANICAL DATA

Dimensions and connections

See also outline drawing

Overall length (socket included) < 407,5 mm
Face dimensions < 100 x 120 mm
Net mass approx. 1200 g
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D14-162GH /09

frit !
' sealed

mean
x-plate
potential ‘4— 296 max »‘

Dimensions in mm

l

mean rotating
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H . N sub-division 2mm
8 L s0°£04 | line width 015mm
~ Detail of side contact dot diameter 0,3mm

(1) The bulge at the frit seal may increase the indicated maximum dimensions by not

more than 2 mm.

* The centre of the contact is situated within a square of 10 mm x 10 mm around the

true geometrical position.
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“ D14-162GH /09
I

Base 14 pin all glass

Mounting position : any

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

Accessories
Socket (supplied with tube) type 55566
Final accelerator contact connector type 55563A
Mu-metal shield type 55585 1)
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 900 * 10

Angle between x-trace and the horizontal axis of the face 0° See “’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 pA.

Line width at the centre of the screen Low. 0,3 mm
CAPACITANCES

x] to all other elements except x9 Cx1(x2) 5,5 pF
X9 to all other elements except x| Cx2(x1) 5,5 pF
y1 to all other elements except yo Cyl(yl) 3,5 pF
y2 to all other elements except y; Cy2(y1) 3,5 pF
X1 to x2 Cx1x2 2 pF
yltoys Cyl1y2 1,6  pF
Control grid to all other elements Cgl 5,5 pF
Cathode to all other elements Ck 4 pF

1) See "Notes’’.
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D14-162GH /09

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vg8(2) 10 kv
Geometry control electrode voltage Vg7 1500 £ 100 \% 2
Post deflection and interplate shield voltage Vg6 1500 \%
Background illumination control voltage AVgé 0to -15 A% 2)
Deflection plate shield voltage Vg5 1500 A% 3)
Focusing electrode voltage Vo3 450 to 550 A%
First accelerator voltage Vg2, g4 1500 A%
Astigmatism control voltage AVg2, g4 B0 V4
Control grid voltage for visual extinction of focused spot Vg -30to -70 V
Grid drive for 10 pA screen current approx. 20 A%
Deflection coefficient, horizontal My 15,2 V/cm
< 16 V/cm
vertical My 4,1 V/cm
< 4,4 V/cm
. Deviation of linearity of deflection < 2 % 5)
Geometry distortion See note 6
Useful scan, horizontal > 100 mm
vertical > 80 mm
LIMITING VALUES (Absolute max. rating system)
Final lerat 1 v max. 12 kv
inal accelerator voltage 28(¢) min. 9 W
Post deflection and interplate shield voltage
and geometry control electrode voltage Vg7, Vgé max. 2200 A%
Deflection plate shield voltage Vg5 max. 2200 A%
Focusing electrode voltage Vg3 max. 2200 \Y%
First accelerator and astigmatism control v max. 2200 A%
electrode voltage 82,84 min. 1350V
. max. 200 A%
Control grid voltage Vgl min. 0 v
Vit max. 125 \4
Cathode to heater voltage Vi max. 125 v
Voltage between astigmatism control Vga/x max. 500 A%
electrode and any deflection plate Vga/y max. 500 v
Grid drive, average max. 30 A\
Screen dissipation Wy max. 8 mW/cm
Ratio Vg8(l )/VgZ, g4 VgS(I )/ng, g4 max. 6,7
Control grid circuit resistance Rgl max. 1 MQ

Notes see next page.
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“ “ D14—162GH /09
| |

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 at a ratio Vg8(e)/Vgags
Vas(2) /VgZ, g4=6,7.
The geometry control voltage Vg7 should be adjusted within the indicated range (values
with respect to the mean x-plate potential).
A negative control voltage on gg (with respect to the mean x-plate potential) will cause
some pincushion distortion and less background light.
By the use of two voltages, Vg and Vg7, it is possible to find the best compromise
between background light and raster distortion.
If a fixed voltage on Vg6 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 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 indicated
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 electrical x-axis of the tube. With optimum corrections applied a
a raster will fall between these rectangles.

CORRECTION COILS

General

The D14-1626H /09 is provided with a pair of coils L1 and L2 for image rotation which
enable the alignment of the x-trace with the x-lines of the graticule.

7259619

The image rotation coils are wound concentrically around the tube neck.

Under typical operating conditions 50 ampere-turns are required for the maximum
rotation of 59. Both coils have 850 turns. This means that a current of < 30 mA per coil
is required which can be obtained by using a 24 V supply when the coils are connected in
series, or a 12 V supply when they are in parallel.
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D14-162GH/09

Connecting the coils

The coils have been connected to the 4 soldering tags as follows:

|+—19,6 —»

7269964

bottom view

w | |
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' OBSOLESCENT TYPE
I

D14-240GH/37

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat-faced oscilloscope tube with domed post-deflection
acceleration mesh, sectioned y-plates, and metal-backed screen with internal graticule.

QUICK REFERENCE DATA

Final accelerator voltage Vg9(1!) 20 kv
Display area 100 x 80 mm?
Deflection coefficient, horizontal My 9 V/cm
vertical My 3 V/cm
SCREEN
Metal -backed phosphor
colour persistence
D14-240GH/37 green medium short
Useful screen dimensions > 100 x 80 mm
Spot eccentricity in horizontal
and vertical directions < 6 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage Vf 6,3 A%
Heater current Ie 300 mA

MECHANICAL DATA
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 dimensions

< 385

mm

< 120 x 100 mm

April 1984 ’ I
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J14-240GH /37

MECHANICAL DATA ( continued)

Net mass = 900 g
Base 14 pin, all glass
Accessories
Socket ( supplied with tube) type 55566
Side contact connector (12 required) type 55561
Final accelerator contact connector note 1)
Mu-metal shield note 2)
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical
y -plates symmetrical
Angle between x and y traces 90°

Angle between x-trace and x-axis of
the internal graticule 0o

" ; )
See also "Correction coils

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.

CAPACITANCES

X1 to all other elements except X, CXI(XZ) 4,5 pF
X9 to all other elements except x| CXZ(Xl) 4,5 pF
y1.] to all other elements except y, ; CYI. 1(ya. 1) 1,3 pF
y2.1 to all other elements except yj ] CY2_ 1(y1.1) 1,3 pF
X1 to X9 CX1X2 3 pF
yi.1toy2.1 Cy1.v2.1 0.7 pF
Control grid to all other elements Cgl 5,5 pF
Cathode to all other elements Cx 4,5 pF

1) The connection to the final accelerator electrode is made by means of an EHT cable
attached to the tube.

2y The diameter of the mu-metal shield should be large enough to avoid damage to the
side contacts.
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Instrument cathode-ray tube D14-240GH/ 37

AN

DIMENSIONS AND CONNECTIONS Dimensions in mm
\!
+150V
mean R=E50kN
x-plate <«—y |
potential
=150V
b=y
H, :
L |
97 it h
=t 559
95~ Yz.u"":" "':‘—" Vi
Yos—1 N1 Vs
+100V Va2 —fH Ht—Y1;
mean Rssokn Y21 T N Y
y-plate <4 | ———————————— — 94
potential 93— - g,
-100V 91—
2270385

41654040 /

Iy
2270392
detail of side contact

7270396.2

X-axis

of face 93 e
94 [« i.c. \
T :\
bottom view 7270393 —+\ &5 /‘ o
- 108°max
10x10 =100 —— n*—LY Ixz
zr_ \/ .
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of face . 17"max
Q)
|
1] 7270394
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@©

bottom view

72105271

line width 015mm
dot diameter 0,3mm

sub-division 2mm

(1) Recommended position of correction coils.

(2) See page 2.

(3) Length of cable approx. 460 mm.

(4) The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
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D14-240GH/37

TYPICAL OPERATION
Conditions
Final accelerator voltage Vg9( ) 20 kv
Post deflection accelerator mesh electrode voltage Vg8 2000 v
Geometry control electrode voltage Vg7 2000 £150 V 1)
Interplate shield voltage Vg 6 2000 \Y 2)
Deflection plate shield voltage Vg 2000 v o3
Astigmatism control electrode voltage Vg4 2000 £ 100 V 4)
Focusing electrode voltage VgS 500 to 800 \Y
First accelerator voltage ng 2000 \Y%
Control grid voltage for visual extinction
of focused spot Vgl -55 to -110 A%
Voltage on outer conductive coating v Vm 2000 v
Performance
Useful scan, horizontal > 100 mm 5)
vertical > 80 mm
Deflection coefficient, horizontal M,y 9 V/cm
< 9,9 V/cm
vertical My B N g X ; 22
Line width = 0, 45 mm 6)
Writing speed > 1,5 cm/ns7)
Deviation of linearity of deflection see note 8 %
Geometry distortion see note 9
Grid drive for 10 4A screen current d 20 v
1)y The geometry control electrode voltage Vg7 should be adjusted within the indicated
range (values with respect to the mean x-plate potential).
2) The interplate shield voltage should be equal to the mean x-plate potential.
3) The deflection plate shield voltage should be equal to the mean y-plate potential.
The mean x-plate and y-plate potentials should be equal for optimum performance.
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) If the tube is operated at a ratio Vgg( 2)/Vg5 < 10, the.useful scan may be smaller

than 100 mm x 80 mm.
The scanned raster can be shifted and aligned with the internal graticule by means
of correction coils fitted around the tube.
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Instrument cathode-ray tube J L D14-240GH/37

LIMITING VALUES (Absolute maximum rating system)

. 21 k
Final accelerator voltage Vgg(g) :?: 15 kx
Post deflection acceleration mesh electrode voltage Vg8 max. 2200 V
Geometry control electrode voltage Vg7 max. 2400 V
Interplate shield voltage Vg6 max. 2200 Vv
Deflection plate shield voltage Vg5 max. 2200 V
i i max. 2300 V
Astigmatism control electrode voltage Vg4 min 1800 V
Focusing electrode voltage Vg3 max. 2200 V
First accelerator voltage Vg2 :Ia: ?ggg x
Control grid voltage —Vg1 rr:?: 203 x
Cathode to heater voltage
positive Vi max. 126 V
negative -Vt max. 1256 V
Voltage between astigmatism control
electrode and any deflection plate Vga/x max. 500 V
Vga/y max. 500 V
Grid drive, average max. 30 V
Screen dissipation Wy max. 8 mW/cm?
. max. 10
Ratio Vg9/Vg5 Vgo/Vgs  min. 8
Control grid circuit resistance Rg1 max. 1 MQ

6. Measured with the shrinking raster method in the centre of the screen, with corrections adjusted for
optimum spot size, at a beam current of 10 nA.
7. Writing speed measuring conditions:

Film Polaroid 410 (10 000 ASA)
Lens F1/1,2

Object to image ratio 1/0,5

Modulation AVgy1 =55V

8. The deflection coefficient over each division will not differ more than 5% from that over any other
division; all these deflection coefficients being measured per division along the axes.

9. A graticule consisting of concentric rectangles of 95 mm x 75 mm and 93 mm x 73,6 mm is aligned
with the electrical x-axis of the tube. With optimum corrections applied, the edges of a raster will
fall between these rectangles.
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D14-240GH/37

CORRECTION COILS

On request a correction coil unit can be made available consisting of:
1. a pair of coils L1 and L2 which enable the angle between the x and y traces at
the centre of the sceen to be made exactly 90° (orthogonality correction).
2. a pair of coils L3 and L4 which enable the scanned area to be shifted up and
down (vertical shift).
3. a coil L5 for image rotation which enables the alignment of the x trace with the
x lines of the graticule.

Orthogonality (coils L1 and L2)

The current required under typical operating conditions with mu-metal shield being used
is < 8 mA for complete correction of orthogonality.
The resistance of each coil is = 160 Q.

Shift (coils L3 and L4)

The current required under typical operating conditions with mu-metal shield being used
is < 12 mA for a maximum shift of 5 mm.
The resistance of each coil is = 160 .

Image rotation (coil L5)

The image rotation coil is wound concentrically around the tube neck. Under typical
operating conditions 27 ampere-turns are required for the maximum rotation of 5°.
The coil has 1560 turns. This means that a current of < 18 mA is required.

The resistance of the coil is =185 Q.
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OBSOLESCENT TYPE D14-251GH =

AN

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat-faced monoaccelerator oscilloscope tube primarily for use in
inexpensive oscilloscopes and read-out devices. This tube features a low heater power consumption.

QUICK REFERENCE DATA

Accelerator voltage Vg2, g4, g5 (%) 2000 Vv
Display area 100 mm x 80 mm
Deflection coefficient
horizontal My 23 V/em
vertical My, 13,5 V/cm

The D14—251GH is equivalent to the type D14—252GH except for the following.

HEATING

Indirect by a.c. or d.c. *

Heater voltage V¢ 6,3 V
Heater current If 01 A

LIMITING VALUES (Absolute maximum rating system)
Cathode to heater voltage

positive Vs max. 100 Vv
negative —=Vif max. 15 V
CAPACITANCES
Cathode to all other elements Ck 2,5 pF

* Not to be connected in series with other tubes.
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OBSOLESCENT TYPE

D14-252GH =

N

INSTRUMENT CATHODE-RAY TUBE

14 c¢m diagonal rectangular flat-faced monoaccelerator oscilloscope tube primarily for use in
inexpensive oscilloscopes and read-out devices. This tube features a 1,56 W cathode with short warm-up

time (quick-heating cathode).

QUICK REFERENCE DATA

Accelerator voltage

V92, g4, g5 (%) 2000 Vv

Display area 100 mm x 80 mm
Deflection coefficient
horizontal My 23 V/em
vertical My 13,5 V/ecm
OPTICAL DATA
Screen
phosphor type GH, colour green
persistence medium short
Useful screen dimensions 2100 mm x 80 mm
Useful scan
horizontal = 100 mm
vertical = 80 mm
Spot eccentricity in horizontal
and vertical directions < 7 mm
HEATING
Indirect by a.c. ord.c. *
Heater voltage V¢ 6,3 V
Heater current If 0,24 A

MECHANICAL DATA
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.
Net mass

Base

* Not to be connected in series with other tubes.

approx. 1 kg

14-pin all glass
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D14-252GH

Dimensions and connections
See also outline drawing

Overall length (socket included) < 333 mm
Face dimensions < 121 x 100 mm
Accessories

Socket (supplied with tube) type 55566

Mu-metal shield type 55590

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 block part of the
electron beam; hence a low impedance deflection plate drive is desirable.

Angle between x and y-traces 900 + 10
Angle between x-trace and horizontal axis of the face see footnote
CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 4,5 pF
x2 to all other elements except x1 Cx2(x1) 4,5 pF
y1 to all other elements except y2 Cy1(y2) 3,5 pF
y2 to all other elements except yq Cy2(y1) 3 pF
x1 to x9 Cx1x2 2 pF
y1toys Cy1y2 1,1 pF
Control grid to all other elements Cq1 6 pF
Cathode to all other elements Ck 2,7 pF
Note

The tube is provided with a rotation coil, concentrically wound around the tube neck, enabling the
alignment of the x-trace with the mechanical x-axis of the screen. The coil has 1000 turns and a
resistance of max. 400 . Under typical operating conditions, max. 30 ampere-turns are required for the
max. rotation of 5°. This means the required current is max. 30 mA at a required voltage of max. 12 V.
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Instrument cathode-ray tube

DIMENSIONS AND CONNECTIONS

coil

7273500.2

gox10°t

x-axis ¥
of face

of face

7273499

bottom view
7273498

bottom view

(1) The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
(2) The coil is fixed to the envelope by means of adhesive tape.
(3) The length of the connecting leads of the rotation coil is min. 350 mm.
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D14-252GH

TYPICAL OPERATION
Conditions (note 1)

Accelerator voltage Vg2, g4, g5(%) 2000 Vv
Astigmatism control voltage AVg2, g4, g5(8%) +50 V (note 2)
Focusing electrode voltage Vg3 220to 370 V
Control grid voltage for visual extinction
of focused spot Vg1 < —65 V
Performance
Useful scan
horizontal = 100 mm
vertical = 80 mm
De'fqlec_tiontcloeffment " 23 V/em
orizonta x < 25 V/em
ical M 13,56 V/em
vertica y < 15 V/em
Line width lw. ~ 0,35 mm  (note3)
Deviation of linearity of deflection < 2% (note 4)
Geometry distortion see note 5
Grid drive for 10 uA screen current ~ 0V
NOTES

1. The mean x-plate potential and the mean y-plate potential should be equal to V92’g4’g5(g) (with
astigmatism control voltage set to zero).

2. When putting the tube into operation the astigmatism control voltage should be adjusted only once
for optimum spot size in the centre of the screen. The control voltage will be within the stated
range, provided the conditions of note 1 are adhered to.

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 Ig = 10 pA.

As the construction of the 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 Vg1 for a
beam current of approx. 10 uA and adjust Vg3 and V92,g4,g5(2) for optimum spot quality at
the centre of the screen.

b) under these conditions, but without raster, the deflection plate voltages should be changed to:
Vy1=Vy2=2000V; Vyq=1300 V; Vyo = 1700 V, thus directing the total beam current to x3.
Measure the current on x2 and adjust Vg1 for Ix2 = 10 yA.

c) set again for the conditions under a), without touching the Vg1 control. The screen current of
the resulting raster display is now 10 uA.

d) focus optimally in the centre of the screen (do not adjust the astigmatism control) and measure
the line width.

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 95 mm x 75 mm and 93 mm x 73 mm is aligned
with the electrical x-axis of the tube. With optimum correction potentials applied a raster will fall
between these rectangies.
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Instrument cathode-ray tube

D14-252GH

AN

LIMITING VALUES (Absolute maximum rating system)

Accelerator voltage
Focusing electrode voltage
Control grid voltage

Cathode to heater voltage
positive
negative

Grid drive, average
Screen dissipation
Control grid circuit resistance

Vg2, g4, g5(2)
Vg3
_’VQT

Vs
=Vt

We

Rg1

max.
min.
max.

max.

min.

max.
max.

max.
max.

max.

2200
1500

2200
200

<< < <<

125 v
125 v

20 vV
3 mW/cm?

September 1980
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D14-261GH

AN

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal, rectangular flat faced oscilloscope tube with post-deflection acceleration mesh,
primarily for use in compact oscilloscopes with 15 to 20 MHz bandwidth. This tube features a low
heater consumption.

QUICK REFERENCE DATA

Final accelerator voltage Vg7(0) 4 kV
Display area 100 mm x 80 mm
Deflection coefficient
horizontal My 19,6 V/ecm
vertical My 10,6 V/cm

The D14-261GH is equivalent to the type D14-262GH except for the following.

HEATING

Indirect by a.c. ord.c. *

Heater voltage Vi 6,3 V
Heater current i 0,1 A

LIMITING VALUES (Absolute maximum rating system)

Cathode to heater voltage
positive Vit max. 100
negative V¥ max. 15

<<

* Not to be connected in series with other tubes.

April 1984
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D14-262GH

'\

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal, rectangular flat-faced oscilloscope tube with post-deflection acceleration mesh,
primarily for use in compact oscilloscopes with 15 to 20 MHz bandwidth. This tube featuresa 1,5 W

cathode with short warm-up time (quick-heating cathode).

QUICK REFERENCE DATA

Final accelerator voltage Vg7(2) 4 kv
Display area 100 mm x 80 mm
Deflection coefficient
horizontal My 19,5 V/em
vertical My 10,5 V/cm
OPTICAL DATA
Screen
phosphor type GH, colour green
persistence medium short
Useful screen dimensions > 100 mm x 80 mm
Useful scan
horizontal = 100 mm
vertical > 80 mm
Spot eccentricity in horizontal
and vertical directions < 6,5 mm
HEATING
Indirect by a.c. or d.c.*
Heater voltage V¢ 6,3 V
Heater current If 0,24 A

MECHANICAL DATA
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.
Net mass
Base

Final accelerator contact

* Not to be connected in series with other tubes.

approx. 1 kg
14-pin, all glass

small ball

April 1984
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D14-262GH

Dimensions and connections
See also outline drawing

Overall length < 333 mm
Face dimensions < 100 x 120 mm?
Accessories

Socket, supplied with tube type 55566

Mu-metal shield type 55591

Final accelerator contact connector type 55569

FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical

y-plates symmetrical

Angle between x and y-traces 90 £ 10
Angle between x-trace and horizontal axis of the face < 50 *

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

CAPACITANCES

x1 to all other elements except x5 Cx1i{x2) 7 pF
x2 to all other elements except x1 Cx2(x1) 6,5 pF
y1 to all other elements except y2 Cy1(y2) 4 pF
y2 to all other elements except y1 Cy2(y1) 3,6 pF
X1 to X9 Cx1x2 2,2 pF
y1toys Cy1y2 1,1 pF
Control grid to all other elements Cg1 6,1 pF
Cathode to all other elements Ck 2,7 pF

The tube is provided with a rotation coil, concentrically wound around the tube neck, enabling the
alignment of the x-trace with the mechanical x-axis of the screen. The coil has 1000 turns and a
resistance of max. 400 2. Under typical operating conditions, max. 30 ampere-turns are required
for the max. rotation of 50. This means the required current is max. 30 mA at a required voltage
of max. 12 V.

Notes to the drawings on opposite page.
1. The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
2. The coil is fixed to the envelope by means of adhesive tape.

3. The centre of the contact is situated within a square of 10 mm x 10 mm around the true geometrical
position.

4. The length of the connecting leads of the rotation coil is min. 350 mm.
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Instrument cathode-ray tube D14-262GH

AN

DIMENSIONS AND CONNECTIONS Dimensions in mm
For notes to the drawings see bottom of opposite page.
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D14-262GH

TYPICAL OPERATION

Conditions
Final accelerator voltage Vg7(2) 4 kv
Post deflection accelerator mesh electrode voltage Vg6 2000 Vv
Interplate shield voltage Vg5 2000 V (note 1)
First accelerator voltage Vg2, g4 2000 V
Astigmatism control electrode voltage AVg2, g4 +50 V (note 2)
Focusing electrode voltage Vgg 300 to 480 V
Cut-off voltage forvisual extinction
of focused spot —Vg1 30to 70 V
Performance
Useful scan
horizontal = 100 mm
vertical > 80 mm | ("ot€3
Deflection coefficient
horizontal My 19,6 V/ecm
< 21,5 V/ecm
vertical My 10,5 V/icm
< 11,6 V/ecm
Line width l.w. A~ 0,35 mm  (note4)
Deviation of deflection linearity < 2 % (note 5)
Grid drive for 10 uA screen current V4 ~ 20 VvV
Geometry distortion see note 6
NOTES
1. The interplate shield voltage should be equal to the mean x-plate potential. The mean x-plate and
y-plate potentials should be equal for optimum spot quality.
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 tube is designed for optimum performance when operating at a ratio vg7(g)/v92, g4 = 2.
If this ratio is smaller than 2, the useful scan may be smaller than 100 mm x 80 mm.
4. Measured with the shrinking raster method in the centre of the screen with corrections adjusted for
optimum spot size, at a beam current of 10 uA.
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 indicated value.
6. A graticule consisting of concentric rectangles of 95 mm x 75 mm and 93 mm x 73 mm is aligned

with the electrical x-axis of the tube. With optimum corrections applied, the edges of a raster will
fall between these rectangles.
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Instrument cathode-ray tube D14-262GH
N\

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage Vg7(2) max. 4,4 kV
Post deflection accelerator mesh electrode voltage Vg6 max. 2200 V
Interplate shield voltage Vg5 max. 2200 Vv
First faccele'rator and | electrod " v max. 2200 V
astigmatism control electrode voltage 62,94  min. 1500 V
Focusing electrode voltage Vg3 max. 2200 Vv
. max. 200 Vv
Control grid voltage —Vg1 min. ov
Cathode to heater voltage .
positive Vkf max. 125 vV
negative =V max. 125 v
Grid drive, averaged over 1 ms Vg max. 20 V
Screen dissipation Wo max. 3 mW/cm?
Control grid circuit resistance Rg1 max. 1 MQ
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MAINTENANCE TYPE

D14-292GH

A\

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat-faced oscilloscope tube with domed post-deflection acceleration
mesh and metal-backed screen, primarily for use in compact oscilloscopes with 25 to 50 MHz
bandwidth. This tube features a 1,5 W cathode with short warm-up time (quick-heating cathode).

QUICK REFERENCE DATA

Final accelerator voltage

Display area

Deflection coefficient
horizontal
vertical

Vg8(0)

10 kV
100 mm x 80 mm

12,8 V/ecm
6,3 V/cm

OPTICAL DATA

Screen
phosphor type
persistence

Useful screen dimensions

metal-backed phosphor
GH, colour green
medium short

=100 mm x 80 mm

Useful scan

horizontal = 100 mm

vertical = 80 mm
Spot eccentricity in horizontal

and vertical directions < 6,5 mm
HEATING
Indirect by a.c. ord.c.*
Heater voltage Vs 63 V
Heater current I 0,24 A -
MECHANICAL DATA
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.
Net mass approx. 1 kg
Base 14 pin, all glass
Final accelerator contact small ball
* Not to be connected in series with other tubes.
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D14-292GH

Dimensions and connections
See also outline drawing

Overall length < 343 mm
Face dimensions < 100 x 120 mm? (note 1)
Accessories

Socket, supplied with tube type 55566

Mu-metal shield type 55592

Final accelerator contact connector type 55569
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical

y-plates symmetrical

Angle between x and y-traces 90 + 10
Angle between x-trace and horizontal axis of the face < 5O

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

CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 7 pF
x2 to all other elements except x1 Cx2(x1) 7 pF
y1 to all other elements except yp Cy1(y2) 4 pF
y2 to all other elements except y4 Cy2(y1) 4 pF
X1 to X2 Cx1x2 2,2 pF
y1toysp Cy1y2 1,3 pF
Control grid to all other elements Cg1 6 pF
Cathode to all other elements Ck 2,7 pF

The tube is provided with a rotation coil, concentrically wound around the tube neck, enabling the
alignment of the x-trace with the mechanical x-axis of the screen. The coil has 1000 turns and a
resistance of max. 350 2. Under typical operating conditions, max. 35 ampere-turns are required for the
max. rotation of 59. This means the required current is max. 35 mA at a required voltage of max. 12 V.

Notes to the drawings on opposite page.
1. The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
2. The coil is fixed to the envelope by means of adhesive tape.

3. The centre of the contact is situated within a square of 10 mm x 10 mm around the true geometrical
position.

4. The length of the connecting leads of the rotation coil is min. 350 mm.
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Instrument cathode-ray tube

D14-292GH

DIMENSIONS AND CONNECTIONS
For notes to the drawings see bottom of opposite page.
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D14-292GH

TYPICAL OPERATION

Conditions
Final accelerator voltage Vg8(2) 10 kV
Post deflection accelerator mesh electrode voltage Vg7 2000 Vv
Geometry control electrode voltage Vg6 2000 + 100 V (note 1)
Interplate shield voltage Vg5 2000 V (note 2)
First accelerator voltage Vg2, g4 2000 Vv
Astigmatism control electrode voltage AVg2, ¢4 +75 V (note 3)
Focusing electrode voltage Vg3 400 to 560 V
Cut-off voltage for visual extinction

of focused spot ~Vg1 25t070 V
Performance
Useful scan

. =

vertial S a0 mm | o)

De;leqtion coefficient 12,8 V/em
orizontal My < 14 V/em

vertical My < 6':; \\Zz:
Line width Lw. ~ 0,38 mm  (note5)
Deviation of deflection linearity < 2% (note 6)
Grid drive for 10 pA screen current Vd ~ 20 Vv
Geometry distortion see note 7

NOTES

1. The geometry control electrode voltage V?s should be adjusted within the indicated range (values

with respect to the mean x-plate potential

2. The interplate shield voltage should be equal to the mean x-plate potential. The mean x-plate 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 tube is designed for optimum performance when operating at a ratio Vgg(g)/VgZ g4 = 5.

If this ratio is smaller than 5, the useful scan may be smaller than 100 mm x 80 mm.

5. Measured with the shrinking raster method in the centre of the screen with corrections adjusted for

optimum spot size, at a beam current of 10 pA.

6. 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.

7. A graticule consisting of concentric rectangles of 95 mm x 75 mm and 93 mm x 73 mm is aligned

with the electrical x-axis of the tube. With optimum corrections applied, the edges of a raster will
fall between these rectangles.
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Instrument cathode-ray tube

D14-292GH

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage

Post deflection accelerator mesh electrode voltage

Geometry control electrode voltage
Interplate shield voltage

Accelerator voltage
Focusing electrode voltage
Control grid voltage

Cathode to heater voltage
positive
negative

Grid drive, averaged over 1 ms
Screen dissipation

Voltage between astigmatism
control electrode and any deflection plate

Control grid circuit resistance

Vg8(2)
Vg7
Vg6
Vg5
Vg2, 94
Vg3

_Vg1

Vit
=Vt
Vqg
We

Vg4/x
Vagaly

g1

max.

max.
max.
max.
max.

min.

max.
min.

max.
max.

max.

max.

max.
max.

12

z—
<

2200
2200
2200

2200
1800

2200
200
0

<< < << < <<

125 V
125 Vv

20 Vv

500 Vv
500 Vv
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MAINTENANCE TYPE D14-302GH/93

I\

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat-faced oscilloscope tube with domed mesh and metal-backed screen
with internal graticule. The tube has side connections to the x and y-plates, and is intended for use
in compact oscilloscopes with up to 150 MHz bandwidth. This tube features a 1,5 W cathode with
short warm-up time (quick-heating cathode).

QUICK REFERENCE DATA

Final accelerator voltage Vgg(g) 16,5 kV
Display area 100 x 80 mm?
Deflection coefficient
horizontal My 8,7 V/icm
vertical My 4,7 V/ecm
OPTICAL DATA
Screen metal-backed phosphor
type GH, colour green
persistence medium short
Useful screen dimensions > 100 x 80 mm?
Useful scan
horizontal > 100 mm
vertical > 80 mm
Spot eccentricity in horizontal
and vertical directions < 6,5 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage V¢ 63V
Heater current I 0,24 A
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D14-302GH/93

MECHANICAL DATA

Dimensions and connections
See outline drawings

Overall length (socket included)
Face dimensions

Net mass
Base

Mounting position: any

<397 mm
<1

00 x 120 mm?
approx. 1 kg

14 pin, all glass

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

allowed to support the tube.

Accessories

Socket, supplied with tube

Side contact connector (7 required)
Final accelerator contact connector

FOCUSING

DEFLECTION

X-plates

y-plates

Angle between x and y-traces

Angle between y-trace and y-axis of the internal graticule

type 55572
type 55561

connection to final
accelerator electrode is
made via an EHT cable
attached to the tube

electrostatic

double electrostatic
symmetrical
symmetrical

90 £ 10

<50*

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

electron beam, hence a low impedance deflection plate drive is desirable.

* The tube is provided with a rotation coil, concentrically wound around the tube neck, enabling the
alignment of the y-trace with the mechanical y-axis of the screen. The coil has 2000 turns and a
maximum resistance of 650 £2. Under typical operating conditions, a maximum of 40 ampere-turns
are required for the maximum rotation of 5°. This means the required current is 20 mA maximum

at a required voltage of 13 V.
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Instrument cathode-ray tube D14-302GH /93

CAPACITANCES

x1 to all other elements except xo Cx1(x2) 5 pF
x2 to all other elements except x4 Cx2ix1) 5 pF
Y1 to all other elements except yo Cy1(y2) 1,7 pF
y2 to all other elements except y1q Cy2(y1) 2 pF
X1 to x9 Cx1x2 3 pF
vitoy? Cy1y2 1,6 pF
Control grid to all other elements Cg1 6 pF
Cathode to all other elements Ck 2,7 pF
Focusing electrode to all other electrodes Cg3 5 pF
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D14-302GH/93

DIMENSIONS AND CONNECTIONS Dimensions in mm
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Instrument cathode-ray tube j l D14-302GH/93
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Fig. 2 Pin arrangement; bottom view.
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Fig. 4 Electrode configuration.

Notes to the drawing on opposite page.
1. The bulge at the frit seal may increase the indicated maximum dimensions by not more than 2 mm.
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. The coil is fixed to the envelope by means of adhesive tape.

2
3. EHT cable; minimum length is 530 mm.
4

7278566

Fig. 5 Internal graticule.
Line thickness = 0,2 mm;
dot diameter = 0,4 mm.

. Connection cable, comprising two wires for connection of the rotation coil, and one green wire
for earthing the outer conductive coating. Minimum cable length is 400 mm.

5. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around the
true geometrical position.
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D14-302GH/93

TYPICAL OPERATION

Conditions
Final accelerator voltage Vg8(2) 16,5 kV
Post deflection accelerator mesh electrode voltage Vg7 2200 Vv
Geometry control electrode voltage Vg6 2200 = 100 V (note 1)
Interplate shield voltage VgS 2200 Vv (note 2)
First accelerator voltage Vg2 2200 Vv
Astigmatism control electrode voltage Vaga 2200+50 V  (note 3)
Focusing electrode voltage Vg3 620 to 800 V
Cut-off voltage for visual extinction

of focused spot =Vg1 60to 110 V
Performance
Useful scan

horizontal = 100 mm (note 4)

vertical = 80 mm
Deflection coefficient

horizontal My 8,7 V/cm

< 9,8 V/em
vertical My 4,7 V/cm
< 5,3 V/ecm

Line width lL.w. typ. 0,37 mm (note 5)
Grid drive for 10 uA screen current V4 approx. 30 V
Geometry distortion see note 6
Deviation of deflection linearity 3%, see note 7

NOTES

1. The geometry control electrode voltage Vg should be adjusted within the indicated range (values
with respect to the mean x-plate potential‘);.

2. The interplate shield voltage should be equal to the mean x-plate and y-plate potentials 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 tube is designed for optimum performance when operating at a ratio Vg8(2)/Vg2=17.5. If this
ratio is smaller, the useful scan may be smaller than 100 mm x 80 mm.

5. Measured with the shrinking raster method in the centre of the screen with corrections adjusted for
optimum spot size, at a beam current of 10 uA.

6. A graticule consisting of horizontal and vertical line pairs according to Fig. 6, is aligned with the
electrical x-axis of the tube. With optimum corrections applied (including orthogonality correction),
any horizontal or vertical trace will fall between these line pairs.

7. Deviation of linearity is defined as the proportional deviation of the deflection coefficient over any
division on the x-axis and y-axis from the average values over the central eight (horizontal) and
central six (vertical) divisions respectively.
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Instrument cathode-ray tube D14-30 2GH /93
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Fig. 6 Quarter of graticule with horizontal and vertical line pairs, see note 6 on opposite page.
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D14-302GH/93

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage

Post deflection accelerator mesh electrode voltage

Geometry control electrode voltage
Interplate shield voltage

Astigmatism control electrode voltage
Focusing electrode voltage

First accelerator voltage

Control grid voltage

Cathode to heater voltage
positive
negative

Voltage between astigmatism control
electrode and any deflection plate

Grid drive, averaged over 1 ms
Screen dissipation
Control grid circuit resistance

Vg8(9)
Vg7
VgG
V95
Vg4
Vg3
Vgg
~Vg1

Vit
—Vkt

Vgd/x
Vad/y

Wy
g1

max.

max.
max.

max.

max.

18

2500
2500
2500
2500
2500
2500

200

125
125

500
500

20

<<<<<<<<§

<<

mW/cm?

1 MQ
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OBSOLESCENT TYPE

D14-360..
D14-360../93

INSTRUMENT CATHODE-RAY TUBES

mono accelerator
14 cm diagonal rectangular flat face

internal magnetic lens system for vertical scan magnification (1,2 x), orthogonality, astigmatism and

eccentricity correction

quick-heating cathode

with or without internal graticule

for inexpensive oscilloscopes and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2,(2) 2000 Vv
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient
horizontal My 22 V/ecm
vertical My 11,56 V/cm
OPTICAL DATA
Screen type colour persistence
GH green medium short
GY yellowish-green medium short
GM yellowish-green long

Useful screen area

Useful scan area

Internal graticule

HEATING
Indirect by a.c. or d.c.*

Heater voltage

Heater current

*

e to attain 1
the cathode current a

[}

quilibrium conditions

Not to be connected in series with other tubes.

=102 mm x 82 mm note 1; (last page)
=100 mm x 80 mm

type 93; see Fig. 4

Vs 6,3 V
I¢ 0,24 A
approx. 5s
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D14-360..
D14-360../93

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) <333 mm

Faceplate dimensions 118+ 1mmx98 £ 1 mm

Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 5) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 555689/55594
Socket with printed-wiring pins type 55595
Mu-metal shield to be established
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 block part of the
electron beam, hence a low impedance deflection plate drive is desirable.

Angle between x and y-traces 900 note 2
Angle between x-trace and x- axis of the internal graticule <50 note 3
Eccentricity of undeflected spot with respect to internal graticule

horizontal <4 mm

vertical <2mm note 2

* Notes see last page.
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Instrument cathode-ray tubes D14-3 60..

j k D14-360../93

CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 4,5 pF
x2 to all other elements except xq Cx2(x1) 4,5 pF
y1 to all other elements except yo Cy1 (y2) 3,5 pF
y7 to all other elements except y1q Cy2(y1) 3,5 pF
X1 to xp Cx1x2 2 pF
y1toyso Cy1y2 1 pF
Control grid to all other elements Cg1 6 pF
Cathode to all other elements Ck 3 pF
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D14-360..
D14-360../93

DIMENSIONS AND CONNECTIONS Dimensions in mm
178 171
*5 ax
. (2)
rotation
1 308 coil
*6
\
X ! p-— 75 max
- ' (3
| 13
\’ﬁ/ I
f————
51 19
T T max
~— 118405
~ N
R10 —-!—2
XZI R f_ Ix1 98(1)
L ~f | *05
(4)
34 v J
4 Im ‘[(4;
27,5 > «— 63 — 7286562.2
Fig. 1 Outlines.

(1) Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 mm x 102 mm (diagonal 153 mm).

(2) The,coil is fixed to the envelope with resin and adhesive tape.

(3) The length of the connecting leads of the rotation coil is min. 350 mm.

(4) Reference points on faceplate for graticule alignment (see Fig. 4).
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Instrument cathode-ray tubes D14-360..

) k D14-360../93

13°+10°

x-axis
of face —

7286559.1 g2 x2

7286560

Fig. 2 Pin arrangement; bottom view. Fig. 3 Electrode configuration.

Internal graticule

The internal graticule is aligned with the faceplate by using the faceplate reference points, see Fig. 4.
See also note 1.

102 min
100
-~ 010 |« - -2
/]
¥
N ] I
-+ + + = 1
}
25
82 SV I ; . . - ¥ l
min 80 Q&Qw et + ‘____‘2_
V4 b T
___ T - I 25
1 ¥
}
34 N
L Nl
7 . K
]
-~ 275 63 7286561.2
A s
“
X N3
NN B c Vs

Fig. 4 Front view of tube with internal graticule, type 93.

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-360..
D14-360../93

TYPICAL OPERATION (voltages with respect to cathode)*

Conditions (note 4)
Accelerator voltage
Astigmatism control voltage
Focusing voltage

Cut-off voltage for visual extinction
of focused spot

Performance

Useful scan
horizontal
vertical

Deflection coefficient
horizontal

vertical

Line width

Deviation of deflection linearity
Geometry distortion

Grid drive for 10 uA screen current

Vg2,(2)
AVg2(e)
Vg3

_Vg.l

Vd

LIMITING VALUES (Absolute maximum rating system)

Accelerator voltage
Focusing electrode voltage
Control grid voltage
Cathode to heater voltage
positive
negative

Heater voltage

Grid drive, averaged over 1 ms
Screen dissipation
Control grid circuit resistance

* Notes are on next page.

Vg2,(¢)
Vg3

Vit
—Vkf

Vs

Vd
We

Rgl

2000
0
220 to 370
22 t0 65
> 100
= 80
22
< 24
11,5
< 12
A 0,35
< 2
see note 8
A 10
max. 2200
max. 2200
max. 200
min. 0
max. 125
max. 125
max. 6,6
min. 6,0
max. 20
max. 3
max. 1

<

mm
mm

V/em
V/em
V/em
V/em
mm

%

notes 2, 5

note 6
note 7
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Instrument cathode-ray tubes D14-3 60..

J k D14-360../93
NOTES

1. As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

2. The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and vertical eccentricity calibration. Correction is obtained at ng = 1800 to
2200 V; optimum at ng =2000 V.

3. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 180 £2 at 20 ©C (max. 270 £2 at 80 ©C). Approx. 5 mA causes 19 trace rotation.
Thus maximum required voltage is approx. 11 V for tube tolerances (+ 50) and earth magnetic field
with reasonable shielding (+ 20).

4. The mean x-plate potential should be equal to ng. A deviation may lead to raster distortion beyond
the indicated range (see note 8).

5. Deviation of mean y-plate potential with respect to ng will introduce astigmatism (as without
internal magnetic correction). The grid 2 impedance should be less than 10 k2.

6. 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 g = 10 pA.

7. 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.

8. A graticule consisting of concentric rectangles of 95 mm x 75 mm and 93 mm x 73 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.
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MAINTENANCE TYPE

D14-361..

-

J L D14-361../93

INSTRUMENT CATHODE-RAY TUBES

® mono accelerator
® 14 cm diagonal rectangular flat face

eccentricity correction
low heater consumption
with or without internal graticule

QUICK REFERENCE DATA

flat screen edges facilitate graticule illumination
reference points on faceplate for graticule alignment
for inexpensive oscilloscopes and read-out devices

internal magnetic lens system for vertical scan magnification, orthogonality, astigmatism and

Accelerator voltage
Minimum useful scan area

Deflection coefficient
horizontal
vertical

Vg2,94 2000 Vv
100 mm x 80 mm

My 19 V/em
My 11,5 V/ecm

The D14-361. . is equivalent to the type D14-362. . except for the following.

HEATING

Indirect by a.c. or d.c.*
Heater voltage

Heater current

Heating time to attain 10% of
the cathode current at equilibrium conditions

* Not to be connected in series with other tubes.

Vs 6,3 V
If 01 A
approx. 7 s

November 1985
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MAINTENANCE TYPE

INSTRUMENT CATHODE-RAY TUBES

® mono accelerator

® 14 cm diagonal rectangular flat face

eccentricity correction

quick-heating cathode

with or without internal graticule

flat screen edges facilitate graticule illumination
reference points on faceplate for graticule alignment

for inexpensive oscilloscopes and read-out devices

QUICK REFERENCE DATA

internal magnetic lens system for vertical scan magnification, orthogonality, astigmatism and

Accelerator voltage V2,94 2000 V
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient
horizontal My 19 V/ecm
vertical My 11,5 V/cm

OPTICAL DATA

Screen type colour persistence
GH green medium short
GY yellowish-green medium
GM yellowish-green long
Useful screen area 2 102 mm x 82 mm; note 1(last page
Useful scan area > 100 mm x 80 mm but one)
Internal graticule type 93; see Fig. 4
HEATING
Indirect by a.c. or d.c.*
Heater voltage Vs 63 V
Heater current I 0,24 A
Heating time to attain 10% of
the cathode current at equilibrium conditions approx. 5's

* Not to be connected in series with other tubes.

November 1985
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D14-362..
D14-362../93

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) < 333 mm

Faceplate dimensions 118 +0,5mm x 98 + 0,5 mm
Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 556594
Socket with printed-wiring pins type 55595
Mu-metal shield 55598

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 block part of the
electron beam, hence a low impedance delfection plate drive is desirable.
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Instrument cathode-ray tubes D14-362 -

J k D14-362../93

CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 5,7 pF
x9 to all other elements except x 1 Cx2(x1) 5 pF
y1 to all other elements except yp Cy1 (y2) 4 pF
y2 to all other elements except Y1 Cy2(y1) 4 pF
X1 to x2 Cx1x2 2,3 pF
y1toy2 Cy1y2 1 pF
Control grid to all other elements Cq1 6 pF
Cathode to all other elements Ck 3 pF
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D14-362..
D14-362../93

8

DIMENSIONS AND CONNECTIONS

(5]

308
| +6
X 13
v
; T
51
o415 T max

Dimensions in mm

171
. max
rotationm I |
coil i
AL
\
\ \
oy
A\
AN @ & 75 max
' -7(3)
~— 118405~
(= 2 N
R10 —P=
x2l_ f |x1 98"
‘T»' | =¢] +0,5
34 _W )

Fig. i Outiines.

.
4 IM) IM)
27,5 -«— 63 —

7286562.2

(1) Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 mm x 102 mm.

(2) The coil is fixed to the envelope with resin and adhesive tape.

(3) The length of the connecting leads of the rotation coil is min. 350 mm.

(4) Reference points on faceplate for graticule alignment (see Fig. 4).
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Instrument cathode-ray tubes D14-362 .

J L D14-362../93

x-axis
of face

7286559.2 92,94 x2
7286560.1

Fig. 2 Pin arrangement; bottom view. Fig. 3 Electrode configuration.

Internal graticule

The internal graticule is aligned with the faceplate by using the faceplate reference points, see Fig. 4.
See also note 1.

102 min
100
-+~ 010 |~ -2

25
82 gp R o SIS AFRFRAFI SRS S “:::‘:,cwf’w:"zu ~————~-*2—l
min q& I3
V4 I
- I 25
T v
.. 3
34 T

«~— 275 63
v

£ 8]

Fig. 4 Front view of tube with internal graticule, type 93.
Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-362..
D14-362../93

TYPICAL OPERATION (voltages with respect to cathode)*
Conditions
Mean deflection plate potential

Shield voltage for optimum geometry Vg5,(2)
Accelerator and astigmatism control voltage Vg2,g4
Focusing voltage Vg3
Cut-off voltage for visual extinction

of focused spot —Vg1
Performance
Deflection coefficient

horizontal My

vertical My

Deviation of deflection linearity
Geometry distortion

Luminance reduction at the edges of the
useful scan (100 mm x 80 mm),
with respect to screen centre

Eccentricity of undeflected spot with respect to internal graticule
horizontal
vertical

Angle between x and y-traces

Angle between x-trace and x-axis of the internal graticule

Grid drive voitage for 10 uA screen current V4
Line width Lw.

LIMITING VALUES (Absolute maximum rating system)

Accelerator voltage Vg2,94
Shield voltage Vg5(2)
Focusing electrode voltage Vgg
Control grid voltage —Vg1
Cathode to heater voltage

positive Vit

negative —Vkf
Heater voltage Vs
Grid drive voltage, averaged over 1 ms Vg
Screen dissipation Wy
Control grid circuit resistance Rg1

* Notes are on next page.

2000

2000

2000

220 to 370

22 to 65

19

< 21

11,5

< 12

< 2
see note 8

< 30

< 4

< 2

90°

< 50

A 10

0,3

max. 2200

max. 2200

max. 2200

max. 200

min. 0

max. 125

max. 125

max. 6,6

min. 6,0

max. 20

max. 3

max. 1

< < < <

<

V/em
V/em

V/em
V/cm

%

note 2
note 3
note 4
note 5

note 6

note 7

note 9

note 9
note 10
note 6
note 11
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Instrument cathode-ray tubes D14-362

\ D14-362../93

NOTES

1.

©

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticuie is aligned with the facepiate by using the faceplate reference points (see Fig. 4).

The deflection plates must be operated symmetrically; asymmetric drive introduces trace distortion.
It is recommended that the tube be operated with equal mean x- and y-potentials, in order to
minimize tube adjustments. Under this condition g5 can be connected to g3, g4, and made equal to
mean y-potential for optimum spot (see also notes 3 and 4).

A difference between mean x- and y-potentials up to 75 V is permissible, however this may infiuence
the specified deflection coefficients, and a separate voltage on gg (equal to mean x-potential) may
be required.

The tube meets the geometry specification (see note 8) if Vg5 is equal to mean x-potential. A range
of + 50 V around mean x-potential may be applied for further correction.

Optimum spot is obtained with V 2, g4 equal to mean y-potential (see note 2). in general a toler-
ance of = 4 V has no visible effect; ng 4 tends to be lower with Vg5 more positive. The circuit
impedance Rgg g4 should be less than 10 kS2.

An actual focus range of 30 V should be provided on the front panel. Vg3 decreases with increasing
grid drive (see also Fig. 5).

Intensity control on the front panel should be limited to the maximum useful screen current
(approx. 50 uA; see also Fig. 5). It is to be adjusted either by the grid drive (up to 22 V) or for
maximum acceptable line width. The corresponding cathode current or 'gZ g4 (up to 500 uA)
depend on the cut-off voltage and cannot be used for control settings.

The sensitivity at a deflection of less than 75% of the useful scan will not differ from the sensitivity
at a deflection of 256% of the useful scan by more than the indicated value.

A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

10. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a

resistance of 185 + 25 £ at 20 OC, which increases by approx. 0,4%/K for rising temperature.
Approx 5 mA causes 10 trace rotation. Thus maximum required voltage is approx. 11 V for tube
tolerances (+ 59) and earth magnetic field with reasonable shielding (+ 20).

. 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 lg = 10 uA.
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120 7290345 200
T T——
——
| Vg3 T T ~d
screen | VgB
(uA) 71w
,
80 ,, 200
y
/I
40 Y 100
V/
/lscreen
0 0
0 10 20 Vg (V) 30

Fig. 5 Screen current (lgcreen) and focusing voltage (Vg3) as a function of grid drive voltage (Vg4);
typical curves.
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D14-363GY/93

AN

INSTRUMENT CATHODE-RAY TUBE

@® mono accelerator

® 14 cm diagonal rectangular flat face

internal magnetic lens system for vertical scan magnification, orthogonality, astigmatism and
eccentricity correction

iow heater consumption
with or without internal graticule
flat screen edges facilitate graticule illumination

reference points on faceplate for graticule alignment

for inexpensive oscilloscopes and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2,94 2000 V
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient
horizontal My 19 V/em
vertical My 11,5 V/ecm

The D14-363GY/93 is equivalent to the type D14-364GY/93 except for the following.

HEATING

Indirect by a.c. or d.c.*

Heater voltage Vs 6,3 V
Heater current If 0,1 A

Heating time to attain 10% of
the cathode current at equilibrium conditions approx. 7 s

* Not to be connected in series with other tubes.
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D14-364GY/93

AN

INSTRUMENT CATHODE-RAY TUBE

® mono accelerator
® 14 cm diagonal rectanguiar flat face

internal magnetic lens system for vertical scan magnification, orthogonality, astigmatism and
eccentricity correction

quick-heating cathode

with or without internal graticule

flat screen edges facilitate graticule illumination
reference points on faceplate for graticule alignment

for inexpensive oscilloscopes and read-out devices

QUICK REFERENCE DATA

Accelerator voltage Vg2,44 2000 VvV
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient
horizontal My 19 V/em
vertical My, 11,5 V/em

OPTICAL DATA

Screen

type GY

colour yellowish-green

persistence medium
Useful screen area = 102 mm x 82 mm; note 1 {last page
Useful scan area > 100 mm x 80 mm but one)
Internal graticule type 93; see Fig. 4
HEATING
Indirect by a.c. or d.c.*
Heater voltage \'Z: 8,3 V
Heater current I 0,24 A
Heating time to attain 10% of

the cathode current at equilibrium conditions approx. 5s

* Not to be connected in series with other tubes.
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D14-364GY/93

MECHANICAL DATA
Dimensions and connections (see also outline drawing)

Overall length (socket included) < 333 mm

Faceplate dimensions 118+ 0,5 mm x 98 + 0,5 mm
Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 55594
Socket with printed-wiring pins type 55595
Mu-metal shield 55598
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 block part of the
electron beam, hence a low impedance deflection plate drive is desirable.
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Instrument cathode-ray tube

D14-364GY/93

CAPACITANCES

x1 to all other elements except x2
x2 to all other elements except xq
y1 to all other elements except yo
y2 to all other elements except y1
X1 to x2

y1toy2

Control grid to all other elements
Cathode to all other elements

Cx1(x2) 48
Cx2(x1) 4
Cy1(y2) 3.4
Cy2(y1) 3.4
Cx1x2 33
Cy1y2 1
Cq1 6
Ck 3

pF
pF
pF
pF
pF
pF
pF
pF

January 1986
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D14-364GY/93

DIMENSIONS AND CONNECTIONS Dimensions in mm
178 171
' +5 ' a
rotation'?
308 coil T
; +6 (1N
\
\\
AR
A\
) ! Ay B 75 max
- N
X 13
N A 8V
L
- +5115 - max
~— 1182051 —
(= Y
R10 ——Lg
_x2] f |x1 ggM
! ~f ] +05
3 —
y1 J

4 IM) Im
27,5., | — 63 —] 7286562.2

Fig. 1 Outlines.

(1) Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 mm x 102 mm.

(2) The coil is fixed to the envelope with resin and adhesive tape.

(3) The length of the connecting leads of the rotation coil is min. 350 mm.

(4) Reference points on faceplate for graticule alignment (see Fig. 4).
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Instrument cathode-ray tube

D14-364GY/93

13+ 10°

x-axis
of face

7286560.1

7286559.2

92,94 x2

Fig. 2 Pin arrangement; bottom view. Fig. 3 Electrode configuration.

Internal graticule

The internal graticule is aligned with the faceplate by using the faceplate reference points, see Fig. 4.
See also note 1.
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Fig. 4 Front view of tube with internal graticule, type 93.
Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-364GY/93

TYPICAL OPERATION (voltages with respect to cathode)*
Conditions
Mean deflection plate potential

Shield voltage for optimum geometry Vgs5,(0)
Accelerator and astigmatism control voltage V92,94
Focusing voltage Vgg
Cut-off voltage for visual extinction

of focused spot —Vg1
Performance
Deflection coefficient

horizontal My

vertical My

Deviation of deflection linearity
Geometry distortion

Luminance reduction at the edges of the
useful scan (100 mm x 80 mm),
with respect to screen centre

Eccentricity of undeflected spot with respect to internal graticule
horizontal
vertical

Angle between x and y-traces

Angle between x-trace and x-axis of the internal graticule

Grid drive voltage for 10 uA screen current Vg
Line width lL.w.

LIMITING VALUES (Absolute maximum rating system)

Accelerator voltage Vg2,94
Shield voltage Vg5(2)
Focusing electrode voltage Vg3
Control grid voltage —Vg1
Cathode to heater voltage

positive Vif

negative —=Vif
Heater voltage V¢
Grid drive voltage, averaged over 1 ms Vg
Screen dissipation Wy
Control grid circuit resistance Rg1

* Notes are on next page.

2000

2000

2000

100 to 200

22 to 65

19

< 21

11,6

< 12

< 2
see note 8

< 30

< 4

< 2

900

< 50

~ 10

0,3

max. 2200

max. 2200

max. 2200

max. 200

min 0

max 125

max 125

max 6,6

min 6,0

max. 20

max. 3

max. 1

\% note 2
\% note 3
\% note 4
\' note 5
\% note 6
V/em
V/em
V/em
V/em
% note 7
%
MM hote 9
mm

note 9

note 10
\% note 6
mm note 11
\Y
Y,
Y,
\"
\Y,
\Y
Y
\Y,
Y
\Y
mW/cm?
mMQ
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Instrument cathode-ray tube D14-364GY/ 93

NOTES

1.

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

The deflection plates must be operated symmetrically; asymmetric drive introduces trace distortion.
It is recommended that the tube be operated with equal mean x- and y-potentials, in order to
minimize tube adjustments. Under this condition g5 can be connected to g2,g4, and made equal to
mean y-potential for optimum spot (see also notes 3 and 4).

A difference between mean x- and y-potentials up to 75 V is permissible, however this may influence
the specified deflection coefficients, and a separate voltage on gg (equal to mean x-potential) may be
required.

The tube meets the geometry specification (see note 8) if Vg5 is equal to mean x-potential. A range
of + 30 V around mean x-potential may be applied for further correction.

Optimum spot is obtained with Vg2'94 equal to mean y-potential (see note 2). In general a tolerance
of £ 4V has no visible effect; Vg3 g4 tends to be lower with Vg5 more positive. The circuit impe-
dance Rg2 g4 should be less than 10 kS2.

An actual focus range of 30 V should be provided on the front panel. Vgg decreases with increasing
grid drive (see also Fig. 5).

Intensity control on the front panel should be limited to the maximum useful screen current
(approx. 50 uA; see also Fig. 5). It is to be adjusted either by the grid drive (up to 22 V) or for
maximum acceptable line width. The corresponding cathode current or lgz'g4 (up to 500 nA)
depend on the cut-off voltage and cannot be used for control settings.

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.

A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a

resistance of 185 * 25 £ at 20 OC, which increases by approx. 0,4%/K for rising temperature.
Approx. 5 mA causes 10 trace rotation. Thus maximum required voltage is approx. 11 V for tube
tolerances (+ 5°) and earth magnetic field with reasonable shielding (+ 2°).

. 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 lg = 10 uA.
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D14-364GY/93

7295522
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Fig. 5 Screen current (Igcreen) and focusing voltage (Vg3) as a function of grid drive voltage (Vg);
typical curves.
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MAINTENANCE TYPE D14-370GH/93 -

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity
quick-heating cathode

internal graticule

high sensitivity and high brightness

short overall length

for compact oscilloscopes with up to 76 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage Vg7(2) 10 16,5 kV
First accelerator voltage Vg4 2 2,2 kV
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient

horizontal My 8 8,3 V/em

vertical My 4 4 V/em
OPTICAL DATA
Screen metal-backed phosphor

type GH

colour green

persistence medium short
Useful screen area > 102 mm x 82 mm; note 1 (last page)
Useful scan area =100 mm x 80 mm
Internal graticule type 93; see Fig. 4
HEATING
Indirect by a.c. or d.c.*
Heater voltage Vi 63 V
Heater current I 0,24 A
Heating time to attain 10% of the cathode

current at equilibrium conditions approx. 5 s

* Not to be connected in series with other tubes.
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D14-370GH/93

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <338 mm

Faceplate dimensions 118+ 0,5mm x 98 £ 0,5 mm
Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
—= region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 55594
Socket with printed-wiring pins type 55595

Final accelerator contact connector type 55569/55597
Mu-metal shield 55599
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical
y-plates symmetrical
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Instrument cathode-ray tube

|
L

D14-370GH/93

CAPACITANCES

x1 to all other elements except xo

x2 to all other elements except xq

y1 to all other elements except yo

y2 to all other elements except yq

X1 to x2

yitoy2

Control grid to all other elements
Cathode to all other elements

Focusing electrode to all other elements

Cx1(x2)
Cx2(x1)
Cy1(y2)
Cy2(y1)
Cx1x2
Cyty2
Cg1

Ck

Cg3

4,2
4,2
3,1
3,1

1.6

3,2

pF
pF
pF
pF
pF
pF
pF
pF
pF

July 1983
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D14-370GH/93 J L

DIMENSIONS AND CONNECTIONS Dimensions in mm
Tt
! 60
' } ¢
171
178 max
+5 detail | |
A
e
:113 I rotutionm
6 d/ coil
%
RN .
\\\
\k 2 75 max
! Rt N 1
13 (3)
8
I ‘
19 max ]
}
+15
~——118+05
N y2 )
R10 —T— |mc
x2| | f |x1 B“)
' N iOS
(4) ! f ! gz,g
3 7| -—m ) 10,1
4 IM) ' Tm ‘
275> -« 63— 7286834.3 detail A

1. Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 mm x 102 mm (diagonal 153 mm).

. The coil is fixed to the envelope with resin and adhesive tape.
. The length of the connecting leads of the rotation coil is min. 350 mm.
. Reference points on faceplate for graticule alignment (see Fig. 4).

oA WN

. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around the
indicated position.
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Instrument cathode-ray tube

D14-370GH/93

DIMENSIONS AND CONNECTIONS (continued)

Fig. 2 Pin arrangement; bottom view.

7286832.1

g3
92 —f—=—
g1 —p=— —
« —
7286831.2 f f

Fig. 3 Electrode configuration.

102 min
100
-+~ 010 |~ - -2
ot + *1 1
T T
I 25
82 ) I 2 l
80 Q¥ +—— e - + +—- 2—
min oY I i T
” T
__ = I 25
I v
-+ t + + 1 l
4
34
L N
VAl N T
1 ' Zlnala-c
#|0,3B-C
-~ 275 63 7286561.2
\Va ‘,
X N O
EON B A5Y

Fig. 4 Front view of tube with internal graticule, type 93. The faceplate reference points are used

for aligning the graticule with the faceplate.

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-370GH/93

TYPICAL OPERATION (voltages with respect to cathode) *

Conditions

Final accelerator voltage

Mean deflection plate potential

Shield voltage for optimum geometry

First accelerator and astigmatism control voltage
Focusing voltage

Grid 2 voltage

Cut-off voltage for visual extinction of focused spot

Vg7(0)

Vg5
Vg4
Vg3
ng
~Vg1

Outer conductive coating (m) and mu-metal shield to be earthed.

Performance

Horizontal deflection coefficient
Vertical deflection coefficient
Deviation of deflection linearity
Geometry distortion

Eccentricity of undeflected spot
in horizontal direction

in vertical direction
Angle between x- and y-traces
Angle between x-trace and x-axis of internal graticule

Luminance reduction with respect to screen centre
x-axis, outer graticule line

y-axis, outer graticule line

any corner
Grid drive for 10 pA screen current
Line width

* Notes are on last page.

MX
My

Vd
l.w.

10 16,5 kV
2 2,2 kV note 2
2 2,2 kV note 3
2 2,2 kV note 3
400 to 800 Y,
2 2,2 kv
45t090 |50to 100 V
8 8,3 V/cm £ 10%
4,0 4,0 V/cm + 5%
< 2% note 4
note 5
<4mm
<2mm
900 note 2
<50 note 6
< 30%
< 30%
< 50%
approx 20 Vv
approx 0,35 mm note 7
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Instrument cathode-ray tube

AN

D14-370GH/93

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage Vg71(0)
Shield voltage Vg5
First accelerator and astigmatism control voitage Vg4
Focusing electrode voltage Vgg
Grid 2 voltage ng
Control grid voltage —Vg1

Cathode to heater voltage

positive Vit

negative ~Vis
Heater voltage Vi
Voltage between g2 and g4 Avgzig4

Voltage between g4,g5

and any deflection plate AVg4 95X,y
Grid drive, averaged over 1 ms Vg
Screen dissipation Wy
Control grid circuit resistance Rg1

max.
max.

max.

max.

max.
min.

max.
max.
max.
min.

max.

max.

max.
max.

max.

18 kV note 8
3,3 kv
3,3 kV
2,5 kV
2,5 kV

200
0

<<

125
125

6,6
6,0

<< < <

500 Vv

25 V
8 mW/cm?
1 MQ

ﬁ\pril 1984
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D14-370GH/93

NOTES

1.

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

The deflection plates must be operated symmetrically; floating mean x- or y-potentials will result
into non-uniform line width and geometry distortion. The mean x- and y-potentials should be
equal; under this condition the tube will be within the specification without corrections for astig-
matism and geometry.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is
inevitable. In this case V45 must be made equal to mean x-potential, and a range of 0 to 25 V
with respect to mean y-potential will be required on g4 for astigmatism correction. The circuit
resistance for Vgq should be < 10 kS2.

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.

A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 185 + 25 £ at 0 ©C, which increases by approx. 0,4%/K for rising temperature.
Approx. 6,5 mA causes 1° trace rotation. Thus maximum required voltage is approx. 13 V for tube
tolerances (+ 50) and earth magnetic field with reasonable shielding (+ 20).

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 lg = 10 uA.

The X-ray dose rate remains below the acceptable value of 36 pA/kg (0,5 mR/h), when the tube is
used within its limiting values (beam current lg< 100 nA).
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D14-371GH/123

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face
domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity

internal graticule
high sensitivity and high brightness

°

®

®

e |ow heater consumption
°

°

® short overall length

°

for compact oscilloscopes with up to 75 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage Vg7(%) 10 16,5 kV
First accelerator voltage Vg4 2 2,2 kV
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient
horizontal My 8 8,3 V/cm
vertical My 4 4 V/em

The D14-371GH/123 is equivalent to the type D14-372GH/123 except for the following.

HEATING
Indirect by a.c. or d.c.*
Heater voltage V¢ 63 V
Heater current I 0,1 A
Heating time to attain 10% of

the cathode current at equilibrium conditions approx. 7 s

* Not to be connected in series with other tubes.
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D14-372GH/123

J\

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity

internal graticule
high sensitivity and high brightness

°
e

°

® quick-heating cathode
°

°

® short overall length

°

for compact oscilloscopes with up to 75 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage
First accelerator voltage
Minimum useful scan area

Deflection coefficient
horizontal
vertical

Vg7(%) 10 i 16,5 kV
Vg4 2 2,2 kV
100 mm x 80 mm

My 8 8,3 V/cm
My 4 4 V/em

OPTICAL DATA

Screen
type
colour
persistence

Usefud screen area
Useful scan area
Internal graticule

HEATING

Indirect by a.c. or d.c.*
Heater voltage

Heater current

Heating time to attain 10% of the cathode
current at equilibrium conditions

* Not to be connected in series with other tubes.

metal-backed phosphor

GH

green

medium short

=102 mm x 82 mm; note 1 (last page
> 100 mm x 80 mm but one)

type 123; see Fig. 4

<
-

approx. 5s
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D14-372GH/123

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <338 mm

Faceplate dimensions 118+ 0,5 mm x 98 £ 0,5 mm
Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 4) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 556594

Socket with printed-wiring pins type 55595

Final accelerator contact connector type 55569/55597
Mu-metal shield 55599

FOCUSING electrostatic
DEFLECTION double electrostatic
X-plates symmetrical
y-plates symmetrical
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Instrument cathode-ray tube D14-372GH/123

AN

CAPACITANCES

x1 to all other elements except xo Cx1(x2) 4,8 pF
x2 to all other elements except x1 Cx2(x1) 3,6 pF
y1 to all other elements except yo Cy1(y2) 3,0 pF
y2 to all other elements except y1 Cyz(y” 3,0 pF
X1 to xp Cxix2 3,3 pF
y1toyp Cy1y2 1,4 pF
Control grid to all other elements Cg1 6,5 pF
Cathode to all other elements Ck 3,2 pF
Focusing electrode to all other elements Gg3 8 pF
Final accelerator electrode to all other elements Cq7 480 pF

February 1986 227



D14-372GH/123

DIMENSIONS AND CONNECTIONS

(3)

outer conductive
coating (m)

Dimensions in mm

2 A- —‘—(
rotation

coil

2 75 max

3 g ‘
Lo
19 max -
t
st
*15
<1182 05 "L
~ v2 3 !
R10 —T— , .5
x2| | f |x1 gg (1
o, R £0,5 520
(4) R
3 [yt ) l — +0,1
f (4) (4) .
275+ «— 3 —> 7295620 detail A

Fig. 1.

1. Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 mm x 102 mm (diagonal 153 mm).

O bh W N

indicated position.

. The coil is fixed to the envelope with resin and adhesive tape.
. The length of the connecting leads of the rotation coil is min. 350 mm.
. Reference points on faceplate for graticule alignment (see Fig. 4).

. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around the
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Instrument cathode-ray tube

D14-372GH/123

DIMENSIONS AND CONNECTIONS (continued)

y2
13°+10°
N
X-axis

of face

@0

7286832.1

Fig. 2 Pin arrangement; bottom view.

7286831.2 f f

Fig. 3 Electrode configuration.

102 min
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/ \
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! | |
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Fig. 4 Front view of tube with internal graticule, type 123. The faceplate reference points are used

for aligning the graticule with the faceplate.

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-372GH/123

TYPICAL OPERATION (voltages with respect to cathode)*
Conditions

Final accelerator voltage Vg7(8)
Mean deflection plate potential

Shield voltage for optimum geometry VgS
First accelerator and astigmatism control voltage Vga
Focusing voltage Vg3
Grid 2 voltage Vg2
Cut-off voltage for visual extinction of focused spot —Vg1

Outer conductive coating (m) and mu-metal shield to be earthed.

Performance
Horizontal deflection coefficient My
Vertical deflection coefficient My

Deviation of deflection linearity
Geometry distortion

Eccentricity of undeflected spot
in horizontal direction
in vertical direction

Angle between x- and y-traces
Angle between x-trace and x-axis of internal graticule

Luminance reduction with respect to screen centre
x-axis, outer graticule line
y-axis, outer graticule line

any corner
Grid drive for 10 uA screen current V4
Line width lLw,

* Notes are on last page but one.

10 16,5 kV
2 2,2 kV note 2
2 2,2 kV note 3
2 2,2 kV note 3
0,19xVgq100,26 x Vgq
2 2,2 kv
45 to 90 ! 50 to 100 V
8 8,3 V/em £ 10%
4,0 4,0 V/cm £ 5%
<2% note 4
note 5
<4mm
<2mm
900 note 2
<50 note 6
< 30%
< 30%
< 50%
approx. 20V
approx. 0,33 mm note 7
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Instrument cathode-ray tube D14-372GH /123

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage Vg7(Q) max. 18 kV  Fig. 6
Shield voltage Vg5 max. 3,3 kV
First accelerator and astigmatism control voltage Vg4 max. 3,3 kV
Focusing electrode voltage Vg3 max. 2,5 kV
Grid 2 voltage Vg2 max. 2,5 kV
Control grid voltage _\/91 r':'a: 208 x
Cathode to heater voltage

positive Vs max. 125 V

negative —Vk§ ‘max. 125 V

max. 6,6 V

Heater voltage Vs min. 6.0 V
Voltage between g2 and g4 AV92’g4 max. 2 kV
Voltage between g4,35

and any deflection plate AVg4 g5 .x,y max. 500 V
Grid drive, averaged over 1 ms V4 max. 25 V
Screen dissipation Wy max. 8 mW/cm?
Control grid circuit resistance Rg1 max. 1 MQ
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D14-372GH/123

NOTES

1.

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 4).

. The deflection plates must be operated symmetrically; floating mean x- or y-potentials will result

into non-uniform line width and geometry distortion. The mean x- and y-potentials should be equal;
under this condition the tube will be within the specification without corrections for astigmatism
and geometry. A range of AV95 = —50 to + 50 V may be applied for pincushion/barrel correction.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

. For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is

inevitable. In this case Vgs must be made equal to mean x-potential, and a range of 0 to —25 V
with respect to mean y-potential will be required on g4 for astigmatism correction. The circuit
resistance for Vgq should be < 10 k2.

. The sensitivity at a deflection of less than 75% of the useful scan will not differ from the sensitivity

at a deflection of 256% of the useful scan by more than the indicated value.

. A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned

with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a

typical resistance of 185 + 25 Q at 20 ©C, which increases by approx. 0,4%/K for rising temperature.
At typical operation (Vg5 =2200V, Vg7 = 16,5 kV) approx. 6,5 mA causes 1° trace rotation. Thus
maximum required voltage is approx. 13 V for tube tolerances (+ 50) and earth magnetic field with

reasonable shielding (+ 20). _

The required current for 10 trace rotation is related to approx. \/Vg5.

. 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 Ig = 10 uA.
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Instrument cathode-ray tube D14—372GH/ 123

AN

7295523.1

100 1000
lbx Vg3
(uA) (v
Ibx
|| Vg3
50 £ 500
7
/]
e
A
0 // 0
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Fig. 5 Beam current (lpy) and focusing voltage (Vg3) as a function of grid drive voltage (V4)
at Vg7 =16,5kV, Vg5 =2,2 kV; typical curves.
Ipx is the beam current, without scan, measured on x2, when the deflection plate potentials
have been adjusted to V,,1 = V9 = 2200 V, V1 = 1500 V, V2 = 1900 V, thus directing

y y x1 X
the total beam current to x2.
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Fig. 6 0.5 mR/h isoexposure-rate limit curve,
measured according to TEPAC104.
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MAINTENANCE TYPE

D14-380GH/93 -

J\

INSTRUMENT CATHODE-RAY TUBE

quick-heating cathode

internal graticule

short overall length

QUICK REFERENCE DATA

14 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

side contacts to deflection plates

high sensitivity and high brightness

for compact oscilloscopes with up to 150 MHz bandwidth

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity

Final accelerator voltage
First accelerator voltage
Minimum useful scan area

Deflection coefficient
horizontal

vertical
Photographic writing speed

16,5 kV
2,2 kV
100 mm x 80 mm

8,3 V/cm
4 V/em (max. 4,2 V/em)
2,0 cm/ns

OPTICAL DATA

Screen
type
colour
persistence

Useful screen area
Useful scan area
Internal graticule

HEATING

Indirect by a.c. or d.c.*
Heater voltage

Heater current

Heating time to attain 10% of the cathode current

at equilibrium conditions

* Not to be connected in series with other tubes.

metal-backed phosphor

GH
green

medium short

= 102 mm x 82 mm; note 1 (last page)
=100 mm x 80 mm

type 93; see Fig. 5

V¢

63V
0,24 A

approx. 5's

November 1985
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D14-380GH/93

MECHANICAL DATA

Dimensions and connections (see also outline drawings)

Overall length (socket included)
Faceplate dimensions

Net mass
Base

Mounting

<338 mm
118+ 0,5 mm x 98 £ 0,5 mm

approx. 1 kg

12 pin, all glass, JEDEC B12-246

The tube can be mounted in any position. It must not be supported by the socket and not by the base
— region alone. The reference points on adjoining edges of the faceplate (see Fig. 5) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping)

Socket with solder tags

Socket with printed-wiring pins

Side contact connector for ¢ 0,6 mm pin (4 required)
Final accelerator contact connector

Mu-metal shield

FOCUSING

DEFLECTION
x-plates
y-plates

supplied with tube

type 5565694

type 55595

type 55596 (AMP87313)
type 55569/55597
55599

electrostatic

double electrostatic
symmetrical
symmetrical
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Instrument cathode-ray tube

J\

D14-380GH/93

CAPACITANCES

X1 to all other elements except xo

x2 to all other elements except xq

y1 to all other elements except yo

y2 to all other elements except Y1

X1 to x2

yitoyo

Control grid to all other elements
Cathode to ail other elements

Focusing electrode to all other elements

Cx1(x2)
Cx2(x1)
Cy1(y2)
Cya2y1)
Cx1x2
Cy1y2
Cg']

Ck

Cg3

2,4
24
1,9
1,9
1,8
1,5

3,2

pF
pF
pF
pF
pF
pF
pF
pF
pF

July 1983
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D14-380GH/93

DIMENSIONS AND CONNECTIONS

Dimensions in mm

=
60'9
| |
171
178 max
+5 detail i
A 231
% 7
\ 75 o X :
313 [ ) J rotqtion( !
*6 0 coil
1 A ‘\
/G}:; :;l\\v—-————— —
\
detail & 75 max
B l . .
13 ’ (3) |
8
vy
19 max -
S A R
A
+15
~——118+05' L —
~ y2 ) 4
R10 —T— l | mix 2 0,65+ 0,05
le f o |x1| o8®m T
— - - -
L-» F +05 229 3 min
(4) ’
34 17 l /_+o
\_ |Y1 y, S
} Im ) ) .
27,5* | — 63 — 7286835.4 .d_?im getq—”B.
Fig. 1 Outlines.
1. Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 x 102 mm (diagonal 153 mm).
2. The coil is fixed to the envelope with resin and adhesive tape.
3. The length of the connecting leads of the rotation coil is min. 350 mm.
4. Reference points on faceplate for graticule alignment (see Fig. 5).
5. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around
the indicated position.
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Instrument cathode-ray tube

D14-380GH/93

<«——- 66,5 max ————‘

x1 X2 I

92 i.c. 7286830.1 7286833.1

Fig. 3 Side-contact arrangement

Fig. 2 Pin arrangement; bottom view.
bottom view.

102 min
100

g1 = -
o —

7Z86831.2 f f

Fig. 4 Electrode
configuration.

I '
82 g9 Q(?/-——-—H,:H:.f'}.iit RS REEE } t '
min ,_)"/ b 3
A 1
F - v
b t t Fod o 1
. 4
34 T
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Zs ™ 8]

0,3[B-C

275 63 7286561.2
N/ A

Fig. 5 Front view of tube with internal graticule, type 93. The faceplate reference points are used

for aligning the graticule with the faceplate.
Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-380GH/93

TYPICAL OPERATION (voltages with respect to cathode)*

Conditions

Final accelerator voltage Vg7(%) 16,5 kV

Mean deflection plate potential 2,2 kV note 2
Shield voltage for optimum geometry Vg5 2,2 kV note3
First accelerator and astigmatism control voltage Vg4 2,2 kV note3
Focusing voltage Vg3 400 to 800 V

Grid 2 voltage ng 2,2 kV

Cut-off voltage for visual extinction of focused spot —Vg1 50to 100 V

Outer conductive coating (m) and mu-metal shield to be earthed.

Performance

Horizontal deflection coefficient My 8,3 V/em = 10%
Vertical deflection coefficient My 4,0 V/cm £ 5%

Deviation of deflection linearity < 2% noted

Geometry distortion note 5
Eccentricity of undeflected spot

in horizontal direction < 4 mm

in vertical direction < 2 mm
Angle between x- and y-traces 90° note 2
Angle between x-trace and x-axis of internal graticule < 50 note 6
Luminance reduction with respect to screen centre

X-axis, outer graticule line < 30 %

y-axis, outer graticule line < 30 %

any corner < 50 %
Grid drive for 10 uA screen current V4 approx. 20 V
Line width l.w. approx. 0,35 mm note 7
Photographic writing speed (Vg =50 V;

Polaroid 612 film; GH phosphor;

F = 1,2; magnification 0,5) p.Ww.s. 2,0 cm/ns

* Notes are on last page.

240 April 1984



Instrument cathode-ray tube

D14-380GH/93

AN

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage
Shield voltage

First accelerator and astigmatism control voltage

Focusing electrode voltage
Grid 2 voltage

Control grid voltage

Cathode to heater voltage
positive

negative
Heater voltage

Voltage between g2 and g4

Voltage between g4,95
and any deflection plate

Grid drive, averaged over 1 ms
Screen dissipation
Control grid circuit resistance

Va7(0)
V95
Vg4
Vg3

Vgg

_VQ1

Vit
—Vkf
Vs

AVg2,g4

AVg4,g5,x,y
Vd
We

Rg-]

max.
max.
max.
max.
max.

max.

min.

max.
max.
max.

min.

max.

max.

max.

max.
max.

18
3.3
3.3
25
25

200

125
125

6,6
6,0

500
25

kV note 8
kV

mW/ecm?
M

April 1984
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D14-380GH/93

NOTES

1.

As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 5).

The deflection plates must be operated symmetrically; floating mean x- or y-potentials will result into
non-uniform line width and geometry distortion. The mean x- and y-potentials should be equal;
under this condition the tube will be within the specification without corrections for astigmatism
and geometry.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot
shaping (astigmatism) and eccentricity calibration.

For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is
inevitable. In this case Vg5 must be made equal to mean x-potential, and a range of 0 to —25 V
with respect to mean y-potential will be required on g4 for astigmatism correction. The circuit
resistance for Vg4 should be < 10 kS2.

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.

A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 185 + 25  at 20 OC, which increases by approx. 0,4%/K for rising temperature.
Approx. 6,5 mA causes 10 trace rotation. Thus maximum required voltage is approx. 13 V for tube
tolerances (+ 50) and earth magnetic field with reasonable shielding (+ 20),

aea agnetic easonable s

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 lg = 10 uA.

The X-ray dose rate remains below the acceptable value of 36 pA/kg (0,5 mR/h), when the tube is
used within its limiting values (beam current lg < 100 uA).
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D14-381GH/123

N\

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity
low heater consumption

internal graticule
high sensitivity and high brightness

°
°
°
o
® side contacts to deflection plates
°
°
® short overall length

°

for compact oscilloscopes with up to 150 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage Vg7(8) 16,5 kV
First accelerator voltage Vg4 2,2kV
Minimum useful scan area 100 mm x 80 mm
Deflection coefficient

horizontal My 8,3 V/cm

vertical My 4 V/cm (max. 4,2 V/cm)
Photographic writing speed p.w.s. 2,0cm/ns

The D14-381GH/123 is equivalent to the type D14-382GH/123 except for the following.

HEATING

Indirect by a.c. or d.c.*

Heater voltage Vs 6,3V
Heater current If 0,1A

Heating time to attain 10% of
the cathode current at equilibrium conditions approx. 7s

* Not to be connected in series with other tubes.
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D14-382GH/123

AN

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face

domed mesh post-deflection acceleration

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity

quick-heating cathode

side contacts to deflection plates

internal graticule

high sensitivity and high brightness

short overall length

for compact oscilloscopes with up to 150 MHz bandwidth

QUICK REFERENCE DATA

Final accelerator voltage Vg7(%)

First accelerator voltage Vga

Minimum useful scan area

Deflection coefficient

horizontal My
vertical My
Photographic writing speed p.w.s.

16,5 kV
2,2kV
100 mm x 80 mm

8,3 V/cm
4 V/cm (max. 4,2 V/cm)

2,0cm/ns

OPTICAL DATA

Screen metal-backed phosphor
type GH
colour green
persistence medium short

Useful screen area
Useful scan area

Internal graticule

Indirect by a.c. ord.c.*

Heater voltage V¢

Heater current lf

Heating time to attain 10% of the cathode current

at equilibrium conditions approx.

* Not to be connected in series with other tubes.

=102 mm x 82 mm; note 1 (last page
> 100 mm x 80 mm but one)

type 123; see Fig. 5

63V
0,24 A

5s
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D14-382GH/123

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <338 mm

Faceplate dimensions 118 £ 0,56 mm x 98 + 0,56 mm
Net mass approx. 1 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 5) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube
Socket with solder tags type 55594

Socket with printed-wiring pins type 556595

Side contact connector for ¢ 0,65 mm pin (4 required) type 55596 (AMP87313)
Final accelerator contact connector type 55569/565597
Mu-metal shield 55599

FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical

y-plates symmetrical
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Instrument cathode-ray tube D14-382GH/123

J

CAPACITANCES

X1 to all other elements except xo Cx1(x2) 2,2 pF
x2 to all other elements except x4 Cx2(x1) 2,3 pF
y1 to all other elements except yo Cy1(y2) 1,7 pF
y2 to all other elements except y1 Cy2(y1) 1,8 pF
X1 to xg Cx1x2 3 pF
yitoysp Cy1y2 1,3 pF
Control grid to all other elements Cg1 6,5 pF
Cathode to all other elements Ck 3,2 pF
Focusing electrode to all other elements Cg3 8 pF
Final accelerator electrode to all other elements Cq7 480 pF
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D14-382GH/123

DIMENSIONS AND CONNECTIONS Dimensions in mm
60(5)
) '
178 ‘
+5
231
+6
>
313 rotation'?
+6 coil
7
/E}::':,-\»(\\—-- - — - ele
. \ outer conductive 2 75 max
deg’" coating (m) .
! - . |
" 3)
13 g ’ !
L
19 max _—__
4
+15
~——118+05" " —
X y N
R10 — 1 |

|

2
- 9 e 2 0,65+0,05
2 ) i f- Ix1 98(1) imux ‘ — | -—
v I L f [ £05 %L‘gz,g 3min

31_2& —IW y. i —3 =% '

4 ) (4) ‘ )
275 - §3— 7295519 detail A detail B

Fig. 1 Outlines.

1. Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will
pass through an opening of 122 x 102 mm (diagonal 153 mm).

. The coil is fixed to the envelope with resin and adhesive tape.
. The length of the connecting leads of the rotation coil is min. 350 mm.
. Reference points on faceplate for graticule alignment (see Fig. 5).

a H» WON

. The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around
the indicated position.
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Instrument cathode-ray tube D14-382GH/123

DEVELUPMENI DAILA

92 i.c. 7286830.1 - 7286833.1 7286831.2 f f
Fig. 2 Pin arrangement; bottom view. Fig. 3 Side-contact arrangement Fig. 4 Electrode
bottom view. configuration.
102 min
100
1= 010 |« D2
A N
[ ! T ! i I [
| | | | + | |
- i | [ | + |
’; . 5 [ S
TOD o] N B I I ‘ . .
90 ‘* 4 | | : | v,
} . | | ‘ | 4
i | 1 i | 25
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/
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/¢>
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Fig. 5 Front view of tube with internal graticule, type 123. The faceplate reference points are used
for aligning the graticule with the faceplate,

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-382GH/123

TYPICAL OPERATION (voltages with respect to cathode)*

Conditions

Final accelerator voltage Vg7(2) 16,5 kV

Mean deflection plate potential 2,2 kV note 2
Shield voltage for optimum geometry Vg5 2,2 kV note 3
First accelerator and astigmatism control voltage Vg4 2,2 kV note 3
Focusing voltage Vg3 0,19 x Vg4 to 0,26 x Vg4

Grid 2 voltage Vg2 2,2 kV
Cut-off voltage for visual extinction of focused spot —Vg1 50 to 100 V

Outer conductive coating (m) and mu-metal shield to be earthed.

Performance
Horizontal deflection coefficient My 8,3 V/cm = 10%
Vertical deflection coefficient My 4,0 V/em £ 5%
Deviation of deflection linearity < 2 % note4d
Geometry distortion note 5
Eccentricity of undeflected spot

in horizontal direction < 4 mm

in vertical direction < 2 mm
Angle between x- and y-traces 900 note 2
Angle between x-trace and x-axis of internal graticule < 50 note 6
Luminance reduction with respect to screen centre

X-axis, outer graticule line < 30 %

y-axis, outer graticule line < 30 %

any corner < 50 %
Grid drive for 10 uA screen current Vg approx. 20 V
Line width lL.w. approx. 0,33 mm note 7
Photographic writing speed (V4 =50 V;

Polaroid 612 film; GH phosphor;

F = 1,2; magnification 0,5) p.W.S. 2,0 cm/ns

* Notes are on last page but one.

250 February 1986



Instrument cathode-ray tube D14-382GH/ 123

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage Vg7(g) max. 18 kV  Fig. 7
Shield voltage Vg5 max. 3,3 kV
First accelerator and astigmatism control voltage Vga max. 3,3 kV
Focusing electrode voltage Vg3 max. 2,5 kV
Grid 2 voltage ng max. 2,5 kV
Control grid voitage Vg1 :?: 208 \\i
Cathode to heater voltage

positive Vs max. 125 V

negative =V max. 1256 V
Heater voltage Vs ::Ia: gg x
Voltage between g2 and g4 AV92'94 max. 2 kV
Voltage between g4,95

and any deflection plate AVg4 g5 x,y max. 500 V
Grid drive, averaged over 1 ms Vg max. 25 V
Screen dissipation Wy max. 8 mW/cm?
Control grid circuit resistance Rg1 max. 1 MQ
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D14-382GH/123

NOTES

1. As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,
application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 5).

2. The deflection plates must be operated symmetrically; floating mean x- or y-potentials will result
into nan-uniform line width and geometry distortion. The mean x- and y-potentials should be
equal; under this condition the tube will be within the specification without corrections for astig-
matism and geometry. A range of AV95 = -50 to + 50 V may be applied for pincushion/barrel correction.

The tube features internal magnetic correction for orthogonality between x- and y-traces, spot shaping
(astigmatism) and eccentricity calibration.

3. For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is
inevitable. In this case Vg5 must be made equal to mean x-potential, and a range of 0 to —25 V with
respect to mean y-potential will be required on g4 for astigmatism correction. The circuit resistance
for Vg4 should be < 10 kS2.

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 100 mm x 80 mm and 98 mm x 78 mm is aligned
with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

6. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a
typical resistance of 185 + 25 Q at 20 ©C, which increases by approx. 0,4%/K for rising temperature.
At typical operation (Vgs =2200V, V47 = 16,5 kV) approx. 6,5 mA causes 10 trace rotation. Thus
maximum required voltage is approx. 13 V for tube tolerances (* 5°) and earth magnetic field with
reasonable shielding (+ 29).

The required current for 1° trace rotation is related to approx. \/Vgs.

7. 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 lg = 10 pA.
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Instrument cathode-ray tube i D14-382GH/123

J
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Fig. 6 Beam current (lpx) and focusing voltage (Vg3) as a function of grid drive voltage (Vy);
typical curves,

Ipx is the beam current, without scan, measured on x2, when the deflection plate potentials
have been adjusted to Vy1 = Vy2 =2200 V, Vy1 = 1500 V, V42 = 1900 V, thus directing
the total beam current to x2.
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Fig. 7 0,5 mR/h isoexposure-rate limit curve,
measured according to TEPAC104,
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D14-400GH/123

AN

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face
domed mesh post-deflection acceleration
symmetrical helix system for vertical deflection

quick-heating cathode

side contacts to deflection plates
internal graticule

high sensitivity and high brightness

QUICK REFERENCE DATA

for oscilloscopes with up to 500 MHz bandwidth

internal magnetic lens system for correction of orthogonality, astigmatism and eccentricity

Final accelerator voltage
First accelerator voltage
Minimum useful scan area

Deflection coefficient
horizontal
vertical

Photographic writing speed

Vgr(9) 24 kV
Vg2 3 kV
100 mm x 80 mm

My 7,3 V/em (max. 8,0 V/cm)
My 2,9 V/em (max. 3,0 V/cm)

p.w.s. min. 3 cm/ns

OPTICAL DATA

Screen
type
colour
persistence

Useful screen area
Useful scan area
Internal graticule

HEATING

Indirect by a.c. or d.c.*
Heater voltage

Heater current

Heating time to attain 10% of the cathode current
at equilibrium conditions

* Not to be connected in series with other tubes.

metal-backed phosphor
GH

green

medium short

2 102 mm x 82 mm; note 1 (last page)
2 100 mm x 80 mm

type 123; see Fig. 5

Vi 6,3 V
lf 0,24 A
approx. 5s
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D14-400GH/123

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <419 mm

Faceplate dimensions 118+ 1,0mmx 98 + 1,0 mm
Net mass approx. 1,2 kg

Base 12 pin, all glass, JEDEC B12-246
Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone. The reference points on adjoining edges of the faceplate (see Fig. 5) enable the tube to be
mounted accurately in the front panel, thus providing optimum alignment of the internal graticule.

Accessories

Pin protector (required for shipping) supplied with tube

Side pin protection band 3322 027 10200

Socket with solder tags type 55594

Socket with printed-wiring pins type 556595

Side contact connector for ¢ 0,65 mm pin (2 required) type 556596 (cat. no. 9390 299 90002)

Side contact connector for ¢ 0,45 mm pin (4 required) to be established

Final accelerator contact connector connection to final accelerator electrode
is made via an EHT cable attached to
the tube

Mu-metal shield to be established

FOCUSING electrostatic

DEFLECTION double electrostatic

x-plates symmetrical

y-platés symmetrical (helix system)

Characteristic impedance of helix system (2 x 165 Q) + 3%

Bandwidth cf helix system (—3 dB) approx. 1000 MHz
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Instrument cathode-ray tube D14-400GH/ 123

CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 3,2 pF
x2 to all other elements except x1 Cx2(x1) 3,2 pF
X1 t0 x2 Cx1x2 3,0 pF
X1toyq Cx1y1 < 0,2 pF
X2 10 y1q Cx2y1 < 02 pF
X1 toyso Cx'ly2 < 0,2 pF
X2 to yp Cx2y2 < 02 pF
Control grid to all other elements Cg1 6,2 pF
Cathode to all other elements Ck 3,8 pF
Focusing electrode to all other elements Cg3 76 pF
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D14-400GH/123

DIMENSIONS AND CONNECTIONS

—>1 60 max r—

Dimensions in mm

178 171
+5 max
- 252
+5
N0
:z.gg rotation
7 outer \ coil
conductive coating \\
(m) |
.
; 13)
detail 8 25 sz |1
X detail A '
I // o
y2-1 y1-1 Fig. 2 Electrode
configuration.
8 '
v
19 max 1T
ot
o oes |
+15
~—118%1 “’——s
I
\ﬁmo i T 80,65+ 0,05 30,45 £ 0,06
| —| |-— — |-—
A_X_?J[ _F.Li.ﬂ 98 (! [ I
- + . .
LI i 11 3min 3min
W | T j f f
+ A 1 detail A detail B
} @) TM) —_— —_—
275 —» «— 63 —> 7295537.1

Fig. 1 Outlines.

(1) Dimensions of faceplate only. The complete assembly of faceplate and cone (frit seal included) will

pass through an opening of 122 x 102 mm (diagonal 153 mm).

(2) The coil is fixed to the envelope with resin and adhesive tape.

(3) The length of the connecting leads of the rotation coil is min. 350 mm.

(4) Reference points on faceplate for graticule alignment (see Fig. 5).

(5) The centre of the final accelerator contact is situated within a square of 10 mm x 10 mm around

the indicated position.

(6) The length of the E.H.T. cable is min. 900 mm.
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Instrument cathode-ray tube D14-400GH/123
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Fig. 3 Pin arrangement; bottom view. 72955391
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Fig. 5 Front view of tube with internal graticule, type 123 (final accelerator contact at left-hand side).
The faceplate reference points are used for aligning the graticule with the faceplate.

Line thickness = 0,2 mm; dot diameter = 0,4 mm; colour: red.
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D14-400GH/123

TYPICAL OPERATION (voitages with respect to cathode)*
Conditions

Final accelerator voltage Vg7(8)
First accelerator voltage Vg2
Second accelerator voltage Vg2-1
Focusing voltage Vg3
Astigmatism control voltage Vg4
Shield voltage for optimum geometry Vg5
Deviation of mean y-plate potential from Vgo_1 Vy
Cut-off voltage for visual extinction of focused spot —Vg1

Outer conductive coating (m) and mu-metal shield to be earthed.

24

3

3

700 to 1100
3

3

max. 0,5
80 to 130

kV
kV
kV
\%
kV
kV
\
\

Fig. 6
note 2
note 3
note 4

Grid g5 has two connections; the socket connection to be used for applying shield voltage Vg5, the side

pin connection to be used for proper earthing of g5 via a spark gap.

Performance
Horizontal deflection coefficient My
Vertical deflection coefficient My

Deviation of deflection linearity
Geometry distortion

Eccentricity of undeflected spot with respect to internal graticule
in horizontal direction
in vertical direction

Angle between x- and y-traces
Angle between x-trace and x-axis of internal graticule

Luminance reduction with respect to screen centre
x-axis, at a scan of + 50 mm
y-axis, at a scan of £ 40 mm

any corner
Grid drive for 10 uA screen current Vg
Line width l.w.

Photographic writing speed (V4 =75 V;
Polaroid 612 film; GH phosphor;

F = 1,2; magnification 0,5) p.W.S.

* Notes are on last page.

7.3

typ. 2,9 V/em
> 2,7 V/em
< 3,0 V/em
< 3%
< 4 mm
< 2 mm

90 + 0,560
< 50
< 30 %
< 30 %
< 50 %
approx. 20 V
approx. 0,37 mm
min. 3,0 cm/ns

V/em = 10%

note 5
note 6

note 2
note 2
note 7

note 8
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Instrument cathode-ray tube

AN

D14-400GH/123

LIMITING VALUES (Absolute maximum rating system)

Final accelerator voltage
First accelerator voltage
Focusing electrode voltage

Control grid voltage

Cathode to heater voltage
positive
negative

Heater voltage
Voltage between g4,g5

and any deflection plate
Grid drive, averaged over 1 ms

Screen dissipation
Control grid circuit resistance

Vg7(8)
ng
Vg3
_Vg1

Vi
—Vikf

V¢

AVga,g5,x,y
Vd
We

max.

max.

max.
min.

max.
max.

max.,
min.

max.
max.
max.
max.

26
3,4
3,4

200

125
125

6,6
6,0

500
30

\

<< <

mW/cm?
MQ
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D14-400GH/123
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Fig. 6 Focusing voltage (V43) as a function Fig. 7 0,5 mR/h isoexposure-rate limit curve,
of grid drive voltage (V4); typical curve. measured according to EIA standard

RS-502 (formerly TEPAC104).
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Instrument cathode-ray tube D14-400GH/1 23

/

NOTES

1

. As the frit seal is visible through the faceplate, and not necessarily aligned with the internal graticule,

application of an external passe-partout with open area of max. 102 mm x 82 mm is recommended.
The internal graticule is aligned with the faceplate by using the faceplate reference points (see Fig. 5).

. The tube features internal magnetic correction for orthogonality between x- and y-traces, spot

shaping (astigmatism) and eccentricity calibration. Correction is obtained at V92_1 g4 = 2500 to
3300 V; optimum at Vg2.1 g4 = 3000 V.

. For some applications a mean x-potential up to 50 V positive with respect to mean y-potential is

inevitable. In this case Vg5 must be made equal to mean x-potential, and a range of 0 to —50 V
with respect to mean y-potential will be required on g4 for astigmatism correction. The circuit
resistance for Vgq should be < 10 k2.

. Deviation of mean y-plate potential with respect to ng_1 will introduce spot distortion.
. Deviation of linearity is defined as the proportional deviation of the deflection coefficient over

any division on the x-axis and y-axis from the average values over the central eight (horizontal) and
central six (vertical) divisions respectively.

. A graticule consisting of concentric rectangles of 100 mm x 80 mm and 98 mm x 78 mm is aligned

with the internal graticule. With optimum trace rotation correction the edges of a raster will fall
between these rectangles.

. The tube has a trace rotation coil, fixed onto the lower cone part. The coil has 1000 turns and a

resistance of 185 + 20 2 at 20 OC, which increases by approx. 0,4%/K for rising temperature.
Approx. 6,7 mA causes 1° trace rotation.

. 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 g = 10 uA.
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MAINTENANCE TYPE D18-120..

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(£) 10 kV
Display area 120 x 100 mm?2
Deflection factor, horizontal My 15,5 V/cm
vertical My 4,5 V/cm

SCREEN : Metal backed phosphor

colour persistence
D18-120GH green medium short
Useful screen area min, 120 x 100 mm?
Useful scan at Vg7(4)/Vgys g4 = 5
horizontal ) min. 1200 mm
vertical min, 100 mm
Spot eccentricity in horizontal direction + 8 mm
in vertical direction 6 mm
HEATING : Indirect by a.c. or d.c.; parallel supply
Heater voltage Vf 6,3 A%
Heater current If 300 mA
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D18-120..

MECHANICAL DATA Dimensions in mm
* The centre of the contact is located within a e
square of 10 mm x 10 mm around the true — 180
geometrical position. ey
I
| glod T 1
T |
.
| 23
X-axis | N
of face |
recommended |
position of the 0|
rotating coil 815 3
7
+ ;
20V our
[T A |
mean
x-plate
potential
95
939
x-axis _f 7q*
of face ™ i
mean
y-plate 92,94
potential
72082942 / .
bottom 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 mm
Face dimensions max. 146 x 121 mm2
Net weight approx. 1300 g
Base 14 pin all glass
Accessories

Socket (supplied with tube) type 55566

Final accelerator contact connector type 55563A

Mu -metal shield type 55584
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D18-120..

CAPACITANCES

x1 to all other elements except xp CX](xz) 6,5 pF
X9 to all other elements except x CXZ(Xl) 6,5 pF
y; to all other elements except yy CYl(Y’_)) 5 pF
Vo to all other elements except y; CY2(Y1) 5 pF
X1 to X9 CX]X2 2,2 pF
yi toyy CY]YZ 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 in~
tercept part of the electron beam; hence a low impedance deflection plate drive is desir -
able.

. +

y traces 90 £ 10

U T TS | 1
Angie petween X ana 1

Angle between x trace and the horizontal axis of the face max. 5¢ 1)

LINE WIDTH

Measured with the shrinking raster method in the centre of the screen under typical op-
erating conditions, adjusted for optimum spot size at a beam current Iy = 10 pA,

Line width, at screen centre Lw. 0,50 mm
in corner area 1.w. approx. 0, 60 mm

1) See last page.
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D18-120.

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vg7(f) 10000 V
Interplate shield voltage Vg6 2000 V
Geometry control voltage Avg(, +20 A% 2)
Deflection plate shield voltage Vgs 2000 Vv 3)
Focusing electrode voltage Vg3 350 to 500 V
First accelerator voltage ng, g4 2000 Vv
Astigmatism control voltage AVgZ' g4 50 VvV 4)
Control grid voltage for visual

extinction of focused spot Vgl -25to -80 V
Grid drive for 10 pA screen current approx. 12V
Deflection factor, horizontal My av, 15,5 V/em

max. 17  V/cm
vertical M av. 4,5 V/em
y max. 5 V/cm
Deviation of linearity of deflection max. 2 %95
Geometry distortion See note 6
Useful scan, horizontal min. 120 mm
vertical min, 100 mm
LIMITING VALUES (Absolute max. rating system)

. max. 11000 V
Final accelerator voltage Vg7(12) min. 9000 Vv
Interplate shield voltage and

geometry control electrode voltage Vg6 max. 2200 Vv
Deflection plate shield voltage Vg5 max. 2200 V
Focusing electrode voltage Vg3 max. 2200 Vv
First taccielIerattordandoiatsl:1gmatlsm v max. 2200V

control electrode voltage 2284 min. 1350 Vv

. max. 200V
Control grid voltage —Vgl min. 0 v
Vit max. 125 Vv
Cathode to heater voltage Vit min. 125 v
Voltage between astigmatism control
electrode and any deflection plate Vg4/x max. 500 V
Vgy/y max. 500 VvV
Grid drive, average max. 20V
Screen dissipation Wy max. 8 mW/cm?
Ratio Vg-/.(f)/ng, g4 Vg7(ﬁ)/\/’g2, g4 Max. 6,7
Control grid circuit resistance Rgl max. 1 MQ
Notes see next page.
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” ” D18-120..
| ]

NOTES

1)

6)

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 3° and should be positioned as indicated in the drawing.
This tube is designed for optimum performance when operating at a ratio

Ver/ Ve, gy =

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 andiess background
light, a positive control voltage will give some barrel distortion and a slight in-
crease of background light.

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.

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 iess than 75% of the useful scan will not differ from
the sensitivity at a deflection of 259 of the useful scan by more than the indicated
value.

A graticule, consisting of concentric rectangles of 115 mmx 95 mm and

112,2 mmx93,0 mm is aligned with the electrical x-axis of the tube, with optimum
correction potentials applied, a raster will fall between these rectangles.
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OBSOLESCENT TYPE E14-100GH =—

INSTUMENT 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 Vg7(ﬂ) 10 kv
Display area 100 x 80 mm?
Deflection coefficient, horizontal My 13,5 V/cm
vertical My' 9 V/cm
My" 9 V/cm
Overlap of the systems 100 %

SCREEN : Metal-backed phosphor

Colour Persistence
E 14- 100GH green medium short

Useful screen dimensions min. 100 x 80 rnm2
Useful scan at Vg7(4)/Vg2 o4 = 6,7

horizontal min. 100 mm

vertical (each system) min. 80 mm

overlap 100 %
Spot eccentricity in horizontal direction max. 7 mm

in vertical direction max. 10 mm

HEATING : indirect by A.C. or D.C. ;parallel supply
Heater voltage Ve 6,3 A%
Heater current If 300 mA
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E14-100GH

MECHANICAL DATA Dimensions in mm
\ 4
(]
9 frit (2)
A sealed
jjm
4
Lad hel
mean o . :_l [l . position of
x-plate U [ 2 rotating coil
potential : : +00v +10
1 mean
! 11 % ;;g::;l
9s
-15v e & i d SEERVY
%3 #r\,r-’ll % =100V 40046
+75V ¥ — II A
TRHR
y-plate &
potential 9,
9 — {
—=75V @
72652870
flk) f
¥
flk)
x-axis
of face
(2)
ey 151max
bottom view ! 7265285

L_ 118422 | 7zes2081

(1) The external conductive coating should be earthed.

(2) The bulge at the frit seal may increase the indicated maximum dimensions by not
more than 2 mm.

* 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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MECHANICAL DATA (continued)

Dimensions and connections

See also outline drawing.

Overall length (socket included) max. 425 mm
Face dimensions max. 120 x 100 mm
Net weight approx. 900 g
Base 14-pin all glass
Accessories

Socket (supplied with tube) type 55566
Final accelerator contact connector type 55563A
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 a low-impedance deflection plate drive is desirable.

Angle between x and y traces (each beam) 901 ©
Angle between corresponding y traces at screen centre max. 45 '
Angle between x trace and horizontal axis of the face max. 0 °

See last page but one
LINE WIDTH

Measured with the shrinking raster method under typical operating conditions, and
adjusted for optimum spot size at a beam current of 5 pA per system.

Line width at screen centre l.w approx. 0,35 mm
CAPACITANCES

x] to all other elements except xp CXI(XZ) 8 pF
x2 to all other elements except x| Cxo(x1) 8 pF
y1' to all other elements except y,' CVl‘ (v2") 4 pF
yo' to all other elements except y;' CYZ'(YI') 5,5 pF
yl" to all other elements except y2" CYl”(yz") 5 pF
yp'' to all other elements except yn CY2"(Y1") 4 pF
External conductive coating to all other elements Cm 800 pF

April 1984 I | l l 273



E14-100GH

CAPACITANCES (continued)

X1 to Xy CX1X2 3 pF
y1' oy’ Cyy'yy' 1 pF
Y1 to you Cy1ny2-~ 1 pF
Control grid to all other elements Cgl 6 pF
Cathode and heater to all other elements Ckf/R 3 pF
NOTES

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

Ver0yVe2,84= 67

The geometry coutrol voltage V.  should be adjusted within the indicated range
(values with respect to the mean x-plate potential).

A negative control voltage on gg (with respect to the mean x-plate potential) will cause
some pincushion distortion and less background light. By varying the two voltages VgS
and Vg it is possible to find the best compromise hetween background light and
raster distortion.

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 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.

A graticule, consisting of concentric rectangles of 100 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,
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E14-100GH

!! !

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vg7(2) 10 kv
Geometry control electrode voltage Vge 1500 £ 100 V L
Interplate shield voltage Vgs 1500 V
Background illumination control voltage AVgS Oto-15 V 2)
Focusing electrode voltage Vg3 350 to 650 V
First accelerator voltage ng, g4 1500 V
Astigmatism control voltage AVgo, g4 75V 3)
Control grid voltage for extinction
of focused spot Vgl -20to =70 V
Deflection coefficient, horizontal My < 12’12 X;zz
vertical My' - 13 z;z:
M 9 V/cm
y < 10 V/cm
Deviation of deflection linearity < 2 % 4)
Geometry distortion see note 5)
Useful scan, horizontal > 100 mm
vertical > 80 mm
Overlap of the two systems, horizontal 100 %
vertical 100 %
LIMITING VALUES (Absolute max. rating system)
Final accelerator voltage Vg7(£) 2?1-)1( 13 1}:3
Geometry control electrode voltage Vge max. 2200 V
Interplate shield voltage Vgs max. 2200 V
Focusing electrode voltage Vg3 max. 2200 V
F1;sétcif§§;e5;tt(;rg:nd astigmatism control v max. 2200 V
82’ 84 min. 1350 V
Control grid voltage -Vg1 2?1)1( 208 X
Voltage between astigmatism control electrode  Vgy/x max. 500 V
and any deflection plate Vga/y max. 500 V
Grid drive average max. 30 V
Screen dissipation Wy max. 8 mW/cm2
Ratio Vg7(1)/Vg2, g4 - Vgi(1)/Vgy g4 max. 6,7
Control grid circuit resistance Rgl max. 1 MQ
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E14-100GH

CORRECTION COILS
General

The E14-100GH is provided with a pair of coils for image rotation which enable the alignment of the
x-trace with the x-lines of the graticule.

1 2 T 2

The image rotating coils are wound concentrically around the tube neck. Under typical operating
conditions 50 A turns are required for the maximum rotation of 59, 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 supply
when 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 4 soldering tags as follows:

[*—19,6 —

03] 121 2
[oX:) (2K} (X0}

g7l -1 5l

N 15 —p|
\4-23—-»

N
9 coxsoftace .|y e

max A5°

base view 7266593.2
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Instrument cathode-ray tube J E14-100GH

BEAM CENTRING MAGNET

Inherent to the split-beam system a slight difference between the two beam currents can occur after
splitting, resulting in different intensities of the two traces. In order to equalize the beam currents, a
beam centring magnet should be mounted near the base of the gun and adjusted for the required field
direction and field strength.
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E14-101GH -—

OBSOLESCENT TYPE

INSTRUMENT CATHODE-RAY TUBE

The E14-101GH is equivalent to the E14-100GH but has no rotating coil.
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OBSOLESCENT TYPE

L14-111GH/55

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal, rectangular flat-faced direct-view storage tube with variable persistence and internal

graticule, intended for oscilloscope applications.

QUICK REFERENCE DATA

Final accelerator voltage

Display area (10 x 8 divisions of 9 mm)

Deflection coefficient
horizontal
vertical

Writing speed

Vgio(®

MX
My

8,5 kV
90 x 72 mm?
9,5 V/div
41 V/div
2,5 div/us

OPTICAL DATA

Screen
type
persistence, non-store mode
persistence, store mode

Useful screen dimensions

Useful scan
horizontal
vertical

Spot eccentricity in horizontal
and vertical directions

metal backed phosphor
GH, colour green
medium-short

variable

min. 90x72 mm

min. 90 mm
min. 72 mm
max. 6 mm

The scanned raster can be shifted and aligned with the internal graticule by means of correction coils

fitted around the tube by the manufacturer.

HEATING
Writing section

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

Heater voltage
Heater current

Viewing section

Indirect by d.c.; parallel supply
Heater voltage

Heater current

Heater voltage

Heatercurrent

Vs

V¢
Iy
g
lg

6,3 \%
300 mA
6,3 \Y%
300 mA
6,3 \%
300 mA
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L14-11GH/55

MECHANICAL DATA
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. The tags near the screen should not be subjected to mechanical stress.

Net mass

Base

Dimensions and connections

See also outline drawing

Overall length (socket included)

Face dimensions

Accessories

Socket (supplied with tube)

Side contact connector (14 required)
Small ball contact connector (3 required)

FOCUSING

DEFLECTION

x-plates

y-plates

Angle between x and y-traces

Angle between x-trace and x-axis of
the internal graticule

See also Correction coils

approx. 1,1 kg

14 pin, all glass

max. 445 mm
max. 100x 120 mm
type 55566

type 55561

type 4022 102 21590

electrostatic

double electrostatic

symmetrical

symmetrical

900

0o
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Instrument cathode-ray tube

L14-111GH/55

CAPACITANCES

x1 to all other elements except xp
x2 to all other elements except x4
y1 to all other elements except yo
y2 to all other elements except y1
X1 to X2

Yitoy2

g1 to all other elements

g1’ to all other elements

g1’ to all other elements

k to all other elements
k’ to all other elements

k' to all other elements
g7 to all other elements
gg to all other elements

Cx1(x2)
Cx2(x1)
Cy1(y2)
Cy2(y1)
Cx1x2
Cy1y2
Cg1
Cg1'
Cg1 "
Cy

Cy’

Ck

Cg7

ng

6,5 pF
6,5 pF
3 pF
3 pF
2,5 pF
2 pF
5,5 pF
5,56 pF
5,5 pF
4,5 pF
5 pF
5 pF
40 pF
75 pF
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L14-111GH/55

DIMENSIONS AND CONNECTIONS Dimensions in mm

"
frit sealed 17 13
15 + -
! ‘25‘ 1 46 3 f
| 25max : +
| -1 ——3" 40
r P& ot
99 | QF o i
1 97
| |
143 ]
mn gxnm‘
‘ \\M2)
|
23*30] - 25%5 |-
265 [
max v
282
5
correction
coils
4 [ 61 ——>
: S N |
qﬂ F e % ref. line
?80+1,5 ——!
P96max
—_——— - D ® + © cocp

. ¥
7278158.1 ““l "”"———- 19
\) $  max

- P5141,5—

Fig. 1 Outlines.

(1) The bulge at the frit seal may increase the indicated maximum dimensions by not more than 3 mm.

(2) Minimum length of cable: 420 mm.
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Instrument cathode-ray tube L14-111GH/ 55.

i 9
x-axis 8
of face ol ( ——'—'— g ?‘%asx
i g
) £ Iy —+¥ - x| —— rr%:(:)x
bottom view 3 4
' y2 12,5
momin\_/\; r29wr501 . max
top view Y IL M 72781581
Fig. 2 Bottom view and side-contact arrangement. - 1822 M ——sl la-7,5max

Fig. 3 Top view.

a+g, )
2 zgl._.
k' =
f ]
X| -1
gs— . . .
95— Fig. 5 Pin arrangement; bottom view.
¥1—
9, —
93—
97—
91—
|
P 10x9=90
-2
kK f f r
Fig. 4 Electrode configuration.
8x9=72
220
*]:D,AI‘
MY il
A J
l 2 top view  \_ 7278155
1 \ min sub-division 1,8 mm
1,65
+0,40
Iy
\ 25,0 l .
=206 T zsees Fig. 7 Internal graticule
detail of side contact colour of graticule: brown-black;
line width : 0,15 mm;
Fig. 6 Detail of side contact dot diameter : 0,3 mm.
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L14-111GH/55

TYPICAL OPERATION (for notes see page 284)
Conditions
Writing section (voltages with respect to writing gun cathode k)

Final accelerator voltage Vg10(2) 8500 \ note 1
Geometry control electrode voltage Vg6 1500+ 100 V
Deflection plate shield voltage Vg5 1500 \") note 2
Astigmatism control electrode voltage Vg4 1500 + 50 \
Focusing electrode voltage Vg3 400 to 600 \%
First accelerator voltage Vg2 1500 \
Control grid voltage for visual extinction Va1 —-40t0o—-80 V
of focused spot
Viewing section (voltages with respect to viewing gun cathodes k' and k”’)
Final accelerator voltage Vg10(2) 7050 \Y% note 1
Backing electrode voltage,
storage operation Vgg Otob \Y
non-storage operation Vg9 -35 \
Collector voltage Vg8 150 \
Collimator voltage Vg7 30to 120 \ note 3
First accelerator voltage Vg2', Vg2 50 \ note 4
Control grid voltage for cut-off Vg1', Vg-|” -30to-70 V
Cathode current (each viewing gun) s " 0,4 mA
Performance
Useful scan
horizontal min. 90 mm
vertical min. 72 mm
Oefctoncoffin y
x max. 105  V/div
vertical My 4, v/ d!v
max. 4,4 V/div
Line width at the centre of the screen l.w. 0,35 mm note 5
Writing speed in store mode greater than 250  div/ms note 6
Storage time greater than 1,5 min  note 7
Deviation of linearity of deflection max. 2 % note 8
Geometry distortion see note 9
Grid drive for 10 pA beam current ~ 25 \%
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Instrument cathode-ray tube

L14-111GH/55

LIMITING VALUES (Absolute maximum rating system)

Writing section (voltages with respect to writing gun cathode k)

Final accelerator voltage

Geometry control electrode voltage
Deflection plate shield voltage

Astigmatism control electrode voltage
Focusing electrode voltage
First accelerator voltage

Control grid voltage
positive
negative
Cathode to heater voltage
positive
negative
Voltage between astigmatism control electrode
and any deflection plate

Average grid drive

Viewing section (voltages with respect to viewing gun cathodes k' and k'’ unless otherwise specified)

Vg10(®)
VgG
VgS

Vga

Vg3

Vgg

\7%;
=Vt

Vga/x
Vaary

max. 9500
min. 7000
max. 2100
max. 2000
max. 2100
min. 1200
max. 1000
max. 2000
min. 1250
max. 0
max. 200
max. 125
max. 125
max. 500
max. 500
max. 30

<< << <K <K<K < < <K<

< <<

. \%

Final accelerator voltage Vg10(® 2?: gggg v

Backing electrode voltage, max 5 Vv

storage operation Vg9 mian ’ 0 v

. max. 50 \%

non-storage operation ~Vgg min 25 v

. \Y

Collector voltage Vg8 E?: :gg v

Collimator voltage Vg7 Z?: 208 \\;

First accelerator voltage ng', Vgg” :T: 28 x
Cathode to heater voltage

positive Vg, Vi max. 125 \%

negative =V, =V max. 125 \%

Control grid voltage
positive Vg1, Vg1 max. 0 \
negative —Vg1', =Vg1” max. 200 \
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L14-111GH/55

NOTES

1. These values are valid at cut-off of both flood guns and the writing gun. The H.T. unit must be
capable of supplying 0,5 mA. To protect the tube against excessive surge current during erasure, an
adequately dimensioned RC-network must be connected in series with the screen terminal lead (Fig. 8).

15M0O min 1MQ

HT supply Vgio(u) terminal
S00pF
typ. 7266968
4
Fig. 8.

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

3. The collimator electrode voltage should be adjusted for optimum uniformity of background
illumination.

4. The voltage ng’, ng” should be equal to the mean x-plate potential.

5. 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 uA (measured against
x-plates).

6. The writing speed is defined as the maximum speed at which a written trace is just visible, starting
from a background which is just black. The indicated value is guaranteed for the total graticule

area, with the exception of maximum 5% in each corner. The writing speed can be increased to
approx. 2,5 div/us if some background is tolerated.

7. The storage time is defined as the time required for the brightness of the unwritten background to
rise from just zero brightness (viewing-beam cut-off) to 10% of saturated brightness. At reduced
intensity (by pulsing the flood beams) the storage time can be increased.

8. The sensitivity at a deflection less than 75% of the useful scan will not differ from the sensitivity
at a deflection of 256% of the useful scan by more than the indicated value.

9. A graticule, consisting of concentric rectangies of 88 mm x 70 mm and 86 mm x 68,5 mm is
aligned with the electrical x-axis of the tube. With optimum corrections applied, a raster will fall
between these rectangles.

CORRECTION COILS
General
The L14-111GH/55 is provided with a coil unit (see Fig. 9) consisting of:

— a pair of coils L3 and L4 which enable the angle between the x and y-traces at the centre of the
screen to the made exactly 900 (orthogonality correction);

— a pair of coils L1 and L2 for image rotation which enable the alignment of the x-trace with the
x-lines of the graticule.
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Instrument cathode-ray tube L14-111GH/ 55

L3 L4
L1 L2
T2 1t 22 3 4 3 IN

I
7259613

Fig. 9 Diagram of coil unit.

Orthogonality (coils L3 and L4)

The current required under typical operating conditions without a mu-metal shield being used is max.
20 mA for complete correction of orthogonality. It will be 30% to 50% lower with shield, depending
on the shield diameter. The resistance of the coil is approx. 225 .

Image rotation (coils L1 and L2)

The image rotation coils are wound concentrically around the tube neck. Under typical operating con-
ditions 22 ampere-turns are required for maximum rotation of 50. Both coils have 850 turns. This
means that a current of max. 12,5 mA per coil is required which can be obtained by using a 12 V supply
when the coils are connected in series or a 6 V supply when they are in parallel.

Connecting the coils
The coils have been connected to 8 solder tags according to Fig. 10.

4 3 403

910“ -

72596211

Fig. 10 Bottom view.

With L3 and L4 connected in series according to Fig. 11 a current in the direction indicated will pro-
duce a clockwise rotation of the vertical trace and an anti-clockwise rotation of the horizontal trace.

I
—
O—I YY"\ 50— O0—YYY\_ o
3 4 3 N
7259620
Fig. 11.

May 1979 289



L14-11GH/55

OPERATING NOTES
Modes of operation

Store mode

a.

Dynamic erasure (variable persistence)

Dynamic erasure can be achieved by applying erasing pulses of positive polarity to the backing
electrode. The pulse amplitude required is approximately 9V (< 15 V) and the persistence of a
stored display can be controlled by varying the duty factor of these pulses.

Static erasure.

I1f no dynamic erasing pulses are applied, the storage time is limited by the potential shift of the
storage layer due to landing of positive ions. In order to erase a stored display, the backing elec-
trode should first be connected to the collector electrode voltage and then returned to its original
potential for about 100 ms; after that, an erasing pulse of positive polarity and a duration of not
less than 300 ms should be applied. For the adjustment of the amplitude of this pulse see
Procedure of adjustment.

Non-store mode

For non-store operation, it is sufficient to make the backing electrode about 35 V negative with
respect to the viewing gun cathodes. The viewing guns should not be switched off in this mode of
nperation since slight variations in raster geometry and deflection sensitivity might otherwise be
caused. Care should be taken, especially when switching from store mode to non-store mode, that
excessive writing beam current is avoided, as otherwise the storage layer may be damaged.

Procedure of adjustment

a.
b.

Adjust the cathode current of each viewing gun to 0,4 mA by means of its control grid voltage.
Adjustment of the erasing pulse amplitude (static erasure)

The pulse amplitude should be just sufficient to suppress any background illumination at the
centre of the display area ( this adjustment should be done under low ambient light conditions).
Data on storage time and maximum writing speed are based on erasure to “just black*’. A larger
pulse amplitude (erasure to ‘“’blacker than black’’) yields a longer storage time at the expense of
maximum writing speed. On the other hand, writing speed can be increased if some background
illumination is tolerated. To erase to “‘just black’’ the amplitude of this pulse is approximately
9 V.

Adjustment of the collimator voltage

With dynamic erasing pulses applied and a persistence control setting that yields a convenient
background illumination intensity, the collimator voltage is adjusted for optimum background
uniformity. This voltage will be approximately 80 V with respect to the viewing gun cathode
potential. If this voltage is too high or too low, there is a decrease of intensity at the four corners
or at the centres of the vertical edges of the display area respectively. For a good erasure of the
display, the collimator voltage should be as low as possible.
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N

INSTRUMENT CATHODE-RAY TUBE

14 cm-diagonal rectangular flat-faced direct-view storage tube with split-beam writing gun, variable
persistence and internal graticule, intended for oscilloscope applications.

QUICK REFERENCE DATA

Final accelerator voltage
Useful scan (10 x 8 divisions of 9 mm)

Deflection coefficient
horizontal
vertical, system 1
vertical, system 2

Overlap of the systems
Writing speed

Vg10 (®) 8,5 kV
90 x 72 mm
My 9,5 V/div
My’ 8,56 V/div
My” 8,56 V/div
100 %
1,25 div/us

OPTICAL DATA

Screen
type
persistence, non-store mode
persistence, store mode

Useful screen dimensions

Useful scan
horizontal
vertical (each system)
overlap

Spot eccentricity
in horizontal direction
in vertical direction

metal-backed phosphor
GH, colour green
medium short

variable

min. 90 x 72 mm

min. 90 mm

min. 72 mm
100 %

max. 6 mm

max. 9 mm

The scanned raster can be aligned with the internal graticule by means of correction coils fitted around

the tube by the manufacturer.

HEATING
Writing section
Indirect by a.c. or d.c.; parallel supply

Heater voltage
Heater current

Viewing section

Indirect by d.c.; parallel supply
Heater voltage
Heater current
Heater voltage
Heater current

Vi 6,3 V
If 300 mA
\23 6,3 V
I¢ 300 mA
7 6,3 V
[ 300 mA
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MECHANICAL DATA
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. The tags near the screen should not be subjected to mechanical stress.

Net mass approx. 1,1 kg
Base 14 pin, all glass
Dimensions and connections

See also outline drawing

Overall length (socket included) max. 445 mm
Face dimensions max. 100 x 120 mm

Accessories

Socket (supplied with tube) type 55566

Side contact connector (16 required) type 55561

Small ball contact connector (3 required) type 4022 102 21590
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 block part of the
electron beams, hence a low impedance deflection plate drive is desirable.

Angle between x and y traces, each beam 900
Angle between x-trace and x-axis of the internal graticule oo

Angle between corresponding y-traces at the centre
of the screen max. 45’
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AN

L14-131GH/55

CAPACITANCES
Writing section

X1

x2
y1'
Y2
v
yor

'

X1
Y1
vy

to all other elements except x2
to all other elements except x4
to all other elements except yo'
to all other elements except yq"’
to all other elements except yo'
to all other elements except y 1’

to x9
to yp’
to y2n

g1 to all other elements

k to all other elements

Viewing section

g1’
a1
K
K

to all other elements
to all other elements
to all other elements
to all other elements

to all other elements

Cx1(x2)
Cx2(x1)
Cy11(y2)
Cy2'(y1")
Cy1(y2)
Cy2(y1)

Cx1 x2
Cy1’y2’
Cy1y2”
Cg1

Ck

Cq1’
Cq1”
Cy’
Cy»

C.-
Cy7

ng

6,5
6,5

(4 B o> I o]

2,5
0,6
0,6
5,5
4,5

5,5
5,5

a8

O

75

pF
pF
pF
pF
pF
pF

pF
pF
pF
pF
pF

pF
pF
pF
pF

(&

pF
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DIMENSIONS AND CONNECTIONS Dimensions in mm
frit sealed | 17 13
- -+ |-
\ +3 [ { 13 v
250 ] ] I e s !
max . +
o e e g g
99 | 9 '
9,7
143
me S1o(0)
1\
233 »i 2551w
265
max .
282 I
+5 ‘
|
R
Lk
| K
| I correction
% coils
‘;251 g | 261 ——= E
v BN L
E [ (’ ref. line
A - |
P80+1,5 ——»
P96max
| b tee{eae
|
|
6106
v vy
72781561 4 19
’ max
- P51+1,5— L

Fig. 1 Outlines.

(1) The bulge at the frit seal may increase the indicated maximum dimensions (Fig. 3) by not more
than 3 mm.

(2) Minimum length of cable: 420 mm.

294 April 1979



Instrument cathode-ray tube L14-131GH/55

\\
AN
i M\
! ' p°r2s
N | 5
X -axis T y‘, | 9g v ‘
of face 173
\ — ] 20
i b st 1 T max
7
| i !
yo" 12,5
7 max
| J
T
-— ngx2 " <75 max

7275819

FigTS Top view.

L

266 1€ gg & bottom view

Fig. 5 Pin arrangement; bottom view.

==

72731481

4

10x9=90
ko f f -2
Fig. 4 Electrode configuration.
220
e 8x9=72
+0,10 <
81 _gosT| [T
]
2
min
1"‘65 tcp view L 7278155
0,40 sub-division 1,8 mm aluminized
3
850
L— 04 72731461

Fig. 7 Internal graticule.
Colour: brown-black;

line width: 0,15 mm;
dot diameter: 0,3 mm.

detail of side contact

Fig. 6 Detail of side contact.
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TYPICAL OPERATION (for notes see page 294)

Conditions

Writing section (voltages with respect to writing gun cathode k)

Final accelerator voltage

Geometry control electrode voltage
Deflection plate shield voltage
Astignatism control electrode voltage
Focusing electrode voltage

First accelerator voltage

Control grid voltage for visual extinction

of focused spot

Viewing section (voltages with respect to viewing gun cathode k" and k')

Final accelerator voltage

Backing electrode voltage,
storage operation

non-storage operation
Collector voltage
Collimator voltage
First accelerator voltage
Control grid voltage for cut-off
Cathode current (each viewing gun)

Performance

Useful scan
horizontal

vertical
Deflection coefficient

horizontal

vertical, system 1

vertical, system 2

Line width at the centre of the screen

Writing speed in store mode
Storage time

Deviation of linearity of deflection
Geometry distortion

Grid drive for 5 uA beam current, per system

Vg10(9) 8500
Vg6 1500 £ 100
Vgs 1500
Vga 1500 £ 75
Vg3 400 to 650
ng 1500
Vg1 ~40 to —80
Vg10(®) 7050
Vgg 1
Vgg -35
Vg8 150
Vg7 30 to 120
Vg2 Vg2 50
Vg1, Vg1” ~30to —70
I, b 0,4
min. 90

min. 72

9,5

Mx max. 10,5
8,56

My max. 9,5
8,5

My max. 9,6
l.w. 0,40

greater than 125

greater than 1,5
max. 2
see note 9
approx. 30

note 1

note 2

< <K<K <K< <K <L

<

\% note 1

note 3
note 4

< << << <L

mm
mm

V/div
V/div

V/div
V/div

V/div
V/div

mm  note5
div/ms note 6
min  note 7
% note 8

\"
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J

LIMITING VALUES (Absolute maximum rating system)
Writing section (voltages with respect to writing gun cathode k)

. max. 9500 V
Final accelerator voltage Vg10(2) min. 7000 V
Geometry control electrode voltage Vge max. 2100 V
Deflection plate shield voltage Vg5 max. 2000 V

. . max. 2100 v
Astigmatism control electrode voltage Vg4 min. 1200 v
Focusing electrode voltage Vg3 max. 1000 v

. max. 2000 V
First accelerator voltage Vg2 min. 1250 V
Control grid voltage

positive Va1 max. ov
negative Vg1 max. 200 Vv
Cathode to heater voltage
positive Vs max. 126 Vv
negative —Vif max. 125 V
Voltage between astigmatism control electrode
and any deflection plate Vga/x max. 500 Vv
Vg4/y max. 500 V
Average grid drive max. 30 V

Viewing section (voltages with respect to viewing gun cathodes k’ and k'’ unless otherwise specified)
max. 8000 V

Final accelerator voltage Vgio(®) min 5500 V
Backing electrode voltage, max 5V
storage operation Vgg min. oV
. max. 50 Vv
non-storage operation —Vgg min 25 vV
max. 180 Vv
Collector voltage Vg8 min. 120 V
Collimator voltage Vg7 :?: 203 x
First accelerator voltage ng', ngu :?: Sg x
Cathode to heater voltage
positive Vi, Vg max. 125 Vv
negative =Vgi, —=Vk ¢ max. 126 Vv
Control grid voltage
positive Vg1, Vg1 max. oV
negative —Vg1,—Vg1” max. 200 Vv
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NOTES

1.

These values are valid at cut-off of both viewing (flood) guns and the writing gun. The H.T. unit
must be capable of supplying 0,5 mA. To protect the tube against excessive surge current during
erasure, an adequately dimensioned RC-network must be connected in series with the screen
terminal lead (Fig. 8).

15MQ min 1MQ

HTsupply +|:]T—i:—' Vgio(1) terminal
500pF
typ.
; yp 7266968
7

Fig. 8.

. This voltage should be equal to the mean y-plate potential. The mean x and y-plate potentials should

be equal for optimum spot quality.

. The collimator electrode voltage should be adjusted for optimum uniformity of background

illumination.

. The voltage ngv, ngn should be equal to the mean x-plate potential.
. 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, = 5 uA per system (measured against
x-plates).

. The writing speed is defined as the maximum speed at which a written trace is just visible, starting

from a background which is just black. The indicated value is guaranteed for the total graticule
area, with the exception of maximum 5% in each corner. The writing speed can be increased to
approx. 1,25 div/us if some background is tolerated.

. The storage time is defined as the time required for the brightness of the unwritten background to

rise from just zero brightness (viewing-beam cut-off) to 10% of saturated brightness. At reduced
intensity (by pulsing the flood beams) the storage time can be increased.

. The sensitivity at a deflection 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.

. A graticule, consisting of concentric rectangles of 88 mm x 70 mm and 84,8 mm x 67,6 mm is

aligned with the electrical x-axis of the tube. With optimum corrections applied, a raster will fall
between these rectangles.

CORRECTION COILS

General

The L14-131GH/55 is provided with a coil unit (see Fig. 8) consisting of:
1.

A pair of coils L3 and L4 which enable the angle between the x and y-traces at the centre of the
screen to be made exactly 90° (orthogonality correction).

2. A pair of coils L1 and L2 for image rotation which enable the alignment of the x-trace with the

x-lines of the graticule.
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L3 L4
L1 L2
2 1t 2" 3 4 3 A

7289619

1
Fig. 9 Diagram of coil unit.

Orthogonality (coils L3 and L4)

The current required under typical operating conditions without a mu-metal shield being used is max.
20 mA for complete correction of orthogonality. It will be 30% to 50% lower with shield, depending
on the shield diameter. The resistance of the coil is approx. 225 2.

Image rotation (coils L1 and L2)

The image rotation coils are wound concentrically around to the tube neck. Under typical operating
conditions 22 ampere-turns are required for maximum rotation of 5°. Both coils have 850 turns. This
means that a current of max. 12,5 mA per coil is required which can be obtained by usinga 12 V
supply when the coils are connected in series or a 6 V supply when they are in parallel.

Connecting the coils
The coils have been connected to 8 solder tags according to Fig. 10.

-

72596211 21 2 1 bottom view

Fig. 10 Bottom view.

With L3 and L4 connected in series according to Fig. 11 a current in the direction indicated will produce
a clockwise rotation of the vertical trace and an anti-clockwise rotation of the horizontal trace.

I
—
oO—YY Y\ O0—O0—SYYY\_o
3 4 3 4
7259620
Fig. 11.
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BEAM CENTRING MAGNET

Inherent to the split-beam system a slight difference between the two beam currents can occur after
splitting, resulting in different intensities of the two traces. In order to equalize the beam currents, a
beam centring magnet should be mounted near the base of the gun and adjusted for the required field
direction and field strength.

OPERATING NOTES

Modes of operation

Store mode

a. Dynamic erasure (variable persistence).

Dynamic erasure can be achieved by applying erasing pulses of positive polarity to the backing
electrode. The pulse amplitude required is approximately 9 V (< 15 V) and the persistence of a
stored display can be controlled by varying the duty factor of these pulses.

b. Static erasure.

If no dynamic erasing pulses are applied, the storage time is limited by the potential shift of the
storage layer due to landing of positive ions. In order to erase a stored display, the backing electrode
should first be connected to the collector electrode voltage and then returned to its original potential
for about 100 ms; after that, an erasing pulse of positive polarity and a duration of not less than

300 ms should be applied. For the adjustment of the amplitude of this pulse see Procedure of
adjustment.

Non-store mode

For non-store operation, it is sufficient to make the backing electrode about 35 V negative with
respect to the viewing gun cathodes. The viewing guns should not be switched off in this mode of
operation since slight variations in raster geometry and deflection sensitivity might otherwise be
caused. Care should be taken, especially when switching from store mode to non-store mode, that
excessive writing beam current is avoided, as otherwise the storage layer may be damaged.

Procedure of adjustment
a. Adjust the cathode current of each viewing gun to 0,4 mA by means of its control grid voltage.
b. Adjustment of the erasing pulse amplitude (static erasure)

The pulse amplitude should be just sufficient to suppress any background illumination at the centre
of the display area (this adjustment should be done under low ambient light conditions). Data on
storage time and maximum writing speed are based on erasure to “‘just black”. A larger pulse
amplitude (erasure to “’blacker than black’’) yields a longer storage time at the expense of maximum
writing speed. On the other hand, writing speed can be increased if some background illumination

is tolerated. To erase to “just black’’ the amplitude of this pulse is approximately 9 V.

c. Adjustment of the collimator voltage.

With dynamic erasing pulses applied and a persistence control setting that yields a convenient back-
ground illumination intensity, the collimator voltage is adjusted for optimum background uniformity.
This voltage will be approximately 80 V with respect to the viewing gun cathode potential. If this
voltage will be approximately 80 V with respect to the viewing gun cathode potential. If this voltage
is too high or too low, there is a decrease of intensity at the four corners or at the centres of the
vertical edges of the display area respectively.
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AN

INSTRUMENT CATHODE-RAY TUBE

14 ¢m diagonal, rectangular flat-faced direct-view charge transfer storage tube with internal graticule.
The tube has vertical scan-magnification with 3 quadrupole lenses and is for wide-band (100 MHz)

oscilloscopy with fast store mode and variable persistence.

QUICK REFERENCE DATA

Final accelerator voltage Vg13(82) 10 kV
Minimum useful scan area 90 mm x 72 mm
Deflection coefficient
horizontal My 18,5 V/div
vertical My 4,8 V/div
Writing speed 1 div/ns.

OPTICAL DATA

Screen
type
persistence, non-store mode
persistence, store mode

Useful screen area
Useful scan area

Spot eccentricity
in horizontal direction
in vertical direction

Internal graticule
HEATING

Writing section
Indirect by a.c. or d.c.*

metal backed phosphor
GH, colour green
medium-short

variable

min.90 mm x 72

min.90 min x 72

max. 6
max. 8

type 95; see Fig. 6

mm
mm

Heater voltage Vs 6,3 V
Heater current I 240 mA
Heating time to attain 10% of the cathode

current at equilibrium conditions approx. 5 s
Viewing section
Indirect by d.c.*
Heater voltage VEGf 12,6 V
Heater current IFGf 240 mA
Heating :cime to attain 10% of the cathode

current at equilibrium conditions approx. 5 s

* Not to be connected in series with other tubes.
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MECHANICAL DATA
Mounting position

The tube can be mounted in any position. It should not be supported by the base alone or near the base
region, and under no circumstances should the socket be allowed to support the tube. The tags near the
screen should not be subjected to mechanical stress. Avoid any force on the side contacts.

Net mass approx. 1,3 kg

Base 14 pin, all glass

Dimensions and connections (see also outline drawing)
Overall length (socket included) max. 454 mm
Faceplate dimensions 118+ 0,5mmx98 £0,5 mm

Accessories

Socket (supplied with tube) type 55572
Side contact connector (8 required) type 55561
Small ball contact connected (6 required) type 4022 102 21590
FOCUSING electrostatic note 1
DEFLECTION double electrostatic
x-plates symmetrical
y-plates symmetrical
Angle between x and y-traces 90 + 10
Angle between y-trace and y-axis of
the internal graticule <5° note 2
NOTES

1. Because of the use of a quadrupole lens for the magnification of the vertical deflection, two
more quadrupole lenses are used for focusing. Therefore, controls for two voltages have to be
provided.

2. The tube has a rotation coil, concentrically wound around the tube neck, to allow alignment of the
y-trace with the mechanical y-axis of the screen. The coil has 2000 turns and a maximum resistance
of 650 §2. Under typical operating conditions, a maximum of 30 ampere-turns is required for the
maximum rotation of 59, This means the required supply is 15 mA maximum at 12 V maximum.
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L14-140GH/95

CAPACITANCES

x1 to all other elements except x5
x2 to all other elements except x1
y1 to all other elements except yo
y2 to all other elements except y1
X1 to x2

y1toyz

g1 to all other elements

k to all other elements

g11 to all other elements

g12 to all other elements

g13 to all other elements

g3 to all other elements

gs to all other elements

gg-1 to all other elements

gg-2 to all other elements

gg-3 to all other elements

FGA to all other elements

k’, k' to all other elements

Cx1(x2) 5,5 pF

Cx2(x1) 55 pF
Cyity2) 27 pF
Cy2ty1) 2.7 pF
Cx1x2 3 pF
Cy1y2 1,7 pF
Cq1 7 pF
Ck 5 pF
Cq11 80 pF
Cg12 70 pF
Cq13 85 pF
Cg3 17 pF
Co5 17 pF
Cg9-1 30 pF
Cg9-2 70 pF
Cq9-3 60 pF
CegA 20 pF
Cx’, k* 12 pF
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DIMENSIONS AND CONNECTIONS Dimensions in mm
405 >
frit sealed " _,'25 £5 |-
<405 4105 6.5
1 v
123 min t
99-2
200 max
215%10
243*¥30 | Yid e L
28010 o
:‘
rotation
coil
421%5 ), 99-% )
-~ F 61—
——‘—JNT—J(“ ]L‘ ref. line
«——@80%1,5 —
296 max
- @© o I o @ cEo
:
22,0104
— -—
— <>—ﬂ1i8-'1005
4
3
min
| ]
Y X 1,65
SRS Ay
24 max [}
L__ 25,0 _’|
0,4
72683462.3 - @51+1,5— detail of side contact

Fig. 1 Outlines

(1) Dimensions of faceplate only. The bulge at the frit seal may increase the indicated maximum
dimensions by not more than 3 mm.
(2) Minimum length of cable: 350 mm.
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AN

12,5 \12,5
< max

9 max
9 L
pe=y
S

1— —Xof—-— 98+05"

<«— 66,5 max—s| 72834601

— 11820,5“’——*—» 7283459.2

Fig. 2 Bottom view and side-contact arrangement. Fig. 3 Top view. For note (1)
see opposite page.

x-axis of
face

72834571

Fig. 5 Pin arrangement; bottom view.

FGf__ErﬂLn_
8 +——10x9=90 ———
ot
— o o 7] o,
= 1
| |
Y4 1 l “
T2 &
= =h—9% 8x9=72 : LT
W= = | '
— —i3 g ' " [
it = e s |
k ——N T
R FGK sub-division 1,8mm  7zs3us8s
Fig. 4 Electrode configuration. Fig. 6 Internal graticule
colour of graticule: brown-black;
line width 1 0,2mm;
dot diameter : 0,4 mm.
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TYPICAL OPERATION (for notes see next pages)
Conditions

Writing section (voltages with respect to writing gun cathode k, unless otherwise stated for optimum scan

magnification = 1,8).
Final accelerator voltage
Geometry control voltage

Scan magnifier electrode voltage
(with respect to go)

Horizontal alignment electrode voltage
(with respect to gp)

Vertical focusing electrode voltage
(with respect to gp)

Correction electrode voltage
(with respect to gp)

Horizontal focusing electrode voltage
(with respect to gp)

First accelerator voltage

Cut-off voltage for visual
extinction of focused spot

Viewing section (voltages with respect to viewing gun cathode FGK, Fig. 4)

Final accelerator voltage (with respect to

first accelerator FGA) Vg13(|)
Backing electrode voltages (d.c.)

front mesh Vg12

fast mesh Vg11
Collector mesh voltage (d.c.) Vg10
Collimator voltage (d.c.)

c3 Vg3

Cf Vg9-2

¢ Vg9-1
First accelerator voltage (d.c.) VEGA
Fiood gun cathode voitage (d.c.) VEGK

The first accelerator voltage should be equal to the mean x-

Performance
Useful scan area

Deflection coefficient
horizontal

vertical

Vg13(|) 10000

Vg8 3000 + 100

Vg7 —600

VgG + 100

Vg5 —860 to —1100

Vg4 200

Vg3 —1300 to —1650

ng 3000

—Vg1 75 to 130

non- variable | fast-

store persist- | store

mode ance mode

mode

7000 V | 7000 V | 7000
-50 V

140 V| 140 v | 140

130 V| 130 V| 130

65 V 65 V 65

~65 V 65 V 65

30 Vv 30 V 30

20 Vv 20 V 20

ov ov 0

plate potential.

min, 90 mm x 72

M typ. 18,5
X max. 20,5
typ. 48

My max. 5,5

V/div
V/div
V/div
V/div

note 1

note 2

note 3

note 1

note 4
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Deviation of deflection linearity max. 2% note 5
Geometry distortion see note 6

Grid drive for 10 uA beam current V4 approx. 20 V

Grid drive for specified writing speed Vd max. 80 Vv

Line width at the centre of the screen l.w. 0,4 mm note?7

Writing speed (note 8)
Variable persistence mode
just black: = 250 div/ms
max. write: = 2,5 div/us
Fast-store mode
max. write: = 1 div/ns

Storage viewing time (note 9)
Variable persistence mode

just black: = 60s
max. write: = 156s

Fast-store mode
max. write: = 15s

NOTES

1. These values are valid at cut-off of both flood guns and the writing gun. The H.T. unit must be
capable of supplying 0,5 mA. To protect the tube against excessive surge current during erasure, an
RC-network as shown in Fig. 7 must be connected in series with the screen terminal lead; the
resistance of 15 to 20 M2 includes the internal resistance of the H.T. supply.

1MQ
HT supply +—(:I—1—E:-—» Vg13 (1) terminal
15t020M2 | g0 ¢
typ.

7287222

Fig. 7.

2. This voltage should be adjusted for equal brightness in the x-direction with respect to the electrical
centre of the tube.

3. For minimum defocusing of vertical lines near the upper and lower edges of the scanned area this
voltage should be the value indicated.

4. The indicated values concern the d.c. levels; during the erasing, preparing and transfering operation
these electrodes are pulsed.

5. The sensitivity at a deflection 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.

6. A graticule, consisting of concentric rectangles of 90 mm x 72 mm and 87,8 mm x 70,5 mm is
aligned with the electrical x-axis of the tube. With optimum corrections applied, a raster will fall
between these rectangles.

7. 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 Iy, = 10 pA (measured against x-plates).
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NOTES (continued)

8. The writing speed is defined as the maximum speed at which a written trace is just visible starting

from a background which is just black. The indicated value is guaranteed for the central 80% of the
minimum screen area, except the outmost 3 mm of the screen. However, in any corner not more
than 4 square divisions fall outside the guaranteed area. The writing speed can be increased, if some
background is tolerated. Within the same area, a trace, written with the indicated value of max.
write, remains just visible within the indicated storage time of max. write.

The writing speed in max. write, with background, is defined as the maximum speed at which the
written trace remains just visible within the indicated storage time.

. The storage time in just black mode is defined as the time required for the brightness of the

unwritten background to rise from zero brightness (viewing beam cut-off) to 10% of saturated
brightness. At reduced intensity (by pulsing the flood beams) the storage time can be increased.

The storage time in max. write and fast is related to the writing speed.
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L14-140GH/95

LIMITING VALUES (absolute maximum rating system)

Writing section (Voltages with respect to writing gun cathode k, unless otherwise stated)

Final accelerator voltage Vg13(|)
Geometry control voltage
. Vg8
(with respect to go)
Scan magnifier electrode voltage v -
(with respect to go) "9/
Horizontal alignment electrode voltage
R VgS
(with respect to gp)
Vertical focusing electrode voltage v
. g5
(with respect to gp)
Correction electrode voltage
R Vg4
(with respect to gp)
Horizontal focusing electrode voltage v
. g3
(with respect to gp)
First accelerator voltage Vg2

Control grid voltage

positive Vg1

negative —Vg1
Cathode to heater voitage

positive Vi

negative —Vks
Voltage between correction electrode

and any deflection plate Vga/x

Vgaly

Grid drive, averaged over 1 ms V4

Viewing section (voltages with respect to viewing gun cathode FGK)

Screen voltage Vg13(|)
Backing electrode voltage (d.c.)
front mesh Vg12
fast mesh Vg1 1
Collector mesh voltage (d.c./a.c.) Vg10
Collimator voltages (d.c./a.c.) Vgg_-,; 9.2:9-3
First accelerator voltage VEGA
Cathode to heater voltage Vk'FGt VkFGf

—Vk'FGf —VKk“FGf

max.
max.

max.
max.

max.

10500
8500

500
-500
550
—700
500
—500
—750
—1200
500

0

—1200
—1800

3500
2500

0
200

125
125

500
500

30

7500
5500

600
—-50
200
—-50
200
100

150

100

125
125

<< KK KK KK KL KK KK LKL

<<

<<

<

<< K< <K<K K<< <K<K <KL
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L14-140GH/95

OPERATING NOTES
Scan magnifier

A scan magnification Mg = 1,8 is the best compromise between line width and sensitivity. This is
obtained with Vg7 = —600 V and Vg4 = 200 V. Performance is tested and specified under this
condition and no adjustment will be necessary for individual tubes.

Focusing is separate for horizontal and vertical directions with V43 and Vg5 respectively. Both focus
settings may depend on beam current with different steepness. Although both electrodes are positive
with respect to cathode, reverse current may result from secondary electrons leaving grid 3 (max. 5 uA)
and grid 5 (max. 50 uA).

Normal current direction from beam interception is to be expected on the horizontal correction
electrode gg (up to 500 uA) and, as usual, on g2 and deflection plates.

Modes of operations
Non-store mode
For non-store operation the front mesh V412 is set to —50 V with respect to FGK.

The viewing guns should not be switched off in this mode of operation since slight variations in raster
geometry and deflection sensitivity might otherwise be caused. Care should be taken, especially when
switching from store mode to non-store mode, that excessive writing beam current is avoided, as
otherwise the storage layer may be damaged.

Variable persistence mode
The fast mesh is switched off for this operation and used as collector by setting Vg” =140 V.
a. Static erasure

If no dynamic erasing pulses are applied the storage time is limited by the potential shift of the
storage layer due to landing of positive ions.

In order to erase a stored display, Vg12 is increased to 500 V for 100 ms and than returned to its
original potential for about 500 ms; after that, an erasing pulse of positive polarity (max. 20 V) and a
duration of 600 ms should be applied.

While the erasing pulse amplitude is to be adjusted with zero d.c. level for “*just black’, the background
illumination can be changed — even with a stored signal — by varying the d.c. level for optimum
contrast or maximum writing speed.

Background egality can be optimized by balancing the viewing gun cathodes by means of a potentio-
rryeter.of 2,2 !(Q, proper collimator adjustment, and by increasing VEgA. Vgg_1 and Vgg_3 in positive
direction during erasure.

Before first installation, depending on transport conditions, demagnetization of the tube face region
may be necessary.

Dynamic erasure can be achieved by applying extra erasing pulses of positive polarity to the backing

electrode of the front mesh (g12). The amplitude of these extra pulses is equal to that of the original
erasing pulse, the frequency is 120 Hz and the persistence of the display can be controlled by varying
the duty factor.
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Instrument cathode-ray tube L14-140GH/95

Fast-store mode

For erasure in the fast mode the front mesh has to be erased first in the same way as in the variable
persistence mode but separate adjustments should be foreseen.

The fast mesh is to be prepared by reducing VgH from 140 V to the stabilizing level (O to max. 20 V)
during the erasing pulse on the front mesh.

After writing, at the end of the unblanking pulse, a transfer pulse (50C V, 100 ms) is to be applied on
the front mesh.

During the transfer pulse, V411 is further reduced about 1 V for enhanced transmission during transfer.
This reduction has to be carefully adjusted for optimum contrast and writing speed.

During the whole cycle, FGA, V99-1 and V99A3 may be increased for more viewing gun current.
Details on the adjustment procedure and the voltage range to be provided for can be made available.
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L14-150GH/95

INSTRUMENT CATHODE-RAY TUBE

14 cm diagonal rectangular flat face
direct - view storage tube

internal graticule

for oscilloscope applications

QUICK REFERENCE DATA

Final accelerator voltage Vg10(9)
Minimum useful scan area

Deflection coefficient
horizontal My
vertical MY

Writing speed

8,56 kV
90 mm x 72 mm

9,5 V/div
4,1 V/div

2,5 div/us

OPTICAL DATA

Screen
type
persistence, non-store mode
persistence, store mode

Useful screen area
Useful scan area

Spot eccentricity in horizontal
and vertical directions

Internal graticule

HEATING
Writing section
Indirect by a.c. or d.c.*
Heater voltage V¢
Heater current It
Heating time to attain 10% of the cathode

current at equilibrium conditions
Viewing section
Indirect by d.c.*
Heater voltage VFGf
Heater current IFGf
Heating time to attain 10% of the cathode

current at equilibrium conditions

* Not to be connected in series with other tubes.

metal-backed phosphor
GH, colour green
medium-short

variable

min. 90 mm x 72 mm
min. 90 mm x 72 mm

max. 6 mm

typ. 95; see Fig. 6

6,3V
240 mA

approx.5s

126V
240 mA

approx.5s
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L14-150GH/95

MECHANICAL DATA
Dimensions and connections (see also outline drawings)

Overall length (socket included) <452 mm

Faceplate dimensions (final accelerator contact excluded) 118+ 0,56 mm x 98 + 0,5 mm
Net mass approx. 1,3 kg

Mase 14 pin, all glass

Mounting position

The tube can be mounted in any position. It should not be supported by the base alone or near the base
region, and under no circumstances should the socket be allowed to support the tube. The tags near the
screen should not be subjected to mechanical stress. Avoid any force on the side contacts.

Accessories

Socket (supplied with tube) type 55566

Side contact connector (7 required) type 565561

Small ball contact connector (5 required) type 4022 102 21590
FOCUSING electrostatic
DEFLECTION double electrostatic
x-plates symmetrical

y-plates symmetrical

Angle between x and y-traces 90 + 10

Angle between x-trace and x-axis
of the internal graticule < 5O*

* The tube has a rotation coil, concentrically wound around the tube neck, to allow alignment of the
x-trace with the mechanical x-axis of the screen. The coil has 2000 turns and a maximum resistance
of 650 £2. Under typical operating conditions, a maximum of 20 ampere-turns is required for the
maximum rotation of 50, This means the required supply is 10 mA maximum at 8 V maximum.
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Instrument cathode-ray tube L14-150GH/95

AN

CAPACITANCES

x1 to all other elements except x2 Cx1(x2) 55 pF
x7 to all other elements except x4 Cx2(x1) 55 pF
y1 to all other elements except yp Cy1(y2) 35 pF
y2 to all other elements except yq Cy2(y1) 3,5 pF
X1 to xp Cx1x2 2,5 pF
y1toyp Cy1y2 2 pF
g1 to all other elements Cg1 6 pF
k to all other elements Ck 36 pF
g3 to all other elements Cg3 45 pF
g7-1 to all other elements Cg7-1 30 pF
g7.2 to all other elements Cg7-2 65 pF
g7-3 to all other elements Cg7-3 60 pF
gg to all other elements Cgo 60 pF
g10 to all other elements Cg10 80 pF
FGA to all other elements CFGA 15 pF
FGK'’ to all other elements CFGgK’ 8 pF
FGK" to all other elements CFgKk” 8 pF
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L14-150GH/95

frit sealed <+ 40E5 == 40E5
~>) <105 6.5
, v
7 16¢3 1}
’ 40%5
95%10
123 min
200 max
215%10
243%15
28010
correction
coil
(2) fommr—d
428%5 '
T ——T ref. line
1
22,0%0,4
_’I = 010
+ J
T2 005
)
3
min
|
+ 1,65
. 606 . £040
L1LE L 101 . gs0 ¢
4 max «10: T 2290700
e P51+1,5—» A 72857561 detail of side contact
Fig. 1 Outlines.

(1) Minimum cable length is 420 mm.

(2) Minimum length of connecting leads is 350 mm.

(3) Dimensions of faceplate only. The bulge at the frit seal may increase the indicated maximum
dimensions by not more than 3 mm.
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Instrument cathode-ray tube L14-150GH/95

125
= max 9 max

|
4!—— — 98+05%
|

118205 ] 17655

<— 66,5 max—| 7285757

Fig. 2 Bottom view and side-contact arrangement. Fig. 3 Top view. For note (3)
see opposite page.

7285761

Fig. 5 Pin arrangement; bottom view.

+——10x9=90 ——

8x9=72 1.8
9y ——=—
93 —f—m—
92 ——— ,
9 —-— KN 22k [ K"
l —

{_\_W 7285759 T \ )

k f f FGK 7286827 sub-division 1,8 mm 7285760

Fig. 4 Electrode configuration. Fig. 6 Internal graticule

colour of graticule: black;
line width: 0,2 mm;
dot diameter: 0,4 mm.
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L14-150GH/95

INTERNAL GRATICULE ALIGNMENT
The internal graticule is aligned with the faceplate by using the faceplate reference points A1, A2 and A3,

see Fig. 7. )
% Y25
Qn
oY —~ 63 27,5 e
A
¥ A1l A2y
/r G“l ! uf \\
34
A3
Fig. 7 Front view of tube
with internal graticule. 72 - b b N O , ;
r o5
lal —a2| <0,3 mm. >
\3 7/
90 7286829

TYPICAL OPERATION (for notes see last page but one).
Conditions
Writing section (voltages with respect to writing gun cathode k)
Final accelerator voltage Vg10(2) 8500 V note 1
Geometry control electrode voltage Vg5 1500 + 100 V
Deflection plate shield voltage Vg5 1500 V note 2
Astigmatism control electrode voltage Vga 1500 + 50 V note 3
Focusing electrode voltage Vg3 400 to 600 V
First accelerator voltage ng 1500 V
Cut-off voltage for visual extinction

of focused spot —Vg1 45t085 V

Viewing section (voltages with respect to viewing gun cathode FGK, Fig. 8)

See Fig. 9.

Note: The d.c. voltage on the first accelerator of the flood guns (FGA) should be equal to the mean
x-plate potential.

K™ 2,2 kQ M k"

T 7286827

FGK Fig. 8.
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Instrument cathode-ray tube

L14-150GH/95

I\

NON-STORAGE

STORAGE OPERATION

OPERATION } (static erasing pulses)
7000v!") I 7000V1
>100ms
’ —| <«— 500 ms —»<— 600 ms —»
% 50V r
! +15V
l +5V 7
) -5V
—50V ov
—sov_ | sy
150V ! 150V
| 120v
75V ’ 75V 75V
; 140V
100V f 100v v
_1_‘ 40v
40V ‘ 4a0v
! 90V
30V | 30V
1 50V
28V l 28V
oV ’ oV

(1) With respect to FGA.

|
l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Vqg1p (final accelerator)

Vgg (backing electrode )

Vgg (collector)

Vg7_3 (coliimator)
note 4

Vg 7-2 (collimator)
note 4

Vg7_1 (collimator)

FGA (first accelerator)

7286828

Fig.9 Diagram of non-storage and storage operation.
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L14-150GH/95

Performance

Useful scan
horizontal
vertical
Deflection coefficient
horizontal My

vertical My

Line width at the centre of the screen lw.

Writing speed in storage operation
just black
max. write

Storage viewing time
just black
max. write

Deviation of deflection linearity

Geometry distortion

Grid drive for 10 uA beam current V4
Grid drive for specified writing speed V4

Total cathode current of both viewing guns
at FGA=28V
at FGA =50V

min. 90
min. 72
9,5
max. 10,5
4,1
max. 4,4
0,35
= 250
= 25
> 90
> 15
max. 2
see note 9
approx. 25
max. 45
approx. 1
approx. 2

mm
mm

V/div
V/div
V/div
V/div

mm note 5

div/ms

div/us note 6

[

| note 7

% note 8

mA
mA
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Instrument cathode-ray tube

N\

L14-150GH/95

LIMITING VALUES (Absolute maximum rating system)
Writing section (voltages with respect to writing gun cathode k)

Final accelerator voltage

Geometry control electrode voltage
Deflection plate shield voltage

Astigmatism control! electrode voltage
Focusing electrode voltage

First accelerator voltage

Control grid voltage
positive
negative

Cathode to heater voltage

positive
negative

Voltage between astigmatism control electrode
and any deflection plate

Grid drive, averaged over 1 ms

Screen dissipation

Viewing section (voltages with respect to viewing gun
Final accelerator voltage

Backing electrode voltage

storage operation

non-storage operati on

Collector voltage

Collimator voltage

First accelerator voltage

“Cathode to heater voltage

positive
negative

Vg100)

Vgﬁ
VgS
Vga
V93

Vg2

\

)

gl

Vs
—Vks

Vga/x

Vaary

Vd

Wo

cathode FGK)
Vg10(®)

Vgg

—Vgg

VgS

Vg7-1, Vg7-2. Vg7-3

VEGA

VK'EG VK"FGf
-VK'FGf —VKk"FGf

max.
min.
max.

max.

max.
max.

max.

max.

max.

min.

max.

min.

max.

max.

min.

max.

9000
7000

2100
2000

2100
1200

1000

2000
1250

<K K <K<K < K <KL

<<

200

125 V
125 V

500 V
500 V

30 Vv
8 mW/cm?

7500
5500

+ 150
-5

50
25

180
120

200

60

<< <K<K KK KK <K<K LKL

125
125

<<
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L14-150GH/95

NOTES

1.

oW

. The WTiting Speea is Gevinea as tné maximuim SPeed at which a written trac

These values are valid at cut-off of both flood guns and the writing gun. The H.T. unit must be
capable of supplying 0,5 mA. To protect the tube against excessive surge current during erasure, an
RC network as shown in Fig. 10 must be connected in series with the screen terminal lead; the
resistance of 15 to 20 M includes the internal resistance of the H.T. supply.

1 MQ

HT supply —»—(:l—l—|:)—> Vg1o (1) terminal
15 to 20 MR 500pF
typ: 7286826
7
Fig. 10.

. This voltage should be equal to the mean y-plate potential. The mean x and y-plate potentials

should be equal for optimum spot quality.

. When putting the tube into operation, the astigmatism control voltage should be adjusted only once

for optimum spot size in the screen centre. The control voltage will be within the stated range,
provided the conditions of note 2 are adhered to.

- The collimator electrode voltage Vg7.2 and Vg7.3 should be adjusted for optimum uniformity of

background illumination.

. 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 uA (measured on x-plates).

sl amaad fo Aofiaod oo thio o ioeiies amand ot wacbhial written tra H aibla adartine

€ i5 jdaL visible star ting
from a background which is just black. The indicated value is guaranteed for the central 75% of the
minimum screen area, except the outmost 4 mm of the screen. However, in any corner not more
than 4 square divisions fall outside the guaranteed area. The writing speed can be increased, if some
background is tolerated. Within the same area, a trace, written with the indicated value of max.
write, remains just visible within the indicated storage time of max. write.

The writing speed in max. write, with background, is defined as the maximum speed at which the
written trace remains just visible within the indicated storage time.

. The storage time in just black mode is defined as the time required for the brightness of the

unwritten background to rise from zero brightness to 10% of saturated brightness. At reduced
intensity (by pulsing the flood beams) the storage time can be increased.

The storage time in max. write is related to the writing speed.

. The sensitivity at a deflection 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.

. A graticule, consisting of concentric rectangles of 72 mm x 54 mm and 69,8 mm x 52,5 mm is

aligned with the electrical x-axis of the tube. With optimum corrections applied, a raster will fall
between these rectangles.
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Instrument cathode-ray tube L14'150GH/95

OPERATING NOTES

Modes of operations

Non-storage mode

For non-storage operation the front mesh Vgg is set to —50 V with respect to FGK.

The viewing guns should not be switched off in this mode of operation since slight variations in raster
geometry and deflection sensitivity might otherwise be caused.

Variable persistence mode
a. Dynamic erasure

Dynamic erasure can be achieved by applying extra erasing pulses of positive polarity to the backing
electrode Vgg. The amplitude of these extra pulses is equal to that of the original erasing pulse, the
frequency is 120 Hz and the persistence of the display can be controlled by varying the duty factor.

b. Static erasure (Fig. 9)

If no dynamic erasing pulses are applied the storage time is limited by the potential shift of the
storage layer due to landing of positive ions.

In order to erase a stored display, Vgg is increased to 150 V for 100 ms and than returned to its
original potential for about 500 ms; after that, an erasing pulse of positive polarity (max. 15 V) and
a duration of 600 ms should be applied.

While the erasing pulse amplitude is to be adjusted with zero d.c. level for “just black’’, the background
illumination can be changed — even with a stored signal — by varying the d.c. level for optimum
contrast or maximum writing speed.

Back ground egality can be optimized by balancing the viewing gun cathodes by means of a potentio-
mete_r of ?,2 kQ, proper collimator adjustment, and by increasing VEGA. Vg7-1, Vg7-2 and Vg7-3in
positive direction during erasure.

Before first installation, depending on transport conditions, demagnetization of the tube face region
may be necessary.
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MONITOR AND DISPLAY TUBES



SURVEY OF MONITOR AND DISPLAY TUBES

PREFERRED TYPES: recommended for new design.
M17-142WE
M17-143WE
M17-144WE
M17-145WE
M38-200

MAINTENANCE TYPES: no longer recommended for equipment production.
M24-100W
M24-101W
M31-130W
M31-131W

OBSOLESCENT TYPES: available until present stocks are exhausted.
M17-140W
M17-141W
M38-120W
M38-121W

SCREENS

Although WA and WE are the standard screens 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.

BONDED FACEPLATES
Tubes with bonded faceplates are supplied to special order.

326

April 1984



OBSOLESCENT TYPE M17-140W

J\

MONITOR TUBE

17 cm diagonal rectangular flat face monitor tube primarily for use as a viewfinder in television
cameras. This tube has been replaced by type M17-142WE, which featuresa 1,5 W cathode
(6,3 V/240 mA) with short warm-up time (Iquick-heating cathode), and an improved phosphor, type WE.

The data of M17-140W are equivalent to those of type M17-142WE, except for the following.

HEATING

Indirect by a.c. or d.c.*

Heater voltage V¢ 6,3 V

Heater current ] 300 mA

SCREEN

Phosphor type W
fluorescent colour white

* Not to be connected in series with other tubes.
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OBSOLESCENT TYPE M17-141W

ANE

MONITOR TUBE

17 cm diagonal rectangular flat face monitor tube primarily for use as a viewfinder in television
cameras. It has a bonded face plate and a metal mounting band. This tube has been replaced by type
M17-143WE, which features a 1,5 W cathode (6,3 V/240 mA) with short warm-up time (quick-heating
cathode), and an improved phosphor, type WE.

The data of M17-141W are equivalent to those of type M17-143WE, except for the following.

HEATING

Indirect by a.c. or d.c.*

Heater voltage Vi 6,3 V
Heater current If 300 mA
SCREEN

Phosphor type w

fluorescent colour white

* Not to be connected in series with other tubes.
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M17-142WE

J K Mi17-144WE

MONITOR TUBES

17 cm diagonal rectangular flat face

700 deflection angle

high resolution

quick heating cathode

M17-142WE: for use in precision monitors and as a viewfinder in television cameras
M17-144WE: for use in photographic equipment (see Optical Data)

QUICK REFERENCE DATA

Deflection angle, diagonal 700

Face diagonal 17 cm

Neck diameter 28 mm

Overall length max. 234 mm

Screen dimensions min. 124 mm x 93 mm
Resolution min. 1050 lines
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M17-142WE
M17-144WE

ELECTRICAL DATA
Capacitances

final accelerator to external conductive coating Cg3,95(§2)/m 300 pF
cathode to all other elements Ck 3,6 pF
grid 1 to all other elements Cq1 7 pF
Focusing method electrostatic
Deflection method magnetic*
Deflection angle, diagonal 700
Heating indirect by a.c. or d.c. **
heater voltage Vs 6,3 V
heater current I 240 mA
Heating time to attain 10% of the cathode
current at equilibrium conditions approx. 5 s
OPTICAL DATA
Screen metal-backed phosphor
Phosphor type WE 4
fluorescent colour white
persistence medium short
Useful screen dimensions
diagonal min. 155 mm
horizontal axis min. 124 mm
vertical axis min. 93 mm
Light transmission of screen approx. 92%

Note: The M17-144WE has an improved screen blemish specification, to meet the extreme require-
ments of photographic recording equipment.

*  To obtain the best tube performance, deflection unit AT1071/07 should be used.
** Not to be connected in series with other tubes.
4 Other phosphors available to special order.
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Monitor tubes M17-142WE

j & M17-144WE

MECHANICAL DATA (see also the figures on the next page)

Overall length 227 £ 7 mm

Neck diameter min. 27,8 mm

Base neo eightar, B8H; IEC67-1-31a
Final accelerator contact cavity contact, CT8; IEC67-111-2
Net mass approx. 0,7 kg

Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone.

Accessories

Final accelerator contact connector 55563A
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M17-142WE
M17-144WE

MECHANICAL DATA Dimensions in mm

14U3+2 -~ 111%2

S 1
'og3ss AD 6011-5
i l ] |

reference h I N
27 line (1) this side of the

+7 bulb is free of
external con-
! ductive coating

N

—> 27,8 min(2) .

7251301.2

(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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Monitor tubes M17-142WE

J L M17-144WE

f
/ 72513031 f f  7z513042
Reference line gauge
~— 2968+04 —
~— 7889+04
2825+01 —
~ 853,9+0,05— R1,0%0.4
. 23075 I e
‘_*:0'[:07 - i
6,4+0,4
f ‘ ' - N\J | 143207
_______ ___._1__.—.-— el e —in a— — S— — —— —
_ ! f

20,7 1557+010 | 169207 | e onee

+0,1 ; DA, N .

T AN 7 I 77,8
R12,7+04 .7 0,4
5 -
6°
T 7290770
+0,07_] -
829677 00 L—| }
~ GU3+0 4~
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M17-142WE

M17-144WE
RECOMMENDED OPERATING CONDITIONS
Final accelerator voltage Vg3,95(%) 14 kV
Focusing electrode voltage Vg4 0to 400 VvV~
First accelerator voltage Vg2 400 Vv
Cut-off voltage for visual extinction of focused spot —Vg1 30to62 V
RESOLUTION

Resolution at screen centre, measured with shrinking
raster method (non-interlaced raster), and with beam
centring magnet**
at Vg 135(;2) =14 kV, Vg2 =400V, ) A
lg = 20 pA, luminance = 400 cd/m? 4 min. 1050 lines

LIMITING VALUES

) max. 16 kV
Final accelerator voltage VgB,gS(Q) min. 12 KV
: Va4 max. 1 kV
g
Focusing electrode voltage '-Vg4 max. 05 kV
. max. 800 V
First accelerator voltage Vg2 min. 300 V
Control grid voltage
negative —Vg1 max. 150 V
positive Vg1 max. oV
positive peak Vg1p max. 2V
Cathode to heater voltage
positive Vs max. 125 V
negative —Vkf max. 125 V

*

For optimum focus at a beam-current of 50 uA.

** Catalogue number 3322 142 11401; supplied with directions for use with each tube.

A Luminance is measured with a photocell, of which the spectral response curve is identical to that of
the human eye, on a 312-lines raster with dimensions 70 mm x 70 mm.
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Monitor tubes

M17-142WE
17-144WE

X-RADIATION LIMIT

7283977.1
X-radiati
(mR/h)
1000 ace plate entire tube
: 7
/
4
100
7
4 -
/anode button
10
A
1 /
Vi
y
0,1 /
imr
A /
0,01 /

15 20 5 Vga,g5 (V) 30
X-radiation limit curves, at a constant anode current of 250 uA,
measured according to TEPAC103A.
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M17-142WE

30 7283979.1
Vq3,95
(kV)
25
—~
= anodebwt
on
— ]
=
20 REIES N
=t face plate
entire topey =
=
15
1 10 100 1000

beam current (uA)

0,5 mR/h isoexposure-rate limit curves, measured according to TEPAC103A.

Product safety

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.

FLASHOVER PROTECTION

With the high voltage used with this tube internal flashovers may occur. These may destroy the
cathode of the tube. Therefore it is necessary to provide protective circuits, using spark gaps.
The spark gaps must be connected as follows:

s to electrodes

to chassis M short connections to outer

conductive coating

‘ l short connections

7275269

No other connections between the outer conductive coating and the chassis are permissible.
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M17-143WE
j M17-145WE

MONITOR TUBES

17 cm diagonal rectangular flat face

70° deflection angle

high resoiution

quick heating cathode

bonded face plate

metal band for mounting

M17-143WE: for use in precision monitors and as a viewfinder in television cameras
M17-145WE: for use in photographic equipment (see Optical Data)

QUICK REFERENCE DATA

Deflection angle, diagonal 700

Face diagonal 17 cm

Neck diameter 28 mm

Overall length max. 240 mm

Screen dimensions min. 124 mm x 93 mm
Resolution min. 1050 lines

June 1984
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M17-143WE
M17-145WE

ELECTRICAL DATA

Capacitances
final accelerator to metal band
final accelerator to external conductive coating
cathode to all other elements
grid 1 to all other elements

Focusing method
Deflection method
Deflection angle, diagonal

Heating
heater voltage
heater current

Heating time to attain 10% of the cathode
current at equilibrium conditions

OPTICAL DATA
Screen

Phosphor type
fluorescent colour
persistence

Useful screen dimensions
diagonal
horizontal axis
vertical axis

Light transmission of screen

Cyg3,95(2)/m’ 135
Gg3,95(2)/m 240
Ck 3,6
Cq1 7
electrostatic

magnetic*

700

indirect by a.c. or d.c.**
V¢ 6,3
] 240
approx. 5

metal-backed phosphor
WE 4

white

medium short

min. 155 min.
min. 124 min.
min. 93 min.

approx. 88%

pF
pF
pF

mA

Note: The M17-145WE has an improved screen blemish specification, to meet the extreme require-

ments of photographic recording equipment.

*

** Not to be connected in series with other tubes.
4 Other phosphors available to special order.

To obtain the best tube performance, deflection unit AT1071/07 should be used.
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Monitor tubes M17—143WE

J L M17-145WE

MECHANICAL DATA (see also the figures on the next page)

Overall iength 232 +8 mm

Neck diameter min. 27,8 mm

Base neo eightar, BBH; IEC 67-1-31a
Final accelerator contact cavity contact, CT8; IEC 67-111-2
Implosion protection bonded face plate

Net mass approx. 1 kg

Mounting

The tube can be mounted in any position. It must not be supported by the socket and not by the base
region alone.

Accessories
Final accelerator contact connector 55563 A
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M17-143WE
M17-145WE

L

MECHANICAL DATA

ay

see
detail
¥

X
\

25%0
Y 5

A

Dimensions in mm

-~ 117_

+05
1,

«— 802 —

54%7

e

7 min 9847 ?— ¢
/ NI '_@"
¥ Y
0 L 16_13
reference -" T !

232 ine(1) ‘ this side of the

*8 | bulb is free of
. external con-
1 X ductive coating

- | |«—278minl2 !
"—'—Jlé" 'ILF" 7253059.2
<~ 124 min ————|
Il
R57 — 25
7 ’
93 min — /
7253061.1
detail
“o/
72853060.2 ‘(\\
o)
A
(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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Monitor tubes

j \ M17-145WE

M17-143WE
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M17-143WE

M17-145WE
RECOMMENDED OPERATING CONDITIONS
Final accelerator voltage Vg3,95(2) 14 16 kV
Focusing electrode voltage Vg4 0 to 400* 0to 400 V*
First accelerator voltage Vg2 400 600 V
Cut-off voltage for visual extinction of focused spot —Vg1 30 to 62 40t0 90 V
RESOLUTION

Resolution at screen centre, measured with shrinking
raster method (non-interlaced raster), and with beam
centring magnet**

at Vgg g5(;2) 14kV, Vgo =400V,

0 uA, Iumlnance =400 cd//m? 4 min. 1050 lines
at Vg3 35(2) 16 kV, V g2= 600V, R
0 uA, Iummance =500 cd/m2 min. 1250 lines
LIMITING VALUES
. max. 18 kV
Final accelerator voltage VgS,g5(§Z) min. 12 kV
. \Y% max 1kV
g4 :
Focusing electrode voltage _Vg4 max. 0,5 kV
. max. 800V
First accelerator voltage Vg2 min. 300 V
Control grid voltage
negative —Vg1 max. 150 V
positive Vg1 max. ov
positive peak Vgip max. 2V
Cathode to heater voltage
positive Vit max. 125V
negative —=Vif max. 125V

*

For optimum focus at a beam current of 50 uA.

** Catalogue number 3322 142 11401; supplied with directions for use with each tube.

A Luminance is measured with a photocell, of which the spectral response curve is identical to that
of the human eye, on a 312-lines raster with dimensions 70 mm x 70 mm.
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M17-143WE

Monitor tubes - ot
j k M17-145WE
X-RADIATION LIMIT
7283978.1
100 T T I
e
X-radiation (; |
@ ST E
{mR/h) ‘ég —5}%J
10 | m! v 7,
H1f
/4
]
/
1 /
Var
I
/
0,1 .
'
20 25 Vg3,gs (kV) 30

0,01

measured according to TEPAC103A.

X-radiation limit curves, at a constant anode current of 250 uA,

November 1985
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M17-143WE_
M17-145WE

30 7283980.1

Vq3,g5
(kV)

—
e b"’tor

[ enp~—
ntirg tubg B

— face Plate T~

1 10 100 1000

beam current (uA)
0,5 mR/h isoexposure-rate limit curves, measured according to TEPAC103A.

Product safety

X-ray shielding of the cone is advisable to givé protection against possible danger of personal injury
arising from prolonged exposure at close range to this tube when operated above 14 kV.

FLASHOVER PROTECTION

With the high voltage used with this tube internal flashovers may occur. These may destroy the cathode
of the tube. Therefore it is necessary to provide protective circuits, using spark gaps.
The spark gaps must be connected as follows:

to electrodes

to chassﬁ&-é’ short connections to outer

conductive coating and
rimband filter

‘ ‘ lshort connections

7275269

No other connections between the outer conductive coating and the chassis are permissible.
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” MAINTENANCE TYPE M24-100W
I

MONITOR TUBE

The M24-100W is a 24 cm-diagonal rectangular television tube with metal-backed screen
primarily 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 white

Light transmission of face glass 52 %
Useful diagonal min. 225 mm
Useful width min. 190 mm
Useful height min. 140 mm
HEATING

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

Heater voltage Ve 6,3 \%
Heater current If 300 mA
CAPACITANCES
Final accelerator to external

conductive coating CgS’gS( 2)/m 420 pF
Cathode to all other elements Ck 5 pF
Control grid to all other elements Cgl 7 pF
FOCUSING electrostatic

For focusing voltage providing optimum focus at a beam current of 100 uA see under
"Typical operating conditions".
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M24-100W

DEFLECTION J)

magnetic
Diagonal deflection angle 90°
MECHANICAL DATA 4) Dimensions in mm
e 2m5%25 ~~———A-—————»‘>
e\ B
6‘5 R690 ‘ ‘
| i
]
T 777 \
- / . |
! ’ i
17 |
Trerence tne 7 T T T e
|
|
| ‘
i i
'Fi? |
- 2782
min

R203 / _ /Rgs%/ //

N
140 min /// /////// 1 \
7 ~ /éé// \

Notes see next page.
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M24-100W

MECHANICAL DATA (continued)

B

D — 162525

93,95 (L)—

9, —1

k —

7260653

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 Neo eightar (BSH
Cavity contact CT8

Accessories

Socket 2422 501 06001
Final accelerator contact connector type 55563A

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable 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
1y 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 is determined by the reference line gauge.

3) Deflection coil AT1071/03 is recommended. If another coil is considered, it is advisable =
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 protrude more than 3,2 mm beyond the envelope surface.
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M24-100W

TYPICAL OPERATING CONDITIONS
Final accelerator voltage
Focusing electrode voltage

First accelerator voltage

Grid no.1 voltage for extinction
of focused raster

RESOLUTION

VgS’ g5(2) 16 kv
Vg4 0 to 400 \Y
ng 600 A%
Vgl -32 to -85 v

Resolution at screen centre measured with the shrinking raster method (non-interlaced
raster), under typical operating conditions, at a beam current of 50 |.1A(200<:d/m2 =200nit)
The resolution can be improved by the use of beam centring magnet catalogue number

3322 142 11401, supplied on request.

900 lines
LIMITING VALUES (Absolute max. rating system)

. max. 18 kv
Final accelerator voltage VgS»g5(1> min. 10 KV
Focusing electrode voltage Vg4 max. 1 kv

—Vg max. 0,5 1%
4

. max. 800 \Y%
First accelerator voltage ng min. 300 v
Grid no.1 voltage, negative -'v'gl max. 150 \Y

positive Vg1 max. 0 A%
positive peak Vglp max. 2 v
Cathode to heater voltage, positive Vs max. 250 v
positive peak Vit max. 300 vV 1
negative -kap max. 135 \%
negative peak -Vkip max. 180 v
REFERENCE LINE GAUGE
968104
889104
82510.1
53.9% 005 R=10+04
0.75 +007, 1%3%01
6.4%04 o o
—a B — 1 | Reference
5 -—- 3
a - 5
2
15571010 o 169+01
+007 4
2967%500 | 7201832,
432046 |
1) During a warm-up period not exceeding 15 s the heater may be 410 V negative with
respect to the cathode,
350 || H June 1973



MAINTENANCE TYPE l M24-101W
|

MONITOR TUBE

The M24-101W is a 24 cm-diagonal rectangular television tube with integral protection
primarily intended for use as a monitor or display tube.

QUICK REFERENCE DATA

Deflection angle 90 ©
Focusing electrostatic
Resolution 900 lines
Overall length < 260 mm
SCREEN
Metal backed phosphor
Luminescence white
Light transmission of face glass 52 %
Useful diagonal > 225 mm
Useful width =z 190 mm
Useful height > 140 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage Ve 6,3 A%
Heater current Ig 300 mA
FOCUSING electrostatic

For focusing voltage providing optimum focus at a beam current of 100 A see under
"Typical operating conditions'.

DEFLECTION magnetic

Diagonal deflection angle 90 ©
Horizontal deflection angle 80 ©
Vertical deflection angle 65 ©

Deflection coil AT1071/03 is recommended.
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MECHANICAL DATA
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Monitor tube M24-101W

MECHANICAL DATA (continued)

175 max -5
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f— ]
: y
R690
\
8
3
445%6,0
4

“reference fine ")
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- l
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Notes see next page.
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M24-101W

MECHANICAL DATA  (continued)

Mounting position : any

Base Neo eightar (B8H), IEC 67-1-31a
Cavity contact CT8, IEC67-111-2

Accessories

Socket 2422 501 06001

Final accelerator contact connector

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Adjustment of the centring magnet should not cause a general reduction in brightness or
shading of the raster.

NOTES TO OUTLINE DRAWINGS

1y The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge with the gauge resting on the cone.

2) The maximum dimension is determined by the reference line gauge.

3) This tube has an external conductive coating (m), which must be earthed.
The capacitance of this coating to the final accelerator is used for smoothing the EHT.
The tube marking and warning labels are on the side of the cone opposite the final
accelerator contact, and this side should not be used for making contact to the
conductive coating.

4) This area must be kept clean.
5) Minimum space to be reserved for mounting lugs.

6) The mounting screws in the cabinet must be situated within a circle with a diameter of
4 mm drawn around the true geometrical position (corners of a rectangle of 207, 4 mm
x 158,5 mm).

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

8) The metal rim-band must be earthed. The hole of 2,5 mm diameter in each lug is
provided for this purpose.

9) 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 protrude more than 3,2 mm beyond the envelope surface.
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CAPACITANCES

Final accelerator to external
conductive coating

Final accelerator to metal band
Cathode to all other elements

Control grid to all other elements
TYPICAL OPERATING CONDITIONS

Final accelerator voltage
Focusing electrode voltage
First accelerator voltage
Grid 1 voltage for extinction

of focused raster

RESOLUTION

Cg3, gs()/m

Cg3. gst0)/m'’

Cy

Cg1

Vg3, gst)
Vgy 0
Vgo

Vg -32

420
200

~

16
400
600

-85

pF
pF
pF

Resolution at screen centre measured with the shrinking raster method (non-interlaced
raster), under typical operating conditions, and at a beam current of 50 pA: 900 lines

(luminance =200 cd/mz).

If necessary, the picture quality can be improved by using a beam centring magnet.

This magnet, catalogue number 3322 142 11401, can be supplied on request.

LIMITING VALUES (Absolute max. rating system)
Final accelerator voltage

Focusing electrode voltage, positive
negative

First accelerator voltage

Grid 1 voltage, negative
positive
positive peak

Cathode to heater voltage, positive
positive peak
negative
negative peak

Vg3» gs(f)

Vey
“Vgy

Vgo

Vg
Vg1
Vglp
Vit
Vit

p
-Vkt
~Vkfp

max.
min.

max.
max.

max.
min.

max.
max.
max.

max.
max.
max.
max.

18
10

1000
500

800
300

150

250
300
135
180

~ =~
22

<<

<<

<< << <<<

1) During a warm-up period not exceeding 15 s the heater may be 410 V negative with

respect to the cathode.

1y
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M24-101W

REFERENCE LINE GAUGE Dimensions in mm
- 968404 .
- 889404
- 82510, .

539 005 R=10£04

075 +007 143£0)
64%04 50° t

sy & ep— ll' _Reference

Z = Lline
& _3 N _
N R=127204 1\~ ~ " Yr=n27x0)

778+04

15574010 l‘ 1690/

’

2967435 | 7209323
4310,
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MAINTENANCE TYPE M31-130W

MONITOR TUBE

The M31-130W is a 31 cm-diagonal rectangular television tube with metal-backed screen
primarily intended for use as a monitor or display tube.

QUICK REFERENCE DATA
Deflection angle 90°
Focusing electrostatic
Resolution 900 lines
Overall length max. 310 mm
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass approx. 50 %
Useful diagonal min. 295 mm
Useful width min. 257 mm
Useful height min. 195 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage Ve 6,3 \Y%
Heater current I¢ 300 mA
FOCUSING electrostatic

For focusing voltage providing optimum focus at a beam current of 100 A see under
"Typical operating conditions".

DEFLECTION magnetic
Diagonal deflection angle 90 ©

Deflection coil AT1071/03 is recommended.
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M31-130W

MECHANICAL DATA Dimensions in mm

166,416

reference line!

|
-
278min2) 729

257min

|
I

/R 877

R254°

195 min -

R509

7265286
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M31-130W

MECHANICAL DATA  (continued)

‘ 21713

=T %
q, =T 9%
—t
I I 72513041
- ff

\ / f 7265285

7265293

Mounting position: any, except vertical with the screen down and the axis of the tube
making an angle of less than 200 with the vertical.

Base Neo eightar (B8H), IEC67-1-31a
Cavity contact CT8, IEC67-II1-2
Accessories
Socket 2422 501 06001
Final accelerator contact connector type 55563A
CAPACITANCES
Final accelerator to external

conductive coating Cg3, g5(1)/m 1100 pF
Cathode to all other elements Ck 5 pF
Control grid to all other elements Cgl 7 pF

1) The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge with the gauge resting on the cone.

2 . . Lo .
) The maximum dimension is determined by the reference line gauge.
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M31-130W

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vg3, g5(2) 16 kV
Focusing electrode voltage Vg4 0 to 400 V
First accelerator voltage Vgo 600 V
Grid no. 1 voltage for extinction

of focused raster Vgl -32to -8 V
RESOLUTION

Resolution at screen centre measured with the shrinking raster method (non-interlaced
raster), under typical operating conditions, and at a beam current of 50 pA: 900 lines
The resolution can be improved by the use of beam centring magnet, catalogue number

3322 142 11401, supplied on request.

LIMITING VALUES (Absolute max. rating system)

. max. 18 kV
Final accelerator voltage Vg3, g5(¢) min. 10 kv
Focusing electrode voltage, positive Vgy max. 1000 VvV

- Vg 4 max. 500 Vv

. max. 800 V
First accelerator voltage Vgo min. 300 Vv
Grid no. 1 voltage, negative - Vgl max. 150 VvV

positive Vg1 max. 0 v
positive peak Vglp max. 2V
Cathode to heater voltage, positive Vit max. 250 VvV
positive peak kap max. 300 v 1
negative - Vkf max. 135 VvV
negative peak - kap max. 180 V
REFERENCE LINE GAUGE
96804 N
889104
82510,1
539 % 005 R=10%04
30,75 +007 ] 1431 0)
64104 90° H
ot = g [ererence.
'\I'L‘:LI’" ] 4 e
S R=127204 |/} xj T THYr=127t01 H
1557£010 e 16901 &
29674307 7201932.3
< 63204

) During a warm -up period not exceeding 15 s the heater may be 410 V negative with
respect to the cathode.
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‘ MAINTENANCE TYPE M31-131W
|

=

MONITOR TUBE

The M31-131W is a 31 cm-diagonal rectangular television tube with integral protection
primarily intended for use as a monitor or display tube.

QUICK REFERENCE DATA
Deflection angle 90 ©
Focusing electrostatic
Resolution 900 lines
Overall length = 310 mm
SCREEN
Metal backed phosphor
Luminescence white
Light transmission of face glass approx. 50 %
Useful diagonal E 295 mm
Useful width = 257 mm
Useful height = 195 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage V¢ 6,3 v
Heater current g 200 mA
FOCUSING electrostatic

For focusing voltage providing optimum focus at a beam current of 100 pA see unider
"Typical operating conditions".

DEFLECTION magnetic
Diagonal deflection angle 90 °

Deflection coil AT1071/03 is recommended.
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MECHANICAL DATA

|

/// P
o

\ /

230
mmmmmmmm

F—t— 17,
*2

DN

4,5

*2

1111111

362 l ‘ ’ I April 1984



M31-131W

Monitor tube

MECHANICAL DATA (continued) Dimensions in mm
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See “’Notes to outline drawings’’.
w (Apri! 1984 363

/
\
‘)/e‘\)

RREEer NS




M31-131W

MECHANICAL DATA (contimued)

Mounting position : any
Cavity contact
Accessories

Socket

Final accelerator contact connector

PICTURE CENTRING MAGNET

Neo eightar (B8H), IEC 67-1-31a
CTs8, IEC 67-111-2

2422 501 06001
type 55563A

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Adjustment of the centring magnet should not cause a general reduction in brightness or

shading the raster.

NOTES TO OUTLINE DRAWINGS

1) The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge with the gauge resting on the cone.

2) The maximum dimension is determined by the reference line gauge.

3) This tube has a external conductive coating (m), which must be earthed.
The capacitance of this coating to the final accelerator is used for smoothing the EHT.
The tube marking and warning labels are on the side of the cone opposite the final
accelerator contact, and this side should not be used for making contact to the

conductive coating.

4) This area must be kept clean.

5) Minimum space to be reserved for mounting lugs.

6) Thé mounting screws in the cabinet must be situated within a circle with a diameter of
6 mm drawn around the true geometrical position (corners of a rectangle of 267, 5 mm
x 204, 4 mm).

7) The maximum displacement of any lug, with respect to the plane through the other three
lugs is 2 mm.

8) The metal rim-band must be earthed. For this purpose the band is provided with a
tag.

9) The bulge of 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 protrude more than 3,2 mm beyond the envelope surface.

364 ' l l l May 1976



ll H M31-131W
| ]

CAPACITANCES

Final accelerator to external

conductive coating Cg3. gs()/m 1200 pF
Final accelerator to metal band Cgs» gs(l )/m 150 pF
Cathode to all other elements Cyk 5 pF
Control grid to all other elements Cgy 7 pF

TYPICAL OPERATING CONDITIONS

Final accelerator voltage VgS’ gs(ll) 16 kV
Focusing electrode voltage Vg4 0 to 400 \%
First accelerator voltage ng 600 v
Grid 1 voltage for extinction

of focused raster Vgl -32 to -85 A%
RESOLUTION

Resolution at screen centre measured with the shrinking raster method (non-interlaced
raster), under typical operating conditions, and at a beam current of 50 pA: 900 lines

If necessary, the picture quality can be improved by using a beam centring magnet.
This magnet, catalogue number 3322 142 11401, can be supplied on request.

LIMITING VALUES (Absolute max. rating system)

. max. 18 kv
Final accelerator voltage Vg3’ gs(l) min. 10 KV
Focusing electrode voltage, positive Vgy max. 1000 A%

negative Vg, max. 500 A%

. ) max. 800 v
First accelerator voltage Vg, min. 300 v
Grid voltage, negative -Vg1 max. 150 v

positive Vgl max. 0 \%
positive peak Vglp max. 2 v
Cathode to heater voltage, positive Vit max. 250 v
positive peak Vit max. 300 A%
negative -Vk}; max. 135 v 1
negative peak -Vks P max. 180 \%

1) Durinig a warm-up period not exceeding 15 s the heater may be 410 V negative with
respect to the cathode.
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M31-131W

REFERENCE LINE GAUGE Dimensions in mm
968+04
889404 -
- 825%0.1
539+ 005 R=10%04
3075 +007 ) 143401
v
6404 '
! 90° SES
— H—J,/ N 2 + {&2%:9_
R ¢
Qo YA - — ] | S
R=127204 | Rei2z7x01 4
1557+010 169%01 =
6°
29672090 7201932 3
L 43204
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” OBSOLESCENT TYPE l M38-120W
| |

L

MONITOR TUBE

The M38-120W is a 38 cm-diagonal rectangular television tube with metal backed screen
and integral protection primarily intended for use as a monitor tube.
On request this tube can also be supplied with a WA screen phosphor.

QUICK REFERENCE DATA

Deflection angle 110 °

Focusing electrostatic

Resolution min. 650 lines

Overall length max. 279,5 mm
SCREEN
Metal backed phosphor
Luminescence white
Light transmission of face glass 50 %
Useful diagonal min. 350 mm
Useful width min. 290 mm
Useful height min. 226 mm
HEATING
Indirect by a.c. or d.c.; parallel or series supply
Heater voltage V¢ 6,3 \Y
Heater current I¢ 300 mA
FOCUSING electrostatic

For focusing voltage providing optimum focus at screen centre at a beam current of 100 pA
see under "Typical operating conditions".

DEFLECTION magnetic
Diagonal deflection angle 110 ©
Horizontal deflection angle 93 °
Vertical deflection angle 76 °©

Deflection coil AT1038/40A or AT1039/.. is recommended.
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M38-120wW

MECHANICAL DATA Dimensions in mm
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M38-120W

——

MECHANICAL DATA (continued)

257,235

| o
=

7207025.1

1z1220.C

721228

7207019

Mounting position: any

Base Neo eightar (B8H), IEC67-1-31a
Cavity contact CTS8, IEC67-III-2

Accessories

Final accelerator contact connector type 55563A

Socket 2422 501 06001

NOTES TO OUTLINE DRAWING

1y The reference line is determined by the plane of the upper edge of the flange of
reference line gauge, (JEDEC126) 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.

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

April 1984 l 369



M38-120W

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10
oersted ). Adjustment of the centring magnet should not be such that a general reduction
in brightness or shading of the raster occurs.

CAPACITANCE
Control grid to all other elements Cg 6,0 pF
Cathode to all other elements Ck 5,0 pF
Final accelerator toexternal conductive coating Cgs, gs(l)/m 600 pF
TYPICAL OPERATING CONDITIONS
Final accelerator voltage Vg3,g5(l) 16 13Y%
Focusing electrode voltage Vgy 0 to 400 v 1
First accelerator voltage ng 400 \Y
Grid No. 1 voltage for visual

extinction of a focused raster - Vgl 40 to 85 \Y
RESOLUTION

Resolution at screen centre, measured with the shrinking raster method (non-interlaced
raster), under typical operating conditions, a beam current of 100 pA, and focusing
voltage adjusted for optimum spot size min. 650 lines

LIMITING VALUES (Absolute max. rating system)

Voltages are specified with respect to cathode unless otherwise stated.

. max. 18 kv
Final accelerator voltage Vg3yg5(ﬁ) min. 13 KV
A% max 1 kV
. g .

Focusing electrode voltage _ Vg: max. 0.5 KV

. max. 550 \4

First accelerator voltage ng min. 350 v

Control grid voltage, negative - Vgl max. 150 \%

positive Vgl max. 0 A%

positive peak Ve max. 2 A%

P

Cathode to heater voltage, positive Vi max. 250 \4

positive peak kap max. 300 A%

negative = Vs max. 135 A%

negative peak - kap max., 180 A%

l) 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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CIRCUIT DESIGN VALUES

Focusing electrode current, positive Ig_1 max. 25 HA
negative - Ig4 max. 25 HA
Grid no. 2 current, positive Ig2 max. 5 HA
negative Ig') max. 5 HA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rkt max. 1 MO
Impedance between cathode and heater Zyg max. 500 ke
(f = 50 Hz)
Resistance between grid no. 1 and earth Rgl max. 1,5 hytel
Impedance between cathode and earth Zy max. 100 k2
(f = 50 Hz)
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 external conductive coating (m), which must be earthed and capacitance
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 contact to the external conductive
coating.

REFERENCE LINE GAUGE Dimensions in mm
JEDEC126
*o.
- mme
e w7928

3 542020058,

,Reference line
/

7207027 967 0075
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M38-120W

REMARK

With the high voltage used with this tube internal flash-overs may occur. These may
destroy the cathode of the tube. Therefore it is necessary to provide protective circuits,

using spark gaps.
The spark gaps must be connected as follows:

l l l short connections to electrodes

to chassis ™ Short connection to outer conductive coating

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

On request the tube can be supplied with spark traps mounted in the base (ring trap base).
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I OBSOLESCENT TYPE

M38-121W

MONITOR TUBE

The M38-121 is a 38 cm-diagonal rectangular television tube with metal backed screen
and integral protection primarily intended for use as a monitor or display tube.

QUICK REFERENCE DATA
Deflection angle 110 ©
Focusing electrostatic
Resolution min. 650 lines
Overall length max. 279,5 mm
SCREEN
Metal backed phosphor
Luminescence white
Light transmission of face glass 50 %
Useful diagonal min. 350 mm
Useful width min. 290 mm
Useful height min. 226 mim
HEATING
Indirect by a.c. or d.c.; parallel or series supply
Heater voltage A 6,3 v
Heater current I¢ 300 mA
FOCUSING electrostatic
For focusing voltage providing optimum focus at screen centre at a beam current of 100 uA
see under "Typical operating ¢ i
DEFLECTION magnetic
Diagonal deflection angle 110 ©
Horizontal deflection angle 93°
Vertical deflection angle 76°
Deflection coil AT1038/40A or AT1039/.. is recommended.
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M38-121W

Dimensions in mm

MECHANICAL DATA

7 i
7 A{
ST
.2

January 1975
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M38-121W

MECHANICAL DATA (continued) Dimensions in mm

266 max

290min 4
1 &/ 3, ©

? ///;// Z/ ® \f‘;"’? o
- '
B - % o
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M38-121W

MECHANICAL DATA  (continued)

Mounting position: any

Base Neo eightar (B8H), IEC67-1-31a
Cavity contact CT8, IEC67-IiI-2

Accessories

Socket 2422 501 06001

Final accelerator contact connector type 55563

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis from 0 to 800 A/m (0 to 10 Oe). Adjust-
ment of the centring magnet should not cause a general reduction in brightness or shading
of the raster.

NOTES TO OUTLINE DRAWING

9)

The reference line is 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.

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

The maximum dimension is given by the reference line gauge.
This area must be kept clean.

Minimuin space to the reserved for mounting lugs.

The mounting screws in the cabinet must be situated within a circle with a diameter

of 7,5 mm drawn around the true geometrical positions{ corners of a rectangle of
327 mm x 247,7 mm ).

The maximum displacement of any lug with respect to the plane trough the other three
lugs is 2 mm.

The metal rimband must be earthed. Holes of 3 mm diameter in each lug are provided
for this purpose.

The bulge at the pliceline 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.
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M38-121W

CAPACITANCES
Final accelerator to external

conductive coating Cg3,g5(£)/m 450 to 650 pF
Final accelerator to metal band Cg3,g58129/m' 240 pF
Cathode to all other elements Ck 5 pF
Control grid to all other elements Cgl 6 pF

TYPICAL OPERATING CONDITIONS

Final accelerator voltage Vg3,g5(£) 16 kV
Focusing electrode voltage Vg4 0to 400 V 1)
First accelerator voltage ng 400 Vv
Grid No. 1 voltage for visual

extinction of a focused raster _Vgl 40to 85 V
RESOLUTION

Resolution at screen centre, measured with the shrinking raster method ( non-interlaced
raster ), under typical operating conditions, a beam current of 100 uA, and focusing
voltage adjusted for optimum spot size min. 650 lines

LIMITING VALUES (Absolute max. rating system)

Voltages are specified with respect to cathode unless otherwise stated.

Final accelerator voltage Vg3,g5(2) xi’: ig ]1::]/
R Vo4 max.1000 \'
F d g
ocusing electrode voltage Vg4 max. 500 V
. max. 550 'V
First accelerator voltage Vg2 min. 350 Vv
Control grid voltage, negative _Vgl max. 150 V
positive Vgl max. 0 V
positive peak Vglp max. 2 V
Cathode to heater voltage, positive Vit max. 250 'V
ositive peak A\ max. 300 V
p kfp
negative Vit max. 135 V
negative peak -kap max. 180 V

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 range of at least -100 to
+500 V will be required.
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M38-121W

CIRCUIT DESIGN VALUES

Focusing electrode current, positive Iog max. 25 pA
negative ‘Ig4 max. 25 pA

Grid No.2 current, positi.ve Igz max. 5 pA
negative ”IgZ max. 5 pA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater Rys max. 1 M@

Impedance between cathode and heater Zyf max. 500 k2
(f = 50 Hz)

Resistance between grid no. 1 and earth Rgl max. 1,5 MQ

Impedance between cathode and earth Zy max. 100 k2
(f = 50 Hz)

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 external conductive coating (m), wich must be earthed and capacitance
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 con-
nector and this side should not be used for making contact to the external conductive
coating.

REFERENCE LINE GAUGE Dimensions in mm
A 127,010,392 -
JEDEC 126 = 114,3%03g g
D 107,928
54,20%0,052

y=0,022635 x2+14,63__|

L] 3155¢

Reference line
A [
£
R —_———
o~
ol Ny
S
b
7207027 29,67:0'00¢
50,62
Q
5
»
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|

REMARK
With the high voltage used with this tube internal flash -overs may occur. These may
destroy the cathode of the tube. Therefore it is necessary to provide protective circuits,

using spark gaps.
The spark gaps must be connected as follows:

1 l 1 short connections to electrodes

to chassis s> Short connection to outer conductive coating

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

On request the tube can be supplied with spark traps mounted in the base (ring trap base).
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M38-200..

J

VERY HIGH RESOLUTION CATHODE-RAY TUBE

The M38-200 is a 38 ¢cm, 70° data graphic display tube with a resolution of more than 6,6 line pairs
per mm (corresponding to 3000 TV lines). Used in conjunction with deflection unit AT1991 it is
eminently suitable for full page document display.

The resolution easily meets the stringent requirements of the CCITT recommendations for digital
group |11, high resolution facsimile transmission, and those of graphic displays for computer-aided
design.

Tubes with white (WA and WE) or green (GH) screen phosphors are standard; the WE phosphor is
recommended for photographic applications. Other phosphors are available to special order. The tubes
have a metal-backed screen and rim band for implosion protection.

QUICK REFERENCE DATA

Deflection angle 700

Face diagonal 38 cm

Overall length 478 mm

Neck diameter 36,8 mm

Screen dimensions 226 mm x 291 mm
Resolution 1728 x 2288 pixels*

* Pixel = picture element.

April 1984
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ELECTRICAL DATA

Capacitances
cathode to all other electrodes
grid 1 to all other electrodes
final accelerator to external conductive coating
final accelerator to tension band

Focusing method
Deflection method
Deflection angle

Heating
heater voltage
heater current

OPTICAL DATA
Screen
Phosphor type

fluorescent colour
persistence

Screen dimensions

Minimum useful screen diagonal

Preferable useful scanning area

Reduction for A4 size (297 mm x 210 mm)
Reduction for 11" x 8%" size (279 mm x 216 mm)

Light transmission of screen

Ck
Cg1

4
12

Cg3, g5(1)/m 1000
Cq3, g5(1)/m* 220

electrostatic

magnetic*

approx. 700

indirect by a.c. or d.c.
Vs 63V+5h
I 190

pF
pF
pF

%
mA**

metal-backed phosphor

GH WA WE
green white white
medium medium medium
short short
226 mm x 291 mm
352 mm
200 mm x 270 mm
9%

7.4%

approx. 50%

* To obtain the best tube performance, deflection unit AT1991 should be used.

** Liable to be modified into 240 mA.
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Very high resolution cathode-ray tube M38-200..

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

Overall length 478 £ 6,5 mm
Neck diameter 36,8 + 0,8 mm
Base JEDEC B12-246
Final accelerator contact cavity contact, CT8; IEC67-111-2
Mounting position any
Implosion protection rim band
Net mass approx. 6 kg
Accessories
socket type 55588
final accelerator contact connector type 55563A
deflection unit type AT 1991
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M38-200..

MECHANICAL DATA (continued) Dimensions in mm
262 max
712 56+5
! T
264,2 !
3
fMO” t } 89%5
accelerator
:;85 contact "" 60 L‘ 50
’ | fi l 433,5
reference line max
!
Fig. 1a.
' 72839611
— -—
236,8+0,8
275 max
247,6

3462,5 3y
max

Fig. 1b.

7283960
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Very high resolution cathode-ray tube M38-200..

N

——— 324 max ———————————*%

SISy

iiﬁ 72839621

291

7283959

Fig. 2.

April 1984 385



M38-200.. J L
-~ 352 ——

-—225—» z
]
(2] |- T
_ 31,2
T T f A *
30M (11 ) )
max 25 " [ \\»—/J 2
[ A *
7283957 T—TJ
16,5 e
Fig. 3.
7283956
Fig. 4.
352
291
226

*1A,7l:1,5 @{ @{\ @{ T
: I

248 +2 A
Fr

Fig. 5.

@ g3,95(1)

7283955

7283963

Fig. 6.
Fig. 7.

Notes
1. Minimum space to be reserved for mounting lugs.
2. The mounting screws in the cabinet must be situated within a circle with a diameter 7,5 mm drawn

around the true geometrical positions (corners of a rectangle of 314,5 mm x 247,6 mm).
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Very high resolution cathode-ray tube M38-200..

Reference line gauge, JEDEC 110

|
L +0,07 |
f»‘ 238,175

I 51—

Fig. 8.

| 7283966
i
-t

RECOMMENDED OPERATING CONDITIONS; voltages with respect to cathode

Final accelerator voltage Vg3, g5 18 kV
Focusing electrode voltage Vg4 5to7 kV*
Dynamic focusing Avg4 200 to 300 V**
First accelerator voltage Vg2 800 V
Cut-off voltage for visual extinction of focused spot —«Vg1 50to 110 V
Grid drive for 30 uA screen current Vg approx. 20 V
RESOLUTION

With a beam current (I5) of 30 uA, the spot diameter at a brightness level of 50% is approx. 120 um
(see Fig. 9).

CIRCUIT DESIGN VALUES
Grid 4 current

positive Ig4 max. 2,5 uA -

negative -lgq max. 2,5 uA -
Grid 2 current

positive |92 max. 5 uA

negative —|g2 max. 5 uA

*  For optimum focus at screen centre.

** To obtain optimum focus over the whole useful screen area, dynamic correction voltages should be
applied in N-S and E-W directions; these voltages should be adjustable separately within the
indicated range.
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7284760

200
E
2
— |
£ 150 L — —
2 = L —T"| —T"T_|
s Vg2 =800V ==
£ -1 L1
L—T1200V
/,
100
50
0
50 100 Iy (uA) 150
Fig. 9.
400 7288102.2
&
£
~
kS
L
§ 300
o GH
3 //
L
e
200 ] > WA
>
v L~ |
) ~
100 // L~ 4//' WE
v -
'// 1 |
L
|
—_
0
0 50
100 la (4A) 150
Fig. 10.
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Very high resolution cathode-ray tube M38-200..

AN

LIMITING VALUES (Absolute maximum rating system)
Voltages are specified with respect to cathode unless otherwise stated.

Final accelerator voltage Vg3, g5(2) max. 20 kV
. max 8 kV
Focusing electrode voltage Vg4 min 4 KV
First accelerator voltage Vg2 max. 1,2 kV
Control grid voltage
negative —Vg1 max. 140 V
positive, non-repetitive Vg1 max. oV
Cathode to heater voltage
positive Vif max. 250 V
positive peak Viip max. 300 V
negative —Vis max. 135 V
negative peak =Vkip max. 180 V

LIMITING CIRCUIT VALUES

Resistance between cathode and heater Rkt max. 1 MQ
Impedance between cathode and heater (f = 50 Hz) Zyf max. 500 k&
Grid 1 circuit resistance Rg1 max. 1,56 MQ
Impedance between cathode and earth Zy max. 100 k&
X-RADIATION

Radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube when operated
within the given ratings.
FLASHOVER PROTECTION

With the high voltage used with this tube internal flashovers may occur. These may destroy the
cathode of the tube. Therefore it is necessary to provide protective circuits, using spark gaps.
The spark gaps must be connected as follows:

to electrodes

to chassis&éf short connections to outer

conductive coating and
rimband filter

l ‘ ‘ short connections

7275269

Fig. 11.

No other connections between the outer conductive coating and the chassis are permissible.
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M38-201..

J

VERY HIGH RESOLUTION CATHODE-RAY TUBE/COIL ASSEMBLY

This tube/coil assembly consists of the very high resolution tube M38-200 and the deflection unit
AT1991; it is adjusted for astigmatism correction of the spot at the screen centre. For data see the
data sheets of M38-200 and AT1991.
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FLYING SPOT SCANNER TUBE






H Q13-110GU
]

FLYING SPOT SCANNER TUBE

The Q13-110GU is a 13 cm diameter cathode-ray tube intended for flying spot
applications.

QUICK REFERENCE DATA
Accelerator voltage 25 kV
Deflection angle 400
Resolution 1000 lines
SCREEN

Metal backed phosphor
Type :GU
Colour : white
Persistance : very short

Useful screen diameter min. 108 mm

HEATING

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

Heater voltage Vg 6,3 V
Heater current Ig 300 mA
CAPACITANCES
Grid No.1 to all other electrodes Cg; 6,5 pF
Cathode to all other electrodes Ck 6,5 pF
Accelerator to outer conductive coating ng(ﬁ)/m 250 to 450 pF
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MECHANICAL DATA Dimensions in mm

2 w —\% It
40° N b
\ 50 _/ © N

//)’
Ax)
-
———

ad

% o

E +1

©

o)

™)
1365115
N

N & ‘
- — i J 7204494 kf f

Mounting position: any, except with screen downwards and the axis of the tube
making an angle of less than 500 with the vertical.

Base Duodecal 7p.

L) 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.
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Q13-110GU

AN

FOCUSING magnetic
DEFLECTION magnetic

REFERENCE LINE GAUGE

\

Dimensions in mmm

reference line 6° T
\ ~ \3s°

AR TR SR N |
16,5 11,6£01 /
200 ———H——————
i

251

OPERATING CHARACTERISTICS
Accelerator voltage

Beam current

Negative grid No. 1 cut-off voltage

Resolution at centre of screen better than 1000 lines

+ 2381+307 I«

7283964

Vega(2) 25
Iy 50 to 150
-Vg1(1£=0) 50 to 100

kv
HA
\
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LIMITING VALUES (Absolute max. rating system)

Accelerator voltage

Grid No.1 voltage,
negative value
positive value
peak positive value
Cathode current
Voltage between heater and cathode 1)
cathode negative
cathode positive
peak value, cathode positive

External resistance between heater
and cathode

External grid No.l resistance

External grid No.l impedance at a
frequency of 50 Hz

REMARKS

Vga(o)

.Vgl
4I—Vgl

Vg,

Iy

Vs (k neg.)
Vit (k pos.)
Vi (k pos.)

Rif
Rg,

Zgl (f=50Hz)

max.
min.

max.
max.
max.

max.

max.
max.

max.

max.

max.

max.

27
20

200

150

125

200
410

0.5

kV
kV

<

MA

vV 2)

MQ
MQ

MQ

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 VRS-

2) During a heating-up period not exceeding 45 sec.
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7204495 -13.3. m-,

]

600
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400
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DEVELOPMENT DATA

This data sheet contains advance information and AT1071/O7

sithout noti

specifications are sub]

t to chang!

AN

DEFLECTION UNIT

QUICK REFERENCE DATA

Monitor tube

diagonal 17 ecm (7 in)
neck diameter 28,6 mm
Deflection angle 900
Line deflection current, edge to edge at 15 kV 7,6 A (p-p)
Inductance of line coils 86,5 uH
Field deflection current, edge to edge at 15 kV 0,79 A (p-p)
Resistance of field coils (parallel connected) 420

APPLICATION

This deflection unit is for use with 17 cm (7 in) 700 monitor tube M17-142 in conjunction with:
line output transformer AT2102/02;
linearity control unit AT4036/00A;
line driver transformer AT4043/56.

DESCRIPTION

The saddle-shaped line deflection coils are moulded so that the deflection centre is well within the
conical part of the monitor tube. The field deflection coils are wound on a Ferroxcube yoke ring which
is flared so that the frame and line deflection centres coincide. Provisions are made for centring, and
correction of pin-cushion distortion. The unit meets the self-extinguishing and non-dripping require-
ments of |EC 65.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the monitor tube, so that it
touches the cone.

To orient the raster correctly, the unit may be rotated by hand on the neck of the monitor tube, with
which it makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and
radially, in the desired position.

July 1985
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AT1071/07 3122 137 17080

MECHANICAL DATA

(1)

112
<+—893 max——»

Dimensions in mm

L 40 maxs
+——— 128 max ————— | 72756822

Fig. 1 Deflection unit AT1071/07. Facilities for fitting correction magnets:
(1) for plastic-bonded FXD magnet rods catalogue number 3122 104 90360;
(2) for plastic-bonded FXD magnets, catalogue number 3122 104 94120.

The unit is provided with solder pins for connection. The pin numbering in Fig. 1 corresponds to that

in the connection diagram (Figs 2a and 2b).

ELECTRICAL DATA

Line deflection coils, parallel connected (Fig. 2a);
terminals 3 and 4

Inductance

Resistance

Field deflection coils, parallel or series connected (Fig. 2b);
terminals 1 and 2 for parallel connected coils (terminals
1 and 6, and 2 and 5 to be interconnected); terminals
2 and 6 for series connected coils (terminals 1 and 5
to be interconnected)
Inductance (parallel connected coils)
Inductance (series connected coils)
Resistance (parallel connected coils)
Resistance (series connected coils)

Maximum d.c. voltage between terminals of line and field coils

Maximum operating temperature

86,5 uH
0,14 Q

10,4 mH
41,6 mH
42Q
16,8 Q
2000 V

95 0C
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Deflection unit AT1071/O7

)

DEVELOPMENT DATA

3
1 6
L]
line line field field
top bottom top bottom
L .
2 7275669.1
4 7273950.1
Fig. 2a Line coils. Fig. 2b Field coils.

The beginning of the windings is indicated with ®.

Sensitivity measured at an e.h.t. of 15 kV on a 17 cm (7 in) 70° reference tube.

Deflection current edge to edge
in line direction 7,6 A (p-p)
in field direction (parallel connected coils) 0,79 A (p-p)

Geometric distortion measured without correction and centring magnets on a 17 cm (7 in) 700
reference tube (dimensions in mm)

The spreads in raster geometry are tabulated below as deviations from the ideal rectangle at the points
indicated. Cartesian coordinates are used to show the extent of deviation resolved along x and vy areas.
Points A, B, C, D, E are fixed and hence zero spreads.

+Y Spreads (x,y) per point

F(-05+20, +1,0+1,5)
+X G(+05+20, +1,0+1,5)
H(-05+20, —-1,0+1,5)
J (+05+20, -1,0 ,5)

+ I+
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AT1071/07 3122 137 17080

CORRECTION FACILITIES
For centring

After adjustment of the linearity of the deflection current, the eccentricity of the monitor tube and
the deflection unit can be corrected by means of two independently movable centring magnets of
plastic-bonded Ferroxdure. These magnets are magnetized diametrically. By turning the magnets with
respect to each other the resulting field strength is varied. The direction of the resulting magnetic field
is adjusted by turning the magnets simultaneously.

These centring magnets cannot be used for compensating the effects of non-linearity or of phase
differences between the synchronization and time base, as otherwise the correction needed becomes
excessive. Even if the correction is within the range of the magnets, curved lines may appear in the
centre of the raster.

minimum resultant
magnetic field

area of
adjustment

maximum resultant
magnetic field

-l |-
<15

le—— > 10 ——| 7295421

Fig. 4.

For pin-cushion distortion

Pin-cushion distortion can be corrected by two Ferroxdure magnets with pole-shoe brackets, which
have been mounted on the deflection unit. Limited correction of asymmetrical pin-cushion distortion
can be-achieved by unequal movement of these magnets. The field strength can be adjusted by rotation
of these magnets. To correct the top and bottom of the raster, two plastic-bonded Ferroxdure magnet
rods* can be fitted (Fig. 1). To correct the corners of the raster, four plastic-bonded Ferroxdure mag-
nets** (Fig. 1) can be fitted.

* Available under catalogue number 3122 104 90360.
** Available under catalogue number 3122 104 94120.
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DEVELOPMENT DATA

This data sheet contains advance information and AT1991

specifications are subject to change without notice. j \

DEFLECTION UNIT

® For use with very high resolution c.r.t. M38-200.

QUICK REFERENCE DATA

Associated c.r.t.

diagonal 38cm (15in)

neck diameter 36,8 mm
Deflection angle 700
Line deflection current, edge to edge, at 18 kV 4,03 A
Inductance of line coils, parallel connected 136,5 uH
Field deflection current, edge to edge, at 18 kV 474 mA
Resistance of field coils, series connected 235Q
APPLICATION

This deflection unit is for use with 38 cm, 70° cathode ray tube M38-200, neck diameter 36,8 mm.

DESCRIPTION

The saddle-shaped line and field deflection coils are surrounded by a Ferroxcube yoke ring in such a
way that the line and field deflection centres coincide. Provisions are made for centring correction, and
astigmatism correction of the spot at the screen centre. The field coils have internal damping resistors.
The unit has a non-magnetic metal clamping ring for fixing to the tube neck.

The deflection unit meets the self-extinguishing requirements of UL.

November 1982
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MECHANICAL DATA Dimensions in mm

TOP 272
90max l 85max 157,5
72854082
Fig. 1.
Tightening torque on clamping ring 1,3t0 1,6 Nm
Torque on centring magnets 35 to 250 mNm
Mounting

The unit should be mounted as far forward as possible on the neck of the tube, so that it touches the
cone.

The tube/coil combination is optimized for use in “’portrait’”’ scan mode, with line scan frequency up
to 125 kHz; H.T. contact and top of the deflection unit upwards.

To orient the raster correctly, the unit may be manually rotated around the neck. The screw-tightened
clamping ring permits it to be locked, both axially and radially, in the desired position.

ENVIRONMENTAL DATA

Maximum operating temperature (average copper temperature) 950C
Storage temperature range —25to0 +90°C
Flame retardant according to UL94,

category V-1

Flammability according to UL94,
category V-1
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Deflection unit

AT1991

AN

DEVELOPMENT DATA

ELECTRICAL DATA
Line deflection coils, parallel connected; terminals 3and 4, and terminals 9 and 10 interconnected (Fig. 2)

inductance
resistance

Line deflection current, for 225 mm scan, at 18 kV
Field deflection coils, series connected; terminals 1 and 5 interconnected (Fig. 2)

inductance
resistance

136,5 uH + 4,5%
0,23Q

59 A +4%

23 mH
2250 8%
Field deflection current, for 290 mm scan, at 18 kV 650 mA * 3,5%
Maximum voltage between line and field coils 2500 V (d.c.)
6 5 4 3 2 1
? [ O—? o [e)
— 1+
L] L]
field line line field
left top bottom right
L] L]
o 0——(5 (o] (@]
12 1 10 9 8 7
7Z285405.1

Fig. 2 Diagram of the coils. The beginning of the windings are indicated 7wit.h o,

Geometric distortion measured without centring magnets.

edge of
phosphor
screen

+y

+x

72854061

Fy:+1,01}:8 Fx:—1,0f_::g
Gy:+1.0710  Gxi+107]70
Jy:—1,oi}:g Ix: +1,oi}:8
Hy: —1,oi::g Hx: =1,07 1

Fig. 3.

April 1984
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CENTRING CORRECTION

The eccentricity of the c.r.t. and the deflection unit can be corrected by two independently movable
centring magnets, which are magnetized diametrically. By turning the magnets with respect to each
other the resulting field strength is varied. The direction of the resulting magnetic field is adjusted by
turning the magnets simultaneously. The magnets must be adjusted so that the curvature of the
horizontal and vertical axes disappears; in general the picture will be centred at the same time, otherwise
this should be corrected electronically.

minimun resultant
magnetic field

area of
maximum resultant / adjustment
magnetic field
>15 | 7285007

Fig. 4.

ASTIGMATISM CORRECTION

The astigmatism of the undeflected beam can be corrected by two independently movable quadripole
magnets, which are placed next to the centring magnets. By turning the quadripole magnets with
respect to each other the resulting four-pole field strength varies. The direction of the resulting
four-pole field is adjusted by turning the quadripole magnets simultaneously. The astigmatism of the
undeflected beam is examined during a slow variation of the focusing voltage; the beam is free of
astigmatism when the size, and not the shape, of the beam changes when the focusing voltage is varied
around its optimum (Figs 5 and 6).

o o Q Q o Q

a b c a b

(2]

Fig. 5 Beam with astigmatism. Fig. 6 Beam free of astigmatism.

a. Focusing voltage < optimum value.
b. Focusing voltage at optimum value.
c. Focusing voltage > optimum value.
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MU-METAL SCREEN
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Material: Mu-metal 0,35 mm thick
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MU-METAL SCREEN
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MU—METAL SCREEN

‘4-30 *\

30> |

detail A

detail A

|
|
|
21
|
|
|

234
14— 45 —»
| e
42
; Wy 26 }
! oy
7210695
detail B " . _" s, T
1 r-—
4 —l 22 e
- §64%) —
detail B

*) inside diameter

Material: Mu-metal, 0.35 mm thick

August 1969 H H

415






9390 016 80701

! ll 55561

SIDE CONTACT CONNECTOR
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55563A

FINAL ACCELERATOR CONTACT CONNECTOR

Type 55563A supersedes type 55563.

7265900
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l l 55566

TUBE SOCKET

® For 14-pin bases

® Synthetic resin insulating material

® 14 gold-plated fork-shaped contacts

® Catalogue number for ordering: 9390 017 30000

32¢
3054

D

102 3 6

w (April 1984
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FINAL ACCELERATOR CONTACT CONNECTOR

72758024

Insulating material: silicon rubber.
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TUBE SOCKET
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55580
55580A

MU-METAL SCREEN

Type 55580A with 4 mounting lugs L
Type 55580 without mounting lugs L

0.5 thick

277
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Material: Mu-metal, 0.35 mm thick
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l 5558iA

MU-METAL SCREEN

Type 55581A with hole H
Type 55581 without hole H
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Material: Mu-metal, 0,5 mm thick.
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MU-METAL SCREEN
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MU-METAL SCREEN
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TUBE SOCKET

® For 12-pin all glass base, JEDEC B12-246

® Solder tags -
® Tinned contact springs

® Catalogue number for ordering: 9390 298 20008

7286837

w (October 1985 431






55595

k':
~

TUBE SOCKET

® For 12-pin all glass base, JEDEC B12-246

® Printed-wiring pins; required hole diameter is 1,3 mm -—
® Tinned contact springs
® Catalogue number for ordering: 9390 298 30008
-—
27
30,5
7286836.1
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55596

L

SIDE CONTACT CONNECTOR

® For ¢ 0,65 mm side contacts -

120£2
.+ cable
(black)
!
= @15 l=—
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FINAL ACCELERATOR CONTACT CONNECTOR

35

| 7285889

Insulating material: silicon rubber.
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MU-METAL SCREEN

® Material: mu-metal, 0,35 mm thick
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MU-METAL SCREEN

® Material: mu-metal, 0,35 mm thick
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BEAM CENTRING MAGNET

INSTRUCTIONS FOR USE

To obtain the best performance from an electrostatically focussed tube, it is important
that the axis of the beam should coincide with that of the lens. In nractice this is not
always so because of small errors in geometry. By means of this magnet it is possible
to adjust, if necessary, the position of the beam and so produce a true alignment in
every casc. The effect is illustrated in Figs ta and b which show cnle
single element in a spot raster under the special operating conditions given in the
directions for setting. With a well aligned beam, an image such as that in Fig. la can be
seen. Very small errors will produce a spot as shown in Fig. 1b where the brightest
part of the image does not appear in the centre of the diffused area or haze. In such a
case, the picture quality would be good but with only a small adjustment of the beam, so
that the brightest part becomes central, a noticeable improvement can be made.

yed vicews of a

The unit has a non-magnetic ring containing a diametrically magnetized Ferroxdure core
and two soft-iron pole pieces covered with plastic material to protect the glass surface.

730723-23-02

730723-23-01

Fig. la Fig. 1b

The field strength can be altered by turning the core as indicated in Fig. 2, and the
dircction by turning the whole unit. Moving the unit along the neck of the tube will cause
a small change in the position of the beam but it is most effective at about 20 mm from
the cap (Fig. 3).

7zsms
a) minimum b)  maximum c) intermediate

Fig.2
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~ unit
n/

Sem—

A\
—

cap
approx15-25
| 7753133

Fig.3

SETTING

This can best be done with a spot raster on the screen, and by observing one of the
elements near the centre. A suitable raster would have, for instance, a spot duration of
1/6 ps with a repetition time of 6 ps and an image as in Fig. 1 can then be produced with
the following conditions.

v = 6.3V
% Vf _ 0
1 .
ng = 600 V or other conditions if required
% =
\gB,gS(l) _16 kV
Vg4 = -300 to =500 V

*) To avoid burning the screen, adjust slowly from -50 V to zero

Set the unit on the neck at about 20 mm from the cap and turn it until the brightest part
of the image appears central in the haze.

a b (4 7253136

under -corrected over-corrected true -corrected

Fig.4
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The diagrams in Fig.4 show the process of adjusting the brightest part from its original
position to the centre. The distance between the two points will be determined by the
field strength, and the position of the new point along the dotted line will depend on the
direction of the field.

If the magnet is under or over-correcting as in (Figs 4a and 4b), the field strength must
be changed. To do this, remove the unit from the neck, push the core out sufficiently to
get a finger grip and turn it towards maximum or minimum Figs 2a and 2b as required.
Return it to the stop in the clamp and set the unit once again on the neck.

If the means of producing a spot raster are not available, a test pattern or suitable pic-
ture can be used when setting. It is not easy with this method, however, to assess the
degree of change needed in field strength or direction but if a start is made with the line
on the core set at about 20° from the minimum position in Fig. 2, an improvement can be
made in most cases where it is required. In others, it may be necessary to try one or
two further core settings, but with a little experience it is not difficult to find an
arrangement which gives the best vertical and horizontal resolution.

The unit should be sufficiently tight on the neck to prevent movement during transit but

if, for some reason, this does not appear to be so, the bends on the ring should be
compressed slightly.

| I
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SMALL BALL CONTACT CONNECTOR
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