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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. 
MS-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 III 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 III 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. . 31 cm 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. . 31 cm 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 III 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 

G o ~~ ~~~~ 
Pro-electron Nomenclature 
Translation of Terms 
Tube index 
Selection Tables for 
Oscilloscope, Radar, Monitor 
Data Display Tubes, 
Magnetic Shields and Tube Coils 

PHOSPHOR 
SCREENS 

Equivalents and Data Summary Chart 
Comparative persistence curves 
Spectral energy distribution curves and 
Persistence curves for individual phosphor screens 

GRATICULES 
GAUGES BASES 
SOCKETS CAPS 
SCAN COILS 

G raticules 
Gauges—Neck dimensions for scanning coil design 
Bases and Sockets—Dimensions 
Sparkguard flashover protection 
Caps and Scan Coils 

OSCILLOSCOPE 
TUBES 

Current and maintenance types filed in alpha/numerical 
order including 

Mono-accelerator tubes 
Spiral p.d.a. tubes 
Mesh p.d.a. tubes 
Tube coils and magnetic shields 

RADAR 
TUBES 

Current and maintenance types filed in alpha/numerical 
order including 
P.P.I. display radars 
Sector display radars 
Self-labelling radars 
Compass tubes 

DATA DISPLAY 
AND MONITOR 
TUBES 

Current and maintenance types filed in alpha/numerical 
order including 
Tubes for alpha-numeric and graphic displays 
Medical waveforms 
Picture monitors 

SPECIAL 
TUBES 

Current and maintenance types filed in alpha/numerical 
order including 

Flying spot scanner tubes 
M onoscopes 
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Pro Electron 
Nomenclature 

Industrial 
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. 

A TV display tube for domestic applications 
D Oscilloscope tube, single trace 
E Oscilloscope tube, multiple trace 
F Radar display tube, direct view 
L Display storage tube 
M Professional television or display tube (except radar), direct view 
P Professional television or display tube, projection 
Q 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 em (5 in) face-plate 
50 Represents a 50 em (20 in) face-plate 

Note: Since the centimetre is smaller than the inch it is possible that more than one first 
number corresponds to aparticular 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 LETTERS) 
The final letters) 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: 

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 Rlhite" television display tube phosphor. 
X Tri-colour screen 
Y Greenish-yellow, yellow, yellowish-orange. 

The second letter is a serial letter to denote other specific differences in screen properties. 
SUFFIXES 
Internal or external graticules are indicated by atwo-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 (5 in ) 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 
Issue 3, Page 1 BRiMAR 



Translation of Terms 

FRANCAIS 

Tubes a Rayons Cathodiques Traduction 
Industriels des Termes 

DEUTSCH 

Industrielle lJbersetzung 
Elektronenstrahlrohren der Fachausdri.icke 

ITALIANO 

Tubi a Raggi Catodici 
Per Uso Industriale 

Tubos de Rayos Cat6d icon 
Industriales 

Thorn Radio Valves and Tubes Limited 

Traduzione 
di Termini 

ESPA~OL 

Traduction 
de Terminos 

BRiMpR 



ENGLISH 

Abridged tlata 

Aluminised aeraen 

Anti-flicker 
Anti-reelection faceplate 

Application 

Banded D•d.a. 

Beam alignment 
electrode 

Black 
Blue 
Bonded lace pbH 

c.m.r. vi.wfina.r 
Claasifieation 
Clear glass 
Closed circuit 
television 

Common features 

Common % tleflaetion 
comparables 
Compass tube 
Co-ordinate graticule 

Cor cut 
car..ottvp•• 

Data Display Tube 

Deflection yoke 
Dam narration tuba 
Design data sheets 
Direction tinder 
Doable gpn 

acilloscopa 
Dual phosphor 

Edge illumination 
Electrostatic 

deflection 
Electrostatic focus 

Equipment 
nufecturers 

Eq uivelenb 
External Brnicule 

Features 
Flat face 

Flashover protection 

Flexibility 
Fluoraacent 
Flying-spot scanner 

General purpose 
G redusted sole 
Gratieula 
Gn 
Greyn

Hiph sensitivity 
Nigh voltage focus 

Implo:ion protection 

Indwirial 
applications 

Industrial monitor 

Instrument tubes 
Integral mounting 

lugs 
Internal graticule . 
Internal scale 
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FRAN CATS 

ractbristiques 
carbsumbes 
icran aluminisb 

anti-scintillement 
Face avant anti-rbflezion 

application 

R.P.A. en bande gammba 

Electrode d'alignement 
du.faisceau 

Nair 
bleu 
plaque protectrice de 

ur de cambra 
clas ant 
Veriest ansparent 
tblbvision an urcuit 

fermb 
ractbristiques 

dbf lecti onnxscomm u ne 
types comparables 
tube pour boussoles 
graticule de 

oordonnbea 
Coins Taillbs 
types courants 

Tuba de visualisation de 
don 

Colliernde dbvianon 
tube tle dbmonstration 
leullles de caractbristiques 
gonlambtre 

scinoaoopa b aoame 

phosphors double 

Eclairage Sant 
dbvianon 

ra 

blectrostatique 
entration 

c oblactrosta[iqus 
labricants 

d'bquipamants 
bquivalents 
graticule extbrieure 

actbristiques 
Face mbplate 

Protection de 
contournement 

ouplesse 
Iluorescent 
balayage b spot mobile 

usage gbnbral 
Achelle gradube -
gracicule 

orsGn 

haute sensibilit6 
Focalisation haute-tension 

protection contra lee 
implosions 

utilisalions industrielles 

convola industrial 

tubes d'insvument 
panes de lization 

ncorporbes 
graticule intbriaure 
6chelle intbrieure 

DEUTSCH 

Kurztlatan ' 

ANminiumhinterlegter 
Leuchstchirm 

Flimmerschutz 
scnirmvager mn 

Refleziansschutz 
Anwendung 

Nathbeschleunigung mit 
Bandelektrode 

Zentrierelektrode 

Schwarz 
Blau 
Verbundglasscheiba 

Kamarasucher 
Klassitizierung 
Durchsichtiges Glas 
Industrielles Fernsehen 

Gememseme Merkmale 

Normale %-Ablenkung 
Vergleichbare Typan 
Funkpeilronre 
Koordinatenraster 

Gerundete Ecken 
Laulande Typan 

D a Ian darstsllu ngsrdh re 

Ablenklocn 
Demonslratlonsrbhre 
Datenblatter 
Funkpeiler 
Zweistranlosz illogra pn 

Dual-Phosphor 

Ranebeleacnwng
Elektrostatische 

ADlenkung 
Elekuostatische 

Fokussierunp 
Geratehersteller 

Aquivalente 
AuBenrester 

Merkmale 
Flacher Schum 

Ubersc hlagschutz 

Flexibilitat 
Flue esSent 
Lichtpunktabtaster 

Mehrzweck 
Kalibrierte Skala 
gasser 
Gru 
Gran 

Mahe Emplindlichkait 
Hochspannungsbondelung 

Implosionsschutx 

Induslrielle Anwendungan 

Induslrieller Monitor 

Instrumentenrohren 
Eingearbeitete Befesti-
gungsdsen 

Innenraster 
Innenskala 

ITALIANO 

Doti abbreviati 

Schermo alluminiz:ato 

'Anti-Ilickei 
Pannello frontale 

anti~riflettente 
Applicaziane 

Post accelerazione anodica 
a bande 

Elettrotlo de allineamenm 
del lascio 

Nero 
elu 
Pannello fronteN "bonded' 

Mirino per telecamera 
Cleasilicazione 
Vetro lucido 
Talev e a circuito 
chiuson

Caratterisuche comuni 

Deflessione X comuns 
Tipi c mparabila 
Tubo per buszola 
flaticolo a coortlinete 

Angoli tagliati 
Tipi correnti 

Tubo presanta:ione dart 

giogo deviator 
Tubi da dlmostrazione 
Pagine dei dart 
Indicators di direzione 
osddtoscopio a dovpio 

Fostoro tloppio 

Illuminazione dei contorni 
Detlesstone elettrostatica 

Focalizzazione elemo-
stauca 

Cosvuttori tli apparec-
chiature 

Equivalenti 
Reticolo esterno 

Caratterisuche 
Faccia plena 

Protezione comro scanche 
elellrit he 

Flessibilitb 
Fluorescenla 
'Flying spot scanner' 

Impiego generals 
Scala Braduata 
Reticolo 
Verde 
Griyw 

Elevate sensiDilita 
Focalizzazione ad alts 

Protezione comro 
1'implosione 

Applicaziani Industriali 

Monitor per Impieghi 
'mduscriali 

Tubi per istrumanti 
Alelte tli lissaggio 

corporate 
Reticolo interne 
Scala Imerna 

ESPAWOL 

Dates Abreviados 

Pan[alla Aluminizade 

Anti-parpadeo 
Place externs antirreflejos 

ADlicacibn 

acelerador post~eeflexidn 
de bande 

Electrbdo de Alineacibn 
de Haz 

negro 
A:ul 
Place Protectors 
Incorporada 

weer e. la amar. 
Llassilicacibn 
vidrio hansparente 
Televisidn en Circuito 

Corrado 
Caractaristi<es Comunes 

Dasvianibn x comrn 
Tipos comparables 
Tubo Compas 
Reticula tle Coordanadas 

esquinas redondeadas 
Tipos Corrientes 

Tubo pare presentacibn 
de dates 

yugo de desvia<idn 
Tubo de Demosuacidn 
Hojas de Dates 
Gonibmatro 
Osciloscopio da Candn 

Doble 
Fdsforo Doble 

imminaadn ea Dordes 
Desviacibn Elecnostatica 

Enfoque Electrostbtico 

Fabricantes de Equipoa 

Equivalences 
Reticula Exlerna 

Caracterislicas 
Cara Ilana 

proteccidn saho de chispa 

Flexibilldad 
f luorescente 
E zploracibn da Punto 

Volante 

De Vso General 
Escala Graduada 
Reticula 
Verde 
gris 

Alta Sensibindad 
loco de alts tensibn 

Proteccidn contra 
Implosion 

Aplicaciones Intlustnales 

Monitor Industrial 

Tubes pare instrumentos 
Oreletas de Montura 

I ntegradas 
Reticula Interne 
Escala Interne 



ENGLISH 

Large diaDlay ens 

Large screen •rn 

large screen 
oscilloscope 

Large spot 
light injection 
Line width 
Long 

Magnetic deflection 
Magnetic focus 

Magnetic shield 
Maintenance 
Mar radar 
Mea~oa application 
Madiu 
Medium bandwidth 

Medium short 
Mash P.D.A. 

Mon celerator 
Monoscopes 
Mounting frame 

Narrow neck 
Neck diameter 

Obsolescent 
Obsolete 
Octantal correction 
Orange 
Oscilloscope tuba 
Overall length 

Persistence 
P.D.A. ratio 

Phaaphoreacance 
PhoaDhors 
Photography 
Post~daflection 

P. P~uantipn 
I. display 

Purple 

Rader tube 
Rectangular isce 
Reinlorcad envelope 
Rimbaud 
Rimgwrd 
Round lace 

Sales classification 
Scan coil 
Scraan diameter 

Secondary 
parameters 

snort length 
Short neck 
Short per istance 
seta pine s
Single gun 
Small slactroatetic 

tubas 
Socket 
Sparkgwrd base 

Spacial quality 
Special phosphors 
Spiral P.D.A. 

suna.rd Pnoapnora 
Strengthened 
structure 

Studio monitor 
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FRANCAIS 

grenda sudaca d'imapa 

grenda surlace d'dcran 

oscilloscope 3 grand 
Acre 

Gros spot 
Injection lumineuu 
largaur de lions 
loop 

ddvianon magnNipue 
concenuation magndtigw 

Ecran magnitique 
envetien 
raaar m.dne 
Application medical¢ 
mo cart 
larg u de Danda 

moyenna 
longue moYenne 
posl~accdl{ralien mean 

M onoaccelerateur 
onOscoDes 

tears de montage 

Col etroii 
diamdlre du col 

obsolescent 
perimp 

or action octamale 
ange 

Tube pour oscilloscope 
longuaur hors tout 

persistence 
rapport de posh 

ccelAration 
luminescence 
pnospnores 
photographic 
audldration aprls 
eeueption 

visualisation P.P.I. 

poumra 

tube radar 
lace rectengulaee 

valoppa renlorcde 
bands mltalhque 
coquille mdtallique 
dcran rood 

classement 
Bobina de balayage 
d~ameve e. rlpren 

paramdties secondaires 

longuaurrlavae 
col court 

woune persistence 
nias IaMrales 

pique 
mean petits 
ele<vostatiques 
Oouille 
base anti flash 

gwme apeaal. 
phosphores sDlciava 
poat~accblbration spiraN 

Phosphores s andards 
atructun rentorcde 

wmrae ee ammo 

DEUTSCH 

Grose nutzbars 
$chirmllache 

Grose Leuchtschirm-
fleche 

Oaxillograph mit grossm 
Leuchtschirm 

Grolier Llchllleck 
Lichteinstreuung 
Zeilenbreee 
Lang 

Magnetiuhe Ablenkung 
Magnetische 

Fokussierung 
Magnelische Abschirmung 
Nachbestutkung 
5<hilfsradar 
Medrsi nische Anwendunq 
Mittel 
Mmlere Bantlbreita 

Mittel ~ Kurz 
Mast hen - N ac hbeuhleu-

nigungselektrotle 
Mono Beschleumger 
Monoskopen 
Balestigungsrahmen 

E nger Hals 
Halsdurchmesser 

Auslaulend 
Ausgelaulene 
Acntelkreisige Korreaion 
Orange 
Os:dlographeorbhre 
cea,muange 

NachleucMdauer 
N ac h beschlau raga ngsver 

haltnis 
Nachleuchtan 
Leecntsmo-mansn 
Photographic 
NachbascAleunigung 

P.P.I.-Derstellung 

Purpur 

Ratlarbildrdhre 
Rachtackige Fron[tlache 
Varstarkter Kolban 
Metallstrailenschu[z 
Metallrahmen 
Render S<nirm 

Klassdixierung 
AClenkspule 
LeucMschirmdurch~ 

asser 
Sekundarparameter 

Kurxe Baulanpe 
Kurxar Kolbenhals 
Kars Nachleuchtdauer 
$eitliche AnschluLtstina 
Einstrahisystem 
Kbina elektiostatischa 
RDhren 

Fas ung 
Funkenschutxsockel 

$onderqualitet 
Spezial~Phosphor 
SDiralfbrmige Nach-
Deschleuniqungs 
elektrode 

N orm e I la tic hnchi rmarta n 
V ersurktekonstruktian 

Studio-Monitor 

ITALIANO 

Vesta am di rapprssants~ 
zione 

Grande schermo 

Oscilloxopio a grenda 
uhermo 

Grande macchia luminosa 
Imezione di lace 
Ampiuxa di lines 
Lungo 

Deflessiona magnetics 
Focalixzazione magnetite 

Schermo magnetico 
Msnulanzione 
Radar 
ADDhcaxlone medics 
Medio 
Media larghezza di bantla 

Medio brava 
Post atcelarairona 

nomca a erigr 
celeratore 

Monoscopi 
Telaio di hssaggio 

Collo stretto 
Diametrp del collo 

In saaurimento 
Eaeurito 
Corraxione degG ottami 
Aranuo 
Tubo Der oscillouopio 
Lunphezza totals 

PMsistenxa 
Rappono di post accsls-

notlica 
fosforascenza 
Foslori 
Folograba 
Post accelaraxione 

nomca 
Indicetore di posizions 

panoramko 
Porpora 

Tubo per radar 
$upeHicie rettanpolare 
Involucro nnlorzato 
Striscia matallica 
Guscio metallico 
Faccia circolare 

ClassiDca:ione 
BOE~na per scansions 
Diametro Bello schermo 

Parametri secondari 

Cano 
coup corm 
Brs a Per 
Contani Ialerali

za

Cannons singolo 
Tubi pkcoli eleRrosutici 

Press 
Bete tli protaxiona contra 

Is u oche 
Owldbaspeciale 
Foslori speciali 
Post accslarazione 

enom<s a spirals 

Foatori standard 
Snunura rinlorsau 

Monitor par studio 

ESPANOL 

Area de Presenlacien 
Amelia 

Area de Pantalla Amelia 

Osciloscopio de Pantells 
Amelia 

gran panto 
inyeccien de luz 
Anchura de 4nea 
Largo 
uetleaien Magnitiu 
Enloque Magndtico 

Blindale magnetico 
Msnlanimienm 
Radar Marino 
Aplicacien medics 
Medio 
Anchura tle Banda Medu 

Medio cpno 
Acsl. Post-Dasv. Retitle 

Mono acelerador 
Mon scopios 
Marco de Montura 

Cueho esvechp 
Oi3metro de Cuello 

Anticuado 
Fuera tle Uso 
corr.cc.an optimal 
Naranla 
Tubo de Osciloscopio 
Longnutl Tetal 

PMsistencia 
Relacien de Acal. POH~ 

Des 
Foafory ncia 
Fdsloma 

e 

Fotogralla 
Aceleracien Past-
Deneaien 

Prasentacien P.P.I. 

Pdrpura 

Tuba Ratlar 
Cara Rectangular 
BuIDo Relorzado 
Banda met3lica 
Proteccien dal Borde 
Cara circular 

Classificacien 
Bobina as eaploracien 
Di3metro tle Pantalla 

Par3metros Secundanos 

Longdotl cprt. 
cacao cprtp 
Corte Persistencia 
Paellas Leterales 
Cae6n Sencillo 
iubos electrost3bcos 

wquehos 
Zocalo 
Zecalo a Pruaba de Arcos 

Celldad Especial 
Fesloros Especiales 
Espiral Acel. Post~Desv. 

Fesloroz ssandard 
Estructura reforzeda 

Monnor tle Estutlio 



FRANCAIS DEUTSCH ITAl1AN0 ESPANOL ENGLISH 

Telev on monitor contrdle de tbldvision Fernaehmonitor Monitor per televisions Monitor de Televisibn 
Tra Trace Spur Tra<cia luminosa irazado 
Transistorised vanslsrolis0 Transistonsien Transistonzzato Transistorizado 
Tra sistor scan layage par Vansistor Transistorabtastung Scansions a transistor Barndo por Transistores 
Twist coil Bobine de dAviahon Koordinatenabgleichspule Bobina di regolazione 

coordinate 
Bobina de ahneacibn 

Two phosphor screen acran a deux phosphores Dual-Leuchtschirm Schermo con due fosfori Pantalla de dos Fbsloros 
Typical operation onditions typiquas 

c d'emploi 
Typische BeViabswane Funzionamento tipico Funcionamienlo Tipico 

Uniformly graduated gradua uniformpmant Steti9e Teilung Gratluato uniformemants Con Gratluacibn Uniforms 

Vary long uas long Sehr long M OI[o lungo Muy Largo 
Very short tra6 court Sehr kurz Molto breve Muy Cono 

Waveform display ualisanon da Ie forma v~ 
a'onae 

Osxillopramme Rappresen[azione di forme 
e one. 

Presentecibn de Formes 
de onaa 

white Blanc Wei6 Bien elanpp 
Wide bandwidth large bands Gro6e Bendbroite Ampia larghezza di bends Gran Anchura de Bantle 

Yellow jaune Gelb Giallo Amarillo 

%-V plotter ploder X Y Koordi hate n sc hreiber Tracciatora %~V Trazador %-Y 
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Industrial Cathode Ray Tubes 

Tt~pe 
Number 

Section & 
Replacement 

CV429 Radar 

CV5119 Radar 

CV5203 Radar 

CV5819 ~ Radar 
F31-11 LD 

CV6198 Data &Monitor 

CV6237 
Data &Monitor 
M31-100tH 

C V6238 
Special 
XR1000D 

CV6244 Data &Monitor 
M16-100~V 

CV8299 44 Oscilloscope 
(SE4D/P31 

CV8300 
Oscilloscope
SE4D/T14 

CV9315 Oscilloscope 
€ D21-10tH 

CV9337 Oscilloscope 
€SES/2A/P31 

CV10543 ~ Radar 
F22-TOLD 

C V10917 
Radar 
F21-12LC 

D'3-130 Oscilloscope 

D7-200 Oscilloscope 

D7-201 Oscilloscope 

D9-110 Oscilloscope 

D10-210 Oscilloscope 

D10-230 Oscilloscope 

D10-2=10 Oscilloscope 

D10-293 Oscilloscope 

D13-33 Oscilloscope 

D13-47 Oscilloscope 

D13-51 Oscilloscope 

Index 

'I~~pe 
Number 

Section & 
Replacement 

D13-471 Oscilloscope 

D13-600 Oscilloscope 

D13-601 Oscilloscope 

D13-610 Oscilloscope 

D13-611 Oscilloscope 

D13-630 Oscilloscope 

D14-150 Oscilloscope 

D14-170 
Oscilloscope 
D14-172 

D14-171 ~ Osc•illoscope 
D14-173 

D14-172 Oscilloscope 

D14-173 Oscilloscope 

D14-180 
Oscilloscope 
D14-181 

D14-181 Oscilloscope 

D14-200 Oscilloscope 

D14-210 ~ Oscilloscope 
D14-310 

D14-270 Oscilloscope 

D14-280 Oscilloscope 

ll14-310 Oscilloscope 

D16-100 Oscilloscope 

D16-110 Oscilloscope 

D18-130 Oscilloscope 

D18-160 Oscilloscope 

ll21-10 Oscilloscope 

D21-102 Oscilloscope 

F10-100 Radar 

F15-101 Radar 

F16-101 Radar 

F21-10 Radar 

1'21-12 Radar 

Thorn Radio Valves and Tubes Limited 
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Index 

1ti•pe 
Number 

Section & 
Replacement 

F21-130 Radar 

F2'1-10 Radar 

F22-11 Radar 

F31-10 Radar 

F31-11 Radar 

F31-12 Radar 

F31-13 Radar 

F31-14 Radar 

F31-111 Radar 

F31-112 Radar 

F41-12 Radar 

F41-13 Radar 

F41-14 Radar 

F41-120 S Radar 
t F41-12 

F41-121 Radar 

F41-122 
Radar 
F41-123 

F41-123 Radar 

F41-124 Radar 

F41-130 S Radar 
j F41-13 

F41-140 ~ Radar 
F41-14 

F41-141 Radar 

M8-100 Data &Monitor 

M14-100 Data &Monitor 

M16-100 Data &Monitor 

M17-10 Data &Monitor 

M17-12 Data &Monitor 

M17-15 Data &Monitor 

M17-152 Data &Monitor 

M19-100 Data &Monitor 

M21-13 Data &Monitor 

Page 2, Issue 1. 

Industrial Cathode Ray Tubes 

'I\•pe 
Number 

Section & 
Replacement 

M23-110 Data &Monitor 

M23-111 Data &Monitor 

M2:i-112 Data &Monitor 

M23-113 Data &Monitor 

M24-120 Data &Monitor 

M24-121 Data &Monitor 

M24-130 Data &Monitor 

M28-11 Data &Monitor 

M28-12 Data &Monitor 

M28-13 Data &Monitor 

M28-131 Data &Monitor 

M28-132 Data &Monitor 

M28-133 Data &Monitor 

M31-100 Data &Monitor 

M31-101 Data &Monitor 

M3I-120 Data &Monitor 

M31-182 Data &Monitor 

M31-284 Data &Monitor 

M31-185 Data &Monitor 

M31-190 Data &Monitor 

M31-191 Data &Monitor 

M31-192 Data &Monitor 

M31-212 Data &Monitor 

M31-213 Data &Monitor 

M36-141 Data &Monitor 

M36-142 Data &Monitor 

M38-100 Data &Monitor 

M38-101 Data &Monitor 

M38-102 Data &Monitor 

M38-103 Data &Monitor 

M38-104 Data &Monitor 

M38-105 Data &Monitor 

M38-106 Data &Monitor 

M38-111 Data &Monitor 

M38-112 Data &Monitor 

M38-113 Data &Monitor 



Industrial Cathode Ray Tubes 

Type 
Number 

Section & 
Replacement 

M38-120 Data &Monitor 

M38-1'L1 Data &Monitor 

M38-122 Data &Monitor 

M38-142 Data &Monitor 

M44-120 Data &Monitor 

M50-120 Data &Monitor 

M61-120 Data &Monitor 

PMT58-1 
Data &Monitor 
M36-141W 

PMT61 Data &Monitor 
M36-141 LA 

PMT65 Data &Monitor 
M17-lOW 

PMT66 ~ Data &Monitor 
M36-141W 

PMT68 Data &Monitor 
M17-lOL.S 

Q13-202 Special 

Q13-203 Special 

SE4D Oscilloscope 

SES/2A Oscilloscope 

SE5F Oscilloscope 

XR1000 Special 

XR1000A Special 

XR1002 Special 

XR1002A Special 

Page 3, Issue 1. 

Index 

'1~•pe 
Number 

Section & 
Replacement 

XR1003 Special 

XR1003A Special 

7ABP33A Radar 

31C13/T1 
Radar 
CV5203 

31C14/Tl 
Radar 
CV5119 

31C16 Data &Monitor 
M17-12 

31E13/T7 
Radar 
CV429 

31F14 
Radar 
F41-12 

59-60/90/037 Data &Monitor 

59-60/90/074 Data &Monitor 

a 
W 
z 
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Index 

Type 
Number 

Section & 
Replacement 

5960-99-000-0429 
Radar 
CV429 

5960-99-000-5119 Radar 
C V 5119 

5960-99-037-2027 
Radar 
C V 5203 

5960-99-037-3477 
Oscilloscope 
SE4D/P31 

5960-99-037-4577 
Oscilloscope 
D21-lOGH 

5960-99-037-4597 
Oscilloscope 
SE5-2A/P31 

5960-99-037-5397 
Radar 
F22-1 OLD 

5960-99-037-5739 
Radar 
F21-12 LC 

5960-99-037-6038 Data & Monitor 
M31-100GH 

5960-99-037-6039 
Special 
X R1000-09 

5960-99-037-6042 
Data & Monitor 
M16-100W 

5960-99-038-0170 
Data & Monitor 
59-60/90/037 

5960-99-038-0723 
Data & Monitor 
59-60/90/074 

5960-99-118-0715 
Oscilloscope 
D13-51GH 

5960-99-118-1105 
Oscilloscope 
D13-51GH/26 

5960-99-118-1602 
Oscilloscope 
SE5-2A/GH 

5960-99-118-2158 
Radar 
F31-112LD 

5960-99-118-2707 Data & Monitor 
M28-13LG/S 

5960-9!1-118-329(S Data & Monitor 
M:38-lO1Lll/R 

5960-U'~-11++-:336:, 

54r0-'~~r 1 1++-:3:3x4 

Hadar 
1':31-lOLC 

Data & Monitor 
( M'Lf4-1:iW 
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Industrial Cathode Ray Tubes 

Type 
Number 

Section & 
Replacement 

5960-99-118-4000 

5960-99-118-4668 

5960-99-118-5158 

Oscilloscope 
D21-lOGM 

Data & Monitor 
M38-112GH 

~ Special 
XR1003-36 
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Magnetic Shields 
Tube Coils 

Tube 
T}•pe 

Magnetic 
Shield 

Number 

MS 

Tube 
Coil 

Number 

TW 

D3-180 2 - 

D7-200 3 28 
D7-201 S 33 28 

t 34 

D9-110 65 50 

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 
D13-800 47 - 

D13-601 47 -
D13-610 49 -
D1:1-811 50 -
D13-630 43 - 

D14-150 9 25 
D14-172 15 20 

26 
D14-173 15 ( 20 

i 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 

Oscilloscope Tubes 

Tube 
Type 

Magnetic 
Shield 

Number 

MS 

Tube 
Coil 

Number 

TR' 

D21-10 52 -
D21-102 52 - 

SE#D 55 - 

SE5/2A 58 -
SESF 59 - 

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

BfliMAR 



Oscilloscope Tubes 

Magnetic 
Shield 

Number 

MS 

Used on Tube 
Type number 

1 D14-310 
2 D'3-130 
3 D7-200 

6 D10-210 
7 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 SESF 

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. 

Magnetic Shields 
Tube Coils 

Tube 
Coil 

Number 

TW 

Used on Tube 
Type number 

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 

J 
Q 

W 
z 

w 
co 



Scan Coils Data Display or Monitor Tubes 

CURRENT TYPES 

Tube 
Type 

Scan 
Coil 

Number 

M14-100 TBY3 

M16-100 

M17-10 TBY2 
M17-12 TBY2 
M17-lo TBY2 
M17-152 TBY2 

M19-100 TBY3 

M21-13 TBY1 

M23-110 TBY3 
M23-111 TBY3 
M23-112 TBY3 
M23-113 TBY 3 

M24-120 TBY1 
M24-121 TBY1 
M24-130 * 

M28-12 TBY3 
M28-13 TBY 1 
:1128-132 TBYl 
M28-133 TBY1 

DI31-120. TBY3 
M31-184 TBY1 
M31-185 TBYI 
b131-190 TBY3 
M31-191 TBY3 

hI31-192 TBY3 
M31-212 TBY3 
~f31-213 TBY3 

M36-141 * 

Tube 
Type 

Scan 
coil 

Number 

M38-100 TBY1 
M38-101 TBY1 
M38-102 TBY1 
M38-103 TBY1 
M38-104 TBY1 

M38-105 TBY1 
M38-106 TBY1 
M38-113 
M38-120 TBY1 
M38-121 TBY1 

M38-122 TBY1 
M38-1.12 * 

M44-120 TBY1 

M50-120 TBY 1 

M61-120 TBY1 

59-60/90/037 * 
59-60/90/074 

* For scan coil information on these tubes contact -

Brimar Equipment Sales Department or Brimar Export Division. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 'l . BRiMAR 
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WA Screen for Co/our Te/evision Coniro/ Rooms 

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 
Mollison Avenue - Brimsdown -Enfield -Middlesex EN3 7NS BAiMAR 





Phosphor Screens Equivalents & 
Data Summary 

Corresponding 
Designations 

Approcimate 
Pers•atence 

Time o 10% 

Kelly Chart 
Colour 

Flicker 
Threshold* '1`cpical 

use 
New EIA Old Spot Raster Fluorescence Hz 

AA P16 - 0.12µs Bluish- 
purple (UV) 

- Flying-spot scanning 

BE Pll Tat 40µs Blue - Oscillography & 
photography 

GE P24 T5 1.5 µs Green - Flying-spot scanning 

GH P31 - 40µs 0.2 s Green 45 Generaloscillography 
& photography 

GJ P1 T1 25ms 30ms Yellowish- 
green 

36 Generaloscillography 
&photography 

GL P2 - 40µs 0.5 s Yellowish- 
green 

40 Generaloscillography 
&photography 

GM P7 T6t 0.5 c 5 i s § Purplish-blue 4 38 Radar & oscillography 

GP - - 100 µs 0.5 s Green ** 45 Data display 

GR P39 - 150ms 2 s Yellowish•green 30 Radar &data display 

GS - - 0.9 µs Yellowishgreen - Flying-spot scanning 

GT - - 0.9µs Bluish-green - Fl}•ing-spot scanning 

GV - - 9 s Green 4 38 Radar & oscillography 

GW P42 - 30 µs 0.2 s Green 40 Data display 

GX P44 - 1.2 ms Yellowishgreen 45 Data display 

GY P43 ' - 1.2 ms Yellowishgreen 45 Data display. 
KB - T14 1.5 s Bluish-green $ 38 Radar & osciliography 

LA - Til 25ms 50ms Orange 36 Data display 

LC P26t T i 25 s Orange 22 Radar & oscillography 
LD p33 T15 5 s Orange 20 Radar 

LG - T13 4 s Orange 18 Radar &data display 

W P4 T4 10 µs 10 ma White 45 Monochrome 
television 

WA - - 10 µs 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. # The phosphorescence is yellow-green. 
§ Yellowish-green component. 4 The phosphorescence is yellowish-green. 
** The fluorescence at high brightness is bluish-green. 

While alternative phosphors can be supplied to special order, moat tube types are 
produced for stock with the particular phosphor most In demand by equipment 
manufacturers. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 12. 
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RELATIVE SPECTRAL E~JERGY DISTRIBUTION 
OF TYPICAL C.R.T. SCREEN TYPE GM/P7/T6 
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Phosphor Screen G P 

RELATIVE SPECTRAL ENERGY DISTRIBUTION 
OF TYPICAL C.RT SCREEN TYPE G P 
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G P Phosphor Screen 

GP PERSISTENCE 
ANODE VOLTAGE = 4 kV ANODE CURRENT = 2•SrA 
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Phosphor Screen 

GR/P39 PERSISTENCE 

GR 
P39 

FINAL ANODE VOLTAGE • ISkV 

Excitation: single 20ms roster at INA/cm2

M¢osured as ov¢rog¢ luminance of roster on C.R.T. 

with aluminised screen 

100 
8 

6 

L
U

M
IN

A
N

C
E

 (
n
 t 

) 

4 

2 

10 
a 

6 

4 

2 

10 
e 

6 

4 

2 

OI 
,OI 2 4 6 8 O.l 2 

Issue 1, Page 4 

4 6 B I O 2 4 6 B 
10 

TIME AFTER CESSATION OF EXCITATION is) 

~ ~ o z
= W 
d W 
Cn ~ 
O U 
2 y 
a 



GS Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTRIBUTION 

OF TYPICAL C.R.T. SCREEN TYPE GS 
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Phosphor Screen GS 

GS AND GT PERSISTENCE 

ANODE VOLTAGE = ISkV 
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GT Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTR113UTION 

OF TYPICAL C.R.T. SCREEN TYPE GT 

THIS CURVE VARIES WITH CURRENT DENSITY 
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GV Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTRIBUTION 

OF TYPICAL C.R.T. SCREEN TYPE G V 

KELLY CHART COLOUR—YELLOWISH-GREEN (Phosphorescence) 

SCREEN VOLTAGE=15kV CIE CO-ORDINATES x 028 
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GV Phosphor Screen 

GV PERSISTENCE 

FINAL ANODE VOLTAGE = 15kV 

Excitation: single 20 ms roster at INA/cmz 
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RELATIVE SPECTRAL ENERGY DISTRIBUTION 

OF TYPICAL C.R.T SCREEN TYPE GW/P42 
ANODE VOLTAGE= ISkV 
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Phosphor Screen 

GW/P42 PERSISTENCE AND BUILD—UP 

ANODE VOLTAGE=15kV ANODE CURRENT=10yA 
Excitation: Single focused raster at IHz. Raster 25mm x 25mm 
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Phosphor Screen 
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GX 
P44 

Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF 
TYPICAL CRT SCREEN TYPE GX / P44 
CIE CO-ORDINATES 
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Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF 
TYPICAL CRT SCREEN TYPE GX / P44 
MEASURED IN Snm BANDWIDTHS. 
FINAL ANODE VOLTAGE 15 kV 
FINAL ANODE CURRENT 20,uA 
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GX 
P44 

GX / P44 PERSISTENCE 
FINAL ANODE VOLTAGE = 20 k V 
PULSED SPOT 
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Phosphor Screen 

RELATIVE SPECTRAL ENERGY DISTRIBUTION OF 
TYPICAL CRT SCREEN TYPE GY / P43 
MEASURED IN Snm BANDWIDTHS. 
FINAL ANODE VOLTAGE - IS kV 
FINAL ANODE CURRENT - 20,uA 
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Phosphor Screen 

GY/P43 PERSISTENCE 
FINAL ANODE VOLTAGE = 20 kV 
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PERSISTENCE CHARACTERISTICS OF TYPICAL 
ALUMINISED C.R.T. SCREEN LA/TII 

ANODE VOLTAGE = tOkV 
INITIAL LUMINANCE=IFOOT LAMBERT 

EXCITATION: —CON TINUOUS,FOCUSED,405 LINE, 
INTERLACED RASTER,ISOmm x 150 mm 
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Phosphor Screen 
R

E
L
A

T
IV

E
 

S
P

E
C

T
R

A
L

 
E

N
E

R
G

Y
 

loo 

80 

60 

40 
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LC 
T7 

Phosphor Screen 

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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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/T7 PERSISTENCE 
FINAL ANODE VOLTAGE = 15kV 
Excitation: single 20 ms raster at I N A/c m2

Measured os average luminance o1 raster on C.R.T, with 
aluminised screen 
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Phosphor Screen LD 
P33 
T15 

Note—This screen is liable to burn if a stationary orslow-moving spot is used even with 
low valves of beam current. 
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LD/P33/TIS PERSISTENCE 

FINAL ANODE VOLTAGE = ISkV 
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Excitation: continuous focused rast¢r 
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Phosphor Screen LG 
T13 

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 

LG/T13 PERSISTENCE 

FINAL ANODE VOLTAGE = ISkV 

Excitotion: single 20ms roster at IyA/emZ

Measured os average luminance of raster on C.R.T. with 
aluminised screen 
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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 
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WA Phosphor Screen 

WA PERSISTENCE 

FINAL ANODE VOLTAGE=ISkV 

Excitation: single 20 ms raster at INA/cm2

Measured as average luminance of raster on C.R.T. with 
aluminised screen. 
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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 
Mollison Avenue - Brimsdown -Enfield -Middlesex EN3 7NS BRiMAR 
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Graticule 

DETAILS OF GRATICULE 

100 

Type 26 

60 
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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 t'ace awes ± 2°. 

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

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 3. BR~MAR 



Type 32 

DETAILS OF GRATICULE 

Graticule 

I I I I + + 1 1 + + I + 1 { I I 1 1 + 1 I I I + I I I I 1 1 1 1 I I + I 

Dimcnsions in mm 

7~ 

42 

Not to be scalcd 

Thia 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 anZ 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 
Page 1, Issue 2. BRiMAR 



Graticule Type 34 

DETAIL OF ONE QUADRANT OF GRATICULE 

5 
ty 

1 ~ ~~ 5 
to ' 

30 

50 

I I f 

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 cm diagonal. 

The graticule x and y axes will be on tube face aces ± 2 ° . 

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

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 4. 
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Type 42 

DETAILS OF GRATICULE 

Graticule 

5 

50 

10 

 70  

~10 

III

All dimensions in mm Not to bs 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 
Page 1, Issue 2. 



Graticule 

DETAIL OF ONE QUADRANT OF GRATICULE 

Type 50 

Type 51 

8 10 

I I I I 1 1 1 1 I I I I 1 1 t I 1 1 1 

40 

50 

-~ I O 

All dimensions in mm Not to be scaled 

GRATICULE 50 

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

Square with 10 mm aide. x and y axes, with markers at 10% and 90%. 

Graticule 100 mm x SO 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 
Page 1, Issue 3. 
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Type 58 

DETAILS OF GRATICULE 

Graticule 

45 

~ ~ ~ ~ ~ ~

70  i 

ANODE 
CAP 
POSITION 

All dimensions in mm Not to De 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 
Page 1, Issue 2. BRiMgR 



Graticule Type 70 

DETAIL OF ONE QUADRANT OF GRATICULE 

12.3 

1 

61 5 

49.2 

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. 

Squares with 12.3 mm side. x and y aces. 

Graticule normally used on tubes with 18 cm diagonal. 

The graticule ~ 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 
Page 1, Issue 2. 
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Type 82 
Type 98 

DETAILS OF 6AATICULE 

10 

Graticule 

i 

ANODE CAP!
POSITION 

1 

1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 I I I I I I I I 1 1 1 1 1 1 1f I I I I I I I BO 

~~~ 
100 

All dimension in mm Not to be scaled 
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 
Page 1, Issue 2. BflIMAfl 



Graticule Type 90 

DETAILS OF GRATICULE 

100• . . 

90 

sz 

I 

l i l t 1 1 11 I I I I I I 1 1 I li l 1 1 1 I I 1 1 1 I I I I t l i l I I I I 
ANODE 
CAP 
POSITION 

All dimensions in mm 

65 

Not to be scaled 

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 aces will be on the tube face aces ± 2°. 

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

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 2. 
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Gauge Reference 
No. 6 Line Gauge 

For C.R. Tubes having a Nominal Neck Diameter of 34.5 mm 

~o 

L 

A 
3545t•0130

DIA O 

SS•S ~ •025 —~ 
DIA 

 Z' DIA  

4 
S t 

~PO,ITION OF 
REFERENCE LINE 

101 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 Ilmiu. 
The figures given below are the maximum allowable limits 
for wear 

(A) -}- 0.059 (B) + 0.075 

Thorn Radio Valves and Tubes Limited 
Issue 3, Page 1 H 
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Reference Gauge 
Line Gauge No. 12 

For C.R. Tubes having a Nominal Neck Diameter of 36.5mm, 
76.2 ±635 DIA 

j ~ \'.' 
35°

I6 51 1138 
±0,12 -~-

TAPER OF b°
BETWEEN X ANDY 

4.76 

39.17 * O.07 
DIA 

38.1 f00)5 
DIA 

i 
REFERENCE LINE 

I,j~OTE I 

12•T RAD 
1 012 

6J•S 

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. 
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Gauge Reference 
No. 13 Line Gauge 

for C.R. Tubes having a Nominal Neck Diameter of 36.5 mm 
- a6B4 aA 

B89 DIA 

B2 4 DIA --~•! 
17 3007 

14.29 

b 35 

77 6 

Bi?o-~SDIA 

51 O 

All dimensions 
In mm 

NOTEI 

REFERENCEi1Nf 
1 I 1 IhlB 129 16513012 

12730 I2 RAD 

TAPER OF b° BETWEEN 
X AND Y 

r~.M •.! 

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•Smm 

AND DEFLECTION ANGLE (PICTURE DIAGONAl.190°

I 
14.32.1 

6.4± 4 

12.7 3.4 R 
77.02.4 

TAPER OF 6°
BETWEEN X%—YY 

~ 0530 ~ 

All dlmtnsions in mm 

lsaue 3, Page 1 H 

Y 

29.67 ::~~ 

43± 4 

1.0 R± •4 

REFERENCE LINE 

4 1 } 
IS•57± I 

16 95.1 
 ̀ L20 7± I 

12 7± • I R. 

NOT E—
ON DEFLECTOR YOKE DESIGN 
fnntr surface of yokt must 
not exttnd into shaded rtyion 
and inttrnol dimensions of tht 
yoke must ntver be smalitr 
than tht moximum inttr n°I 
dimtnsions of tht gaugt 

Not to bt scaltd 
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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) 

mo:o3saA 
1147 L Q)8 DU 

IOT950 Du 

All dlmensions 
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. 

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 
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Reference Gauge 
Line Gauge No. 18 

NECK DIAMETER 28.5 NOMINAL 

✓f 

10 
~—

60 

45' 

REFERENCE
LINE 

29.5 OIA~ 02J 

 39 SDIA ~1 

All dimensions in mm Not to Ge scOlsd 

Thorn Radio Valves and Tubes Limited 
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Gauge Reference 
No. 19 Line Gauge 

All dimensions in mm Not to be scaled 

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 
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Reference 
Line Gauge 

Gauge 
No 20 

NECK DIAMETER 20 NOMINAL DEFLECTION ANGLE 90°

T 
13~0.OS 

96 B DIA 

88 9 DIA 

79.85005 DIA 

53.85 DIA 

6 5 ±O.1 

25±0•OS 

20R 

All dinansions in Inm 

Issue 1, Page 2 

// 

 ~20.9f O.07 
DIA — O 

 35 DIA 

102R 

REF• ~INE 

6.4 

IS±O.OSR 

Conforms to IEC 67-1V-7 

Not to 0¢ scold 
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Gauge Reference 
No 21 Line Gauge 

NECK DIAMETER 20 NOMINAL DEFLF~TION ANGLE 90°

~o 
bo 

~•9 ~ •0

50.95 MIN 
  5100 NOM 
sl•os MAx 

 4100 

14.95R MIN 
IS•OOR NOM 
I&O6R MAX 

Conforms to IEC 6T-IV-6 
and to JEDEC G156 

All dimensions in mm 

90°
I 

21•e 

20.90 MIN 
2040 NOM 
2047 MAX' 
  40 O 

Thorn Radio Valves and Tubes Limited 
Issue 1. Page 1 

4.95 MIN 
5.00 NOM 
5.OS MAX 

It 
~ ls•55 MN 

18.6 NOM 
1el•65MAX 

63.5 MIN 
638 NOM 
63.7 M AX 

Not to ba sealed 
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Reference Gauge 
Line Gauge No. 22 

NECK DIAMETER 20 NOMINAL 

7.4 

6.35 

All dimstuions in so 

127 

114 3 

107.9 to 108.0 

45.26 

22.82 

20.97 
20.90 
38 • I 

DEFLECTION ANGLE I10' 

25R 

Y AXIS 

6•~5 1LINE 

29.50 
29 21 

20.48 
20.38 

REFERENCE

Y.O.022835 X 2 t 10.16 

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 
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Gauge Reference 
No 23 Line Gauge 

NECK DIAMETER 20 NOMINAL_ DEFLECTION ANGLE 70° 

o~os 

I 

All dimensions in nws 

et•oDla 

~a~• 0 3 o•os aA 

2.OR 

20.9 
t O.07 
-O DU 
30 DIA 

2•Ss 
40R 

Thorn Radio Valves and Tubes limited 
Issue 1, Page 1 

REF. LINE 

ss 

Conforms to 
JEDEC G-154 

Not to be scaled 
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Reference Gauge 
Line Gauge No. 31 

NECK DIAMETER 28 NOMINAL 

1 

lo*o•s 

11021 

DEFLECTION ANGLE 53°

6~ ±O•s 

4 4 5°

All dim¢nsions in mm 

~-+-30 * O.02 ---I 
- O.00 

 4520•s  

REFERENCE 

Thorn Radio Valves and Tubes Limited 
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B7G/D Base 

O.99 MAXfi 
O.39 MIN 

~O.63MAX j 

f 
13 

M
I
AX 

1 

e•~I s sl 
MAX MAX 

II I III  Mi"  M+IX 
I.O60 MAX 
1.016 NOM 
O.9eeMIN 

All dlet~ndons In mn Third angle projection Not to bs ,tooled 

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 
disposition may be checked by the appropriate gauge. 

t 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 shace and is not brought to 
a sharp point. 

2 This surface is flat. 

Conforms to JEDEC E7-91. 

Thorn Radio Valves and Tubes Limited 
Issue 2. Page 1 BRiMAR 



Base B8H 

DETAIL OF PIN 

O i9wax 
O 3iwint 

0.635 wox 
FLAT SURFACE AT 

END OF PIN 

O•ilwax 
tad. 

DETAIL OF KEY 

  23.22woxs
22•Swln t ' 

3.4
—~ —  

8.458 6.35 
wax 

~w - .. 
III

2.36 wax 
~~~III III"' 2. I I wln 

11•ISwox 
1O.49win 

T 
1O.41win * 12.7Owax 

(t7.53win~ (~O•S3wax~ 

 1 1 

i PINS 1.016♦ 
O.OSI DIA. 
EQUALLY 
SPACED ON 
IS•24O PITCH 

— CIRCLE DIA. 

All dimensions in mm. Not to be scaled. 

The millimetre dimensions are derived from the original inch dimensions. 
The dnwing shows the numbering of the pins as seen from their free ends. 
• Dimensions for variant 88H base. 
t This dimension may vary within the limits shown around the periphery of any individual 

pin. Thfs surface of the pin shall be convex or conical in shape and shall not be brought 
to a sharp point. 
These dimensions iliustnte current practice and are not regarded as compatibility 
features. 

Note 
Base pin positions are held to tolerances such that the base will fit aflat-plate gauge 
having a thickness of 9.525 mm and eight equally spaced holes of 1.397 f 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 0.254 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. 
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B8H Base 
Sparkguard R 

BSH SPARKGUARD R C.R.T. BASE CONNECTIONS 

FOCUS 
WOLTAGE 
SUPPLY 

a l
VOLTAGE 
SUPPLY 

GRI D 
CIRCUIT 

SPARKGAP RING _ _ _ 
WITHIN BASE h h 

TO EXTERNAL 
CONDUCTIVE 

COATING 

ELECTRICAL CONNECTIONS 
VIEW FROM FREE END OF BASE PINS 

TO 
VIDEO 

OUTPUT 

COMMON 
CHASSIS 

POINT 

A metal ring within the B8H base, which is taken out to pin 5 (sg), forms a spark gap 
to all other tube 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 
Issue 1, PaKe 1 



Base 

2 •79 f • 125 

13.84 RAD 

14 12 
MAX MIN 

I 

~ ~ 

B8H SPARKGUARO 5 C.R.T. BASE 

~3 9 

2.5 

~~ ~ 

/ 22•S 

VIEW FROM FREE END 

~~ 

al 
VO LTAG E 

SUPPLY 

2.2kl1 
MIN 

•Slf •OS 

B8H 
Sparkguard S 

TO EXTERNAL 
CONDUCT I V E 

COATING 

FOCUS 
VOLTAGE 
SUPPLY 

SPARK SPARK 
GA P GAP 

~--a~~ 

2~2kI1 
MIN 

NP 

SC 

4 2 44 

9 

ELECTRICAL CONNECTIONS 

A metal plate within the RSH 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 
c•an 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 [hat the earthing tag should be returned to the external conductive coating 
by the shortest possible route. The resistors of 2.2k12 placed in series with the supply 
leads to the first anode and focus electrode should he such as to have a minimum surface 
leakage path between leads of 10 mm (e.g, at least 1/ 2 R' size). 

Connection to [he 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 .4~IP "110 Series Faston 
Receptacle "(AMP of Great Britain Ltd. , Terminal House. Stauuiore, Diiddlesex) . 
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I.06MIN 

B12A 

13• ~ 6MAX 
10.92MIN 

~ ~ ■■ 
—+I 1~ 
3.70M N 
4.18 MAX 

IS•19MIN 
ib•I MAX '~ 

I 

~ J ~Aw 
i~~ ~'_ ~/   • ~,~ ~>> 

I 
8.13MIN 

Base 

1 
10.4MAX 

2.29MIN 
2.43MAX 

9 C~ ~C~ 

~J ~, 
~f~~ s~ 

30°

All dimensions in mm. 

s 

~t 
2i•O 

NOM P.C.D. 

looi3 ~ 

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. 

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

I.2I9MIN 
1.321 MAX — ~I

13.OMAX 

All dimensions in mm. 

..4~ 
MIN 

6.3 
MAX i 

10.3 
MAX 

1 

..~ 

O.30MIN t
j0.69MAX 

.J LT
O.89MAX 

(0074 ~ 

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. 

tThis 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-I-37a) 

O.88MAXt 
O.39MIN 

~~ 

0454 

MAX ~ ~ I III I ' ~ MIN -•+~~ 
t 

1.066 MAX 
1.016 NOM 
0.966 MiN 

~+—O.63 MAXf

8, 8 I 
MAX 

All dimtnsions in mm 
Third ongl~ projection 
Not to bt 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. 

$ 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. 

Issue 1, Page 1 



Base B14A 

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

1 16.12 MAX 
Ig•43 MAX IS•63 MIN 
18.67

I
MIN 

t 

2.10 MAX  1
I •B6MIN 

8.25 MAX 
8.OI MIN 

~t5 42 MAX 
6.18 MIN 

3.42 
MAX 

2.41 MAX 
I .91 MIN 

Ig•as MAx 
IB•8O MIN 

3.04 
I
MAX 

1
J

8.64}MIN 13.08 MAXI
~ j 

•f 2.438 MAX 
2.286 MIN 

44.45 t 
NOM P.C.D. 

All dimcnslons in mm Third onglc projcction 

The drawing shows the numbering of the pine as seen from their free 

* This dimension may be increased by 0.76 mm max. for solder. 

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

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

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

I •40 MIN 
1.77 MAX 

T i ~ 
20.82 MAX 17.15 MIN 

I 

10.67 MIN 4 

II - 55 MAX 

1.575 MIN 
1.778 MAX 

All dimensions in mm 

  31.24 
MAX 

f ~•~ 
NOM 

0 

3~8 NOM 
SPIGOT DETAIL 

f 
■  I ~ ~s 
7.50 MIN 10.41 MAX 
-~—  O.40R I 

MAX 

3•IB MIN 4 
3.42 MAX 

O.63t 
MAX 

PIN DETAIL 

Base 

1 52R NOM 

0-966 MIN 
I • 016 NOM 
1.066 MAX 

s 
O.39 MIN 
O•B8 MAX 

Third angic proJcction Not to be xolcd 

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 i❑ 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 
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Socket B12 F 

26° 

so 
MAx 
36 

±O 5 
F  2B 0 

NOM. PG.D. 
~20° 

14 2 
±O. 5 

30°—.. 

30° 

45 24 

9.6 

~,

O 5 

3 2

~. 

T 

`  1 F 
~ ~ j 12 16 5 
~_ 3 S ~ ±O

1
'S 

~ ~ 1 
I i 

All dimensions in mm Not to be scolad 
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B12 F PC 

36  
± O.5 

f 28.0 
NOM. P.CD~ 
2 

--~-
9.6 

4 

26' 

2 

All dimensions in mm 

14. 2 
±O.S 

30~-~ 

2 4 
I 

~e~l~~ 
1 

~~ 
I,II ~ ~~ ~~ I ~~I 

45~ 

1 

45 
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CT7 

7.8R MAX 

$•OBR MIN

3•S6R MIN 

d ~? MAX 
3~8i NOM 
3 ~b MIN 

1.42 R 

~ ! ~~ r ~~ 
4 19 MAX ~ / 

. 381 NOM / 

~ 356 MIN / 

0.I~ii~//~ ~ ~~►iii 
I 

In mm 

DIA. 
2.99 MAX 
2.87 N ON 
2.75 MIN 

DIA. 
2 15 MAX 
2 03 NOM 
1 91 MIN 

Not to bs scaled 

r il'usiration only. The shape may be varied provided the speci-
,._ . . e ad~ered to. 

_ 4etaching the connector, the total force required should not 

~•ij:;f) applied perpendicular to the plane of the cap rim. 

.; I6'C 'r -III-3 and JEDEC J1-22. 

~'ac~ia Valves and Tubes Limited BRiMAR 
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CT7 Cap 

CT7 SEAL TOLERANCES 

OUTSIDE CONTOUR 
OF BULB 

FIGURE I 

O.7 MAX 

1 
~ _ .~ 

f•2 MAX 

19 ~` 
MAX 

FIGURE 2 

4.8 MAX 

FIGURE 3 

All dimensions in mm Not to bs 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". 

Issue 1, Page 2 



Cap CT8 

1 

 C 
3.46IMIN \ \ 

14.7 MAX  

8.05 MAX 
7 92 NOM 
7.80 MIN 

4.8 MAX 

~~ 
NNLL,~„ 
J Q Y ~ 

~ m 
UO O 

CJNyU 

~ w Z 
Q C7dQ 
T ~ Q U 
_7a UN 

All dimensions in mm Not to b~ scalcd 

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 (8lbf) applied perpendicular to the plane of the cap rim. 

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

Issue 1, Page 1 



CT8 Cap 

CT8 SEAL TOLERANCES 

OUTSIDE CONTOUR 
OF BULB 

FIGURE 1 

FIGURE 2 

FIGURE 3 

O.7t1 MAX 

4.75 MAX 

r 
19 MAX 

All dimensions in mm Not to bs scaled 
Notes 
• Protrusion of glass around cap above bulb contour is limited 4o 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 1V°. 

Issue 1, Page 2 



Scan Coils 
PRELIMINARY DATA 

T BY 1 

GENERAL 

Scan tails 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. 

TBYl 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 24 cm. 

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

Maximum operating temperature 

ELECTRICAL DATA' 

Type of winding 

Inductance at 1 kHz (Tolerance ± 5%) 

X Axis 

Saddle 

2.9 

2.0 

100 

Y Axia 

Toroidal 

7.6 

kV 
°C

mH 

H y
y W  W 
W ~ Y J 
J Q V _ 
m o o 

V N  y V 
F... W 

y Z 

~ c~ 
~¢~ 

C:! Q U N 
C7 ~ 

Resistance at 20°C (Tolerance ± 6%) 4.1 3.2 S2 

Deflection current, peak to peak, (Tolerance ± 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 15 kV 

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

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

Thorn Radio Valves and Tubes Limited 
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TBY 1 

CRT REFERENCE 
LINE 

ADJUSTABLE 
CORRECTION 
MAGNET 

All dimensions in mm 

Isaue 1, Page 2 

CLAMP 

30.3 MIN 
INFERNAL DIA 

Scan Coils 

SHIFT RINGS 

~~ 
i~~■~a 

iii i•iiiii~ ni ~~niiiiilirii 
~~ c c e p 

120 

O ~ ~ ~ 

I 
44.2 

I

16.3 

76 

1 

Not to be ceded 



Scan Coi Is 

12 Q 

I10 

100 

O 
7 
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TOP 

VIEW LOOKING AT CONNEGTKNJ TABS 

TBY1 

SADDLE WINDING 
FOR LINE DEFLECTION 

TOROIDAL WINDING 
FOR FIELD 
DEFLECTION 

VJ 
N 

y W ~ W 
J Q  Y ~_
~ m U 
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U 

y  
y U 
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TBY2 Scan ~ai~:~-

PRELIMINARY DATA 

GENERAL 

Scan coils designed for 70° flat faced tubes with 28 mm diameter neck. These 
coils are particularly suitable for smaller tubes giving adequate clearance of tha 
EHT connector. A short ferrite ring is used with saddle and toroidal wound 
coils. Shift rings and a clamp assemble are provided. 

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

To reduce raster distortion additional magnets may be placed o❑ the pegs zrcm'~: 
the periphery of the plastic moulding. 

RATINGS 

Maximum voltage between line and field coils (50 Hz) 

Maximum operating temperature 

ELECTRICAL DATA* h Axis 

Type of winding Saddle 

Inductance at 1 kHz (Tolerance ± 5~~) 

Resistance at 20°C (Tolerance f 69;) 

lrn 

2.9 '. 

4.1 3_. 

Deflection current, peak to peak, (Tolerance ± 5~) 1.35 n. ~" 
for the following deflection 127 95 

Rzctangularity between x and y' traces f 90° + 1. 
~, 

Maximum adjustment by shift ring (diameter) 

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 

6n 

* Measured, where applicable, on an M17-10. . tube operating at 14G:V 

t To meet this limit, a coupling coil has occasionall~~ to be fitted to ti;r~ ~, 
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 907n of the tube minin~ur~ 
height and aspect ratio 4: 3. 

Thorn Radio Valves and Tubes Limited 
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~ 30 3 MIN ,-~ 
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TBY2 Scan Coils 

roa 

Iz p 

I lp 

IOp 

9 

Bp 

O 
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Deflection Component T BY3 

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. 

ELECTRICAL DATA 
Tube 
Type 

Anode 
Volts 

X Axis Y Axis 

Type of winding (kV) Saddle Toroidal 

Inductance at 1 kHz (Tol. X ± 5~, Y t  8~) 0.258 30 mH 

Resistance at 20°C (Tol, X ± 5~, Y ± 8%) 0.55 16.7 S2 

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 
!1428-12 12 4.5 0.45 A 
M 31-120 11 5.1 0.53 A 
1431-190 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. 

a 
165 

4 

All dimensions in mm 

►1 1-5  235  5~~ 
Thorn Radio Valves and Tubes Limited 
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T BY3 

All dimensions in mm 

6 VERTICAL COIL 

Page 2, Issue 2. 

Deflection Component 

VERTICAL COIL 
GOLD WIRE CONNECTIONS 

RED SPOT INDICATES 
TOP 

HORIZONTAL COIL 
RED WIRE CONNECTIONS 

}~- 
}
~—O3 Not to b¢ scaled 

> } PIN 2 
ry rj oN0 CONNECTION 

I 
HORIZONTAL COIL 



Deflection Component 

GENERAL -SCAN COILS 

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

A short ferrite r(ng [a used with saddle wound line and toroidal wound field coils. 
Sh1R 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 TBYS with a Low impedance field winding to permit 
operation with an integrated circuit drive amplifier. 

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

TBYS 

ti N
yw~ w 
J Q  Y ~_
~ m U O 
U ~~CJ 

ELECTRICAL [)/1TA 
Tube 
Type 

Anode 
Volta 

X Axia Y Axis H w Z 
ac.~aa 
~ ~ Q U 

Type of winding (kV) Saddle Toroidal C7QU N
~~ 

Inductance at 1 kHz (Tol. X t 5~i, Y t 8~) 0.258 7 mH 

Typical resistance at 20'C 0.55 3.1 i2 

Deflection current, peak to peak, 
for full screen deflection '.VI14-100 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° t  1.0° 

Raster distortioq 

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

f

I 
16

I 

5 

f 

?~S 
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TBYS Deflection Component 

VERTICAL COIL 
/GOLD WIRE CONNECTIONS 

REO SPOT INDKATES 
TOP 

\HORIZONTAL COIL 
RED WIRE CONNECTIONS 

All dim¢nsbns in mm 
3 

Not to b¢ scaled 

~I 

6 VERTICAL COIL 

Page 2. Is~ue'l. 

PINS 2 AND 5 
NO CONNECTION 

HORIZONTAL COIL 



Deflection Component 

PRELIMINARY DATA 

TBY7 

GENERAL -SCAN COILS 

Scan coils can be used for 70', 90° and 120° 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 magnate may be placed on 
the pegs around the periphery o[the plastic moulding. 

ELECTRICAL DATA 

'It~pe of winding 

Inductance at 1 kHz (Tol. X + 5~, Y ± 8~) 

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

Deflection current, peak to peak, for 
full screen deflection 

Rectangularity between c and y traces 

Tube Anode X Apia Y Avis 
Type 

4.1 

8.8 

M14-100 10 0.9 
M19-100 10 1.0 
M23-110 10 1.0 
M28-12 12 1.1 
Dt31-120 11 1.3 
M31-190 12 1.1 
M38-160 13 1.4 

90° 

Volta 

(kV) Saddle Toroidal 

32 mH 

16.0 n 

0.4 A 
0.4 A 
0.4 A 
0.5 A 
0.$ A 
0.4 A 
0.6 A 

± 1.0° 

Raster distortion 

The edges of a teat raster for nominal ~i:il-1'10.. the corrected rasterahape can be 
contained between two concentric rectangles. 

~►~ S 

4 
165 

6 

235 
5 ~i 
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T8Y7 

67.5 MAX 

Deflection Component 

Id LLS NOM. 

1 1 

81~ 3 MAX DIA. 

I I.6 
MAX 

~_ ~ 

C~~~ '
=u=_ 

11 

II 

77 3 MAX 

SHIFT RINGS 

~ -- -CLAMP 

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

All dimensions in mm Not to b¢ scaled 

VERTICAL COIL 
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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 haading 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 
Mollison Avenue - Brimsdown -Enfield -Middlesex EN3 7NS 





Instrument Tube 

GENERAL 

This 1 inch diameter low voltage 
instrument tube with electrostatic 
focus and deflection is for use as a 
general purpose indicating device . 

Heater voltage 

Heater current 

Vh 

Ih 

6.3 V 

0.3 A 

D3-130.. 

hh 

ABSOLUTE RATINGS Max Min 
First, third and fourth anode voltage Val+a3+a4 1.5 kV 

Second anode voltage Vat 1.2 - kV 

Negative grid voltage -Vg 200 0 V 

Peak z plate to third anode voltage vx-a3(pk) 500 - V 

Peaky plate to third anode voltage °y-a3 (pk) 500 - V 

Grid to cathode resistance Rg_k 1.5 - Mft w 
a 

Average cathode current Ik(av) 200 - µA 0 

Heater to cathode voltage Vh-k i 125 - V 
U N 
L7 w 
O m 
J ~ 

All voltages referred to cathode unless otherwise stated. J ~ 

U 

TUBE WEIGHT (approximate) - 43 g 0 

PHOSPHOR SCREEN 

This type Ie usually supplied with GH phosphor (D3-130tH) 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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D3 -130.. Instrument Tube 

INTER —ELECTRODE CAPACITANCES 

Cathode and heater to all 

Grid to all 

Grid to xl;x2,yl,y2 plates 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, Lesa x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 

Y2 plate to alt, Lesa yl plate 

xl,x2 to Y1.Y2 Plates 

ck, h-all 

cg-all 

og-xl,x2,yl,y2 

cxl-x2 

cyl-y2 

cxl-all, lase x2 

ox2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cRl,x2-yl,y2 

TYPICAL OPERATION -voltages with respect to cathode 

First, third and fourth anode voltage 

Mean deflector plate potential' 

Second anode voltage for focus 

Grid voltage for spot cut-off 

x deflection coefficient 

y deflection coefficient 

Val+a3+a4 

Vat 

Vg

Dx

Dy

+ This tube is designed for symmetrical operation. 

Inane 3, Page 2 

2.5 pF 

6.5 pF 

1.9 pF 

1.1 pF 

0.4 pF 

3.0 pF 

3.0 pF 

3.0 pF 

2.7 pF 

0.3 pF 

500 1000 V 

500 1000 V 

24 to 72 48 to 144 V 

-10 to -24 -20 to -48 V 

40 Lo 60 80 to 120 V/cm 

29 to 44 58 to 88 V/em 



Instrument Tube 

~-- ai•esl•s 

~27MIN ~  USEFUL SCREEN DIAMETER 

00•S t 1.2 

9•S MAX 

NC 

!13! BASE 

V W FROM GINS FREE ND 
PINS bt7 AT SOTTOM~ 

All lilntRWoRs N1 ~~ 

Lsue 3, Pese 3 

D3 -130. . 

IEW FROM SCREEN fN 
PINS 6 i 7 AT DOTTOM 

Not w es ~coleA 

w 
a 
O 
v cn 
~ w 
o m 
J ~ 
J ~ 

U 
C/J 
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D3-130.. 

lao° 

J ~ 
e 

~- ~{ ~F- s 

BO 

Magnetic Shield M S2 

6BA 

CLEARANCE 

Amular Sponge Pads 
6 x ~ 

MATERIAL 0 35'_0.05 Mumetol 
LUGS 0 82O'OSMildsteti 
FINISH Silver hammsr outside 

(except on face of 
mounting hockcts) 

PADS Soft sponge closed cell 
neoprene 

METAL TOLERANCES 30.5 Unless 
otherwise stoted 

Third angle projection 
AI I dimensions in ssm 

Not to be scaled 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 

GENERAL 

This 3 inch diagonal rectangular oscilloscope 
tube is primarily iatended for use in inexpensive 
ascillascopeeandmonitoring devices. The tube 
has sufficient deflector sensitivity to permit 
transistor driven deflection. 

Heater voltage 

Heater current 

Vh 

Ih 

6.3 

0.3 

ABSOLUTE RATINGS 

First, third and fourth anode voltage 

Second anode voltage 

Negative grid voltage 

Peak x-plate to third anode voltage 

Peak y-plate to third anode voltage 

x-plate to third anode resistance 

q-plate to third anode resistance 

Grid to cathode resistance 

Average cathode current 

Heater to cathode voltage 

V 

A 

Val+a3+a4 

Vat 
-Vg

vx-a3(Pk) 
vY-a3(Pk) 

Rx-a3 

RY- a3

Rg-k 

lk(av) 

Vh-k 

All voltages referred to cathode unless otherwise stated. 

TUBE WEIGHT (approximate) - 100 g 

D7-200.. 

_ r, 
xl —~1!~.~~~x2 

41+G —#r ~ + Y2 
S,Q4 1~ ~ t a2 

9 
k 

Max 
2000 

600 

200 

500 

500 

2.0 

2.0 

1.5 

200 

± 125 

h li 

Min 

0 

V 

V 

V 

v 
Mil 

MA 

MO 

µA 

V 

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 ahould•be used ae near the 
maximum final anode voltage as possible.. 

Thom Radio Valves and Tubes Limited 
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D7-200.. Oscilloscope Tube 

INTER-ELECTRODE CAPACITANCES 

Cathode and heater to all 

Grid to all 

Grid to xl,x2,y1,y2 plates 

xl plate to x2 plate 

yl plate to y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 

Y2 plate to all, less yl plate 

xl ,x2 to yl,y2 plates 

ck, h-ail 

°g-all 

cg-xl.x2,yl,y2 

°xl-x2 
cyl_y2

cxl-all, less r.2 

cx2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cxl,x2-yl,y2 

TYPICAL OPERATION -voltages with respect to cathode 

First, third and fourth anode voltage Val+a3+a4 
Mean deflector plate potential* 

Second anode voltage for focus Vat 
Grid voltage for spot cut-off (approx) Vg

x plate deflection coefficient Dx

y plate deflection coefficient Dy

Minimum useful screen area 

Line width at centre, measured by 
shrinking raster, at 25µA cathode current 

1000 

1000 

65 to 200 

-25 to -50 

21 to 29 

25 to 35 

5 by 4 

0.3 

3.0 PF 

6.5 pF 

1.0 pF 

0.5 pF 

1.3 pF 

3.0 pF 

3.0 pF 

3.0 pF 

3.0 pF 

0.3 pF 

t 
1800 V 

1800 V 

115 to 355 V 

-45 to -90 V 

37 to 52 V/cm 

45 to 63 V/cm 

5 by 4 cm2

0.25 mm 

* This tube is designed for symmetrical operation. 

t 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 ± 3'°. 

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

Adequate magnetic shielding ie 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 . 

IBaue 3, Page 2 



Oscilloscope Tube 

~~ 
216R 

54f2 ~--330R 

1 

190 
MAX 

9.5 MAX 

7R 
 y 

8113 

34 
MAX 

VIEW FROM PINS FREE END 
PIN 3 AT TOP 

D7- 200. . 

(0453A~ 

BI38 BASE 

VIEW FROM SCREEN END 
PIN 3 AT TOP 

All dimcnsions in mm Not to be scaled 

It is advisable to support the tube near the screen, andata second point on the parallel 
neck near the base. The tube should sot be subjected to any stress from the use of 
clampsand should not be suspendedby the base. Connecting Leadsahouldnot be soldered 
directly to the tube pins. 

Issue 3, Page 3 

w 
d 
O 
U C/7 
N w 
C7 pp 
J 
J ~ 

U 
VJ 
O 



D7-X200.. 

5 

72 + I 

I50 

6 
~ ~ 1 6

3 8 —+~ 

  67 
internal 

Magnetic Shield MS3 

SHIELD O.4 tklek Muwstol 
BRACKETS O.0 tAiek Muwetai 

drilled 40A elsarones 

FINISH Matt block painR (except 
face of wountin9 bracksb) 

TOLERANCES ! O.4 on wstalwork 
diwensions 

PADS Soft Spongy Nsopr~n~ 
All dimsnslons In mm 

10 

ANNULAR PAD 
I x 12 

6x12x30 PADS 
4 OFF 

/~ 

61 
mtsrnol 

I
10 

I intesnol I ~ intirnal ~ 
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Tube Coil TW28 

MANDREL FOR TWIST COIL. TW28 

DIA 

~- 30 
All dimensions in mm 

D7-200.. 

Not to be scaled 

SHIELD 

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

W INDING 

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 S2 
Twist coefficient approximately 4mA/degree measured on a typical D7-200..tube with 
Val = 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 
Page Fl, Issue 2. 
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D7-201.. 

GENERAL 

This 7 cm diagonal rectangular oscilloscope 
tube is primarily intended 6or use in inexpensive 
oscilloscopes and monitoring devices. The tube 
has sufficient deflector aenaitivity to permit 
iranaiator driven deflection. 

Heater voltage Vh 

Heater current Ih 

6.3 V 

0.12 A 

Oscilloscope Tube 

ABSOLUTE RATINGS Max blip • 
First and third anode voltage Val+a3 2000 700 V 

Second anode voltage Vat soo v 

Negative grid voltage -Vg 200 1.0 V 

Peak x-plate to third amide 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 Mil 

y-plate to third anode resistance Ry-a3 2.0 MR 

Grid to cathode resistance Rg-k 1.5 Mil 

Average cathode current Ik(av) 200 µA 

Heater to cathode voltage Vh-k + 125 - V 

All voltages referred to cathode unless otherwise stated. 

TUBE WEIGHT (approximate) - 150 g 

PHOSPHOR SCREEN 
This type la usually supplied with GH phosphor (D7-201GH) giving a green trace of 
medium abort peraiataace. 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, Ieaue 2. BBMA 



Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode and heater to all 

Grid to all 

Grid to x1~x2~Y1~Y2 plates 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less y2 plate 
Y2 plate to all, less yl plate 

xl,x2 to yl,y2 plates 

ck, h-all 

cg-all 

cg-xl,x2,yl,y2 

cxl-x2 

cyl-y2 

exl-all, Less x2 

cx2-all, less xl 

cyl-all, Less y2 

cy2-all, less yl 

oxl,x2-yl,y2 

TYPICAL OPERATION -voltages with respect to cathode 

First and third anode voitage 

Mean deflector plate potential• 

Second anode voltage for focus 

Grid voltage for spot cut-off 

x plate deflection coefficient 

y plate deflection coefficient 

Minimum useful screen area 

Line width at centre, measured by 
shrinking raster, at 10 µA beam current 

Grid drive [0 10 µA beam current 

Val+a3 

Vat 

Vg 

Dx

Dy 

D7-201 .. 

3.0 pF 

7.0 pF 

1.0 pF 

1.2 pF 

1.1 pF 

3.0 pF 

3.0 pF 

3.0 pF 

3.0 pF 

0.3 pF 

1200 1800 V 

1200 1800 V 

80 to 250 115 to 355 V 

-30 to -60 -45 to -90 V 

29 to 37 44 to 58 V/cm 

14 to 18 21 to `L8 V/cm 

5 by 4 5 by 4 cm2

0.'l4 0.20 mm 

18 17 V 

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 between two concentric rectangles 
5cmx4cmand4.85cmx3.88cm. 

Rectangularity of x and y traces 90° + 1,5°. 

The horizontal trace will be parallel with the major axis ofthe rectangularface-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. 
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D7-201.. Oscilloscope Tube 

I 
54±2 

1 

190 
MAX 

.~eo±z~ 

21~t 

~33oR 
7R 
y

81 33 

/ h k 
h o' o 02 
of o 

6 c YI 
ICol3 7o yz
Ic ° o , o °OI~ 

x2 
I C 

xl s 

VIEW FRCMt X15 FREE END 
(A N 3 AT TOP) 

All d~ncnsions in mrn 

8138 BASE 

I yl 

xl~ •i  ~2 

TYz 

VIEW FROM SCREEN END 

( PIN 3 AT TOP) 

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 base pin 3 position with respect to minor axis of the rectangular face-
plate ± 5". 

Issue 1, Page 3 



Magnetic Shield MS33 D7-201.. 

72 
tl 

1
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6 ~ ~• -~ 6 
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internal 
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ANNULAR PAD 
4x12 

4x12 x30 PADS 
4 OFF 

SHIELD O.4 thick Mumctal 

BRACKETS O.8 thick Mumetal 
drilled 48A clearance 

FINISH Matt blade paint (except 

tau o} mounting brockctsl 

TOLERANCES ± O.4 on metalwork 

dimensions 

PADS So}t Sponge Neoprene 

All dimensions in mm 
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D7-201.. Magnefic ski MS34 

a O' 4 Mumctal 

_ _ M~!1'S 1 2 mild stctl 

Mott black insidc 

~ivK hammer out3fdt 

Mt~t TOLERANCES ± O~5 

Af{ diJA~~si~ns in mm 

Two Strips 

7Ox25x3 rubber 

placed ccntrally on 

small sidc 

Four SVips l9xt~x # 

rubber placcd 
ccntrally rn mall 

sidc 
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Tube Coil fiW 28 

MANDREL FCC TW15T COIL TW28 

53 
OIA 

  30 ~~. 

All dim¢nsions in mm 

SHIELD 

This twist coil is designed to be 'used in conjunction with magnetic shield NLS33 for 
D7-201.. 

D7-201.. 

Not to ba scal¢d 

WINDING 

1200 turns of 0.060 mrn Lewmex Grade 1 or 2 wire, or approved alternative, layer 
wound on the adhesive aide of adhesive backed crepe paper to give 5 mm margins 
between the coil and e•ch 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 60052 
Twist coefficient approximateh' 4mA;~degree measured on a typical D7-201.. tube 
with Val = 2kV. 

FITTING 

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

Thorn Radio Valves and Tubes Limited 
Page Fl, Issue 3. BR~MaR 
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D9-110.. 

GENERAL 

This 9 cm diagonal rectangular short 
oscilloscope tube is primarily intended 
for use in inexpensive oscilloscopes and 
monitoring devices. The tube has 
sufficient deflector sensitivit}' to permit 
transistor drive deflection. 

Heater voltage 

Heater current 

Vh

Ih 

6.3 V 

0,12 A 

Oscilloscope Tube 

Yi 

s ~---~ Y d3 } ~ ~ ~ a2 

d 2 

9 
k 

h~ ih 

ABSOLUTE RATINGS - voltages with respect to cathode Max Min 

First anode voltage Val 2200 800 V 

Second anode voltage Vat 800 V 

Third anode voltage Va3 2250 750 V 

Negative grid voltage -Vg 200 1.0 V 

Peak ~-plate to third anode voltage vx-a3 (Pk) 500 V 

Peak c'-plate to third anode voltage v)'-a3(Pk) 500 V 

Heater to cathode voltage Vh-k t 125 V 

-plate to third anode resistance Rx-a3 2.0 Mn 

}•-plate to third anode resistance Rv-a3 2.0 M SI 

Grid to cathode resistance Rg_k 1.5 M St 

Peak cathode current ~k(pk) 500 µA 

PHOSPHOR SCREEN 

This tube is usually supplied with GH phosphor (D9-110tH) 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 
Page 1, Issue 2. BR~MaR 



Oscilloscope Tube D9-110,. 

INTER -ELECTRODE CAPACITANCES 

Grid 1 to all cgl-all 5.5 pF 

Heater and cathode to all ~'h, k-all 3.8 pF 

xl plate to x2 plate c~l_~2 1.2 pF 

yl plate to y2 Plate c~ l-y2 1. 1 pF 

xl plate to all, less s2 plate cxl-all, less z2 ~ • 2 pF 

s2 plate to all, less s l plate cs2-all, less ~:1 ~ • 0 pF 

.Y l plate to all, less y2 plate cyl-alt, less y2 3. l pF 

y2 plate to all, less .Yl plate c~ 2-all, less yl 3.4 pF 

sl,'x2 plates to j•l, y2 plates csl,s2-~•1,~•2 0.8 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

Mean deflector plate potential* 1500 2000 

Third anode voltage for optimum Va3 
astigmatism correction 15001 20001 

Second anode voltage for optimum focus Vat 230 to 300 to 
380 510 

First anode voltage Val 1500 2000 

Shield voltage Eor optimum raster shape Vs 1500f 20001 

V 

V 

V 

V 

V 

Control grid voltage for cut-off Vgl -30 to -~0 to 
-65 -87 V 

x deflection coefficient Dx 21 to 28 to 
26 31.8 V/cm 

,y deflection coefficient Dy 9.6 to 12.8 to 
12 16 V/cm 

Minimum useful screen area 6.6 ~ ~F.O 6.6 x 4.0 cm2

Grid drive to 10 µA beam current 13 13 V 

Line width at 10 µA beam current 
Shrinking raster measurement at centre. 0.31 0.27 mm 

' This tube is designed for s~•mmetrical operation. 

t The required voltage wilt not differ from the quoted value by more than ± 50V. 
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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 teat raeterwillfall between two concentric rectangles 
6.6cmx4.0emand6.46emx3.88em. 

Rectangularity of x and y axes is 90° ± I°. 

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 piste potential by more than 50V . 

MAGNETIC SHIELDING 

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

TUBE WEIGHT (aPProxlmate) 60og 

MOUNTING POSITION -unrestricted. 

Issue 1, Page 3 



4s+~~lls~scope Tube D9 -110. . 

 77±IS 

49  +IS ~632R 

t 

IB±3 

125 
MAX 

3 OR 
25~SR MAX 

2031 

914G 
CASE 

2465 264 
±4 5 MAX 

37±I 
D14 

VIEWED FROM PINS FREE 
( PIN I AT TOP 1 

All dinensions in mm 

END VIEWED FROM SCREEN END 
(PIN 14T 7OP1 

Not to be scaled 

It is advisabte 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 ane stress from the use of 
clamps and should not he suspended b}' the base. 

Tolerance on base pin 1 position with respect to tube y axis t  5° 
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D9-110 .. Magnetic Shield MS 65 

MATERIAL 0.3520.05 Mumclol 
FINISH Silrer hammer outsidc 
PADS Solt sponge closed cell neoprcnc 

METAL TOLERANCES 20.5 Unless othcwix stated 

Third angle proj cction 

All dimcnsions in mm 

Not to be acalcd 
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4 X 12 
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Tube Coil TW 50 

MANDREL• FOR TWIST COIL TW5O 

t 53 

-- 2 O ~   61 
All dimensions in mm 

MANDRF,L 

Shaped from wood to dimensions given above. 

D9-110.. 

Not to b¢ scald 

SHIELD 

This twist coil is designed to be used in conjunction with magnetic shield ~IS65 for 
D9-110.. 

WINDING 

1000 turns of 0.14 mm Leivmex 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 flesihle 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. 210 R. Current required for ± 5° twist is ± 20 mA measured on 
a typical D9-110.. with Val = 2.0 kV. 

PITTING 

The compieted twist coif 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 
Page Fl, Issue'?. BAiMAR 
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D10-210.. Oscilloscope Tube 

GENERAL 

This is a very short 7 x 5 cm2 rectangular tube with 
high deflection sensitivity designed for general 
purpose and portable oscilloscopes. The mesh 
p. d. a. system allows the tube to be transistor 
driven for medium bandwidth applications without 
additional electrode voltages. A means of beam 
blanking at anode potential which avoids d.c. 
coupling to the grid is incorporated. 

Heater voltage 

Heater current 

Vh

Ih

11 V 

75 mA 

k,h h 
ABSOLUTE RATINGS 

Max Min 
Fourth anode voltage V a4 10 5.0 kV 

Third anode voltage V a3 1.25 0.5 kV 

Second anode voltage V a2 1,0 0 kV 

First anode voltage Val 1.25 0.5 kV 

Negative control grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vg2 2,0 0.5 kV 

Peak x plate to third anode voltage vx-a3 (pk) 500 - V 

Peak }~ plate to third anode voltage vy-a3(pk} 500 - V 

x plate to third anode resistance Rx-a3 5.0 - MS2 

y plate to third anode resistance lly-a3 100 - kSZ 

Control grid to cathode resistance Rgl-k 1.5 - MS2 

Second anode current lag 10 - µA 

P.D.A. ratio (Va4~Va3) 10:1 - 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

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 
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Oscilloscope Tube D10-210.. 

INTER-ELECTRODE CAPACITANCES 

Grid 1 to all cgl-all 10 pF 

Grid 2 to all cg2-all 11 pF 

Grid 2 to Grid 1 cg2_gl 0.7 pF 

Grid 1 to xl, x2, }'l and Y2 plates cgl-xl, x2, yl, y2 1.2 pF 

Heater and cathode to all ch, k-all 3.5 pF 

xl plate to x2 plate cxl-x2 1.9 pF 

yl plate to Y2 plate cyl-y2 0.9 pF 

xl plate to all, less x2 plate cxi-all, less x2 5.7 pF 

x2 plate to all, Less xl plate cxg_all, less xl 5.7 pF 

yi plate to all, less Y2 plate cyl-all, less y2 5.4 pF 

Y2 plate to all, less yl plate cy2-all, less yl 5.1 pF 

xL x2 plates to yl, }'2 plates cx3,x2 - yl,y2 0.4 pF 

TYPICAL OPERATION - voltages with respect to cathode 

Fourth anode voltage Va4

1Tean deflector plate potential 

Third anode voltage for optimum Va3 
astigmatism correction 

Second anode voltage for optimum focus Vat 

First anode voltage Va l 

Shield voltage for optimum Vs
raster shape 

Beam blanking voltage for cut-off Vg2 

Control grid voltage for cut-off Vgl -30 to -50 to 

6.0 10 

600 1000 

475 to 875 to 
600 1000 

100 to 160 to 
220 380 

600 1000 

600 to 1000 to 
725 1125 

5501 9201 

kV 

V 

V 

-55 -90 V 

x plate deflection coefficient Dx 11.2 to 18.6 to 
13.8 23 V/cm 

y plate deflection coefficient Dy ., 6.0 to 13.4 to 
10 16.6 V/cm 

Minimum screen area 7 x 5 7 x 5 cm2

Line width at centre 1 0.65 0.6 mm 

Line width at edge at 5µA 1.0 0.95 mm 

Line width at centre 
beam current 

measured by shrinking raster 0.35 0.32 mm 

f The beam is unblanked when Vg2 =Val. Thfs grid 2 electrode should not be used 
as a brilliance control. 
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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 total scanned area is 7 cm x 5 cm measured about a point t 3 mm from the centre 
of the tube face. The edges ofa teat raster will fall between two concentric rectangles 
7 cm x 5 cm and 6. i 5 cm x 4. B 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 t 5°. A twist coil will be required to 
effect accurate alignment. This should be mounted inside the magnetic shield and 
should not extend more than 100 mm from the face. 40 ampere turns will suf$ce with 
provision for reversing the current if necessary. 

The deflection coefficient (for both x and y plates) at 75°k deflection of the ueeful scan 

shall not differ by more than 2~ from the deflection coefficient over 10~, deflection . 

It is preferable that the mean x and y platepotentiais 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 
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Oscilloscope Tube D10-210. , 

BB±z ~ 

i 

230 
MAX 

~260R~ 

180 R 99±2 

7 

YI 

a l

Y2

s 

~3  91 
k,h 

h  st as 

9z 
x 2 xl

VIEW FROM PINS FREE END 
(CTB AT RIGHT 

All dimensions in mm 

612 F 
BASE 

VIEWED FROM SCREEN END 
(CTB AT LEFT) 

Not to be stolid 

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 anc stress from the use 
of cramps 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.. 

ee±2 

Oscilloscope Tube 

PROFILE AT BB 

TYPICAL PROFILE 
BETWEEN BB L GG 

PROFILE AT GG 

~ } 
20 30 MAX 

A ~   A —~—

C 

D 

E 

F 

SECTION RAD X. RAD Y. RAD Z. 

A A 260 180 11.5 

1313 260 1.80 11.5. 

C C 220 140 15.4 

DD 159 91 22.3 

EE 116 55.2 30.1 

F F' 35.5 35.5 35.5 

GG 28.5 28.5 28,5 
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Magnetic Shield MS6 
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D10-210.. 

MATERIAL 035 ±O OS Mumetal 
METAL TOLERANCES * O S Unless 

otherwise stated 
FINISH Silver hammer outside 
PADS Soft sponge closed cell 

neoprene 
Third angk projection 
All dimensions in mm 
Not to be scaled 

74!I internal 
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I 

~ 6.5 x lO x 2s 
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D10- 210.. 

MANDREL FOR TWIST COIL TW 24 

74 
DIA 

All dimensions in mm 

Tube Coil TW24 

Not to b~ scaltd 

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 aide of adhesive backed crape 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. 270 4. Twist coefficient approximately 5.5 mA/degree measured 
on typical D10-210.. with Va4 = 10 kV and Val = 1.0 kV . 

FITTING 

The completedtwiat coil ahouldbe pushed hard onto the tube with the lead-put wires in 
the middle of the abort aide ofthe tube on the same aide as the cavity cap and sealed to 
the tube with suitable adhesive tape. 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 

GENERAL 

This 10 cm diameter abort oscillosoopetube 
is primarily intended for use in inexpensive 
oecillosoopee and monitoring devices. The 
tube has sufficient deflector sensitivity to 
permit transistor driven deflection, 

Heater voltage Vh 6,3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS voltages with respect to cathode 

Xi
i 
a3 
O~ 
9 
k 

Max 

ono—a3o.. 

h~ ~h 
Min 

First anode voltage Val 2200 800 V 

Second anode voltage Vay 800 V 

Third anode voltage V~ 2250 7b0 V 

Negative grid voltage -Vg 200 1.0 V 

Peak x plate to third anode voltage vx-a3(pk) 500 V 

Peaky plate to third anode voltage vy-a3 (pk) 500 V 

Heater to cathode voltage Vh-k ± 125 V 

x plate circuit Impedance Zx 100 kit 
q plate circuit impedance Zy 100 kit w 

a. 
Grid to cathode resistance Rg-k 1.5 Mft O 

v 
r/~ w Peak cathode current ik(Pk) S00 o m
J ~ 
J ~ 

PHOSPHOR SCREEN U 
C/1 

This tube is usually supplied with GH phosphor (D10-230GH) giving a green trace of 0 
medium short persistance. Other phosphors can be made available to special order. 

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

Thorn Radio Valves and Tubes Limited 
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Mean deflector plate potential* 1500 

Third anode voltage for optimum Va3 
astigmatism correction 15001 

Second anode voltage for optimum focus Vat 120 to 
250 

First anode voltage Val 1500 

Shield voltage for optimum raster shape Vs 15001 

Control grid voltage for cut-off Vg 22 to 
52 

x deflection coefficient Dx 21 to 
26 

y deflection coefficient Dy 13 to 
16 

Minimum useful screen area (Diagonal 9cm) 8.0 x 6.4 

Grid drive to 10µA beam current 10 

Line width at 10µA beam current 
Shrinking raster measurement at centre 0.31 

D10-230.. Oscilloscope Tube 

INTER —ELECTRODE CAPACITANCES 

Grid to all ° g-all 8.2 pF 

Heater and cathode to all ch, k-all 2 . 3 pF 

xl plate to x2 plate cxl-x2 1.7 pF 

yl plate to y2 plate cyl-y2 1.3 pF 

xl plate to all, less x2 plate cxl-all, Leas x2 5.0 pF 

x2 plate to all, less xl plate cx2-all, leas xl 4.8 pF 

yl plate to all, Less y2 plate cyl-ail, less y2 3.6 pF 

Y2 plate to alt, less yl plate cy2_all, less yl 3. 7 pF 

xl, x2 plates to yl, Y2 plates cxl,x2-yl,y2 0.7 pF 

g to xl, x2, Yl and y2 plates cg_x1, x2, Y1, Y2 0.6 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

2000 V 

20001 V 

160 to 
335 V 

2000 V 

20001 V 

30 to 
70 V 

28 to 
34.8 V/cm 

17.3 to 
21.4 V/cm 

8.0 x 6.4 cm2

11 V 

0.27 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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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 
7.0 cm 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. 

w 
a 
0 
v y 
cn w 
O m 
J 
J f—
V 

y 

O 
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D10- 230.. 

I ooti 
DIA 

02 
~xl 

O 
I o3 OO 

O rx AXIS 

Oscilloscope Tube 

391
1
4 

1 
REF LINE AT 

97 DIA 

212.5 
! 4.5 

260 
MA% 

VIEWED FROM PINS FREE END VIEWED FROM SCREEN END 
(PIN I AT TOP) (PIN I AT TOP) 

All dimcnsions M 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 a~cis ± 5' 
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Magnetic Shield M S 41 
EXAMPLE OF TYPICAL SEIIELD 

MATERIAL O.35±0•OS Mumatal 
METAL TOLERANCES •~ O.5 

Unlcss ottxrwisc statcd_ 
FINISH Sllvtr (hammer outside 
PADS Soft spongc closcd ccll 

ncoprcnc 

All aimcnsions in mm 
Not to be scalcd 

3 HOLES 4 DIA EQUISPACED 

3 PADS 30 X 9.5 X 4.5 

ANNULAR PAD 4.5 THICK 

3 HOLES 4 DIA EQUISPACED 

 104f1 
intcrnal dia 

D10- 230.. 

~, ; ~ 
\\ 

~,1~ 
1~ 
~~l 

10 IS 

I 

1 Y 

_ I 

t * I O 

43 
ntcrrotdin 

t0 
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D10-240.. 

GENERAL 

This 10 cm diagonal rectangular, p. d. a. tube with 
electrostatic focusing and deflection is designed for 
medium bandwidth applications and is capable of 
being deflected by transistor circuits. It incorpor-
ates a means of beam blanking at anode potential 
which avoids d.c. coupling to the grid. 

Heater Voltage Vh 6.3 V 

Heater Current Ih 0.12 A 

Oscilloseope Tube 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 3.5 1.5 kV 

Third anode voltage Va3 1.75 0.75 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 1.75 0.75 kV 

Negative control grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vg2 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 - V 

x plate circuit impedance Zx 100 kit 

y plate circuit impedance Zy 100 - kit 

Control grid to cathode resistance Rgl_k 1.5 - MSl 

Second anode current Ia2 10 - µA 

P.D.A. ratio (Wa4/Vy3noma) 2:1 

Helix resistance - 20 MSt 

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. Other phosphor acreene can be made available to special 
order. 

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

Thorn ttadio Valves and Tubes Limited 
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Qscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

D1O - 240. . 

Grid to all cgl-all 9.5 pF 

Grid 2 to all cg2-all 9.0 PF 

Heater and cathode to all ch, k-all 

xl plate to x2 plate cxl-x2 

yl plate to Y2 plate cyl_y2

xl plate to all, less x2 plate cxl-all, less x2 
x2 plate to all, leas xl  plate cx2-all, less xl 
yl plate to all, Less Y2 plate cyl-all, less y2 

3.5 pF 

2.0 pF 

1.5 pF 

6.2 pF 

5.9 pF 

4.7 pF 

Y2 plate to all, less yl plate cy2_all,leas yl 

xl, x2 plates to yl, y2 plates cxl,x2-yl,y2 

4.7 pF 

0.6 pF 

Grid 1 to xl, x2, yl , y2 plates cgl-xl,x2,yl,y2 1.0 pF 

Grid 1 to Grid 2 cgl_g2 0.5 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

Fourth anode voltage Va4 2.0 3.0 kV 

Mean deflector plate potential 

Third anode voltage for optimum Va3 

1000 1500 V 

w 
astigmatism correction 1000* 1500* V a 

O 
Second anode voltage for optimum focus Vat 175 to 260 to U 

350 525 V N W 
O pp 

First anode voltage Val 1000 1500 V J ~ 
J ~ 

Shield voltage for optimum raster shape Vs 1000* 1500* V f..) 
cn 

Beam blanking voltage for cutroff" Vg2 9351 14001 V 0 

Control grid voltage for cut-off Vgl -35 to -50 to 
-70 -100 V 

x deflection coefficient Dx 21.6 to 32.4 to 
26.4 39.6 V/em 

y deflection coefficient Dy 8.3 to 12.4 to 
10.2 15.3 V/cm 

Minimum screen area 7 x 5 7 x 5 cm2

Line width at 10 µA beam current 
Shrinking raster measurement at centre 0.27 0.20 mm 
Shrinking raster measurement at edge 0.42 0.33 mm 

Grid drive for l0 µA beam current (approx.) 25 25 V 

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

t The beam is is unblanked when Vg2 =Val . This grid 2 electrode should not be used 
as a brilliance control. 
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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 Scm and 
6.86em x 4.88em. 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 fi om the face. The ampere turns required will be equal 
to 16~(where Va4 is quoted in kV ), with provision for reversing the current if 
necessary. 

The deflection coefficient (for both x and y plates) at 757c, deflection of the useful scan 
shall not differ by more than 27, from the deflection coefficient over 107, deflection. 

It is preferable that the mean x and y plate potentials are equal otherwise some deter-
ioration in performance will occur. Under anycircumstancesthemean yplate 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. 
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Oscilloscope Tube 

36± 2 

B12F 
BASE 

239 

±4 

h,k 

major 
0 

91 

axis 
~4 

h c2 
92 

D10-240.. 

260 
MAX 

57±1.5 

~3 

YI 

4~t5 x I2~, "v~ 
/Y2 

'~ a 
ul x l

VIEWED FROM SCREEN END VIE FROM PINS FREE ENO 
(CT8 AT RIGHT) (CT8 AT LEFT 

All dimensions ~ mm Third on~lc projection of to be scaled 
It la advisable to support the tube near the screen, andat a second point on the parallel 
neck near the base. The Cube should not be subjected to an,y stress from the use of 
clamps and should not be suspended b~• the base. Connecting leads should not be soldered 
directly to the tube pins. 
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D1D— 240.. 
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Oscilloscope Tube 

~ PROFILE AT BB 

~ TYPICAL PROFILE 
BETWEEN BB ~ GG 

PROFILE AT GG 

A 
B 

C 

D 

E 

} ~ 
20 30 MAX 

—~— 1 

i 
56 

69 

i
82 

95 

133±5 

SECTION RAD X. RAD 1'. RAD Z. 

A A 260 180 11.5 

B B 260 180 11.5 

CC 230 1~}0 15.-1 

DD 159 91 22.3 

EE 116 55.2 30.1 

F F 35.5 35.5 35.5 

G G 28.5 28.5 28.5 



Magnetic Shield MS7 
EXAMPLE OF TYPICAL SHIELD 

—,2 5 — 

_I5 

60±I 
internal 

D10-240.. 

MATERIAL 0 3 5 ± O OS Munetal 
METAL TOLERANCES •f 0.5 Unless 

otherwise stated 

FINISH Silver hammer outside 

PADS Soit closed cell neoprene 

All dimensions In em 

Third angle protection 

Not to be scaled 

74th Yrtcrnal 

100 ±1 

140' I 

~5 

4 holes 
2~6 DIA 

6.5x6x25 PADS 

4 OFF 

6•SxIOx25 PADS 
4 OFF 

4 holes 48A ckan7nce 

~-15 -- 15 
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D10-240.. 

MANDREL FOR TWIST COIL TW33 

All dimensions in mm 

Tube Coil TW33 

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.. 

W YNDIN G 
900 turns of 0.10 mm Lewmex G Cade 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 tl~e 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 plaoa. 

ELECTRICAL CHARACTERISTICS 

Reaiatance approx. 420 S2. Twist ~•oefficient approximately 5.6 mA/degree measured 
on typical D10-240.. with Va4 = 3 kV and Val = 1.5 kV. 

FITTING 

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

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 

PRELIMINARY DATA 

GENERAL 

This 6.8cm x 5.8cm rectangular aluminised tube 
with electrostatic focusing and deflection uses a 
mesh p. d. a: to achieve high deflect[on sensitivity 
and high brightness without additional electrode 
control voltages. The tube is designed for 
transistor deflection medium to high bandwidth 
applications. 

Heater voltage 

Heater current 

Vh 

Ih 

6.3 V 

0.12 A 

D10~293.. 

ABSOLUTE RATINGS Mar . Min . 

Fourth anode voltage Va4 10 4.0 kV 

Third anode voltage V a3 2.25 0.8 kV 

Second anode voltage V a2 1.0 kV 

First anode voltage Val 2.2 0.75 kV 

Negative control grid voltage -Vgl 200 1.0 V 

Peak x plate to third anode voltage ~'x-a3 (Pk) 500 V 
w 

Peaky plate to third anode voltage 
vy-a3(Pk) 

500 V d 
O 

x plate to third anode resistance Rx-a3 100 k12 U 
Cn W 

y plate to third anode resistance R}•-a3 100 kSl O p] 
J ~ 

Control grid to cathode resistance 

Second anode current 

Rgl-k 

Ia2 

1.5 

10 

M S2 

F~ 

J ~, 

V 

P.D.A. ratio (Va4/Va3) 7;1 O 

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 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 
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D10-293.. Oscilloscope Tube 

INTER —ELECTRODE CAPACITANCES 

.Grid 1 to all 

Heater and cathode to all 

xi plate to x2 plate 

Y1 plate to y2 plate 

xl  plate to all, lase x2 plate 

x2 plate to all, less xl plate 

y1 plate to all, less y2 plate 

Y2 plate to all, lase y1 plate 

xl  x2 plates to yl , y2 plates 

Grid 1 to xl, x2, Yl, y2 plates 

°gl-all 

°h, k-all 

cxl-x2 

cyl-y2 

cxl-all, leas x2 

cx2-ail, leas xl 

cyl-all, leas y2 

cy2-all, lees yl 

cxl, x2-yl,y2 

° gl-xl, x2, yl, y2 

TYPICAL OPERATION - Voltages with respect to cathode 

Fourth anode voltage 

Mean deflector plate potential 

Third anode voltage for optimum Va3 
astigmatism correction 

Second anode voltage for optimum focus 

Va4 

V a2 

First anode and y shield voltage Val+sl 
Shield 2 voltage for optimum raster shape Va t 

Control grid voltage for cut-off 

x deflection coefficient 

y deflection coefficient 

Vgl 

Dx

Dy

Line width at 10µA beam current 

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

SO 

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 

0.32 
0.55 
0.8 

Grid Drive to 10µA beam current (approx.) 17 
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Oscilloscope Tube D 10 - 29 3 . . 

RASTER DISTORTION AND ALIGNMENT 

The following data appllea for the typical operation conditions. 

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

Raster distortion: The edges of a teat raster will fall between two concentric 
rectaaglea 6.8 em 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 ampero turns required will be equal to 14~ (where Va4 is quoted in kV) 
with provision for reversing the current. The senaitivt~y (for both x and y plates} at 
7596 deflection of the useful scan wilt not differ by more than 2~ from the sensitivity 
over 2596 deflection. 

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

MAGNETIC SHIELDING 
Adequate magnetic shielding is requirod. ffi 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 across, and at a second point oo the 
parallel neck near the base. The tube should not be subJected to any stress from the 
use ofclamps and should not be suspended by the base. Connectingleade should not be 
soldered directly to the tube pins. 
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D10-293.. 

8I S±2 

600R 

t 
68.5 
t2 

,,,_ 68 
MIN I 

300 
MAX ~~ REFERENCE LINE 

AT 585 DIA. 

Oscilloscope Tube 

USEFUL 
/SCREEN AREA 

56 
M I1N 

1 

2°MAX 

IS 

155 
+4 

57 
31.5 

30°~ 

s2   g, 

a g l o oI?̀  t o o h 

y2 0 \ oh 

al+sl o c c 
o 

a2 
x2

VIEW FROM PINS FREE END 
(CTB AT RIGHT ) 

All dimsnsfons in mm 

Page 4, Issue ~. 

as 

83 
±q 

+a SDIA 

B12F 
BASE 

as 

t
30 
±2 

CT8 

279 
± q 

VIEWED FROM SCREEN END 
ICTB AT LEFT) 

Not to Dt scalcd 



Magnetic Shield MS 83 D10-293.. 

EYAMPLE OF T1 PICAL SHIELD 

i 
.1

67 5 25 _ 
t O~S 

PAD 
6•SX 5X270 

252 
fl 

SUPPORT 

BRACKETS 

r1• 

F~aztl ----~ 
INTERNAL 

MATERIAL 0 35 + O OS Mumetal 
METAL TOLERANCE ± O.5 Unless 

12R otherwise stated 
FINISH Silver hammer outside 
PADS So}tspongeclosedcellneoprene 
SUPPORT P V C. or approved motmol 

5 Thick 

301A. 

Not to be swkd 
All dimensions in mm 

76±I —
INTERNAL 

12B 
tl 

I 
I 
I 
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~I 

20 R r 
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D1O -293 .. 

MANDREL FOR TWIST COIL TW56 

a~ 
olA 

All diennsians h ntnt 

Tube Coil TW56 

Not to bs scaled 

MANDREL 

Shaped from wood in the form. o[ a truncated circular cone, dlmenaiona ae above. 

SHIELD 

Thia twist coil is designed to be used in conjunction with magnetic shield M9 83 for 
D10-293.. 

WINDING 

900 carne of 0.125 mm Lewme~ Grade 1 or 2 wire, or approved alternative, layer 
wound ~ the adhesive side o[ adhes[ve backed crepe paper to give 5 mm margins 
between the coil and each edge of the mandrel. 
Start and tinie6 of winding to be brought out on 450 mm .long thin flexible lead wires 
from smaller end o[ winding. 
Varnish, if necessan•, cover with adhesive backed crepe paper and ensure that the 
edges of the coil aro sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance 260 n ± 10 Z. Twist coetticieat approximatel}• 8 mA/degree measurados 
typical D10-293.. kith Va,l - 6 kV aad Val ~ 1.0 kV . 

FITTING 

The completed twist coil should be pushed hard onto the tube with the feed-out wires 
in the middle of the short side of the tube on the same aide ae the cavity cap and 
sealed to the tube N•ith suitable adhesive tape. 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 
Maintenance Type 

r c d, 
i?o 0 0 0: ' 

a 
ho ~~ otc 
k ~O ~O is 
9. tc 

Su 
x2

s x, ~ 

sc a. 

Base B12F, Cap CT8 

Y: 

Y. 

D13-336H 

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. Ic 
incorporates a means of beam blanking at anode potential which avoids d.c. coupling to the grid. 
The standard phosphor is GH • but phosphor types GL, GM and BE are also available. 

Heater Voltage 

Heater Current 

Vh

Ih

ABSOLUTE RATINGS 

Fourth Anode Voltage 
Third Anode Voltage 
Second Anode Voltage 
Fint Anode Voltage 
Negative Control Grid Voltage 
Beam Blanking Voltage 
Peak x-plate to Third Anode Voltage 
Peak y-plate to Third Anode Voltage 
Peak Heater to Cathode Voltage 
x-plate to Third Anode Resistance 
y-plate to Third Anode Resistance 
Control Grid to Cathode Resistance 
Second Anode Current 
P.D.A. Ratio (Y,~~V,~) 
Helix Resistance 

6.3 V 

0.3 A 

Max Min 
Y,i 7.0 2.5 
V,a 1.75 0.6 
Vaz 1.0 0 
V,t 1.75 0.6 

—Vst 200 1.0 
Vsz 2.0 0.5 
vx-aJ(pk) 500 — 
vy-,xpk) 500 — 
vk-k(pk) 250 — 
Rx-aJ 5.0 — 
Ry.,a 100 — 
Rst_k 1.5 — 
I,r 10 — 

All voltages referred to cathode unless otherwise stated. 

kV 
kV 
kV 
kV 

V 
kV 
V 
V 
V 

Mit 
kt2 

Mf2 
µA 

4:1 
— 50 Mf! 

INTER-ELECTRODE CAPACITANCES 
Grid to all cs_,ii 8.0 pF 
Cathode to all ck.,~i 3.5 pF 
xt plate to xp plate cxt-xz 1.2 PF 
Yt Dlace to yz Plate cyt_yy 4.5 pF 
xt plate to all less xz plate cxt-ail, iau z2 3.5 pF 
xz plate to all lesz xi plate cxp_,~i, i,,, x~ 3.5 pF 
yt plate co all less Yz place cytyii, i,,, yz 5.0 pF 
yz plate to all less yt plate cyz~ii• i.,, yt 5.0 pF 
Grid 1 and Cathode to xt, xz, yt and Yz plates c~, k-xt, xz• yt, y2 0.2 pF 

Thorn Radio Valves and Tubes Limited 
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D13-33GH Oscilloscope Tube 

TYPICAL OPERATION—Voltages with respect co cathode. 

Fourth Anode Voltage V,y 3.0 4.0 6.0 kV 

Mean Deflector Plate Potential 750 1000 1500 V 

Third Anode Voltage for astigmatism 
correction V;;~ 750* 1000* 1500* V 

Second Anode Voltage for focus V,p 50 to 200 75 to 275 100 to 400 V 

First Anode Voltage V,~ 750 1000 1500 V 
Interplate shield voltage for optimum 

raster shape V, 750* 1000* 1500* V 
Beam Blanking Voltage for cut-off Vap 7001 9301 14001 V 
Control Grid Voltage for cut-oN Vg~ -30 to -50 -40 to -70 -60 to -105 V 
x-plate sensitivity Sx 6.15 to 7.85 8.2 co 10.5 12.3 to 15.75 V/cm 
y-plate sensitivity S,. 7.8 to 10.1 10.5 to 13.5 15.75 to 20.3 V/cm 
Minimum screen area (x x y) 10 x 6 10 y: 6 10 x 6 cm~ 
Line Width at centre; 0.5 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 y - V,~. This grid 2 electrode should not be used as a 
brilliance control. 

At 5.0µA beam current. 

Raster Distortion and Alignment 

The total scanned area is 10 cm < b 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 
rettangles 10 cm x 6 cm and 9.8 cm < S•8 cm. Rectangularity of x and y axes is 90° f 1 ° 

The horizontal trace will be parallel with the axes of the rectangular face-plate to within t5`. 
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 co the position 
of the tube relative co transforrc~ers and chokes. 

Approximate Net Tube Weight-0.9 kg (1 Ib 15 oz) 
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Oscilloscope Tube 

122±2 ~ 
j

86±2 

t 

386 
max 

CTB 

56 S 
± I•S 
DIA. 

i
36 
±2 

263 
±S 

SIDE PINS I.OtO•I DIA. 
TO PROTRUDE 4.0 # O.S 

a4 fC 

D13-33GH 

oosoe 

~_ 
20 

--B12F BASE 

~yl 

x I~ ~ x2 

~  T rz J 
VIEWED FROM SCREEN END 

VIEW. FROM PINS FREE END (C T8 AT TOP) 

Tolerance on all aide pin positions t5° 
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 cube should not be subjetted 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 

A 

6 

C 

0 

E 

All dimensions in mm. 
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Oscilloscope Tube 

93 

eo 

i2~.s 

iei 
190 

236 
± s 

2sa 

SECTION NOMINAIi DIMENSIONS 
P Q X 1' R1 R2 R3 

A 1'23 87.1 37.5 18.5 20.3 68 1G8 

D 117 87 27.2 13.8 26.5 49 147 

C 107 86.6 18.4 9.7 31.8 47 114 

D 97 86.5 9.2 :~.2 37.7 ~}6 'Ji 

E 8G 86 - - - 43 43 

Not to be soled. 



Magnetic Shield MS27 D13-33.. 

EXAMPLE OF TYPICAL SHIELD 

13.1# i 

~57~ 
19R 

38 

107 IIt3 

i 

6 PADS 38 X 8 X 13 

4 4BA HANK BUSHES 

381 
±I 

I ~ I 
~ - ~ ~ 44 i 
~_~ v 

S•4 DIA 

184 

262 
f I 

I DIA 

178 

1 L ' 

12.7 

4.5 DIA 

70'1--~ 
internal dia 

~ ~~ 38 

}lo } t 

MATERIAL O.85i0.05 Mumctal 
4 LUG50$!O.OSMiId steel spot 

weldcd to shield 
METAL TOLERANCES ± O.5 

unlcss otherwisc stated 
FINISH Silvcr hammcr outsidc 

PADS Soft spongc closcd cell 
ncoprcne 

3rd ongic projection 
Not to be scalcd 

All dtmcnsions in mm 
~ Intcrnal~ dimension 

ANNULAR PAD 25XK) 
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D13-47.. Oscilloscope Tube 

GENERAL 

This 5 inch diagonal rectangular tube with electro-
static 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 V 

Heater Current Ill 0.3 A 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va,l 7.0 2.5~ kV 

Third anode voltage Vag 1.75 0.6 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative control grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vg2 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 V 

x plate to third anode reaiatance Rx-a3 5.0 MSZ 

y plate to third anode resistance Ry_ag 100 kSl 

Control grid to cathode reaiatance Rgl_k 1,5 MSl 

Second anode current Ia2 10 µA 

P.D. A, ratio Na4/Va3) 4: 1 

Helix resistance - 50 MS2 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D13-4?GH) giving a green trace of 
medium short persistence. C+ther phosphor screens 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 

D13-47.. 

Grid to all cgl-all 10 pF 

Grid 2 to all egg-all 10 pF 

Heater and cathode to all ch,k-all 4.0 pF 

xl plate to x2 plate cxl-x2 2.1 pF 

yl plate to y2 plate cyl_y2 1.6 pF 

xl plate to all, leas x2 plate cxl-all, less x2 7,0 pF 

x2 plate to all, less xl plate cx2-all, leas xl 6.7 pF 

yl plate to all, less y2 plate cyl-all, leas y2 5.0 pF 

Y2 plate to all, less yl plate cy2-all, less yl 5.0 pF 

xl, x2 plates to yl, Y2 plates cxl,x2-yl,y2 

Grid 1 to xl, x2, yl, S'2 plates cgl-xl,x2,yl,y2 

Grid 1 to Grid 2 cgl_g2

0.8 pF 

1.3 pF 

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 V 
w 

Third anode voltage for optimum Va3 
astigmatism correction 750* 1000* 1500* V 

a 
O 
V y 

Second anode voltage for optimum focus Vat 125 to 
300 

175 to 
400 

260 to 
600 V 

N W 
O m 
J 
J 

First anode voltage Val 750 1000 1500 V 
~ 

U 

Shield voltage for optimum raster shape Vs 750* 1000* 1500* V V1 
0 

Beam blanking voltage for cut-off Vg2 7001 9351 14001 V 

Control grid voltage for cut-off Vgl -25 to -35 to -50 to 
-50 -65 -95 V 

x deflection coefficient Dx 10.5 to 14.5 to 21 to 
13.2 17.5 26.2 V/cm 

y deflection coefficient Dy 5.0 to 6.7 to 10 to 
6.2 8.3 12.5 V/cm 

Minimum screen area 10x6 10x6 10 x 6 cm2

Line width at centre 1 at 5µA 0.5 0.45 0.4 mm 

Line width at edge 1 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 Vg2 = Val. This grid 2 electrode should not be used 
ae a brilliance control. 
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D13-47.. Oscilloscope Tube 

RASTER DISTORTION AND ALIGNMENT 

The total screen area is 10 cm x 6 em measured about a point t 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 x 5.85 cm. 

Rectangularity of x and y axes ie 90' t 1•. The horizontal trace will be parallel with 
the axis of the rectangular face-plate to within t 5•. A twist coil will be required to 
effect accurate alignment. Thin should be mountedinaide 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 inperformance will occur. Under any circumstances the mean y plate potential 
should nevgr differ from the mean x plate potential by more than SOV when the labels 
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. 

Issue 3, Page 9 



Oscilloscope Tube D13-47.. 

W 
Q7 

1—

MAJOR 

A%t S 

a l YI

~~ 04 
VIEW FROM PINS FNEE END 

~CTa AT BOTTOM 

All diwsnsions in la• TAa~d an9k projection 

O °4 

VIEWED fROM SCREEN END 
~CTa AT aOTTOM 

Not to be sealed 

It ie ad~•isableto support the tube near the screen, andat a second point on the par:+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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D13-47. . 

9612 

All dimensions in ~w 
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Oscilloscope Tube 

PROFILE AT A —A 

A TYPICAL PROFILE 
BETWEEN A-A ~ E—E 

PROFILE AT E—E ~86 DIA~ 

SECTION DIM X RAD Y RAD 2 

A A 122 203 IS 
8 B 113 163 22 

C C 104 123 29 
D D 95 B3 36 

EE 86 43 43 
FF 56 2B 29 

TAird angle projection Not to pe seelsd 



Oscilloscope Tube 

 BEAM CURRENT /V91—k  
OPTIMUM FOCUS 

D13-47.. 
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D13-4Z. Magnetic Shield MS23 

MATERIAL O.35±0 OS Mumetal 

4 LUGS O B ±O OS Mild steal spotwelded to shiekl 

Each lug has M4 or 49A hank 
bushes fitted 

METAL TOLERANCES t O •S Unless otherwise stated 

FINISH Sllrer hammer outsidc 

PADS Soft spongc closed cell neoprene 

All dimcnsions in mm 

Not to be scaled 

178' 
±I 

361 
±I 

9 
internal 

19 } 
36 

I~O 
I 

NOMINA 
POSITIO

  131 
internal 

6 PADS 
38x6~5x13 

3 PADS 
60 x l2 x ~2 

60 

t 
2t5 

44.5 

~-' ~ 1 

70 
internal die 

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

Thorn Radio Valves and Tubes Limited 
Page E1, Issue ~. 
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Tube Coil TW 30 

MANDREL FOR TWIST COIL TW 30 

All dim¢nsiens in mm 

D13-47.. 

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 rnarging 
between the coil and each edge of the mandrel. 
Start snd 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 S2. Twist coil coefficient approx. 4.5 mA/degree measured on 
a typical D13-47.. with Val = 1.5kV Va4- k = 6 kV. 

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 
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Oscilloscope Tube 

TYPICAL LIGHT OUTPUT 
GH / P31 PHOSPHOR SCREEN 

O•e 

O.7 

200 line focused rast¢r ScmxScm 

Z 
i::! 

1\.. - .-,.~... 
,•.~\crc~La~ 

•.11 ~\\\ 1' 

O.6   S ~' 

 \\\ 
1
s 
f 

O.5 
M 

O.4  w  m 

N. 

,~„ .,~ //,.. •„  

_■■. :..\. 

O.3 

\N  - c.i~Snv\a~~o.\e~~,~ 
r.~r•N\aw 

M\\\~~~: 

., .\:. 

O.2 
:NN\\\N\\N\■\\~: 

 ~N\NNN~~ \\\\\N~   

O.1  ~~N\NNN~ _~ 

\\\\'i N/ ~~\ V ~. 
\\\'i\I'•\~~~ 

\•i I' ~\~\\  NN  
.A~\N\ MME\NNNN~\Mt 

O 2 4 6 8 10 
BEAIv1 CURRENT (/.i A) 

Issue 1, Page C1 

12 14 



Oscilloscope Tube 

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

Heater current lh

6.3 V 

0.3 .A 

hh 

D13-51.. 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 15.5 5.0 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage V a2 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 
W 

Negative control grid voltage -Vgl 200 1.0 V d 
O 

Eeam blanking voltage Vg2 2.0 0.5 kV V N 
y w 

Peak heater to cathode voltage vh-k(pk) 250 - V o m 
J ~ 

Peak x-plate to third anode voltage vx-a3(pk) 500 ~/ J ~ 

Peak y-plate to third anode voltage 

x-plate to third anode resistance 
° Y- a3 (Pk) 
Rx-a3 

500 

5.0 

- 

- 

V 

MSI 

U 
rn 
O 

y-plate to third anode resistance Ry-a3 100 - k52 

C ontrol grid to cathode resistance Hgl-k 1.5 - M SZ 

Second anode current lag 10 - µA 

P.D.A. ratio (Va4~Va3) 11: 1 5: 1 

Helix resistance 100 MSl 

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 peraistencn. Other phosphor screens can be made available to special 
order. 

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

Thorn Radio Valves and Tubes Limited 
Page 1, Issue d. BRiMAR 



D13- 51.. 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 

x l plate to x2 plate cxl-x2 1.8 pF 

yl plate to y2 plate cyl _y2 1.7 pF 

xl plate to all, less x2 plate cxl-all, less x2 4.1 pF 

x2 plate to all, less xl plate cx2-all, less xl 4.1 pF 

yl plate to all, less Y2 plate cyl-all, less y2 2.8 pF 

Y2 plate to all, less yl plate cy2_all, Less yl 2.8 pF 

xl, x2 plates to yl, Y2 plates cxl,x2 - yl,y2 0.5 pF 

Grid 1 to grid 2 cgl _g2 0.6 pF 

Grid 1 to xl, x2. Yl. Y2 plates cgl-xl,x2,yl,y2 0.012 pF 

TYPICAL OPERATION - Voltages with respect to cathode 

Fourth anode voltage Va4 7.5 10 

Mean deflector plate potential 750 1000 

Third anode voltage for optimum Va3 
astigmatism correction 750• 1000* 

Second anode voltage for optimum focus Vat 20 to 30 to 
130 150 

First anode voltage Val 750 1000 

Shield voltage for optimum raster shape Vs 750• 1000• 

Beam blanking voltage for cut-off Vg2 710 to 955 to 
7901 1045'I 

Control grid voltage for cut-off Vgl -37 to -50 to 
-68 -90 

x deflection coefficient Dx 6.2 to 11 to 
11.3 15 

y deflection coefficient Dy 3.4 to 4.5 to 
4.5 6.0 

Minimum useful screen area 10 x 6 10 x 6 

Line width at centre 
at 5µA 0.65 0.6 

Line width at edge 

Line width at centre 

beam 
current 

1.1 1.05 

measured by shrinking raster _ 0.40 0.34 

15 kV 

1500 V 

1500• V 

45 to 
230 V 

1500 V 

1500' 

1435 to 
15651 V 

-75 to 
-135 V 

16.5 to 
22.5 V/cm 

6.8 to 
9.0 V/cm 

10 x 6 cm2

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 Vg2 =Val. This grid 2 electrode should not be used 

as a brilliance control. 
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Oscilloscope Tube D13- 51, . 

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 ofthe tube face. 

Raster distortion: the edges of a test raster wilt Fall between two concentric rectangles 
10 cm x 6 cm and 9.80 cm x 5.85 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 insidethe magnetic shield approxi-
mately 90 mm from the face and should no[ extend more than 150 mm from the face . 
45 ampere turns for 10 kV operation or 5 k ampere turns [or 15 kV operation will suffice, 
with provision for reversing the current if necessary. The sensitivity (for both x and 
y plates) at 75`ir deflection of the useful scan shall not differ by more than 29~ from the 
sensitivity over lOr deflection. 

It is preferable that the mean x and a 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 
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D13-51.. Oscilloscope Tube 

CT8 

ASIDE PINS I.O 2 0•I DIA TO 
PROTRUDE 4~ O± O•S 

57±I.5 DIA 

__  ~ 
~• j  18 MAX B12 F BASE 

t 

is 91 

0102 ~o 
k 

y1~221/Z °4 
t o \ o h y2 O 

c 0 7 6 0 h 
°3 0 0 

~2 we 

VIEW FROM PINS FREE END 
~CTB AT RIGHT 

All dilnsnsion>s in wm 

04 ~ ~ yl 

sc — x l ~ t --x2 

~ T y2 ~ 

VIEWED FROM SCREEN END 
~CTB AT LEFT 

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 anc stress from the use of 
clamps and should not be suspended b}~ the base. eonnec•tiug leads should not be 
soldered directly Co the tube pins. 
Tolerance on all side pin positions + 5°, 
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A 

B 

C 

D 

E 

Oscilloscope Tube 

SOR 

25R 

D13-51.. 

84 

60 

IOB 

132 

156 

200 
± g 

S1:CTION NOI\I1NAL DIMENSIONS 
P @ X 1' R1 R2 R3 

A 123 87.1 37.5 18.5 20.3 68 168 

B 117 87 27.2 13.8 26,5 49 147 

C 107 SG.6 18.4 9.7 31.8 47 114 

D 97 86.5 9.2 :i. '2 37.7 46 91 

1: 86 SG - - - 43 43 

All dimensions In mm Not to bs scat~d 
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D13-51.. Oscilloscope 

BEAM CURRENT~V91— k 
Va2,Va3,Vs OPTIMIZED AT Ip=SyA 
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Magnetic Shield MS36 
EXAMPLE OF TYPICAL SHIELD 

135 t l 
80 

~~—
IS 10 

} 70 MIN 
DIA 

~60 

I 
1

T
0 

I 

223 
±I 

3HOLE5 4DIA 
EQUISPACED 

ANNULAR PAD 

4 PAD S 
10 THICK 

40 

10 

EXTREME OF SIDE 
PINS SLOT 

12.7 

Thorn Radio Valves and Tubes Limited 
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100±I 

D13-51.. 

IB8 
fl 

195 
±I 

30 
tl 

MATERIAL O.35±0•OSMumetol 
FINISH Silver hammer outside 
PADS Sott sponge closed 

call neoprene 
METAL TOLERANCES±O•SUnless 

otherwise stated 
Third angle projection 

All dimensions in mm 
Not to be scaled 
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D13-51.. Tube Coil TW21 

MANDREL FOR TWIST COIL TW21 

70 -~I 
All dimensions in mm Not to be scaled 

B9 

i
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 aide of adhesive backed crepe paper to give 5 mm marglas 
between the coil and each edge of the mandrel. 
Start and finish of winding to be brought out on 450 mm long thin flexibie 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 S2. 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 
Page Fl. Issue 3. BRiMAR 
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Oscilloscope Tube D13-471.. 

The D13-471.. oscilloscope tube has a 6.3 V 0.12A 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 
Issue 2, Page 1 BBiMAfl 
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D13-600. . 

GENERAL 

This short 5 inch diameter flat-faced tube with 
electrostatic focusing and deflection is designed 
for general purpose 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 V 

Heater current Ih 0.3 A 

Oscilloscope Tube 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 4.0 1.5 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage ya2 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative grid voltage -VgI 200 1.0 V 

Beam blanking voltage Vg2 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 - V 

x-plate to third anode resistance Rx-a3 5.0 - MSE 

y-plate to third anode resistance Ry-a3 100 - kil 

Control grid to cathode resistance Rgl_k 1.5 - MSZ 

Second anode current Ia2 10 - µA 

P.D.A, ratio (Vaq/Va3) 2.2:1 

Helix resistance - 15 MSZ 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D13-600GH) giving agreentrace o[ 
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 D13-600.. 

INTER-ELECTRODE CAPACITANCES 

Grid 1 to all 

Grid 2 to all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less y2 plate 

Y2 plate to all, less Yl plate 

xl, x2 plate to yl, y2 plates 

Grid 1 to grid 2 

Grid 1 to xl, x2, yl , Y2 plates 

cgl-all 

cg2-all 

ch, k-all 

exl-x2 

cyl-y2 

cxl-all, less x2 

cx2-all,less xl 

cyl-all, less y2 

cy2-all, less yl 

cxl,x2-yl,y2 

cgl-g2 

cgl-xl,x2,yl,y2 

TYPICAL OPERATION - voltages with respect to cathode. 

Fourth anode voltage Va4 2.0 

Mean deflector plate potential 1000 

Third anode voltage for optimum 
astigmatism correction 

Second anode voltage for optimum focus Vat 

Va3 

First anode voltage Val 

Shield voltage for optimum raster shape Vs

Beam blanking voltage for cut-off 

Control grid voltage for cut-off 

x-deflection coefficient 

y-deflection coefficient 

Minimum screen area (corners cut-off) 

Line width at centre-using microscope 

Line width at edge-using microscope 

Line width at centre 
measured by shrinking raster 

Vg2 

Vgl 

Dx

Dy

at 10µA 
beam 
current 

9.5 pF 

10 pF 

3.5 pF 

2.2 pF 

1.6 pF 

6.3 pF 

6.3 pF 

5.2 pF 

5.0 pF 

0.8 pF 

0.6 pF 

1.4 pF 

3.0 kV 

1500 V 

1000* 1500* V 

200 to 300 to 
340 500 V 

1000 1500 V 

1000* 1500* V 

9351 14051 V 

-35 to -50 to 
-65 -95 V 

14 to 2] to 
18 27 Vicm 

6.6 to 10 to 
8.5 12.7 V/em 

10x8 10x8 cm2

0.55 0.5 mm 

0.85 0.82 m m 

0.28 0.25 mm 

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

f The beam is unblanked when Vg2 = Va l. Thfs 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 a 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 
10 cm x 8 cm and 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 
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Oscilloscope Tube D13-600.. 

133.5±2 

2532 

B12F BASE 

70MAX 

205±5 

315 MAX 

57.5 MAX 

7.530-4 

VIEWED FROM PINS FREE END 

All diAensions in mm 

IE MAX. 

x l

''~ ]C 
YI \ ° I °  q4 

~\ 

E~ i 

90°31° 
Y2 

VIEWED FROM SCREEN END 

Not to Dt scded 

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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D13-600.. Magnetic Shield MS47 

EXAMPLE OF TYPICAL SHIELD 

3 PAD5 13 X3X5O 

ANNULAR PAD 3 X 25 

MATERIAL 035±0 OS Mumetal 
FINISH Siiver hammer outside 
PADS Soft sponge cbsed 

cell neoprene 
METAL TOLERANCES t O.5 Unkss 

otherwisc stated 
All dimensions in mm
Not to be scakd 

138 ± I 
internal dia 

J 

i 
t 

.~----

i 
i 
J. 

2 2 
* I 

+ 61±I~ 
interns I da 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube D13-601.. 

The D13-601. . oscilloscope tube has a G.3 V O.12A 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. 

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 BR~MaR 



D13-610. . 

GENERAL 

This 13 cm diameter round tube with electrostatic 
Focusing and deflection is designed for medium 
oandwidth' applications and is capable of being 
deflected by transistor circuits. IC 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 Ih 0.3 A 

ABSOLUTE RATINGS 

Fourth anode voltage 

Third anode voltage 

Second anode voltage 

First anode voltage 

Negative control grid voltage 

Beam blanking voltage 

Peak x plate to third anode voltage 

Peak y plate to third anode voltage 

x plate to third anode resistance 

y plate to third anode resistance 

Control grid to cathode resistance 

Second anode current 

P.D.A, ratio (Vaq/Va3 nom.) 

Helix resistance 

All voltages referred to cathode unless otherwise stated. 

Oscilloscope Tube 

Max Min 

Va4 7.0 2'. 5 kV 

Va3 1.75 0.6 kV 

Vat 1.0 0 kV 

Val 1.75 0.6 kV 

-Vgl 200 1.0 V 

Vg2 2.0 0.5 kV 

vx-a3(pk) 500 V 

vy_a3(pk) 500 V 

Rx-a3 5.0 MS2 

Ry_ag 100 k52 

Rgl _k 1.5 MS2 

Ia2 10 

4:1 

50 M S2 

PHOSPiiOR SCREEN 

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. 

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

INTER -ELECTRODE CAPACITANCES 

Grid to all cgl-all 

Grid 2 to ail cg2-all 

Cathode to all ck-all 

xl plate to x2 plate cxl-x2 

yl plate to y2 plate cy1_y2 

xl plate to all, less x2 plate cxl-all, less x2 

x2 plate to all, less xl plate cx2-all, less xl 

yl plate to all, less y2 plate cyl-all, Less y2 

Y2 plate to all, less yl plate cy2_all, less yl 

xl, x2 plates to yl, Y2 plates cxl,x2-yl,y2 

Grid 1 to xl , x2 plates cgl-xl,x2 

Grid 1 to yl , y2 plates cgl-yl,y2 

Grid 1 to Grid 2 cg1_g2 

TYPICAL OPERATION -voltages with respect to cathode. 

Fourth anode voltage Va4 3.0 4.0 

Mean deflector plate potential 1.0 1.0 

Third anode voltage for optimum Va3 
astigmatism correction 1.0* 1 .0* 

Second anode voltage for optimum fgcus Vat 170 to 175 to 
380 400 

First anode voltage Val 1.0 1.0 

Shield voltage for optimum raster shape Vs 1.0* 1.0* 

Beam blanking voltage for cut-off Vg2 9351 9351 

Control grid voltage for cut-off Vgl -35 to -35 to 
-65 -65 

x deflection coefficient Dx 12.5 to 14.5 to 18.8 to 

15.8 17.5 23.7 V/cm 

y deflection coefficient Dy 6.8 to 7.1 to 10.2 to 

8.7 8.9 13.1 V/cm 

Minimum screen area (corners cut-oft) 10 x 8 10 x 6 10 x 8 cm2

Line width at 10µA beam current 
Shrinking raster measurement at centre .39 .36 .33 mm 

Shrinking raster measurement at edge .48 .50 .44 mm 

10 pF 

9.0 pF 

3.5 pF 

2.8 PF 

2.0 pF 

5.7 pF 

5.6 pF 

4 . 7 PF 

4.5 pF 

0.7 pF 

0.5 pF 

0.5 pF 

0.6 pF 

4.5 kV 

1.5 kV W 
d 
O 

1.5* V U y 
N7 W 

255 to O pp 
J 

570 V J ~ 

1.5 kV V 
y 

1 .5* kV O 

14001 V 

-50 to 
-95 V 

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

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

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 a test raster will fall between two concentric rectangles 
lOcmxBcmand9.75cmx7.8cmatap.d.a, ratio of 3: 1. 

Rectangularity of x and y axes is 90° t 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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Oscilloscope Tube D13-610.. 

30 

2543 

133•S s 2 

256 004 H 248 
* 3 221 4 S 

B12F BASE 

91 

h 

45 ±2° 

I —
YY oz *0~2 xl

is°—I 
a4 0 t5° ~s  s 

I 
VIEWED FROM PINS FREE ENO 

All dlmcnslons in mm 

34 
±S 

REFERENCE LINE AT 57.5 DIA 

56±I.5 

1 
18 MAX 

371 
MAX 

92 

02

X AXIS 

°3 

1 

YI 

90°=I~ 

900 to 

~--~ 
s O 

VIEWED FROM 

Not 

rl 

04 

SCREEN END 

to bs 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 pine. 
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D 13-610.. Magnetic Shield MS 49 
EXAMPLE OF TYPICAL SHIELD 

MATERIAL O~ 35 ±O OS Mumetal ~, 
METAL TOLERANCES t0 5 Unless 

otherwise stated 

FINISH Silver hammer outside 
PADS Soft sponge closcd 

ccll neoprene 

All dimensions in mm 
Not to tx scaled 

6PAD5 30X9•SX3~2 

19R 

3 HOLES 4DIA 
EQUISPACED 

135±I 
intcrnal die 

— 6111—~i 
intcrnal die I 

Thorn Radio Valves and Tubes Limited 
Issue 2, Page E1 

IS 

i .i 103 
t I i

253 
±l 

BRiMAR 



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 

Heater Current 

Vh

Ih

6.3 V 

0.3 A 

D13-611.. 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va4 7.0 2.5 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage Vat 1,0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative control grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vg2 2,0 0.5 kV 

Peak x plate to third anode voltage vx-a3 (pk) 500 - V W 
d 

Peak y plate to third anode voltage vy-a3(pk) 500 - V O 
V y 

x plate to third anode resistance Rx-a3 100 - kSt y W 

y plate to third anode resistance Ry-a3 100 - kSt 
O pp 
J ~ 
J 

Control grid to cathode resistance Rgl_k 1.5 - M12 
~ 

c.a~
Second anode current Ia2 10 - µA H 

O 
P.D.A. ratio (Va,l/V~ nom.) 4:1 

Helix resistance 50 AQSZ 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 
This type is usually supplied with GH phosphor (D13-611tH) 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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Minimum screen area (corners cut-off) 

Line width at 10µA beam current 
Shrinking raster measurement at centre 

Shrialring raster measurement at edge 

D13-611.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid 1 to all 

Grid 2 to all 

Heater and Cathode to all 

xl plate to x2 plate 

Yl plate to Y2 plate 

xl plate to all, leas x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 
Y2 plate to all, less yl plate 
xl, x2 plates to yl, y2 plates 
Grid 1 to xl. x2. Y1. Y2 plates 

Grid 1 to Grid 2 

Anode 4 to coating M (approx, ) 

cgl-all 

cg2-all 

ch, k-all 

cxl-x2 

cyl-y2 

cxl-all, 

cx2-all, 

cyl-all, 

cy2-all, 

less x2 

leas xl 

less y2 

less yl 

cxl,x2-yl,y2 

cg1-x1,x2,Yl.Y2 

cgl-g2 

°a4-M 

10 pF 

9.0 pF 

4.0 pF 

2.0 pF 

1.4 pF 

6.1 pF 

5.8 pF 

4.6 pF 

4.8 pF 

0.6 pF 

1.0 pF 

0.5 PF 

300 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

Fourth anode voltage Va4 3.5 4.0 4.5 kV 

Mean deflector plate potential 1.0 1.0 1.5 kV 

Third anode voltage for optimum Va3 
astigmatism correction 1, 0s 1.0~ 1.5• V 

Second anode voltage for optimum focus Vat 170 to 175 to 255 to 
380 400 570 V 

First anode voltage Val 1.0 1.0 1.5 kV 

Shield voltage for optimum raster shape Vs  1, Os 1.0« 1, 5• kV 

Beam blanking voltage for cut-off Vg2 935 9351 14001 V 

Control grid voltage for cut-off Vgl -35 to -35 to -50 to 
-70 -70 -105 V 

x deflection ccef$cient Dx 14.1 to 14.5 to 18.8 to 
16.9 17.5 23.7 V/c m 

y deflection coefficient Dy 7.Oto 7.1 to 10.2 to 
8.9 8.9 13.1 V/cm 

10x8 10x6 10x8 cm2

.37 .36 ,33 mm 

.48 .50 .44 mm 

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

t The beam is unblaaked when Vg2 =Val. Thin grid 2 electrode should not be used 
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 is a circle of 7 mm radius about the centre of the tube 
face. 

Raster distortion: the edges of a teat raster will fall between two concentric rectangles 
10 cm x S cm and 9.75 cm and 7.8 cm 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 is performance will occur. Under no circumatancea should the mean y plate 
potential differ from the mean x plate potential by more than 50V. 

MAGNETIC SHIELDING 

Adequate magnetic shielding ie 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 
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D13-611.. 

All 

133. S t 2 

1 !  r 3° ~ 
f 
33~ 

90 
M N 

EXTERNAL 
CONDUCTIVE 
COATING 

56 
th5 

B12F BASE 

VIEWED FROM 

221 

Oscilloscope Tube 

237 
t4 

REFERENCE LINE 
AT 57•S DIA 

PINS FREE END 

x1

349 
t5 

371 
MAX 

VIEWED FROM SCREEN END 

dimcnsions in mm Not to be scalcd 

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 pine. 
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Magnetic Shield MS 50 
EXAMPLE OF TYPICAL SHIELD 

MATERAL O.35 ±O.OS Mumatol 
METAL TOLERANCES i O.5 Unless 

otherwise stot¢d 
FINISH Silver hammer outside 
PADS Soft spongc cbsed 

ccll ncoprcnc 

All dimcnsions in mm 
Not to be scalcd 

 135± I 
internal dia i 

D13-611.. 

6 PADS 3OX9•SX3• ~ 

~ I
I , 

~I I 

3 HOLES 4DIA ~-~ 
EQUISPACED 

I Ii 
IS 

1 5 
±I 

265 
~ I 

—bl~l 
interml db 
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D13-630.. 

GENERAL 

This 13 cm diameter oscilloscope tube is 
primarily intended for use in inexpensive 
oscilloscopes and monitoring devices. The 
tube has sufficient deflector sensitivity to 
permit transistor driven deflection, 

Heater voltage Vh 6.3 V 

Heater current Ih 0,3 A 

Oscilloscope Tube 

yi 

X~ —~~ ~_~~~X2 
5 

a3 

Oi 

9 
k 

h~ ~h 

Y2 
OZ 

ABSOLUTE RATINGS - voltages with respect to cathode 
llama Min 

First anode voltage Val 2200 1250 V 

Second anode voltage Vat 800 - V 

Third anode voltage Va3 2250 120o v 

Negative grid voltage -Vg 200 1.0 V 

Peak ~-plate to third anode voltage vs-a3 (pk) 500 - V 

Peak •y-plate to third anode voltage vq-a3(pk) 500 - V 

Heater to cathode voltage Vh-k ± 125 V 

x-plate to third anode resistance lt`-a3 2.0 - MS2 

y-plate to third anode resistance IZ~•-a3 2,0 - MS2 

Grid to cathode resistance Kg_k 1.5 - MS2 

Peak cathode current 1klPk) 500 - N~ 

PHOSPHOR SCREEN 
This tube is usualt}• supplied with GH phosphor (D13-630G11) 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 
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Oscilloscope Tube D13-630.. 

INTER -ELECTRODE CAPACITANCES 

Grid 1 to all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 

y2 plate to all, less yl plate 
sl, x2 plates to yl, y2 plates 

cgl-all 

oh,k-all 

cxl-x2 

cyl-y2 

cxl-all, less x2 

cx2-all, less xl 

cyl-all, Less y2 

cy2-all, less yl 

°xl,x2-yl,y2 

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 

TYPICAL OPERATION -voltages with respect to cathode 

Mean deflector plate potential* 1500 2000 V 

Third anode voltage for optimum Va3 1500 t 
astigmatism correction 20001 V 

Second anode voltage for optimum focus Vat 125 to 170 to 
220 290 V 

First anode voltage Val 1500 2000 V 

Shield voltage for optimum raster shape Vs 1500 f 20001 V 

Control grid voltage for cut-off Vgl -22 to -30 to 
-52 -70 V 

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/c m 

Minimum useful screen area (Diagonal 11.4 cm) 10 x 8.0 10 x 8.0 cm2

Grid drive to 10µA beam current (approx) 10 11 V 

Line width at 10µA beam current 
Shrinking raster measurement at centre 0.40 0.30 mm 

* This tube is designed for symmetrical operation. 

t The required voltage will not differ from the quoted value by more than t 30V. 

Page 2 Issue 2 

w 
a 
O 
V y 
y W 
O op 
J ~ 
J ~ 

V 
ti
O 



D13-630.. Oscilloscope Tube 

RASTER DISTORTION AND ALIGNMENT 

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

face. 

Raster distortion: the edges cf atest raster will fall between two concentric rectangles 

8.5 cm x 7.0 cm and 8.3 cm ~ 6. SS cm. 

Rectangularity of ~ 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.. 

i 
1335 ±2 
DIA 

I 
4035 

208 
± S 

REF. LINE 
AT 38 DIA. 

B14G 
BASE 

NP 
i 

VIEWED FROM PINS FREE END 
( PIN 1 AT TOP I 

634 

1
REF LINE 
AT. 125 DIA. 

37±1 
DIA 

All dim en dons in mm. 

322 5 340 
±4.5 ' MAX 

1

X I ~ ~---~--. x 2

Y2 

VIEWED FROM SCREEN END 
( PIN I AT TOP) 

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 I position with respect to tube y axis ± 5° 
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D13 - 630.. Magnetic Shield MS43 

EXAMPLE OF TYPICAL SHIELD 

MATERIAL 035 Mumctal 
METAL TOLERANCES ±0~5 unlass 

othcrwise statcd 
FINISH Silv¢r hammcr outsidc 

PADS Soft spongc closcd cell 
neoprcna 

All dimcnsions in mm 
Not to be scalcd 

3 PADS 25 X 35 ,: 4.5 

ANNULAR PAD 4.5 THICK 

3 HOLES 4 DIA EQUISPACED 

 1295 
internal dia 

43 
intcrnal 

dia 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 

GENERAL 

This 10 cm x 8 cm rectangular aluminised tube with 
electrostatic focusing and deflection uses a mesh p. d, a. 
to achieve high deflection sensitivity and. very high 
brightness without additional electrode control volt-
ages. The tube is designed for transistor scan high 
bandwidth applications, and incorporates a means of 
beam blanking at anode potential which avoids d.c. 
coupling to the grid. 

Heater voltage Vh

Heater current I h 

6.3 V 

0.3 A 

D14-150.. 

h h 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va4 16 5.0 kV 

Third anode voltage V a3 1.75 0.6 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage 

Negative control grid voltage 

Val 

-Vgl 

1.75 

200 

0.6 

1.0 

kV 

V 

W 
a 
O 

Beam blanking voltage Vg2 2.0 0.5 kV V C/7 
~ W 

Peak x-plate to third anode voltage vx-a3(pk) 500 - V O m 
J ~ 

Peak y-plate to third anode voltage vY- a3 (Pk) 500 _ \1 J ~ 

U 
x-plate to third anode resistance Rx-a3 5.0 - Mii N 

y-plate to third anode resistance Ry-a3 100 - kSt 
O 

Control grid to cathode resistance Rgl-k 1.5 - MS2 

Second anode current Ia2 10 - µA 

P.D.A, ratio (Va4/Va3) 11: 1 

Helix resistance 100 MS3 

All voltages referred to cathode unless otherwise stated, 

PHOSPHOR SCREEN 

Thie 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 
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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 

xl p:ate to x2 plate cxl-x2 1.9 pF 

yl plate to y2 plate cyl_y2 1.7 pF 

xl plate to all, less x2 plate cxl-all, less x2 3.9 pF 

x2 plate to all, less xl plate cx2-all, less xl 3.9 pF 

yl plate to all, leas y2 plate cyl-all, less y2 2.8 pF 

Y2 plate to all, less yl plate cy2_all, Less yl 2.8 pF 

Grid 1 to grid 2 cgl_g2 0.7 pF 

Grid 1 to xl. x2+ yl+ Y2 plates cgl-xl,x2,yl,y2 0.012 pF 

xl, x2 plates to yl, y2 plates cxl,x2-}~1,y2 0.5 pF 

15 kV 

1500 V 

1500* V 

40 to 
250 V 

1500 V 

1470 to 
1570 V 

1435 to 
15651 V 

-60 to 
-115 V 

13.8 to 
18 V/cm 

5.8 to 
7.5 V/cm 

TYPICAL OPERATION -Voltages with respect to cathode 

Fourth anode voltage Va4 10 12 

Mean deflector plate potential 1000 1200 

Third anode voltage for optimum Va3 
astigmatism correction 1000* 1200* 

Second anode voltage for optimum focus Vat 25 to 30 to 
180 200 

First anode voltage Val 1000 1200 

Shield voltage for optimum raster shape Vs 970 to 1170 to 
1070 1270 

Beam blanking voltage for cut-off Vg2 960 to 1150 to 
10401 12501 

Control grid voltage for cut-off Vgl -40 to -50 to 
-75 -90 

x deflection coefficient Dx 9.2 to 11 to 
12.1 14.5 

y deflection coefficient Dy 3.8 to 4.6 to 
5.0 6.0 

Line width at centre at 5µA 0.75 0.7 

Line width at edge beam 
current 

1,1 1,0 

Line width at centre 
measured by shrinking raster 0.42 0.39 

0.65 mm 

0.9 mm 

0.35 mm 

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

t The beam is unblanked when Vg2 =Val. Thfa grid 2 electrode should not be used 
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 distortio❑ 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 t 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 o deflection of the useful scan shall not differ by more than 2% from the 
sensitivity over 10% deflection. 

It is preferable that themeanx and y platepotentials are equal otherwise some deterio-
ration in performance wilt 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.. 

117. 5 ~`_ 
f 2 

} 
~IOR —~ I~

97.5 ~ 686R ~ 

t 2 1 330R I 

386 
MAx 

25R 

123 MIN 
DIAG 

8~0 
MIN 

Oscilloscope Tube 

~ _'_ 140 t2DIAG1 1__—USEFUL SCREEN AREA 
----

100 ~~f ~ o MAX 
MIN 

f 
20 ~ 
} 36 

CTB 

Bb DIA 
tl•5 

142 
t5 

SIDE PINS I.O 10 1 DIA. 
TO PROTRUDE 4~0 t O 5 

57 t I.5 DIA. 

18 MAX 

fc as I 

30 \ x2 x  22 1/21 

IC gl 
f ~o o k 

of 0 
12 I o h 

ICoo 7 6 o h 
0 3 0 0 

02 
92 IC 

I ~ o 

Y2 

22 1/2

VIEW FROM PINS FREE END 
(C T8 AT TOP) 

All dimcnaions m mm 

re7 
is 

Third angle projection 

2a7 2Bo 
f 5 t5 

B12F BASE 

VIEWED FROM SCREEN END 
(CT8 AT TOP) 

Not to Ds fcalcd 

[t 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 ant- stress from the use 
of clamps and should not be suspended by the base. Connecting leads should not be 
soldered directl~~ to the tube pins. 

Tolerance on all side pin positions ± 5~. 
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Oscilloscope Tube 

BEAM CURRENT/V91_k 

D14-150.. 
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D14-150.. 
EXAMPLE OF TYPICAL SIiIELD 

120 

Magnetic Shield MS9 

4BA clearance hole 

i 6.5 

METAL TOLERANCES '{' O.5 
MATERIALO.35±O.O5 Thick mum¢tal 
4 LUGS O.BYO.OS Mild steal 

spot welded to shield 
PADS Sott sponge closed cell 

neoprene 

FINISH Silver hammer outside 
Net to be scaled 

All dimensions in mm 
Third angl¢ projection 

12.7 

X38 --~38 ~{ 

 125 

2 ~ ~ 3 8 ~ ~•--2 

120 5 OFF 
40 x25x6 
PADS 

3 OFF 

40 x 12x7.5 
PADS 

3 holts4 BA 
clearance at 120°
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Tube Coil TW 25 

MANDREL FOR TWIST COIL TW 25 

_ 92 
—b I A 

~_ 

All dimcnsions in mm 

88 
DIA 

D14-150.. 

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 adhesive ids of adhealve backed crepe paper to give 5 m m rc~argins 
between the coil and eac~i edgge of the mandrel. 
Start and finish of winding to be brought out on 450 mm long thin flexible lead wires 
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. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 230 S2. Twist coefficient approximately 7 mA/degree measured on 
typical D14-150.. with Va4 = 15 kV and Val = 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 
Page Fl. Issue 4. 
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D14-170.. 
D14-171.. 

OBSOLESCENT TYPES 

The D1-1-170. , is replaced by the D1~-17'L. . 

The D14-171.. is replaced by the D1-1-173.. 

Oscilloscope Tube 

The D14-17`L.. and the D1-1-17:3.. differ from the obsolescent tubes by having a 
'squared-ups face-plate with a lamer diagonal dimension. 

Thorn Radio Valves and Tubes Limited 
Page 1. Issue 3. BR~MAR 



Oscilloscope Tube 

GENERAL 

This short 10 cm x 8 cm rectangular tube with 
electrostatic focusing and deflection is designed 
for general purpose 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 V 

Heater current Ih 0.3 A 

D14-172.. 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va4 1.0 1.5 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vg2 2.0 0.5 kV 

Peak x plate to third anode voltage vx-a3(pk) 500 - V 

Peak }• plate to third anode voltage v~._a3(pk) 500 - V 

W 
o. 

x plate to third anode resistance Rx-a3 5.0 - MS3 

}• plate to third anode resistance R~._a3 100 - kSt O 
U ~ 

Control grid to cathode resistance Rgl_k 1 .5 - MSZ N w 
O pp 

Second anode current Ia2 10 - µA J ~ 
J ~ 

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

Helix resistance 

2.2:1 

15 MSt 

C~ 
c/1 
O 

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 Rav Tubes. 

Thorn Radio Valves and Tubes Limited 
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D14-172.. 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 

xl  plate to x2 plate cxl-x2 2.1 pF 

yl plate to y2 plate cyl_y2 1.4 pF 

xl plate to all, less x2 plate cxl-all, Less x2 6.9 pF 

x2 plate to all, leas xl plate cx2-all, less xl 6.6 pF 

yl plate to all, less y2 plate cyl-all, less y2 5.1 pF 

y2 plate to all, less yl plate cy2_all,less yl 5.1 pF 

xl, x2 plates to yl, p2 plates cxl.x2-yl,y2 0.8 pF 

Grid 1 to xl, x2, cl, Y2 plates cgl-xl,x2,yl,y2 1.4 pF 

Grid 1 to grid 2 cgl _g2 0.7 pF 

TYPICAL OPERATION - voltages with respect to cathode. 

Fourth anode voltage Va4 2.0 3.0 kV 

Mean deflector plate potential 1000 1500 V 

Third anode voltage for optimum Va3 
astigmatism correction 1000* 1500* V 

Second anode voltage for optimum focus Vat 180 to 270 to 
380 570 V 

First anode voltage Val 1000 1500 V 

Shield voltage for optimum raster shape Vs 1000* 1500' V 

Beam blanking voltage for cut-off Vg2 9351 14051 V 

Control grid voltage for cut-off Vgl -35 to -50 to 
-65 -95 V 

x deflection coefficient Dx 15.7 to 23.5 to 
18.7 28 V/cm 

}• deflection coefficient Dy 7.4 to 11 to 
9.7 14.3 V/cm 

Line width at centre-using microscope 
at 10µA 

0.55 0.49 mm 

Line width at edge-using microscope beam 0.90 0.88 mm 

Line width at centre 
current 

measured by shrinking raster 0.28 0.25 mm 

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

t The beam is unblanked when Vg2 =Val. This grid 2 electrode should not be used 
as a brilliance control. 
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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. i5 cm x 7.8 cm. 

Rectangularity of x and y axes is 90° t 1°. The horizontal trace will be parallel with 
the axis of the rectangular face-plate to within + 5°. A tH•ist coil will be required to 
effect accurate alignment. This should be mounted inside the magnetic shieldapprox-
imately 90 mm from the face and should not extend more than 16~ 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 an}• circumstances the mean y plate pot-
ential should never differ from the mean x plate potential b}~ 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. 
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w 
a 
C] 
V ~ 
y W 
O m 
J 
J ~ 

V 
N 
O 



D14-172.. Oscilloscope Tube 

~IIB•S±I•S~
USEFUL SCREEN AREA 

BO 
MIN 

'~ 9R 1 
i 
i 
~ 98.5±I•S 
1 

146.5±1.5 DIAG.~ 

MOI N ----~~o MAX 

1 

sc 
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h o2 
92 

opO o 6 0 
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o ~ yl 
I2 00° / y~ // 2 

o~

s 
°I KI 

VIEWED FROM SCREEN END VIEW FROM PINS FREE END 

(CTB AT RIGHTI (CT9 AT LEFT) 

All dimcnsions in mm Third anglc projsctlon Not to be scolcd 

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 notbesusoended by the base. Connecting leads should not be soldered 
directly to the tube pins. 

x2 
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Oscilloscope Tube D14-172.. 

 BEAM CURRENT/V9i-k 
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D14-172.. Magnetic Shield MS15 

MATERIAL O.35 ± O~OS Mumctal 
FINISH Silver hammer outside 
PADS Soft sponge closed call 

neoprene 
METAL TOLERANCES ± O.5 Unless 

otherwise stated 
Third angle proJcction 
All dimensions in mm 
Not to be scaled 

268 
+ I 

„~_ 108 
Internal 

76.25  1 Internal 

135 
Internal 

IS 

38 

2 OFF RUBBER 
PADS 

6.4 x 12.7x 51 

20FF PA05 
12.7x 25 z 25 

i , i 
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+I 

12.7 

Thorn Radio Valves and Tubes Limited 
Page E1, Isaue 1. 

12.7DIA 

12.7 

4 Off 
PADS 

9•Sx 25x25 

~ r -
i -~ ~ 

J ~ I 
f-~_ 

~ 1 
_. 

~_ 

2s . 

~~5 
Internal 

BAiMpR 



Tube Coil TW 20 

MANDREL FOR TWIST COIL TW2O 

A 

~~ 85 
DIA 

~.- 5 5  

All dimensions in mm 

5 

D14-172.. 

Not to be scaled 

MANDREL 

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

SHIELD 

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

WINDING 
575 turns of 0.28 m m Lewmex Grade I or 2 wire, or approved alternative, layer 
wound on the adhesive aide of adhesive backed crepe paper to give 5 m m margins 
between the toff and each edge of the mandrel. 
Start and finish of winding to be brought out on 450 m m 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. 50 S2. Current required for ± 5° twist is ±42 mA measured on 
typical D14-172.. with Va4 = 3 kV and Val = 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 
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D14 -172.. 

MANDREL FOR TWIST COIL TW26 

A 

All dimensions in mm 

85 
DIA i
5 

MANDREL 

Shaped from wood in the form of a shaped 
above. 

Tube Coil TW 26 

Not to b¢ scaled 

truncated c•irculai• cone, dimensions as 

SHIELD 

This twist coil is designed to be used in conjunction with magnetic shield MS15 for 
D14-1i2.. 

WINDING 

2500 turns of 0.125 mm Lew•mex 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 •i50 mm long thin flexible lead wires 
from smaller end of winding. 
Varnish, ifnec•essary, cover with adhesive backed crepe paper and ensure that the 
edges of the coil are sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 1060 R. Current required for± 6' twist is ± 10 mA measm-ed on 
typical Dl•1-172.. µ'ith Va4 = 3kV and Val = 1 .5 kV. 

FITTING 

The completed tH•ist 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 
Page F2. Issue 1. 



Oscilloscope Tube D14-173.. 

This ll14-173. . tube has a 6.3V, 0.12A heater otherwise it is identical to the 

D14-17`L.. 

USEFUL SCREEN AREA 

80 
MIN 

sc 

04 

VIEWED FROM SCREEN END 
(CT8 AT RIGHT) 

190±5 

30 

140±5 

MAJOR
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56±1.5 
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n85i1 5 

~ 9R 
I 

1 
I 98 5

1

~ I.5 
I 
I /146•S~rSDIAG 

~~ I 
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O O 
MIN 3°MAX 

2865 30B 
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4 
45°f 5 

h,k 

x2

h 
92 

°3 

r 

Y2 

_~ s 
al xl

VIEW FROM PINS FREE END 
(CT8 AT LEFT) 

All dimensions in mm Third angle projection Not to be scaled 
It is advisable to suppor[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 [he base. Connec•[ing leads should not be soldered 
directly to [he tube pins. 
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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 on h• in the back cone region with the c}'lindrlcal 

region appro~imatel~• 10 mm further from the face on the D14-181.. 

Thorn Radio Valves and Tubes Limited 
Page 1. Issue a. 
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Oscilloscope Tube 

PRELIMINARY DATA 

GENERAL 

This lOcm x 8cm rectangular tube with electro- 
static 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 

Heater current 

Vh

Ih 

6.3 V 

0.3 A 

D14-181.. 

ABSOLUTE RATINGS Max. Min. 

Fourth anode voltage Va4 7.0 2.5 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage Vag 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative grid voltage -Vgl 200 1.0 V 

Beam blanking voltage Vgg 2.0 0.5 kV 

W 
d 

Peak x plate to third anode voltage vx_a3(pk) 500 V 

Peaky plate to third anode voltage vy_a3(pk) 500 V O 
v 

x plate to third anode resistance Rx-a3 5.0 M52 C/7 W 
O m 

y plate to third anode resistance Ry._a3 100 - kSZ J ~ 
J 

Control grid to cathode resistance Rgl-k 1.5 - MSt 
~ 

V 
Second anode current lag 10 t/7 

O 
P.D.A. ratio (Va4~~'a3) 1.3:1 

Helix resistance 50 MSl 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 
This type is usually supplied with GH phosphor 1D11-191GH) 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 Safet}• Recommendations 
for Industrial Cathode Rav Tubes. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1. BAiMAR 



D 14 -181.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 
Grid 1 to all 

Grid 2 to all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 
xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less y2 plate 
y 2 plate to all, less yl plate 

xl~ x2 plates to yl, y2 plates 

Grid 1 to xl, x2, yl, Y2 plates 

Grid 1 to grid 2 

cgl-all 

cg2-all 

ch, k-all 

cxl-x2 

cyl_y2 

cxl-all, less x2 

cx2-all, less xl 

°yl-all, less y2 

cy2-all, less yl 

cxl, x2-t'1,}'2 

cgl-xl,x2,yl,y2 

cgl_g2

TYPICAL OPERATION -voltages with respect to cathode 

Fourth anode voltage Va4 3.0 4.0 

Mean deflector plate potential 750 1000 

Third anode voltage for optimum 
astigmatism correction 

Va3 750* 1000* 

Second anode voltage for optimum focus Vat 125 to 275 to 
300 400 

First anode voltage Val 750 1000 

Shield voltage for optimum raster shape Vs 750* 1000* 

Beam blanking voltage for cut-off Vg2 7001 9351 

Control grid voltage for cut-off Vgl -25 to -35 to 
-50 -65 

x deflection coefficient Dx 10.6 to 14.1 to 
12.8 17 

y deflection coefficient Dy 5.0 to 6.7 to 
6.6 8.7 

Minimum screen area 10x8 10x8 

Line width at centre-using microscope at 5µA 0.52 0.47 

Line width at edge-using microscope 

Line width at centre 
measured by shrinking raster 

beam 
current 

0.94 

0.31 

0.89 

0.28 

10 

10 

4.0 

2.1 

1.4 

6.9 

6.6 

5.1 

5.1 

0.8 

1.4 

0.7 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

6.0 kV 

1500 V 

1500* 
V 

260 to 
600 V 

1500 V 

1500* V 

1400] V 

-50 to 
-95 V 

21.2 to 
25.5 V/cm 

10 to 
13.1 V/cm 

10x8 cm2

0.42 

0.84 

0.25 

mm 

mm 

mm 

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

f The beam is unblanked when Vg2 = Val. This grid 2 electrode should not be used 
as a brilliance control. 
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Oscilloscope Tube D 14 -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 
10 cm x 8 cm and 9.8 cm ~ 7.8 cm. 

Rectangularih• of x and ~~ 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 12~ a~ (where Va4 is 
quoted in kV), with provision for revers[ng the current if necessar}•. 

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 di[[er 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 relatit•e to transformers and chokes. 

TUBE WEIGHT (approximate) 1.1 kg 

MOUNTING POSITION -unrestricted. 
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D14-181.. 

1 
98. 5 
±I.S 

~9R 

118 5 
±1.5 ~~USEFUL SCREEN AREA 

I 
I 
I 146±I 5 

DIAG. 

384 
MAX 

361 
±5 

25R 

h,k 

44 gl 

100 
MIN 

2' 
MAX 

a 

h °2 g 2 
0 0 \ ° 3 0 0 

6 
I 

12 0o 
rl 

0 0 ~ Y 45't5 X\o 
~' \ / 2 

GI XI
g 

MAJOR 
AXIS 

Oscilloscope Tube 

~— T 
36 

CTB 

 sc — 

4 4 

VIEW FROM PINS FREE END VIEWED FROM SCREEN END 
(CT8 AT LEFT) (CTB AT RIGHT) 

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 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 
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D14-181.. 

EXAMPLE OF TYPICAL SHIELD 

1535 

I 
1 
I 

125 

Magnetic Shield MS 20 

48A CLEARANCE HOLE 

INTERNAL 

~ 8

12 7 

I 

I 

120 

I 
I 
I 

I 
I 
I 

1
127 

8 OFF 
4OX13X6 
PADS 

HOLE FOR 6 35 
GROMMET 

3 OFF 
4OX13X6 
PADS 

3HOLE5 46A 
CLEARANCE AT 120' 

IS 

—~•I12 ~ I 

MATERIAL 035±0•OS Mum¢tal 

4 LUGS O~8 Mild steel spot w~¢Id¢d 
to shield 

METAL TOLERANCES ± 0~4 

FINISH Silvar hammer outside 

PADS Sott sponge cbsed cell 
neoprene 

Third angle projection 
All dimensions in mm 

Not to b¢ scaled 

Thorn Radio Valves and Tubes Limited 
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Tube Coil TW 23 

MANDREL FOR TWIST COIL TW23 

All dimensions in mm 

D14-181.. 

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. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 3008. Twist coefficient approximately 5mA/degree measured on 
typical D34-181.. with Va4 = 6 kV and Va l = 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 
Page Fl, Issue 1. BAiMAR 
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D14-200.. 

GENERAL 

This 10 cm x 8 cm rectangular aluminised tube with 
electrostatic focusing and deflection ases a mesh 
p,d,a. to achieve high deflection sensitivity and high 
brightness without additional electrode control volt-
ages. 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 

Heater current Ih 

6.3 V 

0.3 A 

Oscilloscope Tube 

ABSOLUTE RATINGS Max. Min. 

Fourth anode voltage Va4 16 5.0 kV 

Third anode voltage Va3 1.75 0.6 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 1.75 0.6 kV 

Negative control grid voltage - Vgl zoo 
l.o v 

Beam blanking voltage Vgg 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 - V 

x-plate to third anode resistance Rx-a3 5.0 - MS2 

y-plate to third anode resistance RY- a3 100 - kS2 

Control grid to cathode resistance Hgl-k 1.5 - MS2 

Second anode current Ia2 10 - µA 

P. D. A, ratio (Va4/Va3) 11: 1 

Helix resistance 100 MI2 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D14-200tH) 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 
Page 1, Issue 3. BRiMpR 



Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

D14-200.. 

Grid 1 to all ogl-all 9.5 pF 

Grid 2 to all og2-all 8.9 pF 

Heater and cathode to alt oh, k-all 4.0 pF 

xl plate to x2 plate cxl-x2 1.9 pF 

yl plate to y2 plate cyl-y2 1.7 pF 

xl plate to all, Less x2 plate cxl-all, Less x2 3.9 pF 

x2 plate to all, less xl plate cx2-all, less xl 3.9 pF 

yl plate to all, Less y2 plate cyl-all, less y2 2.8 pF 

Y2 plate to all, less yl plate cy2-all, less yl 2.8 pF 

xl, x2 plates to yl, Y2 plates oxl,x2-yl,y2 0.5 pF 

Grid 1 to grid 2 cgl-g2 0.7 pF 

Grid 1 to xl, x2, yl, Y2 plates cgl-xl,x2,yl,y2 0.012 PF 

TYPICAL OPERATION Voltages with respect to cathode 

Fourth anode voltage V a4 10 12 15 kV 

Mean deflector plate potential 1000 1200 1500 V 

Third anode voltage for optimum V a3 W 
astigmatism correction 1000* 1200* 1500* V a 

O 
Second anode voltage for optimum focus Vat 25 to 

180 
30 to 
200 

40 to 
250 V 

V y 
y W 
O m 

First anode voltage Val 1000 1200 1500 V J 
J ~ 

Shield voltage for optimum raster shape Vs 970 to 
1070 

1170 to 
1270 

1470 to 
1570 V 

CJ 
N 
O 

Beam blanking voltage for cut-off Vg2 960 to 1150 to 1435 to 
10401 1250f 15651 V 

Control grid voltage for cut-off Vgl -40 fo -50 to -60 to 
-75 -90 -115 V 

x deflection coefficient Dx 9. 2 to 11 to 13.8 to 
11.8 14.2 17.7 V/cm 

y deflection coefficient Dy 3.6 to 4.3 to 5.4 to 
4.5 5.4 6.8 V/cm 

Minimum screen area 10x8 10x8 10x8 cm2

Line width at 5µA beam current 
Shrinking raster measurement at centre 0.47 0.41 0.39 mm 
Microscope measurement at centre 0.80 0.73 0.70 mm 
Microscope measurement at edge 1.0 0.98 0.96 mm 

* The required voltage will not differ from the quoted value by more than t SOV. 

t The beam is unblanked when Vg2 = Yal. This grid 2 electrode should not be used 
as a brilliance control. 
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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 19;, mm from the face. 
The ampere turns required will be equal to 14,~ (where Va4 is quoted in kV), with 
provision for reversing the current if necessary. The sensitivity (for both x and 
y platee) at 769 deflection of the useful scan shall not differ by more than 2c1~ 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 60V. 

MAGTVETIC 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 

99.5 
tl•5 

119.5 —~ 
±I.S 

I 9R ~ 
I I

X146.5•_ I.5 I
i/  OIAG  j 

405 
MAX 

100 
MIN 

25R 

D14-200. . 

USEFUL SCREEN AREA 

eO

MIN 

~~ 3°MAX 

REFERENCE LINE AT 58 5 DIA 

SIDE PINS I.OtO.1 OlA 
TO PROTRUDE 4.0±0.5 

56 5±2 

19 MAX 

t 

30° x2 x 221/2 
  1 

IC 91 
s •o o k 

of c 
I2 _I~ 

Ia3°o\o 
c2h 

92 IC 

B12F BASE 

YI 221/2 
Y2 — sc sc xl ~ rx2 

a4 04 T 2

60±2 

C T8 

299 
±5 

VIEW FROM PINS FREE END VIEWED FROM SCREEN ENO 
(CT9 AT RIGHT) (CT9 AT LEFT) 

All dimensions in mm Not to be scaled 
It is advisable to support the tube near the screen, and at a secondpoint on the parallel 
neck near the base. The tube should not be sub)ected 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 I~in positiuns ~ 5'. 
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D14-200.. Oscilloscope Tube 

BEAM CURRENT / Vgl _ k 
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 ■12kV 
 sl•2kV 
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 ~•:■■-I.OkV  
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•  I.OkV 
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Magnetic Shield MS11 D14-200.. 

ESA1IPLE OF TYPICAL SHIELD 

~ —
25.4 
1 ` 

TI
S 10 

7 ~ ~_70 MI 
DIA 

10 

T 
19 

37±o•s f 

27611 

,3 HOLES 4 DIA 
EpUISPACED 

ANNULAR PAD 

10811 

I I j i 
365 
±I 

235 ~ 
*I 

228 
}I 

I 

FIT ~ 
GROMMEi~ 

127 
#O 5 

I15 

v ~ 
III  ~ 

DIA ~ 

25.4 

4 PADS 
9.5 THICK 

Thorn Radio Valves and Tubes Limited 
page E1 Issue 4. 

MATERIAL 0.35!0.05 Mumetal 
FINISH Silver hammer outside 
PADS Sott sponge closed 

cell neoprene 
METAL TOLERANCES tO ~5 

Unless otherwae stated 
Third ang'e projection 

Al l dimensions in mm 
Not to tx scaled 
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D14-200.. 

MANDREL FOR TWIST COIL TW 29 

_ 90 
DA 

L„J 
All dimensions in mm 

Tube Coil TW29 

Not to tx 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 MSll 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 S2. Twist coefficient appro~imateLy 7 mA/degree measured on 
typical D14-200.. with Va4 = 15 kV and Val = 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 
Page Fl, Isaue 3 
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Osci I loscope Tube 

GENERAL 

This lOcm x Scm display rectangular oscilloscope 
tube is primarily intended for use in inexpensive 
oscilloscopes and monitoring devices. The tube 
has sufficient deflector sensitivity to permit 
transistor driven deflection. 

Heater voltage 

Heater current 

Vh 

Ih

6.3 V 

O.12 A 

ABSOLl1TE RATINGS -voltages with respect to cathode 

xi 
S 
G3 

GI 
9 
k 

D14 - 270.. 

Max. Min. 
First anode voltage Val 2200 1250 V 

Second anode voltage Vat S00 V 

Third anode voltage Va3 2250 1200 V 

Negative grid voltage -Vg 200 1.0 V 

Peak x-plate to third anode voltage vx-a3 (pk) 500 - V 

Peak y-plate to third anode voltage °y-a3 (Pk) 500 - V 
W 

Heater to cathode voltage Vh-k t 125 V a 

x-plate to third anode resistance Rx-a3 2.0 M4 
O 
U 
Cn W 

y-plate to third anode resistance RY-a3 2.0 M4 O m 
J ~ 

Grid to cathode resistance Rg-k 1.5 MS2 J ~ 

Peak cathode current lk(Pk) 500 µA U 
ti
O 

PHOSPHOR SCREEN 
This tube is usually supplied with GH phosphor (D 14-270tH) giving a green trace of 
medium short persistence. Ckher 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 E. 
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D14-270.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid 1 to all 

Heater and cathode to all 

xl  plate to x2 plate 

yl  plate to y2 plate 

xl plate to all, leas x2 plate 

x2 plate to all, less xl plate 

yl plate to all, Less y2 plate 

Y2 plate to all, less yl plate 

xl, x2 plates to yl, Y2 plates 

TYPICAL OPERATION -voltages 

Mean deflector plate potential* 

Third anode voltage for optimum 
astigmatism correction 

Second anode voltage for optimum focus 

cgl-all 

ch, k-all 

cxl-x2 

cyl_y2

°xl-all, less x2 

cx2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cxl,x2-yl,y2 

with respect to cathode 

1500 2000 V 

1500[ 2000[ V 

Vat 125 to 170 to 
220 290 V 

1500 2000 V 

Va3 

First anode voltage Val 

Shield voltage for optimum raster shape Vs

Control grid voltage for cut-off Vgl

x deflection coefficient Dx

y deflection coefficient 

Minimum useful screen area 

Grid drive to 10µA beam current 

Line width at 10µA beam current 
Shrinking raster measurement at centre 

Dy

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 

15001 20001 V 

-22 to -30 to 
-52 -70 V 

14.3 to 19 to 
17.5 23 V/cm 

9 to 12 to 
11.3 15 V/cm 

10 x 8.0 10 x 8.0 cm2

10 11 V 

0.4 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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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 ofatestraster will fall between two concentric rectangles 
8.5 cm x 7.0 cm and 8.3 cm x 6.88 cm . 

Rectangularity of x and y axes is 90 ° + I ° . 

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. 

w 
a 
0 
U ~ 
~ W 
0 m 
J ~ 
J ~ 

U 

O 
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D14-270.. 

116 • S 

~; 
I 18~ R 9 R i 

98.5 ~-- 18008 I
' 146.5! 1.5 

DIAG ' 

 '~G

21.5 
80 
MIN 

~o ~,,,~_100 _~ ~USEf UL SCREEN AREA 

REF LINE 
AT 38 D IA 

><:~~al 
NP 

VIEWED FROM PINS FREE END 
IPIN I AT TOP) 

All dimsnaiona in mm 

Oscilloscope Tube 

VIEWED FROM SCREEN END 
iPIN I AT TOPI 

Not to bt acaltd 

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 I position with respect to tube y axis ± 5° 
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Magnetic Shield MS70 

MATERIAL O.3S 2O.OS Mumetal 
FINISH Silrer hammer outside 
PADS Soft sponge closed cell 

neoprene 
METAL TOLERANCES 20.5 Unlcas 

of •wix stated 
Third angle projection 
All dimensions in mm 
Nol to De scaled 
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D14-270. . 

MANDREL FOR TWIST COIL TW52 

~45 

_ J

All dimensions in mm 

Tube Coil TW52 

Nol to be scaled 

MANDREL 

Shaped from wood in the form ofa shaped truncatedeircular 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, la}•er 
wound on the adhesive side of adhesive backed crepe paper to give ~ 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 tlexible Lead wires 
at position A on drawing. 
Varnish, if necessary, cover µ•ith adhesive backed crepe paper and ensure that the 
edges of the coil are sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 30052. Current required fort 5° twist is t 
typical D14-270. . with Val = 1.5 kV. 

20 mA measured do 

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 
Page Fl, Issue 1, BR~MaR 



Oscilloscope Tube 

PRELIMINARY DATA 

GENERAL 

This lOcm x 8cm rectangular aluminised tube 
with electrostatic focusing and deflection 
uses a mesh p.d.a. to achieve high deflection 
sensitivity and high brightness without 
additional electrode control voltages. The 
tube is designed for transistor detlection 
medium to high bandwidth applications. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

h h 

D14-280.. 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 13 8.0 kV 

Third anode voltage Va3 2.2 1.2 kV 

Second anode voltage Vat 1.0 kV 

First anode voltage Val 2.2 1.1 kV 

Negative control grid voltage -Vgl 200 1.0 V W 
a 

Peak x plate to third anode voltage vx-a3 (pk) 500 V O 
V y 

Peaky plate to third anode voltage 

x plate to third anode resistance 
vY- a3 (Pk) 

Rx-a3 

500 

100 

- 

- 

V 

k12 

N W 
O pp 
J 
J y plate to third anode resistance Ry-a3 100 k S2 

~ 

U 
Control grid to cathode resistance llgl-k 1.5 M S2 VJ 

O 
Second anode current lag 10 µA 

P,ll.A. ratio (Va4~Va3) 
7: 1 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D 11-280GH) 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 kith Brimar .Operational and Safety 
Recommendations for Industrial Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 2. BRIMAR 



D14-280.. Oscilloscope Tube 

INTER -ELECTRODE CAPACJTANCES 

Grid 1 to all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, Less Y2 plate 

y2 plate to all, less yl plate 

xl, x2 plates to yl, Y2 plates 

Grid 1 to xl, x2, S1. Y2 plates 

cgl-all 

ch, k-all 

cxl-x2 

cyl-y2 

cxl-all, less x2 

cx2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cx1,~2-yl,y2 

cgl-xl,x2,yl,y2 

9.5 pF 

3.5 pF 

2.0 pF 

1.5 pF 

6.0 pF 

6.0 pF 

5.0 pF 

~i.0 pF 

0.8 pF 

0.8 pF 

TYPICAL OPERATION -Voltages with respect to cathode 

Fourth anode voltage Va4 10 12 kV 

Mean deflector plate potential 1500 2000 V 

Third anode voltage for optimum Va3 1470 to 1970 to 
astigmatism correction 1530 2030 V 

Second anode voltage for optimum focus Vat 320 to 420 
480 650 V 

First anode and shield 1 voltage Val +sl 1500 2000 V 

Shield 2 voltage for optimum Vs2 1400 to 1900 to 

raster shape 1500 2000 V 

Control grid voltage for cut-off Vgl -~0 to -53 to 
-80 -106 V 

x deflection coefficient Dx 10.5 to 14 to 

13' 17.4 V/cm 

v deflection coefficient Dy 4.2 to 5.6 to 
5.2 6.9 V/cm 

Minimum screen area 10 x 8 10x8 cm 2

Line width at 10µA beam current 
Shrinking raster measurement at centre 0.38 0.35 mm 
Microscope measurement at centre 0.75 0.64 mm 
Microscope measurement at edge 1.0 0.9 mm 

Grid Drive to 10µA beam current (approx.) 18 19 V 

Page 2, Issue 2. 



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 teat 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 1;;0 mm from the face and should not extend more than 195 mm from the face. 
The ampere turns required will be equal to 14~ (where Va4 is 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%a 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 SOV. 

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.. 
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Oscilloscope Tube 

 sc - - sc —
O ~ O h O O 

2 O ~ 6 0 4 4 
O 17 5\ O O/  _2 

x2 ~ 
VIEW FROM PINS FREE END 

(CTB AT RIGHT) 
All dimensions in mm 

/0 0 
O 12 I O k 

O _\ O h 

VIEWED FROM SCREEN ENO 
(CT8 AT LEFT) 

Not to b~ xaled 

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 d. Issue 2. 



Magnetic Shield MS72 D14-280.. 

EXAMPLE OF TYPICAL SHIELD 

B 

U SECTION 
PLASTIC TRIM 

ANNULAR PAO 
0.5 THICK 

3 HOLES aDIA 
EQUISPAGED 

98 MIN 
internal diameter 

7OMW 
internal diameter 

130 

MATERIAL 0.35 30.05 Mumttal 
METAL TOLERANCES 305 Unless 

otlxrwise stated 
FINISH Silver hammer outside 
PAD Sott sponge closed cell 

neoprene 
All dimensions fn mm 

Not to be scaled 

153 160 
31 31 

25 

- l•~
10 IS 
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D14-280.. Tube Coil TW 29 

MANDREL FOR TWIST COIL TW29 

90 _ 
DIA 

L„~ 
All dimcntions in mm 

MANDREL 

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

87 
DIA i 

Not to be scaled 

SHIELD 

This twist coil, is designed to be used in conjunction with magnetic shield MS72 for 
D14-280.. 

WINDING 

1600 turns of 0.1-40 mm Lewmex Grade 1 or 2 wire, or approved alternative, later 
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 necessan•, cover with adhesive backed crepe paper and ensure that the 
edges of the coil are sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 550 S2. 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 
Page Fl, Issue 1. 

BRiMAR 



Oscilloscope Tube 

PRELIMINARY DATA 

GENERAL 

This lOcm x 8em rectangular aluminised tube 
with electrostatic focusing and deflection uses 
a mesh p.d.a. to achieve high deflection 
sensitivity and very high brightness without 
additional electrode control voltages. The 
tube is designed for transistor deflection high 
bandwidth and high writing apeedappiications. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

X~ 

S~ 

yl 

a3 
41 

9~ 
k 

D14-310.. 

h h 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 18 8.0 kV 

Third anode voltage Va3 2.25 1.0 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 2.2 1.0 kV 
w 

Negative control grid voltage -Vgl 200 1.0 V a 
O 

Peak x plate to third anode voltage vx-a3 (pk) 500 V U UJ 
~ w 

Peak y plate to third anode voltage vy-a3 (Pk) 
500 V ~ m 

J ~ 

x plate to third anode resistance Rx-a3 5.0 MS2 J ~ 

y plate to third anode resistance 

Control grid to cathode resistance 
lty-a3 

l;gl-k 

100 

1.5 

- kS2 

MS2 

U 
N 
O 

Second anode current lag 10 µA 

P.D.A. ratio (Va4/Va3) 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 Chia 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 
Page 1, Issue 1. 
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D14 - 310.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid 1 to all 

.Heater and cathode to all 

xl plate to x2 plate 

yl plate to y2 plate 

xl plate to all, Less x2 plate 

x2 plate to ail, less xl plate 

yl plate to all, less y2 plate 

y2 plate to all, less yl plate 

xl  x2 plates to }•1 y2 plates 

Grid 1 to xl, x2, yl, y2 plates 

cgl-ail 

ch,k-all 

cxl-x2 

cyl-v2 

° xl-atl, less x2 

cx2-all, less xl 

cyl-all, less }•2 

cy2-all, less •y'1 

°gl-xl,s2,vl,y2 

TYPICAL OPERATION -Voltages with respect,to cathode 

Fourth anode voltage Va4 10 12 

Mean deflector plate potential 1250 1500 

Third anode voltage for optimum V a3 1210 to 1460 to 
astigmatism correction 1290 1540 

Second anode voltage for optimum focus Vat 315 Lo 380 to 
450 540 

First anode voltage Val 1250 1500 

y shield voltage Val 1250 1500 

Shield voltage for optimum raster shape Vs2 1180 to 1420 to 
1280 1520 

Control grid voltage for cut-off Vgl -30 to -35 to 
-55 -66 

deflection coefficient DY 9.1 to 11 to 
11.6 14 

y deflection coefficient D~. 2.8to 3.4 to 
3.6 4.3 

Minimum screen area lOsB lOs8 

Line width at 10µA beam current 

Shrinking raster measurement at centre 0.34 0.31 
Microscope measurement at centre 0.60. 0.50 
Microscope measurement at edge 0.70 0.65 

Grid Drive to 10µA beam current(approx.) 23 23.5 

Page 2, Isaue 2. 
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18.6 V/cm 

4.5 to 
5.8 V/c m 

1018 cm2 
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Oscilloscope Tube D14-310.. 

RASTER DISTORTION AND ALIGNMENT 

The following data applies for the t}•pical operation conditions. 

The undeflec•ted spot will fall in a c•irc•le of 8 mm radius about the centre of the tube 
face. 

Raster distortion will not be greater than 2°b. 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 
approximate)}• 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 fVa4 (where Va4 is quoted in kV) 
with provision for reversing the current. The sensitivitc (for both x and y plates) at 
7596 deflection of the useful scan shall not. differ b}• more than 2q, from the sensitivitc 
over 1096 deflection. 

It is preferable that the mean x and y plate potentials are equal otherwise some 
deterioration in performance «•ill occur. Under no circumstances should the mean c 
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 
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D14-310. . 

n8 5 
±1 5 

9~~ 5 
±1.5 

I ~ T 
I IBOOR 9R 

.+-IBOOR 
I Ia15•St I.5 

. OIAG. 

p 100 
MAX  ~.• MIN 

397 

420 
MAX 

1 

±S 

25R 

Oscilloscope Tube 

81
MIN 

USEFUL SCREEN AREA 

60 ±2 

CT8 

•"~ 812E BASE 

30° 
X2 XI 221/20

~I 52 

~ _ ~ ~lo ~yl  221/2° 
o ~  o  I-Y2 — Sc -

Ic°o7 b o h as Q 3 0 0 02
\ 51 IC 

VIEW FROM PINS FREE END 
(CT8 AT RIGHT) 

- sC 

4 

VIEWED FROM SCREEN ENO 
(CT8 AT LEFT ) 

300 
±5 

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°. 
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Magnetic Shield MS1 

EXAMPLE OF TYPICAL SHIELD 

r~ 124i~1 ~   so
to 

-~ L---  r -- ~ ~~ Lil~ 
4 HOLES 'I
4 DIA 

~~ 

9B 
DIA 
MIN 

~ ~ I 

254 ~ 
~ I V 

~70MIN 
DIA 

~- 60 

276 
tl 

3 HOLES 4DIA 
EQUISPACEO 

ANNULAR PAD 

60 

4 PADS 
9.5 THICK 

Thorn Radio Valves and Tubes Limited 
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D14-310.. 

MATERIAL O.35±O~OSMumetd 
FINISH Silvar hammer outside 
PADS Soft sponge closed cell 

neoprene 
METAL TOLERANCES ± O S UN¢ss 

otherwise stated 
Third angle projection 

AI I dimenslore in mm 
Not to ba ualad 

BAiMAR 
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D14-310.. 

MANDREL FOR TWIST COIL TW29 

_ 90 _ 
DIA 

All dimensions in mm 

MANDREL 

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

Tube Coil TW 29 

Not to b¢ scaled 

SI;iIE LD 

This twist coil is designed to be used in conjunction with magnetic shield MSl for 
D14-310.. 

WINDING 

1600 turns of 0.140 mm Lewmes 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 S2. Twist coefficient approximately 7 mA/degree measured on 
typical D14-310..with Va4 = 12 kV and Val = 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 
Page Fl, Issue 2. 



Oscilloscope Tube 

GENERAL 

This 10 cm x 10 cm square faced tube with 
electrostatic focusing and deflection is 
designed for use as an x-}• plotter. The 
tube incorporates spiral post deflection 
acceleration. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

D16-100.. 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va4 6.0 1.5 kV 

Third anode voltage Vag 2.3 0.7 kV 

Second anode voltage Vat 1 .0 0 kV 

First anode voltage Val 2.2 0.7 kV 

Negative grid voltage 

Peak x plate to third anode voltage 

Peak y plate to third anode voltage 

-Vgl 

vx- a3(pk) 

vy-a3(pk) 

200 

500 

500 

1.0 

- 

- 

~ 

V 

V 

w 
a 
O 
v cn 
cn w 

s O m 
x plate to third anode resistance Rx-a3 5.0 M S2 

y plate to third anode resistance 

Control grid to cathode resistance 

Ry-a3 

Rgl-k 

100 

1.5 

- ksZ 

M S2 

J ~ 

U 
cn 
O 

Second anode current Ia2 10 - µA 

P.D.A. ratio (Va4~Va3) 3.2:1 

Helix resistance 50 MS2 

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 
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D16100.. Oscilloscope Tube 

INTER —ELECTRODE CAPACITANCES 

Grid 1 to all 

Cathode to all 

xl  plate to x2 plate 

yl plate to Y 2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

y l plate to all, less y2 plate 

y2 plate to ali, less yl plate 

xl , x2 plates to yl , y2 plates 

Grid 1 to xl , x2 plates 

Grid 1 to yl y,2 plates 

cgl-all 

c k-all 

cxl-x2 

cyl-y2 

cxl-all, Less x2 

cx2-a11,Less xl 

cyl-alt, less y2 

cy2-all, less yl 

cxl,x2-yl,y2 

cgl-xl,x2 

cgl-yl,y2 

TYPICAL OPERATION -voltages with respect to cathode. 

Fourth anode voltage Va4 2.5 4.0 

Mean deflector plate potential 1250 2000 

Third anode voltage for optimum Vag 1200 to 1925 to 
astigmatism correction 1300 2075 

Second anode voltage for optimum focus Vat 250 to 400 to 
450 720 

First anode voltage Val 1250 2000 

Shield voltage for optimum raster shape Vs 1200 to 1925 to 
1300 2075 

Control grid voltage for cut-off Vgl -4:i to -72 to 
-85 -135 

x deflection coefficient Dx 13.5 to 21.6 to 
17 27.2 

y deflection coefficient Dy 13.5 to 21.6 to 
17 27.2 

Line width at 10µA beam current 

Shrinking raster measurement at centre 0.50 0.31 

Shrinking raster measurement at corner 0.68 0.58 

Grid drive for 10 µA beam current (approx. ) 28 26 

Issue 2, Page 2 

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 V 

1425 to 
1575 V 

280 to 
580 V 

1500 V 

1425 to 
1575 V 

-53 to 
-105 V 

18.5 to 
23.5 V/c m 

18.5 to 
23.5 V/c m 

0.32 m m 

0.58 mm 

27 V 



Oscilloscope Tube D16 -100.. 

RASTER DISTORTION AND ALIGNMENT 

The following data applies for the typical operation conditions. 

The undeflected spot will fall i❑ 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 t5°. A twist coil will be required to effect accurate alignment. This should be 
mounted inside the magnetic shield approximately 100 mm from the face and should not 
extend more than 170 mm from the face. The ampere tuna required will be equal to 
13~ (where Va4 is quoted in kV) with provision for reversing the current. The 
sensitivity (for both x and y plates) at 75070 deflection of the useful scan will not differ 
by more than 2070 from the sensitivity over 10~ deflection. 

It ie not advisable that the deRector 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 Vs 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 
IL 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. 
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D16100.. 
  loo 

MIN 

,~ 
~ 12•SR 
i ~ 

2 I ~ ~N i /. 

~_ 

12412 

122±I~5 

3.5 R 
MAX 

~TOL* 

3.5 T.P.
II

~ i 

Oscilloscope Tube 

* CT8 symmetrical tolerance ± 3 mm 

about centre line of 122 dimension. 

USEFUL SCREEN AREA 

X25±2 

f 
1 8 

MAX 

242 

366 
±5 

25R 

f 

/ 239 
+S 

114.5±2 
DIA 

VIEWED FROM PINS FREE END 
All dimensions in mm Not to be scaled 
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Magnetic Shield MS45 D16-100.. 

EXAMPLE OF TYPICAL SHIELD 

MATERIAL 0 35 Mumetal 
METAL TOLERANCES±0~5 
FINISH Silver hammer 

outside 
Matt black 
inside 

PADS Sott sponge 
closed ee II 
neoprene 

All dimensions in mm. 
Not to be scaled. 

internal die 

~, ~, t 
l__~_~_~ 

6 PADS 8X25X35 

35 

I 
I 
I .__~ 

IS 
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i ' ~ i 
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n ~ 

130 
± I 

3 HOLES 4DIA ~, ~ ~t. L 1 
EQUISPACED ~~- --~.- - -~ --J-

10 

Issue I. Page E1 

I 
35 

t 1 

15 

260 
+ 2 

- 65±I 
internal die 

f 

W 
d 
O 
U y 
t'n W 
O Ib 
J ~ 
J ~ 

U 
N 
O 



D16-100.. 

MANDREL FOR TWIST COIL TW45 

All dim¢nsions in mm 

Tube Coil TW 45 

88 

40~.{ 

108 

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 S2. Twist coefficient approx, 3.4 mA/degree measured on a 
typical D16-100.. with Val =.2.0 kV and Va4-k = 4.0 kV. 

FITTING 

The completedtwist coil should be pushed hard on to the tube and secured in twopLaces 
with suitable adhesive tape. 

Thorn Radio Valves and Tubes Limited 
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Oscilloscope Tube 

GENERAL 

This square faced tube with lOcm x lOcm display 
area has spiral p.d.a., electrostatic focusing and 
deflection. The tube is designed for medium band-
width applications and is capable of being deflected 
b} transistor circuits. 

Heater voltage 

Heater current 

Vh

Ih 

6.3 V 

0.3 A 

ABSOLUTE RATINGS Max 

Fourth anode voltage Va4 7.0 

Third anode voltage Va3 
1.8 

Second anode voltage Vat 1.0 

First anode voltage Val 1.8 

Negative grid voltage -Vgl 200 

Peak x plate to third anode voltage vx-a3 (pk) 500 

Peaky plate to third anode voltage vy-a3(Pk) 
500 

x plate to third anode resistance 100 

y plate to third anode resistance 100 

Control grid to cathode resistance 1.5 

Second anode current 10 

P.D.A. ratio (Va4~Va3) 4.5:1 

Helix resistance 

ALL voltages referred to cathode unless otherwise stated. 

D16-110.. 

Min 

2.5 kV 

0.6 kV 

0 kV 

0.6 kV 

1.0 V 

V 

- V 

k4 

kS2 

MSl 

µA 

50 M4 

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 
Page 1, Issue 2. BRiMAR 
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D16-110.. 

INTER —ELECTRODE CAPACITANCES 

Grid 1 to all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less x1 plate 

Y1 plate to all, Less Y2 plate 

Y2 plate to all, Less y1 plate 

x1, x2 plates to yl, Y2 plates 

Grid 1 to xl. 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 

Oscilloscope Tube 

ogl-all 

ch, k-all 

cxl-x2 

cyl-y2 

cxl-all, less x2 

cx2-aii, less xl 

cyl-all, less y2 

cy2-all, Less yl 

oxl,x2-yl,y2 

cgl-xl,x2,yl,y2 

- voltages with respect to cathode. 

V a4 

Va3 

Vat 

First anode voltage Val 

Shield voltage for optimum raster shape Vs

Control grid voltage for cut-off 

x deflection coefficient 

y deflection coefficient 

Vgl 

Dx

Dy

Minimum screen area 

Line width at 10µA beam current 
Shrinking raster measurement at centre 

Grid drive to 10 µA beam current 

12 pF 

7.0 pF 

2.4 pF 

1.5 pF 

6.3 pF 

6.6 pF 

5.0 pF 

5.0 pF 

0.7 pF 

1.4 pF 

4.0 6.0 kV 

1000 1500 V 

1000* 1500* V 

175 to 260 to 
400 600 V 

1000 1500 V 

1000* 1500* V 

-27 to -40 to 
-53 -80 V 

14.5 to 21.8 to 
18.5 27.8 V/cm 

8.5 to 12.8 to 
10.7 16.1 V/cm 

10x10 10x10 cm2

0.30 0.24 mm 

17 17 V 

* The required voltage will not differ from the quoted value by more than t 50V. 
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Oscilloscope Tube D16-110.. 

RASTER DISTORTION AND ALIGNMENT 

The following data applies- for the typical operation conditions. 

The undeflected spot wilt 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 
lOcmxlOcmand9.7cm x 9.7 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 1G0 mm from the face and should not 
extend more than 215 mm from the face. The ampere turns required will be equal to 
13~ (where Va4 is quoted in kV) with provision for reversing the current. The 
sensitivity (for both x and y plates) at 75go deflection of the useful scan will not differ 
by more than 2'~ from the sensitivity over 10°X, 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 Vag and Vs 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. 

Page 3, Issue 2. 
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D16-110.. 
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Magnetic Shield MS63 D16-110.. 
EXAMPLE OF TYPICAL SHIELD 

1200

4 PADS 30X9•SX6~4 

MATERIAL 0 35±O~OS Mumttal 
FINISH Silver hammer outside 
PADS Sott sponge closed 

cell neoprene 
METAL TOLERANCES ±O~S 

Unless otherwise 
stated 

All dimensions in mm 
Not to be scaled 

135±I 
internal 

e2±I 
internoldia 

120' 

10 

135 ±I 
internal 

140 
±I 

203 
±I 

F17 GROMMET 

3PAD5 30Xo•SX32 

210 
±I 

310 
±I 

} } 

3 HOL
I
ES 4DIA 

EQUISFkCED 
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D16-110.. 

MANDREL FOR TWIST COIL TW45 

All dimensions in mm 

Tube Coil TW45 

~ao~ 

98 109 

Not to bt 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 4. Twist coefficient approx. 4.0 mA/degree measured on a 
typical D16-110.. with Vai = 1.5 kV and Va4_k = 6.0 kV. 

FITTING 

The completed twist coil shouldbe pushed hard on to the tube and secured in two places 
with suitable adhesive tape. 

Thorn Radio Valves and Tubes Limited 
Page Fl, Issue 2 
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Oscilloscope Tube 

GENERAL 

This short rectangular tube with 12 cm x 10 cm 
display area, spiral p. d.a.,electrosatic focusing 
and deflection is designed for general purpose 
applications. It is capable of being deflected by 
transistor circuits. 

Heater voltage 

Heater current 

Vh 

Ih 

6.3 V 

0.3 A 

D18-130.. 

ABSOLUTE RATINGS Max Min 

Fourth anode voltage Va4 4.0 1.5 kV 

Third anode voltage Vag 1.8 0.6 kV 

Second anode voltage Vat 1.0 0 kV 

First anode voltage Val 1.8 0.6 kV 

Negative grid voltage -vgl 400 1.0 v 

Peak x plate to third anode voltage vx-a3(pk) 600 V 

Peak y plate to third anode voltage vy-a3 (pk) 600 V w 
a 

x plate circuit impedance Zx 100 - k9 O 
V N y plate circuit impedance Zy 100 - kS2 y w 
o m 

Control grid to cathode resistance Rgl_k l,b MS2 J ~ 
J ~ 

Second anode current Ia2 10 µA 
U 

P.D.A. ratio (Va4/Vag) 4.2:1 N 
O 

Helix resistance - 15 MSI 

All voltages referred to cathode unless otherwise stated 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D18-130tH) giving a green trace of 
medium short persistence. Other phosphor screens can bs made available to special 
order. 

This data should be read inconjunction with Operational RecommendationsforIndustrial 
Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
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D18-130.. Oscilloscope Tube 

INTER —ELECTRODE CAPACITANCES 

Grid 1 to all cgl-all 

Heater and cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, leas x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 

Y2 plate to all, leas yl plate 

xl, x2 plates to yl, Y2 plates 

Grid 1 to xl. x2+ Y1. Y2 plates 

ch, k-all 

oxl-x2 

cyl-y2 

cxl-all,lese x2 

cx2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cxl,x2-yl,y2 

cgl-xl,x2,yl,y2 

10 PF 

4.5 pF 

2.3 PF 

1.2 pF 

6.3 PF 

5.9 pF 

4.8 pF 

4.9 pF 

0.6 pF 

0.9 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

Fourth anode voltage Va4 3.0 kV 

Mean deflector plate potential 1500 V 

Third anode voltage for optimum Va3 
astigmatism correction 1500* V 

Second anode voltage for optimum focus Vat 270 to 
570 V 

First anode voltage Val 1500 V 

Shield voltage for optimum raster shape Va 1500* V 

Minimum useful screen area 12 x 10 cm2

Control grid voltage for cut-off Vgl -40 to 
-80 V 

x deflection coefficient Dx 23 to 
29 V/cm 

y deflection coefficient Dy 13 to 
18.5 V/cm 

Line width at 10 µA beam current 
Shrinking raster measurement at centre 
Microscope measurement at centre 

0.25 mm 
0.49 mm 

* 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 
I2 cm x10 cm and 11.7cmx9,75cm. 

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 t 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. 

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 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. 

MOUNTING POSITION -unrestricted. 

TUBE WEIGHT (approximate) 1.4 kg 
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D18-130.. Oscilloscope Tube 

812E BASE 

VIEW FROM SCREEN END 
(CTB AT RIGHT) 

All dimcnsions in mm. 
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± S 
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;5 
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~13R I 
3500R 

~~ 2180 R 

144±1 5 

J 

I~O' S 
_2 

4 
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J~ 
4 
45°35°

,x2 
\ `~✓ a l

VIEW FROM 
(CT8 

ISR 

289 
f5 

8612 310 
IA MAX 

h °2 
IC 

Third anglc projcction. 

xi 

PINS FREE END 

AT LEFT) 
Not to tx scglcd 

It is advisable to support the tube near the screen, and at a secondpoint 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 61 

MATERIAL 0 35 t O.OS Mumatal 
METAL TOLERANCES ±O S Unless otherwise 

stated 
PADS Soft sponge closed cell 

neoprene 
FINISH Silver hammer outside 
All dimensions in mm 
Not to ba scaled 
Third angle projection 

220 
±I 

116 internal 

63.5 
internal 

4 PADS 
6.4X12.7X51 

4 PADS 
9SX25X25 

Thorn Radio Valves and Tubes Limited 
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D18-130.. 

MANDREL FOR TWIST COIL TW48 

All dimcnsion in mm 

MANDREL 

Shaped from wood to dimensions given above. 

Tube Coil TW 48 

Not to be scaled 

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 necessart•, cover with adhesive backed crepe paper and ensure that the 
edges of the coil are sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 900 4. Current required fort 5° twist is ± 9.5 mA measured on 
a typical D18-130.. with Va_l = 3.0 kV and Val = 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 
Page Fl, Issue 3. 
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Oscilloscope Tube 

PRELIMINARY DATA 

GENERAL 

This 12 cm x 10 cm rectangular aluminised 
tube with electrostatic focusing and deflection 
uses a mesh p.d.a. to achieve high deflection 
sensitivity and high brightness without 
additional electrode control voltages. The 
tube is designed for transistor deflection 
medium to high bandwidth applications. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

D18-160 .. 

h h 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 13 8.0 kV 

Third anode voltage Va3 2.5 1.4 kV 

Second anode voltage Vat 1.0 kV 

First anode voltage Val 2.5 1.4 kV 

Negative control grid voltage -Vgl 200 1.0 V w 
Peak x plate to third anode voltage vx-a3(Pk) 500 V a 

O 
Peak ,y plate to third anode voltage 

vY-a3(Pk) 
500 V U ~ 

N w 
x plate to third anode resistance Rx-a3 100 k S2 O pp 

J ~ 

y plate to third anode resistance Ry-a3 100 k S2 J ~ 

Control grid to cathode resistance llgl-k 1.5 M S2 U 
cn 

Second anode current lag 10 µA O 

P.D.A. ratio (Va4/Va3) 7: 1 

All voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (D18-160tH) 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 Srimar Operational and Safety 
Recommendations for Industrial Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
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D18-160.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid l to all c•gl-all 9 . 5 PF 
Heater and cathode to all c'h, k-all 3.5 pF 

s l  plate to e2 plate c• \1_`2 2.0 pF 

yl plate to y2 plate cyl_Y2 1.5 pF 

xl  plate to all, less x2 plate c•sl-all, less x2 6.0 pF 

~2 plate to all• less xi plate `'~2-all, less xl 6.0 pF 

yl  plate to all, less y2 plate c•yl-all, less y2 5.0 pF 

y2 plate to all. less yl  plate c'y2-all, less yl 5.0 pF 

xl , x2 plates to yl, y2 plates c\1 x2_Y1 Y2 
0.8 pF 

Grici 1 to xl' x2, yl' y2 plates c•gl-xl. x2.yl.y2 0.8 pF 

TYPICAL OPERATION -Voltages kith respect to ~ athode 

Fourth anode voltage Va4 12 kV 

:Mean deflector plate potential 2000 V 

Third anode voltage for optimum V~ 1970 to 
astigmatism c•orrec•tion 2030 V 

Second anode voltage foi• optimum Vat •120 to 
focus 660 V 

First anode and shield 1 voltage Val +sl 2000 V 

Shield 2 voltage for optimum Vs2 1950 to 
raster shape 2050 V 

Control grid voltage for c•ut-off Vgl -40 to 
-80 V 

x deflection cceffic•tent D~ 11.0 to 
14.2 V/Em 

v deflection c•ceffic•ient D~. 4.3 to 
• 5.8 VjEm 

Minimum screen area 12x10 cm2

Line width at 10µA 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 10µA beam current (approx.) 18 V 

Page 2, Issue 2. 



Oscilloscope Tube D18-160.. 

RASTER DISTORTION ANO 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 14J 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 will not differ by more than 2% from the sensitivity over 
2596 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 
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D18 -160.. Oscilloscope Tube 
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All dimensions in mm 
It is adcisableto 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 ane stress from the use of 

clamps and should not be suspended b}• the base. Connecting leads should not be 

soldered directl}• to the tube pins. 
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Magnetic Shield MS 84 

FIT 
GROMMET 

3 HOLES a DIA 
EQUISPACED 

3 PADS 
aox zsx e 

6OX25X6 

D18-160... 

330 

MATERIAL O.35±O~OSMum¢taI 
FINISH Silver hammer outside 
PADS Soft sponge closed 

cel l neoprene 

METAL TOLERANCES ± O 5 Unless 
otherwise stated 

Al l dim¢nsionsin mm 
Not to b¢ scaled 
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D18 -160.. Tube Coil TW 29 

MANDREL FOR TWIST COIL TW29 

i 

90 
DIA 

All dimensions in mm 

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.. 

WINDING 

i 

Not to be scaled 

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 necessar}•, cover with adhesive backed crepe paper and ensure that the 
edges of the coil are sealed in place. 

ELECTRICAL CHARACTERISTICS 

Resistance approx. 55052, 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 
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Oscilloscope Tube 
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 

Heater current 

ABSOLUTE RATINGS 

Vh 

Ih

8.3 V 

0.3 A 

D21-10.. 

li h 

Maximum fourth anode voltage Va4(max) 6.6 kV 

Maximum first and third anode voltage Val+a3 (max) 3.3 kV 

Maximum second anode voltage Vat (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 
w 

Maximum peak heater to cathode voltage vh-k(pk)max 150 kS2 a 
O 

Maximum x plate to third anode reaiatance Ra:-a3 (max) 100 kSi U y 
y W 

Maximum y plate to third anode reaiatance Ry-a3 (max) 100 kSt O m 
J 

Maximum grid to cathode reaiatance Rg-k(max) 1.5 MS2 J ~ 

Maximum p.d.a. ratio 2:1 
V 
C/J 
O 

Ali voltages referred to cathode unless otherwise stated. 

PHOSPHOR SCREEN 
This type is usually supplied with GH phosphor X21-lOGH) giving a green trace of 
medium abort persistence. Other phosphor screens can be made available to special 
order. 

Type D21-lOGH ie the commercial version of the CV9315. 

Thorn Radio Valves and Tubes Limited 
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D21-10.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid to all 

Cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl  plate to all, less y2 plate 

y2 plate to all, less yl plate 

cg-all 

ck-all 

cxl-x2 

cyl-y2 

cxl-all, Less x2 

cx2-all, leas xl 

cyl-all, less y2 

cy2-all, less yl 

TYPICAL OPERATION - voltages with respect to cathode 

Fourth anode voltage 

Flrst and third anode and shield voltage 

Second anode voltage 

Grid voltage for cut-of[ 

x deflection coefficient 

y deflection coefficient 

Minimum Screen area 

Va4 

Val+a3+e 

Vat 

Vg

Dx

Dy

8.0 pF 

10 pF 

4.0 pF 

2.0 pF 

8.0 pF 

8.0 pF 

6.0 pF 

6.0 pF 

4.0 6.0 kV 

2.0 3.0 kV 

540 to 800 to 
800 1200 V 

-24 to -36 to 
-56 -84 V 

23 to 34.5 to 
32 48 V/cm 

19 to 28.5 to 
27 40.5 V/cm 

15x15 15x15 em2

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 between two concentric rectangles 
12.5 em x 12.5 cm and 12.25 cm x 12.25 cm . 

Rectangularity of x and y axes is 90° t 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 SOV. 

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) 2.4kg 

MOUNTING POSITION -unrestricted 

Issue 3, Page 2 



Oscilloscope Tube 

214.5 ± 3 

~~o + So. 

~4 Q 

IC 

VIEW FROM PINS FREE END 

D21-10.. 

270f5 410 f 10 

REFERENCE LINE 4T 52.5 .D14 

III dimension in mm 

VIEWED FROM SCREEN ENO 
( PIN 6 4T BOTTOM ) 

Not to p~ scd~d 

Connecting leada .ahould not be soldered directly to tube pine. 

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 aub~ected to any stress from the use of 
clamps and should not be suspended by the base. 
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D21-10.. Magnetic Shield M S 52 

EXAMPLE OF TYPICAL SHIELD 

4 PADS 38 X 9~5 X 3~5 

MATERIAL O 35 t O.OS Mumetal 
METAL TOLERANCES ±O.S 

Unless otherwise stated 
FINISH Silvcr hammcr outsidc 
PADS Soft sponge clostd 

cell neoprene 

All dim(nsions in mm 
Not to be styled 

  216±I 
internal dia 

61±I  
internal d'a 

Thorn Radio Valves and Tubes Limited 
Issue I, Page E1 
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Oscilloscope Tube 

GENERAL 

This 21 cm (8.5 inch) diameter aluminised tube 
with electrostatic focusing and deflection has 
a largs display area and can operate at a p.d.a. 
ratio of 2: 1. 

Heater voltage 

Heater current 

Vh 

Ih

6.3 V 

0.3 A 

D21-102.. 

ABSOLUTE RATINGS 
Maximum fourth anode voltage Va4(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(man) 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 peaky plate to third anode voltage Vy-k(pk)max 500 V 
w 

Maximum peak heater to cathode voltage ~'h-k(pk)max 150 V a 
O 

Maximum x plate to third anode resistance Rx-a3 (max) 100 kS2 v cn 
y w 

Maximum y plate to third anode resistance Ry-a3 (max) 100 kSl O pp 
J ~ 

Maximum grid to cathode resistance Rg-k(m ax) 1.5 MS2 J ~ 

U 
Maximum p.d.a. ratio 2: 1 C/7 

O 
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 ban be made available to special 
order. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1 
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D21-102.. Oscilloscope Tube 

INTER -ELECTRODE CAPACITANCES 

Grid to all 

Cathode to all 

xl plate to x2 plate 

yl  plate to y2 plate 

xl plate to all, lase x2 plate 

x2 plate to all, lees xl  plate 

y l  plate to all, lase y2 plate 

y2 plate to all, lase y l  plate 

cg-all 

c k-all 

cxl-x2 
cyl_y2 

cxl-all, lees x2 

cx2-all, lase xl 

°yl-all, lase yz 
cy2-all, lees yl 

8.0 pF 

10 pF 

4.0 pF 

2.0 pF 

B.0 pF 

8.0 pF 

s.o pF 

8.0 p1' 

TYPICAL OPERATION -voltages with respect to cathode 

Fourth anode voltage Va4 8.0 kV 

First and Third anode and shield voltage Val+a3+s 3.0 kV 

Second anode voltage Va t 800 to 
1200 V 

Grid voltage for cut-of[ Vg -38 to 
-84 V 

x deflection coefficient Dx 34.5 to 
48 V/c m 

y deflection coefficient Dy 28.5 to 
40.5 V/cm 

Minimum screen area (corners cut) 15 x 15 cm2

RASTER DISTORTION AND ALIGNMENT 
The undeflected spot will fall in a circle of 10 mm radius shout the centre of the tutee 
face. 

Raster dletortion: the edges of a test raster will fall between two concentric 
rectangles 12.5 cm x 12.5 cm and 12.25 cm x 12.25 cm. 

Rectangularity of x and y axes is 90` ± 1° 

It !s 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 piste potential by more than SOV. 

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 

CTB 

2145 ±3 

38R 

D21 -102.. 

i 
lot'_ s 

t 
2~o±s 

410 ± 10 

REFERENCE LINE AT s2.5 DIA 

1
812E BASES ~l 18 MAX 

po}So• 

aq sc 

X 

SI f 2DIA 

k 
h 

h 
iC ~ 'a 2

tc 
VIEW FROM PINS FREE END 

All dim¢nsions in mm 

VIEWED FROM SCREEN END 
(PIN 6 AT BOTTOM) 

Not to b¢ scald 

Connecting leads should not be soldered directly to tube pins. 

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. 
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D21-102.. Magnetic Shield MS 52 

EXAMPLE OF TYPICAL SHIELD 

4PAD5 38X9•SX35 

MATERIAL 0 35 ± O.OS 
METAL TOLERANCES + O S 

Unlass otherwise stood 
FINISH Silver hammer outside 

PADS Soft sponge cbs¢d 
cell neoprene 

All dimensions in mm 
Not to be scaled 

216 ± I 
inurnal dia 

 61±I  
internal dia 

Thorn Radio Valves and Tubes Limited 
Page E1, Issue I 
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Oscilloscope Tube 

Maintenance Type 

5 / ~ xz x~ 
SC C4

Base B12F, Cap CTS 

GENERAL 

SE4D 

Y.   s 
x, -----I — F —xz
Yz   _ 
43 Q 

°j ~ J = 9: 
9i -- f 1 
k- 

~*°/ 
hr ~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 V n b•3 V 
Heater Current Ih 0.3 A 

ABSOLUTE RATINGS 
Maximum Fourth Anode Voltage Vac(max) 7.0 kV 
Minimum Fourth Anode Voltage Va4(min) 2.0 kV 
Maximum Third Anode Voltage Va3(max) 2'0 kV 
Maximum Second Anode Voltage Vaz(max) 500 V 
Maximum First Anode Voltage Va1(max) 1.7 kV 
Maximum Negative Control Grid Voltage —V8~ (m, x) 300 V 
Minimum Negative Control Grid Voltage —V g~ (m ;n) 1.0 V 
Maximum x plate to Third Anode Voltage Vx-aJ(rnax) 500 V 
Maximum y plate to Third Anode Voltage Vy_aJ(max) 500 V 
Maximum Peak Heater to Cathode Voltage ~h-k(pk)max 250 V 
Maximum x plate to Third Anode Resistance Rx-a3(max) 5.0 Mfg 
Maximum y plate to Third Anode Resistance Ry_a3(max) 100 kn 
Maximum Control Grid to Cathode Resistance RBA-k(max) 1.5 MS2 
Minimum Helix Resistance SO MS2 
Maximum P.D.A. Ratio 4~1 
All votages referred to cacliode unless otherwise stated. 

INTER-ELECTRODE CAPACITANCES 
Grid 1 to all 
Grid 1 to Grid 2 
Grid 2 to all 
Cathode to all 
x~ plate to xp plate 
y, plate to yp plate 
x~ and xp plates to y~ and yp plates 
x~ plate to all, less xp plate 
xp plate to all, less x~ plate 
y, plate co all, less yy plate 
yy plate to all, less yi plate 
Grid 1 to x~, xp, y, and yp plates 
The SE4D/P31 is also known as the CV8299. 
The SE4D/T14 is also known as the CV8300. 

Thorn Radio Valves and Tubes Limited 
Issue 2 ,Page 1 

~g1-all 
fgt-g2 
tg2-all 
tk-al I 
~x1-x2 
cy~-yp 

txt,x2-yt,y2 
~x1-all, less x2 
~x2-all, less x1 
Cy1-all, less y2 
~y2-all. less y1 
Cg1-x1,x2,y1 ,y2 

8.5 pF 
0~3 pF 
6.7 pF 
3.2 pF 
1.7 pF 
1.3 pF 
0.5 pF 
3.3 pF 
3.3 pF 
3.2 pF 
3.2 pF 
0.03 pF 

W 
d 
O 
U Cn 
~ w 
o m 
J 
J ~ 
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SE4D Oscilloscope Tube 

TYPICAL OPERATION—Voltages with respect to cathode. 

Fourth Anode Voltage V,y 3.0 4.0 6.0 kV 

Mean Deflector Plate Potential 750 1000 1500 V 

Third Anode Voltage for astigmatism 
correction Va3 750' 1000* 1500* V 

Second Anode Voltage for focus V,p 60 to 160 80 to 200 80 to 300 V 
First Anode Voltage V,~ 750 1000 1500 V 

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 Vt~ —27 to —50 —35 co —65 —53 to —98 V 
Beam Blanking Voltage Vtp 6951 9301 13951 V 

Maximum x plate Deflection Coefficient Dx(max) 19 25 37.5 V/cm 
Maximum y plate Deflection Coefficient Dy(rnax) 5.0 7.5 11.25 V/cm 
Maximum Second Anode Current la2(max) 10 10 10 µA 
Maximum Fourth Anode Current Ia4(max) 75 100 150 µA 
Minimum Screen Area 5 x 8 5x8 5X8 cm 
Line Width 0.5 0.4 0.35 m m 

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

t The beam is unblanked when V jp = V,~. 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 (VS) 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 

1 2 per cent. 
Rectangularity of x and y axes is 90° 1- 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 defocusinv 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 the 
position of the tube relative to transformers and chokes. 

Net Tube Weight-0.8 kg (1; Ib) 
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Oscilloscope Tube 

loa ± I ~, 
 ~ ~ 

30 

f 
450R 

178 
±5 

25 R 

IB
7

MAX
~ 

I 

1
zs±z 

CTB 

227'_ 3 

SIDEPINS 
I.O±O.1 OIA 
TO PROTRUDE 
•4.0±0•S 

57.5 MAX 
DIA 

— B12F BASE 

SE4D 

rzt~ 

362 MAX 

X 35° ±5_°

'~4 S°'~ /
x2 z 
l lI

IC I ". '+ YI 
So 

L 

O o4 

Y2 
5 SIDEPINS 
EOUISPACED 
ON 90° ARC 

VIEW FROM PINS FREE END 

All dimensions in mm. 

t14 s t 

VIEWED FROM SCREEN END 
(PIN 6 AT BOTTOM 

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 baze. Connecting leads should not be soldered directly to the tube 
pins. 

Tolerance on all side pin positions f S°. 

Issue 'l , Page 3 

w 
a 
O 
U 
N w 
O m 
J ~ 
J ~ 

U 
N 
O 



SE4D Magnetic Shield MS55 

EXAMPLE OF TYPICAL 3HIELD 

MATERIAL O.35 Mumttal 
METAL TOLERANCES * O.5 I 

unitss othtrwisc 
statcd 

FINISH sflvcr hammcr outsidc 
PAOs Soft spongt clostd 

ctll ncoprtnc. 

All dimtnslons In mm 
Not to be scaled 

12 I 
±I 

3 PADS 25 X 38 X i0 

intcrnal dia 

Thorn i`iadio Valves and Tubes Limited 
Iaeue 1, Page E1 
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Oscilloscope Tube SE5/2A 

y' 

xz 

Base 812F, Cap CT8 

a 9 ~~ 
.00 ,ok' 

hc~ o~~ax 
o ~o 

h o zc a,
k' o 0 9z 

g', :c 

r' 

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 P?(GL), P7(GM) and P11(BEl are 
available to special order. 

Heater Voltage V h 6~3 V 

Heater Current Ih 0•b A 

ABSOLUTE RATINGS 

Fourth Anode Voltage Va4 
Third Anode Voltage Vaa 
Second Anode Voltage Va z 
First Anode Voltage Vat
Negative Control Grid Voltage -Vgt
Beam Blanking Voltage Vgz
Peak x plate to Third Anode Voltage vx-a3(pk> 
Peal< 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 RRt _I~ 
Second Anode Current (each gun) I:,z 
P.D.A. Ratio (Va41Va3) 
Post Deflection Helix Resistance 

All voltages referred to cathode unless otherwise stated. 

INTER-ELECTRODE CAPACITANCES 
Grid 1 to all 
Cathode to al l 
xt plate to xz plate 
yt plate to yz plate 
xt plate to all, less xz plate 
xp plate to all, less xt plate 
y et plate to all, less yip plate 
y z plate to all, less y t plate 
y"t plate to all, less y"z plate 
y"z plate to ail, less y""t plate 
Grid 1 and Cathode to xt, x,, yt
* Each gun. 

and yz 

tg1-all 

~k-all 
txt-x2 
cyt _y2
~x1-all, less x2 
~x2-all, less x1 

t r •1-all, less y'2 

ty'2-all, less y"1 
cy"1-all, less y" 2 
cy" 2-afl, less y't 

plates Cgt k-x1,x2, yt, y2 

Net Tube Weight (approx) I.15 kg (25 Ib) 

Thorn F2adio Valves and Tubes Limited 
Issue 3, Page 1 

Max Min 

8.0 
2.0 

2.5 
0.7 

kV 
kV 

1 0 0 kV 
1 7 0 7 I<V 

200 
1.8 

1 0 
0 55 

V 
kV 

w 
a 
O 

500 - V C~ y 
500 - V N W 

5 0 - Mfg O pp 
J ~ 

100 - k f2 J ~ 

1.5 - Mf2 v 
10 - µA N 

40 O 

- 60 Mfg 

7•b* pF 
5~4'° pF 
3.05 pF 
1 •9* pF 
3~8 pF 
3.8 pF 
3.05 pF 
4 0 pF 
4.0 pF 
305 pF 
0.5* pF 



SE5/2A Oscilloscope Tube 

TYPICAL OPERATION 

All voltages referred to cathode unless otherwise stated. 

Fourth Anode Voltage 
Third Anode to Mean y plate Voltage for 

astigmatism correction 

Second Anode Voltage for Focus (Range) 

Va4

Va~y(av) 

Vat 

3.0 

~ 50 

75 to 250 

4.0 

f 50 

100 to 300 

6.0 

f 50 

150 to 450 

kV 

V 

V 

First Anode Voltage V,~ 750 1000 1500 V 
Interplate Shield to Mean x plate 

Voltage for optimum raster shape Vs-x(av) t50 f50 f50 V 

Mean Plate Potentials 750 1000 1500 V 
Control Grid Voltage for cut-off Vg~ —35 to —55 —45 to —75 —65 to —110 V 
Beam Blanking to First Anode Voltage Vg2_a1 - -50* —70* —100* V 

Beam Alignment to FirstAnode Voltage 
for coincidence of vertical traces Vbax-a~ f50 t50 i50 V 

Minimum Screen Area (each gun) 5 X 10 5 x 10 5 X 10 cm2 
Minimum Overlap 4.0 4.0 4.0 cm 

Minimum x plate Sensitivity Sx(min) 16.5 22 33 V/cm 

Minimum y plate Sensitivity Sy(min) 5.5 7.0 10.5 V/cm 
Line Width (Centre) 0.6 0.5 0.5 mm 
Line Width (Edge) 1.2 1 ~0 1 •0 mm 

*The beam is unblanked when Vgp=V,i. This grid 2 electrode should not be used as a 
brilliance control. 

Raster Distortion and Alignment 
Total scanned area is bcm (y) x 10cm (x) minimum, measured about a centre f 3mm from the 
centre of the tube face. 

Angle between axes of deflecting plates is 90° f 1°. 

Angle between axes of two guns is 1° maximum. 

The undeflected spots will lie within two rectangles 6 mm x 4 mm, the b 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, •.vill 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 t  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 a3 and r.he interplate st,ield (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. 

Issue 3, Page 2 



Oscilloscope Tube 

133.5 DIA. 
±2 

~`~ 30 

+ 4
25 

SIDE PINS SPACED 
20° ~40° BETWEEN 
y~2 AND s~ INS) 

xl 43 r 
J ~_ Y I 

60+5°

25R 
~~ 

SE5/2A 

l 
36 ±2 

229 ± 7 

X0558 

2474 380 max 

\ SIDE PINS I.O + O • I DIA. 
TO PROTRUDE 4.0±0.5 

63.5 DIA 
±1.5 

812E 5 

Y2 

sc a4 CT8 

Y 2 450+ 50 

1_ 
s 

" / 3 
n 

Y I 60°~ 5°

VIEWED FROM PINS FREE END 

All dimensions in mm. 

900 10

/
90 ±I°

VIEWED FROM SCREEN END 
PIN 3 UPPERMOST 

Not to be soled. 

Mounting Position—Unrestritted. 

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. 

Tolennce on all side pin positions f 5°. 

Issue 4, Page 3 

w 
tl 
O 
U ~ 

O m 
J ~ 
J ~ 

U 
N 
O 



SE5/2A 

EXAMPLE OF TYPICAL SHIELD 

MATERIAL 0.3530.05 Mumctal 
METAL TOLERANCES 3 O.5 Unkas 

othcnulsc stated 
FINISH Sllvcr hammeroutsldc 
PADS Sott sponge cbscd 

cell neoprene 
All 6mcnsions n mm 
Not to tx scaled 

Magnetic Shield MS58 

35 25 

—~—~ 

6 PADS 25 X 3B X 9.5 

25 
1 

I~~±I ~ mtcrna die 

Thorn Radio Valves and Tubes Limited 
Iae~e 2, Page E1 

its 
± I 

36 5 
I 

+2 7 

BR~MaR 



Oscilloscope Tube 
Maintenance Type 

GENERAL 

This short 13 cm diameter flat-faced tube with 
electrostatic focusing and deflection is designed 
for general purpose applications. It has a large 
screen area coupled with good performance and 
the added facility of beam blanking at anode 
potential which avoids d.c. coupling to the grid. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

SE5F/.. 

~ i 
M ~ i 44 

\ '~ Yi s 
x i x~ 
Y2 
~3 ~~ 02 

~~ ~~ 9s 
9i 
k 

h h 

ABSOLUTE RATINGS Max Min 
Fourth anode voltage Va4 5.0 1.5 kV 

Third anode voltage Va3 2.5 0.6 kV 

Second anode voltage Vat 500 0 V 

First anode voltage Val 2.5 0.7 kV 

Negative grid voltage -Vgl 300 1.0 V 

Beam blanking voltage Vg2 2.5 0.5 kV 

Peak x plate to third anode voltage vx-a3(pk) 500 - V 
w 

Peak y plate to third anode voltage vy_a3(pk) 500 - V a 
O 

Peak heater to cathode voltage vh-k(pk)max 250 - V V y 
to w 

x plate to third anode resistance Rx-a3 5.0 MS2 o m 
J ~ 
J y plate to third anode resistance Ry-a3 100 - kS2 

~ 

U 

Control grid to cathode resistance Rgl_k 1.5 MS1 H 
O 

Second anode current Ia2 10 µA 

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

Helix resistance - 15 MS2 

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 
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SESF/.. Oscilloscope Tube 

INTER —ELECTRODE CAPACITANCES 

Grid 1 to all 

Grid 2 to all 

Cathode to all 

xl plate to x2 plate 

yl plate to Y2 plate 

xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, leas y2 plate 

y2 plate to all, less yl plate 

xl, x2 plates to yl, Y2 plates 

Grid 1 &cathode to xl & x2 plates 

Grid 1 &cathode to yl & Y2 plates 

Anode 4 to coating M (approx. ) 

ogl-all 

cg2-all 

ck-all 

cxl-x2 

cyl-y2 

cxl-all, less x2 

ex2-all, less xl 

cyl-all, less y2 

cy2-all, less yl 

cxl,x2 -yl,y2 

cgl,k-xl,x2 

cgl,k-yl,y2 

ca4-M 

TYPICAL OPERATIONS- 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 

Va4 

Va3 

Vat 

First anode voltage Val 

Shield voltage for optimum raster shape Vs

Beam blanking voltage for cut-off 

Control grid voltage for cut-off 

x deflection coefficient 

y deflection coefficient 

Vg2 

Vgl 

Dx

Dy

Minimum screen area (corners cut-off) 

Llne width at centre at 10µA beam current 
measured by microscope 

2.0 3.0 

1000 1500 

1000* 1500* 

50 to 75 to 
200 250 

1000 1500 

1000* 1500' 

9501 14301 

-30 to -45 to 
-55 -80 

18.6 to 28 to 
23.5 35 

7.4 to 11 to 
10 15 

8 x 10 8x10 

0.6 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 V 

2000• V 

80 to 
360 V 

2000 V 

2000* V 

19001 V 

-56 to 
-100 V 

37 to 
47 V/cm 

14.5 to 
20 V/cm 

8x10 cm2

0.4 mm 

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

t The beam is unblanked when Vg2 =Val. This grid 2 electrode should not be used 
as a brilliance control. 
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Oscilloscope Tube SE5F/.. 

RASTER DISTORTION AND ALIGNMENT 

The following data applies fcr 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 ales[ raster wil:fall between two concentric rectangles 
lOcm x 6cm and 9.SOcm x S.SScm. 

Raster geometry can be adjusted by varying the interplate shield voltage (Vs) with 
respect to the mean deflector plate potential. The interplate shield voltage (Vs)for 
optimum raster shape will be within t SOV of the mean defiector piate potential, though 
differing from the third anode voltage (Vag). It is essential to ensure that the correct 
raster shape has been achieved b,y 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°. 

Loth 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 s 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.Okg (2.251b) 

MOUNTING POSITION -unrestricted 
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SE5F/.. 

25 

.~ 
143 
t3 

133.5 ± 2 
30 

B12F BASE 

14 
MAX 

CT8 

50 R 
REFE• N 

56 
31.5 

IB MAX 

VIEWED FROM PINS FREE END 

All dimcnsions in mm 

Oscilloscope Tube 

EXTERNAL. CONDUCTIVE COATING 

I 69 
MIN 

165 
}  ±3 

183 
±5 

330 
MAX 

CE LINE AT 575 DIA 

VIEWED FROM SCREEN END 
PIN 6 AT BOTTOM 

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. 
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Magnetic Shield MS 59 

EXAMPLE OF TYPICAL SHIELD 

MATERIAL 0 35 Mumetal 
METAL TOLERANCES * O.5 
FINISH Silver hammcr 

outside 
Matt black 
insidc 

PADS Soit spongc 
closcd ccll 
ncoprenc 

All dimcnsions in mm 
Not to be scalcd 

6 PADS 30X9 SX 3 2 

3 HOLES 4DIA EQUISPACED 

rn~ ~ In n. 

29 DIA 

 127±I 
internal d•a 

ill 
l i l 
I I I 

ilJ + 
~_ IS 

'S t 

6111 
internal dia 

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





Radar Tube 

GENERAL 

Round flat face 12 inch tube, 50° deflection 
Magnetic focus and deflection 
Straight tetrode gun, non ion trap 
Aluminised screen, orange trace 
LC phosphor, very tong persistence 

Heater Voltage Vh 6.3 

Heater Current Ih 0.3 

V 

A 

ABSOLUTE RATINGS-voltages referred to cathode 

CV429 
Maintenance Type 

Maximum second anode voltage Va2(max) 15.5 kV 

Minimum second anode voltage Vat (min) 9.0 kV 

Maximum first anode voltage Val (max) 600 V 

Minimum first anode voltage Val (min) 250 V 

Maximum heater to cathode voltage Vh-k(max) 
heater negative (d. c . ) 150 V 

Maximum beam current lb(max) 50 F~ 

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 Vat 15 kV 

First anode voltage Val 300 V 

Grid to cathode voltage for cut-off Vg_k -30 to -90 V 

Average peak to peak modulating voltage 
for modulation up to 50 µA 24 v 

0= y 
aW 
D m 

Maximum deviation of unfocused and 
undeflected spot from centre of screen 15 mm 

Q ~ 
0= ~ 

Maximum unfocused spot diameter for 
50 µA beam current 15 mm 

Maximum line width for 50 µA beam current' 0.4 mm 

LC screen persistence to 10% (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 
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CV429 Radar Tube 

305+2.0
— 2. 5 

265 MIN 
USEFUL SCREEN DIAMETER 

180±6 

272±3 5 

510 f  10 

120 

59 19 
S2 OR 

1000 R 

REFERENCE LINE *

32f s•oa 
APPROX t OF SCAN COIL 

I 

1 CENTRE OF MAGNETIC 
LENGTH OF FOCUS UNIT 

34 MIN 
DIA 

B12A BASE 

NP NP 

k 
All dimensions in mm Not !o 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' . 

RING GAUGE 
(SEE TABLE BELOW) 

RI\G GAtiGE 
mm 

DISTANCE FROM 
CENTRE OF SCREEN 

280 y3 ± 10 
230 150 ± 9 
180 lyl + 8 
130 222 + 7 
80 lay + s 
36.1 272 ± 3.5 

Issue 1, Page 2 



Compass Tube 

rev Hv 

5C Q 

B12A. (5 Pinl Base, CT8 Cap 

CV5119 
Maintenance Type 

hh 

GENERAL 

Round Flat Face ~ 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 
Heater Current 

RATINGS 
Maximum Anode Voltage 
Minimum Anode Voltage 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) 

Vh
ih

6" 3 V 
06 A 

Ya(max) 
Ya(min) 

Yt;-kimax) 

10* kV 
7•S kV 

150 V 

' 10 kV is a design centre rating, the absolute maximum of 12 5 kV must not he exceeded. 

I!Vl"ER-ELECTRODE CAPACITANCES' 
Cathode tc all tk-all 
Grid to all tg-al I 

t These capacitances include ar, AEI wafer type duodecal holder. 

5 3 
47 

pF 
pF 

~ y 
TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode) Q W 

p m 
Anode Voltage 
Grid to Cathode Voltage for cut-off of 140 mm 

V, 9"5 kV Q ~ 
~~ 

focused line Vg -43 to -93 V 
Average Peak to Peak Modulating Voltage for 

modulation up to 150 µA 30 V 
Maximum Peak to Peak Modulating Voltage for 

modulation of limit CRT up to 150 µA 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 2a Ib Packed 16; Ib 
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CV5119 

Issue 1, Page 2 

.'n 

Z tl 

-r 
<~ 
zd 
a~ 
W= 
r~ 
W3 

OZ 
Z -
<~ 

Compass Tube 

T
hi

s 
sc

al
e 

is
 u

ni
fo

rm
ly

 g
ra

du
at

ed
. 

•D
et

er
m

in
ed

 b
y 

R
ef

er
en

ce
 L

in
e 

G
au

ge
 N

o
. 6

. A
ll 

di
m

en
si

on
s 

in
 m

m
. 

N
o

t t
o
 b

a 
sc

al
ed

. 



Compass Tube 

Maintenance Type 
NV NV 

NV No 

6 7 
5 ° 0 8 

HP /. ° A~ ° NV 09 

°10 

°I I 
c 

sc Q 
l 

B12A (5 Pin) Base, CT8 Cap 

GENERAL 

Round Flat Face --6 in. Diameter 
Internal Compass Scale 
Aluminised Screen—Green Trace 
Magnetic Focus and Deflection 

Heater Voltage 
Heater Current 

CV5203 

Treated to reduce Specular Reflection 
Graduated with Octantal Correction 
T1 Phosphor—Medium Persistence 
High Brightness Level 

Vh 6.3 V 
Ih 0.6 A 

RATINGS 
Maximum Anode Voltage V,(m„~) 10' kV 
Minimum Anode Voltage Va(min) 7.5 kV 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) Vh-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 t 

Cathode to ail ck-all 5.3 
Grid to all cY_all 4.7 

t These capacitances include an AEI wafer type duodecal holder. 

TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode) 

pF 
pF 

~ y 
Q ~ 

Anode Voltage V, 9.5 
Grid to Cathode Voltage for cut-off of 140 mm 

kV p m 
Q ~ 
~ ~ 

focused line Vc —43 to —93 V 
Average Peak to Peak Modulating Voltage for 

modulation up to 150 µA 30 V 
Maximum Peak to Peak Modulating Voltage for 

modulation o(limit CRT up to 150 µA 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 164 Ib 

Thorn Radio Valves and Tubes Limited 
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Radar Tube 

PRELIMINARY DATA 

GENERAL 
Round face, 10 cm tube, 30° deflection 
36.5 mm maximum neck diameter 
Electrostatic focus, magnetic deflection 
Straight gun 
Clear glass 

Heater voltage 

Heater current 

Vh 6.3 V 

Ih 0.3 A 

Dg 

Q I 

k 

F10-100.. 

hh 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4 (max) 8.0 kV 

Minimum second and fourth anode voltage V a2+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, 
heater negative (d. c. ) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k(pk)max 

250 

400* 

V 

V 

Maximum impedance, grid to cathode(50 Hz) Zg-k(max) 0.5 M S2 

Maximum resistance, grid to cathode Rg-k(m ax) 1.5 M S2 

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 
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F1O-100.. Radar Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

* Bolder capacitance balanced out. 

ck-all 

cg-all 

3.5 

10 

pF 

pF 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage Vat+a4-k 5.0 kV 

First anode voltage Val-k 400 V 

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 a 

TYPICAL OPERATION -Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 5.0 kV 

First anode voltage Val _g 400 V 

Third anode voltage range for focus Vag_g 0 to 400 V 

Cathode to grid voltage range for Vk_ 
cut-off of raster 

g 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.. 

31 6 
~_ 

135 
± 5 CT6 

1OOt2 
DIA 

86 MIN 
USEFUL SCREEN 

DIA 

aEFEAENCE LINE 
AT 38 DIA 

B 14G 
BASE 

IC NP 

60 
34 

t~ 

36.5+I.5 DIA 

IN LINE WITH PIN 0 

~ / + 1 

O' 
x 

~ °z ~ °a 
°3 

IC\ O ~ D o 71C 

NC I I, 
h h 

VIEW OF FREE END 

266 
±5 

All dimensions in mm Not to b~ scaltd 

* Gauge 38 mm internal diameter, 50 mm long to allde freely over neck. 
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F15 -101.. 

GENERAL 

Round face, 15 cm tube, 53° deflection 
29.4mm maximum neck diameter 
Electrostatic foc~is, magnetic deflection 
Straight gun, aluminised screen 
Clear glass 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

a3 

GI 

k 

Radar Tube 

hh 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4 (max) 13.51 kV 

Minimum second and fourth anode voltage Vat+a4 (min) 7.5 kV 

Maximum third anode voltage Va3 (max) +1000 to -500 V 

Maximum first anode voltage Val (max) 550 V 

Maximum heater to cathode voltage, 
heater negative (d. c . ) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k(pk)max 

250 

400 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MSt 

Maximum resistance, grid to cathode Rg-k(max) 1.5 MS2 

All voltages referred to cathode 

t Ia2+a4 - 0 

§ During a warming up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually supplied with LD phosphor (F15-lO1LD) giving an orange trace of 
very long persistence. Other phosphors can be made available to special order. 

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

Thorn Radio Valves and Tubes Limited 
Issue 2, Page 1 

BRiMAR 



Radar Tube F 15 -101.. 

INTER - ELECTRODE CAPACITANCES . .) 
Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg-all 6.5 8. 0 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 Vat+a4-k 9.0 kV 

First anode voltage Val-k 400 V 

Third anode voltage range for focus Va3_k 0 to 400 V 

Average peak to peak picture 
modulating voltage for 200µA cathode current 29 V 

Grid to cathode voltage range for Vg
cut-off of raster 

-k 
-40 to -77 V 

LD screen raster persistence to 10% (approx.) 4.0 s 

TYPICAL OPERATION -Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 9.0 kV 

First anode voltage Val_g 400 V 

Third anode voltage range for focus Va3_g 0 to 400 V 

Average peak to peak picture 
modulating voltage for 200µA cathode current 25 V 

Cathode to grid voltage range for Vk_ 
cut-off of raster 

g 
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 
stationary or slow moving spot. 

TUBE WEIGHT (approximate) - 0.6 kg 

MOUNTING POSITION -unrestricted 
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F15-101.. Radar Tube 

Iso± z 

MIN USEFUOL SCREEN DIA 

120 

4.5 
tl 

1 

238 
+4 

26.2 ~ / 
T. P. I 
i 

2OR 

4O0R 

II O.4T.P 

130 
t5 ISOR 

29.4 MAX 
27• BMIN 

BBH BASE 

All dimcnsions in mm 

LINE * 

19 + TP 24•IT.P 

i 

86 
+4 

9 

POSITION 
ITOL±10° 
sc 0 2 >~4

h 

0 0 
5 4 

NP~ —''03 

VIEW OF FREE END 

Not to be scaled 

A straight line passing centrally through the neck will pass within t 2 mm of the centre 
of the screen. 

* Determined by reference gauge No. 31 
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Radar Tube 

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 

Heater current 

Vh 6.3 V 

Ih 0.3 A 

ABSOLUTE RATINGS (voltages referred to 

Maximum second and fourth anode voltage 

Minimum second and fourth anode voltage 

Maximum third anode voltage range 

Maximum first anode voltage 

Minimum first anode voltage 

Maximum negative grid voltage 

Maximum positive grid voltage 

Maximum heater to cathode voltage 
heater negative (d. c. ) 
heater positive (d.c.) 

Maximum peak heater to cathode voltage 
heater negative 
heater positive 

Maximum third anode current 

Maximum first anode current 

Maximum heater to cathode resistance 

Maximum grid to cathode resistance 

Maximum grid to cathode impedance (50 Hz) 

Maximum cathode to earth impedance (50 Hz) 

F16-101.. 

cathode) 

Vat+a4(max) 18 kV 

Vat+a4(min) 10 kV 

Va3 (max) +1000 to -500 V 

Val (max) 600 V 

Val(min) 300 V 

-Vg(max) 150 V 

Vg (mom) 0 V 

Vh-k(max) 
200 V 

vh-k(pk)max 

125 V 

300 V 
250 V 

Ia3 (max) t 15 1`A 

Ial (max) ±15 F~ °~ 
~ y 

Rh-k(max) 1.0 M St Q W 

Rg-k(max) 1.5 Mil 
O m 
Q~ 
~~ 

Zg-k(max) 500 kit 

Zk-e(max) 100 kit 

PHOSPHOR SCREEN 

This tube [e usually supplied with LD phosphor (F16-lO1LD) gluing an orange trace of 
very long persistence. Other phosphors can be made available to special order. 

Thorn Radio Valves and Tubes Limited 
Issue i, Page 1 



F16-101.. 

INTER -ELECTRODE CAPACITANCES 

Radar lrube 

Cathode to all c k-al l < 6.0 pF 

Grid to all 

Anodes 2 and 4 to external conductive coating, 
M (approx.) 

° g-all 

cat+a4-M 

<10 

750 

pF 

pF 

TYPICAL OPERATION 

Second and fourth anode voltage Vat+a4 14 kV 

Third anode voltage range for focus Va3 0 to 400 V 

First anode voltage Va l 500 V 

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 Vk_g* 25 to 40 V 

Average peak to peak modulating voltage 
for modulation up to 150µA 25 t V 

Line width at Ia2+a4 - 50 µA 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 with this window does not exceed 0.5 milli-
r3ntgens 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. 

~ 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 flashover protection is ineorporatedthe chassis return path of M should be made 
in a manner appropriate to the protection system employed. 

Tubes incorporating a BSH Sparkguard base will have a suffix letter after the type 
number. For details of the Sparkguard bases see separate sheets. 

Issue 1, Page 2 



Radar Tube 

  160±3 DIA  

{{{...... 135 DIA NOM 
I USEFUL SCREEN DIAMETER 

35.3 

h 

All dimensions in mm 

` +S 

~f 

EXTERNAL 
CONDUCTIVE 
COATING M 

REFERENCE LINE f 

Id0 

BBH BASE 
67-I - 31a 

F16-101.. 

45 

CTB 
67 III- 2 

i 
80 
_5 

180 
±3 

'3bo 

26.5 
M4X 

EFFECTIVE CENTRE 
OF DEFLECTION ' 

37^ 

29 4 MAX 
278 MIN D14 

±10 

Not to be scaltd 

+ Anode cap in line with pin 4 + 10° . 

t 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 of the 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.. 

GENERAL 

Round face, 21cm tube, 41' detlectio❑ 

Electrostatic focus, magnetic deflection 
Straight gun, aluminised scree❑ 
Clear glass, external conductive coating 

35.5 mm maximum neck diameter 

Heater voltage Vh 6.3' V 

Heater current Ih 0.3 A 

Radar Tube 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(max) 18 t kV 

Minimum second and fourth anode voltage Vat+a4 (min) 10 kV 

Maximum third anode voltage range Va3 +1000 to -300 V 

Maximum first anode voltage Val (max) 800 V 

Minimum first anode voltage Val(min) 400 V 

Maximum negative grid voltage 'Vg(max) 150 V 

Minimum peak 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.) 

Maximum peak heater to cathode voltage vh-k(pk)max 

125 V 

heater negative 300 V 

heater positive 250 V 

Maximum first anode current Ial (max) ±15 µA 

Maximum third anode current Ia3 (max) +15 µA 

Maximum heater to cathode resistance Rh-k(max) 1.0 MS) 

Maximum grid to cathode resistance Rg-k(max) 1.5 MS2 

Maximum grid to cathode impedance (50 Hz) Zg-k(max) 500 kit 

Maximum cathode to earth impedance (50 Hz) Zk-e(max) 100 kSi 

• For series operation the 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-TOLD) giving an orange trace of 
very Long persistence. Other phosphors can be made available to special order. 

Thorn Radio Valves and Tubes Limited 
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Radar Tube 

INTER -ELECTRODE CAPACITANCES 

F21-10. 

Cathode to alt °k-all < 6.0 pF 

Grid to all °g-all < 10 pF 

Anodes 2 and 4 to external conductive coating °a2+a4-M 
M (approx.) 1000 pF 

TYPICAL OPERATION 

Second and fourth anode voltage Vat+a4 14 kV 

Third anode voltage range for focus Va3 0 to 400 V 

First anode voltage Val 600 V 

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 V 

Average. peak to peak modulating voltage 
for modulation up to 150 µA 25 t V 

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. 

') Grid modulation from spot cut-off. 

TUBE WEIGHT (approximate) - 2.6 kg (5Ib10oz) 

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 flashover protection is incorporated the 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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F21-10.. Radar Tube 

21432. 5 pIA 

NP 

ANODE 
CAVITY 
CAP CT8 

Oj 

USEFUL SCREEN DIA 
197 MIN 

850R SRr 

..''~/ 

1 / ~! 
~/ 

`S  • , 

• a ~ 

19 I —1—  `~~~~ 
1 31.5'MAx ~~, 

AT 3a dA 
t  ,O~ EFFECTIVE 

/;' DEFLECTION 

X1111 

I~ 

88H BASE .1 I

t 
t4 

~jo_lo 

25.4 

5oa10 

240 

ENTERNAL 
±4 

CONDUCTIVE 
COATING (M ) 

RING GAUGE POSITION 
AT 70 DIA 

R N N 

35~~0 DIA 

All dimensions in mm 

• Weld is contained within this area (12 mm) 

t Anode cap in line with spigot ± 10'. 

$ Gauge 36 mm I/D x 100 mm long to elide freely over neck. 

160 
35 

i

450 
MAX 

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 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 

Maintenance Type 

43 NP 

h h 

© 42 ̀  44 

B8H Base CT8 Cap 

GENERAL 

43 
a I -

k-

1 H 

1 t -I 

~ r-~—. 

~~ 

h h 

a2,aq

9 

Round Face —8z in. Diameter Deflection Angle —65° Diameter 
Electrostatic Focus—Magnetic Deflection Aluminised Screen —Orange Trace 
Straight Gun —Non Ion Trap LC Phosphor —Very Long Persistence 

External Conductive Coating 
Heater Voltage V h 6.3* V 
Heater Current Ih 0.3 A 

ABSOLUTE RATINGS 

Maximum Second and Fourth Anode Voltage ya2,a4(max) 18t kV 
Minimum Second and Fourth Anode Voltage Va2,a4(min) 10 kV 
Maximum Third Anode Voltage (Range) Va3(rriax) +1000 to -300 V 
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 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 Negative Grid Voltage -Vg(max) 150 V 
Minimum Peak Negative Grid Voltage -vg(pk)min 1 •0 V 
Maximum First Anode Current la1(max) X15 µA 
Maximum Third Anode Current laa(max) ±15 µA 
Maximum Heater to Cathode Resistance Rh-k(max) 1'0 M G 
Maximum Grid to Cathode Resistance Rg_k(max) 1.5 M S2 
Maximum Grid to Cathode Impedance (f=50 Hz) Zg_k(max) 500 k S2 
Maximum Cathode to Earth Impedance (f~50 Hz) Zk-e(max) 100 kS1 

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 68H sparkguard base will have a suffix S after the type number. 
For details of the sparkguard base see separate sheet. 
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F21-12LC 

INTER-ELECTRODE CAPACITANCES 

Radar Tube 

Grid to all cg-aii <10 PF 
Cathode to all ck_an <6.0 pF 
Anode 2 and Anode 4 to External 

Conductive Coating (approx.) ~a2,a4-M 750 pF 

TYPICAL OPERATION 

Second and Fourth Anode Voltage Va2,a4 14 kV 
Third Anode Voltage for Focus (Range) Vag 0 to 400 V 
First Anode Voltage Val 600 V 
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 V 
Average Peak to Peak Modulating Voltage 

for modulation up to 150µA 25 j' V 
LC Screen Persistence 200; 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, afl 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 1% 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 I'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 milliriintgens 
per hour, the window will normally provide adequate protection. 
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Radar Tube F21-12LC 

214.3±2.5 DIA 
~3°t  

I° 
197 

MIN USEFUL SCREEN DIAMETER 

345f'8 

25 

120 

* REFERENCE LINE 
AT 36 DIA 

BSOr 

3 74 r 

EXTERNAL—'~ 
CONDUCTIVE 
COATING 

35±~~ODIA—~ 

Sr 

82f4 

37•Sr 

ISr 

ANODE CAVITY 
CAP CTB 

ANTI —CORONA 
COAT I N G 

144± 3 

160 

65° 'C' 

\ \ 

() f 

NP 

4 3 

al 

~BBH BASE 

9 

; h 

h 

C2 ~Q4t 

All dimensions in mm. Not to be scaled. 

Notes 
* Gauge 36 mm IUD x 100 mm long to slide freely o~rer neck. 

t Anode cap in line with base key, tolerance f 15°. 

The tube should not be handled in the region of the anti-corona coating. 
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F21 X130.. 

GENERAL 

Round face, 21 cm dia.tube 60°deflection. 
Clear glass. Aluminised screen. 
Electrostatic focus, magnetic deflection 
29.4 mm maximum neck diameter. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

43 

a~ 

k 

Radar Tube 

9 

ABSOLUTE RATINGS - voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage range Va3(max) ± 500 V 

Maximum first anode voltage Val(max) 550 V 

Maximum negative grid voltage - Vg(max) 2'00 V 

Maximum peak negative grid voltage - vg(pk)max 400 V 

Minimum negative grid voltage - Vg(min) 1.0 V 

Maximum heater to cathode voltage Vh-k(max) 
heater negative (d. c. ) 

Maximum peak heater to cathode voltage vh-k(pk)max 

200 V 

heater negative 400* V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MS2 

* During awarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

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 BSH Sparkguard base will have a suffix letter after the typa 
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 Limited 
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Radar Tube 

INTER -ELECTRODE CAPACITANCES 

F21-130.. 

Cathode to all ck-all 3.0* pF 

Grid to ail 

Anodes 2 and 4 to external conductive 

eg-all 

cat+a4-N[ 

6.5* pF 

coating M (approx.) 800 pF 

* Holder capacitance balanced out. 

TYPICAL OPERATION- Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage ~a2+a4 14 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Va3 0 to + 400 V 

Grid to cathode voltage range for Vg
cut-off of spot -34 to -78 V 

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. 

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. 

f MOUNTING 

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. 

I 
Whenflashover protection is incorporated the chassis return path of M should be made 
in a manner appropriate to the protection scstem emploced. 

TUBE WEIGHT (approximate) -net 3 kg ~ y 
Q W 
O m 
a~ 
~ ~-
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F21-130.. 

zla•3 ±2 s 

197 MIN 
USEFUL SCREEN DIAMETER 

EXTERNAL 
CONDUCTIVE 
COATING 

POSITION 
TOL ±IOC 

02'04 

01 ~ ~ y

VIEW OF FREE END 

All dimensions in mm 

24 a MAX 
27 0 MIN 

Radar Tube 

+ 6 

MIN 

Not to be scaled 

There is an annular region of anti-corona coating with an eternal diameter ui' ~:; mm 
surrounding the CTS cap, the tube should not be handled in this region. 

* Determined by reference Line gauge No. 15 (See E,. D. S. Av. S-O-i)1-15) 

Page :3,. Issue 'l . 



Radar Tube 
a3 :c 

ac x2.44 
I 

B12A (7 pin) Base, CTS Cap 

GENERAL 

F22-10LD 

Round Face —9 in. Diameter Deflection Angle —60° Diameter 
Electrostatic Focus—Magnetic Deflection Aluminised Screen—Orange Trace 
Straight Gun —Non Ion Trap LD Phosphor —Long Persistence 

External Conductive Coatin;; 
Heater Voltage V h b•3 V 
Heater Current li , 0.3 A 

RATINGS 
Maximum Second and Fourth Anode Voltage Va2,a4(max) 15* kV 
Minimum Second and Fourth Anode Voltage V'a2,a4(min) 8.0 kV 
Maximum Third Anode Voltage V'a3(max) f 500 V 
Maximum First Anode Voltage Va1(max) 500 V 
Maximum Heater to Cathode Voltage, V'h-k(max) 

Heater Negative (d.c.) 200 V 
Maximum Peak Heater to Cathode Voltage, ~h-k(pk)max 

Heater Negative 400t$ V 
* 15kV is a design centre rating, the absolute rating of 16 5 kV must not be exceeded. 
t Absolute rating. 
$ During awarming-up period not exceeding 1 minute. 

INTER-ELECTRODE CAPACITANCES 
Cathode to All 
Grid to All 
Anode 2 and Anode 4 to External Conductive Coating 
§ These capacities include a typical duodecal holder. 

TYPICAL OPERATION—Grid Modulation (Voltages referred to cathode) 
Second and Fourth Anode Voltage ~'ay,ay 12 kV 
First Anode Voltage b',~ 300 V 
Third Anode Voltage for Focus (Range) V'a3 —300 to ~-300 V 
Grid to Cathode Voltage for Cut-off of Raster ~'g —30 to —78 V 
Average Peak to Peak Modulating Voltage for 

Modulation up to 150µA 2A V 
Line Width (Ia2 }i 4=50µA) 0.4 to 0.6 mm 
LD Screen Persistence to 10'0 (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) 2.7 M:g (6 Ib) 
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F22-10. . 

228 2 2 DIA. 

200 MIN 
USEFUL SCREEN DIAMETER 

400 
t8 

EXTERNAL 
CONDUCTIVE 
COATING 

REFERENCE 
LINE 

I65 

34.5 Y I.O 
DIA 

B 12 A BASE 

All dimensions in mm Not to be scalcd 

Radar Tube 

30.0 

~` 

,./ 110 DIA 
r 
CT8 

125 
t4 

186 O 
23 s 

NP 41 
NP 9 10 k g II 

IC7 

a 
Ps 29

4NP 3 NP 
VIEW OF FREE END 

2h 

~s -42, 44*
h 

* Anode cap in line with spigot ± 15° 

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. 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 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 

Heater voltage 

Heater current 

Vh 

Ih 0.3 A 

6.3 V 

M 

~3 
a~ 

k 

F22-11.. 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 16.5 kV 

Minimum second and fourth anode voltage Vat+a4(min) 8.0 kV 

Maximum third anode voltage range Va3 (max) + 500 V 

Maximum first anode voltage Va 1(max) 500 V 

Maximum heater to cathode voltage Vh-k(max) 
heater negative (d.c.) 

Maximum peak heater to cathode voltage vh-k (pk) max 

200 V 

heater negative 400j V 

f During a warming-up period not exceeding 1 minute. 

PHOSPHOR SCREEN 

This type is usually supplied with LD phosphor (F22-1].LD) giving an orange trace of 
very long persistence. Other phosphor screens can be made available to special order. 

~ y 
Q W 
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~~ 

Thorn Radio Valves and Tubes Limited 
Iasue 2, Page 1 



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,) cat+a4-M 750 pF 

* Including a typical duodecal holder. 

TYPICAL OPERATION -grid modulation (voltages referred to cathode) 

Second and fourth anode voltage Vat+a4 12 kV 

Third anode voltage range for focus Vag -300 to +300 V 

First anode voltage Va l 300 V 

Grid to cathode voltage for cut-off of raster Vg_ k -30 to -76 V 

Average peak to peak modulating voltage 
for modulation up to 150 µA 24 V 

Line width at Ia2+a4 - 50µA 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 k 
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 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 (M) should be made in a manner appropriate to the protection system 
employed. 
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Radar Tube F22-11.. 

zze±z 
pIA 

200MIN 
USEFUL SCREEN DIAMETER 

EXTERNAL CONDUCTIVE 
COATING 

37\ 

-6 

NP OI

NP NP 

VIEW OF 

EFFECTIVE CENTRE z0 

OF DEFLECTION 

h 
sc 

fl 
O2. 04 

FREE END 

All dirn¢nsions in mm 

* Anode cap in Line «ith spigot ± 

110 
~/pl A 

~~ 

1
30 i r ~ 

125 
+4 

i86 
±3.5 

REFERENCE 
CT8 LINE j 

IOR 

34.5 
—aa • O 

pIA 

Bi2A BASE 

400 

165 

±g 

Not to b¢ scaled 

10'. t Determined by 36.1 diameter ring gauge. 

There is an annular region oC anti -corona coating' with an eternal diameter of 75 mm 
surrounding the CTS cap, the tube should not be handled in this region. 

The projected neck axis shall pass within 3.6 mm of the geometric• centre of the tube 
face. 

The eccentricity of the neck a.~is with respect to a line perpendicular to the geometric 
centre of the tube face shall not emceed -+.0 mm at the deflection centre and -a.5 mm at 
a point 102 mm from the reference line. 
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F31-10LC 
F31-10LD 

4 3 NP 

© d a~ 4 4 

88H Base CT8 Cap 

GENERAL 

Round Face —12 in. Diameter 
Electrostatic Focus —Magnetic Deflection 
Straight Gun —Non Ion Trap 
External conductive Coating 

Radar Tube 

Deflection Angle ^40° Diameter 
Aluminised Screen —Orange Trace 
LC Phosphor —Very Long Persistence 
LD Phosphor —Long Persistence 

Heater Voltage Vh 6.3 
Heater Current Ih 0.3 

RATINGS. 

V 
A 

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 V 
Maximum First Anode Voltage Val (max} 800 V 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) 
Vh-k(max) 

200 V 
Maximum Peak Heater to Cathode Voltage, 

Heater Negative 
~h-k(pk)max 

300t$ V 
Minimum Negative Grid Voltage —Vg(min) 1.0 V 
Maximum Negative Grid Voltage —Vg(max) 200 V 
Maximum Grid to Cathode Resistance Rg-k(max) 1.5 Mfg 

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 awarming-up period not exceeding 1 minute. 

INTER-ELECTRODE CAPACITANCES 

Grid to a!I cg-ali <10 pF 
Cathode to all 
Anode 2 and Anode 4 to External Conductive 

Coating (approx) 

ck-all 

ca2,a4-M 

< b•0 

2500 

pF 

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 Val 600 V 

Third Anode Voltage for focus (Range) Va3 —300 to -}-300 V 
Grid to Cathode Voltage for visual extinction of 
focused spot Vg —40 to —85 V 

Average Peak to Peak Modulating Voltage for 
modulation up to 150 µA 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 radi:ition 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 toot lambert to approximately 1% of that value. 

MOUNTING POSITION—Unrestricted 

Net Tube Weight (approx)-13 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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F31-10LC 
F31-10LD 

0245 

50 

184±3 

EXTERNAL 
CONDUCTIVE 
COATING 

I1O +10 dia 

572 MAX ANTI-CORONA 

COATINC75 DIA 

 3ost 2.°dia 

265 
USEFUL SCREEN 
DIAMETER 

19r 1000 r 

~` REFERENCE 
LINE A7 36 dia 

30 DIA 

EFFECTIVE 
CENTRE OF 
DEFLECTION 

35 +O.5 
—1.O 

BBH BASE 

All dimensions in mm. 

31.5 MAX 
1 

Not to be scaled. 

Radar Tube 

353 ±4.5 

ANODE 
CAVITY CAP 
CTB 

175 

h 

zc 02 ~t14 t 

h 

Gauge 36 mm I/D 100 mm long to slide freely over neck. 

t Anode cap in line with base key, tolerance f 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 

GENERAL 

Round face, 12 inch tube, 50° deflection 

Electrostatic focus, magnetic deflection 

Straight gun, non ion trap 

External conductive coating 

Aluminised screen 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

F31-11„ 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 8.0 kV 

Maximum third anode voltage Va3(max) ± 500 V 

Maximum first anode voltage Val(max) 500 V 

Minimum first anode voltage Val(min) 200 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) 150 V 

Maximum heater to cathode resistance Rh-k(max) 100 kSZ 

with separate heater transformer 1.0 Mfg 

PHOSPHOR SCREEN 

This tube is usually supplied with either LC phosphor (F31-11LC) giving an orange 
trace of very' long persistence or LD phosphor (F'31-11LD) 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 
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F31-11.. 

INTER -ELECTRODE CAPACITANCES 

Radar Ti ube 

Cathode to all ck_all < 8.0 pF 

Grid to all 

Anodes 2 and 4 to external conductive coating, 
M (approx.) 

cg_all 

cat+a4-M 

< 8.0 

1500 

pF 

pF 

TYPICAL OPERATION -Grid modulation (voltages referred to cathode) 

Second and fourth anode voltage Vat+a4 14 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Val 300 V 

Grid to cathode voltage for cut-off Vg -30 to -70 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 aormal 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) - 5.4 kg (12 lb) 

MOUNTING POSITION -unrestricted 
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Radar Tube 

180 
±5.0 

I1O±10 
DIA 

4 1 

305 
+ 20 
-2 5 

265 
USEFUL SCRE>=N DIAMETER 

F31-11.. 

} 
50 

EXTERNAL 
CUNDUCTI~'E 
COATING 

272 
±3S 

36 
REFERENCE LINE t 

CTB 312MAX n/I DETERMINED BY 
 ~I 36 DIA RING GAUGE "i 

NP 

aO.S 
35_ I •C 

-~— 812A BASE 

494 MAX 
479 MIN 

All dimensions in mm 
• Anode cap in lice with spigot± 15°. 

f 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. 

Not to be scaled 

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.. 

o -o 
I 8 
h̀  h 

O QZ' dd 

68H Base, CT8 Cap 

Radar Tube 

GENERAL 
Round Face —12 inch Diameter Deflection Angle —40° Diameter 
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace 
Straight Gun —Non Ion Trap LC Phosphor 

External Conductive Coating 

Heater Voltage Vh 6.3 
Heater Current Ih 0.3 

RATINGS 

—'✓ery Long Persistence 

V 
A 

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> i-1000 to —300 V 
Maximum First Anode Voltage Vat(max) 800 V 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) 
Maximum Peak Heater to Cathode Voltage, 

Heater Negative 

Vh-k(max) 

vh-k(pk)max 

200 

300th 

V 

V 
Minimum Negative Grid Voltage —Vg(mi„) 1.0 V 
Maximum Negative Grid Voltage —Vg(max) 200 V 
Maximum Grid to Cathode Resistance Rg_k(max) 1.5 MS2 

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 swarming-up period not exceeding 1 minute. 

INTER-ELECTRODE CAPACITANCES 
Grid to all Cg_all <10 pF 
Cathode to all 
Anode 2 and Anode 4 to External Conductive 

Coating (approx) 

~k-all 

~a2,a4-M 

< 6.0 

2500 

pF 

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. 
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Radar Tube F31-12.. 

TYPICAL OPERATION —Grid Modulation (Voltages referred to Cathode) 

Second and Fourch Anode Voltage Vaz,,q 16 kV 

First Anode Voltage V,~ 600 V 

Third Anode Voltage for focus (Range) Va3 —150 to +450 V 

Grid to Cathode Voltage for visual extinction of 
focused spot Vg —44 to —70 V 

Average Peak to Peak Modulating Voltage for 
modulation up to 150 µA 25 V 

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 milliriintgens 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 1% of that value. 

MOUNTING POSITION—Unrestricted 

Net Tube Weight (approx)-6.2 kg (13 Ib 8 oz) 

Tubes incorporating a 8$H Sparkguard base will have a suffix after the type number. 
For details of the Sparkguard S base see separate sheet. 
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X31-12LC 

50 

184; 3 

EXTERNAL 
CONDUCTIVE 
COATING 

I10 +10 dia 

572 MAX ANTI-CORONA 

COATING75 DIA 

 305+ 2. ~ dia 
I 

Radar Tube 

265 
USEFUL SCREEN 

DIgMETER 

* REFERENCE _ 
LINE AT 36 dia 

31.5 MAX 
1 

EFFECTIVE 
CENTRE OF 
DEFLECTION 

3 5 +0.5 
—I.O 

B8H BASE 

353±4.5 

ANODE 
CAVITY GAP 
CTB 

175 

sc O2i C4 t

All dimensions in mm. Not to be scaled. 

• Gauge 36 mm 1/D 100 mm long to slide freely over neck. 

t Anode cap in line with base key, tolerance f 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 m m at 102 m m from the reference line. 

The tube should not be handled in the region of the anti-corona coating. 
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Radar Tube F3~-13LC 

Maintenance Type Oy NP 

© ~a' 44 

68H Base CT8 Cap 

GENERAL 

Round Face —12 in. Diameter Deflection Angle —40° Diameter 
Electrostatic Focus —Magnetic Deflection Aluminised Screen —Orange Trace 
Straight Gun —Non Ion Trap LC Phosphor —Very Long Persistence 

External Conductive Coating 

Heater Voltage Vh b•3 
Heater Current Ih 0.3 

RATINGS 

V 
A 

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(m:x) ~-1000 to —300 V 
Maximum First Anode Voltage V,~(max) 800 V 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) 
Maximum Peak Heater to Cathode Voltage, 

Heater Negative 

Vh-k(max) 

vh-k(pk)max 

200 

300t$ 

y 

Minimum Negative Grid Voltage —yg(min) 1.0 
V 
V 

Maximum Negative Grid Voltage —Vs(m, x) 200 V 
Maximum Grid to Cathode Resistance Rg_k(max) 1.5 Mfg 

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 swarming-up period not exceeding 1 minute. 

INTER-ELECTRODE CAPACITANCES 
Grid to all cY-all <10 pF 
Cathode to all 

Anode 2 and Anode 4 to External Conductive 
Coating (approx) 

~k•all 

ca2,a4-M 

< b•0 

2500 

pF 

pF 
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F31-13LC Radar Tube 

TYPICAL OPERATION—Grid Modulation (Voltages referred to Cathode) 

Second and Fourth Anode Voltage Vap,a6 15 kV 

First Anode Voltage Val 600 V 

Third Anode Voltage for focus (Range) Va3 —300 to +300 V 

Grid to Cathode Voltage for visual extinction of 
focused spot Vs —40 to —85 V 

Average Peak to Peak Modulating Voltage for 
modulation up to 150 µA 25 V 

Line Width (lap + a4 = 50µA) 0.5 to 0.7 mm 

Persistence of LC screen 2pp; 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 wlndow 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 1% of that value. 

MOUNTING POSITION—Unrestricted 

Net Tube Weight (approx)-13 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 

0245 

50 

1 

184' 3 

EXTERNAL 
CONDUCTIVE 
COATING 

I1O +10 dia 

572 MAX ANTI-CORONA 

COATING75 DIA 

 3ost 2.~dia 

265 
USEFUL SCREEN 
DIAMETER 

* REFERENCE _ 
LINE AT 36 dia 

EFFECTIVE 
CENTRE OF 
DEFLECTION 

35+0.5 
—I.o 

B8H BASE 

All dimensions in mm. 

31S MAX 

F31-13 LC 

353 f'4.5 

ANODE 
CAVITY CAP 
CTB 

175 
sc 02~44t 

h h 

k 80 ~ o 
70 ,A► oz e 
6~v~3 a

9 
5 4 I

NP Q3 

Not to be scaled. 

• Gauge 36 mm I/D 100 mm long to slide freely over neck. 

t Anode cap in line with base key, tolerance f 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., 

Maintenance Type 

GENERAL 

Rectangular face, 12 inch, 110° diagonal 
Rimband reinforced envelope 
29. lmm maximum neck diameter 
Electrostatic focus, magnetic deflection 
Straight gun, aluminised screen 
Grey glass„ 50~ transmission (approx. ) 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3• A 

Radar Tube 

h h 

DESIGN CENTP.E RATINGS 

Maximum second and fourth anode voltage Vat+a4(max) 13.51 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10.5 kV 

Maximum third anode voltage Va3(max) +1000 to -500 V 

Maximum first anode voltage Val (max) 550 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(maxj 

vh-k(pk)max 

250 

4004 

V 

V 

'Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 M52 

Maximum resistance, grid to cathode Hg-k(max) 1.5 MSt 

Ali voltages referred to cathode 

* In a series hester chain the CRT should always be connected at the chassis end. 

t The absolute rating of 16.E kV must not be exceeded. 

§ During a warming up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually suppried with LD phosphor (1•'31-14LDj giving an orange trace of 
very long persistence. Other ~~hosphors can be made available to special order . 

Tubes incorporating a BSH Sparkguard base wilt 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 F31-14.. 

INTER-ELECTRODE CAPACITANCES . t

Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg_all 6.5 8,0 pF 

Anodes 2 and 4 to coating M1 (approx.) cat+a4-M1 450 pF 

Anodes 2 and 4 to band M2 (approx.) cat+a4-M2 150 pF 

• Holder capacitance balanced out. 

f Total capacitances including a typical BSH holder. 

TYPICAL OPERATION - Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for focus 

Final anode current (peak) 

Average peak to peak picture 
modulating voltage 

Grid to cathode voltage range for 
cut-off of raster 

LD screen persistence to 10'~ (approx.) 

Vat+a4-k 

Val-k 

Va3-k 

ia2+a4(pk) 

Vg_k 

12 

400 

0 to 400 

200 

29 

-40 to -77 

4.0 

kV 

V 

V 

µA 

V 

V 

s 

TYPICAL OPERATION - Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 12 kV 

First anode voltage Val _g 400 V 

Third anode voltage range for focus Va3_g 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 200 µA 

Average peak to peak picture 
modulating voltage 25 V 

Cathode to grid voltage range for Vk_ 
cut-off of raster g 36 to 66 V ~ N 

Q W 
LD screen persistence to 107r (approx.) 4.0 s p m 

Q 
~~ 

The LD screen is liable to burn even at low varies 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 

DEFLECTION ANGLES 

Height 80° 

53 mm 

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 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 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 meta! rimband (MZ) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c. / d.c. 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of M1 and MZ
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 

LIMITS OF 
SCREEN AREA 

f 
70 

IN LINE WITH 
PIN 4 , ± 30°

G 2 , 44 sc 

76 MAX 
CLIP AREA 

7 

195 21 B 
MIN {3•S 

257 MIN 
280± 3.5 

26 

19 

~-- 105 --{ 50~8R 

NP 

h h 
VIEW OF FREE END 

All dislsnsions in ww 

LABEL 

241 R 

29.4 MAX 
27. B.AIN 

~BBN 

F31-14.. 

236 5 # 6 5 
126.5±3•S  110±3 ~i I-25.4 MAX 

~41 
CT8 

METAL BAND M2 

~~,a ~ 
~~ ~~ 

EXTERNAL 
CONDUCTNE 
COATING MI 

-  -295  17.6 
t2.O 

 257  
9 8 4.9 t2.O 

t2~0  
 1~5 1X  

—Z~ Y ~ T~ 

t Determined be 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 
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Radar Tube 

GENERAL 

Round face, 12 inch tube, 50° deflection 

Electrostatic focus, magnetic deflection 

Straight gun, aluminised screen 

Clear glass, external conductive coating 

35.5 mm maximum neck diameter 

Heater voltage V h 6.3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS (voltages referred to cathode) 

F31-112.. 

Maximum second and fourth anode voltage 

Minimum second and fourth anode voltage 

Maximum third anode voltage 

V a 2+a4 (max ) 

Vat+a4 (min) 

Va3(max) 

18 

10 

+1000 to -300 

kV 

kV 

V 

Maximum first anode voltage Val (max) 800 V 

Minimum first anode voltage Val (min) 400 V 

Maximum negative grid voltage - Vg(max) 150 V 

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 °h-k(pk)max 
heater negative 300 V 
heater punitive 250 V 

Maximum heater to cathode resistance Rh-k(max) 1.0 MSc 

Maximum grid to cathode resistance Rg-k(max) 1.5 MS2 tr y 
Q W 

Maximum grid to cathode impedance (50 Hz) Zg-k(max) 500 kSt p m 

Maximum cathode to earth impedance (50 Hz) Zk-e(max) 100 k12 Q ~ ~ F—

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 
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F31-112.. 

ENTER -ELECTRODE CAPACITANCES 

Radar Tube 

Cathode to all ck-all 3.5 pF 

Grid to all 

Anodes 2 and 4 to external conductive coating, 
M (approx .) 

cg-all 

cat+a4-M 

7 .5 

1500 

pF 

pF 

TYPICAL OPERATION 

Second and fourth anode voltage Vat+a4 14 kV 

Third anode voltage range for focus Va3 0 to 400 V 

First anode voltage Val 600 V 

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_gs 30 to 45 V 

Average peak to peak modulating voltage 
for modulation up to 150µA 25 t V 

LC screen persistence to lOcl~ (approximate) 25 s 

LD screen persistence to 10~; (approximate) 4.0 s 

The LC ands 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, alt 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 

I8O 
t5~O 

110 ~' 10 
DIA 

305 
+ 20 
-2 5 

265MIN 
USEFUL SCREEN DIAMETER 

CT8 32  2MA MAX 

NP NP 

IOOOR 

} 
SO 

EXTERNAL 
CONDUCTIVE 
COATING lMl 

DETERMINED BY 
36 DIA RING GAUGE 1 

+ O.5 35_ I.O 

1p}~r—B12A BASE 

All dimcnsions in mm 
* Anode cap in Line with spigot ± 10°. 

f Gauge 36 mm I,'D x 100 mm long to slide freely o~•er neck. 

There is an annular region of anti-corona coating with an external diameter of 75 mm 
surrounding the CTS cap, the tube should not be handled in this region. 

F31-112.. 

272 
± 3~5 

36 
t ~ 

521 ±, 

Not to be scaled 

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 ~k.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 .. 

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 Ih 0.3 A 

Radar Tube 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(max) 20 kV 

Minimum second and fourth anode voltage Vat+a4(m(n) 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.) 

Maximum peak heater to cathode voltage vh-k(pk)max 

200 V 

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) gluing an orange trace of 
very Long persistence. Other phosphors can be made available to special order. 

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

Thorn Radio Valves and Tubes Limited 
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Radar Tube Fd1-12 .. 

INTER -ELECTRODE CAPACITANCES 

Cathode to alt 

Grid to alt 

Anodes 2 and 4 to external conductive coating, M 

° k-all 
cg-all 

cat+a4-M 

~ Holder capacitance balanced out. 

t Total capacitances including a typical B12A duodecal holder. 

3.5 

7.0 

t 
4.5 pF 

7.5 pF 

1'L00 pF 

TYPICAL OPERATION -Grid modulation (voltages referred to cathode) 

Second and fourth anode voltage Vat+a4 15 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Va l 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 µA 24 V 

LC screen persistence to 10~ (approximate) 25 a 

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. 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) - 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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F41-12.. 

3% 

1 
90 

1 

5-~ 

EXTERNAL 
CONDUCTIVE 
COATING 

C T8 
CAP 

110 DIA 

9 

- se —

G2.G4*

NP NP 

dl NP 

NP 

43 

IC 

NP 

Radar Tube 

406 ± 4 0 DIA 
368 MIN USEFUL 
SCREEN DIA 

32 }MAX 

380 * 5 

600 ± 10 

"REFERENCE LINEt 
AT 36 DIA 

35 +0.5 
- I.O 

B12A BASE 

All dimensions in mm 

*. Anode cap in line with spigot t 10° 

f Gauge 36 I/D x 100 long to elide freely over neck. 

There is an annular region of anti-corona coating with an external diameter of 7:, mm 
surrounding the CTS 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 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. 

Issue d. Page 3 

Not to b~ scaled 



Radar Tube F41-12.. 

GRID MODULATION Ia2+ a4 / Vg — k 
Vol + 04 = 10 to 20 k V 

FIGURES FOR EXTINCTION OF FOCUSED SPOT 

Vol _ k 250 300 350 400 

V9 _ k —50 —60 —70 —80 

I.O 
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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 ac•reen 
35.5 mm maximum neck diameter 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

F41-13.. 

h h 

ABSOLUTE RATINGS (Voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(max) 20 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage Va3(max) + 500 V 

Maximum first anode voltage Val (max) 50U 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•.) 

Maximum peak heater to cathode voltage vh-k(pk)mas 

200 V 

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. 

Thiadata should be read inconjunctionwithOperationalRecommendationsfor Industrial 
Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
Issue g{ Page 1 
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F41-13 .. Radar Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to external conductive coating, M 

c•k-all 

c'g-alt 

cat+a4-M 

• Holder capacitance balanced out. 

t Total capacitances including a typical B12A duodee•al holder. 

• t 
3.5 ~1.5 pF 

7.0 7.5 pF 

1200 pF 

TYPICAL OPERATION -Grid modulation (voltages referred to cathode) 

Second and fourth anode voltage Vat+a4 15 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Va l 300 V 

Grid to cathode voltage for c•ut-ofF of raster Vg -40 to -64 V 

Average peak to peak modulating voltage for 
modulation up to 150 µA 24 V 

LC screen persistence to 10'/. (approximate) 25 s 

The LC screen is liable to burn ec•en 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 oEpersonal 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) - 11.8 kg (26 Ib) 

MOUNTING POSITION - unresiric•ted 

The external conductive coating (M) of this tube should be connected to chassis. The 
c•apacitanc•e between this coating and final anode may be used to provide smoothing for 
the e.h.[. supply. 
When tlashocer protection is incorporated the chassis return path of M should be made 
in a manner appropriate to the protection system employed. 

Issue 2, Page 2 
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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 Ia2 + a4 = 50 µA, 

* Microacope measurement, 

TUBE WEIGHT (approximate) - 11.8 kg (26 lb) 

PHOSPHOR SCREEN 

Thia 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 
Issue 2, Page 1 
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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 
Page 1, Issue 5. 
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F 41-121.. 

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 

Heater current 

Vh

Ih 

6.3 V 

0.3 A 

Radar Tube 

h h 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage V a2+a4 (max) 20 kV 

Minimum second and fourth anode voltage Vat+a4 (min) 10 kV 

Maximum third anode voltage Va3 (max) ± 500 V 

Maximum first anode voltage V a 1(max) 500 V 

Maximum negative grid voltage - Vg(max) 200 V 

Minimum negative grid voltage ' V g (min) 1.0 V 

1Vlaximum heater to cathode voltage V h-k (max) 
heater negative (d.c.) 

Maximum peak heater to cathode voltage vh-k (pk) max 

200 V 

heater negative 400* V 

* During a warming up period not exceeding one minute. 

PHOSPHOR SCREEN 

This tube is usually supplied with either LC phosphor (F41-121 LC) giving an orange 
trace of very long persistence or GR phosphor (F41-121GR) giving a yellowish-green 
trace of very long persistence. Other phosphors can be made available to special order. 

Thorn Radio Valves and Tubes Limited 
Issue 2, Page 1 



Radar Tube F41-121.. 

INTER-ELECTRODE CAPACITANCES * f 
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, Ml cat+a4-Ml 1200 pF 

Anodes 2 and 4 to mounting frame, M2 ca2+a4-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 Vat+a4 15 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Val 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 µA 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 

Issue 2, Page 2 



F 41-121.. 
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Not to Dc tcaltd 

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 
14 SWG ~2.03mm~ METAL 

368 MIN 
USEFUL SCREEN DIA 

B EQUALLY SPACED 
MOUNTING HOLES 
5.5 pIA ON 434.34 P.C.D. 

22.5 °t 5°

ANODE CAP 

POSITION 

414 

45010 5 

All dimensions in mm Not to be scalsE 
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F41-122.. Radar Tube 

OBSOLETE TYPE 

The F•11-123.. is the replacement tope for the F-i1-122. . 

The F-}1-122. , is the Fit -123. . with a grey glass face-plate hating a light transmission 
of approximatelc :i2`?. 

TUBE WEIGHT (approximate) - 9.0 kg (20 Lb) 

PHOSPHOR SCREEN 

This tope is usuallc supplied with LG phosphor (F 11-122LG) giving an orange traeF~ of 
ter}' long persistence. Other phosphors can he made available to special order. 

For all other data please see the F~}1-123. . data sheets. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue }. 



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 
35.5 mm maximum neck diameter 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

F41-123.. 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(m ax) 20 kV 

Minimum second and fourth anode voltage Vat+a4(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 . ) 

Maximum peak heater to cathode voltage vh-k(pk)max 

200 V 

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

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 
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F41-123.. Radar Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to external conductive coating, M 

ck-all 
cg-all 

cat+a4-M 

* Holder capacitance balanced out. 

t Total capacitances including atypical B12A duodecal holder. 

* t 
3.5 4.5 pF 

7.0 7.5 pF 

1200 pF 

TYPICAL OPERATION -Grid modulation (voltages referred to cathode) 

Second and fourth anode voltage Vat+a4 15 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Va l 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 µA 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 normai glass protective viewing window may provide such a safe-
guard. If the radiation measured in contact with this window does not exceed 0.5 milii-
rontgena per hour, the window will normally provide adequate protection. 

TUBE WEIGHT (approximate) - 11.8 kg (26 Ib) 

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. 

Issue 1, Page 2 
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Not to tx xdad 

• Anode cap in line with spigot ± 10°. 

The tutee 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 m m from the reference line otherwise there 
may be undesirable interaction with the tube gun. 

Issue 1, Page 3 

~ y 
Q W 
O m 
Q ~ ~ F-



F41-124.. Radar Tube 

The F 41-124. . is the F41-123. . with a third anode voltage range for focus of 0 to 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 
Issue 1, Page 1 



Radar Tube F41-130.. 

OBSOLETE TYPE 

The F41-13.. is the replacement type for the F41-130. , 

The F41-1;50, .is the Fdl-13, , with a grey glass face-plate ha~•ing a light transmission 
of approximately 52'•, , 

TUBE WEIGHT (approximate) - 9.0 kg (20 lb) 

PHOSPHOR SCREEN 

This type is usually supplied with LC phosphor (F 11-130LC) giving an orange trace of 
very long persistence. Other phosphors can be made avatlaole to special order. 

For all other data please see the F~kl-13.. data sheets. 

Thorn Radio Valves and Tubes Limited 
Page I. Issue 5. 
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F41-140.. 

OBSOLETE TYPE 

The F41-14.. is the replacement type for the F41-140.. 

Radar Tube 

The F41-140..is the F41-11..with a grey glass Eace-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 (F41-140LC) giving an orange trace of 
very long persistence. Other phosphors can be made available to special order. 

F'or other data please see the F41-14. , data sheets. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 5. 
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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 
35.5 mm maximum neck diameter 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

F41-141.. 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage Vat+a4(max) 20 kV 

Minimum second and fourth anode voltage Vat+a4 (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 

Minfmum negative grid voltage - Vg(min) 1.0 V 

Maximum heater to cathode voltage Vh_k(max) 
heater negative (d. c.) 

Maximum peak heater to cathode voltage vh_k k max (p) 

200 V 

heater negative 400• V 

• During a warming up period not exceeding one minute. 

PHOSPHOR SCREEN 

Thi9 tube is usually supplied with LC phosphor (F41-141LC) giving an. orange trace of 
very long persistence. Other phosphors can be made available to special order. 

Thorn Radio Valves and Tubes Limited 
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F41--141.. Radar Tube 

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 cat+a4-M 1400 pF 

'~ Holc:er 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 Vat+a4 18 kV 

Third anode voltage range for focus Va3 -300 to +300 V 

First anode voltage Val 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 µA 24 V 

Line width at 50 uA beam current 
microscope measurement 0.5 to 0.9 mm 

};C screen persistence to 10% (approximate) 25 

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-
rSntgens per hour, the window will normally provide adequate protection. 

TUBE WEIGHT (approximate) - 9 kg (20 lb) 

MOUNTING POSITION -unrestricted 

Issue 1, Page 2 
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NP ■. 812A BASE 
i I111 

I1O DIA 

NP NP 

9 

All dimensions in mm 

406±4.0 DIA 
368 MIN USEFUL 
SCREEN DIA 

NP 

NP 

NC 

F41-141.. 

I8O 

+12 

REFERENCE LINEt } 
T36DIA 

35 +O.S 
—I.O 

3 8015 

600 t I O 

No4 to be scaled 

* Anode cap in Line with spigot t 15' 

t Gauge 36 I/D x 100 :ong 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 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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lABP33A 

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 

Heater current 

Vh 

Ih 

6.3 V 

0.3 A 

ABSOLUTE RATINGS (voltages referred to cathode) 

Maximum second and fourth anode voltage 

Radar Tube 

Vat+a4(max) it kV 

Minimum second and fourth anode voltage Vat+a4(min) 6.0 kV 

Maximum third anode voltage range Va3 fmax) +1100 to -550 V 

Maximum first anode voltage Val(max) 770 V 

Maximum negative grid voltage -Vg(man) 200 V 

Maximum positive grid voltage Vg(m~ ) 0 V 

Maximum peak positive grid voltage vg(pk)m~ 0 V 

Maximum peak heater to cathode voltage vh-k k max 
heater negative or positive 

(p) 
200 V 

Maximum grid to cathode resistance Rg_ k(m~ ) 1.5 MO 

Other phosphors are available to special order, 

Thorn Radio Valves and Tubes Limited 
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Radar Tube 7ABP33A 

INTER -ELECTRODE CAPACITANCES 

Cathode to all c k_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 Vat+a4 ~ • 0 kV 

Third anode voltage range for focus Va3 0 to 250 V 

First anode voltage Val 300 V 

Grid to cathode voltage for visual extinction Vg_k 
of focused spot -28 to -72 V 

P33 (LD) screen persistence to 10% (approximate) 3.0 s 

The P33(LD) screen is liable to burn even at low values of beam current if operated 
with stationary or slow moving spot. 

TUBE WEIGHT (approximate) - 1.6 kg (3.5 lb) 

MOUNTING POSITION - unrestricted 

~ y 
Q W 
O m 

Q 
~ ~ 
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lABP33A Radar Tube 

 152 MIN 
USEFUL SCREEN AREA 

182*4 

i6 

336± 6 

48°

9R 

36.5 ~ I. 5 
DIA 

612A BASE 

106± 6.5 

,'I 

~ 75 DIA. 

ISI±S 

ANODE CAVITY 
CAP CTB 

ANTI -CORONA COATING 

REFERENCE LINE AT 38 DIA• 

9 
•~ 

P a2.a~ 

NP 

NP ~ ° NP 
IC G3 

VIEW OF FREE END 
All dimensions in mm Not to oe scaled 

~ Gauge 38 mm I/D 50 mm long to slide freely over neck. 

t 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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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, 1y74 

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 clairns for loss or darnage where this advice 
has been disregarded. 

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





Data Display or Monitor Tube 
Maintenance Type 

M~ 

43 

4 1 

k 

hh 

sc o2' a4 

(lj 
NP 

zo 0 
~  so

h h 

Base 68H, Cap CT8 

GENERAL 
Rectangular Face —8; in. Diagonal 
Electrostatic Focus —Magnetic Deflection 
LG Phosphor —Very Long Persistence 

Heater Voltage 
Heater Current 

CV6198 

Deflection Angle —90" Diagonal 
Aluminised Screen —Orange Trace 
External Conductive Coating 

Vh 11.5 V 
Ih 0.15 A 

RATINGS 
Maximum Second and Fourth Anode Voltage Va2,a4(max) 16* kV 
Minimum Second and Fourth Anode Voltage Va2,a4(min) 8.0 kV 
Maximum Third Anode Voltage Va3(max) -_700 V 
Maximum First Anode Voltage Va1(max) 500 V 
Maximum Heater to Cathode Voltage, Vn-k(max) 

Heater Negative (d.c.) 200 V 
*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 

Grid to all cg_,ii 
Cathode to all Ck-all 

Anode 2 and Anode 4 to External Conductive 
Coating (approx) ~a2,a4-M 

¶ Inter-electrode capacitance with holder balanced out. 

§ Inter-electrode capacitance including a typical 68H holder. 

TYPICAL OPERATION—Grid Modulation (all voltages referred to cathode) 
Second and Fourth Anode Voltage 
First Anode Voltage 
Third Anode Voltage for Focus (Range) 
Grid to Cathode Voltage for cut-off of Raster 
Average Peak to Peak Modulating Voltage for 

Modulation up to 150µA 
LG S'creen Persistence to 10% (approximate) 
The LG screen is liable to burn even at low values 
stationary orslow-moving spot. 

Va2,a4 
Val 
Va3 0 to 400 V 
Vg —30 to —72 V 

7.0 

3.0 
8.5 
3.5 

PF 
pF 

400 pF 

14 kV 
400 V 

24 V 
4.0 s 

of beam current if operated with a 

Note 
This cube 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. 

Net Tube Weight (approx)-136 kg (31b). 
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CV6198 

0469 

38R 

470 R 

--~ _\ ~\ 
1 

I 

Data Display or Monitor Tube 

.F-311R / 3O0R—wry 
~,II\1192 

4610R 
3~ 1 

\-- y - - "J  

ZB 

20 

B8H 
SPARKGUARD 5-~ 
BASE i 

IBS 

 200±2 

1 
138 154±2 - 

CTB CAP 

39.5 ±4 

29.4 MAX 
27.6 MIN 

h 

h 

k 

9 
al

22s±s 

  x«-114
II•

28  

X100±3~ 

sg 

G3— sc O2~C4f

NP 

EXTERNAL 
CONDUCTIVE 
C OAT I tyG 

REFERENCE LINE 

All di~nensionf in mm 9 Not to be scaled 

There is an annular region of anti -corona coating with an external diameter of 60 mm 
'surrounding the CTS 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 shape of the contour within this area may be either convex or concave 
the bulb should not be gripped within this region unless special precautions are taken 
(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 ihatihe wiring cannot impress lateral strains through the socket contacts on 
the base. 

f Anode cap in line with pfn 4 f 30°. 

q Determined by Reference Gauge No. 15, 
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Data Display or Monitor Tube CV6198 

A 

~~MOULO MATCH LINE 

457R 12.7R~ 

70 R 

REFERENCE LINE 

12.7 R 

MOULD MATCH DETAIL 

All Oim~nsions in mm 

394R 

3sR 

 A 
14.3 

 C 

70.3 
I 53.3 

3g.5 

[0470 [ 

AIAXIIIL'11 CONE SI7.ES AT POINTS 

A -A. B-B. C-C. D-D 

SF.C'N MA tOR 
AXIS 

DII1OR 
AXIS 

DIAG'L 

A-A 82.4 82.4 92.4 

B-B 146 13-1 153 

C-C 180 1-19 193 

D-D 201 155 '216 

' 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 ~ 32 mm 
Ruggedised 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 

Heater current 

Vh

Ih

11 V 

75 mA 

ABSOLUTE RATINGS- Voltages referred to cathode 

~3 

4 1 

k 

Maximum second and fourth anode voltage Vat+ak(max) 12 kV 

Minimum second and fourth anode voltage Vat+a~l(min) 8 kV 

Maximum third anode voltage Va3(max) -50 to +500 V 

Maximum first anode voltage Val(mas) 350 V 

Maximum negative grid voltage - Vg(ma~) 100 V 

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 ~'h-I;(pk)max 
heater negative 130 V 

Maximum impedance, grid to cathode (50 Hz) 7g_I;(max) 0.5 Mil 

Maximum rsistance, grid to cathode lig_k(max) 1 . 5 MS2 

* A lOkS2grid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

PHOSPHOR SCREEN 

This type is usually supplied with GS phosphor (~Ta-100G:C ). 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 should be read in conjunction with Operational Recommendations for Industrial 
Cathode Rav Tubes. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1 BRiMAR 



Data Display or Monitor Tube M8-100.. 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

* Lead capacitance balanced out. 

ck-ail 

cg-all 

4.0* 

7.0* 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

pF 

pF 

Second and fourth anode voltage Vat+a4-k 10 kV 

First anode voltage Val-k 250 V 

Third anode voltage range for focus Va3-k 0 to 350 V 

Grid to cathode voltage for Vg-k 
cut-off of raster -35 to -69 V 

Typicai line width at 30µA beam current 
shrinking raster measurement at tube face centre 0.25 mm 

TYPICAL OPERATION -Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage Vat+a4-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 Vk-g
cut-off of raster 32 to 58 V 

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 CAPAI3ILITiFS 

Temperature range: Operational -15°C to + 85°C 
Storage -54°C to + 85°C 

Vibration endurance 

Bump and shock 

Tropical environment 

Altitude: Operational 
Non operational 

Page 2, Issue 2. 

5to 55 Hz 1.5g maximum 
55 to 2000 Hz 1.Og constant 

6 bumps, 6g, llms, half sine wave, 
all three axes 

95~%, relative humidity 
cycled 38°C to 50°C. total 48 hrs 

SOOOm 
6000m 



M8-100.. Data Display or Monitor Tube 

160±6 

LIMITS OF 
SCREEN AREA 

~ '7R  ~ 4R~  ~ ~  24 32 
MIN ± I 

~~ ~ ~ 1

~--74 MIN  

82±1 

200 R 

IOR'~ 

20 +O' 7 
_O~5 

1 

15±4 

18 DIA ~ 

ISO MIN 

71 ±3 89±3 

1, . 

3e

—.- IS 25 DIA RING 
GAUGE POINT. 

I 
50±3 55±3 

135 MIN 

AMP CONNECTOR 
837655-3 

9 

42 44 

All dimensions in mm 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, 62~ transmission (approx) 
20.7 ~nm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 75 mA 

h h 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4 (max) 13.5 kV 

Minimum second and fourth anode voltage Vat+a4 (m in) 8 kV 

Maximum third anode voltage Va3 (max) -50 to +500 V 

Maximum first anode voltage Val(max) 350 V 

Maximum negative grid voltage - Vg(max) 100 V 

Minimum negative grid voltage -Vg (min) 1* V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

110 V 

heater negative 130 V 

Maximum impedance, grid to cathode (50 Hzi Zg-k(max) 0.5 M4 

Maximum resistance, grid to cathode Rg-k (max) 1.5 M4 

* A lOkS2 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 (M11-100\' ) givini; a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

TUBE WEIGHT (approximate) - 40og 

This data should be read in conjunction with OperationalRecommendationsforIndustrial 
Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
Page 1. Issue 2. 
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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_ali 4.0' pF 

Anodes 2 and 4 to coating M (min.) cat+a4-M(min) 200 pF 

* Holder capacitance balanced out. 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage Vat+a4-k 10 kV 

First anode voltage Val-k 250 V 

Third anode voltage range for focus Va3-k 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 24 V 

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 Vat+a4-g 10 kV 

First anode voltage Val _g 250 V 

Third anode voltage range for focus Vag_g 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 20 V 

Cathode to grid voltage for Vk_ g 
cut-off of raster 32 to 58 V 

MOUNTING 
There is an annular region of anti-corona coating surrounding the CTS 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 

EXTERNAL 
CONDUCTIVE 
COATING M 

I 12.78 

34OR 
I 36OR I 

\~_ _~ 

LIMITS OF 
SCREEN AREA 

I1O fv11N 

2OtO.7 

87 G / D —~ 

—O•S 

178±6 

94±4 

30 L 30 
MA~( 'MAX 

M 14-10 0.. 

CTB 
7-III- 2 

REFERENCE 
LINE t 

—.122 ~ 35±4 ~---

VIEW OF FREE END 

h 

3 4 2 4 4 
sc IN LINE WITH 

FIN 7 t 10' 
All dimensions in mm 

t Determined by reference line gauge No. 23 
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M14-100tH 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 
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MI6-100.. Data Display or Monitor Tube 

GENERAL 

Rectangular flat face, 6 inch 70" diagonal tube 
Ruggedised construction, metal mounting frame 
Electrostatic focus, magnetic deflection 
FI}•ing Lead connections for base and anode 
Aluminised screen, external conductive coating 
Clear glass. 27.4 ± 0.05 mm neck diameter. 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS - All voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4 (max) 18 kV 

Minimurn second and fourth anode voltage Vat+a4 (min) 12 kV 

Maximum third anode voltage Va3(max) 1000 V 

Maximum negative 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 
heater negative (d.c.) 

Vh-k(max) 
200 V 

TYPICAL OPERATION - Grid modulation, voltages with respect to cathode 

Second and fourth anode voltage V a2+a4 14 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Va3 0 to 400 V 

Grid to cathode voltage for cut-off of raster Vg -31 to -71 V 

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 (MI6-100W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available 
to special order. 

Type MI6-100W is the commercial version of the CV6244. 

Thorn Radio Valves and Tubes 
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Data Display or Monitor Tube MI6-100.. 

INTER-ELECTRODE CAPACITANCES - Lead capacitances balanced out 

Cathode to all ck-ail 4.0 pF 

Grid to all cg-all 15 pF 

Anode 2 and anode 4 to coating Ml  (minimum) cat+a4-M1(min) 350 pF 

Anode 2 and anode 4 to frame M2 (minimum) cat+a4-M2(min) 80 pF 

TYBE WEIGHT (approximate) - 1.0 kg 

ENVDRONMENTAL TEST CAPABILITIES 
Storage and operational 

temperature range 

Vibration endurance 

Centrifuge 

Bump and shock 

Tropical environment 

Mould gmRT,h 

-30°C to +55°C 

10 to 60 Hz displacement ± 0.15 mm 
60 to 2000 Hz 2 g 
all three axes for a specified time 

13g all three axes 2 minutes each 

40 g all three axes for specified 
number of bumps 

95% relative humidity, 
cycled 20'C to 40°C, total 10 days 

To BS2011 Teat 2J 
severity 28 days 

Salt mist To BS2011 Test 2K 
92.5 humidity, 35°C, total 28 days 

Solar heat Continuous cycling 30°C to 84°C 
total 5 days 

NOTE 

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. 

} 
Q [L 
J ~ O y 
V7 ~ W 
0 z LY7 

0 
Q 

Q D~ 
0 
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MI6-100.. 

DATUM A 

DATUM B 

138.7±008 

130.5 ± 0.125 
SYM O.5§ 

Data Display or Monitor Tube 

113.1 
± 0.08 

los.2 
20.125 

SYM 
O•S¶ 
~_ 

SR 2.5±0•4R MAX 

~~ 

85 5 
±0.25 
SYM 

O 081 95 
t o•s 
SYM 

  i5¶

3.2 R 
MIN 

  113•StO.25 
SYMO.O84 

  120. 5 
SYM O•S~ 

4 HOLES'

4rl 35.2 

ee 1 .— 

 • ~ /,~ 

/~±I 

—~✓,/ 300\

%/ 

'~

~_~ 

} 
35±025 

1 a2
I
•s 

EXTERNAL 
CONDUCTIVE 
COATING MI 

6R 

3025 

6•I DIA 

190 T P 
MIN 

13 

25=5 

6M X 130 
MIN 

All dimsnsions in mm 

Frame finish -black anodised. 
Minimum useful screen area 113 x 85 

CONCENTRICITY 
TOLERANCE 
0.25 DIA 
DATUM LINES A 8 B 

• Tapped 6 - 32UNC x 7.0 deep. 

t Determined by Reference Line Gauge No. 19 

4 Symmetrical tolerance width Datum A. 

1 Symmetrical tolerance width Datum B. 
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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 
Mll-12. . 

PFfOSPHOR SCREEN 

This type is usually supplied with W phosphor (M17-lOW) 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. 

Thorn Radio Valves and Tubes Limited 
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M17-12.. 

GENERAL 

Data Display or Monitor Tube 

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 V h 6.3 V 

Heater current Ih 0.3' A 

h h 

DESIGN CENTRE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 16t kV 

minimum second and fourth anode voltage Vat+a4(min) 12 kV 

Va3(max) +1000 to -500 V 

Val(max) 500 V 

liiaximum negative grid voltage - Vg(max) 200 V 

Maximum peak negative grid voltage - vg(Pk)max 400 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 (absolute rating) 4004 V 

,Maximum impedance, grid to cathode (50 Hz) 7g_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MS2 

" 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 swarming-up period not exceeding 45 seconds. 

Maximum third anode voltage 

Maximum first anode voltage 

PNOSPNOR SCREEN 

This type is usually supplied with R' 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 
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Data Display or Monitor Tube M17-12.. 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

k-all 

cg-all 

Anodes 2 and 4 to coating M (approx.) cat+a4-M 

s 
3.0 

6.5 

350 

t 
3.5 pF 

8.0 pF 

pF 

• Holder capacitance balanced out. t Total capacitances including typical holder . 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage Vat+a4-k 14 kV 

First anode voltage Val-k 400 V 

Third anode voltage range for focus Va3-k 0 to 400 V 

Grid to cathode voltage range for Vg-k 
cut-off of raster -38 to -78 V 

TYPICAL OPERATION -Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 14 kV 

First anode voltage Val-g 400 V 

Third anode voltage range for focus Va3-g 0 to 400 V 

Cathode to grid voltage range for Vk_g
cut-off of raster 35 to 68 V 

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.. Data Display or Monitor Tube 

LIMITS OF USEFUL 
SCREEN AREA 

145+3 O 
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~~~' :~ 1
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iu 
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Alt diwsnsions in s~ 

CT8 CAP 
67-III -2 
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COATING M 

B8H BASE f 

~►-91t3.O 

23Ota O 

139±3 O 

REFERENCE•
LINE 

27•B DIA MIN 
° 29.4 DIA MAX 

THIS SIDE OF BULB COMPLETELY 
FREE OF EXTERNAL CONDUCTIVE 
COATING 

9 
OI

IN LINE WITH 
PIN 4t 10°

-C3- sc 

42•Cq 

NP 

9 

VIEW OF FREE END 

Not to ps scaled 

There is an annular region of anti-corona coating with an external diameter of 60 mm 
surrounding the CT8 caps 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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Data Display or Monitor Tube M17-12.. 

„~.... GRID MODULATION 

Va2+aq=14to 17kV 
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M17-12.. Data Display or Monitor Tube 
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CATHODE MODULATION 
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Data Display or Monitor Tube M17-12.. 
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M17-12W Data Display or Monitor Tube 

TYPICAL CHARACTERISTICS 

W PHOSPHOR 

FOCUSED RASTER OF FULL HEIGHT 
4x3 ASPECT RATIO 
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Data Display or Monitor Tube 

GENERAL 

Rectangular face, 7 inch 70° diagonal 
Bonded face-plate with mounting frame 
Electrostatic focus, magnetic deflection 
Straight gun, aluminised screen 
29.4 mm maximum neck diameter 
Clear glass, external conductive coating 

Heater voltage Vh 11.5 V 

Heater current Ih 0.15 A 

M 17-15.. 

hh 

DESIGN CENTRE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 
Minimum second and fourth anode voltage Vat+a4(min) 
Maximum third anode voltage Va3(max) 

16• 

12 

+1000 to -500 

kV 

kV 

V 

Maximum first anode voltage Val(max) 500 V 

Maximum negative grid voltage - Vg(max) 200 V 

Maximum peak negative grid voltage - vg(pk)max 400 V 

Minimum negative grid voltage - Vg(min) 1.0 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k max 
( ) 

vh-k k max (p) 

200 

4001 

V 

V 

Maximum Impedance, grid to cathode (50 Hz) Zg_k(m~ ) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(m~ ) 1.5 MS2 

• The absolute rating of 18 kV must not be exceeded. 

t During swarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type ie usually supplied with W phosphor (M17-15W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

Tubes incorporating a BBH 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 
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M17-15.. Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to coating M1(approx.) 

Anodes 2 and 4 to frame M2 (approx.) 

• Holder capacitance balanced out. 

ck-alt 

cg-all 

cat+a4-M1 

ca'li a4-M2 

k + 

3.0 3.1 5 pF 

6.5 8.0 pF 

200 pF 

80 pF 

1 Total capacitances including typical holder. 

TYPICAL OPERATION - Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage Vat+a4-k 14 kV 

First anode voltage Valk 400 V 

Third anode voltage range for focus Va3-k 0 to 400 V 

Grid to cathode voltage range for V 
-kcut-off of raster g -38 to -78 V 

TYPICAL OPERATION -Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 14 kV 

First anode voltage Val _g 400 V 

Third anode voltage range for focus Va3_g 0 to 400 V 

Cathode to grid voltage range for V k_ 
cut-off of raster g 35 to 68 V 

Characteristic curves as M17-12.. 

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 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 (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 frame (M2) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c./d.c. 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of Ml  and M2
should be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 1.1 kg 

Issue 3, Page 2 



Data Display or Monitor Tube 

t ~ 
141 127 

to•e to•12s 
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M 17-15.. 

LIMITS OF SCREEN AREA  236 ~6 O 

17410 !  ~97 t3.O~ 
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1 
REFERENCE 
LINE t 
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3l 
56 t6.O 

CTe 
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COATING MI 

27• •MIN 
29.4MAX 

REFER[NCE LINE t 

THIS SIDE OF •UL• 
COMPLETELY FREE Oi 
EXTERNAL CONDUCTIVE 
COAT 1 NG. 

IN LINE WITN 
PIN 4, t 10• 

4244 sc 

d3 NP 

4 
CI o 

30 ~ 

~2

0 
I 

h A 
VIEM OF TREE END 

S 
O 

Net to ~ 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. 

~' It is recommended that 2BA bolts be used for mounting the tube. 

t Determined by reference line gauge No. 15 
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M17-152BE Data Display or Monitor Tube 

The M17-152BE is the M17-15BE with a fine grain and minimal blemish screen for 
medical applications. 

For all other information please see the data sheets for type M17-15.. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue I. 
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Data Display or Monitor Tube M19-100.. 

GENERAL 

Rectangular face, 19 c m, 90° diagonal 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 65`( transmission (approx) 
20.7 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 75 mA 

h h 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 13.5 kV 

Minimum second and fourth anode voltage Vat+a4(min) S.0 kV 

Maximum third anode voltage Va3 (max) -50 to +500 V 

Maximum first anode voltage Va 1(max) 350 V 

Maximum negative grid voltage - Vg(max) 100 V 

Minimum negative grid voltage -Vg(min) 1.0* V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

110 V 

heater negative 130 V 

Maximum impedance, grid to cathode (50 Hz) 7g-k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg-k(max) 1.5 M4 

* A lOk4 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 (hf19-100W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

TUBE WEIGHT (approximate) - 800g 

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

Thorn Radio Valves and Tubes Lirreited 
Page 1, Issue 2. 
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M19-100.. Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to coating M (min.) 

* Holder capacitance balanced out. 

c k-all 

cg-all 

cat+a4-M(min) 

3.0* 

4.0* 

pF 

pF 

pF 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage Vat+a~l-k 10 kV 

First anode voltage Val-k 250 V 

Third anode voltage range for focus Va3-k 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 24 V 

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 Vat+a4_g 10 kV 

First anode voltage Val_g 250 V 

Third anode voltage range for focus Va3_g 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 20 V 

Cathode to grid voltage for Vk_g
cut-off of raster 32 to 58 V 

MOUNTING 

There is a 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 eternal conductive coating of this tube should be connected to chassis. The 
capacitance between this coating and final anode ma} be used to provide smoothing for 
the e.h.t. suppl}~. 

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. . 

Page 2, Issue 2. 



Data Display or Monitor Tube 

1 12•SR i01SOR 

i 
50 R 

~— 145 MIN 

158 7 ±2 

IOR 20.OR 

EXTERNAL 
CONDUCTIVE 
COATING M 

B7G/D 

Atl dimensions in mm 

LIMITS OF 
/SCREEN AREA 

20+0 7 
—O~5 

VIEW OF FREE END 

h 

k 

28 

92 5 
±q 

~~/. 

2000R,Tj 

°~O 
M4 

M19-100 .. 

190 i 6 

-~{ 25 

of

REFERENCE 
JNE 

31.5. ~ 
a ~~0  ~~ 

~. ~ P~. 
y 

sc 42) 44 
IN LINE WITH 
PIN 7 ±10• 

Not to De scdtd 

* Determined by reference L[ne gauge No. 21 (See T.D.S. 5-0-91-21) 
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M21-13.. Data Display or Monitor Tube 
MAINTENANCE TYPE 

GENERAL 

Rectangular face,21 cm 90° diagonal tube 
Electrostatic focus, magnetic deflection 
Straight gun, aluminised screen 
29.4 mm maximum neck diameter 
Clear glass, external conductive coating 

Heater voltage Vh 11.5 V 

Heater current Ih 0.15 A 

hh 

DESIGN CENTRE RATINGS -voltages referred to cathode 

Maximum second and fourth anode voltage V a2+a4 (max) 16* kV 

Minimum second and fourth anode voltage Vat+a4 (min) 8.0 kV 

Maximum third anode voltage V a3 (max) ± 700 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, 
heater negative (d.c.) 

Vh-k (max) 
200 V 

• 16 kV is a design centre rating, the absolute rating of 18 kV must not be exceeded . 

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. 

PHOSPHOR SCREEN 

This type is usually supplied with LC phosphor (M21-13LC) giving an orange trace of 
very long persistence or with W (television white) phosphor. Other phosphor screens 
can be made to special order. 

Tube incorporating a BSH Sparkguard base will have a suffix 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 Tubea. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 4. 



Monitor Tube M21-13 

INTER -ELECTRODE CAPACITANCES . t 
Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg_all 8.5 8.0 pF 

Anodes 2 and 4 to coating M (approx.) cat+a4-M 400 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 

First anode voltage 

Third anode voltage range for focus 

Grid to cathode voltage range for 
cut-off of raster 

Average peak to peak modulating voltage 
final anode current = 150 µA 

LC screen persistence to 10~ (approx.) 

Vat+a4 

Val 

Va3 
Vg

12 kV 

400 V 

0 to 4005 V 

-30 to -?2 V 

24 V 

20 a 

The LC screen la liable to burn even at low values of beam current if operated with a 
stationary of slow-moving spot. 

4 The change of spot size with variation of focus voltage is small and the limit of 
0 to 400V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage of at least -100V to +SOON 
will be required. 

MOUNTING 

The tube can be mounted is any position. The tube socket should not be rigidly mounted 
but should have flexible leads and be allowed to move freely. The design of the socket 
ahould.be such that the wiring cannot impress lateral attains through the socket contacts 
on the base. The bottom circumference 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 (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. 

TUBE WEIGHT (approximate) -net 1.3 kg 
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M21-13.. Data Display or Monitor Tube 

LIMITS OF 
SCREEN AREA 

! 38R 4 OR ~ 1' 
i 
1 
i 

•1-- 311R / 380R—y 

~SMIN 
~OOR 

3QR ~ 

~~ 

I 

All dimensions in mm 

180 MIN 

135 
MIN 

CTB CAP 

f 

6.4 

h h 
VIEW OF FREE END 

215 ± 5 

I 80 

_~ 

EXTERNAL 
CONDUCTIVE 
COATING M 

Not to b¢ scaled 

' During the face sealing operation the glass in this area (total 22 mm) may be 
disturbed. As the shape of the contour within this area may be either convey or 
concave the bulb should not be gripped within this region unless special precautions 
are taken (such as the use of resilient packing materiall. 

t Determined by Reference Gauge No. 15 
§ Anode a2, a~} cap in line with pin 4 tolerance ± 10' 
There is an annular region of anti-corona coating with an external diameter of 60 mm 
surrounding the C T8 cap, the tube should not be handled in this region. 
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Data Display or Monitor Tube 

GENERAL 
Rectangular face, 23 cm, 90° diagonal 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 50^/~ transmission (approx) 
20.7 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 75 mA 

M23-110.. 

h h 

ABSOLUTE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 13.5 kV 

Minimum second and fourth anode voltage Vat+a4(min) 8.0 kV 

Maximum third anode voltage Va3 (max) -50 to +500 V 

Maximum first anode voltage Va 1(max) 350 V 

Maximum negative grid voltage - Vg(max) 100 V 

Minimum negative grid voltage - Vg(min) 1.0* V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

110 V 

heater negative 130 V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 M S2 

Maximum resistance, grid to cathode Rg-k(max) 1.5 M4 

* A 10 kS2 grid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

PHOSPHOR SCREEN 

This type is usually supplied H•ith W phosphor (M23-110W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

TUBE WEIGHT (approximate) - 1.4 kg 

This data should be read inconjunctionwithOperationalRecommendationsforIndustrial 
Cathode Ray Tubes. 

Thorn Radio Valves and Tubes Limited 
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M23-110.. Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to coating M (min.) 

* Aolder capacitance balanced out. 

ck-all 

cg-all 

cat+a4-M(min) 

3.0* pF 

4.0* pF 

300 PF 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage Vat+a-l-k 10 kV 

First anode voltage Val-I: 250 V 

Third anode voltage range for focus Va3_k 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 21 V 

Grid to cathode voltage for Vg_iz
cut-off of raster -35 to -69 V 

TYPICAL OPERATION -Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage Vat+a4_g 10 kV 

First anode voltage Val_g 250 V 

Third anode voltage range for focus Va3_g 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 100 µA 18 V 

Cathode to grid voltage for Vk_ 
cut-off of raster g 

32 to 58 V 

MOUNTING 

There is a region of anti-corona coating surrounding the CTS 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. 

Page 2 Issue 2. 



Data Display or Monitor Tube M23-110.. 

LIMITS OF 
SCREEN ARE4 
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k 
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t Determined by reference line gauge No. 21 

Minimum use full screen area 242 cm2
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M23-110.. Data Display or Monitor Tube 
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Data Display or Monitor Tube 

GRID MODULATION 
Io2 + oa~Vg — k 

Vol +oa =10 to 13•SkV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

Vag _ k 250 300 350 (V ) 

Vg — k —52 —60 — 68 (V ) 
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M23-110.. Data Display or Monitor Tube 

12 
CATHODE MODULATION 
Io2toa~Vk — g 
V -10 to 13.5 kV o2+aa -
FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

Voi _ g 250 300 350 (V ) 

Vk _ g 45 52 59 (V) 
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Data Display or Monitor Tube M23-110.. 

LIMITS OF RASTER CUT-OFF VOLTAGE 
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M23 -110 G H 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 M23 -110W 

TYPICAL CHARACTERISTICS WPHOSPHOR SCREEN 

FOCUSED RASTER OF FULL HEIGHT 4 X 3 ASPECT RATIO 
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M23-111.. Data Display or Monitor Tube 

The M23-111.. is the M23-110.. ~sith a tinted bonded face-plate giving a total glass 
transmission of approximately 30°b. The external surface is treated to reduce spec-
ular reflection 

LIMITS OF 
SCREEN AREA 

p• 

~~~~  
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ac o=, a4
VIEW OF FREE ENO \IN LINE WITH 

PIN 7 i 10°

t Determined b~~ reference line gauge No. 21 

REFERENCE 
LINE t 

Not to be smled 

PHOSPHOR SCREEN 

This h•pe Is usuall}' supplied with W phosphor (M23-111W) giving a televisionwhite 
trace of medium short persistence. Other phosphor screens c•an be made available to 
special order. 

TUBE WEIGHT (approximate) - net 1.7kg 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube M23-111.. 
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M23-112.. Data Display or Monitor Tube 

PRELIMINARY DATA 

GENERAL 

Rectangular face, 23 cm, 90° diagonal 
Rimguard III reinforced envolope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 50% transmission (approx) 
20.7 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 75 mA 
h h 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 13.5 kV 

Minimum second and fourth anode voltage Vat+a4(min) 8.0 kV 

Maximum third anode voltage Va3 (max) -50 to +500 V 

Maximum first anode voltage Val (max) 350 V 

Maximum negative grid voltage - Vg(max) 100 V 

Minimum negative grid voltage - Vg(min) 1.0 t V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

110 V 

heater negative 130 V 

Maximum impedance, grid to cathode (50Hz) Zg-k(max) 0.5 MSt 

Maximum resistance, grid to cathode Rg-k(max) 1.5 MS2 

* This tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

t A 10 kSt,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 GH phosphor (M23-112tH) giving a Green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

TUBE WEIGHT (approximate) - 1.5kg 

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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Data Display or Monitor Tube 
INTER ~ ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and •1 to coating Ml (min.) 

Anodes 2 and 4 to metal M2(appros) 

* Holder capacitance balanced oat. 

ok-all 

cg-all 

oat -a4 M1(min) 

oat-a -1-1I2 

3.0* 

1.0* 

300 

100 

M23-112.. 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage Vat+a4-h 10 

First anode voltage Val-k 250 

Third anode voltage range for focus Va3_k 0 to 350 

Average peak to peak picture 
modulating voltage up to 100 µA 

Grid to cathode voltage for 
cut-off of raster 

Vg-k 

'2-1 

-3i, to -69 

TYPICAL OPERATION -Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for fa~us 

Average peak to peak picture 
modulating voltage up to 100 µA 

Cathode to grid voltage for 
c•ut-off of raster 

Vat+a~-g 

Val - `•; 

Va3-g 

V k-g 

10 

250 

0 to 350 

20 

32 to •~̀8 

pF 

pF 

pF 

pF 

kV 

V 

V 

V 

V 

kV 

V 

V 

V 

V 

MOUNTING 

Any mask used in the mounting of this tube should be flexible enough to take up small 
variations in fining and bulb contours. 

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 (Ml) of this tube should be connected to chassis. The 
c•apacitanc•e between this coating and final anode may be used to provide smoothing for, 
the e.h.t, supply. 

The metal (M2) should be connected to the chassis in an a.. c.. receiver operating from 
an isolating transformer, or via a suitable leakage path in an a.c.,'d.c. receiver, for 
example 2 MS2. 

When flashover protection is incorporated the chassis return paths of Ml and M2 should 
be made in a manner appropriate to the protection system employed. 

There is a region of anti-corona coating surrounding the CT8 cap. the tube should not 
be handled in this region. 

Characteristic curves as M23-110.. 
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M23-112.. 

1 

174 
MAX 

6.4 R 

EXTERNAL 
CONDUCTIVE 
COATING Ml 

B7G/ D 

h 

Data Display or Monitor Tube 
220 MAX 216 ± 6 

199~4T.P 

+ O.7 
.+-- 20 _ O.5 

al 

LIMITS OF 
SCREEN AREA 

lao• s 
MIN Is7 

° 2. ° 4 
IN LINE WITH 
PIN 7 ± I O°. 

VIEW OF FREE END 

All Dimcnsions in mm. 

'.YIinimum screen area 242 cm2

±2 

118±4 

MAX ~ "jMAX~' 

 _~ 46.7 
±4 

CT8 
67-QI-2 

eo 

REJ~RENCEt 

LUG CETAIL 

Not to be scaled. 

* The bolts to be used for mounting the tube must lie withi❑ circles of 4.0 mm 
diameter centred on these true positions . (hie of the four tugs ma,y' deviate 
2.0 mm maximum from the plane through the other three lugs 

t Determined by reference tine gauge No. 21. 
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Data Display or Monitor Tube M23-112.. 
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M23-113.. Data Display or Monitor Tube 

The M23-113.. is the M23-112.. with a tinted bonded face-plate giving a total glass 
transmission of approximately 307, . The external surface is treated to reduce 
specular reflection. 

1536 
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EXTERNA 
CONDUCTIVE 
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02 I \ J6 O 
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O i i T  i 35' 
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All dim¢nsions in mm 

t Determined b~ reference Line gauge No.21 
PHOSPHOR SCREEN 
This type is usuallc supplied with GV phosphor (AI23-113GV) giving a green trace 
of verc long persistence. Other phosphor screens can be made available to special 
w•der. 

T 

1

TUBE WEIGHT (approximate) -net 1.Skg. 
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Data Display or Monitor Tube M23-113.. 

217. 4 

1833 

140 5 

2.5 t I.5 

  Y' 
10•SMIN  } 

t 

5 I 8.7 
+I 5 t1 ~5 

j 

130± 2 

f 
I •SMAX 

All dimensions in mm Not to b¢ scaled 

} 
Q OC 
J 
a ~ N 
Cn _ W 

0 
z m 

Q O

Q 

0 

Page 'L, Issue 1 



M24-120 .. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 24 cm, 90' diagonal 
Rlmguard reinforced envelope" 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 52~ tranamisaicn (approx, ) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0, 3 A 

ASSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vag+a4 (min) 10 kV 

Maximum third anode voltage range Va3 (max) ± 700 V 

Maximum first anode voltage Val (max) 600 V 

Minimum first anode voltage Val(min} 200 V 

Maximum negative grid voltage -Vg(max) 200 V 

Minimum negative grid voltage - Vg(min) 1.Ot V 

Ma~dmum heater to cathode voltage, 
heater negative (d.c.) 

Ma~dmum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

200 V 

beater negative 250 V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(m~) 0.5 Mil 

Maximum reaietance, grid to cathode Rg_k(max) 1.5 Mil 

t A 10 kS2 grid aeries resistor mounted close to the tube base Se recommended to 
limit the peak grid voltage. 

PHOSPHOR SCREEN 

This type ie usually supplied with W phosphor (M24-120W) giving a television white 
trace of medium short persfatence. Other phosphor screens can be made available 
to special order. 

~' This tube meets the requirements for intrinsically safe tubes laid down in the section 
o[ I.E.C. Publication 65 dealing with imp[oslon. 

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

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube M24 -120. . 

INTER -ELECTRODE CAPACITANCES + t 
Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg-all 6.5 7.5 pF 

Anodes 2 and 4 to coating Ml (approx. ) cat+a4-Ml 400 pF 

Anodes 2 and 4 to metal M2 (approx. ) cat+a4-M2 125 pF 

' Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

TYPFCAL OPERATION -Grid modulation, voltages referred to cathode 

Second and fourth anode voltage Vat+a4 12 to 16 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Va3 0 to 400 § V 

Grid to cathode voltage for Vg
cut-off of raster -38 to -82 V 

Typical line width at 50µA (Shrinking raster) 0.2 mm 

§ The change of spot size with variation of focus voltage is small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage range of at least -100V to 
+500V will be required. 

MOUNTING 

If a mask is used with this tube it should be flexible enough to take up small variations 
in fixing and bulb contours. 

There is a region of anti-corona coating surrounding the CTS 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 bolts for mounting the tube must lie within circles of 4 mm diameter centred on 
these tr{ie positions. One of the four Lugs may deviate 2 mm maximum from the plane 
through the other three lugs. 

The external conductive coating (MI) 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 frame (M2) should be connected to the chassis in a, c, equipment operating 
from an isolating transformer, or via a suitable leakage path in a. c. /d. c. equipment, 
for example 2 Mit. 

When flashover protection is incorporated the chassis return paths of M1 and M2 
should be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) 1.8 kg 
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M24-120.. Data Display or Monitor Tube 

gas 

 207.4 TP 
LIMITS OF SCREEN AREA 

185 1585_ 
MAX TP 

METAL 
M2

6OMAX 
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117±6 
50 
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~9.6P 958R 
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194MIN 

 2u 6t2b 
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LI P 
AREA 

144 162.6 
MIN ±2.5 

Li 
MAX 
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~/ 
•',,/ ~I// 44~ 

67- 2 

- — - ~® 

29.4 MAX 
77.8 MIN _ a 

B8H 
N41~IpeH 

67-I-3b ~ 

® a2 ~ ~4 
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Q 
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3o A ob 

h — h 
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25218 

X21 MAX 
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25 
DI A 
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CONDUCTIVE COATNG 

MI 

IS • 5 
2.7 

6R 

~~ 

~~ 3I_ 7±03 

LUG DETNL 
Not to Ds stolid 

• Determined b7 retereace line gauge No. lb (bee T.p.B. b-0-91-16) 
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Data Display or Monitor Tube M24-120.. 

All dimensions in mm 
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M24-121.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 24 em, 90' diagonal 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 52% transmission (approx.) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage 

Heater current 

Vh 

Ih

6.3 V 

0.9 A 

ABSOLUTE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage range Va3 (max) ± 700 V 

Maximum first anode voltage Val(max) 600 V 

Minimum first anode voltage Val(m(n) 200 V 

Maximum negative grid voltage - Vg(max) 200 V 

Minimum negative grid voltage - Vg(min) 1.Ot V 

Maximum heater to cathode voltage, 
heaternegative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

200 V 

heater negat[ve 250 V 

Maximum Impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MSt 

Maximum resistance,.grld to cathode Rg-k(max) 1.5 MS2 

t A 1Ok12 grid series resistor mounted close to the tube base ie recommended to 
limit the peak grid voltage. 

PHOSPHOR SCREEN 

This type to usually supplied with W phosphor (M24-121W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available 
to special order. 

This data should be read inconjunctlon with Operational RecommendationaforInduetrial 
Cathode Ray Tubes. 

The M24-121. . is the M24-120. . without impioalon protection. 

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 
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Data Display or Monitor Tube M24-121.. 

INTER -ELECTRODE CAPACITANCES 
Cathode to all 

Grid to all 

Anodes 2 and 4 to coating M (approx.) 

c k-all 

cg-all 

cat+a4-M 

* Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

s t 

8.0 3.5 pF 

6.5 7.5 pF 

400 pF 

TYPICAL OPERATION - Grid modulation, voltages referred to cathode 

Second and fourth anode voltage Va2+a4 12 to 16 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Vay 0 to 400 4 V 

Grid to cathode voltage for Vg
cut-off of raster -38 to -82 V 

Typical Line width at 50µA (~rinking raster) 0.2 mm 

4 The change of spot size with variation of focus voltage le small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage range of at least -100V to 
+500V will be required. 

MOUNTING 

If a meek ie used with this tube it should be flexible enough to take up small varlatlone 
in bulb contours. 

There is a region of anti-corona coating surrounding the CTS cap, the tube should not 
be handled (n this region. 

The tube canbe mounted in any p~eitlon. The tube socket should not be rigidly mounted 
but should have flexible leads and be allowed to move freely. 

The external conductive coating (M) of this tube should be connected to chassis. The 
capac[tance between this coating and final anode may be used to provide smoothing for 
the e.h.t. supply. 

When flashover protection iB incorporated the chassis return path should be made in a 
manner appropr[ate to the protection system employed. 

TUBE WEIGHT (approximate) 1.7kg 
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M24-121.. Data Display or Monitor Tube 

UMITS OF SCREEN AREA 
117± 

50-
MAX 

' 19•bR 958R 

35 

I 
SEAL 

 s77R 
225 

`-----~_DM~~_~ 

144 1626 
MIN ±2.5 

aebR 

20 6R 

EXTERNAL" 
CONDUCTIVE 
COATING M 

All dimension in mm 

194 
MIN 

21 e 
±2•s 

T9 
67-I[i-2 

44.5 
+b 

1 

29.4 MAX 
27•BMIN 

B6H 
67-I-31a 

IN LINE WITH 
~PIN4±10° 
sc t72 ~ 44 

43~- NP 

O 

20 

4 S 
O o 

• 
0 0 

h 
VIEW OF FREE END 

07 k 

25238 

4 
2a\2 x, 

21 MAX 

REFERENCE 
LINE 

Not to ba scaled 

' During the face sealing operation the glass in this area may be disturbed and the 
shape may be either convex or concave. The bulb should not be gripped within this 
region unless special precautions are taken, such as, the use of resilient packing 
material. 

t Determined by reference line gauge No. 15• 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube M24-121.. 
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M24-121.. 

~■ ... 

Data Display or Monitor Tube 

GRID MODULATION 
  Ia 2 +a4~~g-k 

Vaz+a4=12 to iBkV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

  Va _ k 400 450 SOO (V) 

  V9 _ k -57 -63 -69 (V) 
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Data Display or Monitor Tube 

~~ 
CATHODE MODULATION 

  Ia2 +a4 ~~k - g 

Vat+a4= 12 to 18 kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 
Vag _9 400 450 500 (V) 

  Vk_ 9 51 56 62 (V) 

M24-121.. 
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M24-121.. Data Display or Monitor Tube 
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Data Display or Monitor Tube M24 - 121 W 

TYPICAL CHARACTERISTICS 
W PHOSPHOR SCREEN 

FOCUSED RASTER OF FULL HEIGHT 

4 x 3 ASPECT RATIO 
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M24-130.. Data Display or Monitor Tube 

PRELIMINARY DATA 

GENERAL 

Rectangular face, 24 cm, 90° diagonal 
Bonded face-plate treated to reduce specular 
reflection. Ruggedised gun construction 
Rimguard reinforced envelope with mounting lugs 
Flying lead connections for base and anode 
Electrostatic focus, magnetic deflection 
Grey glass, 32`7c transmission (approx.) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage range Va3(max) + 700 V 

Maximum first anode voltage Val(max) 600 V 

Minimum first anode voltage Val(min) 200 V 

Maximum negative grid voltage -Vg(max) 200 V 

Minimum negative grid voltage - Vg(min) 1.0') V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage 

Vh-k(max) 

vh-k(pk)max 

200 V 

heater negative 250 V 

Maximum impedance, grid to cathode(50Hz) Zg_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MS2 

t A 10 k4 grid series resistor mounted close to the tube base is recommended to 
Limit the peak grid voltage. 

PHOSPHOR SCREEN 
Thl3 type i3 usually Supplied with GJ phosphor (M2 }-130GJ) giving ayellowish-green 

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

This tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

.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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Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 
Maximum cathode to all 

Maximum grid to sll 

Minimum anodes 2 and 4 to coating Ml

Minimum anodes 2 and 4 to metal M2 

* Flying leads capacitance balanced out. 

ck-all (max) 

cg-all (max) 

cat+a4-M1 (min) 

cat+a4-M2 (min) 

M24-130.. 

5.0 

16 

550 

100 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode 

pF 

pF 

pF 

pF 

Second and fourth anode voltage Vat+a4 12 to 16 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus V a3 0 to 400 § V 

Grid to cathode voltage for Vg
cut-off of raster -38 to -82 V 

Typical line width at' 50µA (Shrinking raster) 0.2 mm 

§ The change of spot size with variation of focus voltage is small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage range of at least -100V to 
+SOON will be required. 

MOUNTING 

Ifa mask is used with this tube it should be flexible enough to take up small variations 
in fixing and bulb contours. 

The bolts for mounting the tube must lie within circles of 4 mm diameter centred on 
the true positions. One of the four lugs may deviate 2 mm maximum from the plane 
through the other three lugs. 

The external conductive coating (Ml) 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 frame (M2) should be connected to the chassis in a. c. equipment operating 
from an isolating transformer, or via a suitable leakage path in a.c./d. c. equipment, 
for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of M1 and M2 
should be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) - 2.2kg 
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M24-130. . 

235MAX 

 207.4 T. P. 
LIMITS OF SCREEN AREA 

Data Display or Monitor Tube 

I85 1585-
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 A\` - ~ /L~ 

METAL 
M2 

PROTECTED 
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~ r: 
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D14 

CONNECTOR TYPE 
466-10-6P-059 
HELLERMANN-DEUTSCH 

h 
VIEW OF FREE END 

All dim¢nsion in mm 

' Determined by reference line gauge No. 15 
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Monitor Tube 

Maintenance Type 

h h 
Base 68H, Cap CTS 

M~ 

43 

41 

k 

M28-11 W 

C2 . C14 

GENERAL h h 
Rectangular Face —11 in. Diagonal Deflection Angle —90° Diagonal 
Aluminised Screen—Silver Activated Phosphor Electrostatic Focus —Magnetic Deflection 
Grey Glass —58%, Transmission (approx) Straight Gun —Non Ion Trap 

External Conductive Coating 
Heater Voltage Vh 11.5 V 
Heater Current Ih 0.15 A 

DESIGN CENTRE RATINGS 
Maximum Second and Fourth Anode Voltage Ya2,a4(max) 18* kV 
Minimum Second and Fourth Anode Voitage Ya2,a4(min) 12 kV 
Maximum Third Anode Voltage Ya3(max) f 700 V 
Maximum First Anode Voltage Ya1(max) 500 V 
Maximum Negative Grid Voltage —Yg(max) 200 V 
Minimum Negative Grid Voltage —YS(min) 1.0 V 
Maximum Heater to Cathode Voltage, 

Heater Negative (d.c.) 
Yh-k(max) 

200 V 
* 18kV is a design centre rating, the absolute rating of 20kV must not be exceeded. 
All voltages referred to cathode. 

INTER-ELECTRODE CAPACITANCES T 
Grid to all ~g-al I 7.0 8.5 pF 
Cathode to all ck-al I 3.0 3.5 pF 
Anode 2 and Anode 4 to External Conductive 

Coating (approx) ~a2,a4-M 700 pF 
¶ Holder capacitance balanced out. 
§ Total capacitances including a typical 68H holder. 

TYPICAL OPERATION—Grid Modulation (all voltages referred to cathode) 
Second and Fourth Anode Voltage Ya2,ab 14 kV 
First Anode Voltage Yai 400 V 
Third Anode Voltage for Focus (Range) Yai 0 to 400 V 
Grid to Cathode Voltage for cut-off of raster Vg —40 to —76 V 
Average Peak to Peak Modulating Voltage 

(Final Anode current=200µA) 29 V 

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. 
Tubes incorporating a BSH sparkguard base will have a suffix S after the type number. 
For details of the sparkguard base see separate sheet. 

Thorn Radio Valves and Tubes Limited 
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M28 -11W 

' 23
'\  1 

I. 

~-- 595•SR 
~J... 

L 
2s 
r 

LIMITS OF SCREEN AREA 

623MR —~ t71 
~— MIN 

i 262.5 MIN 933•BR ~ 
DIAGONAL I 

(~ I 13.2 
~~~ ~--------- ~- J,I 

 ~---

 228 MIN 
248 ±2•S 

20 

IN LINE WITN 
PIN 4, ± 10°

O2,Q
a`1 

a3 NP 

h h 
VIEW OF FREE END 

All dimensbns In mm Not to b¢ smlcd 

• During the face sealing operation the glees In this area (total 22mm) may be disturbed. 
As the shape of the contour within this area may be either convex or concave the bulb 
should not be gripped within this region unless special precaut7ona are taken (such ae 
the use of resilient packing material). 

t Determined by T.D.S. Reference Gauge No. 91-1b (See T.D.S. b-0-81-15) 

There !e an annular region of anti-corona coating with diameters o[ 25 mm and 80 mm 
surrounding the CT8 cap, the tube should not be handled in this region. The external 
conductive coating of thin tube should be connected to chassis. The capacitance between 
this coating and the final anode may be used to provide emoothL~g [or the e. h.t. supply . 

19R 

29.4 MAX 
27•! MIN 

8BN 

Monitor Tube 

259 t8 
~lao±a Ile±a 

190.5 
±2.5 

t 
~II~ 3+•S 

II " 

S° 

57 

6R 

EXTERNAL 
CONDUCTIVE 
COATING 

2°
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Data Display or Monitor Tube 

GENERAL 

Rectangular face, 28 cm, 90° diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
ALuminlaed screen. 
Grey glass, 58°6 transmission (approx. ) 
20 mm neck diameter 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 75 mA 

ABSOLUTE RATINGS -Voltages referred to cathode 

M28-12.° 

° 4 

9 

Maximum second and fourth anode voltage 

Minimum second and fourth anode voltage 

Maximum third anode voltage 

Vat+a4(max) 

Vat+a4(min) 

Va3 (max) 

14• 

7.5 ~ 

-50 to + 500 

kV 

kV 

V 

Maximum first anode voltage Val (max) 350 V 

Maximum negative grid voltage - Vg(max) 100 V 

Maximum peak negative grid voltage vB (Pk)max 3501 V 

Maximum positive grid voltage Vg o~ v 
Maximum heater to cathode voltage, 

heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative 

Vh-k(max) 

vh-k(pk)max 

110 

130 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MS2 

Maximum realetance, grid to cathode Rg_k(max) 1.5 MSt 

'~ Ia2+a4 = 0

t Maximum pulse duration 22'!6 of one cycle with a maximum of 1.5 ma. 

4 A 10 kS2 grid aeries 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 (M28-12W) giving a television white trace 
of medium short persistence. Other phosphor screens can be made available to special 
order. 

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

Thorn Radio Valves and Tubes Limited 
Issue 1, Page 1 
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M28 -12,. Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodea 2 and 4 to coating Ml (approx, ) 

Anodea 2 and 4 to shell M2 (approx. ) 

* Holder capacdtance balanced out. 

ck-all 

cg-al l 

cat+a4-MI 

ca2+a4-M2 

3.0* pF 

4.0* pF 

600 pF 

125 pF 

TYPICAL OPERATION -Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for focus 

Grid to cathode voltage for 
cut-off of raster 

Vat+a4-k 

Val-k 

Va3-k 
Vg-k 

11 13 kV 

250 350 V 

0 ro 350 50 to 400 V 

-35 Y.o -69 -46 to -91 V 

TYPICAL OPERATION -Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for focus 

Cathode to grid voltage for 
cut-off of teeter 

Vat+a4-g 

Val-g 

Va3-g 
Vk_g

al 13 kV 

250 350 V 

0 to 350 50 to 400 V 

32 to 58 44 to 80 V 

MOUNTING 

Any mask used in the mounting of this tube should be flexible enough to take up small 
variations in fixing and faceplate contours. 

There is an annular region of anti-corona coating with external diameter of 75 mm 
au;rounding the CT8 cap, the tube should not be handled in t:hia region. 

The tube can be mounted la any position. The tube socket should not be rigidly mounted 
but ehauld have flexible leads and be allowed to move freely. 

The external conductive coating (Ml) 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 shell (M2) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable Leakage path in a.c./d.c. 
equipment, for example 2 MS2. 

When flaehoverpmtection ie incorporated the chaeeiereturn paths of Ml and M2 should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT ( approximate) - 2.2 kg 

Ieeue 1, 3'age 2 



Data Display or Monitor Tube M28 12., 

i 
199 182.5's 
MAX (TP) 

BO 
r • 

20 

LIMITS OF SCREEN AREA 

250.5 MAX 

240 ~(T.P) 

I 23R 62 5 MIN ) 
943.3R DIAGONAL 

595.5R 

623~9R 598~2R 
940R 

13.257 
8R 2S•7R~ 

_~ 

h 
4 
0 

O 

k 

20+0 7 
-O 5 

B7G/D—~-

07

19 R 

a2 ,44 
IN LINE WITH 
PIN 5310' 

9 a3 
VIEW OF FREE END 

All dimcnsions in mm 

7.OR 

~O.301A 

IB•4 MAX 

245±8 

139 5±4 

CTB 
67-III-2 

EXTERNAL 
CONDUCTIVE 
COATING MI

j ~~ 
~G

P~ 

262.5 ~ 
P~a~'l 

  ~~ 

MOULD 
MATCH 
LINE 

2 5 -~ 
±I.O 

SECTION A A' 

O6 

4 

Not to be scalcd 

* The bolts to be used for mounting the tube must lie within the circles of 5.0 mm 
dlametercentred on- these true positions. 

t Determined by reference line gauge No. 20 (3ee T.D.3. No. 5-0-91-20) 

0 Maximum departure from flatness of the rim ie 1.0 mm. 
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M28 -12.. Data Display or Monitor Tube 

2.6 
±I.S 

262 5 

  228  

  171  

!X 

6.O 10 5 
±1.5 ±~ .5 

  J ~ ~ 
} ~ 25 

±I O 

All dimensions in mm Not to be scaled 

Characteristic curves as M31-190.. 
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Data Display or Monitor Tube M28-13.. 

GENERAL 

Rectangular face, ll inch, 90' diagonal 
Rimguard III reinforced envelope* 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Straight gun. Aluminised screen 
Grey glass, 58% transmission (approx.) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11.5 V 

Heater current Ih 0.15 A 

C 3 ----~ ~ 
~ s-

4 1 ~~ ~ 

r ~~ 

k —~^ 
\  I I / 

hl 
h 

DESIGN CENTRE RATINGS -Voltages referred to cathode 

42.4

9 

Maximum second and fourth anode voltage V a2+a4 (max) 16 t kV 

Minimum second and fourth anode voltage Vat+a4(min) 12 kV 

Maximum third anode voltage Va3(max) + 700 V 

Maximum first anode voltage Val (max) soo v 
Maximum negative grid voltage -Vg(max) 200 V 

Minimum negative grid voltage -Vg(m~ ) 1.0 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Vh-k(max) 
200 V 

t The absolute rating of 20kV must not be exceeded. 

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 (M2A-13W) 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. 

• This tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

Thorn Radio Valves and Tubes Limited 
Issue 2, page 1 
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M28-13.. Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES t

Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg-all 7.0 8.5 pF 

Anodes 2 and 4 to coating IDIl  (approx.) cat+a4-M1 600 pF 

Anodes 2 and 4 to frame M2 (approx.) cat+a4-M2 125 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 

First anode voltage 

Third anode voltage range for focus 

Grid to cathode voltage for 
cut-off of raster 

Vat+a4 

Val 

Va3 
Vg

Average peak to peak modulating voltage 
for 200µA final anode current 

Typical line width§ at 100 ft-I, 1343nt). 155µA 

4 Using shrinking raster method. 

14 kV 

400 V 

0 to 400 V 

-40 to -76 V 

2 ;i V 

0.3 mm 

MOUNTING 

This tube is intended for 'push-through' presentation without masking, but if a mask is 
used it should be flexible enough to take upsmall variations in fixing and bulb contours. 

There is an annular region •of anti-corona coating with external diameter of 60 mm 
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 (Ml) 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 frame (M2) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c./d.c. 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of Ml and MZ should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 2.1 kg 

Issue 2, Page 2 



Data Display or Monitor Tube 

LIMITS OF SCREEN AREA 

250•s MAX 

240 ~T.P.~ 

1. 
199 182.5 
MAX ~T.P.~ 

1 1 

j 
24

IN LINE WITH 
PIN 4 , t 10°

Q2 , G4 sc 

43 
4 

C o 
1 

30 

0 0 
20 0 7 9 

I 

h h 
VIEW OF FREE END 

All diwsnsions In ww 

'' A~13.2.. 

943.3R 

~ 595•SR 
~623.9R 59B•2R 
~ 262.5 MIN 
~ DIAGONAL 
✓ 933.98 

23R ~ 

i 

9468 y~ 

- - 2S-7R ~I•

 229MIN 

248 f 2.5  ~' 
252.5 t2 O 

~~ 

NP 

5 
0 

198 

I I 
171 190.5 194.5 

MIN t2•s t2.O 

1 1

M28-13.. 

2sets 
--140f4 ~•e 118 t4-+ 

0.Ot0.3DIA. 

--1 184 MAX _~ 

f 
eo 

f 
26

1
2.5 

1 

MOULD 
MATCH 
LINE 

29 •4MAX 
27.9MIN 

.~-B9H

CTB 

2s~ 
t I•o 

SECTION A A' 

EXTERNAL 
CONDUCTIVE 
COATING 

57 
±3 

Not to bs scaled 

* The bolts to be used for mounting the tube must lie within the circles of 5.0 mm 
diameter centred on these true positions. 

t Determined by reference Line gauge No. 15 (See T.D.S. No. 5-0-91-15). 

# Maximum departure from flatness of the rim is 1.Omm. 
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M28-13.. Data Display or Monitor Tube 

2.6 
fl•5 

262 

6.O 10.5 
fl•5 ±I.S 

~ 

•5 

226 

171 

x z  + —~-

~ ~ 2s 
fi•o 

All dimensions in mm 
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Data Display or Monitor Tube 

X-RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 
MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM 

24 

23 

BACK 

O• I mR/h 

a 22 
0 

)o 

w 21 
C~ 
Q 
F—
J 

~ 20 

W 

O 

a 19 

J 
Q 
Z_

LL- I S 

17 

16 

BACK 

ENCLOSURE ~- .I 
a = 25mm 

O 5 mR /h 

MAXIMUM ANODE VOLTAGE, ABSOLUT RATING 

I °
I FRONT 

I~ 
a~ 

M28-13. . 

FRONT 

O•I mR/h 

MAXIMUM ANODE VOLTAGE DESIGN CENTRE RATING 

2 4 6 8 2 4 6 8 2 

I.O 10 100 
FINAL ANODE CURRENT (Ia2+a4)NA 
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M28-13 W Data Display or Monitor Tube 
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Data Display or Monitor Tube M28 131.. 
MAINTENANCE TYPE 

The M'LR-131., is the M28-13., with a bonded face-plate treated to reduce specular 
reflections. For general and electrical data see tube type M28-13.. 

LIMITS OF SCREEN AREA  26318 
 256•SMAX    145 # 4  118'}4-~ 

~~- 240*(T.P.)   
/ 7 6R -~  40 5•f3 

199 182.5 
MAX (T.P.) 

23R~ 

I 
I 

Fr-623.9R 598.2R I
262.5 MIN 946R I 

~ DIAGONAL ' 25.7RI 
933•BR 

1 ~~

228MIN ~ I 6~0 f 0~3 DIA 
248t2~5 
252•St2~0 

.* 

I 
I~ 13.25R 

943.3R 

595•SR 

 c 

29.4 MAX 
27.8 MIN 

171 190.5 194.5 
MIN t2.5 

B8 H --~ 

All dimensions in mn~ 

IB•4 MAX 

±2.0 

IN LINE WITH 19R PIN 4 , ± 10°

d2 , G4 sc 

a•3 

19R 

57 

CTB ± 3 

~~~ 5~ 

•5 

20y 2 x' 2,Z0 

-n n 
VIEW OF FREE END 

EXTERNAL 
CONDUCTIVE 
COATING MI 

Not to bs scaled 

* The bolts to be used for mounting the tube must lie within the circles of 5.0 mm 
diameter centred on these true positions. 

t Determined by reference line gauge No. 15. 

$ Maximum unflatness of the rim is 1.0 mm. 

PHOSPHOR SCREEN 

This type is usually supplied with GR phosphor ()`I28-131GR) giving ayellowish-green 
trace of very long persistence. Other phosphor screens can be made available to 
special order. 

TUBE WEIGHT (approximate) - 2.5 kg 

Thorn Radio Valves and Tubes Limited 
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M28-132.. Data Display or Monitor Tube 

The M28-132., is the M28-13.. with a tinted bonded face-plate treated to reduce 
specular reflections. The total centre glass transmission is approximately 35~. For 
other general and electrical data see tube type M28-13.. 

199 182.5 
MAX (T.P) 

LIMITS OF SCREEN AREA 
25t5•SMAX 

~1 - -} 
I~ 13 25R 
1 943 3R 
I 

59 5.5 R 

eo 1 ~ 
20 

~_ 623 9R 
I 262.5 MIN 
~ DIAGONAL 

91 •BR 

248; 2 5 
2525 # 2 O 

7.6R 

23R 

598~2R 
946R I 

25~7R 

- - _~ 

228MIN ~~ .O t O~ 3 DIA 

~, 

29.4 MAX 
27.8 MIN 

Be H ----

All dimensions in mm 

19R 

IB•4 MAX 

IN LINE WITH 
PIN 4 , ~ 10°

a2~a4 

D 

 2631 8 
145±4 IIB±4---~ 

O 5 ±3 

57 

CTB 33 

k 

h h 
VIEW OF FREE END 

~~~ y~ ~ 2052X2 

20

EXTERNAL 
CONDUCTIVE 
COATING MI

Not to De scolcd 

• The bolts to be used Eor mounting the tube must lie within the circles of 5.0 mm 
diameter centred on these true positions. 

t Determined by reference line gauge No. 15. (See T.D.S. No. 5-0-91-15) 
$ Maximum unflatness of the rim is 1.0 mm. 

PHOSPHOR SCREEN 
This type ie usually supplied with GH phosphor (M28-132GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

TUBE WEIGHT (approximate) 2.5Icg 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 

X-RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 
MEASUREMENTS MADE ON LINES OF MAXIMUM _____~ 
RADIATION AT FRONT AND BACK OF TUBE WITN r -I-~ 
DETECTOR CENTRE SOmm FROM NOTIONAL I 
ENCLOSURE DEFINED BY DIAGRAM ~ I I ~ 

BACK I FRONT 
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M28-133.. Data Display or Monitor Tube 

The M28-133.. is the M28-13.. with a tinted bonded face-plate treated to reduce 

specular reflections. The total centre glass transmission is approximately 18~Io . For 
other general and electrical data see tube type M28-13.. 

1 * 
199 1825 
MAX (T. P) 

1

LIMITS OF SCREEN AREA 
256•SMAX   7.68 
240*(TP)—~I _~  ~$I,f 

598.28 
946 R ( 

25~7RII 

228MIN 

248±2 5 
2525#2.O 

5 

  6 O±O.3DIA 

IB• 4 MAX 

i t 
17I 190 5 194.5 

MIN ±2.5 ±20 

20 

I 
29.4 MAX 
278 MIN 

B8 H ---

198 IN LINE WITH 
PIN 4, ± I O' 

~2. 44 

4 1 

9 

263#8 
-~ 145 ± 4 -~- 118 ± 4 i 

40.5 ± 3 

CT8 

sc ~ O' 
G3 _NP 

9 

k 

198 

57 
+3 

~.P~' .O' 

2202 ~' 

EXTERNAL 
CON DUCT IVE 
COATING MI 

h h 
All dimensions in mm VIEW OF FREE END Not to b¢ scaled 

* The bolts to be used for mounting the tube must lie within the circles of 5.0 mm 
diameter centred on these true positions. 

t Determined by reference line gauge No. 15 
Maximum unflatness of the rim is 1.Omm. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M28-133GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

TUBE WEIGHT (approximate) 2.5 kg. 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 

X-RAY ISO-EXPOSURE CURVES OF 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE SO mm FROM NOTIONAL 
ENCLOSURE OEFIN ED BY DIAGRAM 

TYPICAL TUBE 

M28-133.. 
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UNDER NO CONDITION REPRESENTED HERE DOES THE RADIATION FROM THE TUBE 
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M31-100.. 

Maintenance Type 

Data Display or Monitor Tube 

GENERAL 

Rectangular face, 31 cm , 70' diagonal tube 
Bonded faceplate treated to reduce specular 
reflections. Aluminised screen. 
Electrostatic focus, magnetic deflection 
38 mm maximum neck diameter 
Grey glass, 5096 transmission (approx. ) 
Straight gun, non ion trap 

Heater voltage 

Keater current 

Vh 6.3 V 

Ih 0.3 A 

43 

a, 

k 

ABSOLUTE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4 (max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage V a3 (max) + 800 V 

Maximum first anode voltage Val (max) 800 V 

Maximum negative grid voltage - Vg(max) 180 V 

Maximum positive grid voltage Vg (max) 0 V 

Maximum heater to cathode voltage, 
heater negative (d, c. ) 

Vh-k(max) 
200 V 

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. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M31-100GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

The M31-100GH is also known as the CV6237. 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube M31-100.. 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode 

Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for focus 

Grid to cathode voltage for cut-off of raster 

INTER -ELECTRODE CAPACITANCES 
Cathode to all 

Grid to all 

'~ Holder capacitance balanced out. 

t Total capacitance including a typical holder, 

TUBE WEIGHT (approximate) - 4,4kg 

Issue 4, Page 2 

Vat+a4 

Val 

Va3 
Vg

ck-all 

og-all 

12 kV 

400 V 

0 to +400 V 

-30 to -70 V 

s t 

3.5 4,5 pF 

7,0 7,5 pF 
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M31-100.. 

LIMITS,OF SCREEN AREA 

257 MIN 

B12A 
BASE 

All dimensions in mm 

Data Display or Monitor Tube 

sc ~2+ 

~3 IC 

N P S O O B 
NP 

O O 
NP 40 09 NP 

NP O OI O I 
~ p O Oil 

9 
I 12 k 

h h 

VIEW OF FREE END 

~
_ PREFERENCE LINE 
86 
~6 

Not to bs stolid 

• Determined by reference line gauge No. 12 (See T.D.S. No. 5-0-91-12) 

f Anode a2, a4 cap in line with pin 6, tolerance t 10` 

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

There is an annular region of anti-corona coating with an external diameter of 75 mm 
surrounding the C T8 cap, the tube should not be handled in this region. 
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Data Display or Monitor Tube M31-101.. 

Maintenance Type 

The M31-101.. ie the M31-100. . with an increased neck length to permit the use of an 
additional high frequency deflector coil ("write" coil) for data display applications. 

The neck length of this tube ie 264 mm making the overall length 484 + 6 mm. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M31-lO1GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

For all other data please see M31-100. . data sheets. 
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M31-120.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 31 cm (12 in), 110°diagonal 
Rimguard III reinforced envelope** 
Integral mounting lugs, 20 mm dia. neck 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 507r transmission (approx.) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage Vh 11 V 

Heater current Ih 140 mA 

h h 

DESIGN CENTRE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 13.51 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10.5* kV 

Maximum third anode voltage -range Va3(max) -50 to +500 V 

Maximum first anode voltage Val(max) 350 V 

Maximum negative grid voltage - Vg(mat) 100 V 

Maximum peak negative grid voltage - vg(max) 350§ V 

Maximum positive grid voltage Vg(max) 04 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative 

Vh-k(max) 

vh-k(pk)max 

110 

130 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MS2 

All voltages referred to cathode 

t The absolute rating of 16.5 kV must not be exceeded. 

* Absolute minimum rating is S.5 kV. 

§ Maximum pulse duration 22~/~ of one cycle with a maximum of 1.5 ms. 

A A lOkSigrid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

**This tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

PHOSPHOR SCREEN 

This type is usually supplied with W phosphor (M31-120W) giving a television white 
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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Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES 

M31-120.. 

Cathode to all ck-all 3.0* pF 

Grid to all cg-all 4.0* pF 

Anodes 2 and 4 to coating M1(min.) cat+a4-M1(min.) 450 pF 

Anodes 2 and 4 to shell M2 (appros.) cat+a4-M2 200 pF 

* Holder capacitance i~alanced out. 

TYPICAL OPERATION -Grid modulation (Voltages referred to cathode) 

Second and fourth anode voltage Vat+a4-k 12 kV 

First anode voltage Val-1: 250 V 

Third anode voltage range for focus Va3-k 0 to 350 V 

Final anode current (peak) cat+a4(pls) 250 µA 

Average peak to peals picture 
modulating voltage 33 V 

Grid to cathode voltage for Vg-I: 
cut-off of raster -35 to -69 V 

TYPICAL OPERATION Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage Vat+a 1-g 12 kV 

First anode voltage Val-g 250 V 

Third anode voltage range for focus Va3-g 0 to 350 V 

Final anode current (peals) cat+a4(Pk) 250 µA 

Average peak to peak picture 
modulating voltage 26 V 

Cathode to grid voltage for V k-g 
cut-off of raster 32 to 58 V 

This data should he read in c•oniunc•tion kith Operational and Safeh• Rec•ommenclations 
for Indusu•ial ('athode Rav Tubes. 
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M31-120.. Data Display or Monitor 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 44 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 enoughte 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 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 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 (Ml) 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 shell (MZ) should be connected to the chassis in an a.c. receiver operating 
from an isolating transformer, or via a suitable leakage path in ana.c./d.c. receiver, 
for example 2 MS2. 

When flashover protection la incorporated the chassis return paths of MI and M2 should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 3.0 kg (6.5 ib) 
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Data Display or Monitor Tube 

LIMITS 

SOCREEN 
AREA ~ 

228 
MAX ~, 

204• S 
T~ 

71 
MAX 

241 R 
102 MAX 

DIA 

2904 MAX 

267.5'" TP 
76 CLIP 
MAX ~ AREA 

f 
38 

~i

125.4R 
~ 877R 

l 509R 

I / 560R~ 

I 
1 295 MIN 

1068R I J DIAG ~ I IS•BR ~ 

257 MIN 

27811.5 

283 MAX 

50.8 R 

VIEW OF FREE END 

h 

C 8 
67-III-2 

20tO.7 
O.5 

~— 87G/ D 

All dimsnsfons in mm 
Not to Ds scald 

4 2~~4 

Osc IN LINE WITH PIN 7 f 10' Minimum screen area 477 cm2

• The bolts tobe used for mounting the tube moat lie within circles of 7.0 mm diameter 
centred on these true positions. One of the four lugs may deviate 2.0 mm maximum 
from the plane through the other three lugs. 

t Determined by reference line gauge No. 22. (See T.D.S. 5-0-91-22) 

8 MAX 

M31-120.. 

2265±6 S 

112713•.5 -y 

EXTERNAL 
CONDUCTIVE 
COATING MI 

METAL M2

i•8-~I~ 14 
I ~~ 

~~~ 
- II 20 

~-
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M31-120.. Data Display or Monitor Tube 

4.9 ±, . 5  
~~ 

295 

25 7 

195 

7MINj 

3° 

} ~ i 9.5R 
1
T
6 { 

109.4 T
t3 
FROM REFERENCE 

IB•5 
MAX 

I 
I.6 

LINE 

REFERENCE 
LINE 

17-6 
9.8 tl•5 

±'~5 1 
1 27.4 

t20 

90°80°70°60° 

25.5 
32.5 

39.5 
46.5 
53.5 
60.5 

67 5 
74 5 

6 

All dlmsnsions in me 
Not to bs swlsd 

42 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 
Plane No. 

0° 
Major 

10° 20° 30° 
Dtag. 

40° 50° 60° 70° 80° 90° . 
Minor 

1 140.2 141.5 146.0 154.0 157.8 154.6 136.7 123.5 115.5 111.0 109.6 
2 137.8 139.2 143.4 151.1 154.1 151.5 134.3 121.6 113.7 109.4 108.1 

3 133.9 134.8 137.8 143.0 145.3 143.2 129.4 118.4 111.1 107.3 106.0 
4 127.3 127.7 129.3 132.0 133.2 132.1 122.3 113.2 107.2 103.8 102.6 

5 116.4 116.8 117.7.119.2 120.0 119.3 112.8 105.9 101.5 98.6 98.1 
6 103.0 103.2 103.8 104.8 105.2 104.7 101.5 97.0 94.2 92.5 91.9 

7 87.0 87.1 87.2 87.4 87.8 87.1 85.9 84.6 83.6 83.0 82.8 
8 68.3 68.3 68.3 68.3 68.3 68.3 68.3 68.3 68.3 68.3 68.3 
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Data Display or Monitor ~'ube 

... 

M31 120.. 
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M31-120.. 

:Ci 
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e 

Data Display or Monitor Tube 
I.2 

CATHODE MODULATION 
Ia2+aa ~ Vk —g 

Vat+oa -10.5 to 13• SkV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

  Vai _ g 250 300 (V) 

Vk —g 45 52 (V) 
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Issue 1, Page C2 

i•I 

I.O 

O.9 

Q 
E 

O.8 v 
v 

0 
O.7."•. 

H 
z 

O.6 ~ 
U 

W 

O.5 O 
Z 
Q 

J 

0~4 Z 

O.3 

O.2 

o•I 

0 1 



Data Display or Monitor Tube 
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M31-120.. 

LIMITS OF RASTER CUT-OFF VOLTAGE 

FIRST A ODE TO GRID OVOLTAGE (Va4 O9 V 

100 200 300 400 
FIRST ANODE TO CATHODE VOLTAGE (Va~_kN 
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M31-120.. Data Display or Monitor Tube 

X-RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 
MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH / I 
DETECTOR CENTRE SOmm FROM NOTIONAL I ~~ ~ I ° ENCLOSURE DEFINED BY DIAGRAM 

BACK ~I ~ I I FRONT 

ENCLOSURE— \— ~ 

°=25mm 

UNDER NO CONDITION REPRESENTED HERE DOES THE RADIATION FROM THE TUBE 
FRONT EXCEED OI mR/h 
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Data Display or Monitor Tube M31-18~.. 

Maintenance Type 

GENERAL 

Rectangular face, 12 inch, 110° diagonal 
Rimguard I1I reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen. Bonded face-plate 
Face treated to reduce reflections 
Grey glass, 500/o transmission (approx.) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3* A 

DESIGN CENTRE RATINGS - Voltages referred to cathode 

+~4 

9 

Maximum second and fourth anode voltage Vat+a4 (max) 13.5fi kV 

Minimum second and fourth anode voltage Vat+a4(min) 10.5 kV 

Maximum third anode voltage Va3(max) +1000 to -500 V 

Maximum first anode voltage Val (max) 550 V 

Maximum negative grid voltage - Vg(max) 150 V 

Maximum peak negative grid voitage - vg(pk)max 400 V 

IVfaximum positive grid voltage Vg (max) 04 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k(pk)max 

250 

4004 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MSl 

* 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. 

4 A 10 kit grid series resistor mounted close to the tube base is recommended to limit 

the peak grid voltage 

4 During awarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually supplied with LG phosphor (M31-182LG) 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 after the type number. 

For details of the Sparkguard bases see separate sheets. 

Thorn Radio Valves and Tubes Limited 
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M31-182.. Data Display or Monitor Tube 

INTER-ELECTRODE CAPACITANCES 

Cathode to all ck-all 

Grid to all cg_all 

Anodes 2 and 4 to coating Ml (min) cat+a4-Ml (min) 

Anodes 2 and 4 to frame M2 (approx.) cat+a4-M2 

* Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

TYPICAL OPERATION 

* t 
3.0 3.5 pF 

6.5 8.0 pF 

450 pF 

200 pF 

- Grid modulation, voltages referred to cathode. 

Second and fourth anode voltage Vat+a4-k 12 kV 

First anode voltage Val-k 400 V 

Third anode voltage range for focus Va3-k 0 to 400 V 

Final anode current (peak) tat+a4(pk) 200 350 µA 

Average peak to peak picture 
modulating voltage 29 36 V 

Grid to cathode voltage range for Vg_k 
cut-off of raster -40 to -7? V 

LG screen persistence to 10% (approx.) 3.0 s 

TYPICAL OPERATION - Cathode modulation, voltages referred to grid 

Second and fourth anode voltage Vat+a4-g 12 kV 

First anode voltage Val _g 400 V 

Thfrd anode voltage range for focus Va3_g 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 200 350 µA 

Average peak to peak picture 
modulating voltage 25 31 V 

Cathode to grid voltage range for Vk_ 
cut-off of raster g 36 to 66 V 

LG screen persistence to 10% (approx.) 3.0 s 

The LG screen is liable to burn even at low values of beam current if operated with 
stationary or slow moving spot. 

This tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 
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Data Display or Monitor Tube M31-182.. 

PICTURE CENTRING 

Maximum magnet flux density at centre 
of neck should not be leas than 

Maximum distance of centre of magnetic 
field from reference Line 

DEFLECTION ANGLES 

Height 80° Width 99° 

MOUNTING 

15 Gs 

53 mm 

Diagonal 110° 

There is an annular region of anti-corona coating with external diameter of 75 mm 
surrounding the CTS 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 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 bolts to be used for mounting must lie within circles of 6.5 mm diameter centred 
on the true positions of the lug holes. One of the four lugs may deviate 2.0 mm 
maximum from the plane through the other three lugs. 

The external conductive coating (Ml) of this tube should be connected to chassis. The 
capacitance between this coating and final anode may be used to pro. ids smoothing for 
the e.h.t. supply. 

The metal frame (MZ) should be connected to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c./d.c. 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of M1 and MZ 
should be made in a manner appropriate to the protectior. system employed. 

TUBE WEIGHT (approximate) -net 3.4 kg (7.5 ib) 

Q OC 
J ~ O y 
V7~ W 
~ z m 

a Sri 
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M31-182.. 

OF 
ITS 

SCREEN 
AREA 

2904 MAX 

267.5 T.P. —

"~M7 X 

22B 204.5 
MAX T.P. 

76 
MAX 

257 MIN  

278±I.5 

283 MAX 

2418 
50•BR 

4f 74 

Data Display or Monitor Tube 

CLIP 

241.5 ± 7 

131.5±4 110±3--~ 

503 
AREA 8.O 

MAX —1 20 MAX 

LABEL 

29.4 MAX 
27.8 MIN 

IN LINE WITH 11 --B8 H 
PIN 4, ± IO°

02, Oq sc VIEW OF FREE END 

G3 NP 

228 
MAX 

METAL M2 

LUG DETAIL I• 

All dimcnsions in mm 
Not to be scolcd 

19 

41 

CTB 

EXTERNAL 
CONDUCTIVE 
COATING MI 

10 R 

I~-

t Determined kry reference line gauge No. 16. (B.S.RL4 : IEC67-IV-3 : JEDEC126) 

Minimum screen area 477 cm2
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Monitor Tube 

GENERAL 

Rectangular face, 12 inch, 110' diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 507r. transmission (approx.) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage 

Heater voltage 

Vh 

Ih 

6.3 V 

0.3* A 

M31-184.. 

h h 

DESIGN CENTRE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 

Minimum second and fourth anode voltage Vat+a4(min) 

Maximum third anode voltage Va3(max) 

16'► 

10.5 

+1000 to -500 

kV 

kV 

V 

Maximum first anode voltage Val(max) 550 V 

Maximum negative grid voltage -Vg(m~ ) 150 V 

Maximum peak negative grid voltage -vg(pk)max 400** V 

Maximum positive grid voltage Vg(m~ ) 04 V 

Maximum heater to cathode voltage Vh-k max 
( ) heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

vh-k k max 
~) 

250 

4004 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(m~ ) 0.5 MSt 

Maximum resistance, grid to cathode Rg_k(m~) 1.5 Mft 

* In a series heater chain the CRT should always be connected at the chassis end. 

f The absolute rating of 18 kV must not be exceeded. 

4 A lOkStgridseries resistor mounted close tothe tube base is recommended to limit 
the peak grid voltage. 

$ During swarming-up period not exceeding 45 seconds. 

** Maximum pulse duration 229 of one cycle with a maximum of 1.5 ms. 

PHOSPHOR SCREEN 

This type is usually supplied with a W phosphor (M31-184W~) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

Tubes incorporating a BSH 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 
Issue 1, Page 1 
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M31-184.. Monitor Tube 

INTER -ELECTRODE CAPACITANCES 
Cathode to alt c l._all 
Grid to all c'g-all 

Anodes 2 and -1 to coating' A[1 (min) c'a2~a-}-Atl(min) 

Anodes 2 and -1 to shell bit (approe. ~ c•a•~•a-}_AI2 

* Holder cnpac•itance balanced out. 

z Total e•apac•itanc•es ine•luding a h~pic•al 13513 holder. 

X15 0 

200 

3.:i pi 

~.o pF 

PF 

pF 

TYPICAL OPERATION Grid modulation (Voltage referred to cathode) 

Second and fourth anode voltage Va-2, a 1_k l:i kV 

First anode voltage Val_I< X00 V 

Third anode voltage range for focus Va ~3_ I~ 0 to -100 V 

Final anode current (pealq i a ~. a}(pl,) 200 350 µA 

Average peal: to penlc pic•tut•e 
modulating voltage 29 :3fi V 

Grid to cathode voltage fbr Vg_I~ 
c•ut-off of raster - 40 to - r i V 

TYPICAL OPERATION Cathode modulation (Voltage referred to grid) 

Second and fourth anode voltage Va•~:n}_g 1:~ I:V 

Firs[ anode voltage Vaf _g 100 V 

Third anode voltage range for }'oc•us Va;;_g 0 to X00 V 

Final anode current (peak) ia~. a~ 200 330 ESA 

Average peal: to peal: picture 
modulating voltage 2:i 31 V 

Cathode to grid voltage for VI; _g
cut-off of raster 3G to GG V 

This tube meets the requirements for inh•insicall} safe tubes laid down in the section 
of LE.C. Publication 6v dealing with implosion. 

Page 2, Issue 2. 



Monitor Tube M31-184.. 

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 CTS cap, the tube should not be handled in this region. 

The tube can be mounted in an}• position. The tube socket should not be 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 (MZ) should be connected directly to the chassis in a.c, equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c. / d.c. 
equipment, for example 2 MSI. 

When flashover protection is incorporated the chassis return paths of M1 and MZ 
should be made, in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 3.0 kg (6.5 lb) 
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ozm 
o= 

a~~ 
a al 
0 

Issue 1, Page 3 



M31-184.. 

OF 
ITS 

SCREEN 
AREA 

228 2045 
MAX- T P. 

71 
MAX 

290.4 MAX 

 267.5 *T. P. 
76 
AX 

~ 25.4 R 
I B77R 

5O9R 

~~DIAGN

---- 

~-  257 MIN 

278±1.5 

2B3 MAX 

5O•BR I-12 AX 

241R 

IN LINE WITH 
PIN 4, ± 10° 

42 , 44 sc 

4 3 

5O.8R 

74 

Monitor Tube 

—126•SY3 5 — 110±3~ 

236.5 ±6 5 

CLIP 
AREA 8.O 

MAX 

LABEL 

29 4 MAX 
27 B MIN 

—B8 H 

VIEW OF FREE ENO 
NP 

195 
MIN 

2ze 
MAX 

METAL M2 

LUG DETAIL 

All dimcnsions in mm 

Not to be scolcd 

~CTB 

EXTERNAL 
CONDUCTIVE 
COATING MI 

h h 
* The bolts to be used for mounting the tube moat lie within c ircles of 6.5 mm diameter 

centred ontheae true positions. One of the four Lugs may deviate 2.0 mm maximum 
from the plane through the other three lugs. 

t Determined by reference line gauge No.16. (B.S.RL4 : IEC67-IV=3 : JEDEC126) 

Minimum screen area 477em2

Issue 2, Page 4 

41—



Monitor Tube M31-184.. 

4.9 
t I.5 

1 } 

295 

257 17.6 

195 9•e = I•S 
I•S I 

1

16 

IOe•9 ' 
*3 
FROM REFERENCE 
LINE 

REFERENCE 
LINE 

25•S ~e-~ 
32.5 7 Y 

39.5 6 
46•S •.-5-~ 

7 MIN4 

le•s 
MAX 

9•SR 
I 

i 27.4 
i2.O 

16 

90°  ed 70° 60°

~~`~~ 

~~~~~~~:~~11 
~~~1111 
■~~/III 

535 -~-4 -~ 
AO S ~ 3 
67.5 •. 2 

74.5 -°  I -~ 

Ail diwsnsions In ■w 
Not to 0e sealed 

1 

40°
DIAG 

30°

20° 

IOt 

o° 
6 42 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 

Plane No. 

0° 

Major 

10° 20° 30° 

Diag. 

40° 50° 60° 70° 80° 90° 

Mlnor 

1 140.2 141.5 146.0 104.0 117.8 154.6 136.7 123.5 115.5 111.0 109.6 
2 137.8 139.2 143.4 151.1 154.1 151.5 134.3 121.6 113.7 109.4 108.1 

3 133.9 134.8 137.8 143.0 14:1.3 143.2 129.4 118.4 111.1 107.3 106.0 
4 127.3 127.7 129.3 132.0 133.2 132.1 122.3 113.2 107.2 103.8 102.6 

5 116.4 116.8 117.7 119.'l 120.0 119.3 112.8 105.9 101.5 98.6 98.1 
6 103.0'103.2 103.8 104.8 105.2 104.7 101.5 97.0 94.2 92.5 97.9 

? 87.0 87.1 87.2 87.•1 87.8 87.1 85.9 84.6 83.6 83.0 82.8 
8 68.3 68.3 68.3 68.3 68.3 68,3 68.3 68.3 68.3 68.3 68.3 

Issue 1, Page 5 

Q ~ 
J 
d ~ VJ 
Vl _ W 
~ Z m 

Q 
O ~ 

F- ~ 
Q at1 
C] 



M31-184.. 

GRID MODULATION 

  Ia 2 +a4~ug - k 

Vol+a4 =10•Stol3.5 kV i 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER  """" 

  Voi _k 400 450 500 (VI  
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Monitor 'tube 
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CATHODE MODULATION 

  I a2+a4~Vk - 9 
Vaz+a4=10.5 to 13.5kV 
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OF FOCUSED RASTER 
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M31-184. . 
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Monitor Tube 

LIMITS OF RASTER CUT - OFF VOLTAGE 

CATHODE MODULATION 
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Page C3, Issue 1. 



Monitor Tube 
X-RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE W ITM 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM. 

RADIATION FROM FRONT OF TUBE - - --
RADIATION FROM BACK OF TUBE 

23 

22 

21 

ac 2O 

19 

W 

a 
J 18 

W 

O 17 
Z 

J 

Z I 

ENCLOSURE 
a = 25 mm 

.. ■,~ .:- 
~~~ .~._■ 

•~ :~ .. e 

::; 
n 

~~~~~ 
~~~~ 
~~~~~ 
~~~~~  

~_= O 

■.~~■. 

O 

M31-184.. 

ImR/A 

•SmR/~ 

• ZOO 400 • ~ • :Ti ~ I • ~ • 
FINAL ANODE CURRENT (Ia2 + a4)}~A 
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M31-185.. Data Display or Monitor Tube 

The M31-185.. is the M31-182. , with a tinted bonded faoepiate giving a total glass 
transmission of approximately 1596. The M31-185.. has external conductive coating 
dimensions as shown below which also differ from the M31-182.. 

LIMITS 
OF 
SCREEN 
AREA ~ 

228 20d 
MAX TR 

5 

T -
76 

MAX 

2904 MAX 

267.5 T.P. 

2418 

IN LINE WITH 
PIN4 ± 10° 

sc ~ ~7a 

50~8R 

02 , Od Q 
  NP 

a S 
0 0 

of 
3 o L_ 0 6 9 

k 
O 
I 

h 

O 

h 

PHOSPHOR SCREEN 

Thle type is usually supplied with OH phosphor (M31-1850H) gluing a green trade of 
medium short persistence. Other phosphor screens can be made available to speotal 
order. 
t Determined by reference line gauge No.18. (B.S.RL4: IEC87-IV-3: JEDEC198) 
Minimum screen area 477 cm2 

METAL M2
  2415 ± 7  

X131 5 ±4 1103 --

195 
MIN 

217 
±1.5 

r3B 
76 

`MAX 
257 MIN 

278±I.5 

283 MAX 

CLIP 
AREA 

16 

's52 .~. 
MIN i  ~~ 

~' 29~dMAX 
__ 27•BMIN 
~~ ~ BBH 

LABEL 

i
.e- \ EXTERNAL 

iCONDUCTIVE 
COATI N G 
MI 

`~~f♦I~ 

228 
M

I
AX , iCTs 

1 ~~ ~ i 

MAX 

VIEW OF FREE LUG DETAIL 
END 

All dimensions in mm 
Not to De scaled 

~.dl • 
f20MAX 
—SO±3 
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Data Display or Monitor Tube M31-185.. 

X—RAY ISO—EXPOSURE CURVES OF TYPICAL TUBE 

MEASUREMENTS MADE ON ONES OF MAXIMUM 
RADIATION AT FRONTANO BACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM 

ENCLOSURE ~~~ 

a = 25mm 

UNDER NO CONDITION REPRESENTED HERE DOES THE RADIATION FROM THE TUBE FRONT 
EXCEED O• I m R/ h 

RADIATION FROM BACK OF TUBE 
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M31-190. . Data Display or Monitor Tube 

GENERAL 

Rectangular face, 31 cm (12in), 90° diagonal 
Rimguard III reinforced envelope** 
Integral mounting lugs, 20 mm dia. neck 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 50% transmission (approx.) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage Vh it V 

Heater current Ih 75 mA 

DESIGN CENTRE RATINGS Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 
Minimum second and fourth anode voltage Vag+a4(min) 

Maximum third anode voltage -range Va3(max) 

Maximum first anode voltage Val(max) 
Maximum negative grid voltage - Vg(max) 

Maximum peak negative grid voltage -vg(max) 

Maximum positive grid voltage Vg(max) 

Maximum heater to cathode voltage, Vh-k(max) 
heater negative (d. c. ) 

Maximum peak heater to cathode voltage, vh-k(pk)max 
heater negative 

Maximum Impedance, grid to cathode (50 Hz) Zg_k(max) 
Maximum resistance, grid to cathode Rg_k(max) 

All voltages referred to cathode 

h h 

13.5j kV 

10.5* kV 

-50 to +500 V 

350 V 

100 V 

3504 V 

04 V 

110 V 

130 V 

0.5 MS2 

1.5 M12 

t The absolute rating of 16.5kV must not be exceeded. 

• Absolute minimum rating is 8.5 kV. 

4 Maximum pulse duration 22% of one cycle with a maximum of 1.5 ma. 

4 A 10 kSl grid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

** Thia tube meets the requirements for intrinsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

PHOSPHOR SCREEN 

Thia type is usually supplied with GH phosphor (M31-190GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1. 
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Data Display or Monitor Tube 

INTER —ELECTRODE CAPACITANCES 

M31-190.. 

Cathode to ali ck-all 3.0* pF 

Grid to ail cg
-all 4.0'' pF 

Anodes 2 and 4 to coating Ml cat+a4-Ml 
700 pF 

Anodes 2 and 4 to shell M2 (apprcx.) cat+a4-M2 200 pF 

* Holder capacitance balanced out. 

TYPICAL OPERATION -Grid modulation (Voltages referred to cathode) 

Second and fourth anode voltage V
at+a4-k 

12 kV 

First anode voltage Val-k 
250 V 

Third anode voltage range for focus Va3-k 0 to 350 V 

Average peak to peak picture 
modulating voltage up to 250µA 33 V 

Grid to cathode voltage for V 
cut-off of raster g-k 

-35 to -69 V 

TYPICAL OPERATION -Cathode modulation (Voltages referred to grid) 

Second and fourth anode voltage Vat+a4-g 
12 kV 

First anode voltage Val - g 250 V 

Third anode voltage range for focus V 
a3-g 

0 to 350 V 

Average peak to peak picture 
modulating voltage up to 250µA 26 V 

Cathode to grid voltage for Vk-
cut-off of raster g 32 to 58 V 

This data should be read in conjunction with Operational Recommendations for Industrial 
Cathode Ray Tubes. 
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M31-190.. Data Display or Monitor Tube 

MOUNTING 
Any mask used in the mounting of this tube 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 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 bottom circum-
ference of the base shell will fall within a circle of 36 mm diameter which is centred 
on the perpendicular from the centre of the face. 

The external conductive coating (MI) ofthis 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 shell (MZ ) should be connected to the chassis in an a.c. receiver operating 
from an isolating transformer, or via a suitable leakage path in an a.c./d.c. receiver, 
for example 2 '~f4. 

When flashover protection is incorporated the chassis return paths of Ml and MZ should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 3.o kg (6.5Ib) 
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Data Display or Monitor Tube 

LIMITS OF 
SCREEN 
AREA ~ 

228 
M4X 

2O4~5 
T 

1

P 

1~ 

-~ 

290.4 MAX  
267• S i  T P 
257 MIN  

76  _ _ CLIP 
MAX AREA 

H 36 

  278 Y 2 

 283 MAX 

I_ 1 15 MqX 

65 MAX 

40 MAX 

k 

9 
VIEW OF FREE END 

B7G/D i 

h 

20 0.7 
-O•S 

a2 ~ 44 sc 
IN LINE WITH 
PIN 5 _ 10' 

al

-•  2h8S9 

166.5 

S 
l
MAX 

1 

195 
MIN 

2 7 
22 

All dimensions in mm 
Not to be scaled 

t 

228 
MAX 

6358 

2 3.5 

—~, 

METAL M2 

M31-190.. 

57.2 
S3.5 

CTB 
67-III -2 

EXTERNAL 
CONDUCTIVE 
COATING MI

~~ 

I.8~~14~{ 

19 
LUG DETAIL 

Minimum screen al ea ~k77 ero2

• Thebolistobe usedtor mountingihe tube must lie ~cithin circles of i..Omm diameter 
centred on these true positions. One of the tour lugs ma;; deaiate 'L .0 mm maximum 
From the plane [h rough the other three lugs, 

t Determined be reference line gauge No. 'L 0. (See T.D.S. 3-0-91-'l0) 
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M31-190.. Data Display or Monitor Tube 
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Data Display or Monitor Tube ̀  

GRID MODULATION 
Ia2 + aa~Vg — k 

Vat+aa=10 to 13.5 kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

Von _ k 250 300 350 (V ) 

Vg — k — 52 —60 — 68 (V) 
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M31-190.. Data Display or Monitor Tube 

  CATHODE MODULATION 
   Ioa+oa~Vk — g 

Voz+oa=10 to 13.5 kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

Von _ 9 250 300 350 (V ) 

Vk _ 
g 

45 52 59 (V1 '_
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Data Display or Monitor Tube M31-190.. 

LIMITS OF RASTER CUT-OFF VOLTAGE 

I o0 

C
A

T
H

O
D

E
 

T
O

 
G

R
ID

 
V

O
L
T

A
G

E
 

(V
) 

80 

_ 
~= s= 

_ :: 
 CATHODE MODULATION ::~ 

C= 
Z 

60 .   • . 
_._..-:.  

:_ 
.:. ~. ..  

Z:...: oe  

40 .7:i 
'Nh ...,..-

 ~~.-- .■.   •~~H~■ 
 ti h~~~: 

tl  

 S ~/~ 

20 
W 

N~ 

 ~O.■~~~~~0 ~~ ~~N~~N~ ■YM~Y~ _......../N\~N 
~~ ~N~  

■~~~ 
O ■ YY M~i~~NdYW ~MN 

100 200 300 400 
FIRST ANODE TO GRID VOLTAGE ( Vai —y)V 

-100 

~ -SO 
Q 
J 

-60 
11J 
0 

O 

U —40 

O 

o -20 

O 
100 200 300 400 

FIRST ANODE TO CATHODE VOLTAGE (Vai-k)V 

Page C3, Issue 1. 

 GRID MODULATION   ,~~..
,. 

 ... 

\►~\~\~\\\\\H 

It 

Z 

........■co•  - .... 

... ■... m 

~w~ 
~~ 
~~ 



M31-191. . Data Display or Monitor Tube 

The M31-191. . is the 1131-190. . with a tinted bonded face-plate giving a total glass 
transmission of approximately 1590 and the sw•face treated to reduce specular 
reflections. 

LIMITS OF 
SCREEN \ 
AREA 

228 
MAX 

204 5 
TP 

r 290.4 MAX 
267.5 TP 
257 MIN  

70 MAX 

76 CLIP 
MAX ~  AREA 

l~ 38 

27812 
283 MAX 

_ I IS MAX, 

~~ _ 

40 MAX 
_ REFERENCE

LINE 

k 

20~0 ~ 7
O•S 

B7G/D--~ 

I 

,Osc ~2 ,Q4 
IN LINE WITH 
PIN 5 ! 10°

8 MAX 

1

195 
M N 

2 7 
•2 

4 

Minimum screen area •177 crl 
3 All dimensions in mm 

VIEW OF FREE END Not to be scaled 
t Determined by reference line gauge No. 20 
PHOSPHOR SCREEN 

171.5 

27319 
i 

4.5 

57.2 
t3~5 

EXTERNAL 
CONDUCTIVE 

~ COATING MI

METAL M2 

I•B r~14—+1 

LUG DETAIL 

t 
—I I zo 

This tape is usually supplied with GII phosphor (1I31-191GH) giving a green 
trae•e of medium short persistence. Other phosphor scraens cao he made available to 
special order. 

TUBE WEIGHT (approximate) - ❑et 3.IS kg 

Thorn Radio Valves and Tubes Limited 
Yage 1. Issue 2. BRiMAR 
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Data Display 

4.2 
•I 5 

or Monitor Tube M31-191.. 

9~8 
•I~ 

F7.4 
21.5 

295 

257 ..k 

195 

j ~~~- ~` i t ~ 326 
22.0 ~, 

~~ 

IB•5 6 
MAX 

MOUNTING 

The bolts to be used for mounting the tube must lie within circles of 7.0 mm diameter 
centred on the lugholestrue positions. Oneofthefourlugsmay'deviate 2.Omm maeimum 
from the Mane through the other three lugs. 
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M31-192.. Data Display or Monitor Tube 

The M31-192. . is the M31-190. . with a bonded face-plate 
mission of approximately 505. 

LIMITS OF 
SCREEN 
AREA 

228 
MAX 

204.5 
T.P. 

Y 

70 MAX 

290.4 MAX 
267.5 T.P. 
257 MIN  

76  CLIP 
MAX AREA 

t 38 

 278±2  
 283 MAX 
~I ISMAX+~ 

635R 
vs 

40 MAX REFERENC--  _ 
LINE f 

20+0.7 
-0.5 

41 B7G/D 

k 

I 
9 

VIEW OF 
All dimensions in mm 

h 

43 

8 MAX 

giving a 

195 
MIN 

217 
±2 

228 
MAX 

total glass trans-

 273±9 
171 • 5 -~{ 
+q.s 

57.2 L 
±g.s II 

METAL M2 

P~ el• 
'~b22,L ~ P̀2.0 ~, 

~~p•

FREE END LUG DETAIL 

Minimum screen area }77 cm2
t Determined 6v reference line gauge No. 20 
PHOSPHOR SCREEN 
This t}'pe is usually supplied with W phosphor (M31-192W) giving 
trace of medium short persistence. Other phosphor screens can be 
special order. 

TUBE WEIGHT (approximate)-net 3.6 kg 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 2. 
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EXTERNAL 
CONDUCTIV E 
COATING MI

Not to be scaled 
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made available to 
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Data Display or Monitor Tube M31-192.. 

295 

257 
17.4 

4.2 
±I.S 

195 9.8 ±I.5 
±I •~5 

i 
1 Z 1 

.8.5 
MAX 

I 
32 6 
±2 O 

T 
I.6 

MOUNTING 

The bolts to be used for mounting the tube must lie within circles of 7.0 mm diameter 
centred on the lug holes true positions. One of the four lugs m ay deviate 2.0 m m 
maximum from the plane through the other three lugs. 
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M31-212.. 
PRELIMINARY DATA 

GENERAL 

Rectangular face, 31c•m (12in). 90' diagonal tube 
specificalh• designed for high character densih• 
data display applications. 
Bonded tinted face-plate treated to reduce 
spec•ular reflection.** Aluminised s<•reen. 
Integral mounting lugs, 20 mm dia. neck. 
Electrostatic• focus, magnetic• deflection. 
Grey glass. 15~ total transmission (approx). 
External c•onduc•tice coating. 

Heater voltage Vh 11 V 

Heater current Ih i5 mA 

Data Display Tube 

DESIGN CENTRE RATINGS ~/oltages referred to cathode 

h h 

Maximum second and fourth anode collage Vat+a~l(max) 13.5 t kV 

Minimum second and fourth anode voltage Vat+a•}(min) 
10.5 * kV 

Maximum third anode voltage -range Va3(max) -50 to +!i00 V 

Maximum first anode voltage Val(max) 350 V 

Maximum negative grid voltage -Vg(max) 100 V 

Maximum peak negative grid voltage - ~•g(mas) 3a0 9 V 

Maximum positive grid voltage Vg(max) 0~ V 

Maximum heater to cathode voltage Vh-k(max) 
heater negative (cLc.j 

t\Iaximum peak heater to cathode voltage ~•h-k(pk)max 

110 V 

heater negative 130 V 

Maximum impedance• grid to cathode (:;OHz) ~g-k(max) 0.5 1152 

Maximum resistance• grid to cathode Rg-k(maxj 1.5 MS2 

All voltages referred to cathode 

t The absolute rating of 1G.SkV must not be exceeded. 

* Absolute minimum rating is S.:i kV . 

§ Maximum pulse duration 22°,~ of one cycle Keith a maximum of 1.:; ms. 

A 10 k52 grid series resistor mounted close to the tuhe base is recommended to 
limit the peak grid collage. 

**This tube meets the requirements for inU•insic•alh' safe tuhes laid down in the 
section of I. ti , C . Publication 65 dealing with implosion. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M31-212UHj giving a green trace of 
medium short persistence. Other phosphor screens c•an be made available to special 
order. 

Thorn Radio Valves and Tubes Limited 
Page 1. Issue 1. BRiMAR 



Data Display Tube M31- 212 .. 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and ~ to coating 111

Anodes 2 and -1 to shell 112 (Approz) 

* Holder capacitance balanced out. 

c• k-all 

c•g-all 

c•a2+a~1-~11 

c•a2+a }-M2 

3.0* pF 

1.0* pF 

i00 pF 

200 pF 

TYPICAL OPERATION -Grid modulation (Voltages referred to cathode) 

Second and fow•th anode voltage Va2+a l-k 
First anode voltage Val-k 

Third anode voltage for Va3-k 
hest overall focus* 

Drive for peak beam current of 200µA 

Grid to cathode voltage for Vg-k
cut-off of raster 

12 

,300 

0 to :350 

32 

- IO to -.9 

TYPICAL OPERATION -cathode modulation (Voltages referred to grid) 

Second and fourth anode voltage Vat+a 1-g 

First anode voltage Val-g 
Third anode c•oltage for Va3_ 

best overall fnc•us* g 

Iiri~•e for peal; beam current of 200µA 

cathode to grid voltage for Vk_g
cut-off of raster 

12 

350 

0 to 350 

28 

41 to ; ;; 

kV 

V 

V 

V 

V 

kV 

V 

V 

V 

V 

* RESOLUTION IN DATA DISPLAYS 

The spot performance over the screen is sufficientl} uniform to permit a focus 
setting µ•ithin this range which allows rapid and positive recognition of alpha-numeric 
characters of density 2000 mas. li.e. character size 2.8 tom x 5 mm minimwnj 
If it is required to pass through the point of focus at an}~ point on the screen a focus 
range of -.;OV to -i00V with respect to cathode should be pr•wided. 

This data should be read in conjunction with Operational and Safety Recommendations 
for Industrial cathode Rav Tubes 

Page 2. Issue 1. 
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M31-212 .. Data Display Tube 

MOUNTING 

Am' mask used in the mounting of this tube should be flexible enough to take up small 
Variations in filing and bulb contours. 

There is an annular region of anti-corona coating with external diameter of i5 mm 
surrounding the CT8 c•ap, the tube should not be handled in this region. 

The tube c•an be mounted in and position. The tube soc•I:et should not be rigidlc 
mounted but should hate flexible leads and be allowed to mo~'e freeh'. The bottom 
circumference of the base shell µ•ill fall within a circle of 36 mm diameter ~t•hich is 
centred on the pei•pendic•ular from the centre of the face. 

The external conducti~-e coating (b41) of this tube should be connected to chassis. The 
capacitance between this coating and final anode ma}~ be used to proeide smoothing for 
the e.h.t. supply. 

The metal shell (b42 j should be connected to the chassis in an a.c. rec•ei~•er operating 
from an isolating u•ansformer, or c•ia a suitable leakage path in an a.c• ./d.c•. 
rec•eicer, fw• example 2 M52. 

When flashover protection is incorporated the chassis return paths of MI and M Z
should be made in a manner appropriate to the protection scstem emploced. 

TUBE WEIGHT (approximate] - net 3,u kg, 

Page 3, Issue 1. 



Data Display Tube 

LIMITS OF 
SCREEN\ 
AREA 

T i 

2Od.S 
TP 

228 _ 
MAx 

70 MAX 

 290 a MAx 
 267 5TP 

 257 MIN 
76 

MAX 
CLIP 
AREA 

38 

 283 MAX 

  278±2 

1 15 MAX 

1 6358 

dOMAX 
REFERENCE~-
LINE 

B7G(D 

20 + 0 7 
—O S 

~ 42 ~aa /sc 
IN LINE WITH 
PIN 5 ± 10' 

9 a3 

VIEW OF FREE END 

M31-212 .. 

•► 273 + 9 

B MAX 

195 
MIN 

27 
±2 

228 
MAX 

All dim¢nsions in mm 
Not to b¢ scaled 

Rlinimum screen area ~7; cm 2

t Determined by reference line Xauge No. 20 

I~aRe }. Issue I. 

  171.5 
± d.5 

METAL M2 

1 8 

57 2 
±3 5 

F 19 

14 

l~~• 
1~~~ 

LUG DETAIL 

GT8 
67-IIL-2 

EXTERNAL 
CONDUCTI V E 
COATING MI
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M31-212 .. Data Display Tube 

d.2 
±I .S 

 Y 

f ~,b--~ 

295 

257 

195 

18 5 
MAX 

MOUNTING 

17 d 
9 8 ±I~S tl •

l
5 

1 

l i t 
ITb 

32 • b 
±2 p 

f 

The bolts to be used for mounting the tube must Lie ~eithin circles of ~ .0 mm diameter 
centred on the lug holes true positions. One of the four lugs may deviate 2.0 mm 
maximum from the plane through the other three lugs. 
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Data Display Tube 
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GRID MODULATION 
Ioz + oa~Vg - k 

Vo2+aa=10 to 13•SkV 

FIGURES FOR EXTINCTION 

OF FOCUSED RASTER 
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V9 - k - 52 - 60 - 68 (V) 
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M31 -212.. 

1x1/~~~~■x~~~ 

Data Display Tube 

CATHODE MODULATION 

Io2+oa~V k — g 
Vol+oa=10 to 13~5kV 

  FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 

Voi _ 9 250 300 350 (V) 

Vk _ 
9 

45 52 59 (V 

 1 ...... 
 1 i/u x1 
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Data Display Tube 
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M31-213.. Data Display Tube 

The M31-213. . is the M31-212. , with a clear glass bonded face-plate gieing a total 

glass transmission of approsima[eh~ v0°/. 
290 aMAX  .~ 273 ±9 

 267•ST.P.   ~-171 .5~~ 

LIMITS OF   257 MIN   
±d. 5 

SCREEN 76 CLIP 57.2 

AREA \ MAX AREA BMAX• •3~5 

228 
MAX 

2045 
TR 

.__L 

 278 ±2 

283 MAX 
~1 I S MAX•. 

70 MAX _~~~ 

~ 
` 

~~~~~: 
} `~ 

dOMAX 
REFERENC--

6 SR 

~INE r 

+0~7 
20_0.5

137G/D 

+ - d 

k 

11 

20 

~ d 

O O  O S

0 • 
9 

a l

9~ was 

VIEW Of FREE END 
All dimensions in mm 
v Determined b.' reference line gauge No. 'L 0. 
PHOSPHOR SCREEN 
This hpe is usuallc supplied Frith GH phosphor• 1J131-213GIi) gicin;{ a green trace of 
medium shoi•[ persistence. Other phosphor screens can be made available to special 
order . 
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TUBE WEIGHT tapprosimate) -net 3.G I:g. 

LUG DETAIL 
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Data Display Tube M31- 213.. 
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MOUNTING 

The bolts to be used for mounting the tube must lie within c•irc•les of ~ .0 mm diameter 
centred on the lug holes true positions. One of the four lugs mac dec•iate 'L .0 m.m 
maximum from the plane through the other three lugs. 
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M36-141.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 36 cm 70° diagonal tube 

Grey glass, 60%transmisaion (approx,) 

Electrostatic focus, magnetic defleotion 

Straight gun, aluminised screen 

Heater voltage Vh 6.3 V 

Heater current Ih 0, 3* A 

h h 

ABSOLUTE RATINGS -voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 10 kV 

Maximum third anode voltage Va3 (max) ± 500 V 

Maximum first anode voltage V a 1(max) 500 V 

Maximum negative grid voltage - Vg(max) 200 V 

Minimum negative grid voltage -Vg(m~ ) 1.0 V 

Maximum heater to cathode voltage V h-k(max) 
heater negative (d. c.) 

Maximum peak heater to cathode voltage vh-k(pk)max 

180 V 

heater negative 4001 V 

' In a series heater chain the C. R. T, should always be connected at the chassis end. 

t During a warming up period not exceeding one minute. 

PHOSPHOR SCREEN 

This type is usually supplied with W phosphor (M36-141W) giving a television white 
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. The normal glass protective viewing window may provide such a 
safeguard. If the radiation measured in contact with this window dcea not exceed 
0.5 millirontgens per hour, the window will normally provide adequate protection. 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube M36 —141.. 

INTER -ELECTRODE CAPACITANCES 

Cathode to all ck-all 7.0• pF 

Grid to all 

Anodes 2 and 4 to external conductive 

cg-all 

cat+a4-M 

9.0• pF 

coating, M (approximate) 1300 pF 

~ Total capacitances including a typical holder. 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode 

Second and fourth anode voltage Vat+a4 12 kV 

First anode voltage Val 300 V 

Third anode voltage range for focus Va3 -200 to +2001 V 

Grid to cathode voltage for cut-off of raster Vg -30 to -72 V 

Average peak to peak modulating voltage 
for modulation up to 150 µA 24 V 

t The change of spot size with variation of focus voltage is small and the Limit of 
±200V is such that an acceptable focus quality is obtained within this range. If it is 
required to pass throughthe point of focus a voltage of at Least±300V will be required. 

MOUNTING 

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. 

Whenflashover protection is incorporated the chassis return path of M should be made 
in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) - 4.7 kg 
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M36 —141.. 

LIMITS OF SCREEN AREA 

Data Display or Monitor Tube 

I ~ SR 
3DU1G~ I 

288 MIN 

 ~ i8 +1.5 
-2.O 

~ENF~RENCE 
t 

812A 
BASE 

I 

70R ' 

~~ 

36.5 
,±I.S 

66 

216 
2~7 

_ 41.5 
MIN -2.O 

—~ 

IS•

CT8 
CAP 

 i 

A 

h 

k 

q NP 
NP 

OI NP 
NP 

VIEW FROM PINS FREE END 
wll dimensions in mm Not to bs acal~d 

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 thin region. 

• During the face sealing operation the glass in thin area (Total 30 mm) may be 
disturbed. Aa the shape of the contour within this area may be either convex or 

concave, the bulb should not be gripped within this region unless special precautions 
are taken (such as the use of resilient packing material). 

t Determined by Reference line gauge No. 12.( See T.D.S. No. 5-0-91-12). 

415 ± 10 

236±5  ~•-~ 179±5 -~ 

NP 

03 - sc 02.44 

IN LINE WITH 
IC PIN 6± 10° 

EXTERNAL 
CONDUCTIVE 
COATING 
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Data Display or Monitor Tube 

Maintenance Type 

GENERAL 
Rectangular face, 14 inch 70" diagonal 

Bonded faceplate protection 

Grey glass 60r/r. transmission (approx) 

Electrostatic focus, magnetic deflection 

Straight gun, aluminised screen 

Heater voltage 

Heater current 

Vh

Ih 0,3 A 

6.3 V 

ABSOLUTE RATINGS - voltages referred to cathode 

M36-142. . 

hh 

Maximum second and fourth anode voltage V a2+a4 (max) 18 kV 

Minimum second and Courih anode voltage V a2+a4 (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) 
healer negative (d.c.) 

Maximum peak heater to cathode voltage vh-k(pk)max 

180 V 

heater negative 400" V 

" lluring a warming up period not exceeding one minute. 

PHOSPHOR SCREEN 

This type is usually supplied with W phosphor (M36-142~'l') giving a television white 
trace of medium short persistence. Other phosphor screens can be made available to 
special order. 

lfihis tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may 
be necessary to avoid possible danger of oersonal injury from prolonged exposure at 
close range. 

Thorn Radio Valves and Tubes Limited 
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M36-142.. Data Display or Monitor Tube 

TYPICAL OPERATION - Grid modulation, voltages referred to cathode 

Second and fourth anode voltage Vat+a4 14 kV 

First anode voltage Val 300 V 

Third anode voltage range for focus Va3 -200 to +2001 V 

Grid to cathode voltage for cut-off of raster Vg -30 to -72 V 

Average peak to peak modulating voltage 
for modulation up Yo 150 µA 24 V 

t The change of spot size with variation of focus voltage is small and the limit of 
t 200V is such that an acceptable focus quality is obt'3ined within this range. If it is 
required to pass through the point of focus a voltage of at least t 300V will be required . 

INTER-ELECTRODE CAPACITANCES 

Cathode to all ok-all 7.0 pF 

Grid to all 

Anodes 2 and 4 to external conductive 

cg-all 

c a2+a4-M 

9.'0 pF 

coating, M (approximate) 1300 pF 

TUBE WEIGHT (approximate) - 5.4 kg 

Issue 2, Page 2 



Data Display or Monitor Tube 

LIMITS OF SCREEN AREA 

SSR 

I 

/~ 

31B MIN I
DIAG II 

288 MIN 

31B 
+I.S 
-2.O 

~~ 

I 
70R I 

216 
MIN 

686R 

75R 

B12A BASE 

I 
I5~ t 71 

I51 

CTB 
 GAP 
} 
66 

REFERENCE LINE t 

36.5 
± I.5 

h 

h 

247 
+I.S 
-2.O 

i
36 

46 

242±5 

M36-142„ 

421 ±10 

\\ 

\~ 

686R ~' 
~ LIBOR `~ 3~ 

179 ±5 

~' 

NP 
NP 

0 0 0 
OI ~ O 

012 60-
O v  70 

k\0% 

0 1
NP 

NP 

0 

NP 

EXTERNAL CONDUCTIVE 
COATING 

4 3 — sc 42,04

IN LINE WITH 
IC PIN 6± 10°

VIEW FROM PINS FREE END 
All dimensions in mm Not to bt scaltd 
There is an annular region of anti -corona coating with an external diameter of 75 mm 
surrounding the CTS cap, the tube should not be handled in this region. 

• During the face sealing operation the glass in this area (Total 30 mm) may be 
disturbed. As the shape of the contour within this area may be either convex or 
concave the bulb should not be gripped within this region unless special precautions 
are Laken (such as the use of resilient packing material). 

t Determined by Itefehence tine gauge No. 12. 
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M38-100.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 15 inch, 90° diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Straight gun. Aluminised screen 
Gre}• glass, 50~~ transmission (approx) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 11.5 V 

Heater current Ih 0.15 A 

h h 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 

Minimum second and fourth anode voltage Vat+a4(min) 

20t 

12 

kV 

kV 

Ma_Yimum third anode voltage Va3(max) + 700 V 

Maximum first anode voltage Val(max) 600 V 

Maximum negative grid voltage ' Vg(max) 200 V 

Minimum negative grid voltage - Vg(min) 1.0 V 

Maximum heater to cathode voltage. 
heater negative (d.c.) 

t Ia2,~a4 = 0 

Vh-k max 
( ) 200 V 

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 tope is usually- supplied with V✓ phosphor (M38-100~~ giving a television white 
trace of medium short persistence. Other phosphor screens can be made available 
to special order. 

Tubes incorporating a BSH 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 
Issue .}, Page 1 



Data Display or Monitor Tube M38-100.. 

INTER-ELECTRODE CAPACITANCES * t 

Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg_all 6.5 7.5 pF 

Anodes 2 and 4 to coating Ml. (approx) cat+a4-M1 700 pF 

Anodes 2 and 4 to frame M2 (approx) cat+a4-M2 250 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 Vat+a4 16 kV 

First anode voltage Va l 400 V 

Third anode voltage range for focus Vag 0 to 400 § V 

Grid to cathode voltage for Vg
cut-off of raster -38 to -82 V 

§ The change of spot size with variation of focus voltage is small and the Limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. if 
it is required to pass through the point of focus a voltage of at least -100V to +500V 
will be required. 

MOUNTING 

This tube is intended for'push-through'presentation without masking, but if a mask is 
used it shouldbe flexible enough to take up small variations in fixing and bulb contours . 

There is an annular region of anti-corona coating H•ith external diameter of 75 mm 
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 (Ml) 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 frame (M2) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in a.c./d.c. 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return paths of Ml and M2 should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 5.7 kg (12.5 lb) 
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M38-100.. 
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Data Display or Monitor Tube 

LIMITS OF SCREEN AREA 

351 MAX 
327(T.P.) * 

1710 R 

359 MIN 
~I DIAG 

----

~~ 

308.4 MIN 
  332±2  

 340MAX 

■ ■ 

IN LINE WITH 
PIN 4 ± 10°

sc 02+44 
03 NP 

h h 
VIEW OF FREE END 

CUP§ 
AREA 
120 MAX 
40MIN 

229.4 
MIN 

2 55 
t2 

349± 7 

208 ± 4 
117 
MIN 

14 I ± 3—~ 

~ I  55MAX 

~~- 
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~i-

"I90\ CTB 
~'~ ` ~ 67-III- 2 

'L 62 ~ 

260 
MAX 

EXCLUDING 
CLIP 

EXTERNAL 
CONDUCTIVE 
COATING MI ~ 

29.4 MAX 
27.8 MIN 

—BBH 
67=I -31a 

~~ t' 

h'~ 
~P~ 

0Q

/~- 
O 

~~G~ ~P \ 

218 
P~~~'( 

-~~ 

2 5 

5•SR 

I I±O.3 29 

~_ 

3 14 12•SR 
DIA —O.3' 

LUG DETAIL 

All dimensions in mm Not to be scaled 
* The bolts to be used for mounting the tube must lie within the circles of o.5 mm 

diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs, 

t Determined by reference Line gauge No. 15.(See T.D.S. No. 5-0-91-151. 

§ Total thiclmess of shell, tension band and clip 8 mm maximum. 
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Data Display or Monitor Tube M38-100.. 

4.8 +2•p 

~ 1Y 
282 1 
f 2.O + 

359 

308 4 

229.4 18.2 
t 2.O 

6R 

il•7 
f 2~ 

20 

REFERENCE 
LINE 

32 

64 

96 

12B 

4 

.•- 3 -~, 

2 

185 MAX 

90° 75° 

t9 MIN 

  } 

40 

60° 

189.8f 3 
FROM 

REFERENCE LINE 

45° 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 
Plane No. 

0° 
Major 

15° 30° Diag. 45° 60° ?5° 90° 
Minor 

1 160.7 164.9 177,6 181.6 165.9 140.5 127.9 124.0 
2 134.0 136.6 145.5 148.0 139.3 122.0 112.6 109.7 

3 103.0 104.8 110.3 111.3 107.9 97.7 92.0 90.5 
4 66.8 67.4 69.3 69.4 69.0 66.0 64.0 63.5 

All dimensions in mm 
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M38-100.. 
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Data Display or Monitor Tube 
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Data Display or Monitor Tube M38-100.. 

CATHODE MODULA710N 

Ia2 +a~ ~Vk - g 

Vaz+a4 = 14 to 20kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 
Vag _ g 400 450 500 (VI 
Vk_ 9 51 56 62 (VI 
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M38-100.. 

120 

W loo 
W~ Q 

O 
O) 

80 

U~ 

~~ 
~ o bo 
~' w Qo
~O 
~ 40 
Q 
U 

2200 300 400 500 600 700 800 900 

FIRST ANODE TO GRID VOLTAGE lVa~- 9 ) V 

Data Display or Monitor Tube 

LIMITS OF RASTER CUT -OFF VOLTAGE 

 _ 
_■■■■~

_ _ i 

>: 

■=ii i • 

:: as:=m:~ =sa , , ::~ 
..N.e....s:.:i l~~s.=..=.m:m  = ::i...i..  
:: ==~s==:=: ~aa:: ~  _..:...s:...:..  
r.~ra.mr..~~.. =~'r~ =ui N~~. a►.:ra  ~', vi.•N.n■o 

:.JJ4iJ~~~l~■ ~.I!_ l'J_L►yiI►BUJ■N■■ Ai.`~■.~■•.~N.~ 1 
N.~■■JN ~ 

  ■ ■■ ■■r ■ ■r■•.■.•~ia■io■■o■■of■■  
■   ■■ ■■■■ ■■ ■' ~NJ■ ■.~~■.~■iJ■fl 

..  .....  ..:, :,... :s.........  

■ ■ • •■ ■■■ ~ ~■.■ .■ . i.Z■3 ■o i ■~~__■  

N■N■   • ■ ~ ■~■ ~ ■■.~ ■ • 

.m.... .............s  ..i. a . ~.~.:..: 

  ■■.~■■.~■■. ■■. . ■~A~NN■N■■■■ ■■■N■■ ■■■■■■■ N■. 

C.:OC3Ci 
~~=:=iii ~ =5~:~Si:~=~~:i..==.. 

 C  
N■■■■■■N 

-120 

W -100 

LL
LL

O O -80 

~ W 
V 0 

CY O 

~ 
Q 

-60 
N~ 

0 

o -40 

-20 

 •■N■■■~ 

u■■■N■■■■■■_

■■■N■N 

■N~~NIIN~ .pNN~ N.~ 
., •, 

■■■■■N■■■~~■Z■~■■/'■■.~~iJ■ ■.~ 
■N■■■N■■■■ ■• ■N...~■N` i.H■J i.~■N`N.` 
■■N•N■NN■■■■M  .`■■.~~.`■■.V■.~■■.~S  ~N 

 N ~6■■O• NY■. ■■.` ■■ 
 '~'n•.o.i.•.i... •...via.~n. e 

•N.•■■.~■■.HiJNC■■.~ ■■.  

■N  N. NCN.v■a■ic■i  
■■■■■  A`■io■i.~■•JNO■■. N.~■■.`■ ~■■.` 

■~  ■■ ~■■. ■■.~■■.~  N ~ . ■■  
■NN■ ■/ ~■■~N.N■.~N MN■■.~■■.~ N■n■i~■■'fii.■■o■■o■■ ~■. ■■o■■.■■.v■.~i.~ ■■■■_  _■■■ 

NN. .■■..■■.~~ ■■.\N.N■A■■ p 

  .■■~ NO -.:.■ ■■■  
NN•■■■■■  ~N.Y=.~~■~■i.~i ,•'.YNN■N■N~ 

■~N.~ ■\N ~H'i■~■N■■■NN■■■ 

 ■~~  
■~ 

N.~~ ~NHNN■  ■~ 

~~~ 

■■■ 

C:! 
200 300 400 500 600 700 800 900 

FIRST ANODE TO CATHODE VOLTAGE (Vag-k) V 

Issue 4, Page C3 

Y 
t 
t 



Data Display or Monitor Tube M38-100.. 

X—RAY ISO —EXPOSURE CURVES OF TYPICAL TUBE 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION 4T FRON7 AND BACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM 

25 

24 

Y 

O 22 
Q 

J 
O 
~ 21 
LLI 

O 
Z 
Q 20 
J 
Q 
z 
r~ 

19 

18 

ENCLOSURE—

a = 25 mm 

1-r ~~ 
/ 

IYI /~~/ // 
Y 

~ 
■ // ///~/ ~~ ~~.~~/N~~/„///~N ~._ ~. 

~// 

~ 1

+ ~ 1  ////~N/ ~"~ ~i-+- 

A//  T , ~ 1 h 1 ,~! ~~ y;..: ~~fi~ 
~ i 

//1Y~ 
'~///M/// 

N//////~/ 1 ~ I 

~ 
1 

t 
1 ~ 

~.
/N~l~ I I I I ~ , I ~yN , •I 

 N~///~/M~M//~////// 
N/~/ 

I . 
i ~ ~ . 

+---
,~~ 

. ~' m e _ .'~~~...~ 
~ !~.{.jt , ~ ~ . I j I 

1 1

• 

~-' 
~ 1 

I 
~~///Y/ 1 1 /w ~ 

1 

~• .+'mil 
• I 

1 ` I I 
~ ~ I ' ' t l 1 '. 

•■ ,~ N/~~I~\.V _~ ~•~4 1~ ~- :111.11[[\''~I4'll, //~N/M//N /—//M~ 
` _ I 

~ r ~ } y--~--~- r r / 

r- .,~-.- 
,~~ 

~ . 1 1 ~ r»-~' I i r 
I 

O 

?age C4, . Issue 1. 

O.5 I O I.5 
FINAL ANODE CURRENT (Ia2+a4 ) mA 

O.5 
mR/h 

FRONT 

OI 
mR/h 

mR/h 

ACK 

O• I 
mR/h 

20 

Q ~ 
J 
n. O  c~ 
fn _ W 

~ z m 

O ~ 
Q~F—
H 
Q otf 
0 



M38-100GJ Data Display or Monitor Tube 

TYPICAL CHARACTERISTICS 
GJ PHOSPHOR SCREEN 

FOCUSED RASTER OF FULL HEIGHT 

4 x 3 ASPECT RATIO 
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Data Display or Monitor Tube M38-100W 

TYPICAL CHARACTERISTICS 

W PHOSPHOR SCREEN 
FOCUSED RASTER OF FULL HEIGHT 

4 x 3 ASPECT RATIO 
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M 38-101.. Data Display or Monitor Tube 

TheM:38-101. . is the M38-100. . with an increased neck length to permit the use of an 
additional high frequency deflector coil ("write" coil) for data display applications. 

The neck Length of this tube is 1G3 ± 3 nim making the overall length 371 ± 7 mm 

It is recommended that the deflector coil assembly including "position and write" 
coils should not extend further than 60 mm from the reference line otherwise there 
may be undesirable interaction with the tube gun. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M38-lO1GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

Thom Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 
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M38 -101 GH 

TYPICAL CHARACTERISTICS GH PHOSPHOR SCREEN 
Focused raster of full height 4x 3 aspect ratio 
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M38-102.. Data Display or Monitor Tube 

The M38-102. . is the M38-101. . with a bonded face-plate to reduce specular reflections. 
For general and electrical data see tube type M38-100. . 

LIMITS OF SCREEN AREA 376+7 

F 

i 
271 
MAX 

248 ~ 
(T.P. 359 MIN 

I~/DIAG 

 b  - - - - 

351 MAX* 
327 (T.P.) 

IN LINE WffH 
PIN 4 310°,sc a2'a4

4 3  NP 

VIEW OF FREE END 

384±2 
DIAG 

IOBOR 
I 

308 4 MIN -----I 

332 ±2 
340 MAX 

CLIP 4 
AREA 
120 MAX 
40MIN 

EXTERNAL 
CONDUCTIVE 
COATING MI

213 # 4 

1.4 
±3r 

260 --
MAX 

EXCLUDING 
CLIP 

29 4 MAX 
278 MIN 

BBH 
~ 67-1-31a 1 

20 

117 
MIN 

3 14 ,. 12-SR 
DIA t O.3 

LUG DETAIL 

All dimensions in mm TUBE WEIGHT (approx) - net 6.Okg 

16313-~ 
REFERENCEf 
LINE 

ss Max 

CTB 
67-III -2 

29 

Not to bt scaled 

The bolts to be used for mounting the tube must lie within the circles of 6,o mm 
diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 15. (See T.D.S. No. 5-0-91-15). 

4 Total thiclmess of frame, tension band and clip 8 mm maximum. The clip will not 
project in front of the frame dimension. 
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Data Display or Monitor Tube M38-102 

X—RAY 150—EXPOSURE CURVES OF TYPICAL TUBE 
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DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM BACK 

ENCLOSURE—

a = 25 mm 

UNDER NO CONDfTION REPRESENTED HERE DOES THE R4DIATION FROM THE TUBE 
FRONT EXCEED O~ I mR/h 
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M38-103.. Data Display or Monitor Tube 
For general and electrical data on the M38-103. . see tube type M38-100. ., the tube~ 
differ only in lug shape and tension band clip position. 

248 * 30 
(T. P) MIN ~ 

I I

95 
MAX 

CLIP 
AREA 

LIMITS OF SCREEN AREA 

I 

8 MA X 

REFERENCE LINE '~ 

IN LINE WITH 
PIN 4+ 10° 

sc 
p2A4 

Q 3 ,NP

1 
2 29.4 
MIN 255 

±2 

260 
MAX 

340 MAX 
EY.CLUDING 
CLIP 

EXTERNAL 
CONDUCTIVE 
COATING M I

29.4 MAX 
27.8 MIN 

~BeH 
67-I - 31 ~ 

B°

34917 

20I8±4 .~ 141±3-~ 

~r1I 7M I N-r 

5.5R 

} 
II±O.3 29 

f 

 55 MAX 

TB 
67-III- 2 

h h All dimsnsions in mm 
VIEW OF FREE END Not to bs scalsd LUG DETAIL 

* The bolts to be used for mounting the tube must lie within the circles of 6.5 mm 
diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 15 (See T.D.S. No. 5-0-91-15). 

TUBE WEIGHT (appro~.) - net 5..i kg 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 
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M38-104.. Data Display or Monitor Tube 
The M39-104.. is the M38-100. . with a bonded face-plate to reduce apecular reflections . 
For general and electrical data see tube type M38-100.. 

i 
271 
MAX 

~ae" 
T.P.) 

LIMITS OF SCREEN AREA 

351 MAX 
327(TP.~ t

tea ~, 
38422 ~ 

DIAG ~ i 
1O8OR 

~--- — 308.4 MIN 
  332 ± 2  

 34OMAX 

t• 
~~ 

95OR 
■ 

y 

IN LINE WITH 
PIN 4 ± IO°

fc 02.04 
03 NP 

r.v~'~/ 
ssR 

I/. ~ I 

h h 
VIEW OF FREE END 

i 

CLIP 3 
AREA 
120 MAX 
4OMIN ~" 

229.4 
MIN 

2 55 
22 

354± 7 

-213 2 4—t-14123 
117 

I+ MIN Sh4 

260 -
MAX 

EXCLUDING 
CLIP 

EXTERNAL 
CONDUCTIVE 
COATING MI

29•d MAX 
27.! MIN 

BBH 
67-I -31a 

I 
20 

QSMAX 

182 I 
2 

2•S 
S•SR 

I12O.3 29 

cTs 
67-TQ- 2 

~ 14 
DIA - O' 

LUG DETAIL 

~12.Sa 

All dimensions In mm TUBE WEIGHT (approx.) -net 6.0 Itg Not to p• acoled 
The bolts to be used fnr mounting the tube must lie ~rithin the circles of 6.5 mm 
diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 15,ISee T.U.S. No. 5-0-91-15). 

Total thickness o[ frametension band and clip 8 mm maximum. The clip will not 
project in front of the frame dimension, 

This type is usually supplied with GR phosphor: Other screens available to special order. 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 
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X-RAY 150-EXPOSURE CURVES OF TYPICAL TUBE 

ME 45 UR EMENTS MADE ON LINES OF MAXIMUM 
R4DIATION 4T FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTION4L 
ENCLOSURE DEFINED BY D14GRAM 
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M38-105.. Data Display or Monitor Tube 

The M38-105.. is the M38-100.. with a tinted bonded face-plate. 
The total centre glass transmission !e approximately 15% and the surface is treated to 
reduce specular reflection. For general and electrical data see tube type M38-100.. 

LIMITS OF SCREEN AREA  354± 7 

i 
271 
MAX 

246* 
(T.P.) 

L 

351 MAX 
327(T.P.) ~ 

I 1710R 
1 
1 
I 
I 
I 
I 359 MIN 

IAG-  - 

~~ 

 308 4 MIN 
332*2  

 340 MAX 
I 

950R 
■ 

r//~/ 
»~~~~/ 

IN LINE WITH 
PIN 4 ! 10°

:` az.aa 
03 NP 

3 

2° 

4 S 
0 0 

• 0 7 

h h 
VIEW OF FREE END 

TUBE WEIGHT (approx.) - ne~ 6.0 lcg 
Minimum screen area 685 cm 

i 
u 

CLIP 4 
AREA 
120 MAX 
40MIN 

2294 
MIN 

2 55 
t2 

-213 ± 4 
117 

y 
t3 ~ 

~MIN~ 

+{ 1821 
260 . ~2
MAX 

EXCLUDING 
CLIP 

EXTERNAL 
CONDUCTIVE 
COATING MI

29 4 MAX 
276 MIN 

BBH 
67-I-31° 

21•s 

20 

14 12 3—~ 

SSMAX 

CTS 
67-~- 2 

G~' 
~a~~,a 

P~a ~'l 

2 5 

S SR 

11#0 3 29 

-.3 14 12~aR 
DIA - O' 3 All ditlensions in tIM 

LUG DETAIL Not to Dt sealed 
This type is usually supplied with W phosphor. Other screens available to special order. 
* The bolts to be used for mounting the tube must lie within the circles of 6.5 mm 
diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three Lugs. 

t Determined by reference line gauge No. 15. 

5 Total thiclmesa of frame tension band and clip 8 mm maximum. 
project in front of the frame dimension. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1. 
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Data Display or Monitor Tube M38-105 

X-RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
R401ATION AT FRONT4NDBACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM BACK 

ENCLOSURE -

a = 25 mm 

UNDER NO CONDITION REPRESENTED HERE DOES THE RADIATION FROM THE TUBE 
FRON7 EXCEED O~I mR/h 
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M38-106.. Data Display or Monitor Tube 

The M38-106,, is the M38-100., with a tinted bonded face-plate. 
The total centre glass transmission is approximately 30~ and the surface is treated to 
reduce specular reflection. For general and electrical data see tube ty, pe M38-S00.. 

351 MAX 
327 (7P) 

271 
MAX 

248 
(T P) 

s ~ 

LIMITS 
OF SCREEN 
AREA 

IN LINE WITH 
PIN 4 ± 10' 

sc 
O2, a4 

4 3  ~ NP 
a 5 

a 
o 0 

1 ~_ 30

9 
\. 

n o  n 
VIEW OF FREE END ,~,,, la 12~SR 

±0~3 LUG DETAIL 
All dim¢nsions in mm Not to b¢ scaled 
Minimum screen area 685 cm2 . TUBE WEIGHT (approx.) -net 6.0 kg. 
' The bolts to be used for mounting the tube must lie within the circles of 6.5 mm 

diameter centred on these true positions. One of the four lugs ma}• deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 15. 
4 Total thickness of frame tension band and clip 8 mm maximum. The clip will not 

project in front of the frame dimension. 
This type is usually supplied with GH Phosphor. Other screens available to special 

order. 

CLIP 4 
AREA 
120 MAX 
aOMIN 

EXTERNAL 
CONDUCTIVE 
COATING MI

29 4 MAX 
27 8 MIN 

BBH 
67- I- 310 

354 ± 7 
213±4  _'_ I41'F3-y 

51 4~ 1 17 y, 
+3 - MIN 

'  S5 MAX 

._ 

IIII 950 ~'-
67-III-2 

~~~ ~ ~ ' {.62+1 

260 
MAX 

EXCLUDING 
CLI P 

f 
REFERENCE 
LINE 

20 ) ~ u±03 29 
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Data Display or Monitor Tube M38-111.. 
MAINTENANCE TYPE 

The M38-111.. is the M38-113. . with a bonded face-plate and with external conductive 
coating. The overall length is -138 t 8 mm. 

PHOSPHOR SCREEN 
This type is usually supplied with GH phosphor (M38-111GH) givinga green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

For all other information please see the data sheets for type M38-113.. 

} 
Q OC 
J 
d ~ y 
Cn _ W 
~zOO 
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D 
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M38 112.. Data Display or Monitor Tube 

Maintenance Type 

The M38-112. . is the' M38-111. . without a bonded faceplate thus malting the overall 
length 433 t 8 mm and the faceplate radius 900 mm. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M38-112GH) giving a green trace of 
medium short persistence. Other phosphor screens can be made available to special 
order. 

For all other information please see the data sheets for type M38-111. . 

Thorn Radio Valves and Tubes Limited 
Issue 2, Page 1 
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Data Display or Monitor Tube M38 -113.. 

GENERAL 
Rectangular face, 15 inch, 90° diagonal tube 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 50~'otransmission (approx.) 
Straight gun, non ion trap 
38 mm maximum neck diameter 

Heater voltage Vh 

Heater current Ih 

6.3 V 

0.3 A 

h h 

ABSOLUTE RATINGS -Voltages referred to cathode 
Maximum second and fourth anode voltage V a2+a4 (max) 1~ kV 

Minimum second and fourth anode voltage Vat+a4(min) 12 kV 

Maximum third anode voltage V a3 (max) + 1000 V 

Maximum first anode voltage Val(max) 800 V 

Ma_timum negative grid voltage - Vg(max) 200 V 

Minimum negative grid voltage - Vg(min) 1.0 V 

Ma.~cimum heater to cathode voltage Vh-k(max) 
heater negative (d.c.) 200 V 

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 prelogged exposure at 
close range. 

PHOSPHOR SCREEN 

This type is usually supplied with GH phosphor (M38-113GH) giving a green trace of 
medium short persistence. Other phosphor screens 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 tube meets the requirements for intrinsically safe tube laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

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

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 2. BRiMAR 
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M38-113.. Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all ck-all 

Grid to all cg_all 
Anodes 2 and 4 to frame M (approx) cat+a4-M 

* Holder capacitance balanced out. 

t Total capacitance including, a typical holder. 

TYRiCAL OPERATION 
Second and fourth anode voltage 

First anode voltage 

Third anode voltage range for centre focus 

Grid to cathode voltage for 
cut-off of raster 

* 

3.5 

7.0 

250 

t 
4.5 

7.5 

Grid modulation, voltages referred to cathode 

V a2+a4 

Val 

V a3 

Vg

pF 

pF 

pF 

15 kV 

400 V 

0 to 4004 V 

-30 to -70 V 

~ The change of spot size with variation of focus voltage is small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtain within this range. If 
it is required to pass through the point of focus a voltage of a least -100V to +500V 
will be required. The voltage for corner focus will be greaterthan at the face centre 
by approximately 500 V with a suitably designed deflection yoke. 

MOUNTING 
Any mask used in the mounting of this tube should be flexible enough to take up small 
variations in fixing and faceplate contours. 

There is an annular region of anti-corona coating with external diameter of 75 mm 
surronnding 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 freel}•. 

It is recommended that the deflector coil assembly including "position and write" 
coils should not extend further than 70 mrr~ from the reference line otherwise there 
may be undesirable interaction with the tube gun. 

The metal frame (M) should be connected directly to the chassis in a.c. equipment 
operating from an isolating transformer, or via a suitable leakage path in non isolated 
equipment, for example 2 MS2. 

When flashover protection is incorporated the chassis return path of M should be 
made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) - 5.5 kg 

Page 2, Issue 1. 



Data Display or Monitor Tube M38-113.. 

1 
271 
MAX 

NP 

NP 

NP 

LIMITS OF SCREEN AREA 

351 MAX 
327 (T.P)* 

1710R 

359MIN 
DIAG. 

43 IC 

4--
308.4 M IN 

332±2  

340 MAX 

NP 

I 

CLIP§ 
AREA 

120 MAX 
40 MIN 

260 
MAX 

EXCLUDING 
CLIP 

 433±8 

208±4  —. 225±4 

CTB 
67—III — 2 

~~. 

d''~ 
~p~ 

04

~ ~~ 

~~~ 

36.5 ±I.S \ ~-2i•8—~-

F812A 

20 

9 I I k IN LINE WITH 12•SR. 
h h PIN I I ± 10° 3DIA. 

+O.3~ .w 
a2, a4 

2• S 
5•SR 
~—
I I ± O.3 29 

VIEW OF FREE END 
All dimensions in mm Not to b¢ scaled 
* The bolts to be used for mounting the tube must lie within the circles of 6.5 mm 

diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 13. 
§ Total thiclrness of frame, tension band and clip 8 mm maximum. The clip will not 

project in front of the frame dimension. 
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M38-113.. Data Display or Monitor Tube 

4.8 
f2.O 

1 
28.2 !i} I
±2 

~O 1  

2 

359  

308.4 

229.4 IB•2 II.7 
±2.0 ±2;0 

6R 

la•s MAx 

REFERENCE 
LINE 

32 

64 

96 

128 

All dim¢nsions in mm 

90° 75° 

9 MIN } 
-, 40 

60° 

189.8±3 
FROM 

REFERENCE LINE 

45° 

DIAG. 

30° 

IS° 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Not to b¢ scald 

Reference 0° 15° 30° Diag. 45° 60° 75° 90° 
Plane No. Major Minor 

1 160.7 16•}.9 177.6 181.6 165,9 140.5 127.9 124.0 
2 13-1.0 136.6 1-15.5 148.0 139.:i 122.0 112.6 109.7 

3 10:3.0 10.1.8 110.3 111.3 107.9 97.7 92.0 90.5 
4 66.8 67.4 69,3 69.-1 69.0 66.0 64.0 63.5 
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Data Display or Monitor Tube 

GENERAL 

Rectangular face, 38 cm, 110° diagonal 
Electrostatic focus, magnetic deflection 
Straight gun. Aluminised screen 
Grey glass, 50~ transmission (approx. ) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage 

Heater current 

Vh 6.3 V 

Ih 0.3 A 

M38 120.. 

h h 

~~4 

9 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 13 kV 

Maximum third anode voltage range Va3(max) +1000 to -500 V 

Maximum first anode voltage Val(max) 550 V 

Minimum first anode voltage Val(min) 350 V 

Maximum negative grid voltage - Vg(max) 150 V 

Minimum negative grid voltage -Vg (m~) 1.0 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Vh-k(max) 
250 V 

heater positive (d.c .) 

Maximum peak heater to cathode voltage vh-k(pk)max 

135 V 

heater negative 300 V 
heater positive 180 V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 100 kS2 

Maximum resistance, grid to cathode Rg-k(max) 1.5 MSt 

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may 
be necessary to avoid possible danger of peraonalinjury from prolonged exposure at 
close range. 

PHOSPHOR SCREEN 

This type is usually supplied with W phosphor (M38-120W) giving a television white 
trace of medium short persistence. Other phosphor screens can be made available 
to special order. 

Tubes incorporating a BSH 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 
Ieaue 2, page 1 
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M38 120.. Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 to coating M (approx. ) 

c k-al l 

cg-all 

cat+a4-M 

• Holder capacitance balanced out. 

f Total capacitances including a typical BSH holder. 

3.0 

7.0 

600 

t 
3.5 pF 

8.5 pF 

pF 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode 

Second and fourth anode Vat+a4 16 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Va3 0 to 400 5 V 

Grid to cathode voltage for Vg
cut-off of raster -40 to -85 V 

This tube will resolve 650 Lines measured at a beam current of 100 µA 

4 The change of spot size with variation of focus voltage is small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage of at least -100V to+500V 
will be required. 

RESOLUTION OPTIMISATION 

For optimum overall resolution an external beam steering magnet may be required. 
Adjustment of the magnet should not be such that a general reduction of brightness or 
shading of the raster occurs. Typically the flux density at neck centre should be
adjustable from 0 to 0.8mT (0 to 8gauss). 

MOUNTING 

There is an annular region of anti-corona coating with external diameter of 75 mm 
surrounding the CTS 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 (M) of this tube should be corrected 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. 

TUBE WEIGHT (approximate) -net 4.5 kg 
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Data Display or Monitor Tube M38 120.. 

II*

~~ 

I~ I` 

f XTERNAL 
CONDUCTIVE 
CCWTING M 

LIMITS OF SCREEN AREA 

~ 27R 

I 

1245R 

1524R 
I 

I 
~ 350 MIN 
► DIAG 

254OR -..~ 

376OR 16R ~ 

~'~ --- i--=y 
291 MI N 

319.1±3 5 

_~ 

—' 

BBH 
67-I-310 

All dimensions in mm 

A 
~~ 

226 257.2 
MIN ±3.5 

i
C T8 
67-II[- 2 

44'4 

27• B MIN 
29.4 MAX 

IN LINE WITH 
PIN 4 a 10° 

sc 02+44 
03 _  NP 

oe

h~  h 
VIEW OF FREE END 

k 

 273 ± 6.5 

•~- 162±3.5 --`-

 70MIN 

3OMAX 

REFERENCE 
LINE f 

Not to b¢ scaled 

* During the face sealing operation the glass in this area (t 11 mm) may be disturbed 
and the shape may be either convey or concave. The bulb should not be gripped 
within this region unless special precautions are taken, such as, the use of resilient 

packing material. 

~ Determined by reference line gauge No. 16 (B.S. RL4 : IEC 67-IV-3 JEDEC 126). 
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M38-120.. Data Display or Monitor Tube 

2° 350 

290 

22 6 
2° 

8±2 

REFERENCE 
LINE 

20•d 
30•a 

a0•a 
60•a 

80 ~a 

All dimensions in mm 

9~5 R 
9•SR 

SEAL LINE 

900 80070° 600 500 

4 3 2 I 

1 

~- 25±2 

 f 63.5 

14•Sf2 

36042' 

300

200

log 

0~  

1

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Not to be scaled 

Reference 
Mane No. 

0° 
Major 10° 20° 30° 

36°42'
Diag. 40° 50° 60° 70° 80° 

90° 
Minor 

1 155 157 162 170 173 171 156 141 131 126 124 
2 140 141 143 143 141 140 134 126 119 116 115 

3 112 112 110 108 106 105 104 102 101 99 99 
4 90 89 88 86 86 86 85 85 86 86 85 

5 63 64 63 63 63 63 63 64 64 64 64 
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Data Display or Monitor Tube 

GRID MODULATION 
  Ia2 + a4~~g - k 

Vol+o4 =13 to 18 kV s 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 
Vai _k 400 450 500 (VI 
V9 _ k - 57 - 63 -69 (V) 

M38-120.. 
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M38-120.. 

W 
Data Display or Monitor Tube 

CATHODE MODULATION 

Ia2 +a4 ~~k- g 

Vat+a4 = 13 to 18 kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 
Vai _g 400 450 500 (V1 

Vk_ 9 51 56 62 (V1 
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Data Display or Monitor Tube 

LIMITS OF RASTER CUT—OFF VOLTAGE 
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M38-120 GH 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 

GENERAL 

Rectangular face, 38 cm, 110° diagonal 
Rimguard IV reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Straight gun. Aluminised stress 
Grey glass, 5096 transmission (approx. ) 
29.4 mm maximum neck diameter 
External conductive coating 

Heater voltage Vh 6.3 V 

Hester current Ih 0.3 A 

M38-121.. 

ABSOLUTE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4(max) 18 kV 

Minimum second and fourth anode voltage Vat+a4(min) 13 kV 

Maximum third anode voltage range V a3 (max) +1000 to -500 V 

Maximum first anode voltage V a 1(max) 550 V 

Minimum first anode voltage Val(min) 350 V 

Maximum negative grid voltage -Vg(max) 150 V 

Minimum negative grid voltage - Vg(min) 1.0 V 

Maximum heater to cathode voltage, 
heater negative fd.c.) 

Vh-k(max) 
250 V 

heater positive (d.c.) 

Maximum peak heater to cathode voltage vh-k(pk)max 

135 V 

heater negative 300 V 
heater positive 180 V 

Maximum impedance, grid to cathode(50 Hz) Zg-k (max) 100 k52 

Maximum resistance, grid to cathode Rg-k(max) 1.5 M2 

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 (M38-121W) 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. 
This data should be read in conjunction with Operational Recommendationsfor Industrial 
Cathode ray tubes. 

Thorn Radio Valves and Tubes Limited 
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M38-121.. Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all 

Grid to all 

Anodes 2 and 4 tc coating Ml (approx.) 

Anodes 2 and 4 to metal Mz (approx, ) 

ck-all 

cg-all 

cat+a4-Ml 

cat+a4-M2 

s Holder capacitance balanced out. 

t Total capacitances including a typical BSH holder, 

` t 
3.0 3.5 pF 

7,0 8.5 pF 

600 pF 

250 pF 

TYPICAL OPERATION -Grid modulation, voltages referred to cathode 

Second and fourth anode Vat+a4 16 kV 

First anode voltage Val 400 V 

Third anode voltage range for focus Va3 0 to 400 § V 

Grid to cathode voltage for Vg
cut-off of raster -40 to -85 V 

This tube will resolve 650 11nes measured at a beam current of 100 µA 

§ The change of spot size with variation of focus voltage is small and the limit of 
0 to 400 V is such that an acceptable focus quality is obtained within this range. If 
it is required to pass through the point of focus a voltage of at least -100V to +SOON 
will be required. 

RESOLUTION OPTIMISATION 

For optimum overall resolution an external beam steering magnet may be required. 
Adjustment of the magnet should not be such that a general reduction of brightness or 
shading of the raster occurs. Typically the flux density at neck centre should be 
adjustable from 0 to 0.8 mT (0 to 8 gauss). 

MOUNTING 

There is an annular region of anti-corona coating with external diameter of 7b mm 
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 (Ml) 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 (MZ) should be connected to the chassis in a.c, equipment operating from 
an isolating transformer, or via a suitable Leakage path in a.c,/d.c.equipment, for 
example 2 Mil, 

When flashoverprotection is incorporated the chasals return paths of Ml  and MZ should 
be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 4, 7 kg 

Issue 2 , Page 2 



INTERNAL _ 
CONDUCTI V E 
COATING MI

BBH 
67-I -31a 

Data Display or Monitor Tube M38-121.. 

LIMITS OF SCREEN AREA 

352 MAX 
* 

327TP 

272 
MAX 

350 MIN 7 3760R 

9• SR 

291 MI N 
80 MAX-

325 MAX 

~~~~~~~/. ~~~~1 
_' 

li 

226 
MIN 

247.7#
T P 

269 
MAX 

INCLUDING 
CLI P 

-CLIP POSITION 

M2 

CT8 
67-III-2 

44#4 

27.8 MIN 
29.4 MAX 

IN LINE WITH 
PIN 4 ± Ipo 

sc 02,04

03 NP 

h h 
VIEW OF FREE END 

All dimensions in mm 

+ 273 ± 6.5 

.-162 ~' 3.5~ 

REFERENCE 
LINE t 

DETAIL 
Not to be scaled 

* The bolts to be used for mounting the tube must Lie within the circles of 7,5mm 
diameter centred on these true positions. One of the four Lugs may deviate 2 mm 

maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 16 (B, S. RL4 : IEC 67-IV-3 : JEDEC 126). 

Minimum useful screen area 646 em2
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M38-121.. Data Display or Monitor Tube 

350 

290 

80 
±2 O 

~9 

i 

226 14.5 ±2.0 

±2.0 

REFERENCE 
LINE 

2O•a 

30 4 

aO a 

60 4 
80.4 

I I 

All dimensions in mrn 

90°80°70° bOo 50° 

22 MAX 2.O 

 ~~~~ 
aO° 

36° 42' 

 ~~~~~~~~ 

  ~~y~~ 
i ~/I O° 

4 3 2 I 

30° 

20° 

31 
±2 O 

I 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO ORDINATES 

Not to b¢ scaled 

Reference 

Plane No° 

0° 
Major l0° 20° 30° 36°42~ 

Dlag. 40° 50° so° 70° 80° 
90° 

Minor 

1 155 157 162 170 173 171 156 141 131 126 124 
2 140 141 143 143 141 140 134 126 119 116 115 

3 112 112 110 108 106 105 104 102 101 99 99 
4 90 89 88 86 86 86 85 85 86 86 85 

5 63 64 63 63 63 63 63 64 64 64 64 
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Data Display or Monitor Tube M38-122.. 

The M38-122.. is the M38-120. , with a tinted bonded face-plate, reinforced envelope, 
and integral mounting lugs. The total centre glass transmission is approximately15~7o
and the surface is treated to reduce specular reflections. 
For other general and electrical data see tube type M38-120.. 

352 MAX 
327TP* LIMITS OF SCREEN 

 279±6 

AREA 

272 
MAX 1245 R 

291 MIN 
90 MA X-

INTER ALI', ,,,,/ ~I~/„/ /
CONDUCTIVE _I 
COATING MI

IN LINE WITH 
PIN 4±10° 

sc 02>~4 
03 NP 

h h 
VIEW OF FREE END 

27.8 MIN 
294 MAX 
B9H 

67 -I-31a 

247.7*
TP 

2 69 
MAX 

INCLUDING 
CLIP 

—CLIP POSITION 

CT9 
67- III - 2 

4 4±4 
REFERENCE f 

LINE 

24~ 9 

. 167±3 S~ 

+I_3 

1 
25 — 

9.5 ~--

TUBE WEIGHT (approximate) 5.5 kg 

LUG DETAIL 

30 
MAX 

MIN 

a~.V~ 

AfI dimensions in mm 
Not to be scaled 

* The bolts to be used for mounting the tube must Lie within the circles of 7.5 mm 
diameter centred on tkese true positions. One of the four Lugs may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 16 (B. S. RL4 : IEC 67-IV-3 : JEDEC 126) . 

Minimum useful screen area 646 cm2

Thorn Radio Valves and Tubes Limited 
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M38-142.. 
PRELIMINARY DATA 

Data Display or Monitor Tube 

GENERAL 

Rectangular face, 38 cm, 110° diagonal 
Rimguard IV reinforced envelope 
Integral mounting lugs 
High voltage electrostatic focus 
Magnetic deflection 
Grey glass, 50%transmission (approx. ) 
Aluminised screen 
External conductive coating 
29.4 mm maximum neck diameter 

Heater voltage Vh 6.'s V 
Heater current Ih 0.3 A h h 

ABSOLUTE RATINGS - Voltages referred to cathode 

Maximum third anode voltage Va3(max) 20* kV 

Minimum third anode voltage Va3(min) 14 kV 

Maximum second anode voltage Va2(max) 5.0 kV 

Maximum first anode voltage Val(mas} 770 V 

Maximum negative grid voltage -Vg(max) 155 V 

Minimum negative grid voltage Vg(max) -14 V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative 

Vh-k(max) 

vh-k(pk) max 

250 

400 4 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MSl 

Maximum resistance, grid to cathode Rg-k(max) 1.5 M52 

Maximum peak cathode current lk(pk)max. 0.5 mA 

4 A 10 kSt grid series resistor mounted close to the tube base is 
limit the peak grid voltage. 

Ir During swarming-up period not exceeding 45 seconds. * Ia3 = 0 

PHOSPHOR SCREEN 
This type is usually supplied with a W phosphor (M38-142W) 
trace of medium short persistence. Other phosphor screens 
special order. 

This data should be read in conjunction with Operational and 
for Industrial Cathode ray tubes. 

Thorn Radio Valves and Tubes Limited 
Page 1, Issue 1. 
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Data Display or Monitor Tube M38-142.° 

INTER -ELECTRODE CAPACITANCES 

Cathode to all (max) 

Grid to all (max) 

Anode 3 to coating M (approx.) 

DEFLECTION ANGLES 
Height 76 ° 

°k-all (max) 

cg-all (max) 

ca3-M 

7.0 pF 

10 pF 

600 pF 

Width 93° Diagonal 110° 

TYPICAL OPERATION -Grid modulation voltages referred to cathode 

Third anode voltage Va3 17 kV 

First anode voltage Val 450 V 

Second anode voltage for centre focus(nom) Vat 4.0 kV 

Grid to cathode voltage for Vg
cut-off of raster - 35 to -85 V 

Typical line width at 50 µA beam current shrinking 
raster measurements at face centre 0.2 mm 

Note: To obtain best overall performance, a dynamic focus voltage variation of 
approximately 450V is required between the centre of the screen and any corner. 

* In operation the second anode current will vary with beam current. To avoid focus 
variation the supply impedance should be kept low. 

MOUNTING 
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 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 (Ml) 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 (bf2) should be connected to the chassis in a.c. equipment operating from 
an isolating transformer, or via a suitable leakage path in a.c./d.c, equipment, for 
example 2 MSl. 

When flashover protection is incorporated the chassis return paths of M l and MZ 
should be made in a manner appropriate to the protection system employed. 

TUBE WEIGHT (approximate) -net 4.7 kg. 
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M38-142.. Data Display or Monitor Tube 

272 
MAX 

9~sa 

3s2 MAX 

32 7 T P*

LIMITS OF 
/SCREEN AREA 

321 MAX 

+-162±3 s—~-
--70 MIN 

27 R 152dR 
I 

-~12dSR 

I 
1 
I 
I 
I 

~ 25dOR .~ 

~ 350 M IN ~ 
) DIAG. 7 3760R 16R p~ 

-- 
MAX 

i---~L Q 

INTERNAL 
CONDUCTIVE — 
COATING MI

B8H 
67-I-31a 

291 MIN  

32s MAX 

~s

1 r . 
2ar7 
TP. 

226 269 
MIN 

IN UDING 
CLIP 

80 MAX-I~ CLIP POSITION 

GT8 
67-III-2 

ddtd 

27.8 MIN 
29~ d MAX 

fN LINE WITH 
PIN d ± 10' 

sc t73 

h h 
VIEW OF FREE END 

All dimensions in mm 

P 

.-2d. 8 

73 

30 MAX 

REFERENCE 
LINE t 

3 DIA 

--r 
II 

R6
20° 

t 
25 

LUG DETAIL 
Not to b¢ scaled 

" The bolts to be used for mounting the tube must lie ~~ithin the circles of 7.5 mm 
diameter centred on these true positions. One of the four lugs may deviate 2 m m 
maximum from the plane through the other three lugs. 

t Determined b}• reference line gauge No, 16(B.S. RL1 : IEC 67-IV-3 : JEDEC 126). 

Minimum useful screen area 6~}ti cm2
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Data Display or Monitor Tube M38 -142 .. 

8 0 
±2 0 

~ ,
 1 19 

REFERENCE 
LINE 

20.4 
30 4 

40 4 

60 4 
80 4 

All dimensions in mm 

350 - 
I 

290 
I 

22 6 

22 
MAx 

Ia.S 
+_ 2 O 

z  ~  fzo 1 
2~0 

90° 80° 70° 60° 50° 
40° 

36°42' 

4 3 2 I 

30° 

20° 

10° 

O° 

31 
±2 O i 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO ORDINATES 

Not to be scaled 

Reference 
Plane No. 

0` 
Major 

10" 20` 30° 36°42' 
Diag. 

40` 50` 60° 70` 80° 90° 
Minot 

1 155 157 162 170 173 171 156 141 131 126 124 
2 140 1-11 143 1-43 141 140 13.4 126 119 116 115 

3 112 112 110 108 106 105 10-t 302 101 99 99 
4 90 89 88 86 86 86 85 85 86 86 85 

5 63 64 63 63 63 63 63 64 64 64 64 
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M38 -142 .. Data Display or Monitor Tube 

GRID MODULATION 
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Data Display or Monitor Tube 

GENERAL 

Rectangular face, 17 inch, 110° diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 48% transmission (approx.) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3* A 

M44-120.. 

DESIGN CENTRE RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage V a2+a4 (max) 

Minimum second and fourth anode voltage V a2+a4 (min) 

Maximum third anode voltage Va3(max) 

18t 

13 

+1000 to -500 

kV 

kV 

V 

Maximum first anode voltage Val(max) 700 V 

Maximum negative grid voltage - Vg (max) 150 V 

Maximum peak negative grid voltage - vg (pk) max 400** V 

Maximum positive grid voltage Vg(max) 04 V 

Maximum heater to cathode voltage, 
heater negative (d, c . ) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k(pk)max 

250 

400 § 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MS3 

Maximum resistance, grid to cathode Rg-k(max) 1.5 Mil 

* In a series heater chain the CRT should always be connected at the chassis end . 

t Ia2+a4 - 0• ** Maximum pulse duration 22% of one cycle with a max. of 1.5 ms. 

A A 10 kS2. grid series resistor mounted close to the tube base is recommended to limit 
the pea$ grid voltage. 

4 During swarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually supplied with either a GR phosphor (M44-120GR) giving a yellowish -
greentrace of very long persistence or a W (television white) phosphor. Other phosphor 
screens can be made available to special order. 

Tubes incorporating a BSH 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 
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M44-120.. Data Display or Monitor Tube 

INTER-ELECTRODE CAPACITANCES * t

Cathode to all ck-all 3.0 3.5 pF 

Grid to all cg_all 7.0 8.5 pF 

Anodes 2 and 4 to coating M1 (approx.) cat+a4-M1 700 to 1300 pF 

Anodes 2 and 4 to shell M2 (approx.) cat+a4-hI2 200 pF 

* Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

TYPICAL OPERATION -Grid modulation, voltage referred to cathode 

Second and fourth anode voltage Vat+a4-k 16 16 kV 

First anode voltage 4 Val-k 400 500 V 

Third anode voltage range for focus Va3-k 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 500 µA 

Average peak to peak picture 
modulating voltage 40.5 45 V 

Grid to cathode voltage limits for Vg_ k
cut-off of raster -40 to -77 -50 to -93 V 

GR screen raster persistence to lOn (approx.) 2.0 

TYPICAL OPERATION - Cathode modulation, voltage referred to grid 

Second and fourth anode voltage Vat+a4-g 16 16 kV 

First anode voltage 4 Val _g 400 500 V 

Third anode voltage range for focus Va3_g 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 500 µA 

Average peak to peak picture 
modulating voltage 35.5 39.5 V 

Cathode to grid voltage limits for V k _ 
cut-off of raster g 36 to 66 45 to 80 V 

GR screen raster persistence to 10% (approx.) 2.0 s 

4 Within this range a higher first anode voltage will provide improved focus perform-
ance. 

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. 

Issue 1, Page 2 



Data Display or Monitor Tube M44-120.. 

PICTURE CENTRING 

Maximum magnet flux density at centre 
of neck should not be ler■ than 17 Gs 

Maximum distance of centre of magnetic 
field from reterence line 53 mm 

DEFLECTION ANGLES 
Height 83° Width 100° 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 100 mm 
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 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 frame (M2) should be connected directly to the chassis in an a.c. receiver 
operating from an isolating transformer, orvia a suitable leakage path in an a.c./d.c. 
receiver, for example 2 MSl. 

TUBE WEIGHT (approximate) -net 5.5 kg (12 lb) 

Characteristic curves as M50-120. . 
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M44-120.. 

w 
3 Z 2ss•S 
MAX (TP) 

LABEL 

Data Display or Monitor Tube 

LIMITS OF SCREEN AREA 

 3l9MAX 
I~ a63•s(TP)s 

 ~1 

771.3}2 

779 MAX 

■ 
I~ 

~~~~ 

  CT® 44•St3 
67-~-2 

29.4 MAX 
27.8MIN 

•►- S8N 
67-2-310 

IN LINE WITH 
PIN ~4 t 10' 

Q 
42~a4 

Q 3 NP 

9 
o~.o 

2 to oe 
7 

h h 
VIEW OF FREE END 

CLIP $ 
ARE A 
120 MAX 
40 MIN 

T3 

I.OR 

ZS4•St6 5 
174•St3•S 

I~ 33R ~  II+_O.3 11•S P 7.5 DIA ~f~ 1 , 

/-.i ~a~ i•oR 

3•oaA _, ~-a•o 

tgt3 —
6MIN 

32MAX 

I 
EXTERNAL 
CONDUCTIVE 
COATING 

All dinlenslonf in s~ Hot to bs acalRd 
The bolts to be used for mounting the tube must lie within the circles of 7.5 mm. 
diameter centred on these true positions. One of the four loge may deviate 2 mm 
maximum from the plane through the other three lugs. 

t Determined by reference line gauge No. 16 (B.S. RL4 : IEC 67-IV-3:JEDEC 126) 

# Total thickness of shell, tension band and clip 8 mm maximum. 
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Data Display or Monitor Tube M44-120.. 

9.4 
t2.O 

Y 

I6 
t 2.O 

312 
f2.p 

413 

346 

19 MAX 

270 

+'15 

° 

f~ 
ux 

6R Z j13MIN 

t ~ 40 
t2•S 

r --
46  

MAX 

Tt -
+ 

i -~ 
20 

143.3_• 3 
FROM REFERENCE 
LINE 

REFERENCE 
LINE 90° 90° 70° 60° 50°

J dO~o~~ 

30° 

29.0 F9 

39.5 7 

49.0 ~6  ~ 

57.5 --5~ 

67.0 ~-4~

76.5 +-- 3 ~+ 

95.5 I 

~~~~ 1 ~~ 

~~ ♦~~~~~ 
~~j~~~i~i~~~,~~~ 

~~~~~~ II •,••~~~   -.~~~1111 

All dimension in mm 
Not to be scalxd 

6 4 2 

20°

lo° 

o° 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 
Plane No. 

0° 
Major 

10° 20° 30° 36°30' 
Diag. 

40° 50° 60° 70° 80° 90° 
Minor 

1 181.0 183.0 190.0 202.5 210.8 209.0 182.: 164.5 103.0 147.1 145.0 
2 175.8 177.8 184.2 195.7 199.0 197.3 177.0 159.7 148.6 142.9 141.0 

3 168.8 170.2 175.4 183.6 18•}.8 183.6 170.1 154.0 1•}3.6 138.1 136.2 
4 158.7 159.2 161.9 166.3 168.1 167.7 159.2 144.9 136.7 131.9 130.1 

5 1.14.1 144.6 146.2 148.7 149.9 149.3 144.0 134.2 127.3 123.5 122.4 
6 127.3 127.3 128.8 130.7 131.2 130.8 126.8 121.0 116.5 114.2 113.2 

7 107.5 107.8 108.7 109.5 109.5 109.4 107.7 104.8 102.3 101.0 100.3 
8 82.8 82.8 82.8 82.8• 82.8 82.8 82.8 82.8 82.8 82.8 82.8 
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M44-120.. Data Display or Monitor Tube 

X-RAY I50-EXPOSURE CURVES OF TYPICAL TUBE 
MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE 50mm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM. 

BACK 

ENCLOSURE 

a = 25 mm 

r 
I 

UNDER NO CONDITION REPRESENTED HERE DOES THE RADIATION FROM THE TUBE FRONT 
EXCEED O ImR/h 

23 

22 

Y 

v 21 
v 

N 

20 

W 
(7 
Q 

19 

W 
O 
O 18 
Z 
Q 

J 

Z 17 

16 

RADIAT ON FROM BACK OF TUBE 

... 

... :_ 

~~~~~~~ 
 ~N~=~~S C  

H 
c 

_\: 

~~~ 

Z 

■ 

... 

O SmR/h 

O I mR/h 

MAXIMUM 
ANODE 
VOLTAGE

DESIGN 
CENTRE 
RATING 

O 200 400 600 800 1000 
FINAL ANODE CURRENT (Ia2 + a4)}~A 
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Data Display or Monitor Tube M44-120W 

TYPICAL CHARAC"i ERISTICS 
W PHOSPHOR SCREEN 

FOCUSED RASTER OF FULL HEIGHT 
4 x 3 ASPECT RATIO 

S
C

R
E

E
N

 
LU

M
IN

A
N

C
E

 t
c
d
 /m

2
)n

t 

to/~e i, page ci 

500 

400 

300 

200 

100 

... 

Z CC: .. 

 '~  16kV ... ::: 
r. ~~////N//N// 

////'I 
./~

I 

... 

 =uv. 

■■.~. .. 
., 

:■.I 

.....■.. 
au'. / 

pI, 
iuv 

., 

u'o/  r~ 

 'I►. 
 ~•  i
n /r. 

ur. 
 nr/v
r i..ov 
II  pr, .~ 
n u' 

~ r, 

.L/L 

■ 

O 200 400 
FINAL ANODE CURRENT (Ia2 +ad)~A 

120 

100.., 
r 
~. 

E 

J 

80 
w 

~Z 
Q 
Z 

60 ~ 
J 

Z 
W 
W 

~ ~ 

20 

600 



M50-120.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 20 inch, 110° diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 45% transmission (approx.) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3* A 

DESIGN CENTRE_ RATINGS -Voltages referred to cathode 

Maximum second and fourth anode voltage V a2+a4 (max) 20t kV 

Minimum second and fourth anode voltage Vat+a4(min) 13 kV 

Maximum third anode voltage V a3 (max) +1000 to -500 V 

Maximum first anode voltage Val (max) 700 V 

Maximum negative grid voltage - Vg(max) 150 V 

Maximum peak negative grid voltage - vg(pk)max 400** V 

Maximum positive grid voltage Vg(max) 01f V 

Maximum heater to cathode voltage, 
heater negative (d.c.) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k k max (p) 

250 

4004 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg_k(max) 0.5 MS2 

Maximum resistance, grid to cathode Rg_k(max) 1.5 MI2 

* In a series heater chain the CRT should always be connected at the chassis end. 

f Ia2+aq = 0. **Maximum pulse duration 22% of one cycle with a max. of 1.5 ms. 

4 A 10 kS2 grid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

§ During awarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually supplied with either a GR phosphor (M50-120GR) giving ayellowish-
green trace of very long persistence or a W (television white) phosphor. Other phosphor 
screens can be made available to special order. 

Tubes incorporating a BSH 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 
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Data Display or Monitor Tube M50-120.. 

INTER-ELECTRODE CAPACITANCES + 
Cathode to all ck-all 3.0 

Grid to all cg_all 7.0 

Anodes 2 and 4 to coating MI (approx.) cat+a4-M1 

Anodes 2 and 4 to shell M2 (approx,) cat+a4-M2 
* Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

1000 

350 

f 
3.5 pF 

8.5 pF 

pF 

pF 

TYPICAL OPERATION - Grid modulation, voltage referred to cathode 

Second and fourth anode voltage Vat+a4-k 16 16 kV 

First anode voltage 4 Val-k 400 500 V 

Third anode voltage range for focus Va3_k 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 500 µA 

Average peak to peak picture 
modulating voltage 40.5 45 V 

Grid to cathode voltage limits for Vg_k 
cut-off of raster -40 to -77 -50 to -93 V 

GR screen raster persistence to 10`Ic (approx.) 2.0 s 

TYPICAL OPERATION -Cathode modulation, voltage referred to grid 

Second and fourth anode voltage Vat+a4-g 16 16 kV 

First anode voltage 4 Val_g 400- 500 V 

Third anode voltage range for focus Va3_g 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 500 µA 

Average peak to peak picture 
modulating voltage 35.5 39.5 V 

Cathode to grid voltage Limits for V k_ 
cut-off of raster 

g 36 to 66 45 to 80 V 

GR screen raster persistence to 10~ (approx.) 2.0 s 

4 Within this range a higher first anode voltage will provide improved focus perform-
ance. 

If this tube is operated at voltages in excess of 20 kV, x-ray radiation shielding may 
be necessary to avoid possible danger of personalinjur}~ from prolonged exposure at 
close range. 
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M50-120.. Data Display or Monitor Tube 

PICTURE CENTRING 

Maximum magnet flux density at centre 
of neck should not be less than 17 Gs 

Maximum distance of centre of magnetic 
field from reference line 

DEFLECTION ANGLES 

Height 81° 

53 mm 

Width 98° 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 100 mm 
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 bottom circum-
ference of the base shell will fall within a circle of 40 mm diameter which is centred 
on the perpendicular from the centre of the face. 

The external conductive coating (Mi) 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 frame (Mz) should be connected directly to the chassis in an a.c. receiver 
operating from an isolating transformer, or via a suitable leakage path in an a.c. /d.c. 
receiver, for example 2 M12. 

TUBE WEIGHT (approximate) -net 9.5 kg (21 lb) 
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Data Display or Monitor Tube M50-120.. 

LIMITS OF SCREEN AREA 
44 MAX 
4 14 (T.P.) % 

CLIP ~ 
AREA 
140 MAX 
BO MIN 25.4 MAX 

 312 •526 S -• 
+202.523.5-~-N023 

r 80MIN 
32MAX r 

/ 
I 18658 

34 3R 

x 

I 
I 

50022 
DIAGONAL 

358 331 I ~ 17888 308 34 •S 350.5 
MAX (T.P.) 29638 ~ I MIN 22 MAX 

I 473 MIN I
~ DIAGONAL 

31048 I1 
IK 20.88 1 _d 

Wi t: 

LABEL 

IN LINE WITH 
PIN 4 2 30°

sc 
02+44 

G 3 NP 

- - 394 MIN 
 42522 

 434 MAX 

~~_ 

~ ~ 

-vI///////// 
CTB 44•St3 

67-III-2 
29.4 MAX 
27 • BMIN 

F- BBH 
67-I -31p 

h h 
VIEW OF FREE END 

All dimensions in mm 

10•S 

i 
26 358 

l

23.5 

EXTERNAL 
CONDUCTIVE 
COATING 

~' F 

~_ +o 
•v I 

12 II 4.OR 
3.ODIA `.

0'31-3.0 

i 
35 

1 

Not to be scaled 

* The bolts to be used for mounting the tube must lie within the circles of 6.0 mm 
diameter centred on these true positions. One of the four lugs may deviate 2.Omm 
maximum from the plane through the other three lugs . 

t Determined by reference line gauge No. 16 (B.S.RL4 : IEC 67-IV-3 : JEDEC 126). 
See T.D.S. ~-0-91-16. 

4 Total thiclmess of shell, tension band and clip 8.0 mm maximtmt. 
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M50-120.. Data Display or Monitor Tube 

9.4 
t2.O 

Y 

 473  

17. 5 
t 2.O 

394 

309 

25.4 MAX f O.2 
6R   Z ~ t2.O 

T 
--) M N 

45 
f 2.5 

~ --
52 
MAX  f T 

2.0 

REFERENCE 
LINE 

31.76 
41.26 

50.76 
60.26 

69.76 
79 • 26 

98.76 
99.26 

107.76 
117 • 26 O 

90° 80° 70° 60° SCE 

I _ 40°36°30' 

30°

7 5 31 

All dissnsions Ir mm. 
Not to b~ scaled 

20° 

100

O°

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 
Plane No, 

0°
Major 

10° 20° 30° 36`30' 
Diag. 

40° 50° 60° 70° 80° 90° 
Minor 

0 210.5 213.3 222.0 237.8 247.1 243.7 213.5 192.0 178.6 171.3 168,9 
1 207.0 209.6 218.0 233.4 241.2 238.1 209.5 188.5 175.0 167.8 165.6 

2 202,7 205.2 212.4 225.0 228.3 225.6 202.;, 183.2 170,5 163.9 162.0 
3 197.1 198.8 204:4 213.0 213.9 211.6 192.7 176.4 165.3 159.2 157.8 

4 190.0 191,0 194.6 198.8 198.5 196.1 181.8 168,0 159.2 153.7 152.6 
5 180.9 181.4 182.7 183.6 182.0 179.7 169.2 158.5 151.3 147.0 146.2 

6 168.8 168,5 168.6 167.0 164.2 162.1 154.3 147.3 142.0 139.2 138.3 
7 151.5 150.4 149.5 147.2 144.8 143.4 138,2 134.0 131.2 129.0 128.5 

8 130.1 128.5 126.6 125.0 123.3 122.6 120.0 118.2 116.7 116.0 115.9 
9 103.4 102.5 101.0 99.6 99.2 09.2 99.1 99.1 98.9 98.7 98.4 
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Data Display or Monitor Tube 

004 D 

GRID MODULATION 
  Ia2 + a4~~g - k 

C

Vat+a4 = 14 LO 20kV 

FIGURES FOR EXTINCTION 
OF FOCUSED RASTER 
Vai _ k 400 450 500 (V) 
V9 _ k — 57 — 63 —69 (V) 
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M50-120.. Data Display or Monitor Tube 

X—RAY ISO-EXPOSURE CURVES OF TYPICAL TUBE 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE SOmm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM 
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M61-120.. Data Display or Monitor Tube 

GENERAL 

Rectangular face, 24 inch, 110° diagonal 
Rimguard III reinforced envelope 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Aluminised screen 
Grey glass, 42% transmission (approx. ) 
Straight gun, non ion trap 
External conductive coating 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3* A 

DESIGN CENTRE RATINGS - Voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4 (max) 20t kV 

Minimum second and fourth anode voltage Vat+a4 (min) 13• kV 

Maximum third anode voltage Va3(max) +1000 to -500 V 

Maximum first anode voltage Val (max) 700 V 

Maximum negative grid voltage - Vg(max) 150 V 

Maximum peak negative grid voltage - vg(pk)max 400** V 

Maximum positive grid voltage Vg(m~) 04 V 

Maximum heater to cathode voltage, 
beater negative (d . c . ) 

Maximum peak heater to cathode voltage, 
heater negative (absolute rating) 

Vh-k(max) 

vh-k(pk)max 

250 

400 

V 

V 

Maximum impedance, grid to cathode (50 Hz) Zg-k(max) 0.5 MSE 

Maximum resistance, grid to cathode Rg_ k(m~ ) 1.5 Mft 

* In a aeries heater chain the CRT should always be connected at the chassis end. 

f Ia2+a4 = 0. ** Maximum pulse duration 22% of one cycle with a max. of 1.5 ma. 

i A 10 kS2 grid series resistor mounted close to the tube base is recommended to limit 
the peak grid voltage. 

4 During swarming-up period not exceeding 45 seconds. 

PHOSPHOR SCREEN 

This type is usually supplied with either a GR phosphor (M61-120GR) giving a yellowiah-
greentrace of very longpersiatence or aW (televisionwhite)phosphor. Other phosphor 
screens can be made avaflable to special order. 

Tubes incorporating a BSH 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 
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Data Display or Monitor Tube M61-120.. 

INTER-ELECTRODE CAPACITANCES 
Cathode to all ck-all 3.0 

Grid to all cg_all 7.0 

Anodes 2 and 4 to coating MI (approx.) cat+a4-MI 

Anodes 2 and 4 to shell M2 (approx.) cat+a4-M2 
* Holder capacitance balanced out. 

t Total capacitances including a typical B8H holder. 

TYPICAL OPERATION - 

1000 

350 

Grid modulation, voltage referred to cathode 

f 
3.5 pF 

8.5 pF 

pF 

pF 

Second and fourth anode voltage Vat+a4-k 16 16 kV 

First anode voltage 4 Val-k 400 500 V 

Third anode voltage range for focus Va3-k 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 500 µA 

Average peak to peak picture 
modulating voltage 40.5 45 V 

Grid to cathode voltage Limits for Vg-k 
cut-off of raster -40 to -77 -50 to -93 V 

GR screen raster persistence to 107c (approx.) 2.0 s 

TYPICAL OPERATION -Cathode modulation, voltage referred to grid 

Second and fourth anode voltage Va2+a4_g 16 16 kV 

First anode voltage R Val _g 400 500 V 

Third anode voltage range for focus Vag_g 0 to 400 0 to 400 V 

Final anode current (peak) ia2+a4(pk) 500 Sb0 µA 

Average peak to peak picture 
modulating voltage 35.5 39.5 V 

Cathode to grid voltage limits for V k_ 
cut-off of raster g 36 to 66 45 to 80 V 

GR screen raster persistence to 107 (approx.) 2.0 s 

4 Within this range a higher first anode voltage will provide improved focus perform-
ance. 

If this tube is operated at voltages in excess of 20 kV, x-ray radiation shielding may 
be necessary to avoid possible danger of personal injury from prolonged exposure at 
close range. 
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M61-120.. Data Display or Monitor Tube 

PICTURE CENTRING 
Maximum magnet flux density at centre 

of neck should not be (ess than 17 Gs 

Maximum distance of centre of magnetic 
field from reference line 

DEFLECTION ANGLES 

Height 81 ° 

53 mm 

Width 98° 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 ig an annular region of anti-corona coating with external diameter of 100 mm 
surrounding the CTS 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 bottom circum-
ference of the base shell will fall within a circle of 40 mm diameter which is centred 
on the perpendicular from the centre of the face. 

The external conductive coating (Ml ) 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 frame (M2 ) should be connected directly to the chassis in an a.c. receiver 
operating from an isolating transformer, or via a suitable leakage path in an a.c./d.c. 
receiver, for example 2 MSt. 

TUBE WEIGHT (approximate) -net 13.2 kg (29 lb) 

Characteristic curves as M50-120. . 
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Data Display or Monitor Tube 

4 8 392 
MAX (T.P.) 

LABEL 

29.4 MnX 
278 MIN 

B8H 
67- I - 31a 

All dimensions in mm 

LIMITS OF SCREEN AREA 
t ~ 523 MAX  

496 (T.P.)~ 

2 312 R 

L -3001R I 

S77•s MIN ~ 
DIAG 3498R i 

I~~ 2R ~-- - SQ 

~. 481 MIN  

  512•s±2  

 51 9 MAX 

1000 R 

v~~~~i~~~~~~. 
_'CT6  51±3 

67- ID-~

CLIP 
AREA 
120 MAX 

40 MIN 

IN LINE WITH sc 02,04 
PIN 4 ± 10° 

03 NP 

0 1

h h 
VIEW OF FREE END 

22 MAX 

M61-120.. 

362±8  

2sz±s ua±3 

EXTERNAL 
CONDUCTIVE 
COATING 

Not to b~ scaled 

• The bolts to be used for mounting the tube must lie within the circles of 8.0 mm 
diameter centred on these true positions. One of the four lugs may deviate 2.0 mm 
maximum Crom the plane through the other three lugs. 

t Determined by reference line gauge No. 16 (B.S.RL4 : IEC 67-IV-3 : JEDEC 126) . 
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M61-120.. Data Display or Monitor Tube 
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Data Display or IVlonitor Tube 

REFERENCE 
LINE 

35 

45 

55 

65 

75 

BS 

95 

105 

115 

125 
135 

I45 

M61-120.. 

90° 80° 70° ISO° 50°

All dimensions in mm Not to Ae seokd 

MAXIMUM DIMENSIONS FOR CONE PROFILE CO-ORDINATES 

Reference 
Plane No. 

0° 
Major 

10° 20° 30° 36°34' 
Diag. 

40° 50° 60° 70° 80° 90° 
Minor 

1 250.5 254.0 265.0 284.8 293.5 288.5 252.0 226.0 210.5 201.8 199.0 
2 245.5 249.0 259.4 278.0 282.1 278.0 244.5 220.5 205.5 198.0 195.0 

3 241.0 243.5 252.0 263.7 269.8 266.0 237.0 215.0 201.5 193.5 191.5 
4 236.5 238.5 245.0 255.8 256.0 253.5 228.8 208.5 195.8 189.0 186.5 

5 229.5 231.0 236.5 243.0 242.1 240.0 219.5 201.5 189:5 184.0 181.0 
6 221.0 222.0 226.0 229.0 227.0.224.0 207.0 192.5 183.0 178.0 176.0 

7 210.0 210.5 213.0 214.5 210.1 209.0 195.0 183.0 174.8 170.5 169.0 
8 198.0 198.0 198.0 198.0 194.0 192.5 181.0 172.5 166.0 162.5 161.0 

9 183.0 181.0 180.7 180.0 176.2 175.5 168.5 161.0 155.5 152.5 151.5 
10 166.0 164.0 161.7 160.0 156.5 156.5 151.5 146.0 143.5 142.0 142.0 

11 146.5 144.0 141.5 140.0 134.6 135.5 131.5 129.5 128.5 128.5 128.5 

12 122.0 120.2 117.0 116.0 111.5 113.5 111.0 111.0 111.0 111.0 111.5 
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M61-120.. Data Display or Monitor Tube 

X-RAY I50-EXPOSURE CURVES OF TYPICAL. TUBE 

MEASUREMENTS MADE ON LINES OF MAXIMUM 
RADIATION AT FRONT AND BACK OF TUBE WITH 
DETECTOR CENTRE 50 mm FROM NOTIONAL 
ENCLOSURE DEFINED BY DIAGRAM 
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Data Display or Monitor Tube 
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59-60190/037 Data Display or Monitor Tube 

ABRIDGED SPECIFICATION 

GENERAL 

Rectangular flat face, 22 cm 70° diagonal tube 
Ruggedised construction, metal mounting frame 
Electrostatic focus, magnetic deflection 
Flying lead connections for base and anode 
Aluminised screen, external conductive coating 
Clear glass, 26.95 + 0.5 mm neck diameter. 

Heater voltage 

Heater current 

Vh 6.3 V 

Ih 0.3 A 

ABSOLUTE. RATINGS - All voltages referred to cathode 

Maximum second and fourth anode voltage Vat+a4 (max) 20 kV 

Maximum third anode voltage Va3 Qnax) 800 V 

Maximum negative third anode voltage - Va:i(max) :i00 V 

Maximum first anode voltage Val (max) 800 V 

Maximum negative grid voltage -Vg(max) 150 V 

Minimum negative grid voltage - Vg(min) 1,0 V 

Maximum heater Yo cathode voltage Vh-k(max) 
heater negative (d.c.) 100 V 

TYPICAL OPERATION- Grid modulation, voltages with respect to cathode 

Second and fourth anode voltage Vat+a4 14 kV 

First anode voltage Va l 400 V 

Third anode voltage range for focus Va3 -50 to 400 V 

Grid to cathode voltage for cut-off of raster Vg -35 to -75 V 

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~L' phosphor giving a television white trace of medium 
short persistence. 

Thorn Radio Valves and Tubes Limited 
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Data Display or Monitor Tube 59-60/90/037 

INTER -ELECTRODE CAPACITANCES Lead capacitances balanced uut 

Cathode [o all - maximun' ck-all(max) H•0 pF' 

Crid to all - maximum `'g-all(ma~) 25 pF 

Anode 2 and anode 4 to all (mFnimuml ~'a2~a~1-ali(min) 250 pF 

TUBE WEIGHT (maximum) - a.25 kg 

ENVIRONMENTAL TESTS CAPABILITIES 

Storage and operational 
temperature range 

Vibration endurance• 

Acceleration 

Bump and shock 

Tropical environment 

Mould growth 

Sal[ mist 

Solar heat 

NOTE 

-30'C to +55°C' 

10 to 60 Ffz displacement + 0.15 mm 
60 to 2000 Hz 2g 
all three axes for a specified time 

l;i g all three aces 2 minutes each 

~}0 g all three axes for specified 
number of bumps 

95'>; relative humidih. 
cccled 20'C' to 35'C, total 100 hrs. 

To 1352011 Tes[ 23 
severity 2R days 

To IiS2011 Test 2K 
92.5`3. humidity, 35'C', total 28 days 

Continuous cycling 30°C to 8.1°C 
total 5 days 

The eternal conductive coating of this tube should be connected to chassis. The 
~ apacitance between this coating and final anode may be used to provide smoothing for 
the c.h.t, supply 
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59-60/90/037 Data Display or Monitor Tube 

BASIC DIMENSIONS 

195 SB 

163 45 

~~ 
• •\ 

292 MAX 

152 OB MAX 
146 OSMIN —~ 

• 

123 
MIN 

97 

EXTERNAL 
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Data Display or Monitor Tube 59-60/90/074 
ABRIDGED SPECIFICATION 

GENERAL 

Rectangular face, :i8 cm, 90' diagonal 
Ruggedised Construction 
Rimguard III reinforced envelope' 
Integral mounting lugs 
Electrostatic focus, magnetic deflection 
Flying lead connections for base and anode 
Aluminised screen, external conductive coating 
Grey glass, 50°)i, transmission (approx) 
29.4 mm maximum neck diameter 

Heater voltage 

Heater currant 

Vh 6.3 V 

I h 0.3 A 

ABSOLUTE RATINGS -All voltages referred to cathode 

Maximum second and foutth anode voltage Vat+a-4(mas) 18 kV 

Maximum third anode voltage Va3(max) 700 V 

Maximum negative third anode voltage - Va3(mar) 700 V 

Maximum first anode voltage Val(max) 600 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 (cl. c . ) 200 V 

TYPICAL OPERATION -Grid modulation, voltages with respect to cathode 

Second and fourth anode voltage Vat+a4 16 kV 

First anode voltage Val 400 V 

Third anode roltage range for focus Va3 0 to 400 V 

Grid to cathode voltage for cut-off of raster Vg -42 to -86 V 

if this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding mac 
be necessary to avoid possible danger of personal injury from prolonged exposure at 
close range. 

~ This tube meets the requirementsfor intrimsically safe tubes laid down in the section 
of I.E.C. Publication 65 dealing with implosion. 

PHOSPHOR SCREEN 
This type is supplied with W phosphor giving a television white trace of medium short 
persistence. 

Thia data should be read in conjuction with Brimar Operational andSafetyRecommend-
ations for Industrial Cathode Rav Tubes. 

Thorn Radio Valves and Tubes l.td. is an Approved Manufacturer of Cathode Ray Tubes• 
to MOD (PE) Defenee Standard OS-21 and BS 9000. 

Thorn Radio Valves and Tubes Limited 
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59-60/90/074 Data Display or Monitor Tube 

INTER -ELECTRODE CAPACITANCES 

Cathode to all - maximum 

Grid to all -maximum 

Anode 2 and anode 4 to Ml (minimum) 

Anode 2 and anode 4 to M2 (minimum) 

TUBE WEIGHT (maximum) - 6kg 

ENVIRONMENTAL TESTS CAPABILITIES 

Storage temperature range 

Operational temperature range 

Vibration endurance 

Acceleration 

Bump and shock 

Damp heat 

Mould gro~tith 

Salt mist 

Lead capacitances balanced out 

ck-all(max) 

cg-all(max) 

cat+a-l-Ml (min) 

cat+a~-M2(min) 

5.0 

16 

800 

150 

pF 

pF 

pF 

pF 

-55'C to +80'C 

-40'C to +70'C 

10 to 500 Hz displacement 4g 
500 to 1000 Hz 0.5 g 
all three axes for a specified time 

10 g all three axes 15 seconds each 

:30g all three axes for specified number 
of bumps 

92.5 relative humidit}~. 
total 40°C 10 dad's 

To BS2011 Test 2J 
severity 28 da}~s 

To BS2011 Test 2K 
92.5 humidity, 35°C, total 3 dad's 

NOTE 

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 flashoverprotectionis incorporated the chassis return paths of Ml and M2 should 
be made in a manner appropriate to the protection system employed. 
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Data Display or Monitor Tube 59-60/90/074 

INSPECTION DRAWING 

LIMITS OF SCREEN AREA 
0351 MA% 
B327(T.P)* 

0 
271 
MAX 

B 
24 8 
(T.P.) 

I 
I 

1 

T 
D2 6R;/ 

8384+"2 
D96 DIAG. 

1
I 

~ D357 MIN 
DIAG. 

DI710R 

D306 MIN  
 B 332 ± 2 
C 340 MA% 

D1180R 

—D136 

I 

I 
I 
I 

CLIP 
AREA D 
120 MAX 
40MIN 

— I _ 

D 
227 
MIN 

B 
255 
±2 

062 
±5 

B 29.4 MA% 
27.8 MIN ii 

T uD~s 

MAIN BI40 

~►~ ±iO~CONI~CTOR 
J _ TYPE 

k I 466-10-6P 

8364 ± 8 
C208±4 

C260 
MAX 

EXCLUDING 
CLIP 

E%TERNAL 
CONDUCTIVE 
COATING MI
CONTACT AREA 

h 
VIEW OF FREE END 

All dimcnaionc in mm 

20 
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PART No. 
830637, 

8365 i ~~\ 
t10~ 

/ O ,iO4. 
/ G~ 

8 

•~ 
•~ 

2.5 
•SR 

IIt03 29 

14 12•SR 
± O.3 

LUG OETAIL(GROUP D) 

Not to be scaled 
+ The bolts to be used for mounting Lho tuba must lie within the circles of 8.5 mm 

diameter centred on these true positions. One of the four lugs may deviate 2 mm 
maximum from the plane through the other three lugs (Group D). 

t Determined by reference line gauge 
4 Total thicirneas of shell, tension band and clip B mm maximum. (Group D). 

Nde: Group letters are associated with each dimension. 
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59-60 /90/ 074 Data Display or Monitor Tube 

INSPECTION DRAR'ING (Continued) 

D 
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±2.0 
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±2.0 

20 

 B3 59 
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Reference 
Plane No. 

0° 
Major 

15° 30° 35°13T 
Diag. 

•15° 60° 75° 90° 
Minor 

1 156,7 160.9 173.6 177.6 161.9 136.5 123.9 120.0 
2 130.0 132.6 1-11.5 111.0 135.3 118.0 108.6 105.7 

3 99.0 100.8 106.3 107.3 103.9 93.7 88.0 86.5 
4 62.8 63.1 65.3 65.-1 65.0 62.0 60.0 59.5 
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The facilities and organisation provided by Thorn Radio Valves and 
Tubes Limited meet the requirements of the M.O.D. 1P.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 
Mollison Avenue - Brimsdown -Enfield -Middlesex EN3 7NS BRiMpR 





Flying- spot Scanner Tube 

GENERAL 

Round flat face 5 inch diameter 25' tube 
il:ounting flange, potted anode lead 
Electrostatic locus, magnetic deflection 
Resolution greater than 1200 lines 
Aluminised screen 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS 

Q13-202.. 

Maximum third anode voltage Va3(max) 16 kV 

Minimum third anode voltage Va3(min) 12 kV 

Maximum second anode voltage range Va2(max) 2.5 to 5.5 kV 

Maximum first anode voltage Val (max) 500 V 

Maximum negative grid voltage -Vg(m~ ) 150 V 

Maximum heater to cathode voltage Vh-k(max) ± 150 V 

Maximum final anode current Ia3(max) 10 µA 

Maximum second anode current Ia2(max) 600 µA 

Maximum resistance grid to cathode Rg-k(max) 1.5 M S2 

Adequate precautions should be taken to ensure that the associated circuitry and the 
tube are protected from damage which maybe caused in the event of a high voltage flash-
over within the tube. 

PHOSPHOR SCREEN 

This type is usually supplied with GS phosphor (Q13-202GS) giving a yellowish-green 
trace of very short persistence. Other phosphor screens can be made available to 
special order. 

Thorn Radio Valves and Tubes Limited 
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Q13-202.. Flying—spot Scanner Tube 

INTER -ELECTRODE CAPACITANCES 
Cathode to all ck-ali 4.0 pF 

Grid to all cg-all 12 pF 

Anode 3 to shell M ca3-M 200 pF 

TYPICAL OPERATION voltages with respect to cathode. 

Third anode voltage Va3 15 kV 

Second anode voltage range for focus Vat 3.7 to 5.2 kV 

First anode voltage Val 300 V 

Grid to cathode voltage for cut-off (Ia3 = 0.5µA) Vg -30 to -70 V 

Resolution by shrinking raster (Ia3 = 4.5µA) > 1200 lines 

Maximum spot diameter 
at 607c. peak luminance (Ia3 = 4.5 µAS 0.07 mm 

Maximum screen noise (peak to peak) 30* ~ 

Typical radiant output (Ia3 = 4.5µA) 250 µVV 

GS screen persistence to 10~e (approx.) 0.9 µs 

' Measured Keith O.O7mm spot ai a writing speed of 25 m;'s and with a detector bandwidth 
of 1.5 MHz. 

TUBE WEIGHT (approximate) - 2.0 kg 

Page 2 Issue 3. 



Flying-spot Scanner Tube Q13-202„ 

USEFUL SCREEN AREA 
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Q13-203.. Flying—spot Scanner Tube 

GENERAL 

Round flat face 5 inch diameter 25' tube 
Mounting flange, potted anode lead 
Electrostatic focus, magnetic deflection 
Resolution greater than 1600 Linea 
Aluminised scree❑ 

Heater voltage Vh 6.3 V 

Heater current Ih 0.3 A 

ABSOLUTE RATINGS 

Maximum third anode voltage Va3(max) 16 kV 

Minimum third anode voltage Va3(min) 12 kV 

Maximum second anode voltage range Va2(max) 2.5 to 5.5 kV 

Maximum first anode voltage Val(max) 500 V 

Maximum negative grid voltage -Vg(m~ ) 150 V 

Maximum heater to cathode voltage Vh-k(max) ± 150 V 

Maximum final anode current Ia3(max) 10 µA 

Maximum second anode current Ia2(max) 600 µA 

Maximum resistance grid to cathode Rg-k(max) 1.5 MSt 

Adequate precautions should be taken to ensure that the associated circuitry and the 
tube are protected from damage which maybe caused in the event of a high voltage flash-
over within the tube. 

PHOSPHOR SCREEN 

Thie type is usually supplied with GT phosphor (Q13-203GT) giving a bluish-green 
trace of very short persistence. Other phosphor screens can be made available to 
special order. 

Thorn Radio Valves and Tubes Limited 
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Flying-spot Scanner Tube 

INTER -ELECTRODE CAPACITANCES 

Q13-203.. 

Cathode to all c k-all 4.0 pF 

Grid to all °g-all 12 pF 

Anode 3 to shell M ca3-M 200 pF 

TYPICAL OPERATION -voltages with respect to cathode. 

Third anode voltage Va3 15 kV 

Second anode voltage range for focus Vat 3.7 to 5.2 kV 

First anode voltage Val 300 V 

Grid to cathode voltage for cut-off (Ia3 = 0.5 µA) Vg -30 to -70 V 

Resolution by ahrinking raster (Iag = 4.5 µA) > 1600 lines 

Maximum spot diameter 
at 6096 peak luminance (Ia3 = 4.5 µA) 0.05 mm 

Maximum screen noise (peak to peak) 45' ~ 

Typical radiant output power (Ia3 = 4.5 µA) 250 µW 

GT screen spot persistence to 1096 (approx.) 0.9 µa 

TUBE WEIGHT (approximate) - 2.0 kg 

* Measured with 0.05mm spot at a writing speed of 25 m/a and with a detector bandwidth 
o[ 1.5 MHz. 
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Q13-203.. 

USEFUL SCREEN AREA 
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Monoscope Tube 
Maintenance Type 
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Base B14A, Cap CT7 

XR7000 

GENERAL 

This monoscope is used for electrical generation of alpha-numeric characters and symbols. 
The output signals are generated by scanning the individual characters and symbols which are 
arranged in an array, typically 8x 8, on a target. The electron gun has electrostatic focus and 
deflection. 
This device has applications in business and data prpcessing equipment for cathode ray tube 
display. 

Heater Voltage Vh 6.3 V 
Heater Current Ih 0.3 A 

ABSOLUTE RATINGS 
Maximum Target Voltage Vt(max) 
Maximum Collector Voltage Vc(max) 
Maximum First and Third Anode Voltage Vag+aa(max) 
Maximum Second Anode Voltage Va2(max) 
Maximum Collector to Target Voltage V`-c(max) 
Maximum Peak x-plate to Third Anode Voltage Vx-a3(pk)max 

Maximum Peak y-plate to Third Anode Vo►tage vy_a3(pk)max 
Maximum Grid Voltage 

Negative Value —Vg(max) 

Positive D.C. and Peak Value ~g(pk)max 
Maximum Peak Heater to Cathode Voltage ~h-k(pk)max 
Maximum Grid to Cathode Resistance Rg_k(max) 
Maximum Resistance in any Deflection 

Electrode circuit* 

All voltages measured with respect to cathode unless otherwise stated. 
* It is recommended that the deflecting electrode circuit resistances be approximately equal. 

1 NTER-ELECTRODE 
Grid to ali 
Cathode to all 
Collector to all 
Target to all 
x~ plate to xy plate 
y~ plate to Y2 plate 
x~ plate to all. less xz plate 
x2 plate to all, less x~ plate 
y, plate to all, less yZ plate 
yy plate to all, less y~ plate 
The target used with this tube is indicated 

CAPACITANCES 

cg-al l 
ck-al I 
tc-all 
cc-all 
~x1-x2 
cy~_yy 
cx~-au,ie:: xz 
~x2-all less x1 
cyt-all, less y2 
~y2-all, less yt 

by a letter suffix to the type number. 

Thorn Radio Valves and Tubes Limited 
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XR1000 Monoscope Tube 

TYPICAL OPERATION AND CHARACTERISTICS 

Target Voltage Vt 1200 V 

First and Third Anode Voltage Va1+a3 1200 V 

Mean Deflector Plate Potential 1200• V 

Minimum Collector to Target Potential Vc-t(min) 3.0 V 

Second Anode Voltage for Focus V,y 150 to 515 V 

Grid to Cathode Voltage for beam cut-off Vg —25 to —65 V 

Deflection voltage per symbol area (8 x 8 array) 
Vertical direction (nominal) 9.0 V 

Horizontal direction (nominal) b•5 V 

Voltage required for full beam deflectiont (nominal) 
Between centres of lowest and highest rows 90 V 
Between centres of extreme left and right columns 55 V 

Target Load Resistance 500 f2 

Typical Peak Output Signal S•0 µA 

* If the mean deflector plate potential differs from the first and third anode voltage the quality 
of focus will deteriorate. 

t undeflected beam normally at centre of target pattern. 

Notes : The electron beam should be cut-off when no raster is being scanned otherwise a 
blemish may be produced by a change in the secondary emission of the target. It is recommended 
that no character be used in such a way that it hu a usage factor greater than ten times the 
average. 
Adequate magnetic shielding is required. In addition due attention should be paid to the position 
of the tube relative to transformers and chokes. 

PRINCIPLE OF OPERATION 

In operation a smaller raster is generated just large enough to scan a single character on the 
target. The scan circuit also selects and positions the beam on the character to be generated. 

As the electron beam lands on the target surface secondary emission electrons are produced 
and are attracted to the collector which is held at a slightly more positive voltage. The secondary 
emission from the printed character is lower than from the surrounding target surface where 
the secondary emission ratio is considerably greater than unity. Hence when the beam lands 
on the character the target current falls. 

The changes of the target current through the load resistance produce the output video voltage 
signal. By synchronisation of scan and scan position any entire character can be recreated on 
the final display cathode ray tube. Using suitable circuitry any individual monoscope target 
character or any sequence of characters can be selected and displayed as required. 

Characters can be "read out "from the monoscope at a rate exceeding 60,000 characters per 
second, corresponding to the rate required for a display of approximately 1,000 characters 
refreshed at 50 fields per second, with due allowance made for retrace times in the display. 
The resolution capability is adequate for a display of this complexity. 

Approximate Net Tube Weight-380g (0.84 Ib.) 
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Monoscope Tube 
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Care should be taken to avoid bending the target pin as this may cause misalignment 
of the target. 
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XR1000A Monoscope Tube 
Maintenance Type 

MONOSCOPE 

TARGET "A" 
TYPICAL TARGET 

USING ECMA FOUNT OCR-B 

+ —
ABCDEFGH 
IJKLMNOP 
QRSTUVWX 
YZ~12345 
6789C ] ! : 

0446 

Alignment of Traces 
A positive voltage on y, deflects beam towards top row. 
A positive voltage on xp deflects beam towards left hand column. 
Angle between x and y traces 90° ~ 1°. 
Angle between trace and target symbols f 1°. 

See XR1000 data for tube elearieal and mechanical details. 

Thorn Radio Valves and Tubes Limited 
Iaeue 2, Page I 
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Monoscope Tube XR1OO2 

Main#enance Type 

GENERAL 

This monoscope is used for electrical generation 
of alpha-numeric characters and symbols. The 
output signals are generated by scanning the indiv-
idual characters and symbols which are arranged 
in an array, typically 8 x 8, on a target. The 
electron gun has electrostatic focus and deflection. 
This device has applications in business and data 
processingequipmeniforcathoderaytube display. 

Heater Voltage Vh 6.3 V 

Heater Current Ih 0.3 A 

ABSOLUTE RATINGS 

C 

x, 

41+ 43 
S 

k 

t 

h' ' h 

yf 
x2

Yy 

Op 

9 

Maximum target voltage Vt(max) 2850 V 

Maximum collector voltage Vc(max) 2850 V 

Maximum collector to target voltage V c-t (max) 20 V 

Maximum first and third anode voltage Val+a3(max) 2850 V 

Maximum second anode voltage V a2 (max ) 1100 V 

Maximum peak x plate to third anode voltage ~~x-a3(pk)max 550 V 

Maximum peak y plate to third anode voltage vy-a3 (pk)max 550 V 

Maximum grid voltage 
negative value -Vg(m~ ) 220 V 
positive d.c. and peak value vg(pk)max 0 V 

Maximum peak heater to cathode voltage vh-k(pk)max ±.200 V 

Maximum grid to cathode resistance Hg-k(max) 1.5 MSt 

Maximum resistance in any deflection 
electrode circuit* 5.0 MSZ 

Alt voltages measured with respect to cathode unless otherwise stated. 

* It is recommended that the deflecting electrode circuit resistances be approximately 
equal. 

The target used with this tube is indicated by a Letter suffix to the type number. 

Thorn Radio Valves and Tubes Limited 
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XR1002 Monoscope Tube 

INTER-ELECTRODE CAPACITANCES 

Grid to all cg-all 10.6 PF 

Cathode to all ck-all 5.1 PF 

Collector to all cc-all 5. i PF 

Target to all ct-all 2.3 PF 

xl plate to x2 plate cxi-x2 2.7 PF 

yl plate to Y2 plate cyi_y2 1.5 PF 

xl plate to all, less x2 plate cxl-all, leas x2 8.6 pF 

x2 plate to all, less xl plate ex2-all, less xl 8.3 pF 

yl plate to all, less Y2 plate cyl-all, leas y2 6.4 pF 

y2 plate to all, less yl plate cy2_all, less yl 6.9 pF 

TYPICAL OPERATION AND CHARACTERISTICS 

Target voltage Vt 1200 V 

First and third anode voltage Val+a3 1200 V 

Mean deflectorplate voltage 12001 V 

Minimum collector to targe~ voltage Vc-t(min) 3.0 V 

Second anode voltage for focus Vat 150 to 515 V 

Grid to cathode voltage for beam cut-off Vg -25 to -65 V 

Deflection voltage per symbol area (8 x 8 array) 
Vertical direction (nominal) 
Horizontal direction (nominal) 

Voltage required for full beam deflection* (nominal) 
Between centres of lowest and highest rows 55 V 
Between centres of extreme left and right columns 90 V 

Target load resistance 500 S2 

Typical peak output signal 1,5 µA 

' Undeflected beam normally at centre of target pattern. 
t If the mean deflector plate potential differs from the first and third anode voltage 

the quality of focus will deteriorate. 

CAUTION 
The electron beam should be cut-off when no raster is being scanned otherwise a 
blemish may be produced by a change in the secondary emission of the target. It is 
recommended that no character be used in such a way that it has a usage factor greater 
than ten times the average. 

6.5 
9.0 

V 
V 

NOTE 

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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Monoscope Tube XR1002 

PRINCIPLE OF OPERATION 

In operation a small raster is generated just large enough to scan a single character 
on the target. The scan circuit also selects and positions the beam on the character 
to be generated. 

As the electron beam Lands on the target surface secondary emission electrons are 
produced and are attracted to the collector which ie held at s slightly more positive 
voltage. The secondary emiaeion from the printed character is lower than from the 
surrounding target aurfacewhere the secondary emiaeion ratio is considerably greater 
than unity. Hence when the beam !soda on the character the target current falls. 

The changes ofihe target current through the load resistance produce the output video 
voltage signal. By synchronisation of scan and scan position any entire character can 
be recreated on the final display cathode ray tube. Using suitable circuitry any 
individual monoecope target character or any sequence of characters can be selected 
and displayed as required. 

Characters can be "read out"from the monoscope at a rate exceeding 60, 000 characters 
per second, corresponding to the rate required for a display of approximately 1,000 
characters refreshed at 50 fields per second, with due allowance made for retrace 
times in the display. The resolution capability is adequate for a display of this 
complexity. 

TUBE WEIGHT (approximate) 380g (0.84 ib) 
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XR1002 Monoscope Tube 
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Care should be taken to avoid bending the target pin as this may cause misalignment of 
the target. 
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Monoscope Tube XR1002 

OPERATIONAL BLOCK DIAGRAM 
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Alignment o[ Traces 

Monoscope Tube 

A positive voltage on y l deflects beam towards top row. 
A positive voltage on x2 deflects beam towards left hand column. 
Angle between x and y traces JO 1 
Angle between trace and target symbols ! 1 

See XR1002 data for tube electrical and mechanical details. 
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Monoscope Tube 

Maintenance Type 

GENERAL 

This monoscope is used for electrical generation 
of alpha-numeric characters and symbols. The 
output signals are generated by scanning the indiv-
idual characters and symbols which are arranged 
in an array, typically 8 x 8, on a target. The 
electrongun has electrostatic focus and deflection. 
This device has applications in business and data 
processing equipment for cathode ray tube display. 

Heater Voltage Vh 

Heater Current Ih 

ABSOLUTE RATINGS 

6.3 

0.3 

V 

A 

XR1003 

Maximum target voltage Vt(max) 2850 V 

Maximum collector voltage Vc(max) 2850 V 

Maximum collector to target voltage Vc-t(max) 20 V 

Maximum first and third anode voltage Val+a3(max) 2850 V 

Maximum second anode voltage Va2(max) 1100 V 

Maximum peak x plate to third anode voltage ~~x-a3(pk)max 550 V 

Maximum peak y plate to third anode voltage vy-a3(pk)max 550 V 

Maximum grid voltage 
negative value -Vg(max) 220 V 
positive d.c. and peak value vg(pk)max 0 V 

Maximum peak heater to cathode voltage vh-k(pk)max ± 200 V 

Maximum grid to cathode resistance Rg-k(max) 1.5 MS2 

Maximum resistance in any deflection 
electrode circuit* 5.0 MSZ 

All voltages measured with respect to cathode unless otherwise stated. 

* It is recommended that the deflecting electrode circuit resistances be approximately 
equal. 

The target used with this tube is indicated by a letter suffix to the type number. 

Thorn Radio Valves and Tubes Limited 
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XR1003 Monoscope Tube 

INTER-ELECTRODE CAPACITANCES 

Grid to all 

Cathode to all 

Collector to all 

Target to all 

xl plate to x2 plate 

yl plate to Y2 plate 
xl plate to all, less x2 plate 

x2 plate to all, less xl plate 

yl plate to all, less Y2 plate 

}'2 plate to all, less yl plate 

cg-all 

ck-all 

cc-all 

ct-all 

cxl-x2 

oyl_y2

cxl-all, less x2 

cx2-all, less xl 

°yl-all, less y2 

cy2-all, less yl 

9.0 pF 

3.5 pF 

5.5 pF 

2.5 pF 

2.3 pF 

0.9 pF 

. 5 pF 

r.5 pF 

fi . 0 p F 

~~.5 pF 

TYPICAL OPERATION AND CHARACTERISTICS 

Target voltage Vt 1200 V 

First and third anode voltage Val+a3 1200 V 

Mean deflector plate voltage 1200 t V 

Minimum collector to target voltage Vc-t(min) 3.0 V 

Second anode voltage for focus Vat 150 to 515 V 

Grid to cathode voltage for beam cut-off Vg -25 to -65 V 

Deflection voltage per symbol area for two arrays 8 x 8 12 x 8 
Vertical direction (nominal) 6.5 6.5 V 
Horizcntal direction (nominal) 9. U 6.0 V 

Voltage required for full beam deflection• (nominal) 
Between centres of lowest and highest rows 55 55 V 
Between centres of extreme left and right columns 90 95 V 

Target load resistance 500 Sl 

Typical peak output signal 2.5 µA 

' Undeflected beam normally at centre of target pattern. 
t If the mean deflector plate potential differs from the first and third anode voltage 

the quality of focus wilt deteriorate. 

CAUTION 
The electron beam should be cut-off when no raster is being scanned otherwise a 
blemish may be produced by a change in the secondary emission of the target. It is 
recommended that no character be used in such a way that it has a usage factor greater 
than ten times the average. 

NOTE 

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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Monoscope Tube XR1003 

PRINCIPLE OF OPERATION 

In operation a small raster is generated just Large enough to scan a single character 
on the target. The scan circuit also selects and positions the beam on the character 
to be generated. 

As the electron beam lands on the target surface secondary emission electrons are 
produced and are attracted to the collector which is held at a slightly more positive 
voltage. The secondary emission from the printed character is lower than from the 
surrounding target surface where the secondary emission ratio is considerably greater 
than unity. Hence when the beam lands on the character the target current falls. 

The changes of the target current through the load resistance produce the output video 
voltage signal. By synchronisation of scan and scan position any entire character cae 
be recreated on the final display cathode ray tube. Using suitable circuitry any 
individual monoscope target character or any sequence of characters can be selected 
and displayed as required. 

Characters can be "read out" from the monoacope at a rate exceeding 60, 000 characters 
per second, corresponding to the rate required for a display of approximately I, 000 
characters refreshed at 50 fields per second, with due allowance made for retrace 
times in the display. The resolution capability is adequate for a display of this 
complexity. 

TUBE WEIGHT (approximate) 330 g (0.73 !b) 
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XR1003 Monoscope Tube 
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VIEW FROM PINS FREE END 

All dimcnsions in mm Not to be scalcd 

Care should be taken to avoid bending the target pin as this may cause misalignment of 
the target. 
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Monoscope Tube XR1003 
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XR1003A 
Maintenance Type 

Alignment of Traces 

Monoscope Tube 

TARGET "A" 
TYPICAL TARGET 
USING ECMA FOUNT OCR-B 
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A positive voltage on ?~l deflects beam towards top row. 
A positive voltage on xp deflects beam towards lefr hand column. 
Angle between x and ~~ traces 90° + 1° 
Angle between trace and target s~7nbols * 1`. 

See ~C1it00:~ data for tube electrical and mechanical details. 
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THORN RADIO VALVES &TUBES LIMITED 
Mollison Avenue, Brimsdown, Enfield, 
Middlesex EN3 7NS. 
Telephone:01-8041201 PRICE £5.90 


