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The third edition of the Brimar Handbook has been published in two volumes.

Volume 1 Operational recommendations
Safety recommendations
Aspects of Design Reports

Volume 2 Tube Index
Tube selection tables
Design data of phosphors
Design data of accessories
Design data of tubes

Volume 1 is printed in English, French, German, Italian and Spanish.

Volume 2 data sheets are printed in ““English” but the “terms’” used in the volume are trans-
lated and can be found in the general section. The data sheets are filed in alpha-numerical
order of tube type numbers.

Extreme care has been taken in the preparation of the data to ensure these volumes are as
comprehensive, accurate and up to date as possible at the time of going to press. Before
designing tubes into equipment, it is advisable to check with the sales office or authorised
agents that availability and data remain unaltered.

HEALTH AND SAFETY AT WORK ACT 1974

Attention is drawn to the recommendations under this heading in the Safety Recommenda-
tions in volume one.

WARNING

These tubes should be used in accordance with their published ratings, and in conformity
with the operational recommendations of the company’s data handbook. The company will
not entertain claims for loss or damage where this advice has been disregarded.

APPLICATIONS SERVICE

The Applications Laboratory provide a free advisory service to equipment manufacturers.

THORN RADIO VALVES AND TUBES LIMITED
Applications Laboratory,

Mollison Avenue,

Brimsdown, Enfield,

Middx. EN3 7NS



The following data is additional to that shown in the previous
edition.

New Tube Data

D10-293.. 6.8cm x 5.6cm display area, Medium to high bandwidth mesh p.d.a. tube.

D14-270.. 10cm x 8cm display area, short length, mono-accelerator tube.

D14-280.. 10cm x 8cm display area, Medium to high bandwidth mesh p.d.a. tube.

D14-310.. 10cm x 8cm display area, high performance mesh p.d.a. tube.

D18-160.. 12cm x 10cm display area, Medium to high bandwidth mesh p.d.a. tube.

M8-100.. 74mm x 24mm display area, low profile screen, ruggedised gun construction
data display tube.

M17-152.. M17-15.. with special minimum blemish screen for diagnostic photo-
graphy.

M23-111.. 23cm screen diagonal, 90° deflection angle, 20mm neck data display and
monitor tube with anti-reflection face-plate.

M23-112.. 23cm screen diagonal, 90° deflection angle, 20mm neck data display and
monitor tube with Rimguard Ill implosion protection.

M23-113.. 23cm screen diagonal, 90° deflection angle, 20mm neck data display and
monitor tube with a tinted bonded face-plate and mounting lugs

M24-130.. 24cm screen diagonal, 90° deflection angle, Mobile or military monitor
fully ruggedised construction tube bonded face-plate integral mounting
lugs.

M28-133.. 28cm screen diagonal, 90° deflection angle, data display or monitor tube
with a tinted bonded anti-reflection face-plate,

M31-190.. 31cm screen diagonal, 90° deflection angle, Medical, data display or
general purpose monitor tube. Rimguard 1l protection. Integral mounting
lugs.

M31-191.. Version of M31-190 with a tinted bonded anti-reflection face-plate. 15%
screen glass transmission.

M31-192.. Bonded face-plate version of M31-190.. 50% screen glass transmission.

M31-212.. 31cm screen diagonal, 90° deflection angle tube specially designed for

data display, with tinted bonded anti-reflection face-plate, integral
mounting lugs.

M31-213.. M31-212.. but with clear glass bonded face-plate.

M38-105. . M38-100.. with a tinted bonded anti-reflection face-plate. 15% screen
glass transmission.

M38-106. . M38-100.. with a tinted bonded anti-reflection face-plate, 30% screen
glass transmission.

M38-142.. 31cm screen diagonal, 110° deflection angle, high voltage focus, high

resolution data display tube with Rimguard IV protection and integral
mounting lugs.

59-60/90/074 38cm screen diagonal, 90° deflection angle fully ruggedised construction
tube for mobile or military monitor application. Rimguard Il re-enforced
envelope and flying lead connections.

New Ancillary Data
Tube index
Phosphor Screens GX, GY Socket B12FPC
Graticules 58, 70, 82, 90, 98 Scan Coils TBY2, TBY3, TBY5, TBY7






GENERAL

CONIENGIS

Pro-electron Nomenclature
Translation of Terms

Tube index

Selection Tables for
Oscilloscope, Radar, Monitor
Data Display Tubes,

Magnetic Shields and Tube Coils

PHOSPHOR Equivalents and Data Summary Chart

SCREENS

Comparative persistence curves
Spectral energy distribution curves and
Persistence curves for individual phosphor screens

GRATICULES Graticules
GAUGES BASES Gauges—Neck dimensions for scanning coil design

SOCKETS CAPS Bases and Sockets—Dimensions

Sparkguard flashover protection

SCAN COILS Caps and Scan Coils

OSCILLOSCOPE Current and maintenance types filed in alpha/numerical
TUBES order including

Mono-accelerator tubes

Spiral p.d.a. tubes

Mesh p.d.a. tubes

Tube coils and magnetic shields
RADAR Current and maintenance types filed in alpha/numerical
TUBES order including

P.P.l. display radars
Sector display radars
Self-labelling radars
Compass tubes

DATA DISPLAY

AND MONITOR order including

Current and maintenance types filed in alpha/numerical

TUBES Tubes for alpha-numeric and graphic displays

Medical waveforms

Picture monitors
SPECIAL Current and maintenance types filed in alpha/numerical
TUBES order including

Flying spot scanner tubes
Monoscopes

GENERAL

PHOSPHOR
SCREENS

GRATICULES
GAUGES, BASES
& CAPS, SOCKETS

SCAN COILS

TUBES

OSCILLOSCOPE

RADAR

DATA DISPLAY
& MONITOR
TUBES

SPECIAL




Pro Electron Industrial
Nomenclature Cathode Ray Tubes

The type nomenclature consists of one letter and number joined by a hyphen to a number and
one or two letters.

FIRST LETTER CLASSIFICATION
The first letter indicates the application and/or construction of the tube.

TV display tube for domestic applications

Oscilloscope tube, single trace

Oscilloscope tube, multiple trace

Radar display tube, direct view

Display storage tube

Professional television or display tube (except radar), direct view
Professional television or display tube, projection

Flying-spot scanner

FIRST NUMBER CLASSIFICATION

The first number indicates the overall diameter or the overall diagonal of the glass envelope
(face-plate) in cm.
7 Represents a 7 cm ( 3 in) face-plate

13 Represents a 13 cm ( 5 in) face-plate

50 Represents a 50 cm (20 in) face-plate
Note: Since the centimetre is smaller than the inch it is possible that more than one first
number corresponds to a particular inch size tube,e.g. 47 and 49 have both been allocated for
19 inch tubes.
SECOND NUMBER CLASSIFICATION
The second number is a two or three figure serial number indicating a particular design or
development.
FINAL LETTER(S)
The final letter(s) indicates the screen properties.

The first letter denotes the colour of the fluorescence (or phosphorescence in the case
of long or very long persistence screens) according to the regions of the Kelly Chart of
colour designations for lights, where applicable:

OUECHEY >

A Reddish-purple, purple, bluish-purple

B Purplish-blue, blue, greenish-blue

D Blue-green

G Bluish-green, green, yellowish-green

K Yellow-green

L Orange, orange-pink

R Reddish-orange, red, pink, purplish-pink, purplish-red, red-purple.
w '"Standard White'' television display tube phosphor.

X Tri-colour screen

¥ Greenish-yellow, yellow, yellowish-orange.

The second letter is a serial letter todenote other specific differences inscreen properties.

SUFFIXES
Internal or external graticules are indicated by a two-figure suffix separated from the final
letter by an oblique stroke. Letter suffixes may also be used for Sparkguard bases.
EXAMPLES
D13-51GH Single trace oscilloscope tube with a 13 cm ( 5in ) face-plate with
phosphor type GH.
M59-25GM/24 Professional display tube with a 59 cm ( 23 in ) face-plate and phosphor
type GM and having an external co-ordinate graticule, type 24.

Thorn Radio Valves and Tubes Limited BRIMAR
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Translation of Terms

FRANCAIS

Tubes a Rayons Cathodiques Traduction
Industriels des Termes
DEUTSCH

Industrielle Ubersetzung
Elektronenstrahirohren der Fachausdriicke
ITALIANO

Tubi a Raggi Catodici Traduzione
Per Uso Industriale di Termini
ESPANOL

Tubos de Rayos Catédicos Traduccion
Industriales de Términos

Thorn Radio Valves and Tubes Limited BHIMAH



ENGLISH FRANCAIS DEUTSCH ITALIANO ESPANOL
Abridged data caractéristiques Kurzdaten Dati abbreviati Datos Abreviados
résumées ¥
Aluminised screen écran aluminisé Aluminiumhinterlegter Schermo alluminizzato Pantalla Aluminizada
Leuchstchirm
Anti-flicker ti-scintil F “Anti-flicker’ Anti-parpadeo
Anti-reflection faceplate | Face avant anti-réflexion Schirmtrager mit Pannello frontale Placa externa antirreflejos
Application application Anwendung Applicazione Aplicacién
Banded p.d.s. R.P.A en bande gammée | N h mit | Post anodica post
Bandelektrode a banda de banda
Beam d’ Elettrodo de de
electrode du.faisceau del fascio de Haz
Black Noir Schwarz Nero negro
Blue bleu lau Blu Azul
Bonded face plate plaque ice de Pannello frontale ‘bonded” Placa Protectora
verre Incorporada
Camera viewfinder viseur de caméra Kamerasucher Mirino per telecamera Visor de la Cdmara
Cl at classement Klassifizierung Classificazi Classificaci
Clear glass 4 Verre D las Vetro lucido vidrio transparente
Closed circuit télévision en circuit i Televi a circuito Television en Circuito
television fermé chiuso Cerrado
m C comuni C i Ci
communes
C X def X Normale X-Ablenkung Deflessione X comune Desviacién X Comun
Comparables types i on Tipi comparabile Tipos comparables
Compass tube tube pour boussoles Funkpeilrohre Tubo per bussola Tubo Compés
Co-ordinate graticule graticule de Koordinatenraster Reticolo a coordinate Reticula de Coordenadas
coordonnées
Corners cut Coins Taillés Gerundete Ecken Angoli tagliati esquinas redondeadas
Current types types courants Laufende Typen Tipi correnti Tipos Corrientes
Data Display Tube Tube de de D Tubo pi dati Tubo para presentacién
données de datos
Deflection yoke Collier de déviation Ablenkjoch giogo deviator yugo de desviacion
Demonstration tube tube de i D Tubi da dimostrazione Tubo de Demostracién
feuilles de caractéristiques Datenblatter Pagine dei dati Hojas de Datos
Direction finder goniométre Funkpeiler di
Double gun oscilloscope 3 double z o] a doppio Osciloscopio de Canén
oscilloscope cannone Doble

Dual phosphor

Edge illumination

Electrostatic
deflection

Electrostatic focus

Equipment
manufacturers

Equivalents

Externsl graticule

Features

Flat face

Flashover protection
Flexibility
Fluorescent
Flying-spot scanner

General purpos:
e

High sensitivity
High voltage focus

canon
phosphore double
Eclairage rasant
déviation

Dual-Phosphor

Fosforo doppio

tung
Elektrostatische

concentration

Elektrostatische

fabricants
d'équipements

équivalents

graticule extérieure

caractéristiques
Face méplate

Protection de
contournement

souplesse

fluorescent

balayage a spot mobile

usage général
échelle graduée
graticule

vert

Gris.

haute sensibilité
Focalisation haute-tension

contre les

Industrial
applications
Industrial monitor

Instrument tubes

Integral mounting
lugs

Internal graticule

Internal scale
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implosions

9
Geratehersteller
Aquivalente
AuBenraster

Merkmale
Fiacher Schirm

L 1

10 dei contorni
0.

Fésforo Doble

iluminacién de bordes
e :

Focalizzazione elettro-
statica

Costruttori di apparec-
chiature

Equivalenti

Reticolo esterno

Enfoque Electrostético
Fabricantes de Equipos

Equivalentes
Reticula Externa

Flexibilitat
Fluoreszent
Lichtpunktabtaster

c [

Faccia prana cara llana

Py i contro scariche proteccion salto de chispa
elettriche

Flessibilita Flexibilidad

Fluorescente
‘Flying spot scanner’

Mehrzweck Impiego generale

Kalibrierte Skala Scala graduata

Raster Reticolo

Grun Verde

Grau Grigio

Hohe Elevata

Hoc Foc ad alta
tensione

Implosionsschutz

A

Protezione contro
I'implosione

Fluorescente
Exploracién de Punto
Volante

De Uso General
Escala Graduade
Reticula

Verde

gris

Alta Sensibilidad
foco de alta tensién

Proteccién contra
Implosién

contrdle industriel

Industrieller Monitor

tubes d’

pattes de fixation Eingearbeitete Befesti-
incorporées gungsosen

graticule intérieure Innenraster

échelle intérieure Innenskala

Monitor per impieghi
industriali

Tubi per istrumenti

Alette di fissaggio
incorporate

Reticolo interno

Scala interna

Monitor Industrial

Tubos para instrumentos

Orejetas de Montura
Integradas

Reticula Interna

Escala Interna



ENGLISH
Large display area
Large screen area

Large screen
oscilloscope

FRANCAIS

grande surface d'image

grande surface d'écran

oscilloscope 3 grand
écran

DEUTSCH

GroBe nutzbare
Schirmflache

GroBe Leuchtschirm-
flache

Oszillograph mit groBem
Leuchtschirm

ITALIANO ESPANOL
Vasta area di Area de P
zione Amplia

Grande schermo

Oscilloscopio a grande
schermo

Large spot Gros spot GroBer Lichtfleck Grande macchia luminosa
Light injection Injection | Li i Iniezione di luce
Line width largeur de ligne Zeilenbreite Ampiezza di linea
Long long Lang Lungo
A dé A D 1
Magnetic focus Focalizzazione magnetica
Fokussierung
Magnetic shield Ecran Sch
Maintenance entretien Nachbestuckung Manutenzione
Marine radar radar marine Schiffsradar Radar marino
Medical i 1 médicale A i i medica
Me: Mittel Medio

m
Medium bandwidth

moyen
largeur de bande
moyenne

Mittlere Bandbreite

Media larghezza di banda

Medium short longueur moyenne Mittel-Kurz Medio breve
Mesh P.D.A. st~ ion mesh Post i

| nigungselektrode anodica a grigla
Mono-a Monoac Mono-Beschleuniger | mono-acceleratore
Monoscopes monoscopes Monoskopen | Monoscopi

Mounting frame

Narrow neck
Neck diameter

Obsolescent
Obsolete

Octantal correction
Orange
Oscilloscope tube
Overall length

Persistence

cadre de montage

Col étroit
diametre du col

Befestigungsrahmen

Enger Hals
Halsdurchmesser

Telaio di fissaggio

Collo stretto
Diametro del collo

obsolescent Auslaufend In esaurimento
périmé Ausgelaufene Esaurito

A (of degli ottanti
orange Orange Arancio
tube pour O: Tubo per oscilloscopio
longueur hors tout Gesamtlange Lunghezza totale

persistance

Nachleuchtdauer

Persistenza

Area de Pantalla Amplia

Osciloscopio de Pantalla
Amplia

gran punto

inyeccién de luz

Anchura de Linea

Largo

Uetlexién Magnética

Enfoque Magnético

Blindaje magnético
Mantenimiento
Radar Marino
Aplicacién medica
edio
Anchura de Banda Media

Medio Corto
Acel. Post-Desv. Rejilla

Mono acelerador
Monoscopios
Marco de Montura

Cuello estrecho
Diémetro de Cuello

Anticuado

Fuera de Uso
Correccién Octantal
Naranja

Tubo de Osciloscopio
Longitud Tetal

Persistencia

P.D.A. ratio rapport de post- di post accele- Relacién de Acel. Post-

accélération haltnis razione anodica Desv.

Nachleuchten Fosforescenza Fosforescencia
Phosphors phosphores Leuchtschirmarten Fosfori Fésforos
Photography photographie Photographie Fotografia Fotogratia
P i aprés Nachbeschleunigung Post i s,
i anodica Deflexién
P.P.I display visualisation P.P.I. P.P.l.-Darstellung P i6n P.P.I.
panoramico

Purple pourpre Purpur Porpora Parpura
Radar tube tube radar Radarbildrohre Tubo per radar Tubo Radar
Rectangular face face i Cara Rectangular
Reinforced pp! Kolben Involucro rinforzato Bulbo Reforzado
Rimband bande Striscia metallica Banda metélica
Rimguard coquille Guscio metallico Proteccién del Borde
Round face écran rond Runder Schirm Faccia circolare Cara circular
Sales Klassifizierung Classificazione Classificacién
Scan coil Bobine de balayage Atlenkspule Bobina per scansione Bobina de exploracién

Screen diameter

Secondary
parameters

Short length

Short neck

Short persistence

Side pins

Single gun

Small electrostatic
tubes

Socket

Sparkguard base

diamétre de I'écran

Leuchtschirmdurch-
messer

longueur réduite
col court

courte persistance
sorties latérales
canon unique
tubes petits
électrostatiques
Douille

base anti-flash

qualité spéciale
phosphores spéciaux

Kurze Baulange

Kurzer Kolbenhals

Kurz Nachleuchtdauer

Seitliche AnschluBstifte

Einstrahlsystem

Kleine elektrostatische
Rohren

Fassung

Funkenschutzsockel

Sonderqualitat
Spezial-Phosphor

post spirale

Nach-
beschleunigungs-
elektrode

Strengthened
structure
Studio monitor

Issue 2, Page 2

structure

contrble de studio

Studio-Monitor

Diametro dello schermo

Diédmetro de Pantalla

Parametri
Corto Longitud Corta
Collo corto Cuello Corto

Breve Persistenza
Contatti laterali
Cannone singolo

Corta Persistencia
Patillas Laterales
Cafén Sencillo

Tubi piccoli Tubos
pequenos
Presa Zocalo

Base di protezione contro
le scariche

Qualita speciale

Fosfori speciali

Post accelerazione
anodica a spirale

Fosfori standard
Struttura ri

Zécalo a Prueba de Arcos
Calidad Especial

Fésforos Especiales
Espiral Acel. Post-Desv.

Fésforos standard

Monitor per studio

Monitor de Estudio



ENGLISH

Television monitor
Trace
Transistorised
Transistor scan

FRANCAIS

contrdle de télévision
Trace

transistorisé

Bal.

DEUTSCH
Fernsehmonitor
Spur
Transistorisiert
T

ITALIANO

Monitor per televisione
Traccia luminosa
Transistorizzato

i a

’ par
Bobine de dé
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Bobina di regolazione

ESPANOL

Monitor de Television
Trazado

Transistorizado

Barrido por Transistores

Twist coil Koord Bobina de alineacién
coordinate

Two phosphor screen écran & deux Dual-L Schermo con due fosfori Pantalla de dos Fésforos

Typical operation conditions typiques Typische F tipico Funcionamiento Tipico
d’emploi

Uni y gr gradué Stetige Teilung Con i6n Uniforme

Very long trés long Sehr lang Molto lungo Muy Largo

Very short trés court Sehr kurz Molto breve Muy Corto

Waveform display visualisation de la forme Oszillogramme Rappresentazione di forme | Presentacién de Formas
d’onde i de Ond:

White blanc Weit Bianco Blanco

Wide bandwidth large bande GroBle Bandbreite Ampia larghezza di banda Gran Anchura de Banda

Yellow jaune Gelb Giallo Amarillo

X-Y plotter plouer X-Y K T X-Y Trazador X-Y



Industrial Cathode Ray Tubes Index
Type Section & Tvpe Section &
Number Replacement Number Replacement
CV429 Radar D13-471 Oscilloscope
CV5119 Radar D13-600 Oscilloscope
CV5203 Radar D13-601 Oscilloscope
CV5819 } ﬁifzjilLD D13-610 Oscilloscope
D13-611 Oscilloscope
CV6198 Data & Monitor D13-630 Oscilloscope
CV6237 } f,gf_f‘oggg“or D14-150 Oscilloscope
S } Special D14-170 % ke
XR1000D
cvina | (B b o | {Gelesere
— % Oscilloscope D14-172 Osc%lloscope
SE4D/P31 D14-173 Oscilloscope
Cas0e {Seap/Ti D14-180 {Drimrer
CV9315 % g;ii_lllgéc;pe D14-181 Osc%lloscope
—— D14-200 Oscfiioscope
R % SE5/2A/P31 D14-210 % e
CV10543 § N D14-270 Oscilloscope
V10917 % Radas D14-280 Oscflloscope
F21-12LC D14-310 Oscilloscope
D16-100 Oscilloscope
D16-110 Oscilloscope
D18-130 Oscilloscope
D3-130 Oscilloscope D18-160 Oscilloscope
D7-200 Oscilloscope D21-10 Oscilloscope
D7-201 Oscilloscope D21-102 Oscilloscope
D9-110 Oscilloscope
D10-210 Oscilloscope
D10-230 Oscilloscope
D10-240 Oscilloscope F10-100 Radar
D10-293 Oscilloscope F15-101 Radar
D13-33 Oscilloscope F16-101 Radar
D13-47 Oscilloscope F21-10 Radar
D13-51 Oscilloscope F21-12 Radar

Thorn Radio Valves and Tubes Limited
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Index Industrial Cathode Ray Tubes
Type Section & Type Section &

Number Replacement Number Replacement
F21-130 Radar M23=-110 Data & Monitor
F22-10 Radar M23-111 Data & Monitor
F22-11 Radar M23-112 Data & Monitor
F31-10 Radar M23-113 Data & Monitor
F31-11 Radar M24-120 Data & Monitor
F31-12 Radar M24-121 Data & Monitor
F31-13 Radar M24-130 Data & Monitor
F31-14 Radar M28-11 Data & Monitor
F31-111 Radar M28-12 Data & Monitor
F31-112 Radar M28-13 Data & Monitor
F41-12 Radar M28-131 Data & Monitor
F41-13 Radar M28-132 Data & Monitor
F41-14 Radar M28-133 Data & Monitor
F41-120 %IFl:;iz_li‘z M31-100 Data & Monitor
M31-101 Data & Monitor
Fil~141 Radex M31-120 Data & Monitor
F41-122 } ot P M31-182 Data & Monitor
F41-123 Radar M31-184 Data & Monitor
F41-124 Rada# M31-185 Data & Monitor
w—— 3 Hadar M31-190 Data & Monftor
F41-13 M31-191 Data & Monitor
F41-140 %1;2;13;4 M31-192 Data & Monitor
M31-212 Data & Monitor
MR Hada M31-213 Data & Monitor
M36-141 Data & Monitor
M36=-142 Data & Monitor
M38-100 Data & Monitor
i S o mai M38-101 Data & Monitor
M14-100 Data & Monitor M38-102 Data & Monitor
e Data & Monitor M38-103 Data & Monitor
RS R ——— M38-104 Data & Monitor
S SEEIS ———— M38-105 Data & Monitor
ML Hase & Mk M38-106 Data & Monitor
MAiaR Dats & Monlyer M38-111 Data & Monitor
Nite=a.00 Dyt & Moarton M38-112 Data & Monitor
e iy M38-113 Data & Monitor

Page 2, Issuel.




Industrial Cathode Ray Tubes Index
Tyvpe Section & Type Section &
Number Replacement Number Replacement
M38-120 Data & Monitor XR1003 Special
M38-121 Data & Monitor XR1003A Special
M38-122 Data & Monitor
M38-142 Data & Monitor
M44-120 Data & Monitor
M50-120 Data & Monitor TABP33A Radar
M61-120 Data & Monitor
31C13/T1 Higghon
. CV5203
PMT58-1 § Data & Monitor
M36-141W i Radar
31C14/T1
; CV5119
PMT61 Data & Monitor
M36-141LA R Data & Monitor
31C16
. M17-12
Data & Monitor
PMT65 § P
M17-10W ; F Radar
31E13/T7 CV429
PMTE6 Data & Monitor
M36-141W . Radar
31F14
g F41-12
PMT68 % Data & Monitor
M17-10LA
59-60/90/037 Data & Monitor
Q13-202 Speil 59-60/90/074 Data & Monitor
Q13-203 Special
SE4D Oscilloscope
SE5/2A Oscilloscope
SE5F Oscilloscope
XR1000 Special
XR1000A Special
XR1002 Special
XR1002A Special

Page 3, Issuel.
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Industrial Cathode Ray Tubes

Type
Number

Section &
Replacement

Index
Type Section &

Number Replacement
5960-99-000-0429 % Ié%‘izg
5960-99-000-5119 } g%%ﬁg
5960-99-037-2027 } 03322163
5960-99-037-3477 } gézg}osglope
5960-99-037-4577 g g;‘;i)llgé?pe
5960-99-037-4597 { SEE:QOAS/?;;%
5960-99-037-5397 gﬁ%m

5960-99-037-5739

5960-99-037-6038

5960-99-037-6039

5960-99-037-6042

5960-99-038-0170

5960-99-038-0723

5960-99-118-0715

5960-99-118-1105

5960-99-118-1602

5960-99-118-2158

5960-99-118-2707

5960-99-118-13296

H960=99=-117=-13365

H060=09-11%=313K84

Radar
F21-12LC

Data & Monitor
M31-100GH

Special
XR1000-09

Data & Monitor
M16=100W

Data & Monitor
% 59-60/90/037

Data & Monitor
% 59-60/90/074

Oscilloscope
D13-51GH

Oscilloscope
D13-51GH/26

Oscilloscope
SE5-2A/GH

Radar
F31-112LD

Data & Monitor
M28-13LG/S

% Data & Monitor
M38-101LD/R
Radar
F31-10LC

( Data & Monitor

( M2K=13W

5960-99-118-4000

5960-99-118-4668

5960-99-118-5158

D21-10GM

Data & Monitor
M38=-112GH
Special
XR1003-36

% Oscilloscope

Issue 1, Page 4
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Data Display and Monitor Tubes
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Magnetic Shields Oscilloscope Tubes
Tube Coils

Tube Magnetic | Tube Tube Magnetic Tube
Type Shield Coil Type Shield Coil
Number |Number Number | Number

MS ™ MS ™

D3-130 2 - D21-10 52 -

D21-102 52 -
D7-200 3 28

D7-201 33 28 SE4D 55 -

34

SE5/2A 58 -

D9-110 65 50 SE5F 59 -
D10-210 6 24
D10-230 41 -
D10-240 7 33
D10-293 83 56
D13-33 27 -
D13-47 23 30
D13-51 36 21
D13-471 23 30
D13-600 47 -
D13-601 47 =
D13-610 49 -
D13-611 50 -
D13-630 43 -
D14-150 9 25
D14-172 15 20
26
D14-173 15 20
26
D14-181 20 23
D14-200 11 29
D14-270 70 52
D14-280 72 29
D14-310 1 29
D16=-100 45 45
D16-110 63 45
D18-130 61 48
D18-160 84 29

Thorn Radio Valves and Tubes Limited BH'MAH

Page 1, Issue 3.



Oscilloscope Tubes

Magnetic Shields
Tube Coils

Magnetic Used on Tube
Shield Type number
Number
MS
D14-310
2 D3-130
3 D7-200
6 D10-210
k D10-240
9 D14-150
11 D14-200
15 D14-172 | D14-173
20 D14-181
23 D13-47 D13-471
27 D13-33
33 D7-201
34 D7-201
36 D13-51
41 D10-230
43 D13-630
45 D16-100
47 D13-600 | D13-601
49 D13-610
50 D13-611
52 D21-10 D21-102
55 SE4D
58 SE5/2A
59 SE5F
61 D18-130
63 D16-110
65 D9-110
70 D14-270
72 D14-280
83 D10-293
84 D18-160

Page 2, Issue 3.

Tube Used on Tube
Coil Type number
Number
W
20 D14-172 D14-173
21 D13-51
23 D14-181
24 D10-210
25 D14-150
26 D14-172 D14-173
28 D7-200 D7-201
29 D14-200 D14-310
D14-280 D18-160
30 D13-47 D13-471
33 D10-240
45 D16-100 D16-110
48 D18-130
50 D9-110
52 D14-270
56 D10-293

GENERAL



Scan Coils Data Display or Monitor Tubes

CURRENT TYPES

Tube Scan Tube Scan
Type Coil Type Coil
Number Number
M14-100 TBY3 M38-100 TBY1
M38-101 TBY1
M16-100 * M38-102 TBY1
M38-103 TBY1
M17-10 TBY2 M38-104 TBY1
M17-12 TBY2
M17-15 TBY2 M38-105 TBY1
M17-152 TBY2 M38-106 TBY1
M38-113 *
M19-100 TBY3 M38-120 TBY1
M38-121 TBY1
M21-13 TBY1
M38-122 TBY1
M23-110 TBY3 M38-142 *
M23-111 TBY3
M23-112 TBY3 M44-120 TBY1
M23-113 TBY3
M50-120 TBY1
M24=120 TBY1
M24-121 TBY1 M61-120 TBY1
M24-130 »
59-60/90/037 *
M28-12 TBY3 59=60/90/074 *
M28-13 TBY1
M28-132 TBY1
M28-133 TBY1
M31-120 TBY3
M31-184 TBY1
M31-185 TBY1
M31-190 TBY3
M31-191 TBY3
M31-192 TBY3
M31-212 TBY3
M31-213 TBY3
M36=-141 *

* For scan coil information on these tubes contact -

Brimar Equipment Sales Department or Brimar Export Division.

Thorn Radio Valves and Tubes Limited BRIMAH

Page 1, Issue 2.



REHOSEHORSSCREENS

WA Screen for Colour Television Control Rooms

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.0.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited HlMA
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Phosphor Screens

Equivalents &
Data Summary

Corresponding ASE::{?;I:C':: Kelly Chart Flicker
Designations Time to 10, Colour Threshold* T‘}'l;l);:al
New |EIA |Old | Spot |Raster| Fluorescence Hz
AA | P16 | - 0.12us Bluish- - Flving-spot scanning
purple (UV)
BE | P11 |T3¢% 40us Blue - Oscillography &
photography
GE | P24 |T5 1.5 us Green - Flving=-spot scanning
GH | P31 |- 40ps| 0.2 s | Green 45 General oscillography
& photography
GJ |P1 |T1 25ms| 30ms | Yellowish- 36 General oscillography
green & photography
GL |P2 |- 40us| 0.5 s | Yellowish- 40 General oscillography
green & photography
GM | P7 |T6% |0.5s8§ 7 s §| Purplish-blue 1 38 Radar & oscillography
GP |- = 100 us | 0.5 s | Green ** 45 Data display
GR [P39 | - 150ms 2 s | Yellowishgreen 30 Radar & data display
GS | - - 0.9 us Yellowishgreen - Flying-spot scanning
GT | - - 0.9 us Bluish-green - Flying-spot scanning
GV | - - 9s |Green" 38 Radar & oscillography
GW [P42 | - 30 us|0.2s Green 40 Data display
GX [P44 | - 1.2 mg] Yellowishgreen 45 Data display
GY [P43 |- 1.2 mg Yellowishgreen 45 Data display
KB | - |T14 1.5s Bluish-green { 38 Radar & oscillography
LA | = |T11 | 25ms| 50ms | Orange 36 Data display
LC [P261|TT7 25 s Orange 22 Radar & oscillography
LD |pP33 |T15 5 s | Orange 20 Radar
LG |- T13 4 s | Orange 18 Radar & data display
W P4 |T4 10 us | 10 ms | White 45 Monochrome
television
WA |- - 10 us | 10 ms | White 45 Television monitors
* Over a range of observers and display arrangements the onset of flickers may
vary by at least 5Hz from the above figure.
T Approximate. b € The phosphorescence is yellow-green.
§ Yellowish-green component. 1 The phosphorescence is yellowish-green.

% The fluorescence at high brightness is bluish-green.

While alternative phosphors can be supplied to special order,
produced for stock with the particular phosphor most in demand by equipment

manufacturers.

Thorn Radio Valves and Tubes Limited

Page 1,
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Phosphor Screen

Persistence
Curves
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Persistence
Curves

Phosphor Screen
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AA Phosphor Screen
P16

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE AA/PI6
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Phosphor Screen AA
P16

00 AA/PI6 PERSISTENCE ANODE VOLTAGE = 20kV
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BE Phosphor Screen
P11

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE BE/PII
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Phosphor Screen BE

P11
BE/PIl PERSISTENCE
100 ANODE VOLTAGE = 3kV
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Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT.SCREEN TYPE GE/P24/T5
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Phosphor Screen GE
P24
T5
GE/P24/TS PERSISTENCE
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GH Phosphor Screen
P31

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE GH/P3I
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Phosphor Screen GH

P31

GH/P3l PERSISTENCE
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Gd Phosphor Screen
P1
T1
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GJ/PI/TI
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Phosphor Screen

ANODE VOLTAGE =3kV

100

GJ/PI/TI PERSISTENCE
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ANODE CURRENT =25pA
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GL Phosphor Screen
P2

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GL/P2
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Phosphor

Screen

GL/P2 PERSISTENCE
ANODE VOLTAGE = 3kV
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GL Phosphor Screen
P2

GL/P2 PERSISTENCE
FINAL ANODE VOLTAGE =I5kV
INITIAL LUMINANCE =1 FOOT LAMBERT (3-43nt)

Excitation: continuous focused raster

Measured on C.R.T. with aluminised screen
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Phosphor Screen GL

P2
GL/P2 PERSISTENCE
FINAL ANODE VOLTAGE = I5kV
Excitation: single 20ms raster ot IpA/cm?
Measured as average luminance of raster on C.R.T. with gg
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(i,lg Phosphor Screen
T6

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GM/P7/T6
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Phosphor Screen
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GM Phosphor Screen

T6
GM PERSISTENCE

YELLOWISH- GREEN COMPONENT
FINAL ANODE VOLTAGE = I5kV

Excitation: single 20ms raster at IpA/cm?2
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Phosphor Screen GP

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN TYPE GP
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GP Phosphor Screen

GP PERSISTENCE
ANODE VOLTAGE = 4kV ANODE CURRENT = 2-5pA
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Phosphor Screen GP

GP PERSISTENCE

FINAL ANODE VOLTAGE IS5kV

INITIAL LUMINANCE = | FOOT LAMBERT (3-43nt)
Excitation: continuous focused raster

Measured on C.R.T. with aluminised screen
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GR Phosphor Screen
P39
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE GR/P39
100 0458
|
1 CIE CO-ORDINATES
I x=0.223
/ y =0.698
80
{
\
{
[
]
> Il
()
@ 1
% \
w 60 I’ ]
2 |
< I
@ {
B |
e 1
w
[ 8
) I
o I
Z 40 i Y
l_—
< \
.
w
[a 4
] \
I \
1
20 \
f \
] \
N
-
o oy
500 550 600 650

Issue 1, Page 1.

WAVELENGTH' (A) nm



Phosphor Screen GR
P39

GR/P39 PERSISTENCE
ANODE VOLTAGE = 20kV ANODE CURRENT = 5pA

Measured after continuous line scan excitation at I6kHz
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GR Phosphor Screen
P39

GR/P39 PERSISTENCE

ANODE VOLTAGE = I5kV
INITIAL LUMINANCE =1 FOOT LAMBERT

Excitation: Continuous focused raster
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GR
Phosphor Screen P39

GR/P39 PERSISTENCE

FINAL ANODE VOLTAGE =I5kV

Excitation: single 20ms raster at IpA/cm?

o«
w
Measured as average luminance of raster on C.R.T. gﬁ
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GS
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RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GS
THIS CURVE VARIES WITH CURRENT DENSITY
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Phosphor Screen GS

GS AND GT PERSISTENCE

ANODE VOLTAGE = I5kV

Excitation: Pulsed focused spot

100

SCREENS

60

oc
(=]
= =
o.
2
(=)
= =
a.

40

20

o

0.6

PERCENTAGE OF INITIAL LIGHT OUTPUT
/

O-4

0-2

O-l 0.2 0.4 0-6 | 2 4 6 o]

TIME AFTER CESSATION OF EXCITATION (us)
Issue 1, Page 2



GT Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE GT
THIS CURVE VARIES WITH CURRENT DENSITY
V03 =I5kV I°3 =45pA
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Phosphor Screen GT

GS AND GT PERSISTENCE

ANODE VOLTAGE = I5kV

Excitation: Pulsed focused spot
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GV Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRBUTION
OF TYPICAL C.RT SCREEN TYPE GV
KELLY CHART COLOUR—YELLOWISH-GREEN (Phosphorescence)

SCREEN VOLTAGE =I5kV  CIE CO-ORDINATES 2> O.28
y O.53

100

90

80

70

60

50

40

RELATIVE SPECTRAL ENERGY

30

20

(o]
400 500 600 700
Issue 1, Page 1 WAVELENGTH (A) nm



GV

Phosphor Screen

GV PERSISTENCE
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GV Phosphor Screen

GV PERSISTENCE

FINAL ANODE VOLTAGE =I15kV

Excitation: single 20 ms roster ot IpA/cm?
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GW
P42

Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION

OF TYPICAL C.RT SCREEN TYPE GW/P42
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Phosphor Screen

GW
P42

GW/P42 PERSISTENCE AND BUILD-UP

ANODE VOLTAGE=15kV ANODE CURRENT=IOpA
Excitation: Single focused raster at IHz. Raster 25mm x 25mm
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Phosphor Screen GW
P42

GW/ P42 PERSISTENCE

FINAL ANODE VOLTAGE = I5kV

Excitation: single 20msraster at IpA/cm?

y o
Measured as average luminance of raster on C.R.T. with o2
aluminised screen. Eum.:
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GX Phosphor Screen
P44

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GX /P44
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Phosphor Screen GX
P44

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GX / P44

MEASURED IN 5nm BANDWIDTHS.

FINAL ANODE VOLTAGE ISkV
FINAL ANODE CURRENT 20uA
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GX Phosphor Screen
P44

GX / P44 PERSISTENCE
FINAL ANODE VOLTAGE = 20kV
PULSED SPOT
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GY

Phosphor Screen

P43
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|94\§ Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF
TYPICAL CRT SCREEN TYPE GY /P43
MEASURED IN 5nm BANDWIDTHS.

FINAL ANODE VOLTAGE = I5kV
FINAL ANODE CURRENT = 20 uwA
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Phosphor Screen GY
P43

GY/P43 PERSISTENCE
FINAL ANODE VOLTAGE = 20 kV
PULSED SPOT
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™

RELATIVE SPECTRAL ENERGY DISTRIBUTION

Phosphor Screen

OF TYPICAL C.R.T. SCREEN TYPE LA/TII
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Phosphor Screen LA
ut

PERSISTENCE CHARACTERISTICS OF TYPICAL
100 C.R.T. SCREEN LA/TII
80 SCREEN VOLTAGE =I5kV
SCREEN CURRENT =100pA PEAK
EXCITATION: - SINGLE FOCUSED SPOT
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LA Phosphor Screen
T11
PERSISTENCE CHARACTERISTICS OF TYPICAL
100 ALUMINISED C.R.T. SCREEN LA/TII
80 ANODE VOLTAGE = IOkV
INITIAL LUMINANCE =| FOOT LAMBERT
60 \ —|EXCITATION: - CONTINUOUS, FOCUSED, 405 LINE|
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Phosphor Screen LC

T7
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE LC/T7
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LC Phosphor Screen
T7

PERSISTENCE CHARACTERISTICS of typical aluminised CRT screen.

Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm x 150 mm.

Final Anode Voltage—10 kV.

Note—This screen is liable to burn if a stationary or slow-moving spot is used even
with low values of beam current.
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Phosphor Screen 'Ifg

PERSISTENCE CHARACTERISTICS of typical aluminised C.R.T. screen.
Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm x 150 mm.
Initial Luminance—1 Foot Lambert.

Note—This screen is liable to burn if a stationary or slow-moving spot is used even
with low values of beam current.
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LC Phosphor Screen
T7
LC/T7 PERSISTENCE
FINAL ANODE VOLTAGE = ISkV
INITIAL LUMINANCE = | FOOT LAMBERT (3.43nt)
Excitation: continuous focused raster
Measured on C.R.T. with aluminised screen
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Phosphor Screen LC
T7

LC/T7 PERSISTENCE
FINAL ANODE VOLTAGE =15kV
Excitation: slnglc 20 ms raster at IpA/cm2

Measured as average luminance of raster on C,R.T. with
aluminised screen

<
o=
I o
a
Do
o
o
7]
a

LUMINANCE (nt)

) N

OOl

o1 2 4 68 .5 2 4 6 84 2 4 6 8
TIME AFTER CESSATION OF EXCITATION (s)

100

Issue 1, Page 5



LD Phosphor Screen
P33

T15
RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE LD/P33/TIS
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Phosphor Screen LD
P33
T15

Note—This screen is liable to burn if a stationary or slow-moving spot is used even with
low valves of beam current.

PERSISTENCE CHARACTERISTICS OF TYPICAL
ALUMINISED C.RT. SCREEN LD/P33/TI5

FINAL ANODE VOLTAGE = I5kV g )
EXCITATION :- CONTINUOUS , UNFOCUSED , 405 LINE, INTERLACED =
RASTER, 150mm x 150mm , APPLIED FOR 2 MIN 5 e
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LD Phosphor Screen

P33
T15
LD/P33/TI5 PERSISTENCE

FINAL ANODE VOLTAGE = I5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3.43nt)

Excitation: continuous focused raster
Measured on C.R.T. with aluminised screen
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Phosphor Screen

LD/P33/TIS PERSISTENCE

FINAL ANODE VYOLTAGE = ISkV

Excitation: single 20ms raster at IpA/cm?

LD
P33
T15

Measured as average luminance of raster on C.R.T. with
aluminised screen,
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LG Phosphor Screen
T13

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.R.T. SCREEN TYPE LG/TI3
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LG
Phosphor Screen 113

Note—This screen is liable to burn if a stationary or slow-moving spot is used even
with low values of beam current.

0244
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SCREENS
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FINAL ANODE [5kV

TIME AFTER CESSATION OF EXCITATION (s)

PERSISTENCE CHARACTERISTICS OF LG/TI3 PHOSPHOR
EXCITATION :UNMODULATED RASTER APPLIED FOR 2 MINS .INITIAL LUMINANCE IftL
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8 =
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LG Phosphor Screen
T13

LG/TI3 PERSISTENCE
FINAL ANODE VOLTAGE =I5kV

Excitation: single 20ms raster at IpA/cm?

Measured as average luminance of raster on C.R.T. with
aluminised screen
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Phosphor Screen ALUMINISED

W SCREEN
CHARACTERISTIC

CHARACTERISTIC CURVE OF
AVERAGE ALUMINISED W SCREEN

RELATIVE LUMINOUS INTENSITY AT
VARIOUS FINAL ANODE VOLTAGES

2.0

RELATIVE LUMINOUS INTENSITY AT CONSTANT BEAM CURRENT
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WA Phosphor Screen

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL C.RT. SCREEN TYPE WA

THIS SCREEN IS A VISUAL MATCH TO THE STANDARD
LIGHT SOURCE D6500
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Phosphor Screen WA

WA PERSISTENCE

FINAL ANODE VOLTAGE = I5kV
INITIAL LUMINANCE = | FOOT LAMBERT (3-43nt)

o=
Excitation: continuous focused raster g‘g
w
Measured as average luminance of raster on C.R.T. &
with aluminised screen OS
To
100
4
w \
(2’ . \‘\
< \\
r4 NN
S0 e —
=
a
# \‘ll
E ¥
z N
N
w
o 2 \\
w
g N
;I-O
w ® AV
O 6 ™
x
w
a 4
2
ol 2 4 6 8 2 4 6 8 2 4 6 8
1.0 10 100

TIME AFTER CESSATION OF EXCITATION (ms)
Issue 1, Page 2



WA Phosphor Screen

WA PERSISTENCE

FINAL ANODE VOLTAGE=|5kV
Excitation: single 20ms raster at IpA/cm?

Measured as average luminance of raster on C.R.T. with
aluminised screen.
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GRAGRICULES
GAUGESHBASES
CARSAS O GKEISIE
SEAWT GOLIES

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.O.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-

book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited IM
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Graticule Type 26

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 26 normally used on tubes with 13 cm diagonal .
The graticule x and y axes will be on tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BH'MAH
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Type 32 Graticule

DETAILS OF GRATICULE

A 42
4
4
70
Dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 32 normally used on tubes with 10 cm diagonal.
The graticule X anc Y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BRIMAR
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Graticule Type 34

DETAIL OF ONE QUADRANT OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 34 normally used on tubes with 13 ¢m diagonal.
The graticule x and y axes will be on tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited HHIMAH
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Type 42 Graticule

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 42 normally used on tubes with a 10 cm diagonal.
The graticule axes will be on the tube face axes + 2°.
The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BHIMAH
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Graticule Type 50
Type 51

DETAIL OF ONE QUADRANT OF GRATICULE
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GRATICULE 50

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Square with 10 mm side. x and y axes, with markers at 10% and 90%.
Graticule 100 mm x 80 mm normally used on tubes with 14 and 15 cm diagonal.
The graticule x and y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

GRATICULE 51 . Bonded face-plate light guide.

Tubes with graticule designation 51 (e.g. D14-280GH/51) have a 50 graticule together
with a bonded face-plate to provide an alternative method of light injection and hence
illumination of the graticule.

The bonded face-plate increases the tube overall length.

Thorn Radio Valves and Tubes Limited BR'MAR
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Type 58 Graticule

DETAILS OF GRATICULE
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All dimensions in mm Not to be scaled

This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 58 normally used on tubes with 10 cm diagonal.
The graticule X and Y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BHIMAH
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Graticule Type 70

DETAIL OF ONE QUADRANT OF GRATICULE
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This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Squares with 12.3 mm side. x and y axes.
Graticule normally used on tubes with 18 cm diagonal.
The graticule x and y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BR'MAH
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Type 82 Graticule
Type 98

DETAILS OF GRATICULE
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This dual purpose internal graticule is suitable for direct view or for illumination
with an appropriate light guide.

The graticule X and Y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Type 98

This is the standard graticule suitable for most 14 cm diagonal tube types.

Type 82
This graticule is specially designed for use on certain mesh p.d.a. tubes. for
example, D14-280GH/82 and D14-310GH/82.

Thorn Radio Valves and Tubes Limited HH'MAH

Page 1, Issue 2.



Graticule Type 90

DETAILS OF GRATICULE
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This dual purpose internal graticule is suitable for direct view or for illumination with
an appropriate light guide.

Graticule type 90 normally used on tubes with 10 cm diagonal.
The graticule X and Y axes will be on the tube face axes + 2°.

The centre of the graticule will be within 1 mm of the mechanical centre of the face.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 2.



Gauge Reference
No. 6 Line Gauge

For C.R. Tubes having a Nominal Neck Diameter of 34-5 mm

3

L @_I } Zvosmow OF
35252013 REFERENCE LINE
DIA

ey 10:1 ENLARGMENT
OF MOUTH FORM

All dimensions in mm unless otherwise stated.
NOTE 1—Deflector Yoke Design

The internal dimensions of the yoke must never be smaller
than the maximum internal dimensions of the gauge.

NOTE 2—Tolerances

The tolerances shown are initial manufacturing limits.
The figures given below are the maximum allowable limits

for wear :
(A) + 0-059 (B) 4+ 0-075

Thorn Radio Valves and Tubes Limited BRIMAR
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Reference Gauge
Line Gauge No. 12

For C.R. Tubes having a Nominal Neck Diameter of 36-5mm,
e 762203501A
s N
LN

35
114

S
s 138 % U
02 - -

l=—3917£0-07
DIA

REFERENCE LINE

X
T : 127RAD
[ E— Y. o
TAPER OF 6° 63

BETWEEN X ANDY

All dimensions in mm

NOTE 1—Deflector Yoke Design

The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of
the gauge.

Issue 3, Page 1 H
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Gauge Reference
No. 13 Line Gauge

For C.R. Tubes having a Nominal Neck Diameter of 36:5 mm

138 27 siton
: t
127£012RAD
778
TAPER OF b° BETWEEN
X AND Y
All dimensions i
—

In mm
NOTE 1—Deflector Yoke Design

The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of
the gauge.

Issue 3, Page 2



Reference Gauge
Line Gauge No. 15

A NECK GAUGE FOR CATHODE RAY TUBES
HAVING A NOMINAL NECK DIAMETER OF 28-5mm
AND DEFLECTION ANGLE (PICTURE DIAGONAL) 90°

SCAN COILS
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825%. | — oy /|.ont>4
f— 53.9%.05—q
= 30.75% .07

43¢

REFERENCE LINE

6-4t-4
15.57%.|
16-9%.1

12-72-4R

77.8%-4

TAPER OF 6°
BETWEEN XX-YY

NOTE:~

ON DEFLECTOR YOKE DESIGN
Inner surface of yoke must
not extend into shaded region
and internal dimensions of the
yoke must never be smaller
L‘—29 67"07 than the maximum internal

+ .

aO:D
NS

emd

--00 dimensions of the gauge

et —

All dimensions in mm Not to be scaled
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Gauge Reference
No. 16 Line Gauge

For C.R. Tubes having a nominal Neck Diameter of 28.5 mm
Deflection Angle 110° approx. (Picture Diagonal)

1270t038DIA
1143 O-38DIA —

NOTE |

All dimensions |zoet2 |
in mm *3818 01

NOTE 1.—Deflector Yoke Design.
The inner surface of the yoke must not extend
into the shaded region and the internal dimensions
of the yoke must never be smaller than the
maximum internal dimensions of the gauge.
NOTE 2.—Reference Line.
The Reference Line is determined by the plane
“A-A’" when the gauge is seated against the funnel.

Thorn Radio Valves and Tubes Limited BH{MAH
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Reference Gauge
Line Gauge No. 18

NECK DIAMETER 28.5 NOMINAL

D
L/

GRATICULES
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@ o
O 5
o
¥ R
ey ey
Dier O
IR
©

45°

]

5

REFERENCE _
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SRR
UMM

~29.5 DIA" 92~

39.5DIA

All dimensions in mm Not to be scaled

Thorn Radio Valves and Tubes Limited BRIMAR
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Gauge Reference
No. 19 Line Gauge
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38.1
DIA
All dimensions in mm Not to be scaled
Thorn Radio Valves and Tubes Limited BH'MAH
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Reference Gauge
Line Gauge No 20

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 90°

L P
w wen
wwm
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S S
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D
oo«

O

96-8DIA

i 88-9 DIA

79-85+0-05 DIA ——————=
le— 53.85 DIA e

— I .

) 130.05 ( 900’ \ ‘ REF. LINE

T—T ‘45"!5' _6;_—
2st<1-os ‘

20R :7 15+ 0-05R
65%04 %

7K
% 230
? I Conforms to IEC 67-1V-7
7

——420-9*007

DIA - O
All dimensions in mm b 35010 — Not to be scaled
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Gauge
No 21

Reference
Line Gauge

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 90°

70
60 |
5095 MIN
$1-00 NOM 4-95MIN
51-:05 MAX 5.-00NOM
| 41-00 I 5-05 MAX
| , |
I ' | |
7/ - 90° %) l
] 1
7.0 ;
=y o 28 U33 ssMN
| 18-6 NOM
14-95R MIN__/ ' . WEBMAX
15-O0R NOM 1
15-05R MAX / y N\ ior
L/
635 MIN
636 NOM
v 63-7MAX
6° /
/ TAPER
/ : /
Conforms to IEC 67-IV-6 /
and to JEDEC G156 /
pa /
20- MIN
=— 2090 NOM -
20497 MAX’
All dimensions in mm 40-0 Not to be sccled

Thorn Radio Valves and Tubes Limited
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Reference Gauge
Line Gauge No. 22

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 110°

w
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ns-3 O 5
1079 to 10880 ——— o
l— 4526 —of
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All dimensions in mm Not to be scaled

Thorn Radio Valves and Tubes Limited BHIMAH
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Gauge Reference
No 23 Line Gauge

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 70°

@N
&

62-0DIA

~——47:030.05DIA ——— =3[~

*.L 86° N
-olos \\\ \ | | REE LINE
5 7
il \ I S | 2:55
#OR § § L 55
N | N
\ § Conforms to
\ \ JEDEC G-154
o
-ODIA
~—300IA—=
All dimensions in mm Not to be scaled
Th Radio Val d Tubes Limited
Tisovs S Salven and Tids Ll BRIMAR



Reference
Line Gauge

Gauge
No. 31

NECK DIAMETER 28 NOMINAL DEFLECTION ANGLE 53°

o
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10£0-5
REFERENCE
N i LINE
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45° 45°
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Nt BSCR S e M S R K I RS
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[0 £ Dl ]

All dimensions in mm 4505

Thorn Radio Valves and Tubes Limited
Issue 1, Page 1
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B7G/D Base

! ‘ !
4.78 ;
13 MIN M7Al)?
MAX S i
1-066 Mu_j
1.016 NOM 1 [~
0-966MIN
0-88 MAXT!
0:39 MIN

O-63MAX §

All dimensions In mm Third angle projection Not to be scaled

The drawing shows the numbering of the pins as seen from their free ends.

*

b4

The dimensions fixing the position of the pins refer to the fixed ends of the pins. The
disposition may be checked by the appropriate gauge.

This dimension may vary within the limits shown around the periphery of any indi-
vidual pin. The surface of the pin is convex or conical in shape and is not brought to
a sharp point.

This surface is flat.

Conforms to JEDEC E7-91.

Thorn Radio Valves and Tubes Limited BH'MAH

Issue 2, Page 1



Base B8H

L ]
< 23.22
DETAIL OF PIN | 22. Sm'l‘r?: \

3.420% ]
' ' ¥
'-'n‘osf ‘2.?.? 10-41min 412-7T0max 4

“‘I l:r“""‘ —oi i i-;—i:??:.:‘

I AP = | ﬂiﬂmruq

0.635 max
FLAT SURFACE AT — O domin [+
END OF PIN
n g
Saga
s
oD@ So
e Cun
i
sl coes
8 | EODgO
oo
DETAIL OF KEY - 8 PINS 1016 S
—_— 2 O:0SIDIA.
' r e SPACED ON
O-Simax 1.O2max 1-78max
15.240 PITCH
rad. W +S7min |— ]| —circLE DiA.
| 6 3
]
0375 ] s ' 4
All dimensions in mm. Not to be scaled.

The millimetre dimensions are derived from the original inch dimensions.
The drawing shows the numbering of the pins as seen from their free ends.
* Dimensions for variant B8H base.

t This dimension may vary within the limits shown around the periphery of any individual
pin. This surface of the pin shall be convex or conical in shape and shall not be brought
to a sharp point.

$ These dimensions illustrate current practice and are not regarded as compatibility
features.

Note :

Base pin positions are held to tolerances such that the base will fit a flat-plate gauge
having a thickness of 9-525 mm and eight equally spaced holes of 1-397 4 0-013 mm
diameter located on a 15:240 + 0-013 mm diameter circle. The gauge is also provided
with a centre hole to provide 0254 mm diametric clearance for the spigot and key. Pin fit
in the gauge shall be such that the entire length of pins will, without undue force, enter
into and disengage from the gauge.

Issue 1, Page 1



B8H Base
Sparkguard R

B8H SPARKGUARD R C.R.T. BASE CONNECTIONS

FOCUS
VOLTAGE
SUPPLY
a; TO EXTERNAL
VOLTAGE CONDUCTIVE
SUPPLY COATING

.

WW
N
n
x
o)

TO
GRID ___VIDEO
CIRCUIT OuTPUT
p EoNeaR
SPARKGAP RING
WITHIN BASE h h ~7yy POINT

ELECTRICAL CONNECTIONS
VIEW FROM FREE END OF BASE PINS

A metal ring within the B8H base, which is taken out to pin 5 (sg), forms a spark gap
to all othertube electrodes thus providing flashover protection for all external electrode
circuits and components.

All leads must be as short and direct as possible. The external conductive coating
should be connected to pin 5 only, with no other connection to chassis.

The resistors, preferably carbon composition type, in series with the supply leads
should be such as to have a minimum surface leakage path between leads of 10 mm.

Tube types with the above sparkguard base have a suffix R after the type number and
should only be used if the circuit modifications as above are incorporated.

Thorn Radio Valves and Tubes Limited BHIMAH

Issue 1. Page 1



Base B8H
Sparkguard S
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VIEW FROM FREE END ELECTRICAL CONNECTIONS

A metal plate within the B8H base, which is taken out to a flat, side, earthing tag, forms a
spark gap to the first anode and focus electrode. The plastic of Sparkguard S is coloured
black.

Tube types fitted with this base have a suffix S after the type number. Sparkguard Stubes
can be used in any set without circuit modification, but in sets designed for Sparkguard R
protection the side tag must be bonded to pin 5 on the socket.

It is recommended that the earthing tag should be returned to the external conductive coating
by the shortest possible route. The resistors of 2.2k placed in series with the supply
leads to the first anode and focus electrode should be such as to have a minimum surface
leakage path between leads of 10 mm (e.g. at least 1/2 W size).

Connection to the earthing tag should be made by means of a push-on connector so that the
connection may be removed whilst the deflector coil and other neck components are being
fitted to the tube. An example of a suitable connector is the AMP ''110 Series Faston
Receptacle '""(AMP of Great Britain Ltd., Terminal House. Stanmore, Middlesex).
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B12A

Base

UUL ]
—l N J
N e
3-70MIN
418 MAX
1519 MIN
™1 1601 MAX
I
[
§
1+ 66 MIN
1+ 9OMAX

All dimensions in mm.

Notes

2 '
8-13MIN
10-4MAX
|| I

"l l" 2:29MIN )

2-43MAX

1

27-0
NOM RC.D.

|

©o72 ]

Not to be scaled.

*The dimensions fixing the positions of the pins refer to the fixed ends of the pins.
The pin disposition may be checked only by means of the appropriate gauge.

The drawing shows the numbering of the pins as seen from their free ends.
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Base B12F

G

Tl | ) 247 163
| MIN MAX
1:219MIN L_ S 163
1:321 MAX MAX
13- 0 MAX
w
w
3%53
0-30MIN , HEERN-bs
|O-BOMAX e e
. oo
EDgO
T oo
& ©
O -89MAX
28-0 *
NOM PRC.D.
(0074 ]
All dimensions in mm. Not to be scaled.

Notes
*The dimensions fixing the positions of the pins refer to the fixed ends of the pins.
The pin disposition may be checked only by means of the appropriate gauge.

$This surface of the pin shall be convex or conical in shape and shall not be brought
to a sharp point.

The drawing shows the numbering of the pins as seen from their free ends.
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B13B Base

B13B BASE
(CONFORMS TO IEC 67-1-37a)

1-066 MAX 8.8
1016 NOM A

0:966 MIN

4

o-88MAX t
0.39MIN

16-66
NOM P.C.D.

/|

All dimensions in mm

255/7 ) Third angle projection

Not to be scaled

The drawing shows the numbering of the pins as seen from their free ends.

* The dimensions fixing the position of the pins refer to the fixed ends of the pins.
The pin disposition may be checked by the appropriate gauge.

t This surface of the pin is convex or conical in shape and is not brought to a sharp point.
§ This surface is flat.

t The tubulation should not project beyond the length of the pins. In some tube types,
however, the tubulation does project beyond the length of the pins. Where this
happens the maximum length of the tubulation is given on the tube outline drawing.
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Base B14A

Conforms to B.S. B14A, I.E.C. 67-1-16a, JEDEC B14-38 and B14-45

? 16-12 MAX
19.43 MAX 15.63 MIN

AR Y (PRl '] ’
m .64 MIN 13:08 MAX"
18-67 MIN _ 1 {

| i

2-41 MAX
1.91 MIN

19.45 MAX
18-80 MIN

SCAN COILS

w
w
Qi
.J<§
o |
=)
S
=
<o
2
odo
©

2.10 MAXJ—

1.86 MIN 1‘
44.45t
NOM P.C.D.
All dimensions in mm Third angle projection Not to be scaled

The drawing shows the numbering of the pins as seen from their free ends.
* This dimension may be increased by 0.76 mm max. for solder.

t The dimensions fixing the positions of the pins refer to the fixed ends of the pins.
The pin disposition may be checked by the appropriate gauge.

Any projections on the under surface of the base other than those shown, such as a
rim or external barriers, shall have a height not exceeding 2.79 mm.
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B14G Base

Conforms to I.E.C. 67-1-47a, JEDEC B14-243

SPIGOT DETAIL
1:40 MIN — f—2-69MAX 3-8 NOM ° &
1477 MAX g R I
\
- i T
1 I [ I”I 7-50 MIN 5.4) MAX
20'82MAX 1715 MIN U4, == _ __t  oasor|
MAX — 1°52R NOM
| i .
| 3-1I8MIN §
1067 MIN § 3-42 MAX
I1-55 MAX
PIN DETAIL
0-966 MIN
1-0O16 NOM
1-575 MIN 1- 066 MAX
1:778 MAX
# &
- 0:39 MIN
0-88 MAX
0-63f%
MAX

All dimensions in mm Third angle projection Not to be scaled

The drawing shows the numbering of the pins as seen from their free ends. The pin
disposition may be checked by the appropriate gauge.

There is a second type with a shorter spigot having the following dimensions.

Type 2: Spigot length = 14.8 mm MAX
Key length = 11.8 mm MIN

* This dimension may vary within the limits shown around the periphery of any
individual pin. This surface of the pin shall be convex or conical in shape and shall
not be brought to a sharp point.

t This surface shall be flat.
§ The dimensions given include any necessary taper.

Thorn Radio Valves and Tubes Limited BHIMAH
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Socket B12F
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All dimensions in mm Not to be scaled
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CT7

7-8R MAX

5.08R MIN
| 3.56R MIN

I.42R

|| DiA. wn @
| 2.15 MAX .,
. l+— 2.03 NOM we e h
| 191 MIN S=85
(P =]

& =

DIA. =W, =
2.99 MAX <ol
~2.87 N DO
2. 75MIN oo

O

Not to be scaled

['he shape may be varied provided the speci-

onnector, the total force required should not
icular to the plane of the cap rim.
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CT7 Cap

CT7 SEAL TOLERANCES

OUTSIDE CONTOUR 2.28 MAX
OF BULB , | |

4.8 MAX

=T

19
! MAX
FIGURE |
0.7 MAX & EAX
19 * .
MAX
FIGURE 2
0.7 MAX 1
! 4.8 MAX
19%
r MAX '
FIGURE 3
All dimensions in mm Not to be scaled

Notes

* Protrusion of glass around cap above bulb contour is limited to area bounded by
circle concentric with cap axis and having radius of 19 mm maximum.

The shape of the cap is for illustration purposes only .

Angle between plane of the rim of cap and plane tangent to original contour of bulb at
centre of cap will not be more than 10°.
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Cap CT8

l——————— 14.7 MAX —————~

8.05 MAX

792 NOM
780 MIN

3~46IMIN 7 8 MAX
o (C ) -

GRATICULES

%]
L=
ntwn
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o=
@ (=]
25
wnwm
w2
2E3
a O
IO
9O

All dimensions in mm Not to be scaled

Notes

1. This drawing is for illustration only. The shape may be varied provided the
specified dimensions are adhered to.

2. When attaching or detaching the connector, the total force required should not
exceed 35N (8 Ibf) applied perpendicular to the plane of the cap rim.

3. Conforms to IEC 67-III-2 and JEDEC J1-21.
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CT8 Cap

CT8 SEAL TOLERANCES

OUTSIDE CONTOUR . 1.16 MAX
OF BULB |
ﬁ% f 3.96 MAX
”»
19 MAX
FIGURE |
. 0.78 MAX 116 MAX
227777 TR
19 MAXE
1
FIGURE 2
‘ 0.78 MAX
f {
[ 4.75 MAX
-
4 1
*
19 MAX
FIGURE 3

All dimensions in mm Not to be scaled

Notes
* Protrusion of glass around cap above bulb contour is limited to area bounded by

circle concentric with cap axis and having radius of 19 mm max.

The shape of the cavity cap is for illustration purposes only.

Angle between plane of the rim of cap and plane tangent to original contour of bulb at
centre of cap will not be more than 10°.
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Scan Coils TBY 1
PRELIMINARY DATA

GENERAL
Scan ceils designed for 70°, 90° and 110° tubes with 28 mm diameter necks.

A short ferrite ring is used with saddle and toroidal wound coils. Shift
rings and a clamp assembly are provided.

TBY1 has two picture shape correction rod magnets mounted on the x axis
for adjustment by the user. This type is not suitable for tubes with diagonals
smaller than 24cm.

RATINGS %)
Maximum voltage between line and field coils (50 Hz) 2.0 kv A ﬂ L—J 5
wo
Maximum operating temperature 100 °C —< f., =
= (=)
o
Srn
* ; i w_ =
ELECTRICAL DATA X Axis Y Axis : g o=
Type of winding Saddle Toroidal &5
Inductance at 1kHz (Tolerance + 5%) 2.9 7.6 mH 9z
Resistance at 20°C (Tolerance t 6%) 4.1 3.2 Q
Deflection current, peak to peak, (Tolerance t 5%) 1.4 0.92 A
for the following deflection 272 205 mm
Rectangularity between x and y traces t 90° +1.0°
Maximum adjustment of shift ring (dia.) 60 mm

Raster distortion §

Test raster parallel to sides of rectangle to within

3.0 mm

Maximum pincushion distortion LHS 1.6 = mm
RHS 3.0 mm

Maximum barrel distortion LHS 3.0 mm
RHS 1.6 mm

Maximum pincushion or barrel distortion top or bottom 3.0 mm

* Applies, where applicable, to an M38=101.. tube operating at 15kV

t To meet this limit, a coupling coil has occasionally to be fitted to the assembly.
This is wired in series with the line coils and adjusted at the factory to limit the
coupling factor to less than 0.001.

§ Comparison of a test raster and rectangle of height 90% of the tube minimum screen
height and aspect ratio 4:3.

Thorn Radio Valves and Tubes Limited BHIMAH
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TBY 1

Scan Coils

CRT REFERENCE
LINE

ADJUSTABLE
CORRECTION
MAGNET

All dimensions in mm
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Scan Coils TBY1
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VIEW LOOKING AT CONNECTION TABS
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TBY2 Scan Coils

PRELIMINARY DATA

GENERAL

Scan coils designed for 70° flat faced tubes with 28 mm diameter nec
coils are particularly suitable for smaller tubes giving adequate Lleal ance ﬂf t
EHT connector. A short ferrite ring is used with saddle and toroidal wound
coils. Shift rings and a clamp assembly are provided.

TBY2 has fixed picture shape correction rod magnets mounted within the plasti
moulding.

To reduce rasterdistortion additional magnets may be placed on the pegs at
the periphery of the plastic moulding.

RATINGS
Maximum voltage between line and field coils (50 Hz)

Maximum operating temperature 1(

ELECTRICAL DATA™ X Axis g
Type of winding Saddle
Inductance at 1 kHz (Tolerance + 57) 2.9 7.6 !
Resistance at 20°C (Tolerance t 67) 4.1 3.2
Deflection current, peak to peak, (Tolerance + 57) 1.35 ). 87

for the following deflection 127 95
Rectangularity between x and y traces 1 90° + 1.0
Maximum adjustment by shift ring (diameter) 60

Raster distortion §
Test raster parallel to sides of rectangle to within

Maximum pincushion distortion LHS
RHS

Maximum barrel distortion LHS
RHS

Maximum pincushion or barrel distortion top or bottom

* Measured, where applicable, on an M17-10.. tube operating at 14kV
1 To meet this limit, a coupling coil has occasionally to be fitted to the

This is wired in series with the line coils and adjusted at the factor:
coupling factor to less than 0.001.

§ Comparison of atest raster and rectangle of height 907 of the tube minimum scre
height and aspect ratio 4: 3.

Thorn Radio Valves and Tubes Limited
Page 1, Issuel
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TBY2 Scan Coils
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Deflection Component TBY3

GENERAL - SCAN COILS
Scan coils can be used for 70°, 90° and 110° tubes with 20 mm diameter necks.

A short ferrite ring is used with saddle wound line and toroidal wound field coils.
Shift rings and a neck clamp assembly are provided.

These scan coils are for use in low voltage transistor deflection circuits.

To reduce raster distortion picture shape correction magnets may be placed on
the pegs around the periphery of the plastic moulding.

w
b
v
Hex 3
Sa3806
Swnn
Tube Anode X Axis Y Axis Eees
ELECTRICAL DATA Type Volts =3 % S
Type of winding (kV)  Saddle Toroidal oI :
Inductance at 1 kHz (Tol. X + 5%, Y ¢+ 8%) 0.258 30 mH
Resistance at 20°C (Tol. X + 5%, Y + 8%) 0.55 16.7 Q
Deflection current, peak to peak,
for full screen deflection
M14-100 10 3.6 0.36 A
M19-100 10 4.0 0.42 A
M23-110 10 4.1 0.42 A
M28-12 12 4.5 0.45 A
M31-120 11 5.1 0.53 A
M31-190 12 4.5 0.44 A
M38-160 13 5.5 0.56 A
Rectangularity between x and y traces 90° +1.0°

Suitable field and line scanning circuits are shown in TBK3 sheets.

Raster distortion

The edges of a test raster for M31-120.. can be contained between two concentric

rectangles. l
ﬁ
4
165 All dimensions in mm
La
4
LS S+
. 235
Thorn Radio Valves and Tubes Limited BH'MAH
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Deflection Component TBY5

GENERAL - SCAN COILS
Scan coils can be used for 70°, 90° and 110° tubes with 20 mm diameter necks.

A short ferrite ring is used with saddle wound line and toroidal wound field coils.
Shift rings and a neck clamp assembly are provided.

These scan coils are for use in low voltage transistor deflection circuits.
The TBYS is a version of the TBY3 with a low impedance field winding to permit
operation with an integrated ¢ircuit drive amplifier.

To reduce raster distortion picture shape correction magnets may be placed on
the pegs around the periphery of the plastic moulding.

w
et
W
e
Sat é
Cwmon
Y Axi Eaas
ELECTRICAL DATA };:g e Ry . 18€s
Type of winding (kV) Saddle Toroidal 9 =T 2 =
Inductance at 1 kHz (Tol. X £ 5%, Y + 8%) 0.258 7 mH
Typical resistance at 20°C 0.55 3.1 Q
Deflection current, peak to peak,
for full screen deflection M14-100 10 3.6 0.79 A
M19-100 10 4.0 0.91 A
M23-110 10 4.1 0.91 A
M28-12 12 4.5 0.97 A
M31-120 11 5.1 1.16 A
M31-190 12 4.5 0.97 A
M38-160 13 5.5 1.22 A
Rectangularity between x and y traces 90° £1.0°

Raster distortion

The edges of a test raster for M31-120.. can be contained between two concentric
rectangles.

)
-

4
168 All dimensions in mm

P 3
| L
ks S—f |
23s

Thorn Radio Valves and Tubes Limited BHIMAH
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Deflection Component

PRELIMINARY DATA

TBY7

GENERAL  -SCAN COILS

Scan coils can be used for 70°, 90° and 110° tubes with 20 mm diameter necks.

A short ferrite ring is used with saddle wound line and toroidal wound field coils.
-Shift rings and a neck clamp assembly are provided.

The reduce raster distortion picture shape correction magnets may be placed on
the pegs around the periphery of the plastic moulding.

ELECTRICAL DATA

Type of winding
Inductance at 1 kHz (Tol.

Tube
Type

X 5% Y +8%)

Resistance at 20°C (Tol. X + 5%, Y t 8%)

Deflection current, peak
full screen deflection

Rectangularity between x

Raster distortion

to peak, for

M14-100
M19-100
M23-110
M28-12

M31-120
M31-190
M38-160

and y traces

Anode
Volts

(kV)

10
10
10
12
11
12
13

X Axis Y Axis

Saddle Toroidal

4.1 32 mH
8.8 16.0 Q
0.9 0.4 A
1.0 0.4 A
1.0 0.4 A
1:1 0.5 A
1.3 0.5 A
1.1 0.4 A
1.4 0.6 A
90° + 1.0°

The edges of a test raster for nominal M:31-120.. the corrected raster shape can be

contained between two

concentric rectangles.

o @235 e
-5 5 —of o

s
¥
4
165
4
4
t

Thorn Radio Valves and Tubes Limited
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TBY7 Deflection Component

67'5 MAX

T = |

14:5 NOM. ﬂ‘r RINGS
{ CLAMP

1

t

TO ACCEPT LINERITY SLEEVE
OVER MAXIMUM C.R.T. NECK

81-3 MAX DIA.

16 77-3 MAX
MAX

All dimensions in mm

I 2 6 3 5 4

VERTICAL COIL HORIZONTAL COIL

Not to be scaled
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OSCI0SCORE

UBE

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.0.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this hzading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited IM
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Instrument Tube D3-130..

GENERAL

This 1 inch diameter low voltage
instrument tube with electrostatic
focus and deflection is for use as a X1

general purpose indicating device .

Q,93_ |

Heater voltage Vp, 6.3 V $.04

Heater current Ip 0.3 A '9( = o
ABSOLUTE RATINGS Max Min
First, third and fourth anode voltage Val+a3+as 1.5 kv
Second anode voltage Va2 1.2 - kv
Negative grid voltage -Vg 200 0 v
Peak x plate to third anode voltage Vx-a3(pk) 500 - v
Peak y plate to third anode voltage Vy-a3(pk) 500 -
Grid to cathode resistance Rg_k 1.5 -
Average cathode current Ix(av) 200 =
Heater to cathode voltage Vh-k + 125 -

All voltages referred to cathode unless otherwise stated.

TUBE WEIGHT (approximate) - 43 g

OSCILLOSCOPE

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D3-130GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited
Issue 3, Page 1 BHIMAH



D3-130..

INTER - ELECTRODE CAPACITANCES
Cathode and heater to all

Grid to all

Grid to x3;x2,y1,y2 plates

x1 plate to x3 plate

y1 plate to yg plate

x1 plate to all, less xg plate

xg plate to all, less x; plate

y1 plate to all, less yg plate

y2 plate to all, less y1 plate

Instrument Tube

€k, h-all

Cg-all
Cg-x1,x2,yl,y2
Cx1-x2

Cyl-y2

Cx1-all, less x2
Cx2-all, less x1
Cyl-all, less y2
Cy2-all, less yl1

X1,X2 to y1,y2 plates Cx1,x2-yl,y2

TYPICAL OPERATION - voltages with respect to cathode
First, third and fourth anode voltage Val+a3+a4 500
Mean deflector plate potential* 500
Second anode voltage for focus Va2 24 to T2
Grid voltage for spot cut-off Vg -10 to -24
x deflection coefficient Dy 40 to 60
y deflection coefficient Dy 29 to 44

* This tube is designed for symmetrical operation.

Issue 3, Page 2

2.5
6.5
1.9
1.1
0.4
3.0
3.0
3.0
2.7
0.3

1000

1000
48 to 144
-20 to -48

pF
pF
pF
pF
pF
pF
pF
pF
pF
pF

v
\4
v
v

80 to 120 V/cm
58 to 88 V/em



Instrument Tube D3-130..

le— 31.821-5 -1

rnum USEFUL SCREEN DIAMETER

M

90-5£3.2
w
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(72}
o
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]
,. h o
} {4 [}
] %2
Y2 k
qO.’ ca ,z
8,04 %3 %
W FROM PINS FREE IEW FROM SCREEN EN
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All dimensions in mm Not to be scaled
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D3-130.. Magnetic Shield MS2

CLEARANCE

— 10 |=— _I__

I\
Annular Sponge Pads
6 x4
|
MATERIAL 0.35 $0-O5 Mumetal
LUGS O-820°0O5Mild steel
6

“l‘ ----- =1 FINISH Silver hammer outside
U | S——— P (except on face of
mounting backets)

PADS Soft sponge closed cell
neoprene

METAL TOLERANCES $0O'S Unless
otherwise stated

Third angle projection

All dimensions in mm

Not to be scaled

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D7-200..

GENERAL § 7
This 3 inch diagonal rectangular oscilloscope v- Loy
tube is primarily intended for use in inexpensive |
oscilloscopes and monitoring devices. The tube X — —X2
has sufficient deflector sensitivity to permit Ly
transistor driven deflection. q;,a3 —cz
Heater voltage  Vj 6.3 v ;' as .
Heater current In 0.3 A Kk
ABSOLUTE RATINGS Max Min
First, third and fourth anode voltage Valta3eas 2000 V o«
Second anode voltage Va2 600 - v
Negative grid voltage -Vg 200 0 v
Peak x-plate to third anode voltage Vx-a3(pk) 500 - v
Peak y-plate to third anode voltage Vy-a3(pk) 500 - v
x-plate to third anode resistance Rx-a3 2.0 - MQ
y-plate to third anode resistance Ry.a3 2.0 - MQ i
Grid to cathode resistance Rg_k 1.5 - MQ 8
(7]
Average cathode current Ik(av) 200 - uA 8 G
—
Heater to cathode voltage Vh-k +125 - v = E
o
All voltages referred to cathode unless otherwise stated. g

TUBE WEIGHT (approximate) - 100 g

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D7-200GH) giving a green trace of
medium short persistence. Other phosphors can be made available to special order .
For optimum performance with W phosphor, the tube should.be used as near the «
maximum final anode voltage as possible.

Thorn Radio Valves and Tubes Limited
BRIMAR
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D7-200.. Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES

Cathode and heater to all Ck, h-all 3.0 pF
Grid to all Cg-all 6.5 pF
Grid to x;,Xx3,y1,y2 plates Cg-x1,x2,y1,y2 1.0 pF
x1 plate to xg plate Cy1-x2 0.5 pF
y1 plate to yg plate Cyl-y2 1.3 pF
x1 plate to all, less xg plate Cx1-all, less x2 3.0 pF
x2 plate to all, less x; plate Cx2-all, less x1 3.0 pF
y1 plate to all, less yg plate Cyl-all, less y2 3.0 pF
y2 plate to all, less y; plate Cy2-all, less yl 3.0 pF
X1,Xg to y3,¥9 plates Cx1,x2-y1,y2 0.3 pF
TYPICAL OPERATION - voltages with respect to cathode +
First, third and fourth anode voltage Vail+a3+ad 1000 1800 v
Mean deflector plate potential* 1000 1800 \'
Second anode voltage for focus Vaa 65 to 200 115 to 355 v
Grid voltage for spot cut-off (approx) Vg -25 to -50 -45 to -90 \'4
x plate deflection coefficient Dy 21 to 29 37to 52 V/cm
y plate deflection coefficient Dy 25 to 35 45 to 63 V/cm
Minimum useful screen area 5 by 4 5 by 4 cm?2
Line width at centre, measured by

shrinking raster, at 25uA cathode current 0.3 0.25 mm

* This tube is designed for symmetrical operation.

1 Recommended for W phosphor.

NOTES

Rectangularity of x and y traces 90° + 3°

The horizontal trace will be parallel with the axis of the rectangular face - plate to
within t 3°.

The undeflected focused spot will lie within an 8 mm diameter circle central to the
tube face.

Adequate magnetic shielding is required and to avoid screen charging and hand
effects it is recommended that the tube is operated with the final anodes at earthy
potential.

For critical requirements any residual astigmatism may be corrected by adjustment
of the final anode to mean x-plate potential within the range + 30V.

Issue 3, Page 2



Oscilloscope Tube D7-200..

l-—eo¢2~o]
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216R
S54%x2 330R
7R
1SOR
700R 0%3 3258
180
MAX
34
N MAX
(V8]
BI3B BASE —;W =
o
w
o
-
< |
I 5
=
Ak,
Y2
VIEW FROM PINS FREE END VIEW FROM SCREEN END
(PIN 3 AT TOP) (PIN 3 AT TOP)
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen, andata second point onthe parallel
neck near the base. The tube should not be subjected to any stress from the use of

clamps and should not be suspended by the base. Connecting leads should not be soldered
directly to the tube pins.
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D7-200.. Magnetic Shield MS3

T SHIELD O-4 thick Mumetal
= BRACKETS O-8 thick Mumetal

drilled 4BA clearance

72% FINISH Matt black paint (except
l l’l lﬂ " face of mounting brackets)
TOLERANCES ¢ O'4 on metalwork

SRGE—
-1
k / PADS Soft Sponge Neoprene

o) "'l; All dimensions In mm

e

internal l
-r-{—--:*——i-—-]:r_- 19
\\ i
1 S —— L
ANNULAR PAD
4x12
150
I
|
|
. ___ ] exi2x30 pADS !
o I3 4 OFF - {""‘l ,'"
-4 v
LR i /\ \ I |
Vo V]
i\ b \ |
R BEIRIgE _{_'o
i
3s I—_ _.{
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Tube Coil TW28 D7-200..

MANDREL FOR TWIST COIL Tw28

»N

DIA I

b— 30 —=
All dimensions in mm Not to be scaled
SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS3 for
D7-200..

WINDING

1200 turns of 0.080 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer

wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

from the smaller end of winding.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the

edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approximately 600 Q

Twist coefficient approximately 4mA/degree measured on a typical D7-200. .tube with
Va1 = 2kV.

FITTING

The completed twist coil should be pushed hard onto the tube, with the lead out wires
at one corner. Secure to tube in two places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited _ BHIMAH

Page F1, Issue 2.
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D7-201..

GENERAL

transistor driven deflection.

This 7 cm diagonal rectangular oscilloscope
tube is primarily intended for use in inexpensive
oscilloscopes and monitoring devices. The tube
has sufficient deflector sensitivity to permit

Heater voltage Vh 6.3 \4

Heater current In 0.12 A
ABSOLUTE RATINGS
First and third anode voltage Vai+a3
Second anode voltage Va2
Negative grid voltage -vg
Peak x-plate to third anode voltage Vx-a3 (pk)
Peak y-plate to third anode voltage Vy-a3(pk)
x-plate to third anode resistance Ry-a3
y-plate to third anode resistance Ry-a3
Grid to cathode resistance Rg-k
Average cathode current Ix@av)
Heater to cathode voltage Vh-k

All voltages referred to cathode unless otherwise stated.

TUBE WEIGHT

PHOSPHOR SCREEN

(approximate) - 150 g

Oscilloscope Tube

Y
Xy ——— H—=*:
9,03 _:2
] 2
g —
kK —
hh
Max Min .
2000 700 v
600 - v
200 1.0 v
500 - v
500 - \4
2.0 - MQ
2.0 - MQ
1.5 = MQ
200 = HA
+125 = v

This type is usually supplied with GH phosphor (D7-201GH) giving a green trace of

medium short persistance.

Other phosphors can be made available to special order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited

Page 1, Issue 2.
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Oscilloscope Tube D7-201..

INTER - ELECTRODE CAPACITANCES

Cathode and heater to all Ck, h-all 3.0 pF
Grid to all Cg-all 7.0 pF
Grid to x1,x2,¥1,y2 plates Cg-x1,x2,y1,y2 1.0 pF
x; plate to xq plate Cx1-x2 1.2 pF
y1 plate to yg plate Cyl-y2 1.1 pF
x1 plate to all, less x2 plate cxl-all, less x2 3.0 pF
xg plate to all, less x; plate Cx2-all, less x1 3.0 pF
y1 plate to all, less y2 plate Cyl-all, less y2 3.0 pF
y2 plate to all, less y; plate Cy2-all, less yl 3.0 pF
X1,Xg to y;,yo plates Cx1,x2-y1,y2 0.3 pF

TYPICAL OPERATION - voltages with respect to cathode

First and third anode voitage Val+as 1200 1800 v
Mean deflector plate potential* 1200 1800 v
Second anode voltage for focus Vao 80 to 250 115 to 355 v
Grid voltage for spot cut-off Vg -30 to =60 -45 to -90 v
x plate deflection coefficient Dy 29 to 37 44to 56 V/cm
y plate deflection coefficient Dy 14 to 18 21to 28 V/cm i
Minimum useful screen area 5 by 4 5 by 4 cm? g
Line width at centre, measured by % ]
shrinking raster, at 10 uA beam current 0.24 0.20 mm Om
Grid drive to 10 uA beam current 18 17 v i o
QO
NOTES &

The undeflected focused spot will lie within an 8 mm diameter circle central to the
tube face.

Raster distortion : the edgesof atestraster will fall betweentwo concentric rectangles
5cm x4 cm and 4.85 cm x 3.88 cm.

Rectangularity of x and y traces 90° + 1.5°,

The horizontal trace will be parallel with the major axis ofthe rectangular face-plate to
within + 3°,

For critical requirements any residual astigmatism may be corrected by adjustment
of the final anode to mean x-plate potential within the range + 30V.

Adequate magnetic shielding is required and to avoid screen charging and hand effects
it is recommended that the tube is operated with the final anodes at earthy potential.

* This tube is designed for symmetrical operation.

Page 2, Issue 2.



D7-201.. Oscilloscope Tube

OOtZ—-‘
[ [ am

5R
= |
813
700R 325R
190
MAX
ol . 34
MAX
§ I
9:5 MAX BI3B BASE —»
i
Y
-LI
i1k,
Y2
VIEW FROM PINS FREE END VIEW FROM SCREEN END
(AN 3 AT TOP) (PIN 3 AT TOP)
All dimensions in mm : Not to be scaled

It is advisable to support the tube near the screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.Connecting leads shouldnot be soldered
directly to the tube pins.

Tolerance on base pin 3 position with respect to minor axis of the rectangular face-
plate + 5°,
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Magnetic Shieid MS33 D7-201..

m 0 9R

SHIELD O*4 thick Mumetal
o] BRACKETS O'8 thick Mumetal
=== drilled 4BA clearance
FINISH Matt black paint (except

w~
-N
[o==]
——
[ 1]
1

face of mounting brackets
TOLERANCES * O‘4 on metalwork

-3 dimensions
PADS Soft Sponge Neoprene
“““““““ I All dimensions in mm
S S We) O IO'

‘ —_intiznal i r_._ internal {

X~
ANNULAR PAD
4x12

w
o
(=]
(]
(72}
(=]
-
-4
[X]
[72]
(=)

4x12 x30 PADS
4 _OFF

Loomem===

== === ===

35—
internal
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D7-201..

L—~—;635 ‘—-——J

‘ internal

12:7R

588
internal

165

Two Strips
70x25x3 rubber
placed centrally on

small side

Four Strips IQ!Bx‘Q'_“‘ :
rubber ploced !
centrally on' small
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Tube Coil TW 28 D7-201..

MANDREL FOR TWIST COIL Twz28

: |
53 - . = -
DIA DIA
30 !
All dimensions in mm Not to be scaled
SHIELD

This twist coil is designed to be ‘used in conjunction with magnetic shield MS33 for
D7-201..

WINDING

1200 turns of 0.080 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approximately 6008

Twist coefficient approximately 4mA,/degree measured on a typical D7-201.. tube
with Va1 = 2kV.

FITTING

The completed twist coil should be pushed hard onto the tube, with the lead out wires
at one corner. Secure to tube in two places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited B HIMAH

Page F1, Issue 3.
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D¢ -110.. Oscilloscope Tube

GENERAL ; /?

This 9 cm diagonal rectangular short

oscilloscope tube is primarily intended ,-;E— !

for use in inexpensive oscilloscopes and X — =%

monitoring devices. The tube has S —“'-L_y

sufficient deflector sensitivity to permit Q; — == == 2

transistor drive deflection. a, _nl o= :__02

Heater voltage Vi 6.3 v g —}= =

Heater current Ip 0.12 A k —"

i

ABSOLUTE RATINGS - voltages with respect to cathode Max Min
First anode voltage Va1 2200 800 v
Second anode voltage Vao 800 - v
Third anode voltage Vas 2250 750 A
Negative grid voltage -Vg 200 1.0 v
Peak x-plate to third anode voltage Vx-a3(pk) 500 - A
Peak y-plate to third anode voltage Vy-a3(pk) 500 - v
Heater to cathode voltage Vh-k 125 A%
x-plate to third anode resistance Ry-a3 2.0 = MQ
y=-plate to third anode resistance Ry-a:} 2.0 - MQ
Grid to cathode resistance Rg-k 1.5 - MQ
Peak cathode current ik(pk) 500 - LA

PHOSPHOR SCREEN

This tube is usually supplied with GH phosphor (D9-110GH) giving a green trace of
medium short persistence. Other phosphors can be made available to special order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH

Page 1, Issue 2.



Oscilloscope Tube D9-110..

INTER -ELECTRODE CAPACITANCES

Grid 1 to all Cg1-all 5.5 pF
Heater and cathode to all Ch, k-all 3.8 pF
x1 plate to x2 plate Ccx1-x2 1.2 pF
y1 plate to y2 plate Cy1-y2 1.4 pF
x1 plate to all, less xg plate Cx1-all, less x2 4.2 pF
xg plate to all, less x; plate Cx2-all,less x1 4.0 pF
v1 plate to all, less vg plate Cy1-all,less y2 3.4 pF
vg plate to all, less y, plate Cy2-all,less y1 3.4 pF
X1. X2 plates to yj, ys plates cx1,x2-v1, v2 0.8 pF
TYPICAL OPERATION - voltages with respect to cathode.
Mean deflector plate potential* 1500 2000 \%
Third anode voltage for optimum Vas
astigmatism correction 15007 200071 A%
Second anode voltage for optimum focus Vg2 230 to 300 to
380 510 A%
First anode voltage Va1 1500 2000 v
Shield voltage for optimum raster shape Vg 1500 20007 v g_"
Control grid voltage for cut-off Vg1 -30 to -10 to 8 o
-65 -87 v (e BT
Om
x deflection coefficient Dy 21 to 28 to -5
26 34.8 V/em ==
(]
y deflection coefficient Dy 9.6 to 12.8 to (7]
‘ 12 16 V/cm =)
Minimum useful screen area 6.6 x 4.0 6.6 x4.0 cm?
Grid drive to 10 uA beam current 13 13 v
Line width at 10 uA beam current
Shrinking raster measurement at centre 0.31 0.27 mm

* This tube is designed for symmetrical operation.

t The required voltage will not differ from the quoted value by more than £ 50V.

Page 2, Issue 2.



D9-110.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 5 mm radius about the centre of the tube
face.

Raster distortion: the edges of a test raster will fall betweentwo concentric rectangles
6.6 cm x 4.0 cm and 6.46 cm x 3.88 cm.

Rectangularity of x and y axes is 90° + 1°.
It is preferable that the mean x and y plate potentials are equal otherwise some deter-

ioratlon in performance will occur. The mean y plate potential should never differ
from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT  (approximate) 600g

MOUNTING POSITION - unrestricted.

Issue 1, Page 3



Oscilloscope Tube D9-110..

-

49%15 | 632R

- 30R
25%5R  MAX
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125
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2465 264
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202I0R|
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o
7
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BASE sy
—
1Y =
o
]
Xl x2
k
Y2
VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
(PIN | AT TOP) (PIN | AT TOP)
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Tolerance on base pin 1 position with respect to tube y axis + 5°

Page 4, Issue 2.



D9-110 .. Magnetic Shield MS65

MATERIAL  0-35%0-05 Mumetal
FINISH Silver hammer outside 8R
PADS Sotft sponge closed cell neoprenc

METAL TOLERANCES £ O-5 Unless othewise stated 1
Third angle projection T = =
All dimensions in mm |
Not to be scaled

= 58 — 80
internal inu[rnal
| | |
T T L Al
|
I PSS LT & | TR — -
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Tube Coil TW50 D9-110..

MANDREL FOR TWIST COIL TWS50

e 53 ———gggﬁ
| |

o ——
(7 »f
‘ R ‘
- - 41-5 - - ' E 435
1 14R
4 .
|
— 20 — e —
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood to dimensions given above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS 65 for
D9-110..

WINDING e
1000 turns of 0.14 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

TUBES

w
o
o
(]
wn
(=
]
|
()
w
o

ELECTRICAL CHARACTERISTICS

Resistance approx. 210 2. Current required for + 5° twist is + 20 mA measured on
a tvpical D9-110.. with V41 = 2,0 kV.

FITTING

The completed twist coil should be pushed onto the tube from the base end as far as
it will travel and fastened with adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH

Page F1, Issue 2.



D10-210..

Oscilloscope Tube

GENERAL

additional electrode voltages.

This is a very short 7x 5cm? rectangular tube with
high deflection sensitivity designed for general
purpose and portable escilloscopes. The mesh
p.d.a. system allows the tube to be transistor
driven for medium bandwidth applications without
A means of beam
blanking at anode potential which avoids d.c.
coupling to the grid is incorporated.

Heater voltage Vi 11 v
Heater current Iy 75 mA

ABSOLUTE RATINGS

Fourth anode voltage Vayq

Third anode voltage Vas

Second anode voltage Va2

First anode voltage Va1

Negative control grid voltage -Vgi1

Beam blanking voltage ng

Peak x plate to third anode voltage Vx-a3(pk)

Peak y plate to third anode voltage  vy-a3(pk)

x plate to third anode resistance Rx—a3

y plate to third anode resistance Ry-a3

Control grid to cathode resistance Rg1-k

Second anode current Iy9

P.D.A. ratio (V44/Va3)

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

Y
X |

Y, |
a3 |

a, —
91—

Max
10

1.25
1.0
1.25
200
2.0
500

5.0
100
1.5
10
10:1

g o O

This type is usually supplied with GH phosphor (D10-210GH) giving a green trace of
medium short persistence. Other phosphors can be made available to special order.

Thorn Radio Valves and Tubes Limited

Issue 3, Page 1
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Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES
Grid 1 to all

Grid 2 to all

Grid 2 to Grid 1

Grid 1 to x1, X2, y1 and y2 plates
Heater and cathode to all

x1 plate to x2 plate

y1 plate to yo plate

x1 plate to all, less x2 plate

xo plate to all, less x; plate

y1 plate to all, less yg plate

yo plate to all, less y; plate

x1, x2 plates to y1, y2 plates

Cgl-all

Cg2-all

g2-gl
Ccgl-x1,x2,yl,y2
Ch, k-all

Cx1-x2

Cyl-y2

Cx1-all, less x2
Cxz-all, less x1
Cyl-all, less y2
Cy2-all, less y1
Cxl, x2 - yl,y2

TYPICAL OPERATION - voltages with respect to cathode

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Second anode voltage for optimum focus

First anode voltage

Shield voltage for optimum
raster shape

Beam blanking voltage for cut-off

Control grid voltage for cut-off
x plate deflection coefficient
y plate deflection coefficient

Minimum screen area
Line width at centre -1
Line width at edge

Line width at centre
measured by shrinking raster

at 5uA

beam current

Vaq 6.0
600
Vas 475 to
600
Va2 100 to
220
Va1l 600
Vg 600 to
725
Vg2 5507
Vg1 :gg to
Dy 11.2 to
13.8
Dy z 300 to
7x5
0.65
1.0

0.35

D10-210..
10 pF
11 pF
0.7 pF
1.2 pF
3.5 pF
1.9 pF
0.9 pF
Sl pF
5.7 pF
5.4 pF
5.1 pF
0.4 pF
10 kv
1000 v
875 to
1000 v
160 to
380 \Y%
1000 v
1000 to
1125 A
92071 \Y%

-50 to

-90 v
18.6 to
23 V/cm
13.4 to
16.6 V/cm
7x5 cm?
0.6 mm
0.95 mm
0.32 mm

T The beam is unblanked when Vg2 = Va1. This grid 2 electrode should not be used

as a brilliance control.

Issue 2, Page 2




D10-210.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle 5 mm radius from the geometric centre of
the tube face.

The totai scanned area is 7 cm x 5 cm measured about a point + 3mm from the centre
of the tube face. The edges ofa test raster will fall between two concentric rectangles
7cmx5cmand6.75 cm x 4.8 cm.,

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parailel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield and
gshould not extend more than 100 mm from the face. 40 ampere turns will suffice with
provision for reversing the current if necessary.

The deflection coefficient (for both x and y plates) at 75% deflection of the useful scan
shall not differ by more than 2% from the defbection coefficient over 10% deflection .

It is preferable that the mean x and y plate potentiais are equal otherwise some deter-
ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50 V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 500g

MOUNTING POSITION - unrestricted

Issue 3, Page 3



Oscilloscope Tube D10-210. .
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BI2F o
BASE

VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(cT8 AT RIGHT) (cTte AT LEFT)

All dimensions in mm Not to be scaled
It is advisable to support the tube near the screen, and at a second point on the para-
llel neck near the base. The tube should not be subjected to any stress from the use
of clamps and should not be suspended by the base. Connecting leads should not be
soldered directly to the tube pins.
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D10-210.. Oscilloscope Tube

:

PROFILE AT BB

RAD Z RAD X
X

TYPICAL PROFILE
BETWEEN BB & GG

T PROFILE AT GG

T - ] £ 133¢5
i ISR ISR & I B
ISR L “ | 95
; l 82

56 °|°

G L ¢ l !

ISR
SECTION | RAD X. | RAD Y. | RAD Z.

AA 260 180 115
BB 260 180 145
cc 220 140 15.4
DD 159 91 22.3
EE 116 55.2 ¢ 30.1
FF 35.58 35.5 365
GG 28.5 28.5 28.9
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Magnetic Shield MS6 D10-210..

MATERIAL O35 £0-05 Mumetal
METAL TOLERANCES %05 Unless
otherwise stated

FINISH Silver hammer outside
PADS Soft sponge closed cell
neoprene

Third angle projection
All dimensions in mm
Not to be scaled

902! Internal 74| internal
¥ )
10 T i 4 holes \ |
T | r---7 l2-6 Dia el 2
1
Lo I P~ b ; t
P | oL lleSxBx2sy ! | :
L] |} L_i || PaDs fi_] 25 / 1]
4 OFF Ji I o
8521 | } i [ i,
; | : I 5
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| | ' I { )
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: i i C{
| / ‘\ i
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' | |
| | |
| /I
105 #I : i ‘
[ [6:5 x10 x 25
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o Ny \ i
3 i L] i L
15 1| 'I 4 holes 4BA —_
{ i clearance |
l— 60 %1 }‘5‘
internal

Thorn Radio Valves and Tubes Limited
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D10-210.. Tube Coil TW24

MANDREL FOR TWIST COIL TW 24 i
——— —

fe—— 35 —o

All dimensions in mm Not to be scaled

MANDREL
Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS6 for
D10-210..

WINDING

900 turns of 0.125 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive hacked crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx.270 Q. Twist coefficient approximately 5.5 mA/degree measured
on typical D10-210.. with Va4 =10 kV and Vg1 = 1.0 kV.

FITTING

The completedtwist coil should be pushed hard onto the tube with the lead-put wires in
the middle of the short side ofthe tube on the same side as the cavity cap and sealed to
the tube with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D10-230..

PHOSPHOR SCREEN

This tube is usually supplied with GH phosphor (D10-230GH) giving a green trace of
medium short persistance. Other phosphors can be made availabie to special order.

GENERAL /
This 10 cm diameter short oscilloscope tube
is primarily intended for use in inexpensive o5 L Y
oscilloscopes and monitoring devices. The X, jﬂ': — X2
tube has sufficient deflector sensitivity to s .y
permit transistor driven deflection. Sy - O:
Heater voltage  Vj 6.3 v g' "_—: :‘
Heater current Ip 0.3 A K ] m—
h! 'h
ABSOLUTE RATINGS - voltages with respect to cathode  Max Min
First anode voltage Va1 2200 800 v
Second anode voltage Va2 800 - v
Third anode voltage Vas 2250 750 v
Negative grid voltage -V‘ 200 1.0 v
Peak x plate to third anode voltage Vx-23 (pk) 500 - v
Peak y plate to third anode voltage Vy-a3 (pk) 500 - v
Heater to cathode voltage Vh-k + 125 - v
x plate circuit impedance z, 100 - kQ
y plate circuit impedance Zy 100 kQ =
Grid to cathode resistance Rgi 1.5 - T S
(4
Peak cathode current b (pk) 500 - pa B
- >
=+~
o
w
o

This data should be read in conjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH
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D10-230..

INTER~-ELECTRODE CAPACITANCES
Grid to all

Heater and cathode to all

x1 plate to xg plate

y1 plate to y2 plate

x1 plate to all, less x2 plate

x9 plate to all, less x3 plate

y1 plate to all, less y2 plate

y2 plate to all, less y; plate

x1, X2 plates to y1, y2 plates

g to x4, Xg, y1 and yg plates

TYPICAL OPERATION

Oscilloscope Tube

Cg-all

Ch, k-all

Cx1-x2

Cyl-y2

Cx1l-all, less x2
Cx2-all, less x1
Cyl-all,less y2
Cy2-all,less yl
Cx1,x2-yl,y2
Cg-x1,x2,y1,y2

- voltages with respect to cathode.

Mean deflector plate potential* 1500
Third anode voltage for optimum Vas

astigmatism correction 150071
Second anode voltage for optimum focus Vg ;28 to
First anode voltage Va1 1500
Shield voltage for optimum raster shape Vg 1500F
Control grid voltage for cut-off Vg ?,g to
x deflection coefficient Dy 21 to

26

y deflection coefficient Dy 12 to
Minimum useful screen area (Diagonal 9cm) 8.0x6.4
Grid drive to 10 uA beam current 10
Line width at 10 uA beam current

Shrinking raster measurement at centre 0.31

* This tube is designed for symmetrical operation.

8.2 pF
2.3 pF
1.7 pF
1.3 pF
5.0 pF
4.8 pF
3.6 pF
3.7 pF
0.7 pF
0.6 pF
2000 A
20007 A
160 to

335 v
2000 \'
2000F v
30 to

70 v
28 to

34.8 V/cm
17.3 to

21.4 V/cm
8.0x6.4 cm2
11 v
0.27 mm

1t The required voltage will not differ from the quoted value by more than + 30V.
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Oscilloscope Tube D10-230..

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 5 mm radius about the centre of the tube
face.

Raster distortion: the edges of atest raster will fall between two concentric rectangles
7.0cm x 5.4 ¢cm and 6.84 ¢cm x 5.26 cm,

Rectangularity of x and y axes is 90° + 1°,
It is preferable that the mean x and y plate potentials are equal otherwise some deter-

ioration in performance will occur. Under any circumstances the mean y plate pot-
ential should never differ from the mean x plate potential by more than 50V,

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 400 g

MOUNTING POSITION - unrestricted.

Issue 1, Page 3
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D10-230.. Oscilloscope Tube

3914
REF LINE AT
97 DIA
2425
145
260
MAX
3721
DIA
B4G
BASE
%
5 I X2
Y2
VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
(PIN | AT TOP) (PIN 1 AT TOP)
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Tolerance on base pin 1 position with respect to tube y axis + 5°

Issue 1, Page 4



Magnetic Shield MS 41 D10-230..

EXAMPLE OF TYPICAL SHIELD

MATERIAL 0-3520-05 Mumetal
METAL TOLERANCES * O-5
Unless other wise stated,

FINISH Silver hammer outside i
PADS Soft sponge closed cell

neoprene
All dimensions in mm -

Not to be scaled

1041
internal dia
! 10
s __.H_ - 15
3 HOLES 4 DIA EQUISPACED ‘;“;“‘ 1' "I |
[ ]
‘\“\\ : [II,'-/
¥ % ‘L ! i
3 PADS 30X 95X 45 ‘L‘.‘l Uk :’.Ll i
(=5
o
1 5}
w
o
S |
P |
]
202
1
]
9/
hdl
ANNULAR PAD 45 THICK\. l
i 1o
3 HOLES 4 DIA EQUISPACED -)-—_ -3 N ‘
T : 10 15
1
a3 1 1
internaldia
Thorn Radio Valves and Tubes Limited BHIMAH
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D10-240.. Oscilloscope Tube
GENERAL - 0,
This 10 cm diagonal rectangular, p.d.a. tube with
electrostatic focusing and deflection is designed for VI 34—+ H—s
medium bandwidth applications and is capable of X —+, E[——xz
being deflected by transistor circuits. It incorpor- Y2 ] =
ates a means of beam blanking at anode potential 03 = = L a,
which avoids d.c. coupling to the grid. ] =

o _E 92
Heater Voltage Vh 6.3 v —
g, — 1™ =
Heater Current Iy 0.12 A \rg‘\/
h,k' 'h
ABSOLUTE RATINGS Max Min

Fourth anode voltage Vag 3.5 1.5 kv

Third anode voltage Vas 1.75 0.75 kv

Second anode voltage Va2 1.0 0 kv

First anode voltage Va1 1.75 0.75 kv

Negative control grid voltage -Vg1 200 1.0 \4

Beam blanking voltage Vg2 2.0 0.5 kv

Peak x plate to third anode voltage Vx-a3 (pk) 500 - \4

Peak y plate to third anode voltage vy=-a3(pk) 500 - \4

x plate circuit impedance Zy 100 - kQ

y plate circuit impedance Zy 100 & kQ

Control grid to cathode resistance Rg1-k 1.5 = MQ

Second anode current Io 10 - kA

P.D.A. ratio (Va4/Va3 nom) 2:1

Helix resistance - 20 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D10-240GH) giving a green trace of

medium short persistence.
order.

Other phosphor screens can be made available to special

This data should be read in conjunction with Operational Recommendations for Industrial

Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited
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BRIMAR



Oscilloscope Tube

INTER -ELECTRODE CAPACITANCES

Grid to all Cgl-all
Grid 2 to all Cg2-all
Heater and cathode to all Ch, k-all
X1 plate to x2 plate Cx1-x2
y1 plate to yo plate Cyl-y2

X1 plate to all, less xg plate Cx1-all,less x2

xg plate to all, less xj plate Cx2-all,less x1

y1 plate to all, less yg plate Cyl-all,less y2
y2 plate to all, less y; plate Cy2-all,less y1

X1, Xg plates to y1, yg plates cxl,xz-yl,yz
Cgl-x1,x2,yl,y2

Cgl-g2

Grid 1 to x3, X2, y1, yg Plates
Grid 1 to Grid 2

TYPICAL OPERATION - voltages with respect to cathode.

Fourth anode voltage Va4 2.0
Mean deflector plate potential 1000
Third anode voltage for optimum Vas
astigmatism correction 1000%*
Second anode voltage for optimum focus V4o 175 to
350
First anode voltage Va1 1000
Shield voltage for optimum raster shape Vg 1000*
Beam blanking voltage for cut-off ng 935t
Control grid voltage for cut-off Vg1 -35 to
=70
x deflection coefficient Dy 21.6 to
26.4
y deflection coefficient Dy 8.3 to
10.2
Minimum screen area 7x5
Line width at 10 A beam current
Shrinking raster measurement at centre 0.27
Shrinking raster measurement at edge 0.42
Grid drive for 10 pA beam current (approx.) 25

D10-240..
9.5 pF
9.0 pF
3.5 pF
2.0 pF
1.5 pF
6.2 pF
5.9 pF
4.7 pF
4.7 pF
0.6 pF
1.0 pF
0.5 pF

3.0 kV
1500 v
1500* v
260 to

525 v
1500 v
1500* v
140071 v
-50 to

-100 v
32.4 to

39.6 V/cm
12.4 to

15.3 V/em
7x5 cm2
0.20 mm
0.33 mm
25 v

* The required voltage will not differ from the quoted value by more than + 50V

1t The beam is is unblanked when Vg
as a brilliance control.

Issue 2, Page 2
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D10-240.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT
The following applies for the typical operation conditions.

The undeflected spot will fall in a circle of 5 mm radius about the centre of the tube
face.

The edges of a test raster will fall between two concentric rectangles 7cm x 5¢cm and
6.86cm x 4.88cm. Rectangularity of x and y axes is 90° + 1°.

The horizontal trace will be parallel with the axis of the rectangular face-plate to
within + 5°. A twist coil will be required to effect accurate alignment. This should
be mounted inside the magnetic shield. and should not be less than 50 mm from the face
or extend more than 105 mm from the face. The ampere turns required will be equal
to 164/ Va4 (where Va4 is quoted in kV), with provision for reversing the current if
necessary.

The deflection coefficient (for both x and y plates) at 75% deflection of the useful scan
shall not differ by more than 2% from the deflection coefficient over 10% deflection.

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under any circumstancesthe mean y plate potential
should never differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 570g

MOUNTING POSITION unrestricted.

Issue 1, Page 3



Oscilloscope Tube D10-240..

! ]
36x2 l
-t
|
e 239 |
*4
260 o
MAX o
o
Ow
N
Om
=
=
— le—S572I1-5 g
| o
|
BI2F S—
BASE
Y h,k
* major 9
e B P D) a:gif@_‘_
- 4 M
Yo 4548
& roc
VIEWED FROM SCREEN END VIEW FROM PINS FREE END
. 5 . (CT8 AT RIGHT) _ . L (CT8 AT LEFTJ
All dimensions inmm Third angle projection ot to be scaled

It is advisable to support the tube near the screen, andat a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base. Connecting leads should notbe soldered
directly to the tube pins.
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D10-240.. | Oscilloscope Tube

ﬁmo X T~ PROFILE AT BB
713 \ ;
BAD! Y ~_ TYPICAL PROFILE
BETWEEN BB & GG
B T PROFILE AT GG

30 MAX

13325
ISR ISR .
ISR | 95
82
56 69
G G
ISR ‘ '

- 5

m m O O O»
fe1
r/'i
Wl
m MmO O o>

SECTION | RAD X. | RAD Y. | RAD Z.
AA 260 180 11.5
BB 260 180 11.5
ce 220 140 15.4
DD 159 91 22.3
EE 116 55.2( 30.1
EF 35.5 35.5| 35.5
GG 28.5 28.5| 28.5
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Magnetic Shield MS7 D10-240..

EXAMPLE OF TYPICAL SHIELD

|25
=15+ MATERIAL 0-35+ 005 Mumetal
ﬁg METAL TOLERANCES #*0O-'S Unless
= otherwise stated
EF IOR FINISH Silver hammer outside
| IOR
— - +- ,60:' PADS Soft closed cell neoprene
internal ’ :
All dimensions in mm
]
\ ) Third angle projection
? Not to be scaled
e 902 internal
63 l———74%1 internal——
{4
10 - : 4 holes r
— == == 2:6 DIA v | i1
b b | : 368!
H ! I 4—6-5x5x25 PADS§~| | L
[ S—— In...-J 4 OFF -l L
100 21 I SR
! L
o
| (=)
| 7
| o
)
= k¥ =
(&)
(R b7y
| i S DIA (=}
1 I
|
14 |
tth r 6-5x10x25 PADS - 1 r
(A —e=2aa (N
Lo |
Iy - | ]! !
i L - [ Ly
4 holes 4BA clearance
1
602i 15 == 15+
internal F r.
Thorn Radio Valves and Tubes Limited BRIMAR
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D10-240.. Tube Coil TW33

MANDREL FOR TWIST COIL TW33

o~
>
o
PY]

le— 35 —»

All dimensions in mm Not to be scaled

MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS7 for
D10-240. . 4

WINDING

900 turns of 0.10 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins’
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in placa.

ELECTRICAL CHARACTERISTICS
Resistance approx. 420 Q. Twist coefficient approximately 5.6 mA/degree measured
on typical D10-240.. with Vaq4 = 3 kV and Val = 1.5 kV.

FITTING

The completedtwist coil should be pushed hard onto the tube with the lead-out wires in
the middle ofthe short side ofthe tube on the same side asthe cavity cap and sealed to
the tube with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BH'MAH
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Oscilloscope Tube D10-293..

PRELIMINARY DATA

GENERAL -
This 6.8cm x 5.6cm rectangular aluminised tube 04
with electrostatic focusing and deflection uses a
mesh p.d.a to achieve high deflection sensitivity | = \ ——————
and high brightness without additional electrode X I I X2
control voltages. The tube is designed for F_—_:_ — L P
transistor deflection medium to high bandwidth | |
applications. Yl i l l [ y2
Gy == == 93
Heater voltage Vh 6.3 A 2 — —a,,
Heater current I 0.12 A 9) = =m S|
' s
h h
ABSOLUTE RATINGS Max. Min.
Fourth anode voltage Vaq 10 4.0 4%
Third anode voltage Vas 2.25 0.8 kV
Second anode voltage Va2 1.0 - kv
First anode voltage Va1 2.2 0.75 kv
Negative control grid voltage 'Vgl 200 1.0 v
Peak x plate to third anode voltage  vx-a3(pk) 500 - v =
5 = o
Peak y plate to third anode voltage Vy-a3(pk) 500 v =
x plate to third anode resistance Ry_a3 100 - kQ Owm
D w
y plate to third anode resistance Ry-a3 100 - kQ Om
-1 D
Control grid to cathode resistance Rgy1-k 1.5 = MQ — -
Second anode current Ipo 10 - uA g
. _ o
P.D.A. ratio (Vag/V,3) 71

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D10-293GH) giving a green trace of
medium short persistence. Other phosphor screens can be inade available to special
order.

This data should be read in conjunction with Operational and Safety Recommendations
for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BRIMAR
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D10-293.. Oscilloscope Tube

INTER - ELECTRODE CAPACITANCES

Grid 1 to all Cg1-all

Heater and cathode to all Ch, k-all

Xy plate to xg plate Cx1-x2

y1 plate to yq plate Cy1-y2

xy plate to all, less xg plate Cx1-all, less x2
xg plate to all, less x; plate Cx2-all, less x1
¥y plate to all, less yg plate Cyi-all, less y2
y2 plate to all, less yq plate Cy2-all, less v1
Xy, Xg plates to y,, y, plates ©x1, x2-y1,y2
Grid 1 to x3, Xg, ¥y, Vg plates Cg1-xl, x2, y1, y2

TYPICAL OPERATION - Voltages with respect to cathode
Fourth anode voltage Vaq
Mean deflector plate potential

Third anode voltage for optimum Vas
astigmatism correction

Second anode voltage for optimum focus Vg9

First anode and y shield voltage Vai+s1
Shield 2 voltage for optimum raster shape Vgg

Control grid voltage for cut-off Vgl
x deflection coefficient Dy
y deflection coefficient Dy

Line width at 10uA beam current

Shrinking raster measurement at centre
Microscope measurement at centre
Microscope measurement at edge

Grid Drive to 10puA beam current (approx.)

Page 2, Issue 1.

10

4.5
1.0
1.5
8.0
8.0
5.0
5.0
0.8
0.6

6.0
1000

970 to
1030

180 to
340

1000

900 to
1050

-26 to
=52

10.5 to
12.8

3.8 to
4.8

pF
pF
pF
pF
pF
pF
pF
pF
pF
pF

kv

V/ecm

V/em

mm
mm
mm



Oscilloscope Tube D10-293..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 5 mm radius about the centre of the tube
face.

Raster distortion: The edges of a test raster will fall between two concentric
rectangles 6.8 cm x 5.6 cm and 6.55 cm x 5.4 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within £ 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield
approximately 80mm from the face and should not extend more than 130 mm from the
face. The ampere turns required will be equal to 144V 4 (where V4 is quoted inkV)
with provision for reversing the current. The sensltlvl%y (for both x and y plates) at
75% deflection of the useful scan will not differ by more than 2% from the sensitivity
over 25% deflection.

It is preferable that the mean x and y plate potentials are equal otherwise some
deterioration in performance will occur. Under no circumstances should the mean y
plate potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 700 g.

MOUNTING Position unrestricted

It is advisable to support the tube near the screen, and at a second point on the
parallel neck near the base. The tube should not be subjected to any stress from the
use ofclamps and shouldnotbe suspended by the base. Connecting leads should not be
soldered directly to the tube pins.

Page 3, Issue 1.
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D10-293.. Oscilloscope Tube

600R| USEFUL

FE====
|
68.5 |
l'SR 1
Bl
68
L"‘MIN
’\‘2°MAX
i , i P
5 15 [ 30
+2

4 lpem 279
300 = z = 5 uliy ta
MAX ) REFERENCE LINE 12 10R

AT 58.5DIA. '

I
VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(CT8 AT RIGHT) (CT8 AT LEFT)
All dimensions in mm Not to be scaled
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Magnetic Shield MS83 D10-293..

EXAMPLE OF TYPICAL SHIELD
MATERIAL 0-35+ 0-05 Mumetal

6—+ |= 2s ) METAL TOLERANCE + O'S Unless
12R otherwise stated
: FINISH Silver hommer outside

7, ~,

PADS  Soft sponge closed cell neoprene

& SUPPORT P V.C.or approved material
; V ‘\| S Thick
32R | 58. Not to be scaled
675 25. i DiA All dimensions in mm
05 a0°,
¥ \ N A
F RS _j N o L 3DiA.
3| |
[e—7550-5—=
89t fo— 76 11—
INTERNAL INTERNAL
b
1 \20oR |
ol
e, ] ...L..}‘{' /‘L—u'
{]
| IW I
! i | |
I I |
I | 5
| | (=)
128 : i i H
| t! 1 | | P72}
PAD ! i i
65XI5X270! :- I 5
1 I O
| | 2]
i | | i o
Zi": = l.%’rﬁ
lI
SUPPORT =
BRACKETS . {
|
|
i |
| |
' \ :
i
-
| |
. l '
| 1 i
|
L
6211 —f
INTERNAL
Thorn Radio Valves and Tubes Limited BRIMAR
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D10-293.. Tube Coil TW56

MANDREL FOR TWIST COIL TWSé

£9
28

o 3§

All dimensions in mm Not to be scoled

MANDREL
Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS 83 for
D10-293..

WINDING

900 turns of 0.125 mm Lewmex Grade 1 or 2 wire, or approved aiternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm.long thin flexible lead wires
from smaller end of winding.

Varnish, if necessarv, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance 260 @ + 10 %. Twist coefficient approximately 8 mA/degree measuredon
typical D10-293.. with Vg4 = 6 kV and Vg) = 1.0 kV.

FITTING

The completed twist coil should be pushed hard onto the tube with the lead-out wires
in the middle of the short side of the tube on the same side as the cavity cap and
sealed to the tube with suitable adhesive tape.

Thom Radi i B H
N .:: ::Iu:lYalvn and Tubes Limited HIMA



Oscilloscope Tube D13-336H

Maintenance Type

2

\

a
Base B12F, Cap CT8

GENERAL

This 5 in. diagonal rectangular tube with electrostatic focusing and deflection is designed for
medium bandwidth applications and is capable of being deflected by transistor circuits. It
incorporates a means of beam blanking at anode potential which avoids d.c. coupling to thegrid.
The standard phosphor is GH, but phosphor types GL, GM and BE are also available.

Heater Voltage Vh 63 \

Heater Current In 03 A

ABSOLUTE RATINGS

Max Min

Fourth Anode Voltage Vi 70 25

Third Anode Voltage Vaa 1-75 0-6

Second Anode Voltage Va2 10 0

First Anode Voltage Vat 175 0-6 w
Negative Control Grid Voltage Vg1 200 1-0 %
Beam Blanking Voltage Vg2 2:0 0-5 o
Peak x-plate to Third Anode Voltage Vx-a3(pk) 500 — wn
Peak y-plate to Third Anode Voltage Vy.a3(pk) 500 —_ S
Peak Heater to Cathode Voltage Vh-k(pk) 250 — ==
x-plate to Third Anode Resistance Ry-a3 5-0 — o
y-plate to Third Anode Resistance Ry.a3 100 _— N
Control Grid to Cathode Resistance Rgt-k 15 — o
Second Anode Current la2 10 —

P.D.A. Ratio (V4/V,3) 4:1

Helix Resistance — 50

All voltages referred to cathode unless otherwise stated.

INTER-ELECTRODE CAPACITANCES

Grid to all Cguall 8-0 pF
Cathode to all Ckaall 35 pF

x4y plate to x; plate Cx1-x2 1-2 pF

y1 plate to y; plate Cyty2 &5 pF

x¢ plate to all less x; plate Cxt-all, less x2 35 pF

x2 plate to all less x4 plate Cx2-all, less x1 35 pF

y1 plate to all less yz plate Cytaall, less y2 50 pF

y2 plate to all less yq plate Cy2-all, less y1 50 pF

Grid 1 and Cathode to x4, x2, y1and y2 plates  cg1, kxt, x2, y1, y2 0-2 pF
Thorn Radio Valves and Tubes Limited BH'MAH
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D13-33GH Oscilloscope Tube

TYPICAL OPERATION—Voltages with respect to cathode.

Fourth Anode Voltage Vas 30 4-0 6-0 kV
Mean Deflector Plate Potential 750 1000 1500 v
Third Anode Voltage for astigmatism

correction V.3 750* 1000* 1500* \
Second Anode Voltage for focus Va2 50 to 200 75to 275 100 to 400 \
First Anode Voltage Va1 750 1000 1500 \Y
Interplate shield voltage for optimum

raster shape Vs 750* 1000* 1500* Vv
Beam Blanking Voltage for cut-off Vg2 7001 930t 14001 A
Control Grid Voltage for cut-off Vg1 -30to-50  -40to-70 -60 to -105 v
x-plate sensitivity S¢ 615t07-85 8-2to10-5 12-3t0 1575 VY/cm
y-plate sensitivity Sy 7-8t0o1041 10-5t013-5 1575t020-3 V/ecm
Minimum screen area (x x Yy) 10 x 6 10 x 6 10 x 6 cm?
Line Width at centre} 05 0-45 0-4 mm
Line Width at edge} 0-9 0-8 0-8 mm

* The required voltage will not differ from the quoted value by more than +50 V.

t The beam is unblanked when Vg — V,1. This grid 2 electrode should not be used as a
brilliance control.

} At 5-0pA beam current.

Raster Distortion and Alignment

The total scanned area is 10 cm x 6 cm measured from the centre of the tube face. Raster
distortion will not be greater than 2%,. The edges of a test raster will fall between two concentric
rectangles 10 cm x 6 cm and 9-8 cm « 5:8 cm. Rectangularity of x and y axes is 90°4-1°.

The horizontal trace will be parallel with the axes of the rectangular face-plate to within 45°.
A twist coil will be required to effect accurate alignment. This should be mounted inside the
magnetic shield approximately 90 mm from the face and should not extend more than 175 mm
from the face. 34 ampere turns will suffice, with provision for reversing the current if necessary.

Magnetic Shielding

Adequate magnetic shielding is required. In addition, due attention should be paid to the position
of the tube relative to transformers and chokes.

Approximate Net Tube Weight—0-9 kg (1 Ib 15 oz)

Issue 3, Page 2



Oscilloscope Tube D13-33GH
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2
as (49 o
-
‘l—l l_"z
v2
VIEWED FROM SCREEN END
VIEW FROM PINS FREE END (cTe AT TOP)

Tolerance on all side pin positions +5°
All dimensions in mm. Third angle projection. Not to be scaled.
Mounting Position—Unrestricted

It is advisable to support the tube near the screen, and at a second point on the parallel neck
near the base. The tube should not be subjected to any stress from the use of clamps and should
not be suspended by the base. Connecting leads should not be soldered directly to the tube pins.
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D13-33GH Oscilloscope Tube
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Magnetic Shield MS27 D13-33..

EXAMPLE OF TYPICAL SHIELD

33*t
MATERIAL ©O-35t0-O5 Mumetal
s 4 LUGS O8£0-OSMild steel spot
I9R i welded to shield
-1 3 ol : . METAL TOLERANCES + 05
: unless otherwise stated
FINISH Silver hammer outside

PADS Soft sponge closed cell
- 107 116 neoprene

3rd angle projection
Not to be scaled

All dimensions in mm
* Internal . dimension

6 PADS 38X8XI3

4 4BA HANK BUSHES \ | 2
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D13-47..

Oscilloscope Tube

GENERAL

deflected by transistor circuits.

avoids d.c. coupling to the grid.

This 5 inch diagonal rectangular tube with electro-
static focusing and deflection is designed for medium
bandwidth applications and is capable of being
It incorporates a
means of beam blanking at anode potential which

Heater Voltage Vh 6.3 \%
Heater Current Iy, 0.3 A

ABSCLUTE RATINGS

Fourth anode voltage Vas

Third anode voltage Vag

Second anode voltage Va2

First anode voltage Va1

Negative control grid voltage ‘Vgl

Beam blanking voltage Vg2

Peak x plate to third anode voltage Vx-a3(pk)

Peak y plate to third anode voltage Vy-a3(pk)

x plate to third anode resistance Rx-a3

y plate to third anode resistance Ry-a3

Control grid to cathode resistance Rg1-k

Second anode current Ipo

P.D.A. ratio Vag/Vas)
Helix resistance

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

I
L

X ——:—1‘:”—*:2
s el
a3 = :______02
a —_E =1 9>
9 __F$‘
h,k h
Max Min
7.0 2 5‘ kV
1.75 0.6 kV
1.0 0 kv
1.75 0.6 kv
200 1 \'
2.0 0.5 kv
500 - v
500 - A%
5.0 - MQ
100 - kQ
1.5 - MQ
10 - HA
4:1
= 50 MQ

This type is usually supplied with GH phosphor (D13-47GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special

order.

Thorn Radio Valves and Tubes Limited
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Oscilloscope Tube D13-47..

INTER - ELECTRODE CAPACITANCES

Grid to all cgl-all 10 pF
Grid 2 to all cg2-all 10 pF
Heater and cathode to all Ch, k-all 4.0 pF
x1 plate to x2 plate Cx1-x2 2.1 pF
y1 plate to y2 plate Cyl-y2 1.6 pF
x) plate to all, less xg plate Cx1-all, less x2 7.0 pF
x2 plate to all, less xj plate Cx2-all, less x1 6.7 pF
y1 plate to all, less y2 plate Cyl-all, less y2 5.0 pF
y2 plate to all, less y1 plate Cy2-all, less yl 5.0 pF
x1, x2 plates to y1, y2 plates Cx1,x2-y1,y2 0.8 pF
Grid 1 to x1, X2, y1. ¥y plates cgl-x1,x2,yl1,y2 1.3 pF
Grid 1 to Grid 2 Cgl-g2 0.6 pF
TYPICAL OPERATION - voltages with respect to cathode.
Fourth anode voltage Va4 3.0 4.0 6.0 kv
Mean deflector plate potential 750 1000 1500 \'4
Third anode voltage for optimum Va3
astigmatism correction 750* 1000%* 1500%* v

Second anode voltage for optimum focus V,q 125 to 175 to 260 to

300 400 600 v
First anode voltage Va1 750 1000 1500 \4
Shield voltage for optimum raster shape Vg 750* 1000* 1500% v
Beam blanking voltage for cut-off ng 700t 935% 1400% v
Control grid voltage for cut-off Vg1 -25 to -35 to -50 to

-50 -65 -95 \4
x deflection coefficient Dy 10.5 to 14.5 to 21 to

13.2 17.5 26.2 V/em
y deflection coefficient Dy 5.0 to 6.7 to 10 to

6.2 8.3 12.5 V/ecm
Minimum screen area 10x 6 10x6 10x6 cm?
Line width at centre at 5uA 0.5 0.45 0.4 mm
Line width at edge ] beam current 0.9 0.8 0.8 mm

* The required voltage will not differ from the quoted value by more than + 50V.

t The beam is unblanked when Vga = V7. This grid 2 electrode should not be used
as a brilliance control.

Issue 3, Page 2
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D13-47.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

Thetotal screen area is 10 cm x 6 cm measured about a point + 3 mm from the centre
of the tube face. The undeflected spot will fall in a circle of 6 mm radius about the
centre of the tube face. The edges of a test raster will fall between two concentric
rectangles 10 cm x 6 cm and 9.8 cm x5.85 cm.

Rectangularity of x and y axes is 90° £ 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approx-
imately 90 mm from the face and should not extend more than 175 mm from the face.
24 ampere turns will suffice, with provision for reversing the current if necessary .

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under any circumstances the mean y plate potential

should never differ from the mean x plate potential by more than 50V when the tubeis
operated at 4 kV.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT(approximate) - 960 g

MOUNTING POSITION unrestricted.

Issue3, Page 3



Oscilloscope Tube D13-41..

LED

J_l_

¥
36+2
CTe
22425
60R
setis o
DIA. =
w
o]
18 MAX BI2F BASE —= =
a7t
4 b
T
|
® e
VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(cT8 AT BOTTOM) (cTe AT BOTTOM)
All dimensions in mm Third angle projection Not to be scaled

It is advisableto support the tube near the screen, andat a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of

clamps and should not be suspended by the base. Connecting leads should notbe
soldered directly to the tube pins.
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D13-47.. Oscilloscope Tube

T

PROFILE AT A-A

86t2
RAD Y A TYPICAL PROFILE
BETWEEN A-A & E-E
PROFILE AT E—E (86 DIA)
7 RAD Z
RAD Y
3°/'I-\ &=
. LN ¥
[ 2:_, 5 -
A A 1
63
102
B B
139
177
(o4 c
224
D [}
60R
E € f
5%
F F 25R
SECTION| DIM X | RAD Y | RAD 2
AA 122 203 Is
BB 13 163 22
cc 104 123 29
DD 95 83 36
EE 86 43 43
FF 56 28 28
All dimensions in mm Third ongle projection Not to be scaled

Issue 3, Page 5



Oscilloscope Tube D13-47..

1 80
BEAM CURRENT /Vg|—k t
OPTIMUM FOCUS
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D13-47.. Magnetic Shield MS23

MATERIAL 0-35+0-05 Mumetal

4 LUGS 0-8 *0 .05 Mild steel spotwelded to shield
Each lug has M4 or 4BA hank
bushes fitted

METAL TOLERANCES % O-5 Unless otherwise stated

FINISH Sfiver hammer outside

PADS Soft sponge closed cell neoprene
All dimensions in mm
Not to be scaled

9 ——— l 131 |
l internal 1 I internal —I
|
=T ¥ = e [ ™ T
g : | 36 | Ib--} 'r"{ | 44.5
L Iy | - . X oL |
| 190
|| 3 cTé I9R
. | NOMINAL
POS|
l-_;-7|° | ITIONq}_
I
| 1]
| 6 PADS DIA
| 38x6-5x13
361 |
- A |
|
l '
|
3 PADS
{ /60)(!2)(!2
m | X< I mn II'L'|
i i [
| H VI
o ¥
| ] [
w | __L_ 9 Ly
L1z = ‘
f
70
mrnal dia 1

* Dimensions at this length are 92 outside x 102 outside with approx. 30R.

Thorn Radio Valves and Tubes Limited BHIMAH
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Tube Coil TW 30 D13-417..

MANDREL FOR TWIST COIL TW 30

70— 89

All dimensions in mm Not to be scaled

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS23 for
D13-47..
WINDING
1150 turns of 0.16 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer

wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
at position A.

Varnish, if necessary, cover with adhesive hacked crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 300 Q. Twist coil coefficient approx. 4.5 mA/degree measured on
a typical D13-47.. with Va1 = 1.5kV Vgaq-k = 6kV.

FITTING

The completed twist coil should be pushed hard onto the tube with the lead out wires
coming out through the appropriate hole in the shield and secured in two places with
suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BRIMAH

Page F1, Issue 3.
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D13-47GH Oscilloscope Tube

TYPICAL LIGHT OUTPUT
GH/P3I PHOSPHOR SCREEN

200 line focused raoster 5cmx5cm
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Oscilloscope Tube D13-51..

GENERAL

This is a short, rectangular, aluminised, all electro-
static tube providing a 10 cm x 6 cm display. High
brightness- and deflection sensitivity are achieved
with a mesh p.d.a. system without additional
electrode control voltages. The tube is designed for
transistor deflection high bandwidth applications and
incorporates a means of beam blanking at anode
potential which avoids d.c. coupling to the grid.

Heater voltage Vh 6.3 V
Heater current Iy 0.3 A
hh

ABSOLUTE RATINGS Max Min
Fourth anode voltage Vag 15.5 5.0 kv
Third anode voltage Vas 1.75 0.6 kv
Second anode voltage Vag 1.0 0 kv
First anode voltage Va1 1.75 0.6 kv i
Negative control grid voltage 'Vgl 200 1.0 v g
Beam blanking voltage ng 2.0 0.5 kv 8 m
Peak heater to cathode voltage Vh-k(pk) 250 - v S g
Peak x-plate to third anode voltage Vx-a3(pk) 500 - v = -
Peak y-plate to third anode voltage Vy-a3(pk) 500 - A4 8
x-plate to third anode resistance Ry_ a3 5.0 - MQ =
y-plate to third anode resistance Ry-a3 100 - kQ
Control grid to cathode resistance Rg1-k 1.5 - MQ
Second anode current Igo 10 - HA
P.D.A. ratio (Va4/Vy3) 1131 5:1
Helix resistance w 100 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D13-51GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BR'MAH
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D13-51..

INTER-ELECTRODE CAPACITANCES

Grid 1 to all

Grid 2 to all

Heater and cathode to all

x1 plate to xg plate

y1 plate to y2 plate

x1 plate to all, less xg plate
x2 plate to all, less x1 plate
y1 plate to all, less yg plate
yg plate to all, less yj plate
X1, X2 plates to y1, y2 plates
Grid 1 to grid 2

Grid 1 to x7, X2, y1, y2 plates

TYPICAL OPERATION - Voltages with

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Cgl-all
Cg2-all
Ch, k-all
Cx1-x2

Cyl-y2

Cx1-all, less x2
Cx2-all, less x1
Cyl-all, less y2
Cy2-all, less yl

Oscilloscope Tube

Cx1,x2 - yl,y2

Cg1-g2

Cgl-x1,x2,yl,y2

Vag

Va3

Second anode voltage for optimum focus Vg9

First anode voltage

Shield voltage for optimum raster shape V

Beam blanking voltage for cut-off
Control grid voltage for cut-off

x deflection coefficient

y deflection coefficient

Minimum useful screen area
Line width at centre
Line width at edge

Line width at centre
measured by shrinking raster

Val

s

ng

Vgl

Dy
Dy
at S5uA

beam
current

respect to cathode

7.5
750

750*

20 to
130

750
750*

710 to
790t

=37 to
-68

8.2 to
11.3

3.4to
4.5

10x 6
0.65
1:1

0.40

10
1000

1000*

30 to
150

1000
1000*

955 to
1045t

-50 to
-90

11 to
15

4.5 to
6.0

10x 6
0.6
1.05

0.34

9.5 pF
8.9 pF
4.0 pF
1.8 pF
1.9 pF
4.1 pF
4.1 pF
2.8 pF
2.8 pF
0.5 pF
0.6 pF
0.012 pF
15 kv
1500 \4
1500* A4
45 to

230 A4
1500 \'4
1500*

1435 to
15651 v
-75 to

-135 v
16.5 to

22.5 V/cm
6.8 to

9.0 V/cm
10x 6 cm?
0.55 mm
1.0 mm
0.30 mm

* The required voltage will not differ from the quoted value by more than + 50V.
t The beam is unblanked when Vgg = V3. This grid 2 electrode should not be used

as a brilliance control.

Issue 3, Page 2



Oscilloscope Tube D13-51..

RASTER DISTORTION AND ALIGNMENT

The following data applies for the typical operation conditions.
The undeflected spot will fallin acircle of 6 mm radius about the centre ofthe tube face.

Raster distortion: the edges of a test raster will fallbetween two concentric rectangles
10 cm x 6 ¢m and 9.80 ¢m x 5.85 cm.

Rectangularity of x and v axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should.be mounted inside the magnetic shield approxi-
mately 90 mm from the face and should not extend more than 150 mm from the face .
45 ampere turns for 10 kV operation or 54ampere turns for 15 kV operation will suffice,
with provision for reversing the current if necessary. The sensitivity (for both x and
v plates) at 757 deflection of the useful scan shall not differ by more than 2% from the
sensitivity over 107 deflection.

It is preferable that the meanx and y plate potentials are equal otherwise some deterio-

ration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 880 g

MOUNTING POSITION - unrestricted

Issue 3, Page 3
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D13-51.. Oscilloscope Tube

= e

8612
|
4 \ i
[ ] ’? | 362 2
230%s
335
MAX
_SIDE PINS 1.0 £ 0.1 DIA TO .
PROTRUDE 4:-0%* 0.5
57+1.5 DIA
18 MAX BI2F BASE
1d
ae T
O—H4 I
T2
VIEWED FROM SCREEN END
VIEW FROM PINS FREE END ’
(CT8 AT RIGHT) (€78 ATLEFT)
All dimensions in mm Not to be scaled

It is advisableto support the tube near the screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base. Connecting leads should not be
soldered directly to the tube pins.

Tolerance on all side pin positions + 5°,
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Oscilloscope Tube D13-51..

[ _i sog|
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25R =
SECTION NOMINAL DIMENSIONS
P | Q X Y R1 |R2|R3
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(&) 107(86.6|18.4] 9.7[31.8| 47 |114
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Issue 3, Page 5



D13-51.. Oscilloscope Tube

BEAM CURRENT/ Vg~ k

CATHODE CURRENT (I ) mA
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Magnetic Shield MS 36 D13-51..

EXAMPLE OF TYPICAL SHIELD
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ANNULAR PAD

MATERIAL O-3510-0OS Mumetal

FINISH Silver hammer outside

PADS Soft sponge closed

I%F"FAI-?IEK cell neoprene
METAL TOLERANCESO-5Unless
otherwise stated

, Third angle projection
All dimensions inmm

40 Not to be scaled

EXTREME OF SIDE
PINS SLOT

Thorn Radio Valves and Tubes Limited HHIMAH
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D13-51.. Tube Coil TW21

MANDREL FOR TWIST COIL Tw2l

T _/\A-
fle— 70 —] 89
All dimensions in mm Not to be scaled

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS36 for
D13-51..

WINDING

1150 turns of 0.2 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
at position A.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 215 Q. Twist coil coefficient approx. 7.0 mA/degree.

FITTING

The completed twist coil should be pushed hard onto the tube with the lead out wires
coming out through the appropriate hole in the shield and secured in two places with
suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D13-471..

The D13-471.. oscilloscope tube has a 6.3 V 0.12 A heater otherwise it is identical to
the D13-47..

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D13-471GH)giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited BH'MAH
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D13-600.. Oscilloscope Tube

GENERAL - a4

This short 5 inch diameter flat-faced tube with y 3 5

electrostatic focusing and deflection is designed X ! 14 :'3-’ L X

for general purpose applications and is capable y ! Lj'— m 2

of being deflected by transistor circuits. It 02 R S

incorporates a means of beam blanking at anode 3 - =——°2

potential which avoids d.c. coupling to the grid. a; ——ﬂ .___92

Heater voltage Vh 6.3 v 9, —m— ™

Heater current In 0.3 A @

h,k' 'h

ABSOLUTE RATINGS Max Min
Fourth anode voltage Vaq 4.0 1.5 kv
Third anode voltage Vas 1.75 0.6 kv
Second anode voltage Va2 1.0 0 kv
First anode voltage Va1 1.75 0.6 kv
Negative grid voltage -Vg1 200 1. v
Beam blanking voltage Vg2 2.0 0. kv
Peak x-plate to third anode voltage Vx-a3(pk) 500 - v
Peak y-plate to third anode voltage Vy-a3(pk) 500 - v
x-plate to third anode resistance Ry-a3 5.0 - MQ
y-plate to third anode resistance Ry-as 100 - kQ
Control grid to cathode resistance Rg1-k 1.5 - MQ
Second anode current Iz2 10 - pA
P.D.A. ratio (Va4/Va3) 2:2:1
Helix resistance - 15 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D13-600GH) giving agreentrace of
medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D13-600..

INTER-ELECTRODE CAPACITANCES

Grid 1 to all Cgl-all 9.5 pF
Grid 2 to all Cg2-all 10 pF
Heater and cathode to all Ch, k-all 35 pF
x1 plate to x2 plate cx1-x2 2.2 pF
y1 plate to y2 plate Cyl-y2 1.6 pF
x1 plate to all, less xg plate cx1-all, less x2 6.3 pF
xo plate to all, less x plate Cx2-all, less x1 6.3 pF
y1 plate to all, less y, plate Cyl-all, less y2 5.2 pF
y2 plate to all, less yj plate Cy2-all, less y1 5.0 pF
X1, Xg plate to yq, Vo plates Cx1,x2-y1,y2 0.8 pF
Grid 1 to grid 2 Cgl-g2 0.6 pF
Grid 1to x1, X2, y1, y2 plates Cgl-x1,x2,y1,y2 1.4 pF
TYPICAL OPERATION - voltages with respect to cathode.
Fourth anode voltage Vag 2.0 3.0 kv
Mean deflector plate potential 1000 1500 \Y%
w
Third anode voltage for optimum Va3 a
astigmatism correction 1000* 1500* \ =
Owm
Second anode voltage for optimum focus Vg9 200 to 300 to 8 L
;|
340 500 v S
. -
First anode voltage Va1 1000 1500 A% S
Shield voltage for optimum raster shape Vg 1000* 1500* A% g
Beam blanking voltage for cut-off Vg2 935t 1405t W
Control grid voltage for cut-off Vgl -35 to -50 to
-65 -95 Vi
x-deflection coefficient Dy 14 to 21 to
18 27 V/cm
y-deflection coefficient Dy 6.6 to 10 to
8.5 12.7 V/cm
Minimum screen area (corners cut-off) 10x 8 10 x 8 cm?
Line width at centre-using microscope at 10uA 0.55 0.5 mm
Line width at edge-using microscope beam 0.85 0.82 mm
Line width at centre CUEEEE
measured by shrinking raster 0.28 0.25 mm

* The required voltage will not differ from the quoted value by more than + 75V.

t The beam is unblanked when Vga = V,1. This grid 2 electrode should not be used
as a brilliance control.
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D13-600.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

The following data applies for the typical operation conditions.

The undeflected spot will fall in 3 circle of 6 mm radius about the centre of the tube
face.

Raster distortion: the edges of a test raster will fall betweentwo concentric rectangles
l10cm x 8 cmand 9.75 ¢cm x 7.8 cm.

Rectangularity of x and y axes is 90° + 1°.
It is preferable that the mean x and y plate potentials are equal otherwise some deter-

ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to

the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 950g

MOUNTING POSITION - unrestricted

Issue 2, Page 3



Oscilloscope Tube D13-600..
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It is advisable to support the tube near the screen and at a second point en the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Connecting leads should not be soldered directly to the tube pins.
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D13-600.. Magnetic Shield MS47

EXAMPLE OF TYPICAL SHIELD

120° 120°

internal dia
f
3 PADS I3 X 3 X 50 25
N ™ am rr7-—-L
W\ K
\ \\ : : II[l II
Vi Al 1
i i1 'y
[\ Hih 111
Vil 1k I
Y Uih 1w
] 212
ANNULAR PAD 3X25 +1
MATERIAL 0-35%0. 05 Mumetal
FINISH Silver hammer outside
PADS Soft sponge closed e r"—f—
cell neoprene T : 79-5
METAL TOLERANCES % O-5 Unless | | 25 %
otherwise stated & S| & GE— J._‘_
All dimensions in mm
Not to be scaled zls
1
61 ¥ —
internal dia
Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D13-601..

The D13-601.. oscilloscope tube has a 6.3 V 0.12 A heater otherwise it is identical to
the D13-600..

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D13-601GH)giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

TUBES
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-
o
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Thorn Radio Valves and Tubes Limited BHIMAH
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D13-610..

Oscilloscope Tube

GENERAL

This 13 cm diameter round tube with electrostatic

focusing and deflection is designed for medium

bandwidth applications and is capable of being

deflected by transistor circuits. It incorporates a

means of beam blanking at anode potential which

avoids d.c. coupling to the grid.

Heater Voltage Vh 6.3 \Y

Heater Current Ih 0.3 A
ABSOLUTE RATINGS Max
Fourth anode voltage Vagq 7.0
Third anode voltage Vas 1.75
Second anode voltage Vag 1.0
First anode voltage Vai 1.75
Negative control grid voltage ’Vgl 200
Beam blanking voltage Vg2 2.0
Peak x plate to third anode voltage Vx-a3(pk) 500
Peak y plate to third anode voltage Vy-a3(pk) 500
x plate to third anode resistance Rx-a3 5.0
y plate to third anode resistance Ry-a3 100
Control grid to cathode resistance Rgy1-k 1.5
Second anode current Iao 10
P.D.A. ratio (Va4/Vy3nom.) 4:1

Helix resistance

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

=
)

- J-r‘nlLi-_L_

-

© = o o o N Z
Sl =)
o o g

50

JIIITIH’;

kv
kv
kv
kv

kV

MQ
kQ
MQ

MQ

This type is usually supplied with GH phosphor (D13-610GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special

order.

Thorn Radio Valves and Tubes Limited
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Oscilloscope Tube D13-610..

INTER-ELECTRODE CAPACITANCES

Grid to all Cgl-all 10 pF
Grid 2 to all cg2-all 9.0 pF
Cathode to all Ck-all 3.5 pF
x] plate to xg plate cx1-x2 2.8 pF
y1 plate to y2 plate Cyl-y2 2.0 pF
x]1 plate to all, less x2 plate Cx1-all, less x2 5.7 pF
x2 plate to all, less x1 plate Cx2-all, less x1 5.6 pF
y1 plate to all, less yg plate cyl-all, less y2 4.7 pF
yo plate to all, less yp plate cy2-all, less yl 4.5 pF
X1, X9 plates to y1, y2 plates cx1,x2-yl,y2 0.7 pF
Grid 1 to x7, xo plates Cgl-x1,x2 0.5 pF
Grid 1 to yy, yo plates cgl-yl,y2 0.5 pF
Grid 1 to Grid 2 cgl-g2 0.6 pF
TYPICAL OPERATION - voltages with respect to cathode.
Fourth anode voltage Va4 3.0 4.0 4.5 kv
Mean deflector plate potential 1.0 1.0 1.5 4% g
Third anode voltage for optimum Vas (=}
astigmatism correction 1.0%* 1.0% 1.5% v g
Second anode voltage for optimum focus Va2 170 to 175 to 255 to S
380 400 570 \Y% -
First anode voltage Va1 1.0 1.0 1.5 kv g
Shield voltage for optimum raster shape Vg 1.0* 1.10% 1.5* kv o
Beam blanking voltage for cut-off Vga 935t 935} 14007 v
Control grid voltage for cut-off Vg1 -35 to -35 to -50 to
-65 -65 -95 v
x deflection coefficient Dy 12.5 to 14.5 to 18.8 to
15.8 17.5 23.7 V/cm
y deflection coefficient Dy 6.8 to 7.1to 10.2 to
8.7 8.9 13.1 V/cm
Minimum screen area (corners cut-off) 10 x 8 10x 6 10 x 8 cm?2
Line width at 10uA beam current
Shrinking raster measurement at centre «39 .36 .33 mm
Shrinking raster measurement at edge .48 .50 .44 mm

* The required voltage will not differ from the quoted value by more than + 50V.

t The beam is unblanked when Vo = V41. This grid 2 electrode should not be used
g2 al g
as a brilliance control.
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D13-610.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face.

Raster distortion: the edges of atest raster will fall between two concentric rectangles
10cm x 8 cm and 9.75 cm x 7.8 cm at a p.d.a. ratio of 3:1.

Rectangularity of x and y axes is 90° + 1°,
Itis preferable that the mean x and y plate potentials are equal otherwise some deter-

ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.2kg

MOUNTING POSITION - unrestricted

Issue 2, Page 3



Oscilloscope Tube D13-610..

133-52 2
...’, 3° |
2523| cCT8 | 3R
.I\ ‘ f__
256 664R 248
+3 221 5
348 37)
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— < REFERENCE LINE AT 57-5 DIA
56 %|-5
BI2F BASE —™ 18 MAX
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Xl xz
90°41°
\__lyz \
X g
: ®
VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
All dimensions in mm Not to be scaled

It is advisableto support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Connecting leads should not be soldered directly to the tube pins.
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D13-610.. Magnetic Shield MS49

EXAMPLE OF TYPICAL SHIELD

MATERIAL  O-35 $0-OS Mumetal :

cell neoprene

k

METAL TOLERANCES £ O-5 Unless |
otherwise stated |

FINISH Silver hammer outside |
PADS Soft sponge closed |
I

L.

All dimensions in mm
Not to be scaled

135 %1

253
*
6PADS 30X 9:5X3-2
19R
103
N s T
L 1
N 1
3 HOLES 4DIA U1 Ll l
EQUISPACED ———— 1o . § gp 1. IS
l ls
F— 6111 —of
internal dia
Thorn Radio Valves and Tubes Limited BmMAH
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Oscilloscope Tube D13-611..

GENERAL
e

This 13 cm diameter round tube with electrostatic

focusing and deflection is designed for medium —

bandwidth applications and is capable of being — T —

deflected by transistor circuits. It incorporates a Y, i H

means of beam blanking at anode potential which o, === = o

avoids d.c. coupling to the grid. 8 _E = 2

(— o
Heater Voltage Vi 6.3 v — 92
9 — = =
Heater Current Iy 0.3 A
k,h''h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vay 7.0 2.5 kV
Third anode voltage Va3 1.75 0.6 kV
Second anode voltage Va2 1.0 0 kv
First anode voltage Va1 1.75 0.6 kv
Negative control grid voltage -Vg1 200 1.0 v
Beam blanking voltage Vg2 2.0 0.5 kv
Peak x plate to third anode voltage Vx-a3(pk) 500 & w
Peak y plate to third anode voltage Vy-a3(pk) 500 g
x plate to third anode resistance Ry-a3 100 - § m
y plate to third anode resistance Ry-a3 100 - - g
-1

Control grid to cathode resistance Rg1-k 1.5 = xS =
Second anode current Ia2 10 = 8
P.D.A. ratio (Va4/Va3 nom.) 4:1
Helix resistance = 50

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D13-611GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited BRIMAH
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D13-611.. Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES

Grid 1 to all Cg1-all 10 PF
Grid 2 to all Cg2-all 9.0 pF
Heater and Cathode to all Ch, k-all 4.0 pF
x1 plate to x2 plate Cx1-x2 2.0 pF
y1 plate to yg plate Cyl-y2 1.4 pF
x1 plate to all, less xg plate Cx1-all, less x2 6.1 pF
xg plate to all, less xj plate cx2-all, less x1 5.8 pF
y1 plate to all, less yg plate Cyl-all, less y2 4.6 pF
y2 plate to all, less y; plate Cy2-all, less yl 4.8 pF
X1, x2 plates to y1, y2 plates cx1,x2-y1,y2 0.6 pF
Grid 1 to x1, x3, y1, y2 plates Cgl-x1,x2,yl,y2 1.0 pF
Grid 1 to Grid 2 Cgl-g2 0.5 PF
Anode 4 to coating M (approx.) Caq-M 300 pF
TYPICAL OPERATION - voltages with respect to cathode.
Fourth anode voltage Vaq 3.5 4.0 4.5 kv
Mean deflector plate potential 1.0 1.0 1.5 kv
Third anode voltage for optimum Vas
astigmatism correction 1.0* 1,0* 1.6* v
Second anode voltage for optimum focus Va3 170 to 175 to 255 to
380 400 570 \4
First anode voltage Va1 1.0 1.0 1.5 kv
Shield voltage for optimum raster shape Vg 1.0* 1. 0* 1.5% kV
Beam blanking voltage for cut-off Vg2 935t 935% 1400t v
Control grid voltage for cut-off Vg1 -35 to -35 to -50 to
=70 =70 -105 v
x deflection coefficient Dy 14.1to 14.5to 18.8 to
16.9 17.5 23.7 V/cm
y deflection coefficient Dy 7.0to 7.1 to 10.2 to
8.9 8.9 13.1 V/em
Minimum screen area (corners cut-off) 10x 8 10x6 10x8 cm?
Line width at 10uA beam current
Shrinking raster measurement at centre .37 .36 .33 mm
Shrinking raster measurement at edge .48 .50 .44 mm

* The required voltage will not differ from the quoted value by more than + 50V,
This grid 2 electrode should not be used

t The beam is unblanked when Vg2 = Vaj.
as a brilliance control.
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Oscilloscope Tube D13—611..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 7 mm radius about the centre of the tube
face.

Raster distortion: the edges of a test raster will fall betweentwo concentric rectangles
10cm x 8cm and 9.75cm and 7.8cm at a p.d.a. ratio of 3.5 : 1.

Rectangularity of x and y axes is 90° +1 .
It is preferable that the mean x and y plate potentials are equal otherwise some deter-

ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V,

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.2kg

MOUNTING POSITION - unrestricted
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D13—611.. Oscilloscope Tube

l l"r3o | 5

25
35_1?_.(0;‘5 . e
il | e )
MIN >>/25")
L / ; 221
EXTERNAL '
CONDUCTIVE
COATING 664R
' 349
+
) REFERENCE LINE 371
AT 575 DIA MAX
56—- s
+I-5
Qoozp/JYI
X X5
N
45+50 900 510 @{4
K_‘YZ’
VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen and at a second point on the parallel
neck near the base, The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Connecting leads should not be soldered directly to the tube pins.
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Magnetic Shield MS 50 D13-611..

EXAMPLE OF TYPICAL SHIELD

|-
MATERAL 0.35 +0-05 Mumetal |
METAL TOLERANCES t O.5Unless |

otherwise stated |
FINISH Silver hammer outside |
PADS Soft sponge closed |

cell neoprene

All dimensions in mm
Not to be scaled
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6 PADS 30X9:5X3.
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}. i +1
i
i : 1!
3 HOLES 4DIA TR |
EQUISPACED —M8M — | - - 9——.——‘.— 15
i 5 1
LN!I-—- l
internal da
Thorn Radio Valves and Tubes Limited BRIMAR
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D13-630.. Oscilloscope Tube

GENERAL / E
This 13 cm diameter oscilloscope tube is
primarily intended for use in inexpensive g = Y
oscilloscopes and monitoring devices.  The X; —H t T %2
tube has sufficient deflector sensitivity to S 1 L_y
permit transistor driven deflection. 93— == == 2
e -———02
Q) — == ==
Heater voltage Vh 6.3 v g — = ™
Heater current I 0.3 A k — "
S
ABSOLUTE RATINGS - voltages with respect to cathode .
Max Min
First anode voltage Va1 2200 1250 A%
Second anode voltage Vao 800 = v
Third anode voltage Vag 2250 1200 \4
Negative grid voltage --Vg 200 1.0 v
Peak x-plate to third anode voltage Vx-a3 (pk) 500 ol v
Peak y-plate to third anode voltage vy-a3(pk) 500 & v
Heater to cathode voltage Vh-k + 125 \%
x~-plate to third anode resistance Recasy 2.0 - MQ
y-plate to third anode resistance Ry-a3 2.0 - MQ
Grid to cathode resistance Rg-k 1.5 - MQ
Peak cathode current ik (pk) 500 = LA

PHOSPHOR SCREEN
This tube is usually supplied with GH phosphor (D13-630GH) giving a green trace of
medium short persistence. Other phosphors can be made available to special order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BRIMAR
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Oscilloscope Tube D13-630..

INTER - ELECTRODE CAPACITANCES

Grid 1 to all Cgl-all 8.2 pF
Heater and cathode to all Ch, k-all 2.3 pF
x1 plate to xg plate Cx1-x2 1.7 pF
y1 plate to yp plate Cyl-y2 1.3 pF
xp plate to all, less xq plate Cx1-all, less x2 5.0 pF
x2 plate to all, less xj plate cx2-all, less x1 4.8 pF
y1 plate to all, less y2 plate Cyl-all, less y2 3.6 pF
y2 plate to all, less y1 plate cy2-all, less y1 3.7 pF
X1, Xg plates to y;, yg plates °x1,x2—y1,y2 0.7 pF
TYPICAL OPERATION - voltages with respect to cathode
Mean deflector plate potential* 1500 2000 v
Third anode voltage for optimum Vas 1500
astigmatism correction 2000F v
Second anode voltage for optimum focus Vg2 125 to 170to
220 290 v
First anode voltage Va1 1500 2000 A%
Shield voltage for optimum raster shape Vg 1500 t 2000 v
Control grid voltage for cut-off Vg1 -22 to =30 to
=52 =70 A%
x deflection coefficient Dx 14.3 to 19 to
17.5 23 V/cm
y deflection coefficient Dy 9.0 to 12.0 to
11.3 15.0 V/cm
Minimum useful screen area (Diagonal 11.4 cm) 10 x 8.0 10 x 8,0 cm?
Grid drive to 10uA beam current (approx) 10 11 \Y%
Line width at 10 uA beam current
Shrinking raster measurement at centre 0.40 0.35 mm

* This tube is designed for symmetrical operation.

t The required voltage will not differ from the quoted value by more than + 30V.
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D13-630.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 7mm radius about the centre of the tube
face.

Raster distortion: the edges of atest raster will fall between two concentric rectangles
8.5¢m x 7,0 cm and 8.3 cm x 6.88 cm.,

Rectangularity of x and y axes is 90° + 1°,
It is preferable that the mean x and y plate potentials are equal otherwise some deter-

ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT  (approximate) 900 g

MOUNTING POSITION - unrestricted.
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Oscilloscope Tube D13—630..

|
133.512
DIA
!
) Taon] !
015 , © o MAX
J 63+4
lsotsRr!
| | REF LINE
! AT. 125 DIA
208 {
x5 ‘
|
! 322.5 340
‘ *4.5 MAX
|
! |
REF. LINE |
AT 38 DIA. !
} i
i 3711
‘ DIA
BI4G
BASE
Y
X ]
2
VIEWED FROM II’INS FREE END VIEWED FROM SCREEN END
(PIN | AT TOP) (PIN | AT TOP)
All dimensions in mm. Not to be scaled

Itis advisable to support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Tolerance on base pin 1 position with respect to tube y axis + 5°

Issue 1, Page 4

i}
o
(=]
(=]
7]
(=]
-
-
(=]
7]
o

TUBES




D13 -630.. Magnetic Shield MS43

EXAMPLE OF TYPICAL SHIELD

MATERIAL 0-35 Mumetal

METAL TOLERANCES *O-5 unless
otherwise stated

FINISH Silver hammer outside

PADS Soft sponge closed cell
neoprene

All dimensions in mm P
Not to be scaled

internal dia

|
|
!
i 128°5

™ n 7 1 =1
\\ \\\\ E : II"I/ /’
\ \\\ I ! 1"
L SO 1 S S /00
I
3 PADS 25X 354 4.5
|
247
o
|
97
b
ANNULAR PAD 45 TchK\‘.--_.----ﬁ
s T
T N5 15 f
3 HOLES 4DIA EQUISPACED P
43 —
internal
dia
Thorn Radio Valves and Tubes Limited BH'MA
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Oscilloscope Tube D14-150..

GENERAL
This 10 cm x 8 cm rectangular aluminisedtube with — a
electrostatic focusing and deflection uses ameshp.d.a. 4
to achieve high deflection sensitivity and very high Y —
brightness without additional electrode control volt- P | — s
ages. The tube is designed for transistor scan high X ——rl I“I_—" Xy
bandwidth applications, and incorporates a means of Y2 L -—
beam blanking at anode potential which avoids d.c. a R —————
coupling to the grid. 3 e e
“Th =
[ g
Heater voltage Vi 6.3V kK — v |
Heater current In 0.3 A
h h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vagq 16 5.0 kv
Third anode voltage Vas 1.75 0.6 kv
Second anode voltage Vas 1.0 0 kv
First anode voltage Vai 1,75 0.6 kv w
Negative control grid voltage -Vg1 200 1.0 v g
Beam blanking voltage ng 2.0 0.5 kv g
Peak x-plate to third anode voltage Vx-a3(pk) 500 - A% 3
Peak y-plate to third anode voltage  vy_a3(pk) 500 - v =
(&)
x-plate to third anode resistance Ry_a3 5.0 - MQ w
o
y-plate to third anode resistance Ry—a3 100 - kQ
Control grid to cathode resistance Rg1-k 1.5 - MQ
Second anode current Lo 10 - HA
P.D.A. ratio (Va4/V,3) 11:1
Helix resistance - 100 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D14-150GH) giving a green trace of

medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BRIMAR
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D14-150 .. Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES

Grid 1 to all Cgl-all 9.5 pF
Grid 2 to all Cg2-all 8.9 pF
Heater and cathode to all Ch, k-all 4.0 pF
X1 piate to x2 plate Cx1-x2 1.9 pF
y1 plate to y2 plate Cyl-y2 1.7 pF
x1 plate to all, less xg plate cxl-all, less x2 3.9 pF
xg plate to all, less x; plate Cx2-all, less x1 3.9 pF
y1 plate to all, less y2 plate Cyl-all, less y2 2.8 pF
y2 plate to all, less y; plate Cy2-all, less yl 2.8 pF
Grid 1 to grid 2 Cgl-g2 0.7 pF
Grid 1 to X1, X3, y1, Y2 plates Cgl-x1,x2,yl,y2 0.012 pF
X1, Xg plates to y1, y plates ex1,x2-y1,y2 0.5 pF
TYPICAL OPERATION - Voltages with respect to cathode
Fourth anode voltage Va4 10 12 15 kv
Mean deflector plate potential 1000 1200 1500 v
Third anode voltage for optimum Va3
astigmatism correction 1000* 1200* 1500* \'

Second anode voltage for optimum focus Va2 25 to 30 to 40 to

180 200 250 v
First anode voltage Va1 1000 1200 1500 v
Shield voltage for optimum raster shape Vg 970 to 1170 to 1470 to

1070 1270 1570 v
Beam blanking voltage for cut-off ng 960 to 1150 to 1435 to

1040t 1250% 15651 \'
Control grid voltage for cut-off Vg1 -40 to -50 to -60 to

=15 -90 -115 \4
x deflection coefficient Dy 9.2 to 11 to 13.8 to

12.1 14.5 18 V/cm
y deflection coefficient Dy 3.8 to 4.6 to 5.8 to

5.0 6.0 7.5 V/cm
Line width at centre at 5uA 0.75 0.7 0.65 mm
Line width at edge beam 1.1 1.0 0.9 mm
Line width at centre eqrrent

measured by shrinking raster 0.42 0.39 0.35 mm

* The required voltage will not differ from the quoted value by more than + 50V.

The beam is unblanked when Vgo = V1. This grid 2 electrode should not be used
g al
as a brilliance control.
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Oscilloscope Tube D14-150..

RASTER DISTORTION AND ALIGNMENT

The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face.

Raster distortion will not be greater than 2%. The edges of a test raster will fall
between two concentric rectangles 10 cm x 8 cm and 9.80 cm x 7.84 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approxi-
mately 70 mm from the face and should not extend more than 175 mm from the face.
45 ampere turns for 10 kV operation or 54 ampere turns for 15 kV operation will suffice,
with provision for reversing the current if necessary. The sensitivity (for both x and
y plates) at 75% deflection of the useful scan shall not differ by more than 2% from the
sensitivity over 10% deflection.

It is preferable that the meanx and y plate potentials are equal otherwise some deterio-

ration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 1.3 kg

MOUNTING POSITION- unrestricted
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D14-150.. Oscilloscope Tube

MAX
86 DIA
+I-5
25R v
SIDE PINS 1O 4:O-i DIA. _ I |
TO PROTRUDE 40 £0°'5
57 £1-5 DIA.
BI2F BASE —~
@94
Y\ ° Y|
/Elelz L
v2 X|_' |_X2
™
VIEW FROM PINS FREE END VIEWED FROM SCREEN END
fese 40 506 (CT8 AT TOP)
All dimensions in mm Third angle projection Not to be scaled

It is advisable to support the tube near the screen, and at a second point onthe parallel
neck near the base. The tube should not be subjected to any stress from the use
of clamps and should not be suspended by the base. Connecting leads should not be
soldered directly to the tube pins.

Tolerance on all side pin positions + 57,
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D14-150..

Oscilloscope Tube
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D14-150.. Magnetic Shield MS9

EXAMPLE OF TYPICAL SHIELD

——r m [;r4BA clearance hole
) METAL TOLERANCES *05
MATERIAL O3520-0S Thick mumetal
4 LUGS 0-8 £0O-05 Mild steel
spot welded to shield
120 PADS Soft sponge closed cell
o | neoprene
E FINISH Silver hammer outside
Not to be scakd
65 All dimensions in mm
i Thi rojection
Fl ) l hird angle proj
e _,_ 12:7
|-—35 -|-3e -—1
f 125
I |~—|os——-i
238 |l i
—1i T 12‘7j}': } i ]r’
\ 1 I :
/i | I
§ i L
120 5 OFF | }
40 x25x6 | |
PADS | ‘l
| i 194
|
| I
244 } |
|
i |
|
|
|ﬂ-97DIA
|
|
|
|
3 OFF |
127 40x12x7:5 — |
PADS \ ié6
T T T
88 TR 3 holes4 BA N\ | !
v Yl ad g | t 126° | i
\||‘ 1 : ,’l” clearance at 120 d “,,
] Ll |
| kit L i) i =5 L
o &1 15
635 12| ! l——64DIA——-‘
Thorn Radio Valves and Tubes Limited HHIMAH
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Tube Coil TW25 D14-150..

MANDREL FOR TWIST COIL TW25

- 92 _88 -
T DIA DIA -
l
te— 40 —oi
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS9 for
D14-150..

WINDING
1400 turns of 0.20 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer

wound on the adhesgive gide of adhesive backed crepe r to give 5 argins
between the coil ans eacﬁ ed%e of the mandrel. RO/papsr b £ L MATE
Start and finish of winding to be

from larger end of winding.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

brought out on 450 mm long thin flexible lead wires

ELECTRICAL CHARACTERISTICS

Resistance approx. 230 2, Twist coefficient approximately 7 mA/degree measured on
typical D14-150.. with Va4 = 15 kV and V43 = 1.5 KV.

FITTING

The completed twist coil should be pushed onto the tube and secured to tube in two
places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited HRIMAR
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D14-170.. Oscilloscope Tube
D14-171..

OBSOLESCENT TYPES

The D14-170.. is replaced by the D14-172..
The D14-171.. is replaced by the D14-173. .

The D14-172.. and the D14-173.. differ from the obsolescent tubes hy having a
'squared-up' tace-plate with a larger diagonal dimension.

Thorn Radio Valves and Tubes Limited BH'MAH
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Oscilloscope Tube D14-172..

GENERAL S me A,

This short .10 cm x 8cm rectangfllal" tube' with Y| -—. [

electrostatic focusing and deflection is designed |-

for general purpose applications and is capable Xy —Ej H—x;

9f being deflected by transistor circuits. It (Y]i;:_- -

incorporates a means of beam blanking at anode - :_'_‘02

potential whichavoids d.c. coupling to the grid . (o] ———c 19,

Heater voltage Vh 6.3 V g9, —1 -

Heater current Iy 0.3 A

h, k h

ABSOLUTE RATINGS Max Min
Fourth anode voltage Vag 1.0 1.5 kv
Third anode voltage Vas 1.75 0.6 kv
Second anode voltage Va2 1.0 0 4%
First anode voltage Va1 1.95 0.6 kv
Negative grid voltage -Vg1 200 1.0 v
Beam blanking voltage ng 2.0 0.5 kv
Peak x plate to third anode voltage Vx-a3(pk) 500 - v
Peak y plate to third anode voltage Vy-a3(pk) 500 - A%
x plate to third anode resistance Ry-ad 5.0 = MQ
v plate to third anode resistance Ry_a3 100 - kQ
Control grid to cathode resistance Rg1-k 1.5 2 MQ
Second anode current Iag 10 - HA
P.D.A. ratio (V,4/Va3) 2.2:1
Helix resistance - 15 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D14-172GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue3.
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D14-172..

INTER-ELECTRODE CAPACITANCES
Grid 1 to all

Grid 2 to all

Heater and cathode to all

X plate to xg plate

y1 plate to yg plate

x) plate to all, less xy plate
x2 plate to all, less x] plate
v1 plate to all, less yg plate
y2 plate to all, less y; plate
x1, x2 plates to yj, yg plates
Grid 1 to X7, X2, ¥1, yg plates
Grid 1 to grid 2

Cg1-all

Cg2-all

Ch, k-all
Cx1-x2

Cyl-y2
Cx1-all, less x2
cx2-all, less x1
Cyl-all, less y2
Cy2-all, less y1
Cx1,x2-y1,y2

Cgl-x1,x2,v1,y2

Cgl-g2

Oscilloscope

TYPICAL OPERATION - voltages with respect to cathode.

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Vag

Vas

Second anode voltage for optimum focus Vgo

First anode voltage

Vai

Shield voltage for optimum raster shape Vg

Beam blanking voltage for cut-off
Control grid voltage for cut-off

x deflection coefficient

v deflection coefficient

Line width at centre-using microscope

Line width at edge-using microscope

Line width at centre
measured by shrinking raster

* The required voltage will not differ from the quoted value by more than + 50V.

ng
Vgl

Dy

Dy

at 10uA
beam
current

2.0
1000

1000*

180 to
380

1000
1000*
9351

-35 to
-65

15.7 to
18.7

7.4to
9.7

0.55
0.90

0.28

Tube

10 pF
10 pF
4.0 pF
2.1 pF
1.4 pF
6.9 pF
6.6 pF
5.1 pF
5.1 pF
0.8 pF
1.4 pF
0.7 pF
3.0 kv
1500 v
1500* v
270 to

570 \'
1500 \'
1500* v
14051 v
-50 to

-95 v
23.5 to

28 V/cm
11 to

14.3 V/cm
0.49 mm
0.88 mm
0.25 mm

t The beam is unblanked when Vgg = Va3. This grid 2 electrode should not be used

as a brilliance control.

Page 2, Issue l.



Oscilloscope Tube D14-172..

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 5 mm radius about the centre of the tube
face.

Raster distortion: the edges of a test raster will fall between two concentric rectangles
10 cm x 8 cm and 9.75 ¢cm x 7.8 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approx-
imately 90 mm from the face and should not extend more than 165 mm from the face.
26 ampere turns will suffice, with provision for reversing the current if necessary .

It is preferable that the mean x andy plate potentials are equal otherwise some deter-
ioration in performance will occur. Under any circumstances the mean y plate pot-

ential should never differ from the mean x plate potential by more than 50V when the
tube is operated at 3 kV.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT  (approximate) 1.0 kg

MOUNTING POSITION - unrestricted.

Page 3, Issue 1.

TUBES

wi
a.
(=]
O
L
o
-
-
o
w
o




D14-172.. Oscilloscope Tube

’t—lIB-SiI'S—Di
USEFUL SCREEN AREA\&\RL
_______‘ \

Y 1 9R |
|
1
hgl?'l ; 98-5%1'5
1
‘ 146'51-5DIAG. !
-——-1)
TR T
| ’\ 3° MAX
30MAX [“4R
14015
190%5
87 -
DIA
25R
56215
DIA
~—BI2F BASE
Y| h.k
MAJOR i
: (o)
4 e _‘@a AXIS :’9\
4 4
T 45%5°
Y2 \/‘2
a 1
VIEWED FROM SCREEN END VIEW FROM PINS FREE END
(CT8 AT RIGHT) (CT8 AT LEFT)
All dimensions in mm Third angle projection Not to be scaled

It is advisable to support the tube near the screen, andat a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base. Connecting leads should not be soldered
directly to the tube pins.

Page 4, Issuel.



Oscilloscope Tube D14-172..

80
BEAM CURRENT/Vg -k
OPTIMUM FOCUS
70
<
60 2
x
V°4_k=3-OkV ;
Vo — k=|'5kv .f
50 3
i
-
2.0k 40
1-okv] S
()
302
7 a
20 E‘_’
Y | O
T
4 3 )
10 22
(]
(7]
o
90 =60 50 =40 80 =30 =IO o
GRID TO CATHODE VOLTAGE (Vg,-k)V
Vg —x =3-OKV 5 <
Ik /Vg -k HH a4k [3
I oV a,~k=1-5kV =
OPTIMUM FOCUS -0 =
1-0 kV A 92
10 Z
ns 4
[+ 4
p }
(8]
OS5 w
(o
o
I
11 5
-70 -60 -50 -40 -30 -20 -I10 o

GRID TO CATHODE VOLTAGE (Vg,-k)V
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D14-172 .. Magnetic Shield MS15

MATERIAL 0-35 ¥ 0-05 Mumetal

FINISH Silver hammer outside

PADS Soft sponge closed cell
neoprene

METAL TOLERANCES * O-5 Unless
otherwise stated

Third angle projection
All dimensions in mm
Not to be scaled

—_—
Internal
T f 127
I e il g
38 G f
S -
Pl ! /
L -L il -
2 OFF RUBBER
PADS
64 x12-7x 51
12-7DIA
‘168 4 OFF
z1 PADS
20OFF PADS 9-5x25x25
12-7x 25 x 25
.
i
1YL
S
L O 25-4
12.7 |
1
I |
76-25 __ | 635
Internal Internal
Thorn Radio Valves and Tubes Limited BH'MA“
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Tube Coil TW 20 D14-172..

MANDREL FOR TWIST COIL TW20

——— R hevel -~

A = =

'
\. . 87 . 92:5.-

| 110 DIA
1

55 L——S 1015

All dimensions in mm Not to be scaled

MANDREL

Shaped from wood inthe form of a shapedtruncatedcircular cone, dimensions asabove.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS15 for
D14-172..

WINDING

575 turns of 0.28 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer

wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins

between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires at
position A on drawing.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

TUBES
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ELECTRICAL CHARACTERISTICS

Resistance approx. 50 Q. Current required for + 5° twist is +42 mA measured on
typical D14-172.. with Vg4 =3 kV and V57 = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube from the base end as far as it
will travel and locked in position with adhesive tape.

Thorn Radio Valves and Tubes Limited BH'MAH
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D14-172.. Tube Coil TW 26

MANDREL FOR TWIST COIL TW26

A _—— —
l 1
= < 85 ___ 87 . 3
DIA DIA e
1HODIA
1
, 1
[e——55 fe—=3°5 101-5
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood in the form of a shaped truncated circular cone, dimensions as
above.

SHIELD
This twist coil is designed to be used in conjunction with magnetic shield MS15 for
D14-172..

WINDING
2500 turns of 0.125 mm Lewmex Grade 1 or 2 wire, or approved alternative, laver
wound on the adhesive side of adhesive backed crepe paper to give 5§ mm margins

between the coil and each edge of the mandrel.
Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

from smaller end of winding.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the

edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 1060 2. Current required for + 5° twist is # 10 mA measured on
typical D14-172.. with V4 = 3kV and V4 = 1.5 kV.

FITTING
The completed twist coil should be pushed onto the tube from the base end as far as it
will travel and locked in position with adhesive tape.

Thorn Radio Valves and Tubes Limited B ' IMAH
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Oscilloscope Tube D14-173..

This D14-173.. tube has a 6.3V, 0.12A heater otherwise it is identical to the

D14-172..
118:5%1.5
USEFUL SCREEN AREA —

\ - |-

(%%
a
o
(&)
w
o
ek
-
(5]
(72
o

52
CII X'

VIEWED FROM SCREEN END VIEW FROM PINS FREE END
(CT8 AT RIGHT) (CT8 AT LEFT)
All dimensions in mm Third angle projection Not to be scaled

It is advisable to supportthe tube nearthe screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base. Connecting leads should not be soldered
directly to the tube pins.

Thorn Radio Valves and Tubes Limited HH|MAH
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D14-180.. Oscilloscope Tube
MAINTENANCE TYPE

The D14-181.. is the replacement type for the D14-180..

The D14-180.. and D14-181.. differ only in the back cone region with the cvlindrical

region approximately 10 mm further from the face on the D14-181..

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 3.



Oscilloscope Tube D14-181..

PRELIMINARY DATA

GENERAL
This 10¢cm x 8cm rectangular tube with electro- :
static focusing and deflection is designed for Y| —
medium bandwidth applications and is capable X, —i _IH—x>
of being deflected by transistor circuits. It y2 | =™
incorporates a means of beam blanking at anode a3 | = :__02
otential which avoids d.c. coupling to the grid. o=
p pling g a, __ﬂ 9>
=
Heater voltage Vi 6.3 A% g, — -
Heater current I 0.3 A
h,KT Th
ABSOLUTE RATINGS Max. Min.
Fourth anode voltage Va 4 7.0 2.5 kv
Third anode voltage Va3 1.75 0.6 kV
Second anode voltage Va2 1.0 0 kv
First anode voltage Va1 1.75 0.6 kv
Negative grid voltage -Vg1 200 1.0 v
Beam blanking voltage Vga 2.0 0.5 kv
Peak x plate to third anode voltage Vx-a3(pk) 500 - v E
Peak y plate to third anode voltage Vy-a3(pk) 500 - v 8 -
x plate to third anode resistance Ry.a3 5.0 - MQ g w
y plate to third anode resistance Ry_a3 100 - kQ = g
: =7
Control grid to cathode resistance Rg1-k 1.5 = MQ = =
Second anode current In2 10 - kA g
P.D.A. ratio (V,4/Vy3) 4.3:1
Helix resistance - 50 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D14-131GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Operational and Safety Recommendations
for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BRIMAH
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D14-181.. Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES

Grid 1 to all cgl-all 10 pF
Grid 2 to all cg2-all 10 pF
Heater and cathode to all Ch, k=all 4.0 pF
X1 plate to xg plate Cx1-x2 2.1 pF
y1 plate to yg plate Cyl-y2 1.4 pF
Xy plate to all, less Xy plate Cx1-all, less x2 6.9 pF
xg plate to all, less x; plate Cx2-all, less x1 6.6 pF
yq plate to all, less y, plate Cy1-all, less y2 5.1 pF
yg plate to all, less y; plate Cy2-all, less y1 541 pF
x1, X plates toy,, yg plates Cx1,x2-v1,y2 0.8 pF
Grid 1 to Xy, X5, ¥1, ¥g plates Cgl-x1,x2,v1,y2 1.4 pF
Grid 1 to grid 2 Cgl-g2 0.7 pF

TYPICAL OPERATION - voltages with respect to cathode

Fourth anode voltage Yad 3.0 4.0 6.0 kv
Mean deflector plate potential 750 1000 1500 v
Third anode voltage for optimum Vag 750* 1000* 1500*
astigmatism correction v

Second anode voltage for optimum focus Vao 125 to 175 to 260 to

300 400 600 v
First anode voltage Va1 750 1000 1500 v
Shield voltage for optimum raster shape Vg 750* 1000* 1500% A%
Beam blanking voltage for cut-off ng 700t 9351 1400t A%
Control grid voltage for cut=-off Vg1 =25 to =35 to =50 to

=50 -65 -95 v
x deflection coefficient D 10.6to 14.1to 21.2to

12.8 17 25.5 V/em
y deflection coefficient Dy 5.0 to 6.7 to 10 to

6.6 8.7 13.1 V/em
Minimum screen area 10x 8 10 x 8 10x8 cm?
Line width at centre-using microscope HE DA 0.52 0.47 0.42 mm
Line width at edge-using microscope beam 0.94 0.89 0.84 mm
Line width at centre current 31 0.28 0.25 mm

measured by shrinking raster
* The required voltage will not differ from the quoted value by more than + 50V.

T The beam is unblanked when Vg2 = Var. This grid 2 electrode should not be used
as a brilliance control.

Page 2, Issue 1.



Oscilloscope Tube D14-181..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face. The edges of a test raster will fall between two concentric rectangles
10cm x 8 ¢cm and 9.8 cm x 7.8 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel
with the axis of the rectangular face-plate to within + 5°. A twist coil will be
required to effect accurate alignment. This should be mounted inside the magnetic
shield approximately 90 mm from the face and should not extend more than 195 mm
from the face. The ampere turns required will be equal to 12VV_  (where V,, is
quoted in kV), with provision for reversing the current if necessary.

It is preferable that the mean x and y plate potentials are equal otherwise some
deterioration in performance will occur. Under no circumstances should the mean y

plate potential differ from the mean x plate by more then 50V when the tube is
operated at 4kV.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.1 kg

MOUNTING POSITION - unrestricted.

Page 3, Issuel.
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D14-181.. Oscilloscope Tube

re— 118.5 — =
-5 USEFUL SCREEN AREA
Non T
[ | 9R |
98:5 ' 'l 8o
218 }metrs MIN
1 DIAG

= 2°
MAX l
] 30 MAX
4R

-
163 c18
+a
205
+5
253
36 is
+5
25R
384 86
MAX —‘| l.-il-s DIA
25R- "REFERENCE LINE AT 57-5 DIA
l~—56%1-5DIA
_j BI2F BASE—\JW
h 92 9,
h,k s
3 7
as 9 -LI
MAJOR
-(sc - —
O{ YT Axis x4 x| —®
450 £ 50 y2 Tyz a4
Meawe
a, X

VIEW FROM PINS FREE END

VIEWED FROM SCREEN END
(CT8 AT LEFT)
All dimensions in mm

(CT8 AT RIGHT)

Third angle projection Not to be scaled
It is advisable to supportthe tube near the screen and at a second point on the parallel
neck near the base.

The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.
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Oscilloscope Tube D14-181..
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D14-181.. Magnetic Shield MS 20

EXAMPLE OF TYPICAL SHIELD

_—El H’AlBA CLEARANCE HOLE

MATERIAL 0-35%0-05 Mumetal
4 LUGS O-8 Mild steel spot welded

to shield
METAL TOLERANCES to-4
FINISH Silver hammer outside

PADS Soft sponge closed cell
neoprene

Third angle projection

All dimensions in mm

Not to be scaled

105
INTERNAL {

=38 —
i“’lr 21
I

r—————e
|

i

HOLE FOR 6:35 |l
GROMMET I 97
I~ DIA

o e S ————————— e ——

|
|
|
|

3 OFF
40X 13 X6
PADS

3HOLES 4BA
CLEARANCE AT 120°

>

? 54
INTERNAL DL,

Thorn Radio Valves and Tubes Limited BHIMAH
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Tube Coil TW 23 D14-181..

MANDREL FOR TWIST COIL Tw23

— 93 -
DIA
re— 42 —e
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS20 for
D14-181..

WINDING

1200 turns of 0.16 mm Lewmex Grade 2 wire, or approved alternative, layer wound
on the adhesive side of adhesive backed crepe paper to give 5 mm margins between
the coil and each edge of the mandrel. Start and finish of winding to be brought out on
450 mm long thin flexible lead wire from larger end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper, and ensure that the
edges of the coil are sealed in place.

TUBES
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ELECTRICAL CHARACTERISTICS

Resistance approx. 30092. Twist coefficient approximately 5mA/degree measured on
typical D14-181..with V44 = 6 kV and V,; = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube from the base end as far as it
will travel and locked in position with adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMA"
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D14-200.. Oscilloscope Tube

GENERAL —
This 10 ¢cm x 8 cm rectangular aluminised tube with 9
electrostatic focusing and deflection uses a mesh i A =—----
p.d.a. to achieve high deflection sensitivity and high - s
brightness without additional electrode control volt- X ———{-I |,—— X
. . . : 1 ' 2
ages. The tube is designed for transistor.deflection | e
high bandwidth applications, and incorporates a means 2 :—5 —
of beam blanking at anode potential which avoids d.c. a3 - =iy
coupling to the grid. a
U= ——9 2
Heater voltage Vh 6.3 V 9, | p— :
Heater current In 0.3 A k :]\W’\
h h
ABSOLUTE RATINGS Max. Min.
Fourth anode voltage Vaq 16 5.0 kv
Third anode voltage Vas 1.75 0.6 kv
Second anode voltage Va2 1.0 0 kv
First anode voltage Va1 1.75 0.6 kv
Negative control grid voltage 'Vgl 200 1 v
Beam blanking voltage Vga 2.0 0 kv
Peak x-plate to third anode voltage  Vx_s3(pk) 500 - v
Peak y-plate to third anode voltage  vy_a3(pk) 500 = \'
x-plate to third anode resistance Ry-a3 5.0 - MQ
y-plate to third anode resistance Ry-a3 100 - kQ
Control grid to cathode resistance Rgl-k 1.5 - MQ
Second anode current Ino 10 - HA
P.D.A. ratio (Va4/V,3) 11:1 -
Helix resistance - 100 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D14-200GH) giving a green trace.of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube

INTER - ELECTRODE CAPACITANCES

Grid 1 to all cgl-all
Grid 2 to all Cg2-all
Heater and cathode to all Ch, k-all
X) plate to xg plate Cx1-x2
y1 plate to y2 plate Cyl-y2

x1 plate to all, less xg plate Cx1-all, less x2

x2 plate to all, less x] plate Cx2-all, less x1

y1 plate to all, less yg plate Cyl-all, less y2

y2 plate to all, less y; plate Cy2-all, less yl

Xj, Xg plates to yj, yg plates
Grid 1 to grid 2
Grid 1 to x1, Xg, y1, y2 plates

TYPICAL OPERATION

Cgl-g2
Cgl-x1,x2,yl,y2

Cx1,x2-yl1,y2

Voltages with respect to cathode

Fourth anode voltage Vaq 10 12
Mean deflector plate potential 1000 1200
Third anode voltage for -doptimum Vas
astigmatism correction 1000* 1200*
Second anode voltage for optimum focus V.o 25 to 30 to
180 200
First anode voltage Va1 1000 1200
Shield voltage for optimum raster shape Vg 970 to 1170 to
1070 1270
Beam blanking voltage for cut-off ng 960 to 1150 to
1040t 1250t
Control grid voltage for cut-off Vg1 -40 fo -50 to
=75 -90
x deflection coefficient Dx 9.2 to 11 to
11.8 14.2
y deflection coefficient Dy 3.6 to 4.3 to
4.5 5.4
Minimum screen area 10x 8 10 x 8
Line width at 5uA beam current
Shrinking raster measurement at centre 0.47 0.41
Microscope measurement at centre 0.80 0.73
Microscope measurement at edge 1.0 0.98

D14-200..

9.9 pF
8.9 pF
4.0 pF
1.9 pF
1.7 pF
3.9 pF
3.9 pF
2.8 pF
2.8 pF
0.5 pF
0.7 pF
0,012 pF
15 kv
1500 A%
1500* \%
40 to

250 \%
1500 \Y%
1470 to

1570 \Y%
1435 to

15651 \Y%
-60 to

-115 v
13.8 to

17.7 V/cm
5.4to

6.8 V/cm
10x8 cm?
0.39 mm
0.70 mm
0.96 mm

* The required voltage will not differ from the quoted value by more than 1 50V.

t The beam is unblanked when Vg2 = Va1.
as a brilliance control.

Issue 2, Page 2
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D14-200.. Oscilloscope Tube

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face.

Raster distortion will not be greater than 2%. The edges of a test raster will fall
between two concentric rectangles 10 cm x 8 cm and 9.80 cm x 7.84 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approxi-
mately 70 mm from the face and should not extend more than 195 mm from the face.
The ampere turns required will be equal to 14,/Va4 (where V44 is quoted in kV), with
provision for reversing the current if necessary. The sensitivity (for both x and
y plates) at 757 deflection of the useful scan shall not differ by more than 27 from the
sensitivity over 10% deflection.

It is preferable that the meanx and y plate potentials are equal otherwise some deterio-

ration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 1.3 kg
MOUNTING POSITION - unrestricted

Issue 2 Page 3



Oscilloscope Tube D14-200..

"+

w
N
0
0

86 DIA
xI.5

REFERENCE LINE AT 58-5 DIA.

SIDE PINS I-O*0O.| DIA
TO PROTRUDE 4.0 0.5 T e

[VE}
a.
o
(X}
3
Om
- D
= -
(X}
(7]
o

BI2F BASE ‘ ,
oL
>— X _' |_X2
a
4 1'),2
VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(CT8 AT RIGHT) (CT8 AT LEFT)

All dimensions in mm Not to be scaled
It is advisable to support the tube near the screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use
of clamps and should not be suspended by the base. Connecting leads should notbe
soldered directly to the tube pins.

Tolerance on all side pin positions £ 5°.
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D14-200.. Oscilloscope Tube
BEAM CURRENT/Vgl_k
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Issue 2, Page Cl



Magnetic Shield MS11

EXAMPLE OF TYPICAL SHIELD

D14-200..

12941 —
T Be T ‘ t 4 I?ul _J
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[ | | 4 | 19 Vol [
= | - r___J 1 (i= } 37:@— - Lol 1 ‘}
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Thorn Radio Valves and Tubes Limited
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MATERIAL 0°35:0-05 Mumetal
FINISH Silver hammer outside
PADS Soft sponge closed
cell neoprene

METAL TOLERANCES 205
Unless otherwise stated

Third ang'e projection

All dimensions in mm

Not to be scaled
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D14-200.. Tube Coil TW29

MANDREL FOR TWIST COIL TW 29

—90 87 PR -
DJA DIA
I
[e—35 —»f
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS11 for
D14-200..

WINDING

1600 turns of 0.140 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 550 Q. Twist coefficient approximately 7 mA/degree measuredon
typical D14-200.. with Va4 = 15 kV and Va1 = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube and secured to tube in two
places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D14-270..

GENERAL //
This 10cm x 8cm display rectangular oscilloscope Yy
E1
)

tube is primarily intended for use in inexpensive R !
oscilloscopes and monitoring devices. The tube X 1 !I‘_—xz
has sufficient deflector sensitivity to permit s Ly
transistor driven deflection. a3 —p—== == 2
Q| ——— e B
Heater voltage Vh 6.3 A% g —r— =

Heater current Ih 0.12 A k —k: a ‘
h' 'h

ABSOLUTE RATINGS - voltages with respect to cathode

Max. Min.

First anode voltage Va1 2200 1250 v
Second anode voltage Vao 800 e v
Third anode voltage Vas 2250 1200 v
Negative grid voltage -Vg 200 1.0 v
Peak x-plate to third anode voltage Vx-a3 (pk) 500 = AY%
Peak y-plate to third anode voltage Yy-a3(pk) 500 -

Heater to cathode voltage Vh-k + 125

x-plate to third anode resistance Ry-a3 2.0 .

y-plate to third anode resistance Ry-a3 2.0 =

Grid to cathode resistance Rg-k 1.5 =

Peak cathode current ik(pk) 500 =

PHOSPHOR SCREEN
This tube is usually supplied with GH phosphor (D14-270GH) giving a green trace of
medium short persistence. Other phosphors can be made available to special order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH

Page 1, Issue 2.
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D14-270..

INTER - ELECTRODE CAPACITANCES
Grid 1 to all

Heater and cathode to all

x1 plate to xg plate

y; plate to y2 plate

x1 plate to all, less x2 plate

xo plate to all, less xj plate

y1 plate to all, less yg plate

yo plate to all, less y; plate

X1, x2 plates to y1, yp plates

TYPICAL OPERATION - voltages with
Mean deflector plate potential*

Third anode voltage for optimum
astigmatism correction

Second anode voltage for optimum focus

First anode voltage
Shield voltage for optimum raster shape
Control grid voltage for cut=-off

x deflection coefficient

y deflection coefficient

Minimum useful screen area
Grid drive to 10uA beam current

Line width at 10uA beam current

Shrinking raster measurement at centre

Oscilloscope Tube

Cgl-all

Ch, k=all

Cx1-x2

Cyl-y2

Cx1-all, less x2
Cx2=-all, less x1
Cyl-all, less y2
Cy2-all, less yl
Cx1,x2-y1,y2

respect to cathode

1500
Va3
1500+
Va2 125 to
220
Va1 1500
Vg 15001
Vo -22 to
& -52
Dx 14.3 to
17:5
D. 9 to
y 11.3
10 x 8.0
10
0.4

* This tube is designed for symmetrical operatien.

1t The required voltage will not differ from the quoted value by more than + 30V.

Page 2, Issue 2.

8.2 pF
3.8 pF
1.7 pF
1.3 pF
5.0 pF
4.8 pF
3.6 pF
3.7 pF
0.7 pF
2000 v
2000F v
170 to

290 v
2000 v
2000t v
=30 to

=70 v
19 to

23 V/em
12 to

15 V/cm
10 x 8.0 sz
11 v
0.35 mm



Oscilloscope Tube D14-270..

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 7mm radius about the centre of the tube
face.

Raster distortion: the edges ofatest raster will fall between two concentric rectangles
8.5cm x 7.0 cm and 8.3 cm x 6.88 cm.

Rectangularity of x and y axes is 90° + 1°.

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paidto
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.2 kg

MOUNTING POSITION - unrestricted.

Page 3, Issuel
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D14-270.. Oscilloscope Tube

18-S
t1-5
i
T IBOOR 9RI
98-5 180OR | 80
-5 1146:521:5 | MIN
1 ! _DIA ! |
26 o100 USEFUL SCREEN AREA
MAX MIN I

20

333
MAX 315-5
24-5
REF LINE
J [
S |
| BASE
]
S Y1 -L.
x AXIS
k s ‘I_' '_lz
NP Y2 T’Z
a
NP ! VIEWED FROM SCREEN END
VIEWED FROM PINS FREE END (PIN | AT TOP)

(PIN | AT TOP)

All dimensions inmm Not to be scaled

It is advisable to support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Tolerance on base pin 1 position with respect to tube y axis £ 5°

Page 4, Issuel



Magnetic Shield MS70

MATERIAL
FINISH
PADS

0:35 2 0:05 Mumetal
Silver hammer outside
Soft sponge closed cell

D14-270..

heoprene

METAL TOLERANCES 2?-5 Unless
othewise statled

Third angle projection -
All dimensionsin mm
Not to be scaled
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Thorn Radio Valves and Tubes Limited
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D14-270.. Tube Coil TW52

MANDREL FOR TWIST COIL Tw52

r\_——__

\

—/ - 64
. -

45—

- 76

All dimensions in mm Not to be scaled

MANDREL
Shaped from wood inthe form ofa shapedtruncated circular cone, dimensions as above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS70 for
D14-270..

WINDING

1000 turns of 0.14 mm Lewmex Grade 1 or 2 wire, or approved alternative, laver
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

at position A on drawing.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 3002. Current required for £ 5° twist is + 20 mA measured on
typical D14-270.. with V,; = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube from the base end as far as it
will travel and locked in position with adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D14-280..

PRELIMINARY DATA

GENERAL — 204
This 10em x 8¢m rectangular aluminised tube
with electrostatic focusing and deflection
uses a mesh p.d.a. to achieve high deflection | o \ = g g~
sensitivity and high brightness without X i1 —:2
additional electrode control voltages. The r=—=3"1 2
tube is designed for transistor deflection Y —_|_| '.-I__
medium to high bandwidth applications. ! H le
= L )
Ay == == 3
1 - ai,
Heater voltage Vi 6.3 v g = = S|
Heater current Iy 0.3 A k —{@
h h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vag 13 8.0 kV
Third anode voltage Va3 2.2 1.2 kV
Second anode voltage Vao 1.0 - kv
First anode voltage Va1 2.2 1.1 kv
Negative control grid voltage -Vgl 200 1.0 v w
o
Peak x plate to third anode voltage V\-a3(pk) 500 - WV o
B (&)
Peak y plate to third anode voltage Vy-a3(pk) 500 - v cg
x plate to third anode resistance Ry-a3 100 = kQ b
=
y plate to third anode resistance Ry-a3 100 - kQ =
Control grid to cathode resistance Rgl—k 1.5 = MQ 8
Second anode current Ioo 10 = LA
P.D.A. ratio (V,4/V,3) 7:1 -

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN
This type is usually supplied with GH phosphor (D14-280GH) giving a green trace of

medium short persistence. Other phosphor screens can be made available to special
order.

This data should he read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 2.



D14-280..

INTER - ELECTRODE CAPACITANCES
Grid 1 to all

Heater and cathode to all

x; plate to xo plate

y1 plate to y2 plate

x] plate to all, less x2 plate
x2 plate to all, less xj plate
y1 plate to all, less yg plate
yo plate to all, less y; plate
X1, Xg plates to y;, yg plates
Grid 1 to x1, X9, y1, Yo plates

Oscilloscope Tube

Cgl-all

Ch, k=-all

Cx1-x2

Cyl-y2

Cx1-all, less x2
Cx2-all, less x1
Cyl-all, less y2
Cy2-all, less yl
€x1,x2-y1,y2
Cgl-x1,x2,yl,y2

TYPICAL OPERATION - Voltages with respect to cathode

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Second anode voltage for optimum focus

First anode and shield 1 voltage

Shield 2 voltage for optimum
raster shape

Control grid voltage for cut-off

x deflection coefficient

v deflection coefficient

Minimum screen area

Line width at 10uA beam current

Va4

Va3

Shrinking raster measurement at centre

Microscope measurement at centre

Microscope measurement at edge

Grid Drive to 10uA beam current (approx.)

Page 2, Issue 2.

10
1500

1470 to
1530

320 to
480

1500

1400 to
1500

-40 to
=80
10.5 to

13
4.2 to
5.2

10x 8

9.5 pF
3.5 pF
2.0 pF
1.5 pF
6.0 pF
6.0 pF
5.0 pF
5.0 pF
0.8 pF
0.8 pF
12 kV
2000 v
1970 to

2030 v
420

650 v
2000 v
1900 to

2000 A%
-53 to

-106 \Y
14 to

17.4 Vijgom
5.6 to

6.9 V/cm
10x8 cm?2
0.35 mm
0.64 mm
0.9 mm
19 \Y%



Oscilloscope Tube D14-280..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face.

Raster distortion : The edges of a test raster will fall between two concentric rectangles
10 cm x 8 cm and 9.80cm x 7.84 cm.

Rectangularity of x and y axes is 90° + 1°, The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approxi=-
mately 130 mm from the face and should not extend more than 195 mm from the face.
The ampere turns required will be equal to 14/V,, (where V,, 1s quoted in kV) with
provision for reversing the current. The sensitivity (for both x andy
plates) at 75% deflection of the useful scan will not differ by more than 2% from the
sensitivity over 25% deflection.

It is preferable that the mean x and y plate potentials are equal otherwise some deterio-
ration in performance will occur. Under no circumstances should the mean y plate
potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) = 1.4 kg

MOUNTING POSITION - unrestricted

Page 3, Issue 2.
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D14-280.. Oscilloscope Tube

P ——
? — || T
i | ! 80
31'5 l146.5 +1-5 : MIN
DIAG d i
100 USEFUL SCREEN AREA
MIN 1§
.

60%2

206 cTs

REFERENCE LINE AT 58.5 DIA

25R—

57 %1-5DIA

BI2F BASE———=

.LY'
®  -O—d_kh,
oy 1-Y2

VIEWED FROM SCREEN END
(CT8 AT LEFT)

VIEW FROM PINS FREE END
(CT8 AT RIGHT)

All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen, and at a second point on the
parallel neck near the base. The tube should not be subjected to any stress from the
use of clamps and should not be suspended by the base. Connecting leads should not

be soldered directly to the tube pins.

Page 4, Issue 2.



Magnetic Shield MS72 D14-280..

EXAMPLE OF TYPICAL SHIELD

MATERIAL 0-35 $0.05 Mumetal
METAL TOLERANCES *0-5 Unless
otherwise stated

FINISH Silver hammer outside
= - PAD Soft sponge closed cell
) neoprene
All dimensions in mm
Not to be scaled
fe—— 98 MIN  —
internal diameter
'
8 b T ==. ¥
—r / T 1-38
|
|
U SECTION |
PLASTIC TRIM :
|
|
' B0 53 10
[¥8)
| oot i
' o
| O
: 1 g w
Dia [==]
| i . =E
3 —
| - =t S =
| w
_______ BT 2
T ‘
|
|
ANNULAR PAD |
9-5 THICK I
|
|
3HOLES 4DlA “r“ H ':" ?
EQUISPACED : | ' 25
1 ! J | 4
! ﬂ Y 10 15
! Pt
7O0MIN
internal diameter

Thorn Radio Valves and Tubes Limited BRIMAR
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D14-280.. Tube Coil TW29

MANDREL FOR TWIST COIL Tw29

B ———T
90 — _ 87 - e
DIA DIA
|
e—35 —»
All dimensions in mm Not to be scaled
MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above,

SHIELD

This twist coil, is designed to be used in conjunction with magnetic shield MS72 for
D14-280. .

WINDING

1600 turns of 0.140 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins

between the coil and each edge of the mandrel.
Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

from smaller end of winding.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the

edges of the coil are sealed in place.
ELECTRICAL CHARACTERISTICS

Resistance approx. 550 Q. Twist coefficient approximately 6.5 mA/degree measured
on typical D14-280.. with Va4= 12kV and Val= 2.0 kV.

FITTING

The completed twist coil should be pushed onto the tube and secured to tube in two
places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BH'MAH
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Oscilloscope Tube D14-310..

PRELIMINARY DATA

GEMERAL = a
. 4
This 10cm x 8¢cm rectangular aluminised tube
with electrostatic focusing and deflection uses
a mesh p.d.a. to achieve high deflection 2 a ]
sensitivity and very high brightness without X ] ] X2
additional electrode control voltages. The §) — g === S2
tube is designed for transistor deflection high y I | R y
bandwidth and high writing speedapplications. ! | ! 2
Q; ——== ==
a - -———02
Heater voltage Vh 6.3 \4 | — == =
Heater current I 0.3 A zl A
h h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vau 18 8.0 kv
Third anode voltage Vas 2.25 1.0 kv
Second anode voltage Vas 1.0 0 4%
First anode voltage Va1 2,2 1.0 kv
Negative control grid voltage "vgl 200 1.0 v
Peak x plate to third anode voltage Vx-a3(pk) 500 = A%
Peak y plate to third anode voltage Vy-a3(pk) 500 - v
x plate to third anode resistance Ry-a3 5.0 - MQ
v plate to third anode resistance Rv-a:i 100 - kQ
Control grid to cathode resistance Rgl-k 1.5 - MQ
Second anode current Lo 10 - HA
P.D.A. ratio (Va4/Vy3) 9:1 -

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D14-310GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

If this tube is operated at voltages in excess of 18 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range.

Thorn Radio Valves and Tubes Limited BHlMAH
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D14 -310..

INTER-ELECTRODE CAPACITANCES
Grid 1 to all

Heater and cathode to all

X plate to xq plate

v1 plate to y9 plate

x1 plate to all, less xg plate

xo plate to all, less x1 plate

v1 plate to all, less y2 plate
v plate to all, less vy plate
X1, X9 plates to ¥1, Yo plates
Grid 1 to Xq, X2, Y1, V2 plates

TYPICAL OPERATION
Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction
Second anode voltage for optimum focus

First anode voltage
v shield voltage

Shield voltage for optimum raster shape
Control grid voltage for cut-off

x deflection coefficient

y deflection coefficient

Minimum screen area

Line width at 10uA beam current

Oscilloscope Tube

Cgl-all

‘h, k-all
Cx1-x2

Cyl-y2

€x1-all, less x2
Cx2-all, less x1

Cyl-all, less y2

Cy2-all, less y1

‘x1 ,X2-y1,y2

Cgl-x1,x2,v1,y2

Vag 10
1250
Vug 1210to
1290
Va2  315to
450
Va1 1250
Vgp 1250
Vg 1180 to
1280
v =30 to
1
=
D, 9.1to
11.6
Dy 2.8 to
: 3.6
10 x 8

Shrinking raster measurement at centre 0.34

Microscope measurement at centre 0.60.

Microscope measurement at edge 0.70
Grid Drive to 10puA beam current(approx.) 23

Page 2, Issue 2.

- Voltages with respect to cathode

12
1500

1460 to
1540

380 to
540
1500
1500

1420 to
1520

=35 to
-66

11 to
14

3.4 to
4.3
10 x 8

0.31
0.50
0.65

23.5

9.0 pF
5.0 pF
3.5 pF
1.5 pF.
5.0 pF
5.0 pF
3.5 pF
3.5 pF
0.2 pF
0.05 pF
16 kv
2000 v
1960 to

2040 v
505 to

720 v
2000 v
2000 v
1905 to

2005 v
~-48 to

-88 v
14.6 to

18.6 V/cm
4.5 to

5.8 V/cm
10x8 c¢m2

0.28 mm
0.44 mm
0.60 mm
24 v



Oscilloscope Tube D14-310..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 8 mm radius about the centre of the tube
face.

Raster distortion will not be greater than 2%. The edges of a test raster will fall
between two concentric rectangles 10 cm x 8 ¢cm and 9.80 ¢cm x 7.84 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular race-plate-to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield
approximately 90 mm from the face and should not extend more than 200 mm from the
face. The ampere turns required will be equal to 14 ’Va4 (where Va4 is quoted in kV)
with provision for reversing the current. The sensitivity (for both x and y plates) at
75% deflection of the useful scan shall not differ by more than 2% from the sensitivity
over 10% deflection.

It is preferable that the mean x and y plate potentials are equal otherwise some
deterioration in performance will occur. Under no circumstances should the mean ¥
plate potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 1.4 kg

MOUNTING POSITION - unrestricted

Rage 3, Issuel.
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D14-310.. Oscilloscope Tube

8.5
&5
i R —
s %
1 IBOOR 9R
i IBOOR 80
e {
20 100 USEFUL SCREEN AREA
MAX+"  MIN {
30 )
4R MAX 60 +2
142 S _L
35 o\
g
206
i5 CT8
397 255 00
s 5 e
420 25R
uak 86 DIA
+0-5
268 REFERENCE LINE AT 585DIA.
SIDE PINS 1-O%0-1DIA. |
TO PROTRUDE 4.0%+0-5
57+1-5DIA
e BI2F BASE o
VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(CT8 AT RIGHT) (CT8 AT LEFT)
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen, and at a second point on the
parallel neck near the base. The tube should not be subjected to any stress from the
use of clamps and should not be suspended by the base. Connecting leads should not
be soldered directly to the tube pins.

Tolerance on all side pin positions + 5°.

Page 4, Issue?2.



Magnetic Shield MS1 D14-310..

EXAMPLE OF TYPICAL SHIELD

129 1| 108 %1
i H 8Io T é) ‘ T 1 T 1
Vsl -4 | 19 [ 1
hal IF H T L I 1 L — L{
7+0-
| 4HOLES 3720 ST /"\ I
| 4DIA f 44-5
| \J DIA
|
| | 4*_
1] 1
| 379
| +
|
| 235
| +1
Il i
| 276
' T 228
: [ | £
| |
le—||l 98 I
| DA ROMMET
{MIN
! I
1 i
! e =
1 o
| ‘ W}‘Bm =
Owm
- _ 12-7 . - I D w
t0:5 Om
| ‘ -
| | I = -
] I [ 129 ' Il -
l I l I =)
SN, | | | S e
T T i 3 HOLES 4DIA 1
254 | 1N EQUISPACED 254 !
s TGt W T -
F T e—omin—] P -
DIA
MATERIAL  O-35+0-0O5Mumetal
& +
}‘— 60 —l HatLe £50 FINISH Silver hammer outside
S — < PADS Soft sponge closed cell
{5 P \ neoprene
ISR METAL TOLERANCES * O-5 Unless
"'I rJ otherwise stated
| ! 1 Third angle projection
| | All dimensions in mm
=z E& <4 60 Not to be scaled
| e
1
L L
. 4 PADS
= o 9.5 THICK
Thorn Radio Valves and Tubes Limited BH'MAH
Page E1, Issuel.



D14-310.. Tube Coil TW 29

MANDREL FOR TWIST COIL Tw29

S S = = =
__90 _ 87 ! _
DIA DIA
——e e —
|
[e—35—
All dimensions in mm Not to be scaled

MANDREL
Shaped from wood in the form of a truncated circular cone, dimensions as above.

SHIELD
This twist coil is designed to be used in conjunction with magnetic shield MS1 for
D14-310..

WINDING

1600 turns of 0.140 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

from smaller end of winding. )

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx.550 2. Twist coefficient approximately 7 mA/degree measured on
typical D14-310..with V54 =12 kV and V51 = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube and secured to tube in two
places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited HHIMAH
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Oscilloscope Tube D16-100..

GENERAL ; - Qa,
This 10 em x 10 ¢cm square faced tube with Y —] — s
electrostatic focusing and deflection is X, __'E' TH—x
designed for use as an x-y plotter. The Y2 — L= 2
tube incorporates spiral post deflection a3~ ™ =
acceleration. - Q
°| —_— - ==
Heater voltage Vh 6.3 V q —1 ™
Heater current In 0.3 A k — 5 )
h h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vaq 6.0 1.5 kv
Third anode voltage Va3 2.3 0.7 kv
Second anode voltage Vas 1.0 0 kv
First anode voltage Vai 2.2 0.7 kv
Negative grid voltage =Vl 200 1.0 A%
a
Peak x plate to third anode voltage Vx- a3(pk) 500 = o
X
Peak y plate to third anode voltage Vy-a3 (pk) 500 = g
x plate to third anode resistance Rx-a3 3.0 e j
y plate to third anode resistance Ry-a3 100 & o
%)
Control grid to cathode resistance Rg1-k 1.5 = o
Second anode current Ia2 10 =
P.D.A. ratio (Va4/Va3) 8.2:1
Helix resistance - 50 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN
This type is usually supplied with GH phosphor (D16-100GH) giving a green trace of

medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited BHIMAH
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D16-100..

INTER-ELECTRODE CAPACITANCES

Oscilloscope Tube

Grid 1 to all Cgl-all
Cathode to all Ck-all

X1 plate to xo plate Cx1-x2

y1 plate to yg plate Cyl-y2

x1 plate to all, less xo plate Cx1l-all, less x2
xg plate to all, less x; plate cx2-all, less x1
y1 plate to all, less yy plate Cyl-all, less y2
yo plate to all, less y; plate Cy2-all,less y1
X1, xg plates to y1, yo plates cxl,x2-yl,y2
Grid 1 to x1, xg plates Cgl-x1,x2
Grid 1 to y, y2 plates Cgl-yl,y2

TYPICAL OPERATION - voltages with respect to cathode.

Fourth anode voltage Vag
Mean deflector plate potencial

Third anode voltage for optimum Vas

astigmatism correction

Second anode voltage for optimum focus Vgo
First anode voltage Vai
Shield voltage for optimum raster shape Vg
Control grid voltage for cut-off Vgl
x deflection coefficient Dy
y deflection coefficient Dy

Line width at 10 uA beam current
Shrinking raster measurement at centre
Shrinking raster measurement at corner

Grid drive for 10 uA beam current (approx.)

Issue 2, Page 2

2.5
1250

1200 to
1300

250 to
450

1250

1200 to
1300

-45 to
-85

13.5 to
17

13.5 to
17

0.50
0.68
28

4.0
2000

1925 to
2075

400 to
720

2000

1925 to
2075

=72 to
-135

21.6 to
27.2

21.6 to
27.2

0.31
0.58
26

10.5 pF
3.5 pF
2.3 pF
1.0 pF
6.2 pF
6.4 pF
5.4 pF
5.2 pF
1.2 pF
0.8 pF
0.8 pF
4.5 kv
1500 \Y%
1425 to

1575 \%
280 to

580 A%
1500 \Y%
1425 to

1575 \Y%
=53 to

-105 A%
18.5 to

23.5 V/cm
18.5 to

23.5 V/ecm
0.32 mm
0.58 mm
27 \%



Oscilloscope Tube D16-100..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 6 mm radius about the centre of the tube
face.

Raster distortion : the edges of a test raster will fall between two concentric squares
10 cm x 10 cm and 9.74 cm x 9.74 cm at a p.d.a. ratio not greater than 2:1.

Rectangularity of x and y axes is 90° + 1°.

The horizontal trace will be parallel with the axis of the rectangular face-plate to
within £5°. A twist coil will be required to effect accurate alignment. This shouldbe
mounted inside the magnetic shield approximately 100 mm from the face and should not
extend more than 170 mm from the face. The ampere turns required will be equal to
13/Vas (where Va4 is quoted in kV) with provision for reversing the current. The
sensitivity (for both x and y plates) at 75% deflection of the useful scan will not differ
by more than 2% from the sensitivity over 10% deflection.

It is not advisable that the deflector plates be run asymmetrically, or severe raster
distortion may result and the focus quality cannot be guaranteed. It is preferable
that the tube be operated with mean x and y potentials equal, otherwise the raster
distortion and focus quality will suffer and the limits for Va3 and Vg will differ from
specification.

It is recommended that the maximum p.d.a. ratio is not exceeded as this may reduce
scan area.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.2 kg

MOUNTING POSITION - unrestricted

It is advisable to support the tube near the screen and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Issue 3, Page 3
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D16-100..

Oscilloscope Tubé

li2:5R | B /: 1
N .
124 ! : 100 CT8 symmetrical tolerance + 3 mm
2 | | MIN about centre line of 122 dimension.
| |
P
— ' T USEFUL SCREEN AREA
A
Al 1244 2]
- 122¢1-5 ——351p ‘.._— 165 £2 Hl
| Y |
| _ 4 4 , 1
FP\?;AS)? )Tzstz S84
TOL* W3 /)
MAX
el 242
- _ 1 cTs
239
f— +5
«l 706R ||_114:52
DIA
366
+ _ _
23 REFERENCE LINE AT 52.5 DIA
5115 DIA
TP - BI2F BASE
T
f M s VIEW AA
@cs @0
Y|
X L]
Y|

VIEWED FROM PINS FREE END

All dimensions in mm
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Magnetic Shield MS45 D16-100..

EXAMPLE OF TYPICAL SHIELD

MATERIAL 0O-35 Mumetal
METAL TOLERANCES*O5

FINISH Silver hammer
outside
Matt black
inside
PADS Soft sponge
closed cell
neoprene
All dimensions in mm. ?
Not to be scaled. |
w
a.
o
w X
! (7¢]
| o
=)
-
| s
1 7]
| (=]
260
— %2
6 PADS 8X25X 35 ’
| |
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+ \
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i o g s g s
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[ i
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3 HOLES 4DIA I Y T O 1 ;
S B I — % ‘
EQUISPACED -?— 4 —? L L
L
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D16-100.. Tube Coil TW 45

MANDREL FOR TWIST COIL Tw45

- — 40—

—

\

All dimensions in mm

SHIELD

This twist coil is designed to be used in conjunction with Magnetic Shield MS45 for
D16-100..

WINDING

1500 turns of 0.140 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 590 Q. Twist coefficient approx, 3.4 mA/degree measured on a
typical D16-100.. with V37 =2.0kV and Vg4 = 4.0kV.

FITTING

The completedtwist coil shouldbe pushed hard on to the tube and secured in two places
with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BRIMAR
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Oscilloscope Tube D16-110..

GENERAL - a,
This square faced tube with 10cm x 10cm display y
area has spiral p.d.a., electrostatic focusing and x' '—F‘ :xs
deflection. The tube is designed for medium band- | Lo 2
width applications and is capable of being deflected Y2 —
by transistor circuits. O3 == ==
. -——02
Q) — == ==
Heater voltage Vh 6.3 v g, —1 -
Heater current In 0.3 A l @
kh' 'h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vagq 7.0 2.5 kV
Third anode voltage Va13 1.8 0.6 kv
Second anode voltage Va2 1.0 0 kv
First anode voltage Va1 1.8 0.6 kv
Negative grid voltage 'Vgl 200 1 v
Peak x plate to third anode voltage Vx-a3 (pk) 500 - v
Peak y plate to third anode voltage vy-aa(pk) 500 - v i
x plate to third anode resistance 100 - kQ a
o
y plate to third anode resistance 100 = kQ O
w
Control grid to cathode resistance 1.5 = MQ o g
-
Second anode current 10 - KA =4 E
P.D.A. ratio (Va4/Va3) 4.56:1 3;
Helix resistance - 50 MQ (=]

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D16-110GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Operational and Safety Recommendations
for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH
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D16-110..

INTER - ELECTRODE CAPACITANCES

Grid 1 to all

Heater and cathode to all

x] plate to xg plate

y1 plate to y2 plate

x1 plate to all, less xg plate
xg plate to all, less xj plate
y1 plate to all, less y2 plate
yo plate to all, less yj plate
X1, Xg plates to y1, y2 plates
Grid 1 to x1, x2, y1, y2 plates

TYPICAL OPERATION
Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction
Second anode voltage for optimum focus

First anode voltage

Shield voltage for optimum raster shape

Control grid voltage for cut-off
x deflection coefficient
y deflection coéfficient

Minimum screen area
Line width at 10 A beam current

Oscilloscope Tube

Cgl-all

Ch, k-all
Cx1-x2

Cyl-y2
Cx1-all, less x2
Cx2-all, less x1
Cyl-all,less y2
Cy2-all, less y1
Cx1,x2-yl,y2

Cgl-x1,x2,yl.y2

Vaq

Shrinking raster measurement at centre

Grid drive to 10 pA beam current

- voltages with respect to cathode.

4.0
1000

1000*

175 to
400

1000
1000*

=27 to
=53

14.5 to
18.5

8.5 to
10.7

10 x 10

0.30
17

12 PF
7.0 pF
2.4 pF
1.5 pF
6.8 pF
6.6 pF
5.0 pF
5.0 pF
0.7 pF
1.4 pF
6.0 kv
1500 v
1500* v
260 to

600 v
1500 v
1500* v
=40 to

-80 v
21.8 to

27.8 V/cm
12.8 to

16.1 V/cm
10x10 cm?
0.24 mm
17 v

* The required voltage will not differ from the quoted value by more than + 50V.

Page 2, Issue 2.



Oscilloscope Tube D16-110..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 6 mm radius about the centre of the tube
face.

Raster distortion : the edges of a test raster will fall between two concentric squares
10cm x 10 cm and 9.7c¢cm x 9.7 em.

Rectangularity of x and y axes is 90° + 1°.

The horizontal trace will be parallel with the axis of the rectangular face-plate to
within + 5°. A twist coil will be required to effect accurate alignment. This should be
mounted inside the magnetic shield approximately 160 mm from the face and should not
extend more than 215 mm from the face. The ampere turns required will be equal to
13/Vaz (where Va4 is quoted in kV) with provision for reversing the current. The
sensitivity (for both x and y plates) at 75% deflection of the useful scan will not differ
by more than 2% from the sensitivity over 10% deflection.

It is not advisable that the deflector plates be run asymmetrically, or severe raster
distortion may result and the focus quality cannot be guaranteed. It is preferable
that the tube be operated with mean x and y potentials equal, otherwise the raster
distortion and focus quality will suffer and the limits for V3 and Vg will differ from
specification.

It is recommended that the maximum p.d.a. ratio is not exceeded as this may reduce
scan area.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 1.2kg
MOUNTING POSITION - unrestricted
It is advisable to support the tube near the screen and at a second point on the parallel

neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.

Page 3, Issue 2.
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D16-110.. Oscilloscope Tube

e
! A,

r i
Y i
||2'5R |
124 |} il 100
2 ] ! MIN
! i
CE PRSI SR — I_
~
USEFUL SCREEN AREA
TOL.* 3.5
ﬁte
T 2st2
18
MAX
260
+5
384 36 L l4-st2
max DIA
SOR i
" REFERENCE LINE
56+ 1-5DIA
N
BI2F BASE
VIEW AA
|
, @9,
X5 Q
2| 9 "u/\
P, 450 ts°
l __MAJOR
o ]gq, AXIS
h,k
2
VIEW FROM PINS FREE END VIEW FROM SCREEN END
(CT8 ATTOP) (CT8 AT TOP)
All dimensions in mm Not to be scaled

* CT8 symmetrical tolerance + 3 mm about centre line of 122 dimension on CT8 side.
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Magnetic Shield MS63 D16-110..

EXAMPLE OF TYPICAL SHIELD

120°
120°
135 +1
2 = internal
- ~
[
| | l
e 135%1 —-—-‘
internal L
4 PADS 30X9-5X6-4 ' 5
il =
| il "
| ]
i il i
|
140
+1
Z‘I.’O i
+ a
203 I o
| 1 pd| (X}
DlA (72
4 =
2y
Z - oy
—?—— 310 &
FIT GROMMET +i 73
o8 | =
MIN
3PADS 30X9.5X32
MATERIAL  O-35+0-05Mumetal [1] [ ]
FINISH silver hammer outside | 11 |[I|! |,
PADS Soft sponge closed L1 i
cell neoprene - - Q—
METAL TOLERANCES ' +0.5 R ] R ‘r'o ]
Unless otherwise | i
) ) sptcd 62%l—= 3 HOLES 4DIA
All dimensions in mm internaldia EQUISPACED
Not to be scaled
Thorn Radio Valves and Tubes Limited BHIMAH
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D16-110.. Tube Coil TW45

MANDREL FOR TWIST COIL Tw45s

108 88 108
All dimensions in mm - - N:t to be scaled
SHIELD

This twist coil is designed to be used in conjunction with Magnetic Shield MS63 for
D16-110..

WINDING

1500 turns of 0.140 mm Lewmex Grade 1 or 2 wire, or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires

from smaller end of winding.
Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the

edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 590 2. Twist coefficient approx. 4.0 mA/degree measured on a
typical D16-110.. with V47 = 1.5kV and Vg4-k = 6.0KkV.

FITTING

The completedtwist coil shouldbe pushed hard on to the tube and secured intwo places
with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D18-130..

GENERAL \ - a,
This short rectangular tube with 12 cm x 10 cm Y, = [ o
display area, spiral p.d.a.,electrosatic focusing x __', TH—X5
and deflection is designed for general purpose Y‘ _ ] "Lem
applications. It is capable of being deflected by 02 e
transistor circuits. A - =10
: qQ == -
Heater voltage Vh 6.3 \4 9, —1 = =
Heater current Ih 0.3 A Lé a )
kh' 'h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vagq 4.0 1.5 kV
Third anode voltage Vas 1.8 0.6 kV
Second anode voltage Va2 1.0 0 kV
First anode voltage Val 1.8 0.6 kV
Negative grid voltage -Vg1 200 1.0 v
Peak x plate to third anode voltage Vx-a3 (pk) 500 - v
Peak y plate to third anode voltage Vy-a3(pk) 500 = v w
x plate circuit impedance Zx 100 = kQ %
y plate circuit impedance Zy 100 - kQ =2 o
(=)
Control grid to cathode resistance Rg1-k 1.5 - MQ - g
=
Second anode current Iao 10 = HA = 7
P.D.A. ratio (Va4/Va3) 2.2:1 S
Helix resistance - 15 MQ

All voltages referred to cathode unless otherwise stated

PHOSPHOR SCREEN
This type is usually supplied with GH phosphor (D18-130GH) giving a green trace of

medium short persistence. Other phosphor screens can be made available to special
order.

This data shouldbe readinconjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH

Issue 2, Page 1



D18-130..

INTER - ELECTRODE CAPACITANCES
Grid 1 to all

Heater and cathode to all

x) plate to xg plate

y1 plate to yg plate

x1 plate to all, less xg plate
xg plate to all, less x1 plate
y1 plate to all, less yg plate
y2 plate to all, less y; plate
x1, x2 plates to y1, y2 plates
Grid 1 to x1, x9, y1, y2 plates

TYPICAL OPERATION - voltages with respect to cathode.

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Second anode voltage for optimum focus

First anode voltage
Shield voltage for optimum raster shape
Minimum useful screen area

Control grid voltage for cut-off
x deflection coefficient
y deflection coefficient

Line width at 10 yA beam current

Oscilloscope Tube

Cgl-all

ch, k-all
Cx1-x2

Cyl-y2
Cxl-all,less x2
Cx2-all,less x1
Cyl-all,less y2
Cy2-all,less yl
Cx1,x2-yl,y2

Ccgl-x1,x2,yl,y2

Va4

Shrinking raster measurement at centre

Microscope measurement at centre

10

4.5
2.3
1.2
6.3
5.9
4.8
4.9
0.6
0.9

3.0
1500

1500*

270 to
570

1500
1500*
12 x 10

-40 to
-80

23 to
29

13 to
16.5

0.25
0.49

pF

pF
pF
pF
pF
pF
pF
pF
pF
pF

kv

< < < <

()

cm

<

V/cm

V/cm

* The required voltage will not differ from the quoted value by more than + 50V.
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Oscilloscope Tube D18-130..

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 7.5 mm radius about the centre of the tube
face.

Raster distortion: the edges of atest raster will fall between two concentric rectangles
I2cm x10cm and 11.7 cm x 9.75 cm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°, A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield approx-
imately 80 mm from the face and should not extend more than 130 mm from the face.

1t is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under any circumstances the mean y plate pot-
ential should never differ from the mean x plate potential by more than 50V when the
tube is operated at 3 kV.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In additiondue attention should be paid to
the position of the tube relative to transformers and chokes.

MOUNTING POSITION - unrestricted.

TUBE WEIGHT (approximate) 1.4kg

Issue 2, Page 3
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D18-130.. Oscilloscope Tube
145-5%2
A I h
B3R
3500R
205
| __2I18OR 12
\— ,
; 4
TP
14415 ;
) |
2313 f
T 4RMAX
163 '
198 15
s 289
5
o set2| 310
REFERENCE LINE “[ : 1A | MAX
AT 575 DIA. I5R |
56115
DIA ]

i

MAJOR
b @ AXJIS =
4

T

Y2

VIEW FROM SCREEN END

(CT8 AT RIGHT)
All dimensions in mm.

\/"2
9 x
VIEW FROM PINS FREE END

(CT8 AT LEFT)
Third angle projection. Not to be scaled

It is advisable to support thetube nearthe screen, and at a second point onthe parallel

neck near the base.

The tube should not be subjected to any stress from the use of

clamps and should not be suspended by the base. Connecting leads should not be soldered

directly to the tube pins.
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Magnetic Shield MS 61

MATERIAL 0-35 1 0-05 Mumetal
METAL TOLERANCES *0O:5 Unless otherwise

stated

PADS Soft sponge closed cell
neoprene

FINISH Silver hammer outside

All dimensions in mm
Not to be scaled
Third angle projection

116 internal ————
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Thorn Radio Valves and Tubes Limited
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D18-130.. Tube Coil TW 48

MANDREL FOR TWIST COIL TW48

107 |
1
[— ﬁ\ B
24R
|
- - 98 - - 108 —
/ 33R j\
J _l
~—40 —= 123 —|
All dimension in mm Not to be scaled

MANDREL

Shaped from wood to dimensions given above.

SHIELD

This twist coil is designed to be used in conjunction with magnetic shield MS61 for
D18-130..

WINDING

2000 turns of 0.14 mm Lewmex Grade 1 or 2 wire, or approved alterative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are gealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 900 Q. Current required for + 5° twist is + 9.5 mA measured on
a typical D18-130.. with V54 =3.0 kV and V43 = 1.5 kV.

FITTING

The completed twist coil should be pushed onto the tube from the base end as far as
it will travel and fastened with adhesive tape.

Thorn Radio Valves and Tubes Limited B"lMAH
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Oscilloscope Tube D18-160 ..

PRELIMINARY DATA

GENERAL — Q4
This 12 cm x 10 cm rectangular aluminised
tube with electrostatic focusing and deflection I
uses a mesh p.d.a. to achieve high deflection X, __l (X
gensitivity and high brightness without —————a} s>
additional electrode control voltages. The Fs = 1
tube is designed for transistor deflection Yi ——0—' I—,‘_——-Yz
. . . 1
medium to high bandwidth applications. = a
g; +—== == 03|
o= Lo 2
Heater voltage Vi 6.3 v P ST
Heater current L 0.3 A k _@
h h
ABSOLUTE RATINGS Max Min
Fourth anode voltage Vg 13 8.0 kv
Third anode voltage Vas 2.5 1.4 kv
Second anode voltage Va2 1.0 - kV
First anode voltage Val 2.5 1.4 kv
Negative control grid voltage 'Vgl 200 ) | v
Peak x plate to third anode voltage Vx-a3(pk) 500 - v
Peak y plate to third anode voltage Vy-a3(pk) 500 - v
x plate to third anode resistance Ry-a3 100 e kQ
y plate to third anode resistance Ry_a3 100 - kQ
Control grid to cathode resistance Rgl-k 1.5 - MQ
Second anode current Iaz 10 - LA
P.D.A. ratio (Va4/Va3) 71 -

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D18-160GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

This data should be read in conjunction with Brimar Operational and Safety
Recommendations for Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAR
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D18-160.. Oscilloscope Tube

INTER-ELECTRODE CAPACITANCES

Grid 1 to all Cg1-all 9.5 pF
Heater and cathode to all Ch. k=all 3.5 pF
X7 plate to xy plate C1-x2 2.0 pF
yj plate to y, plate Cy1-y2 1.5 pF
x; plate to all. less x, plate Cx1-all, less x2 6.0 pF
x2 plate to all, less x; plate Cy2-all, less x1 6.0 pF
yi plate to all. less y, plate Cy1-all, less y2 5.0 pF
y2 plate to all, less y, plate Cy2-all, less y1 5.0 pF
Xy, x5 plates to Yy Y2 plates x1,x2-y1,y2 0.8 pF
Grid 1 to x;. Xy, Y1- Y2 plates Cgl-x1. x2.y1,y2 0.8 pF
TYPICAL OPERATION - Voltages with respect to cathode
Fourth anode voltage Vs 3 12 kv
Mean deflector plate potential 2000 v
Third anode voltage for optimum Va3 1970 to
astigmatism correction 2030 v
Second anode voltage for optimum V82 420 to
focus 660 v
First anode and shield 1 voltage Vai +s1 2000 v
Shield 2 voltage for optimum Vg2 1950 to
raster shape 2050 v
Control grid voltage for cut-off vgl -40 to
~80 v
x deflection coefficient D, 11.0 to
’ 14.2 VAm
v deflection coefficient D, 4.3 to
' 5.8 VAkm
Minimum screen area 12x10 cm2
Line width at 104A beam current
Shrinking raster measurement at centre 0.35 mm
Microscope measurement at centre 0.65 mm
Microscope measurement at edge 0.9 mm
Grid Drive to 10uA beam current (approx.) 18 v

Page 2, Issue2,



Oscilloscope Tube D18-160..

RASTER DISTORTION AND ALIGNMENT
The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 10 mm radius about the centre of the tube
face.

Raster distortion: The edges of a test raster will fall between two concentric
rectangles 120 mm x 100 mm and 117 mm x 97.5 mm.

Rectangularity of x and y axes is 90° + 1°. The horizontal trace will be parallel with
the axis of the rectangular face-plate to within + 5°. A twist coil will be required to
effect accurate alignment. This should be mounted inside the magnetic shield
between 200 mm and 250 mm from the face.

The ampere turns required will be equal to 14/ V_, (where V ls quoted in kV) with
provision for reversing the current. The sensitivfty (for both x and y plates) at 75%
deflection of the useful scan will not differ by more than 2% from the sensitivity over
25% deflection.

It is preferable that the mean x and y plate potentials are equal otherwise some
deterioration in performance will occur. Under no circumstances should the mean y
plate potential differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) - 2.1 kg
MOUNTING POSITION - unrestricted

Page 3, Issuel.
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D18-160..

r.3soo ‘ 'E

1205 |4 | : IOOMIN
2 ..:rzlaonl :
e
L_IZO__I
Lt

Oscilloscope Tube

440
MAX

86 DIA
+1-5

. - L
REFERENCE LINE AT 58.5DIA

57115 DIA

BI2F BASE —e

VIEW FROM PINS FREE END
(CT8 AT RIGHT)

All dimensions in mm

60
12

cT8

VIEWED FROM SCREEN END

(CT8 AT LEFT)
Not to be scaled

It is advisableto support the tube near the screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended hy the base.
soldered directly to the tube pins.
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Magnetic Shield MS 84 D18-160..
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3 PADS

40Xx25X 8 MATERIAL  0-35 % 005 Mumetal
FINISH Silver hammer outside
PADS Soft sponge closed

cell neoprene

METAL TOLERANCES * O-5 Unless
otherwise stated
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Not to be scaled
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D18 -160.. Tube Coil TW 29

MANDREL FOR TWIST COIL TWw29

I ——
|
90 _ _ 87 _ . _ _
DIA DIA
|
fe—35 —»
All dimensions in mm Not to be scaled

MANDREL

Shaped from wood in the form of a truncated circular cone, dimensions as above.
SHIELD

This twist coil, is designed to be used in conjunction with magnetic shield MS84 for
D18-160..

WIND ING

1600 turns of 0.140mm Lewmex Grade 1 or 2 wire. or approved alternative, layer
wound on the adhesive side of adhesive backed crepe paper to give 5 mm margins
between the coil and each edge of the mandrel.

Start and finish of winding to be brought out on 450 mm long thin flexible lead wires
from smaller end of winding.

Varnish, if necessary, cover with adhesive backed crepe paper and ensure that the
edges of the coil are sealed in place.

ELECTRICAL CHARACTERISTICS

Resistance approx. 5502, Twist coefficient approximately 6.5 mA/degree measured
on typical D18-160.. with Va4 = 12kV and Val = 2.0 kV.

FITTING

The completed twist coil should be pushed onto the tube and secured to tube in two
places with suitable adhesive tape.

Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube D21-10..
MAINTENANCE TYPE

GENERAL

This 21 cm (8.5 inch) diameter tube with
electrostatic focusing and deflection has
a large display area and can operate ata
p.d.a. ratio of 2:1.

Heater voltage Vh 6.3 V
Heater current Iy 0.3 A

ABSOLUTE RATINGS

Maximum fourth anode voltage Vaq (max) 6.6 kv

Maximum first and third anode voltage val+a3(max) 3.3 kV

Maximum second anode voltage Va2 (max) 2.0 kv

Maximum negative grid voltage =Vg(max) 220 v

Minimum negative grid voltage =Vg (min) 1.0 v

Maximum peak x plate to third anode voltage Vx-a3 (pk)max 500 v

Maximum peak y plate to third anode voltage Vy-k(pk)max 500 v &
Maximum peak heater to cathode voltage Vh-k(pk)max 150 kQ g
Maximum x plate to third anode resistance Ry-a3 (max) 100 kQ 8 m
Maximum y plate to third anode resistance Ry-a3(max) 100 kf2 3 g
Maximum grid to cathode resistance Rg-k(max) 1.5 MQ = -
Maximum p.d.a. ratio 2:1 cg;

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D21-10GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Type D21-10GH is the commercial version of the CV9315.

Thorn Radio Valves and Tubes Limited BHIMAH
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D21-10.. Oscilloscope Tube
INTER - ELECTRODE CAPACITANCES
Grid to all Cg-all 8.0 pF
Cathode to all Ck-all 10 pF
x1 plate to x2 plate Cx1-x2 4.0 pF
y1 plate to yo plate cyl-y2 2.0 pF
x1 plate to all, less xg plate Cx1-all, less x2 8.0 pF
x2 plate to all, less x; plate Cx2-all, less x1 8.0 pF
y1 plate to all, less yj, plate Cyl-all,less y2 6.0 pF
y2 plate to all, less y; plate cy2-all,less y1 6.0 pF
TYPICAL OPERATION - voltages with respect to cathode
Fourth anode voltage Vaq 4.0 6.0 kv
First and third anode and shield voltage Val+a3+s 2.0 3.0 kV
Second anode voltage Va2 540 to 800 to

800 1200 A
Grid voltage for cut-off Vg =24 to -36 to

-56 -84 v

x deflection coefficient Dy 23 to 34.5 to

32 48 V/em
y deflection coefficient Dy 19 to 28.5 to

27 40.5 V/cm
Minimum Bcreen area 15 x 15 15 x 15 em?

RASTER DISTORTION AND ALIGNMENT

The undeflected spot will fall in a circle of 10 mm radius about the centre of the tube
face.

Raster distortion: the edges of atest raster will fall betweentwo concentric rectangles
12.5 ¢m x 12.5 ¢m and 12.25 cm x 12,25 cm.

Rectangularity of x and y axes is 90° £ 1°.

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. The mean y plate potential should never differ
from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING

Adequate magnetic shielding is required. In addition due attention shouldbe paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 2.4kg

MOUNTING POSITION - unrestricted

Issue 3, Page 2



Oscilloscope Tube D21-10..
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VIEW FROM PINS FREE END VIEWED FROM SCREEN END
(PIN 6 AT BOTTOM)
All dimension in mm Not to be scaled

Connecting leads should not be soldered directly to tube pins.

It is advisable to support the tube nearthe screen, and at a second point on the parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.
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D21-10..

EXAMPLE OF TYPICAL SHIELD

Magnetic Shield MS 52

206 21

internal dia

g i
= v =
| p————-
S
\\47

P——

'y
/
4 PADS 38X 9-5X 35 &
223
+ |
MATERIAL O35 % 0.-05 Mumetal
METAL TOLERANCES +0O:5
Unless otherwise stated 65
FINISH Silver hammer outside
PADS Soft sponge closed 86
cell neoprene =
All dimensions in mm
Not to be scaled
61t
internal dia
Thorn Radio Valves and Tubes Limited HHIMAH
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Oscilloscope Tube D21-102..

GENERAL

This 21 ¢cm (8.5 inch) diameter aluminised tube
with electrostatic focusing and deflection has
a large display area and can operate at a p.d.a.
ratio of 2:1.

Heater veltage Vh 6.3 v
Heater current I, 0.3 A

ABSOLUTE RATINGS

Maximum fourth anode voltage Va4(max) 6.6

Maximum first and third anode voltage Val+a3(max) 3.3

Maximum second anode voltage VaZ(max) 2.0

Maximum negative grid voltage =Vg(max) 220

Minimum negative grid voltage =Vg(min) 1.0

Maximum peak x plate to third anode voltage Vx-a3(pk)max 500

Maximum peak y plate to third anode voltage Vy-k(pk)max 500 T
Maximum peak heater to cathode voltage Vh-k(pk)max 150 =
Maximum x plate to third anode resistance Ry-a3(max) 100 - @
Maximum y plate to third anode resistance Ry-a3(max) 100 3 ":“
Maximum grid to cathode resistance Ry k(max) 1.5 5 ~
Maximum p.d.a. ratio 2:1 g

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (D21-102GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Thorn Radio Valves and Tubes Limited BHIMAH
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D21-102.. Oscilloscope Tube

INTER - ELECTRODE CAPACITANCES

Grid to all Cgaall 8.0 pF
Cathode to all Ck-all 10 pF
x1 plate to xy plate Cx1-x2 4.0 pF
yy plate to Yo plate Cyl-y2 2.0 pF
x1 plate to all, less x, plate Cx1-all, less x2 8.0 pF
Xg plate to all, less Xy plate Cx2-all, less x1 8.0 pF
¥y plate to all, less yg plate Cy1-all, less y2 6.0 pF
Yo plate to all, less ¥ plate cy2-all, less y1 8.0 pF

TYPICAL OPERATION - voltages with respect to cathode

Fourth anode voltage Vag 8.0 kv
First and Third anode and shield voltage V3145345 3.0 kv
Second anode voltage Va2 800 to

1200 \'
Grid voltage for cut=-off Vg =38 to

-84 v
x deflection coefficient Dy 34.5 to

48 V/em
y deflection coefficient Dy 28.5 to

40.5 V/em
Minimum screen area (corners cut) 15 x 15 em?2

RASTER DISTORTION AND ALIGNMENT
The undeflected spot will fall in a circle of 10 mm radius about the centre of the tube
face.

Raster distortion: the edges of a test raster will fall between two concentric
rectangles 12.5 ¢cm x 12.5 c¢m and 12.25 c¢cm x 12.25 ¢m.

Rectangularity of x and y axes is 90° + 1°,

It is preferable that the mean x and y plate potentials are equal otherwise some
deterioration in performance will occur. The mean y plate potential should never
differ from the mean x plate potential by more than 50V.

MAGNETIC SHIELDING
Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

TUBE WEIGHT (approximate) 2.4 kg

MOUNTING POSITION - unrestricted

Page 2, Issue 1.



Oscilloscope Tube D21 -102..
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All dimensions in mm Not to be scaled

Connecting leads should not be soldered directly to tube pins.

Itis advisable to support the tube near the screen, and at a second point onthe parallel
neck near the base. The tube should not be subjected to any stress from the use of
clamps and should not be suspended by the base.
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D21-102 .. Magnetic Shield MS 52

EXAMPLE OF TYPICAL SHIELD

internal dia
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MATERIAL 035 £ 005 l
METAL TOLERANCES T, 08
Unless otherwise stated 6-5‘

FINISH Silver hammer outside
PADS Soft sponge closed
cell neoprene
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All dimensions in mm
Not to be scaled
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Thorn Radio Valves and Tubes Limited BH'MAH
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Oscilloscope Tube

Maintenance Type 1 I—+aa
x—H = H—x
< ——

3 peliimedl a,
G—] =—a
g—+ =
Base B12F, Cap CT8 k—r "~
loml s
GENERAL b h

This 4 inch diameter tube incorporates a means of beam blanking at anode potential which
avoids d.c. coupling to the grid. The screen is not aluminised. The standard phosphor for this
tube is P31, but P7 and P11 can be supplied to special order.

Heater Voltage Vh 6-3 v
Heater Current Ih 0-3 A
ABSOLUTE RATINGS

Maximum Fourth Anode Voltage Vad(max) 7:0
Minimum Fourth Anode Voltage Vad(min) 2:0
Maximum Third Anode Voltage Va3(max) 2:0
Maximum Second Anode Voltage Va2(max) 500
Maximum First Anode Voltage Vat(max) 17
Maximum Negative Control Grid Voltage =Vg1(max) 300
Minimum Negative Control Grid Voltage =V (min) 1-0
Maximum x plate to Third Anode Voltage V x-a3(max) 500
Maximum y plate to Third Anode Voltage Vy-a3(max) 500 w
Maximum Peak Heater to Cathode Voltage Yh-k(pk)max 250 %
Maximum x plate to Third Anode Resistance R-ad(imax) 50 o
Maximum y plate to Third Anode Resistance Ryea3(max) 100 g
Maximum Control Grid to Cathode Resistance Rg1-k(max) 15 j
Minimum Helix Resistance 50 o
Maximum P.D.A. Ratio 41 g

All votages referred to cathode unless otherwise stated.
INTER-ELECTRODE CAPACITANCES

Grid 1 toall Cgt-all 85 pF
Grid 1 to Grid 2 Cgi-g2 0-3 pF
Grid 2 to all Cg2-all 67 pF
Cathode to all Ck-all 3-2 pF
xq plate to xz plate Cx1-x2 L pF
y1 plate to y; plate Cy1-y2 1-3 pF
x4 and xz plates to ys and y; plates Cx1,x2-y1,y2 05 pF
x4 plate to all, less x; plate Cx1-all, less x2 33 pF
x3 plate to all, less x; plate Cx2-all, less x1 33 pF
y1 plate to all, less y; plate Cy1-all, less y2 32 pF
y2 plate to all, less y; plate Cy2-all, less y1 3-2 pF
Grid 1 to xq, x2, ¥y and y2 plates Cgl-x1,x2,y1,y2 003 pF

The SE4D/P31 is also known as the CV8299.
The SE4D/T14 is also known as the CV8300.

Thorn Radio Valves and Tubes Limited
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SE4D Oscilloscope Tube

TYPICAL OPERATION—Voltages with respect to cathode.

Fourth Anode Voltage Vas 30 40 60 kV
Mean Deflector Plate Potential 750 1000 1500 A
Third Anode Voltage for astigmatism

correction Va3 750* 1000* 1500* A%
Second Anode Voltage for focus Va2 60 to 160 80 to 200 80 to 300 v
First Anode Voltage Va1 750 1000 1500 \%
Interplate Shield Voltage for optimum

raster shape Vs 700 to 800 950 to 1050 1450 to 1550 V
Control Grid Voltage for visual cut-off Vg4 -27t0o-50 -35t0o-65 -53t0-98 V
Beam Blanking Voltage Ve2 695t 930+ 1395t v
Maximum x plate Deflection Coefficient Dy(max) 19 25 375 V/cm
Maximum y plate Deflection Coefficient  Dy(max) 5-0 75 11-25 V/em
Maximum Second Anode Current la2(max) 10 10 10 nA
Maximum Fourth Anode Current ligimasx) 75 100 150 nA
Minimum Screen Area 5x8 5x8 5X8 cm
Line Width 0-5 04 0-35 mm

* The required voltage will not differ from the quoted value by more than - 50V.

t The beam is unblanked when V,=V,4. This grid 2 electrode should not be used as a
brilliance control.

Raster Distortion

At the recommended P.D.A. ratios, over the nominally useful screen area, raster distortion
will not be greater than 2 per cent. Raster geometry can be adjusted by varying the interplate
shield voltage (V) with respect to the mean deflector plate potential. It is essential to ensure
that the correct raster shape has been achieved by this means before adjusting for optimum
focus.

Deflection of the spot is proportional to the voltage applied to the deflector plates within
+ 2 per cent.

Rectangularity of x and y axes is 907 -+ 1°.

The Deflector System

Both x and y plates are designed for symmetrical operation. Should the tube be required to
operate asymmetrically, some degradation of focus and trace geometry will result.

If the mean plate potentials for both x and y plates are the same, the third anode voltage for
astigmatism correction will be within + 50 V of the mean plate potential.

If the x plate mean potential differs considerably from that of the y, greater variation of the
third anode voltage (V,3) and the interplate shield voltage (V) will be required, and the x and y
sensitivities will decrease.

The y plate mean potential should not be allowed to become greater than that of the x or severe
deflection defocusing will result.

The deflection system is designed to intercept part of the beam, so that low impedance deflector
plate drive is desirable.

Magnetic Shielding

Adequate magnetic shielding is required. In addition due attention should be paid to tne
position of the tube relative to transformers and chokes.

Net Tube Weight—0:8 kg (12 Ib)
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Oscilloscope Tube SE4D
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All dimensions in mm. Not to be scaled.

Mounting Position—Unrestricted.

It is advisable to support the tube near the screen, and at a second point on the parallel neck
near the base. The tube should not be subjected to any stress from the use of clamps and should
not be suspended by the base. Connecting leads should not be soldered directly to the tube
pins.

Tolerance on all side pin positions + 5°.
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SE4D Magnetic Shield MS55

EXAMPLE OF TYPICAL SHIELD .

MATERIAL 0-35 Mumetal

METAL TOLERANCES *0O'5
unless otherwise -
stated

FINISH Silver hammer outside

PADS Soft sponge closed

cell neoprene,

All dimensions in mm
Not to be scaled ;
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Thorn Radio Valves and Tubes Limited BHIMAH
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Oscilloscope Tube SE5/2A

i Base B12F, Cap CT8
GENERAL

This 5 in. diameter screen cathode ray tube has two electron guns, common x plates and a
spiral post deflection accelerator. The tube has a common beam alignment electrode and a
separate beam blanking electrode on each gun.

The standard phosphor screen is P31(GH), and screen types P2(GL), P7(GM) and P11(BE) are
available to special order.

Heater Voltage Vh 6-3 \
Heater Current Ih 0-6 A
ABSOLUTE RATINGS
Max Min
Fourth Anode Voltage Vau 8-0 2:5 kV
Third Anode Voltage Va3 2-0 07 kV
Second Anode Voltage Va2 1-0 0 kV
First Anode Voltage Va1 1.7 0-7 kV
Negative Control Grid Voltage V1 200 10 V lE'L-‘
Beam Blanking Voltage Vg2 1-8 0-55 kv o
Peak x plate to Third Anode Voltage Vi-a3(pk) 500 - b4 O
Peak y plate to Third Anode Voltage Vy-a3(pk) 500 - \ 8 ]
x plate to Third Anode Resistance x-a3 50 - MQ iy g
y plate to Third Anode Resistance Ry.a3 100 - kQ o
Control Grid to Cathode Resistance Rgt-k 1-5 - MQ o
Second Anode Current (each gun) ta2 10 - nA w
P.D.A. Ratio (V,4/Va3) 40 =
Post Deflection Helix Resistance - 60 MQ
All voltages referred to cathode unless otherwise stated.
INTER-ELECTRODE CAPACITANCES
Grid 1 toall Codzall 7-6* pF
Cathode to all ci_a“ 5-4% pF
x1 plate to xg plate Cx1-x2 3:05 pF
y1 plate to y; plate Cyly2 1.9* pF
x4 plate to all, less x, plate Cx1-all, less x2 3-8 pF
x2 plate to all, less x4 plate Cx2-all, less x1 3-8 pF
y’1 plate to all, less y' plate Cy1-all, less y'2 3-05 pF
y'2 plate to all, less y'y plate Cy'2-all, less y'1 4-0 pF
y”1 plate to all, less y”; plate Cyr1-all, fess y'2 4-0 pF
y”2 plate to ail, less y”y plate Cyr2-all, less y 1 3:05 pF
Grid 1 and Cathode to xt, X2, y1 and y; plates Cel k-x1.x2, y1, y2 0-5* pF

* Each gun.
Net Tube Weight (approx) I-i5 kg (2:5 Ib)
Thorn Radio Valves and Tubes Limited

o BRIMAR



SE5/2A Oscilloscope Tube

TYPICAL OPERATION
All voltages referred to cathode unless otherwise stated.

Fourth Anode Voltage Vas 3-0 4-0 6:0 kV
Third Anode to Mean y plate Voltage for

astigmatism correction Vazy@ay =50 +50 +50 \'
Second Anode Voltage for Focus (Range) Va2 75 to 250 100 to 300 150 to 450 \4
First Anode Voltage Va1 750 1000 1500 \%
Interplate Shield to Mean x plate

Voltage for optimum raster shape Vex@av) 50 +50 +50 \"
Mean Plate Potentials 750 1000 1500 \%
Control Grid Voltage for cut-off 2 -35to-55 -45to-75 -65to-110 \4
Beam Blanking to First Anode Voltage Vg2-a1 —-=50* -70* -100* \"
Beam Alignment to First Anode Voltage

for coincidence of vertical traces V bax-at +50 +50 +50 \
Minimum Screen Area (each gun) 5 x10 5 x 10 5x10 cem?
Minimum Overlap 40 4:0 40 cm
Minimum x plate Sensitivity Sx(min) 165 22 33 V/em
Minimum y plate Sensitivity Sy(min) 379 70 10-5 V/em
Line Width (Centre) 0-6 0-5 0-5 mm
Line Width (Edge) 12 1-0 1-0 mm

* The beam is unblanked when Vg2 =Va.1. This grid 2 electrode should not be used as a
brilliance control.

Raster Distortion and Alignment

Total scanned area is 6cm (y) x 10cm (x) minimum, measured about a centre 4+ 3mm from the
centre of the tube face.

Angle between axes of deflecting plates is 90° 4+ 1°.
Angle between axes of two guns is 1° maximum.

The undeflected spots will lie within two rectangles 6 mm x 4 mm, the 6 mm side being vertical,
whose centres lie on the vertical centre line of the face, displaced 6 mm above and below the
horizontal centre line.

Coincidence of the two vertical traces at the centre of the tube may be achieved by varying the
voltage on the beam alignment electrode.

The vertical traces, when deflected in the x direction, will register to one line width. Full
deflection registration will be obtained by varying the cathode voltage of one gun with respect
to the other. The variation in cathode voltage required will not be greater than + 1 per cent
of Va3.

Raster distortion on each raster will not be greater than 2 per cent. The edges of a test raster
scanned by one gun will fall between two concentric rectangles 100 mm X 50 mm and 102 mm
x 51 mm.

The individual mean y plate potentials should not differ by more than 10V, and the difference
between these and the mean x plate potential should be as low as possible. Unless these con-
ditions are met, raster distortion, linearity and sensitivity cannot be guaranteed, and the
voltages required for az and the interplate shield (s) will differ from those specified.
It is advisable that the y deflector plate drive impedance should be as low as possible, as the
y plates intercept part of the beam near the edge of the scan area.

Magnetic Shielding

Adequate magnetic shielding is required. In addition due attention should be paid to the
position of the tube relative to transformers and chokes. ’
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Oscilloscope Tube SE5/2A
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VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
(PIN 3 UPPERMOST)

All dimensions in mm, Not to be scaled.

Mounting Position—Unrestricted.

It is advisable to support the tube near the screen, and at a second point on the parallel neck
near the base. The tube should not be subjected to any stress from the use of clamps and should
not be suspended by the base. Connecting leads should not be soldered directly to the tube
pins.

Tolerance on all side pin positions + 5°.
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SE5/2A Magnetic Shield

EXAMPLE OF TYPICAL SHIELD '

MATERIAL O-3520-05 Mumetal

METAL TOLERANCES % O-5Unless \
otherwise stated

FINISH Silver hammer outside \

PADS Soft sponge closed
cell neoprene

All dimensions in mm

MS 58

Not to be scaled 14611
internal dia ! }
f
35 25
. RN N
] 1 1
TR !
[ S ‘LL
|
178
T
I
365
*i
AN
- T
6 PADS 25X 38X 9-5 |
127
Ty tTran-A *
[ i
SRR
[ 1 [ T
Jod et d
b J - - L '}
—
%
80 #|
internal dia
Thorn Radio Valves and Tubes Limited BH'MAH
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Oscilloscope Tube SESF/..

Maintenance Type

\

GENERAL M "

This short 13 cm diameter flat-faced tube with y \

electrostatic focusing and deflection is designed ! l

for general purpose applications. It has a large x—1 LT

screen area coupled with good performance and YZ—__

the added facility of beam blanking at anode 93 o

potential which avoids d.c. coupling to the grid. 0, _t

Heater volta v 6.3 v

o h 9 —f=
Heater current In 0.3 A k —
h' 'h

ABSOLUTE RATINGS Max Min
Fourth anode voltage Vagq 5.0 1.5 kV
Third anode voltage Vas 2.5 0.6 kV
Second anode voltage Vao 500 0 v
First anode voltage Va1 2.5 0.7 kV
Negative grid voltage -Vg1 300 1.0 A%
Beam blanking voltage Vg2 2.5 0.5 kV
Peak x plate to third anode voltage vx-a3 (pk) 500 = \4 b
Peak y plate to third anode voltage Vy-a3 (pk) 500 - v 3
Peak heater to cathode voltage Vh-k (pk)max 250 = v 8 3
x plate to third anode resistance Ry a3 5.0 = MQ 3 g
y plate to third anode resistance Ry-a3 100 = kQ 5 =
Control grid to cathode resistance Rg1-k 1.5 - MQ g
Second anode current Lo 10 - HA
P.D.A. ratio (V,4/Vagnom.) 25 1
Helix resistance = 15 MQ

All voltages referred to cathode unless otherwise stated.

PHOSPHOR SCREEN

This type is usually supplied with GH phosphor (SE5F/GH) giving a green trace of
medium short persistence. Other phosphor screens can be made available to special
order.

Note : Prior to 1972 this tube was produced without external conductive coating.

Thorn Radio Valves and Tubes Limited ; BHIMAH
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SESF/..

INTER - ELECTRODE CAPACITANCES
Grid 1 to all

Grid 2 to all

Cathode to all

x1 plate to x2 plate

y1 plate to yg plate

x1 plate to all, less xg plate

xg plate to all, less x; plate

y1 plate to all, less yy plate

y2 plate to all, less y1 plate

X1, x2 plates to y1, y2 plates
Grid 1 & cathode to x1 & xg plates
Grid 1 & cathode to y; & y2 plates
Anode 4 to coating M (approx.)

TYPICAL OPERATION.- Voltages with respect to cathode

Fourth anode voltage
Mean deflector plate potential

Third anode voltage for optimum
astigmatism correction

Second anode voltage for optimum focus

First anode voltage
Shield voltage for optimum raster shape
Beam blanking voltage for cut-off

Control grid voltage for cut-off
x deflection coefficient
y deflection coefficient

Minimum screen area (corners cut-off)

Cgl-all
Cg2-all
Ck-all

Cx1-x2

Cyl-y2

Cx1-all,

Oscilloscope Tube

less x2

Cx2-all, less x1

Cyl-all,
Cy2-all,

less y2
less yl1

Cx1,x2 -yl,y2
Cgl,k-x1,x2
Cgl,k-yl,y2

Ca4-M

Vaq

Vas

Va2

Line width at centre at 10 uA beam current

measured by microscope

2.0
1000

1000*

50 to
200

1000
1000*
950t

-30 to
-55

18.6 to
23.5

7.4 to
10

8 x 10

0.6

3.0
1500

1500*

75 to
250

1500
1500*
14301

-45 to
-80

28 to
35

11 to
15

8 x10

0.5

8.0 pF
10 pF
4.75 pF
2.75 pF
1.5 pF
6.0 pF
6.0 pF
6.5 pF
6.5 pF
1.5 pF
0.9 pF
0.5 pF
400 pF
4.0 kv
2000 \4
2000%* v
80 to

360 v
2000 v
2000* v
1900% v
-56 to

-100 v
37 to

47 V/cm
14.5 to

20 V/cm
8x10 cm?
0.4 mm

* The required voltage will not differ from the quoted value by more than +50V.
t The beam is unblanked when Vgg = Va1. This grid 2 electrode should not be used

as a brilliance control.
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Oscilloscope Tube SESF/..

RASTER DISTORTION AND ALIGNMENT

The following data applies for the typical operation conditions.

The undeflected spot will fall in a circle of 6 mm radius about the centre of the tube
face.

Rasterdistortion: the edges of atest raster wili fall between two concentric rectangles
10cm x 6cm and 9.80cm x 5.88cm.,

Raster geometry can be adjusted by varying the interplate shield voltage (Vg) with
respect to the mean deflector plate potential. The interplate shield voltage (Vg)for
optimum raster shape will be within + 50V of the mean defiector plate potential, though
differing from the third anode voltage (Va3). It is essential to ensure that the correct
raster shape has been achieved by this means before adjusting for optimum focus.
For an 8 cm x 10 cm raster the corners will be cut to 120 mm minimum diameter.
Rectangularity of X and Y axes is 90° + 1°.

Both X and Y plates are designed for symmetrical operation. Should the tube be
required to operate asymmetrically, some degradation of focus andtrace geometry will
result.

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under no circumstances should the mean y piate

potential differ from the mean x plate potential by more than 50V.

The Y plate mean potential should not be allowed to become greater than that of the X
or severe deflection defocusing will result.

The deflector system is designed to intercept part of the beam, so that low impedance
deflector plate drive is desirable,

SHIELDING

Adequate magnetic shielding is required. In addition due attention should be paid to
the position of the tube relative to transformers and chokes.

The primary object of the external conductive coating is as an electrostatic shield and
and in use this coating should be earthy.

TUBE WEIGHT (approximate) 1.0kg (2.251b)

MOUNTING POSITION - unrestricted
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SESF/.. Oscilloscope Tube

i 33:5/ %2 EXTERNAL CONDUCTIVE COATING

330
MAX

SO R
REFERENCE LINE AT 57-5 DIA

BI2F BASE — ! 18 MAX

, }
450450 /
> @"4
&

M o} K
Y,
2| O 5
a3
q, %2
VIEWED FROM PINS FREE END VIEWED FROM SCREEN END
PIN 6 AT BOTTOM
All dimensions in mm Not to be scaled

It is advisable to support the tube near the screen and at a second point on the
neck near the base. The tube should not be subjected to any stress from the use
of clamps and should not be suspended by the base.

Connecting leads should not be soldered directly to the tube pins.

Issue 3, Page 4



Magnetic Shield MS 59 SESF

EXAMPLE OF TYPICAL SHIELD

MATERIAL O-35 Mumetal
METAL TOLERANCESZ* O-5

FINISH Silver hammer
outside
Matt black .
inside 127 X1
PADS Soft sponge internal dia
closed cell - l
neoprene T
All dimensions in mm | 15
Not to be scaled |1" i 1S f
il : Ill’ !
HAN /”[ i
Y (78] o
| 99 o
: 2o
| Om
-5
| -1 .
| o
- _I g
: 248
£
6 PADS 30X9.5X3.2 I
T
|
|
| e
|
I 108
| + 1
I
P, .
o I
ol
t
3 HOLES 4DIA EQUISPACED\ il |_:__' 1 |
. | ' 1
Moo - -yt
. I ' 51
6kl
internal dia
Thorn Radio Valves and Tubes Limited HHIMAH
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RADARFRUBES

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.O.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited HIM
Mollison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Radar Tube Cv429

Maintenance Type

GENERAL

Round flat face 12 inch tube, 50° deflection a

Magnetic focus and deflection 2

Straight tetrode gun, non ion trap |

Aluminised screen,orange trace

. a -_—

LC phosphor, very long persistence \ = g

Heater Voltage Vi 6.3 V k

Heater Current In 0.3 A

h! 'h

ABSOLUTE RATINGS-voltages referred to cathode
Maximum second anode voltage Va2 (max) 15.5 kV
Minimum second anode voltage Va2(min) 9.0 kV
Maximum first anode voltage Val(max) 600 \'
Minimum first anode voltage Va1 (min) 250 \%
Maximum heater to cathode voltage Vh—k(max)

heater negative (d.c.) 150 v
Maximum beam current Ib(max) 50 HA
INTER-ELECTRODE CAPACITANCES
Cathode to all Ck-all <12 pF
Grid to all Cg-all <12 pF
TYPICAL OPERATION - grid modulation, voltages referred to cathode
Second anode voltage Vgao 15 3%
First anode voltage Va1 300 v
Grid to cathode voltage for cut-off Vg-k -30 to -90 A
Average peak to peak modulating voltage o«

for modulation up to 50 pA 24 v g
Maximum deviation of unfocused and é

undeflected spot from centre of screen 15 mm
Maximum unfocused spot diameter for

50 uA beam current 15 mm
Maximum line width for 50 uA beam current* 0.4 mm
LC screen persistence to 107 (approximate) 25 S

* Measured on T.V. raster with frame scan expanded.

The LC screen is liable to burn even at low values of beam current if operated with a
stationary or slow-moving spot.

Thorn Radio Valves and Tubes Limited BH'MAH
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Cv429 Radar Tube

——30572F S
- 265 MIN
USEFUL SCREEN DIAMETER
ﬁi
/ RING GAUGE

(SEE TABLE BELOW)

510%10 REFERENCE LINE™
32! 5.0R
1 | apprOX ¢ OF Ecancoi—| | RING GAUGE | DISTANCE FROM —l
| | mm CENTRE OF SCREEN
|10 ! 280 93 + 10
I ‘ 230 150+ 9
| CENTRE OF MAGNETIC | 138 ;‘j})f ?}
LENGTH OF FOCUS UNIT ‘ . e A b
-‘ | 36.1 272+ 3.5
| ]

34 MIN
DIA . —

BI2A BASE

9
h
L2
¢/h°
a2

All dimensions in mm Not to be scaled

* Reference line is the line where a 36.1 diameter ring gauge 100 mm long will stop
against bulb.

t Anode cap in line with spigot + 15°.
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Compass Tube Cv5119

Maintenance Type

a
9
k
hh
B12A (5 Pin) Base, CT8 Cap
GENERAL
Round Flat Face —b6 in. Diameter Treated to reduce Specular Reflection
Internal Compass Scale-—Uniformly graduated Aluminised Screen—Green Trace
T1 Phosphor —Medium Persistence Magnetic Focus and Deflection
High Brightness Level
Heater Voltage Vh 63 \%
Heater Current I 0:6 A
RATINGS
Maximum Anode Vo'tage Va(max) 10* kV
Minimum Anode Voltage Va(min) 75 kV
Maximum Heater to Cathode Voltage,
Heater Negative (d.c.) Vh-k(max) 150 Y

* 10 kV isadesign centre rating, the absolute maximum of 12:5 kV must not be exceeded.

INTER-ELECTRODE CAPACITANCES?*
Cathode tc all Ckeall 53 pF
Grid to all Cg-all &7 pF

t These capacitances inciude ar AEl wafer type duodecal holder.

TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode)

Anode Voltage Va 95 kY
Grid to Cathode Voltage for cut-off of 140 mm

focused line Vg ~43 to -93 v
Average Peak to Peak Modulating Voltage for

modulation up to 150 A 30 v
Maximum Peak to Peak Modulating Voltage for

modulation of limit CRT up to 150 pA 35 v
Note

A resistance should be inserted in the anode circuit in order to limit the discharge
current to 100 mA max. in the event of a flash-over inside the tube.

Tube Weight (approx)—Net 2% Ib Packed 161 Ib
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Compass Tube
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Compass Tube CVv5203

Maintenance Type

(]
9
0
h h
B12A (5 Pin) Base, CT8 Cap
GENERAL
Round Flat Face —& in. Diameter Treated to reduce Specular Reflection
Internal Compass Scale Graduated with Octantal Correction
Aluminised Screen—Green Trace T1 Phosphor—Medium Persistence
Magnetic Focus and Deflection High Brightness Level
Heater Voltage Vi 63 v
Heater Current Ih 06 A
RATINGS
Maximum Anode Voltage Va(max) 10* kY
Minimum Anode Voltage Va(min) 75 kY
Maximum Heater to Cathode Voltage,
Heater Negative (d.c.) V h-k(max) 150 v

* 10 kV is a design centre rating, the absolute maximum of 12-5 kV must not be exceeded.

INTER-ELECTRODE CAPACITANCES {
Cathode to all Ckall 53 pF
Grid to all Cg-all 47 pF

t These capacitances include an AE| wafer type duodecal holder.

TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode)

Anode Voltage Va 95 kv
Grid to Cathode Voltage for cut-off of 140 mm

focused line Ve —43 to -93 v
Average Peak to Peak Modulating Voltage for

modulation up to 150 pA 30 v
Maximum Peak to Peak Modulating Voltage for

modulation of limit CRT up to 150 uA 35 v
Note

A resistance should be inserted in the anode circuit in order to limit the discharge
current to 100 mA max. in the event of a flash-over inside the tube.

Tube Weight (approx)—Net 2% Ib Packed 161 Ib

Thorn Radio Valves and Tubes Limited
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Radar Tube F10-100..

PRELIMINARY DATA

GENERAL

Round face, 10 cm tube, 30° deflection

36.5 mm maximum neck diameter

Electrostatic focus, magnetic deflection

Straight gun - a,,94

Clear glass Qy —= ==

R
Heater voltage Vh 6.3 V Q == -
Heater current Iy 0.3 A K = )
hh

ABSOLUTE RATINGS (voltages referred to cathode)
Maximum second and fourth anode voltage Va2+a4(max) 8.0 kV
Minimum second and fourth anode voltage Va2+a4 (min) 4.0 kV
Maximum third anode voltage Va3(max) +1000 to =500 v
Maximum first anode voltage Val(max) 550 v
Maximum heater to cathode voltage, Vh—k(max)

heater negative (d.c.) 250 v
Maximum peak heater to cathode voltage, Vh-k (pk)max

heater negative (absolute rating) 400* v
Maximum impedance, grid to cathode(50 Hz)  Zg-k(max) 0.5 MQ
Maximum resistance, grid to cathode Rg-k(max) 1.5 MQ

All voltages referred to cathode
* During a warming up period not exceeding 45 seconds.

PHOSPHOR SCREEN

This type is usually supplied with LD phosphor(F10-100LD)giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

Thorn Radio Valves and Tubes Limited BRIMAH
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F10-100.. Radar Tube

INTER- ELECTRODE CAPACITANCES
Cathode to all Ck=all 3.5 pF
Grid to all cg-all 10 pF

* Holder capacitance balanced out.

TYPICAL OPERATION - Grid modulation, voltages referred to cathode.

Second and fourth anode voltage Vao+ad-k 5.0 kV
First anode voltage Va1-k 400 A%
Third anode voltage range for focus Va3-k 0 to 400 v
Grid to cathode voltage range for Vg-k

cut-off of raster =40 to =77 v
LD screen raster persistence to 10% (approx.) 4.0 8

TYPICAL OPERATION - Cathode modulation, voltages referred to grid

Second and fourth anode voltage Vaz+ad-g 5.0 kV
First anode voltage val-g 400 v
Third anode voltage range for focus Vas-g 0 to 400 v
Cathode to grid voltage range for Vik-g

cut-off of raster 36 to 66 v
LD screen raster persistence to 10% (approx.) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with
a stationary or slow moving spot.

TUBE WEIGHT (approximate) = 400g

MOUNTING POSITION - unrestricted
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Radar Tube F10-100..

f—— 100 t2
DlA
ae MIN
SEFUL SCREEN
DIA
3!16 SOQ T
MAX
i 60
t4
25%5R
135
ts cT8
266
*5
REFERENCE LINE* ‘agp )
AT 38 DIA
36-5%1-5 DIA
BI4G
BASE
IN LINEWITHPIN 9
,*10°
IC_NP / 5,9
VIEW OF FREE END
All dimensions in mm Not to be scaled

* Gauge 38 mm internal diameter, 50 mm long to slide freely over neck.
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F15-101.. Radar Tube

GENERAL

Round face, 15 cm tube, 53° deflection
29.4mm maximum neck diameter
Electrostatic focus, magnetic deflection

Straight gun, aluminised screen

Clear glass a3

Heater voltage Vh 6.3 V a

Heater current Iy 0.3 A k
ABSOLUTE RATINGS (voltages referred to cathode)
Maximum second and fourth anode voltage Va2+a4 (max) 13.5¢% kV
Minimum second and fourth anode voltage Vao+ad (min) 7.5 kv
Maximum third anode voltage Va3 (max) +1000 to -500 v
Maximum first anode voltage Va1 (max) 550 v
Maximum heate‘r to cathode voltage, Vh-k(max)

heater negative (d.c.) 250 v
Maximum peak 'heater to cathodl_e voltage, Vh-k(pk)max

heater negative (absolute rating) 4008 v
Maximum impedance, grid to cathode(50 Hz) Zg_kmax) 0.5 MQ
Maximum resistance, grid to cathode Rg-k(max) 1.5 MQ

All voltages referred to cathode

T Iag4aqa =0
§ During a warming up period not exceeding 45 seconds.

PHOSPHOR SCREEN

This type is usually supplied with LD phosphor (F15-101LD) givingan orange trace of
very long persistence. Other phosphors can be made available to special order.

This data shouldbe read inconjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH
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Radar Tube F15-101..

INTER - ELECTRODE CAPACITANCES * t
Cathode to all Cr_all pF
Grid to all Cg-all 5 pF
* Holder capacitance balanced out.
t Total capacitances including a typical B8H holder.
TYPICAL OPERATION - Grid modulation, voltages referred to cathode.
Second and fourth anode voltage Va2+a4—k 9.0 kV
First anode voltage Val-k 400 v
Third anode voltage range for focus Vag-k 0 to 400 \%
Average peak to peak picture

modulating voltage for 200 A cathode current 29 A%
Grid to cathode voltage range for Vg—k

cut-off of raster -40 to =77 \%
LD screen raster persistence to 10% (approx.) 4.0 s
TYPICAL OPERATION - Cathode modulation, voltages referred to grid
Second and fourth anode voltage Vas+as-g 9.0 kV
First anode voltage Val-g 400 v
Third anode voltage range for focus Vas—g 0 to 400 v
Average peak to peak picture

modulating voltage for 200 A cathode current 25 A%
Cathode to grid voltage range for Vk-g

cut-off of raster 36 to 66 \%
LD screen raster persistence to 10% (approx.) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

TUBE WEIGHT (approximate) - 0.6 kg

MOUNTING POSITION - unrestricted
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F15-101.. Radar Tube

150+ 2
130
=——""MIN USEFUL SCREEN DIA
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4.5
tl' | I
I T — ‘ 1 I
26-2 ‘ 1942TR JATP
TP l 400R [ 24TR
o 2 1
— 14 TP
126 T.P 86
HO-4TP. x4
130
5
cT8
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|, REFERENCE POSITION

LINE * ITOL+10°

a,.0

238 | 2794

+4 h h
294 MAX
27-8MIN

REE END

HE BAGE VIEW OF FREE
All dimensions in mm Not to be scaled

A straight line passing centrally through the neck will pass within + 2 mm of the centre
of the screen.

* Determined by reference gauge No. 31
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Radar Tube F16-101..

GENERAL

Round face, 16 cm (6 inch) tube, 37°
deflection.

Electrostatic focus, magnetic deflection
Straight gun, aluminised screen
Clear glass, external conductive coating

29.4 mm maximum neck diameter.

Heater voltage Vu 6.3 v

Heater current In 0.3 A

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+a4(max) 18 kv
Minimum second and fourth anode voltage Va2+a4(min) 10 kv
Maximum third anode voltage range va3(max) +1000 to =500 v
Maximum first anode voltage Va1 (max) 600 v
Minimum first anode voltage val(mln) 300 \'
Maximum negative grid voltage 'Vg(max) 150 \'4
Maximum positive grid voltage vg(max) 0 v
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 v

heater positive (d.c.) 125 v
Maximum peak heater to cathode voltage Vh-k (pk)max

heater negative 300 v

heater positive 250 v
Maximum third anode current Iaa(max) + 15 BA
Maximum first anode current I31 (max) +15 HA
Maximum heater to cathode resistance Rp-k(max) 1.0 MQ
Maximum grid to cathode resistance Rg-k(max) 1.5 MQ
Maximum grid to cathode impedance (50 Hz) Zg-k(max) 500 kQ
Maximum cathode to earth impedance (50 Hz) Zk-¢(max) 100 kQ

PHOSPHOR SCREEN

This tube is usually supplied with LD phosphor (F16-101LD) giving an orange trace of
very lone persistence. Other phosphors can be made available to special order.

Thorn Radio Valves and Tubes Limited BH'MAH
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F16-101.. Radar Tube

INTER-ELECTRODE CAPACITANCES

Cathode to all Cl=all <6.0 pF
Grid to all Cg-all <10 pF
Anodes 2 and 4 to external conductive coating, Ca2+04-M

M (approx.) 750 pF

TYPICAL OPERATION

Second and fourth anode voltage Vao+ad 14 kv
Third anode voltage range for focus Vas 0 to 400 \%
First anode voltage Va1 500 A4
Grid to cathode voltage for visual extinction

of focused spot Vg-k* =27 to =44 v
Cathode to grid voltage for visual extinction

of focused spot Vi-g* 25 to 40 v
Average peak to peak modulating voltage

for modulation up to 150 uA 251 v
Line width at I;9454 = 50 pA 0.3 mm
LD screen persistence to 10% (approximate) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with a
stationary or slow-moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. If the radiation measured in contact withthis window does not exceed 0.5 milli-
rdntgens per hour, the window will normally provide adequate protection.

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

1 Grid modulation from spot cut-off.

TUBE WEIGHT (approximate) - 1.2 kg (2 lb 10 oz)

MOUNTING - unrestricted

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

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flagshover protection is incorporatedthe chassis return path of M should be made
in a manner appropriate to the protection system employed.

Tubes incorporating a B8H Sparkguard base will have a suffix letter after the type
number. For details of the Sparkguard bases see separate sheets.
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Radar Tube F16-101..
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* Anode cap in line with pin 4 + 10°.
1 Determined by Reference Gauge No. 18. (See T.D.S. 5-0-91-18).

There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm of the geometric centre of the tube
face.

The eccentricity ofthe neck axis with respect to a line perpendicular to the geometric

centre of the tube face shall not exceed 3.0 mm at the deflection centre and at a point
100 mm from the reference line.
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F21-10.. Radar Tube

GENERAL

Round face, 2lcm tube, 41° deflection

Electrostatic focus, magnetic deflection M /\\
Straight gun, aluminised screen

Clear glass, external conductive coating Q3 ——
35,5 mm maximum neck diameter 9,
Heater voltage Vh 6.3 V

Heater current Iy 0.3 A k

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+a4(max) 18 kV
Minimum second and fourth anode voltage Va2+a4(min) 10 kv
Maximum third anode voltage range Vas +1000 to -300 \Y%
Maximum first anode voltage Val(max) 800 \%
Minimum first anode voltage Va1 (min) 400 A
Maximum negative grid voltage -Vg(max) 150 v
Minimum peak negative grid voltage ~Vg(min) 1.0 A%
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 \Y%

heater positive (d.c.) 125 v
Maximum peak heater to cathode voltage Vh-k (pk)max

heater negative 300 \%

heater positive 250 \%
Maximum first anode current I31 (max) +15 LA
Maximum third anode current Ing (max) +15 HA
Maximum heater to cathode resistance Rph-k(max) 1.0 MQ
Maximum grid to cathode resistance Rg-k(max) 1.5 MQ
Maximum grid to cathode impedance (50 Hz) Zg-k(max) 500 kQ
Maximum cathode to earth impedance (50 Hz) Zk—e(max) 100 kQ

* TFor series operationthe surge heater voltage must not exceed 9.5V r.m.s. when the
the supply is switched on. When used in a series heater chain a current limiting
device may be necessary in the circuit to ensure that this voltage is not exceeded.

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

PHOSPHOR SCREEN

This tube is usually supplied with LD phosphor (F21-10LD) giving an orange trace of
very long persistence. Other phosphors can be made available ta special order.

Thorn Radio Valves and Tubes Limited BHIMAH

Issue 4, Page 1



Radar Tube F21-10..

INTER-ELECTRODE CAPACITANCES

Cathode to all Ck-all < 6.0 pF
Grid to all Cg-all <10 pF
Anodes 2 and 4 to external conductive coating Ca2+aq-M

M (approx.) 1000 pF

TYPICAL OPERATION

Second and fourth anode voltage Va2+a4 14 kv
Third anode voltage range for focus Vas 0 to 400 v
First anode voltage Va1l 600 A%
Grid to cathode voltage for visual extinction

of focused spot Vg—k* -32 to -48 v
Cathode to grid voltage for visual extinction

of focused spot Vi-g* 30 to 45 v
Average.peak to peak modulating voltage

for modulation up to 150 puA 257 \Y%
LD screen persistence to 10% (approximate) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard, Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection,

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

T Grid modulation from spot cut-off.

TUBE WEIGHT (approximate) - 2.6 kg (51b10o0z)

MOUNTING - unrestricted

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

The external conductive coating (M) of this tube should be connected to chassis. The

capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flaghover protection is incorporated the chasgsis return path of M should be made
in a manner appropriate to the protection system employed.

Tubes incerporating a B8H Sparkguard base will have a suffix letter after the type
number. For details of the Sparkguard bases see separate sheets.
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F21—10.. Radar Tube
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All dimensions in mm Not to be scaled
* Weld is contained within this area (12 mm)

1 Anode cap in line with spigot + 10°,

$ Gauge 36 mm I/D x 100 mm long to slide freely over neck.

There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm of the geometric centre of the tube
face.

The eccentricity of the neck axis with respect to aline perpendicular to the geometric

centre ofthe tube face shall not exceed 4.0 mm at the deflection centre and 4.5 mm at
a point 102 mm from the reference line.
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Radar Tube F21-12LC
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B8H Base, CT8 Cap

GENERAL
Round Face —8% in. Diameter Deflection Angle —65° Diameter
Electrostatic Focus—Magnetic Deflection ~ Aluminised Screen —Orange Trace
Straight Gun —Non lon Trap LC Phosphor —Very Long Persistence
External Conductive Coating
Heater Voltage Vi 6:3* V
Heater Current Iy 0:3 A

ABSOLUTE RATINGS

Maximum Second and Fourth Anode Voltage Va2,24(max) 18t kV
Minimum Second and Fourth Anode Voltage Va2,24(min) 10 kY
Maximum Third Anode Voltage (Range) Va3(max) + 1000 to -300 \
Maximum First Anode Voltage Vat(max) 800 v
Minimum First Anode Voltage Vat(min) 400 v
Maximum Heater to Cathode Voltage, Vh-k(max)

Heater Negative (d.c.) 200 \

Heater Positive (d.c.) 125 \
Maximum Peak Heater to Cathode Voltage, Vh-k(pk)max

Heater Negative 300 \

Heater Positive 250 \%
Maximum Negative Grid Voltage =Vg(max) 150 v
Minimum Peak Negative Grid Voltage —Vg(pk)min 10 V
Maximum First Anode Current 121 (max) +15 nA
Maximum Third Anode Current la3(max) +15 nA
Maximum Heater to Cathode Resistance Rh-k(max) 10 MQ
Maximum Grid to Cathode Resistance R g-k(max) 15MQ
Maximum Grid to Cathode Impedance (f=50 Hz) Zg i(max) 500 kQ
Maximum Cathode to Earth Impedance (f=50 Hz) Zy.e(max) 100 kQ

All voltages referred to cathode.

* For series operation the surge heater voltage must not exceed 9:5V R.M.S. when
the supply is switched on. When used in a series heater chain a current limiting device
may be necessary in the circuit to ensure that this voltage is not exceeded.

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

Tubes incorporating a B8H sparkguard base will have a suffix S after the type number.
For details of the sparkguard base see separate sheet.
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F21-12L0C Radar Tube

INTER-ELECTRODE CAPACITANCES

Grid to all Cg-all <10 pF
Cathode to all Ck-all <60 pF
Anode 2 and Anode 4 to External

Conductive Coating (approx.) Ca2,24-M 750 pF

TYPICAL OPERATION

Second and Fourth Anode Voltage Va2,24 14 kV
Third Anode Voltage for Focus (Range) Va3 0 to 400 \%
First Anode Voltage Va1 600 \
Grid to Cathode Voltage for visual

extinction of focused spot Vei* -32 to -48 \4
Cathode to Grid Voltage for visual

extinction of focused spot Vi 30 to 45 \
Average Peak to Peak Modulating Voltage

for modulation up to 150xA 25t \4
LC Screen Persistence 2001 s

The LC screen is liable to burn even at low values of beam current if operated with
stationary or slow-moving spot.

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

t Grid modulation from spot cut-off.

+ Persistence is defined as the time taken from the cessation of continuous excitation
for the luminance to decay from 1 foot lambert to approximately 19 of that value.

MOUNTING POSITION : Any

The tube should not be supported by the base alone. Under no circumstances should
the socket be used to support the tube.

Tube Weight (approx.)—Net 1-7 kg (3 Ib 12 oz)

Note

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be
necessary to avoid possible danger of personal injury from prolonged exposure at close
range. The normal glass protective viewing window may provide such a safeguard.
If the radiation measured in contact with this window does not exceed 0-5 millirontgens
per hour, the window will normally provide adequate protection.
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Radar Tube F21-12LC
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Notes

* Gauge 36 mm I/D x 100 mm long to slide freely over neck.
t Anode cap in line with base key, tolerance + 15°.
The tube should not be handled in the region of the anti-corona coating.
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F214130..

GENERAL

Clear glass. Aluminised screen.
Electrostatic focus, magnetic deflection
29.4 mm maximum neck diamecter.

Round face, 21 c¢m dia.tube 60° deflection.

Heater voltage Vh 6.3 v
Heater current Iy 0.3 A

ABSOLUTE RATINGS - voltages referred to cathode

Maximum second and fourth anode voltage
Minimum second and fourth anode voltage
Maximum third anode voltage range
Maximum first anode voltage

Maximum negative grid voltage

Maximum peak negative grid voltage
Minimum negative grid voltage

Maximum heater to cathode voltage
heater negative (d.c.)

Maximum peak heater to cathode voltage
heater negative

Maximum impedance, grid to cathode (50 Hz)

Maximum resistance, grid to cathode

Va2+a4 (max)

Vaz+ad (min)
Va3 (max)
Val (max)

'Vg (max)

~Vg (pk)max

=Vg(min)
Vh-k(max)

Vh-k (pk)max

Zg-k(max)
Rg-k(max)

* During a warming=-up period not exceeding 45 seconds.

PHOSPHOR SCREEN

Radar Tube

18 KV
10 KV
+ 500 v
550 4
200 A%
400 v
1.0 v
200 %
400* v
0.5 MQ
1.5 MQ

This type is usually supplied with LD phosphor (F21-130LD)giving an orange trace of
very long persistence. Other phosphor screens can be made available to special order.

Tubes incorporating a B8H Sparkguard base will have a suffix letter after the type

number. For details of the Sparkguard bases see separate sheets.

This data should be read in conjunction with Operational Recommendations for

Industrial Cathode Ray Tubes.

Thorn Radio Valves and Tubes
Page 1, Issuel,
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Radar Tube F21-130..

INTER - ELECTRODE CAPACITANCES

Cathode to all Ck-all 3.0% pF
Grid to all Cg-all 6. 5* pF
Anodes 2 and 4 to external conductive Ca2+ad=M

coating M (approx.) 800 pF

* Holder capacitance balanced out.

TYPICAL OPERATION - Grid modulation, voltages referred to cathode.

Second and fourth anode voltage - Vao+a4 14 kV
First anode voltage Va1 400 v
Third anode voltage range for focus Vas 0 to+ 400 \
Grid to cathode voltage range for Vg

cut=off of spot =34 to =78 \Y%
LD screen persistence to 10% (approx.) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with a
stationary or slow-moving spot.

Ifthis tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be
necessary to avoid possible danger of personal injury from prolonged exposure at
close range.

MOUNTING

The tube canbe mounted in any position. Thetube socket should not be rigidly mounted
but should have flexible leads and be allowed to move freely.

When flashover protection is incorporatedthe chassis return path of M should be made
in a manner appropriate to the protection system emploved.

TUBE WEIGHT (approximate) - net 3kg
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F21-130.. Radar Tube
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There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CTS8 cap. the tube should not be handled in this region.

* Determined by reference line gauge No. 15 (See T.D.S. No. 5=-0-91-15)
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Radar Tube F22-10LD

|
@ a2.94

B12A (7 pin) Base, CT8 Cap

GENERAL
Round Face —39 in. Diameter Deflection Angle —60° Diameter
Electrostatic Focus—Magnetic Deflection ~ Aluminised Screen—Orange Trace
Straight Gun —Non lon Trap LD Phosphor —Long Persistence
External Conductive Coating
Heater Voltage Vh 63V
Heater Current Iy, 03 A
RATINGS
Maximum Second and Fourth Anode Voltage Va2,a4(max) 15% kV
Minimum Second and Fourth Anode Voltage Va2,a4(min) 80 kY
Maximum Third Anode Voltage Va3(max) + 500 \
Maximum First Anode Voltage Vat(max) 500 V
Maximum Heater to Cathode Voltage, Vh-k(max)
Heater Negative (d.c.) 200V
Maximum Peak Heater to Cathode Voltage, Vh-k(pk)max
Heater Negative 4001t V

* 15kV is a design centre rating, the absolute rating of 16'5 kV must not be exceeded.
1 Absolute rating.
1 During a warming-up period not exceeding 1 minute.

INTER-ELECTRODE CAPACITANCES

Cathode to All Ci-all 7-0§ pF
Grid to All Cy-all 9-0§ pF
Anode 2 and Anode 4 to External Conductive Coating €12,24-M 750 approx pF

§ These capacities include a typical duodecal holder.

TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode)

Second and Fourth Anode Voltage Va2,24 12 kv
First Anode Voltage Vaq 300 v
Third Anode Voltage for Focus (Range) Va3 -300 to 4300 v
Grid to Cathode Voltage for Cut-off of Raster Vg -30to -78 V
Average Peak to Peak Modulating Voltage for

Modulation up to 150uA 24 v
Line Width (la2 £ 24=>50uA) 0-4 to 0:6 mm
LD Screen Persistence to 109, (approximate) 4-0 s

The LD screen is liable to burn even at low values of beam current if operated with
stationary or slow-moving spot.

MOUNTING POSITION—Unrestricted
Net Tube Weight (approx) 27 kg (6 Ib)
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F22-10..
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There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm ofthe geometric centre of the tube
face. Neck eccentricity with respect to the geometric centre of thetube face shallnot
exceed 4.0 mm at the deflection centre and 4.5 mm at 102mm from the reference line.
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Radar Tube

GENERAL
Round face, 22 cm tube, 60° deflection

Electrostatic focus,magnetic deflection
Straight gun, non ion trap
External conductive coating

Aluminised screen

F22-11..

Heater voltage Vh 6.3 V

Heater current In 0.3 A
ABSOLUTE RATINGS - Voltages referred to cathode
Maximum second and fourth anode voltage Va2+a4(max) 16.5
Minimum second and fourth anode voltage Va2+a4(min) 8.0
Maximum third anode voltage range Vas (max) + 500
Maximum first anode voltage Val(max) 500
Maximum heater to cathode voltage Vh—k(max)

heater negative (d.c.) 200
Maximum peak heater to cathode voltage Vh-k (pk)ymax

heater negative 4001

1 During a warming-up period not exceeding 1 minute.

PHOSPHOR SCREEN

kv
4%

This type is usually supplied with LD phosphor (F22-11LD) giving an orange trace of
very long persistence. Other phosphor screens canbe made available to special order.

Thorn Radio Valves and Tubes Limited
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F22-11.. Radar Tube

INTER -ELECTRODE CAPACITANCES

Cathode to all Ck-all 7.0% pF
Grid to all cg-all 9,0* pF
Anodes 2 and 4 to external conductive coating, M (approx.) ¢g94+a4-M 750 pF

* Including a typical duodecal holder.

TYPICAL OPERATION - grid modulation (voltages referred to cathode)
Second and fourth anode voltage Va2+a4q 12 kv
Third anode voltage range for focus Vas -300 to +300 v
First anode voltage Va1 300 v
Grid to cathode voltage for cut-off of raster Vg-k -30 to -78 \%
Average peak to peak modulating voltage

for modulation up to 150 pA 24 Vv
Line width at I39454 = 50pA 0.4 to 0.6 mm
LD screen persistence to 10% (approximate) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with &
stationary or slow moving spot.

TUBE WEIGHT (approximate) - 2.7 kg (6 lb)

MOUNTING POSITION - unrestricted

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance betweenthis coating and final anode may be used to provide smoothing for
the e.h.t, supply.

When flashover protection is incorporated the chassis return path of the external

conductive coating (M) should be made in a manner appropriate to the protection system
employed.
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Radar Tube F22-11..
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* Anode cap in line with spigot + 10°, T Determined by 36.1 diameter ring gauge.
There is an annular region ol anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap. the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm of the geometric centre of the tube
face.

The eccentricity of the neck axis with respect to aline perpendicular to the geometric

centre of the tube tace shall not exceed 1.0 mm at the deflection centre and 1.5 mm at
a point 102 mm from the reference line.
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F31—10LC Radar Tube
F31—10LD

B8H Base, CT8 Cap

GENERAL
Round Face —12 in. Diameter Deflection Angle —40° Diameter
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace
Straight Gun —Non lon Trap LC Phosphor —Very Long Persistence
External Conductive Coating LD Phosphor —Long Persistence
Heater Voltage Vh 63 V
Heater Current Ih 03 A
RATINGS.

Maximum Second and Fourth Anode Voltage Va2,24(max) 16* kv
Minimum Second and Fourth Anode Voltage Va2,24(min) 12 kv
Maximum Third Anode Voltage Range Va3(max) +1000 to 300 v
Maximum First Anode Voltage Va1 ¢max) 800 v
Maximum Heater to Cathode Voltage, ' Vh-k(max)

Heater Negative (d.c.) 200 v
Maximum Peak Heater to Cathode Voltage, Vh-k(pk)max

Heater Negative 3001 V
Minimum Negative Grid Voltage =Vg(min) 10 Y
Maximum Negative Grid Voltage =Vg(max) 200 v
Maximum Grid to Cathode Resistance Rg-k(max) 15 MQ
All voltages referred to cathode.
*16 kV is a design centre rating, the absolute rating of 18:5 kV must not be exceeded.
1 Absolute rating.
1 During a warming-up period not exceeding 1 minute.

INTER-ELECTRODE CAPACITANCES

Grid to all Cg-all <10 pF
Cathode to all Ck-all < 60 pF
Anode 2 and Anode 4 to External Conductive

Coating (approx) €a2,24-M 2500 pF
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Radar Tube F31—10LC
F31—10LD

TYPICAL OPERATION-—Grid Modulation (Voltages referred to Cathode)

Second and Fourth Anode Voltage Va2,a4 15 kV
First Anode Voltage Va1 600 \'
Third Anode Voltage for focus (Range) Va3 -300 to 4300 v
Grid to Cathode Voltage for visual extinction of

focused spot Ve -40 to -85 v
Average Peak to Peak Modulating Voltage for

modulation up to 150 pA 25 v
Persistence of LC screen 200§ s
Persistence of LD screen 100§ s

The LC and LD screens are liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be necessary
to avoid possible danger of personal injury from prolonged exposure at close range. The
normal glass protective viewing window may provide such a safeguard. If the radiation measured
in contact with this window does not exceed 0-5 millirontgens per hour, the window will
normally provide adequate protection.

§ Persistence is defined as the time taken from the cessation of continuous excitation for the
luminance to decay from 1 foot lambert to approximately 19, of that value.

MOUNTING POSITION—Unrestricted

Net Tube Weight (approx)—I13 Ib 8 oz (6-2 kg)

Tubes incorporating a B8H sparkguard base will have a suffix S after the type number.
For details of the sparkguard base see separate sheet.
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* Gauge 36 mm I/D 100 mm long to slide freely over neck.
t Anode cap in line with base key, tolerance +15°.

The projected neck axis shall pass within 3-5 mm of the geometric centre of the tube. Neck
eccentricity with respect to the geometric centre of the tube face shall not exceed 4-0 mm
at the deflection centre and 45 mm at 102 mm from the reference line.

The tube should not be handled in the region of the anti-corona coating.
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Radar Tube F31-11..

GENERAL

Round face, 12 inch tube, 50° deflection

Electrostatic focus, magnetic defiection M /\\
Straight gun, non ion trap a; —
External conductive coating q

Aluminised screen

Heater voltage Vh 6.3 \ k —
Heater current In 0.3 A

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+a4(max) 18 kv
Minimum second and fourth anode voltage Va2+ad(min) 8.0 kV
Maximum third anode voltage Va3(max) + 500 v
Maximum first anode voltage Val(max) 500 v
Minimum first anode voltage Va1l (min) 200 \%
Maximum negative grid voltage -Vg(max) 200 v
Minimum negative grid voltage -Vg(min) 1.0 v
Maximum heater to cathode voltage Vh-k(max) 150 \4
Maximum heater to cathode resistance Rh-k(max) 100 kQ

with separate heater transformer 1.0 MQ

PHOSPHOR SCREEN

This tube is usually supplied with either LC phosphor (F31-11LC) giving an orange
trace of very long persistence or LD phosphor (F31-11LD) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

The F31-11LD is also known as the CV5819.

Thorn Radio Valves and Tubes Limited BRIMAR
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F31-11.. Radar Tube

INTER - ELECTRODE CAPACITANCES

Cathode to all Ck-all < 8.0 pF
Grid to all Cg-all < 8.0 pF
Anodes 2 and 4 to external conductive coating, Ca2+24-M

M (approx.) 1500 pF

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vao+ad 14 kv
Third anode voltage range for focus Vas -300 to +300 v
First anode voltage Vai 300 Vi
Grid to cathode voltage for cut-off Vg -30 to -70 Vi
LC screen persistence to 10% (approximate) 25 s
LD screen persistence to 10% (approximate) 4.0 s

The LC and LD screens are liable to burn even at low values of beam current if
operated with stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-

guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection.

TUBE WEIGHT (approximate) - 5.4 kg (12 Ib)

MOUNTING POSITION - unrestricted
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Radar Tube F31-11..
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All dimensions in mm
* Anode cap in line with spigot + 15°.
t Gauge 36 mm I/D x 100 mm long to slide freely over neck.

Not to be scaled

There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm of the geometric centre of the tube
face.

The eccentricity of the neck axis with respect to a line perpendicular to the geometric
centre of the tube face shall not exceed 4.0 mm at the deflection centre and 4.5 mm at
a point 102 mm from the reference line.
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F31-12.. Radar Tube

B8H Base, CT8 Cap

GENERAL
Round Face —12 inch Diameter Deflection Angle —40° Diameter
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace
Straight Gun —Non lon Trap LC Phosphor —Very Long Persistence
External Conductive Coating
Heater Voltage Vh 63 V
Heater Current Iy 03 A
RATINGS
Maximum Second and Fourth Anode Voltage Va2,a4(max) 16* kV
Minimum Second and Fourth Anode Voltage Va2,a4(min) 12 kV
Maximum Third Anode Voltage Range Va3(max) +-1000 to -300 A
Maximum First Anode Voltage Vat(max) 800 \"
Maximum Heater to Cathode Voltage, V h-k(max)
Heater Negative (d.c.) 200 \
Maximum Peak Heater to Cathode Voltage, Vh-k(pk)max
Heater Negative 3001% A
Minimum Negative Grid Voltage =Vg(min) 10 \%
Maximum Negative Grid Voltage =Vg(max) 200 \"
Maximum Grid to Cathode Resistance Ry k(max) 15 MQ

All voltages referred to cathode.

* 16 kV is a design centre rating, the absolute rating of 18:5 kV must not be exceeded.
t Absolute rating.
+ During a warming-up period not exceeding 1 minute.

INTER-ELECTRODE CAPACITANCES

Grid to all Cg-all <10 pF
Cathode to all Ck-all < 60 pF
Anode 2 and Anode 4 to External Conductive

Coating (approx) Ca2,24-M 2500 pF

PHOSPHOR SCREEN

This type is usually supplied with LC phosphor (F31-12LC) giving an orange trace of very long
persistence. Other phosphor screens can be made available to special order.

Issue 2, Page 1l



Radar Tube F31-12..

TYPICAL OPERATION—Grid Modulation (Voltages referred to Cathode)

Second and Fourth Anode Voltage Va2,24 16
First Anode Voltage Va1 600
Third Anode Voltage for focus (Range) V.3 -150 to + 450
Grid to Cathode Voltage for visual extinction of

focused spot Vg —44 to -70
Average Peak to Peak Modulating Voltage for

modulation up to 150 pA 25
Persistence of LC screen 200§

3%

The LC screen is liable to burn even at low values of beam current if operated with stationary

or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be necessary
to avoid possible danger of personal injury from prolonged exposure at close range. The
normal glass protective viewing window may provide such a safeguard. If the radiation measured
in contact with this window does not exceed 0-5 milliréntgens per hour, the window will

normally provide adequate protection.

§ Persistence is defined as the time taken from the cessation of continuous excitation for the

luminance to decay from 1 foot lambert to approximately 19, of that value.

MOUNTING POSITION—Unrestricted

Net Tube Weight (approx)—6-2 kg (13 Ib 8 oz)

Tubes incorporating a B8H Sparkguard base will have a suffix after the type number.
For details of the Sparkguard S base see separate sheet.

Issue 2, Page 2

RADAR




F31—12LC

e ——305

+2.:0 .
_ 2.5 dia

265
le———————USEFUL SCREEN ————————

DIAMETER

50

Radar Tube

19r

184

’; 5
7 il
,/1;1
/// .

/
/

/

/ /
EANA S

/
7

EXTERNAL
CONDUCTIVE
COATING

11010 dia

572 ANTI-CORONA
COATING75

MAX

* REFERENCE _
LINE AT 36 dia

B

DIA

353t4.s

ANODE
CAVITY CAP
CTe

EFFECTIVE

CENTRE OF
DEFLECTION

+0.5
35_|_°

8H BASE

T
1/ 31.5 MAX
[E— ¥

)\

el

/!

All dimensions i

in mm.

Not to be scaled.

* Gauge 36 mm I/D 100 mm long to slide freely over neck.

+ Anode cap in line with base key, tolerance 4-15°.

The projected neck axis shall pass within 3-5 mm of the geometric centre of the tube. Neck
eccentricity with respect to the geometric centre of the tube face shall not exceed 4:0 mm
at the deflection centre and 4-5 mm at 102 mm from the reference line.

The tube should not be handled in the region of the anti-corona coating.
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Radar Tube F31—13LC

Maintenance Type

B8H Base, CT8 Cap

GENERAL
Round Face —12 in. Diameter Deflection Angle —40° Diameter
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace
Straight Gun —Non lon Trap LC Phosphor —Very Long Persistence
External Conductive Coating
Heater Voltage Vh 63 V
Heater Current Ih 03 A
RATINGS
Maximum Second and Fourth Anode Voltage Va2,a4(max) 16* kV
Minimum Second and Fourth Anode Voltage Va2,24(min) 12 kv
Maximum Third Anode Voltage Range Va3(max) 41000 to -300 \'
Maximum First Anode Voltage Vat(max) 800 \%
Maximum Heater to Cathode Voltage, Vh-k(max)
Heater Negative (d.c.) 200 \'
Maximum Peak Heater to Cathode Voltage, Vh-k(pk)max
Heater Negative 300t Vv
Minimum Negative Grid Voltage =Vg(min) 1-0 v
Maximum Negative Grid Voltage =Vg(max) 200 "
Maximum Grid to Cathode Resistance Rg-k(max) 15 MQ

All voltages referred to cathode.

*16 kV is a design centre rating, the absolute rating of 18:5 kV must not be exceeded.

1 Absolute rating.
{ During a warming-up period not exceeding 1 minute.

INTER-ELECTRODE CAPACITANCES

Grid to all Cg-all <10 pF
Cathode to all Ci-all < 60 pF
Anode 2 and Anode 4 to External Conductive

Coating (approx) Ca2,24-M 2500 pF
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F31—13LC Radar Tube

TYPICAL OPERATION—Grid Modulation (Voltages referred to Cathode)

Second and Fourth Anode Voltage Vaz,a4 15 kV
First Anode Voltage Va1 600 v
Third Anode Voltage for focus (Range) Va3 -300 to +300 v
Grid to Cathode Voltage for visual extinction of

focused spot Ve =40 to -85 v
Average Peak to Peak Modulating Voltage for

modulation up to 150 pA 25 A
Line Width (l2 + a4 = 50uA) 0-5 to 07 mm
Persistence of LC screen 200§ s

The LC screen is liable to burn even at low values of beam current if operated with stationary
or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be necessary
to avoid possible danger of personal injury from prolonged exposure at close range. The
normal glass protective viewing window may provide such a safeguard. If the radiation measured
in contact with this window does not exceed 0-5 millirontgens per hour, the window will
normally provide adequate protection.

§ Persistence is defined as the time taken from the cessation of continuous excitation for the
luminance to decay from 1 foot lambert to approximately 19 of that value.

MOUNTING POSITION—Unrestricted

Net Tube Weight (approx)—I3 Ib 8 oz (6-2 kg)

Tubes incorporating a B8H sparkguard base will have a suffix S after the type number.
For details of the sparkguard base see separate sheet.
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Radar Tube F31—-13LC
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* Gauge 36 mm I/D 100 mm long to slide freely over neck.
t Anode cap in line with base key, tolerance 4-15°.

The projected neck axis shall pass within 3-5 mm of the geometric centre of the tube. Neck
eccentricity with respect to the geometric centre of the tube face shall not exceed 4:0 mm
at the deflection centre and 4-5 mm at 102 mm from the reference line.

The tube should not be handled in the region of the anti-corona coating.
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F31-14.. Radar Tube

Maintenance Type

GENERAL

Rectangular face, 12 inch, 110° diagonal
Rimband reinforced envelope

29.4mm maximum neck diameter
Electrostatic focus, magnetic deflection
Straight gun, aluminised screen

Grey glass,, 507 transmission (approx.)
External conductive coating

Heater voitage Vi 6,3 A%
Heater current I 0.3 A
h h

DES!GN CENTRE RATINGS
Maximum second and fourth anode voltage Va2+a4(max) 13.5t kv
Minimum second and fourth anode voltage vaZ+a4(mm) 10.5 kV
Maximum third anode voltage Va3(max) +1000 to -500 A%
Maximum first anode voltage Val(max) 550 A%
Maximum heater to cathode voltage, Vh-k(max)

heater negative (d.c.) 250 \%
Maximum peak heater to cathode voltage, Vh-k(pk)max

heater negative (absolute rating) 400§ \%
Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MQ
Maximum resistance, grid to cathode Rg-k(max) 1.5 MQ

Ali voltages referred to cathode

* In a series heater chain the CRT should always be connected at the chassis end.

t The absolute rating of 16.5 kV must not be exceeded.

§ During a warming up period not exceeding 45 seconds.

PHOSPHOR SCREEN

This type is usually suppiied with LD phosphor (F31-14LD) giving an orange trace of
very long persistence. Other phosphors can be made available to special order .
Tubes incorporating a B8H Sparkguard base will have a suffix letter after the type

number. For details of the Sparkguard bases see separate sheets.

Thorn Radio Valves and Tubes Limited
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Radar Tube

INTER-ELECTRODE CAPACITANCES

F31-14..

Cathode to all Ck-all BTS pF
Grid to all Cg-all 8.0 pF
Anodes 2 and 4 to coating My (approx.) Ca2+a4-Mg 450 pF
Anodes 2 and 4 to band My (approx.) C€a2+a4-M2 150 pF
* Holder capacitance balanced out.
T Total capacitances including a typical B8H holder.
TYPICAL OPERATION - Grid modulation, voltages referred to cathode.
Second and fourth anode voltage Va2+a4-k 12 kV
First anode voltage Val-k 400 v
Third anode voltage range for focus Vaz-k 0 to 400 A%
Final anode current (peak) 1a2+a4 (pk) 200 uA
Average peak to peak picture

modulating voltage 29 \Y%
Grid to cathode voltage range for Vg-k

cut-off of raster -40 to -77 A%
LD screen persistence to 107 (approx.) 4.0 8
TYPICAL OPERATION - Cathode modulation, voltages referred to grid
Second and fourth anode voltage va2+a4—g 12 kV
First anode voltage Val_g 400 v
Third anode voltage range for focus Va3—g 0 to 400 \%
Final anode current (peak) ia2+a4 (pk) 200 A
Average peak to peak picture

modulating voltage 25 v
Cathode to grid voltage range for Vk-g

cut-off of raster 36 to 66 \%
LD screen persistence to 107 (approx.) 4.0 s

The LD screen is liable to burn even at low values of beam current if operated with

stationary or slow moving spot.
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F31-14.. Radar Tube

PICTURE CENTRING

Maximum magnet flux density at centre
of neck should not be less than 15 Gs

Maximum distance of centre of magnetic
field from reference line 53 mm

DEFLECTION ANGLES
Height 80° Width 99° ) Diagonal 110°

MOUNTING

This tube is intended for 'push-through'presentation without masking, but if a mask is
used it should be flexible enough to take up small variations in fixing and bulb contours .

There is an annular region of anti-corona coating with external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The tube canbe mounted in any position. The tube socket should notbe rigidly mounted
but should have flexible leads and be allowed to move freely. The bottom circum-
ference of the base shell will fall within a circle of 44 mm diameter which is centred
on the perpendicular from the centre of the face.

The external conductive coating (M1) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

The metal rimband (Mg) should be connected directly to the chassis in a.c. equipment
operating from an isolating transformer, or via a suitable leakage path ina.c. /d.c.
equipment, for example 2MQ.

When flashover protection is incorporated the chassis return paths of M; and My
should be made in a manner appropriate to the protection system employed.

TUBE WEIGHT (approximate) - net 2.7 kg (6.0 lb)
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Radar Tube F31-14..
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t Determined by Reference Gauge No.16. (JEDEC No. 126)
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F31-111.. Radar Tube

The F31-111.. is the F31-11.. with increased line width.

PHOSPHOR SCREEN

This type is usually supplied with an LC phosphor (F31-111LC) giving an orange trace
of very long persistence. Other phosphors can be made available to special order.

Thorn Radio Valves and Tubes Limited BH'MAH
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Radar Tube F31-112..

GENERAL

Round face, 12 inch tube, 50° deflection

Electrostatic focus, magnetic deflection M
Straight gun, aluminised screen Gy
Clear glass, external conductive coating a,

35.5 mm maximum neck diameter

Heater voltage Vi 6.3 \% k

Heater current In 0.3 A
ABSOLUTE RATINGS (voltages referred to cathode)
Maximum second and fourth anode voltage Va2+a4 (max) 18 kv
Minimum second and fourth anode voltage V32+a4(min) 10 kv
Maximum third anode voltage Va3(ma.x) +1000 to -300 v
Maximum first anode voltage Val(ma.x) 800 v
Minimum first anode voltage Val(min) 400 \%
Maximum negative grid voltage -Vg(max) 150 A4
Minimum negative grid voltage 'Vg(min) 1.0 v
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 v

heater positive (d.c.) 150 v
Maximum peak heater to cathode voltage Vh-k(pk)max

heater negative 300 v

heater positive 250 v
Maximum heater to cathode resistance Rh-k(max) 1.0 MG
Maximum grid to cathode resistance Rg-k(max) 1.5 MQ
Maximum grid to cathode impedance (50 Hz) Zg-k(max) 500 kQ
Maximum cathode to earth impedance (50 Hz) Zk-e(max) 100 kQ

PHOSPHOR SCREEN

This tube is usually supplied with LD phosphor (F31-112LD) giving an orange trace of
very long persistence. Other phosphors can be made available to special order. .

NECK LENGTH
This tube has an extended neck length to accomodate an auxiliary high frequency
deflector coil.

Thorn Radio Valves and Tubes Limited BH'MAH
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F31-112.. Radar Tube

INTER- ELECTRODE CAPACITANCES

Cathode to all Ck-all 3.5 pF
Grid to all Cg_a“ T:5 pF
Anodes 2 and 4 to external conductive coating, Ca2+24-M

M (approx.) 1500 pF

TYPICAL OPERATION

Second and fourth anode voltage Va2+ad 14 kV
Third anode voltage range for focus Vas 0 to 400 A%
First anode voltage Va1 600 A%
Grid to cathode voltage for visual extinction

of focused spot Vg-k* -32 to -48 v
Cathode to grid voltage for visual extinction

of focused spot Vk—g* 30 to 45 A%
Average peak to peak modulating voltage

for modulation up to 150 pA 25% v
LC screen persistence to 10% (approximate) 25 s
LD screen persistence to 10% (approximate) 4.0 s

.
The LC and LD screens are liable to burn even at low values of beam current if
operated with stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection:

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

t Grid modulation from spot cut-off.

TUBE WEIGHT (approximate) - 5.4 kg (12 lb)

MOUNTING - unrestricted

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path of M should be made
in a manner appropriate to the protection system employed.
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Radar Tube F31-112..
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All dimensions in mm Not to be scaled
* Anode cap in line with spigot + 10°.
t Gauge 36 mm I/D x 100 mm long to slide freely over neck.

There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 3.5 mm of the geometric centre of the tube
face.

The eccentricity of the neck axis with respect to a line perpendicular to the geometric
centre of the tube face shall not exceed 4.0 mm at the deflection centre and 4.5 mm at
a point 102 mm from the reference line.

It is recommended that the deflector coil assembly including ''position'' and "'write'"

coils should not extend further than 100 mm from the reference line otherwise there
may be undesirable interaction with the tube gun.
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F41-12 .. Radar Tube

GENERAL

Round face, 16 inch tube, 50° deflection
Electrostatic focus, magnetic deflection
Straight gun, non ion trap

Clear glass

External conductive coating

Aluminised screen

4

35.5 mm maximum neck diameter 9
Heater voltage Vh 6.3 v
Heater current Iy 0.3 A

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+ad (max) 20 kv
Minimum second and fourth anode voltage Va2+a4(min) 10 kv
Maximum third anode voltage Va3 (max) + 500 v
Maximum first anode voltage Va1 (max) 500 v
Maximum negative grid voltage =Vg(max) 200 v
Minimum negative grid voltage -Vg(min) 1.0 \4
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 v
Maximum peak heater to cathode voltage Vh-k(pk)max

heater negative 400* v

* During a warming up period not exceeding one minute.

PHOSPHOR SCREEN

This tube is usually supplied with LC phosphor ( F41=-12LC) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

This data shouldbe read in conjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH
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Radar Tube F41-12 ..

INTER - ELECTRODE CAPACITANCES

» t
Cathode to all Ck-all 3.5 4.5 pF
Grid to all Cg-all 7.0 7.5 pF
Anodes 2 and 4 to external conductive coating, M  C32+a4-M 1200 pF

* Holder capacitance balanced out.

t Total capacitances including a typical B12A duodecal holder.

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vao+aq 15 kV
Third anode voltage range for focus Vas -300 to +300 v
First anode voltage Vai 300 \4
Grid to cathode voltage for cut-off of raster Vg -40 to -80 v
Average peak to peak modulating voltage for

modulation up to 150 uA 24 v
LC screen persistence to 10% (approximate) 25 s

The LC screen is liable to burn even at low values of beam current if operated with a
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection.

TUBE WEIGHT (approximate) - 11.8 kg (26 lb)

MOUNTING POSITION - unrestricted

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path of M should be made
in a manner appropriate to the protection system employed.

RADAR
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F41-12..
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All dimensions in mm

*. Anode cap in line with spigot + 10°

t Gauge 36 I/D x 100 long to slide freely over neck.
There is an annular region of anti-corona coating with an external diameter of 75 mm

surrounding the CT8 cap, the tube should not be handled in this region.

Not to be scaled

The projected neck axis shall pass within 4.0 mm of the geometric centre of the tube
face. The eccentricity of the neck axis with respect to a line perpendicular to the
geometric centre of the tube face shall not exceed 4.5 mm at the deflection centre and
5.0 mm at a point 102 mm from the reference line.
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Radar Tube
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Radar Tube F41-13 ..

GENERAL

Round face, 16 inch tube, 50° deflection \
Electrostatic focus, magnetic deflection /\\
Straight gun, non ion trap L
Clear glass a; —
External conductive coating

Aluminised screen q

35.5 mm maximum neck diameter

Heater voltage Vh 6.3 v k

Heater current Iy 0.3 A

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Vaz+a4(max) 20 kv
Minimum second and fourth anode voltage Va2+ad(min) 10 kv
Maximum third anode voltage Va3(max) + 500 v
Maximum first anode voltage Val(max) 500 v
Maximum negative grid voltage -Vg(max) 200 v
Minimum negative grid voltage -Vg(min) 1.0 v
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 v
Maximum peak heater to cathode voltage Vh-k (pk)max

heater negative 400* v

* During a warming up period not exceeding one minute.

PHOSPHOR SCREEN

This tube is usually supplied with LC phosphor ( F41-13LC ) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

RADAR

This data shouldbe read in conjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BH'MAH
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F41-13 .. Radar Tube

INTER - ELECTRODE CAPACITANCES

* t
Cathode to all Cr-all 3.5 4.5 pF
Grid to all Cg-all 7.0 7.5 pF
Anodes 2 and 4 to external conductive coating, M  c32+324-M 1200 pF

* Holder capacitance balanced out.

1 Total capacitances including a typical B12A duodecal holder.

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vagiag 15 kV
Third anode voltage range for focus Va3 -300 to +300 v
First anode voltage Vai 300 v
Grid to cathode voltage for cut-off of raster Vg -40 to -64 v
Average peak to peak modulating voltage for

modulation up to 150 pA 24 v
LC screen persistence to 10% (approximate) 25 s

The LC screen is liable to burn even at low values of beam current if operated with a
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection.

TUBE WEIGHT (approximate) - 11.8 kg (26 lb)

MOUNTING POSITION - usrestricted

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path of M should be made
in a manner appropriate to the protection system employed.
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Radar Tube F41-13..
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* Anode cap in line with spigot + 10°
t Gauge 36 I/D x 100 long to slide freely over neck.

The tube should not be handled in the region of the anti-corona coating.

The projected neck axis shall pass within 4.0 mm of the geometric centre of the tube
face. The eccentricity of the neck axis with respect to a line perpendicular to the
geometric centre of the tube face shall not exceed 4.5 mm at the deflection centre and
5.0 mm at a point 102 mm from the reference line.

The external conductive coating of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for.
the e.h.t. supply.
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F41-14.. Radar Tube

The F41-14. . is the F41-12.. with an increased line width* of 0.5 to 0.7 mm
at In2 + a4 = 50 pA.
* Microscope measurement.,

TUBE WEIGHT (approximate) - 11,8 kg (26 lb)
PHOSPHOR SCREEN

This type is usually supplied with LC phosphor (F41-14LC) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

For all other data please see the F41-12,. data sheets.

Thorn Radio Valves and Tubes Limited BHIMAH
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Radar Tube F41-120..

OBSOLETE TYPE

The F41-12.. is the replacement type for the F41-120..

The F41-120..is the F41-12.. with a grey glass face-plate having a light transmission
of approximately 52%.

TUBE WEIGHT (approximate) - 9.0 kg (20 lb)

PHOSPHOR SCREEN

This type is usually supplied with LC phosphor (F41-120LC) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

For all other data please see the F41-12.. data sheets.

Thorn Radio Valves and Tubes Limited BHIMAH

Page 1, Issue 5.




F41-121.. Radar Tube

Maintenance Type

GENERAL

Round face, 16 inch tube, 50° deflection
Metal mounting frame

Electrostatic focus, magnetic deflection
Straight gun. non ion trap

External conductive coating

Aluminised screen

Heater voltage Vh 6.3 V

Heater current In 0.3 A 3

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+a4 (max) 20 kv
Minimum second and fourth anode voltage Va2+a4 (min) 10 kv
Maximum third anode voltage Va3(max) + 500 \%
Maximum first anode voltage Val(max) 500 Vi
Maximum negative grid voltage -Vg (max) 200 v
Minimum negative grid voltage -Vg (min) 1.0 \%
Maximum heatc_r to cathode voltage Vh—k(max)

heater negative (d.c.) 200 A%
Maximum peak lheater to cathode voltage Vh-k (pk)max

heater negative 400* v

* During a warming up period not exceeding éne minute.

PHOSPHOR SCREEN

This tube is usually supplied with either LC phosphor (F41-121LC) giving an orange
trace of very long persistence or GR phosphor (F41-121GR) giving a yellowish-green
trace of very long persistence. Other phosphorscanbe made available to special order,

Thorn Radio Valves and Tubes Limited BHIMAH
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Radar Tube F41-1271..

INTER-ELECTRODE CAPACITANCES ¥ T

Cathode to all Ck-all 3.5 4.5 pF
Grid to all Cg-all 7.0 ¥:5 pF
Anodes 2 and 4 to external conductive coating, M7 cg2+34-M1 1200 pF
Anodes 2 and 4 to mounting frame, My Ca2+ad4-M2 250 pF

* Holder capacitance balanced out.
t Total capacitances including a typical B12A duodecal holder.

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vaoias 15 kV
Third anode voltage range for focus Va3 -300 to +300 \Y%
First anode voltage Va1 300 v
Grid to cathode voltage for cut-off of raster Vg -40 to -80 A%
Average peak to peak modulating voltage for

modulation up to 150 pA 24 v
LC screen persistence to 10% (approximate) 25 s

The LC screen is liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. If the radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will' normally provide adequate protection.

TUBE WEIGHT (approximate) - 12 kg

MOUNTING POSITION - unrestricted

RADAR
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F41-121..

450105
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* Anode cap in line with spigot £ 10°,

Not to be scaled

The tube should not be handled in the region of the anti-corona coating .

For details of the mounting frame see following page.

The external conductive coating of this tube should be connected to chassis.
The capacitance between this coating and the final anode maybe used to provide smoothing
for the e.h.t. supply.
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Radar Tube F41-121..

MOUNTING FRAME

145WG (2.03mm) METAL

368 MIN
USEFUL SCREEN DIA

8 EQUALLY SPACED
MOUNTING HOLES
55 DIA ON 434.34 P.C.D.

22.5°¢5°
ANODE CAP
POSITION
414
k-—— 450205 —
All dimensions in mm Not to be scaled
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F41-122.. Radar Tube
OBSOLETE TYPE .

The F41-123.. is the replacement type for the F41-122..

The F41-122..is the F41-123.. with a grev glass face-plate having a light transmission
of approximatelyv 527,

TUBE WEIGHT (approximate) - 9.0 kg (20 lb)

PHOSPHOR SCREEN

This tvpe is usually supplicd with LG phosphor (F11-122LG) giving an orange trace of
verv long persistence. Other phosphors can be made available to special order.

For all other data please see the F41-123.. data sheets.

Thorn Radio Valves and Tubes Limited BHIAH
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Radar Tube F41-123..

GENERAL

Round face, 16 inch tube, 50° deflection
Electrostatic focus, magnetic deflection
Straight gun, non ion trap

Clear glass

External conductive coating

Aluminised screen

35.5 mm maximum neck diameter

Heater voltage Vh 6.3 v
Heater current Iy 0.3 A

ABSOLUTE RATINGS (voltages referred to cathode)

Maximum second and fourth anode voltage Va2+a4(max) 20 kv
Minimum second and fourth anode voltage Va2+a4(min) 10 kv
Maximum third anode voltage Va3 (max) + 500 v
Maximum first anode voltage Va1 (max) 500 v
Maximum negative grid voltage =Vg(max) 300 v
Minimum negative grid voltage -Vg(min) 1.0 v
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 200 v
Maximum peak heater to cathode voltage Vh-k(pk)max

heater negative 400* v

* During a warming up period not exceeding one minute.

PHOSPHOR SCREEN

This tube is usually supplied with LG phosphor (F41-123LG) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

NECK LENGTH

This tube has an extended neck length to accommodate an auxiliary high frequency
deflector coil.

This data shouldbe read in conjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH
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F41-123.. Radar Tube

INTER - ELECTRODE CAPACITANCES

* t
Cathode to all Croall 3.5 4.5 pF
Grid to all Cg-all 7.0 7.5 pF
Anodes 2 and 4 to external conductive coating, M  c32+34-M 1200 pF

* Holder capacitance balanced out.

1 Total capacitances including a typical B12A duodecal holder.

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vaotag 15 kV
Third anode voltage range for focus Vas -300 to +300 A4
First anode voltage Va1 300 \4
Grid to cathode voltage for cut-off of raster Vg -40 to -80 v
Average peak to peak modulating voltage for

modulation up to 150 uA 24 v
LG screen persistence to 10% (approximate) 4.0 s

The LG screen is liable to burn even at low values of beam current if operated with a
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-
guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli=-
rontgens per hour, the window will normally provide adequate protection.

TUBE WEIGHT (approximate) - 11.8 kg (26 lb)

MOUNTING POSITION - unrestricted

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path of M should be made
in a manner appropriate to the protection system employed.
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Radar Tube F41-123..
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All dimensions in mm L Not to be scaled
* Anode cap in line with spigot + 10°.
The tuhbe should not be handled in the region of the anti-corona coating.

The projected neck axis shall pass within 4.0 mm of the geometric centre of the tube
face.

The eccentricity of the neck axis with respect to a line perpendicular to the geometric
centre of the tube face shall not exceed 4.5 mm at the deflection centre and 5.0 mm
at a point 102 mm from the reference line.

It is recommended that the deflector coil assembly including ''position'' and ''write''

coils should not extend further than 95 mm from the reference line otherwise there
may be undesirable interaction with the tube gun.
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F41-124.. Radar Tube

The F 41-124, . isthe F41-123.. with athird anode voltage range for focus of 0to 400 V.

PHOSPHOR SCREEN
This type is usually supplied with LC phosphor (F41-124LC)giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

For all other data please see F41-123.. data sheets.

Thorn Radio Valves and Tubes Limited BHlMAH
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Radar Tube F41-130..

OBSOLETE TYPE

The F41-13.. is the replacement type for the F41-130..

The F41-150. .is the F41-13,, with a grev glass face-plate having a light transmission
of approximately 527,

TUBE WEIGHT (approximate) = 9.0 kg (20 lb)

PHOSPHOR SCREEN

This type is usually supplied with LC phosphor (I'11-130LC) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

For all other data please see the F41-13.. datu sheets.

RADAR

Thorn Radio Valves and Tubes Limited BR]MAH
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F41-140.. Radar Tube

OBSOLETE TYPE

The F41-14.. is the replacement type for the F41-140..

The F41-140..is the F41-14..with a grey glass face-plate having a light transmission
of approximately 527.

TUBE WEIGHT (approximate) 9.0 kg (20 lb)
PHOSPHOR SCREEN

This type is usually supplied with LC phosphor (F41-140LC) giving an orange trace of
very long persistence. Other phosphors can be made available to special order.

For other data please see the F41-14.. data sheets.

Thorn Radio Valves and Tubes Limited BH]MAH
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Radar Tube F41-141..

GENERAL
/

Round face, 16 inch tube, 50° deflection ) 5

Electrostatic focus, magnetic deflection M /\\ A PY

Straight gun, non ion trap -

Clear glass. aj I

External conductive coating a o

Aluminised screen L -

35.5 mm maximum neck diameter 9

kK —
Heater voltage Vih 6.3 v
Heater current In 0.3 A
h h

ABSOLUTE RATINGS  (voltages referred to cathode)
Maximum second and fourth anode voltage Va2+a4(max) 20 kv
Minimum second and fourth anode voltage Va2+a4 (min) 10 4%
Maximum third anode voltage Vas (max) + 500 v
Maximum first anode voltage Val(max) 500 v
Maximum negative grid voltage 'Vg(max) 200 v
Minimum negative grid voltage 'Vg(min) 1.0 v
Maximum heater to cathode voltage Vii=ie

heater negative (d.c.) ey 200 v
Maximum peak heater to cathode voltage Vh-k(pk)max

heater negative 400* \Y%

* During a warming up period not exceeding one minute.

PHOSPHOR SCREEN

This tube is usually supplied with LC phosphor (F41-141LC) giving ap orange trace of
very long persistence. Other phosphors can be made available to special order.

Thorn Radio Valves and Tubes Limited BHIMAH
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F41-141.. Radar Tube

INTER ~ELECTRODE CAPACITANCES

* i
Cathode to all Ck-all 3.5 4.5 pF
Grid to all Ccg-all 7.0 7.5 pF
Anodes 2 and 4 to external conductive coating,M cg2+34-M 1400 pF

* Holder capacitance balanced out.

1 Total capacitances including a typical B12A duodecal holder.

TYPICAL OPERATION - Grid modulation (voltages referred to cathode)

Second and fourth anode voltage Vao+aq 18 kv
Third anode voltage range for focus Vas -300 to +300 v
First anode voltage Va1 300 v
Grid to cathode voltage for cut-off of raster Vg -40 to -80 v
Average peak to peak modulating voltage for

modulation up to 150 pA 24 v
Line width at 50 pA beam current

microscope measurement 0.5t0 0.7 mm
LC screen persistence to 10% (approximate) 25 s

The LC screen is liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at
close range. The normal glass protective viewing window may provide such a safe-

guard. Ifthe radiation measured in contact with this window does not exceed 0.5 milli-
rontgens per hour, the window will normally provide adequate protection.

TUBE WEIGHT (approximate) - 9 kg (20 lb)

MOUNTING POSITION - unrestricted
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Radar Tube F41-141..
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Not to be scaled
* Anode cap in line with spigot + 15°
t Gauge 36 I/D x 100 long to slide freely over neck.

There is an annular region of anti-corona coating with an external diameter of 75 mm
surrounding the CT8 cap, the tube should not be handled in this region.

The projected neck axis shall pass within 4.0 mm of the geometric centre of the tube
face. The eccentricity of the neck axis with respect to a line perpendicular tothe
geometric centre of the tube face shall not exceed 4.5 mm at the deflection centre and
5.0 mm at a point 102 mm from the reference line.
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TABP33A

Radar Tube

GENERAL

Round face 7 inch tube, 50° deflection
Electrostatic focus, magnetic deflection
Straight gun, non ion trap

Aluminised screen, orange trace
P33(LD)phosphor, very long persistence

Heater voltage Vi 6.3 V k 1+~

Heater current Iy 0.3 A \h'ﬂh/
ABSOLUTE RATINGS  (voltages referred to cathode)
Maximum second and fourth anode voltage va2+a4(ma_x) 11 kv
Minimum second and fourth anode voltage Va2+ad (min) 6.0 kv
Maximum third anode voltage range Va3(»ma.x) +1100 to -550 v
Maximum first anode voltage Val(max) 770 v
Maximum negative grid voltage -Vg(max) 200 \4
Maximum positive grid voltage Vg (max) 0 v
Maximum peak positive grid voltage Vg (pk)max 0 v
Maximum peak heater to cathode voltage Vh-k(pk)max

heater negative or positive 200 v
Maximum grid to cathode resistance Rg—k(max) 1.5 MQ
Other phosphors are available to special order,
Thorn Radio Valves and Tubes Limited BHIMAH
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Radar Tube TABP33A

INTER -ELECTRODE CAPACITANCES
Cathode to all Ck-all 5.0 pF

Grid to all Cg-all 6.0 pF

TYPICAL OPERATION - grid modulation (voltages referred to cathode)

Second and fourth anode voltage Va2+a4 7.0 kv
Third anode voltage range for focus Vas 0 to 250 \%
First anode voltage Va1 300 \%
Grid to cathode voltage for visual extinction Vg-k

of focused spot -28 to =72 A%
P33 (LD) screen persistence to 10% (approximate) 3.0

The P33(LD) screen is liable to burn even at low values of beam current ifoperated
with stationary or slow moving spot.

TUBE WEIGHT (approximate) - 1.6 kg (3.5 1b)

MOUNTING POSITION - unrestricted
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TABP33A

A

Radar Tube
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* Gauge 38 mm I/D 50 mm long to slide freely over neck.

1 Anode cap in line with pin 3 + 10°

The tube should not be handled in the region of the anti-corona coating.
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DATARD IS EIVANESS
MONIRORFRUBES

The facilities and organisation provided by Thorn Radio Valves and
Tubes Limited meet the requirements of the M.O.D. (P.E.) Defence
Standard 05-21 and BS 9000.

HEALTH AND SAFETY AT WORK ACT, 1974

Attention is drawn to the recommendations under this heading in the Operational
Recommendations.

WARNING

These tubes should be used in accordance with their published ratings, and in
conformity with the Operational Recommendations of the company’s data hand-
book. The company will not entertain claims for loss or damage where this advice
has been disregarded.

Thorn Radio Valves and Tubes Limited
Moliison Avenue - Brimsdown - Enfield - Middlesex EN3 7NS







Data Display or Monitor Tube Cv6198

Maintenance Type

Base B8H, Cap CT8

GENERAL
Rectangular Face —8% in. Diagonal Deflection Angle  —90° Diagonal
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace
LG Phosphor —Very Long Persistence External Conductive Coating
Heater Voltage Vh 115 ¥
Heater Current Iy 015 A
RATINGS
Maximum Second and Fourth Anode Voltage Va2,24(max) 16* kV
Minimum Second and Fourth Anode Voltage Va2,24(min) 80 kV
Maximum Third Anode Voltage Va3(max) + 700 \"
Maximum First Anode Voltage Vat(max) 500 \'
Maximum Heater to Cathode Voltage, Vh-k(max)
Heater Negative (d.c.) 200 4

*16 kV is a design centre rating, the absolute rating of 18 kV must not be exceeded.
All voltages referred to cathode.

INTER-ELECTRODE CAPACITANCES

pl §
Grid to all Cg-all 7-0 85 pf
Cathode to all Ck-all 30 35 pF
Anode 2 and Ancde 4 to External Conductive
Coating (approx) Ca2,24-M 400 pF

9 Inter-electrode capacitance with holder balanced out.
§ Inter-electrode capacitance including a typical B8H holder.

TYPICAL OPERATION—Grid Modulation (all voltages reterred to cathode)

Second and Fourth Anode Voltage Vaz,24 14 KV
First Anode Voltage Va1 400 v
Third Anode Voltage for Focus (Range) V.3 0 to 400 v
Grid to Cathode Voltage for cut-off of Raster Ve -30 to =72 Y
Average Peak to Peak Modulating Voltage for

Modulation up to 150pA 24 Vv
LG Screen Persistence to 109, (approximate) 40 g
The LG screen is liable to burn even at low values of beam current if operated with a

stationary or slow-moving spot.

Note

This tube can be supplied with a number of different phosphors as requested.

This tube is fitted with a B8H Sparkguard S base, details of which are given on a separate
sheet.

& MONITOR
TUBES

>
<
-
o
=
a
<
=
<<
o

Net Tube Weight (approx)—I-36 kg (3 1b).

Issue 1, Page 1



CV6198 Data Display or Monitor Tube

I——— 22545 ————~

T e EXTERNAL
e CONDUCTIVE
" COATING

b
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~
o
o}
H+
~N

5 T
20
f 7
' 29.4 MAX
27.8 MIN
B8H
SPARKGUARD § —=
BASE t

: h

All dimensions in mm Not to be scaled

There is an annular region of anti-corona coating with an external diameter of 60 mm

‘surrounding the CT8 cap, the tube should not be handled in this region.

* During the face sealing operation the glass in this area (total 22 mm) may be dis-
turbed. As the shabe of the contour within this area may be either convexor concave
the bulb should not be gripped within this regionunless special precautions aretaken
(such as the use of resilient packing material).

t The socket for the B8H button base should not be rigidly mounted, it should have
flexible leads and be allowed to move freely. The design of the socket should be
such that the wiring cannot impress lateral strains through the socket contacts on
the base.

§ Anode cap in line with pin 4 + 30°.

g Determined by Reference Gauge No. 15,
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Data Display or Monitor Tube Cv6198

f ( q\uomo MATCH LINE
( {
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T MAXIMUM CONE SIZES AT POINTS
% 'V‘ A-A. B-B, C-C. D-D
—~~ | MAJOR ] MINOR .
i _ sEon | e ot | pae
A-A 82.4 82.4 82.4
B-B 146 134 153
o
N c-c 180 149 193
MOULD MATCH DETAIL D-D 201 155 216
All dimensions in mm Not to be scaled

* Determined by Reference Line Gauge No. 15.
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M8-100.. Data Display or Monitor Tube
PRELIMINARY DATA

GENERAL

Rectangular face-plate 82 mm x 32 mm
Ruggedisad gun construction
Electrostatic focus, magnetic deflection
Flying lead connections to base and anode
Aluminised screen, clear glass

20.7 mm maximum neck diameter.

Heater voltage Vh 11 v

Heater current Iy 75 mA

ABSOLUTE RATINGS - Voltages referred to cathode

Maximum second and fourth anode voltage  Va2+ai(max) 12 kv
Minimum second and fourth anode voltage Va2+ad(min) 8 kv
Maximum third anode voltage Va3(max) =50 to +500 v
Maximum first anode voltage Vai(max) 350 A%
Maximum negative grid voltacge "Vg(max) 100 v
Minimum negative grid voltage =Vg(min) 1¥ v
Maximum heater to cathode voltage Vh-k(max)

heater negative (d.c.) 110 v
M%;I.\L‘I;\:?nggzri‘?:ater to cathode voltage Vh-k(pk)max T ¥
Maximum impedance, gridto cathode (50 Hz) Zg-k(max) B.5 MQ
Maximum resistance, grid to cathode Rg-k(max) 1.5 MQ

* A 10kQgrid series resistor mounted close to the tube base is recommended to limit
the peak grid voltage.

PHOSPHOR SCREEN

This type is usually supplied with GX phosphor ( M8-100GX ). This is a line
spectrum phosphor giving a yellowish green fluorescence of medium persistence.
Other phosphor screens can be made available to special order.

TUBE WEIGHT (approximate) - 180 g

This data shouldbe read in conjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BHIMAH
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Data Display or Monitor Tube M8-100..

INTER-ELECTRODE CAPACITANCES

Cathode to all Cl-ail 4.0* pF
Grid to all Cg-all 7.0* pF

* Lead capacitance balanced out.

TYPICAL OPERATION - Grid modulation (Voltage referred to cathode)
Second and fourth anode voltage Va2+aq-k 10 kv
First anode voltage Val-k 250 v
Third anode voltage range for focus Vaz-k 0 to 350 v
Grid to cathode voltage for Vg-k

cut-off of raster =35 to -69 v
Typical line width at 30uA beam current

shrinking raster measurement at tube face centre 0.25 mm
TYPICAL OPERATION - Cathode modulation (Voltage referred togrid)
Second and fourth anode voltage Va2+ai-g 10 kv
First anode voltage Val-g 250 v
Third anode voltage range for focus Va3-g 0 to 350 v
Cathode to grid voltage for Vke-g

cut-off of raster 32 to 58 \Y%

Characteristic curves as M23-110..
MOUNTING
The tube can be mounted in any position.
When flashover protection is incorporated the chassis return path should be made in a

manner appropriate to the protection system employed.

ENVIRONMENTAL TESTS CAPABILITIFS

Temperature range: Operational =15°C to + 85°C
Storage -54°C to +85°C
Vibration endurance 5to 55 Hz 1.5g maximum
55 to 2000 Hz 1.0g constant
Bump and shock 6 bumps, 6g, 11ms, half sine wave,
all three axes
Tropical environment 95% relative humidity
cycled 38°C to 50°C. total 48 hrs
Altitude: Operational 5000m
Non operational 6000m
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M8-100.. Data Display or Monitor Tube

16046
713 ' 89+3
LIMITS OF
SCREEN AREA
i/ X T
ll:m R J } ! -
+ C— Lt 24, Ef - E—————
1 | * =
| =
T
T ol '
15 25DIA RING
fe—— 74 MIN i GAUGE POINT.
82+
1
t y f t
200R 50%3 55%3
= l
|
IOR

20‘0'7
-0:5 - 135 MIN

1524
AMP CONNECTOR
150 MIN 837655-3

a, a4

|
|

All dimensions inmm VIEW OF FREE END.
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Data Display or Monitor Tube M14-100..

GENERAL

Rectangular face, 14 cm, 70° diagonal
Electrostatic focus, magnetic deflection
Aluminised screen

Grey glass, 627 transmission (approx) M

20.7 mm maximum neck diameter a;

External conductive coating

a

Heater voltage Vh 11 v .

Heater current Iy 75 mA k
ABSOLUTE RATINGS - Voltages referred to cathode
Maximum second and fourth anode voltage Va2+a4 (max) 13.5 kV
Minimum second and fourth anode voltage Va2+ad4 (min) 8 kV
Maximum third anode voltage Va3 (max) -50 to +500 v
Maximum first anode voltage Val(max) 350 \Y
Maximum negative grid voltage 'vg(max) 100 A%
Minimum negative grid voltage 'Vg(min) 1* v
Maximum heater to cathode voltage, Vh-k(max)

heater negative (d.c.) 110 v
Maximum peak heater to cathode voltage Vh-k (pk)max

heater negative 130 v
Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MQ
Maximum resistance, grid to cathode Rg-k (max) 1.5 MQ

* A 10kQ grid series resistor mounted close to the tube base is recommended to limit
the peak grid voltage.

PHOSPHOR SCREEN

This type is usually supplied with W phosphor ( M1i-100W ) giving a television white
trace of medium short persistence. Other phosphor screens can be made available to
special order.

TUBE WEIGHT (approximate) - 400g

This data shouldbe read inconjunction with Operational Recommendations for Industrial
Cathode Ray Tubes.

Thorn Radio Valves and Tubes Limited BRIMAR
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M14-100.. Data Display or Monitor Tube

INTER - ELECTRODE CAPACITANCES

Cathode to all Ck-all 3.0%* pF
Grid to all Cg-all 4.0* pF
Anodes 2 and 4 to coating M (min.) Ca2+a4-M (min) 200 pF

* Holder capacitance balanced out.

TYPICAL OPERATION - Grid modulation (Voltage referred to cathode)

Second and fourth anode voltage Va2+aq-k 10 kv
First anode voltage Val-k 250 v
Third anode voltage range for focus Vas-k 0 to 350 v
Average peak to peak picture

modulating voltage up to 100 pA 24 A
Grid to cathode voltage for Vg-k

cut-off of raster -35 to -69 v

TYPICAL OPERATION - Cathode modulation (Voltage referred to grid)

Second and fourth anode voltage Va2+ag-g 10 kV
First anode voltage Val-g 250 v
Third anode voltage range for focus Vaz-g 0 to 350 Vi
Average peak to peak picture

modulating voltage up to 100 pA 20 A%
Cathode to grid voltage for Vk-g

cut-off of raster 32 to 58 \%
MOUNTING

There is an annular region of anti-corona coating surrounding the CT8 cap, the tube
should not be handled in this region.

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

The external conductive coating of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path should be made in a
manner appropriate to the protection system employed.

Characteristic curves as M23-110..
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Data Display or Monitor Tube M14-100..

& LIMITS OF
N ' SCREEN AREA

EXTERNAL
CONDUCTIVE
COATING M

20107
=05

az,day
IN LINE WITH
\PIN7 % 10°

All dimensions in mm Not to be scaled

t Determined by reference line gauge No. 23
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M14-100GH Data Display or Monitor Tube

TYPICAL CHARACTERISTICS

GH PHOSPHOR SCREEN
FOCUSED RASTER OF FULL HEIGHT
4x3 ASPECT RATIO
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Data Display or Monitor Tube M14-100W

TYPICAL CHARACTERISTICS W PHOSPHOR SCREEN
FOCUSED RASTER OF FULL HEIGHT 4X3 ASPECT RATIO
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M16-100..

Data Display or Monitor Tube

GENERAL

Rectangular flat face,

Clear glass, 27.4+ 0
Heater voltage

Heater current

Ruggedised construction, metal mounting frame
Electrostatic focus, magnetic deflection

Flying lead connections for base and anode
Aluminised screen, external conductive coating

6 inch 70° diagonal tube

.05 mm neck diameter.
Vh 6.3 \'
Inh 0.3 A

ABSOLUTE RATINGS - All voltages referred to cathode

Maximum second and fourth anode voltage Vagiag (max) 18
Minimum second and fourth anode voltage Vaoias (min) 12
Maximum third anode voltage va3(max) 1000
Maximum negative third anode voltage 'Va3(max) 500
Maximum first anode voltage val(max) 500
Maximum negative grid voltage ‘Vg(max) 200
Minimum negative grid voltage 'Vg(min) 1.0
g v Vh-kma)

TYPICAL OPERATION -

First anode voltage

Third anode voltage range for focus

Grid modulation, voltages with respect to cathode

Second and fourth anode voltage Vao+as 14
val 400
Va3 0 to 400
-31 to -71

Grid to cathode voltage for cut-off of raster V

g

< < < < <

<

kV

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may
be necessary to avoid possible danger of personal injury from prolonged exposure at

close range.

PHOSPHOR SCREEN

This type is usually supplied with W phosphor (M16-100W) giving a television white

trace of medium short persistence.

to special order.

Type M16-100W is the commercial version of the CV6244.

Thorn Radio Valves and Tubes

Issue 2, Page 1
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Data Display or Monitor Tube M16-100..

INTER-ELECTRODE CAPACITANCES - Lead capacitances balanced out

Cathode to all

Grid to all

Anode 2 and anode 4 to coating M; (minimum)
Anode 2 and anode 4 to frame My (minimum)

TUBE WEIGHT (approximate) - 1.0 kg
ENVIRONMENTAL TEST CAPABILITIES

Storage and operational
temperature range

Vibration endurance
Centrifuge

Bump and shock
Tropical environment
Mould growth

Salt mist

Solar heat

NOTE

Ck-all 4.0 pF
Cg_au 15 pF
Ca2+ad4-M1 (min) 350 PF
Ca2+a4-M2(min) 80 PF

-30°C to +55°C

10 to 60 Hz displacement + 0.15 mm
60 to 2000Hz 2g
all three axes for a specified time

13g all three axes 2 minutes each

40g all three axes for specified
number of bumps

95% relative humidity,
cycled 20°C to 40°C, total 10 days

To BS2011 Test 2J
severity 28 days

To BS2011 Test 2K
92.5% humidity, 35°C, total 28 days

Continuous cycling 30°C to 84°C
total 5 days

The external conductive coating of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for

the e.h.t. supply.

Issue 2, Page 2
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M16-100.. Data Display or Monitor Tube

DATUM A—1——138.7£0.08 —~| 233.7 MAX
130 5+0.125
110 ¢3
DATUM B SYM O.5§
|
j 5 s . 26R 4
3.1 SR 1 s e
£0.08 MAX ~ 2520-4Rfl | B33 6R i
SYM‘ 4 }
- - : -0-081 95 89
105-2 +0.5 |7
*vu ' sovgnﬂ 235
Y o ¥
0.51 L = | ! )
e REFERENCET
’ LINE
u3 s:o 28 : ‘
3.2R 8§ 4 HOLES M2
MIN 120.5
symos§ |
1 -1 f —| t3.5%0.25
4 352 35$0.25 =
— .5%0.
66 ! 25R L 62 PSR

éb | DIA
190 TP
MIN

h - EDGE SECTION
EXTERNAL/%
CONDUCTIVE 2
COATING M, %%
4/ | CONCENTRICITY
TOLERANCE - _
bk ses 025 DIA h occ—Fo a3 (9
| DATUM LINES A&B Q5,04
130
6 MAX L— Mt
All dimensions in mm Not to be scaled

Frame finish - black anodised.
Minimum useful screen area 113 x 85

* Tapped 6 - 32UNC x 7.0 deep.
t Determined by Reference Line Gauge No. 19
§ Symmetrical tolerance width Datum A.

Y Symmetrical tolerance width Datum B.

Issue 2, Page 3



Data Display or Monitor Tube M17-10..

The M17-10.. monitor tube has a 11.5V, 0.15A heater otherwise it is identical to the
M17-12..

PHOSPHOR SCREEN
This type is usually supplied with W phosphor (M17-10W) giving a televisiop white

trace of medium short persistence. Other phosphor screens can be made available to
special order.

For all other data please see M17-12.. data sheets.
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Thorn Radio Valves and Tubes Limited BH|MAH
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M17-12.. Data Display or Monitor Tube

GENERAL

Rectangular face, 7 inch, 70° diagonal
Electrostatic focus, magnetic'deflection
Aluminised screen, clear glass

29.4 mm maximum neck diameter
Straight gun, non ion trap

External conductive coating

Heater voltage Vh 6.3 v

Heater current In 0.3* A
DESIGN CENTRE RATINGS - Voltages referred to cathode
Maximum second and fourth anode voltage Va2+a4(max) 167
Minimum second and fourth anode voltage Va2+a4(min) 12
Maximum third anode voltage Va3(max) +1000 to -500
Maximum first anode voltage Val(max) 500
Maximum negative grid voltage 'Vg(max) 200
Maximum peak negative grid voltage -Vg(pk)max 400
Minimum negative grid voltage -Vg(min) 1.0
Maximum heater to cathode voltage, Vh-k(max)

heater negative (d.c.) 200
Maximum peak_heater to Cathodg voltage, Vh—k(pk)max

heater negative (absolute rating) 4008
Maximum impedance, grid to cathode(50 Hz) Zg—k(max) 0.5
Maximum resistance, grid to cathode Rg-k(max) 1.5

MQ
MQ

* In a series heater chain the CRT should always be connected at the chassis end.

t The absolute rating of 18 kV must not be exceeded.

§ During a warming-up period not exceeding 45 seconds.

PHOSPHOR SCREEN

This type is usually supplied with W phosphor (M17-12W) giving a television white
trace of medium short persistence. Other phosphor screens can be made available to

special order.

Tubes incorporating a B8H Sparkguard base will have a suffix after the type number.

For details of the Sparkguard bases see separate sheets.

Thorn Radio Valves and Tubes Limited BHIMAH
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Data Display or Monitor Tube M17-12..

INTER - ELECTRODE CAPACITANCES * t

Cathode to all Cr-all 3.0 3.5 pF
Grid to all Cg-all 6.5 8.0 pF
Anodes 2 and 4 to coating M (approx.) Ca2+24-M 350 pF
* Holder capacitance balanced out. 1t Total capacitances including typical holder .

TYPICAL OPERATION - Grid modulation, voltages referred to cathode.

Second and fourth anode voltage Vao+ad-k 14 kV
First anode voltage Vai-k 400 v
Third anode voltage range for focus Vas-k 0 to 400 v
Grid to cathode voltage range for Vg-k

cut-off of raster -38 to -78 \'

TYPICAL OPERATION - Cathode modulation, voltages referred to grid

Second and fourth anode voltage Va2+a4-g 14 kv
First anode voltage Val-g 400 \'
Third anode voltage range for focus Va3—g 0 to 400 \%
Cathode to grid,voltage range for Vk-g

cut-off of raster 35 to 68 A

If this tube is operated at voltages in excess of 16 kV x-ray radiation shielding may be
necessary to avoid possible danger of personal injury from prolonged exposure at
close range.

MOUNTING

The tube can be mounted in any position.

The external conductive coating (M) of this tube should be connected to chassis. The
capacitance between this coating and final anode may be used to provide smoothing for
the e.h.t. supply.

When flashover protection is incorporated the chassis return path of the external
conductive -coating should be made in a manner appropriate to the protection system
employed.

TUBE WEIGHT (approximate) - net 650g
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M17-12..

LIMITS OF USEFUL

SCREEN AREA

m——

12%3.0 -

3.0

All dimensions in mm

CT8 CAP
67~

m-2

EXTERNAL
CONDUCTIVE
COATING M

V[J=— B8H BASE t

Data Display or Monitor Tube

e————————230%6.0

l—91%3.0 139%3.0 —f
REFERENCE™*
LINE

J 27-8 DIA MIN

’)_5, 29-4 DIA MAX

THIS SIDE OF BULB COMPLETELY
FREE OF EXTERNAL CONDUCTIVE
COATING

VIEW OF FREE END

Not to be scaled

There is an annular region of anti-corona coating with an external diameter of 60 mm
surrounding the CT8 cap, the tube should not be handled in this region.

* Determined by reference line gauge No. 15
t The tube socket should not be rigidly mounted, it should have flexible leads and be

allowed to move freely.
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M17-12..

Data Display or Monitor Tube
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Data Display or Monitor Tube

M17-12..
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