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LIST OF REPRESENTATIVES AND FIRMS WHO ACT AS 
~ REPRESENTATIVES 

/Not included a worldwide network of distributors 

.►ADEN 
A. Besse & Co. (Aden) Ltd. 
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Kabul - S. Fatal & Co. 
Kabul . O. H. Richter 
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Algiers - S.A. Philips Nord AEricaine. 

,~,AMERIC. SAMOA 
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ARABIA 
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Leopoldvilie -Societe Con¢olaiae a Reaponsabilite Limitee. 
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Hamilton .The Bermuda Co. Ltd. 
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Georgetown (Demerara) -Booker Stores Ltd. 
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Rangoon -Rangoon Radio Service. 
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CANADA 
Leaside Toronto -Philips. Industries Ltd. 
Rogers Majestic Electronics Ltd. 

CANARY ISLANDS 
Las Pelmaa -Philips 16Erica S.A.Es 

CAPE VERDE ISL. 
San Vicente de Cebo Verde - M. Ribeiro de Almeida Lda. 

CENTRAL PAPUA ~-
Port Moresby -Robert Gillespie Pty Ltd. 

CEYLON ~ Colombo -Maurice Roche Ltd. 
Colombo -Robert Agency. 
Colombo -The British Electric Co. Ltd. .r 
Colombo -Welker Sons & Co. Ltd. 
Colombo -Gilbert & Co. 

CHILE 
Santiago de Chile -Philips Chilena S.A.Es 
see also Punts Arenas. 

COLUMBIA \`" 
Bogota -Philips Columbiana S.A. 

COOK ISLANDS .., 
Rarotonga - A. B. Donald Ltd. 

COSTA RICA 
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CUBA 
Habana - Giralt S.A. 
Habana -Philipa Cubana S.A. 

~CURAQAO 
Willemstad -Philips Antillana Co. 

CYPRUS 
~ Nicoaie . D. Ouzounien M. Soultanian & Co. 
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,,~ Cotonou - C. B. 011ivant & Co. 
DENMARK 

Copenhagen .Philips S.A. 
DOMINICA 

Roseau - Agoub Dib. 
^ DOMINICAN REP. 

Ciudad Trujillo - R. Esteva & Cia: C. Por A. 
ECUADOR 

.~ Quito -Philips Ecuador C.A. 
EGYPT 

Cairo -Philipa Orient S.A. 
'~ EIRE 

Dublin -Philips Electrical (Ireland) Ltd. 
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London -Philipa Electrical Ltd. 
London . Mallard Ltd. 

.~ ERITREA 
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ETHIOPIA 
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FINLAND 
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.~ FIJI ISLANDS 
'Suva .Fiji Trading Co. 

FRANCE 
Paris - S.A. Philips Eclairage et I adio. 
Paris - La SocidtE La Radio Technique 

FRENCH CONGO 
Pointe Noire .Brazzaville - Soc. Comm. de Kouiiou Niari. 

FRENCH GUYANA 
/► Cayenne - St. Laurent du Baroni - F. Tenon &Cie. 

FRENCH GUINEA 
Conakry -Comp. du Niger Francais. 

~ GABON 
Libreville -Port Gentil .Comp. d'Exploitation Commerciale 
Africaine. 

^'GERMANY 
Hamburg -Deutsche Philips G.m.b.H. 

/A Hamburg - Elektro Spezial G.m.b.H. 
Hamburg - G. H. F. Muller A.G. 
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GIBRALTAR 
Irish Town - Menahem Serruya (1953) Ltd. 

GOLD COAST 
Accra - West African Philips Ltd. 

GREECE 
Athens -Philips S.A. HellEnique. 

GRENADA 
St. George -The James Milne Co. Ltd. 

GUADELOUPE 
Point b Pitre -Soc. Comm. de Vente et d'Installetion 

GUAM 
Agana J.C. Little Company. 

GUATEMALA 
Guatemala City -Philips Guatemala S.A. 

HAITI 
Port au Prince - Cura~eo Trading Co. of Hetti S.A. 

HONDURAS 
Tegucigalpa H. Hesbun & Cia. 
San Pedro Sule - ]acobo S. Canahuati. 

HONGRONG 
Philips Industries (Far East) Ltd. 
Goddard & Co.. Ltd. 

ICELAND 
Reykjavik - Snorri P. B. Arnar -Reykjavik - Vidtaekjaverzlun 
Rikisins. Radioatatamonopol. 

INDIA 
Calcutta -Philips Electrical Co. (India) Ltd. 

VIETNAM 
Saigon -Hanoi - Haipong -Soc. Indo-Chine Luminescence et 
Radio 

INDONESIA 
Djakarta -Philips Febrieage- en Hendelamij. N.V. 

IRAN 
Teheran - S.A. Nour. 
Teheran - Kelae Swede Co. Ltd. 
Teheran -Radio Shahab. 

IRAQ 1~ 
Bagdad - Besrah - Afrieen &Eastern (Neer Eaat) Ltd. 

ITALY ~ 
Milan -Philips Radio S. p. A. 

IVORY COAST 
Grand Besam -Abidjan - Sascandra -Grand Lahou .Bobo- a.- 
Dioulaaso -Cie. Fren~. de le C&te d'Ivoire. 

IAPAN 
Osaka -Matsushita Electric Industrial Co. Ltd. ~' 
Tokyo -Matsushita Electric Trading Co. Ltd.. 
Kyoto -Matsushita Electronics Corporation. `, 
:Cyato -Nippon Electronic Development Co. Ltd. 
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KENYA 
Mombasa -Nairobi - Twentsche Overseas Trading Co. Ltd 

KUWAIT 
/~ Yusuf A. Alghanim. 

LIBANON 
Beyrouth -Philips Liban Syria S.A. 

'~' LIBERIA 
Monrovia . Ooat Afrikaanse Compagnie. 

.~, LIBYA 
Benghazi -Radio House. 
Benghazi - A.H. Bukhetua. 

~` Tripoli - Figli Di B. Miscerghi. 
LUXEMBOURG 

Luxembourgh -Philips S.A. Beige. 
'MADAGASCAR 

Tananarive - Heiunge - Soc. Marseillaise du Madagascar. 
.n, MALAYA 

Singapore -Philips Electrical Co. (Malaya) Ltd.. 
Singapore - Ipoh -Penang .Kuala Lumpur -William Jacks & 

'~" Co. (Malaya) Ltd. 
MALTA 

Valletta - C.A. Micellef & Co. Ltd. 
'MARTINIQUE 

Fort de France - F. Tenon &Cie. 
w~, MAURITIUS 

Port Louis .Adam & Co. Ltd. 
MOROCCO 

Cassablanca - SociEte Maroceine Philips. 
MEXICO 

~, Mexico City -Philips S.E.T. 
MIQUELON 

Leroux Deschamps. 
~MONTSERRAT 

Plymouth - W.L. Wall & Co. 
MOZAMBIQUE 

~ Loure..00 Marques _ Beira - Zuid Afr3kaaoseh Handelsh~is 
NEPAL 

^, Katmnndu -The Service Supply Stores. 
NETHERLANDS 

Eindhoven -Philips Nederland N.V. 
ANEW CALEDONIA 

Noumea - Etabliasements Ballande. 
,* NEW HEBRIDES 

Port Vila Burns Philp (South Sea) Ltd. 
Port Vila - Etablissementa Ballande, Comptoir Fran~ais des 

.~, Nouvelles Hebrides. 
NEW ZEALAND 

Wellington . Philips`Electrical Industries of New Zealand Ltd. 
^*NICARAGUA 

Managua -Automotive and Industrial Ep. Co. 

~~ 



NIGERIA 
Lagos .Kano . West A{tican Philips Ltd. 

NORWAY 
Oslo -Norsk A.S. Philips. 

NYASSALAND 
Mandela -Blantyre -The African Lakes Corp. Ltd. 

PANAMA 
Panama City - Rodri¢uez Compenia Ltda. 

PARAGUYA 
Aaunci6n -Philips del Paraguay S.A. 

PERU 
Lime -Philipa Peruana S.A. 

PHILIPPINES 
Manila - T.J. Wolff & Co. [nc. 

PAKISTAN 
Karachi-Philipa Electrical Co. of Pakistan Ltd. 

PORT. GUINEA 
Biasao - Nouvelle Societe Commerciale Africaine. 

PORTUGAL 
Lisbon -Philipa Portuguese S.A. R. L. 

PORTUG. INDIA 
Coame Matiea Menezea 

FORTUG. TIMOR 
Dili - Soc. Agricolo Petrie 5 Trabalho Lda. 

PORT. W. AFRICA 
San ThomE - Auapicio Menezoa Ltd. 

PUERTO RICO 
Ponta - Sambolin ~ Figueroa. 

PUNTA ARENAS 
Arccheta Hnos. • 
Codimege. 

QATAR 
Keaaim & Abdullah Darwiah ~ ~ 

REUNION 
Saint Denis -Cie. Maraeillaise de Madagascar. 

ST. KITTS v 
Basseterre .Archibald Agencies. 

ST. LUCIA 
Castries -Clark & Co. Ltd. 

ST. MAARTEN 
Philipsburg - C. J. Williams. 

ST. PIERRE 
Leroux Deschamps. 

ST, VINCENT 
Kingston - W. J. Abbott. 

EL SALVADOR 
San Salvador -Philips Salvador S.A. 

SENEGAL 
Dakar - Kaolack Ziguinehor Foundiou¢ne . Nouvelle 
Soe. Commerc. Africaine. 



..SEYCHELLES 
Mahe -Adam Mooaa & Co. 

.► SIERA LEONE 
Freetown -Freetown Cold Storage Co. 

SPAIN 
Madrid -Barcelona -Philipa Ibericn S.A.E. 

SUDAN (Anglo Egyptian) 
Khartoum - Gellatly Hankev & Co. Ltd. 

~(Freneh) 
Bameho -Comp. du Niger Fren~ais. 

SWEDEN 
Stockholm - Svenska A.B. Philipa 

SWITZERLAND 
~ Zurich -Philipa A.G. 

SYRIA 
Beyrouth -Philipa Liban Syria S.A. 

SOMALILAND 
Djibouti - A. Besse & Co. (Aden) Ltd. 
Mogadiacio - A. Besse & Co. {Aden) Ltd 
Berbera - A. Besse & Co. (Aden) Ltd. 

SURINAME 
~ Paramaribo - C. Karsten & Co. N.V. 

TAHITI 
Papeete -Soc. Franco Oeeanienne 

"' TCHAD 
Ft. Archamboult - Ft Lamy -Soc. Comm, du Kouilon Niari. 

,~ TONGA ISLANDS 
Nuku' Alofe -Burns Philp (South Sea) Co. Ltd. 
Vavau - Ha'Apia Co. 

.~.. TANGANYIKA 
Dar-Es-Salaam - Songea -Tanga - Lindi - Mwanza - Moshi 
- Twentsche Oversees Trading Co. Ltd. 

~' TANGER 
Cnea Roe. 

,^ THAILAND 
Bangkok - Pbilips Thailand Ltd. 
Bangkok -The Bangkok Trading Co. Ltd. 
Bangkok - Siew & Co. Ltd. 
Bangkok -Thai Radio Ltd. 
Bangkok - G. Simon Radio Co. 

~ TOGO 
Lomb -United Africa Co. 

~+ TRANSIORDAN 
Ammsn - Transjordan Engineering Co. Ltd. 

TRINIDAD 
Port of Spain - Investments & Ageaciea. Ltd 

TRUCIAL OMAN 
Dubsy . Bhatia Radio Electric Company 

TUNISIA 
Tunis - S.A. Philips Nord Afrieaina. 

.~ 
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TURKEY 
:stenbul - TBrk Philips Ltd. Sirketi. 

UBANGI SHAR[ 
Bangui -Comp. du Niger Fran~ais. 

UGANDA 
Kampala Twentache Overseas Trading Co. Ltd. 

UNITED STATES OF AMERICA 
New York -North American Philips Comp. Inc. 
New York -Philips Export Corp. 
New York - Amperex Electronic Cotp. 

URUGUAY 
Montevideo -Philips del Uruguay S.A. 

UNION OF SOUTH AFRICA 
Johannesburg -South African Philips (Pty) Ltd. 

VENEZUELA 
Caracas - C. A. Philips Venezolana. 

WESTERN SAMOA 
Apia -Burns Philp ($oath Sea) Co. Ltd. 

YUGOSLAVIA 
Beograd -Philips Technisch Bureau, den Haag 
Zagreb .Philips Techniaeh Bureau, den Haag 

ZANZIBAR 
Twentscl.e Overans Trading Co. Ltd. 
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r 
TYPE NUMBER SYSTEM ~ 

Below the present type number system is given for ~ 
tubes having type numbers which provide informat- ~ 
ion concerning electrical data, principal uses, bases 
etc. of the tube. 
It is pointed out, however, that in a few instances ~ 
it has not been possible to adhere strictly to this 
system. "'~ 

RECEIVING AND AMPLIFYING TUBES 

The type number consists of a number of capital ~,. 
letters followed by either one or two figures (e.g. 
EF 6, UCH 81 ). 

First letter: indicates the filament rating. 
Second and subsequent letters: indicate the type 
classification. 
Figures: indicate a serial number. 

The key to this system is given in the following 
tables. r 

First letter 

•.. 

A — 4 V 
C — 200 mA 
D — 1.4 V battery 
E — 6.3 V 
G — 5 V 
K — 2 V battery 
O — Semi-conductor ~ 
P — 300 m A 
U — 100 m A 
Z —Cold cathode `" 

Second and subsequent letters 

A — R.F. single diode ,., 
B — R.F. double diode 

.. 
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C — Triode(exceptoutputandgasfilledtriodes) 
D —Output triode 
E — Tetrode (except output tetrodes) 
F — Pentode (except output pentodes) 
H — Hexode or heptode 
K — Octode or heptode 
L — Output tetrode or pentode 
M —Tuning indicator 
P -- Tube with secondary emission system 
Q — Enneode 
T —Miscellaneous 
X —Full-wave gasfilled rectifying tube 
Y —Half-wave high-vacuum rectifying tube 
Z —Full-wave high-vacuum rectifying tube 

Figures 

Serial number 

SPECIAL TUBES 
(reliable, ruggedized, long life tubes, etc.) 
The system is similar to that of receiving and 
amplifying tubes, however, the figures are placed 
between the letters (e.g. E80F, E90CC). 

CATHODE-RAY TUBES 

The type number consists of two capital letters 
followed by two sets of figures (e.g. DG 13-2, 
MW 31-16). 

First letter: indicates the method of focusing and 
deflection. 
Second letter: indicates properties of the screen. 
First group of figures: indicates dimensions of the 
screen. 
Second group of figures: indicates a serial num-
ber. 

The key to this system is given in the following 
tables. 

.~. 
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First letter 

D , — Electrostatic focusing and electrostatic de" 

flection in two directions. 
M —Electromagnetic focusing and electromag-

netic deflection. 

• 

Second letter f 

B — Bluishfluorescence,short persistence (1% 
of max. brightness after 0.01 sec). .. 

F —Orange fluorescence,very long persistence 
(0.1% of max. brightness after 75 sec). 

G —Green fluorescence, medium persistence 
(1% of max. brightness after 0.05 sec). " 

N —Green fluorescence, long persistence 
(0.1% of max. brightness after 6.4 sec). ~ 

P —Double layer screen, bluish fluorescence 
of short persistence followed by greenish- ~ 
yellow fluorescence of very long persisten- ~ 
ce (0.1% of max. brightness after 80 sec). 

R — Greenish-yellow fluorescence, long persis-
tente(0.1 °~~ of max.brightness after 20 sec). 

W —White fluorescence, medium persistence. ~ 
Direct-viewing tubes: colour temp.8000'K 
Projection tubes :colourtemp.5500'K ~ 

First group of figures 

For round tubes screen diameter in cm ~ 
For rectangular tubes: screen diagonal in cm ~ 

Second group in figures 
Serial number 

TRANSMITTING TUBES ~ 
The type number consists of two or three capital ~ 
letters followed by two sets of figures. For some 
types a group of letters is added (e.g. TAL 12J10, 
DCG 4/1000 G).. 

Is 



„First letter: indicates the tube classification. 
second letter: indicates type of filament or ca-
thode. 

~first group of figures: indicates operating voltage. 
^ Second group of figures: indicates power. 
Added letters: indicate the tube base. 

T,~e key to this system is given in the following 
t,.~les. 
.. 
First letter 

—Rectifying tube (included grid-controlled 
tubes) 

^v1 —Triode (A.F. amplifying tube or modulator 
P — Pentode 

— Tetrode 
T —Triode (R.F., A.F, or oscillator tube) 

F~r tubes having dual systems two of the above 
rt~ntioned letters are used (e.g. QQC 04,'15). 

$pcond letter 

(third letter for tubes having dual systems) 
^A — Directly-heated tungsten filament 

B — Directly-heated thoriated tungsten fila-
~ ment 

C — Directly-heated oxide-coated filament 
'~ — Indirectly-heated oxide-coated cathode 

'i nird letter 

'""(fourth letter for tubes having dual systems) 
G — Mercury-vapour filling 

'~L — Forced air cooling 
W —Water cooling 

'~`X —Xenon filling 
When the type number does not contain a letter 
i^Jicating the cooling the tube is radiation cooled. 

19 



• 
First group of figures 

Rectifying tubes: Approx. D.C. output voltage ~ 
in kilovolts in a three-phase ~ 
half-wave rectifying circuit. 

Transmitting tubes: Approx. max. anode voltage ~ 
in kilovolts. 

Second group of figures ~ 

Rectifying tubes: Approx. D.C. output power in 
watts or kilowatts per tube in a 
three-phase half-wave recti- ~ 
fying circuit. 

R.F. tubes: Approx. output power in watts ~ 
or kilowatts in class C tele-
graphy. 

Modulators: Approx. anode dissipation in 
watts or kilowatts. ~ 

Added letters 

B —Cables 
E —Medium 7p.-base 

ED —Edison base 
EG -- Goliath base 

G —Medium 4p.-base 
GB —Jumbo 4p.-base 
N —Medium p.-base 
P — P-base 

PHOTOTUBES 
The type number consists of two figures followed ~ 
by two letters (e.g. 90AV). 

First figure indicates the tube base. 
Second figure: indicates a serial number. 
First letter : indicates the type of cathode. 
Second letter: indicates the class of phototube. 

The key for this system is given in the fallowing 
tables. 

20 
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.+~ 

~ First figure 

2 — Locta! 8p.-base 
3 —Octal 8p.-base 
5 —Special base 
8 — Noval 9p.-base 
9 — Miniature 7p.-base 

,,, Second figure 

_ Serial number 

.. 

.~, 

First letter 

A — Caesium-antimony cathode (blue sensitive) 
C — Caesium-on-oxidized-silver cathode (red 

sensitive) 

.~ Second letter 

,~ G — Gasfilled 
V — High vacuum 

VOLTAGE STABILIZERS 
.~, 

The type number eonsists of a number followed 
.., by a capital letter, a figure and in some cases by 

a second. capital letter (e.g. 85 A2, 150 C 1i<). 
... Number: indicates burning voltage. 

First letter: indicates the current range. 
,w Figure: indicates a serial number. 

Second letter: indicates the tube base. 
.~ The key for this system is given in the following 

tables. 

.,, 
Number 

Average burning voltage in volts 

21 



First letter 

A —max. 10 mA 
B —max. 22 mA 
C —max. 40 mA 
D —max. 100 mA 
E —max. 200 mA 

Figure 

Serial number 

second letter 

E —Edison 
K — octal Sp.-base 
P — P-base 

V 

.. 
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SYMBOLS 

Electrodes 

a Anode 
ah Auxiliary anode 
a; Q„ Ignition anode 
d Anode of detection diode 
D Deflection plate or rod 
f Filament or resistance wire 
f~ Filament tap or tap of resistance wire 
g Grid 
i.c. Internal connection (not to be connected externally) 
~ Cathode 
k(i} Input cathode lead of U.H.F. tube 
k(o} Output cathode lead of U.H.F. tube 
_7 Fluorescent screen 
m External conducting coating 
s Internal shield 
S Switch 
st Starter or trigger electrode of cold cathode tubes 

Electrode systems 

D Diode 
H Hexode or Heptode 
P Pentode 
T Triode 

Voltages 

Vo Anode voltage 
Burning voltage of voltage stabilizer 

QVo Burning voltage variation of voltage stabilizer in 
stabilizing range 

Va~,n, A.C. anode voltage (r.m.s. value) 
Vo8 Voltage between anode and grid 
~'a;n~P Peak value of inverse anode voltage 
VoF Peak value of anode voltage 
Pare Arc voltage 
Vb Supply voltage 
Vbo Anode supply voltage 
Yb8' Supply voltage of second grid 
Ycontr Voltage range of current regulator 
Vd Anode voltage of detection diode 2g 



Vdinv Inverse anode voltage of detection diode 
V dinvp Peak value of inverse anode voltage of detection. diode 
V~~~ Filament voltage 
Vg Grid voltage 
Vg(erc) Grid voltage of conducting tube 
Vginvp Peak value of inverse grid voltage 
~V p Peak value of grid voltage 
V; A.C. input voltage per tube 
V;Qn Voltage necessary for Ereakdown to the concerning 

electrode 
Vinvp Peak value of inverse voltage 
Vk Voltage between cathode and chassis 
Vkl Voltage between cathode and filament 
V,~p Peak value of voltage between cathode and filament 
Vi Voltage of fluorescent screen 
Vo A.C. output voltage: D.C. output voltage 
Vass Oscillator voltage 
V:t Starter voltage of a cold cathode tube 
Vtr Secondary transformer voltage (without load) 

Currents 

I, Anode current 
/a max Anode current at full drive 
la,,,;,, Anode current without drive 
/,p Peak value of anode current 
Ib Supply current 
/contr Current range of voltage stabilizer 
Id Anode current of detection diode 
Idp Peak value of anode current of detection diode 
11 Filament current 
/8 Grid current 
Igmex Grid current at full drive 
/groin Grid current without drive 
Igp Peak value of grid current 
Ik Cathode current 
I) Current of fluorescent screen 
t o D.C. output current per tube 
Irec Recommended current 
Irea Stabilized current of current regulator 
I:e Starter current 
l,ttrensf Starter current required to initiate the main dascharge 
/aurae Surge current 
24 



Powers 

W, Max. anode dissipation 
~►. W;a Driving power 

Wo Max. output power 

~► 
Resistances 

RQ External anode resistor; 
~ Matching resistance; 

Total anode resistance of rectifying tube 
'► Ra, Matching resistance of push-pull amplifier (anode to 

anode) 
.+. Rdamp;n¢ Damping resistance 

Rey Equivalent noise resistance 
,,~ Rg Resistance of thermo-element 

Rf Resistance of filament 
Rg External resistance between grid and cathode 
R8 

, 
External resistance between grid and cathode of next 
tube 

~"'" R; Internal resistance 
Rrd Internal resistance of detection diode 

"`~ Rk Resistance between cathode and chassis 
R~ External resistance between cathode and filament 
Rt Total anode resistance of rectifying tube 
R1 External resistance between -F I~6 and g2

,.~ R2 External resistance between g2 and chassis 
Rt External resistance between -1- V6 and gz f otenno-

Rs External resistance between gZ and k 
meter 

~ Ra External resistance between k and chassis 

Capacitances 
.., 

Ca Anode to all other elements except control grid 
C~ Anode to grid, all other elements earthed 
Cok Anode to cathode, all other elements earthed 

,~ Cak Anode to cathode of detection diode, all other elements 
earthed 

~ CDD Deflection plate D to deflection plate D', all other 
elements earthed 

Cfilt Input capacitor of smoothing filter 
C8 Crid to all other elements except anode 

25 



Miscellaneous 

dot Total distortion 
freq. Frequency 
g Voltage gain per stage 
m Number of anodes of rectifying tube 
N Sensitivity 
S Mutual conductance 
St Conversion conductance 
Seff Effective slope of oscillator tube 
S o Mutual conductance of oscillator triode at Vs = 0 V and 

Vo,~ = 0 V 
lamb Ambient temperature 
tH g Temperature of condensed mercury (at the cathode) 
trec Recommended temperature 
Tai Averaging time 
Td;on Deionization time 
Th Heating time of tube 
T;on Ionization time 
Tamp Pulse time 
a Shadow angle on fluorescent screen 
~) Efficiency 
u Gain factor 
Fca.,~ Gain factor of grid No. 2 with respect to grid No. 1 

26 
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~, RECEIVING AND AMPLIFYING 
~ TUBES 

• 
• 
• 

• 
• 
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• 

a7 



T pe of 
~uhe 

Diode 
pentode 

Double 
diode 

Double 
diode 
triode 

Triple 
diode 
triode 

Double 
diode 

pentode 
Triode 

Double 
triode 

FI
L

A
M

E
N

T
 V

O
L

T
A

G
E

 O
R

 C
U

R
R

E
N

T
 

0.625 V 

125 V 

1.4 V DAF 91 
DAF 96 

iV 

63 V EAA 91 EBC 8i EABC 80 EBF 80 

EC 55 
EC 56 
EC 57 
EC 80 
EC 81 
EC 92 

ECC 81 
ECC 82 
ECC 83 
ECC 84 
ECC 85 
ESOCC9 
E90CC °) 

18 V 

100 mA UBC 81 UABC 80 UBF 80 UC 92 UCC 85 

300 mA EAA 91 PABC 60 EBF 90 

ECC 81 
ECC 82 
ECC 83 
PCC 84 
PCC 85 

') For heannq aid °) Special Qua ity tutees ') For 90° deflection circuits only. 

28 
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V 
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• 

• 

TYPES 

.^ 

^'~ 

Triode 
pentode 

Triode 
power 

pentode 
var. mu 

Pentode 

sharp 
cut-off 

power Mixer 
Tunin, 
indicator 

Hish-
vacuum 
verifier 

DF fi4') 

- DL 64') 

DF 91 
DF 9fi 

- DL 94 
DL 95 

DK 92 
DK 96 DM 70 DY 86 

GZ 34 

ECF 80 ECL 80 EF 85 
EF 89 

EF 80 
EF 86 
E80Fr) 
E83F') 
E180F') 

EL 34 
~' 42 
~ 81 

~ 83 
Fy 84 
E90L') 
ESiL~) 

ECH 81 EM 80 EZ $~ 

18042 f) 18045') 

UF' 89 OF 80 UL 84 UCH 8i UM 80 ~ 92 

PCF 30 ECL SO 
FCL 82) EF 85 EF 80 

PL 36') 
PL 81 
PL 82 
PL 83 

ECH 81 PY 81 
PY 82 
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Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connocdons 

~ 1
Double d;ode 

= A$ 2 With different base m~Q 1
~j~bl 

I O [7 

Double ?ode 
Dmecror 

end A.C.C. 

V1= 4V 
!r = 0.65 A 

Vd in.0 = 
max. 420 V 

j d = max. 0.8 

l t 

, 1 ~ 4 krm ~ da }\~/~~
~ 
d/ V 

DbblCdoda 

rrva;l 
ch.recrerinlc. 

W — 4V 
1/ = 0.65 A 

V° 250 V 
Vt = —7 V 1 ° = 4 

S = 2.0 mAJV 

~' ___ 127 kR 

f f 

k ~4Ui ~
V s 

da o v a a 
dd 0 

P 
, t ~ 

ABL 2 
Double a.°ae 

ouraur o<nmd` 
CL°m A final 

oGGer 

V/= 4V 
!) = 2.4 A 

V° = 250 V 
Ves = 250 V 
Vaz —6 V 
Rk = I50 4 

le = 36 
Itz = 4 

S = 9 mA/V 
R 50 kf2 

W, = 4.5 W 
W. = 9 W 

I  I  ©g1 I , 
mkAaoQ po 

~~ti 
da o v a el ~' 

.4 ~ e ~ 
.. 

AC 2 

vo ea 
V - 4V 
/!~ — 0.65 A 

V° = 250 V 
Vt = —5.5 V l° = 6 

S = 2.5 mA/V 
R 

= 30 
k~ 

6 
•k aV ~9  e s 

o v a 1 

l ! l ~ ~ ~ ~ 



w 

,~ • i 
AD 1 

o~~o~< rr:oa< 
Cleu A 

VI= 
11 = 

• 
4V 

0.95 A 

• 
Ve = 
V, _ 

• ,► 
250 V 

—4i V 

~ 
/, 

• 
= 

~ 
60 

/L = 
R. = 
Wo = 
W, = 

~mA~ 
670 12 
2.3 kf2 
4.2 W 

I S W 

AF 2 
Variable m 
Deeloa< u

R.F. or I.F. 
empGfier 

V~= 
If = 

4V 
LI A 

V„ _ 
V,z = 
V„ _ 

Z00 V 
100 V 
—2 V 

/„ 
!12 

_ 
= 

4.25 
I.8 

S = 
R; = 
Cal < 

2.5 mA1V 
1.4 M 

6 mpF 9/ 

f 
oa 

a 
9 

a 

P 

O 

7 



w 
N Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

AF 3 
vx.ia6(e m•, 
a.e`."e~d%F. 

emaGficr 

V!= 4V 
!/ = 0.65 A 

Va = 250 V 
Vsx = 100 V 
Vst = —3 V 
Vs3 = 0 V 

/e = 
Isrs = 

8 
2.6 

S = 1.8 mA/V 
R; = 1.2 Mll 
CasrsG 3 mpF 

k04 ~~9f 

9J~ va 
0 D 

gg 

P 

7 

•~ 
g`/ 

~~ • 
j J ~ ~ 

R.F. aenmdo 
R. F. .msf„r 

V/ = 4 V 
1! _ 0.65 A 

V, = 250 V 
Vs: = 100 V 
Vars = —2 V 
Vss = 0 V 

!o = 
Isrs = 

3 
LI 

S = Z.1 mA/V 
N. = 2 Mil 
Caat< 3 mpF 

~ d 
Mixer 

V/= 4 V 
!/ = 0.65 A 

Va = 250 V 
Vsa = 80 V 
Vars = 80 V 
Vs3 = —12 V 
Vat = —2 V 
Vosc = 9 Veff 

/o = 
I (srs+ia) = 

1.7 
2.6 

Sc = 0.55 mA/V 
R, = 2 MS1 k f f ~g+ 

O~ ~~ m 

gJ o v a 
4 D 

9~ 9a 

P 

7 6 
/ ~~ 

5 

~ a ' 

AK 1 
Octode 

= AK 2 wi h different base 

( l ~ ( l ~ l ~ 
/' / 
l ~ ~ F 

f 
o o ©Q4

995 0 o g 6' 

~~ ~ 
o oa 

~ ~~ ~ 

• ry 
rl~ c) 

(s ~ 
Rf l 



~ ~r r~- rrr~ - r --r 

w 
;~ 

AK 2 
oeroae 

er Quaner 
changer 

Vj= 4V 
// = 0.65 A 

V, = 250 V 
VsY+ss= 70 V 
Vsa = —I.5 V 
VgY = 90 V 
Rg, = SOIcS~ 

la = 1.6 
1s2+ss = 3.8

IgY = 2.0 
/gi = 0.19 

Se = 0.6 mA/V 
R; = 1.6 MSt 

k,06 

9? 

91 93A5
B 

AL 1 
Ouevar vemode 

Cs. A final 
moldier 

Vj= 4V 
/~ = 1.1 A 

Va = 250 V 
ViY = 250 V 
Vg, _ —15 V 
Rk = 350 ~ 

Ia = 
18a = 

3.6 
8.8 

S = 2.8 mA/V 
R; = 43 kS2 
Ra = 7 k~ 
W, = 3.1 W 
Wa = 9 W 

f —1,03

0' g2 

P 

AL 2 
Omvm veomda 
Clue A final 

amvlifier 

V/ = 4 V 
//= lA 

Va = 250 V 
Vs2 = 250 V 
Vs, _ —25 V 
Rp = 625 n 

/a = 
182 = 

36 
5 

S = 2.6 mA/V 
R; = 60 kS2 
Rn = 7 kS2 
Wa = 3,8 W 
Wa = 9 W 

503..0 D..~9f

ya 
P 



W 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Cutrrents (mA) Charactarietic 

data Base connections 

AL 4 
Omput monied. 
cr.~~ta'd 

9 

Vj= 4V 
If = 1.75A 

V, = 250 V 
V,P = 250 V 

Rpl =  150 51 F =

1° 
!as 

— 36 
= 4 

R = 50 kit 
V 

~ = 7 kf2 
W. = 4.5 W 
W. = 9 W 

1 
ky3oapo 

o ve 
0 0 

9 ~~ 
P 

7 
` 
~1 , ` 

k 

AL 6 
Onront wneod. =_4668` 

AhI 1 
l T°°;.a 

y,= 4V 
1! = 0.3 A 

Vs=Vr= 250 V 
R. = 2 MS2 ! 

!r 
=0.095/0.021 
= 0.13/0.14 a 74"i0° ~oppo 

o v .y 
9 ° 

P 

~ 
e 

~~5 ~" ̀ /~ 

'' i 

AX P 

i 

=4652 

r 
0 



:~ 

AX 50 
Gulilled 
full-weve 

renifyi.a mbe 
Rectifier 

V!= 4V 
!! = 3.75 A 

Vn = 2X500 V 
Vorc =max. 15 V o = max. 275 

Cfee= max. 64µF 
Rr = min. 200 n 
Cfilt= max. 32µF 
Rr =min. 150 S2 
Cfilt= max. 16µF 
Rr =min. 100lZ 

e 

A 

AZ 1 
FulLweve 

redifriuy tube 
Rectifier 

V!— 4V 
!~ _ 1.1 A 

= 2X500 V 
= 2X400 V 
= 2x300 V 

!o = max. 60 
= max. 75 
= max. 100 

Rr min. 100 f2 
min. 80 n 
min. 60 f2 

Cslt= max. 60µF 

r t 



w 
o~ 

Type and 
Application 

Filam¢n4 
data 

Voltages 
Refistors Currettta (ne.4) Chelracteriftic 

data Base connections 

AZ 4 
F„u_w..< 

.«dlyl., a°6< 
Rea11("` 

'J~= 4V 
// = 23A 

Ve, = 
= 
= 

2X500 V 
2x400 V 
2X300 V 

/. = 
= 
= 

max. 120 
max. I50 
max. 200 

• Re =min. 1004 
=min. 8052 
=min. bOS2 

CGIt= max. 60µF 

~ ~ 
pO Do 

°~ ve• 
~ D 

P 

~ s 
a i~ s 

i a 

AZ 11 
F°n-w.y< 

r«dfrinx wbe 
Fteaifier 

V~= 4V 
1~ = LI A 

Vt, = 
= 
= 

2X500 V 
2X400 V 
'1X300 V 

/< = 
= 
= 

max. 60 
max. 75 
enax. 100 

Re = min. IOOf2 
=min. 8052 
=min. 6052 

C6k= max. 60µF 
/off o 
~, 
t 

r 

(;~ 
rI~U 
f. ~ 
4 tl 

Ae'. 12 
Full.w.y< 

,<cef(yl°e rul.< 
li<c86.r 

Vj= 4V 
If = 23 A 

Ve, = 
= 
= 

2X 560 V 
2X400 V 
2X 300 V 

/< = 
= 
= 

max. 120 
eeu:. I50 
max. 200 

Re =min. 100 S2 
=min. 8052 
=min. 60 S2 

Cfih= max. 60µF 

AZ 31 
F.n_w.y< 

r<aK(yine cab< 
R«dfi<r 

Vf= 4V 
1/ = LI A 

Ve, = 
= 
= 

2X500 V 
2X400 V 
2X300 V 

! e = 
= 
= 

max. 60 
max. 75 
max. 100 

Re =min. 10052 
=min. 8052 
=min, b0 i2 

Cfilo= max. 60µF 

r
° 

~ °~~ ~ 
° 
Ornl 

~ 

~ 6~ ~ 
1 p 

AZ 41 
F.II-w<.< 

r«dfylne e°be 
R«ifG°f 

V/= 4V 
1/ =0.72A 

Ve. = 
= 
= 

2X500 V 
2X400 V 
2X360 V 

/. = 
= 
= 

max. 60 
max. 60 
max. 70 

Re =min. 200 S2 
=min. 15052 
=min. l00f2 

Crh= max.
`  

50µF 

` 
c °° °° a' ,e~ e

° ~ 

'° '° 
'©~ ~ 
~~ 

~J i~0 



w 
J 

AZ 50 
F n-wp.a 

re,~~f.;ne wba 
Recuf[er 

V~— 4V 
/~ = 3 A 

~ ) 

Vt, = 2X500 V 
= 2X400 V 
= 2x300 V 

= max. 250 
= max. 275 
= max. 300 

Cfilt= max. 64µF 
R: = min. 200 S2 
Cfiit= max. 32µF 
Re = min.I50S2 
Cfilt= max. 16µF 
Rt = min. l00SZ 

t 
A 

CB 
C 10 
C 12 

Curren, regulators, see p. ?39 

CBL 1 
Double diode 
output Dentoda 

Chu A [inel 
mpl;f:er 

'V1= 44 V 
11 = 0.2 A 

rJe = 200 V 
v8, = zoo v 
V„ _ —8.5 V 
Rp = 170 S2 

Ip = 45 
1„ = 6 

S = 8 mA/V 
R; = 40 kQ 
Rp 4.5 kS2 
W, = 4 W 
Wa = 9 W 

Vp = 100 V 
V.z = 100 V 
Vp, _ --4 V 
Rk = 170 ~ 

la = 21 
IQ = 3 

S = 6.5 mA/V 
2 = 48 kS2 
Re = 4.5 kS2 
{~ = 0.85 W 

f ~ ~gf 
m,kA~/pO Dp 

d2`o va 
\d 0 
m as 
P 



W 
CA 

Tgpe and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

Va = 250 V ! a = L5 S = 3.3 mA/V 
V8z = 100 V I,z = 0.3 k = 2.5 MS2 
V81 = —2 V µY283 = 45 

CF SO Vb = 250 V 
A.F. ,~moae Ra = 0.3 Mt2 !a = 0.7 g = 315 

rrofcal 
choreclrri,dc~ 

V — 30 V 
i  — 

Rsz 
Rk 

= 0.9 MSt 
— 2 kSZ 

! 8z = 0.18 f f oy~ 
k9J ~ 1 I = yJ 

~ , 

~~' 
A.F. emPliser 

! 1 = 0.2 A m ~ a 

Vb -= 450 V ~ ya f'~" 4
Ra = 0.3 MSZ 
Raz = I MS2 
VY3 _ —2 V !, = 1.3 g = 395 

_ —10 V = 0.22 = 90 p 
_- —12 V = 0.04 = 7 

CY 2 Crfl = 32/16 µF 
Double Vn = 250 V ! o = max. 120 R3 =min. ~ 

k0 4
7 

6nlf-wave 125/75 S2 DD Y ~~ 
r«eifrine lubc 

Reuifier Vi= 30 V a 
0 09 

ar 
s 

1~~ ,4 

Ver = 127 V ! o = max. 60 Cfift =max. 32 F fl 'nd nn~ai~d>



DA 90 
Si°alo diode 

D.mcror 
see 1 A 3 

' 

DAC 21 
D!odc 
enodc 

ch.r,~°.r ,!„~, 
A.F .mv!:ccr 

V(= 1.4V 
/J -< 2$ mA 

I''o 
Vr

= 
= 

120 V 
0 V /° = 0.75 

S = 0.4 mA/V 
R = 0.1 MSl 
µ = 40 

m s ~9 
_(s ° 000

.r ° ~ ° 
d 

o~r•f 

~ ~ 4J 
~ ~ 

~ vI 
- ~v+ 

V° 
Vr

= 
= 

40 V 
0 V /° = 0.45 

S = 0.3 mA/V 
R; 

_ 
0.13 NISI 

♦R — QO 

V6 
Vr
R° 

= 
= 
= 

120 V 
0 V 

0.5 MSl 
/° = 0.12 g = 2$ 

Va 
Vr
R°

= 
= 
= 

90 V 
0 V 

0.5 MS2 
/, = 0.08 g = 23 

DAF 40 
Diode venrode 
R.F. o. f.F. 

•m°!~!~°. 

V(- 1.4 V 
/J =~ 25 mA 

V°
R„ 
Vri 

= 
= 
= 

120 V 
0.27 MR 

0 V 

/° 
/„ 

-= 
= 

0.8$ 
0.20 

S = 0.7 mA/V 
R; = 2.6 MR 
Cot; < 7 mpF 

,c ,? 
d o° °o v~ 
- o o o o ' 0
•f9zs"- ,•s 

Rimmck 

rc 
° ~ 

3 

E ~* J 
+' —O—Vo 

Vrx 
Vr, 

= 
= 

67.5 V 
67.5 V 

0 V 

/° 
/rx 

_= 
= 

0.85 
0.20 

S = 0.7 mA/V 
Rr = 1.6 MS2 



Tyyppe and 
Application 

F'elamen4 
data 

VolYagea 
Reaiatofs Currents (mA) CLaracteristic ~~ Base connections 

DAF 41 
Diode peneode 
n.r. emv~~8er 

V/= 1.4 V 
b = 25 mA 

Vs 
Ra
Rpz
Vp, 

= 
= 
= 
= 

I50 V 
0.47 Mfg 
2.2 Mfg 

0 V 

In
1pz

= 
= 

0.24 
0.05 p = 112 

/r ,p 
d o0 00

a o0 o i.c. 

'IAA+ - ;p 

Rimlock 

"4 ci 
C O 

i p 

. 
+, ~ _.c. 

Va 
Ra 
Rpz
Vn 

= 
= 
= 
= 

90 V 
0.47 Mfg 
2.2 MSl 

O V 

/p 
/pz

= 
= 

0.13 
0.03 

~ _, 83 

Vn 
Re 
Rpz
Vpl 

= 
= 
= 
= 

67.SV 
0.22 MS2 
0.82 Mfg 

0 V 

/e
Ipz

= 
= 

0.17 
0.04 8 = 60 

DAF 91 
Diode aeneode 

Typical 
ch.r.ciea.ric' 
A.F. ~mvlilier 

-~ -~ 

V/ = I.4 V // _ $~ mA 

1 .-~ 

Vp 
Vpz
Vp, 

= 
= 
= 

67.5 V 
67.5 V 
0 V 

1, 
Ipz

= 
= 

1.6 
0.4 

S = 0.62 mA/V 
R = 0.6 Mfg 

'? d o 0 o 
a (~ 

0 o ql r 
~~~ 0 0 177 

-~~ +r -O`~y~ 

Min6wre 

- 1

I/o
Rn 
Rpz
Vpl
Rp, 

--~ 

= 9[1 V 
= I Mfg 

3.9 Mfg 
= 0 V 
= 10 Mfg 

-~.-~~ 

/8 = 

-~ 

0.09 

-~.~_--~ 

g = 60 

—~ ~ -~.---~~--~ - 



~ ~ 

DAF 91 
cro~~i~.,a~ 

A.F..mviiiier 

) ~ ~ 

Vi = 1.4 V 
II = 50 mA 

~~ 
V, = 
R, = 
R8z = 
V8, = 
R„ = 

~~~ `~ 
67.5 V 

I Mfg 
3.9 Mfl 

0 V 
10 MS2 

~ 

ly 

~ 1 

0.06 

" 1 

s 

) 

= 

) 

55 

~ ) ) ) ) > 

V6 =' 
Ra ￼ 
R~, = 
Vsi = 
R8, = 

45 V 
1 Mfg 

3.9 fd4 
0 V 

10 MSi 

/6 = 0.04 g = -I' 

DAF 96 
Diod, 

v,moa, 
A.F. •mvGfia 

V~= 1.4V 
/ 25 mA 
I

V6 = 
R, = 
R8z = 
R8, = 
R8,' = 

64 V 
I MS2 

2.7 MS2 
10 MS2 

2,2 MS2 

!8 

/8r 

= 

= 

0.031 

O.Gl3 

n = 63 

e 0 00 a 
i.a 

c a 
-rya t 

mti.i,,.r, 

~i ~ 
g U r 

~ iii 
Vy = 
R, = 
R8= = 
R8, = 
R8,' = 

$5 V 
1 Mfg 

2.7 Mil 
10 MS2 

2.2 MS2 

I8

!89 

= 

= 

0.06-! 

0.011 

g = 70 

DB -. Cathode-ray tubes, see p. 178 



( 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) C6arecteristic 

data Base connections 

DC 70 U.H.F. tube, see p. I71 

DCC 90 
Deuble cried. see 3 A 5 

DCG 
DCX 

Rectifying tubes for transmitting purposes, see p. 198 

DF 21 
Penaode 

'R.F. 
p6AerF 

A.R •mclifier 

,t < < 

Vj= 1.4V 
lJ = 25 mA 

( ~ 

V. = IZO V 
Rzz = I20 kS2 
Vz, = 0 V 
Vea = 0 V 

/, 1.2 
/z: -= 0.25 

S = 0.7 mA/V 
R; = 2.5 Mfg 
C.n < 6 mpF 

_f o o ©9r % ~~ 0 ~ 0 9a ~~li 
•f o0 00 ~~ 

ya _~ ~+ 

orr.t 

( t ~ t t 

V, = 90 V 
Vzz = 90 V 
Vrr = 0 V 
Vfs = 0 V 

/. = 1.2 
/zz = 0.25 

S 0.7 mA/V 
IL = 2 Mfg 

V6 = 120 V 
R, = 0.5 Mfg 
Rzz = 2 Mft 
V„ _ —0.5 V 

Vz~ ~ 0 < 

/, = 0.15 
l 8Y _ 0.03 

< ( ~ C 

s = 85 

( ( ( 



+~ 

w 

Vy = 90 V 
DF 21 Vf = 1.4 V R• = 0.5 MS2 !a 

n~iOe:mNi ~ r ~t = 25 mA 
VPt __ —OS V ~ ~„ 
V„ = 0 V 

0.10 
0.02 g = 69 

DF 22 
V•ria61e 

pentode 
R.F. or I.F. 

•mvlHfer 

Vj= 1.4V 
/) = 50 mA 

Ve = 120 V 
Rat = 0.1 MS2 
Vat = —L5 V 
vPa = 0 V 

/, _ 
~Px = 

S = 1.1 mA/V 1.4 ~ = 2.5 M~ 

V• = 90 V 
Vas = 90 V 
V„ _ —1.5 V 
Vas = 0 V 

/, _ 
~PS '-

1.4 
0.3 

S = 1.1 mA/V 
Rj = 1.5 M~ 

i 

a 

9? 

Ocal 

~9! 
9a 

DF 64 

DF 65 

DF 66 

DF 67 

DF 70 

Hearing-aid tubes, see p. 1G7 



Type and 
Application 

Filament 
data 

Voltages 
IZESistOPB 

CU[Yents (IDA) Characteristic 
date 

Base corrections 

DF 91 
wa.6i. 

A.F.Pur IF. 
empli(ier 

'' 

.v~~~ 

Vf= 1.4 V 
71 =50mA

V 
VPe
Vn 

= 
= 
= 

90 V • 
45 V 0 V 

~° 
hex 

= 
= 

I $ 
0.65 

S = 0.65 mA/V 
R• = 0.8 MSt 
Caf, < 0.01 pF 

ya a —tg3 

a o 0 9/ 

t~s 
of 

Mi°f.~ur. 

f ~ cj 
V° 

Vp, = 

67.5 V 

40 V 
/, 
Utz 

= 
= 

1.75 
0.68 

S = 0.72 mA/V 
R,, = 0.6 MSZ 

F 
~

r» 

_o~~-~i+ 

V° 
Vgz
V„ 

= 
= 
= 

45 V 
45 V 
0 V 

~° 
~ 

as 

= 
= 

l,y 
0.7 

S = 0.7 mA/V 
R = 0.35 Mfg 

_.. 
~ ~ ---1 

~ ~ _ Z 



.p 
U 

DF 92 
Penmd~ 

') ) ) ) ) ) 1 ) ) ~) ) ) ) ) ) ) ) ) 
see I L 4 

DF 96 
R.F. Pentode 
R.aFT or LF. 

Plilier 

Vf= 1.4V 
! = 25 mA f

Va = 6~ V 
Vag = b4 V 
Vat = 0 V 

Ia L65 
/az = 0.55 

S = 0.85 mA/V 
R; = 0.7 MS2 
Casa G 10 mpF 

~.r. 
9?0 0 0 ~9d o fy 

a o 09~ ~~~~~ 

-}~ o r - F~+

Minfamm 

V„ = 85 V 
Vax z G4 V 
Va, = 0 V 

/a = L65 
I az = 0.55 S -= 0.75 mA/V 

R.; = I.0 MS2 

DG Cathode-ray tubes, sce p. 178 

DK 21 
Oclode 

Frayaency 
~haaaer 

V)= I.4 V 
If = 50 mA 

Va=Vo= 120 V 
v84 _ 0•10 

V 
S2 

Rae 25 kS2 
Rat+aa =  35 kS2 

la — 1.5 
/as -= 0.25 

1 „ — 2.4 a" 
/a,+as = 0.2 

Cc _- 0.5 mA/V 
R' -- I.5 MS2 

m a© 9q (4'F) 
.rgB o0 0o ys ~j/r 1~ -t o~ ° 9x,93 ~j( iI 

9 +V p_ 

attar 



Type and 
Application 

Filament 
data 

Voltages 
Reuetore Cttrrerste (mA) Characteristic 

data $ass connections 

V,=Va= 90 V /, = I.5 I
Vra = 90 V /~ = 0.25 

I3R 21 Vre = 0 V S° = 0.5 mA/V 
Res = 12.5 kf2 /rs = 2.4 R; = 1.2 Mfl 
Rn+n= 35 kf2 /ri+rs = 0.2 

V,=V6= I35 V /, = L0 
Rr. = 270 R /rs = 0.25 
Vr~ = 0 V S = 0.42 mA/V 
Rra = 26 kf1 /rr = 2.6 Rt = I.0 Mf2 
Ra+n = 35 kf1 
Vo.. = 8 V 

V,=Vy= 90 V /. = I.0 
UB 4©') Rn = 90 k1l lea = 0.25 9497 o DS ~~ 

o«°de V7= 1.4 V Vrs = 0 V ~i.~ S< = 0.42 mA/V 
0 

o~ o o W RJ' p 
r,ea„<~~y // =50mA Rrs = 8.5 kf2 /~ = 2.6 R; = L0 Mfg ' °o o° ~, ~ ~:~~,°s« Rtt+rs= 35 kf2 

VoK = 8 V 
.cgs --t + a0—

Ri mlock 
V,=VS= 67.5 V /, = I.0 
Vrb = 67.5 V /rb 0.25 
Vr~ = 0 V S< = 0.42 mA/V 
Vrr = 67.5 V !rz = 2.6 R; = 0.9 Mfg 

'~ Rs,tx. <° ~C~<d + f. 
R i+rs = 35 kfl 

[~'~ 
8 

~ ! ~ ~ ~ ~ ( i ~. ~ L l I ( I ~ 



.P 

DK 91 
HcPtode 

Freauencv 
<Lunecr 

V = 1.4 V / I/ = 50 mA 

Vaz+ag =- 67.5 
Vps -- 0 V 
Rai = 0.1 MS2 

/az+ag = 3.2 

/pt = ~ 0.25 

S< - 0.3 mA~ 
R; = 0.6 Mfg 

92sg 90 -%9s _ - lF~ o 0 
a o o gs ~~t J ay 
0 0 

_,,y .r o r,+ 
Miniature 

V, = 67.5 V 
Vpz+aa = 67.5 V 
Vsa ~- 0 V 
Rp, = 0.1 Mfg 

In = 1.4 
Ipz+rg = 3.2 

lat = 0.25 

Sn = 0.28 mA/V 
R; = 0.5 Mfg 

Vn = 45 V 
V8>+8g = 45 V 

In = 0.7 
Ip,}ag = 1.9 S~ = 0.23 mA/V 

Vps = 0 V R; = 0.6 Mfg 
Rat = 0.1 MS2 18, = 0.15 
Vn=Vc= 85 V /n = 0.65 
Vea 0 V S~ = 0.32 mA/V 
Vn.~ = 4 V Sett = 0.4 mAJV 
Rp, = 0.18 MfZ laa = 0.14 R; = I Mfg 

DK 92 Raz = 33 kf2 !pz = 1.65 R~q = 100 kf2 9~ ~ 

Hearode VI = 1.4 V Rn = 27 kf2 Iat _= 0.13 920 0 0 
•> F~ c 

Vn=V6= 63.5 V 
Vag = 63.5 V 

la = 0.70 
/pg = 0.15 S~ = 0.3 mA/V 

Freynencv 
°F'"Qe' 

I) = 50 mA a o o • 7 ~~ ~ty o o fi 
Vas = 0 V Setf = 0.36 mA/V _t f9s F/ vi+ 
V">< = 4 V R; = 0.9 Mfg 
Raz = 22 kf2 Ipz = I.55 Rea = 120 kf2 
R8t - 27 kf2 Ipt = 0.13 Miniature 
Vn=Va= 41 V /n = -0.25 
Vpg = 41 V /pg = 0.09 Se = 0.18 mA/V 

Vo,e = 25 V 
Seti = 0.7 mA/V 
R; = 0.75 Mfg 

Raz = 6.8 kf2 4Q = 1.75 Rea = IIS kf2 
Rat = 27 kf2 Ipg 0.08 



' 7ype and 
Application 

Filament 
data 

Vdtages 
Resistors Carrmts (mA) fir°° ~~ adata Base connec.ians I g

DK 96 
HePtode 

Pr°°°.°.r 
c6.°asr 

V4 = L4 V 
II =25 mA 

Vra = 0 V 
Vo,< = 4 V 
Rr° = 0.12 Ms2 
R~ = 33 kS2 
Rs, = 27 kS2 

laa 
/ra 
I s, 

= 

= 

0.14 
I.5 

0.085 

Ss = 0.3 mA/V 
R = 0.8 MS2 
R°a = 100 kS2 

g7 gt . s 
0 0 0

a o o •~ 

-t o ofg5 

4Nin6,oro 

~ 6 
i~~ ~ 4y

—Ui'YI+ 
V°=V6= 64 V 
Vs. = G4 V 
Vsx = 0 V 
Vos = 4 V 
Rsx = 18 kSl 
Rs, = 27 kf2 

~l° 
I f4

!ra 
/s, 

= 
= 

= 
= 

0.55 
0.12 

1.6 
0.085 

Ss =0.275 mA/V 
R, = 0.75 MS2 
R°° = 110 kS2 

DL 21 
o°w°~ 

Gus°A final 
°,o4fi°` 

VJ= L4 V 
~! _ ~ mA 

V° = 120 V 
Vrz = 120 V 
Vs, _ —4.8 V 

/° 
!rr 

= 
= 

5 
0.9 R. = 0.35 MS/V

R° = 24 kf2 
W° = 0.27 W 

s 
-fg3 0 0 .z 

~~ o O o gt 

o.,°t 

~ 
©r~ <i 
~~t~ ~̀ 

_ ~; + V° = 90 V 
Vra = 90 V 
Vr. _ —3 V 

~° 
lra 

= 
= 

4 
0.7 

S = 1.3 mAJV 
2 = 0.3 MS2 
R° =22.5 kiZ 
W, = 0.16 W 

DL 41 

~~iod~ 
r,[,,,, n r°d 

~ a[ [ . am 

~ r ~ 

Vt= 14V 
~J =50mA 

~ ~ 

V° = 120 V 
Vsx = 120 V 
Vs, _ —5.8 V 

~° 
4a 

= = 
5 

0.82 

S = 1.35 mA/V 
2 = 0.16 MS2 
R = 24 kf2 
W = 0.3 W 
W° = 1.2 W g2 ..c o0 00 ~ 

' °o o° f 
r~ _ _~ 

~t[o.tE: ~ 

~ 
`Fu

~~ ~ ~ wi 
~'o 

~ fi 

V° = 90 V 
Vra = 90 V 
Vt 3.6,5 

/. 
! 
f 

= 
- 

~ 

4 
0.65 

t 

S = 1.25 mA/V 
R; _= 2221~~7,,~ 

° ~ O.l>~W ~ 



1 

DL 41 
Oo,cm 
pensode 

(< R ;.,yea) 
aa,.~n c~ai 

moia;e~ 
c~eo, a s~ni 
am D~~f~et 

') ) ) '~ ) ) 
Va = 120 v 
vr~ = 12o v 
V8, _ —5.7 V 

~~ 
18z 

Z ~ 10 
R 

~ 2.a ~n~Ai

= L65 Re = 12 kS2 
Wo = 0.6 W 
Wo = 1.2 l~J 

Vo = 90 V /a VJ= 1.4V V~ = 90 V `82
$ S = 2 45 mA/V 

1.3 R; = 90 'kS2 
Ra = 11 kS2 
W, = 0.36 W 

Va 150 V /„ m;a 2X I.5 
Vgz = 150 V la mo. 2x 11.5 Raa = I5 k,42 
V8, =—i3.2 V /~,m;,, 2x0.25 W, = 2.1 W 
V; = 10.6 V /szma. 2x 4 

DL 64 

DL 66 

DL 66 

DL 67 

DL 71 

D; 72 

Hearing-aid tubes, see p. 169 

} 
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Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Charatteriatic 

data Base corrections 

S = I.55 mA~V 
Vn=Vs= 84 V R = 0.1 Mfg 

Rrz = 10 ks~ /tz = 1'7 W, = 190 mW 
V~ = 14 V W, = 0.7 W 

!/ = 0.1 A S = 1.5 mA~V 

DL 92 
V,=V6= 61 V 
Vrz = 61 V /, 

lax 
= 
= 

6.6 
1.4 

2 = 0.1 Mil 

Oniude Vri = —b V W, = 125 mW 9~0 o c zn9~ 
~r~ CI„c A lin.l 

.mpGfcr V,=Vy= ~ V S = L5 mA/V r o o 
r 

"b~s~f+ 

V1= 2.8V 
I) = 50 mA 

Vn = ~ V 
Rrz = 10 kit 

1, 
Irt — 

7b 
1.6 

R; = 0.1 MS2 
R, — 7 kit 
W, = 180 mW 

~ .~ 

Minf.wr, 

S = 1.45 mA~V V,=Vs= 61 V /, = 6.5 R, = 0.1 Mil 
Vrz = 61 V 
Vr, _ —5 5 V Ir, = 1.4 R, = 7 kit 

W, = 120 mW 



Cn 
F+ 

~ ) l 1 ) ) ~~ '~ i '~ ) ) ! ) ) ~~ ~ ~ ) ~ 
DL 93 
Omani 
p,neod< 

aee 3A 4 

DL 94 
omn.e 
,rontode 

C6.< A I~n<I 
m,re<` 

_ 

! f = 01 A ! V a 
aai 

= 86 V 
= —4.5 V 

!, 
/~ 

= = 8
I '8

S = 

R = Ra = 
W, = 
W= 

2.0 mA/V 
0.11 Mfg 

8 kf2 
0.29 W 

1.2 W 
y 1 9 0 0 oc.W 

a o o ~1 
o 0 

J r
M.<i.enr< 

7 

(~ 

'~' 

+ 

~J ~ 50 mA V _ — 86 V 
ms —4.3 V 

I, 
1~ 

= 

= 
7.0 
I 'S

~ _= 
Ra 
W, = 

1.9 mA/V 
0 

10 kf2 
0.27 W 

DL 95 
owo~c 
.<,eode 

aee 3 Q 4 

DG 96 
Octave 

cl,,, A
c1.., A 

hd( Glam<et 
CI,.. A 

Vj 1.4 V 
!J = 50 mA 

V 
V,a
Va, 

85 V 
= 85 V 
_ —5.2 V 

1, 
/A

= 
= 

S 
0.9 

S = 
R< = 
R, = 
Wn = 
W, = 

1.4 mA/V 
I50 kf2 

13 kf2 
0.2 W 
0.6 W 

vy o J,y~ 
a o o sr 

o 
f ,r 

hu~~.t~,< 

a 

W 
Cf 

_-_ s 

+ 

Vj = 1.4 V 
IJ = 25 mA 

V 
~a 
u 

85 V 
_ 

—S.Z V — 

/, 

!~ 

= 
— 

2.5 
0.45 

R, = 
W, = 

IS kf2 
0.1 W 

V/ = 2.8 V J, = 25 mV 
{ ; 
V 
Vn 

90 V 
= 90 V 
= —6.3 V 

/, 
la, 

= 
= 

3.7 
0.7 

Rn = 
W, = 

20 kf2 
0.15 W 



W 
N 

Type and 
AppGutioa 

FiLmant 
data 

Voltasea 
Reeistora Current (mA) Chuact°tutu 

data Base eomectioaa 

DLL 21 

Do.wl^ ou.ou~ 
~,d. 

ci.,. as 
,~.n.,,.0 

Vj = 
11 = 

1.4 V 
0.1 A 

V, 
V„ 
Vei 

= 120 V 
-= 120 V 
= --8.7 V 

/, m;, _= 2 x L0 
1, m„ = 2 x 4.1 
/nm;n = 2x0.16 
/nm..=2x1.1 

R„ = 30 kf1 
W, = 0.6 W 

1 0~ ~ o o y~yy 
" o ~ o 

o o ° • ' 

o<~.1 

D 
~ ~/ ~~ 

~~ 
Ot~O 

6 

V, 
V„ 
V„ 

= 90 V 
= 90 V 
_ -5.7 V 

1, m;. = 2 x I.0 
/, m,: = 2 x 3.0 
/rem;n = 2x0.16 
/gym., = 2x 0.7 

R„ = 30 kII 
W, = 0.3 W 

/1 = 0.2 A 

V, 
Vr, 
Vre 

= 135 V 
_= 135 V 
= -9.4 V 

1, m;. = 2x 2.0 
/, ,,.,, = 2X 8.8 
leemi, = 2x0.35 
l e, R.. = 2X 2.3 

R„ = IS kfl •' 
W, = L5 W 

V, 
V,e
Vn

= 120 V 
= 120 V 
= -8.2 V 

/, m;, = 2X 2.0 
!, m.. = 2x 7.5 
In,,;, = 2x0.35 
Inm,. = 2X 2.0 

R.. = IS kfl 
W. = 1.2 W 

Vj = 
11 = 

2.8 V 
0.1 A 

V, 
V ~ 

= LS V 
- 135 V 
_ .9.5 V 

1, ,,;. = 2x 1.5 
/, m,: = 2X 8.2 
/r9ro;,, = 2X0.25 
Ire,,,, = 2x 2.4 

R„ = IS kf2 
W, = L5 W 

~. C ~. t( C€ C~~ C C E t ( G C ~. [ r 



1 
r 

1 

DLL 2fl 
Double tput 

pentode 
(ceniieued) 
Clua AB 
Puf h-pplt 
emDLl~ef 

Vj = 2.8 V 
II = 0.1 mA 

vP = lzo v 
v8z -' 120 V 
Vri __ —8.1 V 

1, m;n = zx Ls 
l e m.. = 2X 7.1 Re, = 15 kS2 
/axm~n = 2x0.25 Wp = Ll W 
/82ma: = 2x I.9 

V, = 90 V 
vat = 90 v 
Vri = —5.9 V 

In min = 2X L0 
l e m.x _ 2X 4.4 
I82miR = 2X 0.2 
Ia2mex = 2X 1.3 

Re, = 20 kS2 
WP = 0.5 W 

DM ao 
Tunica 

;naiee~Pr 

DM 71 

DN 

DP 

DR 

Vj= 1.4V 
11 =25mA 

VJ = 1.4 V 
v(Pin 5 

positi85)V 

I, = 0.17 
(Va == 0 V) 

''✓ r  =—IOV 
for complete 
extinction 

VI = 1.4 V 
(Pin 4 positive) 

V, = 60 V 

l e = 0.105 
(Vr  =0V) 

Va = —7 V 
for complete 
extinction Sebmmm.ur< 

= DM 70 with short leads 

Cathode-ray tutees,see p. 178 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (atA) Characteristic 

data Base comeMions 

DY 86 
H.T. r°afs.r 

torT.v.re«~~~rs 

pJ _. 1.4V 
// _= 0.55 A see EY 85 except for heater rating 

E1C _4671 U.H.F. tube sec p. 171 
E1F °= 4672 

EIT Decade counter tube, see p. 246 

E80CC 
E80F 
E80L 

Reliable, rugged~zed and long life tubes, see p. 166 

E81L Repeater tubes, see p. 165 
E83F 

E90CC Tube for computers, See p. 175 E92CC 

EISOF Reliable, ruggedized, see p. 166 y 

EA 50 
singe d~od~ p r troy

V 6.3 V Vd =max. 200 V 
f Vk~= max. IOOV /1 = 0.15 A 

Rk/ = max. 20 kf2 
le = max. 5 Cdk = 2.1 pF ~( 

f k r

EA 78 
( o;~' ( 

Vf= 6.3 V ✓Vd;~.v 
/f ~ ^.15 ~ ~ _ ~•~. 

42t V ( ~ ~ 
x. 9 , 

~ ( ~ 

k y 
a o ~ o o 

o o ~ ( t 
sub mrmarure 



n 

EAA 91 
Doublo afoae 

De~edor 
•nd A.C.C. 

EABC 80 
Tripme diode 

high u triode 

a~p
~r.l

(ah ee~iati<+ 
ioae •raoemd 

sepieal 
char zerisaies 

Qdode •y.remJ 

Vj = 6.3 V 
// = 0.3 A 

Vj= 6.3V 
!/ = 0.45 A 

,p !d =max. 9 
= max. 420 V !do =max. 54 

Va, invP 
= max. 350 V 

Vaa inYP 
= max. 350 V 

Vda invp 
'= max. 350 V 

V, = 250 V 
Vt = —3.V 

Va = 100 V 
Vi  = —1 V 

EAC 91 U.H.F. tube, see p. 172 

EAF 41 
Diode variable 

u Penrode 
R.F. or I.F. 

mPlifie 
A.F. amplifier 

VI = 6.3 V 
/f = 0.2 A 

V, = 250 V 
Rsz = 95 kit 
Vpi = —2 V 

V6 = 250 V 
Ro = 0.22 Mid 
Rsz = 0.82 Mil 
Rk = 1.6 kit 

Idi =max. 1 
Idio max. 6 
/dz max. 10 
/dzP max. 75 
!da =max. 10 
IdaP = max. 75 

la 

!o 

I.0 

= 0.8 

R•di = 5 kit 
(Vdi  = 10 V) 
Rtdz = 200 S2 
(Vdz = 5 V) 
R;da = 200 i? 
(Vda = 5 V1 

S 1.2 mA/V 
R; = 58 kit 
µ = 70 

S = 1.3 mA/V 
R; = 54 kiZ 
µ = 70 

S = L8 mA/V 
Rr = 1.2 Mil 
Coat G 2 mpF 

f k? 

1 

M;nl.rore 

p~ o 
~ o s, 

nn,~
tl. _O OV 9T~VJ
d? •t 

Nox•1 

Rf mloek 



a 
Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA! Clzaracterietic ~~ Base connections 

1/, = 250 V S = 2.0 mA/V ~~ 

EAF 42 i Ri = —2 V laz = 1.5 Csi< 1 2 mpF 9a ~' ~~ 
Uiode .~.ri 6te 

R.F. or LF. 
.mPcuer 

n_F• .maia:<. 

V/=- 6.3 V Vas = 0 V y o 0 00 ~ 

o o i ~ i7/rI 

f " f ©'n 
V6 = Z50 V 
R. = 0.22 MS2 
R~ = 0.82 MS2 1, = 0.80 

s = 120 
Rp = 1.5 kf2 Isz = 0.26 

Vaz = 0 V R:m+o<rr 

F.B 4 r f 7 s 
Doable diode 1/! _ 6.3V Vd:nvp= k+O~~D a'

Deg«mr 
and A.G.C. 

/! — 01 A =max. 420 V Id =max. 0.8 S 
d+ ~ p a2 

ac d2 
1 G 

P 

EB 41 da : ~ Ei 
Doable diode V!-- 6.3V ~'d in ra= Id == max. 9 k2 ° o df ~ 

Da.<~c, 
end A.G.C. 

I! = 0.3 A =max. 420 V !dc =max. 54 
o° 

o0 o kl ~l~vrb 

f' f fl — U 
R:mlock 

ES 91 f o k~ u~o 
Doable diode 

Dem<cor 
end A.G.C. 

VJ= 6.3V 
/! = 0.3 A 

Vd :n.p= 
=max. 420 V 

/d =max. 9 
/dn =max. 54 

_ 

0 0 
d o o s V 

~`j o od+ 
~ ~F1 



r 
J 

') ) f ) 7 ) ~ ~ ') ) ~~
2 

) A/l ) ) ) ) 
V< = 275 V /° = 5 R; = 15 kS2 Vp —x,.25 V u = 30 

~ t s 
V° — 200 V S = 2.0 m:~/V k p4 D ~ , 

VP = —4.3 V l° 
= 4 R; I S kit 

µ = 30 
ez10 o a 

`0 0 
m 

e' 
~~~i7~ 

EBC 3 
EBC 33 

Vo
V r 

— 100 V 
— —2.1 V /° 

_ 
2 

S - 1.6 mA/V 
R; 19 kS2 
u 30 

P 
EBC 3 

Doubl< 
a~oars VI = 

/1 == 
6.3 V 
0.2 A 

^a 

~ ~ Troicel 
ch°r.°~<d.~ic, 

Vb 
R< 

-- 250 V 
_ = 0.2 MS2 /° _= 0.75 g =- 26 

~, o o o di o Rl / 

A.F. amplifier Rp = 4 kS? ,, o~ o dz 
• 

s~~~ 
t ~ O 

Vb = 200 V o<:<i 
R< = 0.2 MS2 /< _ - 0.3i q == 22 EBC 33 
Rk -= 12.5 k12 

Vb = 100 V 
R< = 0.2 MS2 /< -= 0.2 g 14 
R4 = 12.5 kS2 



>o 

I 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data gale corrections 

EBC 41 
Dovbl. diod. 

hieh m. erfoa. 
rrni<.~ 

<b.r.«<ri,d<, 
A.F. .molili<r 

VJ= 63V 
/J = 0.23 A 

V, = 
V, _ 

250 V 
—3 V /, = I R. = 158 

kf2/V 

µ = 70 

s da 
D o0 0o GI 

a ° o o° a 
~ - i 
ecmi.<t 

~ ti~ 
kl~ S9 

~~ ~ ~i 
u-~ V6. = 

R. = 
Rk = 

250 V 
0.22 Mfg 

1.8 kS2 
1. = 0.7 g = 51 

EBC 81 
Do.bl. diode 

hi¢h mu eriod< 
rroi<d 

<6.r.<ee.ud<, 
A.F. .mali(Irr 

VJ= 63V 
/! = 0.23 A 

V. = 
Va

250 V 
—3 V /. = 1 

S = 1.2 mA/V 
R,. = 58 kf2 
µ 

_ 70 
~ 

~ 
o 

'~ 
k o 

°o ° 
s °o o d~ 
a ~F~ 

Nov.l 

;.~, 
el tU

rU~yb 

n -,y ti 
~.,;v 

Vn 
R. _- 
Rk = 

250 V 
22 kf2 
L8 kS2 

/. = 0.7 q = 51 

( ~ ( ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ —1 i1 ~1 _~ 



EBF 2 
Doable diode 

risbl< .. D
eerod

mu

LF. amplifier 

V f == 6.3 V 
// = 0.2 A 

va == va = 25o v 
R ~ = 95 ks2 
~, __ —2 V 

/, 5 
lrz 1.6 

S = 1.8 mA/V 
R, = 1.3 MS2 
C,,, < 2 mpF 

Va=Va= 100 V 
Vfz = 100 V /, 5 S = 1.8 mA/V 
V„ =-2V /rx 1.6 R = 0.4 Mn 

V,=Va— 250 V S = 1.8 mA/V 
V/ = 6.3 V R,~ _= 85 kS2 /, 5 R; = 2.0 MS2 

EBF 11 /~ = 0.2 A Vj, __ —2 V /r- I.8 Cal i < 2 mpF 
Dou61e diode 

ieble 
VeD•erode 

I.F. amplifier 
A.F. amplifier Va -• 250 V 

R, 0.2 MSS l a 0.8 
Rrz 0.8 MS] ltx 0.25 r 98 
R,p - 2 kf2 



T 

Type and 
Applicaticn 

Filament 
data 

Voltages 
Resistors Currents EmA) 

Characteriatic 
data 

Bays connectioaa 

EBF 32 
D°obl° d;oae 
,,.De~~oamo

LF. °m,lcser 

Vi ￼ 63V 
1! _= 0.2 A 

V°=Vy= 250 V 
Rsz = 95 kSl 
Vet = —2 V

1° 
I »̀

= 

= 

5 

1'6

S = 1.8 mP.IV 
R; = 1.3 N;s~ 
Cost G 2 mpF 

t a pyr 
m °°~°° dr 

kFd f ° °° da 
ya 

o~.d 

~ A° Fa 
~..~==L~LA~~~(» 
~i~~''`~a~q 

e r_) V°= V6= 100 V 
'✓ 42 = 100 V.. 
Vst = -2 V 

I°/., 
•- 

= 
= 

5 
1.6 

S = 1.8 mA V 
Ri = 0.4 MSS 

EBF 80 
Do°bi° d;°d° 
~.r;°61° m° 

aor°a° 
RBF. or I.F. 

mPli(ier 
A.F. amnGl;cr 

V7= 6.3V 
IJ — 0.3 A 

V°— V6= 250 V 
V8, _ 0 V 
R8z -- 95 1:!1 
Rq = 24~ S2 

1° — 
I~ ~ 

5.0 
1.77 

S = 2.2 mA/V 
R; — L4 MC1 
C°at <; 2.5 mpF t t 

kr a ° °o dr 

r o ° da ► o o 
D 9a 

Nov°I 

ar ~► 
l.~r`~ r 

~►~ 1../ :r 
r» 

Va = 250 V 
Ro = 0.22 MSl 
Raz = 0.82 MS! 
Rp = I.8 kid 
V8, = 0 V 

I o
/az 

= 
= 

0.75 
0.30 8 = 110 

EBL 1 
D°o61e a;°a~ 

°cla , t nrR° i t
°roa¢t~=` ci°,. AR 
r,o~h-p°ll 
omPrs;°. 

Vi= 6.3 V 
!/ =LISA 

V° = 250 V 
Vsz = 250 V 
V,t = —6 V 
Rk = I50 S? 

!, 
I tz

= 
= 

36 
4 

S = 8 mA/V 
R; 50 kS2 
R = 7 kiZ 

w° - 
4.9 W rn.►aaoa ~ 

~qr 

da o a a 
Q p 

d ya 

e~~~\\ 

~, 
r Vo = 250 V _ 

Rkz = 140 S2 

/^ "';° 
to ma 
l ez""^ 

= 
= 
= 

2X 24 
2x28.5 
2X 2.8 

R°e = 10 kS2 
W, = 8.2 W 



V° = 250 V R; = 50 kS2 
V,~ = 250 V /° 36 R = 7 kSl 
Vs, = V Irz = 4.5 W° = 45 W 

EBL 21 Rk = 150 S2 W, = I I W 
Do"hlf diode 9d dd 

°"~n"~ v~"~°d< V° = 250 V S = 9.5 mA/V qt o o m cl.„ p i;".I V~ = 6.3 V V~~ = 275 V !, = 44 R; _= 50 kS~ -_, 
amusfi<r // = 0.8 A V8z = ~i.2 V Ipi  = 5.8 R° = 5.7 kS2 a ° Q ° qqs .~ 
a.~+ pn Rp = 125 S2 6{; = 5.5 W i r 
n"~h-n"II 
•moGfi<. /° m;" = 2X30 V° = 300 V /° m. = 2X3G R°" = 9 kS2 Vpz = 300 V / = 2x3.8 W° — 13.2 W Rk = 130 S2 ~""" 

Ip: m.: = 2X6.5 L°<z.l 6n. 

EC 50 Thyratron, see p. 210 

EC 55 
EC 56 U.h{.F. tubes, see p. 172 
EC 57 

n 
EC 70 S == 5.5 mA/V t o° oo ~ 

( 
C~'i 

p.r. „„a< Vf= 6.3 V V. = 100 V /° = 13 R; = 3.6 kS~ , o o k erp~<.I // = 0.15 A Vp = —2 V ~ __ 20 0 0 

EC 80 
EC 81 U.H.F. tubes, see p. 173' 
EC 91 



T 
J 

I 

Type end 
Application 

FJament ~ 
data 

Voltage 
Resistors Currents (mA) Charaderutic 

data Bate Connections 

EC 92 
R.F. Triode 

.h :~°~i.a" 

Vf= 6.3V 
Ir =O.ISA 

V. _= 250 V 
y _ —2V 1. 10 

S = 5 mA/V 
R = 12 Idl µ = ~ 

freq.=max.300Me/s t o 
s O o 

a o oa

Mini.wr. 

0 
i.r/~♦ 
.'`~~ 

V. = 170 V 
Vt = —I V !. 8.5 

S = 5.5 mA/V 
R; = 12 kfi 

~ — ~ 

~ 

- 

ECC 40 
Dod6k viod. 

' a... A r..i 
.m,~ai. 

(o.r .m) 
A.F. •molili,~ 
lar .r .m) 
A.F. .m~,cr,,, 

V/= 6.3 V 
!J U.6A 

V, = 250 V 
Rb = 920 f2 
Vs —5.6 V 

!, — 6 

S = 2.9 mA/V 
R = I I kf2 

W = 0.28 W 
W. L5 W 

q e e ~ 

k' 
~ 

g~mi.rt 

c~ c~ 
f1~ rJ 
11~ 

~ci ~ti 

Vb — ~~ 
V 

R = O.I Mfg 
Rt = 2.2 4A Rn" = 0.33 MI2 

!. = 2.2 
a = 24.5 

V, —max. 76 V 

Vs = 250 V 

Ri = 2.2 kf1 
Rn" 

= 0.33 MSZ 

—_ 24 

V, =max. 44 V 

Vb = 250 V 
R = 0.22 MLl 
R' = 0.22 

r,MS~l, 
/b = 2.0 a = 780 



ECC 81 
Doable vl°de 

~°" •r"""~ 

VJ= 6.3V 
// - 0.3 A 

IJ = 0.15 A 

V, _ -I V /, _- 3.0 R; == 16.5 kid 
µ = 62 

~ 7 
k 

~ 

Ner•1 

o 
°~~,~~„ 

Ve
~ 

= 
- 

170 V 
-I V /, = 8.5 

S = 5.9 mA/V 
R; = 11.2 kfl 

V. = 250 V /, = 10 
S =. 5.5 mA/V 
R; = II kfl 

ECC 82 
uo~bi< ~.~°ae 

Tvv~<•I 
~h•^~'•^^;`• 
~°" 'r"""~ 

VJ= 6.3V 
b = 0.3A 

V, 
V. 

= 
_ 

250 V 
-8.5 V l < = 10.5 R; = 7.1 kS2ry

µ = I7 

V = 12.6 V 
/! = 0.15 A 

V. 
V, 

= 
= 

100 v 
0 V /^ = I L8 

S 2.2 mA/V 
2 = 6.25 kfl 
µ = 19.5 

., w n

ECC 83 
Double ~h 

.:~°~ ~:ca<. 
iw..,..emt 

V1= 6.3V 
/J = 0.3 A 

VJ= 12.6V 
// = 0.15 A 

Ve
V,~ 

= 
_ 

250 V 
-2 V /. 

_ 
-- 1.2 

S = 1.6 mA/V 
R = 62.5 kfl 

= 100 

V, 
V, 

= 
_ 

100 V 
-I V /• = 0.5 

S 1.25 mAIV 
R - 80 kn 
µ = 100 

ECC 84 
Do°ble .a°ae 

rr°i=.i V - 6.3 V /
7- 0.33A 

Ve
. 

= 
_ 

90 V 
-1.5 V /° - 12 

S = 6 mA/V 
k~ 

_ 24 
k[3 

~ ~ ° 
r o°Oo° NA 

V.• °o o° `kl 

NevJ 

,-;♦~~„ 
„/:(~~'.. 

ECC 85°~ 
r,.;<.i 

iw:`:".~mi 

V - 6.3 V / /-
0.435A 

J

Ve
: 

= 
_~ 

Z50 V 
-2.3 V /a - 10 

S = 5.9 mA/V 
R 

= 57 ~ 

~ f 

•' e ° °a 

~ 

N°vJ 

p ~~~ 

e~i~r7e, 
., 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

ECC 91 
Douhle triodr 

sce6J6 

ECF 1 
Triode veri ble 

Pr~,oa~ 
LF. emolifier 

tvemoa~ ,y„<m) 
Tyoi<al 

chauc,eriaie. 
(ir~ode ~y.,rml 

V/ = G.3 V 
/~ = 0.2 A 

Va=V6= 250 V 
R„ = 75 kid 
vas = —2 V 

la 
In

5 
2 

S = 2.0 mA/V 
R; = 1.6 MR 
Can < 4 mpF 

Va 
Vp 

= 150 V 
_ —3 V ~a

S = 2.2 mA/V 
8 R; = 9 kf2 

I1 = 20 

A~i ~ I ~'2-Y 

p~{ ~~Ci if 

~ ~~ ~s 
~► 

r 



~— ►— 
ECF 80 

Triod 

r— r— r r r r /
~• 170 V 

ar — 

r r r~ 
/az = 2.8 

r cra --r 
R a - L5 

~f2 
r—rr r 

f
f ap c7 U 

~ 
Tvo gel 

<hxr.<eedse<s V1= h•3 V 
Vo = 100 V 
Vi  = —2 V ~ = I4 

$ = 5 mA/V 
R; —~ 4 kf2 

y2 ° ~° k.➢s ' Uj(t~_~('~ 

91 °a o° . ki vr~ ti 
(Pe~raaexv.:em) /J =0.d3A ~ = 20 ar .r ~.y 4w 

n e~°e~ s(ri« V, = 170 V 1, = 6.5 Need. 
(viede grxr<m) V — I70 V Se = 2.2 mA~V 

Fr
henger y

_ 
Rs = 0.1 MS2 ~x 

R; = 800 k12 

` Rk = 330 S2 
— 0.025 

V,=Vb= 250 V /. — 3 
Rl  = 24 k(2 /s.+sa = 3 S< = 0.65 mA~V 

ECH 3 

R3 = 33 kit 
R +sr= 50 kC2 ls3+ar = 0.2 

R; = 13 MSS 

k 4 D. 7n '~ 
V,= Vb= 200 V /. = 3 ar p a aN

'.;~ hexede V — 6.3V R, = 19 k4 /fl+aa = 3 S< = 0:65 mA/V 0 D 2 
Fr

hanaer Y /JJ= 0.2 A R3 = 54 kS2 R; = 0.9 MSS 9~A3 4~9~ 3 

(hexoae 
xysrem) 

R~3+8r= 50 V 
at 

/83i er= 0.2
P 

Ve=Vb= 100 V /. _= 1.0 
Rl = 19 kS2 /~+sa = 1.4 S< = 0.45 mA/V 
R3 = 54 kS2 
R 3+sr= 50 kS2 /s,+a r = 0.2 

R,. = 13 Ms2 

~~ =-1.25V 

rn



o\ a, 
Type and 

Application 

ECH 3 
Triode hepode 

(cominued) 
oaeal.rpr 

(rriode s nem) 

Filament 
data 

ECH 4 
Triode heprode 

r pueocy 
chmaer 

(luprode ararem) 
O dl'aror 

(viode yrmm) 
LF. mplifier 

(heprode eysoem) 
A.F. ampl~ffer 
(mode ar+rem) 

Typical 
charaaerirticr 

(triode ayarem) 

V/ = 6.3 V 
If = 0.2 A 

Vf= 6.3V 
!f = 0.35 A 

IJ—(J—! 

Voltages 
Resistors Currenu (mA) 

Ve == 250 V 
R, = 45 kil la = 3.3 
flya+eT= 50 kfl f%+sT = 0.2 

V,=Vs= 100 V 
R;,+sr= 50 kfl fni sT = 

Va = 250 V 
flax+aa = 24 kn 
ft a+yr= 50 kS2 
V8, _ —2 V 

f, = 3.0 
f +,. = 6.2 
f; +,r = 0.19 

V6 = 250 V 
Ra = 20 kt2 
2r,+sT= 50 kS2 

V, = 250 V 

V~+ra = 40 V 
Vi _ —2 V 

Va = 250 V 
Re = 0.2 h1R 
Vs = —2 V 

V, = 100 V 

—! 

fa = a.5 
frs+t r. = 0.19 

fyz+Ba 

Characteristic 
data 

So = 2.8 mA/V 
µ = 24 

Sa = 2.8 mA/V 
µ = 24 

= 0.75 mA~V 
_= 1.4 MS2 

S~(f = 0.55 mA/V 

12 S = 3.2 mA/V 



1 

ECH 11 
rrinae hennae 
Fr B.ency 

(trioh miler 
de .r:rem) 

o.eiu.rer 
(triode er•rem) 

ECH 21 
Triode h<prode 

Fr auency 
ch..ler 

(heprode .y„em) 
Ordl6mr 

( i de mr.rem) 
L.F. plitier 

{heproda ramm) 

A.F..mvfifier 
(triode .yrem) 

rypie.l 
ch.mcreriaric. 
(viode .r.rem) 

Vf= 6.3V 
/~ 0.2 A 

V~ = 6.3 V 
/~ = 0.33 A 

V, = 250 V 
RpE+„= 50 kf~ 
Rp,+pr= 30 kfl 
V!, _ _ —2 V 

/n = 
Ipz+pa 
/p,+, r = 

2.3 
3.0 
0.33 

Sc = 0.65 mA/V 
R = 1.2 M~ 
Vo.c = 8.5 V 

Vs = 250 V 
Ra = 30 kfl 
R„+,r= 30 kfi 

V=V6= 250 V 
Rfl+p, = 24 k12 

+pr 5~ 
V a1 

1, = 3.4 
1ps+lT = 0.33 

l a = 
Ipx+p, _ 
Ipa+pT = 

3.0 
6.2 

0.19 

V6 = zso v 
R. = 20 kS2 
R„+pr= 50 k12 

/„ 
Ip,+sT 

4.5 
0.19 

Va Vs = 250 V 
+le 

— 40 V 
Vp, _ —2 V 

1. 
Il9TlT = 

5.3 
3.5 

Vb = 250 V 
Ra = 0.2 Mfl 
Vp = —2 V 

/. = I.0 

V, = 100 V 
Vp = 0 V /n

So — 2.8 mAJV 
µ = 17 

So = 0.75 mA/V 
Ri - 1.4 MS2 

S = 2.2 mA/V 
Rr - 0.9 MfZ 
C,y, < 2 mpF 

S -= 3.2 mA/V 
12 t~ -< 22 

.) 



Type attd
ApplicatioA 

Filament 
data 

Voltages 
Resistors Currents (mA) CharsMeristic 

data $ase connections 

ECH 35 
Tr."ae hex°ae 

Fred"e"cr 
oh.neer 

(hexode ay+tem) 
O+cillmor 

(triode +yste.") 

VJ= 6.3 V 
IJ = 0.2 A 

V°=Vb= 250 V 
Rl = 24 kS2 
R; = 33 kS2 
R a+sr= 50 kSZ 
Vx, _ —2 V 

/° = 3.0 
l az.( g4 — 3.0 
la,+ x r = 0.2 Se = 0.65 mA/V ~ = 1.3 MSS 

/ ax C'?9t ~ ~ 
o o ,1,ys U~'\v m 

oQ o ~ryi~j 
R o 0 97,97 ~ i~ 0 

~ ~ a7 ` O O 

Oatel 

V6 = 250 V 
R° = 45 kS2 
Ras+a7— 50 k4 

/° = 33 
lsa+xT = 0.2 

So = 2.8 mA/V 
µ = 24 

ECH 41 
Ta°a< hex°ae 

F"'°`"`y 
(hexode or+te.") 

C cilletor 

V — 6 3 V 
/1 = 0 23 P, 

V°=Va= 250 V 
Rt = 33 kS2 
Rz = 47 k12 
Rao.Far= 20 kS2 
Vg, _ —2 V 

1, = 3.0 
/~+84 = 2.2 
Iaa+ar = 0.35 

Se -= 0.5 mA/V 
R; —= 2 MS2 
V"+c =- 8 V 
Re, = 170 kS2 y7g? z ID 

ar o o gl 
ax o0 0o k ~ ; 

O 

Rimlock 
V6 = 250 V 
R° _. 30 kS2 
Rsa+a7= 20 kS2 

/° = 4'9lad+aT = 0.35 
So = 1.9 mA/V 
Se(E = 0.55 mA/V ~ = 19 

~ ~ C ( ~ ~. f ~ f ( E ~ ( ( C ~ f ( ~ 



-~--rrrrrr~-~- 
Va=V6= 250 V 

J ~ 
R, = 27 kSl / = 3.0 S< = 0.75 mA/V 

ECH 42 RZ = 27 kS2 I~+e4 = 3.0 R; = 1.7 MS2 
rrioae hesode 

t
R~,+pr= 22 kS~ /~,+8r = 0.35 Req = 100 kS2 

Frequency 
<h.n¢<r 

(hexode.y.tem) 
oe<in.tor 

(triga< .rse<m) 

V~= 6.3 V 
// = 0.23 A 

V81 = —2 V 9a93 ° 9~v~ 
h o ° ° 9+ 
~ °° 4~ r °- r 

v 
©I' ~ 

~r  ~~e 
v - u 

Vb = 250 V 
Rq = 33 kS2 
R~,~4aa+4T= 22 kSZ~ 

/° = 
/es+ei' = 

5.1 
0.35 

So = 2.8 mA/V 
SetE = 0.6 mA/V 
~' 

22 
Vos< = 8 V Rimlock 

Vq=Vb= 250 V /q = 3.25 S< =0.775 mA/V 

o 

Rrz+s+ = 22 kS2, ./ +r4 = 6.7 R; = 1 ~ MS2 
ECH 81 R}~+sT= 47 kS2 

~+BT = 0.2 R<q = 70 kS2 
Triode hepoode ' xi = —2 V 

Frequency 
<h.gy<r V,=Vb= 250 V S = 2.4 mA 

R.F. or ).F. R +84'  39 kS2 i q = 6.5 R; = 0.7 MSS 
vefi<r Vj= 6.3 V ~ 1 = —2 V /~+s4 = 3.8 µml = 20 r r qv ~ u 

(h<veoae .ya<m) 
Tyvical 

ch.recteriscics 

// = 0.3 A ~ a . = 0 V Rea = 8.5 kS2 495, o° ° °0 9 
o 9i ~o o er 

nf~~r~ 
`~, ~` 

(eriod< vy+t<m) S = 3.7 mA/V 04v~`-~i ~y ;~ 
o.du.t°r V = 100 V / = 13.5 R; = 6 kS2 

(wode .ncem) V8 = 0 V N = 22 Novel 
r 

V6 = 250 V 
Ra = 33 kS2 /q = 

/ra+aT 

4.5 
0.2 Seff ="0.65 mA/V 

Rsa+aT= 47 kS2 = 



Type and 
Application 

Filament 
data 

Voltages 
Rdiston Currents (mA) CharaMeristic ~~ Base connections 

ECL 11 
Triode DD:DDe 

t<trDae 
Ci.a. A rD.f 

net~oa°°v:«m) . 
Tr°i<.i 

ehereeeeriatiea 
(o-iede arnem) 

V = 6.3 V 
IJ = LOA 

V 
Vg, 
Vn

= 250 V 
= 250 V 
= —6 V 

ID
/g2 

= 
= 

36 
4 

S = 9 mA/V 
R. = 25 kf2 
R. = 7 kfl 
Wo = 3.8 W 
N% 9 W o gY

s~ ea

Y 

,Y
vi! w 

f '~ .f 
c+ 

Vo
Vg

= 250 V 
=-2.5 V 

/D = 2 
$ = 2 mA/V 
R = 35 kSZ 
µ = 70 

ECL 80 
Tr 

o~~toa~
°Dt

Clna A find 
plilier 

(DentDd<aYalem) 

sYD< aeDDr.mr 
<veDt<de aratem) 

Tr°icel 
<hDr.cteriai<, 

(triode aY+tem) 
A.F. amplifier 
(tapde .Yatem) 

Vj= 6.3 V 
/J = 0.3 A 

V=V6= 170 V 
V = OV 
Vg', = 170 V 
Vg, =-6. ~ V 

/. 
/gQ

= 
=. 

IS 
2•g 

S = 3.2 mA/V 
R; =0.15MS2 
R = II kSZ 
WD = i .0 W 
W° = 3.5 W 

{ 
{ el' 

~ O °OO 
9 °o o a2 

a ~ 
NDvd 

'1 (1 
(~~~~~ 
.i1 y € 

c•~ ;o ~ 

V, 
V 

}/ 

gt 

_. 20 V 
= O V 
_ 
= 

to 
it 

Y 
Ia — 2

Ve
Vg

= 100 V 
= 0 V 

!. = 8 S = 1.9 mA(V 
µ — 20 

Vs 
R 

= 170 V 
= 0.22 M~ 

— 0 0 V~ 



EEP ely
„ ~.~.od. 

ef~ 'h Tr~~.l"`f 
rh.r..~.ri.r~.. 

V1— 6.3V 
Ii = O.bA 

V. 
Vrz
Vk. 
vr~ 

= 250 V 
= I50 V 
= I50 V 
=-2.SV 

I•
~ 

= 

_ 
S 

~65 
S = 
R = 

17 mA!V 
50 kS2 

~g/ ~ 
k'spd DOm 

ea o o a 
s; ~ ~' 

~ ~ f` ~ Z Pga ~ r 

V, 
V 

= 250 V 
= 100 V /, = 3.0

S = 
R; = 

1.8 mA/V 
2.5 MS2 

_ —2 V In = 0.8 C.ri < 3 mpF 
Vrs = 0 V 

V. = 100 V I = 3.0 S = L8 mA/V 
~; - 10? ~ Iar = o.a R = Lo Mt2 , , g. 

~ 
~ • : 

EF 6 
V — 6.3V I+. = 0 V koao B`~/ ,, 

R.F.`.m`o`fier 111= 0.2A V6 = 250 V gso oa ~~r~ 
A.F. .mvlifier R = 0.2 Mfg ~ f 

Rr~ 
R4 
vrs 

= 0.4 Mfg 
= 3 k~2 
= o v 

a 
Iae 

= 
= 

o•y
0.35 8 = I ~ 

yz

e 7

V6 = 100 V 
R, s  0.2 M~ I• = 0.30 
RR = 0.4 MS2 /~ = 0.12 8 = 100 
Rk = 5 kS2 
Vr, = 0 V 



N 

( 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) CharaMeristic 

data Base connections 

~ 9 
Vsri°ble mu 

x°e°a~ 
R.F. °r LF• 

°'"Plif"` A.F. amali6er 

Vf = 6.3 V 
If = 0.2 A 

V°=V6= 250 V 
R = 90 kf2 

=- 20 V
P3 

/° = 6 
/~ = 1.7 

S = 2.2 mA/V 
R; = 1.25 Mfg 
C,s, < 2 mpF 

t ad 
p ~y/ ? '` 

9~~ as g~`  `, 
~ ~ /' a 

P 

V° V6= 200 V 
Ry-

~.e, 
= 60 kf2 

~j' _ -20 V 
~ 

/° = 6 
/~ 1.7 

S = 2.2 mA/V 
R; = 0.9 Mfg 

V,°=V6= 100 V 
V = 100 V , 
~ = 2.5V 
Vr, = 0 V 

/° = 6 
/~ = 1.7 

S _ 2.2 mA/V 
R = 0.4 MSZ 

Vb = 250 V 
Ra = 0.2 MSZ _ 
Rk = 1i.8 k~Z~ 
Vs, = 0 V 

/, = 0.87 
Ir, = 0.26 8 = 105 

EF 11 
v.rl°ble m° 

o~°rods 
RaF. or LF. 

mPuEar 

V — 6.3 V 
-I~l = 0.2 A 

Va V6= 250 V 
Rfl = 75 kf2 
Vrr = •-2 V 

~° — 2 Q 
n 

S = 2.2 mApV 
R; = 2.0 Mfg 
Cwr < 2 mpF 

' 
ei

{ ~ 9/ o 
, u~~ 

~' k 

v 

Va Vb = 200 V 
R = 50 kf2 
[~, =-2.2 V 

/° = 5.7 
/n = 2.0 

S = 2 mA/V 
R = L5 MfZ 

R _ V6= 10500 k12 
_ —1 V 

/° = 2.5 S = 1.3 mA/V 
/+" 

= 0.9 R; = 0.4 Mfg 

r ~ ~ E ~ E ~ ~ ~ ~ t C~ E c ~ ~ ~ ~~-~ t 



R EF 11 
A F. ampGEie4 

) ~ ~ ~ ~ 
Rix
Rk 

~~~2 1~ 
= 0.6 MS2 
= 1.5 kR 

>~ 
!n 

~ 
- 

~L0 
0.35 

~ ) 
g = 

~ 
98 

~ ~ ~ ~ ~ 

EF 12 
re~~oae 

R.F. o. I.F. 
ampE~se, 

A.F. amplifier 

VJ= 6.3V 
/~ = 0.2 A 

Vo
Vs, 
VP, 

= 250 V 
= 100 V 
_ -2 V 

l a
!~ 

= 
= 

3.0 
I.0 

S = 
R; = 
Ca81 < 

2.1 mAJV 
2.0 MS2 

2 mpF 

sa 
r : , ~ 9E 

u3W~+ 

Y

~~` 
V6 
R, 
R~ 
R4 

= 250 V 
= 0.2 MIZ 
= 0.5 MSd 
= 1.6 kR 

/a
/~ 

= 
= 

0.90 
0.37 s = 1$1 

Vs 
RQ
Rix
Rk 

= 200 V 
= 0.2 MsZ 
= 0.5 M~ 
= 2.2 kS2 

! a
!~ 

= 
__ 0.67 

0.27 g = 16G 

V6 
R, 
R Bx . 
Rq 

= 100 V 
= 0.2 MiZ 
= 0.5-MS2 
= 2.2 kSr 

/, 
!n 

= 
= 

0.32 
0.14 g = 128 

EF 22 
waabEe m~ 

xaFmnor aLF. 
puEie, 

A.F. amplifie. 

V = 6.3 V 
II = 0.2 A 

V, 
R8~ 
V ~ 
V8, 

= 250 V 
= 90 kS2 
=-2.5V 
= 0 V 

/a
/~ 

= 
= 

6 
1.7 

__ 
R; 
Cox < 

1.2 MS2V
Z mpF 9s*a 

yy o0 0o yl 

a o ~ o k 

t r 

Loctel 8p. 

v 
~~ 
~ ' r~ 

~ 

~,~ 
m 

~. 

R 
Rk 
1143

_2050 ~~ 
_ 
= i.8 k  ~ 
= ~ ~/ 

!, 
/~ 

= 
= 

0.87 
0.26 s = 106 

W 



A 
Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

data 

BS 

$ase connections -

Va = 250 V = 1.8 mA/V 
V — 100 V /, — 3.0 R; = 2.5 Mfg 

— —2 V /~ = 0.8 C,r, < 20 mpF 
V8, = 0 V 
V, 
V 

— 200 V 
— 100 V /a = 3.0 S = 1.8 mA/V 

Vr, 
[~, 

—2 V 
0 V 

/8z = 0.8 R; = 2.0 Mfg 

V, 
V z 

= 100 V 
= 100 V to = 3.0 S = 1.8 mA/V 

EF 37A 
!~, 
V89

_ —2 V 
= 0 V 

I,z = 0.8 R; = 1.0 Mfg r , pt~ 
m 0o gz

~ . ~ 
~/ 

oow V = 6.3 V Vb = 250 V 
°o 
O 

°o.•° "vsi e~~' Ij = 0.2A Ro = 0.3 Mfg 1, 0.6 = I65 
a v~ ~~~~~~ 

R.F. Rsz = 0.8 Mfg !~ = 0.2 % r v o 
.m,cs.. R4 = 4 kit 

A.F. 
em,lai.~ 

VR, = 0 V Oc~el 
Vb = 200 V 
R, 
R,z
Rq 

= 0.3 Mfg 
= 0.6 Mfg 
= 6.4 kf2 

to
/„ 

= 
_= 

0.45 
0.17 

— 130 

Vaa = 0 V 
' Va = 100 V 

R. = 0.3 Mfg !„ = 0.22 
Rr, = 0.6 Mfg /Pz -= C.08 ~ 

= i 05 

( 



EF 39 
Ve.ieble m 

R.F~e
,oda 
o. I.F. 

m,r,R.r 
A.F..mdili,r 

V/ = 6.3 V 
11 = 0.2 A 

R — 90 kR 
—2.50 

V 

/„ 
f„ 

= = 
g 

I.7 

S = 2.2 mAN 
k = 1.2 MSL 
Cw, G 3 mpF 

Va = 

Vn
✓ti = 

200 V 

—25 V 
0 V 

!, 
/e: 

6 
1.7 

S = 2.2 mA/V 
RI ~= 0.9 MR 

V, = 100 V 
V = 100 V 
VR — —2.5 V 

J, 
fa 

6 
I.7 

S 2.2 mA/V 
W = 0.4 MR 

Vn = 0 V 

Vb = 250 V 
R = ,0.2 MR /, = 0.87 _- IOi 

~ 
f„ = 0.26 

_ 8 kR 
= 0 V 

V, = 250 V S = 1.85 mA/V 

FF 40 

V = 

= 

I40 V 

0 V # 

!, 
!„ 

= 
= 

3.0 
0.55 

Rr = 2.5 MR 
C,,, < 0.04 pF 

~. 
m;uc. 

r V6 = 250 V ,ed. l~-= 6.3V 
Tyd<J 

d.n 
A. F.•, ymvlil~i 

11 ' 0.2 A R, = 

R4 = 

0.22 MR 

I.5 knf1R

/, 
In 

= 
= 

O bt 
0.16 

g 190 

V~ = 0 V 

Vb = Z50 V 
R, = 
RR = 

0.33 MR 
I.5 MR 

/, 
!s = 

0.50 
QL 210 

Rk -- 2.2 kR 
.Vag .-- 0 V 

Rlmlxk 



J 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base comectioas 

EF 41 
Veri.ble m° 

°`"~°a` R.F. r LF. 
.mPGffer 

_ 
/ f = 0.2 A ~ 

Va Vy= 250 V 
Rs, = 90 kS2 
Vs, _ —2.5 V 

/^ 
a 

_ 
= 1.7 

S = 2.2 mA/V 
R; = L0 MS2 
Cw, G 2 mpF 

''`' 'z 
..e. °0 0 
a °° ° o Iq(gga 

_ 
r ~ 
Rimlo<k 

"O Er 
~ ~Ci 

C i ~F/ 
O —O 

EF 42 
R.F. Pe"rode 
R.F. or LF. 

emP~;{ier 

/-- V — 6.3 V 
11 -' 0.33 A 

V, = 250 V 
V — 250 V as — 
Va, _ —2 V 
V83 = O V 

/, 
(~ 

= IO 
2.4 

S = 9 mA/V 
R; = 0.5 MS2 
µre, = 83 
Re° = 840 ~ 

Cw, G 6 mpF p7 ° p] ° t
9 

a °° k
~°-~ 

Rimlock 

~ f) 
~ 

© + ii 
o—~ 

EF 43 
wri.bi. m° 

P`"'"a` 
PG6er 

Vf= 6.3 V 
/ 0.33 A 

Va 
Vb= 

250 V 
R~ = 33 k4 
Y — 0 V 
Va, _ —2 V 

/, 
/~ 

= IS 
= 3.5 

S = 6.4 mA/V 
R; = 0.5 MS2 
Re, = 1.7 kS2 
Cea, < 6 mpF 

EF 50 
R.F. a"rode 

wide-6."a 
m Pli{ier 

V = 6.3V 
1 ~= 0.3 A ! 

V, = 250 V 
V — 250 V 
V~ — —2 V ar — 
Vaa = 0 V 

! e
/ as 

= 10 
= 3 

S 6.5 mA/V 
R; I Ml2 
p~er = 75 
Keo = 1.4 kfl 
Cosa G 7 mpF 

a9~ ° ",' 
0° ~ o 

'" 0 0 
~ ; °, ' 
Locrel 9P. (69C) 

~ © (y
~/ A6 

~ a 
O.O 

EF 51 U.H.F. tube, see p. 174 

C 
' 
~ ~ E ( ~E ~ ~ E E fi E i .~ ~ ~ ~ ~ f f 



1 

J 
V 

EF 55 
R.F. Penmde 

TrPieeE 
nh.recoeaeKe, 

V = 6.3 V / 
// = 1.0 A 

,. 

V — 250 V n — 
Vn = —4.5 V 
V„ = 0 V 

/e
/n

= 
= 

40 
5.5 

R; = 55 ksZ 
pig, = 28 
CPS, = 0.15 PF 

° ° ° °° / o ~ 0 9 

~ ~ 
f 

s 

Loceel 9P. (89C) 

~ C7 iI 
~ io 

EF 72 
R.F. Pentode 

TsP:ol 
eh.recteriuio 

V1= 6.3 V 
/1 = 0.15 A 

Ve = 100 V 
Vpz = 100 V 
V , _ —1.4 V 
Vr~ = 0 V 

/, 
I~, 

= 
= 

7 
2.2 

S = 5 mA/V 
R; = 250 kL2 
µ , = 36 
/~, = 1.6 kR 

k9a
r °° °o r

wys °° o k 
v, ksJ 
Submmiatun 

O O 
O ~t3 
`fir 

O~~i t J̀ 
0 

EF 73 
A.F, Pentode 

:~Piwl 
ehe tenedw 

V1= 6.3V 
/1 = 0.2 A 

V° = 100 V 
V — I00 V 
~ -- —O V 

~ 
— 

/° 
/n 

= 
= 

7.5 
2.5 

_ 
~ = 250 

kR/V 
_ 

µl2rt — 28 

~ r °° °° r 
W o o w 

1 ° °° 
9 
Sebm~nieture 

O 
`_ `~ 

r, 

(y\ ,© 
Q 

EF 80 
R.F. ventode 
R.F. 

P~fierF• em 

V1= 6.3 V 
// — 0.3 A 

V = 250 V 
V„ 0 V 
~, 

= 
172 

V 

/, 
/n

— 
= 

10 
2.5 

S = 7.4 mA/V 
R; = 0.5 Mf/ 

Rwl C I kfgF r r ~ 
ko °o°

~ ° 
k 

9s92 

NorJ 

o O 
U tI 

, 1 Fl r,(y {(' 
~ 

EF 85 
R.F. variable 
mn Pentnae 
R.F. or LF. 

emPliEier 

V1= 6.3V 
/ — 0.3 A 
/ 

Va=V6= 250 V 
R — 60 kR 
[~ — —2 V 
[/d1 — 0 V ~ — 

/ 
/ 
~ 

= 
= 

10 
2.5 

S = 6 mA/V 
Rr = 0.5 Mf1 
Req = 1.5 kt2 



I 

Type and 
Application 

Filamwt 
data 

Voltages 
Resistors Currents (m.A) Characterastic 

data 
i3~ comaections 

1 

Low eoiae 
vre.mviicer 

v.°rode 
'rrvi<d 

<6ene~eriai" 
A.F. emviifier 

. 

V = 6.3 V 1 
~/ = 0.2 A 

V, = 250 V 
V — 140 V 

— —2 V 81 — 

le — 3 
Paz = 0.55 

$ = 1.35 mA~V 
2 := 2.5 MS! 
FArsci = 38 

a 

° 
k o 

o 
°o s 

: °o o y3 

9 ~ 9f 

Novil 

U _ Q 
Ci ~~~ ~ 
n~~w 

~~ c~ ~ 

R" = 0.01 MS2 
R~ = 0.39 MS2 
Rk = 1 kS2 
Vaa = 0 V 

Ib = 2.65 g = 112 

V6 = 250 V 

R = 0.22 MSZ 
R~ = I MSZ 
Rk = 2.2 kS2 
V~, = 0 V 

/a = 0.95 y = 180 

f ~ • i • t ~ ~ t f t ~ ~ ~ t f ~ ~ ~ ~ 





1 

'type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

ti 
EF 91 a = 250 V (0 S = 7.65 mA/V 

R.F. pe~rod~ VJ = 6.3 V V„ = 0 V 
/ _ 
/,, R; = 1 Mfg 

w;a~-6..a /f = 03 A V _ = 250 V = 2.55 R~, = 1.2 kfl 
.maGGer V„ _ —2 V C.„ < 8 mpF 

r 
! a it O 

Va = 250 V 
o0 0 

k o o gas 
(t ~ 

ij 

Vr. = 0 V 
sz = 2 S = 2.5 mA/V gl 

o °gz Fi 1~ 
EF 92 

v.d.61. m~ Vj= ft.3V 
Vyz 

_ 
150 V 

ar —0.65 V C,y, < 7 mpF ~ 

,..rode /1 = 0.2 A 
V, = 250 V 

RIFT or I.F. 
oi;R~r

Vp, = 0 V 
V ~ — 200 V 

/. = 8 
/,~ = 2.1 S. = 2.5 mA/V 

Upr = —2.5 V M;ni.rore 

EF 93 
V.ri.bl~ m 

v~~rod< 
a see 6 BA 6 

I ~ ~ ~ ~ ~ ~ ~ 1 1 —f ~ J —f _l ~ ~ J J ~ t 



r 

EF 95 
R.F. ae~code 

see 6 AK 5 



N 

C 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data 
Base connections 

EFF SI U.H.F. tube, see p. I74 

p. tide 
..a ~°°i°. 

aie.e°r 
A.F~aiuninieee 

ud(caor 

V1= 6.3V 
1 — 0.2 A / — 

Vb =Vi = 25O V 
R, = 0.13 MS2 
R = 0.35 MS2 
~ t _--2/-20V 

1, 
/ 
~ 

— 
— 0.8/0.5 
= 0.6/0.2 
= 0.65/0.8 

8 = 
a = 

60/}3 
70°/5°

~r 
kggq'Qd p p m 

ro as 
0 D 

g y2a 
F 

~ 

a ~-
'7a 

~ 

A~M.ma. 
.°d i°°i.Q
•.dt°.e°r 

A.Fa
•i~~

i~tQ.~ 

udiutor 

V/= 6.3 V 
/ = 0.2A 
~ 

Y$ =Vi = 250 V 
R, = 0.13 M52 
R ~ — 0.35 Mfg 
l;t =-1.5/-20V 

/° / 
~ 

= 1.0/0.58 
= 0:63 0.26 / = 0.65/1.0 

F = a 
80/12 
70 /3° 

gay 
°o ~, 

'~-~ g)9~ 
r ~~'•~ ~~/ 

y 

~ v~r~ ~ 
i a .i 

c~~~~ c~ 

EFP 60 
s.°°°d.~, 
veoiode 

R.F. or 1.F. 
amoli[i.r 

V1= 63 V 
// = 0.37 A 

[ ; = 250 V 
V s — 250 V 
Vk, = 150 V 

V's = 0 V A 

1, 
1 
1~. 

= 20 
= 1.5 
_ —15.6 

S = 
R; = 
Cat < 

25 mA/V 
70 kf2 
:4 mpF 

k11° 03 
~ 

r o yy o ~ 9 
o Y o ~ 

kfli) ~ °t D~ 
Local 9p 

Nt v ^ C7 
~ ~~~ a 
kp o~,`U►q 



! 
I, 
831'86 

_ 
= 

1.0 
1.1 

2.5 
= 0.55 mA/V 
_ .2.0 ML2 

EK 2 
o~roa~ Vj = 6.3 V 

a~ 
= 

0.3 

Fcayumer 
hanger /~ = 0.2 A 

V, = 100 V I, I.0 
V +~ = 50 V 
t~, _ —2 V 
[;2 = 100 V 

~aa+85 I.0 

1.5 
S~ 
R; 

= 0.55 mA/V 
= L2 MSZ 

R8, = 50 kS2 f, 0.2 

~~ 

w 

) .) _)__~..._~I 

k~q6' v v ~ 9' 
ypo va 

0 0 
9/ 995 

P 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

Fy y 
o.; o.. 

n de 
ci... n rnd 

.mvcr." ae.. ne 

'"' ~'f"` 

V/= 6.3 V 
/! = 0.2 A 

Vo
V,r = 
Vn = 
Rk = 

250 V 
2i0 V 

—18 V 
485 12 

/o
/r. 

= 32 
5 

S = 2.8 mA~V 

R~ = 78 k2 ly°" = 3b W 
W° = 8 W 

kfl~pODpO~t 
c v a 
d D 

vz 

e 

v

a~ 3'S ' 

V° = 

R4 = 

250 V 

305 S2 

/, min /" me 
/ m 
fcn,.. 

= 2x27.5 
= 2x 32.5 
= 2x 4.5 
= 2x 8 

R„ = 8 kS2 
W, = 8 W 

EL 3 N 
omv". 

"rode 

a.mo cn.f i;f;,, 

o~.F-o a 
.mvcce. 

V = 6.3 V t /f = 0.9 A 

Vo = 
Vn
V„ — 
Rk = 

250 V 
250 V 
—6 V 
150 S2 

/, 
In

_ 
_ 36 
— 4 

S = 4 mA~V 
R; 50 kS2 
R, — 7 kS2 
Wo = 4.5 W 
W„ = 9 W 

kA3adpo

90 v' 

r 

~ 

~1 

V, = 
V,~ = 
Rk = 

250 V 
250 V 
140 Sl 

/° m;n 
/o m.= 
1~ m 

= 2x 24 
2x28.5 

= 2x 2.8 
Roo = 10 kit 
W, = 8.2 W 

EL 6 
o".v"~ 

ci,.na rnef 
.mvrse, 
ci.» ne 
n"'~"a"~~ 
.mvcr" 

Vl= 6.3 V 
// = 1.35 A 

V, = 
V — 
lf '  _ 
Rk = 

250 V 
250 V 
—7 V 
90 S2 

/, 
I 
` 

= 72 _ 8 

S = 14.5 mA1V 
k = ZO kSl 
R = 3.5 kS2 
N'v = 8 W 
W — I8 W 

V, = 
Vr  = 
Rk = 

250 V 
250 V 
90 S2 

/° ,n'" 
/° m.. 
/_n,;n 
r,~m.: 

= 2x 45 
= 2x 53 
= 2X5.1 
= 2x8.5 

R°° = 5 k4 
Wo = 145 W 

EL 11 _ 
omv"e 

ci . node 
. a rv.f 

—.{
vue

" 

V/= 6.3 V 
// = 0.9A 

a = 
V — 
V~ — 
Rk~ = 

250 V 
250 V 
—6 V 
150 f2 

/, 
! n 

= 36 
= 4 

S = 9 a,AIV 
R' = 50 kS) 
~ = 7 k52 
W = 4.5 W 
W = 9 W 

~ o 9a, 
re "~ 9~k 

r 

~~ 
n ~i 

~.y ~~t. 
~+ <. 



'~ ) ~ 
EL 12 

poe~~oae 
cl.ea A final 

.mptitier 

) ) 

V~= 6.3 V 
1~ = 1.2A 

.J ) ) 
Va = 250 V 
~ - 

250 
V 

Rk = 90 S2 

~ 

~ 

) 

= 

) '~ 

78 

) 
5 = 

Rn = 
Wa = 
W, = 

) ) 
15 mA/V 

3.5 k12 
8 W 

18 W 

) ) 

t :. ~ 
• f: •' 

Y 

) ) ) ~ 
r., 
n v ~ 
` ~' 
~ - 

EL 33 
optp.e 
pentpae 

clef A coal 
psser 

Class AB 
push-pull 
ampccer 

V1= 63V 
[ = 0.9 A 
~ 

Va = 250 V 
V~ = 250 V 
Vg, _ —b V 
Rp = 150 ~ 

la
1~ 

— 
= 

36 
4 

5 = 
Rr = 
R° = 
W = 
'W. = 

4 mA/V 
50 kS2 

7 kS2 
4.5 W 

9 W 
~ = 

m o° °o 
g, kg3 0~ o , o . 

r 

o~,al 

o ~i 
` ~~ 

l ~~~ 
V ~ U 

V _—_ 250 V 
V8, = 250 V 
Rk = 140 S2 

la min 
Ia n, 
/gym n 
I,~,nax

= 
= 
= 
= 

2X 24 
2x28.5 
2x 2.8 
2x 4.6 

R°° = 
W = 

10 kS2 
82 W 

c ~A3~ al 
ampcser 

U = 250 V 

~ _ --1365 V 
~= 0 V 

/ ~ 
— 100 

5 = 

Ib = 
Wp = 
W° = 

II mA/V 

12 kS2 
I I W 
25 W 

a 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents ~~) Characteristic 

data 
$~ corrections 

~' ~ Oue°ue 
D.°,.a. 
cL.. AB 
Du.h-D°II 

mDlif;er 
cl... s 

auah-Dull 
n,Dhc., 

V — 6.3 V J —
IJ = 1.5 A 

V6 = 375 V 
Rn')= 470 C2 
Rk = 130 t2 
Vn = 0 V 

1°min = 2X 75 
/%mn% = 2x 95 
! m = 2x 11.5 
!fl,%,: = 2x 22.5 

R°% = 4 kfl 
WD = 37 W 

ra 
, f ~ y 

0 0 /~ a ° ~~~ll 
° 
°o o° ~ ~~♦ / vr 

N 

ocul 

as - / ~ ~ ti 

Vy = 425 V 
R,:') = I ktt 
VV —3$ V 
~ = 0 V 

/nm~° = 2X 30 
inn,.% = 2x 120 
!//een;,, = 2X 4.4 
Jpzmex = 2X 25 

R%, = 3.4 kll 
W, = 55 W 

Va. = 800 V 
Vnn = 400 V 

R — 750 tVt 
Vn  = O V 

/nml% = 2x 25 
lnm.. = 2x 91 

!n ~„ = 2 x 3 
n = 2X 19 

Rnn = I I kSl 
W = 100 W 

EI. 38 
O°eDu+ 

TYc°~d 
%h.,..,.a%an, 

Vj= 6.3 V 
1J = 1.4 A 

V° = 250 V 
V — 250 V 
[~ _ —7 V 
~ = 0 V 

/. = 100 
!n = 13 

S = 14.3 mAN _ !Z — 21 kf1 
~a, = 1.2 pF 

— 
o0 0°  ' ~~/~ ~ 
0 0 o i r ° o i iI ` / a 
p fr r., 
Oeul 

EoLmo 1 
CI a ° A f;nnl 

Dss.. 
c%.. f es 
Du.h-Dull 

Vj= 6.3 V 
/J = 0.71 A 

V. = 250 V 
Vn 250 V 
R4 = 170 n 

_ 
1 = 5.2 n 

S = 10 mA~V 
R; = 40 kS2 
R° 7 kS1 
W. = 4.8 W 
Wn = 9 W 

z c+ F~ 
ic. o° °o r ù~ ~cy 
s o ° ~ 

o o i~ + ci 

R mi ► 
o 

V — 2 0 V 

- 
1°°'~' = 2x 3931 

- _~_ 
Rnn = 7 kf1 



V, = 225 V /, = 26 R; = 40 kf2 
~V 

Vas = 225 V !~ = 4.1 R, = 9 kS2 
R.y = 360 f2 W = 2.8 W 

Wn = 6 W 

EL 42 
o"`v"' ceneode 

cl.,. A find 

Yn
Vas 

= 200 V 
= 200 V 

/, 
/s

= 22.5 
= 3.5 

_ 

R; 
Ra = 

90 kf2 /V
9 kf2 

mv1;8., 
Ctaes AB 

Rk = 360 ~ W, = 2.1 W 
is 

-z 
o0 0o GI 

//
v
~~

ci
` 

,~~/~j~ 

Inman 2iC ol;(ic. j 0.2A 0 o e~ 
cln., B Yn = 250 V /,m.. 

= 20 
2x21.5 Rnn ' - ~ 

+~ii 
~/' ~~ 

Gush-Dull m o1H;e. Y~ = 250 V / m 
= 
= 2X 3.2 

= 
Wn = 

15 kf2 
7 W R;mloc4 

Rp = 310 f2 ~m„ = 2x 6.7 

lnm;n = 2x 16 
Vn = 200 V /nm.. = 2x 17 Wn = IS kf2 
Vs -- 200 V 1 m;~ = 2x 2.6 Wn = 4.1 W 
Rk -= 310 SZ ~ma: = 2x 5.6 

/nm;~ _ 2x 5 
Vn = 250 V /nm„ = 2x 20 R~ 16 kf2 
V~ = 250 V /i sm;n = 2x 0.8 {Yn = 6.5 W 
V8, _ —22.5 V /s,ma. = 2x 6.5 

nmmnn K~n.n.Q,;a .~,~„o, 



1 

Type and 
Application 

Fihsmeat 
data 

Voltages 
Resistor Ctsrrenta (mA) Characteristic 

data Base comectiom 

EL 50 
Ournue 

Trcoc I 
eh. re ' ~'c 

~ti-p B ~ 
.mnl;r<r 

~!— 65A / 

Ve = 800 V 
V = 400 V 

_ —30 V 

/. 
1n

= 22.5 
= 2:5 

S = 
R = 
We = 

4 mA~V 
50 kf2 
18 W 

~ ~ 
k,mpOf7pQr

o o 
O 0 

9~ 
p 

~ ' 

Ve = 800 V 
V = 400 V 
~ _ 

—37.0 V 

/en,;, 
/em.: 

~m.: 

= 2x IS 
= 2X 70 

= 2x 120 

Ree = 
We = 

I6 kf2 
84 W 

Ve = 400 V 
V = 425 V 
VR — —35 V 
Vr, = 0 V 

/.m;n 
/em.: 
/~mtn 
I„ms 

= 2x 25 
= 2x 95 
= 2X 2.5 
= 2x 2 

Ree = 
We = 

5 kf2 
50 W 

II . 61 

amude 
T,ni<sl 

ch.""`""'<' 
cl..e as 
'mh-null 

nl;s;er 
a.., 13 

nu.h-Dail 
•mnlifier 

Vj= G3V 
/ = 1.9 A f 

V. = 750 V 
V = 750 V 
V; _ —37,5 V 

/. 
/R

= 60 
~ 10 

S = 
R; = 
We

8 mA/V 
50 kf2 
45 W 

r r ~ arar r 

Df D~ 
p 

l
U 47 

+ 

V—
b 

C~ 

Ve = 500 V 
V„ = 500 V 
Rt = 100 n 

lem;n 
/em.: 
lrzm;n 
/„m.. 

= 2x 87 
= 2x I10 
= 2x I3 
= 2x 23 

Ree = 
W, = 

4.8 kf2 
67.5 W 

Ve ~ 750 Y 

Vr~ )_ —40 V 

/emir 
1.m.. 

mss 

= 2X 40 
= 2x 145 

= ZX 30 

R,< = 
We = 

6 kS2 
140 W 

EL  ̀60 

~pe/oloda~/ 

= ~ ~ w th different base 

~/ ~/ ~,/ ~y ~/

D~~~O/o 

0 
r o 

Q 
o 9t 

k 

tJ 
iJ 



Lin. ont^ut 
^.modo 

c h.r.a.rialiic, 

Vf= 6.3 V 
/f = LOS k 

Vn = 250 V 
Vs, = 0 V 
Vll = 38.5 V 

/~ = 2.4 

- - 

S — 4.6 mA/V 
W = 8 W 

I : P = max. 7 kV°) 

k o° °o °' U ~~ 
n/ u o° r a(~1 ti 

lL. ~ ~ (•) L
Nov.l 

II . 83 
^via.. 

Tvo cal 
r h.racteri.ec. 

1J = 0.71 A 

V. = 250 V 
Vfl = 250 V 

V J, _ —5.5 V 

1̂  = 36~ 
/~ — 5.0', 

S = 10 mA/V 
RL = 0.13 MR 

C 1 = 10.4 pF 
C. = 6.6 pF 

k /o 0 0 ~ <,1~ w~ 
9) c ~ o° s (J kl 

!•~ 4;!~ 
Nor.l 

~' ~ 
Out Put 

CL.. A 
CL.. B ~ 

Clm. AB 

Vj= 6.3 V 
/f =0.]bA 

V. = 250 V 
V = 250 V 

/a = 4 g i 
!~ = 5.5 

$ = 113 mA/V 
2 = 38 kR 

Wa = b W 
W, = 12 W 

/ / LC. L'I (J 
.c. 

~ ~ ° 
c° 

° iL` `~ I 9 °o o° is (i ~ 

is 91 r:c.'> w;~ 

Noval 

V = 250 V ~ 
_ V — 250 V 

~ _ —I 1.6 V 

1^min = 2X 10 
lama: = 2x37.5 
~Jzmin — 

GX 7:5 yam.. 

R.. = 8 kS2 

W 4 = I I W

V. = G50 V 
Vya = 250 V 
Rk = 130 f2 

l.min = 2x 31 
/^"!a• = 2X37.5; 
/min = 2x 3.5 
Is m.> = lX 7.5 

Ros = 8 kSZ 
k'a = I I W. 

'1 In ohe c n-arid circu't a lam^ of SSOV)68W moat b. inserted. 
~ ') M... .vul.. ~ mc a lb% of ona cycle with . m.:. of IB w uc. 



O 
Type and 

App4wtion 
Filament 

data 
Volta{aa 
13ati.Mn Current. (mA) Characteristic 

data &ese connections 

EL 91 
o°~°°~ 
.°.°a. 

CI... A I.°.I 
.mor..°. 

Vf = 63V 
!f 91A 

V. = 250 V 
i = 250 V 
R4 = 680 R 

/, 
Ls 

= 16 
= 2.4 

S ~-- 2.6 mAIV 
RI = 130 kft 
R = 16 kll 
W. = 1.4 W 
W. 4 W 

f f

s~~ 91 9a 
-Mi°f n 

~ u 
Jr~ °, 

1. 

H Al l 
"~"^^~^= 
"'a" °'"` 

Vf= 6.3V 
If = 0.2A 

Vs=VI= 250 V 
~. = 2MR 
V = 0/-5 V 

/. 
h 

=0.095/0.921 
= 0.13/0.14 a 74°/0° 

~ ~ 
kaV 90 
o o.~o 

~ p 
T 

r 
_ s

< 
` 

Ve=Vf= 200 V 
R. = 2 MR 
V, 0(~ V 

1. 
11 

= 0.075/0.02 
= 0.13/0.14 0 

- 
70°/9°

EM 4/EM 34 
T°°~°. 
°a~°..°.. 
oy°d.me 

t;~, 

i 

Vf = 63 V 
!f = 0.2A 

Vs=V~= 250 V 
R.s I MR 4 = 2.0/2.5 as = 90°/5° 

Ra'oo 0o 

~ 
9  p.

EM 4 
r .raf 

o

000 !
aA7 

o°W 

~ 

~~~ 

w h,/~~~ 

n~J~ 
~ ~~ 

Vt=VI = 200 V 
Rn = I MR 
V, = 0/--4.2 V 

h = 1.4/1.9 as = 90°/5° 

V.=VI= 250 V 
R.. = I MR l~ = 2.0/2.7 ns 90°/5°

Vt=Vi=200V 
R.. 1 MR 
V. = 01-12.SV 

21 
~ 
=. 1.4/2.0 as = 9D°/5°



l 

Eaa eo 
t ° 

V(= 63V 
17 = 03A 

vb=v(= 2so v 
R, = 0.5 Mn 
~ =-1/-16 V 

1, 0.410.01 B = 5°/50° 
.~ ~ o 

D (1'/~ ks. 
°o n ~ R

.. 
c ~~ 

N,v,l 

EQ 80 

F.M. d<eener 
A.F. ,mvGlier 

/(= U.2 A 

Vs = 250 V 
Re = 0.47 M,n 
R, = 34 kR 
R, = 3.9 kn 
R, = 560 n 

/, 0.28 
!R = 15 
/ = 0.09 
~ = 0.03 

R = 5 Mn 

/ 
p a

,kpy o° oo ar r~l~ p

➢a➢<. 
°o o~'~ ei ~~~k 

` b 

Neal 

Vb = 25U V 
Ra = o.a7 Mn 
Rrs+n+rs 

0 27 Mn 
Rp = 2.2 kS2 

t, = 0.4 
lR+n+,s 

0 
7 8 = i 50 

EY 51 
e.e.r. 

n;lr;°. ,eh< 
e:<.a;<, so d. n""~"' ID-500 kd, 
P°Ive rem'I;er 

Vj = 6.3 V 
I( = 90 mA 

V„ =max. 5 kV 

,;arn=max. I7 kV 

V,;,.,=max. 17 kV 

/, maz. 3 

=max. 0.3 

/, = x. 0 35 
/,n = maz. 80 ~) 

Gar= max. 0.1 µF 
R, = min. 0.1 MS] 
Crh= max.0.01 µF 
R: =mfr,. 0.1 Ml1 
C Ir= max. 5000 F li P /SA 

EY 80 
seo.~<. a;°d. 

e°mur 
Vf — 6.3 V 
1f -- 0.9A R+a.c')=max.4kV /, =max.180 

/°e ==max.400 
VWa =-max.650 Vs) 
Cek - ax 

5.5 PF 
Cr(r _ m 4µF 

p f  Ae. (I 
r: w o° 

y/~ i °o o Sri ,y ti ~ 
Nooal ~ ~ 

') M.,. o~l.e ri < 18°„ of ° <r<le wish a of IB µ 
•) Mro. Iu0 V (m m...) A.G+450 V. D.G r.~h de m wrh r n r, 6e mr. 

~ •1 M.,. eu6< rim. i": of one cvde wuh . m ..mom ~,f 5µ.,c. 



N 

L 

Type and 
Application 

Felament 
data 

Voltages 
Resistors Currents (xnA) Characteristic 

data $ase connections 

EY 81 '~ 
Bvoaer 

V!= 6.3 V✓. 
/f = 0.8 A 

~.. a = 
max. 4.5 kV 

/u =max. I50 
/o° =max. 450 

t f i.c~k cI a fl ~c 
i.c o° ° c i.c ~.~ ~~ 
ra. °° o° is v, i t•~ 

Lc. ~ i. .r 
G7 Cy 

~ rr. 
Nov.l 

EY 82 ( 
H.If-w.v. 

hieh v.cuuu, 
.cculyins tube 

V1= 6.3V 
/! = 0.9A 

I 

Vt, = 250 V 
= 240 V 
= 220 V 
= 200 V 
= 127 V 

/o =max. 180 
=max. I80 
=max. 18U 
=max. 180 
=max. 180 

Rr =min. 125 S2 
=min. 105 Sl 
=min. 65 Sl 
=min. 30 Sl 
= 0 Sl 

Cfileer = max.60µF 

r f is ri o c' 
p o 0 o i• c 

~~ c c [c 
~~ `~ 

o o ~~ i ~ 
4C. + i 

ey cy (~ 
Novel 

EY 86 
H.T. r<nifier 

s.r i'.v. 
,.coven 

V1= 6.3V 
/1 = 90 mA 

Vo = 18 kV 
! o = 0.15 1 = max. 0.8 mA 

r e t r, ~ oy ,v 
lco o ° po c. t: ~'~~~~ 

1 °o c  1 ~ ~' ~~~` 
t Mks ~y ~~ ~ oc. 

Nov.l 

EY 91 
Hdf.w.ve 

mcoifrin. on6e 
Recdfie. i'~~~~~~~~~~~~~~Mini~ture 

V — 6.3 V 1 
/7 = 0.42 A 

Vr, = 250 V 

Vt, = 200 V 

/o =max. 75 

/u =max. 75 

Goo= 32µF 
Rt = mm. 100 Sl 

Rt =min. 70 Sl 
VW,= max. 300 V 

r o + '~ tt 
° ° 

k o o ~.y ~~~ 

a 
o o Lt ;~ 

_~ <'t~~ 



E~2 ~~ 
cFall.wava 

re tifyta¢ tuba 
Ractffia, 

V)~ 63~ 
/! = 0.4A 

~ ~ x3~ V

_ 2X350 V —

"~ , "'+~ 
~Ret~min~i00~ 

=max. 60 C['.h= rcax. 16µF 
Rt =min. 500 f2 
V#Ip= max. 500 V 

~ ad
v var 

4 ~ 
p 

j 
e 

EZ 35 
eau-warn 

~tReceii,erube 
VI= 6.3 V 
I) = 0 6 A Vf, = 2X 325 V a = rnax. 70 

Rt =min. 35053 
CRIB= max. 16µF 
Vk),= max. 350 V 

'' 
+ o ° 
t  o 0 o t

o 0 

Oct.lk

~ ~ 
Fi~ty 
t~ ̀ ~/ ~~ 

1 
O U 

EZ 40 
Fau.,rara 

ractifyia¢ mba 
Ractisa, 

V — 6.3 V 
III = 0.6 A 

Vn = 
= 
= 

2X250 V 
2X300 V 
2X350 V 

!, =max. 
='-max. 
=max. 

90 
90 
90 

R, =min. 125 S2 
=min. 215 SZ 
=min. 300 S2 

C(et= max. 50µF 
Vk),= max. 500 V 

"o o 
° '' 

' °o o° a 

~ - ~ 
Rimloe4 

' ~ ~ 
~~ry 

Ft + ~i 
U - O 

EZ 41 
rca iri~a wbe 

Rectifier 

VI= 6.3 V 
II = 0.4A Vt, = 2X250 V o =max. 60 

Cfilt= max. 32µF 
Rt =min. 30053 
Vk)v=max. 350 V 

o0 0o at 

i  o ~ o a o 0 
f -t 

Rimlock 

(~ 1.) 6 
~~<,9 

~~ i ~~ O~C) 

' EZ 80 
ea~i-.rara 

ren0ria¢ tabs 
Ractisar 

V)= 6.3V 
/I  = 0.6A 

Vi, = 
= 
= 
= 

2X350 V 
2X300 V 
2X275 V 
2X250 V 

I, =max. 
=max. 
=max. 
=max. 

90 
90 
90 
90 

R: =min. 300 dl 
=min. 215 n 
=min. 17553 
=min. 12553 

Cfi0.=max. 50µF 
Vk),= max.500 V 

t 
f o "' k o° °o a• 

''`' °o o° to 
a ic. 
Nar.1 

i.c`4~ O 
p q 

~~ ; F) 
,kY 

g  
y 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base rnnnections 

CZ 32 
Crl~=max. 64µF 
Rt =min. 150 S2 

a 
0 a' 

(9 
(.y

F^n.w... 
recr;ty("s ~.be 

e.r~;(;.r, 

V/= SV 
1) = 2 A 

Vn = 2X500 V 
= 2X 350 V 
= 2X300 V 

/. =max. 125 
=max. 250 
-= max. 300 

G;Ir=max. 32µF 
R~ =min. I QO S2 
Cf;li= max. 16µF 

° 
o Q 

/ o 
rx 

~~ ~+ 

Rt =min. 50 f2 Oced 

GZ 34 
Vrr = 2X 550 V 

= 2X SOU V 
/, -_= max. 160 

== maz. 200 
R, =min. 175 S2 

=min. 15012 + !~ 
P^II-..... Vf ~_- 5V = 2X450 V <= max. 250 =min. 125 S2 ° o a~ v 

rea;lri^s ~^he 11 _= 1.9A = 2X400 V ~= max. 250 =min. 10012 o Q 
R.rt~s.r = 2X350 V =max. 250 =min. 7552 t o o `~~~r 

= 2X300 V 
l,P

== maz. 250 
=max. 750 

=min. 5052 
Cfimr -= max. 60 µF 

is - fix 
Onal 

i.c.0

KSOA 
Noise diodes, see p. 245 

K 81 A 

( ~ ~ ~ ( ( ( ( 1 ( ( ( ( ( ( ( 1 



s~~s~~s~~~©~~s~~~s~~ss~~s• 



T 
Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) 'Characteristic 

data Base connections 

KB 2 rm f s 
Doa61e diode 

Doecdor 
and A.C.C. 

V/ — 2 V 
!1 = 95 mA 

~ ~ 
k o a d2 

~ 
dt V 

t ~ 

Va = 135 V /o = 2.5 S = L0 mA/V 
Vg = —4.5 V R; = 16 kS2 

= 16 

KBC 1 Va 90 V 1, = L0 S 0.7 mA/V +r -t ~ 
Doable a~aaa 

ufod~ Vf~ 2V 
V8 =-3.4 V R; --- 23 kS2 

I'' 
— 16 

OD ® 9
df~ va 

e 
rb.r;~°~; I,;r, G = 0.115 A Vb = 135 V O D a 
A.F. amplifier Ra = 0.2 MS2 Ia = 0.35 g = 12.5 ea 

Vd = —2.0 V 

Vt = 90 V 
P 

Ra = 0.2 M~ /, _ .0.19 g =- I I 
V8 = —2.0 V 

Vo = 135 V !. = 2.0 S =- 0.65 mA/V 

KF 3 
Varia6lr ma 

Vim.
Vag 
VdJ 

= 135 V 
_-0.5 V 
— ~ V 

1,~ = 0.6 R; = 1.3 MS2 
C,r, < 6 mpF +f-f 9r 

Di~ 
f . , 

pentode 
R.F. or t.F. 

.mpcc., 

VI = 2 V 
!1 = 45 mA 

~Q 

93 o v e 
4 

9a 

.1 ` , 5

~ c 
U 
Vsx 

= 90 V 
= 90 V 

I, 
!R

= 
= 

L0 
0.2 

S = 0.5 mAiV 
R; = 2 MS2 

V , _ —0.5 V 



i- r- r~ r~~-- r r-- r- r r r r r r r r ~-

KK Z 
Oaod~ 

Fr a~e~<y 
~Fa+Per 

V1= 2V 
/f = 0.13 A 

V, = 135 V 
V +r= 45 V 

VJz = 135 V 
R , = 50 kf2 
~x = 8.5 V 

1, — 0.7 
/s3+ss = 1.0 

/ 2.2 
~, = 0.16 

S< = 0.27 mA/V 
R; = 2.5 Mfg 

f(+)fh QgI 

g2o va 

g 995 
P V, 90 V 

V, }3+sc= 45 V 
a = —0.5 V 

lf,z = 90 V 
R , = 50 kf2 
✓K = 8.5 V 

I, 0.7 
/83+86 I.0 

/sz I.b 
/81 0.16 

S< = 0.27 mA~V 
R; = 2.0 Mfg 

KL 4 
Ou1Dut 
pemude 

flea; A final 
DGGer 

v,- 2v 
!/ = 0.15 A 

V, 135 V 
V 135 V 

_ —5 V 

Ia 7 
/P2 I.I 

S — 2.1 mA/V 
R; _= 130 kf2 
R, _= 19 kf2 
W, = 0.44 W 
W, = I W 

+I -/,g3 

OQ ~D 
~ v e 
\4 D 
9 g2 

V, - 90 V 
Ve3 90 V 
Vs, __ —2.6 V 

Ia 4.7 
/~ 0.$ 

S = 1.8 mA/V 
R; — 150 kf2 
RD = 19 kf2 
W, = 0.16 W 



00 Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Bau corrections 

PABC 80 
Tr; Pi. d~oa. 

hi¢h-mu viode 

~(_, 9.5 V 
1~ = 0.3 A See UABC 80 except for heater rating 

PCC 84 
Dou6~. ufodc 

V/ — 7 V 
IJ -- 0.3 A See ECC 84 exec pt for heater rating 

PCC 85 
Do ble triode 

r(v.r ~nie`m) 
11 = 0.3 A 

_ 
V~ — z21 V ' — 

/, = 10 
S = 5.8 mA/V 
R; — 83 kf2 
tx 48 

w' o °co g ~yl~Yt t' 
Q °o o w ri~\~)~r 

No~.t 

V, = 170 V 1, = 10 
S = 6.2 mA/V 
R; = 8 kit 

j 100 
V 1. = 4.5 

S = 4.6 mA/V 
R; -= I I kS2 
µ = 50 



► ► ~•~s~~s•ss s s~s•~s s s ~~~ 

PCF 60 

v«,vd< 

(v~~rod~ .r.~~~) 
Twvird 

ch.r• t<ri.Nc• 
(triode •yh m) 

Fr<.urncy 
h.~e<r 

V~ = 9 V 

V. 
G'„ = 

170 V 
170 V /< 1 

= 
= 

10 
2 8 

S = 
R; = 

6.2 mA/V 
0.4 Mfg 

r r 
9a ° ° e ,a7,. \J °n v 
v+ ~~ er 

9T 

No.<I 

, 
(y /~ ~ry < ~1~~~ 
<~ij7<~ 
~~ ~ V 

V. 
V e 

= 
= 

100 V 
—2 V /^ = 14 

S = 
R; = 
µ = 

3.6 mA/V 
4 kf2 
20 

V<
V„ 
R„ 
Rk 

= 
= 
= 
= 

170 V 
170 V 
0.1 Mil 
330 SZ 

!. 
/ez
/„ 

= 
— 
= 

6.5 
2 

0.025 

S< = 
R; = 

2.2 mA/V 
800 kf2 

PCL 82 

«roue v<.md< 
Trv~.•~ 

<v~~~T<.r.<i`m) 
<h.r: %n.d<. 

pavd< .r•;<~n) 

~~ — 03A 

Vn
Vrr

= 
= 

170 V 
—11 V 

I v
/~ 

41 
7.5 

R; = 
µe,~= 

25 kf2 
12 + 

s+' rgP
'~3̂ < °~o ~o° k+ 

s r 
N•r.l 

`r•~f~~~ 
~ ~Qr~tl~ 
~ ~ v 

V 
V+

= 
= 

100 V 
0 V /. = 4 

S = 
µ = 

8mA/V 
70 



t 
Type and 

Application 
Filament 

daU 
Voltages 
Resistors Currents (mA) Characteristic 

data Base comeMions 

MAW Transmitting tube, see p. 190 

MC Flying spot, see p. 181 

MF Radar tubes, see p. IBI 

MV X-Ray tubes, see p. 220 

MW Picture tubes, see p. 182 

OA Germanium diodes, see p. 250 

OC Transistors, see p. 252 

OA 2 i 
OB ! J 

Volta>£e sa p. 231 Stabilaers 

PA 
PB 
PE 

Transmitting tubes, see p. 190 

PL 2 D 2l Thyratron, see p. 210 

PL S Relay tube, see p. 209 

PL 10 Thyratron, see p. 211 -

~nPLu06r

,.aroa. 
: ro;..i 

ch. m „c. 

VI = 25 V 
IJ = 0.3 A 

V, _= 170V 
V , -= 170 V 
J, _ —21 V 

/a
In

= 
= 

100 
8.5 

S --- 
Rr 
W, _ 

II mA~V 
5.5 k12 

10 W 

9a r 
,r ®a

0 0 0 
° o r 

. . kq) 
cOc~.l 

- ~•~ 

~+ ~ri 
i.t0 U 

Fi ~ ~ ( I O (r ft. (~ f~ (e 4 ~ ~. ~ ~ C (~ ~ t t C 



~ PL38 ~ ~ ~ ~ _ ~~ 
200 V 

~ / '~ ' ~ S ~ ~ l~ ~ya 

o°tp°~ V~= 30V Vgz = 7.00 V 1, 75 R; = 20 kS2 
p`n'°a` !) = 0.3 A V , _ —5.5 V /~ 9.0 C°„ G 1.2 pF 

<he ,enaics 

PL 81 
Line of tout 

pent°ae 
TYpicel 

<h.r.eteri,lic. 

Vf = 21.5 V 
11 = 0.3 A 

Vn = 170" V 
Vaa = 0 V 
VRy = 170 V 
V„ _ —22 V 

/, 
182 

45 
3.0 

S = 6.2 mA/V 
W = 8 W 
1 api)= max. 7 kV 

PL 82 
Frn 

. Dna o~~a°r o 
pentode ' 
Typical 

cheracterintics 

V1= 16'.5 V 
!I = 0.3 A 

V° = 170 V 
Vey = 170 V 
Vp, _ —10.4 V 

53 
10 

S = 9.0 mA/V 
R; = 20 kS2 
w'n = 9 W 
V,pE) =max. 2.5 kV 

PL 83 
via=° 

mPlifrioQ 
~ Pentode 

T>Picol 
eh.re<teri,d~~ 

Vj= ISV 
If = 0.3 A 

Vn = 200 V 
V8, = 0 V 
V,y = 200 V 
V„ _ —3.5 V 

36 
5 

S = 10.5 mA/V 
R; = 0.1 MS2 
W, = 9 W 
Ca, = 11.2 pF 
C, _= 6.6 pF 
CDg, G 0.1 pF 

9 k Octal 

No. nl 

PL 105 
PL 150 
PL 255 
PL 260 

Thyratrons, see p. 211 

PL 1267 Z 300 T, Trigger tube, sec p. 247 
') Mo.. pulse dme IB"b of o e cycle with s oI IS wec. 

O q Mo.. pul:e time 10"6 of ooe cycle with . me,tmum pf 2000 pmc. 



0 
N Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

c?ata Base connections 

PL 1607 
PL 5544 
PL 5545 

Thyratrons, see p. 212 

PL 5551 
PL 5552 
PL 5555 

Ignitions see p. 213 

PL 55571 
PL 17 

PL 5559/ 
PL 57 

Thyratrons see p, 212 

PL 5822 Ignition, see p. 214 

PY 80 
Boo:mr diode 

Bo.aree 

Vj= 19 V 
11 = 0.3 A 

V te.° r) _ 
maz. 4 kV 

/. =max. I80 
/.p = = maz. 400 

CW°= max. 6550 
pr 

Cfilt= max. 4 ~zF 
t * cc. kl r►`c' 

k o 0 o i,e. ~ c. 
o o I~(Y g 

a 
,.) ~ Novel I i. . ~~ 

PY 81 
Boo.ror d4cd. 

Boaster 

Vj= 17V 
11 = 0.3A 

Ve,e., = 
max. 4.5 IcV 

/e =max. I50 
/.° =max. 450 

t r Le~R cy a t''`' 
i•° o°o°o is U~~j~ 
r-e~ p o° /.c Y/ f'l 

i. . i c 

1 



VI = 19 V 
IJ 

— 
0.3 

V,, = 220 V 

Vf, = 127 V 

f t 
is 

Gy ~ ~~ 
k o 0 0 ~' ~' 

° ° " U ~~ o ~ 
~'~ o o ee• ~ ~ 

~ Non! 
t 

i ii  ~c ~ 

PY 82 
Helf.weve 

rec 
Rectifier 

be 

I, —max. 180 

/o =max. I80 

R~ =min. 40I2 
Ci~lr max. 60 p F 
Re = O S2 
Voinv,=max. 7OO V 
Vkry=max. 550 Vs) 

QB 
QE 

QQE Transmitting 

TA 
TB 

tubes, see p. 192 

TH Thermocouples, see p. 238 

U 30 Current regulator, see p. 239 

+) Me:. pulse ,i a 1890 of o e cycle .lih a m of IB µsec. 
q Mex. I60 V ~r. m.aJ A.C. t 450 V D.C. Caeho~deupoildve wi,h respect co heaoc r. 

O q Men. 220 V (r.me.) A.C.+ 250 V U.L. Caohode po,kive with respect m h<etm. 



~. 

> ip and 
Appl c=,xiun 

~~s 

.. a .. 

Filan:en2 
daxa 

Voltages 
llesistors Currents (mA) Characeeristic 

data 

.. .. . . .. . . ... 

Base conn~c3ions 

Ida =max. I Rida = 5 kS2 • 
. 

. 

UABC 80 
Vdaiovp=max.350 V 
Vdxiar°=max.350V 

Idio 
Idx 

=max. 6 
=max. 10 

(l~da = 
R;dz = 

10 V) 
200 S2 <. 

Triple diode VdaiovP=max.350V !~" =max. 75 ~Vdx = 5 V) 1 0 .c C) U 
hiah mu viode Ida 

Idso 
=max. 10 
=max. 75 

•da = 
(Ida= 

200 fl 
5 V) 

o s ,• o  o C•I~ FJ 

harncDmieciu I f . p8p a .O o°s 
~ 

~~iert~y~t~ 
(dced< .rsc<m) V. = 170 V !° = 0.8 S = 1.2 mA/V d m « ~,~ 

Trvi<al 
characcer;ecics 

Vf = —2 V R; = 
µ = 

58 kS2 
70 Novd 

(cd<d< <rsc<m) V = 100 V /° = 0.8 S = 1.3 mA/V 
Vp = —I V R; = 

p = 
54 k62 
70 

V =V6= 170 V / = 5 S = 1.8 mA/V 
= 44 kS2 I~ 1.6 R; = 1.2 MS2 

ec = —2 V C,,, G 2 mpF Lc. 1to Fi 
V=V6= 100 V /° = 2.8 S = 1.65 mA/V s2 y 

° 
oo ~ +p 

UAF 41 
Diode variahl< 

ma ,<nc<a< 
V/= 12.6V 
// = 0.1 A 

R = 44 kS2 
~ =—L1 V 

I~ = 0.9 R. I~.O M(2 o 
, o kr o o ~ 

r - r 
~~ i 

A~ 

o - o {$ = 170 V 
R.F. <, f.F. 

mp)is<r 
Ra = 0.2 MS! 
R,z =0.73 Mll 

!, 
/,x

= 0.58 
= 0.18 g = i8 

Rimio<n 
A.F. amdifier Rk = 2.7 kSi 

v6 = 100 V 
R° = 0.2 Mss 1, = 0.34 
FR
~fl,, 

= 0.73 MS2 !~ = 0.10 g = 7 i 



J 

UAF 42 
ni,ae .ariahse 

m~ m°code 
ReFm er s.F. 

p6Ro` 
A.F, amplifier 

' 

~ ~ 

V/= 12.bV 
/) = OJ A 

R~V~~-~156~~ 
Va, _ —2.0 V 
Vaa = 0 V 

la 
/,~ 

~_ ~ 5.0`~S 

= 1.5 
~t:~mQ~ 

R = 0.9 Mfg 
Ceai < 2 mpF 

~ ~ ) 

ya a 
d o° °o •; 
a o o k 0 o t' 

r - r 

Rimlock 

~ 

6 
~`t 

~~ + 
o — O 

O 

vi 

Va Vy= 100 V 
R = 56 kf2 
Vg = —1.2 V 
Va3 = 0 V 

/a
(,~ 

= 2.8 
= 0.9 

S = 1.7 mAJV 
R; = 0.85 Mfg 

Vs ~ 

Rk2
Va3 

=. 170 V 
= 0.22 Mfg 

= 02.7 kf2 
= 0 V 

! 
1~ 

= 0.50 
= 0.17 8 = ~ 

V6 
!b 
R~3
Rk 
V~ 

= 100 V 
= 0.22 Mfg 
=0.82 Mfg 
= 2.7 kf2 
= 0 V 

ldz 

_ 
._ 0.09 s = 75 

DolulbBle dl de 
Dceecmr 

a d A.C.C. 

IJ = 19V 
V.= 0.1 A Vdin v max.420V Id 

Idp 
=max. 9 
=• max. 54 

ea s 
k2 oo 00° 

o 
ds 

0 o a; 

R mlock 

e Fi 

~ 

~ —

p 

UBC 41 
noa6se aieae 

hieh me o-iode 
TYp;eas 

eherecteri.~ics 

V — 14 V 
Ij = 0.1 A 

Va
Va 

= 170 V 
= —1.55 V 1, = 1.5 R; 

p. 

= 
= 
= 

1.65 mA/V 
42 kf2 
70 

: dz 
9 0°  ° o d1 

a ° o o° a 

r - r 
Rimlock 

c~ cy 
i (•j 

s~ ,i 
s - o ~ Va 

Va
= 100 V 
= —L0 V 

/, = 0.8 
S = 
R; = 

!~ = 

1.4 mA/V 
50 kfd 
70 

Q 



0 

I 

Type and 
Application 

Filament, 
data 

Voltages 
Resistors Currents ~~~ Characteristic 

data Base connections 

Vb = 170 V 

UBC 41 
Re 
Rk 

= 0.1 MS2 
39 kit 

/, = 0.45 g = 37 s da o 
Do°TiU a;oae V!= 14V g °° °° df C3 e 

hioh triode 
(continued) 

A.F. ern°lifter 

1 / = 0.1 A 
Vb 
Ra
Rk 

= 
= 
= 

100 V 
0.1 Mil 
3.9 kit 

!° = 
~ 

0.28 g = 34 

a °° °° k 
r - r 

efrnfoe~ 

© + ~ 
~~'"~~ j

-O 

Va = 170 V I° = 1.5 S = 1.65 mA/V 
Vg = —1.55 V R< = 42 kit 

!L = 70 

UBC 81 
V, 
Vs 

= 
= 

100 V 
—1 V 

/° = 0.8 S = 1.4 mA/V 
R; = 50 kit 

70 ~ 
o 

•/ ~.c~ 
Douhte diode 

hfah m° trance 

ahe s<mra,adc. 
A.F. emclifaer 

V!= I4 V 
1! al A 

N, = 
w o °° s 
9 °o o° da 

° '~C~ 

~-
~y~

',', 
~~~~r~'

Vb 
Re 
Rk 

= 
= 
= 

170 V 
0.1 Mil 
3.9 kit 

1° = 0.45 g = 37 

Novel 

Vb = 100 V 
Re = 0.1 Mil 1° = 0.28 g = 34 
Rk = 3.9 kit 

~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 



0 
J 

Va=V6= 200 V 
Rrz = 70 kS2 
Urt = —2 V 

! a
/rz

= 
= 

$ 
1.7 

S = 
R; = 
Cart < 

L8 mA/V 
L5 MS2 

2 mpF 

UBF 11 
V —V6= 100 V /a =. 2.6 S = 1.3 mA,V 

Double diode 
vari.bte 

s,eeeode 
u 

ReF~ or I.F. 
,liner 

Vt = 
// = 

20 V 
0.1 A 

Rrz 
- 

70 kit 
Vn — —I V 

/~z =— 0.85 R; = 0.9 MS2 

d2 
e f
f '• 

ga .~ i . 
gl 
.3,km 

f ~ 
A 

•fir Vb = 200 V 
A.F. emvlifier Ra = 0.2 MS2 /a = 0.66 a C, 

= 
Rrz = 0.7 MS2 /rz = 0.24 g = 82 
Rk = 2.4 kS2 

Y 

Vb = IOOV 
Ra = 0.2 MS2 /a = 033 
Rrz = 0.7 MS2 Irz = 0.12 8 = 76 
Rk = 2.4 kS2 

CJ 



U: 7yns and 
Aonlisotion 

Pxl meat 
dote 

Volta 
gpWt~ Currenb (mA; Chnracteristis ~~ Boas sonneceions 

~~~-~ 

UBF 80 
Double atea. 

R.F. e< t.E. 

n.Fmmf sRe, 

~ ,•~r-

!— 
)I  = 0,1 A 

~,, 

V,=V6= 170 V 
R,,a = 47 kSl 

V„ = 295 S) 
= O V 

/e
IR

= 
= 

5.0 
I.75 

S = 2.2 mA/V 
R = 0.9 Mn 
Ce„ < 25 mpF 

i wf. 
o°Opo °1

yr~ez 
7 

NovJ 

o 
~~~) 
~~F.~y 

~ nt i1'G~ 

Ve=V6= 100 V 
R,a = 47 k5] 
Rk = 295 n 

!. 
~. 

= 
= 

2.8 
1.0 

S = 1.9 mA,N 
Ri = 0.9 Mn 

Vs = 170 V 
R =0.22 Mn 
Rr, = 0.68 Mn 
Rk = 2.7 kSa 
V„ = 0 V 

1, 
In

= 
= 

0.56 
0.20 8 - ~ 85 

Vb = 100 V 
R =0.22 Mfk 
RR =0.68 MSE 
Rk = 2.7 kn 
Vx = D V 

/e
Ir

= 
= 

0.32 
0.12 g~ = 82 

IPBL 1 
Dovble a:eaa. 

vCl.o A fi.J 
em.iiRe, 

/~ 
4 ~ 

/► 
4 

VJ= 55 V 
I! = 0.1 A 

~r 
i+ ~ 

ve = 20o v 
V = 200 V 

1I.5 V 
Rk = 175 S2 

/, 
/„ 

= 
= 

55 
11 

S = 8.5 mA/V 
R; = zo kn 
R = 3.5 kn 
W, = 5.2 W 
W, = 11 W 

~e 
i 

~ ° o eat
o~ o ez
~ °~ 

o.w 

D 4
w /;• mo w 
t~ v~ 

~~ 
V, = 185 V 
V = I85 V 
~ =-10 V 
Rk = I40 R 

le
!R

= 
= 

59 
11.3 

S = 8.6 mA/V 
R; = 23 kn 
R = 3 kS2 
W, = 5 W 

V, = 100 V 
V = 100~V 

/~ 
~R ~ "'~' l 

/. 

I l 

= 

~ 

28.5 

5 ~ 

S = 7 mA/V 
R; = 25 kfl 

~'~ 5 ~ 



~ ~ r ►- ~- r r r r r ~- r-  r-  j-  ~- r r-  r-  ~-- ~- r r: ► 

0 

UBL 21 

Vn 

(~ 
R81k 

= 

= 

180 V 
180 V 
—10 V 
140 ~ 

Ip 
1~ _= 

61 
10 

S — 9 mA/V 
2 -- 22 kit 
Ra ,= 3 k12 
H'a = 4.8 W 
Wn = II W 

Doable diode 
output Den[ode 

Class A final 
.a,plifiar 

V~= SSV 
/~ = 0.1 A 

Vn
V 

— 
= 

100 V 
100 V 

1, 
1~ 

32 5 
5.5 

S -= 7.5 mA/V 
R; -= 25 kS2 

Class AB 

acah-pall mplifier 

I~, 
Rk 

_ 
= 

—5.3 V 
I40 S2 

Ro = 3 kS2 
6Va = 1.35 W 

V, = 200 V /n min = 2X 50 
V~ = 200 V /, m., = 2X 56 Raa = 4 kS~ 
Rk = 116 S2 /pzmin = 2x7.8 W, — 12.5 W 

/,~ma= = 2x 14 

S = 3.5 mA/V 

UC 92 

V, 
v8 

_ 
= 

100 V 
—1 V /n 3 R; = 16.5 kS2 

µ = 58 
freq.=max.300Mc(s 

R.F. triode Vj= 9.5 V 
Typical 

eharadprisdn 
/1= O.IA 

V, 
Vs 

_ 
=_ 

170 V 
—I V /, 8.5 

S -= 5.5 mA/V 
R, = 12 k~ 
µ = 

Lartal 8p. 

a 

Miniature 



Type end 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) 

Characteristic 
data Base connections 

UCC 85 
Do~bl~ ufode 

V~ = 26 \/ 
/~ = 0.1 A see PCC 85 except for heater rating 

J~~~ ~_ 1  { I 1 1 1 _I 1 1 ~ L...—i~~t~ 



~ r-- r— r-- ~-- r l r =r r r -  j-  r -- art ~ 
ka+aa = 15.5 kf1 / +aa = 6.5 Se 0.75 mA/V 
R a+pT = 50 kL2 +pT = 0.19 R; = 1.3 MiZ 
[;, =-2V 

V,=Vs= 100 V /, = 1.5 
Rr:+:+ = 15.5 kf2 / +x = 3.0 Se = 0.6 mA/V 
R +pr= 50 kf1 +pT = 0.095 2 = I.0 MsZ 

_ —I V 
UCH 4 

Vs = 200 V 1, = 4.1 Self = 0.45 mA/V Triod< hevtod< 
Fr Quency 
c6.naer 

hevmde .ystem) VI= 20V 
Ra = 20 kS2 
Rx+pT= 50 kS2 

Ira+pT = 0.19 V<K = 7.5 V 

Orall•tor 
(triode aynem) 
R.F. or I.F. 

mpli(ier 
hwtodc ayatem) 

/I = 0.1 A 
V6 = 100 V 
Ib = 20 kn 
Itpa+pT= 50 kS2 

In = 1.9 
1x+pr = 0.095 

Se1F = 0.44 mA/V 
Ve,< = 4 V 

V,=Vs= 200 V /, = 5.2 S = 2.2 mA/V 
+x _ 

30 V 
/ra+x = 3.5 Rr = 0.7 M~ 

Cwa < 2 mpF 
;, _ —2 V 

=Vs= 100 V !, = 2.6 S = 2.0 mA/V 
R +x = 30 kL1 Iaa+pa = 1.9 W = 0.7 M~ 
{~, O V 
Val = —r-I V 

Oa•1 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (cnA) Characteristic 

data $ase connections 

UCH 4 
A.F. emr,hfier 
(,rioae .yaem) 

Tcoical 
cha . ren.rio 

pfioae .y.le m) 

Vb = 200 V 
R, — 100 kS2 
Vs — 

—2 V 
/o = L5 g = 10.5 

Vb _- 100 V 
R, = 100 kS2 
Vs = —I V 

1, = 0.68 g = 10.5 

Va = 100 V 
Vs = 0 V 1, = 12 

S = 3.2 mA/V 

Ri = 7 kS2 
µ = 22 

UCH 11 
Triode he.ode 

F` a~ee: y
(he.oae,y„em) 

O.cillerar 
adede v,iem) 

r ~ ~ 

V1= 
Il = 

~ 

20V 
0.1 A 

~ 

Va V6 = 200 V 
Rsz+sa = 40 kS2 

Vx3+s r _ 50 
V 81 

/, = 
/sz+&a = 
183+s r = 

2.5 
3.0 

0.16 
Sr = 0.75 mA/V 
Ri = I.0 MS2 

e~ 
~~ : .~ '. vt ~~ !' k,m 

°~~ 
Y

yP'~' 
~yl~; •~ 
4~~

.

~ -

o 

Fj 

Va=Vb= 100 V 
RPi+x+ = 40 kS2 
Rn+aT= 50 kS2 
Vsi = —I V 

/a = 
1~+84 == 
183+sT = 

1.2 
I.5 

0.10 
Se = 0.45 mA/V 
Ri = 0.6 MC 

Vb 200 V 
Ra = 30 kS2 
Rs3+s r — 50 kf) 

1, — 
1x3+, r = 

2.8 
0.16 

Vox = 7 V 

Vb — 100 V 
Ra — 3p0,~kS~ 

~ 
~sT~ 

5 l ~ 

/, = 
+s ,_ 

~ ~ 

14 
0.10 ^

~ l 
Vo y = 4 V 

l 



ucx zi 
Triode hevtode 

Fr quency 
<h.ne<r 

heveode system) 
(h<illator 

@riode arat<ml 

Ra
F. or I.F. 

dine. 
hevtode system) 

Vj= 20 V 
//= OlA 

w 

Ve = 200 V 
Raz+a+ = I5.5 kS2 
Rpa+Br = 52 V 
V8] 

/, = 3.5 
l+a+s+ _-- 6.5 
/aa+a r ￼ 0.19 

S< = 0.75 mA/V 
R; = I.0 M1Z 

Ve = IUO V 
Rsz+a+ = 15.5 kSE 
Rea+sr= 50 kf2 

/a — I.5 
/az+w = 3.0 
/aa{IT = 0.095 

S< = 0.58 mA/V 
R; = I.0 M~ 

Vn = —1 V 

Ve = 200 V 
R. = 20 kf2 
Rsa+aT = 50 kS2 

/, = 4.1 
/xa+aT = 0.19 S<st = 0.45 mA/V 

Voa< = 7.S V 
9< 

s / ov v o ys 

V6 = 100 V 
Ra = 20 kf2 
Ras+er = 50 kf2 

/, = 1.9 
/aa+aT = 0.095 S<st = 0.44 mA/V 

V„< = 4 V 

m,o ~ o~ 
0 0 
I ! 

95~ 

Loa.l 8 v. 

V, = 200 V /, = 5.2 S = 2.2 mA/V 
~n+a+ — 0 V 
V p, _ —2 V 

/cx+a+ = 3.5 R; = 0.7 M~ 
C,yt < 2 mpF 

V, = 100 V 

+~ = 0 
V st 

/, _ 2.6 
/n+n = 1.9 S 2.0 mA/V 

R; = 0.7 M~ 



Type and 
Application 

Filament 
data 

Voltages 
i2esiators 

UCH 21 
A.F..malifier 
Oriod< .yat<m) 

Tycaie.l 
ch.n toiatie. 

Vy == 200 V 
R, — 100 k12 
Vr ￼ 2 V 

Ve = 100 V 
R, = 100 kS2 
Vr = —I V 

V. 
Vr

= 100 V 
= OV 

UCH 41 
Triode 

Fr<vo<nar // = 0.1 A 
~ho~<r 

(hrrode .yrtem) 
o <mao. 

i~~~ode r.tem) 

V~Vs= I70 V 
R, = 22 kS2 
Ra = 47 ks2 

+rT ' 20 ks2 
n —1.8 V 

Ve=V6= 100 V 

Ra = 47 ksl 
R +rr = 20 kt2 

Vb = 170 V 
R< = 10 kS2 
Rya+rr = 20 kf2 

Currents (mA) Characteristic 
data 

!, 1.5 g = 10.5 

/, = 0.68 r = 10.5 

I, 12 R1 = 3 6"kf2~ 
µ = 19 

/. = 2.2 
1n+r. = 1.9 

In+rr = 032 
= 0~4~ ~~ 

/< = I.0 
/n+n = 1.0 S< = 0.32 mA/V 
/ra+r r = 0.20 R, = 1.4 MA 

~ = 4.9 S<tf = 0.6 mA/V 
/ra+r r = 0.32 Vo.< = 7 V 

Base corrections 

-~ -(~ ~-C"'{-{-'~^'(-~'-'~-~-+E--fry-~-~--~.--~C~•-+C--S-~-



J J I 1 I I J l i. i '~ i i - 

UCH 41 
(corm.,°ed) 
o,cin.~oc 

RrSode ,ratan) 

Vf= 
/! = 

14V 
0.1 A 

b'b = 100 V 
R< = 10 kS2 
Rs~+a7= 20 kS2 
Vmc = 4 V 

I ° = 
/ra+rT = 

2.8 
0.20 

S<R = 0.56 mA/V 
So = 1.9 mA/V 
µ = 19 

~~ o o " ' 
'~ ° o .r 
* 

°o °° k 
- p 

Rimlock 

~ ~ uFr! s 

~~ i •~ 
(I 

UCH 42 
r.ioa< 

Fre°°ency 

(hexode,y,zem) 
o,cat.zoy 

(viode ,r,iem) 

V1= 14 V 

~ 

V =Vb= 170 V 

RQ = 27 kS2 
R a+rT = 47 kf2 
i 8, = 1.85 V 

to = 
/xz+ra = 

1~+aT 

2.1 
2.6 

0.20 
Sc = 0.67 mA/V 
R; = L0 MH 

q, y~ o~o< 
a °° °o 

rr 
~N o° °o /yr 

Rimlock 

(' ~' ©i~~ 
~~ i  ~ 

~°=Vb= l0A V 
R, = 18 kSZ 
R, = 27 kf2 
vn+rT 

_ 
—140 V

/. = 
/,r+ra = 

Isa+rT = 

1.2 
1.5 

0.10 
Se = 0.53 mAJV 
R. = 1.2 Mss~2 

V6 = 170 V 
~ = 10 kSZ 

Vosr 
rT 

_ 
4$ 

V 

/° 
/ra+aT = 

5.7 
0.20 Set(= 0.65 mA/V 

V6 100 V 
R° = 10 kS2 
R~ac ar = 47 kf2 

4V 

1, — 
I~+rp = 

3.1 
0.10 

Set(= 0.6 mA/V 
S° = 2.8 mA/V 
µ = 22 



rn Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

UCH 81 

R. F~Por d1.F. 

(hen~od~~.r,tem) 
Trn:o.t 

ch,ra~~or:,uc, 
(o-;ode ,ncem) 
. o.~ai,~or 

(idode ,r•~oo+1 

VJ— 
/J =~ 

19V 
O.I~A 

Va—VB= 170 V 
Raz-Fax = 10 kS2 
Rs,+xr = 47 L[l 

l a
/s.,-Faa 
I„+8T 

= 
= 
= 

3.25 
6.7 
0.2 

S~ ==0.775 mA;V 
R; = I MS2 
R.q — 70 kSl 

$ys,x °°°oos", 
g °° o°  +r 

~~~ 9i
Nor.1 

~! ~~ 

V~~~S 
' s 

Va=VB= 17O V 
Vsz+ax 

— 
18 

V a 

/x
/n+rx 

= 
= 

6.8 
3.5 

S = 2.4 mA/V 
R( = 0.7 MS2 

Va = 100 V 
Vs = 0 V 

/x = 13.5 S = 3.7 mA/V 
R; 

- 22 
kSZ 

—
V6 = 170 V 
Ra = 22 kfE 
RBA+sr = 47 kSZ 

/x 

l„ +ar 

= 

= 

4.5 

0.2 

S~((= 0.55 mA/V 

UCL 11 
Triode ompue 

revode 
Trn:=, ( 

~bxrx~~~r;,,;~, 
bdod~ ,r+~,m) 
c(a

mo( ~~. 
"( 

Geaode sv,~em) 

VJ= 
1 = J 

60 V 
0.1 A 

V — 202 V /x = 2.0 
S = 2.1 mA/V 

— ~A ~ — 
60 gZ( 

aT
~~ ~' 
aQ

y 

ry 
`6

F~~ ~ ~ 
a = 200 V 
V = 200 V 
Vs = —8.5 V 

/x 
/ a 

= 
= 

45 
6 

S = 9 mA/V 
R; = IS kS2 
R, = 4.5 kS2 
Wo = 4 W 

OF 9 
Ver;eble mu 

R.Fe°or d(.F, 
pmnt;G~r 

VI= 12.6V 
/J = 0.1 A 

Va V6= 200 V 
R = 60 kSl 
~~g _ —2.5 V 
Vq~ = 0 V 

/, 
/ x a 

= 
= 

6 
I.7 

S = 2.2 mA/V 
R,• = L2 MS2 
Cx < 2 mpF ai m a ~9~. ~ o 0 0° g2 

/ ° ~ ° 
k g3 

t)«.( 

~ ~ ~ 
. .F)/ ~(:y 

ry + ti 
'V U 

V,= [.b= 100 V 
R8z = 60 kf2 

V, _ —L30 
V~ 

/, 
/xz 

= 
= 

3.2 
0.85 

S = 2.0 mA/V 
Rj = 0.0 MS2 

I 



r 

OF 9 
k~mi~~ed) 

A.:~. .mnGfi~r 

~ m a 
/ o o ~j E

o~ o 

~ °q o°
k g7 

~% •1ci 
~ ~ vi 

•fl (I 

V = 
/J1= 

126V 
0.1 A 

Ra = 0.2 Mfg 
Rg, = 0.8 Mfg 
R4 = 2.5 kf2 
Vaa = 0 V 

/, 
/n

- 
= 

0.65 
0.17 

g = 88 

Vb = 100 V 
Ro = 0.2 Mfg 
R,z = 0.8 Mfg 
Rk = 2.5 kf2 

/ 
I~ 

= 
= 

033 
0A8 

g = 82 

Vta = 0 V Oeal 

V. = 200 V 1, = 6 S = 2.2 mA/V 
R,~ = 70 kR 
Vg, _ —2 V 

I~, = 1 .7 R; = 1.5 Mfl 
C,~i < 2 mpF 

OF 11 V,=V6= 100 V / = 2.8 S = 1.8 mA/V 
V.ri.bk m~ 

pentode 
R' FT or I.F. 

~ 70 V 
+1 

Ip' = 0.9i R; = LI Mfg 

? 
~~~ 

r ~ fl 

A.F. .mvlifier 
/) 

= a' I A V6 = 200 V •$k,Gq' ,.y\a a 
Ra = 0.2 MR 1. = 0.76 ~' ' 
R„ = 0.6 Mfg lea = 0.26 g = i7 
Rr~ = 2 kf) 

Y 
Vb = 100 V ' 
Re = 0.2 Mfg /, = 037 

Rk = 0'2 
~f2 /~ = 0.12 g - 6G 



AType and 
pplication 

Fiament 
data 

Voltages 
Resistors Currents {mA) Characteristic 

data Base connections 

V,= Vg== 200 V 1„ _- 6 S =. 2.2 mA!V 
R,z — 60 kS2 
Vr, =-2.5V ~ 

la, = 
~ 

1.7 R; = L0 MS2 
C,r, < 2 mpF 

V,:, = 0 V 

V,=Vb= 100 V 
R z = 60 k2 j, 3.2 S = 2.0 mA/V 

OF 21 
V.rf,bl. Mtr 

n..md. Vj= 12.6V 
V„ =-1.3 V 
Vsa = O V 

/,, = 0.85 R; I.0 MS2 
9" d

na 0000 gr 
v w 

~~ 
Vb -= 200 V 
Ro 0.2 MS2 /. 

R.oF. r LF. 
mpiflie` 

jj = 0.1 A o ~ o 
' o o k ~ ~ i a 

n. F. nmcGfie` == 
Rea = 0.8 MR /r_ 

= 
-= 

0.65 
0.17 g = 88 r< i o.,: 

R4 = 2.5 kit 
Vp, = O V Lo[tel Bp. 

Vb = 1C0 V 
Ra = 0.2 MS2 1, — 0.33 
Rra = 0.8 MS2 /a. = O.GS a == 82 
Rp = 2.5 kS2 
Vs, = 0 V 

V. = 170 V $ - 2.2 mA/V 
R„ = 40 kit j, _= 6 k = I.0 MS2 ~~. .a "tt ~ 

" V ~le~mu 
o<Moe~ Vj— 12.6V 

jj = 0.1 A 

V„ =-2.SV !r, = 1.75 C,,, G 2 mFF [; O° °o yr 
o o k~Q

~<•i 
~i~ti Vo = 1C0 V 

R.F. or l.F• R a = 40 kS2 !, 
I
= 3.3 ' S = 

~1
.9g.mA~V 

y
>• - 

~
i
<~~ 

O - c> 



OF 42 
(LF. ~rmade 

ch ecic~eleaa 

Vj= 21 V 
!/ = 0.1 A 

Va = 170 V .. 
V+i = 170 V 

~ e = U V 

/o
!ca 

= 
= 

i0 
2.8 

S = 8 mA/V 
.Rt = 0.3 M(2 

R.a G 1060 
12pF 

D) D] 
+ o' ° 
+' °_°o w~ 

Rimloek 

cJ , 
~~ ~ 
«~ ( `~ 

OF 80 
R.F. pentode 
R.F. m t.F. 

.m°suer 

Vj= 19V 
It = 0.1 A 

Vo >= i70 V 
V = 0 V 
~ = 170 V 
~ _ —2 ~/ 

/, 
/~ 

= 10 
Z.5 

S = 7.4 mA/V ~ = 0.4 Mfg 
a+t < 7 mpF 

r~ 
N ° ° o 

o 
0 0 
° o ~ ~ 

Noval 

`(; 
Q OF 85 

R.F. v.riable 
m. °eoroae 
R.F. or t.F. 

.mvlifier 

V — 19 V t — 
!t = 0.1 A 

V.=Va=' 170 V 
R = 27 kfl 
V~j+;~ _ —2 V 
•aa = 0 V 

! 
/,+ 

= 9.7 
2.6 

S = 5.8 mA/V 
R; = 0.2 Mil 
Re° = 1.4 kf2 

OF 89 
V.rieble mo 
R.F °or aLF. 

amalilicr 

Vj= 12.6V 
!t = 0.1 AV R

Va - 170 V 
V = 100 V 

= 0 V 
Y•pr = —I V 

!a 
18.. _- 

12 
4.4 

S = 4.4 mA/V 
IL = J 0.3 Mil 
Capr < 2 mpF 

t  f  t

' * o° ° °o ° 
•. o° o° •~ 

~ Dy 

Novel 

4)

v 6 ~+ 
r ~ «i 

n c;U 

~O 



N 
O Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

UL 41 
op~pp~ 
penz°de 

claT n t;^°I 
"I'E"' cl,„ AB 

e^,h-pull 
p,nsse, 

Vl = 45 V 
If = 0.1 A 

V°
V~ 
Vp, 

170 V 
= 170 V 
__ —10.4 V 

/° l~ 
= 

= 
53 
10 

R; = 
R = 
Wp = 
W = 

9 
20 k 

V 

3 k52 
4 W 
9 W 

.2 

~` °~ ~~ °~ a o 0 0o ky4 

t - t 

fs;n,l^=~ 

(! ~ 

© ~~ ~ +~O 
O O 

V, 
V az 
Va, 

= 100 V 
= 100 V 
_ —5.7 V 

1°
/ ez 

= 
= 

29 
5.5 

S = 
R; = 
R° = 
Wp = 

8.0 mA/V 
18 kS2 
3 kS2 

1.35 W 

V°
Vax
Rk 

= 170 V 
= 170 V 
= 100 4 

/°m;^ 
!°,p°, 
/ xp,;p 
fxp,°. 

= 
= 
= 
= 

2x 44 
2x 49 
2x 8.8 
2x 16.5 

R°° = 
W, = 

4 kS2 
9 W 

UL 84 

~~~ d~ 
Cleee A G^a1 

°mpGfier 

VI = 45 V 
ll = OJ A 

V° 
V~ 
Va, 

= 165 V 
= I65 V 
_ —11.3 V 

/, 
h 

= 
= 

73 
4.5 

S = 10.5 mA/V 
R; = 20 kS2 
R° = 2.4 kt2 
W= 6 W 
W° = 12 W 

to 0 o!c. 
"'q2 0 0~ 

v o o° tc. 
xe. s2 

Novel 

4y O.a 
`ia` r 
n ~ti 
[el'y F~ ~ V 

Vaz 
Va

= 100 V 
= 100 V 
= —6.7 V 

1° 
lax

= 
= 

43 
2.8 

S = 
R; = 
R° = 
W, 

9 mA/V 
20 kSZ 

2.4 kit 
1.9 W 

L ~ ~ t t 



N 

1 

UM 4 
Tunine 

indkemr 
b< 
+r~lem) 

Ian na~,iy. 
.ra.m) 

'~ • 

Vp = 12.6 V 
/p = 0.1 A 

vd 1v,= too 1 ► 1 ~'.~ ► ► ) ) )) S ~'~ ~~ 
R„ = I.0 MS2 /p = 1.4/1.8 al = 90°/5°
Vp = 0/-4.2 V 

Vy=V1= 100 V 
R„ = I.0 MS2 
Vp = 0/-2.5 V 

4 = 0.40/0.52 a, = 90°/0°

vb=v,= zoo v 
Rae = I.0 M~ 
V8 = 0/-12.5 V 

/7 = 1.4/2.0 a2 = 90°/5° 

V6=V1= 100 V 
R,~ = I.0 MS2 
V, = 0/-8 V 

11 = 0.40/0.61 a, = 90°/0°

e20a 
i 

k,9' a;07 

o.f.l 

UM 34 
r nine 

Gensidve 
.yel<m) 

Ian n.aiy. 
.m.m) 

6'p = 12.6 V 
{p = 0.1 A 

V6=V.= 200 V 
R°, — I Ms2 
V, = 0/-4.2 V 

!7 = 1.4/1.8 a, = 90°/5° 

Va=V7= 
200 V 

R°z — I MS2 
Ve =0/-12.5 V 

!t = 1.4/2.0 a, = 90°/5° 

f af,0f 

9 

r ea,aa 

O<al 

UM 80 
r°n 

Vf = 19 V 
/p = 0.1 V 

Vy=V7 = 170 V 
R° = 0.5 MS2 
Re = 3 MS2 
ve =—tl-1z v 

la = 0370.01 p = 550° 

Nov.l 



N 
N Type and 

Application 
Filament 

dnta 
Yoftages 
Resistors Currents ~~~ Characteristic 

data $sae eonneMioos 

UY 1 N 
H.If-w 

recaif>cnr tuba 
R. utia. 

V/= SO V 
77 = ~0.1 A 

Vr, = 250 V 
Vr, = 127 V 

!, =max. 140 
/. =max. 140 

Rr =min. 175 f2 
Rr = 0 S2 
Cf;lr=max. 60µF 

a C7 47 
° o° °o «~~~cy 
I o-O-o o o ry +dal a o ~ 

Ocaal 

UY 11 

re shin¢ tube 
Racaifur ~f = OJ A Vt. = 250 V /. =max. 140 Gila= max. 160~F 

,:, 

~ ''>~ fp\~ .~ 

Y 

UY 41 
H.If-wave 

reedfyi°¢ tube 
= UY 42 

1JY 42 
H.If-w.>a 

recut>i°¢ mb. 
Raiser 

Vf= 31 V 
/! = 0.1 A 

Vr, =max. 250 V 
Vr. =max. 220 V 
Vr, =max. 127 V 
Ve. =max. 110 V 

!, =max. 100 
=max. 100 
=max. 100 
=max. I OO 

!an =max. 600 

Rr =min. 210 fl 
=min. 16052 

0 S] 
0 R 

Cslr= max
/
. 50µF 

r do o° ,c ~c~ k~ ~ 
a o o k 

o o Ea i b 
I - I ra - ~a 

RimlaY 



N 
W 

- ,~ ,--~ 

UY 82 
t!•it'"•`'• 

recr,lrine rube 

,- }- 

V — 55 V 
1 f = 0.1 A f 

,-- ,- ~-- ,- t- t- ,- ~-- ~- ~--1- ►- ,- ►- r- r 

See EY 82 except for heater rating 

UY 85 
Hd4»~.« 
r•a.(1<r 

V 38 V 
f

/~ 
_ 

0'I 
A 

Ver = 250 V 
-- 220 V 
=- 127 V 
= 110 V 

1, =max. 110 
—max. 110 
= max. I10 
-max. 110 

/<c =max. 660 

Re =min. 100 S2 
=min. 90 S2 
-= Of2 
= 0 f2 

Qiir<r= 1001rF 

c. 

a 
no 

0 0o i.~, °~~i 
° 

'~~~ o o ic. ~~ 
@ a ` .itiC4 
Nord 

HYW92 

h,ah-. .~ 
n<GH<r 

m 
V f = 26 V 
/~ = 0.1 A 

Vr, = 127 V 
V„ = 110 V 

/, =max. 70 Rr = 0 f2 
Csh<r= IOO pF 

f c 

t o ° o a r~ ~ ~ 
ro. o o ~.~ rj 

° ;~ 
is °k ~ 

O 

M.ni.rure 



Type and 
Application 

Filament 
data 

Voltages 
Resuton Currents (mA) Characteristie 

data gale connections 

lA3 
sfus~r diodr 

oeocaor 
V~ = L4 V 
// = 0.15 A 

Vdiuvo = 
max. 330 V 

/d 
/da 

= 
= 

mex. 0.5 
max. 5 

Vw =max. 140 V 

y ce. 

,a e ~oa 
o o 

t ~ 

Mini.mm 

C7 ' . 

~~
%~~ 

o`i-~i

lABs 
t~ecrodc 

Fr oucncv 
chon¢er 

sce DK 96 

lAC6 
Fi.,rod~ 
Fr auenry 
cha~¢er 

see DK 92 

lAH5 
Diode 
pentode 

see DAF 96 

1 AJ 4 
R.F. penmde 

see DF 9b 

1B24A 
1 B 35 

~ —( —~ 

TR and ATR switches, see p. 243 

~ --1 —{ --1 —~ --~ —( ---( —( --( --( —{ —( —( —1 —1 —~ 



~ ,— 

2L4 

R. F~nor dl.F. 
•mvlli~er 

~ ~ 1 

V — 1.4 V 
/))= 50 mA 

~ ~ ~ ,~ 
V a = 90 V 
~~ = OV 

~ ~ ~.~~oz; 
! q = 4.5 
/aa = 2.0 

Are 
R; = 0.35 Mta 
Cva,< BmPF 

~ i~' ~~ ~"d _ j 
sa o ° 0 9 ol~ci 
ao oya ~~~! ryo 

o —o~~ii+ 't9 3 "F 

nritn~e~gre 
Va = 90 V 
1 ja — 67 0 V

c, —

/q = 2.0 
fsa 1.3 

S =0.925 mA/V 
Rr = 0.6 MS2 

2 M 3 
r~e~ee

~~a~ee~er 
see DM 70 

1R5 
t~evrede 

Frequency 
changer 

see DK 91 

1S5 
Diode 

venrode 

seeDAF91 

IT4 
V.rieble 

mu ven~vde 
see DF 91 

N 
to 



N 
O~ 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

2742 
2 J 42A 
2 J 49 Magnetrons, see p. 243 

2750 

2 K 25 Klystron, see p. 243 

Vf _= 1.4 V S = 1.9 mA(V 
V° -- 135 V R; = 90 kS2 
V~ = 90 V 1° 

! 8e 
= 14.8 

2.6 R = 8 kS2 
3'A 4 Vsi = —7.5 V — GV° = 0.6 W 
Output W° 2 W g7 

CI°s, A .4.F. 11 = 0.2 A V! = 1.4 V S — 1.9 m.4IV ° 
° 

° 
d 

`T~ y
S.°°t °maus~, 

R.F. fieal 
sm,re°, 

Gu e~~ 
en ~eiioe 

l j ~= 2.8 V 
/! = 0.1 A 

V° = 
Vaz = 
Var -_

150 V 
90 V 

—8.4 V 

/° 
laz 

= 
= 

133 
2.2 

R; = 100 kS2 
R° = 8 kit 
!a✓° -= 0.7 W 

o 
t 

o ° 
..t 

M.°sure 

~~~~ 
0;+6+~ 

V! = 1.4 V I° i8.3 V° = 150 V = {req. = 50 Mc/s 
~aa _ 

Q 5 
V 

~,esi = 06.3 W = 1.2 W 
~ f ( ~ ~ °f 

_ 
~ ! 1 ~ ~ ~ ~ ( ~ C 



N 
J 

~ 3 >_ ~ 
De 

Tvr,~cal 
d< 

heracurisGcs 

ft.
:mou=pull

c .e~uar,r 
~r~rm~rrena 
opefnlien) 

► Tyr 
Vj= L4V 
11 = 0.22 A 

Vj= 2.8V 
ll = 0.11 A 

V, = 
VB — 

rr 
90 V 

—2.5 V 

~~ ~-~-r_r~.~~-
/e ,= 3.7 R; = 8.3 k!Z 

;x = I S 

r r -
9r 

k 

Q, ° ° ° -r r 
tV'titliatUfe 

r r- r 

~~^~~ 
—o~s~, 

i'n = 
Var = 
V,p = 

133 V 
—20 V 

2x45 V 
/. / 
a 

a 
_ 

2X IS 
2x2.5 

freq.= 40 Mc/s — W, — 2 W 

3C4 
ouePne 
ryenlode 

see DL 96 

3 C 45 Thyratron, see p. 210 

3 Q 4 
OPrPuo 
pen lode 

cf.r, n s~naf 
emnlifier 

V — 1.4 V 
1! = 0.1 A 

VI=2.8V 
1/ =SO mA 

V — 

Var = 

86 V 

~ 5 V 

1 

laz 
= 
= 

8 
I.8 

S = 2.0 mA/V 
R; _- O.I I MS2 

W, = 0.29 W~ 
W, = 1.2 W 

92 
9t ° o ° ,9j 

i O O d 
o 0 

r .r 
Min6rure 

r/u.r~~cy 
~, 

~rY r'y
o~sri d. —e — 

Vsr 
86 V 

—4.3 V 
1, 
/~ 

7.0 
I.5 

S = 1.9 mA/V 
R; = 0.12 MS2 
R. = 10 kSE 
W, — 0.27 W 

ons 
4 

yentode 
see DL 92 

ou`n 
4 

pentode 
see DL 94 

r 



N 
Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) C6aracteristio 

data Base connections 

4 C 35 Thyratron, see p. 110 

4 J 50 
aJ~s ngagnetrons, see p. 243 

5 C 22 Thyratron, see p. 210 

5 J 26 Magnetron, see p. 243 

5 Y 3 GT 
F°u-wa.e 

reclirvins tpbe 

V~= 5 V 
l/ = 2 A 

Vr, — 2x500 V 
Vr, — 2x350 V 

/, 
I, 

= 
= 

84 
125 

Rr =min. 140 i2 
Re =min. 50 t2 
Cfamr= 10 p.F 

a' 
° °' 

0 ~ r ° t

o~t.r 

(~ 
~~~ 

i~ 
~r y 

6AB8 
Trioda 
Oulput 
pentode 

see ECL 80 

6AJ8 
T"°a` hrntode see ECH 81 



N 

sacs 1 
e Trnni~:ide 

eb.r.e~ed.;ie. 

) ) 
Vf= 6.3 V 
II=0.175 A 

) _) 
V Y -= 
~; _ 

Av 
120 V 
—2 V 

► 
! a
/az

1 
= 
— 

► 'Is 
7.7 
2.4 

~ lE 
. 
~ 

R; ￼ 0.7 Mfg 
Rea = 2 kS2 
Cna;< 0.02 pF 

) ► _ ~ 
f o o~ _ 

k'9s. c o 
91 -

9~ iw~ 

Mini.wre 

6AK8 
Trioie diode 

Mc6 m 
«lode 

see EABC 80 

6 AL 5 
Dooble diode 

see EAA 91 

6 AM S 
Ooine~ ae~mde 

see EL 91 

6AM6 
R.E. nrnmde 

seeEF91 



0 Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (m.4) Characteristic 

data $ese connections 

6 AQ 4 
cr...d.d-er~d 

~r;.a- 

r.<
°~rd

r6. «n.n" 

Vf= 6.3 V 
// = 0.3 A 

V. -= 250 V 
V =- —L5 V 
Rb = 150 S2 

/, — 10 

S = 8.5 mA/V 
2 = 12 kSl 
~` 

_ 100 
W. -= 2.5 W 
R., —_ 400 S2 
(req.=max.250 Mc/s 

~ ~ w 
o ° o 

w o o y 
o o,

Mtoi.mo- 

6 A 5 
Ooe~ ~ 
q."`.a. 

a... a c..i 
.mou~~.r 

V — 6.3 V 
// = 0.45 A 

V. = 250 V 
Vg = 250 V 
vxr = —12.5 V 

/, 
1,, 

= 
= 

45 
4.5 

S 4.1 tnA/V 
R; 52 kt2 
R, 5 k4 
W. 4.5 W 
W. _= 12 W 

r , 

w 
r o ° o 

~ o 0 9z 
yi 9r 
Mini.mra 

~ ~ 
~/~~ 

~'"~Jve 
~~~~',~~~~~ 

6 AQ 8 
Doubly .node gee ECC 85 

6 AT 6 
D.~b!. d~.a. 

' hiah m. uf.d. 
Trv~r.l 

cb.r.ce.ri.uo' 

( ( 

V1 = 6.3 V 
// _' 0.3A 

( ( 

V, = 250 V 

Vf — —3 V 

V, = 100 V 
Vf = —I V 

( ( ( 1 

1, 

/" 

1 

= 

= 

( 

I 

0.8 

( 

S = 1.2 mAjV 
R; = 58 ks2 
~. = 70 
S = 1.3 mA/V 
R _ 

54kS2 
µ — 70 

( C ~ 

~ } p? 
0 ° o 

w o o n 
° o +

nr.;.~.r. 

(. ( ( 

n o 
u~~ r~ 

~C'1►t, 
v 

C ~ 



w 

R6 AU t6 < 

<he e~°:`->I~i« 

VJ= 6.3 V 
IJ = 0.3 A 

i g, _ I50 V 

Vaa — 0 V 

/ai = 4.3 Rr = I M~ s

yJsra 
o 

~,~ g 
o o 

Mini<wa 

~~"tf"'~ 
-~~ 

= 100 V 
Vs, __ —I V 
I~aa — 0 \/ 

!~ = 
5 

2 . R; — 0.5 M~ 

6AV6 
Double di°d< 

high m" .and< 
eC"i<.1 

ch< iuiaic< 

VJ= 6.3V 
!r = 0.3A 

V, = 250 V 
V — —2 V a I ° 1.2 

S' _= 1.6 mA~V 
R; — 62.5 kS2 
µ I00 

~ /~ f ood

k0 °~ ° °, 

Mini•mre 

~~V r,

~~ 
a~ 1~ 

v 

6 BA 6 
v.ri<bl< 

"'° °`"`°d` 
R.F. or LF. 

amnGR<, 

V7= 6.3 V 
IJ = 0.3A 

Va=V6= 250 V 
Vta = 0 V 
R , = 33 kS2 

~~ _ —I V 

/° 
Isz 

-= 11.6 
4.5 

S 4.5 mA/V 
R; _= I MS2 
R<, _= 4 kSZ 
Cost < 3:5 mpF 

s
~ ° ° o , 

9d'a o o ~ 
9 

M.n~.mr< 

c. (~ 
/~~ a v 
~1~' 

y 

~'- Va Vb== 100 V 
Vs, ~-- 0 V 
Vs, -= 100 V 
Va. __ —1 V 

/, 
/sz 

- = 
— 

10.8 
4.4 

S -= 4.3 mA/V 
R; _ = 0.25 MS2 
R<, = 4.3 kS2 

6 BE 6 
Heo[ode 

Fr<au<n<r 
<h.na<` 

V(= 6.3 V 
IJ >= 0.3 A 

Vn = 250 V 
Va,+aa =° 100 V 
Vs, ---1.5 V 
Rs, _= 20 kS2 

/° 
/sza-sa 

Is, 

= 
'= 

.-= 

3 
7.1 

0.5 

S< -=0.475 mA/V 
R; -= I MS2 

~o ° o '
ky5 0 o p2,gl 

0 0 
9 aJ 
iori<mre 

~ 
by 1 ~! 
~ ;.~ 

v 



W 
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Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ese connections 

6 BE 7 
Ee~eode 

see GQ BO 

6BQ5 
o„to„~ 
o<~rode 

see EL 84 

6 BQ 7 A 
Double «'ode 
cherxc%: ~ri<: 
ever nrarem) 

V~— 63 V 
17 = 0.4 A 

Vv
Rp 

= 
= 

I50 V 
220 S>_ 

/o — 9 S = 6.4 mAIV 
R; = 6.1 kS2 
N' — 39 

f ~ ~ 
Ka oO° g 
g. °o o° o 

+' s 
Novel 

`~ v~ 
vet r~ 

vi1 ~ e~ 
~ Gi ~ 

6 BR 5 
T,,,,;,,g

wa~<aror 
see EM 80 

6 BX 6 
R.F. veetode 

see EF 80 

6 BY 7 
R.F. v.rieb~e 
mu venrode 

1 ( ( ( ( ( ( ( 

see EF 85 ' 

t f ( 1 1 ( I I i 1 1 



w 
w 

6CA7 
Optpat 
pentaae see EL 34 

6 CB 6 

Roil o n a<t 
Typical 

etiataetetiaiea 

VI= 6.3 V 
11 = 0.3 A 

V, 
Vas
Vim, 
Rw 

= 
= 
= 
= 

200 V 
I50 V 

0 V 
180 Sl 

/,. = 
Iu = 

9.5 
2.8 

S = 6.2. mA/V 
R; = 0.6 MD 

r 

a 
oo ° oo 

z 
o o 

s gf 9~ 
mtini,tate 

u 

~ 

~ 
~~ 

~ 

6CD7 
n aina 

i meat^t see EM 34 

6 CJ 6 
Line utput 
pentode 

see EL 81 

6CK6 
vide^ 

mplifyina a 
pentode 

see EL 83 

6CN6 
Optput 
pentode 

see EL 36 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic ~~ Base connections 

6 CQ 6 

mu veniod~ 
see EF 92 

6DA6 
v.dbde ' see 

mu veniode 
GF 89 

Dn 
B 7 ~6 na. 

h ~.ri~rio. 

R.F
eleler~ ~ 

.ne ,ucr, 
~><ai.~nr 

// = 0.45 A 

V, 
Rk 

= 
= 

100 V 
I00 4 !, = 8.5 S = 

R. = 
5.3 mA/V 
7.I ktl ~ ¢ 

°' o o ~ 

°• - a 

nd~n;.~„r. 

ri v 
ryi `~~ 

1/e 
R, 
Rh 

= 
= 
= 

—10 V 
625 f2 
220 S2 

/, 
1, 

_ '2x IS 
2x 8 

W;¢ = 
W. = 

0.35 W 
3.5 W 

c'~J~ 

6N8 
Do~bl. d~od< 
var. mu vemod~ see EBF 80 

6Q4 
Cronnded-¢rid 

mode 
see EC 80 

6 R 3 
Bon.~.r 

see EY BI 

6R4 
o~~~a~o, ( see EC 81 

( ~ l ( ( ( ( ~ ~ ( ( ~ ~ ( ( 1 



W 
V~ 



y` 

w 
rn

Type and 
Application 

Filament 
data 

Voltages 
Resistor Currents ~~~ Characteristic 

data Base connections 

6 SA 7 GT 

Fr<a°<n<r 
<A.°s<. 

/! = 0.3 A 

V• = 250 V 
V z+q.= 100 V 

R , 20 k 

1. 
/~+e< 

/„ 

= 
= 

= 

3.5 
8.5 

0.5 

S< = 0.45 mA/V 
R' = I Mtl 

~~ . ~ 
o 0 0  o s«t u ,n 
t ° o o ° t v~ ~+ 1 /v~ 

pi u U 

V. = 250 V 
V +r.= 100 V 
V, _ —2 V 

1. 
/~+r. 

= 
= 

3.5 
8.5 

S< = 0.45 mA/V 
R = I Mf] 

6SK7GT 

ch ~r cieri.u<. 

/j -= 0.3 A 

V° = 250 V 
V = 100 V 
~ — 

—3V 
l}~, — O V 

/. 
/~ 

= 
= 

9.2 
2.6 

S = 2 mA/V 
R; = 0.8 Mfl 

yt s ~ y 
a ~•~ 

>' ° 
0 o 

t b ~+/w~ 
s ~ u r, 

o<w 

V. = 100 V 
100 

V n 
V~ = 0 V 

/. 
/~ 

= 
= 

13 
2.6 

S = 2.35 mA/V 
R; = 0.12 MC1 

~ ~ ~ ~ ~ .J J .~ ~ _! ( ~ ( ~ _ l ~ ~ r ( ~ 



I j ~-- ~-- F~— ►-- F— ~--
V, = _ 
V, 

w 
v 

6SN7GT 
Double viode 

Tyoic•I 
eb...e~eri.~ie• 
(ce..rnem) 

Vf= 6.3 V 
/~ = 0.6 A 

I— ~— ►— ►-- ~ ►._ 1— t— h— ►._. 
250 V 
—8 V 

/, _ 9 S = 2.6 mA/V 
R = 7.7 kf] 
µ = 20 

v. 
V, 

90 V 
OV 

/, = 10 S 3 mA/V 
IZ = 6.7 kSl 
µ = 20 o,~.l 

r 

f 

6 SQ 7. GT 
Double diode 

6iQ6 mu triode 
Typicd 

eb.,•e~ea.ue. 

V f = 6.3 V 
/~ = 0.3 A 

Ve = 
V, _ 

250 V 
—2 V 

/, -- 0.9 
R, = 191 n~ 
µ 100 

V. _ 
V, _ 

100 V 
—I V 

1, = 0.4 S = 0.9 mA/V 
Rt = 110 kSl 
µ — 100 oe~.l 



W 
Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

6 U 8 
Triode pen~ode 

cherrYDerutin 
(°e°r°d< .num) 

Ty~oie•1 
c L•r.er<ri.~in 

trd°d< .r•r<m) 

V1=• 6.3V 
// = 0.45 A 

V° = 250 V 

Rk' 168 ~ 

/ 10 
1~ = 3.5 

S == 5.2 mA/V 
Rf = 0.4 N.i2 

/ f  ap c7  
9J o° ° oo k9$+ O'/ q 

0 0 
9 0 o h OQ I«~ 

+ 9r ''r 4r ~ 
Novei 

V° I i0 V 
Rk 56 i2 

/° I tl 
_ 

R; 4 8 kit 
/V 

µ 
-= 40 

6 V 6 GT 

~~~ ar 
ci°~ A r°°~ 

ofifier 
ci•.. ae 
w.h-o°u 

--~ --4 

V1= 6.3 V 
I! = 0.45 A 

'---1 ---t ---1 

V° = 250 V 
V - 250 V 
Vt = —12.5 V 

/° - 45 
IR, _ 4.5 

S = 4.1 mA/V 
R = 50 kil 
R, = 5 kit 
W, = 4.5 W 
W= 12 W 

rz v~ 4 ~ 
o 

~ o o 

~~~ ~ 0 0 o r ,~ ~ 
o o ~/ 

o«•i 

V° 250 V 
VR, 250 V 
Vg, —15 V 

~ —~ —r 

/<m;n -= 2X70 
!° m<° _ 2x79 
/r,m;n == 2x 5 
/s m., 2x 13 
—f -~'~'~~—~~~~~~ 

S = 3.75 mA/V 
R = 60 kit 
R<. _= 10 kit 
W, = 10 W 



1 

W 
b 

E.H 
2 

Renifyinembe 
see EY 51 

6X4 
F ~~-w < 

r hr¢Ir v wb< c 
Recdtier 

V1= 6.3V 
/1 = 0.6 A 

Vrr = 2x325 V /• = 70 Rt =min.300 ~ 
ClRoar= max.4 µF 

f 
t 

°° 
o °o a 
° ° 

°r 
k 

Minumr• 

vi 
rt / 

q 

~ 
~~ 

;tj 
Cf 

D~bIA<Neriod• 
see PCC 84 

8 A 8 
Triod< v<mod< 

see PCF 80 

9 AK 8 
Trivl< d{od< 

hi•h-mu viode 
see PABC 80 

D9°bQiriB < see PCC Si 

?bAd 
°d 

Meh.mu viod< 
~/= Oz15 A see 6 AT 6 except for heater rating 

12 AT 7 
Double rriod< 

see ECC 81 

12 AU 6 
R.F. venwd< 

V1 ￼= 12.6 V 
// 0.15 A see 6 AU b except for heater rating 



O 
'Type and 

Application 
Filament 

data 
Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

12 AU 7 
Double rrind< 

see ECC 82 

12 AV 6 
Double dloa< 

bash mu vfude 

V~= I2.bV 
/ ,_ 0 1 g A ~ 

see 6 AV 6 except for heater rating 

12AX7 
Double 

bieh mu vfude 
see ECC 83 

12BA6 
v.d.ble mu 

veniode 

V/=12.6V 
/~ — 0.15 A see 6 BA 6 except for heater rating 

12BE6 
N<~~~d< arcd 

lievusu<r 
chmser 

V/= 12.6 V 
// = 0.15 A see 6 BE 6 except for heater rating 



r— s--- r— 

12 SA 7 GT 
Heprodc 

I —  T' 

V~ = 12.6 V 
I~ = 0.15 A 

r r — r — r r-

see 6 SA 7 GT except for heater rating 

12 SK 7 GT 
v°^able m 

oeniode u

Vr= 12.6 V 
! = 0.15 A 
~ 

see 6 SK 7 GT except for heater rating, 

12SN7GT ' 
De~ble «cede 

V1= 12.6V 
IJ = 0.3 A 

see 6 NS 7 GT except (or heater rating 

12 SQ 7 GT 
Do~b~e afoa~ 

hi¢h ~eceae 
V~= 12.6 V 
1 = 0.15 A < 

see 6 SQ 7 GT except for heater rating 

15A6 
vcdee 

ampl~fy~e¢ 
pentode 

see PL 83 

18A5 
t:e.me er 
ued o tDu[ u 
Dentod< 

see PL 82 



A 
N 

AType and 
pplication 

Filament 
data 

Voltages 
Ruiston Currmm ~~~ Cheraacttearistic Bue connection 

1723 
Boo.rer 

a~ede 
see PY 81 

19 D 8 
Triode 
hevrode 

see UCH 81 

19 X 3 
Ben.rer 
a~nde 

see PY 80 

19Y3 
Helf-wave 

recti{rina rube 
seePY82 

21 A 6 
Lin oerver 

pemoda 
see PL 81 

25 L 6 GT 
oerpm 
ventode 

clue A (tnJ 
emvlifier 

V = 25 V J 
~/ = 0.3 A 

V 
Vn
Rk 

= 
= 
= 

200 V 
125 V 
180 n 

/ 
/„ 

= 
= 

46 
2.2 

S = 8 mA/V 
R = 28 kS2 
Rn = 4 kR 
We = 3.8 W 
We = 10 W 

t.J - , 
' °° o 

o 0 0 
o o 

q7 

ocref 

9 ~~ 
~r~F~, 
~ rr1 ~/ vi 
U U V, 

V 
Vp 

= 
— 
= 

I10 V 
I10 V 

—7.5 V 

/e
Is, 

= 
= 

49 
4 

S = 8 mA/V 
Rr = 13 kf2 

W = 21 W 
35Z5GT 

H•f{•w••• r«rifyins retie 
R«user 

«.(~ 

VJ= 35 V 
/ — O.ISA 1 — 

~.( .~ ~( 

V,, = 
Vn = 

~ 

I I7 V 
235 V 

~ ~ 

1, 
/. 

~ 

= 100 
= 100 

1 J 

R~ =min. 15 f2 
R~ =min. 100 n 
C = 40 EaF 

~( 1 ~ ...f 

, 
• ° ~ 
° 0 r' ~̀ 

~ °o o° f ~~ ` si 
a oew ~~ 

~l ~~ J _.( 



w 

1 1 ~-- l-_ 1--

50 C 5 
o~ro~~ 
°`"yea. Vj= 50 V 

I! = 0.15 A 

Vo = 
V , — 
Vrr = 

I10 V 
110 V 

—i.5 V 

/. 
/,~ 

-~ 
= 

49 
4.5 

S = 
R; = 
R. 
W. = 
W, = 

7.5 mAN 
10 I,f2 
2.5-kfz 
1.9 W 
5.5 W 

- 

~ ~ 9~ 
° ° ° 

v+ ° ° 9a 

xg7 ° ° a 

M:~6i~rc 

Y, u 
~y ~Y-+ 

~ y!l 

SOL6GT 
Ou~vu~ 
o•orode 

oli(iar 

Vf= SOV 

V. 
V 
Vn 

= 
— 
= 

200 V 
110 V 
—8 V 

/o 
Ir

= 
= 

50 
2 

S = 
R = 
R, = 
W, = 
H: = 

9.5 mAN 
30 kfl 
3 kf) 

4.3 W 
IOW 

ca v~ 
' o0 0 

o o 
aN 

or~d 

o ~ 
~~~~ 

~~~~Yi 
(I U 

V. 
V 

= 
= 

110 V 
I10 V 

to 
/,~ 

= 
— 

49 
4 

S = 
R; = 

W, = 

9 mA/V 
13 kf2 

2.1 W 
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Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

58 CG 
58 CV phototubes, see p. 228 

85 Al 
85 A2 Voltage reference tubes, see p. 230 

90 AG 
90 AV 
90 CG 
90 CV 

Yhototubes, see p. 228 

90 C1 
100 E1 
150 Al 
150 B2 
I50 CI 

Voltage stabilizers, see p. 231 

328 Industrial rectifying tube, see p. 204 

329 
340 Current regulators, see p. 239 

354 
367 
451 

Industrial rectifying tubes, see p. 204 

>~ L L ~ L C L Z~ CZZZZ~Z-1 

- - 

~ c 



► .r- r- ~- r r r r- r- r- r~ r r r- r r r , ~~---~-~.~-~ 
723 AB 
725 A 

Klystron, see p. 243 
Magnetron, see p. 243 

1002 
1010 Industrial rectifying tubes, see p. 204' 

1012 Current regulator, see p. 239 

1037 
1039 
1048 
1049 
1053 
1054 
1059 Industrial rectifying tubes, see p. 205 

1063A 
106911 
1089 
1110 
1119 

1120 Current regulator, see p. 239 

1129 
1138 
1163 
1164 
1173 Industrial rectifying tubes, see p. 206 

1174 
1176 
1177 



A 
rn

A 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base coanections 

1331 Current regulator, see p. 239 

1533 
1534 
1543 
1544 
1553 
1554 

Industrial rectifying tubes, see p. 207 

1561 
Pa~~•w•v= 
r~atHv~ay 

tabs 
Rectilier 

V) = 4 V 
I = 2 A 1 

Vr. = 2X500V 
= 2X400 V 
= 2X300 V 

/, = max. 120 
= max. i40 
= max. 160 

Cett< 60µF 
Rt = min. 50 S2 
CF7t> 60µF 
Rey = min. 100 f2 

r o 
o 

a o c a' 
o ~' 
f V lr

A 

1564 
1710 
1725A 
1729 
1738 
1749A 
1759 
1768 
1788 

~ ~ 

Industrial rectifying tubes, see p. 207 

~ J ~ ~ ~ J ~ ~ ~ ~ ~ ~ ~ ~ 1 .~_~ 



E r- r - ►- r- r- ►- ►- ►- r- ,- ~- r r r ~-

t. 
N 

1805 
F~II-ws.e 
ect.frin¢ 

r tube 
Ratifier 

V) = 4 V 
i = in 

V~, = 2X500 V 
= 2x300V 

ro max. 60 
max. 100 

Rt = min.l00i2 
= mtn. 60 f2 

CfiEt=  max. 60µF 

a 

A 

,> 
i~ 

2638 
1849 {ndus2rial recd(yipg tuh=_s, eee p. 206• 
1659 



L 

Type and 
Application 

Filament 
' data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base corrections 

1904 
1905 
1908 
1909 
1909A 
1910 
1913 
1918-01 

Current regulators, see p. 239 

19`L3 
1926 
1927 
1928 
1941 
1945 

3530 
3533 
3538 
3545 Phototubes,see p. 228 

3546 
3554 

4050 
4065 Electrometer tubes, see p. 236 
4065 

¢t52 d Rl ~-~etal •ela~y 
~~~ ~3~ ~ ~ ~ >< ~ >[ ~ . ~ ~ r 



'~- ►- ~-- r-r-~~--~~--s---.r-

.A 

4349 
4369 
4370 
4371 
4372 
4373 

Surge erteatera, aee p. 234 

~ 
' ' ~ 

4378 
4379 
4330 
4383 
4390 
4397 

Surge arteatera, aee p. 235 

4624 
Output 
ci..a A

tt..t 
•mDttn•. 

V/ = 7.2 V 
/J = LI A 

Ve = 800 V 
Va = —90 V !a 

— 
35 

~ - 2~j ~ ~ 

Ra = I I ks2 
W, = 9 W 
W. = 32 W 

r 

, 

~ o v 

a nib 
w 

4630 
Ta.d. 

et._.mDsr.r 

V/ = 4.2 V 
// = 0.25 A 

V, = 130 V 
R. = 6 kf2 
Va = —8.4 V 

l a 8.5 
S 1.3 mA/V 
Rt = 5.5 kSl 

Wa = LI W a • 

sDe.. ~ v. tst 

4631 
'rtt.a. 

vt.-.mustier 

Vj = 2 V 
// = 0.25 A 

Vv = 130 V 
R, = 0.6 MSl 
Va = —L5 V 

!, = 0.7 Rt = 55 kS2 
= 3.24 N 

~, = I.I W 



0 
Applicetiao F~data 

at 
ge~uf~on Curreub (mA) C~date~hc Base conaectious 

4636 
r.~~oa. 
Trv~c.l 

ch..,c..a..:c. 

V/= 4 V 
11 = 1.1 A 

V, = 200 V 
V,a = 100 V _ Irn — —2 V q 

1 = 
/,z 

3 
1.2 

S = 2.3 mA;V 
R; = 2.2 Mfg 
Cee. < 6 mpF 

v+ pz
o ~ wn, o nJ 

o 

h~t, 
ciV 
O 

~464Y`

r. as 
.ti...c~.a.dc, 

Vf== 4V 
I1 ~° 2.1 A 

_ 
V, — 1500 V 
V„ _ —140 V !^ = IS 

S = 2 mA/V 
R = 4.6 kf2 

= 
W. = 25 W ~ O r 

w 

O~d 

~+~ 

4652 = 
AX 1 

c..rn.a 
I.u...... 
<ab+. mb. .c 

R`°"~~c` 

Vr— 4V 
/f = 2.4A 

Vtr = 2x500V 
V.rc = mas. IS V /, — max. 125 

Re ~= min. 200 f1 
Csi.-- mae. 61µF 

~ 

0 0 o 

n 

O 
% . 

r, ~~ 

V 

R, =min. 1504 
Cxie= max. 32µF 
Re = n. 100 fi 
Ce1.= mex. 16µF 

4664 
o.ro.c 
....a. 

r. i :mP; r., 

a :i~-> n 
•'"vri"• 

WS 

V — G.3 V 1— 

f 
1.5A 

~ ~ 

V. = 25C V 
V,: = 275 V 
R1 = 17541 
Vn  = 0 V 

1, = 
lex = 

72 
8 

S = 6.5 mA/V 
R; = 22 kf2 
R, = 3.5 kf1 
W, 9.2 W 
W, — 18 W 

9' 'L3 

~m 9J
r 

k 
Oa.i 

4654 K 
a ~©,~ 

k~m/ 4/ ~'~~0 
yJ10 1 

a 6 
s~ va 

~~4 P~ 

v • y 
t 

t+ 
(e „~ 

:, , 
ti a

~ ~ L 

Va 375 V 
Rs = 500 f1 
R4 = 195 n 
V~ 0 V 

~._~ ~ 

1. m;, = 
/, m., = 
/ a mc. = 
~a m.: = 

~ ~ 

2X 53 
2x G7 
2x6.5 
2x 16 

_ ~ 

Ra.: 5 kf1 
W, = 26 W 

M. ~ a~ C 



cn 

~) ) ) 
4657 
raoa. 
rvvf=el 

~h...~z..i.~i., 

~ ) 
Vj= 4V 
1J = L0 A 

~) ~J ) 
V, = 200 V 
Va = —L5 V 

) J J ) 

/a = i

) ) ) 
S = 2.2 mA/V 
R; = 45 kit 
µ = 99 
Ca, < 3 pF 

o 
g o o a 

o xm `~~ • 
r 
o ~ -

4fi62 
N.uu euuiva 

'T~~~Q` 
i„ai~.~a, 

Va =150-170V 
Vvs =165-190 V 

!a = Z 
I,e = 0.04--0.05 

aa ~ 

a+~x •~~~''• 
yb~~ 

svc~. a v. (o • 

4671 
4672 U.H.F. tubes, see p. 171 

4873 
R.F. oeucodo 

R.F..mvllfier 

VJ= 4V 
/J = 1.35 A 

Va = 250 V 
VBz = 200 V 
Val = —2.5 V 
Vaa = O V 

/a = 8 
/az = L5 

S = 5 mA/V 
RI ~ 1.5 M52 
Caa~ < 12 mpF 

r r yl
x p4 F 0 

s~~ , ~s 
gJ ~p p 

a 
a 

g? ~ 3 s a
P 

4682 
o,,,vv, 
v.utvae 

Clews AB 

aG4i« 
cl... s 

emh~aull 

vur" 

V/= 4V 

_ 
Vez = 250 V 
Rk — 540 ~ 

/ m, = 2x 24 
/v m• = 2X 29 
lezmlo = 2X3.5 
l z m.: = 2x 4 

R.v = 15 kSl 
W, = 14 W 

kg3 aD ©gf ? ~ `~ 

v v a 
a ~ r , 2 9a 

P 

Va = 3fi V 
—

Va = —32 V 

la m, = 2X 20 
/a m : = 2x 45 
/az mio = 2x 3 
Jaz mes = 2X5.5 

R,v = 9 kS2 
W, = 19 W 



N Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base corrections 

4683 
o„~p.r ~r;na° 

cf... a¢ 
mm~~i4 e~i

push eD 
B '

°malifier 

_ 
//~= 0.95 A 

V° = 350 V 
R,i = 850 i2 

V° = 350 V 
Vs = —75 V 

/, mm = 
/° m°, = 

/° mm = 
/° max = 

2x 43 
2x 46 

2x 35 
2x 70 

R°° = 8 kil 
W, = 15.6 W 

R°° = 5 kS2 
W, = 20 W 

r r 
p0 Dp 

0 0 
a 

9 
p 

~ e 

s 

c 
7 

4687 Voltage stabilizer, see p. 233 

4688 
ouccne o°nr°a° 

Pn.h_p ° 
emplifi°r 

V/= 4 V 
!! = 2 A 

V = 375 V _ 
Rkx = 165 i2 

!° "''" = /° m. = 
/sx""" = 
/yzmax = 

2x 48 
2X 62 
2x 5 
2X 9 

R°° = 6.5 kit 
W, = 28.5 W 

`'9 od Do 
v v ~ ' 
0 0 

9f 9J p 

~ 

, 

4689 
Ourom v~ncods 

psj'.~„B 
°malilier 

V — 63 V 
/~~ = L5 A 

Vn = 375 V 
Vax = 275 V 

k = 165 

!° ~nm = !° m = 
/gxm:n = 
/yxmax= 

2X 48 
2X 62 
2X 5 
2X 9 

Rn. = 6.5 kS2 
W = 28.5 W 

yJ ,f 
0 0 

o 0 
~ o Q o f

'" ~ 
0°e.f 
~ f 

ky9p0Dp

o c  s
0 D 

!7f 9J 

O ~ 
~~~ 

~~\~~ ~ 

~ u 

" ~' 5 

46.90 ~ p ']b.•ratrgr~ 
ee(^.21( ( ~ ~ ~ ~ ( ( ~ ( p( ( ( ~ 



► I r r .~-- ~- r- r r r r- ►- ►- - r- r > 
4694 /e mit, = 2x 24 

opt°~t °eared, V — 6.3 V V, = 375 V /a m = 2x 30 cla„ AB /~= 0.9A Vsx = 250 V 
/ sxman = 2x2.5 e~,n-°°u ~ Rk = 145 S2 / x _ 

m°use s m ><— 2X 5 

Ra, = 13 kS2 
W, = 12 W 

4699N 
Out°ut pentode 

clay, n 
{teal emvG6er 

Claee AB 

ems 
pull 

plilier 

V~ = 6.3 V 
/~ = I.5 A 

V° _ 
Vsz = 
Rk = 

250 V / _ 
250 V /ax = 
90 i2 — 

S = 14.5 mA/V 
72 R' = 20 kit 

8 R = 3.5 kit 
W, = 8 W 
We = IS W 

Va = 375 V 
Rszz)= 700 i2 
Rk = 125 i2 

/amp= 
/a = 
Isz°,in = 
/8xmax = 

2X 52 
2x 64 
2x 6.5 
2x 17 

Rae = 6 kit 
W, = 27.5 W 

ri 
k~s oa v, 

0 
0 0 

gl g2 

P 

5823 Trigger tube, see p. 247 

5854 Image tconoscope, see p. 241 

6007 
Out°ue 
pentod 

see DL 67 

6008 
Peumde 

see DF 67 

6084 
A.F. pcntuda 

see E 80 F 

yU j ')Common r<reen-grid rnietor, 



I 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

6085 
Doable ~dode 

sce E 80 CC 

6227 
O~eo~e aneode see E 80 L 

6267 
Low-noi.e 

Preamclifier 
pen~ode 

see EF 86 

6375 
raoae 

see DC 70 

7475 Voltage stabilizer, see p. 233 

8020 H.V. diode, see p. 243 

13201 Voltage stabilizer, see p. 233 



rrrr-rr-.rrrfrrrrrr~ - rrr r 
18004 
18040 
18042 
18045 
19046 

"~ i 

Reporter tubes, aee p. 164 



Type and 
Application 

lasoo 
lssal 
18502 
18503 
18504 
18505 
18506 
18513 
18514 

Filament 
data 

Voltages I r~.ents (mA) Resistors 
Il.~"  

Radiation counter tubes, see p. 242 

Characteristic 
data Base connections 

20610 
to 

28137 
X-ray tubes, sce p. 216 

55029 
55030 
55031 
55032 

55085-01 
55085.02 
55085-03 
55085-04 
ssloaol 
ssloo.oz 
55100-03 
55100-04 

Magnetrons, see p. 243 



l 

U 
J 

1 ► Y 
55334 
55395 

') ) ) ) ) ) ) ) ~ i • ~ • • • 
Klystrons, see p. 243 

95322 Penning manometer tube, see p. 244 



•••s•••••~ss•~s~sstss~ 
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REPEATER TUBES 
Type and 

Application 
Filament 

data 
Voltages 
Resuton 

Currents (mA) Characterictic 
data 

Base connections 

18004 
rr~.a. 

F~..i .mp~r.r 
VI = 4.4 V 
11 = 0.97 A 

Ve = 130 V 
V, _ —25 V 

! a 22 S = L0 mA~V 
R, = 2.3 ktZ 
Ra = 2.I k62 
W. = 0.2 W 
W, = 3.5 W 
deoe < 5% 

s ~~ 

,' t . . t ~+~ 

M.dfum 4 v 

18040 
r..,oae 

ar...mper.r 
F+..~ .m,ce.r 

V! = 18 V 
/! = 0.20 A 

V. -- 210 V 
Re = 20 k12 
Vt~ = 210 V 
R,t - I85 4 
V:, — 0 V 

! e — IS 

!tz -- 4 

S = 10 mA~V 
R, = 0.4 Mt2 
g = 5.15 N 

y~,v z (4 ~ 
ya~ sl Fli t. 

, ~ a ~ r 
t + ~ ' U 

Lorr.l s v. 

V, = 210 V 
Vt~ = 210 V 
Rk = 120 tl 
Vta -- 0 V 

/e = 20 
Itz = 5.3 

S = I l mA~V 
R = 0.3 MS2 
R, _ IS kS2 
W, I W 
d.e, = 5% 
We =max. 4.5 W 

18042 
r.e,ea. 
7'vvt~.l 

ch.nmeri.r~c, 

VI = 18 V 
1! = 0.1 A 

W, = 210 V 
Vt~ = 120 V 
Rb = 165 S2 
Vta = 0 V 

)e. IO 
Itz = 2.1 

S = 9 mA~V 
k = 0.5 Mtl 
R.a = 750 S2 

t ~}}}~~~ U~~,
a t ° oo ;c. ,U~ ► ° 

a °o o°'t vl 
9- 9~•i 47 

hovel 

f. ~ fr ( ( 



1 '~ ~'~'~'~'~ ~ 1 

16045 
o^,,,., 

C~ ...<a< 
p r^.I 

.n,vcC" 

VI 
// 

= 18 V 
= 0.130 A 

V = 2I0 V 
V, = 0 V 
Vrr, = 210 V 
Rk = 120 n 
S = 11 mA/V 

/, 

/„ 

— 

= 

20 

5.3 

Ra = I S ks? 
W, = I W 
d,«  = S 
W = max. 4.5 W 

t t  a 
40 ° Oo o 

y o o a' 
a v~ 

Nv<.1 

r. o 
.~

, 
r. y n 

' ~. ~ 18046 
o.w~. 

ct.,.̂ p r^,1 mvt.f . 

Vj 
It 

= 20 V 
= 0.135 A 

V = 210 V 
Vp, = 0 V 
V,~ _ 210 V 
Rk 120 S! 

1, 

1„ 

= 

= 

20 

5.3 

_ 

R^ = IS kf2
/V

W. = I W 
d.., = 5 j 
Wa = maz. 4.5 W 

E 81 L 
o..v<. 
v<^r<d< 

~••• p r^•1.mvrr" 

Vj 
11 

= b.3 V 
= 0.375 A 

V = 210 V 
V„ = 0 V 
V„ = 210 V 
Rk — 120 fl 
S = II mA/Y 

/. 

/a, 

= 

= 

20 

5.3 

R. _ i5 kS2 
W< = I W 
dea = 5% 
W. = max.4.5 W 

t o°°Oo
r o o y~ 7 0 0 

r Yl 

No..l 

rB ~~~ 
~ rr 

°°bb y o ~!~ 

E 83 F 
P<«od. 
Trvt<.1 

.n.~.<~<.t.w<. 
G<.. p r<.1 

.<, r̂r,<`

VI 
11 

= 6.3 V 
= 0.3 A 

V. = 210 V 
V„ = 120 V 
~k _ 1650 V 

ea 

/. 
Is, 

= 
= 

10 
2.1 

S = 0.9 mA/V 
R; = 0.5 MSS 
R<q = 750 f2 

10 0 o 
a 

a o o i.c. 
o o u, Y 0 0

9 - 9J 

N<..1 

~~~ II 
`,~ •, 
t !~ ♦~ 

'~ u V 

Vaa = 210 V 
Vc„ = 120 V 
R„ = 5.6 kSd 
R4 = I80 S2 
Vt, = 0 V 

1. 
1„ 

= 
_ 

8.3 
].7 

S = 8.2 mA/V 
R; = 0.44 MS2 
R^ = 20 kf2 
W. = 0.87 W 
W, = maz. 2.l W 



RELIABLE, RUGGEDIZED AND LONG LIFE TUBES 
Tyyppaa and 

AppHution 
Filament 

data 
Voltages 
Rnistora Cuareah (mA) Characteristic 

data Base woaectioas 

E 80 CC 
Do.bl..r;ea. 

'rr°~r.l 
b.r. .~„~ 

io<r .r.mmi 

VJ 
!J 

VJ 
iJ 

= 6.3 V 
= 0.6 A 
=12.6 V 
= 0.3 A 

V. 
VI

= 
= 

250 V 
—5.5 V 1, = 6 

S = 2.7 mA/V 
R; = 10 kf2 
!+ = 27 
W. = 2 W 

(abs. max.) 

~ ~ o 

o°s ° °° w 
,° t . 
Nov.l 

o ~~~ 
vi` " 
rl , ~ 

E 80 F 
A. F. °.mode 

ti.:~°:: fr;r. 
A.F..mvGl;n 

VJ 
4 

=6.3V 
= 0.3 A 

o 
Vr, 
R„ 
Vls

= 250 V 
= 100 V 
— 560 SZ 
= O V 

!, 
/n

3 
= 0.55 

S 1.8i mA/V 
R; = 1.5 Mf1 
µ,yr= 25 

~ r 
w ° °po , 

~ o o ~~ 
o sr 
Nov.l 

~ o 
@R r 
~.~ a 

~ 
R 
R, 
Rt 
Via 

_ 

= 
= 
= 
= 

0.22 Mfg 
1.2 Mfl 
1.0 kSl 
0 V 

!e 
!„ 

= 1.35 
= 0.28 

g = 200 

E 80 L 
oer.er 

ci :: tea i`..1 
.m°cf;.r 

Vj 
4 

= 6.3 V 
= 0.75 A 

a 
V,z
Rk
Vl , 

= 
= 
= 

200 V 
200 V 
130 f2 

0 V 

!e 
.z 

= 30 
= 4.2 

S= 9.0 mA/V 
Ra = 7 kil 
W, = 2.7 W 
W, = 8 W 

J { 1
x a o °

° 
°o o sJ 

s~ 
Nov.l 

r~ q 
°~Q 
r r „ 

r~ 1 '(fcr 

E 180 F 
ero.db.ad 
o:~~rod: 

L eh r.cter ~Irrc. 

VJ 
!J 

= 6.3 V 
= 0.3 A 

V 

R ` 
Vla 

= 
= 

= 
= 

190 V 
160 V 

630 f2 
0 V 

!. 
!r, 

= 13 
— 3 

S = 16.5 mA/V 
R; = 35 kf2 
E1rxlr= SU — 

~  ~ 

r o o° ok 
9~s 

x a 
➢ Nev.l 

gj

~ `3
f,J ~,~ 

1 
1. ~ 41 ~ 

I 
~ ` ~ ~ ~ ~ ~ ~ ~ 

` 
rr

` ~ ~ f ~ ~ ~ C 
``

~ C 



1 ) ~ F'FA''SNr'~AI') T')BE) D ~ ) ) ) ) 

J 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ase connections 

DF 64 
Pentode 
rr°:<el 

ch.rederinio 
A.F. .moGfier 

~/_jp2mp.

Vn = IS V 
V8a = 15 V 
v81 = —0.62 V 

/° 
lsa 

= 
= 

0.06 
0.02 

S = 
R; = 
µF281—

0.1 mA/V 
I MS2 

7.5 
/ _~ ~ 

0 
9°'19 8 

s°b:n:n:,l°r< 

~,~ 
fI (~ 47 

+ 
Ra = 2.2 MS2 

_ 

~ = 4 0 VC 

Rs, = 10 
MS2 al 

/k = 0.0064 g ' = 25 

DF 65 
Pe°eode 
ryp:<°f 

<bere«<r~.l:<• 
A.F. .m,caer 

V1=0.625V 
11 = 13.3mA 

V° = 22.5 V 
V,a = 18 V 
V„ =—LIS V 

1° 
/~ 

= 
= 

0.05 
0.01 

S = 
R; = 

0.1 mA/V 
4 MS2 ~ 

~ o yr 
° ° 

.~r., ° °—~ 
subm:n:.wre 

~~~~ 

ti cy 
+~~ 

— 
~ — 22.1 MS2 
Raz = 3.9 MS2 
V„ — 0 V 
R„ = 10 MS2 
Rg, = 5 MS2 

1°
IPa

= 
= 

0.0117 
0.0025 g = 31 

DF 66 
Pene°ae 
Tyo:<al 

V1=0.625V 
11 = 15 mA 

V = 22.5 V 
V = 22.5 V ~ _ —1,05 V 

/° 
laa 

= 
= 

0.05 
0.015 

S = 
R; > 

0.1 mA/V 
2 MS2 

'Ped~'^ / ~, ~ 
~[\,,'1,~J,', ~ sa s~ ' o to ° o 

S°bmmml°re 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Chatacteris6c 

data Base connections 

DF 67 

Trc <~~ 
rb.r..rea.r~.r 
A.F..mp~~fier 

V!= 0.625V 
/! = 13.3mA 

V. 
V 
~ 

= 22.5 V 
— 18 V 
_ —1.15 V 

/. 
/ R 

= 
= 

0.05 
0.01 

S 0.1 „A(V 
R; = 4 M~ 

~t o$tp$~o~ 
i ~,y~ 

$ubmini.tun 
+ 

_ 
Vb 
Re 
R 

R8, 
R8,' 

= 22.5 V 
= 1 MS2 
= 3.9 M~ 
= 0 V 
= 10 M~ 
= 5 Mn 

/. 
I°s

= 
= 

0.0117 
0.0025 8 = 31

DF a0 
Trni~d 

cb.r.e,erf.ar. 
Vj=0.625V 
1 25 mA ! _ 

V° V 
~ 

__ ~ V 
— 30 V 
_ —1.85 V 

/° 
/ s' 

= 
= 

0.05 
0.018 

S = 0.1 mA 1~ 
R; = 2.5 MSl 
Rm, = 12.5 

O 0 t!c. oo .Df .a 
' -/pl 

Submmi.rure 

•/ • ~, 
• •—



T 
O 

DL 64 

.v ~iod~ 
Tro~~•I 

~h..•«.d•~~~, 

V!= 
11 

1.25V 
= 10 mA 

Vb = I S V 

~z 
= 15 V 

r~ =-1.5 V 

l° 
/az 

= 
= 

0.16 
0.04 

S = 0.18 mA/V 
/Z~ = 0.4 Mfg 
Ra = 100 kf2 
W = 0.95 mW 
W° 25 mW 

am ~~ 7
ski kKf 4) 

_ + 

~r/ ~ yd \ 

a ~.e.~ \ o b~ 9"e'! 

s.bmi.i.wr. 

DL 65 
onia.~ 

cie~ap~ e~°•~ 11 = 13 mA 

Vb= Vim= 22.5 V 
R„ = 10 Mfg 
Rk = 0 4 

1° 
fez 

= 
= 

034 
0.09 

S = 0.42 mA/V 
R; = 0.4 Mfg 
R. = 0.1 Mfg 
W° — 1.8 mW 

g7
a o D/o o 

+ig9 
0 0 _~ 

5.6m~°..m.. 

kI k 
~~~ i~ 

O+
~'~ 

V6=V~= 22.5 V 

Rk~ — 4 k4~ 
1° 
1~ 

= 
= 

0.19 
0 07 

R = 0.1 Mfg 
W° = 1.6 mW 
W. - 25 mW 



Type end 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Base connections 

DL 66 
Oao.o 
v<.md< 

ci.,, A Goad 
<°~D~~~" ` 

V!= 1.25V 
// = 15 mA 

V6 22.5 V 
V~ _= 22.5 V 
Vs, -- -1.4 V 

/^ -_ 0.30 
/+~ - 0.075 

S = 0.35 mA/V 
R 0.3 MSl 
/t. - 75 kf2 
W, = 2.7 mW 

~~ ~_ 

V6 = 4S V 
V~ = 45 V 
Vg1 = -3 V 

/° = 0.90 
/n = 0.2 

Ra _= 50 kf2 
W, = 16.5 mW 

~e g+$9°~ ®+ 

_ 

~ 

DL 67 
o.~,<~ 

ci~~PA~ ~~` <~ // = 13 mA 

V6=V~= 22.5 V 
R = 10 Mfg 
Rkl = 0 S? 

_ 
/° - 0.34 
/~ = 0.09 

S =- 0.42 mA/V 
R, = 0.4 Mfg 
Ra = 0.1 MSZ 

att °~g~Ot + -V6=Vra= 22.5 V 
Ra, = 3 Mfg 
Rk = 4 kfl 

l a = 0.19 
/fl = 0.07 

R< = 0.1 Mfg 
W = 1.6 mW 
W, = 25 mW 

DL 71 
oo,o.~ 
,<.,od< 
Trv~<d 

V! = 1.25 V 
// = 25 mA 

V. = 45 V 
V = 45 V ~ =-1.25 V 

1. = 0.6 
/n = 0.15 

S = 0.5 mA/V 
R; = 0.35 mfg 
R< = 0.1 Mfg 
W, = 6 mW o~ i.c. • • 

f 
i.c°oo°i.a • +~• 
.t -5W , +• ~ ,. . 

S n,in;< e 

DL 72 
o°~c~~ 
v<.~<d< 
wvt<.~ 

h. <erie~ic< 

V1= 1.25 V 
/ = 25 mA ! 

~ ~ 

V, = 45 V 
V = 45 V 
~ =-4.5 V 

/. = 1.25 / = 0.4 +' 

S = 0.5 mA/V 
R'' = 225 kf) 
R< = 30 kf2 
W. = 23 mW 

-W - 60 mW 
~ ~~~ r~ '~ ~ ~ ~ ~ ~~~~~~ ~ ~ 

" 



Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $asa connections 

4671 S = 2 mA/V r e 
n<or~ ~r~<a< vl = 

6.3 V V. = 180 V !. = 4.5 R; = 12.5 kS2 k 
Trac<a 

<h.r.<cederi<e 
!J = 0.15 A Vs = —5 V µ = 25 

freq.=max.430 Mc/s 
r~} 9 s

S = 1.4 mAjV 

_ 

4672 V -- 6.3 V 
f

V, = 250 V !. _. 2 R; — I.5 Mtn 
~ 

k 
~ Acorn o<.roa. / ~ 0.15 A Vs= = 100 V 

/sa == 0.7 C.g, < 7 mpF / s y
R.F. amnGfiu Vg, _ —3 V freq.=max.430Mc(s j lflr

DC 70 S = 3.4 mA/V -~ .r 

Trvlaa~ 
<h.r.<~erfsu<. 

O.dll.wr 

Vj= 1 25 V 
l~ _~ 0.2 A 

V. 
V8

= 
= 

I50 V 
—4.5 V 1, -- 12 R~ = 4 kS2 

!L = 14 
W, = 2.4 W 

o o U ~ 
0 o u~G 
o o ~ i ~ 

9 a +Fi Cf_ 
V. = 150 V /k = 20 freq. = 500 Mc/s 

W = 0.45 W 
SubminLmr. 



N 

Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data Ease connections 

EAC 91 
~~°a< <d°a< 

Tv,;«i 
<h.r«o<r;:~;<, 

Vj= 6.3V 
b = 0.3 A 

'V< 
V. 

= 
_ 

200 V 
—2.8 V !, = 7.5 

S = 2.8 mA/V 
R; = 12.8 kt2 
~ = 36 
freq.=max.300Mc/s 

~ o kr b i 

k o o g (i 
° o o ~~ 

d a t̀ O 
M;~fawr< 

EC 55 
~~.< «<i ~.;°a< 

<h<reae~ui;<, 

Vi= 6.3 V 
11 = 0.4A 

V, 
V8

= 
= 

250 V 
—3.5 V /, = 20 

S = 6 mA/V 
~ __ 30fre

max. 3000 Mc/s 

~ ik s ° 
~ ~ 1 ~ L,̀,trillTl(1L—J`" 

EC 56 
~;,c,«i«;oa< 

Typ;c,~ 
char<cc<d,dc, 

Vj= 6.3V 
11 = 0.65 A 

V° 
Vp 

= 
= 

I80 V 
—3.5 V 

/< = 30 
S = 16 mA/V 
Er = 35 
freq. _ 

max. 4000 Mc/s _ 
O ° ~ g 

EC 57 
~;,<,<.i «~°a< 

Tvo;<al 
<h,.,<~<n,i~« 

V~= 6.3 V 
/f = 0.65 A 

V° 
VP

= 
= 

180 V 
1.8 V 

/° = 60 
S = 19 mA/V 
µ = 35 
freq. _ 

max. 4000 Mc/s 

~ 
6 

O e ➢
~~ , klae) 



~ err r-  r rr~-~-~ r~r r r r- r- r r r- r 

J 

EC 80 
cr°~°dea-aria Vj= 6.3 V V° = 250 V 

r.pa.i IJ = 0.48 A Vp = —I.5 V /° 
c6anccerirtio 

S = 12 mA/V 
15 E< = 80 

freq.=max.750 Mc/s 

EC 81 
o.eaieo°r 
triode 

recP~
ui

the renarin 

Vj= 6.3V 
/J = 0.2 A 

v = 
V, _ 

150 V 
—2 V /° = 30 

S = 5.5 mA/V 
µ = I6 
freq =max.750 Mc/s 

EC 91 
Grounded-grid 

triode 
sce 6 AQ 4 



` Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data $ase conneMions 

EF 51 
v.~;.bi< m. 

o<nend< 
R.F. or LF. 

.meliG<~ 

Vt= 6.3 V 
/ 0.35 A 
t

Va
V~ 
"V"~~~
ypy

= 
= 
— 
= 

250 V 
250 V 
—2 V 

0 V 

(, 
/ 
~ 

= 
= 

14 
2.6 

S = 9.5 mA/V 

R a _ 0'~ k~~ 
Caa, G 7 mpF 
freq.=max.150 Mc/s 

to o0n
0o y+

a o e o kJ 

f + 
Loa,l 8 w 

"Fl` ,,r
~~~~~~~ 

Vr'iti✓ (~ . ~7 Pl 

EFF Sl 
Double 

ch.r ~°e~uua 
(o<r ,r,um) 

It = 0.75 A 
V 
~ 

= 
= 

250 V 
200 

V /a = 1.2 

S = 7.5 mA/V 
R; = 0.35 Mn 

C.e+ < 0.04 pF 
freq.=max.I50 Mc/s 

kk,'gJ,,g7' 
s+' o •+ 

9r o°Q o sz 
,' ° o o° a 

t 
Loo .~ a o. 

y
v +•~ 

ti~;~~lwi 
~l ~ ~ CG 

(~ ~ FI 

l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ( 



~®•~~aa~as~~s~~s~~~~~sa 

TUBE FOR COMPUTERS 

Type and 
Application 

Filament 
data , 

Voltages 
Resistors Currents (nui) Characteristic 

data Base tonneetions 

E 90 CC 

D.Tvck.l 
de 

w,r.«.r~s~~<, 
io.r .r.«m> 

V!= 
/! = 

6.3V 
0.4 A 

V, 
Vr

= 
= 

100 V 
—2.1 V /. = 8,5 R~ 

p 

_ 

= 4.5 
ks2~V

= . 27 t ~ s' 
a 

o  o a

a~ ~w 

~ o 

Tva)<.) 
6.~.r~rd.a<, 

V!= 
/! = 

6.3V 
0.4A 

V, 
Vc

— 
= 

I50 V 
—1.7 V /. = 8:5 R~ 

Fx 
= 8.3 k52 _ 50

4i~~ d ~ 

J 
U 





CATHODE RAY TUBES 

• 

*CTURE TUBES 

PREFERRED TYPES 

~ Type of tube Projection Direct view View finder 

L
 

M
E

 
'R

 
O

F 
SC

R
EE

N
 

13 cm (i") MW 1335 

36 cm (14") MW 36.44 

43 cm (17") MW 4364 

53 cm (21") MW 5380 

INSTRUMENT AND RADAR TUBES 

Screen 
..~ 

Short 
persstence 

Medium 
persistence 

Long 
persistence 

Very long 
persistence 

Z 

s 
~ 

^~ 
J 

~ 

ca 
,~ 

~ 

.~•. 

7 cm (3") DB 7-5 
DB 7-6 

DG 7.5 
DG 7-6 

DR 7-5 
DR 7-6 

DP 7-5 
DP 7-6 

10 cm (4") DB10-2 
DB10-6 

DG10-2 
DG10-6 

DR10-2 
DR10-6 

DP10-2 
DP10-6 

13 cm (5") DB132 DG132 DR132 DP132 
MF131 

31 cm (12") MF31-55 

41 cm (!6") MF41-IS 

177 



J >o 
INSTRUMENT TURFS 

CATHODE-RAY TUBES 

1 rx 

Scree"') 
Deflec-
Lion 

system 
Heater Oper ring 

chemc[ermUcs $ens tivity Capacitances Length 
le.d. aim) 

Bsae 
CO""eCt'~'a Max. 

diam. 
(mm) 

Doeble 
elcdro- 
static 

V! 
(~ 

!r 
(p) 

V,~ 
(t7 

V.a
(V) 

Vra
(V) 

Vrr
(V) 

—Nar a) 
M 

N, 
(mmlV)(mmlVl 

Na C„ 
(P~ 

Coro( 
(P~ 

Coax_ 
(P~ 

max. 
(mm)(mm) 

min. 

DB 
DG 41 
DP 

44 meir~ral 

6.3 0.31 800 200-30(1 0-50 0.25 0.16 10 0.6 0.8 145 139 
9J m aY ~/~ a 

o Q 
o , ~,̀M;, ra

m ° ar~~ 
r o ~ u 

L«ul9 0. (89C) 

DB 
DG 42 
DP 

44 - 
D,D; 

asymme- 
trial 

DG 7.2 
DN 

71 asymme- 
trrcal 

4.0 L0 800 150-350 0-30 0.22 0.14 7 0.65 2.5 163 151 nr ~~, u  e~=1'1~ 
~~ 

Ol 07 ~ d 
P 

DB 
DG 7-3 
DR 

JI mei" rial 

6.3 

c ~ 
0.4 

c 
800 

c 
200-300 

c 
0-50 

c 
0.25 

r 
0.16 

r 

9 

c 

0.6 0.6 

145 

c 

139 
0 

b oo y~ ,~~ - 

r r ~ , r~ 

c t ~a'•tr t 
DG 7-4 

r _~ c 
71 
c 

asymme- r l 
0.5 

c 
0.8 

c 



Dp 7-5 
DR 

71 metrical 

6.3 0.31 800 200-300 0-50 0.25 0.16 IO 0.6 0.8 145 I39 
v~ ~ or p~~~ 
09°o W >` Fi 

m ~ ° ~ ~~~~oSS.►►r~~y ~ 

Lxt.l 9 0. IB9C1 

DB 

AP 7-6 
DR 

71 
DaDa 

asymme-
t"c81 

DB 
DG 9.3 
DN 

97.5 
D,D; 

asymme- 
inwl 

4.0 I.0 1000 200-400 
- 

0-40 0.40 0.31 8 I.I 

1.4 

327 312 

, r ~ ry ri u O 
oo° Gk c~ or °0 0 

n~ Noo ~ ~ p
07' rJ `~ 

F1 

DB 
DG 9.4 
DN 

97.5 m°n cal 1.3 

DB 
DG 9.5 
DN 

97.5 

D,D; 
a ym- 

mecriczl 
with accel- 

erati°n 

4.0 L0 
I000 

5000 

1000 

1000 

200-400 

230-430 

0-40 

0-40 

0.38 

0.18 

0.32 

0.15 
8 LI L4 327 312 

't r it v o rr ry.~ ci 
nr o °o s~ ~~ " 
0 °°°° 

w0~ yy' FJ [7t~ 

DB 

DR 10-~ 
DP 

97.5 mNncal 6.3 0.3 2000 4Q0.720 2000 45-100 0.30 0.23 4.6 1.9 2.5 327 312 

a a" s2y1 ©p o 

of °° 0 0 ~ p ~ u 
a~ °° ~ ov c 

M.ea.l ~~ 

DB 
DG 163 
DR 

97.5 
DsDe' 
a ym- 

metncal 
4.00.55 1000 200-340 1000 IS-46 0.65 0.57 5 1.9 2.6 327 312 

t r r~ (:) 
ra 

Fi 
~' $ °°° ~ 

o oo° 
arc m na. !~ p 

F1 

b 
')') Sec i . 185 



0 Tra 

Screenr} 
Deflec-

tlan 
system 

Hester Opera ing 
characteristics $enaitivity (epecitanms Length 

(.:d. v~~9 
Base 

connection Max. 
diem. 
(mm) 

Double 
electro- 
atarie 

V~ 
M 

If 
(E+) 

as 
M 

Vrs 
M 

V rs
M 

V ax 
M 

-V n 
M 

N, 
(mplh 

Ns
(mmi V) 

Cr, 
(P~ 

CD~Di 
(P~ 

Can, 
(p~ 

m 
'mm)(mm) 

DB 
DG 165 
DR 

97.5 

D,D; 
asymm. 

with 
acceler- 

anon 

4.00.56 
1000 

25001000 

1000 200-340 

200-340 

1000 

1000 

18.46 

IB-46 

0.65 

0.31 

0.55 

0.32 
5 19 2.6 327 3I2 

~ r rx ~ ~ rr 
9r ° 9a ~ 

®aO~9a~ • 
Y+` g2yl Fl 

DB 
~ 168 
DR 

97.5 
symm. 
.nth

a lion 

6.3 0.3 
2000 

40002000 

2000 400-720 

400-720 

2000 

2000 

45-100 

45-100 

0.35 

0.28 

0.21 

0.22 
4.6 1.9 2.5 

~ 
327 312 

91~ p 
y~ lo° ° °° m p© ~ :`j"a 
k oQe pa, p ~ tp 

o ` 9J ~ r Maend 
H p'm ~ 

DB 

DP 132 
DR 

136 
symm. 
a t j -

oration 
6.3 0.3 

20002000 

40002000 

400-720 

400-720 

2000 

2000 

45-100 

45-100 

0.4i 

0.38 

0.41 

0.33 
4.6 1.9 2.5 415 395 

~p 9101' 4 00©
ga~nr's `. ~, 

~ ° ~ p ~ a 
k 

Di6epu0 ~- G 
r r a 

DB 
DG 18.1 
DN 

167 metric 

4.0 

~ 

I 

~~ ~ 

1000 

2000 

~ 

~ 

175-250 

350-500 

~ 

0-20 

0-40 

~ ~ 

0.50 

0.25 

~ 

0.35 

0.17 

9.5 1.2 2 440 415 

[Ilal' ~ 
X91 r 

nr 
~ ~ 

® 
o o 

®a
~l~ 

92 ° °,k •`~ • 
~nr 

DB 
DG 162 
DN 

4.xe- o~ ~6~ 

167 

- 

~" n~ 

~ 

7.3 

~ 

2.1 

~ 

2.7 

~ 

450 

~ 

425 

~ 

wrr<a~ae 
ca , 9a0J

erg t t ~, 

~rs~g1

\ ~~ 



► l.Yn.2 sF k s. luvn ,!z ) '~ '~ '~ '~ '~ '~ "~ ) '! ~ '! '# ''-~ ~ ► 

Typ` 

S<:aury Drflr< 
tioa 

systcu, 
He ter Oiler Ling 

ch tcnstics 
Capao- 
'~°g" a 

Lcndh 
(` Ipins) Base 

con nations 
Round Rectangular 
w,t~l 
a.m. 
tmmi 

u.d~l 
a~.,o~,l 
imml 

tL.r~l 
..;die 

tm~mi 

Double 
mag- 
nctm 

VI 
M 

7! 
(A) 

V,. 
M 

Vn 
M 

V„ 
M 

- n') 
(V) 

Cs
(aFl (mm) (mm) 

MC 13.16 I08 6.3 0.3 25000 50-100 6.5 360 342 

©_ o 

- ► ~ 

Duod.~.l ]p. 

RADAR TUBES 

00 

61F 13-1 108 6.3 0.3 7000 250 2663 GIO 275 25G 
ra o ''Q.v~ ~ .ti 

~ ~ 
r o Q u 

ri 
~ U U 

O.~J 

MF 31-22 287 6.3 0.3 9000 300 32-81 <10 4i7 441 
tc.p pi.r 
F aq~ ~ / 

' Q~9t ~fi 
0 ~ 

s•pO 
~N 

Dn,d«.I ]o. 
MF 31-SS 260 6.3 0.3 12000 300 30-70 <10 506 

MF 41-15 360 6.3 0.3 12000 300 30-i0 <IO 501 

.. ~M1W ~. 

~o , 2 
~~•fffaa+SSS 

D~~od.~,l So. 
"-' s 9 Sre p. 185 



N PICTURE TUBES 

T9Pe 

Screen') Dellec- 
tion 
vstcm 
- 

Heater Ope sting ~ eharactertsnn 

Capac- 
ices- 

Length 
(eacl. 
pins) Bas 

connections 
Round Rectangular 

U.el~l 
d:. m. 

tmml 

U.efol 
diesonel 

tmmi 

U. (ul 
.+Ide6 

tmmi 
Double 
magnetic 

✓f 

(~~ 
21 

(A) 
Vas 

M 
vsa 

(`~~ 
Vtf 

(~') 
— V+t °) 

M 
Ci 

(pF) (mm) (mm) 

MW 6.2 
Projection 

tnFe 
57.5 6.3 0.3 21000 40-90 6.3 268 256 

s w yrQyyj 

w a~~~'t r~♦ 

v ~' 

MW 13.35 Viewfinder: = MF 13-I with W-screen 

MW 22.7 = MW 22-17 with different heae end IJ = 0.6 A 
y? o'O ~ ~ 

w o0 0o tt,~' •Yr 

y 
oQoy r, 

+~~
t  q•<i a

Local Bo. 

MW 22-14 ~ MW 22-17 with different hose 

MR' 27.16 21J 
with 

on trap 
t ry7x 
55400 

5.3 0.3 
7000 
7000 

160 
200 

20-50 
25-60 

8 346 350 

u.m .c~~e 
00 ` 

~G 'o~o° ~ ~ 
Dt • OQ : WJ

/ y 
~ D—i ~ —~ 

9000 
9000 

160 
200 

20-50 
25-60 

MW 2217 = MW 22-16 without ion trap end outer coating 

MW
l
27.18 

.—i 

= MW 22-16
/

w
+
ithout~im trap 

` 
C~—~—i ~—i.~ 

/ / 
~ ~ —i ~ ~ — i ~ _"i 



W 

MW 31.7 = MW 31-f7 with different beat and // = 0.6 A 457 441 m °~ ° ~t~~/ ~ 

MW 31-14 = MW 31-17 with dif <rent base 457 , 441 
» Oaa ~~~~ 

°` 0 0 ° ~), _ ~~~ 

° L°cul g°. ~~ 

MW 31-16 287 

with 
o trap 
~SYx_ 

5400 

6.3 0.3 

7000 
7000 

9000 
9000 

160 
200 

160 
200 

20-50 
25-60 

20-SO 
25-60 

8 457 441 

c. oc. ~ U O'° 

°p o°o° p~ 
Ot 

r •~~: 

D••a..d 7°. 

MW 31.17 MW 31-16 without ion trap and oute coating 

MW 31-18 = MW 31-Ib without ion trap 

P4W 31-74 = MW 31-16 with filter glass 

MW 36.22 318 288 
with 

1O trap
55402 

6.3 0.3 10000 250 33-72 6 416 395 
~~ 

"• 
oDo°O ~ ~~~ 

m r o ,:, 
D•oaad s°. MW 36-24 MW 36-22 with filter glass 

MW 36.44 318 288 
with 

io`Ytpreap 

55402 
6.3 0.3 12000 0.250 250 33-72 7 416 395 

W tcFi.O 

oa • .a 
~~ ~~ 

D.•d.c.l 7,.~ ~' 

~a n G.- _ iat 



CO 
A 

Type 

Scrmn') Dellee- 
non 

system 
Hester O tin x a g 

char teristica 
Capac- 

ces 

Le sth 
(e I 
(p;ns) Baae 

connections 
Round 
u,.mi 
Jiem. 

(mom) 

Recta qutar 

u.a~i 
di.von.l 

Imam) 

w I,J 
.~e~n 
lm~m) 

Double 
magnetic 

Vl
(V) 

11 
(A) 

V„ 
(V) 

V„ 
(V) 

V„ 
(V) 

-V„=) 
(V) 

C, 
(PFl (mm) (mm) 

MW 41.1 365 

with 

' 
S5902p 540 

6.3 0.3 12000 250 33-72 6 446 

~~ 

~ ~ 
c a z' 
D.od'ec.l Sa. 

MW 43.43 388 365 

with 
' 
~yx 

P 

55402 
6.3 0.3 14000 0-250 300 40-86 7 469 

~~ u u 

~~ p ~ Jou 
D.ad...i ~n. 

M1V 43.43;02 388 365 
with 

590 'S54(12P 
6.3 0.6 14000 300 33-77 7 469 

~ 9,
nu 

0 
• 

s~ o~a 
G 

Duade.sl Sa. 

MW 43.64 = 43-43 with glass envelope 

( 
~. ~ C ~ ~ ~ ~ l ~ ~ ~ ~ 

477 

~ 

457 

~ l A 



> > ~ ~ _~  j- rr - rrrrr - rrr - rrr - r ► 
MW 53.20 5I1 485 

MW 53.80 511 482 

with 
n trap 

55402 
6.3 0.3 16000 0-300 30D 40-80 7 574 554 

with 
n trap 6.3 0.3 16000 0-300 300 40-&1 7 504 484 
552 

D.oderal )p. 

o.a. 

o~ r~ o-rz~ 

The and letter of the typenumbcr indicate, the colour of the lumine.cem a ~. 
B =blue, short persistence P = d ble I y scrttn BI crof hurt peroiatence 
F = o ange, very long peraiaecnce ~ followed yyr grttniah yellow of long perOtstenc< 
G = grtt medium persiatentt R = grttniah-yellow, long peraiatencc 

~o N = gmn, long pera6tcntt W =white, medium peniumcc 
'~ °) Crid vohege for visual curt-off 
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A 

A 

A 

• TRANSMITTING 
TUBES 

187 



PREFERRED 
TRANSMITT NG #~ 

Tope 
rube 

Tarudel2 

(6360) 

QOC WIS 

Tn.ade 
(5896) 

QQEaM 

Tnrode 
(6351) 

T.~~mdu • 

(6116) 

~Doubk~ 
Terrade 

(5890 

Tardsa

(/z ISOA) 

Pew dea

(6001) 

T~oh~ 

(5866) 
~ 

TBroh 

(6155) 

i Ttrwde~•

T
U

B
E

 
O

U
T

P
U

T
 
IN

 C
L

A
S

S
 C

 
T

E
L
E

G
R

A
P

H
Y

 
A

T
: 

S
 

~
 

3
 

3
 

~
 

C
 

^3
 

3
 

C
 

(f» 

165t 

(W1 

966 

(90 

1t 

lWi 

Of 

(w) 

a 

(w3 

a3 

(~ 

1# 

(98) 

)90 

(W3 

]15 

l5ot 4t1 

a0 ~M

~`~ 321&0 Ot ~ a I/S 1# 390 ]1S 500 

~1~ K1 0! it ~ ft 1fS 1# ]a ]15 ~500 J

I85• 39 0 a n a 191 iR ]f0 ]1S SOO Y 

t!5 ]50 ]t 51 % 115 )90 fly O80 

1tS■ 
# 0 a ~~ a 1fS 390 310 115 

~~~ ~'t t1 ~! !0 195 ]90 180 005 

141 
100■ 

ZO 
H a a It1 191 #S MS 

~ s xs 1s ut 1a 

. # a Iss ]se 

# Ot 110 325 

20 2f0 

890 Mc/r 1t0 

• A~.moW TAL 13/10 

❑ WruadA TAW 11/10 

• Sa o. 100 

10~ 



TYPES 
-. 

TUBES 
to 3i]90 

I\ Trd. 

' (5861) 

Qe}s;]se 
Tr~oh 

(61N) 

ral.tsse 
Triode 

(5069) 

Qe s;l]w 
Tarok 

(1079) 

aecsssw 
QBW9~]S%TBW0160%rAW1yI8 

Tarode 
(6(I]6%6075) 

rBL Vice00 

Triode 
(5921%5921) 

TAL ILIo 

Triode 

raL I3 ¢o 
TAWIyM 
Trade 

rsLlvzs• 
7BWIy%TAW12~]3G 
Trade 

(6618%66171 

raL1L3s 
Trade 

TeL 12n% 
TBWI]100 
Tr~ede 

(60]9N60]]) 

IS1 

810 

IW'1 

1000 

(W1 

16% 

IR') 

1]90 

(W) 

SI 

(4W) 

V 

(4W1 

~~ 

(4•s1 

LL 

(4W) 

b 

(4W) 

IOS 

I4V/1 

1% 

A 810 10% 1180 1380 1.1 S! ~Z ~ v n 1S9 % 

BIO 100! I6% 1]60 41 S! ~~ ~ 1! O 33 W 

NO 10% IB% 1360 ll 48 ! O 

NO ]90 16% 1]00 }% S] 

%9 s% vss }3 } o 

u Ia 

A L81 3.8 

HIGH-TENSION RECTIFYING TUBES 
sn... o c 

ona Izsa Is .o zsa 3,1 Da 

3 4V DCG 1250 

M
A

%
.P

E
A

K
 

IN
 V

E
R

S
E

 V
O

L
T

A
G

E
 

le w 
31CC y~10%G 
~ uiee! 

(3838) 
t ~ un~ 

13 4V DCG 9iSMeGB 
(BrL1) 

IS lV ~ DCG 8119 
16693) 

D(ar]IIM'1 
DCG]~IOOB') 

(67P.6) 

]I 4V DCG 9iP 
(6s0B) 

31 kV DCG ILM 
twro)~3 

.~ 

Grid aao,dhd 



TRANSMITTING,, 

Type 
V~ 

(V) 

/~ 

(A) 

Va
maz. 

M 

Vs. 
max. 

(V) 

Wa 
max. 

(W) 

Full ratings 

Operation 

~{ 

Max. 
freq. 
(Mcls) 

Wo 
(W) 

~~ 

("~~) 

MAW 1215 215 79 12000 — I5000 — — 
1950 

42 000 
16 
6G 

A mod. 
B mod.') 

PAL 1215 22 80 12000 2 000 8000 

20 
20 
20 
20 

13 000 
4 000 
2 900 
7 500 

62 
33 
37 
70 

C telegr. 
B teleph. 
C g_g~mod. 
C ag.. mod. 

PAW 12%15 22 80 12000 2000 12000 
20 
20 
20 
20 

IS 900 
3 500 
2 900 
7 500 

61 
33 
37 
70 

C telegr. 
B teleph. 
C g.gs mod. 
C ag_ mod̀  , 

~I{ 

PB 2200 12 3.35 2000 400 I10 

20 
20 
20 
20 
20 
— 

270 
45 

147 
124 
43 

400 

71 
29 
72 
69 
32 
70 

C telegr. 
B teleph. 
C ag_ mod. 
C au. mod. 
C 

m~ 
mod. 

B od.') 

PB 2,'500 12 7.3 2 500 500 2>0 

10 
20 

20 
— 

600 
90 

100 
1000 

70 
26 

28 
70 

C telegr. 
B teleph. 

C g3 mod. 
B mod.') 

PB 3,800 12 8.5 3000 600 450 
10 
10 
10 
IO 
— 

1 200 
190 
580 
Z00 

1 600 

72 
30 
71 
35 
69 

C telegr.') 
B teleph. 
C ag_ mod. 
C ga mod. 
B mod.') 

PE 0410E 12 0.65 500 300 10 
20 
20 
20 
20 

IS 
4 
IO 
2 

60 
31 
62 
33 

C telegr. 
B teleph. 
C ag. od. 
C g, mod. 

PE OSI25 12.6 0.7 500 300 12 

100 
100 
100 
55j165 

33 
6 

20 
9 

73 
33 
71 
43 

C telegr. 
B teleph. 
C ag_ mod. 
C freq. multi 

t) Two tutees S1 4) VF_ — V,,. 
1M 



TUBES 
Reduced ratings 

Base 
Socket 

Accessories Dimensions 

Freq. Wo 
~(Mc~a)(W) 

9 
(°„) Typenumber Description 

ax. 
diam. 
(mm) 

max. 
length 
(mm) 

2700 
— 

22 
— 

— 
— 

K 707 
40614 
40632 (2X) 

6296053 
6296123(2X) 

\Vater jacket 
Grid bracket 
Protective cap for grid seal 

Rubber washer 
Rubber washer 

104 81 1 

~50 — 
50 — 

~50 — 
50 — 

— 
— 
— 
— 

— 
— 

K 500 
40602 
40632 (6X) 

Housing 
Supporting nngg 
Protective cap for grid 
and filament seals 

234 525 

50 — 
50 — 
50 — 

~50 — 

— 
— 
— 
— 

— 
— 

K 710 
K 712 
40607 
40632(6X) 

Z4 287 46 
62 960 81 

Water jacket 
Filter 
Key 
Protective cap for grid 

d filament seals 
Rubber washer 
Rubber washer 

140 541 

60 li t 
60 35 
60 77 
60 75 
60 32 

58 
25 
51 
50 
24 

Spec. 7p. 
30207 

40600(2X) Clip 53 167 

60 312 
60 50 
60 175 

/U 60 45 

55 
22 
51 
22 

Special 
40200 40600 (2X) Clip 82 

` 
276 

60 488 
60 67 

l _ _ 

55 
21 
_ 

Special 
40201 40626 (2X) Clip 106 293 

60 10 
60 2 
60 6.3 
60 1.8 

50 
17 
49 
20 

Medium 7 p. 
40220 28 9060 22 Ca p 51 150 

167 IS 
'1 

— 
~— — 

55 
— 
— 
- 

Spec. Bp. 
402IOj02 

— 37.6 104 

iai 



Typa V! 

M 

1/ 

(N 

V. _ 

M 

V„ 

M 

W 

(W) 

Full miry. 
OPgrgtion Maa. 

(M~YJ 
W, 

(W) 

`1 

(°a) 

PE O6'40E 12.6 0.65 ZO 45 (A Ctdnr. 

000 300 25 
20 
20 

I I 
40 

31 
70 

B eelryh. 
C ae. mod. PE O6; 40 N 6.3 1.3 

2/4 27 
100 

52 
71 

C (~r~op Wt. 
emad.q PE 06,'4P 6.3 Ll 

60 132 74 C rolnr. 

PE 11100 12.6 1.35 1000 300 45 60 ~ 78 Cae, pmod. 
60 27 37 C g, ad. 
- 194 72 B mod!)') 
30 275 76 C ylnr. 

QB YY50 10 S 2250 1100 100 ~ 30 
~ 

585 

33 

~ 

B teleph. 

B 
mod.rm)od. 

120 375 7i C telar. 
QB 3;300 5 6.5 IIIW 600 125 120 

120 
58 

300 
32 
ri

B tdaph. 
C n, mod. 

- 550 72 B mod.') 
75 1000 BO C tdagr. 

QB 3.51780 5 14.1 4000 600 
1000•) 

250 75 
75 

126 
510 

33 
75 

B teleph. 
C .e, mod. 

- 1240 75 B mod.')`) 
60 1 760 80 C tdnr. 

QB 5,11780 IO 9.9 5000 1000 ~ ~ 2220 76 B n od.')~~ m 

QB1~5~3800 
6.3 32,5 5000 800 3000 75 4100 74 C teker. I 

QBW B/3800 
110 2700 75 C ea. mod. 

W 8 62 C telnr. 
QE 0110 6.3 0.6 300 250 7.5 75)150 

50/150 
2.3 
I.5 

25 
I9 

C Ireq. mule. 
C (req. mule. 

(A 5.8 60 C ags mod. 
60 40 67 C telnr. 

QE 00;80 6.3 0.9 600 7110 25 ~ 
60 

12.5 
17.5 

33 
70 

B teleph. 
C .e, mod. 

- 80 67 B mad.') 
Ibi 195 78 C eelgqr 

QEC 1;150 6 2.6 12NI 300 150 - 
165 

42i 
140 

72 
70 

B mad. 
C ag, mod. 

186 33.6 70 C telnr.•) 

QQC 04,'18 6.3 0.68 600 250 2X0') 
186 7.8 59 C n  moodd `) 

))
C(req.mult 61/186 

- 
10 
16 

38 
63 

`)•) W 
B mad. ~ 

Z00 18.5 61 C t<Inr.•) 
QQE O$'12 12.6 0.41 ~ 200 2X7') 66'6/ 

9.8 ~ C y mod'j 
200 48 80 C tdnr. 

QQE 03120 12.6 0.65 ~ 250 2x I0 66.6122 0l 
3I 77 C 

Iraq. mah. 
n, mod. 

QQE 04120 6.3 
12.6 

1.6 
0.6 750 250 2x7.5 200 

200 
26 
17 

72 
79 

C te)nr. 
C agv .nod. 

63 L8 200 90 75 C teleer. 
QQE O6i40 12.6 0.9 750 250 2X20 ~ 

50/150 
~ 
20 

73 
33 

C y, mod. 
C Geq.mg6. 

- 86 7I B mod. 

Two wha,. 9 f,r = 0. ') Im.m,lnn,t ogarafon. 9 P r .neem. ) In wa r ].a4a. 
1 ~ F, apaw6an as r,thoda Iollowar. Banommnual trop. max. 120 C 

iaa 



~1 

Red, ed r,tiaga 

1

B,se 

S«ket 

Arcaa oriel Dimenaiona 
Fre9. 
(Mds) 

W, 
(Wq 

,~ 
(~,) Trxo, mhm Deacdpdon di,m. I ngth 

60 36 62 
Medium 7v. 

40220 28906022 Gp 51 146 

60 
60 

6.5 
,ZO 

20 
55 

Med~om Sp. 
40219 28906022 GP 51 146 

— — — — — — 
F 

5900,'02 28906022 Gp 51 134 

— — — Separ — 47 110 — — — 40202 

120 126 70 
120 
120 

34 
80 

30 
67 Gimt 7p. 40619 Gp 66 192 

i 200 225 65 

— — — 402111/01 40624 Gip 62 130 

120 500 67 
— 
— 

— 
— 

— 
— 

Giant Sp. 
4021 1101 80624 Cliv 87 151 

100 1300 72 Super Giant 
— — — 40216 40626 CIiP IIB 209 

40622 Grid connectoe 
— 40634 (4x) 

40631 
Fi6mcnt clip 
Inmhrin ollar 

92 196 

220 2900 69 
— 

K 713 
40622 

W,ta packet 
Grid connector 70 240 

40631 Key 
40634(4x) Filament clip 

175 5.4 42 
— 
— 

— 
— 

— 
— 

Lon.l 9p. 
40212 — 38 78 

125 20 60 
125 
125 

8 
14 

30 
65 

Medium Sp. 
40219 28906022 Gp 51 146 

42 63 

300 8 34 

— 
— — 

Lan,I BP. 
40213 — 32 100 

— — _ NovJ 
5908r36 406f7 Taahemwoer 22 78 

600 
133.3/400 

20 
8 

50 
30 Septar 40623 CIIP 46 86 

400 13 54 40201 

250 
— 

17 
— 

53 
— 

Seater 
40202 40615 (2x) GIiP 51 84 

500 60 60 

71/225 12 23 
Septer 
40202 80623 (Zx) Clip 49 110 

,, 

'~ 

193 



Tya 
V7 

M 

!J 

(A) 

V. 
mex. 

M 

W 

(~ 

Opemrion 

CC celegr. 
B celeph. 

C osc.')~ 

r 

1~ 

Max. 
(req. 

(Mde) 

We

(u7 

,i 

(~-

76 
34 

72 
7A ~i600 23 14.7 4000 500 

2 
2 

50 

1530 
260 

510 

2 130000 72 C celegr. 
TA 18/100 33 207 20000 70000 2 31 000 36 B celeph. 

2 38000 70 Can. mod. 
e~,~ 

2 250000 7fi C celegr. 0! 
TA 20,'250 35 420 20000 130000 2 60000 32 B celeph. 

2 65000 64 Can. mod. 

5 10500 72 C celegr. 
TAL 12'10 22 2X38 12000 4000 5 

5 
2000 
7700 

33 
77 

B celeph. 
C en. mod. 

— 17000 75 B mod.9 

28 22000 68 C celegr. 
TAL 12,20 2L5 78 12000 18000 28 

28 
5000 
9500 

27 
68 

B celeph. 
C en. mod. 

— 42000 72 B mod.q 

48 500 77 C celegr. 

7AL 12135 28.3 3x48.5 15000 18000 20 
20 

9000 
27000 

33 
77 

B celeph. 
C en, mod. 

20 80000 74 B mod.') tl A
11F 

5 15000 73 C celegr, 
TAW I2/10 22 2x38 12000 7500 5 

5 
3700 
7700 

33 
77 

B celeph. 
C en. mod. 

— 30000 73 B mod.') 

28 22000 68 C celegr. dui 
7AW 12/20 21.5 78 12000 18000 28 

28 
>000 

95000 
27 
68 

B celeph. 
Can. mod. 

! 

— 42000 72 B mod.') 

20 48 500 77 C celegr. 
TAW 12(25C 28.3 3x48.5 15000 30000 20 

20 
9000 

27000 
33 
77 

B celeph. 
C ,n. mod. 

— 107000 74 B mud.') 

60 70 58 C celegr. TB t'60 A 
~ 20 28 B celeph. 

TB 1, 60 G 
7.5 3.25 1250 50 

~ I 0 69 B mad )~ 

T.o tuhea. ) Dieche my operation. ') In hou ing or j cket. 

ia4 



.~ 

^', 

I► 

Redoced ratings 
B••e 
~~ 0

Acces:oriel Dimendons 

Fmy. 

(Mc/•) 

W, 

(W) 

v 

(~o) 
Trcenumber Description ax. 

diem. 
(mm) 

max 
length 
(min) 

— — — — — 118 306 

— 
— 

— 
— 

— 
— — 

K 708 
K 709 

Water jacket 
Water jacket for grid 330 1333 

— — — n«non (Geq. > 3Mds) 

20 125 000 65 
40610 (3x) Proteaiv< cep for grid seal 

330 1393 
20 40000 30 — 6296076 Robber washer 
20 56000 66 G296I 25 (2x) Rubber washer 

20 10500 72 K 501 or Foot 
20 
20 

2000 
6000 

33 
75 

_ 40603 
40604 (2x) 

Supporting d g 
Filament bracket 194 471 

— — — 40632 (2x) Protective cap for grid seal 

— — — K503/01 Hooaiog with woaliaed 
— — — inlet 
— — — — 40614 Grid backer 226 730 
— — — 40632 (2x) Proteaive cap for grid and 

filament seals 

37.5 26000 62 K 505 Housing 
— 40606 Filamem bracket 226 618 

27- 26000 74 40G32 (bX) Protenive cap for grid and 
— — — filament seals 

K 700 Water locket 
75 3500 51 40G04 Filament bracket 
2C 3300 33 — 40632 Proactive rep for grid se.l 194 49Y) 
20 6 000 75 
— — — RI 36643 Rubber washer 

5296081 (lx) Rubber washer 

K 707 Water jacket 
40614 Grid bracket 

— — — 40632 (2x) Protective cap for grid seal 
— 
— 

— 
— 

— 
— — RI 36J 50 Coaea~t wa:her 

22fi 730 
811') 

— — — 6296053 
62 960 81 (2X) 

Rubber washer 
Rubber washer 

62961 23 Robber washer 

K 715 Water jacket ("grip-o-
37.5 26000 62 marif) 

40606 Filament bracket 226 650 
27 26000 74 — 40632 (6x) Pmt«6ve rep for grid and 72U) 
— — — iilameo se.ls 

8903963 Rubber washer 

300 IB 27 A 
40465 —

— — 

— 

— 
72 li4 

Medium 4 -
- — — 

. 
40218;03 



aL 

TYp` 
V7 

M 

77 

(A) 

a 

M 

Wa 
x. 

(W9 

Full ratings 
Operation Vy' Max. 

freq. 
(Mcis) 

W, 

(W) 

p 

(°o) 

46 27i 72 C telegr. 

TB 2!200 12 2.7 2000 130 ~ 46 
60 

I60 
31 
74 

B teleph, y
C a d. 1tI 

— 540 75 B mod.') 

20 635 68 C telegr. 
TB 2/500 12 7.3 2000 300 20 

20 
I24 
430 

29 
71 

B teleph. 
Can. mod. 

— 900 71 B mod.') ri:, 
MT 

150 390 76 C telegr. 

T8 2.Si300 6.3 iA 2500 135 150 
150 

65 
204 

34 
80 

B teleph. `~~ 
C. an. mod. tIF 

— 700 78 B mod.') 

100 840 77 C telegr. 

TB 3!750 . 5 14.1 3000 250 100 
100 

140 
482 

36 
77 

B teleph. 
C an. mod. 

— 1280 75 B mod.') 

20 1200 72 C telegr. 

TB 3;2000 12 8.5 3000 500 20 
20 

200 
720 

30 
72 

B teleph. V Can. mod. 
— 1750 68 B mod.') 

yy~~
2 2900 72 C telegr. I~ 

TB 32000 12 17 3500 1 100 2 
2 

600 
1 625 

3i 
75 

B teleph. 
Can. mod. , yy

— 3300 66 ~ B mod.') ~i/ 

T8 4(1250 10 9.9 4000 450 100 II 053 78 C ,`leer. d 
— 2 290 77 B mod.`) 

75 6900 i6 C telegr. 

TBL 6,%6000 12.6 33 6000 5000 75 
75 

1900 
4 700 

32 
78 

B tae,Iepno
C d. 

— 13300 74 B mod.') 

IS 108000 75 C telegr. 
TBL 12;100 17.5 196 15000 45000 IS 80000 76 Can. mod. 

— 202000 70 B mod.') 

75 6900 76 C telegr. 

TBW 6,6000 12.G 33 6000 6000 75 
75 

1900 
4700 

32 
78 

B teleph. 
Can. ~,od. 

— 13300 74 B mod.') 4 ,t

TBW 12'25 8 100 13000 25000 30 20000 73 Industr. osc. 
M 

15 
IS 

108000 
51500 

75 
35 

C telegr. ` ~ 
B TBW 12100 17.5 196 15000 50000') I5 80 000 76 anlepmo MC d. 

— 202 000 70 B mod.') 

Two robes. '9 For B teleph. 100 kW'. ') In housin 
ynn 

or acket. 



"~ 

', 

e 

w 
A 

Reduced ratings 
Base 

Socket 

Acc<swdes Dimensions 

Freq. 

(Mc/s) 
W, ~ 

(W) 
,/ 

(96) 
Typenumber Description 

,. 
diem, 
(mm) 

ma. 
length 
(mm) 

100 140 57 
60 
60 

47 
85 

30 
59 

Spec. 2p. 
40206 

40600 (2X) 
40608 

Clip 
Key 

63 17i 

150 250 46 
— — — Spec. 2p. 

40204 
40608 
40626 

Key 
Clip 

86 243 

200 200 57 
— 
— 

— 
— 

— 
— 

Giant 5p. 
40211/01 40624 Clip 62 132 

143 425 61 
— 
— 

— 
— 

— 
— 

Giant Sp. 
A0211/01 80624 Clip 87 151 

7s 450 37 

60 562 72 
Spec. 2p. 

40204 
40608 
40626 (2x) 

Kev 
Clip IOb 262 

20 2600 70 
20 
20 

520 
1300 

32 
74 

Sp«. 2p. 
40205 

40608 
40626 (2x) 

Key 
Clip 154 334 

120 1 125 71 
— 
— 

— 
— 

— 
— 

Super Gi,n 
40216 80626 Clip 118 213 

z2o 2 soo so 
— — — ao6zz cda conneemr 
— — — — 40630 Insulating collar 122.6 195 
— — — 40634 (3x) Clip 

27.5 75000 75 K 506 Housing 286 635 
27.5 58000 78 — 40628 (6x) Filament clip 510') 1130') 

K 713 Water iacket 
220 25110 50 40622 Crid connector 
— — — 40631 Key 70.5 192 
—. — — — 40634 (3X) Filament clip 260') 

'1 15811 Rubber washer 

K 717 Cooling jacket 
40644 (2X) Grid ring 160') 425') 
40643 Filamrntconnector 

27.5 75000 75 
K 714 Water ia<ket 620 

27.5 58000 78 — 40628 (6v,) Filament cbp 240 710') 
— — — 8903963 Ruh6er washer 

/'~ 

.. i97 



RECTIFYING TUBES FOR 

T➢a 

V7 

M 

21

(A) 

V, c~., 

(k1q 

/. 
ma.. 

(A) 

Grru't Numfxr 

tubes 
` , 
~/ Number of 

• v~dary Ree6ficat{on 

2 half wave Z 
DCG 1/200 4 2.5 3 0.25 3 

3 
half wave 
full wave 

3 
b 

2 half wave 2 
DCG 1.5,/250 4 2.5 4.25 0.25 3 

3 
hJ( wave 
lull wave 

3 
6 

DCG 4/1000 ED 2 bait wave 2 yl 
2.5 4.0 10 0.25 3 hall wave 3 

~~ DCG 4,1000 G 3 full wava 6 `~ , 

M 

2 half wave Z ` , 
DCG 4/6000 4 7 13 1.25 3 

3 
half wave 
full w.ve 

3 
6 

711 

2 half wove 2 
DCG 6/70 5 30 13 6 3 

3 
half wave 
full wave 

3 
6 

DCG 6/600 EG 
5 7 13 I.5 

2 
3 

half wave 
MY w,vc 

2 
3 

y i

DCG 6,6000 GB ~ 3 full wave 6 

2 hall wave 2 
DCC 6;fi000 5 6.5 13 I 

3 (III wave 6 ` J 

2 half wave 2 ` ~ 
DCG 7;100 5 ZO 15 10 3 

3 
half wave 
full wave 

3 
6 

1/ 

2 h.11 wave 2 
DCG 9/20 ~ 12.5 21 2.5 3 

3 
hai( wave 
full wave 

3 
6 

2 MI( wave 2 
DCG Iti30 ~ 13.5 27 2.5 3 half wave 3 

3 lull wave 6 

2 half w,ve 2 J 
DCX 4/1000 2.5 5 10 0.25 3 

3 
half wave 
full wave 

3 
6 

1/ 

2 half wave 2 
DGX 45'000 5 7.1 10 1.2> 3 

3 
half wave 
full wave 

3 
6 J

198 



TRANSMITTING PURPOSES 

.~ 

V„ 

(kV) 

V, 

(kV) 

1, 

(A) 

W, 
ta. 

(kk~ 

&.e 
Socket 

Acceaeonu Dlmen>;ooe 

Typ.nomber De.cdvtion 

ax. 
diem. 
(mm) 

me 
lengeh 
(mm) 

I.I 0.9b 0.5 0.48 
1.2 
2.1 

1.4 
Z.8 

0.75 
0.75 

1.1 
2.2 

- 48 1 15 

A 
40465 

I.5 
I.7 

1.3 
2.0 

0.5 
0.75 

0.7 
1.5 - 47 138 

3.0 4.1 0.75 3.0 

Edi.o 
3.5 3.2 0.5 I.6 E3 00022 - 49 141 
4.1 4.8 0.75 36 

Medium /p. 40619 Cap 49 157 7.1 9.6 0.75 7~2 
30218103 

4.6 
5.3 

4.1 
6.2 

2.5 
3.75 

10.3 
23.3 GoGeeh 

65909BG/01 40619 Cap 53 225 
9.2 12.4 3.75 46.6 

4.6 4.1 12 50 40612 Anod< cep 
5.3 
9.2 

b.2 
12.1 

IB 
IB 

112 
224 

_ 
_ 0828172 Plaa pie far acid 

mnnecr.en 
225 5BI 

Celinh 
4.6 4.1 3 12.5 65909BC/01 40619 Cep 52 235 
5.3 6.2 4.5 27.9 

Jumbo 4v. 40619 Gp 52 213 9.7 12.4 4.5 55.8 
40308 

4.6 4.1 2 8.3 4p. 
5.3 
9.2 

6.2 
12.4 

3 
3 

18.6 
37.2 

lum6o 
40408 

40616 Anode cep 120 232 

5.3 4.8 20 96 S 20 mm 
6.1 
10.6 

7.2 
14.4 

30 
30 

216 
432 

4p 
~9 40620 Cap 

MB-screw 
II7 417 

7.4 
8.6 

6.7 
10.0 

5 
7.5 

34 
75 Spec. 3p. 40616 Anode cap 

Cap 120 381 
14.8 20.0 7.5 150 gp209 40620 

9.5 
II 

8.6 
12.9 

5 
7.5 

43 
97 Spx. 3p. 40616 Anode cap 

Cep 120 384 
19.1 25.8 7.5 194 40209 40620 

3.5 
4.1 

3.2 
4.8 

0.5 
0.75 

1.6 
3.6 Medium 4p. 40619 Ca p 53 156 

7.1 9.6 0.75 7.2 30218/03 

4.1 4.8 3.75 IB 3" 408 p' 40619 Cap 59 216 
7.1 9.6 3.75 36 

ias 



TRANSMITTING `~ 

Type 
V/ 

(V) 

// 

(A) 

m ax 

M 

m ax 

M 

W 
max. 

(W) 

Full ratings 

Operation Max. 
freq. 
(Mcls) 

Wo

(V~ 

4 

(°o) 

QE O5; 40 G.3 1.25 600 250 20 
25') 

60 
60 
— 

69 
52 
90 

76 
76 
72 

C telegrs) 
C ag: mod ") 
B mod.') 

TBL 2(300 3.4 19.5 2500 — 300 200 440 72 C telegr. 

TBL 12/25 8 100 13000 — I5000 30 28000 73 Industr. osc. 

v 

V 

~_ 

RECTIFYING TUBES FOR ~ 

Type 
V~ 

(V) 

/~ 

(A) 

V,;,,.n

(kV) 

1„ 
max. 

(A) 

circuit 
Number 

of 
tubes 

Number of 
secondary 
phases 

Rectification 

DCG 6/IS 5 11.5 IS 3 
2 
3 
3 

half wave 
half wave 
full wave 

2 
3 
G 

DCG7/100B 5 20 IS 10 
2 
3 
3 

half wave 
half wave 
full wave 

2 
3 
6 

') Two tubes. ~) Intermittent operation. 

• 

y 

~. 

yr 

200 
~.r 



TUBES 

~.. 

Reduced ratings 
Base 

Socket 

Accessories 
Dimensions 

nas, 
diam. 
(mm) 

max. 
length 
(mm) 

Freq. 
(Mc~s) 

Wo
(W) 

q 
(°o) 

~Fypenum6er Description 

q5 35 58 
- Octal 44 97 

8 p. 

890 180 37 Coaxial 41.3 69 

40644 Grid ring 260 350 
40643 (2X) Filament 

connector 

.~. 

a 

TRANSMITTING PURPOSES 

Vt, 

(k~ 

Vo 

(kl~ 

/o 

(A) 

Wa
tot. 

(k~ 

Base 
Socket 

Accessories 
Dimensions 

Typenumber Descnption 
ax 

diam. 
(mm) 

max 
length 
(mm) 

5.3 
6.1 

10.6 

4.8 
7.2 

14.4 

6 
9 
9 

28.8 
b4.8 

129.6 
super jumbo 
4 p. 40403 

40619 Medium 
cap. 

M6 screw 

72 308 

i.3 
6.1 

10.6 

4.8 
7.2 

14.4 

20 
30 
30 

95 
215 
432 

40620 
20 mm 

-cap 
M8 screw 

117 387 

zo1 
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r
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,~ 

/► 

ala► 

elan. 

.~ 

A 

INDUSTRIAL TUBES 
PREFERRED TYPES IGNITRONS 

',ogle Dlwae wdaing +er.k~ 

type PL 5551 PL 5552 PG 5555 

Mar. 
Demand 
Power 

WO kVA 1200 4VA 2400 kVA 

Ma.. RMS 
I~ne 
Voh+ge 

600 V 600 V 1400 V 

Three pMa< welding seraia 

Tya PL 5551 PL 5922 

A1+.. 
Puk 
Anode 
Volt. 

1100 V 1500 V 1200 V 1500 V 

Mex. 
Puk 
Made 
Cmrut 

600 A 460 A 1500 A 1200 A 

Raa~S.r +e~,;a 
rya PL 5555 

Puk 

V hose 
900 V' 2100 V 

Puk 
1000 A' 1200 A 

Averege 
Anode 

Cu.rmt 
200 A 150 A 

INDUSTRIAL RECTIFYING TUBES 

Ma:. D.C. 
pc t tubcent 

Doabl:..node types 

1.3 A 2 A 3 A 4 A 6 A IS A 25 A i0 A 60 A 

M
A
X
.
 A
.C

. 
A
N
O
D
E
 

V
O
L
T
A
G
E
 

18 V 318 

45 V 1119 361 

55 V 1069K`) 

60 V IGIO 1110 ID48 1039 1049 

!IS V 1638 1849 1859 

150 V 1725A 1710 

275 V 1113') 1174') 1176') 1177 

') To 6. used only for D.C. a < wdd~g aDDa au+. ') Single-anode types. 

THYRATRONS 

M11ar. D.t;. 

.o rent 

Mna and rare ¢++ Hydroge 

0.1 A OS A 25.1 32 Ary 6.4 A 125 A IS A 25 A 3i A') 90 A') 325 A'7 

M
A
X
.
 F
O
R
W
A
R
D
 P
E
A
K
 

A
N
O
D
E
 V
O
L
T
A
G
E
 

240 V PL 150 

n50 V PL2l PL 160] 

1000 V PLS] 

1500 V PL 5544 PL 5545 PL Z55 PL Z60 

2500 V PL 1] ; PL 105 

7000 V 3045 

BOGO V 4035 

I e000 V 6022 

1 Ma+. a+k +node current 

203 



N 
O 
A INDUSTRIAL RECTIFYING TUBES 

Tvae m 

Filament 
data 

Vol a es 
~ s Currents TYP'~l tharacteristica Diinensians 

Base 
connections VJ

M 

~~ 

(A? 

V,. V;.„ I, 

(A) 

l.P 

(.a) 

'R, 

(n) 

Vs~ 

M 

V.r. 

M 
Diam. 

(mm) 
Height 

(mm) M M 

328 2 1.9 3.0 28 90 0.65 4 3 16 7 33 112 

r 

' °~°~ 

r 
A 

o 

~a~ 

v 

354 I 1.9 5.5 I30 400 025 125 50 I6 8 62 125 ed~..„ 

367 2 1.9 8,0 45 140 3 IB 1 16 9 81 I70 

i r 

O 

w 

r~d 

~t~E 

451 2 1.9 2.6 16 50 0.65 4 3 II 7 33 112 

r 

•~as 

~ 
A 

n 

ai ti 

V 

1002 I 1.9 

C 

2.8 

~ ~ 

160 

~ 

500 

~ 

0.1 

~ 

0.6 

~ 

I S 

~ 

16 

I~ 

7 

~~ 

39 121 

/ 

~ ° 

f) 

r. ai 

-~ 



1010 2 Y.9 35 60 ISS 0.65 4 10 16 9 ~ 37 120 
o 

0 ~e' %~~//i G~, 

~ ~ 
A 

1037 2 1.9 II 60 165 3 18 L75~ 16 - 9 85 240 cac„h 

1039 2 L9 20 - 60 185 7:5 45 0.75 IG 9 94 264 coc.,n 

1048 2 1.9 7 60 185 3 IB f.75 '16 9 81 I70 
~ " ,i 

~~ 
i 

~ a 
w 

1049 2 1.9 28.5 GO I85 12.5 75 0.3 ;16 ~ 9 101 280 ,,,.,. 

1053 2 L9 45 48 150 12.5 75 0.25 ,16 ~~ 9 101 287 ,~,.p, 

1054 2 1.9 68 48 I50 20 120 0.18 16 9 III 350 ,.,, 

1059 2 1.9 40 GO 185 20 120 0.2 II 9 III 350 ,,,.p, 

1063A 3 1.9 II 250 770 2 12 — -- 15 I75 255 ea„o~ 

3069K') 2 3.25 70 55 170 30 ~) 200 0.12 16 10 114 365 , 

C ') Forweld~agequiPment. ' WBhfancoo!{ng. 



N 
O 
rn

Trx m 

Fi amens 
data 

Voltages Cnrrcnts ohara~%rr'ahi s 
Dimensions 

Base 
ronne~tions Vf I~ V„ V;,,,,, /. I„ R, Vs„ V..• Diam. Height 

1089 2 1.9 11 60 185 5 30 1.2 II 9 94 259 c.u.,n 

1110 2 1.9 3.5 60 185 0.85 5 4 ~ 16 9 39 131 

r o 

•~~ ~~~~f U` 
i ~ 

A 

1119 2 1.9 5.8 45 140 1.5 9 1.8 16 9 7I 124 

r O 

'~~ ~~ ~~ 
r V 

A 

1129 2 1.9 5.5 60 185 L5 9 2.5 16 9 71 140 

/ Il 

'~' '~. ~~ 
r V 

A 

1138 I 2.5 27 85 275 IS 85 0.3 16 10 115 269 cor.,n 

1183 I 2.25 I7 130 375 ~ 6 36 0.5 16 9 83 178 cor.,h 

1164 I 2.5 25 80 225 IS 90 0.3 16 9 98 220 cd;.,h

{,11173 

~ 1. 
♦ 
l ~ 

I 1.9 

~ 

13 

( 

220 

l_ 

885 

~ 

4 

~ 

24 

l 

0.75

/
l 

22') 

~ 

12 

l 

62 

V 

189 

~ 

'^ 
Oo

u 

~ ~ sc.~-v. ~ 



1 
m4 1 1s 12 zio bas 6 ~ os u'> Iz n zl3 M o 

.. 

S„<. ~,. 
1176 I 1.9 28 220 685 I S yo 0.2 22 q 12 92 301 ,,,,,, 

1177 I 1.9 60 220 685 25 150 0.1 289 12 128 362 ,~„p, 

1533 3 1.9 23 275 850 5 45 0.6 45°) IS 192 270 ,,,,,, 

1534 2 1.9 23 275 B50 7.5 45 — 45') IS 197 270 ,,,,,, 

1543 3 1.9 36 27i 850 8.3 70 0.4 50') IS 207 265 <si., 

1544 2 1.9 36 275 850 12.5 70 — 50') IS 242 278 <.ni<. 

1553 3 1.9 70 275 850 13,3 135 0.25 50') IS 297 355 <,yi„ 

1554 2 1.9 70 275 850 20 135 — 50') I S 317 355 <.61„ 

1564 2 1.9 70 275 850 30 I35 — 50°) IS 372 390 <.ni„ 

1710 2 1.9 7 150 470 1.5 9 2.5 22') 10 69.5 205 
~c! „  e o 

a« ~~~ 
w 

1725A 2 1.9 3.5 150 470 0.65 a 5 22') 10 71 135 

r u 
,!~` 

~~ ~,v o/ ~ 

A 

N ') Wrth au.i6ary i~naiou i rya 1289 (10 V, 10 u,A): ') Wish u.ihary iguidoo nrt rya E3 108 03 (100 V. 25 mA). 
O ~) $~r«n eon«i d wish (ila,ne,rc .~m a m,i m, of 10000 P, 0.5 W. 



N 
O 

Type m 

Filament 
data 

Vol ages Currents Typical 
characters tics 

Dimensions 
Base 

connections. V~

(V) 

1j

(A) 

V,~ 
max. 
(V) 

V;.~P
max. 
(V) 

1. 
max. 
(A) 

(,P
max. 
(A) 

Re 
min. 
(S2) 

V;a. 
max, 
(V) 

V.,<

(V) 

Diarn. 
max. 
(mm) 

Height 
max. 
(mm) 

1729 2 1.9 8 95 300 3 18 0.4 30') 10 81 240 c.i;,,h 

1738 2 1.9 18 95 300 7.5 45 0.2 20 9 94 284 c.r„h 

1749A 2 1.9 25 95 300 125 75 0.1 22 10 101 290 „r.,, 

1759 2 1.9 60 95 300 25 I50 0.05 22 10 141 435 ,,,,P, 

1768 2 1.9 II 285 880 3 10 — — 15 176 240 „r,P, 

1788 2 1.9 II 95 300 5 30 0.3 22') 9 94 284 coi;,,~, 

1838 2 1.9 21.5 115 360 7.5 45 0.25 22 2) I O 97 262 
f  ~ ~ 

• _ 

~ aA a 

~, ~ 

$Pec. 3P. 

1849 2 1.9 29 IIS 360 12.5 75 0.2 222) 10 105 294 „r,P, 

1859 2 1.9 60 IIS 360 25 I50 0.1 28 12 143 436 „r.P, 

'1 Scy~^n c ^nett wit filarrynt vy~ resi~yi~r of 000} 2, ~ W.F  F 
Wll au~ .ary ~ ~iti~ anid : pe {.39. (t V,. ~_m!# ~- _1r.-. _]~ _ ~._.__~__.. ~ .--~ --~ _ ~_ ~. _ 

~~! 



RELAY TUBE 

N 
O 
m 

Type 

Filament 
data Voltages 

mex. 

(V) 

Currents 

max. 

(A) 

Typical 
characteristics 

Dimensions 
13eae 

connections V/ 

(V) 

// 

(A) 

Th 

(sec) 

Max. 
diem. 
(mm) 

Maz. 
height 
(mm) 

PL 5 
Tdnd. w;~h ~.D.~;i;xe

ia~;don 

— — — 
V,;DVD= 1500 
V,r,na=max.500 

=min 20 

Î  = 3.5') 
/^ = 0.5 
/on = 1000 

v..~ = 20 v 
T.,, =max. I sec 
Veen =max, 25 V 
freq. =maz. OQ c/s 
V;a~D= max. ~ISk Vs) 
IHa = +10-40 'C 

135 190 

ory 

k 
_ u{t 

e 

THYRATRONS 

Type 

Filament 
data Voltages 

maz. 

(V) 

Currents 

maz. 

(A) 

Typical 
charactenstics 

Dimensions 
Base 

connemons Max. 
diem. 
(mm) 

Max. 
height 
(mm) 

V/ 

(V) 

/J 

(A) 

Th 

(sec) 

3C 45 
Triode 
hrdr^sen 

I;Ilcd- 
6.3 2.25 120 

V,D = 3000 
Vain. = 3000 
V.D 

D 
= min. 175 

V' — 200 yinvD — 

! a = 0.045 
/,D = 35 

TimD =max. 6 Itsee s)e ° 
V,DX /̂ D X freq.<0.3X 10 ) 

40 127 
Medinm 4D. 

t) With fan cooling. s Ignitor voltage. s) Measured at half amplitude °) F~eq. =pulse repetition frequency. 



N 
O 

THYRATRONS 

TYI1G

Filament 

V / 
(V) 

data Voltages 

(V) 

Currents 

(A) 
cheracie~l6c:: 

Dimensions 

conn~ions If 
(A) 

Tk 
;sec) 

Max. 
diem. 
(mm) 

Max. 
height 
(mm) 

4C 35 
r..°d• 

n 
u~a`" 

6.3 6,1 180 

V°v = 8000 
V°'"°v = 8000 
V = in.175 
".n — 200 

/, = 0.1 
!°v = 909 

T;mv = ax. G µset) 
V°vX 1°,Xfreq.<2X 10° °) 65 ITS 

~~ ~ ~~~%~)G 

r, p

~edium 4P 

5C 22 
r"°a` n,a.°e." ~~))v 
tilled 

6.3 IO.G 300 
V°v — 16000 
V ~•.n = IG000 

= in.200 
Vyinvn = 

m 
2UU 

1, 0.2 
! °v — 325') 

6 µsec') T;mn _ 
X~fre 3.2X 10" 9 V°vXf,v q.< 

65 

_ __ 

222 

_ 

rk ®e O p 

➢ ° s it 

Super lW+bo 
X690 

M.,T.~alin.a 4 1.3 — Lov -= 500 
!an = 0.75'1 freq. =max. IiOk/s 43 98 

EC 50 
ra°a. ".n a.. rn.a 

63 1.3 10 V°v = 1000 
V,;°.n =° 1000 

1° = 0.01 
J,v = 0.75a) 
Ie = 0.0002 
r„ = o.00la 

V.n = 33 V 
freq. = x. I50 kc/s 
rd;°" = I µa=~ 

43 108 
r r 

k~~ ~ ~ . 

• ~~ y 

P 

PL 2D 21 
T"`°a` 
a..iil.a 

6.3 0.6 10 

V°v = 650 
V°,•.n = 1300 
Vn, _ —100 
Y _,t..°1= —10 
~r;v — —I00 

fk = 0.1 
Ikn = 0.5 
/ 

- 
0.01 

~ — 0.01 

V.r. = 8 V _ Ta.°" — 30-75 µsec 
T.. = 30 sec 
1•mn = 

ax
~75-+90 °C 

tr.. _ +20 °C 

t 
~ 54 

PL 10 
n.°d. r°. 
n°L. °"a 

c;.~~;u 
L85 3.4 — 

V°v = 400 
V°;".v = 400 
V.n = ~ 1300 
Van = I800 

/, = O.I 

/°n = 4 

V"K = 20-35 V 
T.. _ 10 acc 
freq. = 100 cia 
6m6 = a%.75-+90 ~C 

21 5 108 mignon 

9 With fen cooking. °) Preq. <_ 20 c/s. ') Measured at half amplitude. °) Freq. —Pulse repetition frequency. 

1 



1 ) ) ) ) ) ) ~ °~ ~ ~ "~ ) 1 ) 1 t > > 

V 
1 
1 

PL I05 
i •"°"< ..<", 
mcn~a` 

s l0 30o 

v„ zsoo 
V„"". = 2500 
v = —soo 
I~i+t„ <)= —IO 
V . _ —1000 
Vrd..<l = —10 

/, 
/,. 
! 
!n. 
! . 
~." 

= 
= 
= 
= 
= 
= 

b.a 
40 
os 

2 
0.25 

i 

v„< 
Ta;"" 
r.. 
fHs 
a„< 

= Iz v 
= 1000 µae 
= m.. Is r«< 
= +40-+80 °C 
_ +40 °C 

Iz3 ze9 
< 

o' 

~ g 
o~ • 4i n 

Super jumbo 

""=="'x° %::>.. ~~.., 

P6. aS0
°<<•.- 1.9 26 120 

V," = 240 
~°'"" 

_ 
_~Q,)

/" 
!" 

= 

— 

I5 

0.25 
Ta a, 

x r

1000 ~« 

= mt40-+80 
~C 92 293 

PL 255 
i„,d< <,<,, s la 30o 

V," = I500 
V„" = zsoo 
v, '" — _300 

/. 
!„ 
/ 

= 
= 

IZ.S 
eo 

ozs 

V.,< 
Te;"" 
r.. 

= 10 V 
laoo µ.« 

= Is .« m
+40-+80 

loz 334 .., 
Ved.,a= —10 ~, = I ees = "C 

PL 260 V„ = I500 1." = 25 V•,< = 10 'J 
i<;"e. 

m<,<", 
`i~n~d` 

5 25 600 V°'"" = 2500 

✓et(° 
c) 

_ 
—3000

L, 
~~ 

= 

— 

160 
0.2i 

T "" 

tHr 
a„<

= I~ a«<c

= ma+40-+80 °C 
_ +60 °C 

127 405 ° 

V," = 650 1, = 0.5 V.,< = I S V + ~ 
PL 1607 V,;".. = 650 

V, 
/,v
/ 

= 2
0.05 Ta~ 500 µsec 1GwP 

rieee 
cri.a < 

2 2.6 60 
_ —100 

V<a(..<l— —10 

✓sta.<>= 
—~/O

~, 

r.. 

= 
= 0.25 tTm"b"

h,< 
m•`.75.+90 s<Cc 

= i-20 °C 

48 142 a 
~s

r 

;,,4 ~ 

!+ = 025 O 

') At negative anode voltage. °) At poaitire anode .~olm <. 



TYFe 

Filamen 
daa 

Voltages 

max. 

M 

Cmrenis 

max. 

SA) 

T 
I

characterise~ca 

Dimensions 
Base " 

<o~~«dona V/ 

M 

l7 

(nl 

Te 

(a«1 

Max. 
diem. 
(mm) 

Ma 
height 
(mm> 

P 
r  

67455 

~~`; d 2.5 I I 60 
V<v = 1500') 

Va = —500 

/° = 3.2 

/ = 0.25 
Ta;°. 500 µsec 
T.. = X 15 a« • 59 222 

r~~ 

~a 

s e 

s ei~~~. 

s°v<r d°mb° 

PL 5544 
r,;°a< 

cn.e~ 
2.5 12 60 

V°v = I500 
— 

r = —250 
Vq.,..)_ —10 

1< = 3.2 
40 

l e = 0.2 
Lv = 25 

V<r< = 12 V 
Td;°° = 40-400 µa« 
1'.. _ IS s 
6mt. = 

ux 
55-a-70°C 

67 190 

PL 5545 
T"°a~ 
"nri.d r

2 5 2I 
~ 

60 
V°v = I500 
V,;,,<v = 1500 

j/d..,) _ —210 

/, = 6.4 
f°v = 80 

4av = 2.5 

[~.,. = 12 V 
Ta;°~ 50-500 µsec 

(Tmb' =
max 

55-+70 °C 

67 229 

PL 5557/ 
PL l7 
nma. 

mi;n<a' 

2.5 5 5 
V,v = 2500 
V°;,,.v = 5000 
V. _ —500 
Vean)= —10

!° = 0.5 
1°v = 2
I < = 0.05 
fev — 0.25 

__
Tav°. = 1000 µ « 

xT.. = ma . 15 s« 
(Ha = +40-+80 °C 

62 169 ~",~~ 

~ A  

v~ J
~% 

~ t O'Gy"O 

PL 5559 
PL 57 / 
T~~°d• 5 4.5 300 

V v = 1000 
~'""v= I50~ 

✓~.r<) _ —10 

!, = 2.5 
15 

I v - 025 
f v _ I

V•" _ .~ 12 
µ ec Td+°~ = 1000 

T.< = ax IS s« 
fHx = 

m
+40-+80 °C 

74 165 

f/r 1,b 
i %qaR~ 
~--` ~~/~~ 

/ rk O" p 

~At ~_ v =)00 : (= 3.6.1,,, =)S V. ~-300( 



IGNITRONS 

Type 

A.C. control 
(two tubes in inverse parallel connection) 

Varm. 

(V) 

Maximum 
demand 

(kVA) 

/a

(A) 

/a
max. 

(A) 

T.v
max. 

(sec) 

PL 5551 

220 
530 

— 

— 

180 

30.2 

— 
— 
56 

18 

250 
600 

— 200 

30.2 

— 56 
18 

600 
600 
— 200 

30.2 
— 56 

7 5 

PL 5552 

220 
1060 

— 350 

75b 

— 140 
14 

250 
1200

400 

75.6 

140 
14 

600 
1200 

— 

400 
7i.6 

—

140 
5.8 

PL 5555 ax 
2400 

2400 — 

1105 

135 — 

207 I '~ 

/~ Uesign values only. Max. duration 0 15 sec. 
Ignitor ratings: I,aa min = 30 A 

I;sa max. = 100 A 
Vsa mm = ~ 200 V 
V;,a max.: anode voltage 

~'1 PL 5555 
Rectifier (continuous operation, phase control angle = 0) 

Van 
max. 

IV) 

Va~a.v 
max. 

(V) 

la
max. 

(A) 

laa 
max. 

(A) 

Freq. 

(cls 

900 
"1

2100 

900 

2100 

_ 

200 

150 

1800 

1200 
25-60 

214 



FREQUENCY CHANGER RESISTANCE 
WELDING SERVICE 

TYa 
Vw 

maz. 

(V) 

Vag 
max, 

(l~ 

loo 
max. 

(A) 

/a
corresp. 

(A) 

ra. 

(sec) 

la!~ao') 
maz. 

(A) 

Freq. 

input 

(r/s) 

output 

(cjs) 

PL fi822 

1200 1200 Iq~~ ~~ 6.25 0.166 50-60 5 

1500 1500 I3~6 ~6 6.25 0.166 50-60 5 

') Tax = 0.2 sec. 

TYa 

V,,, 
maz. 

M 

V,;,, 
maz ~ 

M 

loo 
max. 

(A) 

l a
corresp. 

(A) 

r,, 
max. 

(sec) 

l aV„') 
maz. 

Frcq. 

input 

(c/s) 

output 

(c/s) 

PL 5551 

1200 1200 
2Z 

5 IO 0.166 50-60 5 13~ 

1500 1500 
18 

10 0.166 50.60 5 

~, 
SOB 

2'14 
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X-RAY CUBES 

A 
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*, 

Zis 



N 

°~ ®IAGRIOSTIC RAYPROOF TUBES 

T yPe 

Max. 
peak anode voltage (kV) 

Focus 

(mm)

Max. ratings 

Insul-
anon 

Cooling 

Anode 

r Circuit ) Radio- 
graphy 
(k~ 

Fluo- 

ros 
_ 

HU%sec 
Type 

Heat 
capanty 

(HU) I 2 3 4 5 6 

20611 
100 

I10 I10 I10 — — 1.7 2 450 

au air 
sta-
ton- 
ary 

— 

20620 
20621 

100 
— 

— 
I10 

— 
I10 

— 
I10 

— 
— 

— 
— 3.1 6 450 

20630 
20631 

100 
— 

— 
110 

— 
I10 

— 
I10 

— 
— 

— 
— 4.1 10 450 

20650/01 
20650;02 

100 
— 

— 
I10 

— 
I10 

— 
I10 

— 
— 

— 
— 1.7/3.1 2/6 450 

20651/O1 
20651/02 

100 
— 

— 
I10 

— 
I10 

— 
I10 

— 
— 

— 
— 1.7/4.1 2/10 450 

') 1 = sel -rectified operation. 
2 — one- and two-va ve circuit (half-wave) 
3 = single-phase full wave circuit 

4 = three-phase ull-viave circuit 
5 = Villa d circuit 
6 = Greinacher circuit 



N_

J 

21825 —50 — — — 0.8 0.3 32 11000 
21836 —83 — — — I.0 0.8 2d0 25000 
21837 —90 — I.5 I.0 24U 

sta- 
25000 

21838 —95 — — 1.5 I.0 240 
oil oil lion- 

25000 
21839 —85 — — — I.5 I.0 225 ary 12000 
21840 —100 — — 2.3 2.6 240 60000 

21905 1.5 2 
21906 2.3 4 
21907 3.1 6 sta-
21908 —110 + 110 + 110 — 4.1 10 500 oil oil lion- 85000 
21910 1.5/3.1 2/6 ary 
21911 1.5/4.1 2/10 
31912 2.3/4.1 4/10 

21920 1.5/3.1 2/6 sta-
21921 —110 1 125 t 125 — — — 1.5/4.1 2/10 500 oil oil lion- 150000 
21922 2.3/4.1 4/10 1 ary 



Type 

Max. 
peak anode voltage (k~ 

Focus 

(mm) 

Max. ratings 

Insul-
anon Cooling 

Anode 

~ Circuit Radio- 
graphy 

(kW) 

Fluo- 

copy

HU/sec 

Type
Heat 

capacity 

(HU) 
I 2 3 4 5 6 

21933 
21934 
21935 
21936 
21937 
21938 

_100 i-100 1 100 +100 — — 

1/2 
0.3/ I 
0.3/2 

1 
2 

1.5/1.5 

21/42 
2.2/21 
2.2/42 
21 
42 

32/32 

500') oil oil tot
ahng 800002) 

21940 
21941 
21942 

—110 +110 f 110 -}-110 — — 
I 

I.5 
0.8/1.8 

10 
17 

10/23 
500 oil oil 

rot-
sting 60000 

21943 
21944 
21945 
21952 

—110 -i 12S -I 125 +125 — — 
I/2 

0.3/1 
0.3/2 

0.8/ 1.8 

21/42 
2/21 
2/42 
10/23 

500') oil oil rot-
sting

800002) 

60000 

425`~u cih uit I~ 2) 9vJ00 ̀~~~ cirZ wt 



► AIL ~NLl1L, XEJ S.JIIE.bS1 '~ ► .~ '~ !;! / ► ) ~ ~ '~ ?~ 

-rye
Max. peak 
operating 

voltage 

(k~ 

Heat 
capacity 

(HU) 

Cooling capacity 
(HU mtn) Angle 

between 
cables and 

cenirzl Team 
Receptacles x) 

with air 
circulator 

without air 
circulator 

22116/13') 
22116/230 
22116/63) 
22116/73') 

100 1500000 30000 1.5000 
90°
90° 
135' 
135° 

tri-polar both sides 
hi-polar anode side 
tri-polar both sides 
bi-polar anode side 

22117j33 100 1000000 18000 30000 90° tri-polar both sides 

22118/03 
22118/53 125 1500000 30000 25000 90° 

135°
tri-polar both sides 
bi-polar anode side 

22120/08 
22120/28 125 1 750000 39000 25000 90° 

135° tri-polar both sides 

22156/13 
22156/23 100 500000 12500 25000 90° tri-polar both sides 

bi-polar anode s,de 

22157/03 125 750000 15000 30000 90° tri-polar both sides 

MV 0276/01 140 2300000 70000 70000 90° or 135° tri-polar both sides 

~ r) Built-in exposure counter optional. 
~ 2) The cores o the bi- or tri-polar anode cables are shot circuited in the receptacles. 



o iNSERTTUBES FOR THERAPY 

Typc 

Max. peak anode voltage (kV) 
Focus 

(mm) 

Max. 
ratings 
(mA) 

Insulation Cooling Anode 
material Circuit 

1 2 3 4 5 6 

23400 
23405 

—220 
—260 

— 
— 

— 
— 

— 
— 

— 
— 

— 
— 

5x5 
6 x 6 

10 
I S oil oil —

23604 
23605 

— 
— 

— 
— 

— 
— 

— 
— 

+220 
+220 

-220 
;-220 

5 (3 
70 

15 
30 air water — 

24008 — — — — — +50 — 2 air air —
MV0675 — +140 I. 140 — — — 4x4 8 oil oil — 

INSERTTUBES FOR INDUSTRIAL PURPOSES 
Macrostructure 

25250 
25252 
25275  

— 
— 

— 
— 

— 
— 

150 
150 

I50 
150 
300 

8 
4 
8 

20 
12 
10 

air water W 

Diffraction and Spectrography') 

25293/32 850 Cu 
25294/32 : 850 W 
25295/32 850 Mo 
25296/32 50 I 50 50 — I 350 air water Co 
25297/32 350 Fe 
2529 /3'~2 / 

All .ype ' ~iave `T wid~.owsr~~~~r&•~ ~ 



J 

Type 
VJ 

max, 

(V) 

~~ 

max. 

(A) 

V.~ ~ 

max. 

(k~ 

/o max. (mA) Total 
length 
max, 

(mm) 

gasc Insulation 

Vacuum 
°r 

gas- 
idled 

Filament 
type intermit- 

tent 
coati- 
nuous 

~o~ 

28090 I7 8 125 500 200 478 D6 air 
28001 19.5 8.5 125 1000 200 478 DE air 
28115 12.> 8 160 300 50 685 DE air 
28117 12 8 180 300 50 825 DE air 
28118 12 8 200 300 50 825 DE air 
28119 12 8 220 300 50 825 DE air vacuum tungsten 

28121 12 8 150 300 50 500 DG oil 
28125 13 8 125 300 50 Z50 DE air 
28129 12 12.5 140 700 70 285 E, DE, K oil 
28130 12 12.5 125 700 70 268 E, DE, K o;l 

28136 125 1400 500 267 D, DE, K thoriated 
28137 

6 5 6.0 I50 1000 400 285 D, DE, K 
oil vacuum tungsten 



t ~~ ~ ~ ~ ( ( ( f ( ( ( ( ( f r ( r ( ( ~ 
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PREFERRED 
VOLTAGE STABILIZING TUBES 

c~«em I—lo mA s—Is mA s-90 m.a I-4p mA~y1~ 

O
P

E
R

A
TI

N
G

 
V

O
LT

A
G

E
 85 85A2'1 1 

90 9001 

IG8 OB2 

150 150B2 OA2 

~) Voluse efe~m« w6e 

PHOTO TUBES 

Colo„ Red amvi~•e Blue aenartke 

c=j~ 
_ ¢ 

59 CV 
90 CV 
3949 

90 AV 

~ 
~~ 
U~ 

v. 

58 CG 
90 CG 
3546 
3554 

90 AC 

H.V. SURGE 
LIMITING DIODE 

9020 

RADIATION 
COUNTER TUBE 

R;.dhno~~ Tyne 

v 18903 

~. i9. Y 
18904 
18909 
18506 

TRIGGER TUBES` 

PL 1267 Z 50 7 582J~y 

GAS NOISE 1ti-SOURCE 

DECADE COUNTER 
TUBE 

EIT 

CAMERA TUBE ses4 

3 em Band KSOA 

V 

r 

226 



TYPES 
SURGE ARRESTERS 

Max. 
temporary current 2.SA/I sec , SA/i sec SAI3 sec IOA/l sec IOA13 sec 

5
'f

 A
 R

 

V
O
L
T
A
G
E
 

80-120 V __—_ 4379 

130—Ia0 V 
__ 

4349 
—_ 

i50-200 V 
_— 

4371 4369 

ZBO-350 V 4372 
__— 

4379 

4C0-500 V 4397 
_~ 

i00—Bi0 V 
___ 

43i0 

MAGNETRONS 

~~ 

t\1'"'"'r"" peak nc;pce 7 kW IS kW 40 kW 225 kW 360 kW' 400 kW 500 kW 

rr
rr

rr
~

 
F

R
E

Q
U

E
N

C
Y

 
IN

 
M

c/
s 

I 

1220-1350.----- 5726') 

2940-3C60 —____ 55100 _ 

3450-3614 --__ 55095 __ 

a750—s9oo -_ also ___-
9000-9160 -- 2149 ---- 

9003-91 G8 

9166-9345 
~-- 

_— 

55032

55031 
---
___ 

9210-9270 CV370 —_____ 

9345-9405 2142 2142A 725A 4150 
55030 

94Ci-9505 
--- 

55029 

r~~a6ie 

KLYSTRONS 

A1ax' 
continuous oi~[put 20 mW 10 W' - 200 W 

Z •

j 
d 

8702-9548 Mc/s 723AIB, 2K25 

3320-3450 Mc/s 55334') 

8600-10,000 Mcls 55395 

Fixed re9uency. 

227 



N 
N PHOTOTUBES - 

.ryce Va 
cuum 

Cfals~ 

led 

Pta- 
d~a-
hon 
sea- 
siti 
vity 

Cathode Ty ~ical characteristics i\?ax. ratings 

Cak 

(pF) 

Dimensions 

Rase 
connections T },Qe

Pro- 
) ected 
area 

(cm9) 

Vb 

(V) 

cDurk 
rent 
mex 
(uA) 

N') 

(µAS 
Im) 

Ra

(MS2) 

Vb 

(V) 

~ Per ~nrs

(µA) 

lamb 

(°C) 

Tot. 
herght 
max. 
(mm) 

Dia- 
meter 
maz. 
(mm) 

58 CG — G 
red 

esium ca 
°" oxidized 

silver 
I I 

85 0.1 a5 I 90 1.5 
100 3.0 33 16 

an w 58 CV V — 50 0.05 20 I 100 3 

so AG — c 
hlue 

cae,~nm 
on 

antimony 
4 

a5 0.1 13o I 90 o.e 
70 0.7 54 19 

a 
~~~~ Qo o a 

s o o ~ ~~ 
~ ° ° w t ~ 

Minietur~ ') 
90 AV V — a5 0.05 45 I 100 1.25 

90 CG — G 
red 

caesium 

oxidized
silver 

2.4 
SS 0.1 125 I 90 0.7 

!00 L1 54 19 

Cc (q) ©. 

` o "' "" ' 
w o o w ~0~~,_'"%~ j~ 

90 CV V — 50 0.05 20 I 100 3 ~° °~.c. 
Miniature ') 

3530 — G red 

caesium 

oxidized — 100 — 150 1 100 

/

7.5s) 5 3.0 76 18 

1 
,~f%/~j



r r- r r r r 
caesium 

s--.r r ~- ~-- r r r- ~--:~-,~---,~--~--- ~-, 
p ry

3533 — C red oxidzed 
silver 

— 85 — 120 I 100 2 50 3.4 80 28 

~ a A ~~'" '~~ ~ .,~ / 

caesium l 

3538 — C red °" oxidized 
stiver 

— 85 — 120 1 100 2 50 2.5 73 23 n ~% ~"`//// ,~ 
~y 

k , ec. 2p. ~7

caesium I j 

3545 V — red oxidized 0.8 90 0.05 20 I 250 5 SO 2 73 16.5 

silver ~ \ ° / 
(P~ s,.c. Zo. 

ium 1 _ • 
Hi 

3546 — C red oxidaed 
silver 

0.8 85 0.1 150 I 90 2 50 2 7M3 16.5 ®. 

(P~ ree_wee 

caesium 
d 
4) 4 / ,~ 

3564 — G red oxidized 4.5 85 0.1 150 I 90 2 50 3.4 103 30 ~ >~~~ `: 
silver ( " e'1"~"~21 Te~ered 

+mdl 4p. 

t) Measured w th a amp o colour temperate e 2700 °K. 
') All cathode connections must be interconnected externally. 

N s) Total cathode current. 



N 
0 VOLTAGE REFERENCE TUBES 

Type V°

(V) 

I° rec 

(mA) 

V; Qn l) 

max. 

(V) 

V°s) 
spread 

(V) 

I

(mA) 

dV° 
max. 

(V) 

Dimensions 

Base 
connections 

Total 
hethgt 
max. 
(mm) 

Diam. 
max 

(mm) 

' 

85 Al 85') 4 125 83—$7 1-8 4 80 32 

k ~ 
O % 

a 
o Q ~~'//~~ ~~ 

~/////.~ 
k ~ (:) 

Loctsl 

85 A2 85 S) 6 125 83-87 1-10 4 54 19 
l.c. o 0 o a 

i.~/~C4 

k o o tc. ~~ ''s,~ 
dI 

~ ° 
o 

k ps 

Miniature 

i 6y 

jam.
~' ~ AC 

uiii~Yl 

1) In complete darkness V;gn may have a higher value. 
2) Variation of V° (/° = I° ree : max. 0.3% during the first 300 hours of live 

max. 0.2% during the subsequent 1000 hours 
1 s) ~ _~' ray ~~~ ~ (~x.~' 1°/q'n sr~rt ~~mf'00~ Puri -na~~ aft- thj 4irsr 300f'~our~ 



w 

~ ► 
~ ~ ~/G~Tr+Gt~ S~'AtsIL1~Ek'S ~ '~ ~~ ~~ '~ `~ 

0.42 150 17.5 i80 144-164 5-30 6 67 }9 

O$2 108 17.5 127 10u-1I1 5-30 4 67 19 k i (~ 
i.c. o a ~,~i0/i ~ 0 0 ~ . ii 
k o O i.C. 

`~y%;~~0. 
a k p •aiiii~Y/ 

90 C] 90 20 125 86-94 1-40 14 54 19 

Miniature 

~ , i /~~ 
100 E] 100 125 140 90-105 50-200 4 168 55.5 k a U////~j/~ 

%ii~ 
r~ 

A 



N 
w 
N VOLTAGE STABILIZERS 

'Fypa Va

(l~ 

!a rec 

(mA) 

v'8"r) max. 

(V) 

Vn2) 
spread 

(l~ 

/a

(~ 

dvo• 
max 

(~ 

Dimensions 

Base 
connection 

~otht 
g 

m ax. 
(mm) 

Diam. 
max. 

(mm) 
i

150 Al 156 4 205 146—i66 1-8 8 72 27 
OQ ~D j ai/// 5

k Q o d ~'~~~/~j 

r 

il' 

150 B2 150 10 180 146-154 5-15 5 54 19 
r.r. gr  tic :c. 

lr. kro ° of 
r 

~ ~%i~~ ~. 

a 
o ° it. ~ ~%/% yj 

c. 

ic. 
Ministate 



150 Cl 155 20 205 14(r-166 5-40 8 
99 (p) 

114 (K) 
43 (p) 
43 (K) 

k o o a 8 %: ~ yy 5 
0 ~ >~ , 

r r ~~ ~ ~ ~ ~ 
a C~ 

((a~ 

Octal y [~ 

150 CI K 

46~a 90 20 125 85-100 10-40 10 94 (P) 
i 09 (K) 

43 (P) 
29 (K) 

a ~ 6 

I/~~~ . o ~ o e~ ~ ~ i,~s 
k o o /, ,i 

o<tal ' 2 
_ a 

4687 K. 

7475 100 4 140 90—i 10 1-8 4 84 26 ~ ~, , 
k 

~ . d ~ /i d 

n ~~ 
13201 100 100 140 90-110 15-200 20 154 54 

N ') In complete darkness V;Q„ may have a higher value. 
w 
w 



N 

A SURGE ARRESTERS 

TYPe 

)gni- 
tion 

voltage 

(Vd.c.) 

Extin- 
guish- 
ing 
volt- 
age 

(Vd.cJ 

Max. ratin;s Mains voltage 

Dimensmns 
Temvu~- 

ary Fu5 

.a~ e~ ~ 

(A) 

Cana~-
'rive 

ass<ha~ 
ee 

G~o~a~. 
wily 
(Ws) 

~0. 
m 

M 

A.C. 
vat„ 
.. . . 
ma.. 

(V) 

I 

(A) 
1 

(sec) 

4349 130—I80 110 5 3 6 10 70 75 N 
<~-sr 

fit, 
g 

4369 150-200 I10 10 3 10 10 70 75 

~~~-: 

60-65 
IfD 

(~1 
vrs

1'

4370 BO-120 60 10 3 10 10 36 50 

4371 150-200 I10 5 3 6 10 70 75 

as—sa 

~ . t; _'~ 

4372 280-300 250 2.5 I 6 10 200 180 
v i 



N 

tWn 

4373 I50-200 I10 10 3 10 10 70 75 6o-ss 

36 50 ~~— 4378 80—IZO 60 10 3 10 10 

4379 280-350 130 10 3 10 10 

60-6f 
14A 

50 180 ~~~-~ 
■ . ,.s 

4380 280-350 250 2.5 I 6 10 200 180 49-51 

50 180 ~~ 4383 280-350 130 5 3 6 10 

4390 460-660 
(~~eff.~ 

400 
(Veff.~ 

10 i 25 500 

97.5-98 
7<.5-79 

— 300 +~~~—„~, 
~tl~ ~Q ~~ 

4397 400-500 200 5 1 10 10 

eo-ss 

150 230 ~;~ 
I<A 

~-~ 

g ~ • L6 



N 

I 

ELECTROMETER TUBES 

Type Vj I~ Va Vsz I a Val S ER Isz Isl Base 
connections 

f 09 
4 

4060 
0.7 300 4 — 100 —2.5 28 0.5 — G 10-" 

~ , 
„~~~ 

Triode 

N 

4065 +f ~• 
1.25 13 9 — i00 —2.5 80 2 — G12.SX 10'1° o oy 

Triode 
~ 

• 

S~bmmiamre 

a +t ~ 

4066 
~ 1.2i 13 4.i —3.2 20 3 17 1 2.Sx 10-15 opz 

~• Tctrode ~ ° ° + ~ 

~ ~ ~ ~ ~ _ ~ f t _~ ~ ~ C ~ ~ f ~ sU~ ~ao~~ 



~ J ~ ► t~1 '~,G F n0 -~EU~R'ER b 1 

Type 
Execu- 
tton ) 

Photo-
ca- 

thode 
Scrccn 

j1,~') 

(uA(Im) 

Voltages 
Linear 
magm- 
ficat- 
ion 

Picture 
resolut-

ion 

(lines/ 
cm) 

Dimensions 

V°

(kV) 

Vp 

(kV) 

V°
—Vys) 

max. 

(u) (kV) 

V V° e s 
max. max, 

(kV) (kV) 

Tot. 
length 
max 
(mm) 

Diam. 
max. 

(mm) 

eff. 
diam. 

(mm) 

diam. 

(mm) 

10120 

Diode 

AA 
AB 
AG ~ 116 

20 

6 — — 6 — — 3-7 200 240 I I7 
CA 
CB 
CG 

I S 

18121 

Diode 

AA 
AB 
AG 

20 28 

20 

-- 

l i 

5 — — 6 — — I 200-500 97 65 
CA 
CB 
CG 

TSiodOe G 
25 Ili 20 6 3 20 6 6 bs ;~) 2.5-3.5 200 240 117 

The first letter indica es the type of photocathode: 
A=caesium on antimony, blue sensitive. 
C = caesium on oxid'zed silver, red sensitive. 
The second letter indicates the colour of the luminescent screen: 
A = blue, very short persistence. 

N B blue, short persistence. 
w G == green, medium persistence. v 

e) A a colour temperature of 2700 °K. 
s) Grid cut-off voltage. 
s) A[ picture extinction. 
') At exposure. 

All types arc magnetically focused. 



N -
w 
to 

THERMOCOUPLES 

1l (mA) D,mene~ons 

T Ype E.M.F. Lmnof M.x R Re / 
Ta. 

Iengch Di.m Be9~ conmc nom _ 

vp
Fp

aI2mV~honel~ty 
propor- 

_Ma.. 

n suou

ds+ing 
I 

max.. 
mm. 

(nI(D) (mm) (mm) 

TH I 10 S 20 20 75 5.5 

TH 2 20 10 30 40 233.0 
/~ 

n 

7H 3 40 20 15 100 7.3 3.0 63 24 —(o o ~+ .~~^ ~ 

\ Y /
TH 4 100 50 I50 200 2.2 3.0 

r 

TH 5 200 100 i00 350 I.I 3.0 A 

The E.M.F ,a propomorul w the 9uaue of / up w the smcd carre,u .alae 
(max. de.iau n i~ 2"0) 

BIMETAL RELAY 

Max currcm 

Type `I1° rnctenalnc, A1ams 
.ohase 

At 
:.+itch- 

ion 

At 
switch-

~of~ 

canrcc„ona 

/r = 92 mA 
2D CV 

I S A U.25 A 

($ 13"„) 

4152 
W  - 

340•- 

372 !7 
220 V 
A.0 

I.5 A 0.25 A 
•' 

a= Timm d0 scc ~ 
c 

(ll  = 92 mA) 380 V 0.7 A 0.075 A 
A 

AC 

i 



N 
W 
GO 

Gewrd eppliutiom 

Tree 
V,~,,,, 

M 

L„ 

(~) 

B,ae Bonn«doaa 

C 0 &F-100 200 .®r 

P 

C 10 35-100 100 .'~. 
~i 

P 

C 12 
80-100 

~. ~v~~ 
35-100 

100 
~ a

P 

U 30 70-125 100 
''

eO 

o<<d 

OURRENT REGULATORS 
Indwtrid eppScsUooe 

~~ (mA) 
Bare mr,...~..ons 

329 10-30 II50 'e~ ~~- 

H 

3-10 5400 a\\Ji.on 

452 7-20 1150 
//

'•\°_ ).~ 

H 

1012 6-18 5700 Eai,o~ 

6-18 3200 ~ Ednnn 

1331 IS-40 1450 
eO 

H 

SPecul ePnlieeriwe 

Type V.°"" 

M 

I"' 

(mN 

B,ae cove«done 

1904 30-410 100 O "~~~" 

e H 
Srnn 

E905 2-6 1000 ea~.nn 

2909 5—i5 F90 O ., , 

H 

1909 15--45 625 O 
0 

x 



Special applications 

Trce v̀ """ 
(V) 

1"` 
(~nA) 

Ba,~ connections 

1909A IS-45 625 
f'~ 

V 

( ~ 0 1~ ~~~' ~ 

H 

1810 5—IS 1400 

I~ 

~ i%~ 
'~j  ~. ... ~dy

fl H 

1913 4-12 2000 ea..°" 

1918.01 4--10 100 
Ear,°" 

na„ " 

1923 IS-45 430 [a..°" 

Tyi,e ~`°"" 

M 

1"F 
(mA) 

Ba,e connections 

1926 8-26 180 
,go

o

f~a~pr ~'//~/l~,~a~ 
ao ~ 

1927 40-120 180 ~/ 

® 

U 

Y A 

1929 80-240 IBO 
o 

J y~ ' ' l 

f ~ / 

1941 80-200 300 
0 

A ilWjn3N~~ ~ 

s ea.."" v 

1945 80—IZO 275 
ov o0

t~ s 
0 0 

P 
I G 



IMAGE ICONOSCOPE 

Type 
{/J 

M 
~~ 

(A) 

Scanning system Image system ~pera[ing characteristics 

5854 6.3 0.63 
Focusing: magn. 
Deflection: magn. 
Cut-off voltage: —30 to 
—70 V 

Fhotocath: 12x16 mm 
Signal electrode: 45x60 mm 
Focusing: magn. 

Cathode voltage —930 V') 
Voltage of gr and collector 0 V') 
Voltage of signal electrode 0 V') 
Voltage of photocathode —1000 V') 
Beam current 0.1-0.2 µA 
Current of focusing coil 10 mA 
Current of image coil 25 mA 
Signal electrode resistor 0.1 MSZ 
Required illumination for average 
scene, at F : 2 1500 Lux. 

Measured with re peel to earth 

N 
A 
f 



N 
tP 
LV 

RADIATION COUNTER TUBES 

Type Description 
Radiation 
sensitivity 

Wall 
thickness 

mg~cros

Threshold 
voltage 

(~ 

Operating 
voltage 

(~ 

Plateau 
length 
in. 

(~ 

Plateau 
slope 

(% per 
100 V3 

Dead 
time 

(µsec) 

Back- 
ground 

(counts/ 
min) 

Dimensions 
lot. 

length 
(mm) 

Diam. 
( mm) 

18500 Non 
self quenching 

X-ray, y and 
neutron 250 900 1050 150 < 2 < 75 < 20s) max. 

135 
max. 
19 

18501 self quenching Y~e~trond 75 900 1050 150 < 2 < 75 < 20 s) 135 19 

18502 Self quenching y, ~ 75 300 350 100 < 15 < 150 < 40 II8 19 

18503 Self quenching eutron 250 > 275 ') 225 G 2 < 100 < 20s) 49 I7 

18504 Se~f quenching 
Mina window 

a, Q, Y 
and neutron 2-3') > 275 ') 225 < 2 < 100 < 20s) 49 17 

18505 Self quenching 
Mtw window 

a ~ Y 1 6-2') > 300 ') 225 < 2 < 125 < 25 s) 55 25.5 

18506 Self quenching 
Mxa window a ~ y 2.5-3.5') > 325 ') 250 < 2 < 225 < 40') 55 33.5 

18509.01 SeIE quenching ~, y 90.75 > 320 ') 100 < IS < 50 < 5 max. 
30 

max. 
6.5 

18513 NI!cagwmdowg photond 1.6-2.1') 575 725 I50 < IS < 70 < 6s) gbx' j28 

18514 Self quenching 
Mica window 

a, ~ and 
photon 3.5.4 s) 600 750 200 < 15 < ZSO < 40s) max, 

99 
max. 
335 

') 4rbit~~-v wµ~~n pl~i--vu. ~ Wind~w thif~~ness~') Sly tded.~ < < ~ C ~. C C C f 



~ ► ,,AI~IE.Rtc~s ► 

N 
A 
W 

Tice
locec- 

changeable 
.✓ch 
crve 

Wave- 
I qch 
bn d 
(cm) 

Frcquc<cy 

(Mc/e) 

Peak 
o~cpuc 
power 

mi.. (kW) 

21 42 — 9345-9405 7 
2J 42A 
2J 49 

— 
— 3 

9}45 X405 
9000-9160 

20 
40 

2J 60 CV 2793 8750-9900 40 
4J 50 CV 2284 9345-9405 225 
4J 78 — 9003-9168 225 

SJ 26 - 
T~aabl< 

_ 25 1220.1350 500 

CV 370 3 9210.9270 7 
725 A CV 722 9345-9401 40 

55029 9405-9505 ac I ua 
55030 9345-9405 225 
55031 9168-9345 .c 0.1 pe 
55032 9003-9168 180 

55085-01 CV 1483 3570-3614 
55085-02 CV 1484 3530-3570 360 
55085.03 CV 1485 8 5 3490-3530 
5508504 CV 1486 3410-3490 

55100.91 CV 1479 3030-3060 
55100-02 
55100.03 

CV 1480 
CV 1481 10 

3005-3030 
2980 ~~ 400 

55100-04 CV 1482 2940-2980 

TR AND ATR SWITCHES 

TYPc
lac rchaageab!a 

wrth cvve eor, Apphca I Frequency 

m4e;,) 
1B 24A CV 725 TR 8490-9600 
1B 35 CV 369 ATR 9000-9600 

lac 

Trve 
ch.Wsiable l'7 ll Tn Appo' Tyvkal ch.raccui.dce 

cme (V) {A) {,ec) 
c'c~ n 

Ya;,,,, _ 40 kV 
Recdfer /, — . 100 mA 

l a„ —max. 750 mA 
8020 CV 2967 5 6 5 

Vj = 5.5 V V = m.x. 5.8 V 
Gmrter V.,,= 10 kV 

fop r min.2A 
V.,;. =max. 12.5 kV' 
Wa ~ max. 75 W 

KLYSTRONS 

Trce 

Inver- 
ch.Wyt~ble 

crce 

Wev 

Ibs~d 
(~») 

Fre9uency 

(Mcia) 

O~cvoc 
power 

(W) 

2K 25 
ref~<. CV 2792 3 BSUO-9660 0.025 

729 AB 
mRex CV 1795 3 8702-9548 0.03 

55334 
mold reflex 
(ixcd freq. 

— 8.8 332U-3450 10 

55395 
Tenable 
2-ceviry 

wamr cooled 

_ 3 8600;10000 50'180 



IONISATION VACUUM GAGE 
FOR MEASUREMENT OF GAS PRESSURES 

95322 
Cold cathode 

Supply 
voltage 

2000 Vd~ 

Gas 
pressures 

10-3-10-smm Hg 

:i
Field intensity of 
required permanent 

magnet 

abt 370 Gauss `'~ 

244 



N 
•P 

hb15 ~ L~L~S r I 

Typo 
Vj 

~~ 
~~ 

~A) 
'~ 

(cm) 

V;v„ 

~u) 
Vd 

~V) 

/d 

~mA) 

Noise, level 

(d.b.) 

K50A 
N<un cu<d 
~a~aa a~oa< 

d 2 ; 6000 165 125 19.3R = 2700 sZ 

K Bl A 
Noise diode 

1 85 2.7 100 15 13 
R = 50 ~ 



N 

DECADE COUNTER TUBE 
Type and 
Application 

Filament 
data 

Voltages 
Resistors Currents (mA) Characteristic 

data 
Base corrections 

E1T 
Deced< 

<ouncer wbe 

Vb = 6.3 V 
!~ = 0.3 A 

Vb = 
Vdn = 
VbD = 

Rk = 

300 V 
I1.9 V 
I56 V 
IS R 

!,p — 0.95 
R„ = 39 kS2 
R„ = I Mt2 
Rts = 47 kS2 

( 1 1 (.S 1 ~ ~ ~ ___( -( -1 -1 .~ -1 _--( -( -~ 



) 

Type 
Maximum rating. 

Typicd characteristics 
Currents 

Dime 

s1Diam. &ae conn<aiom Tat. 
length 

(mm) (mm) 

ZSOi 
Gu-filled 

.;.d` 
V ` ~° 

_ ]IV 
V,e. ;s = in. 66 V _ 
V, , ~ max. 175 V 

V. (1,=2-6mA)= 61V 
V / = 2-b'mA) _ . 54 V 
V, (/. = 2-6 mA) = max. 67 V 

/, = x. 6mA 
/„ = max. 24 mA 92 13 f9 « i %/ , ~~ 

f)pa~̀~ ~;'.~ ~ ~er~ej 

PL 1267/ 
Z 900 T 
c...ru.a 

V, = 105-130 V,tt 
V, ;a. (Va = 0 V) = 255 V 

= min. 225 V 
= ma:. 310 V 

I,t. tr.nd~v, 14ov~= m.x.laopA 

V,,, ;r, = B5 V 
V,r, ;rn = n. 70 V 
Vn. 4n = ax. 90 V 
Va, (In. > 0) = 60 V 

!, = x. 25 mA 
/„ >- max. 100 mA 

99 33 

~~ ~~~///fff...
/o,~ ~ ";// 

a lam=' J  J  ~ -e 
se 

° 

oaw 

5823/ 
Z 900T 
G,-fill,d 

v;ndn 

V. fS)n (V,t > OV) ~ 290 V 
V, `I, — 25 mA) _ 62 V 
V.t. (✓ O V) - ~ V 
V,r. (Lr.>0)(I,-25 mA)= 61 V 

V,r. ;rn =min. 73 V 
V,r. ;a, = a:. 105 V 
V,e snn,((Vc= 140 V) __ 

~ ~0 µA 

1, = x. 25 mA 
!,r =max. 100 mA 54 19 

ie - r, o .
,. o'crc. `,.i ~~%/ t,~ 

o i/~ 
o 

~n 
sof.esss. 





A 

A 

s 

• 
• 
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A 
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SEP~11-CONDUCTORS 
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&se 
comKchons 

N 
to 
O 

GERMANIUM DIODES 

Typc crp Lion 

la min 
(mA) 

Va=+ IV 

—lama. (µA) la 1~ 

(plA) 

L~. . 

(~A2 

Va~~. 

M 

Tur 

voltage 
M 

Cak 

(PF) 

f.mb 

l~ 
Va=-3V Vd=—IOV Va=—SnV Va= —IOOV 

lmA) 

OA 50 
General 

pay a~` 
S 30 500 50 I50 500 fi0') 75 —50 to +fA 

OA 51 
High beck 

sietan« re~~e 5 7 100 50 I50 500 50') 15 —50 to +60 

OA 53 100-volt 
diode 4 (00 50 I50 500 100') 120 —50 to +fi0 

OA 55 100-vole 
diode 4 5 500 50 150 500 100') I40 —SO to +6U 

OA 56 
General 
purpose 
diode 

4 50 800 50 I50 400 70') 85 1 —50 to +40 



3- r~ 
OA 70 

Vide° 
detector 
diode 

> 
VO I mA 

F 0.25 V 

> ~ 
= 

rd 
I~SVV 

30 µA 

> > > > > 
50 

> 
I50 

~ 
a00 

t> > 
22 5 
ISd.~ 

~ 
1 

> > 
—SO Io+75 

p 
° III 

llllllll

OA 7I 
Cenanl 
purpose 
diode 

V d3 mA 
m x. 

+ IrOSV 

= 
re 

LSPV 
a 

7 r~A 

= 
Id 
~ VV 
max. 

250 µA 
35 I50 200 90p 

60 d c —50 to +60 

zoA7z 
Matched 
pau for 

rain 
detector 
arcuits 

vd at rd =o.l mA 
+ 0.1 V 

— rdat vd 
= —Lsv 

0.8 pA 

— rdat vd 
—as v 

=130 µA 
to loo 200 305a ~ 1 —so to +oo 

~ ro
~~ 
oy 
V 

Jc~ 
OA 73 e 

ideo 
d rector 
general 
purpose 

Vd at Id 
= 0.1 mA 

~~- 0.2 V 

—rd at Vd 
= —L5 V 
r" •:. IBµA 100 

—Id at Vd 
= —30 V 
ma:. 1200 

50 I50 400 ~ p' 20 d.c. —50 to +75 

OA 74 General 
purpose 

Vd a[ rd 
= 4 mA 

+ I.OS V 

— rd atVd 
= —1.5 V 

12 µA 

—rd at Vd 
= —G(1 V 

400atsA 
;5 I50 200 ~ p' 40 d.c. —SO to +75 

') The diode should not be opera ed at the ma v lots for voltage, cu rent and temperature simultaneou ly. s) The diod hould not be op~erated nt the max. values 
~ f r vohege and temperature slmu tan<ausly.') Diode is se its with W allel circuit conaisnug of R = 3900 f2 and C = 10 pF. Fmq. = 3U M (a. Peak input vol-

t.g = 5 V. Cepedtance of osdll for = 17 pF temp. = 20 °C. The oscillator must have a a gligible mterual impedance .t its harmonic (requencio. )When 
~ soldering, the metal diode extension should be held wrth a pair of cool peen in order ro avoid damage to the diode through excessive heat. 
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U 
N 

TRANSISTORS 

Type Des-
cnphon 

—V.td~) 
max. 

(~ 

—Ve to) 
max. 

(l~ 

—l~ 
max. 

(mA) 

1. 
max. 

(mA) 

W 
max. 

(mW) 

T.,,,b 
max. 

(°C) 

—V. 
maz, 

(l~ 

W. 
max. 

(mW) 

Noise 
(1000 cis) 

(d.b ) 
tong ctions 

OC 50 Point 
contact 

20 30 75 35 20 IS 53 
mltectw 

OC 51 Point 
tontad 

~ 75 35 30 IS 53 °ase am~~ter 

OC 70 function 
(all-glass) 4.5 10 10 10 6 45 10-15 

~wt.~ro. 

~ ~~L

OC 71 (all°glass) 4.5 10 IU 10 6 45 10-22 

~ *~ ro ~ ona~ data. ~ ~ ~ ~ ( ~ ~ 



GERMANIUM DIODES 

TYp°
Des- 

cnphon 

Id m~~. 
mA) 

Vd= +IV 

—!a max (;~A) 25 `C Ia laP 
max. 

(mA) 

l,,,rc~ 
maz. 

(mA) 

Va~~. 
mao. 
60 C 
M 

Tnm 
ver 

valtagc 
(u) 

Cdk 

(p~ 

l.mb 

(°C) 

Base 
conneehons Vd=-3V Vd=—IOV Vd=—SOV Va-=—IOOV 

max. 

(mA) 

OA 81 purpose 
Vd at !d 
= 25 mA 
max.+I V 

I I 275 50 I50 500 910 d. 
P 7i 

° 

-Y~ 

_ 

OA 85 Purpose 
Vd at /d 
ma SmA 

w. I V 
5 7 2i0 50 I50 500 90d.c ~~ 

Sce note 4 pave Z51 



TRANSISTORS* 

TYa 
Des- 

cription 

—V<at%<l 
m 

(V) 

— ~~<zal 
ma 

(V) 

—1< 
max. 

(mA) 

4 
maz. 

(mW) 

W< 
max, 

(mA) 

T. 
xbma 

(`C) 

—V< 
max. 

(V) 

W<
maz. 

(mW) 

N is< 
(1000 ~s) 

(d.bJ 
Base 

connections 

OC 50 PO1" tcontact 20 30 75 35 20 IS 53 

OC 51 Point 
contact 30 75 35 30 15 53 

~wllecfor 

bQ '""""r 

OC 70 ~ ~~ glas°) 4.5 10 10 10 25 45 8 d 
ge avers 

collecfer 

OC 71 function 
(all-glass) 4.5 10 10 10 2i 45 B dB 

average ~ ~~6ose 
17 emitter 

2.00 72 ~ action 
(all-glass) 13 26 4i 4i 

* Provisional data. 

l { ~ ~ ~" ♦ l ~ ~ ~. l 1 l ~ l l l l ~ 1 



INTERCHANGEABILITY LIST 

INTRODUCTION 

In the first column of this interchangeability list only those 
electronic tube types are indicated for which equivalent types 
exist. The second column lists the CV numbers and the third 
the corresponding Philips type numbers. 

With respect to the third column it must be noted that the 
type numbers without brackets are direct equivalents whereas 
those between brackets are near equivalents. It can be assum-

~, ed, however, that in practically all cases the near equivalents 
can replace the types indicated in the first column. 

The fact that a tube is listed does not imply that it 
can always be supplied. 

PHILIPS ELECTRONIC TUBE DIVISION 

255 
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IN7ERCHANGEA&ILITY LIST 

®~ 

~ 

"~ 

Altanw 
a~a CV 
o®6a 

P~~ ~~ 
Al~erm-
ove CV 
umber 

~ 

0517 
OA2 
OA4 
OA4G 

i OB2 

1832 

752 
1833 

(PL5557) 
OA2 
(7300T/PLI267) 
(Z300T/PLI267) 
OB2 

IN54A 
IN57 
IN58 
1N58A 
I N60 

(OA85) 
(OA85) 
(OA85) 
(OABi) 
(OA70); (OA73) 

I N61 
IN62 
IN63 
1N64 
IN65 

(OA85) 
(OA85 
OA84 

(OA73;(OA70) 
(OABp 

OD3 
OE3 
OG3 
IA3 
IA7GT 

216 
431 
449 
753 
1802 

OD3 
SSAI;OE3 
85A2; OG3 
IA3;DA90 
IA7GT;(DK32) 

1A86 
IAC6 
lAD4 
lAHS 
lAJ4 

2237 

DK96; IAB6 
DK92; lAC6 
lAD4 
DAF'96; IAHS 
DF96; Iq)4 

IN66 
1N67A 
1N68 
1N68A 
1N69 

(OA85) 
(OA84) 
(OA85) 
(OA85) 
(OA85) 

I ICI 
ICZ 

I IC3 
ICSGT 
IC21 

1805 

DK91;1R5 
DK92; IAC6 
DK96; IA66 
ICSGT; DL35 
(PLI267/7300T) 

IN70 
IN75 
INBI 
IN86 
1N87 

(OA85) 
(OARS) 
(OA85) 
OA85) 

(OA70) 

1DI3 
1Fl 
IF2 

! IF3 
IFDI 

lA3;DA90 
DF96; IAJ4 
IL4;DF92 
DF91:IT4 
DAF96:IAHS - 

IN88 
IN89 
IN90 
INI11 
IN112 - - 

(OABp 
(OA85) 
(OA85) 
(OA85) 
(OA85) 

1FD9 
+ iHSGT 
11 IL4 

IMI 
IM3 

1820 
1758 

2480 

DAF91; ISS 
IHSGT;(DAC32) 
IL4;DF92 
DM70:1M3 
DM70; IM3 

INI13 
INI14 
INI15 
INi16 
INI26 

(OA81) 
(OABq 
(OA8q 
(OA85) 
(OA85) 

INSGT 
IN34 
1N34A 
IN38 
IN38A 

1823 INSGT;(DF33) 
(OA85) 
(OA85) 
(OA85) 
(OA85) 

1NI27 
IN128 
INI35 
INI91 
IN192 

(OA85) 
OA85) 

(OA85) 
(OAB6) 
(OA87) 

IN43 
1N44 
1N45 
IN46 

~ IN47 

(OA85) 
(OA85) 
(OA85) 
(OA85) 
(OA85) 

IN198 
IPI 
IPIO 
IPII 
IP23 - 

(OA85) 
DL96:3C4 
DL92:3S4 
DL94;3V4 
(3554) 

IN48 
IN50 
IN51 
iN52 
1N54 

(OA85) 
(OA85) 
(OA85) 
(OA85) 
(OA85) 

- IP32 
IQSGT 
IR5 
IS2 
ISS 

- I826 
782 

784 

(3546PIX~ 
IQSCT;DL36 
DK9I;JR5 
DY86:1S2 
DAF91; ISS 

25'7 



uTm~ v her ti  CV 
n~ha~ 

P6ihp 
typ 

~ ype
o ber 

Alx ~ 

numher 

Philipp 
ryM 

IT4 785 DF91; IT4 4178 4J78 
IUS IUS;DAP92 4PR60A 2752 QEPZO/18 
IV6 1V6; DCF60 4XISOA 2519 QELI/150 

1X26 } (DY86) SAR4 QGZ34~5AR4 

2635 1092 EA50 SB21 1164 
2D4A 795 (AB2) 5B/250A QE06I50:807 
2D21 797 ZD2I; PL2D21 SC22 252(1 6279/5022; PL522 
2D21W PL5727 SC/IOOA Q132/250 
2142 3676 2J42 SCPIA (DGI3-2) 

2142A (JP9-15) SCP7A (DPI3-2) 
2149 3687 2J49 SD22 (QB3.5/750); (6156) 
2150 2793 2150 SFP4A (MWi3-35) 
2K25 2792 2K25 SFP7A (MFI3-I) 
2NI15 OCI5;2NI15 SJ26 3602 SJ26 

2V/400A DCG4/IOOOG ST4 1846 (GZ34) 
3A4 807 3A4; DL93 SU4G 575 SU4G; (CZ34) 
3A5 808 3A5: DCC90 SUPI (DG13-32) 
3B4 2240 3B4 SV4G 729 (GZ34) 
3B28 1835 DIX4/1000 SX4G 1851 (GZ34) 

304 DL%; 304 SY3GT 1856 SY3GT 
3023 PL3C23; 3023 5Z4CT 2748 (GZ34) 
3045 372 PL345 6ABGT 580 (EK32) 
3NP4 (MW6-2) 6AB4 (EC92) 
3Q4 816 3Q4; DL95 6AB6 

3S4GT 8820 DL9 3543 6AF4A 
(

EEECCCL9980:6AB8 

(EC93) 
3V4 2983 DL94;3V4 6AG6C EL33 
3V3406 (PL 5557) 6AJ8 2128 ECH81;6A]8 
3V390B (PL5559) 6AK5 850 6AK5; EF95 

3V420B (PL5559) 6AK8 EABC80:6AK8 
3V490A (PLI05) 6AL5 283 EAA91;6AL5;(EB91) 
3WPI (DG7-36) 6AM5 136 EL9I:6AM5 
4fi5A .1905 QB3/200 6AM6 136 EF91:6AM6 
411006U AZ50 6AQ5 1862 6AQ5 

4-IZSA 2130 (QB3/300);(6155) 6AQ8 ECC85;6AQ8 
4-250A 2131 (Q63.5/750); (6156) 6AT6 452 6AT6 
4B26 1836 1163 6AU6 2524 6AU6 
4B32 2518 DCX4/5000 6AV6 2526 bAV6 
4035 1787 626814095; PL435 6B8 1894 (EBF32) 

4D21 2130 (QB3,r300): (6155) 6BBG 1893 (EBF32) 
4GI280K PL2D21:2D21 6BA6 454 6BA6 
4GTP (3546PW) 66D7A EBCBI; 6BD7A 
4HI35M 2519 QELI/I50 68E6 453 6BE6 
4150 2284 4150 6BE7 EQ80; 6BE7 
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umber oÌ~ CVber ~tjp~ uTmber tiPo CV 
umhar 

Pte ' 

66L8 ECF80;bBL8 bM6G EL33 
66M8 E('I A1; 66M8 6N3 EY82; 6N3 
6BQ5 2975 ELB4; 6BQ5 6N8 ' EBF80: 6N8 
6BQ7A (ECC84) 6P8 E( L38j5)

bBRS EM80; 66R5 6Q4 1886 EC80; 6Q4 
bBS4 EC93:6BS4 6Q7G 587 (EBC33) 
68T4 3891 EZ40;6BT4 6R3 EY8I:6R3 
bBX6 EF'80;66X6 6R4 1865 EC8I:6R4 
6BY6 (E91H) 6R7G 1962 (EBC33) 

6BY7 EF85;bBY7 6SA7CT 1967 6SA7CT 
6BZ7 (ECC84) 6SK7GT 1982 6SK7GT 
6C4 133 6C4; EC90 6SN7GT 1988 6SN7GT 
6CI0 ECH42 6SQ7GT 1991 6SQ7CT 
6031 (ECH35) 6T8 (EABC80) 

6CA7 1741 EL34;6CA7 bU3 EY80;6U3 
6CB6 6C66 6U7G 706 (EF39) 
6CD7 394 EM34; 6CD7 bU8 (ECF80) 
6CJ5 3886 EF41;6CJ5 6V3 (EYBI) 
6016 2721 EL81;6C16 6V3A (EY81) 

6CK5 3889 EL41; 6CK5 6V4 6V4; (EZ80) 
6CK6 2726 EL83;6CK6 6V6GT 51I bV6GT 
6CM5 EL36;6CM5 6W2 (EYSp 
6CN6 450 EL38;6CN6 6X2 426 EY51;6X2 
6CQ6 I3I EF92;6CQ6 6X4 493 6X4 

6CS6 EH906C56 6XSGT 574 (EZ35) 
6CT7 3863 EAF42; 6CT7 7AHPI DGI6-22; 7AHPI 
6CU7 3888 ECH42;6CU7 7AN7 PCC84;7AN7 
6CV7 3882 EBC41;6CV7 7D9 136 EL91;6AM5 
6CW7 ECC84;6CW7 7FI6 EF4I 

6D1 1092 EA50 SA (3554) 
6D2 140 EB91; 6AL5; (FAA91) 8D3 EF91: 6AM6 
6DA6 EF89; 6DA6 9A8 PCF80; 9A8 
6E8G (ECH35) 9AK8 PABC80:9AK8 
6FI (EF42) 9AQ8 PCG85; 9AQ8 

6FI2 EF91;6AM6 9D6 EF92;6CQ6 
bFi3 1839 (EF42) IOFI NF42) 
6F16 EF41 lOF3 (UF42) 
6H6G/GT (EB34) IQF9 NF4q 
6J6 858 6J6; ECC9I IOLD3 UBC41 

6J7CT 1937 (EF37A) IOM2 UM4 
6JeG 859 (ECH35) 1OM75 MCl/60 
6K7GT 1943 (EF39) 12AC5 UF41;12AC5 
6LD3 EBC4I IZAT6 12AT6 
6M2 EM34;6CD> IZAT7 455 ECC81;12AT7 
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12AU6 1961 12AU6 44IU (1561) 
IZAU7 491 ECC82;12AU7 45A5 UL41;45A5 
I2AV6 IZAV6 SOCS 1959 SOCS;(HL94) 
I2AX7 492 ECC83; I2AX7 SOL6CT 571 SOL6GT 
12BA6 1928 126A6 SIA (3546PW) 

12BE6 12BE6;(HCH81); 
(12D8) 

SIAV 
53CG 

(3545PW) 
58CG;PW 

12D8 HCH81;12D8 53CV 58CV(PW 
1257 UAF42;1257 53KU 378 (G734) 
12SA7GT 538 12SA7GT 54KU CZ32; (GZ34) 

12SK7GT 544 12SK7GT 57 PL5559 
12SN7CT 925 I25N7GT 59A (3554) 
12SQ7CT 547 12SQ7GT 62DDT EBC41 
12XP4A MW31-74 62TH ECH42 
14K7 UCH42; 14K7 62VP EF41 

14KP4A (MW36.44) 63SPT EF50 
14L7 UBC41;14L7 63TP ECL80;6AB8 
14LP4 (MW36-44) 64ME EM34;6CD7 
ISA6 PL83;15A6 64SPT EF80;6BX6 
16A5 PL82;16A5 65ME EM80;6BR5 

I6A8 PCL82; I6A8 66KU EZ40 
16AP4 (MW41-I) 67PT EL41 
17 2957 PL5557 80 617 80 
17BP4A (MW43-64) 85A1 431 85AI;OE3 
I7BP46 (MW43-64) 85A2 449 85A2;OG3 

I7CP4 (MW43-43) 90AC 2270 90AC 
1723 PYBI; 1723 90AV 2132 90AV 
196D PY80; 19X3 90CC 2133 90CG -
I9D8 UCH81 90CV 2134 90CV 
19SU PY82; 19Y3 IOOTH 2552 TB3~350 

19X3 PY80;19X3 105 PLI05 
19Y3 PY82;19Y3 IOSA (PLI05) 
ZOA3 PL2D21;2D21 IOBCI 062 
ZIA6 PL81; 21A6 112K (MW3I-74) 
21AMP4A (MW53.80) I21K (MW31-74) 

21ZP4B (MW53-20) 121VP UF4I 
25E5 PL36;25E5 141DDT UBC41 
25L6GT 533 25L6GT 141K (MW36.44) 
30A5 HL94;30A5 141TH UCH42 
3001 PCF80;9A8 150B2 2225 150B2;6354 

30L1 PCC84;7AN7 ISOCIK (OD3) 
31A3 UY4I;31A3 ISOC2 1832 OA2 
35C5 (HL94) ISOC3 216 OD3 
3575GT 568 . 3575GT 171DDP - UBF80 
431U (1561) I71K (MW43-64) 

26Q 



r~ 
a~ 

Alm.u.- 

~ ~ Tn®bwa 
Akaw 
~~ 

~b W
va 

172 (PLI05) 8666 (DCG411000G) 
172K MW43-64 868 2680 (3554) 
213Pen PL81:21A6 869A (6508): (DCG9J20) 
238B PL5555 869B 2723 (6506); (DCG9/7A) 
250TH 2589 TB41800 872 DCCS/500066 

2676 
272 

(DCCSISOOOGB) 
PL5557 

872A 1 
872AX 642 DCCSISOOOGB 

31150 UY41 873 (DCCG/6000) 
3236 PL3C23:3(73 884 (PLZD2q;(2D21) 
393A PL3(73;3073) 885 (PL2D2p;(2D21) 

40860 (1805) 891 (CAWI2/10) 
44260 (156p 891R (TALI2110) 
451PT 1977 UL41 892 (I'AWI2I10) 
4510 AZ50 892R (TAL12110) 
46060 2644 1561 916 (3554) 

502A (PL2D2O: (ZD2p 927 3546PW102 
575A (DCG515000CB) 928 (35336) 
651 PL5552 966 DCG4JIOOOG 
652 PL5551 967 PL5557 
6536 PL5555 1163 1836 1163 

655 (PL55536) 1257 PL5559 
656 
657 

PL5552 
PL5551 

1267/ l 
OA4G J 1992 Z30DTIPL1267 

676 
O'L55536) 
(PLI05) 

1295 
1625 659 

(PL5559) 
(PE06140E) 

681 (PL5550) 1657 (PL2D2p;(2D2p 
686 (PL5550) 1665 (PL2D21); (2D21) 
723A1B 1795 723A/B 1672 (PLIS) 
725A 722 725A 1701 PL5557 
807 124 QE06150 1877 1134 1877 

813 26 QB21250 1904 (PL5559) 
816 (DCG411000C) 2000 1163 
828 631 (PB11150) 2050 (PL2D21);(2D21) 
829 (QQE06140) 2183 1164 
8296 2666 5894; (QQpA6/40) 3078A 6508; DCG9/20 

832 (QQk0~120; 
((QQE03120) 

33046 
3572 

TBIJ60G 
DCG4/10006 

832A 788 IQQE04/Z0: 
I(QQF.03/Z(1) 

38616 
3874A 26 

QELIII50 
QB21250 

833A (5858):('1'64/1250) 3885A DCX411000 
834 -~ - - - TBl/606 4261 PL5557 
837 637 (PE04J10E) 4636 - 1324 4636 
SS7B (DCG71100) 4687 2766 4687 
866 DCG411000C 5544 2210 PL5544 
866A 5545 2215 PL5545 ~~ 32 DCG411000G 5551 PL5551 
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. ~. ~ ~'~` >~ ~Y; a~~ o~~~ >~ 

P~ 

5552 PL5552' 6086 18042;6086 
55536 PL5553B 6146 3523 QE05/40 
5555 PL5555 6155 2130 6155; QB3/300 
5557/17 2957 PL5557 6156 2131 6156:Q63.5/750 ! 
5559/57 612 PL5559 6218 E80T; 6218 
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AGR9950 5869;(DCC6/6000) BI42 1927 ((5868); (1734/1250) 
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DH77 

1758 

2175 
2191 

p~ 
~ 4

(DF91) 
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PL5557 

EAAI7I ~~ 

EAC91 
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EF22 ~ 
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EF37A 
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358 
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EF37A 

E834 
EB41 
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3886 
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EF41 
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EBC90 
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Nl4 (DL35 OA70 OA70; IN87G 
NI5 (3Q5G~•(DL33) OA71 448 OA71;(OA85) 
N16 3Q5GT; DL33 OA73 442 OA73 
N17 DL92; 3S4 OA74 OA74; (OA85) 

Spxi~ CV Version. 
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u®ber a®CV 
by ~tfPup ~6v ~ CV 

umber ~ 

OAI50 (OA7p:(OA85) PLI267 1992 PLI267/Z300T 
OAI59 (OA73) PL5544 2210 PL5544 
OAI60 (OA70) PL5545 2215 PL5545 
OAi61 (OA71);(OA81) PL5557 2951 PL5557 
OAI72 (OA72) PL5559 612 PL5559 

OCIS OCIS:2NI15 PL5727 4018 PL5717 
OOC~2 
OM3 

~~~~ 
E634 

PL6755 
PM04 

FL6755; 6755 
66A6 

OM4 EBC33 PMOS 6AK5: EF95 

OMSA (EF37A) PM01 138 EF9I; 6AM6 
OMSB EF37A PP2a KL4 

OM7 E(FF39) PP6BG EL33 
OM9 EL33 PP6Bs EL3 

OMIO (ECH35) PT6 1221 PCIS/100 
OSI21500 PE04/IOE PV4 (1561) 
OSJO11750 
P2-12 
P2-40B 

(PB11150) 
QQFA4/20 
(5894); (QQE06/40) 

PV30, 
PVI001 1 
2000 f 

CY2 
~) 

P6 1163 PV495 (1805) 
PIS 1164 PV4100 1805 
PA5021 DCG4/IOOOC PV4200 1561 
PABC80 PABC80; 9AK8 PY80 PY80:19X3 
PCIS/100 1221 PCIS/100 PY81 PY81:I1Zi 

PCC80 PGC84;7AN7 PY82 PY8Z;19Y3 
PCC85 PCC85;9AQ8 PZI/75 1221 .PCI.S/100 
PCF80 PCF80; 9A8 QA2400 (EF92): (6CQ6)') 
PCFB2 (PCt•90); (9A8) QA2401 (6C4); (EC90p) 
PCLRI (PCLB2) QA2402 (EL9q;(tan45Y) 
PCL81 (PCIA2) QA2403 (EF9p;(6AM6Y) 
PCL82 PCI82;I6A8 QA2404 (EAA91);(FB91Y) 
PCL83 

00 
(PCL82) 

EI/100 
QA2406 (ECC81);(12ATJY) 

PJ23 p5~) Q 408 GSN47CP) ~ 

PL2D2I 797 2021;PL2D21 QB21250 26 QB2/250 
PLZI 202I;PLZD21 QB3/300 2130 6155;QB3/300 ~ 
PL36 PL36; 25E5 QB3.5/750 2131 6156; QB3.5/750 
PL57 PL5559 QBS/1750 3522 6079;Q65/1750 
PL81 PL$1;11A6 QBLS/3500 6076;QBLS/3500 ~ 

PL82 PL82;16A5 QBW/3500 6075; QBW513500 
PL83 PL83; ISA6 QE04/IO 1510 QE04110 ~ 
PL345 371 PL345 QE05/40 3523 QE05/40 
PL435 1787 6268/4(35; PL435 QE06I50 124 QE06/50 
PL522 2510 6279/SC22;PL522 QELI/150 2519 6360;QQ~A3/I2 ( 

No tpeu.l yu.liry tube. 
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A 

R 

( n~~ber o•e CV yv P6i1iP' ~sn~ 
~~° brr n.. ~ P611ip 

ryn. o6.r 

QQC04115 
QQE03/12 
QQE03120 
QQE04/20 
QQE06140 

1838 
2798 
2799 
788 
2797 

5895;QQG04/IS 
6360:Q);LIII50 
6252;QQE03/20 
QQE04/20 
5894: QQE06140 

R42 
RSIA 
RSIAV 
R52 
RSBA 

(1561) 
(3546P~ 
C3545PU~ 
G734) 

(3546PV7) 

QQV03-10 
~V03- 

~~- 

2798 
2799 

2797 

6360:QQE03l12 
6252: QQE03/20 

Ss94;QQE06/40 

R58AV 
~~ 

8243 273 

(3545P~ 
~j~p)

EC~ 7A5861 

QQV07.40 
QQZ04-IS 
QS83/3 
QS92/IO 

2666 
1838 

1881 

(5894); (QQE06140) 
5895:00004115 
85A2;OG3 
p475) 

R~ (DCG4/IOOOG) 
RCI-250 
RC3-2~A 
RG3-1250 

3667 
32 

DCG11250 
DCC4/IOOOC 
DCG415000 

QS95110 
QS150/40 
QS1200 
QSI205 
QSIZ07 
QSI208 

286 

2225 

1832 
1833 

95AI 
OD3 
ISOB2:6354 
(4687K) 
OA2 
OB2 

RG4-1250 
RGS-IZGC 
RC250/ 
1000 
RG2501 
3000 

(DCG/I~) 
llCG7 
DCGIC250 

DCG411000G 

QV03-12 
QV04-7 
QV05-25 
QVOb20 
QVI-ISOA 

2129 
1510 
124 
3523 
2519 

QE03110 
QF-(14110 
QE06/50 
QE05140 
QELI/150 

RGI000/ i 
3000 

064( RGNI 
RGN2004 
RGN4004 

pC~j5040GB 
1805 
1561 
(A7.50) 

QV20•Pl8 
QY2-100 
QY3.65 
QY3-125 
QY4-250 

2752 
26 
1905 
2130 
2131 

QEPIOIIB 
QB21250 
QB3/NIO 
6155; Q631300 
6156; QB3.5/750 

RCQ75(i 

RCQ7.5/ ~ 
ZjJf 2.5 

RHK633 

(pGG4/10000) 

(pCGS/SOOOCB) 
723A/B 

QYS-500 
Q~ 

~w 

3522 6079;QB5/I750 
6076;QBL5/3500 

6o7s: QJ3ws/35oo 

RK44 
RRKas~ 

~7 

(PE04/IOE) 
Eoa/t0E) 

QB21250) 
c~/~ ) 

RI 
RZ 
R3 
R4 
R4A 

(1805) 
(156Q 
1561 
(1561) 
(1561) 

RK837 
RK866 
RL7 
RLI7 
RL21 

(PE04/IOE) 
DCC4/IOOOG 
EF54 
PL5557 
PL2D21;2D21 

R6A 
RI2 1 
RIZA ,J 
RISA 
R41(Ekco) 

1163 
EY51;6X2 
1164 
1561 

RL31 
RL32 
RL43 
RL57 
RLI05 

(OA81) 
(OA81) 
(OA81) 
PL5559 
PLI05 
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i 
~I~.~n.- „>~.- 

RL143 
RLI50 
RLi267 
RLI607 
RL555I 

(OA81) 
PL150 
Z3(IOT/PLI267 
PLI607 
PL5551 

Ste15000/( 
IS/45 f 
SU61 
T2M05 
T6D 

~(~7/100 

EY51:6X2 
6J6;ECC91 
EA50 

RL5552 
RL5555 
RR3-250 
RR3-1250 

-RS329 

1835 
2518 

PL5552 
PL5555 
DCX4/1000 
DIX4/5000 
TA4/800 

T249B 
T300-1 
T813 
T866A 
T872A 

(DCG4/10006) 
TB3/1000;(IB4/1250) 
QB2/250 
DCG4/10006 
DCGS/500068 

RS1006 
RSI007 
RSI009 
RSIOIIL 
RSIOIIW 

5866;TB2.5/300 
6155; QB3/300 
QQE06/40 
(TBL6120) 
(TBW6/20) 

'1'900 
T901 
T901B 
TBI/60A 
TBII6o6 

1235 

(IvIW41-0 
(MW41-I) 
(MW41-q 
TBI/60A 
TBII60G 

RSI016 
RVI201350 
RV120/ 

1 
RV120/5001

5868;TB4/t250 
I56I 

1561 
1561 

TB2.5/300 
TB3I350 
7831750 

TB411~25(1 

1924 
2552 

2589

5866:TBZSJ300 
TB3/350 
5867:763/750 

5868' 7B4~1250 

RSV 1820/ 

RVZ00/ 
RXIZOA 
5856 

AZ4 

(AZ50) 
II64 
OA2 

~ / 
TBLI2 
TBLI21 

I 100 1 

5924: TBL6/6000 
6618; TBLI2/25 
6078;TBLI2/100 

5860 

SBS 
SCR 
SCS. 

OB2 

PL55511)
(PL5555) 
PL5552 

TBW6/ 

TBW12/ 
TBWI2/ i 
100 J 

5923; TBW6/600D 
6617;TBWI2/Zi 
6pn:TBWi2(100 

SD61 
SDR 
SDS 
SK60 
SK63 

EA50 
PL5555 
PL5553B 
(3554) 
(3554) 

TD03-10 
TC57 
THIOOTH 
THI08 
TH250TH 

273 EC55; SB61 
PL5559 
TB3I350 
TAI81100 
TB41800 

SP4 
SP6 
SRUI 
Su10001 
2.5/15 } 

1324 4636 
EF91;bAMb 
(fA41800) 
PL5559 

THBi3 
TH502IB 
TH5021V 
TH5031B 
TH5031V 

26 
32 

642 

QB2/250 
DCG411000C 
DCG4/I000ED 
DCG515000CB 
DCGS/SOOOFG

20%I~ / 

OI/O5~/
Sce2500/ 

.6(40 

(PL260) 

PL2D21;2D21 

PLI05 

TH5040 

TH6011 
TH6031 
TN6050 

1835 

(b508):(DCG9120). 
DIX4/I000 

PL5557 
PL5559 
(PL5559) 
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.. 

uo7m~hv a~ cv 
umber 

~ w 7~ 
n®hr 

~ tPmhyvaw 

TH6120 pL105 TY6120 (PLI05) 
TH6220 PL5545 TY6220 (PL5545) 
TH7010 (PL5551) U9 1443 (1805) 
TH7020 PL5551 UIO (1805) 
TH7030 PL5552 UI2 (1561) 

TH7040 (PL5553B) UI2/14 1561 
TQIl2 PL3C23 UI4 1561 
TQ2 PL5557 UI8 AZ50 

TQ2/b ~~~ ~' (PL6755) 
U43/~ E~ 6X2 

TQ2/12 (PL255) U50 (SY3GT) 
TRI4/21 (~IW36.44) U52 (CZ34); SU4G 

S51/ l - ~ M U 0 (FZ35))
EF45 j 6AKS:EF95 U78 6X4 

TS52/ UI42 UY41 
ECC91 6J6;ECC91 UI43 

_ 
A731 

TS53/ 18042 0145 NY4p 

T554/ UI50 EZ40 
E83F E83F UI51 EY51;6X2 

TTIO QB2/250 UI52 PY80;19X3 
TTI6 6155;Q63/300 U153 PY81;1773 
TTI6D 6155;QB3/300 UI54 PY82;19Y3 
TTI7 PL5557 0319 PY82; (19Y3) 
TX213 PL5544 U404 NY41) 

TX2/6 PL5545 U709 EZ81 
TXMI00 PL2D21;2D21 U2410/P U30 
TYI-50 1235 TBI/60A UAF42 UAF42;1257 
TY2-125 1924 5866;TB2.5/300 UBC41 UBC41;14L7 
TY3-250 5867; TB3/750 UCH42 UCH42; 14K7 

TY4-500 5868;784/1250 UCH71 (UCH2I) 
TY6- 
5000A 5924; TBL616000 UCH81 

UCHI71 
UCH81:19D8 
NCHBp 

7Y6- UE966 DCG4/IOOOG 
SOOOW 5923; TBW6/6000 UE966A DCG4/IOOOG 

TYI2- i UE967 PL5557 
SOA 6078:TBLI2/100 UE972A DCGSISOOGB 
TYI2- UF41 UF41;12AC5 

JJi

SOW bon;TBWI21100 UFI74 NF80) 
TY76 (PL5559) UFI75 NF85) 

TY77 (PL5559) UH50 TBI/60G 
TY79 (PL5559) UL41 UL4I; 45A5 
TY6030 (PL5559) UL905 PL5559 
TY6050 (PL5559) UMI1 NM4);NM34) 
TY6100 (PL5559) UM35 (UM34) 
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~~ ti ~ ~~ o~ ~. 

UMI71 (UM34) VT74 1864 (GZ34) 
UU3;UU4; ~VT75 1075 (EL34) 
UUS (1X'1) ~VT79 1079 (PE06140M I 
UU9 1855 (FZ40) VT80 617 80 
UU601250 (1561) ~VT88 1088 (QQE04120) 

UUI20/ ~~ QQE04120 
350 

' 

(1561) VT91 1936 (EF37A) 

350A20/ (1561) VT92A 5887 (EBC33) 
UU120/ VT92A 587 (EBC33) 
500 (1561) VT93 1894 (EBF32) 
(Ediawan) VT93A 1893 (FBF32) 

UX866 DCG411000G VTI00 QE06/50 
UY41 UY41;31A3 VTIOOA (QE06150) I 
V2M70 6X4 VTIOI 637 (PE04/IOE) 
VISF (3545PVl~ VTI03 1990 (6SQ7CT) 
V41 AZ41 VTI04 546 (12SQ7GT) 

V6I EZ40 VTI07 510 (6V6GT) 
V100 (AZ50) VTI07A 511 (6V6CT) , 
V311 UY41 VTIO7B 509 (6V6GT) 
V312 UY42 VTll7 1981 (6SK7GT) 
(MazdaFr) VTI17A 1982 6SK7GT 

V884 EF92;6CQ6 VTI18 1088 ((~QE04/ZO) 
VH550 DCG411000ED VTI25 1805 (DL35) 
VH550A DCG4/IOOOG VTI26 573 (EZ35) 
VH7400 DCGSISOOOGB VT126A 572 ~(F.Z35) 
VI-17400A DOGS/SIXpEG VI'I26B 574 (EZ35) 

VP6(Cas) EF92;6CQ6 VTI31 543 (12SK7GT) 
VR53 1053 EF39 VTI39 OD3 
VR55 1055 EBC33 VTI44 QB21250 
VR56 1056 (EF37A) VTI46 1873 (DF33) 
VR57 1057 EK32 ')VTI46 1625 DCG4/1000ED 
VR91 1091 ') EF50 VTI47 1802 (DK32) 
~VR91A 1578 EF50 VTI50 1966 (6SA7CT) 
VR92 1092 EA50 VTISOA 1967 6SA7CT 
~VRI23 1123 EFS VTI51 578 (EK32) 
VRI50 OD3 VT151B 580 (EK31) 
VRI50/30 216 OD3 VTI61 537 (I2SA7GT) 
VS34 (3545) VTI71 782 DK91; IRS 
VS70 1070 7475 VTI72 784 DAF9I; ISS 
')VT39 (6508); (DCC9/20) VTI73 785 DF91; IT4 
VT39A (6508);(DCG9(ZO) VTI74 820 DL92:3S4 
VT42 642 (DCGSISOOOGB) ~VTI80 1053 EF39 
VT42A (DCGSISOOOGB) ')VTi94 587 (EBC33) 
VT46 (DCG411000G) ')VT195 1863 (G734) 
VT46A 32 DCG411000G ~VTI96 509 (6V6GT) 
VT60A 1572 (QE06150) ')VTI97 1629 (DCG415000) 

Typen~mbere ben+em brrlee. ue nev eyui.ulr,.u. ') Bri~eh YI'-number. 
i4,eriun Am°r YI'- umbers mJne alxrnee °) Sm.11 m«h.~iul d~lkruxe. 

.wed. 



7ygs 
nomMr 

d~ ~ 
~~ 

p6~:Ps 
lyp 

Hype 
ber 

n~~~ 
~ s

Philips 
type 

I~ 
VT197A 
t)V'['198 
)V'f199 

OI 
t)V7101 

1856 
1075 

124 
552 

1056 

SY3GT 
(EL34); (6047) 
QE06/50 
(ZSL6GT) 
(EF37A) 

WLI72 
WL414 
WL502A 
WL624 
WL631 

(PLI05) 
(PL255) 
(PL2D21);(2D21) 
(PLI05) 
PL5559 

OlC 
VT106A 
t)V1'Z07 

218 
V7'220 

553 
729 

1091 
2552 
2589 

25L6GT 
aGZ34) 
)EF50 
TB3/350 
TB4/8(10 

WL632A 
WL651/656 
WL652/ 1 
657 j 
WL653B 

(PL5559) 
PL5552 
PL5551 

PL5555 

i 

VT231 
VI144 

819 
1820 
1988 
575 

3QSGT;DL33 
(DAC32) 
6SN7CT 
(0734) 
(PL2D21); (ZD21) 

WL655/ l 
658 J 
WL676 
WL68I/ l 
686 J 

(PL5553B) 

(PL105) 
PL5550 

"
'1145 

~v i 250 
259 

Vf264 
VI'267 

86 

818 
2967 
788 

~EF50 
(5894);(QQ):(16/40) 
3Q4; DL95 
8020 
QQE04/ZO 

WL735 
WL739 
WL868 
WL884 
WL885 

(3554) 
(3546PW) 
(3554) 
(PL2D2I):(2D2p 
(PLZD21);(2D21) 

a)Vf510 
64 

W134 
VXSSOA 
VX7400 

1510 
1064 
1134 

QE04110 
(156p 
1877 
DCX4/1000 
DCX4/5000 

WL9I8 
WL927 
WL2050 
WL5551/t 
652 f 

(3554) 
(3546PW) 
(PL2D21);(2D21) 
PLS551 

W17 
W77 

~
WI42 

W147 

DF91:IT4 
EF92;6CQ6 
UF41 

EF39 

WL5552/ 
651 
WL5555/ 

WL5557117 

pL5552 

pL5555 
PL5557 

,~WI46 
W150 
W719 

~vnv 
WDI42 

(EF22) 
EF41 
EF85; 66Y7 
6sA6 
UAF42 

WL5559/57 
WL5685 
WL5720 
wLeozo 

WT210-IXI01 

PL5559 
(PLI05) 
(PL5559) 
Bozo 
PLZD21;2D21 

WDI50 
WD709 
WEI2 
WEI7 
WE249A 
WE255B 

EAF42 
EBF80; 6N8 
EM4 
PL5557 
(DCG4/I000G) 
(6508) 

WT210- 
0015 
WT210- 
0018 
WT2I0. 
0056 

PL5557 

OD3 

PL5559 

~WE304B 
WE307A 
WE319A 
WL2D21 
WLI7 
WL105 

(I-BII60C) 
(PE04110E) 
(DCGS/SOOOGB) 
PL2D21; ZD21 
PL5557 
pLI05 

WT210- 
0062 
WT210. 
0069 
WT2I0- 
0071 

PL5557 

PL5557 

pL5551 

') British VI cumber 
,/P Small meclwiid &fleren«.. 

') Ameri~en VI'-mu,~he s mile.. aLenvi.<.tatcd. 
') Bnfieh VT-number. 
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o ~6er 
bAlurm- 

camber 
~ ~~°6er °Yewumber 

`, 

PK'p° I 

WT210- 
0072 
WT210- ~~ 
WT210- 
0074 

PL5552 

(PL5553B) 

PL105 - 

XC2-12 
XC2-25 
XCZ-6400 
XCS-500 
XGIS-12 

-

2957 

PLZ55 Y 
PL260 
PL105 
PL5557 T 
DCG7/IOOB 

~ 79 IO" 
W7'ZIO- 
0091 
WT272 

PL105 

(Z300T/PLI267) 
(PL5557) 

6X4G00~- } 
XH3-045 
XH&100 
XHIb200 

372 
1787 
25~ 

PLI05 
PL345 
6268/4C35;PL435 
627915C22;PL522 

WT272A 
WT'294 
WTI'118 
X14 
XI7 

(PL5557) 
OD3 
PLI05 
(DK32) 
DK9I;IR5 

XRI-3200 
XRI-6400 
ZI4 
Z77 
Z90 

2210 
2215 

PL5544 
PL5545 
(DF33) 
EF91;6AM6 
EF50 

XIS 
X61M 
X142 
X143 
X147 

DK92; IAC6 - 
(ECH35) 
UCH42 
ECH21 
ECH35 

Z142 
ZI50 
ZI52 
2225 
Z300T 

UF42 
EF42 
EF80:6BX6 
(DCC4/IGOOC) 
Z300T/PLI267 

X150 
X719 
X727 
XB767A 
XGI-2500 612 

ECH42 
ECH81; 6AJ8 
6BE6 
(PLZD2p; (2D21) 
PL5559 

2719 
2729 
Z900T 
ZD17 
ZD152 

EF80;6BX6 
EF86; 6267 
Z900TI5823 
DAF91; ISS 
EBF80: bN8 

Y 

T 
r 
T 
r 

276 



Type 
number 

Philips 
type 

Type 
number 

Philipa 
_ 

type 

CVS 
CVI2 
CV26 
CV32 
CVI24 

(DCG4/5000) 
(6279/SCZZ) 
Q62/250 
DCG411000G 
QE06/50 

CV495 
CV501 
CV509 
CVSIO 
CV511 

4065 
EBF32 
(6V6GT) 
(6V6GT) 
6V6GT 

t~ CV131 
CVI33 
CV135 
CVI36 
CVI37 

GF92;6CQ6 
GC4;EC90 
EY91 
EL91;6AM5 
EAC91 

CV537 
CV538 
CV543 
CV544 
CV546 

(12SA7GT) 
12SA7GT 
(125K7GT) 
12SK7GT 
(12SQ7GT) 

CVI38 
CVI39 
CVI40 
CV152 

L CVl i3 

EF91;6AM6 
(EC91) 
EB91; (FAA91) 
(DCG4/5000) 
EF55 

CV547 
CV551 
CV552 
CV553 
CV567 

12SQ7GT 
(25L6GT) 
(25LbGT) 
25LbGT 
(35ZSGT) 

'7i CVI8I 
CVZ00 
CV216 
CV273 
CV283 

ECC32 
MC2/250M 
OD3 
EC55; 5861 
EAA91;6AL5 

CV568 
CV569 
CV571 
CV572 
CV574 

35Z5GT 
ECC35 
SOL6CT 
(EZ35) 
(EZ35 

CV303 
CV309 
CV354 
CV358 
CV370 

EF22 
(QE04/10) 
(EC55) 
EF37A 
JP9-7A 

CV575 
CV580 
CV587 
CV593 
CV600 

SU4G; (CZ34) 
(EK32) 
(EBC33) 
GZ32: GZ34) 
(DG13-2) 

CV372 
CV375 
CV378 
CV394 
CV424 

PL345 
(EA50) 
(G734) 
EM34; 6CD7 
(5694); (QQE06140) 

CV612 
CV6l7 
CV631 
CV637 
CV642 

PL5559 
80 
(PBI/I50) 
(PE04110E) 
DCG515000CB 

CV425 
CV426 
CV429 
CV431 
CV442 

(OA71) 
EY51;6X2 
MF31-55 
85A1;OE3 
OA73 

CV659 
CV706 
CV718 
CV722 
CV729 

(PE06/40E) 
(EF39) 
(MFI3-1) 
725A 
(GZ34) 

CV448 
CV449 
CV450 
CV452 
CV453 

OA71') 
85A2; OG3 
EL36; 6CN6 
6AT6 
6BE6 

CV742 
CV752 
CV753 
CV782 
CV764 

(PL5557) 
fZ300T/PLI267) 
IA3; DA90 
IRS;DK91 
DAF9I;1S5 

CV454 
CV455 

r CV491 
1 CV492 
"!! CV493 

6BA6 
ECC81; 12AT7 
ECC82; 12AU7 
ECC83; 12AX7 
6X4 

CV785 
CV786 
CV795 
CV797 
CV807 

DF91;IT4 
QQE04/ZD 
(AB2) 
PLZD21;2D21 
3A4;DL93 

9 s,,«~a cv .e~.;~ 
.~. 
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Type 
number 

Philips 
type 

Type 
number 

Philips 
type 

CV808 
CV818 
CV8I9 
CV820 
CV838 

3A5;DCC90 
3Q4; DL95 
3QSGT:DL33 
DL92:3S4 
(DPI3-2) 

CVI485 
CVI486 
CVI510 
CVI570 
CVI572 

(55085/03) 
(55085/04) 
QE04/10) 
(EK32) 
(QE06/50) 

CV850 
CV858 
CV859 
cv8n 
CV925 

6AK5:EF95 
6J6: ECC91 
(ECH35) 
(F-~'2~ 
12SN7GT 

CVI578 
CVI581 
CV1625 
CV1629 
CVI741 

(EF50) }~ 
(ECFI35) I 
DCG411000ED 
(DCG415000> 
EL34;6CA7 

CVI039 
CV1053 
CVI054 
CVI055 
CV1056 

(1561) 
EF39 
E834 
EBC33 
(EE37A) 

CVI758 
CVI787 
CVI795 
CVI796 
CVI800 

IL4; DF92 Y
6268/4C35;PL435 I 
723A1B 
(1561) 
(DK32) 

CVI057 
CV1060 
CV1062 
CV1064 
CV1070 

EK32 
(QEA6/50) 
TBI/60A(2z) 
(1561) 
7475 

CVI802 
CVI803 
CVIBOS 
CVI8I8 
CVI820 

(DK32) 
(DL35) 
ICSGT;DL35 
(DAC32) 
(DAC32) 

CV1075 
CVI088 
CVI091 
CVI092 
CVI134 

(F134);(6CA7) 
(832A):(QQEA4/Zlp 
EF50 
E,0.50 
1877 

CVI821 
CV1823 
CVI824 
CVI826 
CVI832 

fF 

(DF33) 
(DF33) 
(DL36) 
1Q5GT;DL36 
OA2 T 

CVIZ21 
CVI235 
CV1261 
CV1262 
CV1264 

PCIS/100 
TB1/60A 
(Mr'A/1000G) 
(DCGI/Z50) 
AZ50 

CVI833 
CVI835 
CVI836 
CVI838 
CV1839 

062 6
DCX411000 r 
1163 
5895:00004/15 
(EF42) j 

CVI324 
CV1347 
CVI400 
CVI404 
CV1426 

4636 
ECH35 
CIC 
(EF37A) 
EK2 

CVI846 
CVISSI 
CV1854 
CV1855 
CVI856 

(CZ34)) 
(GZ34) 
(SY3C'n 
(EZ40) 
SY3GT 

CVI427 
CVI428 
CV1429 
CV1434 
CV1479 

EF9 
EBC3 
EL2 
EM4 
(55100/00 

CV1862 
CVI863 
CVI864 
CVI865 
CVI866 

bAQS 
(GZ34) 
(G734) I 
EC81;6R4 
UP9-7D) 

CVI480 
CVI481 
CVI482 
CVI483 
CV1484 

(55100102) 
(55100103) 
(55100104) 
(55085100 
(55085102) 

CVI886 
CVI893 
CVI894 
CV1905 
CVI924 

EC80;6Q4 
(EBF32)) 
(FBF32) 
(6083): (PEI/100) 
5866;TB2.5/300 
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T3y'pp~e 
number 

Philip' 
type 

Type 
number 

Philips 
type 

1r 

~'1 CVI927 
CVI928 
CVI935 

~~~"'!!! CV1936 
CVI937 

(5868):(f'B4/1250) 
12BA6 
(EF37A) 
(EF37A) 
(EF37A) 

CV2240 
CV2259 
CV2260 
CV2270 
CV2275 

3B4 
DL68 
DF64 
90AC 
DC10; 6375 

CVI943 
CV1944 
CVI94$ 
CVI946 

(~ q 
(ECH35) 
(ECH35) 
(ECH35) 

CV2284 

CV2519 
CV2520 
CV2524 

4UCX415000 
QELI/150 
6279/SC22:PL522 
6AU6 

CV1947 
CVI959 
CVI961 
CVI966 
CVI967 

(EL34) 
SOCS 
12AU6 
(6SA7GT) 
6SA7GT 

CV2526 
CV2552 
CV2573 
CV2589 
CV2644 

6AV6 
TB31350 
(BSA2) 
TB41800 
1561 

CV1971 
CV1976 
CVI977 
'CV1981 
CV1982 

(DF91) 
MV6-5 
UL41 
(6SK7GT) 
6SK7GT 

CV2666 
CV268D 
CV2721 
CV2723 
CV2726 

(5894);(QQE06/40) 
(3554) 
EL81:6C16 
(DCG9/ZO):(6508) 
EL83; 6CK6 

CVI985 
CVI988 
GYI990 
CVI991 
CVI992 

(ECC35) 
6SN7GT 
(6SQ7GT) 
6SQ7GT 
7300T/PLI267 

CV2729 
CV2730 
CV2748 
CV2752 
CV2765 

E80F;6084 
4066 
GZ30; (GZ34) 
QEP20118 
4673 

CV2106 
CV2107 
CV2I28 
CV2129 
CV2130 

DL66 
DF66 
ECH81:6lu8 
QE03110 
6155; QB3/300 

CV2766 
CV2775 
CV2792 
CV2793 
CV2797 

4787 
1163 
2K25 
2J50 
5894; QQE06140 

CV2I31 
CV2132 
CV2133 

CV2166 

6156: Q63.5,'750 
90AV 
90CG 

(4~ 

CV2798 
CV2799 
CV2860 

CV2901 

6360; QQE03/12 
6252: QQFA3/20 
AZI 

EF861;6267 

I CV2175 
•{t CV219I 

CV22 0 
CV2215 

DG7-5 
DGI3.2 

P1~55~ 
PL5545 

CV2925 
CV2929 

CV2947 
CV2957 

EBFZ 
ECH3 

DCG415000 
PL5557 

CV2225 
CV2235 
CV2237 
CV2238 
CV2139 

ISOB2;6354 
EY84; 6374 
IAD4 
5672 
5676 

CV2%7 
CV2975 
CV2980 
CV2983 
CV3515 

8020 
EL84; 6BQ5 
DM70;1 3 
DL94:3V4 
K62 
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Type 
number 

Ph;l;pa 
type 

CV3522 
CV3523 
CV3602 
CV3659 

6079;QJ35/I750 
Q):AS/40 
SJ26 
55100A1 

CV3660 SSIOOA2 
CV3661 55100A3 
CV3662 55100-04 
CV3667 DCGI/250 
CV3676 ZJ42 

CV3687 2J49 
CV3881 EB41 
CV3882 EBC41 
CV3883 EAF42 
CV3884 ECC40 

CV3885 EF40 
CV3686 EF41 
CV3887 EF42 
CV3888 ECH42 
CV3889 EL41 

CV3890 EL42 
CV3891 EZ40 
CV3892 AZ41 
CV4010 5654 
CV4018 PL5727 

~~ 



/1 REPLACEMENT GUIDE FOR OBSOLETE TYPES 

-Thi I' I [i.e. the mat enitable adaame t tyv. for ob.olete tuber. la a namber of axe ehe av6cememp gwscd un be 
nrtied out without imvonent ahention. 6eia8 re9mrcd in the <9~ivmrnt. In some wa, howe.cr, a wlll be n~-au~~ ro

w~ ch.nge the r«4et, to use en .d.pter end or to mndiy the circuit. 11. erioda a reP4ad by a Ixntade the loner 
' ly be need m triode connenion. 

OMolele 
tra 

Revl.amrnl 
by 

Obmlae 
tra 

Redacemmt 
Ira 

Obudete 
bve 

Red~emmt 
tyv 

Obrolele 
Iry 

Rcv4ammt 
Ira 

373 

5%K 
1039 

1805 
1805 - 
1805 
318 
1010 

8240 
B251 
6255 
B262 
C243N 

DLL21 
KF3 
KF3 
KF3 
KLt 

DN45 
DN10.3 
DNI0.5 
DNIOfi { 

DRIO-5 
DRI0.3 
DR10.5 
DGIO~ 
DR104i 

FLI 
KCI 
KC3 
KCI 
KCHI 

E72 
KBCI 
KBCI; KF3 
KBCI 
KK2 ,326 

759 
I78j 

80 
367 
1859+1289 
I~ 

fA53 
CBI { 
C82 f 

l

ALI 
E&: UB41: 
EBF2 
~FZU811: 

E106N 
E4a8N 
E409 

~24R 

4613 
4613 
4614 

ABCI 

KDDI 
KFI 
KF2 

KHI 

DLL21 
KF3 
KF3 

K~IG! 
IB01 
IB03 
807 

IS 
7817 

IBOS 
I&IS 
1805 
AZ50 
AZ50 

CBCI 
CBL6 
CC2 { 
CFI 

EBC3 
CBLI 
EBC3: 
U6C41 
CF7; EF6 

E428 
E138 
E442 
E443H 
E443N 

ABCI 
ABCI 
AF7 
AL4 
4688 

KLI 
KLS 
MA41500 
MC2.SI75 
MF31.22 

KL4 
KU 
78411250 
782.5/300 
MF31-35 

1821 
23 
72 

3541 
4612 

1805 
1805 
4676 
3533 
4613 

CF2 { 
CKI 
CK3 
CLI 

CF3: EF9; 
UF9 
ECHS 
ECH3 
EL2 

E414 
E441S 
E445 
EHSS 
E446 

ABCI;AF7 
ABCI 
AF3 
AF3 
AF7 

MW22-7 
MWL2-14 
MW31-7 
MW31-14 
MW31-16 

MWIZ-I6 
MW22-I6 
MW31-74 
MW71-74 
MW31-74 

4635 
1652 

70 

EA50 
4614 
AX50 
DLL21 
EC50 

CLI 
CL4 
Clb 
CYI 
D404 

CBLI; EIl 
CBLI 
CBLI 
CY2 
4613 

E417 
E448 
E439 
E452T 
E453 

AF3 
AK2 
AK2 
AF7 
AL4 

MW31-22 
MW31.23 
MW31-24 
MW3622 
MW36.24 

MW31-74 
MW31-74 
MW31-74 
MW36-44 
MW36-M 

5854100 ~% 

54102 
38 

18502 

EEPI 
5854/03 
5854103 
1805 
18512 

DADS 
{ 

DB7-I 
DB7-2 
DB7-3 

DAF91; 
DAF96 
DB7-5 
DB7b 
DB7-5 

E455 
E462 
E163 
E499, 
EABI { 

AF3 
AF7 
AL4 
4657; AF7 

EBCBIE&

MW43-40 
MW03-03 
MW53-43 
OA50 

OA51 

MW43b4 
MW43b4 
MW53-20 
OA81;OA85 

OABI:OA85 

219~11~ 

21991 (0.8) 
21993 (I.8) 
21942 
(0.81.8) 
2199'7(1.2) 

D87-4 
D89-3 
DB94 
DB9-5 
DC25 

D87b 
D61B-3 
DBIO-2 
DBIO-5 
DF91;DF% 

EAF41 
EBI 
EC40 
ECH2 
EEI 

EAF42 
EBF2 
EC80 
ECH3 
EEPI 

OA52 
OA53 
OA51 
OA55 
DA56 

OABI:OA85 
DABI:OA85 
DA81; DA85 
OABI:OA85 
OABI;OA85 

22117 
11008 

117 
118 

28119 

22119 
24008 
28110 
28111 
28112 

DC80 
DCH15 
DDD25 
DF2/~ 

{ 

DC70 
DK92DK% 
DLL21 
DCGIR50; 
DCGI!1000 

EFI 
EF2 
EFS 
EFB 
EF13 

EF6 
EF9 
EF9; EFB9 
EF9; EF89 
EF9; EF89 

OA57 
OASB 
OA60 
OA61 
OA71 

DABI:DA85 
OABI;OA85 
OA70 
DA81 
OA81 

138 

~
210 
381I00 

5384102 

28139 
8020 
MWI3-35 
9538/103 
%384/03 

DFZ6 { 
DC7-I 
DG7-2 
DC7-3 

DAF91; 
DAF96 
DC7.5 
DG7d 
DG7-5 

EF37 
EFF50 
EH1 
EKI 
EK3 

EF37A 
EFF51 
ECH3ECH1 
EKZ 
ECH3; EK2 

OA71 
PEOB//0 
PLI7 
PL57 
TAI220000K 

OA81; DA85 
PE06/40 
PL5557 
PL5559 
'CAWIL20 

I 
AC2 
ACHI 

I 
I

AB2; ABCI 
ABCI 
AK2 
4683 

AK~Z 

DG7.4 
DG9-3 
DC94 
DC93 
DL25 { 

DG7fi 
DGIO-3' 
DGIO-2 
DGI0.5 

DL%~ 
DL92 

ELI 
ELS 
EL6 
EL43 
E~

ELI 
4689 
4699 
EL83 
~ 1 

UAFI 
UYI { 

UY21 { 

UAF42 
UYIN; 
(ry85 
UYIN: 
UY85 

I 

AMI 

AK2 
4082;AL1 
1688 
EM4 

DL91 { 
DM-I 
DM-3 

DL94:DL92 
DL% 
DR7-5 
DR7-5 

Ehtll 
FZI 
FZ3 
E24 

EM34 
E71 
EZ80 
CZ34 

EMI EMI. FM34 I 
1 

{ 
B217 

AX50;AZ50 
AZI;AZ41: 
1561 
KBCI 
KBCI 

DN7-/ 
DN7-5 { 
DN9-3 
DN94 

DR7fi 
DG7-Si 
DR7-5~ 
DRIO-3 
DRIO-1 

EZII 
E212 
F410 
F413N 
F460 

EZ2 
CZ31 
4650 
1650 
6743 

e: RII t'alnoUe-nY tuM wtlb N-r4r<rn as obWe[e, to be rePleaE by uber wtlb G w n -reran 
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COMPONENTS ~ 

PROFESSIONAL COMPONENTS ~ 

Capacitors

Hermetically sealed paper capactors, tubular and box-type 
High-tension capacitors 
Power (actor capacitors 
Smoothing capacitors 

Mica capacitors 
Ceramic to pacitors 
Polystyrene capacitors 
Professional electrolytic capacitors 
Fixed air-gap and variable capacitors 
Air-gap and r_vamic irimme:s 

Resistors and Potentiometers 

Wire-wound precision resistors 
Precision cracked-carbon resistors 
Load resistors 
Wire-wound low-power potentiometers 
Load potentiometers 
NTC and VDR resistors 

Electromechanical Components 

holders (or lamps. Whes and fuses 
Componems (or mounting and control 
$witches and relays 

Variable Transformers 

Quartz Crystal Units 

Telephone Capsules 

r 

• 



_ COMPONENTS FOR RADIO AND TELEVISYON 

Pier capacitors 
1Vi.~a capacitors 
Gamic capacitors 
Po.ystyrene capacitors 
Lev-power wire-wound resistors 
Ca. bon resistors and potentiometers 
NZC resistors 
TLoe sockets 
Miniaturized components of advanced design 

CERAMIC MATERIALS 

Fe,~roxcube 
Fc. roxdure 
Di,~lectrics 
In_~lating materials 

.. 
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N 
C)0 
.A 

TROPIC-PROOF PAPER CAPACITORS 

Tyµ, vCttt.l WorLiny vC n¢ 
Caw mna Td Immbilily C'~ efv` ln.re. AmM~n 

Imulen 20 C~~Ce R.n~ah. 

Tubular ruhhen 
.mlyd mml ruing EP 2006 M 125, 250, 500. 

IOCO V D.0 
1000 pF— 
I µF { 10 o Mac. 1 f40 --00 to 

+85 `C 
R -_ °. 10.000 MD (C G01 µF) 

RC - mm. 2.000,« (C50.2 µF) 
~\vail.blc .vith 
imubdag <o.r 

Tubule rubber-
cubd ~ucW «sing. 

ead wnhed to 
~ 2003 Max. 125. 250. 500. 

IOGO V D.0 
1000 gF— 
I µF 

f  Igo k 
~. 

* ~O 
—40 w 
iB5 °C 

R = mm. 10.000 MfE (C <01 µF) 
RC — mm. 2.000 as (C 501µF) 

Supdied wnb 
moummg n g 

Tabular «ramµ 
«v g EP 2010 Me.. 12f-10.000 V 

D.0 
TOGO pF— 
1µF 

i  10e6 Msx. * ~. ~0 to 
+70°C 

R = mia. 20.000 Mn (C %0.1 µF) 
RC=min. 2.00Oau (C SO.I µFT 

Suitable rt high 
Jtrtuhv 

D C. ell.ma,l box- 
ru 

EP 
2105 (21 

M,x. 250. 500. 1000. 
2000, 3N10 V D.0 0.1-25 µF 1 10"w NLx. t f % Mu. 0.10"0 

n 50-3110 rl. 
—40 to 
1 ]0 "C 

R =min. 10,000 MD (C G0.2µ 
RC = m~°. 2,000 as (C 50.2 µ~ 

Cbaa or «ramir 
bu.hmg inaulaton 

D.C. all-mewl boa- 
yps (mnalLmd 
wwr) 

FP 2113 M x. 125. 350. 500 V 
D.0 I-100 µF 1 21Po Max. t S o Maa. I% 

.t 50 cla 
—20 to 
+ro °C 

RC =min. 250 .a (12f V) ~ . I~ ~ (h~gkr
` vduaeJ 

Clnv bualuug 
msuGror. 

Smwlhiae «prri- 
t°r. 

FP 2107 
EP 2123 Max. 2—ri 4V D.C. I —I6 µF +~ 10".i Maa. f 59'0 Max. 0.10°0 .t so-7oo <n 

—40 to 
, ro °c RC = mm. 2000 ,« Ceramic hwbag 

m.aw«. 

A.C. dl.maal bo.- 
trl 

EP 2101 
Nan. 220, 275, 380. 
500. 750. 10000 V 
(50 r/a) 

I-35 µF f IG°;, Max. } 5°io 24-942.0 M1La. O.M°~ 70 0~ 
+ 

CLea or «rmaic buvhiag 
a.ubron; duchsrge 
rename bah-in 

Can.type Inr fluo. 
revs° l,mpv EP 2114 Max. 750 V (50 cla) 2.9, 3.4. 4, 

6.3 µF 
f 5°ra Mu. f 590 Max. O.~r 

et 25-65 g 
—20 to 
{ Bf Y RC a mm. 2000 as Camnliea udh 

Und<rwriten Te.t 

Peer lector 
nwcnon EP 2107 Nam. 2N1. 780, 400. ~, 5~ V (50 cIJ 7-924 µF —f le 

i 10;6 Mu. t 540 1-20 L.ar Ma.. 0.33°, 
tl 20 °C 

--10 m 
+b °C 

5a le-phase or thr«-ph.«: 
dixh.rq. runmr. bwR-m 

Power lanor opxi- 
wth chbnwad 

imp ega.at 
FP 212(1 N ~' ~' ~ V 

(50 dv) 8-1320 µF 
—5 

t0+IS°o
M1Lx. 1 5°i0 

1.25—IS 
4vv 

FL.. 033% 
. ZO'C 

—20 m 
+b °C 

Siagle.pbaae o. thue-
leas; ya<h. 

geteen mrmmelx 
naron 

Preervnud poe. 
I,cta rpcima EP 2110 Nom. 0.5-10 4V 

(50-40 c/a) 
50-100 
4v,r 

Max. O.3N/ 
n 20 'C 

—JO t° 
+50 °C Maau4nm<d to order 

{~ ov~oa! ;. E~ !2 t~ 20—~ V D4 m0~ !. ~ ~ ~ "t' ~ ~ 0 ~ ~ l = ~ 000 ( \ ,̂ p~.,~mio„1 u l 



1 ) ) FIX ~ / jt-G )P :)1D )AR')Bl.')CP~kC~jOF' !~ ~ •~ ~ ~ 
Trw Gttr Puk volr. 

IV) 
uanab~ Td. M,x(aFl Aawrcm 

~ 

Ambient TanP. Iuulation Terqu Remarks 

Air-8+a tmmmen F.P2614(2) 
-262013 

150-SIIOr
(350-IOW) 

2.rr250 
(1-40) 

i~ 10% 
(min. 1 p~ 

3P I I.5 
(1-5.5) 

-/0 to 
+85 °C 

hLx. 150 to 
250x 10' 

Mi^. 
1000 MD 

2~_~0 A ibble ' h split et,tor ,nd in 
dillermrial design 

C°a«^uic m-bap 4 --10 ro Max. Min. IW-SOU Nighty stable 
Inmmen 

Ep 2(31 150-350 6.4-15 +2W/ +85 'C IWx10' IO,OW M(1 Smrable for V.H.F. 

T"balu ceramic 
tnmmers 

~ 2633 ~ Min. 2.5. 5. 
10 0.65-I -40 to 

+85 °C 
h4x. I,5 ro
4x 10" 

Min. 
IO.OW Me! 100-SW Small cross section 

Sortable for V.H.F. 

Corr«ane uwu- EP 2602/ 200-SW 2.5-IW +10°0 2~ -/0 to hLx. Mn. ISIk-750 Awi461e with •plrt at+mr and m 
loo I-3 (5(10-13110) (1.6-10) (mi^.I pP) (I-2) +85 °C 2Wx10^ IWO MQ dd(uentiel de+i¢^ 

Tardns c'Paat°r• EP 2621 150-800 I-4x16(6.4) +1~ 9-15 -10 to hL.. 100 to Min. ~~ Available w'ah •dn •utor a^d m 

dra¢le)to 
m'+ 

p -2625 R50-~ISIq) I~x 125 ~ 0( I ( '"~ I pF) '" (4.5-I I) +85 °C ISOx IO'+ 5000 Mft dd(eremi.l deai¢n 

Trmamitti^¢ raw- EP 2607 250--3500 Ib-250 13-85 5.25.60 kVA -40 to Max. Min. 200-2W0 Ani661e wnh split wck• 
coon -2611 (500-SOW) (I6-IW) +10°0 (5--22) +t 20 Mc/a +b0 °C IWxIO' IOW MA 

Stmdard uwumrs EP 2613 300 C.auirmc« 2~IOW pF t O.IS% IS-25°Cy1pw.25x 10• For hi¢hty •ccume me•.uc<mem. 

Relative air hu^idi y ma:. 80°o v ^~ 7W mm m«cury 
The values between brokers n Iv rl a•Pln .rotor typo 

MICA, POLYSTYRENE AND ELECTROLYTIC CAPACITORS 

r~ 
U 

Tyw .hce~ 
Max_ Iwe~rkin¢ Gpul' Td. In•tabibb Lose. Ambem 

cu(L 
Im^6. 

20 °C 
a^u - Remack• 

htnuld<d midect 
.mu uwawrs EP 2417 SW V D.0 5.6- 

27W pF 
} 10,5,2. 
I%o.l pF 

Mace. 
} 0.5^a 

Max.0.10-0ZO°b 
a I.5 Me/• 

-40 m 
+85 `C 

0 to + W 
x 10• 

~ Min. IW.WO MD Sdvered mac. ,heeta 

Polystyrene ua 

(ul d meal ~~m¢) 
EP 2W3 50, 250,7WVD.C. 

.t w °C 
IOW pF- 
0.18 µF t 5. 2°io h1a 

} 0.5°~ 
Maa.0.15-035% 
a IW Lela 

-IO t^ 
+60 °C 

-SO to 
-2Wx 10' 

R=min.IW.000 M4(C<O.I µF) 
RC = mi^ 10.000.« (CS 0.1µF) 

Avileble wirh 
i^ml+t.^s cur 

EI«o-olyec up 
wish «tal base ~ 2202 12.5-500 V D.C. 12.5- 

2x 500 µF 
-10 to 
+30!50 o 

Max. -25 
to +W^d, 

Maa 0'IQ-0'15°° 

end ~ e~ ~° 
-1010 m 
+60 °C /wa =mace. 200-17001✓ Sh«k-meat+^r: •rouble 

a h~nh ahieud<• 
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CAPACITORS FOR RADIO AND TELEVISION 

Trce 
~` M.x~w~rkine Gp«iun« Td. Innabilitr Mae. loa«v AmbiPm Temp. 

1

Inaulati Z Oro~ten« Remerka 

In.ulned tubdar 
wpe, «wator. 

Ep 2019 125, Np, fi110, 8(10, 
1000 V D.C. at 65 °C 

1000 pF— 
0.47 µF }211. 10'a Mee. tS% 

—p to 
+85 °C 

R=min. ZS,gp Mn lC <20.00B vF) 
RC=mm. 500.« (C>20.000 pF) 

Widelruaed fa«oudine+nd 
d«oudinp wrwvev 

Tobuler am,. 
interhrrnm «petit. EP 2024 ]0 V D.C. 

250 V A.0 
0.5-2 µF. 
and rode 

—10 Io 
+2046 

Mae. 
7p ' C Min. 100-15,000 Ma 

Formrd 
«;operatfldwrocment dd

lvininp 

Teb„6r H.T.wcer 
p«non m .ra~ 

their re:.n «amq 
EP 2008 IS kV D.0 at ~ °C 600 pF —20 m 

+50"0 Maa t2°o —40 to 
+70 °C Min. 500.000 MD 

For m hinq he find 
a odc volteee of pcture 
mbe. 

Insulated mks 
<ewntory EP 2415 500 V D.C. 2Z— 

10,000 pF 
}I0. S, 
2, I % 

Mex. 
}U.5% 

0.14% a 
I.5 Mc 

—20 to 
+65 °C 

0 w +50 
x 10'a 

Min. 4800 MD (C <12`A DFI. 
mm. 3000 MD C > 1250 pF) For uu m limed circuits 

Tubeler wlyeyrme 
«p«non EP 201] ~~ 250, 700 V D.C. 

a[ 40 °C 
I WO pF— 
0.18 µF }S, po IvLx. 

}0.5% 
0.15-035% 
at 100 kc/a 

—10 ro
}65 °C 

—100 to 
—200x 10' 

R = min. IOO,OW Mn (C <0.1 µ~ 
RC = mia. 10,000 a« C 50.1 µF) Suiuble a flier «w=iron 

T~buln «ramr 
wamn EP 2702 

350. 500. ]W V D C. 0.8-820 pF 
t 20. 10, 
5. 2, I% 

0.10-0.20°o 
• I.5 Mc/a 

Mea. 
85 °C 

—800 w 
+160x 10-a Min. 50.000 MD For live in tuned circona 

250 350 500 V D.C. ~' 22.000 pF 
—20 to 
+50% 

2%at 
I.5 Mch 

Mew. 
85 °C verubk Min. 10.000 MD Forcoudinyandh«ovlin0 

Midaec to6uluara EP 2306 70VA.0 10—N50 pF t5. 2^~ Max. fl% q5 kl• BSa°C +150x10' 
Min. l0

1WO MD (h~diY>~%1 
fltenbuildiaa imo mall 

Wi« tnmmcn EP 2303 250 V D.0 
C.., 
6-575 pF 
C° = 
1-360 pF 

+40°0 0.10-0.I S% 
u 1.5 A5c/v 

Me.. 
70 °C 

—1100 to 
+200%10' Min. 50,000 MD Very vuirebls for «immioy 

r«mvinq .et. 

~ c ~ c r• s t 



~ PROFESSIONAL RESISTORS AND POTENTIOMETERS 

•~ 
Type Gr. 

I~ Rniawa Td. IYnklip 
Ranne~ 

birn Cnmv~ 
T~.1 ent.r< 

Irci'" Fmnek• 

Sund.rd ninon FP IWS IO,pCO n 
}p.l'. 
0.05% 

Mm. tp.p15°o 09-1.6 W 
ZO "C 

Ma, 001^0l 

10 axed XI ~C 
Fo. hiehlr u<waie ,vuaereewn~a 

1• -wand pnci- EP 1001 I— 
Sb,cCc n 

15. 2. I, 
0.5, 015q 

M.a 
}015°h 0.1—I.8 W IN• OAS a 

O.IIyJ 10 °C 
Depmk bk.+aenw and 
mn n m 

law-r<.nin win- 
dprmrioe ru. 

EP 1003 IO— 
3200 n 

t5, 2, I, 
O.S°/yy 

Ma.. 
}0.25 O.B—I B W Maa. 005 

yo/10 M 
-Fer high Irequerrcne 

"16in reJalora EP 100] 135— 
120,000 n 

} Z, I. O.S 
025yo

Mn. 
}0.25"h I.z W M.a. 0.015 

e/d10 °C F me.• ng w pm n °f

G'"-p'" r̀ w' r<" d~ kwnwilh FP 1009 I.5— 
19,000 n 

}5. 2. I, 
O.Sy 

Mu. 
t0.ls o I~ W M.a. 0.1 

°,'0110 °C 
Dewed•bk, «<urue and 
<an nuenl min.l' 

°
wish 

neia 
FP 1018/1 1.]— 

loo.aco n 
}I0, 5% 3.5-10 W -0S •a.IA 

°dloo °c Ynnoua oumdkd wire-wiud 
i a ~..ino.. wia 

a<.nm~n,l• 
Fr lolwz I.5— 

heoaoo n a:lo, s% 6-250 W —4s <n +I.1 
sdlao °c 

vi~rm,,. < I4d w, -w.eva. 
ad,nn.hl< e:.on-,aina~bk 

<J wirh 
nrau4~n~eJ, EP 1012 I.S— 

IW,000 n t10. S°o 16-150 W 
a 15 °C 

hks.oA 
61100 Y 

G~npr wnh dAN-R-264, aryk 
RWIO-RWI6. •nd 65IR(SIII, 
n.4 Rwvl M 

Rwriee m,akN 
nlyl,e .<.< EP 1103 10 n— 

I s Mn 
y2, lo, M... 

,,, 
0.125-3 W 
n ro °c 

M.<. —O3 ~e 
—o.a enn °c Nau pae.ri+l~ m,..0.5—I pV;V 

w„e.d ~.' ~- 

ra

FP IZ01 51H2O0 n }IO% I W For u•u•I divaamml• 

Dun ~eml ~rc. 

'~ g 
wr<nnd FP 1202 10— 

SO,WO n 
310.5°0 3 W Relkbilnr •nd bng tits 

ta.a wnnrie~,,.nr. Fp Izo9 io ecp a +zo. 10;6 w-65o w vannu. m.,edka win-wnend 

NTC aamoennr< d<V.ed<m reaulen 

i 
iMr Fish mlkkm'I  3 i —/.5"oINC u 20~n, rh - rdue ~ ih•e i< u.<d~, .ap(dl~w~~b 

n. They., ~delr n•<d as m<. u . r<gul•J d <an ..mpg elenenu lu •..oluge..~d <u d p<rne <.~_ 
of liq, idal<.<I id Bhk . 

Alai un aypa(m~•hm<EP ISOD a rel, m,llk di a•~li!N k.nbe wishrw 

ru 

Jrcy J .Jkbk ~n ed 
nk for a herm

aia 
nbe •nd• pmul i~ksier.a®nmu.urmime.O.ine la •kirlu,rcnn. m,wirn<:VTC 

~rd • Juesry100~35g1 mend i W OIaF-3`A.000 n 1. ZCP,°I a ZO'C NI W 

~ 

ambim emperuure d 20 °C. ~• 
h,. apniJ wmo•es rheas Mad-ISR tllCa an au~c0<d with < •eparen hur

xi 
(ur. sku FJ` nI SOIh 

Rd tYMa (nr. aM . EP 1503 ,ed 1501) en •rulebk •• (dbwa. ' 
Sund•rd riloes: 2000, ~IOCO. ]CCo. I],Slq, 35,W0 end 80,CC0 n ~~25. 20 m Ind u ZO °C. 

ne I~ W .r .e ,mMenr nanpernure d 20 C. 
~k~ of .uRe<aema m rk .polm~m erc vwn in ut. •hsa FP 1590. 

v.n.a. dew.dwl «Jam.e (vDR) 

di: ~ M d pmd ro0h '• I w; their roluge reklim b E = CfB, wkn~C ramie. tram I W up o ~anPk:en„" < o'i~.;,ao.is:n ,i ,I~ .~<w~ti:~ ~~~e:•ae°i`aen;~n<<,r<u,n'ie<wn.,<.r.ur.. G:aai Inrh<ir e<~i ~ k' :irci:..na,el:r•~vua~a,.es<; :  :va <n• n 
S~.r~ r ue .u,.d 1 02~J W (lien wiih .mmpku du. eil.bl. m .pvliuuran). 
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'RESISTORS AND POTENTIOMETERS FOR RADIO AND TELEVISION 

Type Cat. 
sheet Resistance Tol. Rats°g °t70 °C am- 

bient temp. 
Temppeerature 

ecetlicient 
Noise 

potential Remarks 

Low-power wire- 
nand resistors with 

wire-terminals 
EP 101 I Sf>— 

18,000 R f 10% I5, 3, 5 W Max 0.05 or 
0.14%/10 °C High stability and absence of noise 

Ins~olasted
vstoksd EP 1 104 ~oMit +10.5% ~Zj.5.3~W —0.2%J°C to SAuV/V 

tohesreliable.long-lifecarbonresis-

Midget carbon 
resist°rs EP 1 109 100 4— 

10 M4 
f 10i; 0.05 W Maz. --0.1 to 

_0.25%I°C 
Very suitable for mmiaturired 
egmpment 

Carbon potentio- 
meters 260 EP 130 1000 4— 

2 MS2 t20n/n 0.10,0.15 W Lnw track n ~ e 
Available with~swiich and/or tap 

NTC resistors EP ISIO 
1300— 
180,000 Sl 
at 20 °C 

f2S% 
2-5 W at 
20 °C am- 
bient temp. 

o 
3 to --4.5 

/~ C at 
20 °C 

Widely used for safcyunrding 
purposes 

I~ ~ i~ l 1. i ~ ~ ~ fP. ~ l l ~ ~r ~ ~ ~ iL ~ ` i. 
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TUBE SOCKETS 

If are th.n o« type of c«ket a availabk (or a given base, the hoice depends on the spplicatipn of the tube. 

Tube hue shut 
T 

~ s«M r N <ontansF Material 

A EP 341312 40404 4 Smthetic esin 
1~ptal ((BI4A) EP 3412 5914120 14 SmtkG< resin 
~..odeal (BI2A) EP 3412 

EP 3412 
5911!01 
5912110 

7 
11 

Rain-bonded paper 
Smthctic ruin 

EP 3412 5912122 7 Synthetic resin 
on-EI4 

-E27 
EP 3413,5 
EP 3413;5 

88148101 
40418 

Screw + 
o:mre 

Synthetic resin 
Syntheic rain 

-E40 EP 3413/i 
EP 3412 

65 909 BGI01 
1911100 

mntxs 
9 

Cer.mi< 
Resin-bonded paper 

(BSF) 
bo B4F) 

EP 3413/3 
EP 3413/2 

40211iG1 
40408 

5 
4 

Ceramic 
C<nmi< 

Loral ( ) EP 341112 
EP 341112 

5402102 
40213 

8 
8 

Smth<ti< ream 
Ceramic 

EP 341314 4021C102 8 Ceramic 
(B9G) EP 341112 

EP 341111 
5906/20 
40212 

9 
9 

Synthcfic ream 
C<ramic 

al (BI IA) 
,._ ram (G) 

EP 3412 
EP 341312 

5911120 
40118/03 

11 
4 

Smthetic resin 
C<runi< 

(M EP 341313 40119 S Ceramic 
Mi iature (87G) EP 3410/1 5909101 7 Resin-bonded paper 

EP 3410/1 
EP 3410/1 

5909136 
5909/35 

7 
7 

C comic 
Ceramic 

Screen H =34.9 mm EP 3410; I 56900 Nickel-plated bran 
yyyy =44.5 EP 3410/1 56901 Nickel-plated brass 
` -1 = 57.2 
Novel (89A) 

EP 341011 
EP 3410y 

56902 
5908/01 9 

Nickel-vlbted bras 
Resin-bonded pper 

EP 3410/3 5908134 8 Ceramic 
EP 3410(1 5908(36 9 Ceramic 
EP 3410;3 5908/35 9 Ceramic 

S<run H = 38.1 mm 
= 49.2 

EP 3410/3 
EP 3410,13 

56907 
56908 

Nkke!-pkted brass 
Nickel-placed braes 

~ = 60.3 
= 71.4 

EP 3410!3 
EP 3410/3 

56909 
56910 

Nickel-plated bma 
Nickel-plead brass 

O 
Octal 

EP 341313 
EP 3411)1 

40465 
5903/12 

5 
8 

Smthnic resin 
Synthetic resin 

^"~ 
,..,nl«k (fl8A) 

EP 3413/4 
EP 3410x2 

5900/02 
5904/01 

8 
8 

Synthcric rain 
Resin-bonded paper 

EP 3410/2 5904/36 8 Ceramic 
c~~p (B7A) EP 341314 40202 7 Ceramic 
'lcul EP 3413;1 

EP 3413)1 
40407 
1285 

2 
2 

Resin-bonded paper 
Ceramic 

(B3A) EP 3413/1 40406 3 Smtheti< resin 
,~ EP 3413/1 1287 3 Resin-bonded 

sabminiatnrc (BaD~
EP 3413; I 
EP 3410;1 

90109 
59G7rzz 

3 
a 

Rain-bonhd 
smthaic rain 

Super ¢iant EP 341313 90216 5 Ceramic 
~er tumbo (64D) EP 341312 40403 4 Ceramic 

W 
EP 3412 
EP 341312 

5900120 
40221 

5 
4 

Synthetic resin 
Resin-bonded paper 
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HOLDERS FOR LAMPS AND FUSES 

Telephone pilot Lunp holders (rat. sheet EP 3401) 
Permissible wattage: 2 W. 
Red, white, green or blue window. 

Midget pilot lamp holders (cat. sheet EP 3402) 
Suited to tubular lamps 6913N, 8008N, 8009N and 12913N with base B`;t. 
Three designs with red, white, green or blue window. 

Holders for incandescent pilot lamps (cat. sheet EP 3403/1} `, 
Suited to switchboard lamps 24 V/5 W or tubular lamps 125 V/15 W and 
220 V/15 W, all lamps with base BIS. 
Red, white or green window. ~' 

Holders for neon pilot lamps (cat. sheet EP 3403/2) 
Suited to neon pilot lamps 9512W: 125 V/2-3 mA and 220 V/2-3 m~1, 
with base $15. 
Wrth ornamental flange or colourless window. 

Holders for screw bases E14 (cat. sheet EP 3404) 
Peak voltage: 500 V; max. current: 6 A. 
Suitable for either surface-mounting or flush-mounting. 

~r 

Fuse-carriers for seau-enclosed fuses (cat. sheet EP 5502) 
Suited to fuses of 2-25 A: peak voltage: 500 V. 
Available with synthetic resin fuse holder and omamental flange. 

Fuse carriers for glass cartridge fuses (cat. sheet EP 5504) 
Suited to cartridges50X20 mm, or having a diameter between 5 mm~ 
~", and a length of ~' " (20 mm), I" (25 mm) or I}". 
Peak voltage: 750 V; max. current: 6 A. 

COMPONENTS FOR MOUNTING AND CONTROL • 

Single-~~le plugs and sockets (cat. sheet EP 4001(2)) 
Peak voltage: 500 V: max. current: 0.12 .5 A D.C., 0.65-3 A A.~J 
Contact resistance: max. 7.5 mS2. 

Interconnecting plugs (cat. sheet EP 4006) 
2 to 5 solid pins, either interconnected in pairs or not. 
Peak voltage: 500 V: max. current: 10 A. 

Screened plugs and sockets (cat. sheet EP 4002) 
Two sizes, three-pole or six-; ole. 
Peak voltage: 500 V. 
Max. current: 6 or I S A. 
Breaking power: 0.25 or I kW. 
Contact resistance: max. 3 mfg. 

~.. 
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a:onnectittg combinations (cat. sheet EP 400n 
~-a 8-, 12-, 16- and 20-pole standard combinations. 

Peak voltage: 500-1000 V. 
Max. current: 15 A ppeer contact. 

~It Breaking power: L5 kW per contact. 
Contact resistance: max. 3 mS2. 

wyntbetic resin lead-ins (cat. sheet EP 4101) 

Single or double soldering tag at each side. 
Peak voltage: 1000 V. 
Max. current: 10 A. 

.., Insulation resistance: appr. 500.000 MS2. 

Glass lead-ins (wt. sheet EP 4102(2) 
~ 13 different standard types. 

Peak voltage: up to 4500 V. 
~ Max. current: 2-10 A. 

Insulation resistance: min. 10.000-100,000 MS?. 

werminals (cat. sheet EP 4103) _ 

[nsulated and non-insulated, low or high types, either in A.F. or H.F. syn-i 
~ thetic resin or ceramic material 

Peak voltage: 500 V (H.T. type: 3500 V). 
Max, current: 20 A. 

Motmting brackets (wt. sheet EP 4202) 

38 types in 3 lengths for max. 4, 6 and 8 soldering tags respeMively. 
Peak voltage: 500 V between adjacent tags. 

/~ Max. current: 10 A per tag. 

~omecting blocks {cat. sheet EP 4203) 

2, 3, 4, 6 or 8 contact strips. 

~
Peak voltage: SOU-1000 V between adjacent strips. 
Max. current: IS A per strip. 

"fidget connecting blocks (cat. sheet EP 4205) 

2-12 contact strips. 
'^~ Peak voltage: 50Q-1000 V between adjacent strips. 

Max. torrent: 25 A per strip. 

control knobs (cat. sheet EP 8401) 

Large range of round knobs (14-100 mm fC7), wing-shaped and arrow-
shaped knobs, available with flange and arrow mark or arrow point, all with 
clamp attachment. 

.-. 
fernier control knob (cat. sheet EP 8402(2)) 

Double knob with reduction drive 1 :9 for steaks 6 mm f6. 
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SWITCHES 

~. 
Apparatus switches (cat. sheet EP 5001) 

Single, double or triple with key-knob or round shaft and with solderir̀ , 
terminals. 
Breaking power: 250 Vjb A A.C. (power factor min. 0.60). 
Contact resistance: b-10 mQ. ~.. 

::navy-current tapping switches (cat. sheet EP 5002) 

Single, double or triple with 2-12 positions. 
Breaking power: D.C. — 100 W (max. 500 V, max. IS A); 

A.C. — 3.8 kVA (power factor 0.8—I), 
1 .8 kVA (power factor smaller than 0.8). 

Confect resistance: 2-4 mf?. 

~r 

~.. 

~.. 

Tapping switches for measuring purposes (cat. sheet EP 5004) 

Single, double or triple, I- or 2-pole with 3-24 positions and detentio~T' 
per l5' or >J°. 
Permissible voltage: 24 V between adjacent contacts. ~,,. 
Max. current at rest: 4 A. 
Max. current to be ruptured: 2 A A.C. (power factor min. 0.60). 
Contact resistance: 2-4 mSL. ~ 

Disc built-up switches (cat. sheet EP 5005) `, 

49 standard types cf I- to 6-pole on/off, change-over and various special 
witches, either for swface-mounting (with or without cover) or {lus!v

mounting. 
Peak voltage: 500 V. 
Max. current: 10 A (power factor 0.8—I), ~ 

7.5 A (power factor smaller than 0.8). 
Breaking power: 2.5 kVA (pother (actor 0.8—I), 

2 k`✓A (power factor smaller than 0.8). ~ 
Contact resistance: 2-4 mS2. 

Key switches (cat. sheet EP 5402) ~' 

54 standard combinations of Continuous and discontinnous double-ihro 
contacts. r.. 

Peak voltage: 500 V between contacts. 
Maz. current: I A A.C. or 0.5 A D.C. ~„ 
Contact resistance: max. 5 mfg. 

.. 
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~, 
,~ QUARTZ CRYSTAL UNITS 

~tandard quartz crystal units for frequency stabilization are provided with metal 
olders which are hermeticzlly sealed with glass-to-metal terminals in order to 

~revent any shifting from the rated frequency and any activity drop due to the 
ntrance of moisture, dust and suchlike. The resonators are distinguished by a 

high accuracy, remarkable stability and small temperature dependency. 
~rystal units are supplied for frequencies between some 50 kc/s and 75 Mc/s 

according to any reasonable specification. If differing or more stringent require-
~nents aze not prescribed, the following specification is preferred. 

Nominal frequency: defined for an effective parallel capacitance of 30 pF at 

a nominal operating temperature of 2015 °C. 

~reghency tolerance: i0.01?0, being the frequency drift over the relevant 

temperature range added to the tolerance on the nominal 
w  frequency. 

Temperature range: —20 to =70 °C. 

Activity: according to the nominal frequency, defined either as 

equivalent parallel resistance, effective series resistance or 
~ grid current in a standard oscillator. 

Since the activity end frequency of crystal resonators depend on the oscillator 
~ircuit to which they ere connected, it is recommended when ordering crystal 

units, or making enquiries, to give full details of the conditions in which they 
will have to operate. 

w 
w 
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VARIABLE TRANSFORMERS 
(or 220 V A.C. 50-60 ale 

(rat. shcet EP ON16) 

Output 
rating 

VA 

Secondary 
voltage 

V 

Secondary 
current 

A 

No-load 
losua 

W 

Panel m ummg Bench mound g t 

Type 
nu her Fiq' 

H Weisht 
kg 

TYp~ 
number F'g' 

H Weight 
kq 

260 

appr. 

0-260 

max. I max. 5.5 84527 I 100 3 64526 2 150 3.8 

t 4.9 

10.3 
t I4 

520 .. 2 7.5 84531 1 120 4 84530 2 I70 

1040 .. 4 16 &1535 3 146 9 84534 4 206 

't~0 ,. 8 ,. 28 83137 3 210 12.7 84536 4 282 
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FERROXCUBE 

FERROXCUBE is the name given to the ceramic soft magnetic core material 
produced by the Philips factories. Owing to its excellent properties, this material 
more and more supersedes metallic core materials in high frequency applications 
Thanks to the high electrical resistivity the eddy current losses in the material are 

~" extremely low, even at high frequencies, so the troublesome process of laminating 
the core can be avoided. Hence ferroxcube is supplied as ready shaped piece parts 
the forms of which have been adapted to the required magnetic circuit. 

Application 

Ferroxcube is used as a core material in an abundanty of applications in radio-, 
television- and telecommunication technique and in various other branches of the 
electronic domain. A few examples are: 

Radio and television: Rod aerials 
I.F. band ppaass filters 
R.F. iranstormers 
Permeability tuning 
Variable inductors 
Line-output transformers 
Deflection units 
Linearity correctors 
Amplitude adjustors 
Antenna coils 

Telecommunications Loading coils 
Filter coils 
H.F. chokes 
Wideband transformers 
Telecommunication transformers 
Power transformers 
Pulse transformers 
Delay lines 

Other uses Tape recorder heads 
Computer elements 
Magnetostrictive applications 
Noise suppressors 
Pvlicrowave modulator 
High frequency heating 
Frequency modulation 
ignition coils. 

Grades of ferroxcube 

Ferroxcube is made in several grades, which should be used according to the 
application. 
Table 1 gives the various grades with their main propemes; table II will help 
in selecting the right grade for some typical applications 
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p
Wp

C:7 
7 ABLEY 

Grade of ferroxcuba 9A 3B 381 3B2 3B3 3B4 SC2 3D2 M 4B 4C 4D 4E 4F 6 

Inni•I pen,wbilizy µe u 20° C 1400 
±IS% 

900 
±20% 

900 
±20% 

900 
±20% 

9110 
±20% 

900 
±20gS 

1100 
±20% 

750 
±20% 

700 
±21P/o

250 
t20% 

125 
±20% 

50 
±20% 

15 
±20% 

fo
a 

fr
cg

m
~

a
 u

p 
to

 
i0

0 
M

cl
a 

(d
ar

e 
on

 r
eq
ue
sQ
 

g 

~ 
B 

Mezimum Permeability x2000 x 1600 ~ 750 

Lose furor ran a(µ. .«dieg. ace dieg a«di•g. s«ding see dieg. ett dieg att dieg. a«dive •«dieg ecedieg_ •«dieg aee dieg. a«ding. 

Flux deoeiry in gauaa, 6elliazirelly measured 
ez a fdd inteasiry (in ceueed) of 
ar 20° C approx. 
ar 100° C approx. 

10 
3000 
1000 

10 
3400 
2300 

10 
3400 
2300 

10 
3400 
2300 

10 
3400 
2300 

10 
3400 
2300 

10 
3300 
2200 

10 
3600 
2800 

10 
2900 
1800 

20 
3300 
2700 

30 
2800 
2500 

60 
2500 
2300 

80 
1900 
1800 

Semmzio• slue 
(ar H = 2000 Oe .nd T = 20° C) 

3250 4500 4500 4500 4500 4500 4650 5100 3600 4200 4100 3650 2300 

Hyamreaie Lnor 
Qz ¢4.iwl 

<12 G12 <12 6.5 

Temwmeure 6<zor 
dµ/µ°rdT (becw«n 20 and 50° C) max. 

4.Sx IO'3x 
mez. 

10' 
max. 

3x10-' 
max. 

2x10" 
max. 

2x10'° 
max. 

4x 10-•4.Sx 
max. 

10'4.Sx 
max 

IO'•6x 
max. 
IO' 

max. 
Bx 10-' 

maz. 
12x 10-0

max. 
ISx 10-'ISx 

max. 
10-' 

Curiepoinz ('C) 
100 150 150 150 150 150 150 ZIO . 125 250 350 400 500 

Sp«ife D.C. r«ieeena ar 20° C (ohm em) 
20 20 20 60 100 20 80 ~ 80 10' IDa IO' 10• IO' 

Linear exwarion cceffcimr appro imamly 10~'I°C. 

Specific weighr (elan') 4.7 .9 4.7~.9I4.7-4.9 4.7~.9~4.7-4.914.7--0.'~ 4.7-4.9i4.7~.9I4.6—S.OI4.4~.8~4.2-4.fi~ 4-4.4 ~3.5-4.0 

r f
For furth

r
er wrriculars •« catalogue ah«r EP 9201. 

f f r f 
■/• 



. 

10-z 

tan d 

4D LE 

4C 
tra 

1
10-s 

f0_~ 

10-s 

4B 

4A 

3C2 

3A 

3B 

w10 ° 

~0 -S

210 
3 

A 10~ 

5 O1 2 5 1 

5 

5 

2 5 10 
► 

2 5 _100 
f(M ysl 

.' 
~/ 

r 
i~ 

_/,?B2 
i 

3B1 

5 10 2 5 100 2 3 5 10 2~ 5 100 2 

10-5

.10 -6 

i 
~~ 

i~ 
i 

—~I 
3 5. 10 2 5 100 2 3 5 NJ 2 5 100 2 

5 f(ke/a 

5/(k~i 

301 



TABLE II 
- Suggestions for selecting the right grade of ferroxcube') 

frequency region shape of fxc. pans grade of fxc. E:ample of application 

no power 
application 

l.ow induction 
(B G I gauss) 

tuned 
nrcuit 

high Q 
(300) 

medium Q 
(100) 

up to 20 kc/s 
up to I50 
up to 500 
up to I Mcls 
up to 2 

450 kc/s 
10 M¢s 

500-2000 kc~s 
up to 5 Mc/s 
up to 10 
up to 20 
u , to I00 ., 

pot cores 

., 

rods 
rods, tubes 
rods, tubes 
rods, tubes 
coda, robes 
rods, tnbea 
rods, robes 

3 BI **) 
3 B2 ") 
3 B3 **) 
4 A 
4 B 

3 B 
4 E 
4 B 
4 C 
4 D 
4 E 
4 F 

filter coils 
., 

.. .. 

.. .. 
„ 

LF. transformers 
for F.M. 

antennarods 
filter coils, chokes, slag-tuned coils 
filter coils, chokes, slug-tuned coils 
filter coils, chokes, slug-tuned coils 
fiber coils, chokes, slug-tuned coils 

no tuning 

above I Mcis 
up to 100 k c/s 
U.3-3.5 kc/s 
0.1-10 Mc/a 

beads 
hooks 
E-cores 
E-cores 

3 B-4 B 
3 C 
3 A 
3 A 

screening 
cording heads 

'anon transformers 
wide-band transformers 

inductions between I and 200 gauss 
0.3-3.4 kc/s 
p to 100 kc/s 

above 100 kc/s 

t cores 
E-cores, U-cores 
torords, rods 

3 B4 
4 B 

4 A-4 B 

loading coils 
tranaductors 
chokes 

power applications 
(B > 200 gauss) 

up to 100 kc/s 

pulses from 0.1 µsec 
and longer 
up to I Mc/s 

U-cores 
castellated yoke dogs 
split yoke rings 
rods end plates 

mrada 
U-cores, rods, slugs 
rods, tubes, plates 

3 C2 
3 C2 

3 C2-4 B 

3 A 
3 C2-3 D2 
3 C2-3 D2 

Gne output transformer 
TV dell«bon yokes 

pulse transformers 

creductors 
ignition coils 
general high induction apPl¢ahon 

') For various applications the grades can b 
/

used outside the gi en frequcn,.v ran s 
t gr~ 3 1~ 3 Br .d ~ , scar ;ecte~ ,nalit~ fra~ ade 
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Shapes available 

Ferroxcube is made in the shape of pot cores, E-, 1- and U-cores, rings and in an ample choice of 
rods and tubes. 

d further particulars Pot cores (mm) in catalogue sheet No coilformer 

D 60/42 — 14.9 — 3B4 1.2 
— 15.1 — 0.8 88492 (2 sections) 
— 15.2 — 0.6 
— 15.3 — 0.4 

0 W 

D 45/39 — 13.20 — 3B4 
— 13.35 -
- 13.50 — 

D 36/25 — 8.1 — 3B4 
— 8.2 -
- 8.3 — 

D 36/22 — 9.35 — 3Bl' 
— 9.50 -
- 9.65 -
- 9.80 -
- 10.00 — 

0.6 
0.3 
0 

0.6 
0.3 
0.2 

0.65 
0.50 
0.35 
0.20 
0 

EP 0001 
~,

88484 (2 sections) 
7 88485 (1 section) 

~~~~i~~r 

88493 (2 sections) 

D 45J39 
EP 0002(2) 88481 (I section) 



W D 36122 — 9.00 — 3B2 1.0 
— 10.00 — 0 

D 36/22 — 8.00 — 3B3 2.00 
— 10.00 — 0 

D 25/16 — 9.75 — 3Bl 0.25 
— 9.85 — 0.15 
— 10.00 — 0 

D 25/16 — 9.15 — 3B2 0.85 
— 9.55 — 0.45 
— 10.00 — 0 

D 25/16 — 8.20 — 3B3 1.80 
— 10.00 — 0 

D25/12— 5.85-3B1 0.15 
— 6.00 — 0 

D 25/12 — 5.40 — 3B2 0.60 
— 5.65 — 0.35 
— 6.00 — 0 

EP 0003(3) 

xsa y 

88494 (3 sections) 
88488 (I section) 

D 36/22 

EP 0003(3) 88489 (1 section) 



r r ~-

D 25/12 

Pot cores 

— 4.75 — 3B3 
— 6.00 

d 
(mm) 

1.25 
0 

furtF:er Particulars 
in catalogue sheet No. conformer 

.r~ 13/12 — 03 — 3B 0.3 EP 0004 
05 — 0.5 
10 — 1.0 

I~ 1 •i 
~ 

— OZ' — 3B 0.2 EP 0005 r420 88470 (I section) 
— 03 — 03 f`— - '1 
— 04 — 0.4 

D 14/8 

Pat cores 25/16 and 25/12 can also be supplied in ferroxcube 4B. 
Pot cores 18/12 and 14/8 can also be supplied in ferroxcube 4B, 4C and 4D. 

For adjusting the inductance in potcores 60/42 up to and including 2'7/16 the trimmer tape according 
to EP 0021 may be used. 
The pot cores 18/12 anal 14/8 have a movable central slug for trimming. 

w For all types of pot cores mounting parts can be supplied. 
0 



p 

[?a 

The values of µ' and a for the various pot cores as 
function of the airgap are given below. 

160 
(l;a 

■■■■ 21 oi~7s msi ■■ 
■~~•■ )076/25IDBi■■ 

„~C:•C:::::~ 
ir.~i~a=■~ (■~■ 
■' ~~_ ■ ■■~■p.a~~■~ 
,i ■■■■■■■■■ 

to Od t6 20 2F 
~d  (mm) 

21)07+/17 dlB ■■■■■ 
H~m✓i ■■~ 

~ IL ~.J11 i% ~ 1.1■■■~~■■■■■ „
■11■■►■■■■■■■ ■,►~■r.■■■■■■n ■~►'r,■■■■■■■■■ 

ii~~■■■■~■■ .~■■■■■■ 

0 0.f BB 

ENa 

■■■■o . me ■■■ 
■■■■ Nam~C ■■■ 
■■■■ (Ln mH) ■■■ 

n~■■■■■._~.~■. 
na~~■■■■■■■ 

'■■■■■■■■i■■. 

I~ 

(I'R 

—~I (~~ 

■DI</B ffi B~ ■■■■■■ 
■N--0J~ ■■~~~■ 
■ H i~0■■■ ■■/ice■■■■■■■ 

i~~~~~~~■~~~ ■■■■■■■■■■■■ 

■■■■■■■■■■■■ 

W 

W 
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r ► ~ r r ► ) ,~ ► ~~ ~)~~J 
E~corea (see catalogue shcet EP 0041) 

O 
v 

Type Fig. 
number 

Main dimensions (mm) 
l h d 

Coilformer 
for two E's 

Winding space 
(mm) 

Number of 
turns for 
I henry 

56 907 44/3A 1 13 7 3 — — 2280 

56 907 10/3A I 29 10.5 11 — — 680 

56 907 12!3A 2 34 10 12 NK 241 78 7x 7 705 d 

56 907 30/3A 3 40 24 15 NG 330 00 31.Sx 5.5 745 Fig. I 

56 907 36/3A I 41 22 9 NK 246 05 
NK 24607 (2 sect.) 

29.1 x 7.2 
(14+14) X 7.2 

900 
900 

NK 246 06 
(2 pars of E's) 29.1 x 7.2 640 

NK 246 14 
(2 pairs of E's.2sections) (I4+ 14) x 7.2 640 

56 907 13/3A I 41 22 12 NK 24618 29.1 x 7.2 780 

56 90718/3A I 52 30 12 — — 825 Fig. 2 

E-cores according to "DIN" standards can be made on order. 

Corresponding 1-cores: n~YPe r Fig. l

~~ 
Fig. 4 

Dimensions For use with 
h d E-core no. 

56 750 17/3A 4 13 4 3 56 907 44/3A 
56 740 09/3A 4 41 9 6 56 907 36/3A 
56 O I O 33/3A 
56 740 10/3A 

4 
4 

41 
52 

1 2 
12 

6 
8 

56 90713/3A 
56 40718/3A ~.. 

For all E-cores mounting parts can be supplied. Fig. 3 

7 



Ferroxcube rings for TV deflection 

Type number Fig. 
56 590 38/302 1 

56 590 39(302 2 

56 590 b5/3C2 3 
5692424/302 4 
5692418/302 5 

Fig. I 

~i 

consisting of two matched halves, which are supplied 
together. 
consisting of two matched halves, which are supplied 
together. 
castellated yoke ring. 

{our pmts are needed for one ring. 
four parts are needed For one ring. 

Fig. 2 Fig.3 

T 

Y 
1r 
r 
Y 

r 
Fig. 4 Fig. S 

1►
302E 
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U-cores (see Catalogue sheet EP 0053) 

Type number Fig. Main dimensions (mm) 

t h d 

56 907 38/302 1 51 26 9 
56 907 40/302 2 57 26 9 
56907 i7/3C2 3 60 27 14 
56 407 26/302 3 60 33 14 
56 907 55%302 I 60 33 14 
56 907 24/302 3 72 33 14 

Corresponding I-core 

56 750161302 

c 
~I 

I 

for use with 56 90717/302 or 56 907 26/302 

Fig. 1 Fig. 2 Fig. 3 

Ferroxcube cores for magnetopbone heads 

Two standard types are made 
according to fig. 4 

Type number Dimension A 

56 907 27/3B 1.5 mm 
56 907 33/3B 3.5 mm 

Fig. 4 
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Ferroxcube rods and tubes (see catalogue sheet EP 0051) 

Roa: ~  I 

D col. preferred length 
(mm) tmm) ~ (mm) 

7 

0.9 --0.1 8* 
1.65 ±0.1 9*-11.3*-14-19*-28*-33*-40-50 
2.2 ±0.1 10-IS-22-33-47 
3.4 ±0.1 10-IS-22-33-47~i8 
5.25 ±0.15 10-IS-22-33-47~i8 
6.5 ±0.2 40 60 90-140 
7.8 ±0.2 90*-140*-160178*-203* 
9.5 ±0.3 100*-140*-160*-178*-203* 

15.2 ~ 5 178-241 

k-  ~ 
Tubes ~  1 

D col. d col. preferred length 
(mm) (mm) (mm) (mm) (mm) 

2.5 +0.2 1.2 +0.2 iO-15-22-33-47 
3.5i ±0.15 1.8 ±0.1 10-13.5*-22-33-47 
4.1 +0.2 2.0 +0.2 7*-10-IS-I8-21*-25*-30-35*-

40*-45-50*-55 
5.1 +0.2 3.0 +0.2 10-IS-22-33~7~i8-100 
6.5 +0.4 3.0 +0.2 10-1 22-33--47-~i8-100 
7.8 ±0.2 3.0 +0.2 15-22-33-47~i8-100 
7.8 ±0.2 4.5 ±0.3 15-22-33-47 68 100 

10 +0.5 6.0 -I 50*-98*-140*-180* 

The types marked with *can as a rule be supplied at very abort notice. 
Tolerance on length is ± 3% with a minimum of ± 0.2 mm. Camber is 1 per 
cent. 
The rods and tubes are normally manufactured in grades 3B and 4B, but on 
request they can also be made in grades 4C, 4D end 4E. 
For further particulars see catalogue sheet EP 0051. 
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Ferroxcube antenna x•ods and tubes are made in the following sizes: 
Antenna roes 
type number diameter 

(mm) 
tolerance 

(mm) 
length 
(mm) 

tolerance 

(mm) 

56 6815514 B 6.35 f 0.2 165 ± 3.5 

56 681 27/4 B 6.35 ~= 0.2 178 ± 5 

56681 60/4 B 7.8 s 0.2 140 ± 2 

56 68I 61/4 B 7.8 ± 0.2 203 t 2 

56 681 25/4 B 9.5 ± 0.3 100 ± 3 

56681 31 /4 B 95 ± 0.3 160 ± 4 

56681 62/4 B 9.5 ± 0.3 203 ± 2 

56 681 75/4 B 9.7 ± 0.3 130 ± 2 

56681 22/4 B 9.7 ± 03 I40 -±- 5 

5668163/4 B 9.7 ± 0.3 170 ± 2 

56681 24/4 B 9.7 ~ 0.3 175 ± 5 

56681 64/4 A 9.7 ± 0.3 190 ± 2 

56 681 23/4 B 9.7 ± 0.3 203 ± 6 

Antenna tubes 
outer tol. inner [ol. length tol. 

Type number diem (mm) diem (mm) (mm) (mm) 
(mm) (mm) 

56 261 10/4 B 10 + 0.5 6 - 1 98 f 4 

56 261 40/4 B 10 + 0.5 6 - 1 140 f 3 

56 261 36/4 B 10 + 0.5 6 - I 180 + I 

Antenna plate 

An antenna plate can be supplied having the following dimensions: 

Length 106 ± 2 mm 

Width 37.5 ± 1.2 mm 

Thickness 2.5 ± .0.15 mm 
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Ferroxcube screw cores (see catalogue sheet EP 0052) 

Screw cores are made fro.~n ferroxcube 3B and have a full length internal slit 
for operating, 

Type 
number 

h 1 
(mm) (mm) 

d, 
(mm) 

d, 
(mm) 

a 
(mm) 

b 
(mm) 

58922 0.5 12-40,2 3.75±0.02 3.28±0.1 1.7+0.3 0.7+0.2 

88921 0.75 12±0.2 3.62±0.02 2.92±0.12 1.7+0.3 0.7+0.2 

85923 0.5 12±0.2 4.75±0.02 4.28±0.1 2.0+0.5 0.8;-0.2 

88924 0.75 12±02 4.62±-0.02 3.92±0.12 Z.0+0.5 0.8+0.2 

88915 OS 12±0.2 5.9 -0.02 5.5 --0.12 3.0+0.5 1.2+0.2 

88 910 0.75 1340.2 5.5 ±0.02 4.9 -0.2 2.5+0.5 1.2+0.2 

88 928 1.0 1240.2 5.8940.05 4.59 .1 3.0+0.5 I ~+0.2 

88 920 1.0 25!-0.2 5.8940.05 4.59-0.1 3.0+0.5 1.2+0.2 

88913 1.0 12±-0.2 6.5 -0.1 5.7 -0.3 3.0+0.5 1.2~-0.2 

88 925 1.25 1640.3 7.37±0.02 6.22±0.17 3.0+OS 1.2+0 

58919 consists of screw core 88915 complete with coilformer for 
chassis mounting. 

r 

M 

~.r 
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i'`-roacube 6 

4 special grade of ferroxcube developed for use in compniing machines, 
+, 

m etic memories, magnetic amplifiers and switchin circuits. 

^ Maximum induction Bm.= =appr. 1400 gauss 
obtained et Hm== = appr. 1.4 oersted 

B` =min. 0.9 
Hm,= 

Ccercivity H~ = appr. 1 oersted 

Resistivity p =appr. tOs ohm cm. 

B-}Hm==
Squareness ratio a 

— BHma= —
min. 0.7 

fur fypes of rings are available of the following dimensions: 

Type no. onter diem. inner diem. height 

(mm) (mm) (mm) 

56 591 38/6 2.0310.1 1.2710.1 0.6410.1 
591 39/6 2.5410.1 1.7810.1 0.7610.1 

~6 591 40/6 3.8010.1 2.2010.1 1.5010.1 
~6 591 41 /6 9.5310.3 4.7510.2 3.1810.2 

v 



FERROXDURE 

The outstanding properties o! this material are: 
Very high d«tri«I rc,istiviry 
Very high coercive farce. 

The Grae progeny opens ehe possibility of oe'~ss ehe magn«a in high frequency fields, e.g. for busing 
fe omagn«i< urcuns, without introducing eddy current losses. 
The second property makes it possible to use very short magn«s or magnets stems with a wide eirgap ~ 

without any yoke at all; the high rrcr<rvsey pr is the magn«a Erom being demagnetimd. 
Ferroxdure is made in thy« grades: ferro=dure t, II and III. 
F«ro=dare 1 is tropic, which morns that the agn«ic properties arc the a e' h direction 
Ferroxdure 11 and III are mssotropic and show their high quahry in a preferred direction only. ~, 

Properties of Ferroadttre Fetrozdttro I Ferro:dore D Fcrro:dure ID

Remenence B. (qgauss) 1800-2200 3200-3600 2800-3200 
Coercive for« tt. («rated) 1400-1600 1200-1400 1800-2200 
(BI-pm., appr. O.Sx 10° 2-23x 10° 2-2.3x 10" 
Recoil permeability appr. 1.25 appr. 1.25 appr. 1.25 
Fiesistiviry (ohm cm) 10° 10° 10a 
Curie Point (~C) appr. 450 ppr. 450 appr. 450 
Specific gravity appr. 4.7 4.8—f.9 appr. 4.B 

Applications 

`ar 

i 

Faro=dur agn«, be used in ose «ses where up ton m«alGc magnets have 6cen u d, ~` 
especially 

a 
hen cry hon magnets a r quired or systems with a krge "gap. Furthemorc they 

can be used in high frequency fields rwtthout g;ving eddy current trouble. A few appli«[ions ar 

T.V f«using magnets Bic 1< dynamos 
I.o ds ~ ek« magnets 07~ters 
Taieph magnets De-i ing systems 
B- ssmg magnets in Chuhe 

pulse erasssfonnen Magneto-mechmi«I couplings 

endstance coils 
Tors 

Ferroxdure 6eins a ceramk material, all shapes ere loaned by extrusion or pressing in diva. Commer- 
I shapes arc blocks, slugs, discs. rings, rods and tvlxs. 

Television f«using rings made of Ferro,dure 1 are av Table in scum differam types 

`i 

Dianeo- Dames. 
Type no. 'on A B Slob Tube types std tan`e 

(mm) (mr~ 

5659061/FD 12.0 41.5 12-14"; )0-14 kV 
56 590 68/FD 12.0 44.0 12-14"~ 10-14 kV 
56 590 G21FD 12.0 44.0 ye, 
56 590 79(FD 13.0 44.0 14-17"; 14 kV 
56 590 75/FD 13.5 44.0 (two clmran« 

holm fnro Btting) 
14-21": 14-19 kV 

% 590 57/FD 
5659054/FD 

14.0 
14.0 

44.0 
44.0 yea 

14-21"; 14-19 kV 
14-21": 14-19 kV 
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PHILIPS TECHNICAL INFORMATION SERVICE 

.. 
the supplementary sheets in order to enable quick reference to be 
made to recently developed improvements in tube design, new 

.~ publications, etc. 

ELECTRONIC TUBE HANDBOOK 

The standard data book on Philips Electronic tubes and semi-
' conductor devices. Contains over 2,000 loose-leaf data sheets 

with complete information on all Philips Electronic tubes. Three 
volumes, 4-pron ,gold imprinted binders. Available on a sub-
scription basis. Descriptive folder on request. 

'~ HANDBOOK NEWS 

At irregular intervals, Handbook News will be sent together with 

ELECTRONIC APPLICATIONS 

Bulletin issued on a limited scale to interested parties, containing 
a digest of articles on the application of electronic tubes and semi- 
conductor devices. 

~ APPLICATION BULLETINS 

TELEVISION 
•Television Picture Tubes. 

— Nr 1096 —. 
,.., Full data and curves of the direct-view picture tubes MW 36-44 —

MW 43-64 and the MW 53-20, with application descriptions of 
circuits in which these tubes can be used. 

^ 'R.F. double triode PCC 84 for cascode amplifiers in tuners for 
T.V.-receivers. — Nr 4584 —. 

'~ Gives ample tube characteristics and data of practical circuits. 

•The 21" Picture Tube MW 53-80 with 90° deflection A.T.V. 
~ receiver with simplified tuner and self-oscillating line time-base. 

AM, AM~FM BROADCAST RECEIVERS AND AUDIO 
AMPLIFIERS 

"Battery Receiving Tubes. 
— Nr 455b —. 
Contains comprehensive descriptions, data and curves of miniature 

~ batteryreceivingtubesandtuningindicators.Extensivedescriptions 
are includeet of a five-tube ABC receiver, a four tube 90 V and a 
four tube 67.5 V all dry-battery receiver. 

'Tubes for A.F. Amplifying Equipment — Nr 4606 —. 
Full technical data of A.F. amplifying tubes are given together 
with various circuit descriptions. 
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INDUSTRY 
*Thyratrons — Nr 4589 —. 
Complete technical information on inert gas-filled types and 
mercury vapour thyratrons, including many examples of their 
applications. 

*Industrial Rectifying Tubes — Nr 3720 —. 
Detailed technical data on rectifying tubes for power distribution, 
battery chargers, welding etc. including design calculations, 
practical examples and selection chart. 

*Phototubes in Industry — Nr 3701 —. 
Phototube theory, extensive data and curves of 9 phototube types, 
numerous application circuits for light-operated devices and light-
measurements, illustrative multi-colour printings and alphabetic 
register of applications. 

IN PREPARATION 
Special Quality Tubes for the Industry. 
Ignitrons. 
Industrial tubes for electronic motor control. 

SEMI-CONDUCTOR DEVICES 
'Germanium Diodes for T.V. 

X-RAY 
*L.aose-leaf catalogue, containing Eull information on the complete 

range of X-Ray tubes and valves. (text in English—French—
German and Spanish). 

COMI'UTERS 
*Voltage Reference and Stabilising Tubes. 

Theory and complete technical data on stabilisers, voltage reference 
tubes, rare-gas cartridges and trigger tubes. Applications of these 
tubes are illustrated either by design calculations or circuits. 

*EIT for Measuring Equipment 

FOLDERS AND BOOKLETS 
TELEVISION, AM-AM/FM BROADCAST 
RECEIVERS AND AUDIO AMI'LIFIERS 

*Hi-Fi — Nr 4812 —. 
Booklet, giving a description of a 4+ I Tube Hi-Fi amplifier with 
complete data, photographs of amplifier included. 

*Cross Index of Electronic Tube Type Numbers — Nr 5136 —. 
Reference booklet for equivalent type numbers. 
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A survey of ordinary receiving and transmitting tubes, which 
~ can also be used for A.F., is included. 

*D 96 series-25 mA Battery Tubes. 
,,,, — Nr 4595 —. 

Full data and characteristics of the complete range of the 
miniature 25 mA battery tubes. Application descrtp[ions of 
economic receivers are included. 

*12 Watt Power Pentode EL 84. 
"'~ — Nr 4585 —. 

Data and characteristics ofthe tube EL84. Description of a Hi-Fi 
amplifier with two tubes EL 84 in push-pull. 

*A Low-cost additional Radio Receiver. — Nr 4488 —. 
.1 Description of a 3 plus 1 tube additional radio receiver with 

Ferroxcube rod aerial. 

"~+ *Tuning Indicators DM 70 and DM 71. 
— Nr 4597 —. 

,~ Data, characteristics and extensive application notes on the 
tuning indicators DM 70—DM 71 for battery, AC/DC and AC 
sets. 

~ 
IN PREPARATION 
Tubes for AM/FM Receivers. 

"~. A condensed issue of previous publications on this subject, 
extended with new tubes and circuits. 

~ Receiving tubes for T.V. 
T.V. Picture tube MW 53-80. 

~ CObiMUHICATION 
*V.H.F'. Power Triodes — Nr 3400 —. 
Technical data and description of V.H.F. power triodes 

1 TB 2.5/300 and TB 3/750 for diathermy, industrial and commu-
nication equipment. Examples of applications are included. 

^~ *V.H.F. Transmitting Tetrodes — Nr 3407 —. 
Techmcal information and operating conditions of the tetrodes 

~ QB 3/300 and QB 3.5/750. Descriptions of a diathermy and a 
H.F. power amplifier are included. 

,1  *Very High-Power Transmitting Tubes — Nr 3984 —. 
Extensive data and descriptions of a 100 kW air-cooled (TBL 
12/100) and a 100 kW water-cooled (TBW 12/100) transmuting 

"'1 tube' including circuits and practical applications. 

IN PREPARATION 
U.H.F. tubes for Communication and Measuring Equipment 
— Nr 3309 —. 

., Technical information on noval and disc-seal tubes for the 
U.H.F. field as well as descriptions of practical applications. 

"1 
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*25 mA Battery Tubes — Nr 4938 —. 
Folder with abridged data and characteristic curves on the D96 

.miniature battery tubes. 

*Tubes for AM/FM Receivers-Nr 4961 —
Foldercontaining technical infovmation on the range of receiving 
tubes for AM!F'M. 

COMMUNICATION 
*List of Philips Preferred Transmitting Tubes — Nr 5032 —. 
Quick reference for equipment designers in the selection of tubes 
for new equipment design as well as {or replacement purposes, 
with rectifiers to match by fundion: 

*High Voltage Rectifying Tubes for Use with TransmittingTubes 
— Nr 4635 —. 
Folder containing abridged data on high-voltage, gas filled 
rectifying tubes. (revised edition) 

*Transmitting and Rectifying Tubes for Mobile Equipment —
Nr 4636 —. 
Folder with technical information on the Philips range of 
transmitting tubes for mobile equipment. 

*U.H.F. Tubes for Communication and measuring equipment 
—Nr5133—. 
Folder giving technical information on receiving and oscillator 
tubes for the U.H.F. field. 

*U.H.F. Disc-seal Tube—EC55 — Nr 4924 —. 
Folder on the disc-seal tube EC55, giving description, data and 
enlarged cut-away drawing. 

*Special Quality Tubes — Nr 5095 —. 
Folder with technical data of the preferred range of special 
quality and long-life tubes (second edition). 

TUBES FOR RADAR EQUIPMENT 
Of a series of folders on the tubes for radar-equipment the fol-
lowing have appeared: 

*Magnetron — 4J50 — Nr 4625 —
*Magnetron — 55029 — 55030 — 55031 and 55032 — Nr 4625 A 
*Magnetron — 725A — Nr 4627 —
*Hydrogen thyratron 6268/4C35 — Nr 4621 —
*Magnetrons 2J49 — 2J50 — Nr 5191 —
*Magnetrons 2J42 — JP9-7A — Nr 5192 —
*Hydrogen thyratrons 3C45 — Nr 5202 —
*Hydrogen ;hyratron 6279JSC22 — Nr 4622 — 
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*Magnetron — 55100 — Nr 4629 — 

+. *Halfwave rectifying tube — 8Q20 — Nr 4630 — 

IN PREPARATION 

Magnetron 5J26 
Magnetron 4J52 

INDUSTRY 

*New Tools for Industry — Nr 5104 —. 
Booklet dealing with electronic applications in industry, their 
possibilities and various aspects (non-technical). 

*Electronic Tubes for H.F. Heating in Industry — Nr 4633 —. 
Descriptive folder of the transmitting- end rectifying tubes for 
H.F. heating, including abridged technical data. 

*Ignitrons — Nr 4618 —. 
Data and description of Ignition tubes. 

*Selenium-Rectifiers for Industrial Applications — Nr 4615 —. 
Folder giving data and basic circuits for selenium rectifiers for 
industrial applications. 

*Thyratrons — Nr 4619 —. 
Folder on the Philips Thyratron range, containing data and 
characteristic curves. 

*Thyratron PL 255 for motor control — Nr 4581 —
Description and abridged data on the thyratron PL 255. 

*Thyratron PL 5727 — Nr 4911 —
Data and curves on the thyratron PL 5727 fdr relay and aervo-
control. 

*Heavy-Duty Tubes — Nr 4547 —. 
Broadsheet containing data, application information on thyra-
trons, Ignitrons and rectifying tubes. 

*Single-anode Rectifying Tubes — Nr 5112 —. 
Data on the tungar types 1163 and 1164. 

*Rectifying Tubes for Industry — Nr 5134 —. 
Data on preferred and replacement types of industrial rectifying 
tubes. 

MEASURING EQUIPMENT 

*Cathode-flay Tubes for Measuring Equipment — Nr 4599 —
Booklet, describing manufacturing, screen-characteristics, data 

^ and curves of the cathode-ray tubes for measuring equipment 
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*High-vacuum Thermo-Couples — Nr 4918 —. 
Descriptive folder on operation, data and characteristic curves 
of the high-vacuum thermo-couples. 

SEMI-CONDUCTOR DEVICES 

*Junction Transistors OC 7C—OC 71 for Hearing Aids —
Nr 4941 —. 
Booklet giving extensive data on the junction transistors, 
OC 70—OC 7I; a description of a hcaring aid is included. 

'All-glass Germanium Diodes OA 70—OA 73 — Nr 4942 —. 
Folder giving data and extensive characteristic curves. 

"Transistors — Nr 4800 —. 
Booklet giving a popular description of the history, development 
and operation of both point-Contact and junction transistors. 

Germanium Diodes — Nr 4773 —. 
Folder on the Philips range of glass-fernico germanium diodes 
with data and curves. 

IN PREPARATION 

All-Glass Gerrrmnium Diodes. 
Junction Transistors for low-frequency Amplification. 

X-RAY 

*Philips X-ray tubes — Nr 4568 —. 
Booklet in which the Philips range of X-ray tubes, valves, shields, 
cables, receptacles and auxiliary equipment in described and full 
data are given. This booklet is printed in English—French—
German and Spanish. 

"The X-ray Image Intensifying Tube — Nr 5044 —. 
Booklet describing the new X-ray image intensifier, its develop-
ment, operation, possible application, optical systems; full 
technical data are also given. 

MISCELLANEOUS 
COMPUTERS AND COUNTING EQUIPMENT 

•EIT—Decade Counter Tube — Nr 4548 —. 
Descriptive folder on the EIT decade counter tube with data and 
application suggestions. 

'Voltage Reference and Stabilising Tubes — Nr 4579 —. 
Folder with data and characteristic curves of the preferred range 
of voltage reference and stabilising tubes. 

*Phototubes — Nr 3997 —. 
Folder containing data and characteristic curves of the preferred 
range of Philips phototubes. A survey of phototube applications 
is also included. 

'Surge Arresters — Nr 4917 —. 
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Booklet, describing operation and practical circuits of surge 
arresters. Full data on the Philips range of surge arresters are 
included. 

*Current Regulator Tubes — Nr 4929 —. 
A Folder, describing operation and appli~tion of current regulator 

tubes, including extensive data. 

WALL CHARTS 

~ RELATIONSHIPS IN THE ELECTRONIC TUBE FAMILY 

108 X 81 cm. Five colour wall chart for schools, training rooms, 
offices etc., showing family tree of electron tubes in an attractive 
way. The tubes are divided into three main branches. Each branch 
indicates method of control of electrons, gives schematiwl re- 
presentation of electronic mechanism and specific names. Of 
every range of tubes one example is depicted. 

PREFERRED TYPE LIST — 

68X48 cm. Lists all Philips preferred tube types by function 
(except X-ray). Specially made for the convenience of the equipment 
designer, in selecting tube types for new equipment. 

IIV PREPARATION 

World Map for Amateur Transmitting Purposes. 
Relationships in the Electronic Tube family (revised edition). 
Electro-magnetic Frequency Spectrum (revised edition). 

* PUBLICATIONS OF THE PHILIPS INDUSTRIAL COM-
PONENTS AND MATERIALS DIVISION 

CATALOGUE 

A two-volume loose-leaf data book containing detailed descriptions 
- of ali materials and components marketed by the Industrial 

Components and Materials Division. The catalogue comprises 
three main groups: Professional Components, Components for 
Radio and Television, and Materials. New catalogue sheets for 

w insertion into the binders are issued regularly. Available in English, 
French and German. 

MATRONICS 

Bulletinissuedatirregularintervals.Asitsname indicates(MAterials 
to elecTRONICS) this bulletin deals with the application of 
materials in electronic equipment. IL is distributed main) among 
the manufacturers of components and subassemblies. Edited in 
English and Spanish. 
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MINIATURIZED COMPONENTS r,. 

*No 4756 —Three-page folder describing resistors, pot-ntiometers. 
capacrcors and other components for use in miniature equipmntt. ~~ 
Available in English, French. German and Spanish. 

MULTIPLE COMPONENTS 

*No 517c — TNo page lea`let on diode filters and triple by-pass ~r 
capacitors. Available in English and French. 

HERE THEY ARE THE PERFECT KNOBS! 

*Three-page folder on knobs and vernier knobs. Available to 
English and French. 

VARIABLE TRANSFORMERS ~ 

*No. 4737 — 12-page booklet with useful data on the construction 
and application of variable transformers. Available in English, 
French, German, Spanish and Dutch. 

QUARTZ CRYSTAL UNITS 

*No. 5198 — 40 pages. The use of quartz crystals for frequency ~ 
stabilization is explained. Measuring methods and data on the 
current types are given. 

Quartz Crystal Units 
*No. 5205 — 18 pages. Contains the catalogue part of No. 5198. V 

V.D.R. 

*No. 5177 — 32 pages. Properties and applications of Voltage 
Dependent Resistors. Data of the standard types. Available ~n ~ 
English and French. 

N.T.C. 

*No. 20D/5189iE — 36 pages. Bulletin on resistors with nega-
tive temperature coefficient. The properties of these resistors are 
explained and numerous applications are described. Data and [~ 
characteristics of the various types are given. 

FERROXCUBE 

*No. 1166 — 15 pages. Properties and applications of Ferroxcube, 
Philips non-metallic ferromagnetic material. Available in English, 
French. Spanish and Dutch. 

*No. 5081 — Broadsheet containing data on ferroxcube, shapes 
and applications. 
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FERROXDURE 

*No. 4320 — 6 pages. Explanation of the properties of this new 
ceramic material for permanent magnets. Available in English, 
French, German and Dutch. 

FERROXCUBE AND FERROXDURE FOR 'TELEVISION 

*No. 32!007/B/E — 8 pages. A survey of Ferroxcube and Fer-
roxdure parts used in television. 

IN PREPARATION 

Ferroxcube loose-leaf catalogue containing. data on material, 
shapes and applications. 
Booklets on: Variable Transformers 

Decade Counting Unit 
Folders :Ferroxcube 

Wire wound resistors and potentiometers 
Capacitors for Fluorescent lamp circuits 
Tube sockets and cans. 
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PHILIPS' TECH1dICAL LIBRARY 

Subdivisian: Series of books on ELECTROIQIC VALVES. Books in 4 languages: 
English —French —German —Dutch. Dimensions: 6 x 9 in. (15} x 23} cm~,, 
cloth bound, gold stamped, 10 books are ready, 3 others are in preparation. 

READY .. 
BOOK I. Fundamentals of radio valve technique. by lr. J. Deketh. 547 
pages, 384 illustrations. Price 35,'—. ~, 
An up-lo-date work dealing with the physical principles, the latest constructions 
and the properties of radio-receiving and amplifying valves. This book is alsr 
available in the Swedish language. ~.-

BOOK II. Data and circuits of receiver and amplifier valves, 1933/39. 
405 pages, 532 illustrations. Price 21I—. .,. 
BOOK III. Ditto. 1940141. 220 pages, 267 illustrations. Price 12/6—. 
BOOK III A. Data and circuits of receiver and amplifier valves, 1945/SOp-
480 pages, 505 illustrations. Price 40/—. 
The books "Data and Circuits" II-III and III A give a complete survey of e' 
receiver and amplifier valves turned out by Philips from 1933 to 1950 regardless 
whether any particular types are still produced or not or are avai table i n all countries_ 

BOOK III C. Data and circuits of television receiver valves, by J. Jaget'•" 
250 pages. 246 illustrations. Price 21 i—. 
BOOK IV. Application of the electronic valve in radio receivers anA~ 
amplifiers (Vol. I), by Dr. B. G. Dammers, J. Haantjes. J. Otte and Ir. H. van 
Suchtelen, 467 pages, 256 illustrations. Price 35/—. 
A book for engineers and technicians engaged in the development of receivers an~' 
amplifiers. 
Chapter heads: ~ 

I. R.F. and I.F. amplification. 
II. Frequency changing. 

lll. Determining of the tracking cunt. `~ 
IV. Interference and distortion due to bend in cltaracteristia of the receiving 

valves. 
V. Detection. ~ 

BOOK V. Application of the electronic valve in radio receivers and am 
plifiers (Vol. 2). 450 pages, 343 illustrations. Price 45/—. ~' 
Chapter heads: A.F, amplification —Power amplification —Power supply. 

BOOK VII. Transmitting valves, by Ir. J. P. Heyboer and P. Zijlstra. 300+ 
pages with 256 illustrations, 12 tables. Price 35/—. 
A book about the classical transmitting valves. Chapter heads: The technology
of transmitting valves —Classification —The triode as R.F. power amplifier —
The tetrode and pentode as R.F. power amplifier —Modulation of a R.F. pswe+ 
amplifier —The transmitting valve as oscillator —The transmitting valve aa. 
frequency multiplier —Some special aspects —Transmitting valves for high 
frequencies. 

BOOK VIII A. Television receiver design — I. I. F. Stages by A. G. W~ 
Uitjens, 188 pages, 123 illustrations. Price 211—. 

Treating the application of the pentode in the I.F. part of a superheterodyne 
receiver and the H.F. amplification in a T.R.F. television receiver. 

yr 
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JOK VIII B. Television receiver design — 2. Flywheel synchroniution of 
saw-tooth generators bij P. A. IJeeteson, 16(1 pages, 120 illustrations. Price 21 /—. 

~uivin an anal ' g ysis of the flywheel action of resonant-circutts, a study of avto-
matic phase control and a discussion of practical flywheel circuits for television 

.receivers. 

tt is intended to publish under the title: 
'~ Television Receiver Design 

several more monographs, a.o. on Line Deflection Circuits. Front End Problems. 
circuits in the Audio Part a.s.o. 
.n the series "Miscellaneous Subjects" of Philips Technical Library are of 
interest: 

~ elevision by F. Kerkhof & W. Werner. 
An introduction to the physical and technical principles of television with• 

"comprehensive descriptions of different electrical circuits, 475 pages, 360 illus-
trations, 28 pages photographs and 2 folded diagrams. Price ,50/—. 

low Frequency Amplification by Dr. N. A. J. Voorhoeve. 
This book is unique in that it covers the whole technique of low frequency 
amplification. It is the most complete work so far published in this domain. 

""'450 pages, 467 illustrations. Price 50/—. 

Mechanical Vibration by G. W. van Santen. 
This is a book that will be of interest to a very wide circle of readers concerned 
with problems arising from vibration, or whose work entails the measurement of 
vibration: it is a guide to the solution of problems encountered in daily practice 

~'in research and engineering laboratories, and will be welcomed by designers of 
machines, automobiles, aircraft, ships, all kinds of instruments; by architects 

..hand sound and acoustics engineers; by physicists and material research workers, 
and by seismologists. 308 pages with 216 illustrations. Price 35(—. 

,jtata for X-ray analysis by Dr. W. Parrish, R. W. Irwin and M. G. Ekstein. 
'Vol. L Charts for solution of Bragg's Equation (d versus O, 2 O ), 108 pages 
8,2 x 11,7 in., paper bound. Price 15/—. 
Vol. II. Tables for computing the lattice Constant of cubic crystals. 90 pages 
8,2 x I1,7 in., paper bound. Price 15/—. 

.lpdustrial Electronics by Dr. R. Kretzmann. 
"A most satisfactory and trustworthy introduction and guide. From an organi-
sation associated in such a distinguished way with research and development, 

wit is natural to expect a treatment both illuminating and authoritative." Prat. 
James Greig in his Foreword. 250 pages, 266 illustrations. Price 25/—. 

mad in the "Popular Series" 

Valves for A.F. Amplifiers by E. Rodenhuis. 
.1A practical handbook for the construction of sound amplifiers, with full des-

cnphons and details of 8 circuits. 140 pages 6 x 8; in., with 44 illustrations 
and 5 double size schematic diagrams. In colourful binding. Price 10%6. 

row the Electron to the Superhet by J. Otte, Ph. F. Salverda and C. J. van 
Willigen. 

-~A simplified course for the radio-service man; 42 lessons with a summary, 
questions and answers, 700 pages, 1 I x 7} in., 722 illustrations and I 1 circuit 
diagrams. Price 55/—. ... 
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Remote Control by Radio by A. H. Bruinsma. 
An amplitude modulation and an impulse modulation system. 104 pages. 6 `x' 
8; in., 76 illustrations. Price 8/6—. 
Descriptive folders with local prices to be obtained from dutributol. 
(see list page 292). Orders can be placed through any bookseller. 

IN PREPARATION 

BOOK III B• Data and circuits of receiver and amplifier valves 1951/5 

BOOK VI. Application of the electronic valve in radio receivers at,,,, 
amplifiers. 
Chapter heads: Inverse feedback, automatic volume control and automatic f[• 
quency control, contrast expansion and compression —Stability and instabiliy 
of circuits —Parasitical feedback —Feedback — Interference phenomena —
Calculations for receivers and amplifiers. 
The books IV, V and VI constitute one work. ` 

BOOK IX. Vacuum valves in pule technique by P. A. Neeteson. 

Chapter heads 
1. Introduction. 2. Basic theory of switching. 2-I. Sudden short-circuiting tv.,. 
points of a network. 2-2. Sudden breaking of a connection in a network. 3. Appli-
cation of the theory to simple switching circuits. 3-I. Ideal switch without intern ' 
resistance and parallel capacitance. 3-2. Switch with internal resistance. 3Ac 
Switch with internal resistance and parallel capacitance. 4. Simple treatment of 
electron tube as switches. 5. Some elements of the operational calculus. 6. Fun 
mental treatment of electron tubes as switching elements. 6-I. The grid circus . 
6-2. The anode circuit. 7. Application of the foregoing fundamentals to the ana-
lysis of multivibrator circuit. The bi-stable multivibrator or Eccles-Jordan flit',,. 
flop circuit. The mono-stable multivibrator or one-shot multivibrator. The 
a-stable multivibrator or free-running multivibrator. 

... 

The Cathode-ray Oscilloscope by Harley Carter A.M.I.E.E. 
Chapter heads: 
L Histoncal review and general principles —Early Oscilloscopes —The Eink' 
hoven galvanometer — Duddel oscilloscope —The cathode-ray oscilloscope and 
its potentialities in research and industry. 2. The cathode-ray tube — Constrt~ 
tion and operation —Focusing and deflection of beam —Symmetrical and asym-
metrical deflection —Intensity modulation —Post acceleration —Screen chara~-
teristics —Methods of recording. 3. Time bases —Methods of generating sak,. 
tooth voltages for horizontal deflection —Basic circuits — Single-stroke time 
bases —Circular, spiral and radial time-bases. 4. Amplifiers for vertical deflecti~ 
Bandwidth requirements —Low-frequency and high-frequency compensation 
Coupling arrangements For symmetrical and asymmetrical deflection. Methods of 
converting non-electrical phenomena into voltages or currents for oscillosco~ 
examination. 5. Power supply units. Supplies for amplifier and time-base —
Supplies for the electron gun system —Practical details. 6. The practita~ 
application of the cathode-ray oscilloscope. 7. Technical data of current types ~.. 
osctlloscope tubes. 8. Practical designs for oscilloscope with circuit diagrams and 
component values. 

Battery Rettiving Valves by E. Rodenhuis. 
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LIST OF REPRESENTATIVES FOR PHA.IPS' TECHNICAL LIBRARY 

~ AFRICA 
dt~ Egypt: Lehnert & Landrock Succ.. 44 Sherif Pasha Street, Cairo. 

South.Afriea: Central News Agency Ltd., P.O. Box 10799, Comer Rissik & 
Commissioner Streets, Johannesburg. 

AMERICA 

"w  Argentina: Libreria del Colegio S.A., (R 71) Alsina y Bolivar, Buenos Aires. 
Brazil: Livraria Kosmos Editora. Rua do Rosario 135-137. Cxa 3481. Rio de 

LA Janeiro. 
Livraria Kosmos Editora. Rua Marconi 91, Cxa 4563, Sao Paulo. 
Livraria Kosmos Editora, Rua dos Andradas 1644, Cxa 1345, Porto Alegre. 
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Livraria Stark Ltda, Caixa Postal 2786, Sao Paulo. 
Ao Livro Tecnico Ltda, Av. Rio Branco IZO— Loja 16, Rio de Janeiro. 
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Chile: Libreria Ivens. Casilla 205. Celle A4oneda 822, Santiago de Chile. 
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Costa Rica: Trejos Hermanos. Apartado 1313, San Jose. 

'~ Cuba: La Casa Wilson, Apartado 709. Habana. 
Ctaa{so: Meulenhoff & Co. N.V.. Beulingstraat 2-4, Amsterdam (Holland). 
Ecuador: Libreria Cientifica. Luque 233, P:O. Box 362, Guayaquil. 
Mexico: Libreria Internactonal, Av. Sonora 204, Mexico I I D.F, 

., Manuel Gomez Pezuela a Hijo. Donceles 12, Apartado 16 bis. CVlexico D.F. 
Paraguay: Philips del Paraguay S.A., Casilla de Correo 605, Asuncion. 
Peru: Libreria Intemacional del Peru S.A., Giron de la Union, Lima. 
Uruguay: Oficina de Bibliografia Tecnica. 

A.L.B.E.. Cerrito 566, Escritorio 7. Montevideo. 
~_ U.S.A. and Canada: Elsevier Press Inc., 402 Lovett Boulevard, Houston 6 

Texas. 
~ Elsevier Press Inc., 155 East 82nd Street. New York 28 N.Y. 

Venezuela: C. A. Philips Venezolana, Apartado 1167. Caracas. , 

'"'~ ASIA 

Burma: Trading Company Late Hegt & Co. Ltd., 36 Barr Street, P. Box 200. 
Rangoon. 

Ceylon: Maurice Roche Ltd., Main Street., Colombo. 
,^, W. E. Bastian & Co., 23 Canal Row, Fort, Colombo. 

Hong Koag: Good Luck Magazine Co., 42 Johnston Road. Wanchai, Hong 
Kong. 

India: Philips Electrical Co. Ltd., 7. Justice Chandra Madhab Road, Calcutta. 
Indonesia: Meulenhoff & Co. N.V.. Beulingstraat 2--4 Amsterdam (Holland). 

'~ Iran: Aram B. Nazarian, Sarayeh Shokravy, Teheran. 
Israel (Lydda): Pales Press Co. Ltd., 119 Allenby Road, Tel Aviv. 

~ Japan: Maroon Co. Ltd.. 6 Tori-Nichome Nihonbashi, Tokyo. 
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Malaya: William Jacks & Co., (Malaya Ltd.). Ocean Building P.O. Box 197," 
Singapore. 

Paltistan: Philips Electrical Company of Pakistan Ltd., Bunder Road, P.O~' 
Box 301, Karachi. 

The Philippines : T. J. Wolff & Co. Inc., 174, Juan Luna, P.O. Box 920, Manila,. 
Syria and Lebanon: Philips Liban-Syrie S.A., P.O. Box 670, Beirouth. 
Thailand: Bangkok Trading Company Ltd., Pitstien Bridge, Bangkok. ~.. 

AUSTRALIA 

Australia: Philips Electrical Industries Pty Ltd., Philips House, 69-73 Clarence 
Street, Sydney. ~ 

New Zealand: Philips Electrical Industries of New Zealand Ltd., G.P.O. Boxy
2097, Wellington. ~ 

EUROPE 

Austria: The technical book trade, or, in case of difficulty: 
Philips G.m.b.H., 1 Schwarzenbergplatz 2. Wien I. 

Belgium: The technical book trade. 
Denmark: Jul. Gjellerup, Selvgade 87, Copenhagen. 
England: Cleaver Hume Press Ltd., 3I. Wright s Lane, Kensington, London W. 8~ ' 
Finland: Aka[eeminen Kirjakauppa, Keskuskatu 2, Helsinki. 
France: Maison Dunod, 92, rue Bonaparte. Paris-Vl. 
Western Germany: Deutsche Philips G.m.b.H., Mbnckebergstrasse 7, Levan[e--~ 1

haus, Hamburg 1. 
Greece: "Eleftheroudakis", Constitution Square, Athens. 
Iceland: Bokaverzlun Sigfusar Eymundssonar H.F., Reykjavik. 
Italy: Maison Releim di C. Corticelli, Via S. Tecla no. 5, Milan. 
Luxemburg: Librairie Paul Bruck, 33 Grand' Rue, Luxemburg. 
The Netherlands: Meulenhoff & Co. N.V.. Beulingstraat 2-4, Amsierdam~ 
Norway: The technical book trade. 
Portugal: Livraria Bertrand, Rua Garrett 73, Lisbon. ~". 

Livraria Editors Lopes da Silva, Rua Cha 103, Porto. 
Dias &Andrade Ltda., Livraria Portugal, Rua do Carmo 70, Lisbon. `,.' 

Saarland: Buchhandlung Ludwig Schubert. Stummsirasse 15, Neunkirchen. 
Spain: Libreria Paraninfo, Melendez Valdes 65 Moderno, Plaza de la Moncloa~,,,~ 

Madrid. 
Sweden: The technical book trade. ~-
Switzerland: Buchhandlung Pliiss A.G., Bahnhofstrasse 31, Zurich. 
Turkey: Librairie Hachette. 469 Avenue de 1'Independance, Istanbul. _ 
Yugoslavia: Jugoslovenska Knjiga, Terazije 27/II, Beograd. ^ 
For countries not mentioned above, apply to: 

N.V. PH1LlPS GLOEILAMPENFABRIEKEN TECHN. &SCIENTIFIC 
LITERATURE DEPT. EINDHOVEN (HOLLAND) ~„ 
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