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To better serve the interests of the amateur, we 

have compiled —the "POCKETBOOK FOR 

HAMS" which, while containing all the infor-

mation given in the general issue of the Pocket-

book, includes duplicates of the Electron Tube 

Handbook data and explanatory sheets of a series 

of transmitting tubes as well as general infor-

mation of special interest for the amateur. 
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TYPE NUMBER SYSTEM 

Below the present type number system is given for tubes having type 
numbers which provide information 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. 

First letter 

A— 4V 
C — 200 mA 
D — 1.4 V battery 
E -6.3V 
G— SV 
H — 150 mA 
K — 2 V battery 
P — 300 mA 
U — 100 mA 
X —600 mA 
Y — 450 mA 
Z —Cold cathode 

Second and subsequent letters 

A — R.F. single diode 
B — R.F. double diode 
C —Triode (except output and gasfilled triodes) 
D —Output triode 
E — Tetrode (except output tetrodes) 
F —Pentode (except output pentodes) 
H — Hexode or heptode 

A6 K — Octode or heptode 



L —Output tetrode or pentode 
M —Tuning indicator 
P —Tube with sewndary 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. E 80 F, 
E 90 CC). 

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 number. 

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

First letter 

A —Electrostatic focusing and electromagnetic deflection. 
D —Electrostatic focusing and electrostatic deflection in two 

directions. 
M —Electromagnetic focusing and electromagnetic deflection. 

Second letter 

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

C — Blue-violet fluorescence and phosphorescence, very short 
persistence (35 % of max. brightness after 0.5 ,usec). A7 



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

G —Green fluorescence and phosphorescence, medium persist-
ence (1 % of max. brightness after 0.05 sec). 

H —Blue-green fluorescence and green-yellow phosphorescence, 
medium long persistence. 

K —Blue-green fluorescence and phosphorescence, very short 
persistence (37% of max. brightness after 0.3 x 10- e sec). 

L —Orange fluorescence and phosphorescence, medium long 
persistence (1 % of max. brightness after 0.5 sec). 

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

R — Greenish-yellow fluorescence, yellow phosphorescence, long 
persistence (0.1 % of max. brightness after 20 sec). 

W —White fluorescence, blue phosphorescence, medium per-
sistence. 
Direct-viewing tubes: colour temp. 8000 °K 
Projection tubes :colour temp. 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 

AS 

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 12/]0, DCG 4/1000 G). 

First letter: indicates the tube classification. 
Second letter: indicates type of filament or cathode. 
First group of figures: indicates operating voltage. 
Second group of figures: indicates power. 
Added letters: indicate the tube base. 

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



First letter 

D —Rectifying tube (included grid-controlled tubes) 
M —Triode (A.F. amplifying tube or modulator) 
P —Pentode 
Q — Tetrode 
T —Triode (R.F., A.F. or oscillator tube) 

For tubes having dual systems two of the above mentioned letters 
are used (e.g. QQC 04/15). 

Second letter 

(third letter for tubes having dual systems) 

A — Directly-heated tungsten filament 
B — Directly-heated thoriated tungsten filament 
C — Directly-heated oxide-coated filament 
E — Indirectly-heated oxide-coated cathode 

Third 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 indicating the 
cooling, the tube is radiation cooled. 

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 
ner tube in a three-phase half-wave rectifying 
circuit. A9 



R.F. tubes: Approx. output power in watts or kilowatts in 
class C telegraphy. 

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 
GS —Super jumbo 4p.-base 
N —Medium Sp.-base 
P — P-base 

PHOTOTUBES 

The type number consists of two figures followed by two letters 
fe.g. 90 Ate. 

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 following tables. 

First figure 

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

Second figure 

aio 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 consists of a number followed by a capital letter, 
a figure and in some cases by a second capital letter (e.g. 85A2 
150 C 1K). 

Number: indicates burning voltage. 
First letter: indicates the current range. 
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 

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 8p.-base 
P — P-base All 



SYMBOLS 

Electrodes 
a Anode 
ah Auxiliary anode 
aign 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) 
k Cathode 
kt~t Input cathode lead of U.H.F. tube 
kto> Output cathode lead of U.H.F. tube 

Fluorescent screen 
m External conducting coating 
pr Primer (auxiliary electrode of cold cathode tubes to 

ensure safe triggering) 
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 

Al2 

Voltages 

Va 

Q Va

Varme 
Vag 

VainvP 

yaP 

Vsrc 

Anode voltage 
Burning voltage of voltage stabilizer 
Burning voltage variation of voltage stabilizer in stabiliz-
ing range 
A.C. anode voltage (r.m.s. value) 
Voltage between anode and grid 
Peak value of inverse anode voltage 
Peak value of anode voltage 
Arc voltage 



Vb 
Vba 

Vbe2 

Veoatr 

Va 
Vdinv 

Vdinvp 

Verr 
Vj 
Vrwd 

Ve
Ve(arc) 

Veinvp 

Yep 
V 
Vign 

Viavp 

Vk 
Vk1 
Vkfp 
V~ 
Vo
Voec 

Vpr 

Vre 
Vn 

Currents 

la 

lama: 

lamin 

lap 
le 
lconu 
Id 
lav 
I~ 
Ie
lama: 

Supply voltage 
Anode supply voltage 
Supply voltage of second grid 
Voltage range of current regulator 
Anode voltage of detection diode 
Inverse anode voltage of detection diode 
Peak value of inverse anode voltage of detection diode 
R.M.S. value of a voltage 
Filament voltage 
Forward voltage 
Grid voltage 
Grid voltage of conducting tube 
Peak value of inverse grid voltage 
Peak value of grid voltage 
A.C. input voltage per tube 
Voltage necessary for breakdown to the concerning 
electrode 
Peak value of inverse voltage 
Voltage between cathode and chassis 
Voltage between cathode and filament 
Peak value of voltage between cathode and filament 
Voltage of fluorescent screen 
A.C. output voltage: D.C. output voltage 
Oscillator voltage 
Primer voltage of a cold cathode tube 
Starter voltage of a cold cathode tube 
Secondary transformer voltage (without load) 

Anode current 
Anode current at full drive 
Anode current without drive 
Peak value of anode current 
Supply current 
Current range of voltage stabilizer 
Anode current of detection diode 
Peak value of anode current of detection diode 
Filament current 
Grid current 
Grid current at full drive A13 



Ipmin 
Igp 
Ix 
It 
Io
Ipr 

Irec 

Irec 

I8t 
Iat tranaf 

Isurge 

Powers 

Wa 

WiQ
W o

Grid current without drive 
Peak value of grid current 
Cathode current 
Current of fluorescent screen 
D.C. output current per tube 
Primer current of a cold cathode tube 
Recommended current 
Stabilized current of current regulator 
Starter current 
Starter current required to initiate the main discharge 
Surge current 

Anode dissipation 
Driving power 
Max, output power 

Resistances 

Ra External anode resistor 
Matching resistance 
Total anode resistance of rectifying tube 

Raa Matching resistance of push-pull amplifier (anode to 
anode) 

Rdamping Damping resistance 
R~ Equivalent noise resistance 
Rs Resistance of thermo-element 
Rf Resistance of filament 
R, External resistance between grid and cathode 
Rg' External resistance between grid and cathode of next tube 
R; Internal resistance 
Rea Internal resistance of detection diode 
Rz Resistance between cathode and chassis 
Rz! External resistance between cathode and filament 
R: Total anode resistance of rectifying tube 
Ri External resistance between + Va and g2
Ra External resistance between ga and chassis potentio-
Ra External resistance between ga and k meter 

nia R4 External resistance between k and chassis 



Capacitances 

Cm Anode to all other elements except control grid 
Car Anode to grid, all other elements earthed 
Cak Anode to cathode, all other elements earthed 
Cax Anode to cathode of detection diode, all other elements 

earthed 
Con' Deflection plate D to deflection plate D', all other 

elements earthed 
C:ut Input capacitor of smoothing filter 
C~ Grid to all other elements except anode 

Miscellaneous 

dw, Total distortion 
freq. Frequency 
g Voltage gain per stage 
m Number of anodes of rectifying tube 
N Sensitivity 
S Mutual conductance 
S~ Conversion conductance 
Sett Effective slope of oscillator tube 
So Mutual conductance of oscillator triode at Vo = 0 V and 

Voac=OV 
tame Ambient temperature 
tae Temperature of condensed mercury (at the cathode) 
treo Recommended temperature 
Tav Averaging time 
Talon Deionization time 
Tn Heating time of tube 
Tton Ionization time 
Tiny Pulse time 
a Shadow section on fluorescent screen 
~ Light sector on a fluorescent screen 
~ Efliciency 
µ Gain factor 
µeaci Gain factor of grid No. 2 with respect to grid No. 1 

Al' 



SYMBOLS FOR SEMICONDUCTORS 

Electrodes 
d Anode 
k Cathode 
B Base 
E Emitter 
C Collector 

Voltages 
VsE Base voltage in common emitter circuits D.C. 
Vssm Base peak voltage in common emitter circuits 
Vca Collector voltage in common base circuits D.C. 
Vcsnr Collector peak voltage in common base circuits 
Vcs Collector voltage in common emitter circuits D.C. 
Vcan~ Collector peak voltage in common emitter circuits 
Vn Diode voltage 
Vna~ Diode peak voltage 

Currents 

Ic Collector current D.C. 
Ices Collector peak current 
In Diode current D.C. 
Inm Diode peak current 
Is Emitter current D.C. 

Miscellaneous 

Cn Diode capacity 
fi Frequency at which j hfe = 1 
faa Cut-off frequency in common base circuit 
hf, Current gain factor of a transistor in common emitter 

circuit 
hFa D.C. current gain factor of a transistor in common 

emitter circuit 
K Heat resistance 
Pc Collector dissipation 
Pa Diode dissipation 
Tsmb Ambient temperature 
T~ Junction temperature 

ie Tmn Mounting base temperature 



Operating notes 

The semiconductors may be soldered directly into the circuit, but 
heat conductance to the junction should be kept to a minimum by 
the use of a thermal shunt. 
Leads should not be soldered at a distance shorter than 5 mm from 
the glass seal. 
Care should be taken not to bend the leads nearer than 1.5 mm to 
the glass seal. 

New type designation *) 

GROUP 1. For semiconductor types designed for use primarily in 
reproducing and recording equipment for domestic 
applications such as: radio and television receiving 
sets -record players, tape recorders and audio ampli-
fiers -home cinema projectors -hearing acids -and 
similar equipment, the type designation is made up of 
two letters and three figures. 

GROUP 2. For semiconductor types designed for use primarily in 
other applications than those mentioned under 1), the 
type designation consists of three letters and two 
figures. 

First letter 

The first letter indicates the semiconductor material 
A —germanium 
B —silicon 

Second letter 

The second letter indicates the type of semiconductor 
A —diodes, inclusive of voltage dependent capacitors 
C —transistors for audio frequency applications 
D —power transistors for audio frequency applications 
E —tunnel diodes 
F —transistors for high frequency applications 
L —power transistors for high frequency applications 
P —photo -semiconductors 
S —switching transistors 
T —controlled rectifiers, pnpn transistors, shockley diodes A] 



U —switching power transistors 
Y —power diodes 
Z —reference and zener diodes 

Third letter and Sgures 

These are to be considered as serial numbers. 
The types of group 1 have numbers lying between 100 and 999 and 
are designed in the sequence of time of the type registration. 
For the types of group 2 the letter and number Y10-Y99 to A10-
A99 are used, commencing with Y10 going upwards through the 
alphabet and assigned in the sequence of time of the type regis-
tration (formerly the letter Z has been used as third letter). 

') This type designation is only valid for the new type numbers 
s (for the type numbers not beginning with OA or OC). 



RECEIVING 
AND AMPLIFYING TUBES 

(comprising a survey of type numbers in 
alphabetical-numerical order) 
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PREFERRED RECEIVING AND AMPLIFYING TYPES 

type o/ rube diode triode rrtode-
sinale double single double heptode 
rectifier rectifier + 2 diodes + 3 diodes 

1.4 V DY 86• 
DY 87~ 

5 V GZ 34 

heater 6.3 V EY 88~ EZ 80 EC 66 EBC 81 EABC 80 ECC 81 ECH 81 
volt- EZ 81 EC 88 ECC 82 ECH 83 
ase ECC 83 
or ECC 85 
cur- ECC 189 
rent 

100 mA UY 85 UBC 81 UABC 80 UCC 85 UCH 81 
UY 89 

300 mA PY 88~ PC 86 
PC 88 

PABC 80 ECC 82 ECH 81 
ECC 83 ECH 83 
PCC 189 

type o~ tube 
remote cut-off 

pentode 
sharp cut-off power 

+ 2 diodes + triode +triode 

tuning 
indicator 

1.4 V DM 70 

heater 6.3 V EF 89 EBF 89 EF 86 ECF 80 EL 34 ECL 84 EM 84 
volt- EF 183 EF 184 ECF 86 EL 84 ECL 85 EM 87 
age EL 86 ECL 86 
or EL 95 
cur- EL 500 
rent  

100 mA OF 89 UBF 89 UL 84 UCL 82 UM 60 

300 mA EF 183 EBF 89 EF 184 PCF 80 PL 84 PCL 84 PM 84 
PCF 86 PL 500 PCL 85 

PCL 86 

• hi8h vol[aae B3 



PREFERRED MISCELLANEOUS TYPES 

tube type opp7icattan type number 

Diodes 

Triodes 

Pentode 

Stabillaing diode ..._...___.____ ___..___._  56001 
High voltage surge limithing diode.._..._....._..._...._.._ t) 8020 
Noise diodes 3 cm band r -~-- .......................__._..__. ) KSOA 

10 cm band ....._.........._...._...._._._...__.. r) KS1A 
Measuring ..........._..._..._....____..__....___..._..__.._ i) EA62 
diodes special execution ...__...._...._._.._.._ t) EA53 
UHF viodes   r) EC80, EC81 
SHF triodes t) EC55. EC157, EC158 
RF beam power amyl. 100 Mc/s —..—_....._.._._ 3E4 

t) See also Dage 04 

PREFERRED SPECIAL QUALTTY TYPES 

proPerttes diode double triode decade 
double µ 540 µ z 40 counter 

long life E 90 CC (5920) E 180 CC (7062) •••)E 1 T 
E 182 CC (7119) (6370) 

long life; E 80 CC (6085) 
rugged conawetlon E 188 CC (7308) 

rugged construction 5726 6201 

properties pentode; sharp cut-o$ gate tube thyratron 
single +triode Dower 

long life E 83 F (6689) E 81 L (6666) E 91 H 
18042 (6086) 18045 (6687) 

long life; E 80 F (6084) E 80 CF E 80 L (6227) 
rugged construction E 186 F (7737) (7643) E 130 L (7534) 

•) E 810 F (7788) 

rugged cons[ructlon 5654 ••)PL 5727 

B4 •) very hiah elope ••) see also Dage F2 •••) see aUo Dago 07 



PREFERRED SUBMINIATURE TUBES 

tube type triode tetrode pentode 
power 

fndtcator 

RF ampl. _....1 AD 4 
RF. AF ampl. _5678 
radiosonde 30 Mcls 95108 

directly AF ampl. 5672 
heated electrometer ...__._._ _.ao6a 

PH meters ......................._...._... __.. _....4067 
transistorized e4. ..........._.._ ....._...._...... __..__._ DM 160 

s.q. 1000 Mc/s 5718 
1000 Mc/s EC 71 

lndirectlY HF. amPl. s.4. ...._ ...__..._......._.  ........... _....5899 
heated (remote cut off) ..........._..._ .._.____...._..... _..._..........___ ._...EF 731 

H.F./A.F. amPl. a•tl. _.._ _ ................ ..__.._._..._..... ......5840 
....._._._~ ._ .................... .~-~---........._..._ ......EF 732 

PREFERRED SINGLE DIODES 

SINGLE DIODES HEATING 

heater voltage heater current 
(volts) (milJiampsl 

1.4 6.3 100 300 

low voltage EA52i)~ EA52i)~ 
(detectors) EA53t)') EA53~)~ 

low curreht 
(5 10 mA) high voltage DY86 

(EHT rect. for TV DY87 
receivers and oscill.) 

high current 

low voltage 
(mains rectifiers) 

UY89 
UY85 

(50-200 mA) hlgh voltage EY88 PY88 
(booster diodes 
for TV receivers) 

Stabilizing diode ................._.__......___._._.__.......___..._....... ....._._......_ 56001x) 
High voltage surge limitlng diode (40 kV) .................. 8020t)a; 

t) UHF t) see also page G4 e) Hlament voltage SV BS 



PREFERRED DOUBLE DIODES 

DOUBLE DIODES HEAT/NG 

Heater voltage Heater 
(volts) current 

(mi[liamps) 
5 6.3 300 

low current 
(5 10 mA) 

low voltage 
(detec[or and A.V.CJ 

5726[) 5726r) 

h1g1t current 
(50-300 mA) 

low voltage 
(mains rectifiers) 

GZ34 EZ80 
EZ81 

r )special quality 

PREFERRED TRIODES 

TRIODES HEATING 

Fre4uency Itlament heater heater 
voltage voltage current 
(volts) (volts) (mi!liamps) 
1.25 6.3 300 

low UHF 4065■) EC81■) 
(~ 20) 40664) 

40693) 

medium UHF EC55=) 
Amplilicatlon (20-40) 
(actor SHF EC157■) 

EC158°) 

VHF 5718r) 
EC71i) 

bleb 
( 240) 

UHF EC866) PC86^) 
EC88■) PC88°) 

r) 150 mA series supply 
■) age also page 64 

B6 ■) elecvometer triode 

~) electrome[er tetrode 
■) tuners, mixer 
") timers, HP amDl. 



PREFERRED TRIODES WITH DIODES 

TRIODES WITH DIODES Frequency HEATING 

heater heater current 
voltage (milliamps) 
(volts) 
6.3 100 300 

Ampllficatiou high 2 Diodes AF EBC81 UBC81 
fac[or (Z 40)  

3 Diodes EABC80 UABC80 PABC80 

PREFERRED DOUBLE TRIODES 

DOUBLE TRIODES COMPUTER Frequency HEATING 
TYPES 
Heater heater heater current 

voltage voltage (mi[liamps) 
(volts) (volts) 
6.3 6.3 100 300s)a) 

low 
(Z 20) 

ECC82a) ECC82a) 

medium E182CCh AF ESOCCa)*) E80CCa)4) 
(20-40) E90CCt)°) 

high ECCSla) 
Ampfificatloo (z 40) ECC83a) 
factor 

low ECC86a) 
(5 20) 

ECC83a) 

medium E188CC4)') HF E188CC%') 
(20-40) ECC189') 

high E180CC°) 

PCC189') 

ECC85a) UCC85') 6201a)*) 
(2 40) 6201a)°) 

t) 400 mA 
°) 300/600 mA sorles supply 
') 150 mA 

~) Bpeclal quality 
') cascode amplifier 
') R.F. ampl. and solfose. mixer B7 



PREFERRED PENTODES VOLTAGE AMPLIFIERS 

PENTODES VOLTAGE 
AMPLIFIERS 

HEATING 

filament 
voltage 
(vafts) 
1.4 

heater 
voltage 
(volts) 
6.3 

heater current 
(mil[tamDs) 

100 300 

medium EF89 UF89 

remote 
cut-oR 

(2-6) 5699m)a) 

EF731°) 

high EF183 EF183 
(Z 6) 

low 56784P) EF86°) PF86 
Mumal 
conductance sharp 

(5 2) 40681)°) E80F°) E80Fm) 

medium lAD4°)~) 5840')') mA/V cuboR 
(2-6) EF732°) 

5654x) 

high EF184 18042')°) EF184 
(Z 6) E83F°) E83Fm) 

18042°)°) 
E186Fm) 
E810Fm) 

i) electrometer 
°) special quality 
°) 150 mA 

') 50 mA 
s) 100 ~' }Series SUPPIY a) 200 mA /1 

°) 1.25 V elament or 
°) 18 V heater voltage 

PREFERRED PENTODES VOLTAGE AMPLIFIERS 
with diodes) or triode 

PENTODES VOLTAGE AMPLIFIERS HEATING 
with diodes) or triode 

heater heater current 
voltage (mtlliamps) 
(volts) 
6.3 100 300 

remote medium with 2 diodes EBF89 UBF89 EBF89 
Mumal cut-oft (2-6) 
conductance  
(mA/V) sharp high with triode ECF80 PCF80 

cut-off (2 6) ECF86') PCF86m) 
ESOCFt) 

BB m) special gttalltY ~ VHF tenor 



PREFERRED PENTODES POWER AMPLIFIERS 

PENTODES POWER HEATING 
AMPLIFIERS 

pfament heater heater current 
voltage vottaie (milfiamps) 
(voUa) (volts) 
1.25 6.3 100 300 

low (5 0.1) 40671) 
(watts) 5672°) 

(0.2-1.9) 9510810) ES1L')°) 
(watts) 3B4^) 180458)09) 

medlnm (2-6) 
Output (watts) 
Class A 

EL95 UL84 PL84 
E80L6)s) 
EL84 
EL86a) 

with triode ECL86 UCL82 PCL86 

6186 (11) EL34 
(watts) E130L°) 

Horizomal deflection EL500 PL500 

ADDflcatioa Vertical deflection with Mode ECL88 PCL85 

Video output with triode ECL84 PCL84 

t) electrometer for use to pH-meters, fli. voltage 0.5 V 
s) 50 mA 
') 0.135 A 
') 0.375 A series supply 
s) 0.75 A 
°) RF amyl. osc. 100 Mc/s, tll, voltage 2.5 V 
') 18 V heater voltage 
s) [ranSCor[nerless output Stages 
°) scecial quality 

1% for use in radio sondes, 30 Mc/s 

sv 



PREFERRED TRIODE HEPTODES, HEPTODES 

HEPTODES HEATING 

heater heater current 
voltage (milliamps) 
(volts) 
6.3 100 300 

0.45 dual control E97Ha)") 
Conversion 
conductance 0.22 
([WAIN) 

0.8 

Heptode with triode 1 ECH83°) ECH83°) 

ECH81 VCH81 ECH81 

PREFERRED TUNING INDICATORS 

TUNING INDICATORS HEATING 

lUament heater heater current 
voltage voltage (mi!liamps) 
(volts) (vows) 
1.4 6.3 100 300 

Single system DM70[) EM87 UM80 PM84 
DM160%) EMBd 

[) 25 mA 
') in transistorized eq., Ol. voltage 1 V 
°) gate tube 
~) special quality 
s) low anode voltage 

B10 
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Type artd 
ADPfication 

Filament Voltages 
data Reststora 

Currents (mA) Characteristic 
data 

AAZ See semiconductors 

ABC 1 
Double diode 
triode 
Typical 
chazacteristics 

VI = 4 V V = 250 V 
Ir = 0.65 A Vv — —7 V 

I, = 4 S = 2.0 mAIV 
Rt 13.5 k(2 

AC 107 See semiconductors 

AD 1 
Ou[pu[ triode 
Class A 

Vr = 4 V Yo = 250 V 
It = 0.95 A Vv —45 V 

la = 60 S = 6 mAIV 
Rt = 670 S1 
Ra = 2.3 kS~ 
We = 4.2 W 
Wo =max. 15 W 

AF 3 
Variable mu 
pentode 
R.F. or I.F. 
ampli0er 

Vj = 4 V Vs = 250 V 
II = 0.65 A Vv+ = 100 V 

Vvi = —3 V 
Vv+ = 0 V 

Ia = 

la+ = 
8 

2.6 
S = 1.8 mAIV 
Rt = 1.2 MS] 
Cavt < 3 mpF 

AF 7 
R.F. pentode 
R.F. amplifier 

Vr = 4 V V = 250 V 
II = 0.65 A Vv+ = 100 V 

V t = —2 V 
Vv+ = 0 V 

le 
Iv+ = 

3 
1.1 

S = 2.1 mA/V 
Rt = 2 MS2 
Cava < 3 mpF 

AF 102 See semiconductors 

Base connections 

v 

P 



AK 2 Vr = 4 V Yo = 250 V Ia = 1.6 So = 0.6 mA/V 
Octode Ir = 0.65 A Vva+as = 70 V Ivs+as = 3.S Rt = 1.6 MS2 
Frequency V®a = —1.5 V Iva = 2.0 
changer Vva = 90 V Ivt = 0.19 

Rat = 50 k12 

AL See radar tubes 

AL 4 Vr = 4 V Y =. 250 V 
Output I/ = 1.75 A V s = 250 V 
pentode Re = 15012 
Class A final 
amplifier 

Iu = 36 
Iva = 4 

S = 9mA/V 
Rf = 50 kS2 
Rn = 7 k12 
wo = as w 
Wo = max. 9 W 

ASZ See semi-conductors 

AW See picture tubes and T.V. studio tubes 

AX 50 Vj = 4 V Ver = 2 x 500 V Io =max. 275 Re = min. 
Gasfllled IJ = 3.75 A V,m = max. 15 V 2 x 200 SZ 
full-wave Can = max. 64 µF 
rectifying tube 
Rectifier 

AZ 1 VI = 4 V V~r = 2 x 500 V to = max. 60 R< = min. 
Full-wave Ir = 1.1 A 2 x 100 S2 
rectifying tube = 2 x 300 V = max. 100 = min. 
Rectifier 2 x 6012 

Ctta = max. 60 µF 

AZ 4 Vr = 4 V V~r = 2 x 500 V to =max. 120 Re = min. 
Full-wave Ir = 2.3 A 2 x 100 S2 
rectifying tube = 2 x 300 V = max. 200 = min. 
Recdfler 2 x 6012 

Cutt = max. 60µF 

v,as 

9~ 

k,ga 

~ ~ p ot 

9t 9i95

9l 

P 

P 

A 

P 
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Type a»d Filament Voltages 
Application data Resistors 

Currents fmA) Characteristic 
data 

Base connections 

AZ 31 Vr = 4 V V~. = 2 x 500 V Io = max. 60 Rt = min. 
Full-wave Ir = 1.1 A 2 x 10052 
rectifying tube = 2 x 300 V = max. 100 = min. 
Rectlfier 2 x 6052 

Cme = max. 60 µF 

AZ 41 VI = 4 V Ve. = 2 x 500 V Ir = max. 60 Re = min. 
Full-wave /! = 0.72 A 2 x 200 52 
rectlfyins tube = 2 x 300 V =max. 70 = min. 
Rectifier 2 x 100 S2 

Cun = max. 50µF 

AZ 50 Vr = 4 V Vtr = 2 x 500 V to = max. 250 Rs = min. 
Full-wave II = 3 A = 2 x 300 V = max. 300 2 x 15052 
rectifying tube Cem = max. 32 µF 
Rectifier 

BA 
BCZ 
BY 
BYZ 

See semi-conductors 

CF 50 Vl = 30 V Vr = 250 V 
A.F. pentode /J = 0.2 A Vc+ ~ 100 V 
'Iy~pical Vct = —2 V 
characteristics 

!, 1.5 
!r+ a 0.3 

S = 3.3 mA/V 
Rt = 2.5 md2 
µcar[ = 45 

DA 90 SeelA3 

r r pry 

~~ 

o~~.i 

P 



DAC 21 Vf = 1.4 V Va = 90 V 
Diode If = 25 mA Vv = 0 V 
triode 
Typical 
characteristics 

Ia = 0.45 S = 0.3 mA/V 
Rt = 0.13 mS2 

DAF 40 VI = 1.4 V V = 67.5 V la = 0.65 
Diode If = 25 mA Vva = 67.5 V Iva = 0.20 
pentode Vat = 0 V 
R.F. or I.F. 
amplifier 

S = 0.7 mA/V 
Rt = 1.6 MS2 
Cava < 7 mpF 

DAF 41 Vf = 1.4 V Ve = 67.5 V Ia = 0.17 g = 60 
Diode !~ = 25 mA R, = 0.22 MS2 Iva = 0.04 
pentode Rva = 0.82 MI2 
A.F. amplifier Vat = 0 V 

DAF 91 VI = 1.4 V Yo = 67.5 V 
Diode !! = 50 mA Vva = 67.5 V 
pentode Vot = 0 V 
Typical 

Ia = 1.6 
Ive = 0.4 

S = 0.62 mA/V 
Rt = 0.6 MS2 

characteristics Vv = 67.5 V le = 0.06 g = 55 
A.F. ampllfier Ra = 1 MSZ 

Rva = 3.9 MSZ 
Vot = 0 V 
Rat = 10 MS2 t) 

DAF 96 Vj = 1.4 V Vv = 85 V lv = 0.064 g = 70 
Diode If = 25 mA Ra = 1 MS2 Iva = 0.021 
pentode RRa = 2.7 MS2 
A.F. amplifier Rot = 10 MS2 

Rat' = 2.2 MI2 

DB See instrument tubes 

D~~ 

(~I ~ () 

~~ ~ YI 

o<w _V U 

~o cY 
Fi O 

b '~* O 

R~mi«t t0 ' O " 

i cQ 
FY 

© 6Y 

Riml«4 + 

wm~.wr. 

t) Rat connected to -I. 
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Tvpe and Filament Voltages Currents (m A) Characteristic Base connections 
AppJicafion data Resistors dato 

DC 70 See U.H.F. tubes 

DC 90 See V.H.F. tubes 

DCC 90 See 3 A 5 

DCG 
DCX 

See rectifyins tubes for transmittin& purposes 

DF 21 Vj = 1.4 V Y, = 90 V to = 1.2 S = 0.7 mAl V 
Pentode 77 = 25 mA V s = 90 V Iva = 0.25 Rf = 2 MSl ©qr 
R.F. or I. F. Vv[ = 0 V Cov[ < 6 mpF '~wa 
amplifier V a 0 V 

DF 22 Vj = 1.4 V V = 90 V Zv = 1.4 S = 1.1 mA/V 
Variable II = 50 mA Vva = 90 V Iva = 0.3 R[ = 1.5 mS2 
mu pen[ode V [ _ —1.5 V Cavr < 5 mpF 
R.F. or T.F. Vra = 0 V 
ampOfler 

DF 61 N Vr = 1.25 V Y = 67.5 V 
Pentode II 25 mA V a = 67.5 V 
Typical Vv[ = 0 V 
charac[. 

Iv = 1.7 
Iva = 0.45 

S = 0.95 mA/V 
Rf 1 MSS 
µaaa[ = 21 

DF 62 See 1 AD 4 

DF 64 
to 
DF 67 

See hearing-aid tubes 

er0n 

o~~i 

Oml 



DF 91 
Variable 
mu pentode 
R.F. or I.F. 
amplifier 

Vr = 
If = 

1.4 V Yu = 90 V 
50 mA V+s = 45 V 

Vi OV 

Io 1.8 
Io+ = 0.65 

S = 0.75 mA/V 
Ra = 0.8 MS1 
Cool < 0.01 pF 

DF 92 
Pentode 

See 1 L 4 

DF 96 Vj = 1.4 V V = 45 V 
R.F. pentode Ir 25 mA Voa = 45 V 
R.F. or LF. Var = 0 V 
amplifier 

v 8s v 
Yva = 64 V 
Vr = OV 

I = 0.85 S = 0.65 mA/V 
Iva = 0.28 Ra m 1 MS2 

Io = 1.65 S = 0.85 mA/V 
Ios = 0.55 Rr = 1.0 MS2 

DF 97 Vl = 1.4 V Y = Vo = 85 V 
Variable mu II = 25 mA Rva = 33 kSZ 
pentode Var = 0 V 
I.F. amplifier Vos = 0 V 
Frequency 
changer 
(Oscillator 
voltage on +a) 

I = 1.7 

Iva = 0.7 

Yo=Va=85V 
Rva = 47 kd2 
Rva = 0.3 MS2 
Vor = 0 V 

Ia = 
Isa = 

S = 0.94 mAIV 
Rt = 0.45 MS2 
Covr < 10 mpF 

i.c lfa~a 
9~ 

ry~,i ~r 

0 0 

0.54 So 
-ra 

= 0.265 mA/V 
0.8 Rr = 0.5 MS2 

Voao = 12 Vert 

DG 
DH 
DHM 

See instrument tubes 

DK 21 Vr = 1.4 V Y = Va = 90 V I = 1.5 
Octode II = 50 mA V a = 90 V Iva = 0.25 
Frequency Voa = 0 V Iva = 2.4 
changer Rea = 12.5 kS2 Ivr+va = 0.2 

Ror+os = 35 k(2 

So = 0.5 mA/V 
R~ = 1.2 MS3 

-~s 

o y/ 

Mw~•wn 

Mini•tm• 

o~~a 

to 
J 



Type and Filament Voltages 
AVPlication data Resistors 

Currents (mA) Characlerlrtic 
da[a 

Base connections 

DK 40r) VI = 1.4 V Vo = Vo = 67.5 V /e = 1.0 So = 0.42 mA/V 
Octode II = 50 mA Voa = 67.5 V Ivs = 0.25 Rt = 0.9 mS2 
Frequency V a = O V /va = 2.6 Vwe = 8 Van 
changer Vas = 67.5 V 

Ror+va = 35 kS2 

DK 91 V[ = 1.4 V V = 90 V le = 1.6 
Heptode I[ = 50 mA Vva+oa = 67.5 V Ivs+va = 3.2 
Frequency Vva = 0 V Ivr = 0.25 
changer Ror = 0.1 MS2 

So = 0.30 mA/V 
Rt = 0.6 MS2 

Yo = 45 V 
Vas+oa = 45 V 

la = 0.7 
Ioa+va = 1.9 

So = 0.23 mAIV 
Rt = 0.6 MS2 

Riwlock 

9~9a _ o 'Sas 

r Min~xun 
Voa = 0 V 
Ror = 0.1 MS2 

Ivr = 0.15 

DK 92 Vr = 1.4 V V = Vo = 85 V to = 0.65 So = 0.32 mA/V 
Heptode I~ = 50 mA Vos = 0 V Iva = 0.14 San = 0.4 mA/V 
Frequency Roa = 0.18 Mb2 Iva = 1.65 R = 1 MS2 
changer Rva = 33 kS2 

Ror = 27 kS2 
Ivr 0.13 Rau = 

V = 
100 kSl 

4 Va[r eke o~as 

Ye= Vo=41 V le = 0.25 So = 0.18 mAIV - r~Ws 
Vva = 41 V Ioa = 0.09 Sa❑ = 0.7 mA/V Mk:~ava 
Vva = 0 V Iva = 1.75 Rt = 0.75 MSZ 
Ros = 6.8 kS2 Ivr = 0.08 Reu = 115 kS2 
Rar ~ 27 kS2 V = 2.5 Vet< 

r) Rar+va wnnec[ed to } 1. 



DI{ 96 
Heptode 
Frequency 
changer 

VI = 
4 v 

1.4 V Yo = Ve = 85 V 
25 mA Voa = 0 V 

Roa = 0.12 ML2 
Roa = 33 kL2 
Rat = 27 kS2 

!o 0.6 
Iv+ = 0.14 
Ioa 1.5 
Ivt = 0.085 

Se a  0.3 mA/V 
Ra = 0.8 MS2 
Res = 100 kS2 
Vo.e 4 Vote 

V = Vo = 45 V le = 0.56 Se 0.325 mA/V 
V + = 45 V Ica = 0.15 Rt = 0.55 MS2 
Voa = 0 V Ioa 1.3 Vwa = 4 Veu 
Rcs = 12 kS2 Iat = 0.085 
Rot = 27 kS2 

DL 21 Vr 1.4 V Yc = 90 V Ic = 4 S - 1.3 mA/V 
Output I~ = 50 mA Vsa = 90 V Ioa = 0.7 Rt 0.3 MS1 
pentode Vat = -3 V Ra 22.5 kS2 
Class A final 
amplifier 

Wo = 0.16 W 
W, = max. 0.7 W 

DL 41 VI = 1.4 V Y = 90 V la = 8 S = 2.45 mA/V 
Output It = 0.1 A Vca = 90 V las = 1.3 Rt = 90 kS2 
pentode Plns 1-(7t8) Vet = -3.6 V Ra = 11 kS3 
Class A final 
amplifier 

Wo = 0.36 W 
W =max. 1.2 W 

DL 64 to DL 71 See hearing-aid tubes 

DL 92 VI = 1.4 V Yc = Ve = 84 V Ic = 8 S 1.55 mA/V 
Output II = 0.1 A V t = -6.5 V Ias = 1.7 Ra = 0.1 MS2 
pentode Plus 5-(1 t 7) Ras = 10 kS2 Ro = 7 kS2 
Class A final 
amplifier 

Wo = 190 mW 
Wu = max. 0.7 W 

V Ve = 61 V 
Voa = 61 V 
Vat = -6 V 

Iva = 1.4 
S 1.5 mA/V 
Rt 0.1 MS2 
Ra = 7 kS2 
Wo 125 mW 

9~ 

Cas 
M+n41w~ 

Penbst 

M~n~~~un 

N 
e 



Type and 
Application 

Filament Voltages 
data Res/stars 

Currents (mA) Characteristic 
data 

DL 93 See 3 A 4 

DL 94 Vr = 1.4 V V = 86 V = 8 S = 2.0 mAlV 
Output Il = 0.1 A Yoa = 86 V Ioa = 1.8 Ra 0.11 M(a 
pentode pins 5-(1 t 7) Yvt = -4.5 V Ro = 8 kL2 
Class A final 
ampliRer 

Wo = 0.29 W 
W = max. 1.2 W 

Vj = 2.8 V Yo = 86 V Iv = 7.0 S = 1.9 mA/V 
I~ = 50 mA Vva = 86 V Ioz = 1.5 Rt = 10 kd] 
Pins 1-7 Vat = -4.3 V Rv = 0.12 MS] 

w o.z7 w 

DL 95 See 3 Q 4 

DL 96 Vy = 1.4 V Yn = 85 V I = 5 S = 1.4 mA/V 
Output It = 50 mA Vva = 85 V Iva = 0.9 Rt 150 k(2 
pentode Pins 5-(1 t 7) Vot = -5.2 V Rv = 13 kS2 
Class A Wo = 0.2 W 
Class A 
half f8ament 

W max. 0.6 W 

Class A VI = 1.4 V Yn = 85 V Iv = 2.5 Rn = 15 kd2 
77 = 25 mA Vva = 85 V Ive = 0.45 Wo = 0.1 W 
Plna 5-7 or 1-5 Yvt = -5.2 V 

VI = 2.8 V Yo = 90 V I = 3.7 Ra = 20 kS3 
TI 25 mA Vva = 90 V I va = 0.7 Wo -= 0.15 W 
Pins 1-7 Vot = -6.3 V 

DL 98 See 3 B 4 

Base connections 

as tea 

MiniNu.n 



DM 7o yr = l.a v v, = l.a v 
Tuning I, = 25 tnA (Pin 5 positve) 
indicator Yo = 85 V 

Vr = 1.4 V 
V = 60 V 
(Pin 4 positive) 

Iv = o.v 
(Vv= OV) 

v, _ —lo v 
for complete 
extinction 

)'v = —7 V 
for complete 
extinction 

DM 71 = DM 70 wl[h short leads 

DM 160 Vl = 1 V Y = 50 V la = 0.585 
Indicator If = 30 mA Vv = O V 
mainiy Rv = 100 kd2 
for use In 
transistorized Vo = —3 V Io = <0.005 
computers 

DN 
DP 
DR 
DR 

See instrument tubes 

DY 86 See DY 87 

Subm~. 

_* 

~ v

Submmi.w.. 

DY 67 V, = 1.4 V Yo = 18 kV to = 0.15 Ca = 1.55 pF Cw.+_ ~~ks 
Haif wave I, = 0.55 A I. = tnax. 0.5 
rectifier for 
T.V. receivers 

E 1 T See decade counting and indicating tubes 

E YO CC 
E SO CF 
E BOF 
E SOL 

See reliable, ruggedlud and long life tubes 

E 81 CC Sce 6201 

Naud 

N 



N 
N 

Type and Filament Volfases Currents (rrtA) Characteristic Base connections 
Application data Resistors data 

E 81 L See reliable, long life tubes 
E 83F 

E 68 CC See reliable, ruggedized and long life tubes 

E 90 CC See tubes for computers 

E 90 F See reliable, ruggedized tubes 

E 91 AA See 5726 

E 91N See PL 5727 

E 91 H 
E 92 CC 

See tubes for computers 

E 95 F See 5654 

E 99 F See reliable, ruggedized tubes 

E 130 L See reliable, ruggedized and long life tubes 

E 180 CC See tubes for computers 
E 182 CC 

E 180E 
E 186E 
E 186 CC 
E S10F 

See reliable, ruggedized and lone life tubes 

EA 52 
EA 53 

See measuring diodes 



EA 76 V~ = 6.3 V Vmnw =max. 420 V la = max. 9 Ca = 2.5 pF 

Diode If 0.15 A lav = max. 54 

k 

s.bmi.i.n,n 

EAA 91 Vf = 6.3 V Va m.v =maz. 420 V !a = max. 9 Vx1v(k.ed = 
Double diode !s = 0.3 A /av = max. 54 max. 150 V) f f k7 
Detector Vafv(kvoJ 
and A.G.C. max.330 Vt) e o 0 

(each section) om 
Mln4hn 

EABC 80 VJ = 6.3 V Vat mw =max. 350 V Iar = max. 1 Rat = 5 k1Z 

Triple diode II = 0.48 A Iota= max. 6 (Vat 10 V) 
high mu triode Vas m.v =max. 350 V laa = max. 10 R~aa = 200 iZ 
Typical Iasv= max. 75 (Vas = 5 V) 
characterls[ics Vas man =max. 350 V las = max. 10 Rtaa = 200 Sl 

(diode Iaav= max. 75 (Vaa = 5 V) 
section) 
(triode V = 250 V la = 1.0 S = 1.4 mA/V 
section) Vv = —3 V Rt = 50 kS2 

V = 100 V 
Vo = —1 V 

Io = 0.8 S = 1.45 mA/V 
Rc = 48 kS2 

EAC 91 See U.H.F. tubes 

EAF 41 Vf = 6.3 V V = Vs = 250 V Ia = 5 
Dlode !f = 0.2 A RRa = 95 kS2 Iva = 1.6 
variable Vat = —2 V 
mu pentode 
R.F. or I.F. 
amptifler 

S = 1.8 mA/V 
R~ = 1.2 M!Z 
Cant < 2 mpF 

Rimbct 

t) D.C. component maz. 200 V, A.C. component max. 165 V (rms value) 



Tyne and Filament Voltages 
ADnlicallon dalo Resistors 

Currents (m A) Characteristic Base connections 
data 

EAF 42 Vj = 6.3 V Yo = Vt = 250 V 1. = S 
Diode Ir = 0.2 A Rva = 110 kf1 lev = 1.5 
variable Vvi = —2 V 
mu pentode Vp = 0 V 
R.F. or I.F. 
amp88er 

S = 2.0 mAlV 
R~ = 1.4 mS) 
Cook < 2 mpF 

EB 41 Vl = 6.3 V V~ ro•v =max. 420 V Is max. 9 Vpc(kvoJ tI 
Double diode Ir 0.3 A Iry = max. 54 = max. 330 Vt) 
Detector 
and A.G.C. 

EB 91 Ste EAA 91 

EBC 3 
EBC 33 
Double 
diode 
triode 
'l~pical 
characteristics 
A.F. amplifier 

Vr = 6.3 V V = 100 V Iv = 2 S = 1.6 mAiV 
It = 0.2 A Vv = —2.1 V R! = 19 kSl 

Vt = 250 V to = 0.75 g = 26 
Ro = 0.2 M(2 
Rt 4 kS2 

d 

!'! 

Riml«Y 

Riml«k 

o~w 

t) D.C. component max. 200 V. A.C. component max. 165 V (rma value) 



EBC 41 
Double diode 
high mu triode 
Typical 
characteristics 

Vj = 
I! = 

6.3 V Y = 250 V 
0.23 A V = —3 V 

Iv = S 1.2 mA/V 
R[ = 58 kSl 
µ = 70 

EBC 81 
Double diode 
high mu [Rode 
Typical 
charac[eristics 
A.F. amplifier 

Vr = 
If = 

6.3 V Yu = 250 V 
0.23 A Vv = —3 V 

In 1 S = 
Ri = 
µ = 

1.2 mA/V 
58 kS2 
70 

Va = 250 V 
Ra = 22 kS2 
Rt = 1.8 kS2 

Io = 0.7 g = 51 

EBC 90 See 6 AT 6 

EBC 91 See 6 AV 6 

EBF 2 
Double diode 
variable mu 
pentode 
LF. ampllfler 

Vj = 
!~ = 

6.3 V V = Va = 250 V 
0.2 A Rva = 95 kb2 

Vot = —2 V 

!o = 
!va = 

5 
1.6 

S = 
R[ 
Coot < 

1.8 mA/V 
1.3 MS2 

2 mpF 

EBF 32 
Double diode 
variable mu 
pentode 
I.F. amplifier 

VI = 
I! = 

6.3 V Yo = Ve = 250 V 
0.2 A Rva = 95 kS2 

Vvi = —2 V 

I, = 
Iva = 

5 
1.6 

S = 
Rt = 
Coal < 

1.8 mA/V 
1.3 MS2 

2 mpF 

RinJ«t 

No.al 

Oc41 

{u 
N 
N 



N 
T 

Type and 
Ap➢(lcntion 

Filament 
darn 

Voltages 
Resistors 

Currents (mA) Characrerstic 
data 

EBF 80 Vr 6.3 V Yo = Vv = 250 V la = S.0 S = 2.2 mA/ V 
Double diode 
variable mu 
pentode 

II a 0.3 A Vva = 
Rva 
Re = 

0 V 
95 kS2 

295 S2 

I a = 1.75 Rr = 1.4 MSd 
Cvar < 2.5 mpF 

R.F. or I.F. 
amplifier Ve = 250 V b = 0.75 g = 110 
A.F. amplifier R, = 0.22 MSd Iva = 0.30 

Rva = 0.82 M(2 
Re = 1.8 kSd 
Vva = 0 V 

EBF 83 VI = 6.3 V Y = 12.6 V Io = 0.45 S = 1mA/V 
Double diode 
variable mu 

I~ = 0.3 A Vva = 
Vva = 

12.6 V 
0 V 

/vs = 0.14 Rr = 1MS2 
Covr < 2.5 mpF 

Pen[Ode Vva = ') V 
I.F. amplifier 

Y = 6.3 V = 0.12 S = 0.45 mA/V 
Vvs = 6.3 V Iva = 0.04 RI = 0.65 MS2 
Vva = 
Var = 

0 V 
r) V 

EBF 89 Vr 6.3 V Yo 250 V Ia = 9 S = 3.8 mA/V 
Double diode 
variable mu 
pentode 

If = 0.3 A Vva = 100 V 
Vva = 0 V 
V r = -2 V 

!va = 2.7 RI = 1 MS2 
/-rvavr = 20 
Covr < 2.5 mpF 

TYPical 
CharacteNsfics 

Base connections 

t 

vl ~ ~" as 
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a) Obtained by grid current biasing Rvr = 2.2 MS2 



EBL 1 
Double diode 
output 
pentode 
Class A final 
amplifier 

VI = 6.3 V Y 
If = 1.18 A V a 

Re 

= 250 V 
= 250 V 
= 15052 

I = 
Iva = 

36 
4 

S = 8mA/V 
Rt = 50 kS2 
Ra = 7 kS2 
Wo = 4.5 W 
W = max. 9 W 

EBL 21 
Double diode 
output 
pentode 
Class A final 
amplifier 

Vf = 6.3 V V 
If = 0.8 A Voa 

Rx 

= 250 V 
= 250 V 
= 15052 

lv = 
lva = 

36 
4.5 

S = 9 mA/V 
Rt = 50 kSd 
Ro = 7k52 
Wo = 4.5 W 
Wo =max. 11 

EC 50 See thyratrons 

EC 55 See U.H.F. tubes 

EC 70 
R.F. triode 
Typical 
characteristics 

VI = 6.3 V Yu 
77 = 0.15 A Vo 

= 100 V 
= —2 V 

I 13 S = 5.5 mA/V 
Ra = 3.6 k52 

EC 71 See 5718 

EC 80 
EC 81 
EC 86 
EC 88 
EC 91 

See U.H.F. tubes 

EC 90 See6C4 
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Type and 
Application 

Ftiement 
data 

Voltages 
Resistors 

Currents (mA) Charactertsttc 
data 

EC 92 Vr = 6.3 V V = 250 V Iv = 10 S = 5.5 mA/V 
R.F. triode 
Typical 
characterlstice 

// = 0.15 A Vo = —2 V Rt = 11 kS2 
fre9. 

max. 300 Mcls 

Yo = 170 V !v = 8.5 S = 5.9 mA/V 
V = —1V Rt = 11 kd] 

EC 157 See S.H.F. tubes 
EC 158 

ECC 40 Vj = 6.3 V Yo = 250 V /a ~ 6 S = 2.9 mAIV 
Double triode II = 0.6 A Vv = —5.6 V Rt = 11 kS2 
Class A Ottal 
amplifier 

Ra = 15 kSl 
Wv = 0.28 W 

(each section) W = max. 1.5 W 

ECC 81 
Double triode 

VI = 6.3 V 
I~ = 0.3 A 

Yo 
Vv

= 
= 

100 V 
—1 V 

I, = 3.0 S = 3.75 mA/V 
R~ = 16.5 kSl 

Typical 
characteristics 
(each section) 

Pins 9-(4f 5) 

Vr = 12.6 V Y 250 V I = 10 S = 5.5 mAlV 
Il = O.15A Vv = —2V Ri = 11 kS2 
Pins 4-5 

ECC 82 VI = 6.3 V Yn = 250 V I = 10.5 S = 22mAIV 
Double triode Ir = 0.3 A V = —8.5 V Rt = 7.7 kSl 
Typical 
characteristics 
(each section) 

Pins 9-(4}5) 

Vr = 12.6 V Y = 100 V Iv = 11.8 S = 3.1 mA/V 
It = 0.15 A Vv = 0 V Rt = 6.25 kS2 
Pins 4-5

Base connections 

v 4 

Minitlm~ 

Rimlec4 
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ECC 83 VI = 6.3 V Y = 250 V /, = 1.2 S = 1.6 mA/V 

Double high If = 0.3 A Vo = —2 V Rt = 62.5 kS2 
mu [node Pins 9-(4f 5) µ = 100 
Typical 
characteristics Vr = 12.6 V Vo = 100 V la = 0.5 S 1.25 mA/V 
(each section) If = 0.15 A Vv = —1 V Rt = 80 kS2 

Pins 4-5 

ECC 84 Vf = 6.3 V Yu = 90 V 
Double triode If = 0.33 A Vv = —1.5 V 
Typical 
characteristics 
(each section) 

I = 12 S = 6 mA/V 
Rt = 4 kS2 

ECC 85 Vf = 6.3 V Y = 250 V 
Double triode If = 0.435 A Vv = —2.3 V 
Typical 
characteristics 
(each section) 

Ia = 10 S = 5.9 mAIV 
Rt = 9.8 kS2 

ECC 86 VI = 6.3 V Y = 6.3 V 
Double [node II = 0.33 A Vv = —0.4 V 
for use in 
carradio 

Iv = 0.9 S = 2.6 mA/V 
,u = 14 

ECC 88 Vf = 6.3 V See PCC SS (except for heater rating) 
Double triode If = 0.365 A 

ECC 91 See 6 J 6 

ECC 186 See tubes for computers 

ECC 189 See V.H.F. tubes 
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Type and Ftlamen! Valtases Currents CmA) Charac7eris7ic Base cannection.r 
Application data Resistors data 

ECF 80 VI 6.3 V V = 170 V 
Triode li = 0.43 A V s = 170 V 
pentode V [ _ —2 V 
Typ. charact. 

Ia = 10 
Ioa = 2.8 

S 6.2 mA/V 
R7 = 0.4 MS2 
Rey = 1.5 kS2 

Pentode V = 100 V 
section Vv = —2 V 
Triode section 

I = 14 S = S nlA/V 
Rr = 4 kSZ 

Freq. changer Y = 170 V 
Vra = 170 V 
Ro[ = 0.1 MS2 
Rx = 330 S2 

= 6.5 
Ioa = 2 
Iv[ = 0.02 

Se = 2.2 mA!V 
R[ = 800 kS2 
Vo.a = 3.5 Vera 

ECF 86 VI = 6.3 V Y = 170 V 
Triode I~ = 0.365 A Vva 150 V 
pentode Vv[ = 1.2 V 
Typ. charact. 
Pentode Vo 100 V 
section Vs = —3 V 
Triode 

Ia = 10 
Ira = 3,3 

S = 12 mA/V 
R7 = > 350 kS2 
Rey = 1 k S2 

la = 14 S = 5.5 mA/V 
u = 17 

section Vre = 190 V 
Freq. changer Vora = 190 V 

Rra = 18 kS~ 
Rrl = 100 k11 

Io = 8.5 So = 4.6 mA/V 
Ioa = 2.7 o.a = 2.3 Vere 

ECH 3 VI = 6.3 V Yo Ve = 250 V la = 3 Sa = 0.65 mA/V 
Triode hexode G = 0.2 A R[ = 24 kSZ Ioa+o+ = 3 Rl = 1.3 MS2 
Frequency Ra = 33 kSZ Ioa+rr = 0.2 
changer Rva+am = 50 S2 
(hexode Vr[ _ —2 V 
section) 
Oscillator Ve = 250 V la = 3.3 So = 2.8 mA/V 
(triode section) Ra = 45 kS2 Iva+rm = 0.2 /t = 24 

Rra+rr = 50 kS2 

b.x,ci 
91 
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ECH 4 Vt v  6.3 V Ya = Va = 250 V 
Triode II = 0.35 A Rva+o+ = 24 kf3 
heptode Rva+vz = 50 kf2 
Freq. changer Vat = - 2 V 
(heptode 
section) 
Oscillator 
(triode section) 

Ia 3.0 
IR9+v4 = 6.2 
Iva+aT = 0.19 

S o = 0.75 mA/V 
Rt = 1.4 M(2 

Ve = 250 V 
Ra = 20 kf2 
RRaroT = 50 kS2 

Ia 4.5 
lva+aT = 0.19 

Sacc = 0.55 mAIV 

ECH 21 Vim 6.3 V Ya = Va = 250 V la = 3.0 
Triode I~ = 0.33 A Ra+v4 = 24 kf2 Iv++N = 6.2 
heptode Rva+vz = 50 kf2 I Re+yT = 0.19 
Freq. changer Vat = -2 V 
(heptode 
section) Ve = 250 V Iv = 4.5 
Osc0lator Ra = 20 kSl les+vT = 0.19 
(triode section) Rva+oz = 50 kf2 

So = 0.75 mA/V 
R+ = 1.4 Mfg 

Sett = 0.55 mA/V 

ECH 35 Vj = 63 V Ya = Va = 250 V /a = 3.0 
Triode hexode Il - 0.2 A Rt = 24 kf2 Iva+v+ = 3.0 
Frequency Ra 33 kf2 Iva+vT = 0.2 
changer Rva+oT = 50 kS2 
(hexode V t = -2 V 
section) 
Oscillator 
(triode section) 

So = 0.65 mA/V 
Rt = 1.3 MC2 

Va = 250 V la = 3.3 So = 2.6 mAIV 
Ra 45 kS2 Iva+oT = 0.2 µ = 24 1e " O<oi 

Rvatam = 50 kS2 

9~ 

©9t 

9t V~D4 

l«W 9a 

ECH 41 VI 6.3 V V Va = 250 V /v = 3.0 
Triode hexode I~ 0.23 A Rt = 33 kS2 Iva+v+ = 2.2 
Frequency Rs = 47 kf2 IvaroT = 0.35 
changer Rva+vz = 20 kf2 
(hexode Vot = -2 V 
aectioN 
Oscillator Va = 250 V la = 4.9 

(triode section) Ra = 30 kf2 Iva.vr = 0.35 
RvaroT = 20 kf2 

So = 0.5 mA/V 
R+ = 2 MS2 
Vvao = 8 Vat 
Rea = 170 kfE 

So = 1.9 mA/V 
Sett = 0.55 mAlV 
{t = 19 

Riml«Y 
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Type and Filament Voltages Currents (mA) Characteristic Base connections 
Application data Resistors data 

ECH 42 Vr 6.3 V V = Va = 250 V 
Triode hexode Ir 0.23 A Rr = 27 kSZ 
Frequency Ra = 27 kS2 
changer Ros+oz = 22 kS2 
(hexode V i = —2 V 
section) 
Oscillator 

I = 3.0 Se = 0.75 mAIV 
I va+va = 3.0 Rt = 1.7 MS2 
Iva+pa• = 0.35 Rea = 100 kS2 

(triode Vo = 250 V I = 5.1 
aecHon) Ro = 33 kS2 Iva+os = 0.35 

Ros+oz = 22 kS3 
Voeo = 8 V 

So = 2.8 mA/V 
Seu = 0.6 mA/V 
u 22 

ECH 81 VI = 6.3 V Yo = Va = 250 V 
Triode Ir 0.3 A Roa+oa = 22kb2 
heptode Roa+oa = 47 kS2 
Freq. changer Yvr = —2 V 
(heptode 

I = 3.25 
I :+va = 6.7 
Ios+or = 0.2 

Se = 0.775 mA/V 
Rt = 1 Mfg 
Rea = 70 kS2 

section) y = Vo = 250 V Zo = 6.5 
R.F. or I.F. Roa+va = 39 kS2 Iva+o+ = 3.8 
amph0er V i = —2 V 
(heptode y„ = 0 V 
aecdon) 
Typical 
characterlstics 
(triode 
section) 
Oscillator 
(triode section) 

S = 2.4 mA/V 
R~ 0.7 MSd 
µosor = 20 
Rea = 8.5 kS2 

Y = 100 V 
V = 0 V 

to = 13.5 S = 3.7 mA/V 
Rt = 6 kS2 

Va = 250 V 
Ra = 33 kSd 
Roa+or = 47 kl;2 

Ia = 4.5 
I a+va• = 0.2 

Sea = 0.65 mAIV 

dos p v3W 
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ECH 83 VI = 6.3 V Vn = 12.6 V la = 0.17 Se = 220 µA/V 
Triode If 0.3 A V s+~ = 12.6 V Ioa+e = 0.3 Ra = 1.5 MS2 
heptode Yat = [) V /oe = 0.018 C t < 6 mpF 
Freq. Changer Vas = 1.7 Vert 
(heptode Rva = 47 k12a) 
section) y = 6.3 V I = 0.05 Se = 90µA/V r ~ Typical 
characteristics Vos«e = 6.3 V /aa+a = 0.08 Ra = 1.3 MS3 sass o° 
(triode 1'ot = t) V Ivs = 0.007 yr o000o q 
section) )'os = 1.1 Verr atac ~r 

Rva = 47 kS2a) 

V = 12.6 V 
Va = a) v 

to 0.75 S = 1.4 mAlV 
µ = 18.3 

V = 6.3 V 
ye = a) V 

I, = 0.3 S = 0.8 mA/V 
µ = 14.6 

ECL 80 Vf = 6.3 V Yo = 170 V 
Triode output If = 0.3 A Voa = 0 V 
pentode Vo¢ = 170 V 
Class A final Var = -6.7 V 
amplifier 
(Pentode Y = 20 V 
section) Voa = 0 V 
Sync separator Vas = 12 V 
(pentode y at = 0 V 
section) 
Typ. charact. 
(triode 
section) 
A.F, amplifier 
(triode 
section) 

/o 15 
Iva = 2.8 

S = 3.2 mA/V 
Ra = 0.15 Ml~ 
Ra = 11 kS2 
Wo = 1.0 W 
W = max. 3.5 W 

/a = 2 

To = 100 V 
V = OV 

!o = 8 S = 1.9 mA/V 
µ = 20 

Va = 170 V 
Ra = 0.22 MS2 
Va = -3.5 V 
Rot = 0.68 M12 
Vaa = 0 V 

la = 0.5 Y = I1 

ka 
,Y 

No.~l 

Na.d 

a) Obtained by grid-current biasing, Rvs = 1 M12 h Grld nr. 3 capacitively coupled ro oscillator 
a) Obtained by grid-current biaslns. Rat = 47 Mil 
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Type and Filament Voltages 
Application data Resistors 

Currents (mA) Characteristic 
data 

Base connections 

ECL 82 Vt = 6.3 V Yo = 200 V 
Triode output It = 0.78 A Vva = 200 V 
pentode Vat = —16 V 
Class A final 
amplifier (pen-
todesectlon) 
Typical 
characteristics 
(triode section) 

In = 35 
Iva = 7.8 

S = 6.4 mA/V 
Rt = 20 kS2 
Ra = 5.6 kSZ 
Wo 3.5 W 
W max. 7 W 

Ya = 100 V 
Vv = 0 V 

Iv = 3.5 S = 2.2 mA/V 
µ = 70 

ECL 84 VI = fi.3 V See PCL 84 (except for healer raring) 
L = 0.72 A 

ECL 85 Vt = 6.3 V See PCL 85 (except for heater rating) 
It = 0.86 A 

ECL 86 VI = 6.3 V Yo = 250 V Iv = 36 S = 10 mA/V 
Triode output 77 = 0.7 A Vva = 250 V Ioa = 6 Rt = 48 kS2 
pentode Rx = 170 SZ Rv = 7 kSZ 
Class A final W = 4 W 
amplifier W = max. 9 W 
(pentode BCCtlpn) 
Typical Yo = 250 V /v = 1.2 S = 1.6 mA/V 
characteristics Vo = —1.9 V R = 100 
(triode section) W = max. 0.5 W 

EF 6 Vt = 6.3 V 
a 

= 250 V 
Pentode It = 0.2 A Voa = 100 V 
R.F. amplifier Vot = —2 V 

Vva = 0 V 

Za = 3.0 
Iva = 0.8 

S = 1.8 mA/V ' 
Rt = 2.5 mSZ 9J 

Cvot < 3 mpF 

ap 
DtI
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EF 9 
Variable mu 
pentode 
R.F. or I.F. 
amplifier 

Vj = 
Ir = 

6.3 V 
0.2 A 

Yn = Ve = 250 V 
Rva = 90 kS2 
Vvr = -2.5 V 
Vva = 0 V 

Ia = 
Iva = 

6 
1.7 

S 2.2 mA/V 
Rt = 1.25 MS2 
Carr < 2 mpF 

EF 22 VI = 6.3 V Ya = 250 V !a = 6 S = 2.2 mA/V 
Variable mu 
Pentode 
R.F. or LF. 
amplifier 

II = 0.2 A Rva = 
Ver = 
Vva = 

90 kS3 
-2.5 V 

0 V 

Iva = 1.7 Rt = 1,2 MSl 
Cavr < 2 mpF 

EF 37 A VI = 6.3 V Yo = 250 V Ia = 3.0 S = 1.8 mA/V 
Low 
mlcrophony 
pentode 
R.F. amplifier 

II = 0.2 A V a = 
Vvr = 
V®a = 

100 V 
-2V 

0 V 

Iva = 0.8 Rt = 
Cavr < 

2.5 M62 
20 mpF 

EF 39 VI = 6.3 V Y = 250 V Iv = 6 S = 2.2 mA/V 
Variable mu 
pentode 
R.F. or LF. 
amplifier 

If = 0.2 A Rva = 
Vvr = 
Vas = 

90 kS2 
-2.5 V 

0 V 

Iva = 1.7 Rt = 
Cavr < 

1.2 mS2 
3 mpF 

EF 40 Vj = 6.3 V Y = 250 V Ia = 3.0 S = 1.85 mA(V 
Low noise 
preampllfter 
pentode 
characteristics 

II = 0.2 A Vva = 
Yvr = 
Vvs = 

140 V 
-2 V 

0 V 

Iva = 0.55 Rt = 
Cavr < 

2,5 MS2 
0.04 pF 

EF 41 VI 6.3 V V = Va = 250 V Ia = 6 S = 2.2 mA/V 
Variable mu 
pentode 
R.F. or I.F. 
amplifier 

II = 0.2 A Ras = 
V r = 

90 kS2 
-2.5 V 

Iva = 1.7 Rt = 
Cavr < 

1.0 MC2 
2 mpF 

A 
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Type and 
gpplieatfon 

Filament 
data 

Voltages 
Resistors 

Currenls (mA) Characteristic 
da(a 

EF 42 Vf = 6.3 V Yn = 250 V !o = 10 S = 9 mA/V 
R.F. pentode 
R.F. or I.F. 
amplltier 

II ~ 0.33 A Vos = 
Vot = 
Vva = 

250 V 
—2 V 
0 V 

Iva = 2.4 Rt = 
µoeot = 
Reu = 
C at < 

0.5 MS2 
83 
840 S2 

6 mpF 

EF 43 Vj = 6.3 V Y = VR = 250 V la = 15 S = 6.4 mA/V 
Variable mu 
Dentode 
Wide-baud 
ampllHer 

I~ — 0.33 A Ras = 33 kS2 
Vva = 0 V 
Vot = —2 V 

I va = 3.5 R( = 
Reu = 
Cat < 

0.5 M!Z 
1.7 kS~ 

6 mpF 

EF 50 Vf = 6.3 V V = 250 V Zv = 10 S = 6.5 mA/V 
R.F. pentode 
Wide-band 
ampliSer 

I~ = 0.3 A Va+ ~ 

VRt 
Vaa = 

250 V 
—2 V 

0 V 

lea = 3 Rt = 
µvavt = 
Rau = 
Cavt < 

1 MS2 
75 
1.4 kd2 

7 mpF 

EF 51 See U.H.F. tubes 

EF 55 Vl = 6.3 V Yo = 250 V !o = 40 S = 12 mA/V 
R.F. pentode 
Typical 
characteristica 

I~ 1.0 A Vva = 
Vva 
Vva 

250 V 
—4.5 V 

0 V 

Ioa = 5.5 Ra = 
µoat m 

Coot 

55 kSd 
28 
0.15 PF 

EF 72 Vj 6.3 V Y = 100 V Ia = 7 S = 5 mA/V 
R.F. pentode 
Typical 
characteristics 

77 = 0.15 A Vva = 
Vat = 

100 V 
—1.4 V 

Iva = 2.2 Ra m
µvavt = 
Raa = 

250 k11 
36 
1.6 kd~ 

Base Connections 

I' os 
•~+' 
~ a
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EF 73 
A.F. Bentode 
Typical 
characterlstica 

EF 80 
R.F. pentode 
R.F. or LF. 
aitnptlfter 

EF 83 
Variable mu 
Pentode 
Typical 
characteristics 

EF 85 
R.F. variable 
mu pentode 
R.F. or I.F. 
amplifter 

EF 86 
Low noise 
preamplifier 
pentode 
Typical 

VI = 6.3 V Y = 100 V I = 7.5 

II = 0.2 A Vva = 
Voa = 
Vva= 

100 V 
—2 V 

0 V 

Iae = 2.5 

VI = 6.3 V Yo = 170 V Iv = 10 
I~ = 0.3 A Vva = 

Vva = 
Vva = 

0 V 
170 Y 
—2 V 

Iva = 2.5 

Vr = 6.3 V Yv. = 250 V Za 4 
L 0.2 A Vva 

Voa 
Vva = 

50 V 
0 V 

—1.6 V 

Iva 1.15 

Vr = 6.3 V T o = Ye = 250 V Io = 10 
I~ = 03 A Rva = 

.Vva = 
Vva = 

60 kS2 
—2 V 

0 V 

I va = 2.5 

Vj = 6.3 V Yv = 250 V Iv = 3 

It = 0.2 A Vva = 
Vva = 
Vva = 

140 V 
0 V _ 

—2 V 

Isa 0.6 

S = 5.25 mA/V 
Rt = 250 kS2 
{tvava = 28 

S = 7.4 mA/V 
Ra = 0.5 MS2 
Cvva < 7 mpF 
Reu = 1 kS2 

S = L6 mA/V 
Ra = 1.6 Md] 

Roavi = 10 
Cava < 0.05 pF 

S 6 mA/V 
Ra = 0.6 MSl 
Rea _ 1.4 kS2 
Cvva < 7 mpF 

S = 2 mAIV 
Ra = 2.5 Mfg 

- Favavt =. 38 

characteristics Vx = 250 V Iv = 2.1 ~ 112 
A.F. amplifter Ra = 0.1 MS2 

Rva = 0.39 MCZ 
Rx = 1 kC2 
Vva = 0 V 

r 

as 
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Tvpe and 
Application 

Filament 
data 

Voltages 
Restslors 

Carrents (mA) 

EF 89 
Variable mu 
Dentode 
R.F. or I.F. 
amplifier 

Vr = 6.3 V 
If = 0.2 A 

Yo 
Roa 
Rs 
Vva 

Vs = 250 V 
= 50 kS] 
= 160 S] 

0 V 

Ia = 
Ivrs = 

9 
3 

EF 91 
R.F. pentode 
Wide-band 
amplifier 

Vl = 6.3 V 
II = 0.3 A 

Yo 
Vos 
Vp 
Val 

= 250 V 
= 0 V 

250 V 
= —2 V 

la = 
Iva = 

10 
2.55 

EF 92 
Variable mu 
pentode 
R.F. or I.F. 
amplifier 

Vf = 6.3 V 
/f 0.2 A 

Yu 
Vos 
Vva 
Vat 

250 V 
= 0 V 
= 150 V 
=-0.65 V 

to = 
Isa = 

8 
2 

EF 93 See6BA6 

EF 94 See 6 AU 6 

EF 95 See 6 AK 5 

EF 97 
Variable mu 
pentode 
R.F. or LF. 
amplifier 
Fre4uency 
changer 

VI = 6.3 V 
I~ = 0.3 A 

Y 
Vva 
Vva 
Vat 

= 12.6 V 
= 6.3 V 
= 0 V 
= --0.7 Vt) 

Iv = 
Iva = 

3 
1.1 

Y, 
Vva 
Vos 
Vat 

= 6.3 V 
= 3.2 V 
= 0 V 
= —0.7 Vt) 

to = 
Isa = 

I 
0.4 

Characteristic 
data 

Bose eennections 

S = 3.5 mA/V 
Rt = 0.9 MI2 
Coot < 2 mpF 
Rp 4.2 kS1 

S 7.65 mA/V 
Ra = 1 MSS 
Reu = 1.2 k,~ 
C of < 10 mpF 

S = 2.5 mA V 
Cavt < 7 mpF 

S = 1.9 mA/V 
Ra = 150 k(2 
Coat = 15 mpF 

S = 1 mA/V 
Re = 70 kb2 

9 

a 
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EF 97 Y = 12.6V 
(continued) V s = 6.3 V 

Rva = 0.1 MSl 
V t = ~.7 Vt) 

!o - 1.3 

Ivf = 1.7 
Sc = 0.55 mA/V 
Rt = 25 kS2 
ow = 10 Vete 

Y = 6.3 V 
Vva = 3.2 V 
Ros 0.1 MSl 
Voa -0.7 Vt) 

to 0.45 
IVf 0.6 

Se = 0.3 mAIV 
Ra 30 k11 
Vow = S Vete 

EF 98 VI = 6.3 V Vo 12.6 V 
LF. - A.F. I~ a  0.3 A Vva = 6.3 V 
amp110er V a ~ 0 V 
and oscillator Vvt = 0.75 Vt) 
I.F, ampll0er 
A.F. driver V = 6.3 V 

Vva = 3.2 V 
Vva = 0 V 
Vvt = -0.8 Vi) 

fo = 2 
Iva = 0.7 

S = 2mAlV 
Ra = 0.2 MS2 
fivavt = 4.1 
C vt = IS mpF 

!a = 0.6 
Ivf = 0.2 

S = 1 mA/V 
Rt 0.1 M(2 
Favavt = 3.2 

Y = 12.6 V 
Voa = 12.6 V 
Vra = 12.6 Vf) 
Vat = -2.3 Vi) 

!e = 2.1 Re = 6 kS2 
1Vv = I1 mW 

Ye = 6.3 V 

Vva = 6.3 V 

Vva = 6.3 Va) 
Vva = -1.2 Vi) 

I. = 1.1 R. = 5.8 kSl 
Wo = 1.2 mW 

EF 183 VI = 6.3 V V = 200 V 
Variable mu 77 = 0.3 A Voa = 90 V 
pentode Voa = 0 V 

TrPical Vat = -2 V 

characterlstics 

Ia = 12 
Iva = 4.5 

S 12.5 mA/V 
Ra >. 0.5 MS2 
rvtS40 Mc/6) 

= 13 kS2 

ivv 

M'in~elure 

ke -

➢t eo o ~ 
Neal 

a) Nearly the same results can be obtained, when the neg. grid nr. 1 voltage is obtained by means of grid biasing with 
Rn = 30 ML1 q Connection of ga to a is preferted 

w 
b 
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Type and 
Application 

Filament Voltages 
data Resistors 

Currents (mA) Characteristic 
data 

EF 184 Vr = 6.3 V Y = 200 V Io = 30 S = 15 mA/V 
Sharp cut-off IJ = 0.3 A Vas = 200 V Iaa = 4.1 Rt = 0.38 Md2 
pentode V s = 0 V i-[oav[ = 60 
'Typical 
characteristics 

Vo[ _ —2.5 V rot(40 Mc/s) 
= 11 kS2 

EF 731 See 5899 

EF 732 See 5840 

EFF 51 See U.H.F. lobes 

EFM 1 Vr 6.3 V Ve = VI = 250 V la = 0.810.5 g = 60/13 
A.F. pentode II = 0.2 A Ro = 0.13 MS3 Iva = 0.610.2 a = 70°~5°
and tuNng Ros = 0.35 MS2 !i = 0.65/0.8 
9ndicator Vv[ _ —2/-20 V 
A.F. amplifier 
and tuning 
indicator 

EFP 60 Vj = 6.3 V Y = 250 V Io = 20 S = 25 mA/V 
Secondary !~ = 0.37 A V s = 250 V Zos = 1.5 R[ = 70 kS2 
emission Vxa = 150 V Ixa = —15.6 Coot < 4 mpF 
pentode Vat = —2 V 
R.F. or LF. 
amplifier 

Vva = 0 V 

Base connections 

v~ 

f 

a 

yaa 

~ Nw.l 



EH 90 VI = 6.3 V Va = 100 V 
Dual control 1~ = 0.3 A Vaa+a = 30 V 
kept ode Vos = 0 V 
for telev151on Vos = —1 V 
service ym = 100 V 
Operating 

Vaz+a = 30 V characterlstics 
Vot = —1 V 
Vs = UV 

Iw = 0,8 
Ioz+a = 4 

Soa = 1,25 mA/ V 
Rt = 0.7 MS2 

Io = 0.75 Ssx = 0.95 mA/V 
Iea+a = 1.1 Rs = 1 M52 

Va = 10 V Ia = 1.2 
Yaa+a = 30 V I s+a = 4.1 
Yot = V s = 0 V 

EL 2 - VI = 6.3 V V = 250 V In = 32 S = 2.8 m/AV 
Ou[put la = 0.2 A Y x = 250 V Ios = 5 Rs = 70 kS2 
pentode Rr: = 485 SZ Ra = 8 kS2 
Class A final 
amplifier 

Wo = 
Wa = 

3.6 W 
max. 8 W 

$L 3 N Vf = 6.3 V Vn = 250 V la = 36 S = 9mA/V 
Ou[put la = 0.9 A V a = 250 V lag = 4 Rs = 50 k52 
pentode Rk = 15052 Ra = 7 k52 
Class A final 
amplifier 

Wo = 
Wa = 

4.5 W 
max. 9 W 

EL 6 V~ = 6.3 V Va = 250 V Za = 72 S = 14.5 mA/V 
Output Ij = 1.35 A V s = 2.50 V I va = 8 Rs = 20 kS2 
pentode Rt = 9052 Rn = 3.5 kS2 - 
Class A final 
amplifier 

Wo = 
Wu = 

8 W 
max. 18 W 

EL 33 Vj = 6.3 V I'a = 250 V /a = 36 S = 9mA/V 
Output II = 0.9 A Vaa = 250 V Izz = 4 Rt = 50 kS2 
pentode Re = 15052 Ra = 7 kS2 
Class A final 
amplifier 

Wo = 
Wa = 

4.5 W 
max. 9 W 

s 

9t 

4,ga 

I 
Min~elur. 

kAa QO Dp~gl

P 
0 

r 
,,pt 

D 
gg 

9t gg 

~I 
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Type and Filament Voltages 
APPlication data Resistors 

Carrents (m A) Choracfertsfic 
data 

Base connections 

EL 34 
Output 
pentode 
Class A final 
ampltfler 
Class AB 
Dush-pull 
amplifier 

EL 36 
Line-output 
pentode 
Typical 
characteristics 
Class B 
amPhfier 

EL 41 
Output 
pentode 
Class A Mal 
amplifier 

EL 42 
Output 
Dentode 
Class A Mal 
ampltfler 

Vr = 6.3 V 
II = 1.5 A 

V 
Vva 
V t 
V a 

250 V 
= 265 V 
= —13.5 V 
= O V 

Io = 
las = 

100 
15 

S = 11 mA/V 
Rt = 15 kS] 
Ro = 2 kL2 
Wo = 11 W 
W = max. 25 W 

y1 I 

r O  I 
yo 

ck 
Oc~.l Vv = 375 V 

Ross) = 470 Sl 
Raa) = 130 S2 

la~.m 
lom.s 
/vamm 

= 2 x 75 
2 x 96 

= 2 x 11.5 

Roo = 3.4 k()I 
Wv 35 W 

Vva = 0 V Ivaoaa= = 2x22.5 

VI = 6.3 V V = 100 V la = 100 S = 14 mA/V 
I~ = 1.27 A Vva = 100 V Iv: = 7 Rt = 5 kS2 9= 

Vat = —8.2 V µvzat = 5.6 Le 

Y = 300 V I mno = 2 x 18 Roo = 3.5 k 
Vva = 150 V Ioma~ = 2 x 100 Wo =44.5 W te. Oc41 
Vat = —29 V loamm = 2X 0.5 Wu =max. 12 W 

Ivsm.: = 2x d9 

VI = 6.3 V Yo = 250 V Ia = 36 S = 10 mAlV 
II 0.71 A Vvs s  250 V Iva = 5.2 Rt = 40 k12 

Rs = 170 f2 Ra = 7 kS2 
Wo = 4.8 W 
W = max. 9 W 

Vj — 6.3 V Vo =225 V /. = 26 S = 3.2 mA/V 
L = 0.2 A Voa =225 V Iva = 4.1 Rt = 90 kCl 1 

Rs = 360 n Ra = 9 kS2 
Wv = 2.8 W 
W, = max. 6 W 

W 

wm~t 

t) Common screen grid resistor; non deeoupled a) Common cathode bias resistor 



EL 50 VI = 6.3 V Y, = 800 V !o = 2 x 15 
Output pentode l~ = 1.5 A Vva = 400 V Iv = 2 x 70 
C1assB Vot = —40V ! v a 2x 1 
push-pull V s = O V Iva 2 x 24 
amplifier 

Raa = 18 k52 
Wo = 80 W 
Wo = max. 18 W 

EL 51 VI = 6.3 V Vv = 750 V 
Ou[pu[ /~ = 1.9 A Vva = 750 V 
pentode Vvt = —37.5 V 
Typical 
characteristics 

to = 60 
Ivf = 10 

S = 8mA/V 
Ra = 50 k52 
Wv = max. 45 W 

EL 60 = EL 34 with different base 

EL 81 Vr = 6.3 V V 250 V 
Line output II = 1.05 A Vva 250 V 
pentode Vva 0 V 
Typical Vot = —38.5 V 
characteristics 

In = 32 
Ivf 2.4 

S = 4.6 mA/V 
W, = max. 8 W 
V a = max. 7 kVt) 

EL 82 
Frame and 
sound output 
pentode 
Class A 
As sound 
output 
Class A 
push-pull 
(two tubas) 

VI = 6.3 V V = 170 V 
It = 0.8 A Vv a = 170 V 

Vvr = —10.4 V 

to = 53 
Ioa = 10 

S = 9 mA/V 
Ra = 20 k52 
R. = 3 k5d 
W v = 4 W 
W = max. 9 W 

Yv = 170 V 
Vf = 170V 
Rrat= 10052 

Iomm = 2 x 46 R„ = 4 k52 
/vm.: = 2 x 50 Wv = 9 W 
Ivsmm = 2 x 8.7 
Ivamax 2 x 17 

s~ 

h,pl 

at 

Qa 

97 

Ennwl 

y] No.ol 

t) Max. poise Nme 18% of one cycle with a max. of 18 /t sec. f) Common cathode bias resistor 

A 



Type and 
App/!cation 

Fliamenb 
data 

Voltages 
Resistors 

Currents (m A) Characteristic 
data 

EL 83 V! = 6.3 V Ya = 250 V = 36 S = 30 mA/V 
Video Il = 0.71 A Vva = 250 V Iva = 5.0 Rt = 0.13 MS2 
amplifying ~ Voa = 0 V Wa = max. 9 W 
pentode 
lyplcal 
charactedstics 

V i —5.5 V Cos = 
Ca = 

10.8 pF 
6.6 pF 

EL 84 VI = 6.3 V V = 250 V to = 48 S = 11.3 mA/V' 
Ou[pu[ /r 0.76 A Vva 250 V Ioa = - 5.5 Rt = 38 k(] 
pentode Vai = —7.3 V Ro = 5.2 kS2 
Class A 
Class B 
(two tubes) 

Wo = 
W = 

6 W 
max. 12 W 

Va = 300 V bmm = 2 x 7.5 Roa = 8 kS2 Class AB 
(two tubes) Vva 300 V /om.a = 2x46 Wo = 17 W 

Vsi = —14.7 V Lamm = 2x0.8 
Issm.: = 2x 11~ 

Va = 250 V /an.~e = 2 X 31 Raa = 8 kS1 
V a = 250 V fora.: = 2 x 37.5 Wo = 11 W 
Rei) = 130&E Ioamm = 2x 3:5 

loam.: 2x 7.5 

EL 86 VI = 6.3 V V = 170 V I. — 70 S = 11 mA/V 
Output 4= 0.76 A V a = 170 V Iva = 3.5 Rt = 26 kf7 
pentode 
class A 

Voi =. —12.5 V Ro = 
Wo = 
W = 

2.4 kS2 
5.6 W 
max. 12 W 

EL 90 See 6 AQ 5 

i) Common cathode bias resistor 

Base connections 

~ 
n 

No..l 



EL 91 
Output 
pentode 
Class A final 
ampflfler 

V~ = 
I~ = 

6.3 V 
0.2 A 

Va 
Y a 
Ra = 

250 V 
250 V 
740 f1 

Iu = 
Ioa = 

16 
2.4 

EL 95 VI = 6.3 V Vu = 250 V Iu = 24 
Output 77 = 0.2 A Vra = 250 V Ias = 4.5 
pentode Re = 320 C2 
Class A 
Class A.B. 
t[wo tubes) 

V = 250 V Iumm = 2 x 22 
Vva = 250 V lomu= = 2 x 26 
Rxl) = 180 O loau,m = 2 x 4 

Ieau,.: = 2 x 7.5 

EL 360 VI = 6.3 V Y = 250 V lu = 4R 
Output 77 = 1.27 A Vas = 250 V Ias 5.5 
pentode Vot = —46 V 
Typical 
charact. 

EL 500 Vr = 6.3 V Vu 75 V la a= 440 
Beam-power 77 = 1.3R A Voa = 200 V Iaay = 30 
pentode Vot = —10 V 
Typical 
dynamical 
charact. 

S = 2.6 mA/V 
Rt = 130 kSl 
Ra = 16 kS2 
Wa = 1.4 W 
Wu = max. 4 W 

S = 5 mA/V 
Rt = 80 kSd 
Ra = 10 kS2 
W = 3 W 
W „ = max. 6 W 

Rau = 10 kd2 -
Wo = 7 W 

S = 6.9 mA/V 
Rt = 13.5 kd2 
Ftszat = 5 

"~'l°°, at. 

to 
9 

r 

O, 

MiaiJWn 

,aa 

Octal 

>+.aauos~ 

t) Common cathode bias resistor 

to 
n 



Type and 
Application 

Filament Voltages 
data Resistors 

Currents (mA) Characteristic 
data 

EM 4/EM 34 V! = 6.3 V Ve = VI = 250 V h = 2.0/2.5 at = 90°IS° 
Tuning 
indicators 
(sensitive 
system) 
(insensitive 
system) 

II = 0.2 A R°t 
Vv

= 1 MSI 
= 0/ - 5 V 

Ve = V~ = 250 V L 2.012.7 as = 90°/5° 
Rue 1 MS1 
Vv = 0/-16 V 

EM 80 Vr = 6.3 V Ve = VI — 250 V !° = 0.4/0.01 ~ 5°/50° 
Tuning 
indicator 

11 = 0.3 A R° 
Vv

= 0.5 MSl 
= —11-14 V 

![ = 2/2.3 

Rg 3 MC) 

EM 81 Vr m 6.3 V Va = V[ = 250 V I. — 0.3710.02 a = 65°IS° 
Tuning /! = 0.3 A R° = 0.5 MS2 /~ = 2/2.3 
Indicator Rv = 3 MS2 

Vat —11-10.5 V 

EM 84 Vr = 6.3 V Va = VI = 250 V I°+o = 0.45/0.06 a = 21I0 mm 
Tunlne 
indicator 

I~ = 0.21 A Ru,p = 470 kS2 
Rv = 3 M~ 

/I = 111.8 

Veg = 0/-22 V 

Buse connections 

tr 
k,q'~Q pa

.fp o d 6O.;g~ 

g P 

r vagr 

o ~° °° 
g 

k~~ ° 

1° a],02 Oc~l 

N°+d 



EM 87 VI = 6.3 V Va = Vi = 250 V Iv+v = 210.2 a = 211-1.Smm 
Tuning Ii = 0.3 A Rv+n = 100 kS2 L = 1/2 
indicator Rv = 3 MS2 

Vev — 01-15 V 

EQ 80 VI = 6.3 V Ve = 250 V 
Enneode II = 0.2 A Re = 0.47 MS3 
F.M. detector Ri = 34 kS2 
A.F. amplifier Ra = 3.9 kS2 

R4 = 560 S2 

Ie = 0.28 
Iva = 1.5 
I s = 0.09 
1 a = 0.03 

Rt = 5 MSZ 

Va = 250 V I = 0.4 g = 150 
Ro = 0.47 Mb2 Iva+va+va 
Ros+aa+va = 0.7 

= 0.27 MS2 
Rx = 2.2 kS2 

ET51 See decade zelec[or tubes 

kv~ 

9a➢ 

EY 51 Vj = 6.3 V Ver = max. 6 kV to =max. 3 Cnu = max. 0.1 µF 
E.H.T. I~ = 90 mA Vem~n Io = max. 3 Rs =min. 0.1 MS2 
rectifying tube = max. 17 kV Lo =max. 0.35 Cure = max. 0.01 µf EYS7 
Rectifier 50 c/s ~ Y mvv Ivy =max. 80') Re =min. 0.1 MS2 
Rectifier = max. 17 kV Cate =max. SOOOpF 
10-500 kc/s 
Pulse rectifier 

EY 81 Vj = 6.3 V See PY 81 (except for heater rating) 
I~ = 0.81 A 

EY 82 Vj = G.3 V Ve. = 2 x 300 V le = 360 
Half-wave II = 0.9 A Vi. = 2 x 250 V Io 360 
rectifying tube 
(Two tubes in 
a full-wave 
circui0 

Re = 2x 110 Sb 
Re = 2 x 75 S2 
Cuu = 60µF 

Novel 

r~ . 
~o at 
o kg7 

~ Naval 

a 

/ fk 

i. 

[)Max. pulse time 1% of one cycle wlth a maximum of 5 µsec 

b7 
A J 



Type and Filament Voltages 
Application data Resistors 

Currents (mA) Characteristic 
data 

Bose connections 

EY 84 Vl = 6.3 V Yar = 2 x 625 V !, = 250 Re = 2 x 250 6a 
Half-wave fr = 1 A Vtr ~ 2 x 500 V fo s  300 Re = 2 x 150 (3 
rectifying tube Cent (f = 50 c/s) 
(Two tubes In = 16µF 
a Cull-wave Cnu (f = 1600 cis) ~. 
clrcui[) = 0.5 µF 

EY 86 See EY 87 

EY 87 Vj = 6.3 V Vu = 18 kV 
Hatf-wave b = 90 mA 
rectifying tube 
for T.V. 
receivers 

to 0.15 IL (Io = 1 mA) 
fo = max. 0.5 = 20 k12 ~~• 

Co 1.55 DF 

EY 88 Vj = 6.3 V See PY 88 (except for heater rating) 
If = 1.55 A 

EY 91 Vj = 6.3 V Vir = 250 V to = max. 75 Re =min. ]0012 
Half-wave Ir = 0.42 A V„ ~ 200 V to = max. 75 Re = min. 7013 
rectfyin8 tube Ceat = 32µF 
Rectifier Vxr =max. 300 V 

EZ 2 Vr — 6.3 V Vt. ~ 2 x 350 V to = max. 60 R[ = min. 
Full-wave Ir 0.4 A 2 x 50013 
rectfying tube Cnu = max. l6 µF 
Rectifier Vern = max. 500 V 

No•d 

r 

ih.t •~ Ne..l 

k 

EZ 35 Vl = 6.3 V Vi. — 2 x 325 V !a = max. 70 Rt min. 
Full-wave 4= 0.6 A 2 x 350 A ~ 
rectifying tube Cem = max. 16µF r
Rectifier Vero = max. 350 V 

Min~.~m. 

v 



EZ 40 V! = 6.3 V Vx = 2 x 250 V to = max. 90 
FuII-wave !! = 0.6 A 
rectifying tube = 2 x 350 V = max. 90 
Rectifier 

EZ 41 Vj 6.3 V Va, a 2 x 250 V Io = max. 60 
Full-wave 
rectifying tube 

II = 0.4 A 

Rectifier 

EZ SO 
Full-wave 

Vj = 6.3 V 
II = 0.6 A 

Ve, 2 x 350 V Io = max. 90 

rectifying tube = 2 x 250 V = max. 90 
Rectifier 

EZ 81 VI = 6.3 V Vr. — 2 x 350 V to = 150 
Full-wave 
rectifying tube 

It 1 A Vr, = 2 x 250 V Io = 160 

Rectifier 

EZ 90 See 6 X d 

GZ 32 Vj = 5 V Vn = 2 x 500 V to = max. 125 
Full-wave !r = 2 A = 2 x 350 V max. 250 
rectifying tube e 2 x 300 V max. 300 
Rectifier 

Re = min. 
2 x 125 S2 

= min. 
2 x 300 S2 

Cmt = max. 50 µF 
VkJp = max. 500 F 

Rr =min. 
2 x 300 S2 

Cmr =max. 32 µF 
Vtw = max. 350 V , 

Rr = min. 
2 x 300 Sa 

= min. 
2 x 12511 

Cmr = max. 50 µF 
Vx~r, = max. 500 V 

Rrmru= 2x23011 
Remm= 2x 15011 
Cme 50µF 

Cme =max. 32µF 
Rr min. 

2 x 10011 

R~mlock 

R~mloc4 

No.~l 

o~~.i 

a 
P 
b 



Type and Filament Voltages 
Apnlicarion data Resistors 

Currents (m A) Characteristic Base connections 
J-vra 

GZ 34 Vr = 5 V Ve, = 2 x 550 V Iv = max. 160 Rr = min. 2 x 200 Sl 
Full-wave !r = 1.9 A 2 x 500 V =max. 200 = min. 2 x 17561 
rec[ifying tube 2 x 400 V =max. 250 = min. 2 x 12561 
Rectifier = 2 x 300 V = max. 250 min. 2 x 7561 

Vwov =max. 1500 V !av =max. 750 Cme = max. 60 /tF 

ITCH 81 Vr = 12.6 V See UCH 81 (except for heater rating) 
Triode- Ir = 0.15 A 
heptode 

HL 94 Vr = 30 V V 100 V 
Output 4 = 0.15 A Vvs ffi 100 V 
pentode Vvr = —6.7 V 
Class A ftnal 
amplifter 

Ia = 43 
Ivs = 3 

S = 9.2 mA~V 
Rr = 22 kll 
Ra = 2.4 kS1 
Wo = 1.9 W 
W = max. 7.5 W 

JP9-7A 
JP9-7D 
JP9-15 
dPT9-Ol 

See maSnetrons 

K SOA 
K SIA 
K S1A 

See noise diodes 

MAW 12/15 See transmitdnx tubes 

MC 6-16 
MC 13-16 
MK 13-lti 

See T. V. studio tubes 

MF See radar tubes 

MW See cathode ray tubes and T.V. studio tubes 

as 

4y 

r,~ 

a~ 

o.m 

M'~nl~Wn 



OA 
OAP 
OAZ 
OC 
OCP 

See semi-conductors 

OA2 
OA 2 WA 
OB2 
OB 2 WA 

Sx voltaxe stabilizers 

ORP See Dhotoconductive cells 

PA 
PB 
PE 

See transmittins tubes 

PABC 80 Vr = 9.5 V See UABC 80 (except for heater rating) 
Ir = 0.3 A 

PC 86 V~ 3.8 V Set PC 86 (except for heater ratin8) 
Il = 0.3 A 

PC 88 Vj = 4 V See EC 88 (except for heater ratin8) 
Ir = 0.3 A 

PCC 84 Vr = 7 V See FCC 84 (except for heater ratios) 
!r = 0.3 A 

PCC 85 VI = 9 V V = 200 V 
Double triode $ 0.3 A V = —2.1 V 
Typical 
characteristics 
(each section) 

Y = 100 V 

I. = 10 S = 5.8 mA/V 
R[ = 8.3 kS2 

!. = 4.5 S = 4.6 mA/V 
Vo = —1.7 V Rt = 11 kS] 

W 
w..~ 

m 



N 

Type and Fifamen! Vofmses 
Application data Restsmro 

Currents (mA) Characleristic 
data 

Bose COntKCtlO/IS 

PCC 88 Vl = 7 V Yo = 90 V 
Double triode IJ 0.3 A V = —1.3 V 
Typical 
characteristics 
(each section) 

la = 15 S 12.5 mAlV 
µ = 33 
Rea N 30052 

PCC 189 VI = 7.2 V See ECC 189 (except for heater ratlng) 
IJ = 0.3 A 

PCF 80 Vr 9 V See ECF 80 (except for heater rating) 
IJ s  0.3 A 

PCF Bli V~ 8 V See ECF 86 (except for heater ratans) 
Ir = 0.3 A 

PCL 82 Vr = 16 V See UCL 82 (except for heater rating) 
/~ = 0.3 A 

PCL 84 VI = 15 V V = 200 V !o = 18 
Triode 77 = 0.3 A Vva = 200 V Ios = 3 
pentode V t m —2.9 V 
Typical 
characteristics 
(pentode 
section) Vv = —1.7 V 
triode section 

S = 10.4 mAIV 
R~ _ > 130 kS2 
µoar[ = 36 
W = max. 4 W 

V = 200 V Ia = 3 S = 4 mA/V 
µ 65 
W = max. 1 W 

PCL 85 Vj = 16.4 V Vu 50 V 
Triode pentode !r 0.3A Vva = 170 V 
Typical charact. Vat = —1 V 
pentode section 
triode section V = 100 V 

o = 0 V 

Iva = 200 W = max. 7 W 
lvav = 35 Wra = max. 1.5 W 

to = 10 S = 5.5 mA/V 
µ = 50 

a' 
D 

No.a 

PFta 

s! 

No.d 

Noval 



PCL 86 
Triode- 
outp. pentode 
Class A 
Onal amplifier 
Penwde 
section 
Typical 
charact. 
Triode section 

PF 86 
Pentode 
Typical 
characteristics 

Vj = 14.5 V Yo = 230 V -~ 7 = 34- - S = 10.5 mA/V 
II = 0.3A Vas = 230 V Iva = 6.5 R[ = 45 kS2 

- - Rz = 125 C2 Ra -= 5:6 kS2 
Wo = 
W = 

3.8 W 
max. 9 W 

Yu = 230 V I = 1.2 S = 1.6 mAlV 
Vv = 1.7 V µ = 

Wv = 
100 
max. 0.5 W 

VI 4.5 V V 250 V I = 2 - - S --= 1 -.75 mA/V 
Ir = 0.3 A Vea = 100 V !va = 0.4 Rt = 3 MS2 

Vva = 0 V µvava = 38 
Vot = —1.5 V 

PL 2 D 21 See [hyratrons 
PL3C23 

PL 5 See relay tube 

PL 10 See [hyratrons 

PL 36 
Line output 
pentode 
Typical 
characteristics 

PL 81 
Line output 
pentode 
TYPical 
characteristics 

Vr 25 V Yo = 100 V !v = 100 S = 
If = 0.3 A Vva = 100 V Ivs = 7 Rt = 

Vat = —8.2 V Wo = 

VI = 21.5 V V = 170 V 1a = 45 S = 
II = 0.3 A V a= O V x = 3.0 Rt = 

Vva = 170 V W = 
-- - -~ Voa = —22V V us) = 

14 mA/V 
5 kSE 

max. 10 W 

6.2 mA/V 
30 kS2 

max. 8 W 
max. 7 kV 

av vas 

et 

Novel 

sa t O, t oa~/eJ o~~i 

a 

P 
~' ~ Ne.~l 

h Max. pulse time 18% o[ one cycle with amaximum of 18 µsec. 

ttl 
u 



U 
A 

Type and 
Application 

Filament Voltages 
data Resistors 

Currents (mA) Characteristic 
data 

PL 82 V ~ 16.5 V V = 170 V - ~ S = 9.0 mA/V 
Frame and IJ = 0.3 A Vaz = 170 V - :0 Rt = 20 kS2 
sound output 
pentode 

Vv[ _ —10.4 . Wv = max. 9 W 
V v[) = max. 2.5 kV 

Typlcal 
characteristics 

PL 83 Vr = 15 V Vu = 200 V I~ 36 S = 10.5 mA/V 
Video // = 0.3 A Vas = 0 V loo = 5 Rt = 0.1 MS2 
amplifyin¢ Vv a = 200 V Wo = max. 9 W 
pentode Vv[ _ —3.5 V Cat = 10.8 pF 
Typlcal 
characteristics 

Cv = 6.6 pF 
Cavt < 0.1 pF 

PL 84 Vr = 15 V See UL 84 (except for heater rating) 
Ir = 0.3 A 

PL 136 Vr = 35 V Y = 100 V Iv = 150 S = 20 mA/V 
Line output It = 0.3 A V a = 100 V Iva = 6 /toavt = 5 
pentode V t = —8 V W, max. 16 W 
Typical 
charact. 

PL 105 See thyratrons 
PL 106 
PL 150 
PL 255 
PL 260 

PL 500 Vr = 27 V See EL 500 (except for heater ratln¢) 
Ir = 0.3 A 

PL 1267 = Z 300 T, see trigger tubes 

Base connections 

v.0 

'ov~m

4t 
>,1' O 

"va 

uv..~ 

ow.t 

[) Max. pulse time 10% of one cycle with a maximum of 2000µsec. 



PL 1607 See thyratrons 
to PL 6755 

PL 5551 A See igni[rons 
to PL 5822 A 

PM 84 Vr = 4.2 V Ve = Vs = 170 V la+o= 0.3/0.04 a = 20/0 mm 
Tuning Ir = 0.3 A Ra,n = 470 kS2 It 0.611.05 
indicator Ro = 3 MS2 

Vor = O/-15 V 

PY 81 Vr = 17 V V~v = max. S kVi)s) !a = max. 150 Vxly= max. SkVrY) 
Booster diode II = 0.3 A (koos) /oc = max. 450 Ca = 6.4µF 
Booster W = max. 3.5 W 

PY 82 Vf = 19 V V~. = 220 V to = max. I80 Re = 65 SE 
Half-wave II = 0.3 A Ve. = 127 V to = max. 180 Rr = 0 S2 
rectifying tube ~ V ~.,v =max. 700 V 
Rectifier Vxtn =max. 550 Vs) 

Cmt = 60µF 

PY 88 VI 30 V V r<p= max. 6 kV /a = max. 220[)s)Vtru = 
Booster diode It = 0.3 A (kpoe) Ian = max. 550 max. 6.6 kVga) 
Booster Co = 8.6 pF 

W =.max.6 W 

QB 
QE 
QEL 
QQC 
QQE 
TA 
TB 

See [ransml[ting tubes 

F p' 
r 

v 

t t 
0 

Ne..l 

Na.~l 

t) Max. pulse [Ime 22 % of a cycle with a max, of 18 µsec. s) Design centre values 
s) Max. 220 V (rms) A.C. t 250 V D.C. Cathode positive with respect to heater. 

bi 



Type and Filament Vo/rages Currents (mA) Cha acteristic Base connections 
App!lcation data Resistors datar

TH See thermocouples 

iJABC 80 Vr = 28 V VatYaw = max. 350 V lai = max. 1 Raat = 5 kS2 
Triple diode p = 0.1 A Vaam~y =max. 350 V Zaty = max. 6 (Vai = 10 V) 
high mu triode Vasmvp ®max. 350 V las = max. 10 Rma = 200 S2 
Typical lase = max. 75 (Vas = 5 V) 
characteristics !aa = max. 30 Raaa = 20052 p~ 
(diode section) laev = max. 75 (Vaa = 5 V) 
(triode ` d 
Section) V = 170 V I = 1 S = 1.45 mAlV 

Vo = —1.85 V Ra 48 kS2 
It = 70 

UAF 41 Vr = 12.6 V V = Ve = 170 V Iv = 5 S = 1.8 mAlV 
Diode I! = 0.1 A Rva = 44 k52 Iva = 1.6 Rt = 1.2 M52 
variable V t = —2 V Cvat < 2 mpF 
mu pentode 
R.F. or I.F. 
amplifier 

UAF 42 Vj = 12.6 V Y = Ve = 170 V to = 5.0 S = 2.0 mA/V 
Diode Is = 0.1 A Rya = 56 k52 IRa = 1.5 Rs 0.9 M52 
vaziable Vvi = —2.0 V C,at < 2 mpF 
mu pentode Vva = 0 V 
R.F. or I.F. 
amplifier 

UB 41 Vt = 19 V See EB 41 (except for heater rating) 
Ir = 0.1 A 

v 

Newl 

Riml«k 

RimlocY 



UBC 41 
Double diode 
high mu [dude 
Typical 
chazacterisNca 

Vr — 14 V Y — 170 V 
!/ — 0.1 A V = —1.55 V 

Is = 1.5 S = 1.65 mA/V 
R~ = 42 kS2 
µ 70 

UBC 81 V! — 14 V [ o = 170 V Io = 1.5 S = 1.65 mA/V 
Double diode 
high mu triode 

// 0.1 A Vs — —1.55 V Ra — 42 k12 
µ — 70 

Typical 
chazacteristics Ve = 170 V I° — 0.45 Y — 37 
A.F. amphfler Ra = 0.1 M12 

Rx = 3.9 kS2 

VBF BO Vj = 17 V V = Va = 170 V /° 5.0 S — 2.2 mA/V 
Double diode !~ 0.1 A R°a = 47 kS2 Iaa — 1.75 R[ — 0.9 MSE 
variable mu 
pentode 

Rx = 29512 
Vra = 0 V 

Cxt < 2.5 mpF 

R.F. or I.F. 
ampllfter Va 170 V to — 0.56 i — 85 
A.F. amDlifler Ra 0.22 MS2 Ias — 0.20 

Ros 0.68 M12 - 
Rx = 2.7 k11 
Ves = 0 V 

t 
4 

a 

d~ 
dl 

r 
x,a o o aer 

a, 

RYnIocY 

No.ol 

_ _ 
a sJ ~,4

17BF 89 Y! 19 V Vo = 200 V /a = 11 S — 4.5 mA/V t t
Double diode Ir — 0.1 A Vas = 100 V Ion = 3.3 Rr = 0.6 M12 x'a o°oOo °r
variable mu Vas = 0 V µvzoi = 20 ar c o° °7
pentode of = 1.5 V Coat < 2.5 mpF v os e..r 
Typical 
charac[erls[ica 



Type and Filament Voltages 
ADPlicatien data Resistors 

Currents (m.4) Characteristic 
data 

Base connections 

UBL 1 Vf = 55 V Y = 185 V 
Double diode If = 0.1 A Vva = 185 V 
output Rx = 140 S2 
pentode 
Class A final 
amplifier 

b = 59 
Ios = 11.3 

S = 8.8 mA/V 
Re 23 k.(2 
Ra = 3 kSZ 
Wo = 5 W 
W =max. Il W 

UBL 21 Vj = 55 V Vo = 180 V 
Double diode If = 0.1 A Vva = 180 V 
outgo[ Rx = 140 Sa 
pentode 
Class A final 
amplifier 

/a = 61 
Iva = 30 

S = 9mA/V 
Rt = 22 kS3 
Rv = 3 kS2 
Wo = 4.8 W 
Wu =max. 11 W 

UC 92 Vf = 9.5 V Va = 100 V 
R.F. triode If = 0.1 A Vv = —1 V 
Typical 
characteristics 

to = 3 S = 3.75 mA/V 
Re = 16.5 kS2 
freq. _ 

max. 300 Mc/ s 

V = 170V /n = 8.5 S = 5.9 mA/V 
Va = —1 V Re = 11 kS2 

UCC 85 Vf = 26 V See PCC 85 (except for heater rating) 
II = 0.1 A 

UCH 4 Vf = 20 V Vv = Yo = 200 V la = 3.0 Sc = 0.75 mA/V 
Triode heptode If = 0.1 A Rva+va = 15.5 kS2 Iva+an = 6.5 R[ = 1.3 M 
Frequency Res+az = 50 kS2 Iva+am = 0.19 t,eyys a.Dyt
changer V t = —2 V f 
(heptode   t~0 0 

~ 

section) Vo = 200 V In = 4.1 Seee = 0.45 mA/V 
Oscillator Ra = 20 kS2 Ivavz = 0.19 V„ao = 7.5 Veto 
(triode section) Ras+az = 50 kS2 

r 9a Oci.l 



UCH 21 VI 20 V Ya = 200 V 
Triode Is = 0.1 A Rs+ve = 15.5 k,(1 
heptode Ras+ar = 50 kS2 
Frequency V t -2 V 
changer 
Oseptode 
section) 
Oscillator 
(triode 
section) 

la = 3.5 
IRa+Ra = 6.5 
Iva+ar = 0.19 

So 0.75 mA/V 
Rt = 1.0 MS1 

Vo = 200 V 
Ra = 20 kS2 
Roa+ar = 50 kS2 

Iv = 4.1 
Iva+or = 0.19 

Seet = 0.45 mA/V 
Vow = 7.5 Veu 

UCH 41 Vr = 14 V Yo = Ve = 170 V In = 2.2 
Triode II 0.1 A Rs = 22 kS2 Iva+va = 1.9 
hexode Ra 47 kS2 Iva+vr = 0.32 
Frequency Res+am = 20 k1] 
changer Vor = -1.8 V 
(hexode 
section) 

Sv = O.dS mA/V 
Rt = 1.2 MS3 

Oscillator VR = 170 V ! 4.9 
(triode Ro = 10 kS2 IRa+ar = 0.32 
section) Rva+ar = 20 kf2 

Sert = 0.6 mA/V 
Vow = 7 Veer 

a. • +W 
a „° °„ ar 

w 

v? 

a' a tvv[.i ev 

Rimbc4 

UCH 42 VI 14 V V = Ve = 170 V I = 2.1 So = 0.67 mAl V 
Triode hexode fl 0.1 A Rt = 18 kS2 lva+va = 2.6 Ra = 1.0 MS2 
Frequency Ra = 27 kS2 lva+or = 0.20 
changer Ras+ar = 47 kS1 
(hexode Vat = -1.85 V 
section) 
Oscillator Vo 170 V I = 5.7 Sorr = 0.65 mA/V naj!1N.N 

(triode Re 10 kS2 Ivs+ar = 0.20 ry \l  ~ _ /\kvv
section) Rva+ar = 47 kS2 as

Voea = 8 V r ~ RimlocY 

to 
b 



s 0 

Tvpe and Filament Voltages Currents (mA) Characteristic Base connections 
Application data Resistors data 

UCH 81 VI = 19 V Yo = Vo = 170 V /a = 3.2 
Trlode II = 0.1 A Rva+o+ = 10 kS2 loa+ra = 6.8 
heptode Roa+or = 47 kS2 Ira+ar = 0.2 
Fre9uency V t = -2.2 V 
changer 

So 0.75 mAIV 
Ra = 0.9 MS2 
Rau = 70 kS2 

R.F. or LF. Yu = Vn = 170 V to = 6.2 
amPllfter Roa+ra = 1R kS2 Ioa+r<= 3.8 
(heptode Vv = -2.2 V 
section) Vaa = 0 V 
Typical 
characteristica Vo = 100 V 
(triode Vv = 0 V 
section) 
Oscillator 
(triode-
secdoN 

S = 2.3 mA/V 
R~ = 0.6 MS2 
Rea = 8.8 kS2 

Ia = 13.5 S 3.7 mA/V 
Rt = 6 kS2 

Vv = 170 V 
Ra = 15 kSE 
Rva+va• = 47 kS2 

-Ia = 4.5 Sau = 0.65 mA/V 
Isa+or = 0.2 

UCL 82 Vt = 50 V Va = 170 V 
Triode L= 0.1 A V a = 170 V 
Ou[pul-Pen[. V t -11.5 V 
Class A ftnal 
amplifier 
(pent. section) 
Typ. charact. 
(triode section) 

fe = 41 
Iva = 9 

S = 7.5 mAIV 
Ra = 16 k~ 
Ro 3.9 kS2 
Wo = 3.3 W 
Wv = max. 7 W 

V = 100 V 
V = OV 

/a = 3.5 S = 2.2 mA/ V 
µ = 70 

OF 9 VI = 12.6 V Y = Vo = 200 V !o = 6 
Variable mu Ir = 0.1 A Roa = 60 kS2 I va = 1.7 
pentode Vat = -2.5 V 
R.F. or LF. Vas = 0 V 
amplifler 

S = 2.2 mA/V 
Ra = 1.2 MS2 
Caat < 2 mpF 

t 

a 
~ Qyt 

9a laci.l Br 



OF 21 VI = 12.6 V V = Va = 200 V I = 6 
Variable mu II 0.1 A Ras = 60 kS2 
pentode Yot = —2.5 V 
R.F. or LF. Vva = 0 P 
ampllfler 

Iva = 1.7 
S = 2.2 mAIV 
Ra = 1.0 M12 
Caot < 2 mpF 

OF 41 
Variable mu 
Dentode 
R.F. or I.F. 
amplifier 

V~ = 12.6 V Y = 170 V 
I/ = 0.1 A Rva = 40 kSl 

Vvt = —2.SV 

to = 6 
Iva = 1.75 

S = 2.2 mA/V 
Ra = 1.0 M(1 
C.vt < 2 mpF 

OF 42 
R.F. pentode 
Typical 
characteristics 

OF 80 
R.F. pentode 
R.F. or I.F. 
amplifier 

OF 85 
R.F variable 
mu pentode 
R.F. or I.F. 
amplifier 

VI = 21 Va = 170 V !. = 10 S 8 mAIV 
I~ = 0.1 A Voa = 

Vat = 
Vva = 

170 V 
—2 V 
0 V 

Iva = 2.8 Ra = 
R R = 
C.vt < 

0.3 MC3 
1060 S2 

6 mpF 

VI = 19 V Va = 170 V !. ~ 10 S = 7.4 mAlV 
II = 0.1 A Vva = 

Vva = 
Vot = 

0 V 
170 V 
—2 V 

los = 2.5 Rv = 0.4 MS2 
R.R m 1 kSl 
C.at < 7 mDF 

Vr 19 V i o = Va = 170 V I. = 9.7 S = 5.9 mAlV 
II = 0.1 A Rva 

Vat = 
Vva 

27 k12 
—2 V 

0 V 

/va = 2.6 Ra = 
Rau = 
C.vt < 

0.3 MLl 
1.4 k(1 

7 mpF 

OF 89 
Variable mu 
pentode 
R.F. or I.F. 
amplifier 

Vj=12.6V V =170V 
II = O.lA Va = 100V 

Yva 0 V 
Vat = —1.2 V 

t«i,i ev. 

i~7 
Ot 
k 

/ Riml«a 



Type and 
Application 

Filament 
data 

Voltage.e 
Resistors 

Currents (mA) Characteristic 
data 

UL 41 VI — 45 V V — 170 V 7° = 53 S = 9.5 mAlV 
Output II 0.1 A Vva — 170 V Ica = 10 Rt = 20 k12 
pentode ~ Vv[ _ —10.4 V Rv = 3 kS2 
Class A final 
amplifier 

W° 
Wv 

= 4 W 
— max. 9 W 

UL 84 Vr = 45 V V° = 170 V Ia = 70 S 11 mA/V 
Output Ir = 0.1 A V s = 170 V Ioa 3.5 Rt = 26 kS2 
pentode Vat = —12.5 V R° = 2.4 kS2 
Class A Mal 
amplifier 

W° 
W 

= 5.6 W 
= max. 12 W 

Class B 
(two tubes) Y° = 170 V I mm = 2 x 15 R°° = 3.5 kS2 

Vva — 170 V I m.: = 2x57.5 Wo 13.SW 
Yst = —20.5 V Iva~tn = 2 x 0.7 

!°sm.: = 2 x 20.5 

UM 41UM 34 Vr = 12.6 V V° = Vi = 200 V 6 = 1.4/1.S at 90°IS° 
Tuning Ir 0.1 A R°[ = 1.0 MS3 
ind)ca[ors 
(sensitive 
system) 
(lnsensltive 
system) 

Vv = 0/-4.2 V 

Ve Vt = 20(1 V It 1.4/2.0 as = 90°/5° 
R°a = LO MS2 
V 0/-12.5 V 

Base eormectfons 

M 

aaos 
f O°° 1 
r° o o. 
a ~ .yor o~oi 

r at or 

o~ ° 
Y 

9~ ~ r
r~ a1.02 O~~d 



UM BO YJ — 19 V V° — V~ — 170 V 1 0310.01 ~ — 5°!50° 
1rtNn8 It = 0.1 A R. — 0.5 Mfg 
indicator Ro = 3 Mfg 

Yv = —II-12 V 

UM 84 Vj = 12 V See Pht 84 (except for heater ratio¢) 
It ~ 0.1 A 

UY 1 N Vj — 50 V Y~. = 250 V 
HaiP-wave It — 0.1 A Ve. = 127 V 
recdfyins tube 
Rectifier 

7° = max. 140 R< = min. 175 it 
Io ~ max. 140 R~ 0 fE 

Cea. = max. 60 µF 

UY 41 Vs — 31 V V~r =max. 250 V 1. — max. 100 Re = min. 210 f2 
UY 42 It — 0.1 A Ye. =max. 220 V = max. 100 =min. 160lZ 
Half-wave Vtr =max. 127 V = max. 100 = 0 S2 
rectlfyin¢ Ve. = max. 110 V = max. 100 0 S2 
tubes m° ~ max. 600 Cmt = max. 50 µF 
Rectifier 

VY 82 Vj = 55 V Ve. 250 V to = max. 180 R° =min. 100 f] 
Half-wave I~ — 0.1 A Vi. = 220 V = max. 180 =min. 40 n 
rectifier Yt. = 127 V max. 180 ~ = 0 S2 

Cta. = 60µF 

UY 85 Vj — 38 V Vr. = 250 V 7. — max. 110 Rt = min. 100 f2 
Half-wave IJ — 0.1 A — 220 V — max. 110 =min. 90 it 
rectifier = 127 V — max. 110 — Of2 

= 110 V = max. 110 0 it 
. !°n = max. 660 Cmt = IOO µF 

UY 89 VJ = 31 V Ve. 250 V I max. 100 Re =min. 210 f) 
Half-wave IJ — 0.1 A = 220 V = max. 100 min. 16011 
rectifier — 127 V max. 100 = Ofl 

= 110 V = max. 100 = 0 f1 
I u = max. 600 Cnu = SO µF 

M.9 

[c 

/e 

k 
lr. 

t 

n 

r 

°.0 

a.~.i 

sort 

a 



Type and Fi(amen! Voltages 
Application data Resistors 

Currents (mA) Characteristic 
data 

Base conrsections 

UY 92 Vt = 26 V Ve, 127 V Io max. 70 Re = 0 Sl 
Half-wave If 0.1 A Vt, = 110 V Ceu~ 100µF 
rectifier 

XCC 82 Vt  3.5 V See ECC 82 (except for heater rating) 
Il = 0.6 At) 

XCC 189 VI = 4.5 V See ECC 189 (except for heater rating) 
It 0.6 A') 

XCF 80 VI = 4.6 V See ECF 80 (except for healer rating) 
II = 0.6 At) 

XCH 81 V7= 3.6V V mm 25V 
It = 0.6 At) Vvr+va Ito = 25 V For further data see ECH 81 

XCL 82 Vt 8.2 V See ECL 82 (except for healer rating) 
Il = 0.6 Ai) 

XCL 84 Vl = 7.8 V See PCL 84 (except for heater rating) 
It = 0.6 At) 

XCL 85 Vj = 8.6 V See PCL 85 (except for heater rating) 
It = 0.6 At) 

XF 80 Vt = 3.4 V See EF 80 (except for heater ratlng) 
/t = 0.6 Ai) 

XF 85 VI = 3.4 V See EF 85 (except for heater rating) 
4 = 0.6 Ai) 

M~n~e~u.e 

t) Warm-up time average 11 sec. 



XF 86 VI = 2.5 V See PF 86 (except for heater rating) 

If = 0.6 Ai) 

XF 183 Vt = 3.6 V See EF 183 (except for heater rating) 

If = 0.6 At) 

XF 184 Vr = 3.6 V See EF 184 (except for heater raring) 

It = 0.6 Ar) 

XL 36 V~ = 12.8 V See PL 36 (except for healer rating) 

It = 0.6 Ai) 

XL 84 Vt = 8 V See EL 84 (except for heater rating) 

It = 0.6 Ai) 

XL 86 Vt = 8 V See EL 86 (except for heater rating) 
It = 0.6 At) 

XY 88 Vr = 16 V See PY 88 (except for heater rating) 

If = 0.6 A9 

Z 50T 
Z 70U 
Z 70W 
Z 71U 

See [rigger tubes 

Z 302 C 
Z 303C 
Z 502 5 
Z 503 M 
Z 510M 
Z 520 M 
Z 521 M 
Z 550 M 

See decade counting, selector and indicating robes 

q Warm-up time average 11 see. 

t0 



Tvpe and Filament Voltages Currents (mA) Characteristic Base connections 
Application data Resistors data 

Z 803 U See trigger tubes 
Z 804 U 

Z 805 U 

Z 900 T 

OA 2 
OA 2 WA 
OB 2 
OB 2 WA 

See voltage stabilizers 

OE 3 See SSA 1 

OG 3 See 85 A 2 

1 A 3 VI = 1.4 V Vam.0 = max. 330 V Ia max. 0.5 Vxr = max. 140 V 
Single diode Ir = 0.15 A lan = max. 5 
Detector 

1 AB 6 See DK 96 

1 AC 6 See DK 92 

..r 
1 AD 4 Vt = 1.25 V Y = 45 V 
Sharp cu[-oH 7~ = 0.1 A Vsa = 45 V 
pentode V t = 0 V 
Typical Rat = 2 MS2 
charac[erlstics 

Io = 3.3 
Iva = 0.9 

S = 2.2 mAlV 
Rt = 0.4 MS2 
Ftoaat = 17.5 

1 AH 5 See DAF 96 

1 AJ 4 See DF 96 

l AN 5 See DF 97 

k 

aOa 

~ i M~nie~ure 

eoi 

/AD4 

oZ o 
9~ 9~~ 

56 "~ 



1 CP 11 See DB 3-91 

1 CP 31 See DH 3-91 

1 L 4 VI = 1.4 V Yo = 90 V 
Pentode Il 50 mA Voa — 90 V 
R.F, or I.F. Vv ~ m 0 V 
ampli0er 

I = 4.5 
Ivf = 2.0 

V = 90 V 
Vva = 67.5 V 
Voi = 0 V 

I = 2.9 
Iva = 1.2 

S = 1.025 mA/V 
Rt 0.35 MSl 
Cwi < 8 mDF s~ e o -tsv 
  .o oyt 
S = 0.925 mA~ V 

1M3 See DM 70 

iN3 See DM 71 

1 N 87 See OA 70 

1 N 87 A See OA 90 

1 N 119 See OA 86 C 

1 N 476 See OA 81 

1 N 478 See OA 85 

1 N 460 See OA 86 

1 N 541 See OA 79 

1 N 542 See 2-OA 79 

1 N 616 See OA 73 

1 N 617 See OA 91 



am 

Type and Filament Voltages Currents (mA) Characteristic Base connections 
Application data Resistors data 

1 N 618 See OA 95 

1 N 698 See OA 47 

iR5 See DK 91 

iS2 See DY 86 

IS2A See DY 87 

t S 5 See DAF 91 

iT4 See DF 91 

2 FY 5 Vr 2.4 V See 6 FY 5 except for heater ratlng 
Ir = 0.6 A 

2 HR 8 See XF 86 

2 J 42 to 2 J 56 See magnetrons 

2 K 25 See klystrons 

2 N 279 See OC 70 

2 N 280 See OC 71 

2 N 281 See OC 72 

2 N 282 See 2-OC 72 

2 N 284 See OC 76 



2 N 284 A See OC 77 

2 N 1314 See OC 26 

2 N 1515 See OC 169 

2 N 1516 See OC 170 

2N1517 See OC 171 

2 N 1666 See ASZ IS 

2 N 1667 See ASZ 16 

2 N 1668 See ASZ 17 

2 N 1669 See ASZ 18 

2-OA72 
2-OA79 
2-OC16 
2-OC26 
2-OC72 
2-OC74 

See semi-conductors 

3 A 4 VI = 1,4 V V~ 1.4 V /a = 14.8 S = 1.9 mA/V 
Ou[put 77 = 0.2 A V 135 V Iva = 2.6 Rt = 90 kS2 
pentode Pins 5-(1 t 7) V a 90 V Ro = 8 kS2 
Class A, A.F. V t = —7.5 V Wo = 0.6 W 
final amplifier W, = max. 2 W 
R.F. final 
amplifier VI = 2.8 V VI 1.4 V Ia = 18.3 fre4. = 50 Mc/s 
(in[ermi[[ent) Ir = 0.1 A Yo = 150 V loa = 6.5 Wo = 1.2 W 
operatlon) Pins 1-7 Voa = 135 V I [ 0.13 

Ro[ = 0.2 MA 

9! 
~k si 

aio ova 



Type and 
Application 

Filament VoJJages 
data Resistors 

Currents (mA) Characteristic 
data 

3A5 
Double triode 
'Iy'pical 
characteds[ics 
(each sec[ion) 
R.F. push-pull 
amplifier 
or oscillator 
(intermittent 
OperatlOn) 

VI = 1.4V V = 
I~ = 0.22 A Vo = 
Pius 4-(I f 7) 

90V 
—2.5 V 

Iv = 3.7 S 1.8 mAlV 
Rt = 8.3 kS2 

Vi = 2.8 V V = 
It = 0.11 A V t 
Pins 1-7 Vi~~ = 

135 V 
—20 V 
2x45 V 

Io 
Io

= 
= 

2 x 15 
2 x 2.5 

freq. = 40 Mcls 
Wo 2 W 

3 AFP 31 See DH 7-91 

3 AJ 8 See XCH 81 

3 ALP 1 See DG 7-5 

3 ALP 7 See DP 7-5 

3 ALP 11 See DB 7-5 

3 AMP lA See DG 7-32/01 

3B4 
R.F. 
Beam power 
ampll0er 

Vr = 2.SV Vr = 
It = 0.165 A Yo = 
Pins 4-5 Vv a = 
Vr = 1.25 V Vvi = 
It = 0.33 A 
Pins 2-(4t 5) 

2.SV 
200 V 
150 V 
—25 V 

to 
Iva 

= 
= 

19 
G2 

S 1.7 m/AV 
µ = 4.1 

3 B 28 See DCX 4/1000 

3 BKP 31 See DH 7-78 

Base connections 

rc

n 

O a M'~nie~u.e _ 



3 BX 6 See XF 80 

3 BY 7 See XF 85 

3C4 See DL 96 

3 C 45 See thvratrons 

3 EH 7 See XF 183 

3 El 7 See XF 184 

3Q4 
Output 
pentode 
Class A final 
amplifier 

V[ = 1.4V 
II = 0.1 A 
Pins S-(1 t 7) 

Y = 
Voa = 
Vot = 

R6V 
86 V 

—4.5 V 

Ta = 
loa = 

8 
].8 

S = 
Rt = 
Ra = 
Wo = 
W = 

2.0 mA/V 
O.11 MS2 

8 kS2 
0.29 W 
max. 1.2 W 

VI = 2.8 V 
Il = 50 mA 
Pins 1-7 

V = 
os = 
V t = 

86 V 
86 V 

—4.3 V 

Ia = 
[oa 

7.0 
1.5 

S = 
Rt = 
Ra 
Wo = 

1.9 mA/V 
0.12 MS2 
10 kS2 
0.27 W 

3 S 4 See DL 92 

3 V 4 See DL 94 

3 WP Il See DB 7-36 

4-125 A See OB 3/300 GA 

4-250 A See OB 3.51750 GA 

4400 A See OB 4/1100 GA 

4 B 32 See DCX 4/5000 

J 
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TYpe and Filament VaJtaBes Currents (mA) Characteristic Base connections 
Applicatiors data Resistors data 

4 BL 8 See XCF 80 

d C 35 A See [hyratrons 

d CM 4 See PC 86 

d EP 31 See DH 10-94 

d ES 8 See XCC 189 

d J 47 to 4 J 78 See magnetrons 

4 LP 131 See DHM 10-93 

d X 150 A See QEL 1/150 

d X 250 B See QEL 21250 

4 X 500 A See QBL 4/800 

b ADP 1 See DG 13-34 

b ADP 11 See DB 13-34 

5 AQ 4 See GZ 32 

5 AR 4 See GZ 34 

5 BHP 2 See DN 13-78 

b BHP 11 See DB 13-78 

S BHP 31 See DH 13-78 



~5 BKP 31 See DH 13-97 

5 C 22 See thyratrons 

5 CBP 2 See DN 13-7fi 

5 CBP it See DB 13-76 

S CBP 31 See DH 13-76 

'S CLP 31 See DH 13-10 

'S FP 4 A See MW 13-35 

'S FP 7 A See MF 13-1 

'S d 26 See magnetrons 

~5 Y 3 GT 
Fuli-wave 
hectifyins tube 

VI = 5 V V~, = 
II = 2 A Ve. = 

2 x 500 V 
2 x 350 V 

to 
Zo 

= 
= 

84 
125 

Ro = min.2X 14062 
Re = min.2x 5062 
Ceue = 30µF 

6 AB 8 See ECL 80 

6 AJ 8 See ECH 81 

6 AK5 
R.F. pentode 
Typical 
characteristics 

VI= 6.3V Y = 
Is = 0.175 A Vaa a

Rt 

180V 
120 V 
18062 

In 
los 

= 
= 

7.7 
2.4 

S = 5.1 mA/V 
R, = 0.5 MS2 
Rea = 2 kS2 
Caai < 0.02 pF 

6 AK B See EABC 80 

b AL 3 See EY 88 

Oc~l 



J 
A 

Type and Filament Voltages Currents (mA) Characteristic Buse connections 
App/ieatlpn data Resistors data 

6 AL 5 See EAA 91 

6 AM S See EL 91 

6 AM 6 See EF 91 

6 AQ 4 Vt = 6.3 V V = 250 V 
Grounded- I~ = 03 A Va = —1.5 V 
gr1d [node Rt = 150 n 
Typical 
characterlstia 

le = 30 S = 8.5 mA/V 
Rt = 12 kd2 

k = 100 
W = max. 2.5 W 
Rea = 400!2 
freq. _ 

max. 250 Mc(s 

6 AQ S Vj = 6.3 V Vo = 250 V 
Output It = 0.45 A Vas = 250 V 
pentode Var = —12.5 V 
Class A final 
amplifier 

!u 45 
Ira = 4.5 

S = 4.1 mA/V 
R~ = 52 kS2 
Ro 5 kS2 ka 
Wo = 4.5 W 
W ~ = max. 12 W 

6 AQ 8 See ECC 85 

6 AT 6 Vt = 6.3 V V m 250 V 
Doable diode It = 0.3 A Va = —3 V 
high mu triode 
Typical 
characteristics 

Iu = 1 S = 1.2 mA/V 
R~ = 58 kSl 
/a = 70 

V, = 100 V fe = 0.8 S = 1.3 mAIV 
Vr = —1 V R~ = 54 kit 

9 
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6 AU 6 
R.F. pentode 
Typical 
charac[erlatics 

VI = 
II = 

6.3 V 
0.3 A 

Yv = 
Voa = 
Vvr = 
Vos = 

250 V 
150 V 
— 1 V 
0 V 

/„ = 
Ivz = 

10.6 
43 

V = 100 V /v = 5 
Vva = 100 V Iv z = 2.1 
Vva —1 V 
Vva 0 V 

6 AV 6 Vt = 6.3 V V — 250 V lv = 1.2 
Double diode 
high mu triode 

If = 0.3 A Vg = —2 V 

Typical 
characteristics 

6 BA 6 VI = 6.3 V V = 250 V !a = Il 
Variable 
mu Den[ode 

Ir = 0.3 A Vva = 
Voa ~ 

0 V 
100 V 

lva = 4.2 

R.F, or I.F. 
amplifier 

Re ~ 68 (1 

6 BD7A See EBC 81 

6 BE 7 See EQ 80 

S = 5.2 mA/V 
Rt I MS2 

S = 3.9 mAIV 
Ri = 0.5 MS2 

S = 1.6 mA/V 
Rz a  62.5 kS2 
µ = 100 

S = 4.4 mA/V 
R~ = 1 MSd 
Reo = 4 kS2 
Cvat < 3.5 mpF gl.r 

So = 0.475 mAIV 
R~ = 1 kSl' 

6 BLS See ECF 80 

6 B6T 8 See ECL R2 

6 BQ 5 See EL 84 

91 

MinYM 

et 

M~n~s~vn 

J 



J 
a~ 

Type and 
App(icatton 

Fifamen7 Vo(tagea 
data Resistors 

Currents (mA) Characteristic. 
data 

6 BQ7A 
Double triode 
Typical 
chazacteristics 
(each section) 

Vt= 6.3V Yu =150V 
If = 0.4 A Rx = 220 ~ 

!a = 9 S = 6.4 mA/V 
R~ = 6.1 k12 
µ 39 

6 BR 5 See EM 80 

6 BT 4 See EZ 40 

6 BX 6 See EF 80 

6 BY 7 See EF 85 

6 C 4 
Triode 
Typical 
Charac[edstics 

Vr = 6.3 V Yo = 
Ir = 0.15 A Vr  = 

250 V 
—8.5 V 

la = 10.5 S = 2.2 mA/ V 
Rt = 7.7 kS2 

V = 
Vo = 

100 V 
0 V 

!o = 11.8 S 3.1 mA/V 
R. 6.25 kS2 

6 CA 4 See EZ 81 

6 CA 7 See EL 34 

6 CB 6 
R.F. sharp-cut 
otf pentode 
Typical 
characteristics 

Vt = 6.3 V Yu = 
It = 0.3 A Vos 

Vra = 
Rx = 

200 V 
150 V 

0 V 
180 p 

to = 
laa 

9.5 
2.8 

S = 6.2 mA/V 
Rt = 0.6 MSb 

6 CD 7 See EM 34 

6 CJS See EF 41 

Base connections 



6 CJ 6 See EL 81 

6 CK 5 See EL 41 

6 CK 6 See EL 83 

6 CM 4 See EC 86 

6 CM 5 See EL 36 

6 CQ 6 See EF 92 

6 CS 6 See EH 90 

6 CT 7 See EAF 42 

6 CU 7 See ECH 42 

6 CV 7 See EBC 41 

6 CW 5 See EL 86 

6 CW 7 See ECC 84 

6 DA 5 See EM 81 

6 DA 6 See EF 89 

6 DC 8 See EBF 89 

6 DJ E See ECC S8 

6 DL 5 See EL 95 

6 DR 8 See EBF 83 

b1 
J 
J 



Tyve and Filamen! Vo(lgges Currents (mA) CHgrgc(erislic 
Application dnm Resistors da(q 

Base connections 

6 DS 8 See ECH 87 

6 DX 8 See ECL 84 

6 DY 5 See EL 82 

6 EH 7 See EF 183 

6 EJ 7 See EF l84 

6 ES 6 See EF 97 

6 ES 8 See ECC 189 

6 ET 6 See EF 98 

6 FG 6 See EM 84 

6 FV 5 See EL 136 

6 FY 5 See V.H.F. tubes 

6 CB 5 See EL 500 

6 GM 8 See ECC 86 

6 CV 8 See ECL 85 

6 CW 8 See ECL 86 

6 HC 8 See ECF 86 



bJ6 Vj 6.3V Yu = 100V 
Double triode If 0.45 A Rk 100 S1 
Typical 

to = 8.5 S — 5.3 mA/V 
Rt = 7.1 kS2 

charac[erisdcs Yv = 150 V Ia = 2 x 15 Wao = 0.35 W 
(each section) Vo = —10 V Iv = 2 x 8 Wo = 3.5 W 
R.F. class C Ro = 625 f2 
telegr. 
amplifier 
and oscillator 

bN3 See EY 82 

b N 8 See EBF 80 

b Q 4 See EC 80 

b R 3 See EY 81 

b R 4 See EC 81 

bS2 See EY 86 

bS2A See EY 87 

b SA ? GT Vj = 6.3 V Y = 250 V to = 3.5 So = 0.45 mA1V 
Hep[ode !f = 0.3 A V s+va = 100 V Iva+oa = 8.5 Rt = 1 MSZ 
Fretluency Vos = 0 V I vi = 0.5 
changer Rv+ = 20 kS2 

b SK7GT Vf = 6.3V V = 250V 
Variable mu If = 0.3 A V a = 100 V 
pentode Vvi = —3 V 
Typical Vva = 0 V 
characteristics 

to = 9.2 S = 2mA/V 
Iva = 2.6 Ra = 0.8 MS2 

p],➢f .i 
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Tvpe and 
Application 

Filament 
data 

Voltages 
Resistors 

Currents (mA) Charactertsttc 
data 

6 SN 7 GT 
Double triode 
Typlcai 
characteristics 
(each section) 

Vj = 
!s = 

6.3 V 
0.6 A 

Y = 
Yv = 

250 V 
—8 V 

la = 9 S = 2.6 mA/V 
Rt = 7.7 kS2 

Vo = 
V = 

90 V 
OV 

I = 10 S = 3 mA/V 
R~ = 6.7 kS2 

6 SQ 7 GT 
Double diode 
high mu triode 
Typical 
characteristics 

Vr = 
II = 

6.3 V 
0.3 A 

V = 250 V 
Vv = —2 V 

/o = 0.9 S = 1.1 mAIV 
Rt = 91 kL2 
It = 100 

Yo = 
Vv = 

100 V 
—1 V 

Io 0.4 S = 0.9 mA/V 
Rt = 110 kS~ 

6 U 8 
Triode 
pentode 
Typ. charact. 
(Dent. section) 
(triode section) 

Vt = 
/r = 

6.3 V 
0.45 A 

V = 
Vva = 
R. = 

250 V 
110 V 
68 d2 

to = 
/os = 

10 
3.5 

S = 5.2 mAIV 
Ra = 0.4 Mfl 

Y, = 
Rp = 

150 V 
56 SE 

Io = 18 .S = 8.5 mA/V 
Ri = S kS2 

6 V 4 See EZ 80 

6 V 6 GT 
Output 
pentode 
Class A ftnal 
amptlfler 

Vt = 
77 = 

6.3 V 
0.45 A 

Ya = 
Vva = 
Vvi = 

250 V 
250 V 
—12.5 V 

Ia = 
Isa = 

45 
4.5 

S = 4.1 mA/V 
Rt = 50 kfl 
Ra = 5 kS2 
Wo = 4.5 W 
W, = max. 12 W 

6X2 See EY 51 

Base connections 
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6 X 4 VI = 6.3 V Vor = 2 x 325 V /e = 70 Re = 2 x 520 S2 
Full-wave If = 0.6 A Cear = 10 µF 
high vacuum 
rectifying tube 
Rectifier 

7 AHP 1 See DG 16-22 

7 AHP 7 See DP 16-22 

7 AHP it See DB 16-22 

7 AN 7 See PCC 84 

7 AU 7 See XCC 82 

7 DJ 8 See PCC 88 

7 ES 8 See PCC 189 

7 HG 8 See PCF 86 

8 B 8 See XCL 82 

8 BQ 5 See XL 84 

8 CW 5 See XL 86 

8 DX 8 See XCL 84 

9 A 8 See PCF 80 

9 AB 4 See UC 92 

9 AK 8 See PABC 80 

t 
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Trpe and Filament Voltages Currents (m Al Characteristic Base connections 
Application data Resistors data 

9 AQ 8 See PCC 85 

9 RP 33 See AL 22-10 

12 AC 5 See OF 41 

12 AJ 7 See HCH 81 

12 AQ 5 Vr = 12.6 V See 6 AQ 5 (except for heater rating) 

II = 0.225 A 

12 AT 6 Vt = 12.6 V See 6 AT 6 (except for heater rating) 
[~ = 0.15 A 

12 AT 7 See ECC 8l 

12 AT 7 WA See 6201 

l2 AU 6 Vr = 12.6 V See 6 AU 6 (except f it heater rating) 
/~ = 0.15 A 

12 AU 7 See ECC 82 

12 AV 6 Vi = 12.b V See 6 AV 6 (except for healer rating) 
!~ = 0.15 A 

11 AX 7 See ECC 83 

12 BA 6 Vr = 12.6 V See 6 BA 6 (except for heater rating) 
/~ = O.IS A 

12 BE 6 Vr = 12.6 V See 6 BE 6 (except Cor heater rating) 
Ir = 0.15 A 



12 BY 7 A Vt = 12.6 V Yu = 250 V 
Sharp-cut off Ir = 0.3 A Vva 150 V 
pentode Pins 4-5 R.e = 6853 
Typical Vt = 6.3 V 
characteristics /r = 0.6 A 

Pins 6-(4f 5) 

/v 

25 
Ivf 6 

S e 12 mAiV 
XI 0.09 M53 
/avavi = 28 

12 S 7 See UAF 42 

12 SA 7 GT Vt = 12.6 V See 6 SA 7 GT (except for healer rating) 
Ir = O.15 A 

12 SK 7 GT Vt = 12.6 V See 6 SK 7 GT (except for heater rating) 
It = 0.15 A 

12 SN 7 GT Vr = 12.6 V Sce 6 SN 7 GT (except Cor heater rating) 
It = 0.3 A 

12 SQ 7 GT Vr =  12.6 V Sec 6 SQ 7 GT (except for heater rating) 
It = 0.15 A 

12 X 4 Vt = 12.6 V See 6 X 4 (except for heater rating) 
/i = 0.3 A 

13 CM 5 See XL 36 

14 AHP 4 A See AW 36-80 

14 GW D See PCL 86 

14 K 7 See UCH 42 

14L7 See UBC 41 

15A6 See PL 83 

m 



A 

Type and Filament Voltages Currents (mA) Characteristic Base cennecttons 
Application data Resisters data 

15 CW 5 See PL 84 

15 DQ 8 See PCL 84 

16 A 5 See PL 82 

16 A 8 See PCL 82 

16 AQ 3 See XY 88 

17 BQP 4 See MW 43-69 

17 BTP 4 See AW 43-~0 

17 C 8 See UBF 80 

17 2 3 See PY B I 

18 GV 8 See PCL 85 

19 BR 5 See UM 80 

19 D 8 See UCH 81 

19 FL 8 See UBF 89 

19 Y 3 See PY 82 

21 A 6 See PL 81 

21 CJP 4 See MW 53-20 

21 CLP 4 Ste AW 53-80 



25 E 5 See PL 36 

25L6GT 
Output 
pentode 
Class A final 
amplifier 

25V 
0.3 A 

Yn = 
Vsa = 
R• = 

200V 
125 V 
180 S2 

Ia = 
laa = 

46 
2.2 

S = 
Rt = 
Ra = 
Wo = 
W. = 

28 GB 5 See PL 500 

30 A 5 See HL 94 

30 AE 3 See PY 88 

31 A 3 See UY 41 

31 AV3 See UY 89 

35 W 4 
Halt-wave 
rectifyin¢ 
tube 
Rectifter 

Vr = 35 V 
Ir = 0.15 A 
Pins 3-4 

Vt. = 117 V Io = 100 Rt = 
C = 

35ZSGT 
Half-wave 
rectifying tube 
Rectlfler 

Vj = 35V 
77 = 0.15 A 
Pins 2-7 

V:. = 
V~. 

117V 
235 V 

Io 
to 

= 100 
— 100 

R. = 
Rt = 
C = 

38 A 3 See UY 85 

45 A 5 See UL 41 

45 B 5 See UL S4 

8mAiV 
28 kS2 
4 kf1 

3.8 W 
max. 10 W 

min. 15 C2 
40 µF 

t 

min. 15 dl 
min. 100 S] 
40µF fr

97 
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Type and Filament Voltages 
ADplieaJlon data Resistors 

Currents (mA) Charucleristic 
dora 

Base connections 

50 AVP 
to 
60 AVP 

See photomuldpllers 

50 BM 8 See UCL 82 

SOCS 
Oulpul 
pentode 
Class A final 
ampllfier 

Vj = 50 V Vv = I10 V 
Ii = 0 15 A Vv% = 110 V 

Vgt = —7.5 V 

!o = 49 
Ip = 4 

S = 7.5 mA/V 
Rt = 14 kS2 
Ra = 2.5 kS2 
Wo = 1.9 W vr1~ 
W, = max. 5.5 W k.gJ 

50 L 6 CT VI = 50 V V 200 V 
Output Is = 0.15 A Vv% = 110 V 
centode Var = —8 V 
Class A final 
ampllfier 

Io = 50 
Ivf = 2 

S = 9.5 mA/V 
Rt = 30 kS2 
Rv = 3 kS2 
Wo = 4.3 W 
W = max. 10 W 

55 N 3 See UY 82 

58 CG 
58 CV 

See pho[otubes 

61 SV See photoconductive cells 

75C1 
83A1 
SSA1 
85A2 

See voltage reference tubes 

9 
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90 AG 
90 AV 
90 CG 
90 CV 
92 AG 
92 AV 

Sec Oho[otubes 

90 C t 
100E1 
150 A 1 
ic0 B 2 
ISO C 1 

Sce voltage stabilizers 

150 AVP 
150 CVP 
152 AVP 

See pho[omuiUpliers 

328 Sce Industrial rectifying tubes 

329 See current regulators 
340 

354 
367 
451 

See industrial rectlfying tubes 

723 AB See klystrona 

725 A See magnetrons 

866 A See DCG 4/1000 6 

872 A See DCG 515000 GB 

1010 Sce industrial rectifying tubes 

J 
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00 

Type and Filament Voltages Currents (m A) CGuraclerisric 
AppflcaNpn data Resistors data 

Base cannecfions 

1037 to 1554 See industrial recti[ylns tubes 

1361 Vt = 4 V Vrr = 2 x 500 V to max. 120 Cuu > 32µF 
FULL-wave I~ = 2 A Rr = min. 2 x 5011 
rectifying tube 
Rectifier = 2 x 300 V max. 160 Cnu > 60µF 

Rs = min. 2 x 100 L] 

1564 to 1788 See indus[dal rectifying tubes 

1805 Yt = 4 V Ver 2 x 500 V Io = max. 60 Re = min. 2 x 100 dl 
Full-wave It = 1 A = 2 x 300 V = max. 100 = min. 2 x 60 d2 
rectifying tube Ceut = max. 60 µF 
Rectifier 

1838 
1849 
1859 

See industrial rectifying tubes 

1904 to 1945 See current regulators 

3533 to 3554 See phototubea 

4065 to 4069 See electrometer tubes 

4152/02 See bimetal relay 

A 

A 



4349 to 4399 See surge arresters 

4654 Vr = 6.3 V Y. = 250 V 
Output fr = 1.5 A Vva = 275 V 
pentode Rs = 175 Sl 
Class A Onal Vv a = 0 V 
amplifier 
Class AB 
push-pull 
amp110er 

= 72 S = 8.5 mAIV 
Iva = 8 Rt = 22 kS1 k~O Dpw

Rv 3.5 kSl ~ o a 
Wv = 9.2 W 0 0 
Wn max. 18 W ya P 

Van = 425 V 
Vvsa = 425 V 
Rva = 2 kdl 
Rs = 26511 
Vva 0 V 

I t. 2 X 46 Rvv = 6.5 k11 
I m.a = 2 x 60 Wo = 27.5 W ao 'rq+

I vamfn = 2 x 5.4 de 5% 0 0 v 
v7 

Ivaco.:= 2x13 r o0 

4682 Vr = 4 V Yu 275 V Inmtn = 2 x 20 Rn. = 9 kdl r r fat
Output II = 1.1 A Vva 250 V Ivm.: 2 x 45 Wv = 19 W a.'• ^^ 
pentode Vat = —32 V Ivamv = 2 x 3 Wv max. 9 W o + 
Class B Ivaco.: = 2 X 5.5 q7 P

4687 See voltage stabilizers 

4688 Vr = 4 V See 4689 (except for healer rating) 
Ir = 2 A 

4689 Vi = 6.3 V Y = 375 V 
Output pentode fl = 1.35 A Vva = 275 V 
Class AB Rt9 = 16511 
push-pull 
amplifier 

Inmm = 2 x 48 R.. = 6.5 kdl r r 
I .: = 2 x 62 Wv = 28.5 W kyr pQ D~ 
Ivam[v = 2 x 5 Wo = max. 18 W 
Ivaco.: = 2 x 9 0 0 0 

9r 

4694 Vr = 6.3 V Yo = 375 V 
Oulpu[ pentode Ir = 0.9 A Voa = 250 V 
Class AB Rat) = 14511 
push-pull 
ampli0er 

I.mm = 2 x 24 Rvv = 13 k12 t r 
m.. = 2 x 30 Wo = 12 W a 

Ivamm = 2 x 2.5 Wo = max. 9 W 
Ivam.a= 2x 5 

t) Common cathode bias resistor 

P 
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W ~o 
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Type and Filament Voltages 
ADpficatton data Resistors 

Currertls (mA) Characteristic 
data 

Base connectfoas 

4699 N Vt = 6.3 V Yu = 250 V 
Ou[pu[ It = 1.5 A Vo+ = 250 V 
pentode Re = 9052 
Class A final 
amplifier 

la = 72 
Iva = 8 

S = 14.5 mA/V 
RI 20 k52 
Rv = 3.5 K52 
W o 8 W 
W = max. 18 W 

5586 
5609 
5657 

See magnetrons 

5644 See voltage stabilizers 

5654 See reliable ruggedlzed tubes 

-~ 5672 Vt = 1.25 V Yv = 67.5 V Iv = 3.1 S = 0.65 mA/V 
A.F. power It = 50 mA Vv+ = 67.5 V Iva = 0.95 Rv = 20 k51 
amplifier Vvl = —6.5 V Wv = 65 mW 
Typical dlat = 10 
characteristics 
class A 

'~ 5678 Vt = 1.25 V Vv = 67.5 V Iv = 1.8 S = 1.1 mAlV 
R.F.. M.F. !t = 50 mA Vv+ = 67.5 V Iv+ = 0.48 Rr = 1 MS2 
or A.F. V 1 = 0 V 
amplifier 
Typical V = 45 V Io = 0.8 S = 0.82 mA/ V 
characteristics V + = 45 V Iv+ 0.22 Rr = 1.2 M52 

Vvl = 0 V 

5696 See [hyra[rons 

5718 See V.H.F. tubes 
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5726 See reliable ruEgedized tubes 

5823/Z 900 T See triE6er tubes 

5820 
585d 

See T. V, studio tubes 

5840 VI = 6.3 V V = 100 V /v = 7.5 S = 5 mA/V 
R.F. Ir = 0.15 A Vva = 100 V Iva 2.4 Rt = 230 kS2 
Pentode 8-lead Rt = 150 SZ 
sub-miniature 

5861 See EC 55 

5866 See TB 2.51300 

5867 See TB 31750 

5868 See TB 4/1250 

5870 See DCG 12/30 

5876 See U.H. F. tubes 

5894 See QQE 06140 

5895 See QQC 04115 

5899 Vr = 6.3 V Yu = 100 V to = 7.2 S = 4.5 m/A V 
Semi-remote L = 0.15 A Vva = 100 V I v a = 2 R~ = 260 k52 
tut-oH R. = 12052 
pentode 

5920 See E 90 CC 

5923 See TBW 616000 
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Type and Filament Voltages Currents (mA) Characteristic Base connections 
Anpiicalion data Resistors data 

5924 See TBL 616000 

5949 See [hyra[rons 

6007 See DL 67 

6008 See DF 67 

6075 See QBW 5/3500 

6076 See QBL 5/3500 

6077 See TBW 12/100 

6078 See TBL 12/100 

6079 See QB 5/1750 

6080 Vr = 6.3 V v = 100 V h. = 100 S = 6.5 mA/V 
Double 4 = 2.5 A Rk = 300 S2 R~ = 300 S2 
tow k [node Fi = 2 
Typical W = max. 13 W 
charac[erisdca 
(each section) 

6083 See PEI100 

6084 See E 80 F 

6085 See E 80 CC 

6086 See 18042 

o~~ai 



6146 See QE 05/40 

6155 See QB 3/300 

6156 See QB 3.5/750 

6159 See QE 05/40 H 

6201 See reliable, ruggedized tubes 

6211 See tubes for computers 

6227 See E 80 L 

6252 See QQE 03/20 

6263 See U.H.F. tubes 
6264 

6267 See EF 86 

6268 See 4 C 35 A 

6279 See 5 C 22 

6354 See 150 B 2 

6360 See QQE 03/12 

6370 See E 1 T 

6374 See EY 84 

6375 See DC 70 

6463 See tubes for computers 

b7 



A 

Type and Filament Voltages Currents (mA) Chnracteristic Base cannecrions 
Applicartpn data Resistors data 

6507 See magnetrons 
6589 

6508 See DCG 9120 

6617 See TBW 12/25 

6618 See TBL 12/25 

6686 See E 81 L 

6687 See E 91 H 

6688 Sec E 180 F 

6689 See E 83 F 

6693 See DCG 6118 

6700 See ET 51 

6755 See PL 6755 

6779 See Z 803 U 

6786 Ste DCG 71100 B 

6683 See QE 05/40 F 

6922 See E 88 CC 

6923 See EA 52 



6939 Sec QQE 02/5 

6960 See TBW 7/8000 

6961 See TBL 7/8000 

6972 to 7292 See magnetrons 

6977 See DM 760 

700d See TBL 2/300 

7062 See E 180 CC 

7092 See TB 5/2500 

7119 See E 182 CC 

7308 See E ISR CC 

7316 See ECC 186 

7377 See QQE 04/5 

7378 See QE 08/200 

7475 See voltage s[abiliurs 

7527 See QB 4/1100 

7534 See E 130 L 

7537 See [ravelling wave [ube 

7585 See PL 2052 A 



Type and 
Application 

Filament Voltages 
data Resistors 

Currents (mA) Characteristic 
data 

7632 See ORP 10 

7633 See ORP I I 

7634 See 61 SV 

7643 See E 80 CF 

7693 See E 90 F 

7694 See E 99 F 

7709 See Z 70 W 

7710 See Z 70 U 

7711 See Z 71 U 

7713 See Z 804 U 

7714 See Z 805 U 

7737 See E 186 F 

7753 See TBL 6/4000 

7788 See E 810 F 

7836 See QE 08/200 H 

8008 See DCG 5/5000 GS 

8020 See high vacuum diode 

Base connections 



13201 See voltage stabilizers 

18040 
18042 

laoas 

See reliable, long the tubes 

laso2 
to 

lassz 

See radiation counter tubes 

sso9a 
to 
55125 

See magnetrons 

55334 
55335 
55395 

See klystrons 

55340 Sec travelling wave tube 

55807 
55809 
55850 

See T.V, studio tubes 

56001 See saturated diode 

56032 See dua( T.R. switch 

9s108 See transmlltlng pentode 

95322 See ionization vacuum gage 

b7 



NOTES: 



SPECIAL A.F. 

AND 

R.F. AMPLIFYING TUBES 

B99 



W 

RELIABLE LONG LIFE TUBES 

Tvpe and Filament Voltages 
Application data Resismrs 

Currents (mA) Charactertsdc 
data 

Base connections 

E 81 L Vl = 6.3 V Yu = 210 V 
Output Il = 0.375 A Vas = 0 V 
pentode Vaa = 210 V 
Class A final Rx = 120 fl 
amplifier 

la 20 
Ioa = 5.3 

S = 11 mA/V 
Ro = 15 kit 
W a = 1 W 

d~„t = 5% 
W = max. 4.5 W 

E 83F Vl = 6.3V 4 = 210V 
Pentode L= 0.3 A V a = 120 V 
Typical Rx = 165 f2 
characteristics Vas = 0 V 
Class A final 

Ia = 10 
Iva = 2.1 

S = 9 mAIV 
Ra = 0.5 MS2 
Rea = 750 S2 

amplifier Vaa = 210 V 
Vaaa = 120 V 
Ras = 5.6 kSl 
Rx = 180fZ 
Vaa = 0 V 

to = 8.3 
Ios = 1.7 

S = 8.2 mA/V 
Rt = 0.44 M11 
R. = 20 k12 
w, = 0.87 w 
W, = maz. 2.1 W 

18040 Vl = 18 V Y = 210 V la = 20 S = 11 mA/V 
Pentode /! = 0.20 A V a = 210 V Iva = 5.3 Rt = 0.3 M[2 
Final Rx = 12012 Ro = 15 kf2 
amplifier Vas = 0 V Wo = 1 W 

dtot = $ 
Wo = max. 4.5 W 

18042 Vl = 18 V See E 83 F (except for heater rating) 
Il = 0.1 A 

18045 Vj = 18 V See E 81 L (except for healer ra[Ing) 
Il = 0.130 A 

9 
92

~ a 

7 

~ Nwal 

9~.a Na.al 

9t 

x 
Local 



RELIABLE, RUGGEDIZED AND LONG LIFE TUBES 

E 80 CC Vf = 
Double triode I~ = 
Typical 
characteristics VI = 
(each section) II = 

6.3 V Y = 
0.6 A R+ = 

12.6 V 
0.3 A 

250 V 
920 n 

Zo 6 S = 2.7 mA/V 
Rt = 30 k52 
Wo = 2 W 

(aba. max.) 

E 80 CF VI = 6.3 V Y = 170 V Ia = 10 S = 6.2 mA/V 
Triode-pentode II = 0.33 A Vva = 170 V Iva = 2.8 Rt = 0.4 M52 
Typical 
characteristics 
(pentode 

Ra = 15552 µv+ar = 40 

Y, = 100 V I = 14 S = S mA/V 
sectioa)(tri- 
ode aec0on) 

Rk = 12052 µ = 18 

E 80 F V~ = 6.3 V Yo = 250 V Ia = 3 S = 1.85 mA/V 
A.F. pentode II = 0.3 A Voa = 100 V l+a = 0.65 Rt = 1.5 MS2 
Typical Ra = 550 (2 µa+at = 25 
characteristics Vva = 0 V 

E 80 L VI = 6.3 V Yo = 200 V Io = 30 S = 9.0 mA/V 
Output L = 0.75 A Yv+ = 200 V Ios = 4.1 Ro = 7 k52 
pentode Ra = 130 S2 W = 2.7 W 
Class A final 
amptl8er 

Vas = 0 V Wu = 8 W 
(abs. max.) 

E 86 CC VI = 6.3 V Vea = 100 V fa = 15 S = 12.5 mA/V 
Double triode Ir = 0.3 A Vea = +9 V µ = 33 
Typical 
charactedstica 
(each section) 

Re = 680 S2 Rea = 30052 

f ~ 
k 

+g o 
oal 

Nord 

Nerd 

Noral 

Nord 

01 



0 N 

Type and Filamrnt Voltages 
AppNcarion data Reslstora 

Currents (mA) Characterfstic 
data 

Base connections 

E 130 L V7 6.3 V Y = 250 V 
Output Il = 1.7 A Vas = 150 V 
pentode Vvi = —15.5 V 
Typical 
charact. 

f. 100 
!ra = 4 

S = 27.5 mA/V 
Rr = 10 kfl 
/tram = 6.5 
Wu = 27.5 W 

(abs. max.) 

E 1d0 F VI = 6.3 V Ve. = 190 Vt) 
Broadband I~ 0.3 A Vora = 160 Vt) 
amplifier Vorr = t9 V 
pentode Re = 630(1 
TyDlcal V a = 0 V 
characterist)ce 

1. = 13 
!va = 3.3 

S = 16.5 mA/V 
Rt = 90 kLl 
FtoMt = 50 

E lab F Vr = 6.3 V V = 190 V 4 
Broadband // = 0.32 A Vava = 160 V t) 
amplifier Vavt — t9 V 
Low mitt. Ra 630 l7 
Typical Vp = 0 V 
charact. 

!a = 13 
Ira = 3.3 

S = 16.5 mAIV 
Rt = 100 kCl 
Ftv4t = 53 

E 188 CC VI = 6.3 V See E 88 CC (exttDt for heater ratlne) 
Double triode It = 0.335 A 

E 870 F V~ a  6.3 V Ve. = 135 Vry 
Wide band Ir o  0.34 A Vara = 165 Vr) 
amDllfler Vevi = 12.5 V 
pentode Ra = 360(1 
Typical Vra = 0 V 
charact. 

I. = 35 
Iva — S 

S = 50 mAIV 
/rva.t = SE 
R.. = I00 Cl 

M 

ar 

O~W 

r~~* 
g3 Na+d 

t 

to 
t no.a 

') Vet and Veay measurod with respect to [he grounded terminal of Rt 



RELIABLE, RUGGEDIZED TUBES 

E 90 F 
Shazp cut-otI 
pentode 
Typical 
chazacterlstics 

E 99 F 
Var. slope 
H.F. pentode 
Typical 
characteristics 

5654 
Sharp cut-off 
pentode 
Typical 
characteristics 

5726 
Reliable 
double diode 
Half-wave 
rectifier 
(each section) 

VP = 
IP = 

6.3 V 
0.15 A 

Vov = 
Vava = 
V a = 
Rt 

250 V 
150 V 
0 V 

10052 

Io = 
lax = 

7.4 
2.9 

S = 
Rs = 
fPaxav = 

4.6 mA/V 
1.0 M52 
48 

Vr = 6.3 V Vaa = 250 V /a = 9.2 S = 3.8 mA/V 
lr = 0.15 A Vovx = 100 V Iva = 3.3 R[ = 1 MS2 

Vva = 0 V µvaot = 25 
Re = 80 52 

V~ = 6.3 V Vov = 120 V Iv = 7.5 S = 5 mA/V 
IP = 0.175 A Vova = 120 V las = 2.5 R[ = 0.34 MS2 

R.e = 20052 

V i = —8.5 V to = 0.01 

VP = 6.3 V Vrr = 117 V to = 9 Ra = 300 S2 
II = 0.3 A C = 8 pF 

Vata.n = max. 360 V !a = maz. 30 
/sn = max. 60 

6201 Vt = 6.3 V Yu = 100 V 
Double IP = 0.3 A Ru = 270 S2 
triode Pins 9-(4t 3)  

/o 3.3 S = 4mAlV 
Ra = 14.3 1152 

Typical VP = 12.6 V Y, = 250 V to = 10 S = 5.5 mAIV 
characteristics Ir = O.15A Ra 20052 
(each section) Pins 4-5 

Ra = 10.9 kS2 

w,gl,s o y1 

a 
0 oFy~ 

Minirwr< 

1. 

ar M;.awr. 

t 1
9 
M 

~~c No.al 

bl 
0 
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TUBES FOR COMPUTERS 

Tvpe and 
Application 

Fl[ament 
data 

Voltages 
Resistors 

Currents (mA) Characteristic 
data 

E 90 CC Vt = 6.3 V Y 100 V Zo = 8.5 S = 6 mA/V 
Double triode It = 0.4 A V9 = —2.1 V µ = 27 
Typ. charact. 
(each sectlon) 

E 91 H Vt = 6.3 V Vsv = 150 V Zo > 5.5 Ra = 20 kS2 
Dual control It = 0.27 A Vsv9+ec = 75 V < 7 Ron+va = 470 ~ 
hep[ode Vn9t = 0 V Ra>. = 47 kSd 
Typical 
characteristics 

Vacs = 0 V Rva = 47 kS3 

E 92 CC Vt = 6.3 V V = 150 V Zo = 8.5 S = 6 mA/V 

Double Viode It = 0.4A V9 = —1.7 V µ = 45 

Typ. charact. 
(each sectlon) 

E 1S0 CC Vt = 6.3 V Ya = 150 V le = 8.5 S = 6.3 mA/V 

Double triode II = 0.4 A V9 —1.9 V µ = 46 

Typical 
charac[er)stics 

Pins 9-(4t5) 
VI = 12.6 V 

Ceach section) It = 0.2 A 
Pina 4-5 

E 182 CC Vr = 6.3 V Y = 120 V I = 36 S = 15 mA/V 

Double triode I~ = 0.64 A Vv = —2 V µ = ~ 
Typical 
characterstics 

Pins 8-(4t5) 
Vt = 12.6 V 

(each section) Ir = 0.32 A 
Pins 4-5 

Base connections 

F.9'1 

91 

M'ialnwe 

197.96 

/~ Mimawre 

Miein~.e 



ECC 186 Vf = 6.3 V Ve = 100 V !a = 11.8 S = 3.1 mAl~ 
Aoubie triode Is = 0.3 A Vv = 0 V µ = 19.5 
Typical Pina 9-(4+S) 

Vf = 12.6 V Y = 250 V lv = 10.5 S = 2:2 mA/V characteristics 
(each section) It = 0.15 A Vi = —8.5 V µ = 17 

Pins 45 

6211 Vj = 6.3 V Yo = 100 V Ia = 4.6 S = 3.6 mA/ V 

Double triode I~ = 0.3 A Rx = 470 d2 µ = 28 

Typical 
characteristics 
(each section) 

Pins 9-(4+5) 
Vt = 12.6 V 
li = 0.15 A 
Pins 4-5 

6463 Vj = 6.3 V Yo = 250 V I = 14.5 S = 5.2mA/V 
Double triode If = 0.6 A Re = 620 SE µ 20 

Typical 
chazacteristics 

Pins 9-(4+5) 
Vj = 12.6 V 

(each section) If = 0.3 A 
Pina 4-5 

w' 

x 

r 

o tc 

Novas 

Noral 

Novas 

S.H.F., U.H.F. -AND V.H.F. TUBES 

DC 70 Vf = 1.25 V Ya 150 V 
Triode I~ = 0.2 A Vo = —4.5 V 
Typical 
chazacteristics 

/a = 12 S = 3.4 mAlV 
Ri = 4 kd2 
W = max. 2.4 W 

Vacillator V = 150 V Ix = 20 fre9. = 500 Mc(s 
Wo = 0.45 W 

tri 
0 u 
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Type and 
Application 

Filament 
data 

Voltages 
Resistors 

Currents (mA) Charocterlstic 
data 

DC 90 Vr = 1.4 V Y = 90 V Iu 3 S = 1.1 mA/V 
Trlode IJ = 50 mA Vv = —3 V /s = 11.5 
Typical 
characteristics 
Frequency 
changer 

Y, = 
Vo.v = 

90 V 
5.5 V 

Iv = 0.006 Rv = 1 MS2 
ry (f = 100 Mc/s) 

= 12 kS2 

EAC 91 VI = 6.3 V Y = 200 V Iv = 5.5 S = 2.5 mA/V 
Diode triode 
Typical 
characteristics 

II = 0.3 A Vv ,_ —4 V Rt = 12.4 kS2 
freq. _ 

max. 300 Mc/a 

EC 55 Vr = 6.3 V Y = 250 V Ia = 20 S = 6 mA/V 
Disc seal 
triode 
Typical 
characteristics 

It = 0.4A Vv m —3.5V /t = 30 
freq. _ 

max. 3000 Mc/s 

EC 80 Vr = 6.3 V V = 250 V Iv = 15 S = 12 mAlV 
Grounded- 
grid triode 
Typical 
charactedsdcs 

b = 0.48A V = —1.5 V /t 80 
freq. _ 

max. 500 Mc/s 

EC 81 Vr = 6.3V Yu = 150V Iv = 30 S 5.5 mA/V 
Oscillator 
triode 
Typical 
characteristics 

Ir = 0.2 A Vo = —2 V k = 16 
freq. _ 

max. 1250 Mc/a 

Base connections 

ke 

ccrr 

9 

k 

Mmlewre 

f fkg~a1

~ Il l l fl

Novel 

No.al 



EC 86 
Grounded- 
grid triode 
Typical 
characteristics 

VI = 6.3 V V 
II = 0.2 A Vv 

= 175 V 
—1.5 V 

Io 12 S = 
µ = 
Rsa = 

14 mA/V 
68 

230 Sl 

EC 88 VI = 6.3 V Yo = 160 V Iu = 12.5 S = 14 mA/V 
Grounded- 
grid triode 

II 0.18 A Vv = —1.25 V µ = 
Rea = 

65 
230 Sl 

Typical 
charact. 

EC 91 See6AQ4 
Grounded-
grid triode 

EC 157 VI = 6.3 V Y = I80 V le = 60 S = 21 mA/V 
Disc seal 
[Node 

77 = 0.735A V = —1.25 V I e:. = 70 µ 
fre9. = 

43 
4000 Mcls 

Typical 
characteristics Yo = 180 V le = 30 S = 18 mA/V 

Vv —2.8 V µ = 43 

EC 158 VI = 6.3 V Yo = 180 V le = 60 S = 22 mA/V 
Disc seal 
triode 

If = 0.88 A Vo = —3.8 V Irma:. = 140 µ = 
fre9. = 

26 
4000 Mc/s 

Typical 
charact. 

ECC 189 Vj = 6.3 V Yo = 90 V = 15 S = 12.5 mA/V 
Double triode II = 0.365 A Vv = —1.4 V µ = 32 
Typical 
characteNstics 
(each section) 

No.ei 

9 9 Novel 

0 
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Type and 
Application 

Filament Voltages 
data Reslstprs 

Currents (mA) Characteristic 
data 

EF 51 VI = 6.3 V Yu = 250 V Io = 14 S = 9.5 mA/V 
Variable mu I! = 0.35 A V e = 250 V las = 2.6 Rl _ -0.5 M52 
pentode V ■ _ —2 V Rea = 1 kS2 
Typical 
characteristics 

Vva = 0 V Cov1 < 7 mpF 

EFF 51 Vr = 6.3 V Y, = 250 V I = 6 
Double II = 0.75 A Vas = 200 V Ioa = 1.2 Rl = 0.35 M52 
pentode Vol = —2 V Rea = 80052 
Typical 
chazacteristics 
(each section) 

Cav1 < 0.04 pF 
freq. _ 

max. 500 Mc/8 

6 FY 5 Vt = 6.3 V Y = 135 V /, = 11 S 13 mA/V 
R.F. amplifter 
triode 

I~ = 0.2 A Vv = —1 V /c = 70 

Typical 
charact. 

5718 V~ = 6.3 V 1 a = 150 V I. = 13 S = 6.5 mAl V 
Medium 
mu triode 
8-lead 
sub-miniature 

II = 0.15 A Rz = 18052 Rc = 4.2 k52 
freq. _ 

max. 1000 Mc/s 

5676 Vr = 6.3 V Yo = 250 V I. = 18 S = 6.5 mA/V 
Pencil type 
High-mu 
triode 

Ir = 0.135 A Re = 75 S2 /t = 56 
freq. _ 

max. 1700 Mc/s 

Base connections 

s 

~ 

t 

(•) 

Lodel Bp. 

Lociel 9p. 

t 

9 
A ~ ~,y 

a 
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6263 VI = 6.3 V Yu 200 V 
Pencil type 77 (at Re 110 C2 
Medium-mu Vr 6.0 V) 
triode 0.28 A 
Typical 
charact. 

la = 27 S = 7mA/V 
µ = 27 
freq. _ 

max. 1700 Mc/s 

6264 Vr 6.3 V Yo = 200 V 
Pencit type II (at Rx 80 S] 
Medium-mu VI = 6.0 V) 
triode = 0.28 A 
Typical 
charact. 

Ia = 18.5 S = 6.8 mA/V 
µ = 40 
freq. _ 

max. 1700 Mc/s 

HEARING-AID TUBES 

DF 64 
Pentode 
Typical 
characteristics 

Vj = 0.625 V V 15 V 

II = 30 mA Vva = 15 V 
v,. _ —0.62 V 

I = 
Iva = 

0.06 
0.02 

S = 0.1 mAIV 
R~ = 1 Mfg 
µoast = 7.5 

VD = S S V /¢ = 0.0064 8 = 25 A.F. ampllfler 
Ra = 2.2 Mdl 
Roa 4.5 M(] s 
Vvt O V 
Rst = 10 Md2 
Roi = 5 M(2 

DF 66 VI = 0.625 V V 22.5 V Io = 0.05 S = 0.1 mA/V 
Pentode II = 15 mA Vva = 22.5 V Isa = 0.015 R~ > 2 M,{a 

Typical 
characteristics 

V r = —1.05 V µseat = 11.5 em`„~.yg 
i~  v 
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Type and 
AOP!(cal(on 

Filament 
data 

Voltages 
Resistors 

Currents (mA) Characteristic 
data 

DF 67 VI = 0.625 V V = 22.5 V lv = 0.05 S = 0.1 mA/V 
Pentode It = 13.3 mA Vra = 18 V Iva = 0.01 Rt = 4 M,~2 
Typical 
charac[eristics 

Vat = —1.15 V Ftoaot = 8.7 

A.F. amplifier 

Ve = 22.5 V Ia = 0.0117 &' = 31 
Ro = 1 MS2 fva = 0.0025 
Roa = 3.9 MSl 
Vat = 0 V 
Rvt = 30 Mb2 
Rai = 5 MS2 

DL 64 VI = 1.25 V Ve = 15 V I = 0.16 S = 0.18 mAlV 
Output 
pentode 

!/ = 30 mA Vss = 15 V 
Vat = —1.5 V 

Iva = 0.04 Rt = 0.4 MSl 
Rv = 100 kS2 

Clasa A final 
ampllfier 

Wo = 0.95 mW 

DL 66 Vr = 1.25 V Vo = 22.5 V lv = 0.30 S 0.35 mA/V 
Output 
pentode 

II 15 mA Vva = 225 V 
Vat = —1.4 V 

Iva = 0.075 Rt = 0.3 MS2 
Ra = 75 kS2 

Class A final 
amplifier 

W = 2.7 mW 

Vo = 45 V Ia = 0.90 Rv~ = 50 kS2 
V a = 45 V Ios = 0.2 Wv; ,= 16.5 mW 
Vt = —3V 

Base connectJons 

e ;̀ 

~Eo gr9$~` 

$ubmrn~a~~ra 

Sv6n,~vown 



DL 67 
Output 
pentode 
Class A final 
amplifier 

V~ = 1.25 V Yo 22.5 V 
If = 13 mA Vva = 22.5 V 

Vvt = —0.2 V 

la = 0.475 
Iva = 0.1 

S = 0.42 mA~V 
Rt 0.4 MSa 
Ftvavt = 9 

Ve = Vva = 22.5 V b = 0.19 
Rot = 3 Mb2 Iva = 0.07 
Rx 4 kC2 

R~ = 0.1 MS2 
Wv = 1.6 mW 
W = 

max. 25 mW 

DL 68 VI = 1.25 V Yo = 22.5 V 
Output II = 25 mA Vo9 s  22.5 V 
pentode Vat —2.2 V 
Class A final 
amplifier 

la 0.6 
Io9 = 0.15 

S = 0.43 mA/V 
Ra = 0.1 ML3 
Ra = 37.5 k~ 
Wv 5 mW 
W = 

max. 100 mW 

ree 
v°

a ~~~ 
$almminialun 



NOTES: 



SEMICONDUCTORS 

C, 



GERMAHIUM 

Type Descrlp!!on ID —!D lDmat at — Va 
at 
VD = 1 V at at 

—VD=1.SV max —VDM 0 max—VDy 

mA µA mA 

Tema = 25 °C 

AAY 11 Computer 8 1.3 130 35 10 

AAZ 15 Gold bonded 
General purpose 

65 
VD = 0.5 V 

0.6 10 80 75 

AAZ 17 Gold bonded 
switching 

40 
VD = 0.5 V 

1.5 30 45 45 

AAZ 18 Gold bonded 
switching 

90 
VD = 0.5 V 

0.6 6 95 95 

OA 5 Gold bonded 
General purpose 

70 
VD = 0.6 V 

0.8 8.0 130 115 

OA7 

Gold bonded 

65 
VD = 0.6 V 

0.4 6.0 80 80 

OA 9 switching 100 
VD = O.5 V 

0.7 7.0 160 160 

OA 31 Power 
Rectifier 

12000 
Vn = 0.6 V 

25 40 12000 

OA 47 Gold bonded 
switching 

25 
Vn = 0.5 V 

0.6 10 45 45 

C2 t) The diode mounted on a copper heat sink of a[ least 120 x 120 x 1 mm. 



DIODES 

IDar — Vo — Voar Tama T ~ K 
maz max max max max max 

mA V °C °C/mW 

T me 5 T mn mss 
T na max 

150 90 90 t 60 

250 75 75 t 60 0.45 

150 50 50 +60 0.45 

300 20 20 t 60 0.45 

350 50 50 t75 

250 25 25 t 75 0.4 

500 25 25 +75 0.35 

12000 85 85 t 75 0.0121) 

150 25 25 t 60 0.45 

Mechanical outline 

~~d ~Et 

4 mvx76

mox IS  H 

max2?

h 
~; ~d   

E 
h~ mar76

C3 



Type Deacriplian la 
a! 

—In lamas o! — Va 

Va = Z V a! at 
—Va=1.SV M —Naar 0 max—VDM 

mA µA mA 

T.ms = 25°C 

OA 70 Video detector 8.5 5 150 50 15 

OA 72 A.M. detector 5 0.8 130 35 10 

2-OA 72 Matched pair For ratio detector circuits 

OA 73 Video detector 15 5 280 50 15 

OA 79 A.M. detector 4 0.8 90 35 10 

2-OA 79 Matched pair For ratio detector circuiq 

OA 81 General purpose 5 1.5 75 50 15 

OA 85 General purpose 8 1.2 75 50 15 

OA 86 Computer 8 1.3 130 35 10 

OA 90 Video detector 30 2.4 300 30 24 

OA 91 General pwpose 7 1.5 75 50 15 -

OA 92 Computer 13 0.5 20 16 16 

OA 95 General pwpose 9 l.2 80 50 15 

61 Z /s" ~z < ~ V 



Inm —Vn —Vnar Tame Tl K 

max. max max max max max 

mA V 

T me 5 

Toma mas 

T ms mas 

150 15 22.5 

300 30 45 

150 20 30 

100 30 45 

150 75 100 

150 75 100 

150 60 90 

45 20 30 

I50 75 100 

50 15 15 

150 75 100 

°C °CImW 

Mechanical outlirse 

t 75 

t 60 

t 75 

-f-60 

t 75 

t 75 

t 60 

d 
~  Ili  Ek 
ymax 12.7 

t 75 

t 75 0.4 ~~d

~+ t75 0.55 ~mox 76~ 

t 75 0.4 

CS 



sllacol

y 

Trpe Dercriptioa In —Ia la 
at 
Va= IV at 

—Va=3V 
at at 
maz—Vax max —Vax 

A µA µA A 

Tn,n° = 25 °C 

BA 100 General purpose 0.055 0.035 

BA 102 Voltage 
dependent 
Capacitor 

0.10 Ca at 
— Va = 4 V 
I = 0.5 MC/s 
30 pF 

BY 100 Rectifier 
for T.V. 

Ti = 125 °C T°m° 
= 70 °C 

1.6 0.5 33 0.45 

BYZ 14 Power rectifier 
Ti = 150 °C 16i) 

65 S00 1300 

OA 200 General purpoae 0.07 0.02 0.08 

OA 202 General purpose 0.07 0.01 0.08 

OA 210 
(127 V) 

Rectifiers 

T°,..e = 125 °C T°me 
max 

0.4 10 45 O.5 

OA 211 
(250 V) 

for T.V. 0.4 2.5 15 0.4 

OA 21d 0.4 30 65 0.5 
(220 V) 

C6 ') For aia phase s[ar, the value is 13 A. 



DIODES 

IDM — VD ~ VDM T°me Tl K 
max max max maz max maz 

A V °C °C~mW 

T me max 

Mechanical outline 

0.10 60 60 t 90 0.4 

20 20 t 80 0.4 

~d 
O ~ 
E 

mar Z6 

T.me = 70 °C 

5 800 800 t 70 f 150 
° L 

m°,x  mww 

100 200 200 -1-150 ~~~od 

0.125 50 50 t 125 0.4 

0.125 150 150 t 125 0.4 mvr76

400 400 t 70 

4 800 800 t 60 

5 700 700 t 70 

a i 

m°,x. 

C7 



SILICON ZENER 

Trite Description T~ K —Va at Pe 
—In = 5 mA 

max max T°me=2J °C Tame=2J°C 

oC °C/mW V mW 

OAZ 200 5.2 

OAZ 201 5.6 

OAZ 202 6.0 

OAZ 203 6.3 

OAZ 204 
Junction 

6.9 

OAZ 205 diodes 
for use 

7.6 
031 0.4 

OAZ 206 as a low 
current 

8.2 315' ) 150 0.3 t) 

OAZ 207 s[abili- 
zer 

9.2 

OAZ 208 or as a 4.9 

OAZ 209 
voltaSe 
reference 5.6 

OAZ 210 6.3 

OAZ 211 7.6 

OAZ 212 9.2 

OAZ 213 12.2 

r) When used with cooling-fm, and mounted oa a heat sink of at least 12.5 cm°. 

PHOTO 

Tvoe DescriONon — Vp —/n Pe Dark current at 
—Vo = 10 V 

V mA mW µA 

OAP 12 General 
Purpose 

30 3 30 max 
15 

CS 



DIODES 

—Ia Reverse Forward Typecaf chan8e 
current voltase in zener volta¢e 

 with temp. 
at at 

max —Va = 2 V In = 10 mA —lo = 20 mA 

mA µA V mV/°C 

Mechanical outline 

0.25 

0.1 

0.03 

50 0.04 

0.03 

0.02 

0.04 0.73 

45 0.03 

0.2 

0.1 
SO 

0.01 

0.02 

40 0.03 

35 0.025 

DIODE 

t 0.2 

~F 1.0 

t 1.9 

t 2.6 

t 3.6 

t 4.6 

t 5.4 

t 6.6 

—0.5 

t 1.0 

t 2.6 

t 4.6 

t 6.6 

f 9.4 

maslS7 

~iL 
"~ coloured 

dot 

LlSht sensitivity In at—Va=10 V, Spectral 
and uniform illumination response 
of 1000 lux. 

µA µ 

Mechanlca[ outline 

50 0.5-2 green dot 

~~~ 1  
B 

C9 



GfiRMANIUM 

Type De- T ,,.e = 4S°C 
JCrtp-
fton —Vca —Vca —Vsa —Ic Pc K') Tf 

—Vc ax —Vcsar — V aM —Icu 
max maz max maz mox max max 

V V mA mW °C/mW •C 

AC 107 Low 
noise 

IS 
15 

[) 15 
°) 15 

5 
5 

5 
30 

50 0.6 +75 

AF 102 Ampl. 
oscillator 
and 
convertor 

25 
25 

0.3 
0.3 

30 
10 

50 0.6 t75 

ASZ 15 
(OC 28) 

Medium 
gain 
power 

80 
80 

•) 60 
4) 60 

40 
40 

6000 
6000 

7500 0.006 t 90 

ASZ 16 
(OC 29) 

High 
gain 
vower 

60 
60 

q 48 
~) 48 

20 
20 

6000 
6000 

7500 0.006 t90 

ASZ 17 
(OC 35) 

Medium 
gain 
power 

60 
60 

q 48 
~) 48 

20 
20 

6000 
6000 

7500 0.006 +90 

ASZ 18 
(OC 36) 

High 
gain 
power 

80 
80 

~) 60 
~) 60 

40 
40 

6000 
6000 

7500 0.006 +90 

OC 16 A.F.power 32 
32 

°) 32 
•) 32 

10 
10 

1500 
3000 

°) 6000 0.005 +75 

2-OC 16 Matched pair for class B. 

t) A[ higher temperatures [he dissipation must be Berated, according [o the given K. 
t) At base-to-ground Impedance <300 S2. StabWsatlon must be provided. 
e) The transistor mounted on a copper heat sink o[ at least 200 x 200 x 1 mm. 

CIO ") At—Ic 5 0.5 A. 



TRANSISTORS 

T°me = 25 °C Mechanics[ outline 

hFs hfe Ip~s 

Mc/s 

80 min 
at: —Ic = 1 tttA 2 

—Vcs = 6 V 

h ^mts' 
C 

180 Mcls ~ B ~ ~ 

40 
at: —Ic = 1 A 

—Yca = 1 V 

0.2 

80 
at: —Ic = 1 A 

—Vcs = 1 V 

0.2 

50 
at: —Ic 1 A 

—Vcs 1 V 

0.2 

60 
at: —Ic 1 A 

—Yca 1 V 

0.2 

25 
at: —Ic 1.5 A 

—Yca 1 V 

0.2 

Cll 



Type De- T°mo = 45 °C 
scrip-
lion —Vca —Vca —Vas —Ic Pc Kq Ti 

— Ycax — Vicesr —Vasa —Ica 
max max max max max max max 

V V mA mW °C/mW °C 

OC 22 
36 d) 24 12 1000 
47 d) 32 15 2000 

OC 23 High 36 °) 24 12 1000 
frequency 55 °) 40 15 2000 
powers 

°) 6000 0.0075 +90 

OC 24 36 °) 24 12 1000 
47 s) 40 15 2000 

OC 26 Output 40 °) 40 10 3500 
power 40 40 10 3500 

s) 7500 0.006 t90 

2-OC 26 Matched pair for class B. 
htai 

at —Vca = 1 V and —/c = 0.3 A = 1.15 
hna° 

OC 30 Medium 16 °) 16 ]0 1400 
power 32 °) 32 10 1400 

°) 2500 0.012 t 75 

2-OC 30 Matched pair for A.F. class B. 

i) At higher temperatures the dissipation moat be Berated, according to the given K. 
') At base-to-¢round impedance <300 R. StabitlsaHon must be provided. 
°) The transistor mounted on a copper heat sink of at least 200 x 200 x 1 mm 
d) At base-to-ground impedance < 100 Sl. Stabllisatlon must be provided. 
^) For —Ic 5 0.5 A and at base-to-ground tmpedance <3052. S[abillsaHon must be 

C12 provided. 



Tome = 25 °C Mechanical oatline 

hFE hte fao 

Mcls 

125 
at: —Ic = 1 A 

— VcE = 2 V 

I50 180 
at: —Ic = 1 A a[: — Ic = 400 mA 

— Ycs = 2 V — Vca = 2 V 

150 
aC —Ic = 1 A 

— Vcs = 2 V 

2.5 

35 
at: —Ic = 1 A 

—Vcs= 1V 

0.15 `E 

`~

X~/ 
C X  J ~~ 

28 
at: —Ic = 0.8A -

-Ycs= 1 V 

0.3 



Type De- Ta,°a = 45 °C 
SCrlp-

fion —Vca —Vcs —Vse —!c Pc K') Tt 
— Ycear — Vcsar — Vaem —!cm 
max max max max max maz max 

V V mA mW °C/mW °C 

OC 44 MLcer 15 °) 15 12 5 50 0.6 +75 
oscillator 15 a) IS 12 ]0 

OC 45 I.F. 15 a) 15 12 5 50 0.6 +75 
ampliSer 15 s) IS 12 ]0 

OC 46 High 20 s) 20 15 100 50 0.6 +75 
speed 
switching 

20 ~) 20 15 125 

OC 47 HiSh 20 +) 20 15 100 50 0.6 + 75 
speed 

switchia8 

20 ~) 20 15 125 

OC 57 7 3 7 5 6.7 1.5 +55 
7 7 7 10 

OC 58 Hearing 7 3 7 5 6.7 1.5 t 55 
aids 
sub-

7 7 7 10 

OC 59 
miniature 

7 3 7 5 6.7 1.5 t SS 
7 7 7 10 

OC 60 7 3 7 5 6.7 1.5 + 55 
7 7 7 30 

OC 65 10 10 10 30 25 0.65 +65 
10 30 10 ]0 

Heating

OC 66 
aids 
miniature 10 ]0 10 10 25 0.65 + 65 

10 10 10 10 

[) A[ hasher temperatures [he dissipation must be dera[ed, according to the given K. 
a) A[ base-[o-ground impedance G 300 S2. Stabilisa[lon must be provided. 

C14 s) Permissibte a[ +Vas 2 0.2 V. 



Towa = 25 °C Mechanical cu!line 

hra !tp Iao 

Mcls 

100 15 
at: —!c = 1 mA 

—Vcs = 6 V 

50 6 
at: —Ic = I mA 

—Vca=6V 

mia 20 min 
aC —Vca = 0 V 3 

!a = 15 mA 

min 50 
at: —Yca = 0 V 

Is = 15 mA 

min 
4.3 

 ,E 
 -B 

 ~  C 
caound dut 

35 1.5 
at: —Ic = 0.25 mA 

—Yca=2V 

55 2.2 
at: —Ic = 0.25 mA 

— Vcs = 2 V 

80 2.8 
at: —!c = 0.25 mA 

—Vcs=2V 

55 2.2 
at: —!c = 0.25 mA 

—Vcs=2V 

30 0.45 
at: —Ic = 0.5 mA 

— Vcs = 2 V  J 

45 0.45 mar 7 

at: —Ic = 3 mA 
— Vcs = 2 V p B I! 

G ed dct 

C15 ' 



Type De- T° = 43 °C 
lcrip-
lion —Vcs —Vcs —Vaa —Ic Pc Kt) T1 

— Vcast — Vcsx — Veau — Ic+a 
max max max max max max max 

V V mA mW °C/mW °C 

OC 70 Geueral 
Purpose 

OC 71 General 
purpose 

OC 72 Output 
transistor 

') 30 
h 30 

30 
50 

75 

') 30 
') 30 

10 
50 

75 

32 
32 

') 32 
') 32 

10 
10 

50 
125 +) 

0.4 +75 

0.4 +73 

75 0.4 +75 
100 +) 0.3 

2-OC 72 Matched pair for A.F. class B. 

~~ at —Vcs = 0.7 V and —Ic = 80 mA = 1.15 
hrat 

OC 74 Low power 20 ') 20 6 300 135 0.22 t 75 
output 20 ') 20 6 300 ') 330 +) 0.09 
vansistor 

2-OC 74 Matched pair for class B. 
first 

at —Vcs = 6 V and —Ic = SO mA = 1.15 
hwst 

OC 75 General ') 30 30 75 0.4 +75 
purpose ') 30 50 

[) At higher temperatures the dissipation must be Berated, according to the given K. 
+) A[ base-to-ground impedance <300 L2. Stabilisation must be provided. 

Cl6 +) When used with cootin¢-fm, and mounted on a heat sink o[ at least 12.5 cm' 



T ma = 25 °C Mechanlcd outline 

hss h~. 1aa 

Mc/x 

30 0.6 
at: —Ic = 0.5 mA 

—Ycs=2V 

45 0.7 
at: —Ic = 3 mA 

—Vcs=2V 

50 
at: — Ycs = 0.7 V 

—Ic = 80 mA 

0.8 

100 
at: — Ic = 50 mA 

—Vcs = 6 V 

1.1 

b 

mox 157 ~ 

90 
at: —Ic = 3 mA 

— Vcs = 2 V 

0.8 

G17 



Type De- T°mo = 45°C 
rcrip-
tion —VCB 

-YCBM 

max 

—Vcs 
-VCPM 

maz 

—YBB —Ic 
-VBBM —ICM 
max max 

Pc 

max 

Kt) 

max 

T1 

max 

V V mA mW °CImW °C 

OC 76 Switching 32 s) 32 10 125 75 0.4 t 75 
and 32 
pulse 

s) 32 10 250 s) 100 ') 0.3 

OC 77 
oscillator 
circuits 60 s) 60 10 125 76 0.4 t 75 

60 s) 60 30 250 °) 100 s) 0.3 

OC 79 Output 26 s) 26 6 300 135 0.22 t 75 
transistor 26 r) 26 6 300 s) 330 s) 0.09 

OC 80 Switching 32 °) 32 20 300 135 0.2?. t75 
and 32 
pulse oscil-
lator circuits 

e) 32 20 600 s) 330 s) 0.09 

OC 139 N -P-N —20 e) —20 —20 —200 60 0.5 t 75 
High —20 
speed 

') —20 —20 —250 

OC 140 
switching 

—20 s) —20 —20 —200 60 O.5 } 75 
—20 ~) —20 —20 —250 

OC 169 I.F. ampt. 20 0.5 10 50 0.6 +75 
10.7 Mc/s zo o.s to 

OC 170 Mixer-os- 20 0.5 10 50 0.6 t 75 
cillator short 20 
wave I.F. 
amp]. 10.7Mc/s 

0.5 10• 

OC 171 Preampl. 20 0.5 10 50 0.6 t 75 
osc0llator 20 
mixer for 

0.5 30 

F.M. 

t) A[ higher temperatures the dissipation must be Berated, according [o [he given K. 
%) A[ base-[o-ground impedance < 300 SZ. Stabilisation must be provided. 

C18 s) When used with cooling-fm, aed mounted on a heat sink oC at least 12.5 cm°. 



T°mn = 25 °C Mechanics! outline 

hna hto faa 

MC/I 

100 0.9 
eC —Fc = 50 mA 

—Ycs = 1 V 

100 0.9 
at: —Fc = 50 mA 
—Vcs = 1 V 

60 
at: —Ic = SO mA 

—Vcs = 6 V 

0.8 

200 2.0 
at: —Ic = 50 mA 
—Vca = 1 V 

mar 1S7 ~ 

red dot 

40 6.0 
at: —Ic = 50 mA 

—Vcs = 1 V 

90 12 
at: —Ic = 50 mA 
—Vcs = 1 V 

100 h 
at: —Ic = 1 mA = 

—Vca = 6 V 70 Mc/a 

100 
at: —Ic = 1 mA 

—Ycs = 6 V 

I~ 

70 Mc/s 

100 h 
at: —Ic = 1 mA = 

—Ves = 6 V 65 Mc/a 

C19 



SILICON 

Type De- T m° = 45 °C 
scrtp-
Non —Vca —Vca —Van —Ic Pc K~) Tj 

—Vcasr —Vcax —Vsnsr —Icar 
max max max max maz max max 

V mA mW °C/mW °C 

BCZ 10 AF 
vansistor 

25 
23 

23 
23 

20 
20 

50 
30 

210 0.3 t 130 

BCZ it Medium 
frequency 
transistor 

23 
23 

23 
23 

20 
20 

30 
30 

210 0.3 t 130 

BCZ 12 A.F. 
vansis[or 

60 
60 

60 
60 

30 
30 

30 
30 

210 0.3 t 130 

PHOTO 

Type De-
scrtp-
tton 

Ta„a = 45 °C 

—Vca —Vcau —Ic —Icu Pc 

Dark current 
of 

K>) —Vca=4.SV 

V V mA mA mW °CImW µA 

OCP 70 General 7.5 7.3 20 20 23 0.4 G 323 
Purpose 

~) At h1¢her temlxra[ures the dissipatlon must Ife derated, accordin¢ to the given K. 

C20 



TRANSISTORS 

T .°a = 25 °C Mechanical outline 

hFe Lta Jaa 

Mc/s 

20 
at: —Ic = 1 mA 

—Yca=6V 

1.0 

35 
at: —Ic = 1 mA 

—Vca=6V 

1.5 

15 
aC —lc = 1 mA 

— Vice = 6 V 

1.0 

max 75.7 
 ~E 
  B 

red dot C

TRANSISTOR 

Light current — Vcs = 2 V Spectral 
and uniform response 
illumination of 75 ft candle 

µA µ 

Mechanical outline 

> 750 0.5 — 2 
max 15 

m?~/ ,\ 

~~\` i 
mkured dot 

C2l 



NOTES: 



CATHODE-RAY TUBES 

D1 



d 
H 

PREFERRED INSTRUMENT TUBES 

Screen 
diame(er short 

Type number Post-
Persis(ence of phosphors acce[er-

medium ions very Jong Hea(!ng DeXec(ion a[lon 

2} cm (1") DH3-91°) 6.3 V-0.55 A asym.-sym. 

7 cm (3") DB7-5 DG7-5 DR7-5 DP7.5 sym.-sym. 

DB7-6 DG7-6 DR7-6 DP7-6 

DG7-31/01 

6.3 V none 
 0.3 A 

DB7-36r) DG7-32/01 DN7-36t) 
DB7-78t)°) DG7.36i) DN7-78r)[) 

DH7.78t)% 

sym.-asym. 

with 

3WP11[ ) 3WPlr) 3WP2[) 
6.3 V 
0.6 A none 

10 cm (4") DB10-78t)°) DH10-78[)°) DN10-78t)°) DP10-78t)°) 6.3 V with 
0.3 A 

DHM10-93t) 6.3 V 
0.55 A sym.-sym 

13 cm (5") DB13-34i) DH13-10 DP13-3d[) 6.3 V 
DG13.34t) 0.6 A 

DB13-76~)+) DH33-76[)+) DN13-76 6.3 V 
D613-78~)°)°)°) DH13-78[)°)°)°) DN13-78 0.3 A 

16 cm (St/s") DB16.22 DG16-22 DP16-22 
(rectangular) 0.3 A 

6.3 V °) sym.-asym. none 

[) Oat face °) both pairs of plates aze suitable for symmetrical or asymmetrical deflecdon °) automatic focus ~) aluminized 
screen °) helical post-deflection acceleration electrode °) side contacts °) the vertical deflection systems are intended for asym-
metrical deflection. the horizontal system for symmeMcal deflectlon 



PREFERRED TYPES 

TELEVISION PICTURE TUBES 

Screea 
diameter 

Type number 

A7 cm (19") AW47-91 

Screen 
diameter 

Type number 

59 cm (23") AW59-90 

Deflection angle 110°, electrostatic focusing, magnetic deflection. With outer coating, withou[ ton trap, with filter glass. spherical 
face, aluminized screen 

b 



b 
A 

Tube type Sereen 
diameter 

very short short 

Persistence of phosphors 

long very long 

RADAR TUBES 13 cm (S") ......... 

31 etn (12") .... 

41 cm (16") ..... 

...._..._AL 13.36[) 
._..AL22-IOs) 

.AL31-1 Os) 

...._ ............................_.........._...........MF41-l0i) 

FLYING SPOT 
SCANNERS 

VIEWFINDER 
PROJECTION 
TVBE (large screen) 

13 cm (S") .......... 

......MC13.16t) 
MK13.168) 

.MW13-35t) 
MW13-38t) 

MONITOR 21 cm (8}") ...__.__...._....._..._._.__._........._.__.___.AW27-80°) 

36 cm (14") f MW36-67") ....._..._ .............._......._...._.....__..._.._.... 
AW36-48 

t) No outer coating; no ion trap: clear glass spherical face. 
~) Outer coating; no ion trap: clear glass spherical face. 
1) Outer coatlng; no ion trap: flat face. 
h Outer coating; no ion trap: filter glass spherical face. 

Heating — 6.3 V - 0.3 A. aluminiud screen. 
,i) Ou[er coating; ion trap; clear glass spherical [ace. 



PREFERRED 3" IMAGE ORTHICONS 

Type 
number 

DescrinNon Specific properlteJ dDDllcatlons 

t ) 5820 General-purpose 1. High sensitivity. 
image orthicon. 

1. Outdoor broadcast. 
2. Studio operation. 
3. Industrial TV. 

t ) 55807 General-purpose image orthi- 1. Same high sensitivity as SR20. 
con identical to 5820 but 2. Simplified adjustment. 
equipped with additional field- 3. Improved blacklevel uniformity, 
mesh and suppressor grid. 4. Practicatly no beampulling effect. 

1. Outdoor broadcast. 
2. S[udlo operation. 
3. Industrial T V. 

i) 55809 Low-noise image orthicon 1. High signal to noise ratio 
with high storage capacity 2. Improved blacklevel uniformity. 
relative to 5820 and 55807. 3. Simplified adjustment. 
Equipped w-i[h fieldmesh and 4. No beam-pulling effect. 
Suppressor grid. 

1. Studio operation. 
2. Outdoor broadcast. 
3. Video tape recording. 
4. Colour TV with se-
quential or simultaneous 
pick up. 

t) required scene brightness with f/5.6:5820 and 55807-100 lux: 55809-250 lux. 

d 



INSTRUMENT 

Type Screen[) Deflection Heater Operating characteristics 
system 

Max. Double Vr h Vv'+ Voe Vas Vve Vos 
diam. electro- (V) (A)  
(mm) static (V) 

DH 3-91 30 sym- 6.3 0.55 500 
metrical 
or 
asYmme-
trlcal 

DB 44 sym-
DG 4-1 meMcal 
DP 

DB 44 DaDa' 
DG 4-2 asymme-
DP Mca( 

.3 0.31 800 

DB 71 sym-
DDPG 7-S metrical 

DR 

DB 71 DzDs' 
DG asymme-
DP 

7-6 
trlcal 

DR 

.3 0.31 800 

DG 7.31/0171 

DG 7-32/01 

DsDa' 
asymme-
trical 

sym-
metrical 

 6.3 0.3 500 0-120 

DB 77.8 sym- 6.3 0.3 1500 247-
DG 7-36 metrical 397 
DN 

DB 77.8 sym- 6.3 0.3 1200 300 300 20-150 
DH 7-78 metrical 
DN 4000 1000 1000 35-165 

D6 ')s) Bee p. D20 



TUBES 

Oiler. DeAecl. Capaclfances Overall Base connections 

charact. factor lensth 

Vos —Nuts) M 1 M 1 Cmni Caaaa' max 

(V) (V/cm) (p F) (mm) 

500 8-27 45 52 105 

0.6 0.8 160 

200- 0-50 40 62 
0.7 0.9 300 

0.6 0.8 160 

20- 0-50 40 62 
0.7 0.9 300 

500 50-100 21 37 

1200 36-72 3.7 11 

1000 30-60 12 35 

gJ 
a 

D2' 

D7' p ~ 0 9z 

D 

01 ~o o" al 
lk f 

Loctai 9p. 

D7 



Type Screen') Deflection 
system 

Heater Operating characterisJtcs 

Maz. Double V~ Il Vov V a Voa Vva Vos 
diam, electro- (V) (A) 

(V) (mm) static 

DB 71 symm. 6.3 0.55 1000 210-

DH 7-91 

DN 
or 
asymm. 

320 

DB 97.5 sym- 6.3 0.3 2000 400- 

D 10-2 
metrical 720 

DR 

DB 97.5 DaDi 4.0 0.56 1000 200-

DG 30-3 asymme- 340 
DR [rical 

DB 97.5 DaD a' 4.0 0.56 
DG 10-5 asymm. 1000 

DR with 200--1000 
2500 accel- 

erasion 
340 

DB 97.5 symm. F,3 0.3 2000 
DG with -2000 400-
DP 

10.6 

DR 
accel- 
era[ion 

4000 720 

DC 10-74 97.5 symm. 6.3 0.3 2000 
with 400. -2000 

4000 accel- 
erasion 

720 

DB 102 Sym- 6.3 0.3 2000 
2000 2000 DH metrical 400-

4000 10-78 
DN 700 

DS 

OP 

t) h aee 0. D20 



charact. 
Oper. Deflect 

factor 
Capacitances Overoll 

lenarh 

Vr ~ —Vsis) M l M 2 Cmoi Cnapa' max 

(V) (Vlcm) (pF) (mm) 

1000 28-65 12 20 2.2 1.8 2s7 

2000 45- 
100 

28 37 1.9 2.s 341 

1000 78-46 Is 18 1.9 2.6 344 

1000 18-46 
15 IS 

1.9 2.6 344 
27 31 

2000 4.5-100 
29 37 

1.9 2.5 341 
36 4s 

2000 45-100 

29 37 
1.9 2.s 341 

36 4s 

200o as-7s 
16 38 

1.7 2.1 sos 
1R 48 

Base connections , 

9! 

D1' o 
Dl °on
929 t# 

0~ 
Ol OP 9~.9~ 

Y7 p ° po D2' 
M ~~ ~D3 
9 

Maq~al 

J 

as! ~ (~ o IDz 

Fl 

D9 



Type Screens) Deflection 
system 

Heater Operatin8 c)taracteristfcs 

Max. Double VI Ir Vv+ Vva Vos Vr° Vvo 
diam. eiectro- (V) (A) 

(V) (mm) static 

DHM 108 symm. 6.3 0.55 3000 1500 320-
10-93 or 

asymm. 
420 

DH 30-94 108 

sym- 6.3 0.55 4000 2000 460-
metrical 530 

DB 
DG 

135 symm. 
with 

6.3 0.3 2000 

13-2 
DP accel- 2000 400-
DR erasion 720 

4000 

DH 13-10 137 symm. 6.3 0.55 ~) a) a) 1500 200-
or 
aSYmm. 

a) 500 

DG 13.32 135.4 sym- 6.3 0.6 2000 340-
metrical 640 

DB 134.5 sym- 6.3 0.6 3000 1500 300-
DG 13-34 meWcal 515 
DP 

4000 2000 400-
690 

D10 ')~) see p. D20 ~) V s, Voe and Vav connected to v° °) Voa and , v = 15kV 



Oper. DeRect. Capacitances Overall Base connections 
charact, factor len¢th 

V a —V ~a) M I M 2 Coio~~' Caana' max 

(V) (Vlcm) (pF1 (mm) 

1500 40-95 27 27 < 0.1 < 0.1 393 

2000 28-60 23 37 1.5 1.6 392 

21 24 

2000 45- 1.9 2.5 435 
100 

26 30 

1500 42-90 2.7 11 2 2 508 

2000 < 90 21 26 I.5 2 384.5 

1500 34-56 13 18 

2000 45-75 1S 23 

g~ 

•- D1 D1~ 

t 

9Zg~ 

_ 
Duodeca~ 12 p. 

Dll 



TYDe Screetti) DeRecrion Heater Operating characteristics 
system 

Max. Doable V! !t Vav Vve Vas Vsn V s 
loam. electro- (V) (A)  
(mm) static (V) 

DB 

DH 13-76 
DN 

134.5 sym-
metrical 

6.3 0.3 

4000 

2000 2000 2000 220-
710 

DB 
DH 13-78 
DN 

12000 

DB 
DH 13-79 
DN 

10000 1670 1670 1670 180-
590 

DH 13-97 137 symm. 
or 
asymm. 

6.3 0.55 10000 4000 1800 1800 440-

560 

DB 
DG 16-22 
DP 

]58 
x 
67.5 

symm. 
or 
asymm. 

6.3 0.3 5000 600-
700 

t) ~) See D D20 
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Oiler. Deflect Capacitances Overa!! Base connections 
cluiract. factor length 

Vqp —Yp~p) M 1 M 2 CDID L~ COHDH max 

( V) (V/cm) 

2000 60-96 

8 36 

1.5 

1670 50-80 6.5 30 1.5 

1400 45-90 12 26 1.7 

1800 25-70 48 53 

(pF) 

2 

1.9 

(mm) 

468 

2.3 452 

430 

f / 92 
Dihepwl 14p. 
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RADAR 

TYDe Screen J) Heater Operating charac[erisJics 
Round 
Useful Vr Jr V Voa Vaa Voa Vsa 
diam. (V) (A) 
(mm) (V) 

AL 13-36 lOS 

AL 22-10 200 6.3 0.3 12000 12000 —200/ 

t 200 
12000 300 

AL 31-10 265 

MF 13-1 108 6.3 0.3 7000 7000 250 

MF 31-22 287 6.3 0.3 9000 9000 300 

MF 31-55 265 6.3 0.3 15000 15000 300 

MF 41-10 36S 6.3 0.3 15000 15000 300 

D14 1)~ see p. D20. 



TUBES 

characteristics itances 
Operating Capac- Overall Base connections 

length 

—Vrt°) Ire 
(V) (µA) 

Cot 
(pF) 

maz min 
(mm) 

30170 —15/t15 <8 408 392 

32181 <10 471 455 

30170 <8 519 505 !,\l o g2 

D13 



PICTURE 

Type Screen[) Deflec- Heater Operating 
 tion charact. 
Round Rectangular system 

Usehd Useju] Useful Useju! Dou- Vr Ir Vrn t,a 
diam. diag. width height ble (V) (A) (V) <V) 
 mag 

min. (mm) netic 

AW 36-80 330 306.5 241 10000 —]00f 
~ 200 

6.3 0.3 
12000 —70f 

Wi[h 
ion 

+230 

AW 43-80 390 362 273 [rap 140W —103/ 
[YPC 
55402 

+ 203 
6.3 0.3 

AW 53-80 511 482 378 16000 75! 

t 235 

AW 43-88 400 374.5 295 

With-

AW 53-88 514.5 484 382.5 
out 
ion 6.3 0.3 0-400 14000 
trap 16000 

AW 61-88 579.5 544.5 428.5 

AW 43-89 400 374.5 295 

With-
out 
ion 6.3 0.3 16000 0-400 
[ran 

AW 53-89 514.5 484 382.5 

AW 47-91 446 384 305 With-
out 
ton 6.3 0.3 0-400 16000 
[rap 

D16 

AW 59-90 566 489 385 

tla) see page D20. 



TUftES 

OPera[irtg Cavac- Overa7f Base connections 
charac[eristics i[ances fen8th 

V,e —Vpia) Cvi max min 
(V) (V) (pF) Cmm) 

300 40-80 7 

300 40-80 7 

300 30-72 6 

600 43-91 7 

500 38-81 

6 

400 38-96 

368.5 352.5 

407 387 

492 472 

325.5 312.5 

381 

411 395 

280.5 267.5 

336 320 

304 291 

386 370 

~~ 
Dlss 

00 

D[o~o g3 

f f Duodecal 7p. 

n~ 

m 

O°~ 

r 
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Tyve Screen') DeXec- Heater Operating 
 Lion charact. 
Round Rectangular system 

Useju( Useful Useju7 Useful Dou- If Il as Vpa 
diam. diag. width height ble (V) (A) (V) (V) 
 mag 

min. (mm) netic 

MW 36-24 

With 
ion 
trap 

318 288 217 type 6.3 0.3 
55402 

1000 

MW 36.44 318 288 217 6.3 0.3 12000 0-250 

MW 43-64 

wim 

ion 
[rap 
type 
55402 

390 362 273 6.3 0.3 14000 0-250 

MW 43.69 = MW 43-64 (except [or the metal backing) 

t)$) see p, D20 

D18 



Operating Capac- Overall 
characteristics itances length 

Vas 
( V) 

—T'at~) 
( V) 

Coi 
(pFJ 

max min 
(mm) 

Base ccnnectians 

250 33-72 6 433 413 

250 33-72 7 433 413 

300 40-86 495 475 

~~ 

D19 



Type 

min. (mm) 

MW 53-20 506 485 

MW 53-80 51l 482 

MW 61-80 576.5 544.5 

Sereent) Defiec- Heater Operating 
 !i n charoct. 
Round Rectangular system , 

Usefu! Useful Useful Usefu! Dou- Vr It Voa va 
diam. diag. width heisht b!e (V) (A) (V) (V) 

mag 
netic 

360 

With 6.3 0.3 14000 0-300 
ion to 
trap 16000 

378 type 
55402 

428.5 

[) The second letter of [he typenumber indicates the colour of the luminescent screen: 
B = blue, short persistence P = double layer screen. Blue of short persistence 
F = orange, very long persistence followed by greenish yellow of very long per-
G = green, medium persistence sistence 
H = green, long persistence R = greenish-yellow, long persistence 
L = orange, long persistence W = white, medium persistence 
N = green, long persistence 
a) Grid voltage for visual cut-of[ 

D20 



Operating Capac- Overall 
characlerislics itances lens(h 

Voa —Vale) Cry maz min 
(V) (V) (pF) (mm) 

Base connec(ionr 

300 40-80 

591 571 

7 Sl4 494 

as<O 

sa 

Duad~ul 7 

D21 



PROJECTION TUBES 

TYPO Screen[) Heater ODerafing Capac- Overaff 
Round characteristics ifances length 
Uaejul 
diam Vr Ir Yo V e Vars) Cv max min 
(mm) (V) (A) (V) (V) (V) (p F) (mm) 

Base conrsecfions 

MG 
MU 6-2 
MW 
MY 

55 6.3 0.3 25000 25000 40-90 6.3 268 256 

MG 

Mµ,13-38 

72x 96 6.3 0.66 50000 100- 
170 

< 10 374 354 

MY 

r) The second letter of the [ypenumber indicates the colour of the luminescen[ screen: 
G = Yeliowlsh green; U = Blue; W Whlte; Y Yellow 
~) Gdd vol[a8e for visual cu[-off 



T.V. STUDIO TUBES 

Type Screent) Heater Operating Cap. Overall Base connec7ions 
choracrertsdcs lerss7h 

Round Rectangular 

Useful Useju! Useiui Useful Vr It V Vsa Vas —Vaal Cot max min 
diam. drag, width heirhr (V) (A) (pF) (mm) 

mtn. (mm) (V) 

AW 155 124 93 6.3 0.3 V a = 12000 300 30-80 <8 347 331 
17-20 —200 
Monitor to 

} 400 

AW 195 I80 135 6.3 0.3 Voa,Ba —30 400 40-80 <8 274 2.56 
21.80 to 
Monitor = 9000 1200 

AW 3l8 2S8 217 6.3 0.3 Voa= 14000 300 30-70 <S 457 437 
36-48 —200 
MORltor to 

} 200 

MC 57.5 6.3 0.3 25000 25000 40-90 6.3 278 266 
6-16 
Flying 
spot 
aeapRCr 

as ;o 

Oats 

Oaa.os 
atas m 

QataS 
;~. 

a 

s 

t) The second letter of [he typenumber indicates the colour of [he luminescent screen: C = blue violet, very short persistence; 
K =green, vcry short persistence; W = white, medium persistence; a) Grid voltage for visual cu[-otf 

d 



v 

T.V. STUDIO TUBt:S 

Type Screenr) Heater Operating Cap• Overall Base cannectlona 
characrerisNcs length 

Round Reclangufnr 

Useful Useful Urefu! Useful V~ 6 Y, as Vr a —Vrra) Cnr max min 
dram. diag. width height (V) (A) (pF) (mm) 

m/n. (mm) (V) 

MC 108 6.3 0.3 25000 25000 50-1006.5 347 329 
13-16 
MK 
13-16 
Flying 
epo[ 
scanners 

MW 108 6.3 0.3 7000 7000 300 30-70 G 30 287 271 
13-35 
View-
finder 
tube 

MW 
36-67 
Monitor 

318 288 217 6.3 0.3 14000 14000 300 30-70 <8 457 437 

f 

`'''9 

r Octal ev. 

a.93♦~ 

r) The second letter of the typenumber indicates [he colour of [he luminescent screen: C = blue violet, very short persistence; 
K = green, very short perststence; W white, medium persistence; °) Gr1d voltage for visual cut-otf 



IMAGE ORTHICONS 

Type Vt !t Scanning system Image system Descrip[!on 
(V) (A) 

5820 Photocathode: 
Semi-transparent 
Rectangularimage 

55807 6.3 0.6 Focusing: magn. (4 x 3 aspect ratio) 
Deflectlon: magn. Useful diagonal 

min 40 mm 

55809 

General-purpose Image orthicon 

General-purpose Image orthicon Identical [o 
5820 but equipped with additional field-mesh 
and supreesor grid 

Low-noise Image or[hlcon with high storage 
capacity relative to 5820 and 55807. Equipped with 
field-mesh and suppressor Rrld 

IMAGE ICONOSCOPE 

5854 6.3 0.63 Focusing: magn. Photocath: 12 x 16 mms Required illumination for average scene, 

Deflection: magn. Signal electrode: 45 x 60 at F: 2 1500 Lux 
Cut-off voltage: —30 mms 
to —70 V 

VIDICON 

55850 6.3 0.09 Focusing: magn. Photocathode: 
Deflection: magn. Rectangular image 

(4 x 3 aspec[ra[to) 
Useful diagonal 
max. 16 mm 



NOTES: 



TRANSMITTING TUBES 

E1 



PREFERRED HIGH TENSION RECTIFYING TUBES 

Maximum peak 3 kV 
im~erse voltage 

IOkV 13 kV/IS kV 2IkV 27kV 

Maximum 0.25 A a)DCGI/250 DCG4/1000Gx) 
d.c. output DCX4/1000x) 
current 

1.25 A DCX4;SOOOx) 

1.5 A DCG5/5000GBx)") 
DCG515000GSa)a) 

2.5 A DCG9/20x) DCG12/30r)a) 

3.— A DCG6/18x) 

15.— A DCG7/100t)a) 
DCG7/100Bt)a) 

~) Grid controlled. x) Mercury vapour filled. x) Xenon Riled. a) 13 kV. 



TRIODES. TETRODES. PENTODES 

Out Wt HF 
class C 

snodemodula-
tion C.C.S. °) 

(watts) 
30 

4.2 

8.1 

175 (6) 

28 

31 (13) 

34 

71 (64) 

75 

140 

150 

180 

204 

2t0 

300 

482 

505 (107) 

510 

1050 

1200 

2700 

4700 

5500 

28000 

42000 

80000 

( 

( 

t) QQC04/15( 

t) QE06/50(8071 

Frequency 

(Mc/s) 
60 120 200 400 600 

100 I 1 0 300 500 890 

QQE02 /5(6939) 

t} QQE03,~20(6: z) 

q QE05/40Ii(6~su) 
t) QE05j40(6:tb) 
 '---~ 

:) PEI/100(boes) 

'-) QELI/150 (+xtsoa) 

t) QEOB/200 

t) TB2.S;300(sabb); TB2.5; 400 t) 

:)Q83Si750( 

784/1250 (ss6s) 

~) QBS/1750(6a:9) 

~ QBLS/3500(bax6) 

3) QBWS/3500(6as) 

~) TBL7/6000(6961) 

3) TBW7/6000 (69eo) 

x) TBL12/40 

~) TBL12/50 
3) TBW12,50 

( 

r)TBL12;700(bucs) x) TBLIS/I25 
3) iB\\"12!100(sanl; 3) TBW15/125 

—O 

Radiation cool d ~) Forced-air cooled ~) Water cooled ~) Commercial Conlin uous service 

Preferred types arc shown in bold print 

/ At this frequency output is beginning to decrease 
t ~— Frequency for dzcreaud output value as indicated between brackets 
" --~"~—Maximum operating frequency (...J EIA number 

E3 

v eras 



1 K1VLL'J'. '1'L~'11iUllYA'. Y~1V'1'Vll1;J 

Output HF 
class C- 

telegraphy 
e) 

C.C.S• 
(watts) 

60 

3I 

Frequency 
(A1c/s) 

I 

100 

0 200 

I50 
500 890 

600 

$.$ 

74.5 

26.6 

40 

48 

( 
52 (S 

90 

132 

195 

200 

275 

280 

375 

390 

475 

510 

835 

840 

1000 11100 
1650 

1690 

1760 

z7zo 
4100 

( 

l(
S

6900 { 
( 

8000 j 

12000 s) 

3) QQEB2/$(693 ) 

. t) QQ603/12(s36o) 

q QQCO4p5(sass) , 

t) QE06/50(SI07) ' 

t) QQE03/20(szsz) 

~) QE05/4b(otao) 
t) QE05/4dH(ats9) 

~ 

t} QQE06/40(sava O

t)PE1/]00(6oe31) 

z) QELI /1150 @xtsan) 

t) QE08/200 

t) QB2/250(et3) 

t) QB3/200(a-csn 

t) QB3/300(mss) 

t) TB2.5/300 (sass); TB2.5/400 r) 
-0

I 
~)TBL2/300 (rooa) 

C 

I 
z) TBL2/400 

—0--
I 

a)QBIA/~00 

t) TB3/750(saax) 

q QB3.5/790(ets6) ; t) QB4/1100~ ~~ . G

t) TB4/11500 

t)~ TH4/1250 (saga) 

r3) QBS/1750(sox9) 

3) Tss/zs(w(xo9=) ~ 
2) QBLSI3500(ooxo) 
3) QBWS/3500(60x5) I J 

z) TBL6j6000(s9za) 

3)TBW6/6000(s9za) ' 

7) TBL7/8000 (59ct) 

~)TBIb/20 
a) TBW6/20 I 

t) Radiation cool d z) Forced-air cooled 3) Water cooled <) Commercial contineous service 
White level TV service Preferred types are shown in bold print 

 .At this frequency output is beginning to decrease 
E4 r ~At this 4equency output is 60% 

~ ~— Maximum operating frequency ( ) E I A number 

9pt B6 



Output HF 
class C- 

telegraDhY 
<) C.C.S. 
(watts) 

15 
I 30 

Frequency 
(Mc/s) 

19000 
( 2) TBL32/25(6ste) 

f 3) Tswlz/25(esn) 

40000 ~) TBL12/40 

( ~ TBL12/50 
90000 f 3) TBW12/50 

108000 ~ z) TBL12/IOOlaovaj x) TBL15/1?S 
3) TBw12n00(mrt) ; ~) TBwuqu 

Radiation cool d ~) Forced-air cooled ~) water cooled +) Commercial continuous urvice 

 At this frequency output is beginning to decrease 
~At this frequency output is 60% 

~~'h Maximum operating frequency 

PREFERRED INDUSTRL4L GENERATING TUBES (TRIODES) 

Output 
(kUowatts) 30 

Frequency (Mc/s) 
SO 100 150 470 

3)0.29 
3)0.48 
3)0.665 
1.65 
2.84 
4.2 

18.-

26.-

39.— 

i 308.—

TBL6/14 
TBW6114 
TBL12125 
TBW12/25 
TBL12/38 
TBW12/38 
TBL12/100 
TBW121300 

TB4/1500 
TBS/2500 
TBL6/4000 

f TBL7/8000 
l TBW7/8000 

TB3/750 

TB2.51400 
TBL21400 

') Typical operating conditions for indusMal H.F. generators. 

B5 



Type Vr I~ 
(V) (A) 

Vv 
max 
(V) 

Vva 
max 
(V) 

Wa 
max 
(W) 

Full ratings Operation 

Max. 
Ire4. 
(Mcls) 

Wv
(W) 

'0 
(%) 

MAW 12115 21.5 79 12000 — 15000 20 20000 67 C telegr. 
— 42000 66 B mod.i) 

PAL 12/15 22 80 12000 2000 8000 20 13000 62 C telegr. 
20 4000 33 B teleph. 
20 2900 37 C gaga mod. 
20 7500 70 C aga mod. 

PAW 12/15 22 80 12000 2000 12000 20 15900 61 C telegr. 
20 3500 33 B teleph. 
20 2900 37 C gzga mod. 
20 7500 70 C aga mod. 

PB 2/200 12 3.35 2000 400 110 20 270 71 C telegr. 
20 45 29 B teleph. 
20 147 72 C aga mod 
20 124 69 Can. mod. 
20 43 32 Cgs mod. 
— 400 70 B mod.i) 

PB 2/500 12 7.3 2500 500 250 30 600 70 C telegr. 
20 90 2G B teleph. 
10 325 69 C aga mod. 
20 100 28 Cgs mod. 
— 1000 70 B mod.i) 

PB 3/800 12 8.5 3000 600 450 10 1200 72 C telegr.a) 
10 190 30 B teleph. 
10 580 71 C aga mod. 
10 200 35 Cgs mod. 
— 1600 69 B mod.i) 

PE 05125 12.6 0.7 500 300 12 100 33 73 C telegr. 
100 6 33 B teleph. 
100 20 71 Casa mod. 
551165 9 43 C freq. mul [. 

[) Two tubes. a) Vva=Vva. 
E6 



Reduced ratings Base Accessories Dimensions 

 Socket  
Freg. Wo 17 
(Mc/s) (W) (%) 

Type 
number 

Description max max 
diam. /enSfh 

!mm) 

— 
— 

— 
— 

— 
— 

— 
— 

K 707 
40614 
40632 (2 x) 

62 960 $3 
62 961 23 
(2x) 

Water iacket 
Grid brakce[ 
Prorective cap for 
grid seal 
Rubber washer 
Rubber washer 

104 811 

$0 
$0 
$0 
$0 

— 
— 
— 
— 

— 
— 
— 
— 

— 
— 

K $00 
40602 
40632 (6 x) 

Housing 
Supporting ring 
Protective cap for 
grid and Blament seals 

234 $2$ 

$0 
$0 
$0 
$0 

— 
— 
— 
— 

— 
— 
— 
— 

— 
— 

K 710 
K 712 
40607 
40632 (6 x) 

ZA 287 46 
62 960 81 

Water Jacket 
Filter 
Key 
Proactive cap for 
grid and filament aeals 
Rubber washer 
Rubber washer 

140 $41 

60 
60 
60 
60 
60 

152 
3$ 
77 
7$ 
32 

$8 
2$ 
$1 
$0 
24 

Spec. 7p. 
40207 

40600 (2 x) Cllp $3 16$ 

60 
60 
60 
60 

312 
$0 
17$ 
4S 

$$ 
22 
$1 
22 

Special 
40200 

40600 (2 x) Clip 82 276 

60 
60 

488 
67 

$$ 
21 

Special 40626 (2 x) 
40201 

Clip 106 293 

167 1$ $$ Spec. 8 p. - 3$.3 104 
- — — 40210/02 

SI 



Type VI If V° Va a Wa 
(V) (A) max max max 

(V) (V) (W) 

Fu[[ ratings Operation 

Max. W° 
frea. (W) 
(Mcls) 

t1 
(% ) 

PE 06/40E 12.6 0.65 20 45 69 C telegr. 
20 11 31 B teleph. 
20 40 70 C aga mod. 

PE 06/40N 6.3 1.3 600 300 25 214 27 52 C freq. mult. 
— 100 71 B mod.t) 

PE 06/40P 6.3 1.3 

PE 11100 12.6 1.35 1000 300 45 60 132 74 C telegr. 
60 23 34 B teleph. 
60 75 78 C agz mod. 
60 27 37 Cgs mod. 
— 194 72 B mod.')a) 

QB 2/250 10 5 2250 1100 100 30 275 76 C telegr. 
30 50 33 B teleph. 
30 180 75 C aga mod. 
— 490 68 B mod.t) 

QB 3/200 6 3.5 3000 400 65 50 280 S1 C telegr. 
— 230 84 C aga mod. 
— 270 68 B mod.t) 

QB 3/300 5 6.5 3000 600 125 120 375 75 C telegr. 
120 58 32 B teleph. 
120 300 79 C aga mod. 
— 550 72 B mod.t) 

QB 3/300GA For further data see QB 3/300 

QB 3.5/750 5 14.1 4000 600 250 75 1000 80 C telegr. 
1000x) 75 126 33 B teleph. 

75 510 75 C aga mod. 
— 1240 75 B mod.t)a) 

QB 3.51750 For further data see QB 3.5/750 
GA 

QBL 3.51 4 60 3300 600 1200 600 1930 65 C telegr. 
2000 -F 

1404) 

r) Two tubes, a) /ai=0. a) A.F. operation as cathode follower. Bottompinseal temp. 
ES max. 120 °C. 4) Power transferred from driving stage included. 



Reduced rarinss Base 
Socket 

Accessories Dimensions 

Freq. Wo 
(Mcls) (W) 

11 
(%) 

Type 
number 

Description max max 
diam. lersgth 

(mm) 

60 
60 
60 
— 
— 

36 
6.5 
20 
— 
— 

62 
2Q 
55 
— 
— 

Metllum 7p. 
40220 

28 906 022 Cap 51 146 

Medium Sp. 
40219 

28 906 022 Cap 51 146 

P 5900/02 28 906 022 Cap 51 134 

— 
— 

Septar 
40202 

47 110 

120 
120 
120 

126 
34 
80 

70 
30 
67 

Giant 7p. 40619 Cap 66 191 

220 
220 

110 
75 

63 
63 

8eptar 
40202 

Cap 60.5 111 

200 
— 

225 
— 

65 
— 

Giaat Sp. 
40211/01 

40624 Clip 62 130 

Metal-shell 
Giant SP. 
40211/01 

69.1 144 

120 
— 

500 
— 

67 
— 

Giant Sp. 
40211/01 

40624 Clip 87 151 

Metal-shell 
Giant Sp. 
40211/01 

87 161 

900 1360 

140') 

53 89 208 

B9 



Type Vr If Va Vva Wo 
(V) (A) max max max 

(V) (V) (W1 

Fu[! ratings Operation 

Max. 
freq. 
(Mcls) 

Wo 
C W) 

Yt 
(%) 

QB 411100 5 14.1 4000 800 400 75 1100 78 C [elegy. 
75 630 76 C aga mod. 
— 1540 66 B mod.')a) 

QB 4/1100 For further data see QB 411100 
G.4 

QB 511750 10 9.9 5000 700 500 60 1760 80 C [elegy. 
60 1200 79 C aga mod. 
— 2220 76 B mod.tl 

QB 5!2000 7.5 22.6 5000 800 800 30 2240 80 C telegr. 

QBL 4/800 5 13.5 4000 500 500 110 930 73 C telegr. 

QBL 
5/3500 

6.3 32.5 5500 800 3000 75 4100 74 C [elegr. 
QBW 110 2700 75 C aga mod. 
5/3500 

QE 04110 6.3 0.6 400 250 7.5 60 8 62 C [elegy. 
75(150 2.3 25 C freq. molt. 
50/150 1.5 19 C freq. molt. 
60 5.8 60 C aga mod. 

QE 05/40 6.3 1.25 600 250 20 60 52 77 C telegr. 
60 34 75 C aga mod. 
— 83 68 B mod.t) 

QE OSl40F 12.6 0.625 See QE 05/40 except for heater rating and base 

QE OS/40H 26.5 0.3 See QE 05140 except for heater rating 

QE 06/50 6,3 0.9 600 300 25 60 40 67 C telegr. 
60 12.5 33 B teleph. 
60 28 71 C aga mod. 
— 80 67 B mod.t) 

B30 t) Two tubes. °) Ivt=O. 



Reduced ratings Base Accessories Dimensions 

Freq. 
(Mc/s) 

Wo 
(W) 

7~ 
{ / ) 

Socket 
Type 
number 

Description max max 
diam. length 

(mm) 

100 
— 

800 
— 

74 
— 

Giant Sp. 
40211/01 

40624 Clip 87 150 

Metal-shell 
Giant 5p. 
40211/01 

87 161 

100 
— 

1300 
— 

72 
— 

Super Giant 
40216 

40626 Clip 118 209 

— — — Giant Sp. 
40216 

40665 Clip 153 248 

67 120 

220 2900 66 

40622 
40634 (4 x ) 
40635 

Grid connector 
Filament clip 
Insulating collar 

97 169 

K 713 
40622 
40631 
40634 (4 x ) 

Water jacket 
Grld connector 
Key 
Filament clip 

70 160 

175 
— 

5.4 
— 

42 
— 

Loc[a19p. 
40212 

38 78 

175 
— 

25 
— 

55 
— 

Octal 
5903/13 

28 906 022 Cap 44 97 

44 96 

125 
125 
125 

20 
8 
14 

60 
30 
65 

Medium Sp. 
40219 

28 906 022 Cap 52.4 146 

E11 



Type Vr I~ Vv Vva Wo 
(V) (A) max max max 

Full ratings Operation 

Max. Wv '0 (V) (V) (W) 
freR. CW) (%) 
(Mc/s) 

QE 08/200 6.3 3.9 825 350 100 30 200 70 C telegr. 
30 130 72 C aga mod. 
- 300 71 B mod.') 

QE OS/200H 26.5 0.7 For further data see QE 08/200 

QEL 1/150 6 2.6 1250 300 150 165 195 78 C telegr. 
- 425 72 B mod. 
165 140 70 C aga mod. 

QEL 11150H 26.5 0.57 For further data see QEL 1/150 

QEL 2/250 6 2.6 2000 400 250 175 390 78 C telegr. 
175 235 78 C agz mod. 
- 600 60 B mod. t) 

QQC 04115 3.15 1.36 600 250 2 x 6 186 33.6 70 C telegr.%) 
6.3 0.68 2 x 8%) 186 7.8 59 C agz mod.%) 

93/186 8 50 C freq. 
621186 10 38 mult.a)a) 

- 16 63 C freq. 
molt.%) 
B mod. 

QQE 02/5 6.3 0.6 250 200 2 x 3 500 5.8 58 C telegr. a) 
12.6 0.3 167-500 2.35 33 C freq. 

molt.') 

QQE 03112 6.3 0.82 300 200 2 x 5 200 18.5 62 C telegr.%) 
12.6 0.41 2 x 7%) 66.6/200 7.8 40 C freq. 

200 8.8 57 mW[.%) 
C aga mod.%) 

QQE 03/20 6.3 1.3 600 250 2 x 10 200 48 80 C telegr. 
12.6 0.65 66.6/200 10 37 C freq. mutt. 

200 31 77 C aga mod. 

QQE 04/5 6.3 0.6 400 250 2 x 8 960 7 40 C telegr. a) 
12.6 0.3 320/960 2.75 15 C freq. 

molt.%)4) 

QQE 04/20 6.3 1.6 750 250 2 x 7.5 200 26 72 C telegr. 
12.6 O.8 200 17 79 C aga mod. 

E12 ') Two tubes. %) Intermittent operation. %) Per system. °) Two systems in push-pull. 



Reduced ratings Base Accessories Dimensions 
 Socket 

Freq. 
(Mcls) 

Wo 
(W) 

11 
(%) 

Type 
number 

Description max max 
diam. length 

(mm) 

— 
— 
— 

Gian[ Sp. 
40211101 

40619 Cap 72 150 

500 140 56 40222 42 63 

500 225 75 40222 42 63 

300 8 34 Local 8p. 
40213 

32 100 

Noval 22 66.7 

— — — Noval 
5908/36 

40647 Tube retainer 22 78 

600 
133.31 
400 
400 

20 
8 

13 

50 
30 

54 

Septar 
40202 - 

40623 Clip 46 86 

40213 46 65 

250 17 53 Sep[ar 40615 (2 X ) Clip 51 84 
40202 

E13 



Type Vi 
(V) 

IJ 
(A) 

Va 
max 
(V) 

Vaz 
max 
(V) 

Wa 
maz 
(W) 

Fa(( ratings Operation 

Max. 
Ireq. 
(Mc/s) 

Wo 
(W) 

7! 
(%) 

QQE 06/40 6.3 
12.6 

1.8 
0.9 

750 300 2 x 20 200 
250 
50/150 
— 

90 
64 
20 
86 

75 
71 
33 
71 

C telegr. 
C age mod. 
C fret]. molt. 
B mod. 

TAL 12110 22 2 x 38 12000 4000 5 
5 
5 
— 

10500 
2000 
7700 
17000 

72 
33 
77 
75 

C ulegr. 
B teleph. 
Can. mod. 
B mod.t) 

TAL 12120 21.5 78 12000 18000 28 
28 
28 
— 

22000 
5000 
9500 
42000 

68 
27 
68 
72 

C telegr. 
B teleph. 
C au. mod. 
B mod.t) 

TAL 12/35 28.3 3 x 
48.5 

15000 18000 20 
20 
20 
— 

48500 
9000 
27000 
80000 

77 
33 
77 
74 

C [elegr. 
B teleph. 
Can. mod. 
B mod.t) 

TAW 12/10 22 2 x 38 12000 7500 5 
5 
5 
— 

15000 
3700 
7700 
30000 

73 
33 
77 
73 

C celegr. 
B teleph. 
Can. mod. 
B mod.+) 

TAW 12/20 For further data see TAL 12/20 

B34 i) Two tubes. a) In howing or jacket. 



Reduced ratings Base Accessories Dimensions 
 Socket 

Freq. Wo ~ 
(Mc/s) (W) (% ) 

Type 
number 

Descripfton max max 
diam. (ersgth 

(mm) 

500 60 60 Septar 40623 (2 x) Clip 49 110 
— — — 40202 
751225 12 23 

20 10500 72 — K 501 or Foot 
20 2000 33 40603 Supporting ring 
20 6000 75 40604 (2 x) Filament 
— — — bracket 

40632 (2 x) Protective cap 
for grid seal 

194 471 

K 503/01 Housing with 226 730 
canaliud 
ou[iet 

40614 Grld backs[ 
40632 (2 x) Protective 

cap for grid and 
filament seals 

37.5 26000 62 — K 505 Housing 226 618 
— — — 40606 Filament 
27 26000 74 bracket 

40632 (6 x) Protective 
Cap for grld 
and filament 
seals 

75 3500 51 — K 700 Water jacket 194 440 
20 3300 53 40604 Filament 495*) 
20 6000 75 bracket 
— — — 40632 Protective 

cap for grid 
Beal 

R 1 366 43 Rubber washer 
62 960 81(2 x )Rubber washer 

K 707 Water jacks[ 226 741 
R 1 367 50 Coatact 811') 

washer 
62 960 53 Rubber washer 
62 960 81 Rubber washer 
(2x) 
62 961 23 Rubber washer 

E15 



Type VJ 

(V) 

It 

(A) 
Vo 

maz 

Wa 
max 

Fall ratings ODeration 

Max. tVo r, (V) (W) 
freq. (W) (%) 
(MclsJ 

TAW 12135G For further data see TAL 12135 107000 74 B mod.') 

TB 2/500 12 7.3 2000 300 20 635 68 C telegr. 
20 124 29 B teleph. 
20 430 71 Can. mod. 
— 900 71 B mod. t) 

TB 2.51300 6.3 5.4 2500 135 150 390 76 C telegr. 

150 65 34 B teleph. 

150 205 80 Can. mod. 
— 700 78 B mod. i) 

TB 2.51400 6.3 5.8 3000 150 For further data 

see TB 2.51300 

TB 3/350 5 6.3 4000 100 40 400 80 C telegr. 
40 285 81 Can. mod.. 

— 421 68 B mod.t) 

TB 31750 5 14.1 4000 250 100 840 77 C telegr. 
100 140 36 B teleph. 
100 482 77 Can. mod. 
— 1280 75 B mod. i) 

TB 312000 12 17 3500 1100 2 2900 72 C telegr. 
2 600 35 B teleph. 
2 1625 75 Can. mod. 

— 3300 66 B mod. t) 

TB 41800 10.5 4000 250 40 1000 80 C telegr. 

40 435 72 Can. mod. 
— 1180 70 B mod.[) 

TB 4/1250 10 9.9 4000 450 100 1690 79 C telegr. 
100 1050 78 Can. mod. 
— 2290 77 B mod.t) 

TB 411500 32.5 7000 500 50 1650 77 Industr. 
osc. 

E16 t) Two tubes. ~) In housing or jacket. 



Reduced ratin8s Base Accessories Dimensions 

 Socket 

Fre9. 
(Mcls) 

Wo 
(W) 

11 
(%) 

Type 
number 

Description max max 
diam. length 

(mm) 

K 715 
80 039 63 

Water jacket 
("grip-o- 
matic) 
Rubber 
washer 

245 650 
720 

100 
— 

400 
— 

57 
— 

Spec. 2p. 
40204 

40608 
40626 

Key 
Clip 

86 243 

200 
— 

200 
— 

57 
— 

Giant Sp. 
40211/01 

40624 Clip 62 132 

Medium 4p. 
40218/03 

81 197 

— Giant Sp. 
40211101 

40624 Clip 87 151 

20 
20 
20 

2600 
520 
1300 

70 
32 
74 

Spec. 2p. 
40205 

40608 
40626 (2 x ) 

Key 
Clip 

I54 334 

— — 
Jumbo 4p. 
40408 

95 256 

100 1125 71 
— 

Super Giant 
40216 

40626 C1{p 118 2l3 

— Special 
B 870051 

40626 130 240 

B17 



Type Vr 
(V) 

It 
(A) 

Vu 
max 
(V) 

Wa 
max 
(W) 

Fa!! ratings Operation 

Max. 
Ices. 
(Mc/s) 

Wa 
(W) 

~ 
(% ) 

TB 5/2500 6.3 32.5 7000 800 50 2720 78 Indusir. 

osc. 

TBL 21300 3.4 19 2500 300 175 
175 

475 
505 

74 
76 

C telegr. 
Can, mod. 

TBL 2/400 3.4 I9 2200 400 470 510-F 
SS') 

63 C telegr. 

TBL 2/500 3.4 19 2200 500 400 620 

50a) 

65 C telegr. 

TBL 6/14 6.3 130 8000 10000 30 17700 72 Indusir. 
osc. 

TBL 6/20 6.3 154 5500 10000 110 15000 62 C telegr. 

TBL 6/4000 6.3 65 8000 1700 50 4850 77 Indusir. 
osc. 

TBL 6/6000 12.6 33 6000 5000 75 
75 
75 

— 

6900 
1900 
4700 
13300 

76 
32 
78 
74 

C telegr. 
B teleph. 
Can. mod. 
B mod.t) 

TBL 7/8000 12.6 33 7200 6000 30 
— 

9500 
20000 

73 
71 

C telegr. 
B mod.t) 

E38 t) Two robes. s) In housing or jacket. s) Power transferred from driving stage included. 



Reduced ratings Base Accessories Dimensions 
 Socket 
Freq. Wo 17 Type Description max max 
(Mc/s) (W) (%) number diam. [enath 

(mm) 

Special 
B 870051 

40626 155 256 

900 
900 

155 
102 

34 
34 

Coaxial 41.6 73 

810 328 + 
80~ 

45 Coaxial 41.6 83 

— — Coaxial 41.6 83 

40662 Filament 115 309 
clips - (average) 

40664 Grld 
connector 

K 508 Cooler 
housin8 

40651 Grid and 
anode con-

169 277 

40652 Inner fit. nec[or 
40653 Outer fit. 
40654 Insulating 

pedestal 

— — — B8 700 51 86 177.5 

220 2500 50 40622 Grid 122.6 195 
— — — connector 
— — — 40630 Insulating 
— — — collar 

40634 (3 x ) Clip 

40622 Grid 
connector 

122.6 195 

40634 Filament 
clips 

40630 Insulating 
pedestal 

B19 



Tvve Vr It Vo Wu Full ratings Operation 
(V) (A) max max 

(V) (W) Max. Wo r~ 
Ireq. (W) (%) 
(Mcls) 

TBL 12/25 8 98 13000 15000 30 29000 75 Indus[r, osc. 

TBL 12/38 8 130 13000 15000 30 39000 72 Industr. osc. 

TBL 12/40 8 130 13000 15000 30 41000 76 C telegr. 
30 27500 78 Can. mod. 

TBL 12/100 17.5 196 15000 45000 15 108000 75 C telegr. 
15 80000 76 Can. mod. 
— 202000 70 B mod.i) 

TBL 15/125 17.5 1964) For further data see TBL 12/100 
15.5 131b) 

TBW 6/14 15000 For further data see TBL 6/14 

TBW 6/20 For further data see TBL 6120 

TBW6/6000 6000 For further data see TBL 6/6000 

TBW 7/8000 For further data see TBL 7/8000 

TBW 12/25 20000 For further data see TBL 12/25 

TBW 12/38 20000 For further data see TBL 12/38 

TBW 121100 17.5 196 15000 SOOOOa) 15 108000 75 C telegr. 
15 51500 35 B teleph. 
15 80000 76 Can. mod. 
— 202000 70 B mod.i) 

TBW 15/125 17.5 196") For further data see TBW 121100 
15.5 1316) 

t) Two tubes. a) For B teleph. 100 kW. s) In housing or jacket. 4) Single-phase 
E20 fdament energizing. b) Three phase filament energizing. 



Reduced ratin8s Base Accessories Dimensions 
 Socket 

Freq. 
(Mc/s) 

Wo 
(W) 

97 
(%) 

Type 
number 

Description max max 
diem. length 

(mm) 

40663 
40662 
40648 

Grid connector 
Filament clips 
Insulating 
pedestal 

268 378 

40662 Filament clips 263 404 
40663 Grtd connector 
40648 Insulating 

pedestal 

225 39Z 

30 50000 75 K 506 Housing 286 635 
30 31000 74 40628 (6 x) Filament clip 5109) 11303) 

K 720 Water Jacket 1639) 4153) 

K 718 Water Jacket 127 3599) 

K 713 Water jacket 70.5 190 
40631 KeY 2603) 
R 1 158 11 Rubber washer 

K 713 Water Jacket 70.5 190 
2609) 

K 717 Water Jacket 145 376 
190') 465') 

K 722 Water jacket 145 422 
1909) 5009) 

30 50000 75 K 714 Water iacket 240') 7109) 
— 40628 (6 x) Filament clip 
30 31000 74 89 039 63 Rubber 

washer 

E21 



RECTIFYING TUBES FOR 

E22 

Type VT It Va t„~y to Circuit Nr 
(V) (A) (k V) max  of 

(A) Number of Rectification tubes 
secondary 
pboses 

DCG 1/250 4 2.5 3 0.25 2 
3 
3 

DCG 1.5/250 4 2.5 4.25 0.25 2 
3 
3 

DCG 
4/1000 ED 

2.5 4.8 10 0.25 2 
3 
3 

DCG 
4/1000 G 

DCG 4/5000 4 7 13 1.25 2 
3 
3 

DCG 5/30 5 30 13 6 2 
3 
3 

DCG 
5/5000 EG 

7 13 1.5 2 
3 
3 

DCG 
5/5000 GB 

5 

DCG 
5/5000 GS 

DCG 6/18 5 11.5 15 3 2 
3 
3 

DCG 6/6000 5 6.5 13 1 2 
3 
3 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 



TRANSMITTING PURPOSES 

Vs. Vo to Wo Base Accessories Dimensions 

(k V) (k V) (A) JaJ. Socket 
(k W) Type Description max max 

number diam. length 

(mm) 

1.1 0.96 0.5 0.48 - a8 115 
1.2 1.4 0.75 1.1 
2.1 2.8 0.75 2.2 A 

40465 
1.5 1.3 0.5 0.7 47 138 - 
1.7 2.0 0.75 1.5 
3.0 4.1 0.75 3.0 

Edison - 49 147 
E 300022 

3.5 3.2 0.5 1.6 
4.l 4.8 0.75 3.6 

Medium 40619 Cap 49 157 
7.1 9.6 0.75 7.2 

4p. 
40218/03 

4.6 4.1 2.5 10.3 Goliath 40619 Cap 53 225 
5.3 6.2 3.75 23.3 65909 
9.2 12.4 3.75 46.6 BG/O1 

4.6 4.1 12 50 - 40612 Anode cap 225 581 
5.3 6.2 18 112 - 08 281 72 Plug pin 
9.2 12.4 18 224 - for grid 

connection 

Goliath 40619 Cap 58.7 237 
65909 
BG/01 

4.6 4.1 3 12.4 Jumbo 40619 Cap 58.7 215 
5.3 6.2 4.5 27.8 4p. 
9.2 12.4 4.5 55.6 40408 

Super- 40619 Cap 58.7 222 
Jumbo 
4p. 40403 

5.3 4.8 6 28.8 Super- 40619 Medium 72 308 
6.1 7.2 9 65 Jumbo Cap 
10.6 14.4 9 130 4p. 40403 M6 screw 

4.6 4.1 2 8.3 Jumbo 40616 Anode cap 120 242 
5.3 6.2 3 18.6 4p. 
9.2 12.4 3 37.2 40408 

823 



Tree Vr If Vo Jn oy Io Circuit Nr 

(V) (A) (k V) maz   of 
(A) Number of RecliAtafiof tubes 

secondary 
phases 

DCG 71100 

5 15 15 
2 

15 3 
3 DCG 7/100B 

DCG 9/20 5 ]3.5 21 2.5 2 
3 
3 

DCG 12/30 5 13.5 27 2.5 2 
3 
3 

DCX 4;1000 2.5 5 10 0.25 2 
3 
3 

DCX 4/5000 5 7.1 l0 1.25 2 
3 
3 

E24 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 

half wave 2 
half wave 3 
full wave 6 



V~, Vo Io Wo Base Accessories Dimensions 
(k V) (k V) (A) tot. Socket 

(k W) Tvpe Description max max 
number dlam. length 

(mm) 

5.3 
6.1 
10.6 

4.8 
7.2 
14.4 

20 
30 
30 

96 
216 
432 

Special 
4p. 
40409 

40620 20 mm 
Cap 
MS screw 

117 417 

40620 20 mm 
Cap 
M8 screw 

117 387 

7.4 
8.6 
14.8 

6.7 
10.0 
20.0 

5 
7.5 
7.5 

34 
75 
150 

Spec. 3p. 
40209 

40616 
40620 

Anode cap 
Cap 

120 381 

9.5 
11 
19.1 

8.6 
12.9 
25.8 

5 
7.5 
7.5 

43 
97 
194 

Spec. 3p. 
40209 

40616 
40620 

Anode cap 
Cap 

120 384 

3.5 
4.1 
7.1 

3.2 
4.8 
9.6 

0.5 
0.75 
0.75 

1.6 
3.6 
7.2 

Medium 
4p. 
40218/03 

40619 Cap 53 156 

3.5 
4.1 
7.1 

3.2 
4.8 
9.6 

2.5 
3.75 
3.75 

8 
18 
36 

Jumbo 
4p. 
40408 

40619 Cap 59 216 

E25 



NOTES: 



INDUSTRIAL TUBES 

F1 



PREFERRED THYRATRON TYPES 

Max. permissible 
average outpul 
current (amperes) 

Max, anode peak forward voltage (volts) 

400 500 650 900 1000 7500 2000 2500 

0.025 

0.1 

0.3 
0.5 
1.6 

2.5 

3.2 

6.4 
12.5 

2.5 

PL10 

5696) 

f PL2D21s) 
L PL5717~)% 

PL6574-) 
PL1607a) 

PL5632a) 
f PL5559~) 
i PL5684~) 

PL3C23s) 

I PL6755') 
t PL5544a) 

PL5545a) 
PL2559 

PL106 

PL2601) 

PL5557h 

PL105~) 

l) mercury vapour filled a) )Wert gas filled s) mercury vapour and xenon filled l) special quality 

PREFERRED HYDROGEN THYRATRONS 

Max peak anode forward voltage 
(kilovolts) 

3S 90 

Maz peak anode forward current 
(amperes) 

315 500 

3 
S 

16 
25 

3045 
4C35A 

SC22 
5949 



PREFERRED IGNITRON TUBES 

RECTIFIER SERVICE 

Anpde current (amperes) Peak anode voltage Type number 
average peak (volts) 

200 1800 9001 
I50 1200 2100 

PL5555 

SINGLE PHASE WELDING SERVICE 

(TWO TUBES IN ANTIPARALLEL CIRCUIT) 

Maximum demand Max. RMS line voltage Type number 
(kilovo[!s-amperes) (voltr) 

600 600 t ) PLSSSIA 
1200 600 t) PL5552A 
2400 600 t ) PL5553B 
2400 2400 PL5555 

THREE PHASE WELDING SERVICE 

Peak anode current Peak anode voltage Type number 
(amperes) (volts) 

600 1200 
480 1500 

1500 1200 
1200 1500 
3000 1200 
2400 1500 

i) PLSSSIA 

t ) PL5822A 

t ) PL5553B 

t) with sensing plate for temperature control F3 



INDUSTRIAL RECTIFYING TUBES 

Type m Filamen[ Voltages Currents Typical Dimensions Base connections 
data characteristics 

Vr Ir Vv Y fnvD to laD Re Vlgn Vero Diam. Height 
(V) (A)  

max. (V) max. (A) min (V) 
(S2) 

max. (mm) 

328 2 1.9 3.0 2S 90 1.3 4 3 l6 7 33 112 

354 
1 1.9 5.5 

20 
130 

65 
400 

2 
0.25 

10 
1.25 

4 
50 

16 8 62 120 

367 2 1.9 8.0 45 140 6 18 1 16 9 81 170 

451 2 1.9 2.S 16 50 1.3 4 3 II 7 33 112 

1010 2 1.9 3.5 60 I85 1.3 4 10 16 9 37 120 

Edison 



1037 2 1.9 11 60 185 6 18 1.75 16 9 85 240 

1039 2 1.9 20 60 185 15 45 0.75 16 9 94 264 

1048 2 1.9 7 60 185 6 18 1.75 16 9 Sl 170 

1049 2 1.9 28.5 60 185 25 75 0.3 16 9 101 280 

1054 2 1.9 68 48 150 40 120 0.18 16 9 111 350 

1069Ki) 2 3.25 70 55 170 60~) 200 0.12 16 IO 114 365 

1110 2 1.9 3.5 60 1S5 2 5 4 16 9 39 131 

1119 2 19 S.R 45 140 3 9 1.8 16 9 71 ]42 

1129 2 1.9 5.5 60 185 3 9 2.5 16 9 71 142 

1138 1 2.5 27 SS 275 IS 85 0.3 16 10 115 269 

1163 1 2.25 17 130 375 6 36 0.5 16 9 83 178 

1164 1 2.5 25 80 225 15 90 0.3 16 9 98 220 

1173 1 1.9 13 
220 685 

4 
24 

0.75 22i) 12 62 189 

Goliath 

Gollath 

straps 

straps 

straps 

Gollath 

Goliath 

Goliath 

t) For welding equipment. ') Wlth [an cooling. 

hl 



Type m Fi(amen7 
data 

Voltages Currents Typical 
characfer(sf(cs 

Dimensions 

Vr 
(V) 

Ir 
(A) 

Vtr Y mvv to /av Rt Vfsn Vsry Diam. Height 

max. (V) max. (A) min 
(~) 

(V) max. (mm) 

1174 1 1.9 12 275 
220 

850 
685 

6 30 
36 

0.5 22i) 12 77 2I8 

1176 I 1.9 28 275 
220 

850 
685 

15 75 
90 

0.2 22~) 12 92 301 

1177 I 1.9 60 275 
220 

850 
685 

25 135 
150 

0.1 28t) 12 128 362 

1533 3 1.9 23 275 850 15 45 0.6 45~) 15 192 270 

1534 2 1.9 23 275 850 15 45 — 45~) 15 197 270 

1543 3 1.9 36 275 850 25 70 0.4 50~) 15 207 265 

1544 2 1.9 36 275 850 25 70 — SOa) 15 242 278 

1553 3 1.9 70 275 850 40 135 0.25 50~) 15 297 355 

1554 2 1.9 70 275 850 40 135 — 50~) 15 317 355 

1564 2 1.9 70 275 S50 60 135 — SOa) 15 372 390 

Base connections 

Sp.c. 3p. 

straps 

straps 

straps 

straps 

cables 

cables 

cables 

cables 

cables 

t) Wi[h auxiliary ignition unit type 1289 (40 V, ]0 mA). ~) Wlth auxiliary ignition unit type E 3 108 03 (100 V, 25 mA). 



1710 2 1.9 8 150 470 3 9 2.5 223) ]0 69.5 205 

1725A 2 l.9 3.5 150 470 1.3 4 5 22s) 10 71 135 

1738 2 1.9 18 95 300 15 45 0.2 20 9 94 284 

1749A 2 lA 25 95 300 25 75 0.1 22 30 101 290 

1788 ., i.~7 11 95 300 10 30 0.3 22t) 9 94 284 

1838 2 lA 21.5 115 360 15 45 0.25 22%) 10 97 262 

1849 2 1.9 29 115 360 25 75 0.2 22a) 10 105 294 

1859 2 1.9 60 115 360 50 150 0.1 28 12 143 436 

t) Screen connected with Hlament via resistor of 1000012, 0.5 W. 
■) With auxiliary ignition unit type 1259 (40 V, 10 mA). 
s) Screen connected with filament via a resistor of 100012, 0.5 W. 

Goliath 

straps 

Goliath 

Sp,p. 3a 

straps 

straps 

.4 
J 



RELAY TUBE 

Tyve Voltages Currents Typical Dimensions Base cannectioru 
max max charac[eristtcs 
(V) (A) Max Max 

dinm. height 
(mm) (mm) 

PL 5 T'o~nev = 1500 
Triode with Yorm. = max 500 
capacitive = min 20 
ignition 

!u = 3.Si) 
Io = 0.5 

Ian = 1000 

V.ro = 40 V 
Tev =max 1 sec 
Va.n = max 25 V 
freq. max 300 c/s 
ta„ 10-40°C 

135 190 

h 

i) With fan cooling. 





THYRA-

Type Filament data Voltages Currents 
 max max 
Vr II Tn (V) (A) 
(V) (A) (sec) 

3 C 45 
Triode 
hydrogen 
Oiled 

6.3 2.25 120 Ynv = 3000 
Y ;nw = 3000 
V v = min 175 
V mw = 200 

I = 0.045 
Iv = 35 

4 C 35 A 
Triode 
hydrogen 
filled 

6.3 6.1 180 V v = 8000 
V ;nw = 8000 

Vav = min 175 
Ynmw = 200 

la = 0.1 

/ov = 90 

5 C 22 
Triode 
hydrogen 
filled 

6.3 10.6 300 Y n = 16000 
Ya;nw = 16000 
V9n = min 200 
V ;nw = 200 

Io = 0.2 
Ina = 325i) 

5949 
Triode 
hydrogen 
filled 

6.3 15-22 15 min Yon = 25000 
Y ;nw = 25000 
Vnn = min 550 
V [nw = 450 

Io = O.5 
Ion = 500 

EC 50 
Triode 
inert-gas 
Oiled 

6.3 1.3 10 V v = 1000 
Va;nw = 1000 

la = 0.01 
Iav = 0.75[) 
Io = 0.0002 
Iuv = 0.0014 

PL 2D 211 
PL 21 
Tetrode 
finer[-gas 
filled 

6.3 0.6 20 Y v = 650 
Y mw = 1300 
—Y a = 100 
—V [ = 100 

It = 0.1 
Izv = 0.5 
!va = 0.01 
Io[ = 0.01 

PL 3 C 23 
Triode 
mercury 
vapour 
and inert-
gas Oiled 

2.5 7 30 Y v = 1500 
Y min = 1500 
— V = 500 

Ix = 1.6 
1¢n = 6.4 
Io = 0.01 
Ian = 0.05 

F10 [) Freq. <— 20 cis. a) Measured at half ampll[ude. a) Freq. = pulse repetition frequency 



TBONS 

Typical Dimensions Base connections 
characteristics 

Max 
diam. 
(mm) 

Max 
height 
(rnm) 

TimD =max 6 µsec a) 

Y°D x I P x freq. <0.3 x l0a s) 
40 132 

Tsmp = max 6 µsec s) 
Y P x I D x freq.<2 x l0e s) 

65 178 

222 TAP =max 6 µsec a) 
Y D x I P x freq. <3.2 x 30a a) 

65 

T oD x Zo x freq. <6.25 x lOD a) 84 317 

V.ro = 33 V 
freq. = max 150 kc/s 
Tmov = 1 µsec 

43 lOS 

Vu° = 8 V 
T,o = max 30 sec 

19 54 

V,r° = 12 V 
T., = max 5 sec 
tae = —40/ t 80 °C 
Zreo = t40°C 

52 155 

k 

',k Medium 4p. 

i4 © r 

9 ~ ~ Supra Jumb° 

FI1 



Type Filament data Voltages Currents 
max 
(A) VI 

(V) 
Ir 
(A) 

Tn 
(ssc) 

max 
(V) 

PL 10 
Triode for 
pulse and 
relay 
circuits 

1.85 3.4 — Yov 
Yamw 
Vov 
Yav 

= 400 
= 400 
= t 1800 
= —1800 

Ia = 0.1 

Iav = 4 

PL 105 
Tetrode 
mercury- 
vapour 
filled 

5 10 300 Van
V tnw 
—Vas 
—Vat 

= 2500 

= 2500 
= 500 
= 1000 

I = 6.4 
I n = 40 
Ioa = 0.5 
Iat = 0.25 

PL 106 
Triode 
mercury- 
vapour 
and inert-
gas filled 

2.5 22 60 Yav 
Ya~vw 
—Vv 

= 2000 

= 2000 
= 500 

Za = 6.4 
1 v = 80 
Io = 0.25 

PL 150 
Triode 
mercury- 
vapour 
and inert-
gas Oiled 

1.9 26 60 Y n 
Yntvw 
—V 
—V 

= 240 
= 500 
= 150t) 
= 50a) 

I = 15 
lov = 90 
I = 1 
I v = 0.25 

PL 255 
Triode 
mercury- 
vapour 
filled 

5 14 300 Y v 
Y yaw 
—Vo 

= 1500 
= 2500 
= 300 

to 12.5 
Iav = 80 
Io = 0.25 
Iop = 1

PG 260 
Triode 
mercury- 
vapour 
filled 

5 25 600 Y v = 1500 
V mw = 2500 
— V = 300 

Iav = 25 
I v = 160 
I• = 0.25 
Isv = 1

PL 1607 
Tetrode 
inert-gas 
ffiled 

2 2.6 30 Yav 
Yamw 
—Vva 
—Vat 

= 650 
= 650 
= 100 
= 100 

I = 0.5 
Iav = 2 
Iva = 0.05 
Iat = 0.05 

F12 t) AL negative anode voltage. a) At positive anode voltage. 



Typical Dimensions Base connections 
characteristics 

Max Max 
diam. heisht 
(mm) (mm) 

Vu° = 20-35 V 21.5 105 
T,o =max 30 sec 
freq. = maz 100 c/a 

V.ro = 12 V 123 288 
T.> =max 15 sec 
ta. _ +401+80°C 
treo +60 °C 

V.ro = 12 V 73 290 
T.. =max 15 sac 
tai = +251+80°C 

Van = 12 V 92 293 
Tar =max 15 sec 
tas = +40/+80°C 
troo = +601-1-70 °C 

V.ro = 30 V 102 334 
Tao =max 15 sec 

troo = +60°C 

Voro = 30 V 127 405 
T,r = max 15 sec 
tar = +401+80°C 
treo = +60°C 

Vora = 15 V 48 142 
T.r = max 15 sec 
tame = —75/+90 °C 

9y} 

i l (ILLalll

A 

~ R S~pr. lum6o 

D° 

r 

straps 

sVape 

straps 

PL kY17 

vt 

O 

Myron 

F13 



Type Filament data Voltages Currents 
 max max 
V~ It Tn (V) (A) 
(V) (A) (sec) 

PL 5544 
Triode 
inert-sas 
filled 

2.5 12 60 Y n = 
Y mw = 
—V = 

1500 
1500 
250 

Iv = 
I o = 
Iv = 

3.2 
40 

0.2 

PL 5545 
Triode 
inert-gas 
filled 

2.5 21 60 Tan = 
Y mw = 
—V = 

1500 
1500 
250 

In = 
loP = 
Iv = 

6.4 
80 

0.2 

PL 5557/ 
PL 17 
Triode 
mercttry-
vapour 
filled 

2.5 5 5 Yvn = 
Y mw = 
—Trot = 

2500 
5000 
500 

Iv = 
Ian = 
I v = 

0.5 
2 

0.05 

PL 5559/ 
PL 57 
Triode 
mercury-
Vapour 
filled 

5 4.5 300 Van = 
Yatvw = 
—Vv = 

1000 
1000 
500 

Ia -= 
Zon = 
I v = 

2.5 
15 

0.25 

PL 5632/ 
C 3 J 
Triode 
xenon-filled 

2.5 9 30 Vop = 
Y tnw = 
—Vv = 

900 
1250 
300 

le = 
Ixn = 
I v = 
Ion = 

2.5 
30 

0.1 
0.5 

PL 5684/ 
C 3 JA 
Triode 
xenon-filled 

2.5 9 30 Van = 
Yotnw = 
—V = 

1000 
1250 
300t) 

Ix = 
Ixn = 
I v = 
Ion = 

2.5 
30 

0.1 
0.5 

PL 5727 
Tetrode 
inert 
gas-filled 

6.3 0.6 20 Yvn = 
Yomw = 
—Vva = 
—Yvt = 

650 
1300 
100 
100 

Ix = 
Ixn = 
Iva = 
Ivt = 

0.1 
0.5 

0.01 
0.01 

F14 t) 400 V may be tolerated up to a = 900 V and Ra = 50-100 kS2. 



Typical Dimensions Base connections 
characteristics 

Max 
diam. 
(mm) 

Max 
height 
(mm) 

V.m = 12 V 
T.v =max 15 aec 

67 190 

V.ro = 12 V 
T.v =max IS sec 
t.mn = —551 } 70 °C 

67 229 

V.ro = 12 V 
T.v =max 15 sec 
ta. _ }35l}80°C 
tr.o = }50°C 

52 155 

V.ro = 12 V 
T.. =max 15 aec 

trs° _ }60°C 

76 185 

V.ro = 30 V 
T.v =max 5 sec 

40 150 

V.r° = 10 V 
T.v =max 5 sec 

40 150 

V.ra = 8 V 
T.v =max 30 aec 

19 54 

t 

9 

t. 

f 

Su.e~ lumba 

Madmm ap. 

Medium 4p. 

FIS 



Type Filament data Vollal;es 

Yt 
(Y) 

!~ 
(A) 

Tx 
Csec) 

max 
(V) 

PL 65745 
Te[rode 
inert 
gas-filled 

6.3 0.95 15 [ ov = 650 
1 amw = 1300 
—Vva 100 
—Vv[ = 250 

PL 6755 
Te[rode 
mercury- 
vapour and 
inert-Sas 
filled 

2.5 11 60 Y v = 15001) 
Yomw = 15001) 
— Vv = 300 

5696 
Te[rode 
inert-gas 
filled 

6.3 0.15 ]O Von = 500 
—Vva = 50 
—Vv+ = 100 

Currents 
max 
(A) 

la = 0.3 
Ixu = 2 
Iva = 0.02 
Io[ = 0.02 

/o = 3.2 
lop = 20 
!v = 0.25 
lon = 1 

Ix = 0.025 
!sp = 0.1 
Ioa = 0.005 
!v[ = 0.005 

+1 At Yoo = 1'o+nw = 1000: /o 3.6 loo = 15 Vv = —500 V. 

F1G 



Typical Dimensions Base connections 
characteristics 

Max Max 
Aiam. height 
(mm) (mm) 

Km = 10 V 33 70 
Yu/V t V z = O Vll = 275 

Rsi = OSlI 
V /Y,s ! V°i = O V\ = 370 

Rsa = OS2 
T... = max 15 sec 
Tomb = —75/}90°C 

Vsm = 12 V 59 228 
T,~ = max 15 sec 
txe = t20/+85°C 
tamo = 0-40 °C 

Su°ar Jumbo 

V,r° = 10 V 19 54 
T°., =max 30 sec 

F17 



IGNI-

Type Ignitor 
requirement 

A.C. control 
(two tubes to inverse paral(e! connec(ion) 

V~..,av Ip Yoram Demand I, T r 
(V) (A) max max max max 
 (V) (k VA) (A) (sec) 
min. 

PL 5551 A~) 200 12 220 530 
180 

30.2 
56 

18 

250 600 
200 

30.2 
56 

18 

600 600 
200 

30.2 
56 

7.5 

PL 5552 Ar) 200 12 220 1060 
350 

75.6 
140 

14 

250 1200 
400 

75.6 
140 

14 

600 1200 
400 

75.6 
140 

5.8 

PL 5553 B[) 200 30 220 2120 
705 

192 
355 

11 

250 2400 
800 

192 
355 

11 

600 2400 
800 

192 
355 

4.6 

PL 5555 150 40 2400 2400 
1105 

135 
207 

1.66 

PL 5822 Ai) 200 25 

i) Wlth provisions for mountlnY a thermostatic control unit. 
F18 [) Values apply to continuous operation. 



TRONS 

Rectifier 
(irstermittent operation, phase control angle =  0) 

Y hoep 
maX 
(V) 

Y moy 
mex 
(V) 

leu 
maX 
(A) 

I 
corresp. 
(A) 

T o 
maX 
(see) 

Ia/Ian 
max 
(T,o = 0.25) 

1200 1200 600 5 10 0.166 
135 22.5 

1500 1500 480 4 
108 18 

500 500 1600 I00 6 

Epp 600 4000 54 6.25 0.166 
1140 190 

1200 1200 3000 40 
840 140 

1500 1500 2400 32 
672 112 

900 900 1800 200 
2100+) 2100+) 1200+) 150+) 

1200 1200 1500 20 6.25 0.166 
d20 70 

1500 1500 1200 16 
336 56 

F19 
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PREFERRED TYPES 

FOR 

MICROWAVE TUBES 

AND 

MISCELLANEOUS 

G1 
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PREFERRED MAGNETRONS 

Frequency 
(Mcls) 

2.5 7 

Minimum Deak output PULSED TYPES 
(k W) 

IS 23 30 63 70 225 400 

c. w. output 
C.W. TYPES (k W) 

0.01 0.2 2 3 

1220-1330 
2423-2473 

$500-9600 
9000-9083 
9065-9168 
9130-9600 
9166-9260 
9210-9270 
9260.9343 

9343-9405 

9343-9473 
9330-9400 
9405-9303 

34312-33208 

JP9-7A 

{ JP9Z7D 
7028 

JP9.15 

7093 

2J1Ai) 

{ 7181 } 

55008 

4J52A 

55032/Ols) 
55032/02x) 

55031/01°) 

55031/02') 

55030') 

55029°) 

SJ26i) 

JPT9-01 

7090 7091 
7292 

55125 

~) tunable *) short pulse types. 



c~ 
A 

PREFERRED VARIOUS TYPES 

Frequency 
(Mcls) 

Continuous output 

Diodes Triodes Tetrode Trave!(ing 
wave 

6 W 8 W 

ReRex 
klystrons 

min. min. 
20 m W 100 mW 

*)8020x) 
1000 EA52a) EC55a1 QBL3.5/2000 

EA53a) 
1250 ECSP) 
3000 **)KS1A')a) 
3800-4200 55340 
4000 ECIS7a) 

EC158a) 
4400-5000 7537 

8500-9600 6975 
8500-9660 2K25 
10000 **)KSOAr)a) 

31000-36000 55335 

*) High voltage surge limiting diode **) Noise diode 
') sasfilled a) see also page B4 



PREFERRED PHOTOMULTIPLIERS 

Anode G7aaviolet blue-ultraviolet red-
sensitivity 4000 A 4200 .~ infrared 
amps/Im calhade diam. (mm) cathode diameter (tnm) 800 A 

32 44 20 32 44 64 110 200 32 

30 52 AVP 

100 150 CVP 

250 57 AVP 

300 150 AVP 

500 +) 51 WP ~) 53 UVP 50 AVP 
153 AVP 

59 AVP 54 AVP 
1153 AVP 

5000 i) 56UVP 56 AVP 58 AVP 

~) quaz[z. 



PREFERRED PHOTO CONDUCTIVE CELLS 

Material Sensitivity Sensitive Max. top side 
area urrent sensitivity sensitivity 

or load 

Indium antlmonide Infrared 
sensitve, Spectral response 
7.5 microns 

3 mma 100 mA ORP 10 

LEAD-SULPHIDE 
Spectral response range 
0.3-3.5 aticrons 

0.36 cma 0.5 mA 61 SV 

micro 
excecuHon 
s.q. 

0.25 mma r) 0.07 W ORP 60 ORP 61 

20 mma t) 0.2 W B 873103 

CADMHTM-SULPHIDE 0.5 cros r) 0.25 W ORP 50 ORP 50 
red sensitive 

1.25 cma a) 0.2 W ORP 11 

1.S cma r) 1 W ORP 90 

4.5 cros r) 1.2 W ORP 30 

t) ambient temperature 25 °C ') ambient temperature 60 °C. 

PREFERRED PHOTO TUBES 

Sensitivity Red sensitive Projected area Blue sensitive 
(cm') 

PHOTO high vacuum 90CV 2.4 
TUBES 4 92AV 

gas filled 90 CG 2.4 
4 92AG 

G6 



PREFERRED VOLTAGE STABILIZING TUBES 

Operatins vofrase Current range (miliamps) 
(volts) 1-10 4.J J-IJ J-30 1-40 2-60 

75 
83 
85 
90 
108 
150 

t) 85A2(565U 

t) 83A1 

OB2 OB2WA 
150B2 OA2 OA2WA 

90C1 

75C1 

[) voi[aQe reference [ube. 

PREFERRED THERMOCOUPLES 

filament [) 0- J t ) 0-IJ ') 0-20 [) 0-JO [) 0-100 
current (miffiamps) 0-IJ 0-30 0-7J 0-1J0 0-300 

Type number TH91 TH92 TH93 TH94 TH95 

[) in this ranee output voltaae is proportional to the sQuare of filament current. 

PREFERRED COUNTING AND INDICATING TUBES 

Applicotfon counlirtg selectins indicatins 

hi8h 
vacuum 

decade counter f +) E1T 
t ET51 

decade cotmter and indicator 
idem and selector 

easfilled decade (((numerical indicator 
figure {idem lone tlfe 
indicator tin transistorized ea. 

Z 303C 
Z 5025 

Z 510 M 
+) Z 520 M 
Z SSOM 

+) sltecial Quality (17 



PREFERRED RADIATION COUNTER TUBES') 

Description Radiation Type Max. dimensions (mm) 

Tota! 
lersgth 

Diom. 

End-window 
counting tubes a 

~ y f 18505 
l 18526 

57 
57 

26 
34 

a.~ 18536 34 34 
~ y f 18504 

i 18506 
53 
57 

17 
34 

a. ~ (low levell 18515 30 26 
(low level) 18516 34 34 

x-ray { 0.5-0.86 ~. { 18538 } 
154 25.4 

Cylindric 18550 52 10 
counting tubes (3, y 18552 146 18 

18553 280 IR 
y. ~ (high energy) 18509 38 7 

18529 27 7 
y. cosmic-ray 18522 460 41 

18503 55 17 
y 18520 170 22.2 

18545 270 22.2 

Cusmlc-ray 
guard tubes 

18517 
18518 

~ 
80 

Liquid counters y,p 18524 235 32 
18533 143 34 
18510 92 24 

Proportional counter ~-ray 18511 129 27 

"1 halogen quen:hed. 

08 



PREFERRED TRIGGER TUBES 

Appltcatton Cathode Anode voltage range (volts) 
current 123-163 170-290 180.330dc 200-310 230-430dc 

range ]80-273ac 180-273ac 

!mA) 

Selecting 
Counting 
Autumatlon 

Telephone i 
exchan¢es f 

remote 
control 

Relay 220 Va.c. 
service flame 

control 
117 Va.c. 

2-4 

3-7 

5-40dc 
S-2Sac 

< 5-25 

Timers ~ max. 25 

*)**)Z71U 

{ **) Z 803U 

•*) 
•)**) 

Z 804U 

Z 900T 

Z70U 
Z70 W 

Z 8050 

+) starters **) with primer. 

n 
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MICROWAVE TUBES 
AND 

MISCELLANEOUS 

H1 





MAGNETRONS 

PULSED TYPES 

Type Fre4uency Wave- Peak 
(Mc/s) length output 

band Power 
(cm) mrn (k W) 

JP 9-7 A 
JP 9-7 Di) 
JP 9-15 
2 J 42 
2 J Sla) 
2 J 51 A°) 
2 J 55 
2 J 56 

9210-9270 
9345-9405 
9345-9405 
9345-9405 
8500-9600 
8500-9600 
9435-9405 
9215-9275 

3 

7 
7 

15 
7 

45 
45 
40 
40 

4 J 50 
4 J 52 
4 J 52 A 

9345-9405 
9345-9405 
9350-9400 

3 
225 
65 
70 

4 J 57 
4 J 58 
4 J 59 

6475-6575 
6375-6475 
6275-6375 

5 
180 
180 
180 

4 J 78 9003-9168 3 225 

5 J 26x) 1220-1350 23 400 

725 A 9345-9405 3 40 

5586x) 2700-2900 10 700 

5657x) 2900-3100 10 700 

6972 
7028 

9345-9405 
9345-9475 3

65 
2.5 

7093 34512-35208 0.8 30 

7181 9345-9405 3 65 

55008 34512-35208 0.8 60 

55029 
55030 
55031/01 
55031/02 
55032101 
55032(02 

9405-9505 
9345-9405 
9168-9260 
9260-9345 
9000-9085 
9085-9168 

3 

atlµs 
225 
at 0.1 /es 
180 

H3 



Type Frequency 
(Mc/s) 

Wave- 
lenglh 
band 
(cm) 

Peok 
output 
power 
min (k W) 

55085-01 
55085-02 
55085-03 
55085-04 

3570-3614 
3530-3570 
3490-3530 
3450-3490 

S.5 360 

55100-01 
55100-02 
55100-03 
55100-04 

3030-3060 
3005-3030 
2980-3005 
2940-2980 

10 400 

1) Short pulse version of 2742. s) Tunable. 

C.W. TYPES 

Tvpe Frequency Wave- Conlin, wave 
(Mc/s) lensrh output 

band power 
(cm) (k W) 

7090 

2425-2475 12.5 

0.2 

70911) 2 

7292x) 2 

55125') S 

JPT 9-Ole) 9150-9600 3 0.01 

1) Air cooled. a) Warar cooled. a) Tunable. 

H4 



KLYSTRONS 

Type Frequency Wave- Output 
(Mcls) length 

band 
power 
(W) 

(cm) 

2K25 
reflex 
tunable 

8500-9660 3 min 0.02 

723 A/B 9370 3 min 0.02 
reflex 
tunable 

8702-9548 min 0.01 

6975 
reflex 

8500-9600 3 min 0.02 

[unable 

55334-01 3336 
55334-02 3375 8.8 min IO 
55334-03 
multireflex fixed freq. 

3414 

55335 
reflex 
tunable 

31000-36000 0.8 min 0.1 

55395 8600-10000 3 max 200 
2-cavity 
tunable 
watercooled 

TRAVELLING WAVE TUBES 

Tvpe Frequency 
(Mc/s) 

Output 
power 
(W) 

Law level 
gain 
(dB) 

Helix 
voltage 
(V) 

Collector 
currerst 
(mA) 

R.F. 
connections 

7537 4400-5000 > 6 > 36 1100 50 Rectangular 
wave guide 

55340 3800-4200 > 8 > 39 1300 50 Wave guide 

HS 



P 

DVAL T.R. SWITCH 

Type Frequency Peak power 
(Mcls) (k W ) 

56032 8490-9580 2-250 

MEASURING DIODE 

EA 52 
F.A 53 
Dtotle fur 
frequencies 
up [U 
1000 Mc/s 

V~ = 6.3 V Va = G 3 V le = 0.5 mA Ras > 10.000 ML3 
/~ = 0.3 A Ca < 0.5 pF 

a EA57 

s 

r r 

TRANSMITTING PENTODE FOR USE IN RADIO SONDES 

95108 Yf = 1.25 V 
Typical I! 45 mA 
characterlatica 
As oscillator[) 
(triode connected) 
for use in 
radio sondes 

Yn = 45 V 
Vo+ = 45 V 
Vo[ _ —2.75 V 

!o = 0.875 mA S = 0.65 mA/V 
s = 0.2 mA R~ 0.75 MLZ 

,uvsv[ = 9.3 

Vf = 2 V h = 15 mA Ro = ]0 k~ 
V, I20 V ! a a  2 mA W, = 750 mW 
Vo+ = 120 V J — 30 Mc/s 

[) Life expectancy 5 hour. 

SATURATED DIODE FOR USE [N STABILISING CIRCU[T3 

56001 V! = 4.6 V Y = 250 V !a = 150µA V! = 4.5 V 
I! = O.ISSA / = 122µA 



HIOH-VACWM DIODE 

Type VJ l~ Tn Applleatton Typical characteristics 
(V) (A) (sec) 

8020 5 fi 5 RecUOer V mvv = max 40 kV 
to = max 100 mA 
Ivv = max 750 mA 

Limiter VI 5.5 V 
Voo = IO kV 
Ivv = min 2 A 

VJ = max 5.8 V 
Vsv = max 12.5 kV 
WJ = max 75 W 

NOISE DIODES 

Type Vr /t a Vim Vn la Noise level 
(V) (A) (cm) (V) (V) (mA) (rt.bJ 

K 50 A 2 2 3 min 165 125 1N.7 
Neon 811ed 
noise diode 

6000 

K S1A 2 3.5 10 min 140 200 19.1 
Neon filled 
noise diode 

600(1 

K 81 A 1.85 2.5 100 15 13 
Noise diode 



PHOTO-

Type Typical characteristics 

Ve 
(V) 

Nz 
(j[A/lm) 

N 
(A/Im) 
or sain 

Number 
of 
stases 

50 AVP 1800 60 600 11 

51 UVP') 1800 60 600 

52 AVP 1800 60 100 ]0 

53 AVP 1800 60 2500 11 

53 UVPi) 1800 60 2500 Il 

54 AVPa) 2000 60 600 11 

55 AVP 2000 60 > 10a 15 

56 AVP 

56 UVPr) 

3500 60 > LOs 14 

8 t ) Quarts window a) Resolution for y Cs iav < 9%. 



'.~IVLTIPLIERS 

Dimensions 

Tot. length 
max 
(mm) 

Diam 
max 
(mm) 

190 55 

Base connections 

scuw 



T3•Pe Typical characteristics 

Va 
(V) 

Nt 
(µAllm) 

N 
(A/!m) 
or gain 

Number 
of 
stages• 

57 AVP 2500 50 600 11 

58 AVP 3000 60 > 10° 14 

150 AVP 50 400 

10 

150 CVPa) 

1 R00 

30 100 

153 AVPr) 1800 70 500 11 

r) Resolution for y Cs[a~ < 9% a) Red and near infra-red sensi[ive. 

10 



Dimensions Base connections 

Tot. len8th 
max 
(mm) 

Diam 
max 
(mm) 

325 235 

282 133 

127 39.5 

153 55 

s ~' "'9 
se °°O°, s~ 
s68noss 

s 
° s 

s/ 

e 
s6 
s4 
z 

k ouodnai iip. 

Hll 



INFRA-RED SENSITIVE INDIUM ANTIMONIDE PHOTOCONDUCTIVE CELL 

Type Spectral response range Sensitive area Max. current Max. temp. case Base connections 

O~ 
ORP 10 0.6-8µ 3 mmt 100 mA 70°C 

of

CADMIUM-SULPFIIDE PHOTOCONDUCTIVE CELLS 

Type Ceil current at 10 V d.c. 54 Lux and Dark current Sensitive area 
2700 °K colour temp. (temp. = 25 °C) 

Base connections 

ORP 11 
[op 
Sensitivity 

6 mA max 5µA 
(at 100 V d.cJ 

1.25 cros 

ORP 30 30 mA max 5µA 
[oD (at 300 V d.aJ 
sensitivity 

4.5 cma 

ORP 3] 14.5 mA max. 2.5 µA 
top (at 300 V d.cJ 
sensi[Ivf[y 

4.5 cm' 

oaa 



ORP 50 
top and side 
sensitivity 

8mA 
(at 20 V d.cJ 

max. 20µA 
(at 175 V d.cJ 

0.5 cma 

ORP 60 
tOp 
sensitivity 

ORP 61 
side 
sensitivity 

0.5 mA 
(at 30 V d.cJ 

max. 1.5µA 
(at 300 V d.c.) 

0.25 mms 

ORP 62 
aide 
sensitivity 

0.7 mA max. 2 µA 
(at 300 V d.cJ 

1.5 mm° 

ORP 63 10 mA max. 10µA 
side (at 100 V d.cJ 
sensitivity 

0.15 cros 

ORP 90 
side 
sensitivity 

10 mA max. 2.5µA 
(a[ 300 V d.c.) 

1.8 cma 

{~~ 

1 

ttf 



x

A 

LEAD-SULPHIDE PHOTOCONDUCTIVE CELL 

Type Spectral Sensitive Max. applied Max. Max. 
response ranee area voltage current amb. temp. 

Base connections 

61 SV 0.3-3.5 R 0.36 cm° 250 V 0.5 mA 60 °C 
ROR 



H13 



PHOTO• 

Type Va- 
cuum 

Gas- 
Riled 

Radia- 
tion 
sensiti- 
vity 

Cathode Typical characteristics 

Type Pro- 
iected 
area 
(cros) 

Vn 

(V) 

Dark 
current 
max 
(µA) 

Nt) 

(µA/1) 

Ra 

(MS?) 

58 CG — G caesium 
on 

85 0.1 108 

oxidized 
silver 

1.1 red 

SS CV V — 50 0.05 20 

90 AG — G 

blue 

caesium 
on 

85 0.1 130 

anti- 
mony 

4 

90 AV V — SS 0.05 45 

90 CG — G caesium 
on 

85 0.1 125 

oxidized 
silver 

2.4 red 

90 CV V — 50 0.05 20 

92 AG — G caesium 
on 

85 0.1 130 1 

anti- 
mony 

2.1 blue 

92 AV V — 85 0.05 45 1 

3533 — 6 red caesium 
on 
oxidized 
silver 

2.25 85 0.1 120 

H16 ~) Measured with a lamp of colour temperature 2700 °K. 



TUBES 

Max ratings Dimensions 

Ve Ix per t.mn C z Tot. Dia-
cm~ het8ht 

max 
meter 
max 

(V) (µA) (°C) (vF) (mm) (mm) 

90 1.5 

100 3.0 33 16 

250 3 

90 0.6 

0.7 54 19 70 

100 1.25 

90 0.7 

100 0.6 54 19 

250 3 

90 1.25 

70 0.9 54 19 

100 2.5 

100 2 50 3.4 80 28 

Base connec(ions 

i 
(red)i l~iack) 

H17 



Type Vo- Gas- Radia- Cathode Typical chorocteristics 
cuum Jtiled tiort 

sensiti- Ty➢e Pro- Va Dark Nt) R° 
vity jetted current 

area max 
(cros) (V) (µAI (µA/1) (MA) 

3538 — G red caesium 1.35 85 0.1 120 1 
on 

oxidiud 
silver 

3545 V red caesium 0.9 90 0.05 25 1 
on 

oxidized 
silver 

3546 — G red caesium 0.9 90 0.1 150 1 
on 

oxidized 
sliver 

3554 — G red caesium 5.2 90 0.1 150 I 
on 

oxidized 
silver 

D Measured with a lamp of colour [empera[ure 2700 °K. 

H18 



Max ratin8s Cat DJmenstons Base connections 

Vt 

(V) 

It per 
cm' 

(µA) 

t.me 

(°C) (pF) 

Tot. 
height 
max 
(mm) 

Dia-
meter 
max 
(mm) 

100 50 2.5 73 23 

250 5 100 2 73 16.5 
64 
(PW) 

spN.:p 

90 2 100 73 16.5 
64 
lPW) 

sp«. io• 

90 2 100 3.4 103 20 

~N ~m~ll b. 

H19 



VOLTAGE REFERENCE TUBES 

TYOC Ya le ree V~ee~) Yoe) I dV Dimensions Base connections 
max spread max 

Tota/ Diam. 
height 

(V) (mA) (V) (V) (m A) (V) mox (mm) 

83 A 1 83 4.5 130 82.6-84.1 3.5-6 1.5 54 19 

85 A l 85°) 4 125 83-87 1-8 4 80 32 

85 A 2 85e) 5.5 125 83-87 1-10 4 54 19 k 

k 

~~ 

r) In complete darkness Vy~ may have a hl¢her value. a) to = to reo. 
*) Varlatlon of Yo (Zo = In reo): max 0.3% Burin¢ the Orst 300 hours of live 

max 0.2 % during the subsequent 1000 hours 
max 0.1% in short term (100 hours max) after [he first 1300 hours. 



VOLTAGE STABILIZERS 

Tvpe Vo 

(V) 

!o rco 

(mA) 

Vii) 
max 

(V) 

Y') 
spread 

(V) 

to 

(mA) 

dYo 
mox 

(V) 

Dimensions 

Total 
height 

Diam. 

max (mm) 

OA 2 150 17.5 I80 144-160 5-30 6 

19 
OA2 WA°) 150 17.5 165 144-153 5-30 5 

OB 2 108 17.5 133 106—I11 5-30 3,5 
66.7 

OB 2 WAa) 108 17.5 130 105-111 5-30 3 

75 C 1 78 30 115 75-81 2-60 8 54.5 19 

90 C 1 90 20 125 86-94 1-40 14 54 19 

Base connections 

i) In complole darkness V~~ may have a higher value. s) I = I roo e) RuQgedized 



TYPe V. 

(V) 

fa reo 

(mA) 

V~gni) 
max 

(V) 

V a) fa 
spread 

(V) (mA) 

dY 
max 

(Y) 

Dimenstona 

Total height Dtam. 

max (mm) 

100E 1 100 I25 125 90-105 50-200 4 168 55.5 

150 A l 150 4 205 144-164 1-8 8 72 27 

150 B 2 150 10 180 146-154 5-15 5 54 19 

150 C 1 150 20 205 144-164 5-40 8 99 (P) 
114 (K) 

43 (P) 
43 (K) 

Base connections 

P 

oad 



4687 90 20 130 85-100 10-40 10 94 (P) 29 (P) 
109 (K) 29 (K) 

M is 

5644 95 15 120 85-105 5-25 50.8 10.1 ~~ o 0 k c ~ 

7475 100 4 140 90-110 I-8 8 84 27 

A 

13201 100 100 140 90-110 IS-200 20 154 54 

i) In complete darkness V~sn may have a higher value. ~) b = I,..ec. 



SURGE ARRESTERS 

Type Igni- 
tion 
voltage 

(V d.cJ 

Extin- 
guishing 
voltage 
(mint 

(V d.cJ 

Max ratings Mains voltage 

Temporary Ilse 
in 

Capacitive 
discharge 
(repeatedly) 
(Ws) 

D.C. 
max 

(V) 

A.C. value 
r.ms. 
max 
(V) 

I 
(A) 

I 
(sec) 

series 
(A) 

4349 130-180 110 5 3 6 30 70 75 

4369 150-200 110 10 3 ]0 10 70 75 

4370 80-120 60 10 3 IO 10 36 50 

4371 150-200 110 5 3 6 10 70 75 

4372 280-300 250 2.5 1 6 10 200 180 

49-51 

Dimensions 

~ 

N 
k ~ 
0 
E 



4378 SO-120 60 10 3 10 ~ 10 36 50 

4379 280-350 130 10 3 10 30 50 180 

4383 280-350 130 5 3 6 10 50 180 

4390 700-910 200 25 3 25 500 175 300 

4397 400-500 200 5 1 6 10 150 230 

60-66 

ai 
o~ 
E1

60-65 
14.0 

~i 
k'I F~ 
~i M4 

14A 

~i 

60-66 

x 
N 
lA 

Vr 



ELECTROMETER TUBES 

TVOe Vr It Vo Vas [, Vai S /s lea lai 
(V) (mA) (V) (V) (µA) (V) (µA/V) (A) (A) 

Base connections 

4065 1.25 13 9 — 100 —2.5 80 2 — G 12.5 x 30'ta 
Triode 

4066 1.25 13 4.5 —3.2 20 3 17 2.5 x 10- ia 2.5 x 10- ~ 
Tetrode 

4067+) 0.5 8 5 21 0.5 —1.7 2.Sx 10- fi 
Pentode 

4068 1.25 8.2 10 6.5 S —2.5 10.5 1I0 3 x 10-r a 
Pentode 

4069 1.25 14 9 
Triode 

a/ 

not s~emm~,~ 

eot 

ran 
100 —2.7 80 2 1.6x 10'ia ok~+t 

naf 

i) For pH meters only 



THERMOCOUPLES 

Type Ir (mA) Rr Rrn 

(,p) 

Dimensions 

If Iri) I! 
(E _ 
12 mV) 

Il°) 
(max) 

(n) Tot. 
!en¢lh 

Diam. 

(max. mm) 

TH 11TH 91 0-15 0-5 30 20 6S 6 

63 24 

19 

TH 21TH 92 0-30 0-10 20 40 25 3.5 

TH 31TH 93 0-75 0-20 40 100 7 3.5 

TH 41TH 94 0-150 0-50 100 200 2.2 3.5 44.5 

TH SITH 95 0-300 0-100 200 350 1.2 3.5 

Base com'eclions 

rH rtHs 
f 

~) In this ran¢e Vo is proportional to the square of $. %) Durin¢ max. 1 min. 



BIME'CAL RELAY 

Typ¢ TypiCa! 
characteristics 

Max curreu! Base connections 

Mains At At 
switching switching 
an ofj 

4152/02 tx = 85-115 mA 220 V 1.5 A 0.25 A 
R = 370 S2 D.C. 
TiminII at 
temp = 25 °C: 
at 95 mA max 220 V 1.5 A 0.25 A 
55-85 sec A.C. 

380 V 
A.C. 

0.7 A 0.075 A 

rc. 

A 



CURRENT REGULATORS 

Type V u 4as 
(V) (A) 

Base connections 

329 10-30 1.15 

340 3-10 5.9 Edison 

1905 2-6 Edison 

1908 5—IS 0.8 

1909 15-45 0.625 
jP 

1909A 15-45 0.625 

Type V me 

( V) 
Base connections 

1913 4-12 2 Edison 

1918- 
O1 

4-10 0.1 Edison 
MiSnon 

1923 15--45 0.43 Edison 

1926 8-26 0.18 

1927 40-120 0.18 

1928 80-240 0.18 

1941 80-200 0.3 

1945 80-120 0.275 

A 



x 
0 

RADIATION COUNTER TUBES (halo8en fl1led) 

Tyne Description Radl- 
anon 
sensi- 
thdty 

Wal! 
thick- 
nest 
mslcm■ 

Max. 
starring 
Voltage 

Plateau Max. 
Plateau 
slope 

Max. 
Dead 
time 

(µsec) 

Max. 
Back-
ground 
(counts/ 
min) 

Max dimensions 

Tot. 
lensth 

Diam. 

(V) (V) 
(%per 
100 V) 

(mm) 

18502 Thin wall 
counter 

~,y 75 3000 300-400 15 150 40 I18 19 

18503 Cylinder 
counter 

y 250 325 425 75 2 100 10°) 55 17 

18504 Mica window ~,y 2-3t) 325 425-650 2 100 lOs) 55 17 

1850$ 
counters 

a.p.y 1.5-2i) 350 450-700 2 160 15°) 57 26 

18506 ~,y 2.5-3.St) 375 450-750 2 180 25s) 57 34 

18509 Hlgh flux 335 375-550 
15 

60 
2s) ~,y 80-100 38 7 

18509/02 
counters 

375 500 50 30 

18510 Running 
liquid 
counter 

S 30 375 500--650 7 125 15°) 92 24 

18511 Side window X ray 2-2.5 14l 27 

Prof. 
counter 

18513 Mlca window 1.6-2.It) 575-825 
15 

70 6°) 86 12.8 
a.p 

18514 
counters 

3.5-4i) 600-900 250 40s) 99 33.5 



18515 Low level a,s 1.5-2i) 350 500-700 
3 

5') 30 26 
70 

18516 
mica window 
counters ~ 10~) 375 500-750 9') 34 34 

18517 Guard 
counter 
for 18515 

75') 

90 1 mm 650 800-1200 3 1000 80 

18518 Guard 
counter 

cosmic 
rays 70') 

(or 18516 

18520 Cylinder 0.7 mm 345 375-475 15 200 90 170 22.2 

counters 40') 

Y 
18522 0.5 mm 600 700-1000 3 500 110') 460 41 

18524 Pour in 235 32 

p,y 25 350 400-500 15 100 12%) 

18525 
counters 

182 30 

18526 End window 
counter 

a./3,y 1.5-2i) 375 450-750 2 200 20') 57 34 

18529 High flux 
counter 

y 80-100 400 500-650 25 1') 27 7 

18533 Dip (i,y 30 350 400-500 15 100 12') 143 34 

Counter 

18536 Low level 
mica window 
counter 

a.~ 1.5-2 375 500-750 3 70 10') 34 34 

i) Window thickness ') Shielded 

x 



Type Descriptipn Radi- 
otion 
sensi- 
tivity 

Wall 
thick- 
Hess 
ma/cm' 

Max. 
starting 
voltage 

Plateau Max 
Plateau 
slope 
(% 

Max 
Dead 
time 

(µsec) 

Max 
Back-
ground 
(counts/ 
min) 

Max dimensions 

Tot. 
JenatN 

Diam. 

(V) (V) 
per 

100 V) 
(mmJ 

18537 End window 1000 1100-1300 
8 

150 
X ray 3.5-4r) 154 25 v 

18535 
counters 

800 900-1100 400 
50a) 

iS545 Cylinder 
counter 

y 525 350 380-480 10 200 75a) 270 22.2 

18550 Thln wall 

R.Y 
32-40 380 500-650 4 50 4a) 52 10 

18552 
counters 

70 30r) 146 18 
40-60 400 450-800 2 

18553 280 18 

i) Window [hickness ') Shielded 



DECADE COUNTING, SELECTOR AND INDICATING TUBES 

Tyve and Filament VoI(ages 
App/!cation data 

Currents (mA) Resistors Base connections 

E1T Vr = 6.3V Ve 300V 
counter tube lr = 0.3 A Voat = 11.9 V 

Van 156 V 

Ix = 0.95 Rt = 15 kS2 
Rot = 39 kL2 
Roa = 1 MO 
Rat = 47 kS1 

ET 51 
selector 
tube 
(Iona life) 

Vr — 6.3 V 
I! 0.3 A 

Vabra = 100 V 
Vola = 100 V 
Va = 25 V 
—Vo Pulse = 60 V 

!core= 5.5 
I.n = 1 

Iv = 50 /tA 
!r 6.5 

Re.re= 3.3k ,(Z 
R.a = 100 kS2 

x 

w 



x 
A 

Type Typtcat characteristics Mox ratings Dimensions Base cpnnecttans 

Tot. Diam. 
tensth 

max (mm) 

Z 302 C 
counter 
tube 

Maintaining voltage Ve = 475 V !o 
(at Ix = 400µA) Eo —120 V 

= 190 V Ra = 680 kS2 
V~sn = 400 V Io 400µA 

550µA 101.5 29.5 

Ear.t+ 
E~pPfl 

Z 303 C Counting rate (sine or Ve = 475 V Vo = min 350 V 101.5 29.5 
counter pulse) = max 4 kc/s .. Vxo =-12 V Main and guide 
tube Maintaining voltage Ro = 820 kS2 

I. = max 550µA 
(at le = 300µA) Re = 120kS2 min 250µA Gob.a 

= 186 to 196 V Io = 340µA 
Pulse required for 
forced resetting 

= min 120 V 
Output pulse 35 V 

Z 5025 
selector 
tube 

See Z 303 C See Z 303 C See Z 303 C 90.5 33 

Z 503 M Vsr ~ 108 V 
Indicating 
tube only 

Ia = 60µA Va min 129 Vr) 85.5 
Voa= max lOSV 
Io = min 50µA 
Io max 25 0µA 

33.1 

O 

© .: (.j 

Y~ ~ G 

o GB Ba y 

h5 
t0 ~G o~s

„s

r) Necessary for ignition 



DECADE NUMERICAL INDICATING TUBES 

Type Typical characteristics Maximum raftnss Dlmenstons Bast connections 

Tpf. Dlam. 
Jengfh 

max (mm) 

Z 510 M Ynu = 170 V le 2 mA f o = m1n 160 V[) 33 30 
V, = 127 V Ro ~ IS kdl Itp = max 15 mA~) 

Z 520 M Vea = 170 V 
(long tlfe) Y = 140 V 

/t e  2 mA Yo =min 160 V[) 35 30 
Ro 15 kSZ /av = max 15 mA 

Z 550 M V~, = 110 Va.c. le = 3 mA V e  max 130 Va.c. 35 30 
Yo = 82 V R.[ = 330 kS2 min 90 Va.c. 

Rx = 10 kS2 (rectified) 
Ix = max 5 mA 

[) Necessary for igNtlon ~) T.. = 0.02 sec. 

.'1,' 



TRIGGER TUBES 

Tvpe Typical characteristics Maximum ratfngs Dimensions Base connections 

Tot. Diam. 
length 

max (mm) 

PL1267/ Ye° m 117 Vnte V.e,un = min 73 V I° = max 25 mA 99 33 
Z300T Ynun(Yr e 0 V) V.e,un = max 93 V I v = max 100 mA 

e 255 V Y.t (burNnB voltage) 
min 225 V = 60 V 
max 310 V la.ernna (Vu = 140 V) 

Y U° = 25 mA) = maz 300µA 
e 70 V 

Z 50 T V.~,un = 71 V Y (7° = 2-6 mA) Ix v  max 6 mA 92 13 
= min 66 V = 61 V la° = max 24 mA 
= max 80 V = min 54 V 

Y°un a min 175 V max 67 V 

Z 70 U Y.ta.n (V = 250 Vd.cJ Y° un = 360 V Vnn = min 200 V 60 10.16 
= 137-153 V m1n 325 V =max 310 V 

I.:,a.na (V = Ym-sun =max 200 V Is = max d mA 
250 Vd.c.) =max 30µA V°r-. (Ive = 3µA) Itv = max 16 mA 
V U° 3 mA) ~ 155 V t.mn 

= 111-121 V v max 70 °C 

Z 70 W I.~.er.n.t (Y = For further data see Z 70 U 
250 Vd.c.) =max 50µA 

60 10.16 
P~ 

r 
a,w 

t, 

a1 

sw.unw 



Z 71 U Vtte.v (V° = 130 Vd.cJ w a° a 200 V 
= 73-90 V — min 175 V 

/.e,o-.°et (Y° = V = 125-165 V 
130 Vd.c.) =40µA Z (IL = 8 mA) 

= max 1000 µA = 400 dl 
V ([. 5 mA) =max 1000 S2 

= 56-70 V (freq. 300-3300 c/s) 

V°° = max 165 V 80 10.16 
Ix = max 7 mA 
Iev >= max 12 mA 
tamp 

= max 70 °C 

Z 803 U V. ~ 170-290 V V.t,t.a = 128-137 V It = max 8 mA 45 22 
Y tLv ~ min 290 V Vvrttn min 150 V Itv = max 50 mA 

Z 804 U Va (Le = 100 /sA) 
= 100 V 

= 106-115 V 
V ~.. (pos. and neBJ 

= min 400 V 

180-350 Vd.c.) 
_ -115/-131 V 

180 Vd.cJ a  max 50µA I 

} Lt 

—le 

rv= 
T.v m 

max 400µA 

max 400µA 
min 5 mA 
max 25 mA 
max 125 mA 
IDaR 1 CyCIC 

55.6 22 

Z 805 U V.t-x(I•t 100µA) 
= 110 V 

= 116-128 V 
Ya°-epos. aad ne8.) 

m 500 V 
min 475 V 

Vt-L I[v (VEv = 
250-450 Vd.c.) 
a= 137-155 Vd.c. 
I.e.tra°.e 
(Ya s  250 Vd.c.) 
= max. 100 µA 

!° min 5 mA 
= max 25 mA 

Iuv max 150 mA 
T„ = 1 cycle 
Tamv = 
—55/ t 70 °C 

44.5 22 

N 
sL
It 

t 
le. 



x 

Type Typical characteristics Maximum ratlnss Dimensions Base connections 

Tot. Diam. 
length 

max (mm) 

Z 900 T/ Yoieo (V,~ 2 0 V) Vao,~en m1n 73 V & = max 25 mA 54 19 
5823 = 290 V Vee,ii ~ max 105 V Ixv = max 100 mA 

Yo (fu = 25 mA) Ise,erw t (Y v = 140 V) 
= 62 V max 400IsA 

Ves (Y 2 0 V) = SO V 
V.e (I = 25 mA) 

= 61 V 

IONIZATION VACUUM GAUGE 

Type SupPIY Gas Field intensity of 
voltage pressures required 

permanenl magnet 

95322 
Cold ca[hode 

2000 Vaa 10'a-10'6 mm Hg abt 370 Gauss 



INTERCHANGEABILITY AND 

REPLACEMENT LIST 

II 



INTRODUCTION 

In the first column of this interchangeability list those types 
of electron tubes and semiconductor devices for which 
equivalent types exist have been entered in numerical 
alphabetical order. In addition, a number of Miniwatt tube 
and semiconductor types for which no equivalents exist 
are tabulated. The second column lists the alternative CV 
numbers of the corresponding Miniwatt tubes and semicon-
ductors and the third the type numbers) of these tubes or 
semiconductors. 

It must be noted that in the third column the type numbers 
without brackets are direct equivalents, whereas those 
between brackets are near equivalents. It can be assumed, 
however, that in practically all cases the near equivalents 
can replace the type indicated in the first column. 

This list also gives the most suitable replacement types for 
obsolete tube and semiconductor types. In a number of 
cases the replacement proposed can be carried out without 
important alterations being required in the equipment. In 
some cases, however, it will be necessary to rewire or 
change the socket, to use an adapter and/or to modify the 
circuit. 

Since interchangeability of semiconductor devices of dif-
ferent make is not possible in the same way as with tubes, 
the types between brackets cannot be considered as near 
equivalents but as comparable types. 

The fact that a tube or semiconductor is listed does 
not imply that it can always be supplied. 



Type 
number 

Alterna- 
rive CV 
number 

Philips 
type 

Type Alterna- 
number five CV 

number 

Philips 
type 

003H03 (OC72) +)1NM (OA85); (1N478) 
02DF DF64 +)1N45 (OAeS); (1N47B) 
0517 PL5557 7)1N16 (OA85); (iN17B) 
OA2 1832 OA2 +)1N47 (OA85): (1N17R) 
OA2WA OA2WA +)1N48 (OARS); (1N178) 

OA4 (Z300TiPL1267) +)1N50 (OA85); (1N478) 
OMG 752 (Z300T/PL1267) +)1N51 (OA85); (1N478) 
OB2 1833 082 +)1N52 (OA85); (7N478) 
OB2WA OBIWA +)7N54 (OA85); (1N47R) 
OC3 (4687K) +)iNNA (OABSC); (1N479) 

OD3 (iSOC1 K) 1N56 (OA85); (7N478) 
OE3 431 85A1; OE3 +)iNS7 (OA85); (1N478) 
OG3 M9 85A2; OG3 +)1N58 (OA85); (1N478) 
"OH3 %Cf +)iNSBA (OA85); (1N478) 

1A7 733 1A3; DA90 +)1 N60 (OA70); (1 NG7) 
f AB6 DK96; tAB6 +)1 N61 (OA85); (1N178) 
1 AC6 DK92; tAC6 +)1N62 (OA85); (1N478) 
1AD4 2237 1AD4 +)1N63 (OA85); (1N178) 
tAHS DAF96;tAH3 +)1N64 (OA70); (1N87) 

t AJ4 DF96; tAJ4 +)1 N65 (OA81); (1N176) 
1AN5 DF97; 1AN5 1N66 (OA85); (1N478) 
1C7 DK91; 1R5 +)1N67 (OARS); (1N478) 
1C2 DK92; tAC6 +)1N67A (OA95); (1 N618) 
1C3 DK96; 1AB6 +)1N69 (OA85); (1N478) 

1 C21 (Z300T/PL1267) +)1 N68A (OA95); (1N61B) 
1CP11 DB3.91: iC%1 +)1N69 (OARS); (1N178) 
1CP31 2302 DH3-91; 1CP31 +)1 N70 (OA85); (1N178) 
i D13 733 1A3; DA90 +)1N75 (OARS); (iN47B) 

•1 E3 DQ0; 6375 +)1N81 (OA85): (1N478) 
7Fi DF%;1AJ4 7N82A 
1F2 1U; DF92 1N86 (OA85); (OA81) 
iF3 DF91; 1T4 1N87 OA70; 1N87 
1FD1 DAF96; 1AH5 1NWA OA90; 1N87A 

1FD9 DAF91; 155 1N88 (OA81): (iN476) 
1L4 1758 tU:DF92 1NB9 (OA85); (OA95) 
1Mf 2980 DM70; 1M3 1N90 (OA95); (1 N618) 
1M3 2980 DM70; 1M3 +)iN95 (OARS); (OA95) 
iN3 DM71; 1N3 +)1N99 (OARS); (OA95) 

+)1N34 (OARS); (iN47B) 1N111 (OARS); (1N478) 
+)1N34A (OABSC); (iN179) 1N712 (OA85); (1N17B) 
+)iN38 (OARS); (7N478) 1N113 (OA81)i (1N176) 
+)7N38A/B (OARS); (iN47B) 7N114 (OAR7); (1N176) 
+)1N41 (OA86); (iN47B) 1N115 (OA81); (1N476) 

* Obsolete type with nearest replacement type. 
') The G-versions arc direct equivalents o(the indicated Philips type e.g. 
1N34G = OA85. 
Typa numbers between bncke[s an near equivalents, for samiconduc-
ton ehev are comparable types. 
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Type AiternD- Philips Type Alterna- Philips 
number five CV type number five CV type 

number number 

7)iN116 (OARS); (OA95) 1N457 (OA203) 
~)1Ni17 (OARS); (OA95) iN458 ~ (OA202) 
1N119 OA86C/01; 1N119 1N459 —
~)1N126 (OA95); (1 N61a) 1N464A (OA202) 
~)1N127 (OA93); (1 N618) 1N46R (OAZ200) 

~)1N72R (OA95); (1NbiR) 1N470 (OA2304) 
iN133 (OA85); (1N47R) 1N476 1337 OA8/; 1N176 
1N791 (OABb) 1N477 OAB1C; iN477 
1N192 (OAR7); (1N490) 1N47R 1354 OARS; 1N478 
1N198 (OAS) 1N479 OARSC; 1N479 

1N202 (OA200) 1N480 OA86; iN480 
1 N209 (OA200) 1N482 (OA200) 
1 N215 (OA202) 1N184 (OA202) 
1N316 (OA202) 1N538 (OA210) 
1N223 (OAZ212) 1N540 (OA2f0) 

1N248A (BYZ14) 1NSfl OA79; 1N511 
1N249 (OA2]O) 1N542 2-0A79; 1N542 
1N250A (BYZ14) 1N547 (8Y700) 
1N251 (OA300) 1N573 (OA210) 

iN232 (OA200) 1N616 442 OA73; 1N616 
iN133 (OANO) 1N617 OA91: 1N617 
1N254 (OA210) 1N618 OA95; 1N618 
1 N255 (OA210) iN649 (OA214) 
1N256 (OA214) 1N698 OA47; 1N696 

iN270 (OAS) 1N761 (OAZ100) 
iN277 (OAS) 1N762 (OAZ209) 
1N2BI (OAS) 1N763 (OA2211) 
1N294 (OA81) iN765 (OAZ212) 
1N293 (OA70) 1N7052 (BYZ13) 

iN297 (OA81) 
1N300A (OA200) 
1N338 (OA210) 
1N342 (OA310) 
iN343 (OA210) 

1N7093 (OA2N) 
1N1096 (OA214) 
1N14B6 (OA214) 
1N769S (OA210) 

1 N344 (OA210) 1N3070 (OA210) 
1N345 (OA210) 1N3182 BA102; iN31B2 
iN347 (OA210) iP1 DL96; 3C4 
1N380 (OA300) 1PIR DL92: 354 

iN429 (OAZ20I) 1PIf DL94; 3V4 
1N433 (OA200) 1P23 (3554) 
1N433 (OA202) 1P32 (3546PVn 
1N434 (OA203) 1R5 7B2 DK97; 1R5 
1N456A ~(OA200) 152 DY86; 152 

3) The G-versions are direct equivalents of the indicated Philips type e.g. 
1N34G = OA85. 
Type numbers between brackets are nea3• equivalents, for semiconduc-

tors they are compa9•able types. 



Type Alterna- Philips Type Alterna- Philips 
number five CV type number rive CV type 

number number 

752A DY87; 152A IN45 (OC72) 
154 (DL92); (DL94); 2N46 (OCSB) 

(DL%) 2N47 (OCSH) 
155 784 DAF91; 155 2N48 (OCSB) 
1T4 - 785 DF91; 1T4 2N49 (0058) 

1W 2507 1W 
tU5 3912 1U6; DAF92 
1X2A (DYB6); (152) 
7 X1B (DY86); (152) 
2829 (QQE06/40); (5894) 

2N51 (OC72) 
2N55 (OC72) 
2N56 (OC72) 
2N59 (OC74) 
2N62 (OC72) 

2892 QQE04/10; 832A 2N63 (OC72) 
2835 7092 EA50 2N64 (OCri) 
2846 QE05/40; 6146 2N65 (OC71) 
2852 QQE03/20; 6252 2N76 (OC71) 
2894 QQE06/40; SB94 2N77 (OCSB) 

2D21 79] PLID31; (PL5727) 2N78 (0[740) 
2D21W 2676 PLSri7; E97N 3N79 (OC71) 
3D27WA 4078 PLSri7; E91N 2N85 (OC72) 
3FY5 2FY5 2N86 (OC72) 

1G/403A DCX4/1000; 3828 2N87 (OC72) 
1G/4738 DCX4/5000:4832 2N88 (0058) 
3H38 DCX4/1000; 3828 2N89 (0058) 
2H66 DCG4/1000G; 866A 2N90 (0058) 
2HR8 XF86; 1HRB 2N91 (0[140) 

2)42 3676 2)42 
2)57 2)51 
2)51A 3560 2)S1A 
2)55 2)55 

2)56 2852 1)56 
IK25 2792 IK25 
2N34 (OC72) 
2N34A (OC71) 

2N91A (0[140) 
2N96 (OC71) 
2N104 (OC71) 
2N105 (0058) 
1N106 (OC77) 

2N709 (OCri); (2N781) 
2N113 (OC45) 
2N714 (OC44) 
2N175 (OC26); (2N7314) 
2N716 (OC66) 

1N35 (0[140) 2N773 (OCA7) 
3N36 (OCri) 2Ni7a (0[170) 
2N37 (OCri) 2N729 (0[170) 
2N38/A (OC72) 2N130 (0058) 

2N41 (0058) 2N131 (OC38) 
2N43 (OC77) 2N732 (OC72) 
2N43A (OC77) 2N133 (OC66) 
3N14 (OC74) 1N135 (OC45) 
2NHA (OG74) 3N736 (OGS) 

Type numbers between brackets are near equivalents, for semicon-
duttors they are comparable types. 

IS ' 



Type 
number 

Alterna- Philips 
five CV type 
number 

Type 
number 

Alterna- Philips 
rive CV type 
number 

2N737 (OC44) 2N193 (OC72) 
2N738 (OC72) ~2N196 (OC72) 
2N138A (OC72) 2Ni97 (OC72) 
1N739 ~ (OC46) 2N198 (OC72) 
2N140 (OCM) 2Ni99 (OC72) 

2N746 (OC739) 2N200 (OC71) 
2N746 (OC739) 2N204 (OC71) 
2N147 (OC740) 2N209 (OC71) 
2N14B (OC45) 2N206 (OC71) 
2N155 (OC26) 2N207 (OC98) 

2N756 (OC26) 2N207A (OC9B) 
2N166 (OC36) 2N2078 (0058) 
2N166 (OC140) 2N215 (Oab) 
2N167 (OC140) 3N316 (OC739) 
2N168 (OC139) 2N217 (OC72) 

2N16BA (OC140) 2N218 (OU9) 
2N769 (OC139) 2N219 (OCM) 
2N769A (OC139) 2N220 (OC66) 
2N170 (OCf40) 2N223 (Oa4) 

2N172 (OC740) 2N224 (OC74) 
2N173 (OC29) 1N229 (2-OC74) 
2N174A (OC26J 2N226 (Oaq 
2N173 (OC66) 2N227 (2.Oa4) 
2N776 (OC27) 2N229 (OC140) 

2N180 (OCR) 2N230 (OC26) 
2N181 (OC74) 2N331 (OC169) 
2N782 (OC740) 2N232 (OC769) 
2N703 (OC140) 2N233 (OC739) 
2Ni84 (OCf40) 2N233A (OC139) 

2N185 (OCR) 2N334 (OC26) 
2N186 (OCR) 2N234A (OC26) 
2N186A (Oa4) 2N239 (OC36) 
2N1B7 (OCR) IN235A (OC26) 
2N187A (OC74y 2N239B (OC26) 

2N18B (OCR) 2N236 (OC26) 
2N188A (Oa4) 2N236A (OC26) 
2Ni89 (oat) 2N236B (ocw) 
2N190 (OQ7) 2N237 (OCSB) 

3N791 (Oa5) 2N23a (Oa2) 
2N192 (Oab) 2N241 (Oa3); (Oa4) 
2N193 (OC739) 3N24fA (OCR); (Oa4) 
3N794 (OC139) 2N242 (OC38) 
2N194A (OC139) 2N247 (OC170) 

I6 Type numben between bnckeu are near equivalenu, for semicon-
duccon they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number five CV type 

number number 

2N246 (OC770) 
2N249 (OC74) 
2N250 (OC2b) 
2N751 (OC28) 
2N252 (OC14) 

2N253 (OC139) 
2N254 (OC739) 
2N235 (OC26) 
2N256 (OC26) 
2N297 (OC26) 

2N309 (OC45) 
2N310 (OC44) 
2N311 (OC47) 
2N312 (OC740) 

2N376 (OC47) 
2N316 (OC47) 
2N317 (OC47) 
2N318 (OC170) 

2N265 (OC72) 2N319 (OC74) 
2N266 (OC72) 2N320 (OC74) 
2N267 (OC770) 2N321 (OC74) 
2N26B (OC26) '2N322 (OC72); (OC74) 
2N268A (ASZ1~ 2N323 (OC72); (OC74) 

2N269 (OC47) 2N324 (OCR); (OC74) 
2N270 (OC74) 2N326 (OC26) 
2N271 (OCM) 2N326 
2N271A (OCM) 2N3271A (OC200) 

2N274 (OC770) 2N326 (OC200) 
2N279 OC70; 2N279 2N326A (OC301) 
2N280 7005 OC71; 2N2110 2N331 (OC74) 
2N281 7006 OCR; 3N261 2N344 (OCt71) 
2N262 2-OC72; 2N2B2 2N345 (OCt71) 

•2N263 OC75 2N346 (AFZ12) 
2N284 OC76; 2N284 2N350 (OC26) 
2N264A OC77: 2N264A 2N351 (OC26) 
2N265 (ASZ15) 2N352 (OC26) 
2N285A (ASZ75) 2N353 (OC26) 

2N291 (OC74) 2N354 (OC201) 
3N292 (OC139) 2N356 (OC739) 
2N293 (OC739) 2N357 (OC140) 
2N296 (OC2B) 2N356 (OC741) 
2N297 (ASZ15) 2N359 (OC72) 

2N297A (ASZ15) 2N360 (OC72) 
2N300 (OC171) 2N361 (OCR) 
2N301 (A6Z76) 2N362 (OC70); (OC71) 
2N301A (ASZ15) 2N363 (OC70); (OC77) 

2N302 (OC47) 2N370 (OC770) 
2N303 (OU7) 2N371 (OC170) 
2N307 (OC26) 2N372 (OC770) 
2N307A (OC26) 2N376 (OC27) 
2N308 (OC45) 2N376 (OC28) 

• Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semicon-
ductors they are comparable types. 



Type 
number 

Alterna- Philips 
rive CV type 
number 

Type 
number 

Alterna- Philips 
rive CV type 
number 

1N380 (OC2B) 2N166 (OC75) 
2N381 (OC71) 1N467 (OC7S) 
2N392 (OC74) 2N181 (OC44) 
2N383 (OC71) 2N4B4 (OC45) 
2N384 (0[171) 2N4716 (OCH) 

2N386 (ASZiS) 2N491 (BC211) 
2N387 (ASZ16) 2N195 (0[301) 
2N388 (0[141) 2N496 (0[201) 
2N393 (ASZ20) 2N499 (0[171) 
2N394 (OC76); (OCBO) 2N501/A (ASZ21) 

2N395 (OC46); (OU7) 2N502/A (AFZ12) 

2N396 (OC46) 2N503 (0[770) 

2N397 (OC47) 2N504 (0[170) 
2N398 (OC77) 2N525 (OC72) 
2N399 (OC36) 2N526 (OC72) 

2N401 (OC26) 2N538 (OC26) 
2N402 (OC71) 2N539 (ASZii) 
2N103 (OCR); (OC74) 2N540 (OC27) 
2N404 (OC47) 2N544 (0[169) 

2N405 (OC72) 2N561 (ASZ75) 
1N406 (OC71); (OCRI 2N574A (ASZiS) 
2N407 (OCR) 2N575 (ASZiS) 
2N10B (OCR) 2N575A (ASZ16) 
2N4o9 (ous) 2Nse3 (AFz1z) 

2N470 (OUS) 2N585 (0[739) 
2N411 (OC41) 2N588 (AFZ72) 
2N472 (OC4y; (0[171) 2N618 (ASZ75) 
2N413JA (OC45) 2N629 (ASZib) 
2N414/A (OC45) 2N631 (OCR) 

2N415 (OCM) 2N632 (OC74) 
2N475A (OC45) 2N633 (OQ4) 
2N416 (OCM) 2N640 (OG170) 
2N4n (oc1+) wb41 (ocvo) 
2N422 (OC66) 2N612 (0[770) 

1N643 (ASZ27) 
3N429 (OU7) 2N644 (ASZ21) 
2N426 (OC47) 2N645 (A5221) 
2N427 (OC17) 2N698 (OC76) 
2N428 (OC47) 2N659 (OC76) 

2N439 (0[112) 2N660 (OC76) 
2NM3 (ASZ16) 2N661 (OC76) 
2N161 (OCBO) 2N663 (OC76) 
2N1N (OC71) 2N695 (ASZ31) 
2N165 (0058) 2N700 (ASZ72) 

Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 



Type 
number 

A/terns- Philips 
Live CV type 
number 

Type 
number 

Alterna- 
Live CV 
number 

Philips 
type 

2N705 (A5221) •2-OC16 1•-OC26 
2N7f0 (ASZ21) 2-OC26 2-0C26 
2N1014 (ASZ1~ ~'2-OC30 
2N1017 (OU7) 2-OC72 bOC72; 2N282 
2N1023 (AFZ12) 2-OC74 bOC74 

2N1039 (OC26) 2530 (OCM) 
2N1041 (ASZ15) 2531 (OG45) 
2N7066 (AFZ72) 2532 (OC72) 
2N7122/A (ASZ21) 2533 (OC72) 
2N1132 (BCZ71) 2534 (OQ4) 

2N1142 (AFZ72) 2535 (OUS) 
2N1143 {AFZ12) 2536 (OUb); (OUb) 
2N1177 (AFZ12) 2537 (OC72) 
2N7178 (AFZ12) 2538 (OC74) 
3Nf i79 (AFZ12) 2539 (OC66) 

2N1180 (AFz1z) zs4o (oc4>) 
2N1195 (ASZ12) 2941 (ASZ16); (OC170) 
2N1224 (OC169) 2542 (ASZ75) 
2N72i (OC17D) 2543 (OC170) 

2N1226 (OC171) 2544 (OC72); (OC74) 
2N7300 (ASZ20) 2545 (OC4$) 
2N7301 (ASZ20) 2552 (OC44) 
2N1314 OC26; 2N1314 2556 (OC74) 
2N1385 (ASZ21) 2591 (OC74) 

2N7397 (AFZ12) 25109 (OC170) 
2N1398 (AFZ72) 25110 (OC170) 
2N1399 (AFZ12) 29112 (OC170) 
2N1400 (OC171) 25141 (OC170) 
2N1401/A (ocnl) u14z (ocno) 

2Nf402 (OC771) - 25143 (OC170) 
2Nu11 (Asn1) 2sus (oc169); (ocno) 
2N1425 (OC16~ 25148 (OCM) 
2N7426 (OC769) 2776 (OC741) 
2N7427 (ASZ20) 2V/400A 32 OCG1/t000G 

2N1515 OC769; 3N1515 2V/4008 (DCG4/t000G) 
2N1616 OC170; 2N1516 2V/470C (DCG4/5000) 
2Ni517 OCY71; 2N7517 2V/171A (DCG4/5000) 
2N1666 ASZ15; 2N7666 2V490C (DCG4/5000) 

1N1667 ASZ16; 2N1667 2V/SOOC (DCG4/5000) 
2N1668 ASZ17; 2N1668 2V530A (DCG9J20); (6508) 
2N7669 ASZ78; 2N1669 2V530E (DCG9/20); (6508) 
2-OA72 2•DA72 2V531E (DCG9/20); (6508) 
2-OA]9 2-OA]9; 1 N542 3A1 807; 2390 3A4; DL93 

• Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semicon-
dgctors they are comparable types. 

I9 



Type Alterna- Philips Type Alterna- Philips 
number Live CV type number Live CV type 

number number 

3A5 808 3A5; DCC90 4013 QB2/25B 
3AFP31 DH7.91 ;3 AFP37 4826" 1836 1163 

3AJ8 XCH81; 3AJ8 4832 2578 DCX4/5000:4833 
3ALP1 DG7d; 3ALP1 48L8 XCF80; 4BL8 
3ALP7 DP7.5; 3ALP7 4C35 1787 4035 

3ALP11 DB7.5; 3ALP17 4C35A 4C35A 
3AMP1 DG7-32; 3AMP1 4CM4 PC86; 4CM4 
3AMP1A DG7.32/01: 3AMP1A 4CX2508 QEL2/275: 4CX250B 
3AZP31 DHM9-it; 3AZP31 4D21 2963 QB3/300GA; 4129A 
304 2240 384 4DL4 PC88; 4DL4 

3828 1835 3828; DCX4/1000 4F57 4F57 
3BKP2 DN7.78; 3BKP2 4EH7 4EH7 
3BKP31 DH7-78; 3BKP31 4EJ7 4EJ7 
38X6 XF80; 38X6 4EP7 DP10.94; 4EP7 
3BY7 XF85; 3BY7 4EP71 DB10-94; 4EP71 

3C4 DL%; 3C4, ~ 
4EP31 DH10-94; 1EP31 

3C23 pL3C23 4ESB XCC189; 4ESB 
4F15K QELi/750; 4Xi50A 

3U5 
{6007 

3C45 4F11 QB3/300;6155 
4G/280K PL2DN 

3DA 56001 4GTP (3546PW) 
3EH7 XFiB3; 3EH7 4H/135M 2519 QEL1/150; 4X150A 
3 EJ7 XFiB1; 3EJ7 4H/136M QELi/150H 
3FY5 3FY5 4HJ760M QEL2/250;4X2508 
3G/501A 2215 PL5545 4J50 4J50 

3J/170E (TBLb/6000);(5924) 4J52 3569 4J52 
3J/294E (TBL12/100); (6078) 4J52A 5018 4J52A 
3N25/501 (OC771) 4J57 4J57 
3NP4 (MW6.2) 4J58 4JSB 
3Q4 818 3Q4; DL95 4J59 4J59 

354 820 DL92; 354 4J78 3953 4J78 
3V4 2983 0194; 3V4 4LP31 DHM10-93; 4LP31 
3V/340B (PL5557) 4X150A 2519 QEL7/i50; 4X150A 
3V/390A PL5559 4X2500 QEL2/250; 4X2508 
3V/490A (PL105) 4XSOOA QBL4/800; 4XSOOA 

3V/531E (DCG12/30); (5870) 5/04HM 1868 MF13.1 
3WP1 3946 3WP1; (DG7-36) 5/04J (MF13-1) 
3WP11 3WP11; (DB7-36) 5/01TM MW73.35 
4.65A 1905 QB3/2BB; 4.65A 5(63CM DH73-78, SBHP31 

411008U AZ50 5/62PM D813-78; SBHP71 
4-125A QB3/300GA; 4-125A SA/170K E180F; 6688 
4-250A Q83.5/75BGA; SADP7 5035 DG73-34; SAD% 

4250A SADP7 DP73-34; SADP7 
4-400A QB4/1700GA:4.4WA 5ADP71 D813-34; SADP71 

I30 ~ Obsolete type with nearest replacement type. 
Typa numbers betwoen brackets are near equivalents,for semiconduc- 

tors they are comparable types. 



Type AlternG- Philips Type Alterna- Philips 
number five CV type number five CV type 

number number 

SAQ4 GZ32; SAQ4 bAF3 (EY81) 
SAR4 1377 GZ34; SAR4 6AG5 (68A6); (EF91) 
5821 1164 6AJ6 2128 ECH87; 6y8 
SB/250A QE06(50 bAKS 850 bAKS; EF95; x(5654) 
SBHP2 DNi3-78; SBHP2 bAKSW 5654 

SBHP71 DB13-]B;SBHP it 6AK6 EABC80; bAKB 
SBHP31 DH73-78: SBHP31 6AL3 EY88; 6AL3 
SBKP71 D613-97; SBKPit 6AL5 283 EAA91: 6AL5; 
SBKP31 DH73-97; SBKP31 x(5726) 
SC (OAP11) 6ALSW 4607 5726 

SC21 (PL5545) 6AM5 136 EL91; bAMS 
SC22 2520 SC22 6AM6 138 EF91: 6AM6 
SC/100A QB2/250; 873 bAN7 (ECH81); (bAJB) 
SCBP2 DN13-76; SCeP2 6AQ5 1862 6AQ5 
SCBP11 DB13-76; SCBP11 6AQSW i)(6AQ5) 

SCBP31 DH13-76; SCBP31 bAQB ECC85; bAQ6 
SCLP31 DHi3-10; SCLP31 bA56W 5715 
SCPiA (DG13-2) 6A57G =)(6080) 
SC%A (OP73-1) bATb 452 bATb 

SCP71A (D813-2) 6AU6/A 2524 6AU6 
SD22 2964 Q83.5/750GA; 6AV6 2526 6AV6 

4-250A 683 (EY81) 
SE58 SESB 668 (EBF32) 
SF22A QB3.Sf750; 6156 bBBG (EBF32) 

SF23A Q84/1100; 7527 bBA6 454 bBAb 
SFP4A (MW13-35) 6BC5 (EF91) 
SF%A (MF13-1) 6BD7(A EBC81; bBD7A 
5)26 3602 5J26 68E6 453 bBE6 
SP (OAP72) 6BE7 ,,, EQ80; 6B% 

5T01A MF73-1 68H5 (EF89); (6DA6) 
574 1846 (GZ34) bBH6 aJ(E90F): (EF97): 
5733 (784/1250); 5868 (6AM6) 
SU1G (GZ34) 6BJ6 a)(E99F); (6BA6) 

5U8 SUB 68L8 ECF80; bBLe; 
SUPT DG13.32 %)(EBOCF) 
SV4G (GZ34); (GZ32) 68M5 (6AQ5) 
SX1G 1851 (GZ34) 68M8 ECL82; bBM8 
SY3 (SY3GT) bBQS 2975 EL84; bBQ5 

SY3GT 1856 SY3GT 66Q7A (ECC84) 
SZ4GT (GZ34) 680.5 1352 EM80; 680.5 
6AB4 (EC92) 6874 3891 EZ40; 6874 
6AB8 ECL80; bABB 6876 (bAT6); (6AV6) 
bADB (bDCB); (EBF89) 6BW7 (EF80); (68X6) 

') No specially ruggedized construction. °) Special quality. 
Type numbers between brackets are near equivalents, (or semiconduc-
tors they are comparable types. 

Ill 



Type AlternD- Philips Type Alterna- Philips 
number rive CV type number rive CV [yJ3e 

number number 

68X6 EF80; 68X6 6DT8 (ECC85) 

6876 (EH90); i)(E91 H) bDXB ECLB/: 6DX8 
6877 1775 EF85; 6877 6DY5 EL82; 6DY7 

6827 (ECC84) bEBG (ECH33) 
6C4 133 6C4; EC90 6EC7 (EF89); (6DA6) 

bC9 (ECH42) 6EH7 EF183; 6EH7 

6C10 ECH42 bEJ7 EF181; 6EJ7 

6C72 ECH81; 6AJ8 6EQ7 (EBF89) 

6C16 ECF80; 6BL8 bE55 (EC95); (6ER5) 

6C31 (ECH33) 6E56 EF97; 6E56 

6CM EZ81; 6CM 6E58 ECC189; 6ESB 

6CA7 1741 EL34: 6CA7 6ET6 EF9B; 6ET6 

6CB6 3993 6CB6 bEU7 (ECC83) 

6CD7 394 EM34: 6CD7 bEWb (EF184) 
6CE5 (6CB6) 6F1 (EF42) 

6CH6 (EL83) 6F72 7839 EF91:6AM6 
6CJ5 3886 EHt; 6CJ5 6F73 (EF42) 
6CJ6 2721 EL87; bCJ6 6F76 ENt 
bCKS 3889 EL41: bCKS 6F78 (EF89); (6DA6) 

6CK6 2716 EL83; 6CK6 6Fi9 EF85; 6877 

6CM4 EC86; 6CM4 

6CM5 2940 EL36; 6CM5 
6CH6 (6AQ5) 
6CQ6 131 EF93: 6CQ6 
6CR4 (EC88) 

bF20 (EF85); (6877) 

6F21 EF92; 6CQ6 
bF23 (EF80) 

6EC7 ECC89; 6EC7 

6C56 EH90; 6056 6FG6 EM84; 6FG6 

6CT7 3883 EAF42; bCT7 6FH5 (EC95); (6ER5) 
6CU7 3888 ECH42; 6CU7 6FQ5 (EC97) 
6CY7 3882 EBG1; bCV7 6FW8 (ECC80); (6DJ8) 

bCWS 5094 EL86; 6CW5 6FY5 6FY5 
6CW7 ECC84; 6CW7 bG BS EL500: 6G85 
bDt 1092 EL86; bCW5 6GK6 (EL84) 
6D2 14D (6AL5); (EAA91) 6GM6 (EF183) 
6D4 EN93 6GM8 ECC86: 6GM8 

bDAS EM81; bDAS bGNB (EGL84) 

6DA6 EF89; 6DA6 6GV8 ECL85; 6GV8 

6DC8 EBFB9; bDCB bGWB ECL86; 6GW8 

6DJ8 ECC88; 6DJ8; 6H6G/GT (EAA91) 

i)(E88CC) bH51 (DCG6/18): (6693) 

6DL4 EC88; 6DL4 6HG8 ECF86: 6HG8 

6OL5 EL95; 6DL5 6J6 858 6J6: ECC91 
bDRB EBF83; 6DR8 6J7GT (EF37A) 
6D58 ECH83; 6D58 6JBG (ECH73) 

112 [~ SpeC101 QUQIILy. 
Type numbers between brackets are near equivalen[s, for semiconduc- 

tors they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number uve CV Lype number rive CV type 

number number 

6K7GT (EF39) 7F16 EF41 . 
bL6G/GB (EL37); (EL34) 7FC7 PCC89; 
bL12 ECCBS; bAQB (PCC189) 
bL13 ECC83; 12AX7 7G7 (EF22) 
6LD3 EBC41: bCV7 BA (3554) 

6LD12 EABC80; 6AK8 BA7 DG7-36 
6M2 EM34; bCD7 BBB XCL82; BBB 
bM5 (EL84); (6BQ5) BBQS XL84: BBQS 
6N3 EY82; 6N3 8CW5 XL86; BCWS 
6N8 EBF80; 6N8 BD (OC45) 

b NBK (6DC8); (EB FB9) BD3 EF91; bAM6 
b PBG (ECH33) BDB (EF86) 
b P15 EL84; 6BQ5 BDXB XCL84; 8DX8 
b Piz 136 EL91; bAMS BE; BF (OC45) 
bP28 (EL38) BGWB BGWB 

6Q4 1886 EC80; 6Q4 8HG8 PGFBb; 8HG8 
b Q7G/GT (EBC33) 9/03L8 AL22-10: 9RP33 
6R3 EY81; bR3 9A8 PCF80; 9A8 
6R4 7865 EC81; 6R4 9A84 UC92; 9A84 

652 2966 EY86: bS2 9AK8 PABC80: 9AK8 
652A EY87; bS2A 9AQ8 PCC85; 9AQ8 
65A7GT 1967 65A7GT 9D6 EF92; 6CQ6 
65K7GT 1982 65K7GT 9D7 (EF85) 
65L7GT (ECC35) 9GV8 9GV8 

6SN7GT 7988 6SN7GT 9Q205 (DCG6/18); (6693) 
65Q7GT 1491 6SQ7GT 9RP33 AL22-10; 9RP33 
6T8 (EABC80); (6AK8) 9UBA (PCF80); (9A8) 
bUl EY80; 6U3 t0A (OAP72) 
bU8 6U8; (ECF80) tOC14 UCH81 

bV3JA (EY81) tOFi (UF42) 
bV4 bV4; EZ80 10F3 (UF42) 
bV6GT 511 6V6GT tOF9 (UF41) 
bW2 (EY51): (6X2) tOFiB (UF89) 
6X2 426 EY51; 6X2 tOFDt2 UBF89 

6X4 493 6X4 10L14 UCC85 
7AHP1 2352 DG16-22; 7AHP7 10LD3 UBC41 
7AHP7 DPib-22; 7AHP7 10LD12 UABC80 
7AHP17 DB76-22; 7AHP11 tOLD14 UCC85 

]AN7 PCC84; 7AN7 tOM2 UM4 
7D9 136 EL91; bAMS tOP (OAP72) 
7DE7 (EF80); (68X6) 10P78 UL84 
7 DJB PGt.BB: 7D)B 10PL12 UCL82 
7ESB pCC189; 7E58 17A (DAP12) 

Type numbers between brackets are near equivalenu, for semiconduc-
tors they are comparable types. 

I13 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

11E13 QQE03/12; 6360 16AQ3 XYB8: 16AQ3 
12/03HB AL31-10 17 2957 PL5557 

13/04HM 429 MF31-55 17BQP4 MW43.69; 17BQP4 
12/04LK MF31-22 17BTP4 AW43-80; 17BTP4 
12AC5 UF11; 13AC5 1768 UBF80; 17C8 

12AD5 (UFB9) ~ 17CVP4 AW43-88 
72AJ7 HCH81:13AJ7 17DYP4 (AW43-09) 
12AQ5 12AQ5 1723 P781; 1723 

12AT6 12AT6 18GV8 PCLB$; 18GV8 

12AT7 455 ECG81; 12AT7; 19BD PY80; 19X3 

x)(6201) 19BR5 UMB0: 19BR5 
12AT7WA 4024 6201 19D8 UCH81; 19D8 
12AU6 1961 12AU6 19FL8 UBF89; 19FL8 

12AU7 191 ECC82; 12AU7; 195U PY82; 19Y3 
(ECC186) 19X3 PY80; 19X3 

12AV6 12AV6 19Y3 PY82; 19Y3 
12AX7 492 ECC83; 12AX7 20A3 797 PL2D21 
128A6 1928 12BA6 20EQ5 (UBF89) 

12BE6 128E6; (HCH81); 21 A6 PL81; 21A6 
(12AJ7) 21 CJP4 MW53-20; 21 CJP4 

12BY7A 12BY7A 21CLP4 AW53-B0; 21CLP1 
1257 UAF12; 1257 21DKP4 AW53-88 
125A7GT 538 12SA7GT 21DKP4A AW53-08 

12SK7GT 544 12SK7GT 21EZP4 (AW53-09) 
12SN]GT 925 125N7GT 23ABP4 (AW59-90) 
12SQ7GT 547 125Q7GT 21AXP4 AW61438 
12X4 12X4 25E5 PL36; 25E5 
13CM5 XL36; 13CM5 25L6GT 553 25L6GT 

13EC7 (UF89) 

14/0478 MW36-67 
14AHP4A AW36-00; 11AHP4A 
14G6 (UBC81) 
14G85 14GB5 

28G85 PL500; 28GB9 
30A5 HL94; 30A5 
30AE3 P7B8; 30AE3 
30C1 Pt.F80; 9A8 

14GW8 PCL86; 14GW8 30f5 (EF80); (6BX6) 
14K7 UCH42; 14K7 30F27 (EF781) 
14L7 UBUi; 14L7 30L1 PCCB4; 7AN7 
14Y7 (UCH81); (19D8) 30P4 (PL36) 
15A6 PL83; 15A6 30P16 PL82; 16A5 

15CW5 PL81; 15CW5 30P18 PL84; 15CW5 
15DQ8 PCL84; 15DQ8 30PL1 (PCL82) 
16/04HM MF41-f0 30PL13 (PCLB2); (PCL85) 
16A5 PL82; 16A5 31 A3 UY41; 31 A3 
16AB PCL82: 16A8 31AV3. UY89; 31 AV3 

I14 
3~ $peC1O1 gU011ty. 

Type numbers between buckets are near equivalent types. 



Type Alterna- Philips Type Alterna- Philips 
number five CV type number five CV type 

number number 

34GD5 (UL84), •80 SY3GT 
35C5 (HL94) 83A1 83A1; 7980 
35W4 35W4 BSA1 431 BSA1; OE3 
35ZSGT 568 35ZSG3' 85A2 449 BSA2; OG3 
38A3 UY85; 3BA3 90AG 2270 90AG 

45A5 7977 . UL41; 45A5 90AV 2132 90AV 
4585 UL84; 4585 9007 9001 
50AVP SOAVP 90CG 2133 90CG 
508M8 UCL82; SOBMB 90CV 2134 90CV 
SOCS 1959 SOCS 92AG 92AG 

SOL6G7 571 SOL6GT 92AV 92AV 
5fA (3546PW) 700E1 100E1 
51 A3 3546PW(02 t00R 8020 
51AV (3545PV✓) 100TH 2552 TB3J350; 100TH 
51UVP 51UVP 105 PL705 

52AVP 52AYP 
52KU (GZ32); (GZ34) 
53AVP 53AVP 
53KU 378 . (GZ34): (SAR4) 

53UVP 53UVP 
54AVP 54AVP 
54KU GZ32; (GZ34) 
SSN3 UY82; SSN3 
56AVP 56AVP 

•tOBCi 082 
121K (MW31.71) 
121VP UF41 
141DDT UBC41 

141K (MW3i44) 
141TH UCH42 
i 50A1 150A1 
150AVP i50AVP 
15082 2225 15082;6354 

56UVP 56UVP •i50C1 OA2 
57 (thyr.) PL5559 i50CiK 150C1K 
57AVP 57AVP 150CiP i50C1P 

SBAVP SBAVP 150C2 OA2 

59A: 59A4 (3954) 150C3 ~ 1832 (1 SOCiK) 

59AVP 59AVP 150C1 116 (OA2) 
6t5V 61SV; 7634 150CVP t50CVP 
62DDT EBC41; 6GW 153AVP 153AVP 
625V 625V 163Pen PL82; 16A5 

62TH ECH42 171DDP UBF80 

62VP EF1 
63SPT EF50 
63TP ECL80; 6ABB ' 
64CB 8873103 
64ME EM31; bCD7 

645PT EF80; 68X6 
65ME EM80; 68R5 
bbKU EZ40 
L]PT EL41 
]sC 75C1 

172 
172K 

173K 

(PL705) 
(MW43-69); 
(1780P4) 
(MW43~9); 
(1780P4) 

206 (OC139) 
207 (OC139) 
208 (OC739) 
212K (MW53-BB) 

* Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 

I15 



Type 
number 

Alterna- 
five CV 
number 

Philips 
type 

Type 
number 

Alterno- 
five CV 
number 

Philips 
type 

213Pen PLet; 21 A6 733 A/B 1793 723A/8 

213 (OC45) 775A 722 725A 
323 (OC740) 807 124 QE06/50; 807 

135 (OUS) _ 813 26 QB2/350; 873 

118 (DGH) 816 734 (DCG4/1000G); 

3388 - PL5555 (B66A) 

150TH 1589 784/800; 130TH 829 (QQE06/40); (58%) 

2678 (DCGS/SOOOGB); 8298 2666 (QQE06/40): (5894) 

(873A) 830 (OC740) 

272 PL5557 832 QQE04/20; 833A 

2748 (GZ34) 832A 788 QQE04/20; 832A 

300 (oaz) 833A (re4/lzso): (se6e) 
301 (OC72) 85]8 (DCG7/1008): (6786) 

303 (OC72) 866 DCG4/t 000G; B66A 

310 (OC71) B66A 33 DCG4/t000G; B66A 

31150 UY41 066AX 32 DCGyt000G: B66A 

3238 (PL3(:23~ 0666 (DCG4/1000G): 

328 328 (B66A) 

329 329 868 2680 (3554) 

333Pen CL33 869A (DCG9/30): (6508) 

340 340 0698 2723 (DCG9/20); (6508) 

350 (OC71) 872 DCGS/SOOOGB; 872A 

352 (OC72) 87IA 642 DCGS/SOOOGB; 872A 

353 (OC72) 872AX 642 DCGSISOOOGB; 872A 

36] 2634 367 873 (DCG6/6000) 

•37] AZ1 884 (PL1D21) 

393A (PL3C33) 885 (PL2D21) 

4038 (%54/E95P) 891 (TAW72/10) 

40/A 5847 891R (TAL72/70) 

40880 (AZ1) 893 (TAW12/t0) 

417A 5842 892R (TAL71/10) 

451 451 918 (3551) 

451 PT 1977 ULN 927 (3546PW) 

4510 AZ50 966 DCW/7000G: B66A 

452 452 %7 PL5557 

SOlA (PL2D27) 1070 1010 

•505 AZ7 1012 1012 

•506 AZi 1032 (OC72) 

•506K AZt 1013 (OC7I) 

S75A (DCG6/78G8); (7136) 7074 (OC7I) 

673 (DCG6/18): (6693) 7035 (OC72) 

676 (PL1C5) 7036 (OC72) 

710 PL5684/C3J 1037 1017 

I16 4 Obsolete type with nearest replacement type. 
Type number becwoen brackets are near equivalence, (or semtconduc-

cors they are comparable types. 



Type 
number 

Alterna- 
Live CV 
number 

Philips 
type 

~ 

Type 
number 

Alterna- 
Live CV 
number 

Philips 
type 

'1038 

1039 

1048 

1049 

1069K 

328 

1039 

1048 

1049 

1069K 

•1807 

•1815 

•1817 

•1821 

•1823 - 

AZ7 

AZ50 

AZ50 

AZ1 

AZ1 

1710 1110 1838 1838 

1119 1119 1849 1949 

1138 1138 1899 1859 

1163 1836 1763 1875 1875 

1164 1164 1876 . 1876 

1174 1774 1877 1134 1877 

1176 1176 1878 1878 

1177 1177 1901H 1904H 

1297 PL5559 1905 1905 

1267/OMG 1992 Z300T/PL1267 1908 1908 

1295 (PL5559) 1909 1909H 

1320 (OC72) 1909A 1909A 

1330 (OG72) 1909H 1909H 

1340 (OC72) 1910 1910 

1350 (OC72) 7913 1913 

7360 (OC72) 1918 1918 

1390 (OC45) 1923 1923 

1400 (OC45) 1927 1927 

1410 (OC45) 1941A 1941A 

1354 1554 2000 116] 

•1560 SY3GT 1050 (PL6574) 

1564 1564 2100A 8020 

1807 PL1607 2183 1164 

1625 (PE06/40E) 3273P AL22-10 

1657 (PL2D21) 3069 DCG4/t000G: 866A 

1665 (PL2D27) 3070 DOGS/SOOOGB: 872A 
1672 (PL105) 3W30 AL31-10 

1707 PL5557 3078A (DCG9/20); (6508) 

1710 1710 •7534 3554 

1725A 7725A •3541 3533 

1738 7738 3545 3545 

1749A 1719A 3545PW 3545PW 

•1759 1859 + 1289 35% 35% 

1788 1788 35%PVJ 35%PW 

•7801 AZ7 3554 3554 

•7802 AZ7 - 3572 DCG4/1000G: B66A 

'1803 AZ7 38678 QEL7/150: 4X150A 
'1805 AZ7 3874A 26 082/250; 073 

'~ Obsolete type with nearest replacement type. 
Type nurt7bers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 

I17 



Type 
number 

Alterna- 
rive CV 
number 

Philips 
type 

Type 
number 

Alterna- 
five CV 
number 

Philips 
type 

3Be5A DCX4/1000; 3828 5553A PL55538 
4049D (DCG4/5000) 55538 PL55538 
"4060 — 55538/655 PL55538 
4065 4065 5555 PL5555 
4066 4066 5557/17 2957 PL5557 

4067 4067 9559/57 PL5559 
4068 4068 5560 (PL5559) 
4069 4069 5561 (PL5559) 
4078A (DCG9/20); (6508) 5566 3611 5586 
4078GA (DCG9/20); (6508) 5632 PL5632/C3J 

40782 (DCG9/20); (6508) 5636 5636 
4152/02 4152/02 5639 5639 

4260 PL5557 5641 5641 
4261 PL5557 9643 5643 

4349 4349 56% 5644 

4369 4369 5651 2573 5651; ~)89A2 

•4373 4369 5654 4010 5654; E95F 

4378 4378 5657 5657 

4379 4379 9668 (TAW12/10) 

4390 4390 5669 (fALi2/10) 
4397 4397 5672 2238 5672 
4610 AF7 5678 2254 5676 
"%23 EA50 5684 PL5684/C3J/A 
"%36 AFI 5696 3512 5696 

"%18 DCGt/250; 5718 3930 5718 
DCG4/1000G; 866A 5719 5]19 

%49 DCG4/1000ED 5725 5725 
"%52 AX50; AZ50 5726 4007 E91AA; 5726 
%62 4662 5727 4018 PL5727; E91N 

4683 4683 5749 i)(68A6) 

•4690 EC50 5750 i)(68E6) 

4699 4699 9751 i)(ECC83); s)(12AX7) 
5021 B DCG4/1000G; 866A 5762)7C24 (TBL6/6000); (5924) 
5031 DCG9/SOOOGB; 872A 5763 2129 QE03/10; 5763 

.9121 DCX4/1000; 3828 5796 (PL3 C23) 

SSM 2210 PL5544 5800/VX41 (4066) 
5545 2215 PL9949 5802/VX32B (4065) 
9551 PL5551A 5814 ')ECC186 

5551A PL9551A 5820 9820 

5551 AJ652 PL5551A 5822 PL5822A 

5552 PL5552A 5823 Z900TJ9823 

5552A PL5552A 5840 3929 EF732; 5840 

5552A/651 PL5552A 5841 ~477A 5042 

~ Obsolete type with nearest replacement type. 
I28 ') No specially ruggedized construction. 

Type numbers between brackets are near equivalents for semiconduc-
tors they are comparable types. 



Type 
number 

Alterna- 
rive CV 
number 

Philips 
type 

Type 
number 

Alterna- 
five CV 
number 

Philips 
type 

9847/404A SB47 60998 (54AVP) 

6861 273 EC96; 5861 6100 ~)(6C4) 

5866 1924 782.5/300; 5866 6101 ~)(6)b) 

5867 1350 763/750; 5867 6111 6111 

5868 1351 784/1250; 5868 6112 6112 

8869 5869; (DCGb/6000) 6136 i)(6AU6) 

5870 DCG12/30; 5870 6746. 3523 QE09/40; 6146 

5876 5876 61537 (ECH21) 

5879 (EF86); (6267) 6155 2130 QB3/300; 6155 

5889 (4068) 6156 2131 QB3.6/760; 6156 

5894 2797 QQE06/40; 5894' 6159 QE06/40H; 6159 

5895 1838 QQC04/16; 5895 6186 (E99F) 

6899 EF731; 5899 6199 160AVP; (60AVP) 

5915 (E91 H) 6201 4024 E81CC; 6201 
5920 5214 E90CC; 5920 6202 ~)(fiX4) 

5923 TBWb/6000; 5923 6209 6205; 6206 
6924 3926 TBL6/6000; 5924 6211 6211 
5949 3521 5949 6218 E80T; 6218 
6005 i)(6AC19) 6227 EBOL; 6227 

6007 DL67; 6007 6252 2799 QQE03/20; 6252 
6008 DF67; 6008 62558 (66UVP) 
6011 PL6684/C3)A 6263 6263 
60% 1)(26L6GT) 6264 6264 
6060 4024 E81CC; 6201 6265 (E90F) 

6065 1)(EF92); 1)(6CQ6) 6267 2901 EF86; 6267 
6075 QBWS/3500; 6075 6268/4C36 1787 6268/4C36 

6076 5219 QBLS/3500; 6076 6279/6C12 2520 6279/6C22 

6077 TBW12/100; 6077 6291 160AVP 
6078 TBL72/100; 6078 6292 (53AVP) 

6079 3522 QB$/1760; 6079 6334 (56032) 
6080 2984 6080 6342A 163AVP 
6083 PE7/700: 6083 634] (PL5552A) 
6084 2729 EBOF; fi084 fi348 PL5552A 
6005 EBOCC; 6085 6354 2325 15082;6354 

6086 18042; 6086 6360 2798 QQE03/12; 6360 
6087 1)(673GT) 6362 (152AVP) 
6095 1)(6AQ5) 6363 (69AVP) 
6096 5654 6364 (54AVP) 

6097 (5726) 6365 (52AVP) 
60978 (53AVP) 6370 5106 E7T; 6378. 
6097E (53AVP) 6374 2235 EY84; 6374 
6097E (163AVP) 6375 2275 OC70; 6375 
6097G (53AVP) 6463 6463 

2) No specially ruggedized construction. II9 
Type numbers becween brackets are near equivalent types. 



Type 
number 

Alterna- Philips 
rive CV type 
number 

Type Alterno- 
number rive CV 

number 

Philips 
type 

6467 
6308 

(SOAVP); (150AVP) 
DCG9/20; 6508 

7036 
7044 

(E91 H) 
(E7B2CC); Q119) 

6520 (6080) 7046 (SBUVP): (SBAVP) 
6524 (QQE03/20); (6252) 7062 E180CC; 7062 
6574 2253 PL6574 7064 (53AVP) 

6617 TBW12/25; 6617 7069 (150AVP); (SOAVP) 
6618 TBL72/25; 6618 7090 7090 
6655A (53AVP) 7091 7091 
6661 (E90F): (7693) 7092 785/2500: 7092 
6662 (E99F); (7694) 7093 7093 

6663 5726 7702 (790CVP) 
6686 E81 L: 6686 7179 E1B2CC: 7779 
6687 E91 H: 6687 7736 DCG6/i8GB; 7136 
6668 3998 E180F; 6688 7781 7181 
6689 E83F; 6689 7203 QEL2/279; 1CX2506 

6693 DCG6/18:6693 7264 (56AVP) 
6700 ET51: 6700 7292 7292 
6755 PL6755 7308 E7BBCC; 7308 
•6778 EC71 7316 Et.t.186; 7316 

6779 2434 2803U: 6779 7377 QQE04/5; 7377 
6786 DCG)/1008; 6786 7378 QE08/200; 7378 
6807 (PL5545) 7459 (TBL6/6000); (59N) 
6809 (PL5545) 7527 QB4/1100: 7527 
6810A (SbAVP) 7534 E130L; 7531 

6844A Z619M ]537 7537 
6850 (QQEB3/20);(6292) ]561 ')(29L6GT) 
6883 QE05/40F; 6883 7580 QELI/266: 7580 
6894 (DCG6/1BG8); (7136) 7632 ORP10: 7632 
6895 (DCG6/18): (6693) 7633 ORPI7; 7633 

6903 (53UVP) 7634 615V; 7634 
6922 2492; 5237 EBBCC; 6922 7643 EBOCF; 7643 
6923 5710 EAR: 6923 7693 E90F: 7693 
6935 (152AVP) 7694 E99F; 7694 
6939 QQE02/5: 6939 7696 (53AVP) 

6960 TBW7/8000; 6960 7704 QBLS/1000: 7701 
6967 TBL7/8000; 6961 7709 Z76W:7769 
6973 6972 7710 Z70U; 7710 
6975 6975 7711 Z71 U; 7771 

6977 DM160; 6977 7713 Z804U; 7773 
7001 TBL2/300; 700{ 7174 ZBOSU; 7714 
7029 7035: 1)(ECC83) 7737 E186F: 773] 
7038 7038 7716 (153AVP): (56AVP) 
7034 QEL1/150; 1Xi50A 7753 TBL6J4000; 7753 

I20 •Obsolete type with nearest replacement type. 
') No specially ruggedized construction. 

Type numbers between brackets are near equivalent types 



Type 
number 

Alterno- 
rive CV 
number 

Philips 
type 

Type 
number 

Alterna- 
rive CV 
number 

Phifips 
type 

n67 
7788 
7804 
7805 
7806 

(7szAVP> 
E810F; 7788 
TeL6/14; 7801 
TBWB/14; 7805 
TBL12/38; 7806 

less 
18518 
78520 
18532 
18521 

tesn 
18518 
18520 
18522 
18524 

7807 
7877 
7878 
7819 
7836 

TBW12/3B; 7807 
(153 AV P) 
(59AVP) 
(54AVP) 
QE08/200H; 7836 

18525 
78526 
78529 
18533 
78536 

78525 
78526 
18529 
18533 
18536 

7980 
7983 
8008 
8020 
95148 

2967 

83 A1; 7980 
QQC03/14; 7983 
DCGS/SOOOGS; 8008 
8020 
(56AVP) 

18537 
18538 
18545 
18550 
18552 

18537 
18538 
18545 
18s50 
18552 

95246 
95308 
95318 
953fi8 
95456 

(52AVP) 
(54AVP) 
(59AVP) 
(53AVP) 
(57 AV P) 

18553 
38116 
38166 
38172 

78553 
1163 
DCG4/1000G; 066A 
DCGS/SOOOGB; 872A 

95528 
95788 
9579 
95838 
95846 

(53UVP) 
(59AVP) 
(54AVP) 
(54AVP) 
(53AVP) 

38217 
38250 
38807 
40800 
40807 

PL5557 
(i SOC1 K) 
C)E06/50; 807 
40800 
40807 

95938 
72151 
72753 
12165 
72166 

(56AVP) 
(OC72) 
(OCM) 
(OC45) 
(OUS) 

40802 
55008 
55029 
55070 
55031/01 

40802 
55008 
55029 
s5030 
55031/01' 

12173 
"18038 
18010 
18042 
18045 

(OC45) 
AZ1 
18040 
18042; 6086 
18045 

55031/02 
55032/01 
55032/02 
"55035 
'55010 

55031/03 
55032/07 
55032/02 
2J12 
725A 

18503 
18504 
18505 
18506 
18509 

18503 
18504 
16505 
18506 
78509 

=)55085 
x)55100 
sstss 
"55230 

55085 
55100 
sslss 
sJ26 

78510 
78571 
18512 
18575 
18576 

18570 
78517 
18512 
78515 
18576 

55317 
55378 
055334 
55335 
55340 

55317 
55318 
s5334 
55335 
55310 

• Obsolete type with nearest replacement type. 
') 01-02-03 versions. ') 01-02-03-04 versions. 
Type numbers between brackets are near equivalents, for semiconduc• 
tors they are comparable types. 
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Type 
number 

Alterna- 
five CV 
number 

Philips 
type 

Type 
number 

Alterna- Philips 
rive CV type 
number 

55370 55370 AG866A 32 DCG4/t000G; 866A 
*55390 2K25 AG8698 (OCG9/20); (6508) 
"33391 723A/B AG672A 642 DOGS/SOOOGB 
55393 55395 AG5004 (DCG4/1000G) 
55807 55807 AG5005 (DCG7/100) 

85609 55809 AG5006 (DCG6/18); (6693) 
88880E 85880E AG8008 DCG6/SOOOGS; 8008 
SSBSON SSBSON AGR9950 (DCG6/6000); 5869 
558508 858508 AGR9951 DCG12/30; 5870 

•56000 - 8020 AH201 (DCG4/1000G); 
56001 56001 (866A) 
56032 56032 AH205 (DCG7/100) 
68506 2775 1163 AH213 (DCG9/20); (6508) 
68508 1164 AH217 DCGS/SOOOGB; 872A 

95108 95108 AH2N (DCG4/5000) 
"95210 MW13.38 AH238 DCG4/5000 
95322 95322 AJ5551 PLSSSIA 
178148 1163 AJ5557A PL5551A 
178149 1163 AJ5552 PL5552A 

180238 1169 AJ5552A PL5552A 
189048 1163 AJ55536 PL55538 
189049 1836 1163 AJ6346 ~)(PL5551 A) 
217283 1164 AJ6347 +)PL5552A 
289414 1163 +AKi ECH42 

289416 1163 *AL1 AL4 
]667]6 1164 *AL2 AL4 
815036 (OC72) AL4 AL4 
A1834 (6080) AL13-36 5282; 52M AL13-36 
A4051 QE06/50; 807 AL2b10 5300 AL22-10; 9RP33 

AA61 ECC90 
AAY11 AAY11 

A131-10 AL31-10 

AAZ17 AAZ17 +AM1 EM4 

AAZ18 AAZ18 APP4Bs (AL4) 

AC107 AC107 AR70 (PL5552A) 

AC54 QBL$/3500; 6076 AR10T +)(PL5552A) 
ACT700 (TBL6/14); Q804) ARTiOTP ')(PL5552A) 
AF101 (OC44) AR10TW5 •)(PL5552A) 
Af102 AF702 AR74 PL5551A 

AF/05 (OC170) AR14T +)(PL5551 A) 
AFII-10 AF2b10 AR14TP ~(PL5551 A) 
AF31-10 AF31-f0 AR14TW8 ~(PL5551 A) 
AG3B28 1835 DCX4/1000; 3828 ARP35 1091 EF50 
AGS75A (DCG6/18GB); (/136) ARTH3 (ECH33) 

~2 •Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-

tor they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

ASGS007 (DCG12/30); (9870) AX3C23 PL3C23 
ASG5017 PL5557 AX4-125A 2130 QB3/300; 6155 
ASG5023 PL3C23 AX4-250A 2131 Q83.5/150; 6156 
ASG5044A (PL5544); (PL6755) AXSO AXSO 
ASG5045A (PL5945) AX105. PL705 

ASG5095 PL2D21 AX221 1835 DCX4/1000; 3828 
ASG5121 (PL255) AX328 (DCX4/5000); (4832) 
ASG5155B (PL255) AX230 2518 DCXg5000; 4832 
ASGSSM PLSSM AX5551 PL5551A 
ASGS545 PL5545 AX5551A PL5551A 

ASG5727 PL3727 AX5552 PL5552A 
ASG5830 (DCG7/100) AX9552A PL5352A 
ASG6011 PL5684/C3JA AX93S3 PL5533A 
ASG6807 (PL5545) AXSS538 PL55538 
ASGOA4 Z300T/PL1267 AX5555 PL5355 

ASZ17 ASZ71 AX5822 PL5822A 
ASZ12 ASZ72 AX5822A PL5822A 
ASZ13 ASZ13 AX7389 PL9552A 
ASZ14 ASZ14 AX9900 1924 7829/300; 5866 

ASZ15 ASZ15;2N1666 AX9901 TB3(/50; 5867 
ASZ16 ASZ16; 2N1667 AX9902 784/1 790; 5860 
ASZ17 ASZ17; 2N1668 AX9903 2797 QQE06/40; 5094 
ASZ18 ASZ18; 2N1669 AX9904 TBW6/6000; 5923 
ASZ20 ASZ20 AX9904R TBL6/6000;5924 

ASZ21 ASZ21 AX9905 1838 QQC04/15; 5895 
AT325 QE06/50; 807 AX9906 TBW12/100; 6077 
AT210 ATZ70 AX9906R TBL12/100; 6078 
AUt AZSO AX9907 QBWS/3500:6075 
AUY70 AUY70 AX9907R QBL9/3300; 6076 

AW17.30 AW17-20 AX9908 3922 QB$/17$8; 6079 
AW21-80 AW21.80 AX9909 PE1/100;6083 
AW36-4B AW36-48 AX9910 2799 QQE03/20; 6292 
AW36-80 AW36.80; 14AHP1A AX991t 1787 4C35 
AWU-80 AW43-80; 17BTP4 pX9912 2320 SC22 

AW43-BB AW13-88 
AW43-89 AW43-89 
AW47-91 AW47.91 
AW47-94 AW47.94 
AW53.80 AW53-80; 21CLP4 

AZ1 7860 A21 
AZ4 A24 
AZ11 AZ17 
AZ12 AZ12 

AW53-88 AW53-88 'AZ21 AZ1; AZ11 
AW53-09 AW53-89 AZ31 AZ31 
AW59-90 AW59-90 AZ41 3892 AZ41 
AW61-88 AW61.88 AZSO 1264 AZSO 
•AXi AXSO; AZSO B-2A (PL6574) 

• Obsolete type with nearest replacement type. 
Type number between brackets are near equivalents, for semiconduc-
tor they are comparable typos. 



Type Alterna- Philips Type Alterna- Philips 
number tive CV type number tive CV type 

number number 

B6N (1853]) 8791 PL5544 
636 135N7GT 8TL2-1 (TBL6/6000): (5923) 
B65 6SN7GT 8TL3-1 (TBL6/6000);(5923) 
8709 UCCBS BTL15.1 (TBL12/40) 

6142 7927 (764/1250); (5668) BVA274 ECH33 

8152 ECC61: 12AT7 BV A375 ECH33 
8309 ECC81; ilAT7 BVAI76 ECH33 
8319 (PCC84): (]AN7) BY100 BY100 
8329 ECC82; 11AU7 87715 87715 
8139 ECCB3; 12AX7 87722 87722 

8]19 ECC85; 6AQ8 BYZi4 BYZ74 

81135 783/750; 5867 ' C3j PL5631/C3f 

B A100 BA100 C3JA PL5684/C3JA 
BA102 BA102; iN3182 Cam 5232 Cam 

BC710 BCY10 C6A (PL5595) 

BCY12 BCY12 C6J (PL5545) 
BCZ10 BCZ10 C6JA (PL5545) 
BCZ71 BCZ71 C6L (PL5545) 

BCZ12 BCZ12 C6M (PL5545) 

BCZ73 BCZ13 C6P (PL5545) 
BF61 EL47 C12FM (MW31-74) 
BF62 EL42 C17/1A (MW43-69) 

BK24 PLS552A C11KM (MW53-80) 
BK24A ^)(PLS552A) C36-24 (MW36-44) 

BK24B ~)(PL5553A)~ C143 2fi QB3/250; 813 
BK34 PL5553B C194 36fib (QQEOfi/90);(5894) 

BK34A ')(PLSSS3B) Ci78A QQE06/40; 5894 
BK348 °)(PL5553B) C7B0 788 QQE04/20; 832A 
BK42 PLSSSIA C350 (QE06/50);(807) 

BK42A °)(PL5551 A) •CH3 AL4 
BK428 t)(PL5551 A) •C453 AL4 
BK46 PL5555 C666A DCG4/1000G; 866A 
BK1688 t)(PL5822A) C872 DCGS/SOOOGB; 872A 
BM510/74 (152AVP) C1108 QB3/300; 6755 

BMS11i23 (52AVP) 
BPM04 6AQ5 

80.1918 (TBt6/6000);(5924) 

BTS PL5559 

BTi9 (PL5557) 

BT27 (PL105) 

BT29 (PL355) 

BT69 DCG7/1008; 6786 
87]7 PL554S 

BT]9 (3C45) 

C7112 QB3.5/150; 6156 

C7134 QQE03/20: 6252 
Ct136 QB4/1f00; ]537 
CAG29 90AG 

CAV29 90AV 

•C81 EBF2 

'C82 EBF2 

•CBC1 EBC3 

[24 ~ Obsolete type with nearest replacement type. Notes see page 1 SS. 
Type numbers between bratkecs are near equivalents. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

CBL1 CBLf CF61 (ECH42) 

'CC2 EBC3; UBC41 CF741 (UCH42) 

CCU 2492: 5231 EBBCC; 6922 CG7-E (OA81); (iN476) 
CE7-AB (3554) CG4-E (OA81); (1 N476) 
CE7-C (3554) CG73•E 442 (OA73); (OA90) 

CE7•D (3554) •CK1 ECH3 
CE-1 P23 (35N) •CKI ECH3 

CE-1 P32 (3546PVn CK705 (OAKS); (1N478) 
CES•AB (7546PW) CK706A (OA70): (1 NB7A) 

CES•G (3546PV✓) CK707 (OA85): (1N478) 

CES-D (3546PN~ CK708 (OAKS); (1N47B) 

CE20 (3546PV7 CK713A (OA85): (iN478) 

CE25•AB (3546PV'n CK721 (001) 

CE25-C (3546Pw) CK722 (001) 

GE25-D (3546PV>) CK715 (OC71) 

CE15-E (3546PW) CK727 (OC71) 
CE25V-AB (3545PN~ CK751 (OC72); (2N2B1) 
CE25V•C (3545PV✓) CK759 (OC45) 
CE36-AB (3546PVJ) CK760 (OUS) 

CE36-C (3546PW) CK761 (OUS) 
CE36-D (3546PV.~ CK762 (OGM) 
CE56 (7546PW) CK766/A (OC41) 
CE57 (7546PV✓) CK790 (BCZ70) 
CE325 1763 CK791 (BCZif) 

CE226 1167 CK872 (0672) 

CE235 1164 CK87B (004) 

CE306 (PL5545) CK88i (002) 

CE309 PL5557 CK888 (002) 

CE311 PL]CI7 CK896/A (0057) 

CE866A DGG4/70006; B66A CKB97/A (0058) 
CEB6B (7554) CKB98/A (0059) 

CEW2A DCGS/500068; B73A CK5672 2238 5671 
CE91B (3554) CK5678 5678 
CE927 3546PW/02 CK5726 4007 5726 

CEA1 (1554) CK5889 (4068) 

CE825-C (7546PW) CL4 CL4 
CEBIS-D (3546PN~ CL7005 (750CVP) 

CEB25V-AB (3546PV~ CL1008 (S7UVP) 

CEB25V-C (3545PW) CL7012 (150AVP); (SOAVP) 
CE836 (3546Pw) CMG29 90CG 
•Cft EF6 CMV39 90CV 
•CF2 EF9: UF9 CR7100 5279 QBlS/3500; 6076 
CF50 CF50 C5T2/12 (PL255) 

• Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 

125 



Type Alterna- Philips Type AlternG- Philips 
number tive CV type number tive CV type 

number number 

CT1i3500 1401 PL5559 DB73.76 DB13J6: SCB%1 
R%003 (ASZ15) D813-78 D81)-78; SBH%1 
R%OW (OC2f) DB73-97 DB73-97 
R%005 (OC26) D816-22 D8/6-23: 7AH%1 
CTP70% (ASZ16) •DC25 DF91: DF%; DAC21 

CT%104 (OC26) DC70 2275 DC70; 6375 
CTP1108 (OC26) •DC80 DC70; 6375 
CTP7109 (OC26) •DC90 
CT%111 (ASZ15) DCC90 808 3A5; DCC90 
CV numbers sea page SO DCGi/250 3667 DCG7/250 

CW7100 OBWS/3500:6075 •DCG1.5/250 DCG4/10006: %6A 
•CY7 CY2 DCG2/500 DCG2/500 
CY2 CY2 DCG4/1000A DCG4/1000A 
D2M9 EAA9I:BALS DCG4/1000ED 1675 OCW/1000ED 
D61 (EAF4t) DCG4/10006 32 DCG4/10006; %6A 

D77 140 (EAA91): (6A15) DCG4/5000 1639 DCW/5000 
D121 (UAf42) DCGS/30 DOGS/30 
D752 EAA91;6AL5 DCGS/SOOOEG DCGS/SOOOEG 
•D40/ — DCGS/500068 HI DCGS/SOOOGB:872A 

DA90 753 tA3; DA90 DCGS/500065 DCGS/500065; 8008 
DAC31 DAC21 DCG6/18 DCG6//8:8693 
•DAC35 DAF91; DAF96 DCG6/1868 DCG6/1868; 7138 
•DAC32 DAC21; DAF91 DCG6/8000 DCG61~: (5889) 
DAF40 DAF40 DCG7/100 DCG7/100 

DAFH DAF41 DCGT/f006 DCG7/1008:67% 
DAF91 784 DAF91; 155 DCG9/20 DCG9/20; 6508 
DAF92 3912 1U5: DAF92 DCGfi/30 DCG12/30; 5870 
DAF% DAF96; 1AH5 •DCH25 DK92; DK96 
DAF791 (DAF91) DCXI/1000 1835 DCX4/1000; 3828 

DB3-91 DB3-91:1C%1 DCX4/5000 2518 DCX4/5000:4832 
•DB7-1 DB7-5 DCXf/5000 DCX6/5000 
'DB7-2 DB7fi DD6 (Ferr. (EAA91): (6AL5) 
•DB7.3 DB7-5 Cos.) 
•DB7-4 DB7-6 DD85 (EAA91): (fAlS) 

DB7-5 DB7-5; 3AL%1 DDPP65 EBLt 
D87-6 DB7-6 DDPP395 CBL7 
DB7J6 DB7-38 DDR3 135 EY91 
DB7-91 DB7.91; 3AF%1 DDR7 EL91;fAM5 

DB70-6 DB10.6 'ODT65 EBC3 
OB70-78 D810-78 •DE3/200 DCGi/250: 
DB10-91 DB70-94 DCG4/10006 
DB13.2 D813-2 DET32 273 EC55; 5%i 
DB13-34 DB13-34: SAD%1 DF71 (DF91) 

izc 
•Obsolete type with nearest replocement type. 

Type numbers becwaon bracken are near equivalenu, (or semiconduc-
tors they are comparable types. 



Type AlternG- Philips Type AltarnG- Philips 
number rive CV type number rive CV type 

number number 

DF21 DF11 DH118 UBC41 
•DF36 DAF91; DAF% DH719 UBCet 
•DF33 iL4; DF92 DH742 UBC11 
DF60 2254 5678 DH750 EBC41; 6CV7 
DF61N 2371 DF61N DH718 EBC41 

DF62 2337 tAD4 
' DF64 2360 DF64 

DF67 DF67; 6008 
DF97 7B5 DF97: 1T4 
DF92 1758 iL4; DF93 

DH719 EABC80; 6AK8 
DHM9.11 DHM9-11; 3AZP31 
DHMi0.% DHM70.93; 4LP31 
DK21 DK21 

DF% DF%; i AI4 'DK32 DK92; DK% 
DF97 DF97; CANS DK40 DKM 
DFi 91 (DF97) DK91 782 DK91; iR5 
DF904 1 W DK92 DK92; 1AC6 
•DG7-t DG7-5 DK% DK%;1A06~ 

•DG7-2 DG7-6 DK97 (DK%); (1 A86) 
•DG7.3 DG7-5 DK793 (DK92) 
•DG7-4 DG7-6 DL2i DL21 
DG7.5 2175 DG7.5; 3ALP7 'DL25 DL%; DL92; DL96 

DG7.6 5269 DG7-6 'DL33 DL94; DL% 
•DG7-31 DG7-31/01 •DL35 DL94; DL% 
DG7.31I01 DG7-31/01 •DL36 DL%; DL% 
•DG7-32 DG7-32/01; 3AMP1A DL41 DUi 
DG7.32I01 DG732/O7; 3AMP1A DL64 2331 DL64 

DG7-36 3946 DG7-36 DL67 DL67; 6007 
DG103 OG70-6 DL69 (5672) 
DG70.74 DG70.74 DL73 DL73 
DG1I3 2191 DG13d; SCP1A •DL91 DL91; DL92; DL% 

DG13.32 DG73.33; SUP1 DL92 484; 820; DL92; 354 
DG13-34 3035 OG73-34: SADP1 2370 
DG73-58 DH73J8 DL93 2300; 807; 3A4; DL93 
DG76-II 2332 DG16-22; 7AHPI 2390 
DH3-91 2302 DH3-9/; 1C%1 DL% 2%3 DL%; 3V4 

DH7-78 DH7-7B; 38KP31~ DL95 818 3Q4; DL93 
DH7-91 DH7-91: 3AFP31 DL% DL%; 3C1 
DH70-78 DH70-78 DL% 2240 384 
DH70-% DHi0.94; 4EP31 DL192 (DL92) 
DHi3-00 DH73-00; SCLP31 D1193 (DL94); (3V4) 

DHilJ6 DH73-76; SCBP31 DL630 2138 5672 
DH73-78 DH13.78; SBHP31 DLL21 DLL21 
DH11-97 DH73-97; 3BKP31 DM70 1980 DM70; iM3 
DH77 BATE DM71 DM]1;1N3 
DH709 UA8C80 DM160 DM760; 69;' 

• Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 

I27 



Type Alterna- Philips Type Alterno- Philips 
number rive CV type number five CV type 

number number 

•DN7-i DR7-S; DG7-S DR70-6 DR70-6 
•DN7-2 DG7-b; DR7-6 DRi3-2 OR73-2 
'DN73 DR7-3; DG7-3 DR126 (OC65); (OC66) 
•DN7-1 DR7.6; DG7-b DR718 (OC63); (OC66) 
•DN73 DG7-3; DR7-3 DR313 (OA81) 

DN7-36 DN7-36 DS60 (OA85); (1N478) 
DN7.7B DN7-78; 3BKP2 D561 (OA83); (1 N478) 
•DN9-3 DR70.3: DG70-3 D561A (OA83); (1 N478) 
•DN9-1 DR10-1: DG10.2 DSbl (OAKS); (7 N478) 
•DN93 DR70.3; DG10-3 OS77 (EAA91); (6AL3) 

•DN70.3 DR70.3 D5604 (OAB1); (1N476) 
•DN10.3 DR70-3 DS611 (OAB1): (1N476) 
•DN70-6 DG70.6; DR10-6 D5631 (OA81); (iN476) 
DN70-78 DN70-78 DW3 (AZ1) 
DN13-76 DN73-76; SCBP2 DX2 DCX4/1000: 3828 

DN13JB DN13-78; SBHP2 DX1M EC757 
DN13-79 DN73.79 DX145 EC137 
DN143 EBLN DX143A EC737 
DPb (OA83): (7N478) DX735 7093 

DP6C (OA83); (1 N478) DX184 35335 
DP7-3 DP]-3: 3ALP7 DXiB7 33008 
DP74: DP7-6 DY80 (DY86); (131) 
DP70.6 DPIO-b DYBb DY86: 132 
DPIO-78 DP10.78 DYp DY87; 133A 

DP10-94 DP10-94; 4EP1 E1T 3106 E1T: 63]0 
DP13-3 DP133; SCP7A 836111 AL4 
DP13-34 DPI7-34; SADP7 EBOCC EBOCC; 6083 
DP16-33 3498 DPi623; 7AHP7 EBOCF EBOCF; 7643 
DP61 bAKS; EP95 EBOF 3729 EBOF; 6084 

DQI DCW/t000G; 866A E80L EBOL; 6127 
DQ3a DCG4/1000ED EBOT E80T; 6178 
DQ4 DCG3/3000GB; 872A EBiGC 4024 6201 
DQ1a DCG3/SOOOEG E81L 881 L; 6686 
DQS (DCGb/1B); (6693) E83F E83F; 6689 

DQb (DCG9/30); (6308) E84L +)(EL84) 
DQ7 (DCG7/100B): (6786) EBBCC 2492: 3231 EBBCC: 6932 
D0.3 (OA2301) E90CC 3114 E90CC; 3920 
DRb (OAZ301) E90F E90F; 7693 

DR7 (OAZ205) E91AA 4007 3726; E91AA 
•D0.7.3 DR7-3 E91H E91H; 6687 
'DR7-/ DR7fi E91N 4018 PL3737; E91N 
DR7-3 DR7-S E92CC E91CC 
D 0.71 DR7fi E93F 4010 3634; E93F 

128 •Obsolete type with nearest replacement type. ') No special quality. 
Type numbers between brackets are near equivalents, for semitonduc-

cors they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number Live CV type number five CV type 

number number 

E99F E99F; 7694 E8F775 (EBF89); (6DC8) 

E125A Q83J300: 6155 EBL7 EBL1 

E130L E130L; 7534 EBL21 EBL21 
E100CC E180CC; 7062 'EC40 EC80 

E100F 3998 E180F; 6688 ECSO 2927 EC50; EN31 

E782CC E182CC; 7119 ECSS 273 EC55; 5867 
E18fiF E186F: 7737 •EC56 EC757 

EIBBCC E188CC; 7308 *EC57 EC157 

E250A Q83.S/758; 6156 •EC70 EC71 

•E463 AL4 EC7t EC71 

E810F EB10F; 7788 EC80 1886 EC80; bQ4 
E900 TB4J800; 250TH EC81 1865 EC81; 60.4 

E2385 (EY86); (652) ECBfi EC86; 6CM4 
EA50 1092 EA50; 2835 EC88 EC88; bDL1 

EA52 5140 EA52; 6927 EC90 173 6C4: EC90 

EA53 EA53 EC91 417 EC91 
EAA97 283 EAA97: bALS; (9726) EC92 EC92 
EAAi]1 (EAA91) EC98 EC98 
EAA9015 ~ 5726 EC157 EC1S7 
'EABt EBC3; EBC87 EC158 EC150 

EABC80 EABC80; bAK8 ECC4O 3884 ECC40 
EAC97 137 EAC9t ECC81 455 ECCBi; 12AT7; 

"EAF41 EAF42 (6201) 
EAF42 3883 EAF42; bCT7 ECCO2 491 ECC82; 72AU7; 

•E81 EBF2 (ECC186) 

EB4 EB4 ECC83 492 ECC83; 12AX7 

•E841 EAA91 ECC84 5281 ECCB4: 6CW7 
•EB91 140 GALS: EAA91 ECC85 EGC85; 6AQ8 
EBC3 1428 EBC3 ECC86 ECC86; bGM8 

EBC21 (EBC33) ECC88 ECC88; 6DJ8; 
EBC41 3002 EBU1: bCV] (EBBCC) 
EBC80 (EBC01); (6BD7A) ECC09 ECC89 
EBC01 EBC87: 6BD7A ECC91 858 bjb: ECC91 
EBC90 452 6AT6 ECC186 7316: ECC1E6 

EBC91 2526 6AV6 ECC189 ECC1B9: 6ES8 
EBF2 2925 EBF2 ECCBOIS 6201: E81CC 
EBF32 507 EBF32 EDC9fiB E90CC; 5920 
E8F35 EBF35 ECC962 E92CC 

EBF80 EBF80; 6N8 ECF1 ECF1 
EBF81 (EBF89); (6DC8) ECF80 5215 ECF80; bBi0 
EBF83 EBF83; 6DR8 ECF82 (6U8); (ECFBB): 
EBF89 EBF89; 6DC8 (bete) 
E8F171 (EBF80): (6N8) ECFBb ECF86; bHGB 

" Obsolete type with nearest replacement type. 
Type numbers becween brackets are near equivalents, for semiconduc-
tors they are comoarabte types. 
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Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

•ECH2 ECH3 EF95 850 bAKS; EF95; (5654) 

ECH3 2929 ECH3 EF96 (EF91); (bBAb) 

ECH4 ECH4 EF97 EF97: bES6 

ECH21 ECH21 EF98 EF98; 6ET6 

ECH73135 ECH33/35 EF174 (EF80); (68X6) 

•ECH41 (ECH42) EF175 (EF85); (6077) 

ECH42 3888 ECH42; 6CU7 ~ EF183 EF783: 6EH7 

ECH71 (ECH21) EF184 EF184; bEJ7 
ECH80 (ECH81); (6AJ8) EF731 5899; EF731 
ECH81 2128 ECH81; bAJe EF732 5840; EF732 

ECH83 ECH83; 6DS8 EF804 (EF86); (6267) 
ECH713 ECH42 EF8045 (EBOF); (6084) 
ECH771 (ECH81): (bAJB) EF861 3998 E180F: 6688 
ECL80 ECL80: 6AB8 EF905 5654; E95F 

ECLB2 ECLB2; bBM8 EFP60 EFP60 

ECL83 (ECLB2); (bBMB) "EH2 ECH3; ECH4 
ECL84 ECL84; bDXB EH90 EH90; 6C56 

ECL85 ECL85; 6GV8 EH900 (E91 H); (6687) 

ECL86 ECL86; bGW8 •EKt EK2 

EE77 PL5557 EK2 1426 EK2 

EE866 DCG4/1000G; 866A •EK3 ECH3; EK2 

+EFi EF6 EK32 EK32 

•EF2 EF9 EK90 453 6BE6 

•EFS EF9; EF89 •EL1 EL2 

EFb EFb EL2 1429 EL2 

"EF8 EF9; EF89 EL3N EL3N 
EF9 1427 EF9 'ELS 4689 

•EF13 EF9; EF89 'EL6 4699 

EF22 - 303 EF22 EL11 EL11 

EF40 3885 EF40 EL33 EL33 

EF41 3886 EF1; 6CJ5 EL34 1741 EL34: 6CA7 
EF42 3887 EH2 EL36 2940 EL36; 6CM5 
EF50 1091 EF50 EL41 3889 EL41; bCK5 

EF80 EF80; 6BX6 EL42 3890 EL42 

EF81 (EF89); (6DA6) •EU3 EL83; 6CK6 

EF83 (EF86) •ELM EL81: 6CJ6 

EFHS 1375 EF85; 6877 EL80 (ECH4); (68Q5) 

EF86 2901 EF86; 6267 EL81 27N EL81: bCJb 

EF89 5156 EF89; 6DA6 EL82 EL82; 6DY5 

EF91 136 EF91; 6AM6 EL83 2726 ELBI; 6CK6 

EF92 131 EF92; 6CQ6 EL84 2975 EL84; 68Q5 

EF93 454 68A6 EL86 5094 EL86; 6CW5 

EF94 2524 6AU6 EL90 1862 6AQ5 

I3o 'Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-

con they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 

number five CV type number Live CV type 
number number 

EL91 136 ~ EL91; 6AM5 ESU673 (DCG6/18); (6693) 
EL95 EL95; 6DL5 ESU866 32 DCG4/1000G; 866A 
EL771 (EL84) ESU866E5 DCG4/t000ED 
EL172 (ELti) ESU872 612 DOGS/SOOOGB; 872A 
EL500 EL500; bGBS ESU8008 DCGS/SOOOGS; 8008 

EL803 (EL83); (6GK6) ET51 5277 ET51; 6700 
EL821 (EL83) ET1000 TB4/800; 250TH 
EL861 E81 L; 6686 EW3H (18505) 
EL-C3J (PL5544) EY51 426 EY51: 6X2 
EL-C3)A PL5684/C3)A EY80 EY80; 6U3 

EL-C6A (PL5545) EY81 EY81; 6R3 
EL-Cbj (PL5545) EY82 EY82; 6N3 
ELC6)A (PL5545) EY83 (EY86) 
EL-CbJK (PL5515) EY84 2235 EY84; 6374 
EL-C6L (PL5545) EY86 2966 EY86; 6S2 

EL-C6M (PL5545) EY87 EYB/; 6S2A 
EM1 EM1 EY88 EY88; 6AL3 
•EM3 EM4 EY91 135 EY91 
EM4 1434 EM4 "EZ1 EZ2 

EMS (EM4) EZ2 EZ2 
"EM11 EM34; 6CD7 "EZ3 EZ80 
EM34 EM34; 6CD7 'E24 EZ81 
EM35 (EM34); (bCD7) 'EZit EZ2: EZ80 
EMB9 EM80; 6BR5 'EZ72 EZ81; GZ34 

EM81 5055 EM81; 6DA5 E240 3891 EZ40; 6874 
EM84 EM84; bFG6 EZ41 EZ41 
EM85 (EM81): (6DA5) EZ80 1535 EZ80; 6V4 
EM171 (EM34); (6CD7) EZB7 5072 EZ81; 6CM 
EN31 (EC50) EZ90 493 6X4 

EN32 2253 PL6574 F60 1163 
EN33 (PL6574) F353 DCGS/SOOOGB; 872A 
EN91 797 PL2D21 F353A DCGS/SOOOGB; 872P 
EN92 (5696) F366A DCG4/t000G; 866A 
EN93 1949 EN93 F369A (DCG9/20); (6508) 

EP1A ORP62 
EQBO EQ80; 68E7 
ER21A (Z805U) 
E585 (]82.5/300);(5866) 
ES20~X 783/750; 5867 

F369B (DCG9/20); (6508) 
F8728 DCGS/SOOOGB; 872P 
FD3 (OA9) 
FD4 (OAS) 

E5833A (784/1250); (5868) FDS (OA9) 
ESU703 DCX4/1000; 3828 FDfi (OAS) 
ESU150 (DCG4/5000) FD7 (OAS) 
E$D200 (DCG4/5000) FG17 2957 PL5557 
ESU575 (DCG6/18G8); Q136) FG27A (PL5559) 

• Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semicanduc-
tors they are comparable types. 
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Type A/terno- 
number rive CV 

number 

Philips 
type 

Type AlternD- 
number five CV 

number 

Philips 
type 

FG57 PL5559 G180/2M (i50Ci K) 
FG67 742 (PL5559) G1050 OA270 
FG95 (PL5559) GH 2Oi) 1561 

FG97 (PL5557) GA1 (OA81) 

FG9BA (PL5557) GA50 90AG 

FG70S PL105 GA90 ZS10M 

FG172 (PL105) GC10B5 2303C 

F59A (150AVP); (SOAVP) GDiE (OAKS): (1N478) 
F512-M7 (S7AVP) GD1P (2-OA79) 
F512•A70 (59AVP) GD1Q (OAKS): (1N178) 

FTL3.2 (TBL7/8000); (6961) G02E (OARS): (1N47~ 

FW4/500 1264 AZ50 G02Q (OAKS); (iN178) 
FX219 2520 SC22 GD3 (OA70): (OA72) 
FX225 1787 4C75 GDSE (OARS); (1N178) 

FX227 372 3C45 GD4/E (OA85); (1N478) 

FX229 3521 5949 GD45 (OA87): (OARS) 
'FZ7 EZ2 GDS (OA79) 
Fz12G (3554) GDSE (OABi) 
Fz9011G 90AG GDb (OA70) 

Fx9011V 90AV GDbE (OA79) 
Fs9013G 90CG GDB (OABi); (OAKS) 
Fz9012V 90CV GDSE (OAS) 
G1 (3551) GD11E (OA73); (OABI) 
G2 (iSOC1 K) GD13E (OA73): (OAB7) 

G2 (diode) (BYZ14) GD71E (OA70) 
G4 (3S46PV✓); (7551) GD71 E2 (OA70) 
G9 (3551) GD71 E3 (OA70) 
G10/4d (DCGS/SOOOGB); GD71 E4 (OA70) 

(B72A) GD71 E5 (OA70) 

G10/1d DCG4/1000G; 866A; GET106 (OCR) 
DCX4/1000; 3826 GETB74 (OCM) 

G15F (3516PV~ GEX34 (OA91) 
G76 (35KP'W) GEX35 (OAR) 
G16B (3S46PV✓) GEXM (OA81) 

G20/Sd (DCG9/20); (6508) GEX4S/1 (OA85): (1N47Q 
G23 (3554) GEX4S/I (OA85); (1N17~ 
G24N (18515) GEX54 (OAR1); (1N176) 
G26 (OARS): (7N478) GF120 (OC70) 

G4B 1167 GFT21 (OC71) 
G4B (semi-cond.) OAKS; 1 N478 GFR6 (OC26) 
G19 1163 GFT31 (OC75) 
G63: G67 OA85; iN478 GFT32 (OCR) 
G68; G89 OAKS; 1N478 GFT44 (DCM) 

);Z 1) Triotron. •Obsolete type with nearest replacement type. 
Type numbers between bracken are near equivalents, for semiconduc-

tors they are comparable types. 



Type Alterna- Philips Type Alterno- Philips 
number tiva CV type number five CV type 

number number 

GFT15 (OC15) GL6011 (PL56B1/C3JA) 

GFT2006 (OC26) GL6159 QE05/10H; 6159 
GF71012 (OC26) GL63% ~)(PL5551 A) 

GL1 (PL3C23) GL6317 ~)(PL5552A) 

GL2D21 PL2D21 GL6318 )(PL5553B) 

GL57 PL5559 GL6511 )(PL5822A) 

GL414 (PL255) GiA907 (PL5545) 

GL502A (PL2D21) GLE10000/025/1 DCG1/1000ED 

GL575A (DCG6/18G8): (7136) GLE13000/t.5/6 DOGS/SOOOGB; 872A 

GL673 (DCG6/18): (6693) GLE75000/1/4 (DOGS/SOOOGB); 
GL807 QE06/50; 807 (872A) 
GL813 QB2/250; 813 GLE75000/3/12 DCG6J18; 6693 
GL8298 (QQE06/10); (5891) GLE20000/2.5/10 DCG9/20; 6508 
GL832A QQE01J20; 832A GR76 (ZBOSU) 

GL866A DCW/t000G; 866A G510C 25025 
GL868 (3551) G517 ~ (3533) 
GLB72A DOGS/SOOOGB; 872A GS10C 25035 
GLB81 (PL2Di1) GS47X (35%PVJ) 
GLB85 (PL2D21)'. GS50 90CG 

GL918 (3554) ~ GSf% (3554) 

GL927 2210 3546PW/02 GSD2.5/9 (OA81); (OARS) 

GL2050 2215 (PL2D21) GSD4/10 (DAB1) 

GL5514 PLSSM GSD4/12 (OA85) 

GL5545 PL5545 GSDS/2 (OA79) 

GL5551 PLSSSIA GSDS/4 (OA79) 

GL5551/FG271 PL5551A GSDS/6 (OA81) 

GL5551A PLS551A GSDSJ61 (OA81) 
GLSSS2 PL5552A GSDS/62 (OA81) 
GL5552/FG235A PL5552A GSDS/103 2-O A72 

GL5552A PL5552A GSDS/104 2.OA72 

GLS553 PL5553B GSDS/105 2-OA79 
GL5553A PL5553B GSDS/106 2-OA]9 
GL5553B PL5553B GSDS/161 2-OA79 
GLSSSS PL5555 GT1A (EC50) 

GL5555JFG238A PL5555 GT71 (OC72) 
GL5557 PL5557 GT11H (0058) 
GL5559 PL5559 GT20 (OC72) 
GL5632 PL5632/C3J GT20H (0058) 

GL5720 (PL5559) GT38 (OC71); (0058) 
GLSJ37 PL5727 GT74 (OC75) 
GL5822 PL5822A GT81 (OC72) 
GL5822A PL5822A GTBiH (0058) 
GLSB55 (PL255) GT88 (OC%) 

Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, for semiconduc-
con they are comparable types. 
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Ty¢e Alterna- Philips Type AlternD- Philips 
number tive CV type number tive CV type 

number number 

GT709 (OC73) 
GT122 - (OC76) 
GT222 (OC71) 
GT759 (OGS) 
GT760 (OUS) 

Hj75 (OC71); (OC75) 
Hp7D (oa2); (oc74) 
HJ22D (OC45) 
HJ23D (OC44) 
HJ32 (OG770) 

GT761 (OC45) HJ34 (OC74) 
GT761R (OCH) HJ34A (OC74) 
GT762 (OC44) HJ35 (ASZib) 
GU1 (DCG7/250) HJ37 (OC770) 

GU72 (DCG4/t000G): HJ50 (OC71); (OCIS) 
(B66A) HJ51 (OC73); (OC74) 

GU18 (DCG4/5000) HJSS (OCM) 
GU20/21 (DCG41~00) HJ56 (OUS) 
GU215P (DCG4/5000) HJ57 (OCM) 

GXUi 152 DCX4/1000; Bb6A 
GXU2 DCX4/5000; 4832 
GZ30 (GZ34) 
GZ32 593 GZ32;SAO4;(GZ34) 
GZ33 (GZ34); (SAR4) 

HJ60 (OC44) 
HJ70 (OC170) 
HJ72 (OC770) 
HK90 12BE6 
HL92 1959 SOCS 

GZ34 1377 GZ34; SAR4 HL94 HL94; 30A5 
GZ37 (GZ34); (SAR4) HM04 bBEb 
HA7 (OC71) HPb EF91; 6AM6 -
HA2 (OC71): (0058) HS3 (OC47) 
HA3 (OC77); (0058) H54 (OC47) 

HAB (0058) HT17 PL5557 
HA9 (0058) HT415 SC22 
HA70 (0058) HV0.2 1877 
HBG90 12AT6 HY60 --- (QE06/50); (807) 
HBC91 12AV6 HYbt 124 QE06/50; 807 

HCHef HCH81; 12AJ7 HY90 35W4 
HD51 OA2 ~L861 18046 
HD52 OB2 J7 - (OC72) 
HD2053 (OA85); (1 N478) )2 (OC72) 
HD2057 (OA85): (1N478) J3 (OC72) 

H D2060 (OA85); (iN478) J213AAA 1163 
HD2063 (OA85); (1N478) JN2-3.SA 7091 
HD6005 (OA200) JN2-2.SW 7292 
H Fbt EF41 JN25W 55125 
H F62 EF2 JNTt-500 3602 SJ26 

HF93 1928 126A6 )pi (OC72) 
H F94 1961 t2AU6 JP2-0.2 7090 
HF717 UH7 JP9-2.5 - 7078 
H F358B (DCG4Ji000G); Jp9-7 3676 2J42 

(~A) JP9-7A 370 1P9-7A 

I34 
Type numbers between brackets arenear equivalents, for semiconduc-

tors they are comparable types. 



Type Alurna- Philips Type Alterna- Philips 
number Live CV type number five CV type 

number number 

JP9-7D JP9-7D LN329 (PCL82) 
JP9-15 3997 JP9-15 LZ319 (PCFBO); (9A8) 
JP9-50 2852 2J56 LZ329 PCF80; 9A8 
JP9-75 6972 M6H (18534);(78525) 
JP9-80 3569 4)52 M34A/1 N34A (OA85) 

JP9-250 4750 M38A/i N38A (OA85) 
JP9-250A 3953 4J78 M51/1N51 (OA79) 
JP35-30 7093 M54A/1N54A (OA86) 
JP35-80 55008 M56/7N56 (OAS) 
JPi9-01 2420 JPl'9-01 M60J1N60 (OA73) 

JPT9-60 3560 2JSiA M69/i N69 (OAKS) 
K2 DCG4Jt000ED M7011 N70 (OA85) 
KSOA KSOA M81/i N81 (OA01) 
KS1A KStA M9511 N95 (OA86) 
K81A KBtA M501 (55700) 

K332 (723A16) M501 AJB (55100) 
K1309 (54AVP) M502 4J50 
Ki213 (59AVP) M503 7P9-7D 
K1295 (53AVP) M508 370 JP9-7A 

K7306 (53UVP)' M511 4)78 
Ki384 (57AVP) M513 (JP9-15) 
K7390 (59AVP) M519 (55085) 
K1391 (54AVP) M526 3671 2J42 
K7430 (150CVP) M541 SJ26 

K89-i50W 55395 M542 5586 
KD25 216 (i50C1 K) M550 (OA87) 
KP704 (270U) MSSOA (OA85); (7N478) 
K59-20 1795 723A/B MSSOB (QA85); (1N478) 
KS9-20A 2792 2K25 M551 4J52A 

K5930D 713A/B M820 (OA81) 
K59-30 6975 M1230 (OA81) 
K535-50 55333 M3100 (OA85); (1N478) 
K570.40 55370 M6100 (OA01) 
KTO (QE06/50); (807) M8079 4025. 5726; =)(EAA91) 

KT9-150W 55395 MBOBi 4031 ")bJ6 
KT32 25L6GT M8082 4063 "jEL91; 6AM5 
KT66 ")(EL34) M8083 (EF91) 
KU676 (PL105) M8f00 (5654) 

L77 6C4; EC90 M8762 (6207) 
L84-B - 55340 M8304 4070 PL5727; E91N 
LN119 UCLB2 "MA4i500 Q83.5/750; 7831750 
LN752 ECL80; 6AB8 MA72115 MA72115 
LN309 PCL62; ibA8 MC6-16 MC6-16 

• Obsolete type with nearest replacement type. 
') For AF applications only. P) No specially ruggedized construction. 
Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 
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Type 
number 

Alterna- 
tive CV 
number 

Philips 
type 

Type 
number 

Alterna- 
tive CV 
number 

Philips 
type 

MC13.16 
ME1001 

ME1100 
ME7101 
ME7101A 

273 

MC13-16 
EC55; 5861 

723A/B 
2H2 
JP9-15 

MW32.16 
MW22-23 

'MW31-7 
•MW31-14 
•MW31-16 

MW22-ib 
(MW22-16) 

MW31-74 
MW31-74 
MW31-71 

ME7101D JP9-7D ~MW31.74 MW31-74 
ME1101 495 4065 •MW36-22 MW36-M 
ME1402 2730 4066 •MW36-24 MW36-M 
ME1403 2348 4068 MW36M MW36-4/ 
ME7404 4069 MW36-67 MW36fi7 

ME7503 (4C35) •MW43-40 MW43-69 
MF13-1 1868 MF13-i •MW43-43 MW43-69 
MF13-39 MF13-1 MW43-61 MW43d9 
MF31-22 MF31-22 'MW43-64 MW47-69; 178QP4 
MF31-55 429 MF31-55 MW43-69 MW43-69; 17BQP4 

MF31-95 MF31-95 MW53-20 MW53-20; 21 CJ P4 
MF41-10 Mf41-10 •MW53-43 MW53-20; 31 CJP4 
MK73-16 MK73-16 MW53-80 MW53-80 
ML4-125A QB3/300GA; 4.125A MW61-80 MW61-BO 

ML4-250A~ QB3.5/750GA: MX113 18513 
4250A MX714 18514 

ML4-IOOA Q84Jit00GA;4-400A MX118 18537 
ML813 Q82/250; 813 MX720/01 18520 
ML833A (784/1250); (5868) MX132 18538 

ML%6A DCG1/t000G; 866A MX124 18524 
ML869B (DCG9/30); (6508) MX714/Ot 18515 
MLB72A DOGS/SOOOGB; 872A MX733 18533 
ML8008 DCGS/SOOOGS; 8008 MX145 18545 
MN24 (OC36) MX146 18503 

MN25 (OC26) MX747 18504 
MN26 (OC26) MX748 18505 
M010 ET51 MX149 18506 
MT17 11M PL5557 MX750 18509 
MT57 612 PL5559 MX152 18515 

MT105 PL105 MX153 18516 
MTSSM 2210 PL5544 MX157 18515/17 
MT5545 2215 PL5545 MX158 18516/18 
MV6.5 1976 MV45 MX966B DCG4/1000G; %6A 

MW6-2 1737 MW6-2 N17 H2O DL92; 354 
•MW13-32 MW13-38 N78 BiB 3Q4; DL95 
MW1]-35 MW13-35 N79 DL44; 3V4 
MW13-3B MW73-38 N25 DL% 
'MW22-14 MW22-16 N77 (EL91): (6AM5) 

[36 
• Obsolete type with nearest replacement type. 

Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types• 



Type Alterna- Philips Type Alterna- Philips 
number five CV type number rive CV type 

number number 

N119 UL84 NU25V-D (3545PW) 
N742 UL11 NU31 (OA85); (1N178) 
N1M EL91; 6AM5 NU36AB (3546PW) 

N750 EL41 NU3bC QSIbPW) 

N151 ELQ NU3bD (3546PV✓) 

N752 PL81:21 A6 NU38 (OA85); (7N478) 
N153 PL83: 15A6 NU58 (OAKS); (1N47B) 
N151 PL82; i6A5 NU807 QE06/50; 807 
NJOB (PL36): (25E5) NU813 QB21250; 813 
N309 (PL83): (15A6) NU832 QQE04/20; 832A 

N329 PL82: 16A5 NU866A DCW/1000G: B66A 
N339 (PL81): (21 A6) NU872A DCGS/SOOOGB; B]2A 
N359 PL81; 21 A6 OA2 ee page 3 
N369 PCL82; 16A8 OAS 7017 OAS; (1 N277) 
N 379 PL81; 15CW5 OA7 OA7 

N709 EL84: bBQS OA9 OA9 
N727 1862 6AQ5 OA31 OA31 
NL710 (PL5684/C7)A) OM7 OAO;IN69B 
NL714 (PL3C33) •OASB OABI; OAKS 

NL715 PL5557 •OA51 OA81; OA85 
NL730 (PL6755) •OA52 OA81; OA85 
NL1022 PL5822A •OA53 OA81: OA85 
NL7022A PL5822A •OA54 OA81; OA85 
N L7051 PLSSSiA •OA55 OABI: OA85 

NL7051A PL5551A 'OA56 OA81; OAKS 
NL7052 PL5552A 'OA57 OAB1; OA85 
N L7052A PL5552A •OA58 OA6I; OAKS 
NL7053 PL5553B OA59 (OA70) 
NL7053A PL5553B •OA60 OA70 

NL5551 PLSSSIA •OA61 OA81 
NL5553 PL5552A OA]0 OA70:1 N87; (OA90) 
NL5832 PL5822A •OA71 OA81 
NSZ13 NSZ77 OA72 OA72 
NSZ71 NSZ14 OA73 Ml OA73; 1N616 

NSZ15 NSZ75 
NU1-AB (3554) 
NU1-C (3554) 
NU7-D (7551) 
NUS (3516PW) 

•OA74 OA81; OA85 
OA79 OA79; 1NSN 
OABO/f0 (OA81); (OARS) 
OAB1 1353 OA81: 1N476 

NU25-AB (3516PW) OA81C OAB1C; iN477 
NU35-C (3546PW) OARS 1354 OA85; 1N178 
NV25-D (3516PVV) OABSC OABSC; 1N179 
NU25V-AB (3515PW) OAKb OA86; 1N180 
NU25V-C (3545PW) OA86C OA86C 

~ Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, (or semiconduc-
tors they are comparable types. 

137 



Type Alterna- Philips Type Alterna- Philips 
number five LV type number five CV type 

number number 

OAB6Ci01 OA86C)01; iN119 OAZ210 OAZ210 
OA90 OA90; iN87A OAZ211 OAZ211 
OA91 OA91: iN617 OAZ212 OAZ212 
OA92 OA93 OA2213 OAZ213 
OA93 OA96: 1N618 OB2 see pap 3 

OA100I30 (OA81); (OA86) •OC16 OC26; 2N7314 
OA126 (OAZ200 ... OC22 OC22 

.. OAZ207) OC23 OC33 
OA127 (OA200) OC2A OC24 
OA728 (OA200) OC26 OC26; 2N1314 

OA729 (OA202) OC28 ABZ75: 2N7666 
OA130 +)(OA202) OC29 A6Z16; 2N1667 
OA750 (OA83) OC32 (OC37) 
OA769 (OA73) OC33 (OC70) 
OA760 (OA70); (OA90) OC34 (OC71) 

OA161 (OA83); (1N47B); OC33 ABZ17; 2N1668 
•)(OA202) OC36 ABZiB; 2Ni669 

OA172 (2-OA79) OC37 (OC76) 
OA773 (2-OA79) OC38 (OC72) 

OA774 (OA81) OC43 (OC47) 
OA779 (OA79) OU4 7003 OCM 
OA780 (OA3) OUS 7001 OG3 
OA782 (OAS) OC46 OC46 
OAtB6 OA86; 1N4BD OU7 OU7 

OA200 OA200 OC37 OC67 
OA202 7010 OA702 OCSB OC3B 
OA210 OA210 OC69 OC39 
OA211 OA311 OC60 OC60 
OA214 OA214 •OC63 (OC37) 

•OA250 BYZ74 •OC66 (OC38) 
•OA261 BYZ14 OC70 OC70; 2N279 
•OA262 BYZ14 OC71 7005 OC71:2N280 
OA%2 OA%2 Opt 7006 OC72; 2N2B1 
OAZ200 OAZ200 +OC73 OC73 

OAZ201 OAZ301 ~ OC74 OC74 
OAZ202 OAZ202 Op5 Op6 
OA2203 OAZ203 OC74 OG74; 2N7B4 
OAZ204 OAZ101 OC77 7007 OC77; 1N284A 

OAZ203 OAZ203 OC79 OC79 
OAZ206 OAZ206 OCBO OC80 
OAZ207 OAZ207 OC84 (OC74) 
OAZ208 OAZ208 OC122 OC722 
OAZ209 OAZ209 OC123 OC723 

* Obsolete type with nearest replacement type. 
I38 t) Up to 150 V peak inverse. ') Silicon. 

Type numbers between brackets are near equivalents, for semicondut-
cors they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number five CV type 

number number 

OC139 OC139 OC6019 (OC171) 
OC740 OC140 OC%0 OC%0 
OCi41 OC741 OCP71 (OC%0) _, 
OC169 OC769; 2N1515 OM70 (ECH33) 
OC170 OC170; 2N1516 ORP10 ORP10; 7632 

OC771 OC771; 2N1517 ORP11 ORP11; 7633 
OC200 7043 BCZ70 ORP30 ORP30 
OC201 70M BCZii ORP90 ORP50 
OC203 BCZ12 _ ORP60 ORP60 
OC204 BCYfO ORP61 ORP61 

OCZOS BCY11 ORP62 ORP62 
OC206 BCY72 ORP63 ORP63 
OC302 (OC72); (OC74) ORP90 ORP90 
OC303 (OC70) 0518/600 EL50 
OC304 (OC71) 07400 (TB4/1290); (5868) 

OC307 (OC76) 0724[ (OA210); (OA211) 
OC306 (OC72); (OC74) %-12 QQE04J20: 832A 
OC309 (OC77) P2-408 ~ (QQEB6J40); (9894) 
OC320 (0058) P6 1163 

OC330 (0057) P75 1164 
OC340 (0058) P816 5820 
OC390 (OC75) PA9021 DCG4Ji000G; 866A 
OC360 (OC97) PABC80 PABC80; 9AK8 
OC390 (OUS) PAL12/15 PAL12J19 

OC400 (OC45) PAW72115 PAW/2J15 
OC410 (OC44) pg2J200 pB2/200 
OC430 (OC200) p82i500 PB2/500 
OC440 (OQ00) P83J800 _ PB3/800 
OC460 (OC201) PC86 PC86; 4CM4 

OC470 (OCZOt) PC88 PC8@; 4DL4 
OC60i (OC70) PCC84 PCC84; 7AN7 
OC602 (OC70) pCC85 PCC89; 9A08 
OC602 zpez. (OC76) pCC88 PCC88:7D)8 
OC603 (OC71) PCC89 PCC89 

OC604 (OC71) PCC189 PCC189: 7E58 
OC604 apa. (OC74) pCF80 PCF80; 9A8 
OC612 (OCAS) PCF82 (PCF80);(9A8): (9U8) 
OC613 (OC44) PCF86 PCF86; 7HG8 

OC614 (OC170) Pt.L41 (PCL82); (16A8). 
OC615 (OCt71) PCL81 (PCL82); (16A8) 
OC632 (0057) PCL82 PCL82; 1fiA8 
OC623 (0057) PCL83 (PCL82); (16A8) 
OC624 (OC98) PCL84 PCL84; 19DQ8 

Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. I39 



Type Alterno- Philips Type Alterna- Philips 
number five GV type number rive CV type 

number number 

PCL85 PCLBS; /8GV8 PL5632 PL5632/C3J 
PCL86 PCL86: 14GW8 PL5649 (Q83/200) 
PE05/35 PE05/25 PL5684 PL56B4/C3JA 
PE06/40E PE06~40E PL5727 4018 PL5727; E91N 

PE06/40N PE06/40N PLSB22A PL5822A 

PE06/40P PE06/40P PL6011 PL56d4/C3JA 

PE1/100 PE1/100; 6083 PL6549 (QB3/100) 

PFBI (PFB6) PL6574 2253 PL6574 
PF86 PF86 PL6755 PL6755 
PHG1 (OAP12) PM04 6BA6 

PJ27 (3554) PMOS 6AK5: EF95 
PL3D21 797 PL2D21: (PL5727) PM07 738 EF91; 6AM6 
PL3C23 PL3C23 PMN PMB4 
PL10 PL/0 PPbBs EL3N 
•PL17 PL5557 PTM16 (OC26) 

'PL21 PL2D21 
PL36 PL36; 25E5 
•PL57 PL5559 
PL81 5077 PL81; 21 A6 

PV305 CY2 
PV495 (AZ1) 
PVM00 (AZ1) 
PY80 PY80; 19X3 

PY81 PYB1; 1723 

PLB2 PL83; 16A5 PY82 PY82; 19Y3 

PL83 PL83; 15A6 PY83 (PY81): (1723) 

PL84 PL84: 15CW5 PY88 PY88; 30AE3 

PL105 PL105 Q6 (OC72) 
PL1% PL106 Q7 (002) 

PL150 PL750 Q8 (0021 
PL265 PLOsS Q160.1 (QB3/300): (6158) 
PL260 PL260 Q400.1 (Q&1/1100); 
'PL345 372 3CA5 (7527) 
•PL435 1787 4C35 QA2400 +)(EF92); (6CQ6) 

PL500 PL500; 28GB5 QA3401 +)(6U); (EC90) 
•PL532 2520 SC22 QAi402 J(EL91); (6AM5) 
PL1167 1992 Z300T/PL1267 QA2403 +)(EF91); (6AM6) 
PL1607 PL1607 QA2404 +)(EAA91) 
PLSSN 2210 PLSSM QA24% +)(ECC81); (11A7'7) 

PL5545 2215 PL5545 QA2407 +)(6X4) 
•PL5551 PL5551A QA240B +)(6SN7G7) 
PL5551A PLSSSIA Q82/250 26 QB2/250 
'PL5553 PL5552A QB3/200 1905 QB3/200 

PL5552A PL5552A Q83/300 2130 Q83/300; 6155 
PL5553B PL5553B Q83/300GA 2%3 QB3/3BBGA; 4-125A 
PL5555 PL5555 Q83.5/750 2131 Q83.5/750; 6156 
PL5557 2957 PL5557 Q83.5/75BGA 2964 QB3.5//SOGA; 
PL5559 PL5559 4350A 

• Obsolete type with nearest replacement type. 
Ia0 ') No specially ruggedized construction. 

Type numbers between brackets are near equivalents, for semiconduc-
teH they an comparable ~fpee, 



Type AlternG- Philips Type Alterna- Philips 
number rive CV type number five CV type 

number number 

QB4/1100 Q81/1100: 7527 Q51206 (4687K); (082) 
QB4/1100GA QBi/1100GA; QS7207 1832 OA2 

4-IOOA Q$12B8 1833 OB2 
QBS/1750 3522 6079; QBS/1750 QVO}13 2129 QE03/10; 5763 
QBL3.5/2000 QBL3.5/2000 QV04-7 309; 1510 QE04/10 

QBL4/800 QBL4/800; 4XSOOA QVOS-25 124 QE06/50; 807 
QBLS/1500 5219 QBL$/3500; 6076 QV06.20 3523 QE05/40: 6146 
QBLS/4000 QBLS/4000; 7701 QV06-208 QE05/40F; 6883 
QBWS/3500 QBWS/3500;6075 QV06-lOC QE05/10H; 6159 
QCOS/35 QCOS/35 QVOB-100 QE08/300; 7378 

QE03/10 QOE3/10; 5763 QV1-/50A 2519 QELf/150; IX150A 
QE01/10 309;1510 QE04/10 QV7-150D QELf /150H 
QE05/40 3523 QEOS/10; 6146 QV1-2508 QEL2/250; 1X2508 
QE05/40F QE05/40F; 6883 QY2.100 26 QB2/250; 813 
QE05/10H QEOS/40H; 6159 QY3-65 1905 QB3/200; 465A 

QE06/50 121 QE06/50; 807 QY3.125 2130 QB3/300; 6155 
QE08/200 QE08/200;7378 QY3.1258 3%3 QB3/300GA; 4-125A 
QEOB/200H QE08/200H QY3•t000A QBL3.5/2000 
QEL1/150 2519 QELf /150; 4X150A QY42508 2984 QB3.5//SBGA: 
QEL1/150H QELf/150H 4250A 

QELf/200 QEL2/300; 7580 QY4-150 1131 QB3.5(750; 6156 
QEL2/25B QELf/150: 4X7508 Q74-100 QB4/1100; 7527 
QEL2/175 QELf/275; 4CX2508 Q74-4008 QB1/1f00GA; 
QQC03/14 QQC03/f 1; 7983 4-/OOA 

QQC04/15 1838 QQC01/15: 5895 QY4-SODA QBIA/B00; 4XSOOA 
QQE02/5 QQE02/5; 6939 QYS-500 3522 QBS/1750; 6079 
QQE03/12 2798 QQE03/12: 6360 QYS-3000A QBLS/3500; 6076 
QQE03/20 2799 QQE03/20; 6252 QYS-3000W QBWS/3500; 6Vi~ 
QQE01/5 QQE01/5; 7377 Rf (AZ7) 

QQE04/20 78B QQE04/20: 832A R6A 1163 
QQE06/10 2797 QQE06/M; 58% R12 (EY51); (6X2) 
QQV03/6 QQE02/5; 6939 R12A FY51: 6X3 
QQV03.10 2798 QQE03/12; 6360 R1SA 1164 
QQV03-20A 2799 QQE03/20; 6251 R77 (EY82); (6N3) 

QQV01-15 7B8 QQE04/1A; B32A R/8 2235 EY84: 6374 
QQV01-16 QQEP1/5: 7377 R19 (DY86); (152) 
QQV06-40A 2797 QQE06/10: 5894 R5f A (3546PV7 
QQV07.40 2666 (QQE06/10);(5891) R51 AV (3545PW) 

QQZ0415 1838 QQC01/15; 5895 R52 (GZ34) 
Q583/3 BSA2; OG3 RSBA (3546PVV) 
Q5150//5 (15082); (6351) RSBAV (3545PVn 
Q5150/40 (i50C1 K) R59A (3551) 
Q51200 2225 15082;6354 R120 (rca.) (1735A) 

Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. I31 



Type AlternD- Philips Type Alterna- Philips 
number five CV type number rive CV type 

number number 

0.744 138 EF91; 6AMfi 0.5687 QB$/17$0; 6079 
RN3 273 EC55; SB61 R51002A 084/1100: 7527 
0.290 K81A 0.51003 (PE1/100) 
RG1-125 (DCG4/t000G); 0.510068 TB2.5/400 

(%6A) 0.51007 QB3/300; 6155 

RG7-250 3667 DCG1/250 0.51009 OOE06/40; 5894 
RG3-250A 32 DCG4/t000G; 866A 0.51011E (iBL6/20) 
RG3-1250 DCG4/5000 R51011W (TBW6/20) 
RG4-1250 (DCG4/5000) 0.51016 784/1250; 5868 
RG4-3000 DCG6/18; 6693 0.57019 QQE03/20; 6252 

RG250/1000 DCG1/150 0.51026 783/750; 5867 
RG250/3000 DCG4/1000G; 866A 0.51029 OQE03/12; 6360 
RG7000/3000 DOGS/SOOOGB; B72A 0.51036 784/1500 
RGN564 (AZi) 0.51046 785/2500; 7092 
RGN1064 (AZi) RV120/SOOs AZ4 

RGN4004 (AZ50) RV200/600 (AZ50) 
RHK6332 723 A/B 0.X720A 1164 
RK807 OE06/50:807 RY71-100 2%7 BO70 
RK866 DCG4/t000G; %6A 51.5/80dV PL5545 

RL21 PL2D31 515/Sd (DCG12/30);,(58701 
RL31 (OABi); (1N476) 515/401 (DCG7/100) 
0.L32 (OA81): (1 N476) 521 (OA200) 
RL34 (OA81) 522 (OA200) 
RL41 (OA70) 523 (OA200) 

RL43 (OA81); (1N476) 524 (OA203) 
RLM (OAKS); (iN478) 533 (OA200) 
RL143 (OA81); (iN476) 533 (OA200) 
RL331 (2-OA79) 534 (OA203) 
RL3i2/B (2-OA79); (2-OA72) 535 (OA202) 

RL246 (2-OA79) SB56 OA2 
RL247 (2xOA85) 5860 OB2 
RL72fi7 Z300T/PL7267 SBS PL5551A 
RR3-250 1835 DCX4/1000; 3828 SCS PL5553A 
RR3-1250 1518 DCX4/3000; 4832 SC53 PL5821A 

0.0.3-12508 DCX4/5000 SDS (OA200) 
RS612 (783.5/400) SD7 (OA300) 
RS613 TB1.5/300; 5866 5D15 (OA200) 
0.5614 TB7.5/400 5D30 (OA200) 

RS630 783/750; SB67 SD50 (OA200) 
RS631 784/1250; 5868 5D61 EA50 
0.5683 (QB3/300); (6155) SD80 (OA202) 
ft5685 083/300; 6155 SD220 (OA202) 
0.5686 083.5/750; 6156 SDR PL5555 

lag Type numbers between brackets are near equivalents, for semiconduc-
tors they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number Live CV type number Live CV type 

number number 

SDS PL5553B 50.5456 QB3.5/750; 6156 
SFD106 (OA90) 50.5457 QBS/1750; 6079 
SFR705/1 (OA31) ~SRS4451 QQE06/40; 5894 
SF0.f05/2 (OA31) SRSM53 QQE03/20; 6252 
SFRt06 (OA31) ST28C (OCAS) 

SFR706/Ot (OA31) 5790K Z900T/5823 
SFR706/2 (OA31) 5T37D (OC44) 
SFT101 (OC70) 57162 (OC739) 
SFT702 (OC71) 57163 (OC739) 
SFT103 (OC75) ST173 (OC140) 

SFT106 (OC169) 5[e 1000/3.5/15 PL5559 
SFT707 (OC169) Ste 7300/01/05 PL2D21 
sFrtoe (ocno) ste zsoo/b/4o Puos 
sFrto9 (oat) ste ls000J7sps (DCG7f700) 
SFT773 (OC26) StR108/30 OB2 

SFr114 (ASZ17) S[R150/30 OA2 
SFT115 (OC769) 5TYB5/10 BSA2; OG3 
sFTi16 (ocno) srvtoe/3o oaz 
sFrtn (ocnt) srvlso/3o onz 

SFT718 (OC171) 5U61 EY51; 6X2 
SFT119 (OC169) SV9 (OAZ206) 
SFT120 (OC170) SV124 (OAZ202) 
SFT121 (Oa9); (OC74) SV128 (OAZ205) 
SFT722 (OC72); (Oa4) SV133 (OAZ207) 

SF7123 (Oa2); (Oa4) SY134 (OAZ213) 
sFr1z4 (oc79) sz6 (oAzzo3) 
sFr12s (oc74> sn (oezza) 
sFTt26 (ous) sze (onz2ob) 
sFr1n (ous) sz9 (oezzo>) 

SFT128 (OCM) T2MO5 6)6; ECC9t 
SFT130 (Oa9) TbD EA50 
SF7131 (OQ4) T34A (OC65) 
SFT750 (OC28) T34B (OC65) 
sFru1 (oao); (oat) T34c (ous) 

SFT152 (Oa1) T34D (Oa2); (2N281) 
513 (OA211) 734E (OC73); (2N287) 
5K60 (3554) 734E (Oa2); (2N281) 
SK63 (3554) 7130.7 (TB2.5/400) 

SP6 EF91; 6AM6 72496 (DCG4/1000G); 
50.5360 TB3/750; 5867 (866A) 
50.8361 782.5/300; 5866 7300.1 (TB4/1250);(5868) 
50.5362 784/1250; 5868 7350-t (r83/750): (5867) 
50.5455 QB3/300; 6755 7813 QB2/250; 813 

Typa numbers between brackecs are near equivalents, for semiconduc-
tors they are'_comparable types. I43 



Type Alterna- 
number rive CV 

number 

Philips 
type 

Type 
number 

Alterna- 
rive CV 
number 

Philips 
type 

T866A DCG4/t000G; 866A TBL7/9000 TeL7/9000 
T872A DOGS/s000G8; 872A TBL72/25 TBLt 2/25: 6618 
71040 (OC26) TBL12/38 TBL12/38; 7806 
71041 (OC26) TBL72/40 TBL12/40 
71360 (0[169) TBL12/700 TBL12/700; 6078 

71361 (0[769) TBL1 s/72s TBL15/125 
77675 (0[170) TBW6/14 TBW6/14 
77690 (0[169); (0[770) TBW6/20 TBW6/20 
77691 (0[169); (0[777) TBW6/6000 TBW6/6000; 5921 
77692 (0[769) TOW7/8000 TBW7/8000; 6960 

71693 (AFZ12) TBW7/9000 TBW7/9000 
77694 (AFZ72) TBW12/25 TBW12/x5;6611 
71695 (AFZ1 x) TBWi?I38 TBW72/38; 7807 
77696 (AFZ72) TBWi2/100 TBW73/100; 6077 
rn37 (ocno) TBwury2s rawts/us 

77814 (ocno) nu/2so r63pso; se67 
~rAl2/20000K TAW 12/20 ~TC2/300 783/750; s867 
TA18/100 TA18/100 TD03-70 273 EC55; 5861 
TAL72/f0 TAL72/10 TDx•300A TBL2/300; 7004 

TAL72/20 TAL12/20 TD2-900A TBL2/400 
TAL72/15 TAL12/35 TD2-500A TeL2/500 
TAW72/70 TAW12/10 TDb EA50 
TAW72/20 TAW72/20 TF65 (OC71) 
TAW72/35G TAW12/35G TF65/30 (OC71) 

7821500 702/500 TF65/60 (OC77) 
782.5(300 1924 T82.5/30D; 5866 TF65M (OC]1) 
782.5/400 7825/400 TF65f)OM (OC71) 
783/350 2552 783/350; 100TH TF65/60M (OC77) 
783/750 7350 783/750; 5867 TF68 (OC44) 

~T03/1000 784/1250; 5868 TF70 (0[139) 
TB3,r2000 783/2000 TF71 (0[140) 
784/800 2589 784/800; IsOTH TF72 (0[140) 
784/1250 1351 784/7250; 5868 TF75 (OC72) 
ragtsoo 784i1soo rFn (oaq 

TBS/1500 785/2500; 7092 TF77/30 (OC74) 
TBL2/300 TBL2/300; 7004 TF77/60 (ASZ15) 
TBL2(400 TBL2/400 TF78 (OC74) 
TBL2/500 TBL2/500 TF78/30 (OC74) 

TBL6/14 TBL6/14; 7804 TF78/60 (ASZ15) 
TBL6/20 TBL6/20 TF80 (OC26) 
TBL6H000 78L6/4000; 7753 TF80/30 (OC26) 
TBl6/6000 3926 TBL6/6000; s9M TF80/60 (ASZ15) 
TBL7/8000 TBL7/8000; 6961 TF85 (OC26) 

raa •Obsolete type with nearest replacement type. 
Typo numbers between brackets are near equivalents, for semiconduc-

tan they era comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number five CV type number five CV type 

number number 

TF90 (OC26) 7X6230 PL3C23 
TF90/30 (OC26) 7X6345 3U5 
TF90/60 (OC26) 7X6435 4C35 
TFZ70JB (P15544); (PL6755) 7X6522 SC22 
TFZ706B (PL5545) 7X6907 5919 

TG30 3C45 
TG57 PL5559 
TG2008 _ 4C35 
TG1000 SC22 
TG3000 5949. 

7X7020 PLSSSiA 
7X7021 s)(PL5551 A) 
7X7030 PL5552A 
7X7031 s)(PL5552A) 

•THi TH91 7X7040 PL5553B 
^T'H2 TH92 7X7041 s)(PL55538) 
"TH3 TH93 TP50 (OAP12) 
*TH4 TH94 TQ1/2 PL3C23 
•7X5 TH95 TQ2 (PL5557) 

TH91 TH91 TQ2/3 (PL6755) 
TH92 TH92 TQ2(6 (PL106) 
TH93 TH93 TQ2/12 (PL255) 
TH94 TH94 TQ6 (DCG72/30); 5870 

TH95 TH95 TQ7 (DCG7/100) 
TH100TH 783/350; 100TH TR-722 (0058) 
TH250TH TB4/800; 250TH TR-C76 (OG76) 
TH813 16 Q82/250; 813 TR-C77 (OC77) 
7X1450 4J50 TR-C3b0 (0057) 

7X1452 ~ 4)52 TR-C601 - (OC70) 
7X1478 4J78 TR-C602 (OC71) 
7X1526 SJ26 7549 C3M 
TH1725A 725A 7551/EF95 6AK5; EF95 
THE03 6975 7552/ECC91 6J6; ECC91 

7X2225 2K25 7553/18042 18042 
7X50118 32 DCG4/t000G: 866A TS54/E83F E83F; 6689 
TH5021V DCG4/t000ED TS767 (I-OG72) 
TH5031B 642 DOGS/SOOOGB; 872A 75162 (OC77) 
TH5031V DCGS(SOOOEG 75163 (OC71) 

7X5040 (DCG9/20); (6508) TS164 (OC71) 
7X5090 (DCG6/iBGB);(7136) 75165 (OC72); (1N281) 
7X5130 (DCG6/78); (6693) 75166 (OC70) 
7X5221 V/B 1835 DCX4/1000; 3628 TS620 (0057); (0058) 

7X6011 PL5557 75621 (OC70); (0057) 
7X6031 PL5559 TT70 QB2/250 
7X6050 (PL5559) TT15 (QQEB4/2B); (832A) 
7X6120 PLf 05 TT16 QB3/300GA; 4125A 
7X6220 PL5545 TT76D Q83/300; 6155 

* 6bsolete type with nearest replacement type. 
Type numbers between brackets are neaA equivalents, for semiconduc-
tors they are comparable tyues. 

Ie5 



Type Alterna- Philips Type Alterna- Philips 
number five CV type number Live CV type 

number number 

TT17 PL5557 U18 AZ50 
TT20 QQE03/29; 6252 U78/20 (AZ50) 
7X2/3 PL5544 U26 EY86; 682 
7X2/6 PL5545 U30 (PY82); (1973} 
7X72-20A (TALI 2/20) U43 EY51; bX2 

7X13-20W (TAW12/20) U49 EY86; 652 
TXM/00 PL2D21 U50 (SY3GT) 
TY2-125 1924 782.5/300; 5866 U52 (GZ34) 
TY2-750 782.5/400 U54 (GZ34) 
TY3-250 1350 783(750; 5867 U70 (EZ35) 

TY4-350 (TB4/1250); (5868) U78 6X4 
TY4-500 1351 TW/1250; 5868 0119 UY85; (38A3) 
TYS-500 784(1500 U142 UY41 
TY6-12A TBL6/20 0145 (UY41) 
TY6-12W TBW6i29 U750 EZ40 

TY6-800 TBS/2500:7092 U151 EY57: 6X2 
TY45000A 3926 TBL6/6000; 5924 U152 PY80; 79X3 
TY6-S000W TBW6/6000; 5923 U153 PY81; i7Z3 
TY7-6000A TBL7/8000; 6961 U754 P782; 1973 

TY7-6000W TBW7/8000; 6960 U792 PY82; 1973 
TYB-15A TBL6/74; 7804 0309 (PY80); (PY86) 
TY8-75W TBW6/14; 7805 U3t9 (PY82); (i9Y3) 
TY12-15A TBL72/40 U381 UY85; 38A3 
TY72-20A TBL72/38; 7806 U404 (UY41) 

TY72-20W TBW12/38; 7807 U709 EZBt; 6CA4 
TY12-25A TBL72/25; 6678 U2410/P U30 
TY12-25W TBW72/25; 6677 UABC80 UABC80 
TY12-SOA TBLi2/100; 6078 +UAF47 UAF42; 1287 
TY72-SOW TBW72/100; 6077 UAF42 UAF42; 1287 

7774 (PL5557) UBC47 U8C41; 74L7 
TY76 (PL5559) UBG80 (LIBCBt) 
TY77 (PL5559) UBC81 UBC81 
TY78 (PL5559) +(7BF1t UBF80 
TY81 (PL5559) UBF80 UBF80; 17C8 

TY85 (PL705) UBF89 UBF89; 19FL8 
776030 (PL5559) UBL1 UBLf 
776050 (PL5559) UBL21 UBL21 
776100 - (PL5559) UC92 UC92 

776120 (PL105) UCCBS UCC85 
776220 (PL5545) UCH4 UCH4 
U9 1443 (A21) •UCH11 UCHBt 
Uf0 (AZ1) UC:H21 UCH21 
U72 (1561) +UCH41 UCH42 

14~ *Obsolete type with nearest replacement type. 
Type numbers between brackets are near equivalents, (or semiconduc. 

tors they are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

UCH42 UCH42; 14K7 V41 AZ41 
UCH71 (UCH21) Vbt EZ40 
UCH80 (UCH81); (19D8) V100 (AZ50) 
UCH81 UCHBi; 19D8 V208 (OC26) 
UCH771 (UCH81); (19Da) V308 (OC36) 

UCLB2 UCLa2 V371 (UYM); (31 A3) 
UE966A DCG4/t000G: a66A V372 (UY41) 
UE967 PL5557 (Mazda Fr.) 
UE972A DOGS/5000G6; 872A V741 133 bC4; EC90 
•UF71 UF41 VBB4 Ef92; 6CQ6 

UF31 UF21 V914 (AB2) 
UF41 UF41; 12AC5 V1103 QQE03/12: 6360 
UF42 UF42 VA50 90AV 
UFBO UFBO VA203B 6975 
UF81 (UFB9) VH550 DCG4/1000ED 

UF85 
Uf89 

UFi74 
UF175 

UF85 
UF89 
(UF80) 
(UF85) 

YH59BA DCG4/1000G; BbbA 
YH7400 DOGS/5000G6; W2A 
VH7400A DCG9/SOOOEG 
V)5551 PL5551A 
VJ5951A PLSSSIA 

UL41 1977 ULfl; 45A5 VJ5552A PL9592A 
U L84 UL84; 4585 VJ5553 PL5553B 
UM4 UM4 VJ5553B PL5553B 
UM11 (UM4) VMP11/MA (793AVP) 
UMBO UM80; 1980.5 VM%1/MB (53AVP) 

UMB4 UMtH VMP7I;MC (53AVP) 
UU9 1855 (EZ40) YMPttittt (54AVP) 
UU72 EZBi; 6CA4 VM%1/170 (57AVP) 
UXt166 DCG4/1000G: 866A VMP73(23 (92AVP) 
•UY7 UY1N VMP73/44 (SbAVP) 

UY1N UY1N VMQ11J44 (53UVP) 
UY11 UY1i VMQ73/44 (S6UVP) 
•UY21 UYiN: UYBS VP6 (Coss.) EF92: 6CQ6 
UY41 UY41; 31 A3 VR55 1055 EBC33 
UY42 UY42 VR57 1057 EK32 

UY82 UY82; 55N3 VR91 1091 (EF50) 
UY85 UY85; 3BA3 a)VR9fA 1578 (EF50) 
UY89 UY89; 31AV3 VR92 1092 EA50 
UY92 UY92 VR130 (150C1 K) 

V2M70 6X4 V0.150/30 216 (150C1 K) 
V15F (3345PN~ V534 (3545) 
V30/20P (OC26) V550 1070 90CV 
V30J30P (OC26) ~)VT39 (DCG9/20); (6508) 
V40 8020 VT39A (DCG9/20); (6508) 

* Obsolete type with nearest replacement type. 
')American Army VT-numbers unless otherwise stated. ') British VR-number. 
Type numbers between brackets are near equivalents, (or semiconduc-
tors they are comparable types. 
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Type 
number 

Alterna- 
Live CV 
number 

Philips 
type 

Type 
number 

AlternG- 
Live CV 
number 

Philips 
type 

i)VT42A 642 (DCGS/SOOOGB); V1200 4687K 
(872A) VT201 552 (25L6GT) 

VT46 (DCG4J1000G);. VT201C 55] 25L6GT 
(866A) VT206A 729 (GZ34) 

VT46A 32 DCG4(1000G; 866A +)VT207 1091 (Ef90) 

s)VT60A (QE06/50); (807) VT218 2952 783/350; 100TH 
VT74 1864 (GZ34) VT220 2589 784/800; 250TH 

+)VT75 1075 (EL34) VT231 1988 6SN7GT 
+)VT79 1079 (QE06/50); (807) VT244 575 (GZ34) 
VT80 (5Y3GT) VT245 (PL2D21) 

~VT88 1088 (QQE04/20); (832A) VT290 (EF50) 
VT88A QQE04/20; B32A VT259 (QQE06f40); (5894) 
VT92 988 (EBC33) VT261 818 3Q4; DL95 

V792A 587 (E8C33) VT267 1967 8020 
V793 7894 (EBF32) VT286 788 QQE04/20: 832A 

VT93A 1893 (EBF32) VT510 1510 QE04(10 

VT100 QE06/50; 807 VU134 1134 1877 

VTt00A (QE06/50); (607) VX328 (4063) 
Vif03 1990 (65Q7GT) VX41 (4066) 

Yi104 (135Q7Gn VXSSOA DCX4/7000; 3828 
VT107 510 (6V6GT) VX7400 DCX4/5000; 4832 
VT107A 511 (6V6GT) W77 DF97; 174 
VT1076 509 (6V6GT) W25 DF96 

VT117 1981 (62K7GT) W77 EF92; 6CQ6 

VT777A 1982 (65K7GT) W81 EF22 
VT718 QQE04J20; 832A W701 (UF31): (UNt) 
VT13/ 513 (125K7GT) Wf42 UF7 
VT739 (150C1 K) W143 EF22 
VT741 QB2/250 W148 (EF12) 

VT746 1825 DCG4(t000ED W150 EF41 

VT150 7966 (65A7GT) W719 EF65; 6877 

VTi50A 7967 65A7GT W727 68A6 
VTf61 537 (12SA7GT) W729 (EF85): (6877) 
VT771 782 DK91; 1R5 WD719 UBF99 

VT772 784 DAF9/; iSS WD742 UAF42 
VT173 785 DF91: 174 WD150 EAF42 

VT174 820 DL92; 354 WD709 EBF80; 6N8 

+)VT195 1863 (GZ34) WE13 EM4 

~VT1% 509 (6VbGT) WE17 PL5557 
~VT197 1629 (DCW/5000) WE789A 1163 
VT197A 1856 SY3GT WL2D31 PL2D21 
+)VT1% 1075 (EL34); (6CA7) WL17 PL5557 
'Vi199 124 QE06/50; 807 WL105 PL105 

3as ')American Army VT-numbers unless otherwise stated. ') British VT-number. 
Type numbers botween brackets are near equivalents, for semiconduc-

tors they are comparable types. 



Type Alterna- Philips type Alterna- Philips 
number rive CV type number rive CV type 

number number 

WL172 (PL105) W3]70-0015 PL5557 
WL414 (PL255) WT210-0018 (i50C1K) 
WL502A (PL2D21) WT21C-0056 PL5559 
WL575A (DCG6/18G8);(7136) WT210-0062 PL5557 
WL624 (pL105) WR10-0069 PL5557 

WL631 PL5559 WT210-0071 PLS$51A 
WL632A (PL5559) WT210-0072 PL5552A 
WL676 (PL105) WT210-0073 (PL5553B) 
WL735 (3554) WT210-11074 PL105 
WL735 (3546PW) WT210-0079 PL105 

WL807 QE06/50: 807 WT210.0091 (Z300T/PL1267) 
WL813 QB2/250; 813 WT272 PLSSS7 
WL866A DCG4/1000G; 866A WT294 (150C1 K) 
WL868 (3554) WT606 PL2O31 
WL8698 (OCG9/20); 6508 WTi108 PL3C23 

WL872A DOGS/SOOOGB; 872A WTTii1 PLSS59 
WL884 (PL2D21) WTT717 PL5557 
WL885 (PL2D21) WT7118 PL105 
WL918 (3554) X17 DK91; iR5 

W L927 (3546PW) X18 DK92; tACb 
WL2050 (PL6574) X20 DK92 
W L5551 PL5551A X25 DK96 
WL5551/652 PL5551A X61M (ECH33) 
WL5551A PL5551A X77 bBEb 

WL5551 A/652 PL5551A X81 (ECH21) 
WL5552 PL5552A X101 (UCH21) 
WLS551/651 PL5552 X119. UCH81; 19D8 
WL5552A/651 PL5552 X142 UCH42 
WL5552A PL5552A X143 ECH71 

WL5553 PL5553B X150 ECH42 
WL5553/655 PL5553B X719 ECH81: bAJe 
WLSS53A/65S PL5553B X727 bBE6 
WL55538/65S PL5553B XA101 (OC45) 
WLSSSS PL5555 XA102 (OCM) 

WL5555/6538 PL5555 X8103 (0058); (OC71) 
WL5557/17 PL5557 X8767A (PL2D21) 
WL5555/57 PL5559 XC101 (OC72) 
WL5685 fPL5545) XCC189 XCC189; 4E58 

WL5720 ~ (PL5559) XCF~ XCF80; 4BL8 
WL5822 PL5822A XCH81 XCH81; 3AJ8 
WL5822A PL5822A XCL82 XCL82; 8B8 
WL289416D 1163 XCL84 XCL84; BDXB 
WT210-0001 PL2D21 XF80 XF80; 38X6 

Typo numbers between buckets are near equivalents, for semiconduc- tag 
cors chey are comparable types. 



Type Alterna- Philips Type Alterna- Philips 
number rive CV type number rive CV type 

number number 

XF89 XF85; 36Y7 POW Z70W;7709 
XFB6 XFB6; 2HR8 Z71U 271 U; 7771 
XF183 XH83; 3EH7 277 EF91; bAMb 
XF184 XF184; 3E)7 290 EF50 
XG1-2500 612 PL9659 2142 UF42 

XG2-12 PL295 2150 EF42 
XG2-29 PL260 2152 EF80; 68X6 
XG2.500 (PL9957) 2225 (DCG4/1000G) 
XG2-6400 (PL709) Z300T 1992 Z300T/PL7267 
XGb-500 2957 PL5597 Z302C Z303C 

XG/5-10 DCG7/7006; 6786 Z303C 2271 Z303C 
XG75-12 (DCG7/100) 2329 (EFBO); (6BXfi) 
XG02-6400 PL106 •25007 Z77U 
XH3-045 372 3U5 Z503S 2325 Z502S 
XHB-100 17W 4C35 Z503M Z503M 

XH16-200 2520 SC22 2.$1BM 5278 Z510M 
XH25-S00 3521 5949 Z520M Z520M 
XL36 XL36; 13CM5 2521M Z521M 
XL84 XL64; 8BQ5 ZSSOM ZSSOM 

XLeb XL86; BOWS 27000 Z70U 
XRt-1600 (3C23) Z700W Z70W 
XR7.1600A (3C23) Z701U Z71U 
XR7-3200 2210 PL5544 2719 EF80; 68X6 
XRi-3200A (PL5544) 2729 EFBfi; 6267 

XR1-6400 2215 PL6945 Z603U 2434 Z803U; 67]9 
XR1-6400A (PL5595) ZB04U Z804V; 7713 
XYBB XY68; 16AC1,3 ZBOSU ZBOSU; 7714 
Y25 DM71; 7N3 Z900T 29007/5823 
Y119 UMBO 25823 29007/5823 

Z6 (OAZ203) ZD17 DAF91; 155 
Z7 (OAZ205) ZD25 DAF96 
28 (OAZ206) ZD152 EBFBO; bN8 
•zsor n1u zJ13q (002) 
z7ou z7ou; n10 

15U 
•Obsolete type with nearest replacement type. 

Type numbers between brackets are near equivalents, for semiconduc- 
tors they are comparable types. 



Type 
rember 

Philips 
type 

Type 
number 

Philips 
type 

CVS (DCG4/5000) CV509 (6V6Gn 
CV12 (SC22) CV510 (6V6GT) 
CV26 O82J250 CV571 6V6GT 
^'32 DCG4/t000G: 866A CV53] (725 A7GT) 
CY .24 QE06/50; 807 CV538 12SA7GT 

C'l131 EF92; 6CQ6 CV543 (129K7GT) 
CV733 6C4; EC90 CV544 125K7GT 
CV135 EY91 CV546 (125O7Gn 
CV736 EL91; 6AM5 CV547 135Q7GT 
CV137 EAC97 CV551 (25L6GT) 

CV138 EF91; 6AM6 CV552 (25L6Gn 

CV140 (EAA91) CV553 25L6GT 
'S2 DCG4/5000 CV554 (EAA91) 
-i6 (1 SOC7 K) CV567 (35ZSGT) 
O3 EC55; 5861 CY568 35ZSGT 

CV283 EAA91; bALS ~) (5726) CV571 SOLbGT 
CV303 (EF22) CV575 (GZ34) 
CV309 QE04/10 CV580 (EK32) 
CV370 JP9.7A LV593 GZ32; (GZ34) 

CV372 3C45 CV600 (DG13-2) 
CV375 (EA50) CV617 (SY3GT) 
CV378 (GZ34) CV635 (784/1250); (5868) 
CV399 EM34; 6CD7 CV642 DOGS/SOOOGB; 872A 
CV417 EC91 CV647 (PL2D21) 

CV424 OOE06/40; 5894 CV648 (PL2D21) 
CV425 (OA81); (iN476) CV659 (PE06/40E) 
CV426 EY51; 6X2 CV6&1 (GZ34) 

CV429 MF31-55 CV714 (PLS545) 
CV431 85A7; OE3 CV718 (MF13-1) 

CV442 OA73; iN616 CV722 725A 
CV447 (5870); (DCG72(30) CV719 (GZ34) 
CV448 (OA81): (iN476) CV742 (PL5559) 
GV449 85A2; OG3 CV752 (Z300T/PL7367) 
CV952 6AT6 CV753 1A3: DA90 

CV453 68E6 CY782 DK97; 1R5 
CY454 68A6 CV783 YDL92) 
CV45S ECC81; 12AT7?)(6201) CV784 DAF91; 155 
CV468 (EC71) CV7B5 DF91; 174 

CV491 ECC82; 12AU7 CY788 QQE0//20; 833A 
CV492 ECC83; 12AX7 CV797 PL2D21 ~) (PL5727) 
CW97 6X4 CV807 3A4; DL93 
CV495 4065 GV808 3A5; DCC90 
CV501 EBF32 CV818 3Q4; DL95 

3) Rugged. 
Type numbers between brackets are near equivalents, (or semiconduc-
tors they are comparable types. 
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Type 
number 

Philips 
type 

Type 
number 

Philips 
type 

CV820 
CVB38 
CV850 
CV858 

DL92; 354 
(D%3.2) 
6AK5: EF95 ¢) (5654) 
6)6; ECC91 

CV7629 
CVf 737 
CV1741 
CV1758 

DCG4/5000 
MW6-2 
EL34: 6CA7 
iL4; DF92 

CV877 (EFt2) CV7787 6268/4C35 

CV9L9 i25N7GT CV1795 723AJB 
CV1029 (OCW/5000) CV1798 (PL1D21) 
CV1075 (EL34); (6CA7) CViBR OA2 
CV1079 (QE06/50); (807) CV1833 -OB2 
CV1091 EF50 CV1835 DCX4/1000; 3826 

CV1092 EA50 CV7836 ~ 1163 

CV1t34 1877 CV1838 QC(C04/15; SB95 
CV1144 (PLS557) CV1839 (EF42) 

CV1261 (DCG4/1000G): (866A) CV1646 (GZ34) 
CV7262 (DCG1J290) CV1851 (GZ34) 

CVf261 AZ50 CV1854 (SY3GT) 
CV1301 (EAA91) CY1855 (EZ40) 
CV1350 783(750; 5867 CV1856 SY3GT 

CV1351 784(1250:5868 CV1862 6AQ5 

CV/352 EMBO CV7863 (GZ34) 
CV1353 OA81; iN476 CViB64 (GZ34) 
CV1354 OA85; iN478 CV1865 EC81; 6R4 
CV1375 EF85; 6BY7 CV7866 CV1866 

CV1376 EF80; 68X6 CV1868 MF13-1 

CV1377 6234: SAR4 CV7886 EC80; 6Q4 
CV1420 (DCG9/20); (6508) CV7893 (EBF32) 
CV1427 EF9 CV7894 (EBF32) 

CV1428 EBC3 CV1905 QB3/200; 4-65A 
CV7429 EL2 CV7924 TB25/300; 5866 

CV1434 EM4 CV1927 (TB4J1250); (5868) 
CV1435 (DGG4;5000) CVi928 126A6 
CV1438 (EL33) CV7929 (EAA91) 
CV7449 DOGS/SOOOGB; 872A CV1930 (EAA91) 
CV1479 (55100/01) CV7947 (EL34): (6CA7) 

CV1480 (55100/02) CV1949 EN93 
CV14B1 (55100)03) CV7959 SOCS 

CV1482 (55100/04) CV1%1 12AU6 
CV1510 QE04/10 CV1966 (65A7GT) 

CV1535 EZ80; 6V4 CV1967 65A7GT 
CV7570 (EK32) CVf 971 (OF91) 
CV7572 QE06/50:807 CV1976 MV6.5 
CV7578 (EF50) CVf 977 UL41; 45A5 
CV1625 DCG4/t000ED CV1981 (6SK7GTJ 

') Rugged. 
I52 Type numbers between brackets are near equivaleres, for semiconduc-

tors they are comparable types. 



Type 
number 

Philips 
type 

Type 
number 

Philips 
type 

CV1982 
CV1988 
CV1990 
CV1991 
CV1992 

65K7GT 
6SN7GT 
(6SQ7GT) 
6SQ7GT 
Z300T/PL1267 

CV2166 
CV2487 
CV2492 
CV2493 
CV2498 

QQE02/5; 6934 
QEL2/250; 4X2508 
E88CC; 6922 
(E88CC) 
DP16.22 

CV2128 ECH81:6AJ8 CV2507 1U4 
CV2129 QE03/10; 5763 CV2S18 DCX4(5000; 4832 
CV3130 Q83/300: 6155 CV2519 QEL1/150: 4X150A 
CV2131 Q83.S(750; 6156 CV2520 fi279/SC22 
CV2132 90AV CV2524 6AU6 

CV2133 90CG CV2526 6AV6 
CV2134 90CV CV2552 TB3/350: 100TH 
CV2166 (4J50) CV2573 (BSA2); (OG3) 
CV2175 DG7.5 CV2589 T&1/800; 290TH 
CV2191 DGi3-2 CV2634 3fi7 

CV2195 (EF91) CV2666 (QQE06/10);(5894) 
CV2210 PL5544 CV2680 (3554) 
CV2215 PLS545 CV2721 E181; 6CJ6 
CV2225 15082; 6354 CV2723 (DGG9J20); (6508) 

CV2235 EY81; 6374 CV2726 EL83; 6CK6 
CV2237 tAD4 CV2729 E80F; 6064 
CV2238 5672 CV2730 4066 
CV2240 384 CV1748 (G231); (SAR4) 
CV2753 PL6574 CV2753 PL5684/C3JA 

CV2254 5678 CV2775 1163 
CV2260 DF64 CV2792 2K25 
CV2270 90AG CV2797 QQE06f40; 5894 
CV2271 Z303C CV2798 QQE03/12; 6360 
CV2275 DC70; 6375 CV2799 QQE03/20; 6252 

CV2284 (4J50) CV2852 2J56 
CV2302 DH3-91; 1C% CV2860 AZt 
CV2325 Z507S CV7876 PL5727 
CV2348 1068 CV2901 EF86; 6267 
CV2352 DG76-22: 7AH% CV2915 EBF2 

CV2361 (5672) CV2927 EC50 
CV2370 DL92; 354 CV2929 ECH3 
CV2371 DF61 CV2947 DCG4/5000 
CV2389 (OC71) CV2957 PL5557 

CV2390 3A4; DL93 CV2958 (PL5559) 
CV2100 (OC71) CV2963 Q83/300GA; 4-125A 
CV2430 JPT9-01 CV2964 Q83.S/750GA; M250A 
CV2431 DG7-32: 3AM% CV296fi EY86 
CV2434 2803 V; 6779 CV2967 8020 

Type numbers between brackets are near equivalents, Sor semiconduc-
tor they are comparable types. 
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Type 
number 

Philips 
type 

Type 
number 

Philips 
type 

CV2973 
CV2980 
CV2983 

EL84; 6805 
DM70; 7M3 
DL94; 3V4 ~ 

CV4007 
CV4010 
CV4018 

5726; E91 AA 
3654; E95F 
PL3727; E91N 

CV2984 6080 CV4024 6201; E81CC 
CV3572 ' 3696 CV4023 (3726) 

CV3521 3949 CV4031 bJ6; ECC91 
CV3322 085(1750; 6079 CV4063 EL91: bAMS 
CV3523 OE05J40; 6146 CV5018 4J52A -
CV3560 2J31A CV5035 DG13-74; 5ADP1 
CV3369 4J32 GV3053 EM81: 6DA5 

CV3602 5J26 CV3063 (OA85); (iN478) 
CV3671 5386 CV5072 EZ81; fiCA4 
CV3659 (55100/Oi) CV3077 PL81; 21 A6 

CV3660 (33100/02) CV30B0 EF37A 

CV3661 (33100/03) CV5094 EL86; 6CW3 

CV3662 (33100/04) CV5105 (OC43) 

CV3667 DCGi/250 CV3106 E1T; 6370 
CV3fi76 2J42 CV3131 DG4.1 
CV3706 (PL3C23) CV5140 EA32; 6923 

CV3879 OB4/it00GA: 4.400A CV3156 EF89; fiDA6 
CV3882 EBC47; bCV7 CV5214 E90CC; 5920 

CV3883 EAF42 CV3213 ECF80; fiBLe 

CV3884 ECC40 CV5219 QBL3J3500; 6076 
CV3885 EF40 CV5231 E88CC; 6922 

CV3886 Ef41 CV3232 Cam 
CV3887 EF42 CV5231 (3C23); (57%) 
CV3888 ECH42 CV5244 AL13J6 
CV3889 EL41 CV5277 ET51 

CV3890 EL42 CV5278 Z510M 

CV3891 EZ40 CV3300 AL27r10 

CV3892 AZ41 CV6007 3C45 
CV3926 TBL6/6000; 5924 CV7003 OCM 
CV3929 5840 CV7004 OGS 

CV3930 5718 CV7005 OC71; 2N280 

CV3934 (OA85); (iN478) CV7006 OC72; 2N281 
CV3946 3WP7; (DG7.36) CV7007 OC77 
CV3953 4J78 CV7010 OC26; 2N1314 
CV3954 (DP13-2) CV7040 OA202 

CV3939 (MF73-1) CV7011' (OA95) 
CV3991 OELt/150H CV7043 BCZ70 
CV3995. 6C86 CV70M OC201 
CV3997 JP9-15 CV7017 OAS 
GV3998 E180F; 6688 CV7048 (OAS) 

Type numbers between brackets are nearequivalents, for semiconduc-
35a tors chey are comparable types. 



Type Philips Type Philips 
number type number type 

CV7051 (OCI3) GV7086 ASZ1e 

cwo7s (acztq cv7oe9 (ocno) 
CV7076 (OM1) CV7111 (OC[39) 
CV70a3 ASZ15 CV7113 (OC[~O) 
CV7081 A5216 

Type numbers between brackets are near equivalents, for semiconduc-
tor they are comparable types. 

NOTES FOR REPLACEMENT OF IGNITRON TYPES 

Note 1) Direct equivalent If Internationally dimensioned thermostat 
mounting material Is used. 
For auberypvs: AR10T BKP<B BK{$B 

AR1{T BKO{B BK1NB 

Note 2) Direct equivalent if Internationally dimensioned thermostat 
mounting material and protective thermostat no. 55306 is 
used. 

Fd. wb<nPa: AR10TP 
AR1{TP 

Note 3) Direct equivalent If internationally dimensioned thermostat 
mounting material and water saving thermostat 55305 is used. 
Far tuba rypx: A0.10TW5 

ARi{TWS 

Noce 4) Direct equivalent If internationally dimensioned thermostat 
material is used and all the cubes In the same equipment are 
replaced. 
for wbo rypn: A1Nt6 BKP<A GL60{6 GL6511 

AI6a!] BKO{A GL60{] 
BK{PA GL0.L! 

Note 5) Direct equivalent If waterflow switch and thermostat ma-
terial are replaced. 
far wbe rypn: TM)r11 TifrON 

TH]Oa1 
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COMPONENTS FOR RADIO, 
TV AND AUDIO 

Paper eapadtora 
Ceramic capacitors 
Electroly[ic capacitors 
Polystyrene capactors 
Variable capacitors and trimmers 
Low-power wire-wottnd resistors 
Carbon resistors and Dotentiometers 
VDR, NTC and LDR resistors 
I.F. Bandpass fll[ers 
Tube sockets 
Printed-wiring boards 
Coils, Chokes and filters 
De[ector units 
FM [uneta 
Loudspeakers 
Line-ou[Dut transformers 
Deflection sari focusing units 
AmDll[ude and linearity controls 
CenMng devices 
Channel selectors 

II 



TUBULAR POLYESTER CAPACITORS 

Capacitance I2S V D.C. type 
Type number C 296 AA/A . .. 

400 V D.C. type 
Type number C 296 AC/A .. . 

Dimensions (mm) Last Part of 
type number 

Dimensions (mm) Last Dart oI 
type number 

Thickness Length Thickness Length 

1,000 pF 8 19 1K 
1,200 pF 8.5 19 1K2 
1,500 pF 9 19 1K5 

1,800 pF 9 19 1K8 
2,200 pF 8 19 2K2 
2,700 pF R.5 19 2K7 

3,300 pF 8 19 3K3 
3,900 pF 8 19 3K9 
4,700 pF 8.5 l9 4K7 

5,600 pF 9 19 SK6 

6,800 pF 7.5 19 6K8 

8,200 PF 7.5 19 SK2 

10,000 pF 7 19 lOK 7.5 19 lOK 
12,000 pF 7.5 19 12K 7.5 19 12K 
15,000 pF 7.5 19 ISK 7.5 19 15K 

18,000 pF 7 19 18K 8 19 1RK 
22,000 pF 7 19 1SK R.5 19 22K 
27,000 pF 7 19 27K 9.5 19 27K 

33,000 pF 7.5 19 33K 30 19 33K 
39,000 pF 7.5 19 39K 10.5 19 39K 
47,000 pF 8 19 47K 1'1.5 19 47K 

56,000 pF 8.5 19 56K 9 32 56K 

58,000 pF 9 19 68K 9.5 32 68K 

32,000 PF 10 19 82K 10 32 82K 

).1 µF 10.5 19 lODK 11 32 100K 
).12 µF 11.5 19 120K 11.5 32 120K 
).15 µF 12 19 150K 12.5 32 150K 

).18 µF 30 32 1ROK 13.5 32 180K 
).2 µF 9.5 32 200K*) 
).22 µF 30 32 220K 14.5 32 220K 

J2 *) Special value for S-correction in 23' T.Y, line ou[put stage. 



TUBULAR POLYESTER CAPACITORS (continued) 

Capacitance 125 V D.C. type 
Type number C 296 AA/A ... 

400 V D.C. type 
Type number C 296 ACIA .. . 

Dimensions (mm) Last part of 
type number 

Dimensions (mm) Last part of 
type number 

Thickness Length Thiekness Length 

0.27 µF 12 32 270K 15.5 32 270K 
0.33 µF 12 32 330K 17 32 330K 
0.39 µF 13 32 390K 18.5 32 390K 

0.47 µF 14 32 470K 19,5 32 470K 
D.56 µF 15 32 560K 
0.68 µF 16 32 680K 

0.82 /eF 17.5 32 820K 
1 µF 18.5 32 IM 

For detailed information and full type ranee, see data sheet EP 2029. 

METALLIZED-PAPER 
FEED-THROUGH CAPACITORS 

Type number B8 002 03 B8 002 02 

Diameter 21 mm 28 mm 
Height 42 mm 60 mm 
Capacitance min. 0.5 µF min. 2 µF 
Insulation resistance min. 4,000 MS2 min. 1,000 MSZ 
R a[ ]00 me/s max. 0.3 S2 max. 0.5 S2 
X at 100 Mc/s max. 2.5 f2 max. 3.3 S2 
Mounting bracket B102006 BI 02007 

For detailed information see data sheet EP 2027. ]3 
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STANDARD-TYPE ELECTROLYTIC CAPACITORS 

Capacitances Permissible Type number Dia- Height Ripple Leakage Impedance 
voltages meter current current Z 

Emas ED~uk G It 
µF V V mm mA µA S2 

2 x 8 350 395 AC 520818+8 18 33 max. 50(80) max. 140 max. 7.5 
450 500 AC 521018+8 18 49 max. 50(80) max. 175 max. 16 
500 550 AC 521118+8 21 49 max. 50(80) max. 190 max. SO 

16 450 500 AC 5110116 18 49 max. 100 max. 320 max. 8 
2x 16 300 340 AC 5207116+16 16 49 max. 80(100) max. 220 max. 4.8 

350 395 AC 5206116+16 21 49 max. 80(100) max. 250 max. 3.7 
430 500 AC 5210116+16 25 49 max. 80(100) max. 320 max. 8 

25 300 340 AC 5107125 16 49 max. 140 max. 330 max. 3 
350 395 AC 5108125 18 49 max. 140 max. 380 max. 2.4 
450 500 AC 5110125 21 49 max. 140 max. 480 max. 5 

2 x 25 300 340 AC 5307125+25 25 51 max. 100(140) max. 330 max. 3 
350 395 AC 5308125+25 25 51 max. 125(140) max. 380 max. 2.4 
500 550 AC 5311125+25 25 BO max. 125(140) max. 530 max. 16 

32 300 340 AC 5107132 18 49 max. 160 max. 410 max. 2.4 
350 395 AC 5108132 21 49 max. 160 max. 480 max. 1.9 
430 500 AC 5110132 25 49 max. 180 max. 600 max. 4 

2 x 32 300 340 AC 5307132+32 23 51 max. 150(160) max. 410 max. 1.2 
350 395 AC 5303132+32 25 80 max. 150(160) max. 480 max. 1.8 
400 450 AC 5309132+32 25 80 max. 130(160) max. 540 max. 3 

SO 300 340 AC 5107150 25 49 max. 200 max. 630 max. 1.5 
300 340 AC 5307150 25 51 max. 200 max. 630 max. 1.5 
350 395 AC 5108150 25 49 max. 250 max. 730 max. 1.2 
350 395 AC 5308150 25 51 max. 250 max. 730 max. 1.2 
450 500 AC 5310150 25 80 max. 250 max. 930 max. 2.5 

2 x 50 300 340 AC 5307150+50 25 80 max. 200(250) max. 630 max. 1.5 
350 395 AC 5308150+50 25 BO max. 200(250) max. 730 max. 1.2 
400 450 AC 5409150+50 30 80 max. 200(250) max. 830 max. I.5 
450 500 AC 5410150+50 35 80 max. 200(250) max. 930 max. 2.5 



Capacitances Permtssib(e Type number Dla- fJeight Ripple Leakage Impedance 
voltages meter current current Z 

Emus Evert /. It 
!tP V V mm mA /tA fl 

3 x 50 300 340 AC 5407150150150 30 80 max. 200(250) max. 630 max. 1.5 
350 395 AC 5408150t 50150 35 80 max. 200(250) max. 730 tnax. 1.2 

64 300 340 AC 5307164 25 51 max. 300 max. 800 max. 1.2 
350 395 AC 5308164 25 80 max. 300 max. 925 max. 0.9 
400 450 AC 5309/64 25 80 max. 300 max. 1030 max. 1.5 

100 300 340 AC 5307/100 25 SO max. 400 max. 1230 max. 0.8 
350 395 AC 53081100 25 80 max. 400 max. 1430 max. 0.6 

For detailed Information and full type range, see data sheet EP 2201 (3). 



ELECTROLYTIC CAPACITORS WITH SCREW BASE 

Canaci- Permissible Type number Dta- Height Ripple Leakage Impedance twin Welpht 
lances voltaxes meter current current Z 

Ewe: Earat 1. I[ 
µF V V mm mA µA D 'C g 

2x12.5 500 550 AC 6011/12.51 12.5 25 54 
2 x 16 450 500 AC 6010/16116 25 54 

25 350 395 AC 6008125* 25 54 
500 550 AC 6011125 25 54 

2 x 25 300 340 AC 6007125125 25 54 
350 395 AC 6008125-i-25 25 54 
500 550 AC 6011/25125 25 83 

2x32 500 550 AC 6011/32132 30 83 
50 350 395 AC 6008150 25 54 

450 500 AC 6010150 25 83 
2 x 50 100 100 AC 6003 /50 1 50*) 25 54 

200 225 AC 6005150150 25 54 
300 340 AC 6007150 x-50 25 83 
350 395 AC 6008150}50 30 83 
400 450 AC 6009/50150 30 83 
450 500 AC 6010150150 30 83 

2 x 125 64 64 AC 600211251125*) 25 54 
2 X 250 64 64 AC 60021250+250*) 25 83 

max. 70(90) max. 280 max. 32 —5 38 
max. 90(100) max. 320 max. 8 —10 38 
max. 140 max. 380 max. 2.4 —30 38 
max. 140 max. 530 max. 16 —5 38 
max. 100(140) max. 330 max. 3 —40 38 
max. 125(140) max. 350 max. 2.4 —30 38 
max. 125(140) max. 530 max. 16 —5 SS 
max. 150(180) max. 670 max. 12 —30 84 
max. 250 max. 700 max. 1.2 —30 38 
max. 250 max. 900 max. 2.5 —30 58 
max. 150 max. 230 max, l —40 36 
max. 200(225) max. 430 max. 1 —40 38 
max. 200(250) max. 600 max. 1.5 —40 58 
max. 200(250) max. 700 max. 1.2 —30 S4 
max. 200(250) max. 800 max. 1.5 —20 84 
max. 200(250) max. 900 max. 2.5 —10 84 
max. 300 max. 280 max. 1 —40 38 
max. 500 max. 530 max. 1 —40 58 

*) Non-preferred types. 

For dotailW information and full Iype.raa8e, see da[a shee[ EP 2206 (2). 



MIDGET ELECTROLYTIC CAPACITORS 
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MIDGET ELECTROLYTIC CAPACITORS WITH 
HIGH CAPACITANCES 
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MIDGET TANTALUM CAPACITORS 
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CLASS-IB CERAMIC CAPACITORS 

Cn 
pP 

Tolerance N 750 
temp. coeg. 
(-500/-870) x IO- ^ 

Length 
mm 

N ISO 
temp. coe8• 
(-90/-790) x [0- ° 

Lenslh 
mm 

NPO 
temp. toes. 
} 40x IO'° 

Length 
mm 

0.8 
1 
1.2 
1.5 

~ 0.25 pF 
.. 

C304AH/NES 
INIE 
/NIE2 
/N1E5 

12 
12 
12 
12 

1.8 /N1ER 12 C304AB/N1E8 12 
2.2 /N2E2 12 /N2E2 12 
2.7 t 0.5 pF /L2E7 12 /L2E7 12 
3.3 IL3E3 12 /L3E3 12 
3.9 „ /L3E9 12 /L3E9 12 
4.7 IL4E7 12 /L4E7 l2 
5.6 /LSE6 12 C304ACILSE6 12 /LSE6 l2 
6.8 „ /L6ER 12 /L6E8 12 /L6E8 12 
8.2 /L8E2 12 /L8E2 12 /L8E2 12 
10 /L10E 12 /L10E 12 /L10E l2 
12 f 5% IB12E 12 /B12E 12 /B12E 12 
IS /B1$E 12 /B15E 12 /B15E 12 
18 /B18E 12 /B18E 12 /B18E 12 
22 /B22E 12 /B22E 12 /B22E 12 
27 ,. /B27E 12 /B27E 12 /B27E 12 
33 /B33E 12 /B33E 12 /B33E 12 
39 „ /B39E 12 /B39E 12 /B39E 12 
47 ., /B47E 12 /B47E 12 /B47E 14 
56 /B56E 12 /B$6E 14 /B56E 14 
68 /BG8E 12 /B68E 14 /B68E 16 
82 IB82E 12 /B82E 16 IB82E 18 

4 



CLASS - IB CERAMIC CAPACITORS (coa[inued) 

C. 
pF 

To/ernnce N 750 
temp. Coe$. 
(-500/-870) X 10—a 

Length 
mm 

N ISO 
temp. coeff. 
(-901-190) X !0—e 

Lenttth 
mm 

NPO 
temp. caeB. 
f 40 X l0—~ 

Length 
mm 

100 t 5% C304AH/B100E 12 C304AC/B 100E 18 C304ABIB100E 20 
120 /B12UE 14 /B120E 20 /B120E 22 
150 /B15UE 16 /B15UE 24 16150E 26 
180 „ /B180E 18 /B 180E 28 /B180E 30 
220 „ /B220E 20 /B22UE 32 /B220E 34 
270 „ 16270E 22 16270E 38 
330 „ /B330E 26 
390 „ /B390E 28 
470 „ 16470E 34 
560 „ 16560E 38 
680 ., 16680E 44 
820 ,, 16820E 52 

For detailed lnformatlon and full type range, sec data sheet EP 230412. 



CLASS-IB MIDGET TUBULAR CERAMIC CAPACITORS 

Cavacirance 
nP 

Tolerance Tyne number Length 
mm 

Diameter 

3.9 t 0.5 pF C302AB/L3E9 12 1.8 
4.7 /L4E7 12 
5.6 t 10 % IASE6 12 
6.S fA6E8 12 
1.2 /ABE2 12 
80 f 1 pF /MIOE 9 
11 /M11E 30 
12 /M12E ~ 11 
13 1M13E 12 
15 IM15E 13.5 
16 IM16E 14,5 
18 /M18E 16 
20 (M20E 11 
22 /M22E 12 
24 /M24E 13 
27 IM27E 14.5 
30 )M30E 16 
33 C302ACIM33E 10.5 
36 /M36E I1.5 
39 /M39E 12.5 
43 /M43E 14 
47 f 2% /C47E l5 
51 /C51E l6 
56 /C56E 11 
62 /C62E 12 
68 /C68E 13 
75 fC75E 11 
82 IC82E 12 
91 1C91E 13 
100 /C10DE 14.5 
110 fCilOB 16 
120 /C120E 13.5 
130 /C130E 14.5 
150 IC150E 16.5 
160 /C160E 17.5 
180 /CIBUB 20 
200 /C200E 22 

For detailed iaformatlon seo data sheet BP 2306. 713 



CLASS-II CERAMIC CAPACITORS 

C~ Tolerance Type number Lertxth Diameter 
pF (mm) (mm) 

1.5 } 1 pF C322BD/M1E5 max. 6.5 max. 5.5 
2 t 1 BD/M2E max. 8.5 
3 t 1 BD/M3E max. 8.5 
4 t 1 BD/M4E max. 6.5 
5 f 1 BD/MSE max. 8.0 
6 t 1 BD/M6E max. 7.5 
7 t 1 BD/M7E max. 8.5 
8 f 1 BD/M8E max.9 
9 f 1 BD/M9E max. 6.5 
10 t 1 BD/M10E max. 7 
15 f 20% BDIPISE max.9 
22 t 20 BDIP22E max. 7.5 
33 t 20 BDIP33E max. 8.5 
47 t 20 BCIP47E max. 6.5 
68 t 20 BC/P68E max. 7 
100 t 20 BCIP100E max. 9 
150 f 20 BCIP150E max. 7.4 
220 t 20 BCIP220E max. 8 
330 f 20 BCIP330E max. 11 
470 f 20 BCIP470E max. 8 
680 f 20 BCIP680E max. 8.5 
1,000 f 20 BC/P1K max. 13 
1,000 —20/+50 BA/H1K max.8 
1,500 t 20 BC/P1K5 max. 15 
1,500 —201+50 BA/H1K5 max.9 
2,200 t 20 BC/P2K2 max. 19 
2,200 —201+50 BAIH2K2 maz. 12 
3,300 —201 x- 50 BAIH3K3 max. 15 
4,700 —20/+50 BA/H4K7 max. 19 
6,800 —201+50 BA/H6K8 max. 23 
10.000 —20/+50 BA/H10K max. 29 

For detailed information and full type-range, see da[a sheet EP 2305. 

J14 i 



1'RIr,..: a.ntcw.vua, n>i-YAJ.7 ~,.wre~a,,i~n 

Type number: B8 600 01102. 
Capacitance: 3 x 1,500 pF (-20/-1-100 % a[ 20 °C). 
Working vol[ago: max. 250 V D.C. 

R, R~ 

u 

Max. dimensions: 15 mm long 
4.5 mm d. 

For detailed information see data sheet EP 7803 (2). 

TUBULAR RC COMBINATIONS 

Circuit I 

—~ I~ 

Circuit III 

R 
 } y o 

Circuit II 

R, R, 

. r G Crr 

Circuit IV Circuit V 



TUBULAR R.C. COMBINATIONS 

STANDARD COMBINATIONS 

GYrcuit Type numher Resistances Capacitances Weisht 

Rt (f 10%)Ra (f IO%) Ct (pF) Ca (pF) g 

ESSIAA/24}40 100 S] 
124+44 100 
126+38 150 
126+40 150 
127+38 180 
127+40 180 
128+38 220 
128+ao 220 
129+38 270 
151+20 18 kS2 
151+38 18 
152+32 22 
160+20 100 
I60 } 24 100 
160+28 100 
168+20 470 
168+24 470 
168+32 470 
/68+40 470 
172+24 1 MQ 

2,200 —201+50% 
4,700 —20/+50% 
1,500 —20/-1-50% 
2,200 —201 -F 50% 
1,500 —201+50% 
2,200 —201 -I-50% 
1,500 —201+50""/0 
2,200 —201+50% 
1,500 —201+50% 
47 f 30 
1,500 —201150% 
470 t 20% 
47 f 10% 
100 t 10% 
220 f 20 
47 } lU% 
100 f 10% 
470 f 20% 
2.200 —201+50°O/u 
100 } 10% 

0.75 



II E553AA/36+38 1 kS2 
/48+38 10 
156 i-35 47 
/56-F 20 47 
156 t 24 47 
156}26 47 
160 } 24 100 
164 } 20 220 

1,500 —20/150°/u 1,500 —20/}50% 
1,500 —20/+50% 1,500 —20/-H 50% 
820 —20/150% 820 —20/150% 
47 t 10% 47 t 30% 
l00 f 10% l00 f 30% 
100 f 20% 100 f 20% 
100 f 10% 100 t 10% 
47 f 10% 47 f 30% 

0.8 

III E555AA/O1 47 S2 t 20% Ri+Ra=150 S2 2,700 —201 f 50% 
/02 47 120 1,000 —20/+50% 
103 39 180 1,500 —201+ 50% 
/04 39 120 2,700 —201 x-50% 
/OS 47 120 2,700 —201-f-50% 
/06 39 150 2,700 —201150% 
/07 39 ISO 2,700 —20/x-50% 
/OS 47 180 2,700 —20/150% 
/09 39 220 2,700 —20/~-50% 
/10 47 220 2,700 —20/-~50% 

0.85 

IV E556AA/56t35 47 kR 47 kS2 820 —201+50% 820 —201 x-50% 0.85 

V E554AA/241 36 100 ,td 
/24+44 100 
/28f 38 220 
/28144 220 
/32-F 38 470 
132+44 470 
/36-F 38 1 kS2 

1,500 —20/-F 50% 
4,700 —20/-k-50% 
1,500 —20/}50% 
4,700 —20/150% 
1,500 —20/t50% 
4,700 —201 i-50% 
1,500 —20/150% 

0.95 



STANDARD RANGE (continued) 

Circuit Type number Resistances Capacitances Weight 
8 

Ri (f 10%)Ra (t 10%) Ci (pF) Ca (pF) 

V E554AA/36+44 
140+38 
140+44 
144138 
144 } 44 
148+38 
148+44 
152+38 
152+44 
156+38 
156+44 
IW+38 
160+44 
164+38 
164+44 
168+38 
168+44 
172+38 
172+44 

1 
2.2 
2.2 
4.7 
4.7 
10 
10 
22 
22 
47 
47 
100 
100 
220 
220 
470 
470 
1 
1 

kS2 

MS) 

4,700 —201 f 50% 
1,500 —201+50% 
4,700 —201+50% 
1,500 —201-1-50% 
4,700 —201+50% 
1.500 —201150% 

1,500 —201+50% 
4,700 —201+50% 
1,500 —201+50% 
4,700 —201+50% 
],500 —201+50% 
4,700 —201+50 
1,500 —201+50% 
4,700 —201+50% 
1,500 —201+50% 
4,700 —201 x- 50% 
1,500 —20/+50% 
4,700 —20/+50% 

0.95 

For detailed )nformatlon see data sheet EP 7804. 



VARIABLE CAPACITORS 

TYve Version Variable covocitance Zero capacitance Torque Test Dlmenslons 
number (pF) (vF) (gcm) voltage ! x d x h 

(V D.C.1 (mm) 
Aerial Oscil[atar Aerial Oscillator 
section section section section 

5127100 2 gang AM 488 488 12.5 12.5 225 300 46 x 28 x 43.5 

AC 1010 3 gang AM') 2 x 489 511.8 2 x 10 13 225 300 46 x 28 x 43.5 

AC 1014 3 gang AMt) 469 511.8 10 12.5 225 300 46 x 28 x 43.3 

AC 1022 3 gang AMA) 326 126 12 11.5 150-500 300 46 x 28 x 43.5 

t) Oear transmission: 1:3. 

~) Oear transmission: 1:2 with higher torque for direct dial mountin¢. 
An¢le of rotation: a=172.5°. 
Temp. range: —40 to t85 °C. 
Temp. coeff.: dC/C=10'6/°C. 

For detailed information and full type-range, see data sheet EP 2637. 
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VARIABLE CAPACITOR FOR FM TUNING 

Dtmensiona 30 x 25 x 23 mm 

Type number AC 1020 

Frame cadmium-plated steel casing 

Vanes aluminium plates pressed in slotted brass spindle 

Variable capacitance 2 x 10 vF 

Vada[lon linear 

Tolerance t 0.25% 

Zero capacitance 2 x 3.5 pF 

Test voltage 300 V D.C. 

Inaulation resistance min. 10" MSZ 

Parallel damping at 1.5 Mcla min. 10 MS2 

Torque max. 125 gem 

Angle of spindle rotation 517.5° 

For detailed information, aee data sheet EP 2636. 



VARIABLE CAPACITOR FOR TRANSISTORIZED POCKET-RADIOS 

Oscillator section Aerial section 

Variable capacitance 
Zero capacitance 
Trimming capacitance 

54 pF 
max. 10 pF 
9 pF 

180 pF 
max. 10 pF 
9 pF 

Test voltage 300 V D.C. 
Insulation resistance min. 10" MS2 
Parallel damping a[ 1.5 Mc/s min. 10 MS2 
Torque max. 100-350 gcm 
Angle of rotation 180° 
Type number AC 1023 
Weigh[ 45 g 

For detailed information, see data sheet EP 2637. 

AIR-GAP TRIMMERS 

Type nam6er 7864/01 AC 2011/60 

Variable capacitance min. 27 pF min. 58 pF 
Zero capacitance max. 3 pF max. 3.5 pF 
Parallel damping min. 10 MS2 min. 3 MSZ 
Test voltage 300 V D.C. 300 V D.C. 
Insulation resistance min. 5,000 MS2 min. 5,000 MS2 
Torque min. 300 gcm min. 300 gcm 
Max. total length 38.5 mm 50 mm 

For detailed information, see EP sheet EP 2635 (2). 

N 
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TUBULAR CERAMIC TRIMMERS 

Tyne number C004AA/12E C004AA/3E C004AA/6E 

Maximum length (mm) 35 19 25 
(including panel) 

Capacitance (pF) 1-13 0.7-3.7 0.8-6.8 

Temp. coeff.dC/C —300x10_°/°C —200x10-0I°C —250x10- °/°C 

Teat voltage (V D.C.) 1000 1000 1000 

Insulation resistance min. 10,000 MSl 

Parallel damping min. 3 MS2 

Torque max. 400 gcm 

For detailed information, ask for complete documentation. 



INSULATED CRACKED-CARBON RESISTORS 

TABLE 1 

Resistance range: from 30 SZ to Rm.:, according to [he tables below. 

Wma 

of 40 °C 
W 

Wma 

at 70 °C 
W 

0.5 0.25 

1.0 0.5 

1.5 1 

3.0 2 

Tvpe number 
xxx: see table 2 

Tolerance 

B8 305 OSBlxxx f 5 
BS 305 OSA/xxx f 10 

B8 305 06B/xxx f 5 
B8 305 06A/xxx t 10 

BS 305 07B/xxx f 5 
BS 305 07A/xxx t 30 

B8305 OSB/xxx f 5 
B8 305 OSA/xxx f 10 

Rmas 

MS? 
Ey.ai 

s' 

Diameter 

max. 

Lensth 
mm 
max. 

0.82 
30 

500 3.9 10.9 

1.3 
10 

700 5.3 16.1 

2.2 
10 

1,000 7 25.5 

10 
10 

1,400 9.3 36 

For detailed information and colour code, see data sheet EP 1112 (3). 

.. 
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A 

TABLE 2 

R we,e 

Indi- Rwow, lndt- Rwoe, Indl• Rwew Indt- Rwew Indt- Reom lndi-
S] cation 

xxx 
11 cation 

xxx 
A cation 

xxx 
S7 cotton 

xxz 
A carton 

xxx 
12 cation 

xxx 

l0 IOE 100 100E 1,000 1K 10,000 lOK 100,000 100K 1 lM 

l2 12E 120 120E 1.200 1K2 12,000 12K 120,000 120K l.2 lM2 
IS 15E 150 150E 1,500 1K5 15,000 15K 150,000 150K 1.5 IM6 
l8 IBE 180 180E 1,600 1K8 18,000 18K 180,000 180K 1.8 1MB 
22 22E 220 220E 2,200 2K2 22,000 22K 220,000 220K 2.2 2M2 
27 27E 270 270E 2,700 2K7 27,000 27K 270,000 270K 2.7 2M7 
33 33E 330 330E 3,300 3K3 33,000 33K 330,000 330K 3.3 3M3 
39 395 390 390E 3,900 3K9 39.000 39K 390,000 390K 3.9 3M9 
47 47E 470 470B 4,700 4K7 47,000 47K 470,000 470K 4.7 4M7 
56 56P 560 560E 5.600 SK6 56,000 56K 560,000 560K 5.6 SM6 
68 68E 680 680E 6,600 6K8 68,000 66K 680,000 680K 6.8 6M8 
82 82E 820 820E 8,200 SK2 82,000 82K 820,000 S20K 8.2 SM2 

Eor de[ailed information and colour code, see data sheet EP 1112 (3). 



MIDGET INSULATED CRACEED-CARBON RESISTORS 

Leng[h 7 mm 
Diameter 1.6 mm 

Resistance range from 30 Sl up to 10 M12, f 10% or f 5% 
(aee "Inaularod cracked-carbon reslators") 

Permissible load max. 0.20 W at an ambient temperature of 40 °C, and 
max. 0.10 W at an ambient temperature of 70 °C 

E°e.. max. 100 V 

"type number BS 305 OOAlxxx (tolerance= t 10%), or 
BS 305 OOB/xxx ([olerance= t 5%). 

For detailed information and colour code, aee data ghee[ EP 1109 (3). 



LOAD RESISTORS 5.5 - 16 W 

TABLE I 

Wmo: Tvpe number Toler- Rmtn Rmos Ev.o~ Length 
a[ 40 °C 
W 

xxx: see 
table 2 

ante S2 Sl V mm 

5.5 83540B/xxx f 5 4.7 15.000 400 19 

8 83541B/xxx f S 4.7 33,000 725 28 

10 83542BIxxx t 5 10 56,000 I,O50 42 

16 83543B/xxx f 5 15 100.000 1,800 65 

TABLE 2 

Rnom Indi- Rnom Indi- Rno,o Indi-
SI cation 

xxx 
.O cation 

xxx 
S? cation 

xxx 

4.7 4E7 150 150E 4,700 4K7 
5.6 SE6 180 180E 5,600 SK6 
6.8 6E8 220 220E 6.800 6K8 
8.2 8E2 270 270E 8,200 SKZ 
10 IOE 330 330E 10.000 IOK 
12 12E 390 390E 12,000 12K 
15 15E 470 470E 15.000 15K 
18 18E 560 560E 18.000 18K 
22 22E 680 680E 22,000 22K 
27 27E 820 820E 27,000 27K 
33 33E 1,000 1K 33,000 33K 
39 39E 1,200 IK2 39.000 39K 
47 47E 1,500 1K5 47.000 47K 
56 56E 1,800 1K8 56,000 56K 
6S 68E 2.200 2K2 68,000 68K 
82 82E 2,700 2K7 62,000 82K 
100 100E 3,300 3K3 100.000 100K 
120 120H 3,900 3K9 

J26 For detailed fptormauon and full type-ranee, see data sheet EP 1018A (2). 



CARBON POTENTIOMETERS 23 mm ~ 

Staudard resistance values (t 20%): 

Linear (0.25 W) Linear (0.25 W) Logarithmic 
(0.125 W) 

Logarithmic 
(0.125 W) 

30012 100 kSl 1 k12 50-F450 k12 
1 kS2 200 2 1 M12 
2 500 5 0.1+0.9 
5 1 MS2 10 0,2-I-0.8 
10 O.d+0.6 20 2 
20 2 4}16 0.2t 1.8 
50 50 0.4t 0.6 

100 
200 
40 t 160 
500 

For detailed information and full type-range, see data shee[ EP 1305. 

CARBON TRIMMING POTENTIOMETERS 

Standard 
resistance 

Type 
number 

Standard 
resistonce 

Type 
number 

(f 20%) (} 20%) 

0.5 kS2 E097AA/SOOE 50 k11 E097AA/SOK 
1 /1K 100 /100K 
2 /2K 200 /200K 
5 /SK 500 /SOOK 
]0 /lOK 1 M12 /1M 
20 120K 2 I2M 

For dotalled iaformatloa eee data sheet EP 1307. J27 



NTC RESISTORS FOR RADIO AND TELEVISION 

Type 
number 

R 
at 
23 °C (S1) 

Wm°: 
W 

Normal operating 
conditions 
mA I2 

DissiDatlon 
constant 
mWl°C 

Recovery 
time 
sec 

Weighs 
K 

VA 1026 300-500 2.5 300 23-32 30 350 10 
VA 1015 645-1,210 6 300 35-48 60 450 15 
VA 1006 820-1,315 2 200 36-52 16 150 2.6 
100026/01 1,750-3,250 3 100 200-250 20 190 4.6 
100102 2.470-5.370 4 300 38-50 24 285 6 
83922 3,870-7,750 3 200 60-90 30 110 1.2 
100092 6.700-12,600 3 100 200-280 10 140 1.6 
VA 1008 107,000-168.000 2 10 7.200-10,800 14 90 1.1 
B832020 0.55-1.35 I 2.2 A 0.15-0.25 14 70 2 

For detailed intorma[1on and full type-range, see data sheet EP 1510 (3). 

LIGHT DEPENDENT RESISTOR 

Type number BS 731 03. 
Dark value Rn=min. 10 MS2 

_ (measured in total darkness). 
Light value Rr.= 75-300 S2 

(measured at 1.000 lux). 
Recovery rate v=min, 200 kS2/sec 

(1,e. the resistance drop per sec a[ fading Bght-intensity). 
Permissible load W°.°~=0.2 W at an ambient temperature of 40 °C. 
Permisefble voltage Em°:=110 Vu°.a 

(provided that Wm°: is no[ exceeded). 
Ambient temperature —20/+60 °C. 
Capacitance max. 6 pF. 



VOLTAGE DEPENDENT RESISTORS (VDR -"VARISTORS") 

Type number E(ectrica( characrerfs(!ca Coding Version App(icallon • 1 

E298EDIP268 i= 10 mA a[ 120(1 V t 20 % grey rod; lacquered 1 
~=0.16-0.21 dot 

E298GD/A25S i= 10 mA a[ 470 V t 10 % green rod; not 
~=0.18-0.25 dot lacquered 

E298GD/A260 i= 30 mA at 560 V t  10 % blue idem 
~=0.18-0.25 dot 

E298GD/A262 i=10 mA at 680 V f 10% violet idem 
~=0.18-0.25 dot 

E298GD/A265 i= 10 mA at 910 V t 10 % white idem 1 and 6 
/3=0.16-0.21 dot 

E298GD/A269 i= 10 mA at 1300 V f 10% red idem 3 and 6 
~=0.16-0.21 dot 

E298ZZ/Ol i=2 mA at 950 V t 10% tan Idem 3 and 6 
~=0.16-0.21 dot 

E299CC/P340 t= 1 mA at 82 V t 20% 
~= 0.18-0.25 

yellow 7.5 mm 
dot disc; not 

lacquered 

5 

E299CC/P342 i=1 mA at 100 V t  20% red idem 2 and 5 
~=0.16-0.21 dot 

E299DD/A334 i=1 mA at 47 V t 10% orange 12.5 mm 8 
~=0.16-0.21 orange disc; 

yellow lacquered 

VD9030 60 /lA<i<120 µA a[ 100 V — 7.5 mm 
~=0.16-0.21 disc; not 

lacquered 

4 and 7 

For detailed information see our data sheet EP 1526. 
•) 1: Damping the primary of [be frame output transformer in television circuits [o 

suppress ringing and flashovers. 
2: Stabilization of the 110° line timebase. 
3: Stabilization of the 110° line timebase without triode. 
4: Frequency stabilizatioa of the line oscillator. 
5: Protection circuit a8ainst catastrophic increase of the EHT whee [he stabilization 

circuit falls out. 
6: Rectifier for asymmetric pulses (negative voltage for A.G.C.) 
7: Linearization of frame deflection. 
8: S-correction. J29 



TUBE SOCKETS 
If more than one type of socket is available for a liven base, the choir depends on the application of the tube. 

Tube base Cat. 
sheet 

Type number 
aJ socket 

Number of 
contacts 

Material 

Diheptal (B14A) EP 3412 (3) 5914120 14 Synthetic resin 
Duodecal (BI2A) EP 3412 (3) 5912101 7 Resin-bonded paper 

EP 3412 (3) 5912/20 12 Synthetic resin 
EP 3412 (3) 5912122 7 Synthetic resin 

Edison-E14 EP 341315 88168101 (Screwt Synthetic resin 
-E27 EP 341315 40418 Jll centre Synthetic resin 
-E40 EP 341315 65909BG/Ol contact Ceramic 

FJ EP 3412 (3) 5915100 9 Resin-bonded paper 
Giant (BSF) EP 341313 40211/01 5 Ceramic 
Jumbo (B4F) EP 341312 (2) 40408 4 Ceramic 
Loctal (BSG) EP 341112 (2) 5902102 8 Synthetic resin 

EP 341112 (2) 40213 8 Ceramic 
EP 341314 (2) 40210/02 8 Ceramic 

(B9G) EP 341112 5906120 9 Synthetic resin 
EP 341112 40202 9 Ceramic 

MaSnal (B11A) EP 3412 (3) 5911/20 11 Synthetic resin 
Medium (G) EP 341312(2) 40218/03 4 Ceramic 

(N) EP 341313 40219 5 Ceramic 
Miniaturo (B7G) EP 341011 (6) B8 700 00 7 Resin-bonded paper 

EP 341011 (6) 5909/36 7 Ceramic 
EP 341011 (6) B8 700 04 7 Ceramic 
EP 341011 (6) 5905/35 7 Ceramic 
EP 341011 (6) B8 700 OS 7 Ceramic 

Cans H= 34.9 mm EP 341011 (6) 56900 Nickel-plated brasa 
=44.5 EP 341011 (6) 56901 Nickel-plated brasa 
=57.2 EP 341011 (6) 56902 Nickel-plated brasa 

B8 700 26 7 Ceramic 
B8 700 27 7 Ceramic 



Noval (B9A) EP 341013 (5) 5908101 9 Resin-bonded paper 
EP 341013 (5) B8 700 19 9 Ceramic 
EP 341013 (5) B8 700 20 9 Ceramic 

Cans H=41 mm EP 341013 (5) BS 700 10 Nickel-plated brass 
=52 EP 341013 (5) B8 700 11 Nickel-plated brass 
= 57.5 EP 341013 (5) BS 700 12 Nickel-plated brass 
=63 EP 341013 (5) BS 700 13 Nickel-plated brass 
=74 EP 341012 (5) B8 700 14 Nickel-plated brass 

BS 700 28 Ceramic 
BS 700 29 Ceramic 

O EP 341313 40465 Synthetic resin 
Octal EP 341111 (2) 5903112 Synthetic resin 

EP 3411/1 (2) 5903113 Ceramic 
B8 700 43 Ceramic 

EP 3413/4 A 40222 Special plastic 
P EP 3413/4 A 5900102 Synthetic resin 
Rimlock (BSA) EP 3410/2 5904/01 Resin-bonded paper 

EP 3410/2 5904136 Ceramic 
EP 3410/2 B8 700 39 Ceramic 

BS 700 30 Ceramic 
Septar (B7A) EP 341314 A 40202 Ceramic 
Special EP 341311 (3) 40407 Resin-bonded paper 

EP 341311 (3) 1285 Ceramic 
(B3A) EP 341311 (3) 40406 Synthetic resin 

EP 341311 (3) 1287 Resin-bonded paper 
EP 3413/1 (3) 40209 Resin-bonded fabric 

Subminiature (B8D) EP 3410/1 (6) 5907123 Synthetic resin 
Super giant EP 341313 40216 Ceramic 
Super jumbo (B4D) EP 341312 (2) 40403 Ceramic 
Transistor EP 3415 B8 700 01100 Syn[heNc resin 
V EP 3412 (3) 5900120 Synthetic resin 
W EP 3413/2 (2) 02214 Resin-bonded paper 

Bulletin with complete data on aDDllcatlon. 

4 
W 



LOUDSPEAKERS 

ALL LOUDSPEAKERS ARE PROVIDED WITH TICONAL MAGNET SYSTEMS 

M=Twin-cone loudspeakers [o be used up to 18.000 c/s 
X =lncreascd sensitivity for frequencies of 2.000-S,OpO cls 
Y =Increased sensitivity for frequencies of 2,000-4,000 c/s 
Z =increased sensitivity for frequencies of 1,000-3,500 c/s 

Type number Max. Output at Voice coi( Cone dia- Reronance 
permissible 400 c/s impedance meter (sound frequency 
Ipad at 1,000 cls board hole) 

watt ohm mm (about) 
c/s 

AD 1300 Z 2 1.6 3 72 275 
AD 1400 Z 3 2 3 96 185 
AD 2200 Z I L5•) 3 fi0 350 
AD 2218 Z 0.3 1.8•) 3 43 350 
AD 2300 2 2 3 72 230 

AD 2300 CZ 2 3.5 150 72 275 
AD 2500 3 1.8 3 105 130 
AD 2700 3 2 5 141 90 
AD 2700 M 3 2 5 141 90 
AD 2800 6 3 5 179 75 
AD 2800 M 6 3 5 179 75 
AD 3500 3 4 5 105 130 
AD 3500 M 3 4 5 105 130 
AD 3500 AM 3 4 800 105 130 
AD 3500 BM 3 4 400 105 130 
AD 3700 3 6 5 141 90 
AD 3700 M 3 6 5 141 90 
AD 3800 6 6 5 179 75 
AD 3800 M 6 6 5 179 75 
AD 38[10 AM 6 6 800 179 75 

•) Efflclency a[ 800 ~/s. 
For detailed Information see our data sheet EP 7501 (2). 

]32 



Frequency Magnetic Tota( Outer Distance Mounting 
limit induction in magnette diameter between depth 

the air gap Ilax centre of 
mountins 
holes 

rls sauss maxwel! mm mm mm 

7,000 6,800 9,500 SO 92 44 
6,000 6,800 9.500 105 119 50 

11.000 6,500 12,100 63.5 74 23 -
4,500 6,000 6,000 52 60 17 

20,000 8,500 15,800 80 92 55 
6,500 8,500 15,800 80 92 SS 

15,000 8,500 15,800 121 119 64.5 
15,000 8,500 15,800 155 l56 73 
19,000 8.500 15,800 155 156 73 
12,000 8,500 15,800 191.5 194 83 
18,000 8.500 15,800 191.5 194 83 
16,000 11.000 26,200 121 119 69.5 
20.000 11,000 26,200 121 119 69.5 
20,000 11.000 26,200 121 ll9 69.5 
20,000 11,000 26,200 121 119 69.5 
15,000 11,000 26,200 155 156 79 
18,000 11,000 26,200 155 156 79 
12,000 11,000 26,200 191.5 194 89 
18,000 11,000 26,200 191.5 194 89 
18.000 11,000 26,200 191.5 194 89 

J33 



SPACE ECONOMY LOUDSPEAKERS 

Type number Max. Output Votce coil Cone diameter Resonance 
permissible at 400 c/s impedance (sound board frequency 
load at 100 c/s hole) 

watt % ohm mm (about) 
C/9 

AD 3460 3 4 5 141 x 89i) 130 

AD 3460 M 3 4 5 141 x 89') 130 

AD 3690 6 5.5 S 219 X 1461) 80 

AD 3690 M 6 5.5 5 219 x 1461) 80 

AD 3721 3 6 3 148 110 

AD 3414 Z 3 7 3 100 185 

i) Oval types: maximum dimensions. 

For detailed information see our data sheet EP 7511 (2). 

J34 



Frequency Magnetic Tota! Oufer Distance Mourtfing 
limit induction magnetic diameter hetween depth 

to fhe air Jtux centres of 
Sap mounting 

holes 

c!s gauss maxwell mm mm mm 

18,000 11.000 26,000 155 x 103 117.5 X 92 70 

19,000 11,000 26,000 155 x 103 117.5 x 92 70 

14,000 11,000 26,000 234 x 161 167 x 118 90 

18,000 11,000 26,000 234 x 161 167 x 11S 90 

14,000 12,000 22,300 169 156 35.5 

8,000 12,000 22,300 106 119 42.5 

!35 



HI-FI LOUDSPEAKERS 

Type number Max. Output Voice coil Cone dta- Resonance 
nermissibte at 400 c/s impedance meter (sound frequency 
load at 1,000 cis board hole) 

Watt ohm mm (about) 
C/J 

9710 10 5 7 I95 50 

9710 M 10 5 7 195 50 

9710 A 10 5 800 195 50 

9710 B IO 5 400 195 50 

9710 AM l0 5 800 195 50 

9710 BM 10 5 400 l95 50 

AD 4000 M 10 6 7 242 50 

AD 4200 M 20 7 7 300 45 

AD 4800 M 6 10 5 195 60 

AD 5200 M 20 14 7 300 45 

Ot the loudspeakers AD 4000 M, AD 4200 M, AD 4800 M and AD 5200 M are also 
sipg(e cone versions available. 

For detailed information see our da[a sheet EP 7521 (D. 

J36 



Frequency Magnetic Tota( Outer Dfstance Mounting 
limir induction in magnetic diameter between devth 

the air sav flux centres of 
mounting 
holes 

cls eauss maxn~ell mm mm mm 

15,000 8.000 97,600 216 — 116 

20.000 8.000 97,600 216 — 116 

15.000 8.000 97,600 216 — 116 

15.000 8.000 97.600 2l6 — 116 

20.000 8,000 97,600 216 — 116 

20.000 8.000 97,600 216 — 116 

1 R,000 8,000 97,600 262 24d 138 

18.000 8,000 97,600 315 294 l56 

18.000 13.000 58,300 206 l94 124 

18.000 11.000 134,000 315 294 166 

R 
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OUTPUT 

Type Primary Secondary Power Efficiency Transformer Primary 
number impedance impedance at 400 c/s ratio inductance 

Sd S2 W % H 

AD 9008 5.400 3-5 3 75 45-34 ]0 

AD 9010 9.000 3-5 3 76 60-42 30 

AD 9014 — — — 70 30 

AD 9015 360 3 0.2 85 11 - 0.6 

AD 9018 2,400 3-5 6 75 31-22 6.5 

AD 9020 5,400 3-S 6 76 46-33 10 

AD 9022 2.400 3-5 3 82 29-22 2.5 

AD 9032 6.600 7-14 15 88 30-22 28 

AD 9030103 9,000 7-14 15 90 36-25 28 

AD 9046 5,400 3-5 6 85 46-33 11 

AD 9047 6,600 7-14 35 86 31-22 70 

AD 9048 — — — 7.0 0.65 1.1 

AD 9049 52 3 0.3 85 4.2 0.3 

AD 9050 — — — 75 1.15 3.4 

AD 9051 98 3 0.75 80 5.7 0.48 

J38 For detalled io[ormatioo see ow data ghee[ EP 7301 (2) 



TRANSFORMERS 

D.C. bias Primary Frequency Distortion Core Core Core Weigh! 
magneti- resistance response bete•een is 1 % at height width depth 
sation —3 dB poin(s 

(reference 
1,000 c(s) 

mA S7 cls c(s mm mm mm g 

36 550 50-100,000 60 32 40 16 190 

25 600 100-16,000 110 32 40 16 190 

1 400 20-40,000 70 16 21 7.5 20 

— 16 45-35.000 160 16 21 7.5 20 

70 320 45-10.000 55 40 50 20 350 

70 540 40-20,000 65 40 50 20 350 

65 200 60-15.000 75 32 40 16 190 

5 335 20-60,000 60 62.5 75 25 1025 

5 350 20-60,000 60 62.5 75 25 1025 

50 190 50-50.000 75 50 55 53 

— 180 30-60.000 30 108 90 45 3050 

4.5 106 20 16 6.5 

— 2.6 25.6 20.5 8 

4 123 31.2 25 12.3 

— 9.5 23 31.2 12.5 
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F.M. TUNERS 

AP 2110/00 AP 2110/Ol 

J40 

Wave range 87-100.5 Mc/s 
t 150 kc/s 

87-108.5 Mc/s 
t 150 kc/s 

Padding deviation max. 0.5 Mc/s max. 0.5 Mc/s 

Totat gain min. 140 x min. 100 x 

IF band width 180-220 kc/s 180-220 kc/s 
(3 dB) (3 dB) 

Frequency drift max. 30 kcla max. 30 kc/s 

Radiation: fundamental oscillation 
(measured at 30 m) 
second harmonic 

max. 50 µV/m max. 50 µV/m 
max. 30µV/m max. 10 µV/m 

IF BAND-PASS FILTER AP 1001 

TYDe number Normal IF lreguency Frequency limit 
in kc/s in kc/a 

AP 1001/41 441 435-454 
AP 1001/52 452 446-464 
AP 1001/70 470 464-483 



IF BANDPASS•FILTERS 

AP 1014152 AND AP 1014170 

Type number AP 1014(52 AP 1014/70 

Frequency llml[s 446-464 kcls 464-483 kc/s 

Quality factor Q 140 140 

kQ 1.05 1.05 

Capacitance across primary 110 pF 110 pF 

Capacitance across secondary 110 pF 110 pF 

Average frequency drift 6 c/s/°C 6 cls/°C 

Maz. working temperature 85 °C 85 °C 

MAINS TRANSFORRIERS 

Type AD 9027 

Primary: 90. 110, 127, 145, 190, 220 V. 
Secondary: 560 V with central tap (65 mA): 
6.3 V wl[h taD at 4 V (1.1 A); 6.3 V (2.5 A). 

Type AD 9028 

Primary: 90, 110, 125, 145, 200, 225, 245 V. 
Secondary: 560 V with central tap (90 mA); 
4 V (1.1 A); 2-4-G.3 V (3.5 A); 6.3-4 V (1.1 A). 

Type AD 9029 

Prlmarv: 90, 110, 125, 145, 200, 220, 245 V. 
Secondary: 650 V with central tap (130 mA); 4-6.3 V (1.2 A); 6.3 V (4.5 A) 341 



TV COMPONENTS 

110° Deflectlon 

Deflection udt AT 1009/02 
Line-output vansformer AT 2021/21 
Frame-output transformer AT 3507 
Frame-blockins transformer AT 3002 -Linearity convol AT 4008 

Chsouel Selector 

VHF: AT 3538 
AT 3539 
AT 3540 
AT 3541 

UHF: AT 6322 

J42 



INDUSTRIAL COMPONENTS 

K, 





INDUSTRIAL COMPONENTS 

CAPACITORS 

Hermetically-sealed paper capacitors, tubular and box-type 
High-tension capacitors 
Power-factor capacitors 
Smoothing capacitors 

Mica capacitors 
Polystyrene capacitors 
Electrolytic capacitors 
Fixed air-Sap and variable capacitors 
Air-gap and ceramic tdmmera 

RESISTORS AND POTENTIOMETERS 

Wfre-wound precision resistors 
Precision cracked-carbon resistors 
Load resistors 
Wire-wound low-power potentiometers 
Load potentiometers 
VDR, NTC and LDR resistors 

ELECTROMECHANICAL COMPONENTS 

Holders for lamps, tubes and fuses 
Components for mountins and control 

VARIABLE TRANSFORMERS 

QUARTZ•CRYSTAL UNITS 

DIRECTIONAL ISOLATORS 

COUNTING UNITS FOR PROGRAMMED CONTROL 

PRINTED-WIRING BOARDS 

UNITS FOR COMPUTERS AND AUTOMATION EQUIPMENT 

TELEPHONE CAPSULES 

K3 
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TROPIC-PROOF PAPER CAPACITORS 

Type Cat. sheet Working voltage 
at 40 °C 

Capacitance 

Tubular rubber-sealed 
metal casing 

EP 2007 (2) Max. 180, 350, 700, 
1,000 V D.C. 

1,000 pF-1 µF 

Tubular ceramic casing EP 2010 (2) Max. 2,000-10,000 V 
D.C. 

470 pF-0.I µF 

D.C. all-metal box-type EP 2105 (2) Max. 250, 500, 1,000, 
2,000, 3,400 V D.C. 

0.1-25 µF 

D.C. all-metal box-type 
(metallized paper) 

EP 2113 Max. 125, 500 V D.C. 1-100µF 

Smoothing capacitors EP 2107 
EP 2123 

Max. 2-27 kV D.C. 1-16 µF 

Can-type [or fluorescent 
lamps 

EP 2128 Max. 500 V (50 c/s) 0.8.12.7 µF 

Power-factor capacitors EP 2103 Nom. 220, 380, 400, 
440, 500 V (50 cis) 

7-924 µF 

Power factor capacitors 
with chlorinated impreg- 
nant 

EP 2120 (2) Nom. 220, 380, 500 V 
(50 c/s) 

8-1,320 µF 

High-tension capacitors EP 2102 Max. 20-225 kV D.C. up to 0.4 µF 

Tolerance Instability 

t 10% Max. f 5% 

f 10% Max. f 2% 

f 10% Max. } 5 

t 20 % Max. t 5 

f 30"/o Max, f 5% 

f 5 % Max. } 5 

—S [o i- ]0 % Max. f 5 

—5 tot 15% Max. t 5 

f 10 



Type Capacitive Losses 
power 

Ambient Insulation resistance 
letup. al 20 °C 

Remarks 

TubWar rubber~ealed 
metal casing 

Max. 0.80% —40 to R=min. 10,000 M12 (CG0.2 /sF) Available with in-
at I kc/s +85 °C RC=min. 2,000 sec (Cj 0.2 /sF) solacing coat and 

extra-sealed 

Tubular ceramic 
casing 

Max. 0.80% —40 to R=min. 20,000 ML] (C<0.1 /tF) Suitable at hash 
at 1 kc/e +70 °C RC=min. 2,000 sec (Cg 0.1 µF) altitudes 

D.C. ail-metal box-
type 

Max. 0.40% —40 [o R=min. 10,000 Mf3 (C<0.2 /tF) Glass or ceramic 
a[ 50 c/s +70 °C RC=min. 2,000 sec (C <0.2 µF) bushing insulators 

D.C. all-metal box-
type (me[alliud paper) 

Max. 0.40% —40 to RC=min. 1,000 sec (125 V) Glass bushing 
at 50 c/s +70 °C =min. 2,000 sec (S00 V) insulators 

Smoothing capacitors Max. 0.40% —40 to RC=min. 2,000 sec 
at SO c/s +70 °C 

Ceramic bushing 
insulators 

Can-type for fluo-
rescent IamPs 

Max. 0.40% —20 to RC=min. 2.000 sec 
at 25 °C +70 °C 

Complies with Un-
derwriters Test 

Power-factor 
CBpaCI[Oi8 

1-20 kvar Max. 0.33% —40 [o 
at 20 °C +40 °C 

Single-phase or 
three-phase; dis-
charge resistors 
built in 

Power-factor capaci- 1.25-25 kvar Max. 0.33% —20 to 
tors with chlorinated at 20 °C +40 °C 
impregnant 

Single-phase or 
three-phase; dis-
charge resistors 
between terminals 

High-tension capaci- Output: 15-2,800 Waec RC=min. 2,000 sec Non-listed unite to 
[ore speciftca[ion 

yC 
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FIXED AIR-GAP AND VARIABLE CAPACITORS 

Type Car. sheet Peak vo(tage~) 
sra(or-rotor (V) 

Vqriable 
[apaCitance (pFJ 

AIr-gap trimmers EP 2614 (2)- 150-500 2.5-250 
2620/3 (350-1.000) (1-40) 

Concentric air-gap 
trimmers 

EP 2631 (3) 150-350 6.4-25 

Tubular ceramic 
trimmers 

EP 2633 800 Min. 2.5, 5. 10 

Correctin8 capacitore EP 2602/1 (2)- 200-500 2.3-100 
2602/3 (2) (500-1.300) (1.6-10) 

Tuning capacitors EP 2621 (2)- 150-800 1-4 x 16 (6.4) 
(single to quadruple) 2623 (2) (250-1,500) to 

1-4x640 (125) 

Tranam(ttlng capaci- EP 2607-2612 250-3,500 16-250 
IOfa (500-5,000) (16-100) 

Tolerance Max. zero 
cap. (p F) 

t 10% 
(min. I pF) 

3-11.5 
(2-5.5) 

t 20% 4 

0.63-1 

t 10 
(min. 1 DF) 

2-4 
(I -D 

t 4% 
(min. ] pF) 

9-15 
(4.5.11) 

+ 10% 13-RS 
(5-22) 

s) Relative air humidity max. 80%, pressure min. 700 mm mercury 
The values between brackets apBly to split-stator types. 



Trpe AOOOrenr Ambient Temp. 
power (emp. Coe$. 

Insulation Torque Remarkr 
resistance gem 

Alr-gap trimmers —40 [o 
t 85 °C 

Max. 150 to Min. 200-600 Available with split stator 
250 x 10_e 1,000 MS2 and in differential design 

Concentric air-gap —40 to 
trimmers t 85 °C 

Max. SO to Min. 100-500 Highly stable 
200 x 10- ° 10,000 ML2 Suitable for V.H.F. 

Tubular ceramic 
trimmers 

—40 to 
t 85 °C 

Max. 1.5 to Min. 100-500 
4 x 10- d 10,000 MS2 

Small cross section 
Suitable for V.H.F. 

Correctlng capacitors —40 [o Max. Min. 150-350 Available with split stator 
+85 °C 200x 10'~ 1,000 MS2 and In differential design 

Tuning capacitors —40 to 
(single to quadruple) +85 °C 

Max. 100 to Min. 50-800 Available with sell[ stator 
150 x 10- ° 5,000 MSl and in differential design 

Transmfttlng capacf- 5, 25, 60 kVA —40 to Max. Mln. 200-2,000 Available with split packs 
tore at 20 Mc/s t 60 °C 100 x 10'° 1,000 MSl 
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MICA, POLYSTYRENE AND ELECTROLYTIC CAPACITORS 

Type Cot. sheet Max. working 
voltage 

Capacitance Tolerance Instability 

Moulded midge[ 
mica capacitors 

EP 2417 500 V D.C. 5.6-
2,700 pF 

f 10, 5, 2, 
1% or 1 pF 

Max. 
t 0.5% 

Moulded precision mica 
capacitors (low values) 

EP 2401 250, 500 V D.C. 10- 
12,000 pF 

f 5, 1, 0.5% 
or 1 pF 

Max. f 0.5 pF 
or 0.2-0.4 

Moulded precision mica 
capactrors (high values) 

EP 2403 500 V D.C. 7.500 pF- 
0.3 µF 

} 10, 5, 2, 1, 
0.5 % 

Max. 
f 0.15 

Tubular high-precision 
mica caps glass casing 

EP 2406 200 V D.C. 10- 
25,000 pF 

f 1, 0.5, 0.1 % 
or 0.5 pF 

Max. 
f 0.10% 

Low-power stacked mica 
transmitting capacitors 

EP 2405 750, 1,500, 
2,250 V D.C. 

33- 
47.000 pF 

t 10, 5 % Max. f 5 

Cable-balancing 
mica Capacitors 

EP 2407 (2) 500 V D.C.. 
350 V A.C. 

10-1,000 pF, 
4 x (30-140) 

t5% Max.f2% 

Tubular polystyrene 
capacitors 

EP 2017 (2) 50, 350, 
700 VD.C. 

1,000 pF-
0.18 µF 

f 5, 2 % Max. f 0.5 

Tubular polyst. cap. 
rubber-sealed metal casing 

EP 2003 50, 250, 
700 VD.C. 

1,000 pF-
0.18 µF 

f 5, 2 % Max. f 0.5 

Polys[. cap. all-metal 
box-type 

EP 2117 125, 350, 
500 V D.C. 

22,000 pF- 
3.3 µF 

} S, 1 % Max. f 0.5 

Electrolytic cap. with 
octal base 

EP 2202 (3) 25-500 V D.C. 2 x 12.5- 
2 x 500 µF 

—10 [o 
t 30/50% 

Max. —25 [o 
+ 30%, 



Tyve Losses Ambient Temp. Insulotion resistance Remarks 
temp. coeb'. a! 20 °C 

Moulded midget 
mica capacitors 

Max. 0.10- —40 to 0 to +60 
0.20 % at +85 °C x 30-8
1.5 Mc/s 

Min. 100,000 MS2 silver-plated 
mica sheets 

Moulded precision 
mica capacitors 
(low values) 

Max. 0.04- —40 to 8 to 75 
0.10% at +85 °C x 10-8
100 kc/s 

Mln. 50,000 MS2 

Moulded precision mica Max. 0.04% —20 [o Max. Mln. 50,000 MS2 
capacitors (high values) at 1.8 kc/a +85 °C SOx 30-8

For telephony 
ftlters, 
measuring 
and control 
equipment 

Tubular high-
precislon mica 
Cap. glass Casing 

Max. 0.03 % —55 to Max. Min. 100,000 MS2 
at 100 kc/s + 100 °C 35 x 10-8

For measuring 
and calibrating 
equipment 

Low-power stacked mica Max. 0.10- —40 [o 
transmlttlng capacitors 0.20% at +70 °C 

1.8 kc/s 

Min. 50,000-100,000 MS2 Up to 3 kVA 

Cable-balancing Max. 0.15% Max. 
mica capacitors 

Min. 100,000 MS2 For cross-talk 
at 1 Mc/s 85 °C reduction 

Tubular polystyrene Max. 0.05% --40 to —50 to R=min. 100,000 MS2 (CZ0.1 ItF) For use in 
capacitors at I kc/s +85 °C —200 x 10- ° RC=min. 10,000 sec (C>0.1 /a F) sealed units 

Tubular polys[. cap. Max. 0.05% —40 to —50 to R=min. 100,000 MSd (CZ0.1 /a F) Available with 
rubber-sealed metal casing a[ 1 kc/s +85 °C —200x 10-8 RC=min. 10,000 sec (C>0.1 /sF) insulatlng coat 

Polyst. cap. all-metal 
box-type at 1 kc/s +85 °C —150 x 10- ° RC=min. 250,000 sec (C>0.33 /tF) insulators 

Max. 0.05 % —40 to —100 [o R=min. 750,000 MS2 (C 20.33 /eF) Glass bushing 

Electrolytic Cap. with 
octal base 

Max. 0.10- —40/10 to 
0.15 % at +70 °C 
50-100 c/s 
and 20 °C 

I[c°a=max. 230-800 /tA Shock-resistant; 
suitable at high 
altitudes 
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PROFESSIONAL RESISTORS AND POTENTIOMETERS 

Type Cat. 
sheet 

Resistance Tolerance 

Wire-wound precision 
resis[ora 

EP 1001 1-56,000 S2 f 5, 2, 1, 
0.5, 0.25% 

Low-reactive wire-wound 
precision resistora 

EP 1003 30-3,200 SZ t 5, 2, 1, 
0.5 % 

Bobbin resistora EP 1007 135- 
120,000 ~ 

f 2, 1, 0.5, 
0.25 % 

Load resistors with 
wire-terminala 

EP 1018/1 
(2) 

4.7- 
100,000 Sb 

f 10, 5% 

Load resistors with 
aide-terminals 

EP 1018/2 
(2) 

1-330,000 S2 t 10, 5 % 

Non-adjustable 
load resistors 

EP 1018/3 0.12-2752 t 10% 

Precision cracked-carbon 
resistors 

EP 1114 10 SZ-1.5 MS2 t 2, 1 % 

Wire-wound trimming 
potentometers 

EP 1201 50-200 S2 f 10% 

Dust-proof wire-wound 
potentiometers 

EP 1202 30-50.000 S2 f 1Q 5% 

Load potentiometers EP 1209 
(2) 

0.35- 
10,000 S2 

i 10% 

•) At 0 °C ambient temperature. 

Instability Rating at Temperature Remarks 
40 °C am- coeBicient 
bient temp. 

Max. 0.4-1.8 W Max. 0.05 or Dependable, ac-
f 0.25 % 0.14%/10 °C curate, consistent 

Max. 0.8-1.8 W Max. 0.05 For high 

f 0.25% % /10 °C frequencies 

Max. 1.2 W 
f 0.25 % % /10 °C equipment 

Max. 0.025 For measuring 

3.5-10 W —0.5 [o t 1.4 Vitreous enamel-
% /100 °C led wire-wound 

8-250 W —0.5 to t 1.4 Vitreous enamel-
% /100 °C led wire-wound. 

adjustable or 
non-adjustable 

40-400•) 

Max. 0.125-2 W Max. —0.3 to Noise potential: 
1-4% at 70 °C —0.6%h0 °C max. 0.5-1 p.V/V 

1 W For casual 
adinstments 

3 W Reliability and 
long life 

25-630 W Vitreous enamel-
led wire-wound 



HOLDERS FOR LAMPS AND FUSES 

'l elephone prior Iamb holders (cat. sheet EP 3401) 
Permissible wattage: 2 W. 
Red, while, green or blue window. 

Midget pilot Iamb holders E10 (cat. sheet EP 3405) 
Red, white, green, blue or colourless window. 

Holders for locandescent DBot 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, 
alt lamps with base B15. 
Red, white or green window. 

Holders for neon pilot lamps (cat. sheet EP 3403/2) 
Suited to neon pilot lamps 9512 W: 125 V/2-3 mA and 220 V/2-3 mA, with base B15. 
With ornamental flange or colowless window. 

Holders [or screw bases E14 (cat. sheet EP 3404) 
Peak voltage: 500 V; max. cwrent: 6 A. 
Suitable for either surface-mounting or flush-mounting. 

Fuse-carriers E27-33 for semi-enclosed fuses (cat. sheet EP 5502 (2)) 
Suited to (uses of 2-60 A, max. 500 

Vrme. 

Available with synthetic-resin fuse holder and ornamental flange. 

Fuse-carders E16 for semi-enclosed fusee (ca[. sheet EP 5503) 
Suited to fuses of 1.6-25 A, peak voltage: max. 800 V. 
Available as flush-carriers and as swface-carriers. 

Fuse-carders for glass cartridge fuses (cat. sheet EP 5504) 
Suited to cartridges 50 x 20 mm, or having a diameter between 5 mm and 1/y ", and 
a length of s/4" (20 mm), 1" (25 mm) or It/q'. 
Peak voltage: 750 V:max. current: 6 A. 

Fuse-carrier for H.T. cartridge-fuses (cat. sheet EP 5505) 
Suited to carvidgea appr. 6.50 x 80 mm. 
Max. voltage: 6 

kVrm.: max, current: 2 A. 

Mlulatare fuse-carrier for mass cartridge-fuses (cat. sheet EP 5508) 
Suited to cartridges appr. 50 x 20 mm. 
Mae. voltage: 500 Vro,.: max. cwrent 6.3 A. 
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COMPONENTS FOR MOUNTING AND CONTROL 

Single-pole plugs and sockets (cat. sheet EP 4011) 
Peak voltage: 500 V; max. current: 30 A. 
Contact resistance: max. 3 mS2. 

Screened plus and sockets (cat. sheet EP 4002 (2)) 
Two sizes, three-pole or six-pole. 
Peak voltage: 500 V. 
Max. current: 6 or 15 A. 
Breaking Dower: 0.25 or 1 kW. 
Contact resistance: max. 3 mS2. 

Conneedng combinations (cat. sheet EP 4007) 
8-. 12-, 16- and 20-pole standard combinations. 
Peak voltage: 500-1,000 V. 
Max. current: 15 A per contact. 
Breaking power: 1.5 kW Der contact. 
Contact resistance: max. 3 mSd. 

Synthetic resin lead-ins (cat. sheet EP 4101) 
Single or double soldering tag at each side. 
Peak voltage: 1,000 V. 
Max. current: 10 A. 
Insulation resistance: appr. 500,000 MS2. 

Glass lead-ins (cat. sheet EP 4102 (3)) 
13 different standard types. 
Peak voltage: up to 4,500 V. 
Max. current: 2-]0 A. 
InsWa[ion resistance: min. 10,000-100,000 ML3. 

TerWoals (cat. sheet EP 4103 (2)) 
Insulated and non-insulated types with black or red knob. 
Peak voltage: 500-1,000 V. 
Max. current: 16 A. 

Mounting brackets (cat. sheet EP 4202) 
38 types in 3 lengths for max. 4, 6 and 8 soldering tags respectively. 
Peak voltage: 500 V between adjacent tags. 
Max. current: 10 A per tag. 

Conoeetine blocks (cat. sheet EP 4203) 
2, 3, 4, 6 or 8 contact strips. 
Peak voltage: 500-1,000 V between adjacent strips. 
Max. current: 15 A per s[riP. 

C 12 

Midget correcting blocks (cat. sheet HP 4205 (2)) 
2-12 contact strips. 
Peak voltage: 500-1,000 V between adjacent stops. 
Max. current: 25 A per strip. 



Contact blocks for plttg-ln printed c4ctdts (cat. sheet EP 4208 (2)) 
One or two rows of 54 contacts each, or to order. 
Board thickness 1.5-1.8, or up to 2.5 mm. 
Peak voltage: 500 V. 
Max. c[trrent: 3 A per contact. 

Ceramic mounting brackets (cat. sheet EP 4209) 
Eliher for level mounting {10 contacts) or upright mounting (16 contacts). 
Peak voltage: 1,400 V between adjacent contacts. 
Max. current: 6 A per contact. 

Control knobs (cat. sheet EP 8401 (2p 
Large range of round (14-SO mm 0) and arrow-shaped knobs, available with flange 
or arrow-pointer, all with clamping-cone attachment. 

Vernier control knob (cat. sheet EP 8402 (2)) 
Double knob with reduction drive 1:9 for shafts 6 mm 0. 
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VARIABLE TRANSFORMERS 

(cat. sheet EP 0406) 

Nominal Output Nominal Nominal Maxl- Panel mounting Bench mpunfins 
vrlmary radn~ secon- secon- mum 
vokase VA dory darn no-load  
(SO-60 cls) voltage current losses Type Fig. H Wefsht Type Fig. H Weighs 

V V A W number mm kg number mm kg 

130 345 0.150 2.3 6.5 84525 1 100 3 84524 3 150 3.8 

(110) (318) (0.127) (2.S) (5.5) 

675 4.5 7 84529 1 120 4 84528 3 170 4.9 

(635) (5) (6) 

1,350 9 18 84533 2 150 9 84532 4 215 10.3 
(1,270) (10) (16) 

220 260 0-260 ] 5.5 84527 1 100 3 84526 3 150 3.8 

520 2 84531 1 120 4 84530 3 130 4.9 

1,040 4 16 84535 2 150 9 84534 4 215 10.3 

2,080 8 27 84537 2 175 12 84536 4 240 13.4 

5,200 20 40 — — — E401AB1 — 187 21 
200 

6,000 23 40 E401BB/ — 141 20.2 
200 
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QUARTZ-CRYSTAL UNITS 

Standard quartz-crystal units for frequency stabilization are provided with metal holders 
which are hermetically seated with glass-to-metal terminals In order to prevent any shifting 
from the rated frequency and any activity drop due to the envance of moisture. dust and 
suchlike. The resonators are distinguished by a high accuracy, remarkable stability and 
small temperature dependency. Crystal units are supplied for frequencies between some 
50 kc/s and 75 Mc/s according to any reasonable specification. If differing or more stringent 
requirements are not prescribed, the following specification is preferred. 

Nominal frequency: defined for an effective parallel capacitance of 30 pF at a nominal 
operating temperature of 20f 5 °C. 

Frequency tolerance: f 0.01%, being the frequency drift over the relevant temperature 
range added [o the tolerance on the nominal frequency. 

Temperature range: —20 to t 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 and frequency of crystal resonators depend on the oscillator circuit to 
which they are connected, it is recommended when ordering crystal units, or making 
enquiries, [o give full details of the conditions in which [hey will have to operate. 
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MATERIALS 
Ferroxcube 
Ferroxdure 
Ferroxplana 
Dieiecnics 
InsWating materials 
Ticonal 
Reco 
P1ezo-electric ceramics 
Peltier elements 
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FERROXCUBE 

FERROXCUBE is [he name given to the ceramic soft magnetic core material Droduced 
by our factories. Owing [o its excellent properties, this material more and more supersedes 
metallic cote materials in high frequency applications. Thanks [o [he high electrical 
resisdvity the eddy current losses in the material are extremely low, even a[ high frequencies, 
so [he troublesome process of laminating [he 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. 

Applica[iod 

Ferroxcube is used as a core material in an abundance of applications in radio-, television-
and telecommunication technique and 1n various other branches of the electronic domain. 
A few examples are: 

Radio and television: Rod aerials 
I.F. band pass filters 
R.F. transformers 
Permeability tuning 
Variable Inductors 
Line-output transformers 
Deflection units 
Linearity correctors 
Amplitude adius[ors 
Antenna coils 

Telecommunication: Loading tolls 
Fllcer coils 
H.F. chokes 
Wideband transformers 
Telecommunication transformers 
Power transformers 
Pulse transformers 
Delay lines 

Other uses: 

Grades of terroxcubo 

Tape recorder heads 
Computer Clements 
Magnetostrictive applications 
Noise auppressor5 
Microwave modulator 
High frequency heating 
Frequency modulation 
Ignition coils 
iritrasonic generators 

Ferroxcube is made In several grades, which should be used according [o the applicatlon. 
Table I gives the various grades with their main properties: table II will help in selecting 
[he right grade for Some typical applications. 
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Grade oflerrozcabe JAl 3B 3B2 3B3 3B3 3B7 3C1 3CJ 3C4 

Initial permeability N~ at 20 °C 1400 900 900 900 1400 2300 1100 
± 15% ± 20% ± 20% t 20% ± 23% t 20% t 20% 

Amplitude oermeab0i[y N.9 
a[ 1000 O. 25 °C 3750 t 23 % 3150 f 23 
at 1000 G, 65 °C >2100 
at 2000 G, 85 °C >210D > 1030 
et 2000 6, 100 °C 

Fluz denshyin IIeuss, ballistl• 
tally measured a[ a field in[en• 
airy of 10 Oe 
at 20 °C IIausa 3650 3430 4300 3400 3500 4250 
at 100°C IIau99 2330 2300 2630 2850 

Dissipation a[ 13 kcls, 
<45 <70 1000 G, 25 °C mW/cma 

1000 G, 85 °C mWlcma <35 <70 
2000 G, 83 °C mWlcma <200 <230 
T000 G. 100 °C mWlcma 

HYstercsb factor qs(x.-IDy 
at 4 kc/s 
at 100 kc/9 

nlHa/a mA 
II/Hs/a mA 

<32 <I2 <2.3 <3.8 

Specific D.C. resiswnce L]cm >20 >20 >80 >120 >20. >100 >80 

Dlsaccommadauon (1 min-24 h) % <2.3 <2.5 <2.3 <2.3 G2.5 

Temperature factorQ/[INta x 10- a 
between +20 and 50 °C l°C <4.3 <3 <2 <2 <4.3 
Oetween } 20 end 70 °C 0.3.2.3 ± 0.3 

Curie polo[ °C >150 >I50 >I50 >130 >150 >170 >130 >150 >130 

Sceciflc welIIht zlcm' 4.74.9 6.7-0.9 4.73.9 4.74.9 4.7-0.9 4.74.9 4.73.9 4.7-0.9 4.73.9 



Grade of I  rroxcube 3C5 3D2 3D3 3EI 3HI 4A 4B 4CI 4C2 4D 4E 4F 

Initial permeability {N a[ 20 °C 750 
f 20% 

750 
f 20% 

2700 
} 20% 

2300 
} 20% 

600 
f 20% 

250 
} 20% 

125 
} 20% 

150 
{ 20% 

50 
} 20% } 20% 

7 
J;  20% 

Amplitude permeability µcp 
al 1D00 G, 25 °C 
fl[ 1000 G, 85 °C 
at 2000 G, 85 °C 
at 2000 G, 100 °C 

13000 

>4000 

Fiuz density in gauss, ballis[i- 
calls measured a[ a field inten-
alty of 10 Oe 
e[20°C 
a1100 °C 

3500 
2800 

3500 3400 2900 
1750 

at 20 Oe 

3300 
2700 

at 30 Oe 

2800 
2450 

at 30 Oe 

2800 
2450 

at 60 Oe 

2500 
2300 

at 80 Oe 

1750 
1650 

at 180 Oa 

2000 
2800 

Dissipation at IS kc/s, 
1000 G, 25 °C 
1000 G, 85 °C 
2000 G, 85 °C 
2000 G, 100 °C <170 

Hysteresis Cac[or gz(za-toot 
et 4 kc/s 
at 100 kc/s <3 

<4 G1.8 

Specific D.C. resistance >80 1150 130 >100 1000 1000 1000 1000 1000 1000 1000 

Dlsaccommodation (1 min-24 h) G3 Gq G2.5 

'Cempera[nre faelOr Q/t/(11a 
between } 20 and 50 °C 
between }20 and 70 °C 

<4.5 
0-2 

<4 
~2-1~ 

6 12 4 15 15 35 

Curie point >200 >210 >150 >300 >170 125 250 350 300 400 500 600 

Specific weight 4.8-4.9 4.7-4.9 4.7-4.9 4.7-4.9 4.7-4.9 4.6-5 4.4-0,8 4.2-4.6 4.2-4.6 4-4.4 3.5-4 3-3.2 
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u 



r 
a 

TABLE 2 
Suggestions Cor se ecting the right grade of ferroxcube ) 

FrequeneY I¢gion Shape pIJXe. parts Grad¢ of jxC. Example of applfCalipn 

no Power 
appHca[lon 
Low 
induction 
(B<1 gauss) 

tuned 
circuit 

high Q 
(300) 

medium 
Q (100) 

up to 100 kels 
up to 700 kcls 
up to 12 Mcls 
4S0 kcls 
10 Mcls 
500-2,000 kcls 
up to S Mcls 
up [0 10 Mcls 
up to 20 Mcls 
up [0 100 Mc/s 

po[cores 
po[cores 
po[cores 
rods 
rods, tubes 
rods, tubes 
rods, tubes 
rods, tubes 
rods, tubes 
rods, tubes 

3B2-3H1 
3B3-3D3 
4C2 
3B 
4C 
4B-3D3 
4C1 
4C2 
4D 
4F 

filter coils 
filter coils 
filler coils 
I.F. transformers 
I.F. transformers for F.M. 
antennarods 
filter coils, chokes, slug-tuned coils 
filter tolls, chokes, slug-tuned coils 
fi lter coils, chokes, slug-tuned coils 
fi lter coils, chokes, slug-tuned coils 

no tuning 

above 1 Mcls 
up to 100 kcls 
0.3-3.5 kc/s 
0.1-30 Mc/s 

beads 
hooks 
E-cores 
E-cores 

3H-4B 
3C 
3A1-3E1 
3A1-3E1 

screening 
recording heads 
communication transformers 
wide-band transformers 

Inductions between 1 and 
200 gauss 

0.3-12 kcls 
up to 1 Mc/s 
up to SO Mcls 

potcores 
E-cores, U-cores 
[oroids. rods 

3B5 
3C3-3CS 
4A-4B 

loading coils 
transduc[ors 
chokes 

power apPllcations 
(B > 200 gauss) 

up l0 100 kcls 

Pulses Crom O.l 
µsec 
and longer 
up to I Mcls 

U-cores 
yoke rings; 
split boke rings 
rods and plates 
[oroids 
U-cores, rods, 
slugs 
rods, tubes, plates 

3C3-3C4-3CS 
3C2 

3C2-4B 
3E 
3C2-3D2 

3C2-3D2 

line output transformers 
TV deflection yokes 

pulse transformers 
increductors 
ignition coils 

general high induction application 

r) For various aPPlications the grades can be used outside [he given frequency ranges. 



S-type pot core 

D-type pot core 
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Shapes available 

Ferroxcube is made in the ahaDe of Dot cores, B-, I- and U-cores, rings and in an ample choice of rods and tubes. 

TABLE 1 
Pre-ad)ueted pot cores (preferred types) 

Type of 
pot core 

Type 
number 

Grade 
of FXC 

Air-gaD 
gpprox. 
(mm) 

Number of 
turns per 
mHa 

Equtvalenf 
permeabi[iry 
µ, 

8 1/IS K3 000 29 3B1 0 21.4 1230 f 25 % i 
40 3B O 30.6 574 f 25 % f 
41 3B 0.1 85 74 f 3% 
42 3B 0.2 106 49 t 2 % 1 
43 3B 0.3 122.5 36 t 2 % 1
44 3B 0.4 135 29.5 t 2% 

K3 000 30 4B1 0 48.5 204 t 25 % 
31 4B1 0.1 94.4 55.6 t 3% 
32 4B1 0.2 115.2 35.9 f 2% t 
33 4B1 0.3 128.5 29 f 2% 
34 4B1 0.4 141.4 

)( 
23.9 f 2% 

K3 000 35 4C1 0 64.5 I15 f 25% 
36 4C1 0.1 102 46 f 3% 
37 4C1 0.2 118 34.4 f 2 % 
38 4C1 0.3 133 27.1 f 2% 

~ 

39 4C1 0.4 144 23.1 t 2% 

S 18112 K3 000 48 3E1 0 20.4 1500 t 25 % 
46 3B2 0.3 96 65 f 1% 
47 3B3 0.5 113 46 f 1.5% 1 
45 3B3 1.0 142 28.5 f 1.5 % I 
49 3B2 0.16 79 100 t 2% 

ADDlicgiion 

pulse coils 
transformers 

Bolls in Olters 
and equallurs 

pulse coils 
transformers 

coils 1n filters 
and equalizers 

pulse tolls 
transformers 

coils in flltera 
and equalizers 

transformers 

filter coils 
and chokes 



TABLE 1 (continued) 

Pre-adjusted pot cores (preferred types) 

Type of 
po! core 

Type 
number 

Grade 
of FXC 

Air-gap 
approx. 
(mm) 

Number of 
turns per 
mHa 

EquJvalent App1JCOitOn 
permeabJltty 

µ a

transformers 
S 25116 K3 000 60 3E1 0 14.2 1820 t 25% and chokes 

61 3B2 0.14 49 150 f 3% 
62 3B2 0.23 60 100 t 2.5% 
63 3B2 0.32 67 80 t 2% fitter tolls 
64 3B3 0.47 77.5 60 f 1.5 % and chokes 
65 3B3 0.7 89.4 45 t 1.0% 
66 3B3 2.1 134 20 t 1% 

chokes and 
S 35123 K3 001 06 3E1 0 9.7 2250 t 25% transforters 

04 3B5 0.18 32 220 t 3% 
03 3B5 0.26 37 150 f 2% 
02 3B5 0.33 41 125 t 2% loadin8 tolls 
Ol 3B5 0.45 46 100 t 1.5 % and chokes 
00 3B5 0.58 51 80 } 1% 

chokes and 
S 45125 K3 001 26 3E1 0 9 2250 f 25 % transformers 

24 3B5 0.28 30 200 t 3% 
23 3B5 0.35 33 160 t 2% 
22 3B5 0.5 38 125 f 2% loading coils 
21 3B5 0.65 42.5 100 t 1.5 % and chokes 
20 3B5 0.85 47.5 80 f 1% 

r 
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TABLE 2 

The following types are still included In our present range: 

Type of 
pot core 

Type 
number 

Grade 
of FXC 

Air-sap 
approx. 
(mm) 

Number of 
turns per 
mH a 

Equtvatent ADPlicatlon 
permeability 
µ. 

D 25112 K3 000 22 3B2 0.35 65 60 f i.5% filter coils 

D 25/16 K3 000 O1 3B2 0.15 53 ~~  115 f 2.5% 
02 3B2 0.25 62 83 t 2.5% 
OS 3B2 0.45 72 60 t 1.5% filter coils 
06 3B3 0.85 96 35 t 1.5 and chokes 
OS 3B3 1.8 122 20 f 1.5% 

D 36I22N K3 000 80 3B2 0.21 38.0 150 t 3 
81 3B2 0.34 47.0 100 f 2.5% 
82 3B2 0.45 52.0 80 t 2% filter tolls 
83 3B3 0.65 61 ~ 60 t 1.5% and chokes 
84 3B3 0.94 70 45 t 1.5% 
85 3B3 2.1 105 20 t 1.5% 



Type number Fib. Mnin dimensions (mm) 

1 h d 

56 907 45/3E1 1 20 10.2 5.3 

S6 907 47/3E1 1 30 15.2 7.3 

56 907 49/3E1 1 42 21.2 15.5 

56 907 8514A1 2 34 10 12 

56 907 86/461 2 34.6 10 12.2 

56 908 Ol/3E1 2 34 10 12 

KS 400 40/3E1 3 40 23.9 15 

KS 400 60/3E1 1 65 32.8 13.7 

K5 400 7513E1 I 40.6 22.5 8.85 

Fip. 1 

~tl ry

FiS. 2 

FIS. 3 



Ferroxcube rluea for T.V. deftec[lon coils 

Type number 

56 591 88/3C2 90° 
K5 280 3513C2 110° 
KS 280 70/3C2 110° (flared ring) 

All rinsa consist of two matched halves which are supplied [osether. 
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U sores 

Type number Main dlmenstons (mm) 

1 h d 

K5 450 401304 
KS 450 41/303 56.7 29.35 13.85 ----- f— ~ 
K5 450 42/305 

KS 450 60/304 
K5 450 61/303 60.35 31.75 15.9 
K5 450 62/305 

KS 452 00/304 
VK 235 52/305 

60.35 28.75 15.9 n , 

Flg. 1. 
KS 452 05/304 
KS 452 06/303 49.8 28.4 15.7 
K5 452 07/305 

Ferroxcube cores for erasing 
heads. Three standard types 
according [o flg. 2. 

Type number 
56 907 731301 
56 907 971301 
K5 500 151301 

Dimension A 
7.1 mm 
3.5 mm 
1.4 mm 

Fig. 2 
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RODS AND TUBES 

Small ferroxcube rods and tubes are used In various coils, such as I.F. coils, oscillator 
coils. Most rods and tubes are supplied in ferroxcube grades 3B and 4B, but other grades 
can be made on request. 
Preferred dimensions are: 

Rads 

diameter: 1-1.I-1.3-1.5-1.7-2-2.2-2.7-3.2-3.8-4.3-4.8-5.4-5.9-6.4-7.0-7.5-8.0-8.5-9.1-9.6-
30.1 mm 

length: < 10 mm: 2-3-4- .. . 9 mm 
10-30 mm: 10-12-14...30 mm 
>30 mm: 35-40-45...200 mm 

Tubes 

outer diameter: 2.2-2.7-3.2-3.8-4.3-4.8-5.4-5.9-6.4-7.0-8.0-8.5-9.1-10.1 mm 
inner diameter: 0.7-0.8-0.9-1.0-1.2-1.4-1.6-1.8-2.0-2.5-3.0-3.5-4.0-4.5-5.0-5.5-6.0 mm 
length; <10 mm: 2-3-4- . . . 9 mm 

30-30 mm: 10-12-14...30 mm 
>30 mm: 35-40-45- ...200 mm 

For preferred types of aerial rods see page L 15. 
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PREFERRED TYPES OF AERIAL RODS 

Type number Diameter Length 

56 661 55/4B1 6.55-0.4 168.5-7 
56 681 85/4B1 8-0.4 102-4 
56 681 03/4B1 8-0.4 143-6 
56 681 26/4B1 8-0.4 207-8 
56 681 25/4B1 9.8-0.6 103-6 
56 681 31/4B1 9.8-0.6 164-8 
56 680 99/4B1 9.8-0.6 207-8 
56 681 7514B1 10-0.6 132-4 
56 681 22/4B1 10-0.6 145-10 
56 681 2414B1 10-0.6 180-10 
56 681 23/4B1 10-0.6 209-12 

SCREW CORES 

Type 
number 

h 
(mm) 

dt 
(mm) 

da 
(mm) 

I 
(mm) 

a 
(mm) 

b 
(mm) 

VK 22037 0.5 3.65+0.05 <3.25 12 } 0.2 1.6+0.2 0.7+0.2 
VK 22038 0.75 4.55+0.05 <3.9 12 f 0.2 2.0}0.3 O.8}0.2 
VK 22039 0.75 5.55}0.05 <4.9 13 t 0.2 2.5+0.5 1.0}0.2 
VK 22040 0.75 5.55}0.05 <4.9 25 f 0.5 2.5}O.5 1.0}0.2 
VK 22041 1 6.45}0.05 <5.55 12 t 0.2 2.5}0.3 1.2}0.2 
VK 22042 1 6.45}0.05 <5.55 18 f 0.3 2.5}0.3 1.2}0.2 
VK 22043 0.75 7.55}0.05 <6.9 16 f 0.3 3.0}0.3 1.2}0.2 
VK 22044 1.25 7.35}0.05 <6.2 16 t 0.3 3.5}0.3 1.2}0.2 
VK 22045 1.25 7.35}0.05 <6.2 25 } 0.5 3.5}0.3 1.2}0.2 
VK 22028[) 0.5 5.90}0.05 <5.5 12 } 0.2 2.5}0.3 1.2}0.2 

All cores are available in grades 3B and 4B. 
t) For this core a special collformer can be supplied made of low loss synthetic resin. 
Type number 23 660 48. L15 
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Ferroxcube screening beads and complete chokes 

Beads 

Tyve number Outer diameter Diameter of hole Lensth 
and erode (mm) (mm) (mm) 

56 590 65/36 3.5 f 0.2 1.2 t 0.2 310.5 
56 590 65/4A 3.5 t 0.2 1.2 t 0.2 310.5 
56 590 65/4B 3.5 t 0.2 1.2 t 0.2 310.5 
56 390 28/4B 5.6 t 0.3 0.75 t 0.15 (2 holes) 12 f 0.4 
56 390 31/4B 5.6 f 0.3 0.90 f 0.15 (2 holes) 12 f 0.4 
56 390 30/4B 6.3 f 0.3 1.2 f 0.15 (2 holes) 12 f 0.4 

Complete chokea 

Type number Number oI 
and grode turns 

Max. tmvedance Decrease of impedance 
in the frequency ranee 

Z max. at f 
(kid) (Mcls) 

VK 200 0113B 
VK 200 01146 

VK 200 02/3B 

vK 200 o2/as 

VK 200 03/3B 

VH 200 03/4B 

1'/z 
lYE 

0.35 t 20% 
0.45 f 20% 

2t/q 0.75 t 20 % 

2t/g 0.85 t 20% 

2x 1t/q 0.9t 20% 

2 x 1 r/q 1.0 t 20% 

appr. 120 
appr. 250 

aDPr. 50 

appr. 180 

appr. 50 

appr. 110 

Mc/s (dB) 

10-300 
80-300 

<7 
<3 

30-220 <7 
30-100 <3 
50-300 <6 
80-220 <3 

10-220 G7 
30-100 <3 
50-300 <7 
80-220 <3 

These chokea consist of a bead of ferroxcube with 3 or 5 holes, through which a piece of copper wire is threaded. 



FERROXCUBE 6 

A range of memory cores is available for use in magnetic memories. The table gives the 
dimensions and main electrical data. More extensive data wail be supplied on re9ues[. 

Dimensions (mm) 

6EI 6B1 6D3 6C1 6D5 6F1 

O.D. 3.8 1.95 1.95 1.27 1.27 1.35 
I.D. 2.2 1.30 1.25 0.75 0.80 0.80 
height 1.5 0.60 0.60 0.30 0.40 0.30 

Nominal drive current 
In°„ a[ 40 °C (mA) 350 450 800 500 420 1,170 
Rise time (µs) 1 0.3 exp. 0.2 exp. 0.2 tin. 0.2 exp. O.I lin. 

Read-disturbed output uVl (mV) 90 80 90 35 39 63 
Disturbed zero output dVz (mV) 30 20 30 12 13 22 
Switch time t. (µs) 9 2.5 1.3 0.9 1.6 0.4 
Peak time (µs) 4 1.0 0.6 0.45 0.7 0.17 

The figures [or rVl are representative data at 40 °C and nominal drive-current, with a 
disturb-current of t/z nominal value. 
The cores are 100% tested on limiting values for rVl and dVz under marginal operating 
conditions. This is done by introducing a 10% deviatlon of the drive-currents in the 
unfavourable directions. 
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FERROXDURE 

Ferroxdure is the name given to a class of Dermanen[ magnet materials which in recent 
years were developed by our Laboratories. In Great Britain [he name •'Magnadur" has 

been adopted. 

The outstanding properties of this material are: 

Very high electrical resistivity 
Very high coercive force. 

the firs[ property opens [he possibility of using the magnets in high frequency fields, e.g. 
for biassing ferromagnetic circuits, without introducing eddy current losses. 
The second property makes it possible to use very short magnets or magnet systems with 
a wide air-gap or even without any yoke at all; the high coercivlty prevents the magnets 
from being demagnetized. 
Ferroxdure 1 is isotropic, which means that the magnetic properties are the same In each 

direction. 

The other grades are anlsotropic and show their high quality in one preferred direction 
only. 

Properties of Ferroxdure 

Grode of ferroxdure Fxd 100 Fxd 300a Fxd 250° 

Remanence Br (gauss) 
min. 1800 3700 3200 
average 2000 3850 3400 

Coercivi[y Ha 1500 1600 2200 
(oersted) min. average 1700 1800 2300 
BHma: 0.8 x 10° 3 x 10° 2.3 x 30° 
(gauss oersted) min. average 0.95 x 10° 3.2 x 10° 2.4 x 10° 
Recoil permeability approx. 1.20 I.0 1.0 
B°at (gauss) approx. 18000 18500 18500 
Hea (oersted) approx. 14000 14000 14000 
Electrical resistivity S1 cm > 10° > 10° > 10° 
Curie IemD. °C approx. 450 450 450 
Temp. coefflciem of remanence % I°C --0.2 —0.2 —0.2 

Applications 
Ferroxdure magnets can be used in most cases where up [o now metallic magnets have 
been used, especially when very short magnets are required or systems with a large air-gap. 
Furthermore [hey can be used in high frequency fields without giving eddy current [rouble. 
A few applications are: 

T.V. focusing magnets Bicycle dynamo's 
Loudspeaker magnets Oilfil[ers 
Telephone magnets De-ironing systems 
Biassing magnets In Chucks 

pulse transformers Magneto-mechanical couplings 
relays Toys 
inductance coils. Door latches 

Ferroxdure being a ceramic material, all ahapes are formed by extrusion or pressing in 

L38 dies. Commercial ahapes are blocks, slugs, discs, rings, rode and tubes. 



"TICONAL" AND RECO 

Reco is the name given to the Isotropic materials, i.e. magnets without preferred direction of magnetization. These magnets 
are suited for multi-polar magnetization. 
"Ticonal" magnets are anisotropic, that means they have a preferred direction of magnetization, which is imposed during the 
manufacturing process. 

Remanence Br 
(gauss) 

min. max. 

Coercivity He 
(oersted) 

min. mux. 

(BH),,,o 

(106 x gauss x 
oersted) 

min. average 

Required jie(d 
jor saturation 

Heae (oersted) 

Reversible 
permeability 
(µ,es) 

Electrical 
resistivifY 
(Fe S2 cm) 

Curie-
point 
( °C) 

Reco 1 5,800 6.500 460 510 1.0 1.3 2,500 4-6.5 7U 730 

Reco lA 6,200 6.X00 530 580 1.3 1.5 2,500 5-6 75 770 

Reco 2 6,000 7,000 600 700 1.5 1.8 2,500 4-5 65 810 

Reco 2B 5,200 5,800 730 830 1.5 1.8 3,000 3-4 60 790 

"Ticonal" C 10,500 11,000 680 740 3.2 3.8 2,500 4-5 50 860 

"Ticonal" E 11,200 12,000 610 670 3.6 4.2 2,500 4-5 50 860 

"Ticonal" G 12,300 13,000 600 640 4.5 5.2 2,500 4-5 45 860 

"Ticonal" Gg 13,000 13,400 630 670 5.5 6.0 2,500 3-4 45 860 

"Ticonal" L 13,000 13,700 550 600 4.5 5.2 2,500 3-4 45 850 

"Ticonal" Lg 13,000 13,800 580 620 5.5 6.0 2,500 2.5-3 45 S50 

"Ticonal" X 8,000 9,000 1,200 1,400 4.0 4.5 S,Oo0 2.5-3 50 850 

It should be noted [ha[ maximum values for [he remanence never coincide with maximum values for the coercivity. 
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NOTES: 



PHILIPS TECHNICAL LIBRARY 

comprises 4 series of books: 
(a) Electron tubes 
(b) Light and Lighting 
(c) Various Topics 
(d) Populaz series 
The series (a), (b) and (c) are 6" x 9" in size, cloth bound, gilt. The dimensions of the 

popular series are 5}" x 8~", bound in varnished boards. 

PHILIPS TECHNICAL LIBRARY 
stands for up-to-the minute information on most aspects of electronics, based on the 
experience of actual production in many countries. The authors aze men who do the 
job as members of the world's biggest and moss progressive international electrical and 
radio concern. Their knowledge is placed at your disposal in well-printed and neatly 
produced books and booklets, most of which are published in several languages. Brief 
details as [o the publications relating to electronics and allied subjects are given. 

PHILIPS BOOKS ON ELECTRON TUBES —
INDISPENSABLE FOR EVERY RADIO ENGINEER 

Series (a) on electron tubes, a[ present comprises the following books: 

BOOR I. Fundamentals of radio valve technique, by J. Deketh, 547 pages, 384 illustrations. 
Out of print. 

BOOK II. Data and circuits of receiving and amplifyin¢ valves, 1933139, 405 pages, 532 
illustrations, 22/—.Avery few copies English and French available, 

BOOK III. Ditto, 1940/41, 220 pages, 167 illustrations, 13/6. English out of print, French 
German and Dutch editions available. 

BOOK III A. Ditto, 1946/50, 480 pages, 505 illustrations, 42/—. 
The books "Data and Circuits" II -III and III A give a complete survey of all receiver 
and amplifier valves turned out by Philips from 1933 to 1950 regardless whether any 
particular types are still produced or not or are available in all countries. 

BOOK fII C. Data and circuits of television valves, by J. Jager, 22S pages, 246 illusV ations 
This book deals with a complete series of modern valves for television receivers. Out o 
print, German, French and Dutch editions available. 

BOOK IV. Applications of the electroNc valve in radio receivers and amplifiers (Vol. 1), 
by B. G. Dammers, J. Haan[jes, J. Otte and Ir. H. van Such[elen, 67 pages, 256 illus-
trations. A book for engineers and technicians engaged in the development of 
receivers and amplifiers. Out of Drint. 

BOOK V. Applications of the electronic valve in radio receivers and amplifiers (Vot. 2) 
450 pages, 343 illustrations. Out of print, French and German editions available. 

BOOK VII. Transmitting valves, by J. P. Heyboer and P. Ziils[ra, 300 pages with 256 
illustrations, 12 tables, 37/—. 

BOOK VIII A. Television receiver design, 1st. Monograph: I. F. Stages by A. G. W. 
Ui[jens, 188 pages, 123 illustrations. Out of print. French and German editions available. 

BOOK VIII B. Television receiver design. 2nd. Monograph: Flywheel synchronization of Ml 



faw-tooth generators by P. A. Neeteson, 160 pages, 120 illustrations. Out of prin [. 
French and German editions available. 

BOOK IX. Vacuum valves in pulse technique, by P. A. Neeteson, second revised end 
enlarged edition, 202 pages, 155 illustrations, 28/6. 
In this book a method is developed [o analyse networks containing vacuumtubes and 
subiected to large, suddenly applied signals, thereby treating the tube as anon-linear 
network element. I[ makes the new insights and methods of calculating and designing 
pulse circuits with vacuum tubes accessible to everyone interested as it covets the wide 
Held of Such electronic equipment as computers, scalers, pulse-modulation Systems, 
radar, television, [elemetering, telephony, telegraphy, and so on. 

BOOK X. Analysis of bistable multivibrator operation, by P. A. Neeteson, second revised 
and enlarged edition, 100 pages, 40 illustrations, 18/6. 
Extended analysis of the transient behaviour of the bistable multivibra[or circuits. To 
this second enlarged edition some new bistable multivibrator circuits are added together 
with [heir appllcation in binary or decimal counters. 

BOOK XL UHF Tubes for communication and measuring equipment, 70 pages, 76 illus- 

The use of electroNe apparatus operating at frequencies of 300 Mc/s and higher is 
extending In radio and radar for communication and navigation, balloon sondes, etc. 
This book describes in detail [he tube ra❑ge for UHF and SHF waves. 

BOOK XQ. Tubes for computers, 63 pages, 59 illustrations, 10/—. 
The electronic tube, in its funetfon of inertialess switch, is one of [he essential component 
parts of an electronic computer. Though [he fundamental operation and set-up of these 
tubes are the same as those for amplifying purposes, [his particular application is rather 
unconven[lonal. The computer tubes described in Ihls book are specially designed for 
[his use and consequently answer [he speciHe demands that are imposed on them. 

BOOK XIII. IndusMal reMBying tubes, 126 pages, 100 illusva[lona. 16l—• 
It is well-known that for charging batteries and, 1n many cases, for feeding arc lamps, 
welding and various other industrial apparatus, direct current is required. Since, however, 
most mains are A.C., the power required for such purpose has to be converted Into 
D.C. This is done most reliably and most efftcienUy with the aid of electronic tubes 
rectifiers. In this book details are given of a range of rectifying tubes specially developed 
to meet the highest requirements. 

To this aeries also belong the tollowing cew books: 

BOOK XIV. Televialoq deBectlon systems, by A. Boekhorat and J. Stolk, 236 pages. 145 
Hlusirationa, 5 photos on art paper. 
Followla8 as Invoduc[ory first chapter, some attention is paid to the picture tube 
Itself and to its auxiliary components, including focusing and ion trap magnets. 
More detailed attention is given to the picture faults which may occur. Mathematical 
analysis of these faults would lead us too far from our subiect and has. therefore, been 
omitted, only a physical interpretation having been given. After a abort analysis of a 
deflection unit for 110° de6ection, which has been developed In the Mullazd Research 
Laboratory at Salfords, the greater part of this work ie devoted to the theory and design 

M2 of the line-QeGection and frame-de8ectioa clrcutu. 



BOOK XV. Magnetrons, by K. Hinkel, 104 pages, 55 illustrations, and 4 pages photographs 
On art paper, 23/6. 
The book is meant as an introduction for technologiata and students [o the applications 
of microwaves in general and magnetrons in particular; especially to the physical 
background and properties of this kind of tube. 1t is short, clear. and well-illustrated 
with both photographs and circuit diagrams. 

Some interesting books in the Beld of electronics and allied sublee[s which are published in 
series (c) follow here: 

Dry-battery receivers with minismre valves. by H. Rodenhuis. 242 pages, 227 illustrations. 
34/—. 
The design of receivers for use with directly-heated valve types differs in many respects 
from that of sets intended to work with indirectly-healed valves, and designers of the 
former who aze not sufficiently acquainted with the appropriate circuits will necessarily 
encounter a number of problems. 
This book was written primarily in order to help [he designer in solving such problems; 
one chapter has been devoted exclusively to the question of the current supply. 
This book may also be of value to service technicians. The different makes ofdry-battery 
receivers are all very much alike, as far as their circuitry is concerned and the circuits 
given in the last chapter may be regarded as representative for the whole field. The data 
given include sensitivity values for nominal and reduced supply voltages, in order to 
provide a complete picture of what may be expected from a given circuit. This book is 
written in simple language, with a minimum of mathematics so that [he hobbyist and 
amateur set builder may have no difficulties with the contents. 

From the electron to the superhet. by J. Otte, Ph. F. Salverda and C. J. van Willigen. 
A simplified course for the radioservice man; 42 lessons with a summary, questions and 
answers, 700 pages, 11"x 7~", 722 iliustratlons and 11 circuit diagrams, bound in one 
luxurious volume, 5716. 

Industrial electronics handbook, by R. Kretzmann, 3rd enlarged edition, 2nd print, 310 
pages, 326 illustrations, 44/—. 
This authoritative [ethnical manual is distinguished from other books in the field in 
that it is largely devoted to a detailed descriptive study of successful modern devices 
of many types, with numerous circuit diagrams and photographs. 
II will thus appeal to the engineer who is already responsible for the maintenance of 
such plants and wants to extend his mastery of the detail and his knowledge of other 
devices using electronic principles. 

Industrial electronics circuits, by R. Kretzmann, 200 pages, 206 inustrations, 371—. 
An indispensable sequel volume to the author's Handbook on electronics. 
The book contains, for all branches of industry, electronic circuits, that have been 
proved in practice. Those circuits that have not proved worth their white in actual use, 
have rigidly been excluded. 

The cathode ray oscilloscope, by J. Czech, 352 pages, 405 illustrations, 60/—. 
This book describes in great detail [he construction, use and applications of [he oscillo-
scope. Some 704 original oscillograms, all [he work of the author, give a highly im-
pressive view of its capabilities. An authoritative book for students at technical colleges 
and universities, for engineers and scientists in [he laboratories and factories in the 
fields of electronics, acoustics, optics, mechanics, etc. The text covers, in an extremely 
lucid manner, theory and design techniques relating to modern oscilloscopes and ample 
information is provided on means of using the instruments. 
To this series also belong the following cew books: M3 



JuoeUoe trahsistors in pulse circuits, by P. A. Neeteson, 152 pages, 105 lllusvaUons, 28/6. 
The transistor with all its advantages will play a dominant pazt in the development of 
such applications, for which numerous electronic Switches are required; especially where 
bulky equpment is concerned. 
This book studies [he behaviour of networks !n which )unction vansis[ors are used as 
switches, with a view to et&cient use and new aDPUcations. The invoductory chapters 
on the different types switches and fundamental pulse circuits are followed by a thorough 
study of the function transistor in various circuits. 
The vestment wID be acceptable to a very large circle of readers, state In describing 
the potentialities of the new semiconductor device, mathematics and circuit analysis 
have been kept to a minimum. 

From mieroDhone to ear. Modern sound-recording and reproduction techNque by G. Slot, 
thud enlarged edition, 268 pages. 110 illusvations and 31 photos on art paper, 22/—. 
As the title suggests, we entire chain from microphone to loudspeaker is discussed and 
ample attention is Daid to all factors, on both the recording and play-back side, which 
ultimately affect the 9uality of reproduction or which are of Importance when new 
equipment is bought. There are chapters devoted to recording and record manufacture 
and to the principal features and utilization of pick-ups, record players, record changers, 
tape recorders, amplifiers and loudspeakers, and In this enlarged edition special attention 
has been paid [o the applications of Stereophonic recording and reproduction. Simple 
and inexpensive [es[ methods for evaluating the quality o[ an installation have been 
Included, while the importance of room acoustics has not been overlooked. 

Forrites. Physical properties of ferromagnetic oxides in relation to Wev appllca[ion. Hy 
J. Emit and H. P. J. WUn, 373 pages. 244 i0usvations, 75l—. 
The most Important development in ferromagnetism In recent years has taken place 
in the area of magnetic oxides, the term "ferrates" being treed to refer to all those con-
taining iron as the maior metallic compoeent. 
This book provides the reader with an Insight into the properties of Cerrltes, on an 
intermediate level. The chazacteristics of ferrltea that are of importance for application 
purposes are presented and discussed and, whenever possible, explained in terms of 
inMnsic properties. 
Since many properties of the ferrates strongly depend on their exact chemical composition 
and microscopic physical svucture, a Worough familiazity such as the authors possess, 
with the experimental details, is of special importance. The authors deal with many 
theoretical problems of phenomena occurring in these materials during processes of 
magnetization, and make greater use of simple physical models than of rigorous mathe-
matical dedvationa. 
These artificial magnetic materials are now of first-rate economic importance and are 
used throughout the elecvonics industry, e.g. radio, television, telephone and telegraph 
services, rCCOrding eDDazatus, measuring BDDazatUS, WVaaOniC apparatus, Proton ac-
celerators, motors and 8eneratore and magnetic couplings. All scientists and technicians 
engaged in these, as well as metallurgists and inorganic chemists will be glad of such 
an authoritative but readable study. 

Ma¢cetie souhd recording, by D. A. Snel, 230 pages. 162 WusvaUoos. 16 photographs oh 
art paper with 37 photos, 26/6. 
Magnetic recorders are used not only for recording and playback in [he home but also 
to provide sound effects for plays on [he radio and on [he Stage. to record talking levers. 
radaz and television Images, [o record messages to and from aircraft and even to record, 
and playback at predetermined Intervals, the readings of instruments in sateLLi[es far 

M4 out in apace. 



Despite the fact that magnetism, as a natural phenomenon, was known to the ancients, 
the how and why of magnetic recording is still to some extent shrouded in mystery. 
The obiec[ of [his book is partly [o dispel some of the mystery and paz[ly to focus more 
attention on [he variety of possible uses for recorders. 
Principal attention Is given to the mechanical and electrical design of simple recorders. 

Tube and semiconductor selection guide, 1960/61 by Th. J. Kroes, 200 pages, many illus-
trations. Publication: September 1960. Price 13/6. 
The 1960/61 edition is much more practical in that the complete interchangeability list 
Is included which makes the use of the book so much easier that really it will prove 
indispensable to anyone who has to handle tubes in practice. Another valuable feature 
is [hat also aze included the base connections of all preferred types. Indispensable is 
the book also for a service dealer who cannot very well keep stocks of all types of tubes, 
even if it were only one tube per type. Therefore this book which ranges the tubes and 
semiconductors in order of their function and characteristics, so that with a minimum 
of stocks the requirements can still be filled, is exactly what he needs. 

To this series also belong tho following new books: 

Diodes and transistors. Theory, by G. Fontaine, 475 pages, 5}" x 8}", 445 illustrations in 
multi-colour print. 
In a capable and very efficient manner the author succeeded in exposing [be mechansm 
and functioning of transistors and their applications. In explaining this more use is 
made of drawings and characteristics rather than mathematical treatment. A very 
original way of instruction, which has proved Its practical value. 
[n another volume, which is in active prepaza[ion, [he same author deals with the use 
of semiconductors in practice. 

Large signal behaviour of transistors, by C. le Can, K. Hart and C. de Ruy[er, 236 pages, 
105 illustrations and 4 pages with high 9uality photographs on art paper. 
This book deals with the steady state and transient behaviotr of Junction diodes and 
transistors and gives a detailed description of the kind of behaviour that may be expected 
from a Junction diode and transistor, respectively, in an electric circuit once the various 
specifications (ratings, characteristics, etc.) are known. 
In this study a compromise has been attempted between the simplification and ideal-
isation of the physical picture to such an extent that an exact mathematical treatment 
is possible, and the pure experimental approach. In this way both a calculation of some 
basic phenomena and a 9ualitative explanation of most others which aze encountered 
is practice, are possible. 

Dosemeters for X-ray dia¢aostics, by K. Reinsma. 102 pages, 40111ustrations and 18 tables. 
In a recent report of the United Nations much attention has been Daid to the use of 
X-rays and [he radiation danger which is related with it. 
In this book measuring instruments are described which make it possible to determine, 
both rapidly and relatively simply, the total energy absorbed by a patient during a 
medical examination with X-rays. 
In this connection the results with their conclusions of measurements executed with the 
described dosemeters on about one thousand patients of two Dutch hospitals aze further 
to be found and in a sepazate chapter attention is paid to the calibration of dosemeters. 

Electrical breakdown of insulating liquids, by J. A. Kok, 164 pages, 47 illustrations and 
9 photos on art paper. 
This study describes a view on the mechanism of electrical breakdown of liquids serving M5 
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as insulation or dielectrics and may explain many of the features encountered in break-
downs and breakdown tests. 
It aims at opening a direct and useful road towards a more complete understanding 
of [he various problems connected with oil breakdown and deterloraUon. 

Photo-electrle devices 1n theory and practice, by Harley Cazter sad M. Donker, abt. 200 
pages, 90 illusvations. In active preparation. 
The literature of Photo-electricity a[ the present time is not extensive. Almost all the 
avallable material either assumes that [he reader is well acquainted with all [he acientlftc 
principles involved in photo-electric phenomena or is only based on the quantitative 
data and other practical information. 
In order to reduce the risk of "text-book" treatment and to prevent the more advanced 
reader from becoming bored by too many simple explanations in the main text, a number 
of such explanations, and also some definitions oC technical terms will be given in 
footnotes throughout the book. 
In [he book the operation of the Dho[o-electric devices is linked with the basic scientific 
principles and the descriptions of practical applications are given in the hgh[ of [he 
latest experience and developments. 

Television, by F. Kerkhof and W. Werner, 450 pages, 404 illustrations, l6 Pages photographs 
and I folded char[. Second edition, revised and enlarged. 
During the past few years we have witnessed very rapid developments in the Geld of 

television and its associated techniques. In this new edition the recent advances are 
fully discussed. 
In the very near future a second volume will be published by [be same authors, partly 
handling about a few diagrams and circuits of black-white television receivers. The 
greater part of this second volume, however, deals 1n full detail with colour-television. 

Introduction to TV-servicing, by H. L. Swaluw and J. v. d. Woerd. Second edition, com-
pletely revised and brought up-to-date by W. Har[wlch and G. Kroll, 292 pages, 345 
illustrations, including 95 pages of photographs showing screen pictures of faulty or 
incorrectly adiusted receivers, and 2 folding diagrams. 
The great demand and [he Dositive reception of [he firs[ edition have encouraged the 
editors [o revise [his book completely. The circus[ descriptions are entirely based on 
the latest model of a TV receiver and an up to date Ilst of the latest teat instruments 
with a detailed descriptlon o[ [heir uses is given. Ttila book lists only those fundamental 
aspects of television and test instrument technique that are of importance to the service 
[echrdclan. 
Recommended [o radio and television technicians, to students in Technical Colleges 
and Radio Schools and to all Interested in [elevislon who wish to acquire a sound 
practical knowledge of television servicing with special reference to the 525 and 625 —
line system. 

How [elevislon works, by W. Holm. An illustrated non-mathematical account of its 
principles. 325 pages, 5}" x 8}", 260 illustrations and 8 full-page photographs. Second. 
enlarged edition. 
Here an attempt is made to bring [be essence of television nearer to the great mass of 
readers and [o explain i[, in a comprehensive way and starting from ftrst principles. 
I[ is not a dry text-book, but aims a[ giving an approach to all the Droblems, even the 
difficult ones, in a lively and entertaining way. 
In a separate volume the author will describe with [he same well-known clarity [he prob-
lems concerning the colour-television. This book la well-illustrated with some 4-colour 

M6 111ustra[lona and is in a very active state of Dreparatfon. 



Mechapicai vibration, by G. W. van Santea, 3rd enlarged edition, 360 pages with 251 
illustrations. 
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. 
[t is a guide to the solution of problems encountered in daily practice 1n research and 
engineering laboratories and will be welcomed by designers of machines, automobiles, 
aircraft, ships, all kinds of instruments; by architects and sound and acoustics engineers; 
by physicists and material research workers, and by seismologists. 

POPULAR SERIES 
The "Popular SeAes" preseo[s books of rather wider interest. examples being: 

Valves for A.F, amplifiers, by E. Aodenhuis, 140 pages, 94 illustrations and 5 double-size 
schematic diagrams. In colourful binding. 
A practical handbook for the construction of amplifiers, with full descriptions and 
details of 8 circuits. Out of pHnt, a few copies French available. 

Remote control by radio, by A. H. Bruinsma, 104 pages, 74 illustrations. 91—. 
An amplitude modulation and an impulse modulation system. 

Germanium diodes, by 5. D. Boon, 90 pages, 72 illustrations. 
As an initial example of [he introduction of semiconductors. [His booklet deals with 
the germanium diode, whose properties, simpllclty, small size and reliability are shown 
to the full. Out of print. a few copies German available, 

Ap IntroduMion to the cathode-ray oscilloscope, by Harley Caz[er, A.M.LE.E., second 
reset and enlarged edition, 132 pages, 99 illustrations and 3 folded circuits, 16/—. 
A masterly treatment in simple language with no offense to the expert and highly 
Interesting [o all who have a nodding acqualn[ance with electronic circuits. 
[n this new enlarged edition a section about phase distortion is added to ampifiers for 
vertical voltage and the last chapter 3s fully revised. I[ describes together with their 
circuit diagrams three complete cathode-ray oscilloscopes. In each case the circuits aze 
fairly simple and the designs are based as faz as possible on [he use of commercially 
available components of normal tolerances. The construction of these Instruments 
should be well within the capacity of the serious experimenter or hobbyist. 
The various chapters deal with the principles and construction of the cathode-ray tube 
itself, and with the subsidiary apparatus and circuits which, with [he tube, comprise 
the cathode-ray oscilloscope. A number of practical applications of the oscilloscope are 
briefly described. Technical information and data on commercial cathode-ray tubes 
suitable for use in osdlloscopes are given, and [he final chapter contains [he design. 
circuits and specifications of several complete instruments. 

Hi-Fi amplifier circuits, by E. Rodenhuls, 116 pages, 64 tilus[rations, 16/—. 
Until a few years ago, "Hi-Fi" (high fidelity sound reproduction) was an ideal which 
could only be approached by a few amateurs who could afford to pay large sums for 
their equipment. Nowadays the situation is very different. 
The quality o[ available "signal sources" (long-planing records, FM broadcasts and 
magnetic recording tape) and of reproduction equipment (amPHfters, pick-ups, turn-
tables, loudspeakers, etc.) has been strikingly improved; growing interest has led [o 
rapid increase in sales, and this in [urn has had a most welcome effect oa the prices at 
which makers can offer these devices. 
This book describes a number of pre-amplifter circuits which glue high-quality results 
and can be built at a reasonable price by anyone who has acquired the minimum skills. 
Besides the choice of set-ups the book contains lust the practical information and tips M7 



necessary for the best results. The book is Intended for those who are interested In 
building and experimenting with high-quality amplifiers; for the manufacturer of Hi-Fl 
equipment on a modest scale; for sound engineers and service engineers; in short for 
all whose business or pleasure it is to make use of these excltlng new techniques. 

Practical robot clrcW[s, by A. H. Bruinsma, 2nd edltlon, 144 pages, 53 illustrations, 
8 photographs on art paper, 4 folded circuit diagrams, 1816, and 

Multivibrator circuits, by A. H. Bruinsma, 2nd edition, 76 pages. 41 illustratlons, 10/—. 
The book Practical Robot Circuits offers the reader a detailed description of two robot 
systems that have been developed as demonstration models. It shows clearly how robot 
circuits operate and gives an impression of the tremendous possibilitles dormant in 
such circuits. 
A "robot" is generally defined as a machine with an external resemblance to man or 
beast, and which is able to perform (usually limited) ac[tons associated with living 
beings. This conception differs from the author's point of view: a robot 1s a circuit 
or machine capable of reacting independently and unfailingly to certain stimuli applied 
from without. It goes without saying with such a wide definitlon there aze many kinds 
of circuits that have to be considered for applica[ioa. 
In practice it appears [hat almost any problem [hat arises in the so-Called electronic 
brains and nerve systems can be solved. or solved better, by making use of different 
kinds of multivlbrator circuits and auxiliary gate circuits. 
The rather new field of squaze-wave voltages and of pulse voltages derived therefrom 
otters so many possibilities that a detailed discussion of them is given 10 [he book 
Multivlbrator Circuits. 
Both books can be read Independently, but even those who are already familiaz with 
the principles may wish [o read both of them so as to follow this discussion of [be way 
1n which they are applied In practice. The books offer a wealth of very practical 1n[or-
maUon. 

Industrial electronics apparatus. Steps in design and maintenance by P. van der Ploeg, 116 
pages, 22 illustrations, 33 photographs on art paper, 10/—. 
Through the fast development of industry fresh fields of applicatlons are discovered 
almost dally and n construction elements contlnually widen [he scone of industrial 
electronics in our daily Ufe. The business of ensuring that the equipment is always in 
efficient working order will remain one of [he most Important aspects of both con-
struction and general maintenance. 
The obiec[ of [his book is [o show both the designer and the service-engineer [he extent 
to which uoublefree operatlon of elec[roNe equipment is dependent on the little things 
that matter in the design, production, use and maintenance. The development of a 
typical item of electronic equipment Is traced step by step in a logical classification from 
the first experiment 1n [he laboratory to the production and subsequent maintenance 
of the final unit. Throughout [he book practcal Ups and hints aze given. 
For convenience' sake the second part of the book contains some general remarks on 
the interpretatlon of tube data with pazticulaz reference to gasfilled rectlflera and 
thyratrons, which aze often used ip industrial control equipment. 

Thyratroos, by C. M. Sweane, 100 pages, 68 illuatratlons, 4 photo-pages on art-paper, 
13/6. 
The growing Importance of electronics in industry has necessitated the design of tubes 
specially suitable for industrial use. Control or switching operatlons on comparatively 
large currents or high frequencies are often needed; for these purposes high vacuum 
tubes are less suitable and gas-filled tubes of various kinds are employed. This book 

MS deals with one of these gas-filled tubes, the thyratron. 



'Phe great advantage of a thyratron is its use as a fast awltching device: it combines 
the [unctions of apulse-controlled fast switcher and a regulator. 
In a simple way construction, operatlon and electrical characteristics of thyratrons are 
here explained. Chapters are devoted to the basic circuits of these tubes and their 
application in simple industrial devices, for instance relay circuits, timing circuits, 
d.c./a.c. convertors and automatic circuits to regulate the speed of electde motors and 
[o stabilise rectifiers: apphcatlons in which thyratrons show to full advantage. 
The book employs only the most elememary mathematical expressions and operations; 
it is intended for those who wan[ to get a general impression of one currently rather 
important field of industrial electronics. 

Usin¢ transistors, by D. 7. W. Slobbema, 134 pages, 138 illustrations, 16/—. Second en-
larged editlon. 
Since the introduction of semiconductors as circuit elements the transistor has passed 
through a period of radical and rapid development. which even to-day has by no means 
come to an end. Like the electron tube, [he transistor is suitable for amplifying input 
signals, but it differs from them In a number of essential properties. These properties, 
such as small dimensions, low weight and low losses, Justify its appllcadon in preference 
to electron tubes in devices sublet[ to shocks and vibradons, in portable apparatus, etc. 
This book provides a simDllfied summing up of facts about transistors and their circuits, 
gives a sound background on electron theory and shows exactly how the function tran-
sistor works. It then describes circuits with transistors as amplifying elements. Only 
those circuits have been chosen, which have proved their worth in practice. 
In the last chapter some simple examples, which [he amateur ezperimen[er can build 
without difficulty, are discussed. 
Without undue mathematics, the author has succeeded is explaining practically all the 
arrangements frequently used In practice. 

Descriptive, Illustrated leaflets available. Orders tau be Dlaced through any bookseller. 
In case oI difficulty please apply to the publishers: 

CENTREX PUBLISHING COMPANY, 

2, Cederlaan, 

EINDHOVEN — Holland 
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Explanation of 
Technical Data 

EXPLANATION OF TFL. TECHNICAL DATA OF PHILIPS TRANSMITTING TIfBES. 

I. GENERAL 

I-1. In this section of the Electronic Tube Handbook, data end 
rvee are given for transmitting tubes and associated rec-

tlfyiagutubea. 

I-2. The tubes of this section may be classified in three groups: 

a. preferred t,+c ca, mmended for use in newly designed equip-
went. 

b. maintenance t;,; ceo ,.although in production, these tubes are not 
mmended for newly designed equipsent. 

c. atockronl~ t~pes~ dncgeneral these Lypee c n only be delivered 
fmm stov4.After some time they may no long-
er be available. 

Zn this Handbook full particulars are given of preferred 
end maintenance types; date of stackronly types are given only in 
condensed form, omitting operating conditions. Data on obselete 
types are not submitted at all• 

A list of preferred, mnlntenmce end stock-only types ie to 
be found on a separate sheet following the index. This list will 
be compiled and published again at regular intervals. 

I-3. classification of the technical data 
The technical data of the transmitting tubes may be clesai-

fiedunder three headings: 
e. characteristic date 
b. operating co:ditiona and limiting vnlues 
c. characteristic curves 

We have tried to word the necessary imfonoation concerning 
the operation of the Lubes so ea to ensure quick handling of the 
corresponding data. 

II. CHARACTERISTIC DATA 

II-t. The characteristic data on t}ie first pages corresponding 
to each type comprise vnrfoue general information indepen-

dent of any. specific kind oC operation. These date e.g. that o 
filament current;'emplification factor, mutual conductance, capan 
citances, etc. should be regarded as pertaining W an average hDe 
representative of that particular type. 

II-2. Filaments, henters 
The published nominal value of the filament (heater) volt-

age is generally the value Lo which the voltage ~atld be adjusted. 

3.3.195 
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Explanation of 
Technleal Data 

The published filament current is a erage value, consequently 
deviations from Lh1s value may occur in practice. 

If series feed of the filaments of transmitting tubes 
desired, the user Ss invited Lo apply to us for the necessary in-
formation. 

In the ca o£ D.C. fed cathodes the polarity of the fila-
ment voltage must be changed regularly for instance each month. 
This ensures uniform veer of Lhe filament and consequently longer 
life. This change-over is necessary especially in the case of 

tubes with external anode. 

II-2a. Aire tungsten cathodes (A-cathodes) 
The published filament voltage is the innxLmun voltage that 

can be required fore new tube to supply the rated output power. 

But in most cases a lover filament voltage will suffice end this 
of course will result in a correspondingly lanper life. In order 
to fecll itete Lhe ad)ustment of the filament voltage, very Lube 
with tungsten cathode is supplied vita a list stating the emis®on 
of that tube a e function of the filament wltsge. Prov.]ed 
the necessary emission cur ant Ss known, the filament wltsge can 
be simply ad)usted to the exact value required in each particular 
ease. 

Another method of adfusting the filament voltage of each 
tube with pure tungsten cathode is to decrease the voltage until 
the desired output power or Lhe maximum permissible distortion is 
reached. When modulation is applied the voltage should be adjusted 

so as to obtain the peek output power. 

AdJustment of Lhe filament wltsge will have to be repeat-

ed regularly, for instance monthly, or ae soon ae the output has 

reached too low a value or the distortion becomes Snadmiseibly 
h Sgh. 

The nominal value of the filament wltsge ehossld an no 
account be exceeded, ee otherwise the life guarantee will be void. 

If, however, the emission current becomes too low after the expiry 

of the guarantee period, the filament voltage can ba raised above 

the nominal value. 

The meter far measuring the filament voltage should be wn-
nected directly Lo the filament terminals of the tube and should 
have an accuracy of • 1$ Sn the wltsge range concerned. In gene-
ral St will be n cessary to checx the meter monthly with a preci-
sion inatrument.e

In order Lo allow for mains wltsge fluctuations it will 
be necessary to apply automatic control or control by hand of the 
filament wltsge when the tube Ss used with nominal filament vdt-
age at nominal mains voltage. When the tube is used with lower 
filament voltage without control, this will be penoiseible only 
when the mains wltsge tluctuatlona do not cause tae nominal fi-
lament voltage to be exceeded. 

II-2b. Thoriated tungsten cathodes (B-cathodes) 
In order to attain the mazlmwe life of these cathodes, tae 

filament voltage should be as Weer as pooaible to Sts rominal 

939 Oo62 T702 
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value. Hoth under enl overheating may be harmfwl.The deviation 
from the published nominal filament voltage must never ezeeed 
t 59L. For measuring the filamaat voltage see section ZZ-2a 

II-2c. Directly heated oxide coated cathodes (C-cathodes) 
For marimum life the filemeat voltage should be ae near ae 

possible to its nomtml veins. The maximum permieeiDla temporary 
deviation Se a 10¢,far maroury-vapcur filled valves ±; 5~ 

II-2d. Indizectly heated oxide coated cathodes (F-cntbodee~ 
For ad~uetmant of the heater voltage sea section II-2a The 

occurrence of N.F. voltages betveen heater and cathode mqy glue 
rive to faulty H.F. Sneulatlon and high N.F. losses, necessitating 
high driving power and increased cathode temperature. Those voit-
agea should therefore be avoided by hy-passing the banter to cath~ 
ode ineulntion ana decoupling the heater at Y.H.P. end U.N.F. The 
D.C. voltage betveen heater end enthode should be ae lw a• poe-
eible and de PSnitely below the ral avmt limiting value. 

II-2e. Svltchia¢ on the filament voltage 
If a ma:ieaw svitchiag-on value of the filament ciarent Se 

not stated So the publlcatlone, awitehing on at full fil®ent 
voltage Se permissible. 

IL ehauld be atre seed that the published valueq d[ the 
maximum permissible filament aurrent during switching on, refer 
to the absolute maximum of the Snetantaneone value uMer the most 
unfavourable conditions. In the case of A.C, feed this will exist 
when avitc6lag on ds performed at the inetantamoue peek voltage 
of the highest mama voltage that may occur. Calculation of the 
filament circuit, having regard to the maxima current during 
switching oa, Se possible when the cold reeietmce and the fila-
ment current to voltage curve are given. The wont use in practice 
Se a filament transformer with high mgnetic leakage or a aeries 
choke or resistor Sn the primary of Lhe transformer. Thin choke 

t resistor may be short-circuited, ar not, by manna of n relay af-
er a delay of, eq, 15 seconds. Generally one awitehing stage 

will eutfioe. 

A simple check ae to whether the filament ¢urreot is not 
xceeaea auriag evitehing oa can ba .sae with the aia or a cali-
brated cathode-ray oae111eecope connected directly to Lhe fils-
ment termlanle, the maximum perms eaible voltage during switching 
on being found by the product of the published maximum value of 
the current during switching on aM the ¢old reeietance. 

II-2f. Bv-casein¢ of the filament 
where tubes with dSreetly heated cathodes are concerned 

prowl eion hoe to ba made for the filament terminals to have the 
same H.F, potential. In the Y.H.F. end U.A.F. sago by-passing 
with capacitors will, therefore, be particularly necessary. 

II-2g. Position of the filament 
If necessary, the mounting position of the tube in stated 

under the charaoterietic data. 
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II-7. Switching on of the epode voltage 
9nleea prescribed othexviae, eimultaneous avitching on of 

filament and anode, grid and screen-grid voltages Ss permissible 
for tubes with internal evade. M'hera tubes with external Hoods ere 
concerned the positive voltages should be applied only when the 
cathode has reached its operating temperature, which can be check-
ed by means of the filament current.Por racti~ing tubes the nec-

sary minimum delay between Lhe switching on of Lhe filament 
and of Lhe anode voltage Ss gives under Lhe characteristic data. 
The actual delay required depends on the ambdeat temperature dur-
ing starting and can be reed from the curve giving the tempera-
ture increase of the Condensed mercury against t1m. 

II-4. IC the filament ie fed with D.C. the anode return lead 
should be connected Lo the negative end of the filament. 

If the filament is fad with A.^,. the anode return lead should De 
connected to the transformer mid-Lap or to a tapped resistor 
shunted over the filament. 

II-5. Inter-electrode caoaci tancea 
The published values of the various capacitances are aver-

age values measured on Lhe cold tube, without operating voltages; 
individual deviation may, however, occur. 

The meaning of the various symbols for capacitances can be 
found Sn the appertaining lint. 

The ¢apncitances of each system, ee well ea the Snter-
electrode capacitances rose the anode and grid circuits in 
pooh-pull c action en! published in respect of tubes with double 
electrode ayateme intended aped ally for push-pull operation. 
These latter ¢apacitancea are indicated by Co and Ci respectively. 

II-6. Amalification factor u Had mutual conductance 5 
The published veluea e< rage value e, and indlvldusl 

devintiona may occur. Normally the anode currant at which the 
values have been measured, Se motioned. 

II-7. Saturation c ant Isat 
Each one o£ the large t~lbes with pure Tungsten cathode i 

aarked ai th the value of the filament voltage at which the eats 
oration current has a specific value. 

II-B. Accessories 
Proper functioning of the transmitting tubes can be guar-

anteed only if accessories have been supplied by the tube m -

facturer or h¢ve approved by same. This applies to sockets, 

cooling clips, etc. 
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III. LIY.ITIIG VALUES 

III-1. By limiting values are meant the maximum 
of the vnrSous tube data. They 

ell operating conditions together, or for each 
tion. In th¢ former c e the lima ring valves 
s general physical maxima, in the latter c 

fazed with reference to the particular kind 
Snstance the limiting value of the anode 
modulation is Sn question then a value that 
lated Condition is given. This vain¢ is, however, 
physical maximum, since at 100$ modulation 
is higher than that Sn the unmodulated state. 

III-2. The limiting values are applicable 
frequency mentioned in each case. When 

frequencies the limiting values should be 
with the curves published for each type of 

III-3• Deratinv of the lima ring values 

perml asible val-
are given either for 

particular applica-
should be c nsidered 

e the maxima have been 
of operation. If for 
diaeipation for anode 
ref era to the unmodu-

loner Lhw the 
the anode dissSpetion 

only up to a maximum 
operating at higher 

decreased to correspond 
tube. 

fora specific 
table, mentioning the 
each case. 

have been expressed 
have been ex-

twgsten filament 

If no limiting values have been published 
application use can be made of the following 
Berating factors which have to be applied in 

The values valid for classC telegraphy 
ea wily; Lhe limiting yelues for other applications 
pressed as the ratio to this wiry. 

Mo = twgaten filament fh = thoriatad 

Ye Ia Tg Wia We Wg2 

H.F, class C 
telegraphy 1 1 t 1 1 1 

Anode modulation ~ 0.6 0.833 1 0.67 0.67 0.67 
Wo 0.8 0.5 1 0.4 0.4 0.4 

N.F. class B T7i t 0.833 7 0.833') 1 0.67 
uo t 0.5 t 0.5 1 0.5 

L.F. Blase B t 1 1 t 1 1 

L.F. class AB 1 1 1 1 1 1 

L.F. class A 1 1 Wa 1 1 

Self-rectifying 'Ih t.13 0.53 0.53 0.66$ 1 
oscillator Wo t. t3 0.3z o.3z o.4 1 

1Wo-phase half- Th 0.9 0.89 0.89 1 1 
wave vithaut filter Wo O.q 0.6 0.6 1 1 

~) or 1.5 We
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The voltage supply with the aid of a }phase rectifier with or 
without filter is equivalent to D.C. supply. 

The above-mentioned derating factors are determined only 
by the special conditions appertaining to the ptp•sieel limits of 
the tube, and do not therefore contain arq safety margins. WTere 
mains voltage fl-etuationa can be expected the actual derating 
must go oa, until tue Berated values era not exceeded et maximum 
mains voltage (see section III-4J. The nature of operation, e.g. 
the industrial application of E. F.heating aenerators,nay else r - 
quire a further safety derating because of the rough nature of tte 
operation (see section V-5). 

III-4. Following common practice the limiting values of trms-
mitting tubes have been given as absolute maxima. This 

ens Lhat Lhe maxima should never on aro account be a ceeded for 
instance by mains voltage fluctuations, deviations inxthe values 
of the circuit parts, tolerances Su the tube properties or meter 
deviations. 5ach "limiting value" should be regarded Sndepandently 
of other values, eo that under no circumatmcea it ie permitted 
that aqv '7lmiting value" be exceeded. If, for inatmce, the anode 
voltage is decreeae11d to a value lover than its '7lmiting value? 

c t: rent 
~cr~snodabd~ssipa~ion;d the "limiting value" of anode 

3 
Unless explicitly mentioned otherwi ee, the "liadting val-

ues" nra referred to D.C. 

III-5• The voltages (V e, Vg, Vgp, etc) mentioned under "limiting 
values" should not be exceeded, not even with the cold 

valve. Special attention should be paid to this point in regard 
to screen-grid supply with a series reai ator. 

Yhen designing equipment intended for nos-stabilized mains 
vol togas, the maximum mains voltage occurring will determine the 
noml nel operating voltages of the tubes; these have to be lower 
than the "limiting value a". 

Should it occur that Lhe tran®Stiing tubes, and thus, 
tea, the voltage supply unit, are temporarily under a lover load, 
their voltages will increase and these ineresaed values occurring 
at the highest mains voltage will determine the nominal operating 
voltages. 

The "limiting values" of Lhe voltages ere D.C. values. If 
A.C. voltage supply is used or supply with unamoothed voltage, the 
"limiting values" must be decreased in accordance with the derat-
ing lectors shown in the table is section III-3• The publications 
re some types of tube contain a special table with "liadting val-
ues" for these (industrial) applicatlona. 

III-6. The "limiting values" of Lhe anode di eaipation should not 
be exceeded when for instance mains voltage fluctuations 

occur, or when the grid drive fail a. In order to pravmt damage 
to the tube, Sn Lhe case of the latter, adequate fixed bias or e 
q~.ilek action relay !n the anode lead should be provided for in-
stmce. When forced-air or water-cooling Ss applied far m mode 
diaaipntion smaller thm the absolute maximum, the smaller value 
should of course be regarded ea the "limiting value". 

li.fi. l yJ-} 
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III-V. In some cases the published "limiting values"of the input 
pover Wie are smaller Lhan the product of the "limiting 

values" of anode voltage and anode current; the letter should not 
then occur simultaneously. 

Tha input pover Wie Se not nlvaye the product of the D.C. 
values of Is end Va. For pulsating supply voltage the form factor 
should be Laken into account. 

III-8. For the screen-grid dissipation the product of screen-grid 
voltage and current can always be taken. When secondary 

emission occurs, this can be ignored. 

III-g. The control grid dissipation Wg or Wgi can be calculated 
by tnking the pover pplied to the grid bins sour a (-V 

x Ig) from Lhe driving pover (0.q x Vgp x Ig). When A.C. voltage 
supply or supply with unamoothed voltage is used the form factor 
should be taken into account. Secondary emission of the control 
grid can be ignored. 

III-10. By the maximum permi seible grid resistmce, Ag, is meant 
the D.C. resistance Sn the grid circuit. A higher value 

may oaune instability. 

N. OPERATING COPIDITION$ 

N-1. General 
Tables of operating conditt ons for the current applica-

tiane of transmitting tubes each ae for instance close C telegra-
phy, H.F. class B, L.F. class H, etc., have been published. The 
values for these tables have been measured or calculated from av-
erage tubes under optimum conditions. The values measured from a 
particular tuba may there Pore show small deviations from the puD-
liahed data. Some of the voltages or currents have to be adJusted 
to the published value a, while others have to be eonaidered as the 
outcaae of measurements end may therefore shov devi atione fYom 
the published data. The published value of the output pover, for 
instance, will be m average value, which, however, can be approx-
imated in practice by correcting e. g.the N.F. or L.F. input volt-
age Vgp when the published value of the output pover is not ob-
tained at the nominal value of Vgp In coon lion with the preceding 
pmegrepbe it will be useful when designing a transmitter with 
everal stages to leave a margin Sn the output pover and the in-
put voltages. 

The published output pover of transmitting tubes Se the 
tube output, vhioh means Lhe mode dissipation Ms taken from the 
mode input Wia; losses in the mode circuit and coupling losses 
are thus not taken into accamt. 

The quoted driving pover is assumed to be 0.9 x the prod-
uct of the average grid current Ig and the peak value of the grid 
voltage Vga. If present, input losses and losses in the grid cir-
cuit and the bleeder are not included. 

On short wavelengths, where reduced ratings will have to 
be applied, the required driving pover will often be considerably 
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higher than the published value, and in some caseg it may even be 
determined almost exclusively by circuit losses. 

In the published data for transmitting tubes operating 
conditions for the various applications have been given. Tha first 
column of each table generally gives the maximum performance vhich 
may be obtained vithout exceeding e.q of the limiting v 
Moreover, each column mentions the maximum fY~equanry et vhichuthe 
anode voltage concerned and other data are permitted to be ap-
plied. These maximum frequencies and data Por each tube appear on 
s chart vhich usually companies. the publication. For application 
of a tube at frequencies, higher than those mentioned on this 
chart, the tube manufacturer should be contacted. Should the abwe-
mentioned chart not have been published, linear interpolation be-
tween the data given in the tables can be applied. 

IV-2. RactitYina tubes 
Dnder the heading "Operating Conditions" in the publica-

tlona on rectifying tubes, the operational data have been given 
for ~ rectifying circuits at transformer-voltages at vhich the 
stated iwerea peak voltage is reached. It should be observed 
that the average value of the direot voltage supplied to the 
smoothing filter (Vo) is published vithout taking the transformer 
regulation or the voltage drops in the tubes into account. For 
single-phase full-wave rectification the form factor hen not been 
considered. 

Y. APPLICATION OF THE "OPERATING CONDITIONS" 

Y-1. The published "Operating Conditions" cannot be applied in 
all circumatancea, the nature of some services being such, 

that deviations from the required values will occur, resulting Sn 
an infringement of the limiting values. Depending on the kind of 
service the follovivg ~oleeaificetion can be made: 

e. Fixed transmitters for broadcasting and telecommunication 
service operated by a trained staff. 

b. MoDlle transmitters. 
c. Devices for industrial applications, diatherniv, supersonics, 

etc. 
d. Amateur transmitters and special applications. 
e. Pulsed operation. 

Y-2. Fixed trensrtdttera 
With fixed tranamittera it is in general permissible to 

use the tube under optimum operating 'conditions at values of 7e, 
We. etc. equaling the limiting values.. The main re one applying 
in moat cases for this may be summarized as fallovse stabiliae-
tion of the mains voltage automatically or by bend, only very 
small deviations in the mains voltage owing to the supply being 
effected via a special high tension line, transmitter load vhich 
1s practically constant and optimum, the pre aence of s veil-train-
ed staff for immediate repair of faults vhich might damage the 
tube, or the presenco of automatically functioning safety devices 
preventing damage to the tuba in any circumstances arising Sn 
practice. 

939 0067 T108 

10 6.6.1954 



Explanation of 
Technical Data 

V-3. Mobile trensmi tiers are transmitters operating in circum-
stances effected by this mobility. This category includes 

ship, portable, motorcycle, c and nircraft transmitters. These 
transmitters will very often haveto fwction with strongly vary-
ing supply voltages and ulth a load that is neither constant nor 
optimum. Safety devices will be only vary imperfect, especially 
in the smaller types of mobil¢ transmi tiara, and therefore use of 
the tube with the published maximum operating conditions is not 
at sl] desirable. 

The actual operating conditions chosen will depend upon 
the performance of the transmitter end upon the specific circum-
stances such es Por instance the safety devices, the voltage con-
stancy, the desired life, duty cycle, etc. Because of the incon-
stancy and wcontrolled operation of transmitters in mobile de-
vices, it will generally be impossible to guarantee the tubes, 
except for factory defacte wrelated to the nature of operation 
of the tube. 

The smaller transmitting tubes with oxide-cathode hove 
been designed especially for mobile devices. The oxide cathode is 
rather insensitive Lo heater voltage variations, and the high 
specific emission permits of rather law anode voltages. The cath-
ode and the electrode system hove been constructed ao as to form 
e rugged wit that can be used in non-resilient apparatus. 

The vibrations occurring in normal vehicles ere of the 
order oP 1 g, whereas shocks of 2.5 g will very seldom occur. In 
aircraft end in vehicles used over rough ground it will as a rule 
be necessary to install the tubes in a~reailient fitting. 

In general, when installed in vehicles, tubes with thori-
ated tungsten cathode will require a resilient installation. In 
some cases such an installation vlll sl so be required in ships. 
In movable apparatus such ea H.F. generators whey a special clamp-
ing device ie used for preventing the tube Prom falling out of 
the socket, care should be taken that'no metal parts touch the 
bulb and that the maximum permissible temperature is not exceeded 
Sn arty part of the bulb. 

V-4. Intermittent service 
When data concerning intermittent service are published 

a transmitting tube, it is wderstood that the on-period oS 
operation does not last longer ihm 5 minutesand that every on-
period is followed by an equally long or longer off-period. The 
cathode, however, may be heated continuously during this kind of 
operation. Generally only the published or lover edfuatmente for 
intermittent service are permissible. " 

V-5. Industrial apvlication for diather~, euparaonice, etc. 
L dustriel electronic apparatus may in many respects be 

distingul shed from fixed broadcast and telecommwication trma-
mittere in so far as the use of the tubes is Smolved. The differ-
ences result fYom: 

1. The personnel servicing the equipment being, as a rule, w-
treined. 

2. The variable and, mostly, adjustable load. 
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,. The m voltage Clvc tue bona, which normally are „o^sl datable 
end notoconpensated. 

4. The voltage supply vi thout provision against hum. 

5. The relative unimportance of the frequency. 
6. The intermittent service. 

The design for industrial apparatus will for these ._ -

sona differ fwdamentally from that of normal transmitting appara-

tus, and generally demenda the epplicntion of self-oscillating 
triodes. 

In order to obtain a fool-proof apparatus, that cannot be 
damaged internally by faulty manipulation, the nominal anaie volt-
age has to be s chosen that the limiting values are not exceeded 
at the maximum occurring mains voltage. 

In the caea of voltage supply vi thout rectifier o 
two-phase half-wave rectification without filter, the positive 
voltages will De of a pulsating character and the average values 
of voltages end currents will therefore have to be chosen loner 
than in the case of normal D.C, eupply. 

In general the de al gn of industrial apparatus should be 
such that the limiting values et the highest o wring mains 
voltage are not exceeded. Special attention shouldcbe paid to the 

grid dissipation and the grid current, since in most cases these 

values ere Critical. 

In apeciel cases of lntermi ttent service it will be pos-
elble to increase the limiting values. Information concerning 
these posaibilitiea will be supplied on request by the tube 
manufacturer. 

Preference Se given to one tuba in each H,F. generator. 
If one tube does not give sufficient output two tubes in parallel 
can be used. Push-pull operation is not r mmended sa equal load 
of the tubes is barely obtained when loedeand earth capaellance 

arl able. When two tubes ar operated in petal lei the u o_ 
separate grid re ai atora end a coaanon grid flue Se recommended. 

V_6. Amateur trenamittere end special ed iustmonta 
The 'maximum permissible load of a tube is naturally de-

termined by the physical moximo of the Lube, incorporated in the 
limiting values. No guarantee in respect of the tube life can be 
given if the limiting values are exceeded. This does not imply 
that exceeding the limiting values will always result in an Smne-
diate breakdown of the tube, and in the case of I.C.A.S. ( Inter-
mittent Conmrercisl and Amateur Service), for instance, higher 
operating conditions have been given (see section V-4). As s rule 
no guarantee of tube life Sa given in these cases. 

Information with regard to special circuits, ad~uetments 
and operating conditions will willingly be suppl lad on roqueat. 

V-V. Pul sea oceretiory 
When s tube is used with pulsed operation the pul ae time 

hea to be so short that neither will any pert of the tube r ach 
an abnormal temperature nor the contingency of flashing-over 
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have any opportunity to develoy into m actual flashing-over. 
In general the average load viii De considerable lover than the 
maximum load, according to the limi Ling values 

General information on thin kind of operation Ss not yet 
available. Information, hovever, viii gladly be given on each 
specific case. 

4-8. H.F. class C telearanhv 
A class C amplifier o ac illatar to an amplifier in vhlch 

the grid bias Sa appreciably rgreater then the cut-off voltage of 
the Is/Pl~characteristic concerned, eo that plate current floes 
only for less than one half of sash cycle of the alternating grid 
voltage. Ip practice, n grid biea of 2 to 2.5 times Lhe cut-off 
voltage viii give good results. 

The date published are such ea will ensure favourable re-
evlto ae to output pover and efficiency. 

If a grid resistor la used for obtaining automatic grid 
biea, Cara should be taken that the anode current does not become 
too high when the H.F. driving pover fail e. A safety device So 
the anode or screen-grid lead viii be desirable for this purpose. 

4-q. N.F. class C anode modulatioq 
For H.F. class C mode modulation the anode voltage of m 

R.F. class C amplifier is modulated with L.F. For 100 ~$ modula-
tion the anode voltage Se varied from zero to tvlce the D.C. vnl-

f the voltage. With n-grid tubes the screen grid should 
al ao be modulated Lo preventeit from being overloaded. The ever-
ege value of the grid bins and Lhe H.F. driving voltage remain 
onstmt during the modulation. vith 100 $ modulation the average 
mode dissipation Se 1.5 times Sta value vlthout modulation. 

The published 1La1t1ng value of the mode dissipation re-
fers to the value without modulation. The higher dissipation with 
modulation Se, hauever; taken into emaideration. 

In this appl3catlon automatic grid bins by m ~s of a 
grid leak can be applied. In order Lo prevent damage toe the Lube 
when the driving voltage fails, partly Cixed biea is recommended. 

The modulation pover published Sn Lhe date sheets is the 
pover mpPl led to the modulated X.P. stage. When the modulating 
stage Ss De ing calculated, 5 to 10 $ will have to be added for 
losses Sn Irmsformar and choke. 

4-10. ft.F. class B teleohorry 
A class B ampl SfSer Sa m amplifier in vhieh the grid biea 

Se approximately equal Lo the cut-off voltage of the relative 
Ia/F ocharacteristic, so that plate currant floes for pproxima-
ta y ne half of each cycle of the alternating grid voltage. If s 
telephony amplifier Ss concerned, a modulated fI.F. signal will 
have to be amplified. 

In order to obtain a straight modulation charactariatic 
Lhe publl shed data for H.F, elasa B telephogy have bean determin-
ed by the method of trial and error. 
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V-11. L.F. eleea B amolifier 
With 7h1e emplifSer Lhe anode dissipation ie dependent on 

the input signal voltage, so th¢t maximum anode dissipation Se 
obtained at a signal strength of about 60 $ of the value et full 
drive. (then this signal strength of 60 g ie not present continu-
ously, as is the teas e.g. in broadcast and telophogy service, it 
is permissible for the limiting value of the anode dSsalpation to 
be exceeded by 10 $ at the point of maximum dissipation. To eup-
presa the occurrence of even harmonica separate controllable grid 
bias for both Subes can be applied or uas ten be made of a 

balancing circuit. 

The published data in L.F. class H amplifier service nor-
mally glue one table for maximum output and other Lablea for mod-

ulating the aeae type of tube Sn a published anode-modulation 
circuit. These published data are rather arbitrary, i.e ., the same 
output can also be obtained with less modulation oP the anode 
current (with smaller load resistance end lover peek grid cur-
rent), although the efficiency is then smaller. It depends on Lhe 
circuit of the entire L.F. amplifier which kind of operation Se 
to be preferred. 

V-12. Induatrl al operative conditions 
In section V-5 some general remarks have been given con-

cerninQ the application of transmitting tubes Sn industrial appe-
ratua (diathers{y, inductive and capacitive heating, supersonic e, 
etc.). With aSngle-phase mains connection a hum filter will some-
times be omitted; this omission is usual with three-phase meSna 
onnectfon. Operating condi tuna have therefore been published 
giving Berating factors for this kind oP operation (sea chapter 
III-)). 

The operating cond itiona are divided over two columns, 
the first gluing data which era limited oN.y by the limiting val-
ues. Care moat be taken that under these operating conditions the 
limiting values ar not exceeded by riuctuations Sn Lhe mains 
voltage, or in the load, or by tolerances in Lhe circuit elements. 

In the second column the anode voltage and the anod2 cur-
ent have been Laken at 85 ~ of -the maximum value, and the effi-
ciency has el so been reduced to some extant. IInder these condl-
tione normal deviations aP voltages and load are perms aeible. The 
limiting anlues of the tube should not be exceeded, even under 
the most unfavourable conditions. 

Tha published value of the output power is the tube out-
put, and where a self-oscillating circuit is in operntion, this 
value should be diminished by the losses in the Snput circuit, 
the quoted driving power and, if present, the losses in the input 
ciroult, in order to obtain the actual output in the load. 

A favourable load-output characteristic may be obtained 
bye method of automatic control of iha grid voltage and grid 
current, depending on Lhe matching. Since the grid current Se 
limited in this type of circuit, it may at the same time serve for 
preventing overloading of the grid. A non-linear element in the 
grid circuit, e.g. s tungsten lamp or an N.T.C. resistor may help 
Sn preventing overloading in the grid. 
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Moreover, where self-oscillating circuits are concerned, 
measures may be taken to mei ntain the frequency within the avail-
able frequency band. These measurements may consist of a large 
circuit capacitance, small stable self-inductance, undereritical 
inductive coupling with the output circuit, electrostatic screen-
ing between generator and output circuit, etc. 

If the frequency of industrial generators has to be lim-
ited Lo a small frequency band, crystal-controlled driving stages 
may be used. Then,. ho•.+ever, matching between the tube input and 
output is rather difficult to obtain. A higher safety margin in 
Lhe tube load will be n sary with still a high dependence of 
Lhe output on the load,eo sspecinl ensures such a automatic 
tuning and~or matching control vil7 have to be takan.s

For smaller tubes operating conditions for industrial ap-
plieations have been given for supply from a two-phase, half-

e rectifier, fOr supply with rev A.C, voltage end for supply 
with three-phase half-wave rectifier. The latter case practically 
coincides with D.C. supply for this purpose. 

A.C. supply without rectifier will glue about 0.6 times 
the output obtained with D.C. supply. It should be taken Snto ac-
count that supply without rectifier results Sn a peak inverse 
voltage equal to the full anode voltage. This is of special im-
portance when the grid voltage Se in counterpheae to the anode 
voltage. 

With two-phase, half-wave rectification of the supply 
voltage, the useful output Se about equal to that with D.C. sup-
ply. In order to obtain a favourable loading of the mains when 
using a self-rectifying oacill ator, a quasi push-pull circuit can 
be used, in which two tubes funs tiop alternately on each half 
wave. A favourable loading of the mains for three-phase, self-
rectiflcation will be obtained by the use of 6 tubes Sn a triple 
push-pull circuit. 
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APPLICATION ~TRECTIONS FOA 
11ERC URY-VAPOUR AND GAS-FILLED 
H ICH-VOL'fhCE RECTIFYING TUBES 

The following instructions apply in general to all 
types of high-voltage rectifying tubes. If there are 
additional instructions 1'or any type of tube it will De 
Indicated on the technical data sheets of the concerning 
type. 

yGUNTING 

Tha meCCury-vapour filled types must De mounted ver-
tically with the base or filament strips at the lower end. 
The moun Ling position of the gas-filled types is in general 
arbitrary. 

The tubes must be mounted so that air can circulate 
freely around them. Therefore the clearance between the 
tubes anfl other components of the circuit and between the 
t uDes and the cabinet walls should be at least half the 
aax loom bulb diameter. The minimum clearance between LUDes 
should De 3/4 the max lmum Du1D diameter. 

IL should be realised that a minimum clearance is 
also req ul red for reasons of high voltage insulation. 

When a tube is operating and the cooling Is only ob-
tained by natural convection the temperature distribution 
along the bulb will be such Lhat the lowest temperature 
occurs at the bottom. This dl strlbu Lion Ss of special im-
portznce In the case of mercury-vapour filled types in 
order to condense Lhe mercury-vapour in Lhe lower part of 
the tube. Where additional cooling Ss necessary this 
cooling should not disturb Lhis normal temperature distri-
bution along the bulb. 

Generally if shock or vibration exceeds 0.5 B a shock 
absorbing device Should De used. 

The electrode connections, except those of the tube 
socket, must be flexible. The nuts (e.g. of the anode con-
nections) Should be well Lightened bUt care must be taken 
to ensure that no undue forces are exerted on the cube. 
The contacts must be Checked at regular intervals and their 
surfaces kept clean 1n order to avoid excessive heating 
of the glass-metal seals. The cross section of the con-
ductors should be sufficient not to be heated by the current 
end to Conduct the heat away Crom the Lube. (It Should be 
noted that in rectifier circuits the r.m.s. value of the 
anode current may reach 2.5 Limes the average value). 
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xx"I LLA6IENT SUPPLY 

In order to obtain the maximum life of a directly 
yea Led cathode, a filament transformer with centre-tap and 
a phase shift of 90° ~ 30b between Va and Vf 1s recommended. 
Series connection of filaments is not allowable. 

The filament voltage at nominal mains voltage must be 
-easured at the terminals of the tube. Permanent deviations 
up to 2.5~ from the published value can be accepted. IL is 
therefore recommended that the filament trap sformer be 
equipped wLth Suitable tappings. Temporary variations Should 
not exceed 5~. 

however to ensure maximum life it is important to keep 
the filament voltage as near as possible to the noalnal 
value. 

In calculating the rating oC the filament trans-
former a spread Sn the filament current of i 10~ frog tube 
to tube should be Laken into account, whilst for directly 
heated tubes the DC current flowing through the heater 
winding should also be considered. IL is recommended to 
furnish the filament transformer with several taps on 
the primary especially in case of NT-insulated high magnetic 
leakage transformers. 

TENP$RA'rURR

1. ZU~eq ES~lgd_wl th metc~ry yapo3r 

In the technical data of these tube types temperature 
l lmlts for the condensed mercury are given. Dur4ng operation 
the condensed mercury should only De v1s1,Q~ In the neigh-
bourhood of the socket or the lowest p oC the bulb. 
Care should be taken to ensure that the el5ndensed mercury 
temperature during operation is between the published 
temperature limits. Too low a temperature gives low gas 
pressure which results In a low current carrying capability. 
high arc drop and consequently shortening of life. Too 
high a temperature gives high gas pressure which results '.n 
a redaction of the permissible peak inverse and forward 
voltage. 

Accurate values of the condensed mercury temperature 
can be measured by means of a theraocouple placed against 
the envelope. but good technique and instruments are 
necessary Cor this measurement. In general temperature 
values of sufficient accuracy can be obtained by using a 
normal mercury thermometer the mercury vessel of which is 
wrapped in staniol strl ps and that Can be fixed against the 
bulb by means of a cotton Lnread. 
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The temperature measurements should be made at the 
coldest part of the bulb whore the mercury vapour condenses 
which Sn general will be Just above the base or the lower 
connections. 

In addition to the temperature limits for the condensed 
mercury sometimes limits for the ambient temperature- are 
given. For each type there is a specific difference between 
ambient and condensed mercury vapour temperature. High 
ambient temperature Can make It desirable LO decrease Lhls 
d ifferenbe. which Can be obtained by directing a low 
velocity air flow of ambient temperature or less to Lhe 
Blass Just above the base. 

'fhe condensed mercury vapour temperature is decisive Sn, 
all c~ eg. 

The ambient temperature can be measured by a thermom-
eter which has been screened against direct heat radiation. 
The measurement should be carried out at various points 
around the lower part oC the tube. 

2. 1U~eq w14h_SIIeLt_g35-filling 

For these tubes only the limits of Lhe ambient tem-
perature are given. These limits are Sn general minimum 
-55°C an6 maximum +75°C. 

S19ITCH7NC Otf 

If switching on of tha rectifier takes place twice 
a flay or less the allowable peak anode current when switch-
ing on may amount up Lo twice the max Imam published value 
for IaP
1. 111peg £illgd_wlth meLc~rY YaPolir 

IL is necessary to allow time for the cathode to reach 
its operating temperature before drawing anode current.' 
Therefore the minimum cathode heating time is given in Lhe 
published data sheets of each type. After the cathode 
heating time the high voltage may De switched on prodded 
the temperature of the condensed mercury vapour 1s not too 
low and all the condensed mercury is confined to the lower 
part of Lhe bulb. 

Sometimes a heat conserving hood is prescribed for the 
tube. The purpose of this hoofl is to avoid condensation of 
the mercury vapour on the electrodes and upper part of 
the bu1D whilst the tube is cooling. 

Swi to hing on (not after transport) may De Bone at a con-
densed mercury temperature which lies 5 Lo lOoC below Lhe 
pub liahed minimum Le mpera Lure (minimum waiting time re-
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quf red ). However. 1t Ss good practice to switch on after 
the temperature has reached Its minlmum published value 
(recommended waiting time). 

The waiting times. Lhe minlmum required and the re-
commended one can be read frog Lhe curve representing the 
condensed mercury temperature rise as a function of time 
with only the fllaaent voltage applied to the cube. 

Swl tching on after transport or after a cons lderable 
interruption of operation should be done accord ing to the 
i nstructlons on the published data sheets. 

In order to avoid long preheating times it is re-
commended to leave the filament supp Ly on during standby 
perlods~ (e.g. overnlght)at 60 to B01 of the nominal value. 

S tgnl py~psltlop 1bIl meLcgry vapour f111eQ tubeg 

In order to have a spare tube always ready for im-
mediate operation it is recommended to have a spare po-
sition where a tube stands with continuously a filament 
voltage of 60-80~ of the nominal voltage applied. 

When for a certain type a heat Conserving hood SS 
prescribed this hood should be fitted on the tube. 

2. TuIleS. giyh_1Ilert~gs=flllipg 

IL is necessary to allow the cathode to reach operating 
temperature before drawing anode Current. The relevant 
minimum cathode heating time is given in the technical 
data sheets of each type. After warming up the anode volt-
age may be applied provided that the ambient temperature 
is not below the minimum pu0115hed value. 

No other delays apart from the cathode heating delay 
are required. 

LILITINC VALUES 

IC should be real lsed that these values are given as 
absolute maxima; i.e. max Sma which should not De exceeded 
under any condition (either on account of mains voltage 
fluctuations, load variations, tolerances on components, 
overvoltages etc.). 

For some ratings of max imuo average current a max imam 
averaging time is quoted. This Is to ensure that an anode 
current greater than the maximum continuously permSss lb le 
average value 1S not drawn for Such a length of Llme as 
would glue rise to an excessive temperature within Lhe tube. 

The maximum peak anode current 1s determined by the a-
vailable safe cathode emission whereas the average airient Ss 
limited Dy its heating effects. During normal operation or 
frequent switching the peak current should not exceed Sts 
maximum published value. 

7.7.195G 939 1205 H1gh~~voltage rec tillers 
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For the determfhatlou oS- the actual value of the peals 
Snverse voltage and the peak anode current, the measured 
values ulth an oscilloscope or otherwise are decisive. 

The lsurge is the maximum fault current which should 
ever be allowed to pass througD the tube. (See Section 
"Short circuit protection"). 

DESIGN VALUE$ 

t. Va_rc 

The value publl shed for Varc aPP11es to average oper-
ating conditions. 

2 • FFS411ePCY 

Dnl ass otherwise stated the maximum frequency at which 
the tubes may run under full load 1s 150 c/s. Under special 
conditions (derating of voltage and current) higher fre-
quencies may be used; decal is should De obtained from Lhe 
manufacturer. 

TYPICAL. OPFRATIN6 rOt~ITiON& 

Sometimes 2 columms of operating condi Lions are given 
v12. one giving theoretical values based oa the absolute 
man ima and one giving more ppractical values in which 
mains fluctuations of max, t0% and a voltage drop in tube. 
Lran SfOrmer, fll tar eLC. Of mei. 89i are 1aCnrporated. 

$AOAT CIRCUIT PROTECTION 

In order to prevent the LUDe from being damaged by 
passing too high a fault current a value for the maximum 
permissible surge. current Ss gl van. 

The figure given for tae maximum surge current is 
intended as a guide to equipment designers. IL indicates 
tae max Smum value of a transient current resulting from 
e suflden overload or short circuit which the rectifier can 
pass for a period not exceeding 0.1 second without resulting 
is Sta immediate destruction. Several overloads of this 
nature will, however, considerably reduce tae life of the 
tube. 

The equipment designer has to take Sato account this 
maximum surge current rating when calculating the short-
circuit Impedance of the equipment. TJ13.5 .p4L'g@ qut5~nt~vglue 
ls_nst_lptgpgeq, S3 b BeEk_cBI'L24L S45t_mBY oG9uJ' 9tL swiych-
lri6 Ilr QW1nB. 4p~1'3S 1,pa• 

A simple method Lo limit the Surge Current to the max-
imum rating is Lo put a series resistance in the anode c1r-
cult which in most cases will also be necessary because Lhe 
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relation between the ohmic and Lhe inductive resistance 
of the short circuit path should De at least 0.3 

In order to prevent unwanted ionisation of the ;3as 
filling (and consequent flash over) due to strong d.F. 
fields, it may be necessary to enclose the rectifier in 
a separate earthed screening box. Of course R.F. should 
be prevented from reaching Lhe rectifier Dy R.F. chokes 
and condensers. 

In clrcults with gas flllefl tubes oscillation 1h the 
transformer windings Can occur especially in grid controlled 
clrcults. These osclll ations should be reduced by sal table 
circuits as excessive peak inverse voltages may occur, 
causing arc back. The use of Lwo parallel R.C. circuits 
is advisable. 

An air choke in Lhe order of 100 µB should De connected 
in series with and close Lo the anode connection. This 
choke can advantageously be wound from resistance wire 
in order to help short circuit protection. 

Special attention should be paid to Lhe damr7.ng clr-
cults Sf.the primary of Lhe H.T. transformer is cunnected 
to a A.T. mains. 

SLOOTRINC CIRCUITS 

In order to limit LDe peak anode current Ina recti-
fying LuDe St 1s necessary to use a choke-Input filter. 

If switching on of the rectifier takes place twice 
e day or less the allowable peak anode current when swltch-
1ng on may reach a value of Lw1ce the published maa. value 
for Iap

To ensure good voltage regal atlon on fluctuating loads 
Lhe inductance value of the choke should De large enough 
Lo glue uninterrupted current at minimum load, the choke 
and capacitor must not resonate at the supply or ripple 
frequency. Damping of this choke will be necessary. 

In grid controlled rectifier circuits under "phaseII 
Dock" conditions Lhe harmonic content of the d.c. output 
willbe large unless Lhe inductance is adequate. 

ppaaif£7 OFfiRATION OF YERCDRY-VAPOUR OR OA3 F]'T.i.xn TUBBS 

As individual gas- or mercury-vapour filled LUDes 
map have slightly different characteristics Lwo or more 
tubes must not De connected directly in parallel. 

7.7.1955 939 1207 High-voltage rectifiers 
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Parallel operation is permissiLle when series resist-
ances are used and the peak voltage drop over this series 
resistance is at least the ignition voltage. Coupling 
transformers in the anode leads of parallel connected 
tubes can serve the same purpose. 

CRID CONTROLLED RECTIFIER$ 

Nhen a thyra Iron Ss conduc ling, a positive Son current 
of a magnitude proportional to the cathode current is 
generated. This current will. in general. flow to that 
electrode which 1s at the most negative potential during 
conduction (e.g. the grid). In order to prevent damage 
to Lhe tube !t Is necessary to ensure that the voltage 
of this electrode is more positive than -10 volts during 
this phase. Th19 precaution will prevent an increase 1n 
electrode emission due to excessive electrode dissipation, 
sputtering of electrode materl al, changes In Lhe control 
charac Lerlstics caused by shift in contact potentl al and, 
in the case of Inert gas-filled tubes, a rapid gas clean-up 
The minimum allowable value of the grid resistor Ss 0.1 x 
Lhe recommended one, 

Zn cl rcul is where the anode potential changes from 
a positive to a negative value and the control grid is at 
a pasi tl ve potential, LhereDy dray Sng grid current; a 
small positive ion current flows to the anode. At high 
negative anode voltages SE Ss therefore essential to limit 
the magnitude of the positive Son curreht by severely 
restricting Lhe current flowing from cathode to grid. 

This may be effected by usSng fixed negative grid 
Dias and narrow positive firing pulses. 

Rowever, for bridge circuits Lhe minimum width of 
these pulses should be sufficiently large to secure safe 
"Lake-over" of Lhe discharge. 

In those circuits where the anode potential changes 
very rapidly from a positive to a high negative value, 
Such as with Snductive loads fed from polyphase supplies, 
there will be residual posl live loos within the tube which 
will be drawn towards the anode with considerable energy. 
In the case of an inert gas-filled LUDe this would result 
in excessive gas clean-up and it is therefore necessary 
to observe the limitations Smposed by Lhe commutation 
factor. 

CONTROL. CHARAfTRRISTi CS 

In most cases the control characteristic given on the 
data sheets is shown Dy upper and lower boundary curves 
within which all tubes may be expected Lo remain at all 
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temperatures of the published range and during life. 

In mul titube clrc ul is where the tub es are operating 
under the same conditions the spread will in general De 
smaller. 

The published boundaries are therefore to De considered 
as extreme 11m1 ts. This should De Laken into consideration 
when designing grid excitation circuits. 

GRID ERCITATION CIRCUITS 

To keep the instant of 1gnStlon as constant as possible 
a large value of excl tatlon voltages is recommended. 

The use of a negative grid bias (SO to 120 volts) and 
a sharp post Glue grid pulse Ss recommended. The magnitude 
of the grid pulse should be 100 to 200 volts with a grid 
s erles resistor of 70 kR and a max lmum impedance of Lhe 
peaking transformer of 70 kR. If a sinusoidal grid volt-
age 1s used r.m .s. values of 50 Lo 120 volts Sn combination 
with a negative grid bl as of 50 to 120 volts are recom-
mended. 

ARIDGE CIRCUS T^R (diagrams b, a and g) 

For output voltages of more than 6 kV DrSdge circuits 
are recommended because of Lhe lower peak Snverse anode 
voltage and the larger range of applicable ambient tem-
peratures, 

The current angle of the gr ld should be for 2 phasd 
Dr1d a circuits ~ 90°, for 3 phase ~ 60°, and for 4 phase 

a5~. 
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UCG 1/250 

SINGLE :J70DE LIER CURY VdFOUR RECTIFYING Y1J.Y~ 
TfIBE REDRESSEUR IdONOPLAQUE d VdPEUR DE t+[GRCURE 
EINANODIGE GLEICfDt ICHTERROfDiE f1IT OUECKSILBERDAIRPF-
FULLUNG 

Filament oxide-coatad 
Filamant oKyde 
Heizfaden: Oxyd 

Heating direct 
Chauffage: direct 
Heizung direkt 

Iypic al charac to ristics 
Caracter iatiquea types 
Kenndaten 

Limiting values 
Caract'eristiquea limitea 
Crenzdaten 

Dimensions in mm 
Dimensions en mm 
Abmesaungen in mm 

a 

f f f 

Yf = 4 V 7 / 
2) 

If 2,5 A 

Yarc (Ia=250mA) = 12 V 

f = max. 500 c/s 

Vinvp = max. 3000 Y }) 

Yinvp = max. 2550 Y a ) 

Io = max. 250 mA 

Iap = max. 7250 m6 

Lamb = 70 - q0 °C 

Baee~ culot~ Sockel: A 

7)In order to ameliorate Lhe life of the tube a preheating 
time of the filament of at least 75 sec. is recommended 
r'oar ameliorer la dux~e de vie du tube it est reconvande 
de prechauffer le filament pendant 75 sec. au moans. 
Zur Verbesserung der Lebensdauer der Rohre ward sine 
Vorheizung fler Katode wahrend mindestens t$ Sek. Emp-
fohlen. 

2)See page 2; voir page 2; slehe Seite 2 

3)r = 75o c/s a) r = 50o c/s 

a.a.7955 939 osaa 7. 
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DCG 1150 
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Socket 
Support de tube 
RBhrenhalter 

Mounting position; vertical with base down 
Montage vertical avec le culot en bas 
Einbau : eenkrecht mit Sockel oaten 

Net weight 
Poide net 
Nettogewicht 

Shipping weight 
Poide brut 
Brut togewicht 

Operating conditions 
Caract€ristiques d'util isation 5) 
Betriebadaten 

Vinv~ = 3 kV 

Circuit 6) Ytr Vo Io. 
Wo 

Schaltung S Veff) (V) (A) (kW) 
a 1060 950 0,5 0,48 

b 2120 7910 0,5 0,95 

0 7220 1430 0,75 1,07 

d 2120 2870 0,75 2, t5 

e 7060 1240 1,5 7,86 

Y to60 1350 1,0 7,35 

g 2120 2700 1,0 2,70 

40465 

45 g 

7o g 

?) Phase shift of 900 ± 30° between Va and Vf and use of a 
centre-Lapped filament transformer is recommended 
I1 est recommande d'operer le Lube avec un decalage de 
phase entre Va et Vf de 900 t 300 et d'utiliser un 
transformateur de chau ffage a prise mediane 
Eine Phasenverschiebung von 90° ± 300 zwlschen Va and 
Vf and die Verwendung eines He Sztransformators m1t 
Yittelanzapfung wind empfohlen 

5) Transformer regulation and voltage drops in the tubes 
are neglected 
Les chutes de tension du transformateur et des tubes 
oat ete negligees 
Yit Spannungsverlu sLen im Transformator and in den 
RBhren ist keine Rechnung getragen 

6) For circuits see page 3 
Pour les circ alts voir page 3 
Ffz2' die Schaltungen siehe Seite 3 

4.4:1955 
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Rectifying vehe ci+cuits 
Circuit+ das tubes nedreuenrs 

$t3altungan wn GleichrichtaTvhron 

77 
~~~ 

~~ ~" ~ z  ~~ 

0 

~RSRSc 

V 

~A 

6 rC 
t 
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DCG 411000 

SINGLfi ANODfi MERCURY YAFOUR RECTIFYING VALVE 
TUBE RIDRESSEUR t10NOPLAQUE A VAPEUR DE LIEACURE 
EINANODIGE GLEICHFtICHTfiRROHRE 

Filament ; oxide-coated 
Filament : oxyde 

EQIT QUECRSILBEHIIAl~EFULLIIIIG 

Hei zfaden; Oxyd 

Heating ; direct Vp = 2,5 V1) 
Chauffage; 
Heizung 

direct 
direct Zp = 4,8 A 

Tw -min. 30 s2) 

LSmiting values 
Caract4ristiquee limiter 
Grenzdaten 

Io = max. 0,25 A max. 0,5 A 

I~ = max. 1 A max. 2 A 

Yiriv = maz. (mazp150 c%) 10 kY max. 2 kV 

25 tHg 
4 

) 
tamb ) 15 

- 60 °C 

- 40 °C 
25 

15 

- 70 

- 50 
°C 

°C 

"eneral eharacterietica 
Caract€riatiquea g4n4ralea Vare (Io =0,25 A) = 12 V 
Allgemeine Daten 

~) Phase shift of 90° ± 30° between Yg and Vf and use of a 
Centre-Lapped filament transformer is recommended 
I1 est recommanfl~ d'operer le tube avec un decalage de 
phase entre Va et Vp de 90° i 30° et d'utiliser un 
transformate ur de chauffage a prise aediane 
ESne Phasenverschiebung von 90° ! 30° zwischen Va and 
Vtt and die Verwendung eines Heiztransformators mlt 
111 Ltelanzapfung ward empfohlen 

2) Waiting time after transport at least 30 minutes 
Delai d'attente apres le transport au moms 30 minutes 
1Yarte zest nach Transport mindestens 30 E4lnuten 

3) If the equipment is started max. twice daily it Ss 
permitted to apply the high tension at a condensed 
mercury temperature of 20 C 
SS 1'equipement est mis en circuit deux foss au maz. 
par Jour. it est permis d'appliquer la haute tension 
a une temperature du mercury condense de 20°C 
Wens die Aniage nicht mehr als zweimal teglidh einge-
schaltet ward, 1st es gestattet die Hochapaanung bei 
einer T®peratur des kondensierten yuecksilbers von 20°C 
einzuschalten 

4) 8'ith convection cooling only 
Seulement a refroidlsseaent par convection 
Nur mit Kuhlung lurch Konvektion 

!.4.7959 
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DfG 4/1000 

Dlmensiona in mm 
Dimensions en mm 
Abmessungen in mm 

DCG 4/1000 ED 

Baee, culot, Sockel; Edison 
Socket, support, Fassung; E3 000 22 

~~ 

f f 
Net weight 
Poids net 
NettogewiohS 

DCG 4/1000 G 

Base ldedium 4p with bayonet 
Culot ; Medium 4p A baionnette 
Sockel; Medium 4p mit Baf onett 

Socket ; 
Support;40218 — 03 ~) 
Fassung; 

Cap, capot, Haube: 40619 

f f 
Net weight 
Poida net 
Nettogewicht 

f 
ShipPing weight 

65 8 Poids brat 55 g 
Bruttogewicht 

Shipping weigrit 
80 g Poida brut 25 B 

Bruttogewicht 

)At voltage^, above 2 kV the socket must be insulated 
Yrom the chassis 
A des tenaioas au—dessue de 2 kV le support Yaut titre 
isol€ du chNesis 
Bei Spannungen tib er 2 kV muss die Fassung vom Chassis 
isoliert warden 

939 0848 
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D(G 4/1000 

Mounting position; vertical with base down 
Liontage vertical avec le culot en bas 
Einbau : senkre cht mit dem Sockel unten 

Operating conditions 
Carac t€risti ques d'util ieation t) 
Betriebsdaten 

Vinvp = 10 kV 

Circuit2) Ytr Vo to Wo 
Schaltung (kVeff) (kV) (A) (N) 

a 3,5 3,2 0,5 5590 

b 7,t 6,4 0,5 3t80 

c 4,1 4,8 0,75 3600 

d 7,1 9,6 0,75 7200 

e 3,5 4,1 1,5 6200 

f 3,5 4,5 1 4500 

g 7,1 9,0 i 9000 

Vinvp = 2 kV 

Circuit2) Vtr Vo to Wo 
Schaltung (kVef£) (kV) (A) (W) 

a 0,7t 
o, 63 t 630 

b 1, 41 1,27 1 1270 

c 0,82 0,96 7,5 7430 

d t, 47 t, 91 t,5 2870 

e 0,71 0,83 3 2480 

f o,77 0,90 2 7800 

g i, 41 7,80 2 3600 

t) Transformer regulation and voltage drops ]n the valves 
are neglected 

Les chutes de tension du transformateur et dea tubes 
opt 4t6 nEgl ig€es 

Mit Spannungsverlusten im Transformator and in dea 
RHhrea ist ke ine Rechnung getragen 

2) For circuits see page 4 
Pour lea circuits voir page 4 
Ft1r die Schal tungen siehe Seite 4 

.4.7955 939 0849 3
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Rectifyhg valve circuits 
Circuits des tubes hdresseurs 

Schskungen von Gleichrichtermihron 

'`~ 
'— 

"—~~ 
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PE 05/25 

PENTODE for uae as H.F. and L.F. amplifier and os-
cillator 
PE:~THODE pour utilisation comma amplificatrics H.F. 
et B.F. et oscillatri ce 
PEHTHODE zur Verwendung als H.F. and N.F. Yerstarker 
and Oszi llator 

Cathode oxide-coated 
Cathaie mqd~ 
Kathade Ozyd 

Heating indi reet 
Cha~.iffage: indirect 
Heiaung indirect 

of tz,6 v 
I£ 0,7 A 

Capacitances Ca - 7,8 pP 
Capacitda Cgt = 14.5 pF 
%apazitaten Cagt = 0,15 pF 

Typical characteristics 
CaractEri stiquee typiqu~a 
Kenmdaten s (is=3o ma)= 

7,6 
3,3 mA/Y 

Preq. C telegr. B teleFh. C ag2 mod. 

a c¢c/s va 
(Y) 

Wo 
(w) 

Ya 
(v) 

Wo 
(w) 

9a 
(v) 

Wo 
(w) 

>3 <t00 500 
400 
300 

33 
28 
za 

500 
400 

6 
5,4 

400 
300 

20 
76 

Freq. C fr.mult. 

i1c/s Ya 
(Y) 

Wo 
(W) 

5.4/7,8 
Limiting values 
Caract6ri stiquea limiter 
Grsnsdatw 

va = maz. Soo v 
Wa =max. 12 W 
vgz = maz. 30o v 
Wg2 = mea. 5 W 
Wgt = na::. 0,5 W 

bottomtemneratur8 
temp6rature du fond 
Bodentemperatur 

55/165 400 9 

Rgt mss. 50 ]c4 Z) 
Rgt = max. 100 kQ ) 
Ik = maz. 730 mA 
Ikp = maz. 800 mA 
Yfk max. 75 Y 

max. 180 oC 

t) With Yized grid bias; l polarisation Yize; mit 
Yest er Gittervorapanaung 

2) Rith automatic grid bias; ~ polari cation sutoma-
tiqua; mit ~Ytomatischer Gittervorapannung 

27195} 
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9~ 

kf 

Socket 
Support 
Feasung 

Dimensions in mm 
Dimensions en mm 
Abme ssungen in mm 

a 

I•iounting position; arbitrary 
Montage ; arbitrairement 
Einbau vrillkitrlich 

Net weight 
Poids net 
Nettogeivi cht 

Shipping v.~eight 
Poids brut 
Bruttogericht 

1) Reference line 
Ligne de rdfdrence 
Bezugslinie 

939 0169 

7.7.1954 

40210/02 

50 

E> g 

PE 05/15 

2. 

N3i 



PE 05/25 

Operating conditiona R.F. class C telegrapkty 
Caract€ri stiques d'utili sation R.F. classe C t~14-
graphie 
Betriebsdatea R.F. Bla sse C Tele graphie 

z = 

va = 

g2 

>3 

500 

zso 

>3 

400 

z5o 

>3 

30o 

zso 

m 

v 

v 
vg3 = 0 0 0 v 

Ia = 90 100 tt7 m.1 
ig7 = 3 3.5 4,5 mp 
Zg2 = 5 5,5 8 ma 

vgip = 96 103 110 v 

P7i gt = 0,26 0,33 0,45 'F 
Pg2 = 1,25 1,4 2 
'Ria = 45 40 35,1 

wa = 0 33 28 1124 5 

~ = 73,5 70 68 ` 

Operating conditiona H.F. clasa S tale phogy 
Caract €ri ati ques d'utili sation H.F. classe B t414-
phonie 
Betriebadatan H.F. Ylasse B Tel ephonie 

z = >3 >3 

Va 500 400 
vgt = -28 -28 
VV-g2 = 
g3 = 

i a

2500

36 

25~ 

42,5 
ig2 = 3 3,5 
vgip = t7,5 2t ,25 
wg2 = 0,75 0,9 
Aia = 18 17 
wa = 12 71,6 
wo 6 5,4 
n 33,5 32 

m = 700 too 
igt = 2 3,4 
®i gl = 0,07 0,13 

3.3.t950 

N34 

939 2847 

m 
v 
v 

v 

ma 
ma 
v 

w 
Y. 
w 
w 

a 

r 

~~ 

3. 



PE 05/25 

Operating conditions H.F. class C aaofle- and screen 
grid modulation 
Caract L•ri stiques d'uti li sati on H.F. classe C modu-
lation d'snode et de grille-€cran 
Be*.riebsdaten H. F. Klasse C Anoden- and Schirmgitter-
modulation 

_ >3 >3 m 

V~ = 4C0 300 V 
vgt = -80 -8o v 
vg2 = zco zoo v 
Vg3 = 0 o V 

Ia = 70 77 mn 
l gt = 2,5 3,5 m.l 
I g2 = 4,5 7 met 

Vg1p 700 705 V 

wigt = 0,25 0,35 w 
Wg2 = 0,9 l,4 w 
wla 28 23 w 
wa = 8 7 w 
wo 20 76 w 

= 7t 69,5 ~ 

m = 100 too ~ 
Vgpp = t90 790 v 
wmod = 75 73 w 

Operating condi Lions as class C frequen c9 multiplier 
Caract8ri stiques d'utilisation comma multiplicatrice 
de fr4quence classe C 
Betriebsdaten als Klasse C Frequenzvervielfacher 

A 5,4/7,8 

va = 400 
Vgt = -775 
Vg2 = 250 
vg3 = 0 

is = 47 
Igt = 0,9 
Ig2 = 2 

Yg7p = 200 

wigt = o,t6 
wg2 = 0,5 
wia = 78,8 
wa = 1z 
wa = 6,8 

' = 36 

3.3.1950 

5,4/1,8 5,4/t,8 m 

4a.1 aoo v 
-200 -250 v 
25C 25o v 
0 o v 

So 52,5 mn 
1 7,2 mA 

2,5 3 mA 

220 270 V 

0,2 0,3 w 
0,65 0,75 w 
20 21 w 
1z 1z w 

8 9 w 

40 43 r 
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Opera ing conditions sa L.F. cl ass B ampl Sfier a¢d 
modulator, two valves 
Carac 6rietiquee d~utilieatloa comma ampl iflcatrice 
et modulatrice B.F. classe B, deux tubes 
Betri bsdaten als NF — Klasse B Yerstarker and ldodu—
lator, zwei RBhren 

Va = 500 400 Y 
Vgi = —24 —18,5 V 

Vg2 _ 25p 20
0 V g3 

Raa = 9 5,5 ks 

Vgtgtp = 0 ~ 70 ~0 ~ 82 Y 

Ia = 2x78 2x77 2z15 2z89 mA 

Igi 0 2x7,8 0 2x4,4 mA 

Ig2 = 2x0,6 2x11,2 2x0,5 2x10,5 mA 

Wigs = 0 2x57 0 2x765 mW 

Wg2~ 220,75 222,8 2x0,1 2x2,7 w. 

Wia = 2x9 '.x35,5 226 2x35,5 W 

wa 2x9 2x11 2x6 2211 w 

wo 0 49 0 49 W 

dtot -~ 5 - 5 ~ 

+~ 69 69 ~ 

va = 30o v 
Vg7 = —18 V 
Vg2 = 200 V 
vg3 = o v 

Raa = 3 ks 

Vgtgip = 0 100 Y 

Ia = 2275 2x708 mA 

Igt = 0 2z6 mA 

Ig2 = 220,5 2x13 mA 

Wigt = 0 2x270 mW 

Ng2 = 2x0,1 2x2,6 W 

Wia = 2x4,5 2x32,5 W 

Wa = 2x4,5 2x72,5 W 

No 0 4o w 

dtot = — 5 ~ 

n = 62 96 

7.7.1954 

939 3798 5. 



PE 06/40 

PENTODE for•use as H.F, or L,F. amplifier 
PENTHODE pour utilisation en amplificatrlce H.F. ou 
B.F, 
PENTODE zur Yerwendung sls HF- oder RF-Verst2rker 

Cathode ozide-coated 
Cathode oxyde 
Ratode ; O~vd 

Heating indirect 
Chauffage: indirect 
Heiaung s indirect 

Capacitances 
Capacit4e 
]Sapazit8ten 

Typical characteristics 
CaracLAriatiquea types 
Senndaten 

PS 06/40 P 
PE 06/40 ft

PE 06/40 8 

vt = 6,3 v 
If = t,3 A 

Yf = 12,6 Y 
Lf = 065 p 

Ca 8,7 pF 
Cg1 - 15 pF 
Cagi O,i pP 

). Freq. C telegr. B teleph. Cag2 mod. 

m ftc/e (V) (W) (V) (W) (V) (W) 

>15 <20 600 45 600 it 500 40 
5 60 600 36 600 6.5 500 20 

z Freq. C fr.muit. 

m tic/e ~y) (~~ 

150/75 2/4 600 27 

Limiting values 
Caract4ri atiquea 11ffitee 
Gren2daten 

Va = maz. 600 Y 
Wa =max. 25 N 
Yg2 = maz. 30o v 
Wg2 = max. 5 W 
tigt = max. 1 W 

H mod. t) 

( Y) (W) 
600 100 

Rgl = maz. 100 kR 2) 
Rgt = max. 200 kR 3
Ik =max. t30 mA 
Ikp = max. 520 mp 
Yfk = max. 75 Y 

Two tubes deux tubes; zwei RShren 

2) With Sized grid bias; p polarisation fize; ffit 
Seater Gittervorepannuag 

3) With automatic grid bias; p polarisation automa-
tique; ffit nutomatlacher GS ttervorapannung 

7.7.1954 939 0170 t. 
N37 
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PE 06/40 P 

PE 06/40 N 

PE 06/40 E 

kqJ t f 

Socket for 
Support pour 
Fassung fiir 

Dimensi ona in mm 
Dimensions en mm 
Abmessungen in mm 

Base 
Cul of P 
Sockel 

Dase 
Culot N 
Sockel 

®~ 
~ P~ 

.g3 O3~ o~ ]0 92 

Cap; capot; aaube 

7.7.1954 

➢ase 
Cul of E 
Sockel 

0+ 

ky~3 

92 

4~ 

PE 06/40 P 
PE 06/40 ti 
PE 06/40 E 

939 ot7t 

59oo/oz 
ao2t9 
40220 

28 90G 022 

PE 06/40 

2. 



PE 06/40 

Mounting position: arbitrary 
M1tontage arbitrairement 
Einbau willkHrlich 

Net weight 
Poids net 
Nettogewicht 

Shipping weight 
Poids brut 
Bruttogawi cht 

65 8 

90 g 

Operating conditions H.F. class C telegraphy 
CaractAristiquea d~utilisation H.F. clasae C tE14—
graphie 
Hetriebadatea H.F. Slaesa C Telegraphic 

a = >75 >75 57) m 

Ya = 600 600 600 Y 

Ygt = —75 —40 —75 V 

vg2 = 300 300 30o V 

Yg3 = 0 0 0 Y 

Ia = tog 709 795 mA 

Igt = 2 0 o mA 

I62 = dt,5 77 20 mA 

Ygtp 90 40 75 V 

wigs = o,z o o x 

AB2 3.5 3.3 6 • 

Aia 65 65 777 if 

Rs = 20 25 45 A 

Ao = 45 40 T2 A 

~ 69 62 62 ~ 

7) Two tubes t deux tubes; zwei RBhran 

7.7.1954 939 0097 3. 
N39 



PE 06/40 

Operating conditions. H.F. claea B telephony 
CaractBri sti quea d'utili eation H.F. classe B t419-
phony 
Betri ebsdaten H.F. Kisses B Telephoale 

a = >15 57) m 

Va 
vgt 

600 
-40 

600 
-38 

V 
a 

Vg2 = 250 250 V 
vg3 o o v 
Ia = 60 704 mA 
Ig2 3 5,5 .mw 

Vgtp 20 17,5 V 

wg2 0,75 1 4 w 
wia = 36 63 w 
wa = 25 5o w 
wo = 11 73 W 

v = 30,5 20,5 9~ 

m = 
Igt 

too 
o 

too 
o 

¢ 
mA 

Wigi = 0 0 A 

Operating co ndl tione as class C frequency multiplier 
Caract4riatiquee d'utilisation comma multiplieat rice 
de frequency cla9ee C 
Betriebedaten sle 7Llaese C Frequenzvervielfache>• 

a 750/75 

0a 
vg7 

= 
= 

600 
-100 

Vg2 300 
vg3 = o 

is 8T 
Ig1 = 1 
Ig2 = 11 

Vg1p = 110 

wig? = 0,1 
wg2 3,3 
Wia = 52 
wa = 25 
wo = 27 

a = 52 

t) Two valves; deux tubes; zwei Atfhren 

939 2577 

N40 7.7.1951 
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PE 06/40 

Operating conditions H.P. class C anode- and screen 
grid modulation 
CaractAri etiquse d'utili cation H.P. clasee C modu-
lation d'anode et de grille-4cran 
Betriebadatea E.F.Elasae C Lnodan- uad Sekirmgitter-
modulatioa 

z >75 57) m~ 
Ya 500 500 v 
vg7 = —7s -55 n 
Pg2 = 3002) 7603) v 

Pg3 0 0 V 
Ia 174 746 mA 

Igl = 1,4 2 mA 

Ig2 = 70 70 m6 

Vgip 90 75 P 
tiigt 0,1 0,15 If 
Wg2 = 3 7,6 i 
Ala 57 73 ~ 
t/s = 17 33 • 
1fo = 40 40 A 
n 70 55 ¢ 

m _ 100 100 16v
4g2p = 300 160 Y 

Fmod 30 4o If 

7) Txo valves; deus tubes; zwei Aohren 
2) Egg 20 k9 

3) Egg = 34 ]t➢ 

8.8.7949 939 2578 5 
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PE 06/40 

Cpe rating conditions ae L.P. class B amplifier and 
modulator, Leo valves 
Caract4ri atiques d~utilisation comma amplificaLrice 
et modulatrice B.F. classy B, deuz 'tutee 
Betrieh sdaten ale N.P. Verstarker uad )Modulator 
Aasse H, h~ei RBhren 

Va = 600 P 

vgt -45 v 
vgz 30o v 

vg3 o v 

Asa 6 k4 

Vglgtp = 0 90 P 

Ia = 2234 2zt75 ma 

Igl = 0 0 mA 

Ig2 = 2z3 2zt8 mA 

•ig1 = 0 0 • 

•g2 = 2z0,9 2z5,4 • 

•1a = 2z20,4 2zT0 • 

•a = 2z20,4 2z20 • 

•o = 0 100 • 

dtot = 4 9~ 

7 71 f 

8.8.1949 

939 2579 6. 



l PE 1/100 

PENTODE for use as H.F. and L.F. amplifier 
PENTHODE pour utilisation en ampl ificatrice H.F. et 
B,F 
PENTODE zur Verwendung als H.F. and N.F. Yerstarker 

Cathode : oxide-coated 
Cathode oxyde 
Kathode Oxyd 

Heating ; indirect 
Chau£fage: indirect 
Heizung :. indirekt 

Capacitances 
~Capacit6s 
%apaziteten 

Typical characteristics 
Caract6riatiques types 
Itenndaten 

Vf = 12,6 V 

If = 1,35 A 

Ca - 71 pF 
Cg1 = 20,5 pF 
Cag1 = O+1 PF 

µg281 = 6,7 
5 (Ia=40 mA)= 6 mA/V 

,( Fre q. C telegr. B teleph. 

m 7~c/s Va lio Va wo
(V) (i'7) (Y) (P7) 

>5 <60 1000 
aoo 

132 
107 

1000 
soo 

23 
23 

600 78 •600 23 

Cag2 mod. Cg3 mod. 
>5 <60 800 75 1000 27 

600 51 Boo 26 
600 22 

Limiting values 
Caract6ristiques limitea 
Crenzdaten 

Va = max. 1000 Y 
wa = max. 45 w 
Vg2 =max. 300 V 
wg2 =max. 7 w 
wgt =max. 0,5 w 

1)

2)

3)

Rs3 
Rg1 
lk1 

Ikp
Vki 

D mod.1) 

(Y) 
S! 

(wY 
1000 
800 
600 

194 
110 
82 

= max. 5o k0 
= max. 25 k02) 
= max, 50 kR3
= max. 240 mA 
= max. 1,5 A 
= max. 100 Y 

Swo valves; deux tubes; zwei RShreti 
with fixed grid bias; §polarisation fixes mit 
£ester Gittervorspannung 

with automatic grid bias; a polarisation eatoma-
tique; mit automatischer Git tervorapannung 

2.2.1959 938 3465 
N43 



PE 1h00 

Dimen sione in mm 
Dimensions en mm 
Abmessungen in mm 

k / f 

Socket 
Support 
Fsasung 

Base, culo t, Sockel: Septar 

40202 

IAounting position; arbitrary 
talon tage arbi trairement 
Aufstellung s will kiirlich 

Net weight 
Poids net 
Nettogewicht 

Shi FP ing weight 
Poids brut 
Bru ttogewicht 

2.2.1959 

30 g 

125 g 

939 ot35 2• 



PE 1/ 00 

Cperati ng conditions H.F. class C telegrapk~y 
Caract6 risti ques d'utilisation H.F. classe C t616-
graphie 
H etri eb sdaten H.F. HIasse C Telegraphic 

z = >5 
Va = 7000 
V 1 = -120 

~2 g3 
= 
= 

2500

Ia = 777 
Igt = 5 
Ig2 = 28 

Vg1p = 744 
w~g1 
v 

= 0,65 

H 
a 777 

vro = 132 

~ = 74,5 

>5 >5 
800 600 
-110 -100 
2500 2500

790 205 
6 7,5 
28 28 

734 724 

0,73 0,84 

752 723 

to7 78 

70,5 63,5 2
l 

2
a
~

~
! 

<
 

9
b
9
 

-0
<

C
C

 
p
 

Operating conditions H.F. class B telephony 
Caract6ri stiques d'utilisation H.F. classe B t416-
phonie 
B etriebsdaten H:F. %].a sse B Telephoaie 

a = >5 >5 >5 m 

Va = 7000 800 600 Y 
v 1 = -34 -33 -30;5 Y 

~2 = g3 = 
2500 2500 25

0 V 

Ia = 68 85 714 mn 
ig2 = 4,5 6 7,5 mA 

Yg1p = 20,5 ^22,5 26,5 Y 

tWig2 7'68 768 68,89 A 
~ a 45 45 45 A 
tro = 23 23 23,4 1P 

~ 34 34 34 9~ 

m = 100 too too 76 

~st 0,08 O,t~ 0,38 w 

10.10.1955 939 2977 3 
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PE 1/100 

Operating conditions H.F, class C 
Caracteri stiques d'utilisation H.F, classe C 
Betriebsdaten HF- f:lasse C 

tia6 

anode and screen grid 
modulation 
modulation d'anode et de 
grille-ecran 
Anoden- and Schirmgitter-
modulation 

sup, ressor grid modulation 

modulation de grille d'ar-
rtst 
Fangglttermodulation 

r = .5 >5 >5 m 

va = Boo boo t000 v 

vgt = -,zo -tzo -too v 
vRz = z5o 25o t5o v 

?a3 = o o -too v 
h = t20 120 72 mA 

Igt = 6,5 6,5 t0 ma 
Ig2 = z3 23 za mn 

ugtp = t50 150 140 V 

~~tg2 = 5,a 5.8 3,6 w 

'~Sa = 96 72 72 w 
;ta = zt zt a5 w 
wo = 75 St z7 w 

+t = 7B 7t 37,5 

m = 

vgzP = 

v63P = 
wmad = 

too too 
z5o z5o 

as 36 

too 
- v 

too v 
o w 

10.10.1955 

939 ttz9. 



PE 1/100 

Operating conditions as L.F. Clara B amplifier and 
modulator, two valves 
Caract6ri sti ques d'utili ration comma amplificatri ce 
et modulatri ce D.F. classe B, deux tubes 
Detri eb sdatea als N.F. Verstarker and Ifiodulator 
Klasse B, zwei Rthren 

''✓a = 1000 800 V 

/g1 250 -3250 v 
VG3 0 o v 

Raa = 8800 7560 4 
~~  

Vslglp = 0 84 0 68 V 

Ia 2x26 2x734 2x28 2x108 ma 

Igl = 0 2x0,8 0 0 mn 
Ig2 = 2x5 2x28 2x8• 2x27 m/~ 

Wi gt = 0 2xo,o3 0 o w 

Y+g2 = 2x1,3 2x7 2x2 2x6,8 W 

v/ia = 2x26 2x134 2x22,4 2x86,q w 

Wa = 2x26 2x37 2x22,4 2x31,4 W 

Wo = 0 194 0 L10 YP 

dtot = - 5 - 4,5 S 
.I 72 63,5 , 

Va = 600 V 

V~2 = 250 V. 

vs3 = o v 

Raa = 632o R 

Vglg7p = 0 6G V 

Ia = 2x28 2x102 mn 

Igt = 0 0 m%. 

Ig2 = 2x11 2x28 met 

Wi gt = 0 0 W 
'Wg2 = 2x2,8 2x7 

wia = 2x16,8 2x61,2 

Wa = 2x16,8 2x20,2 w 

PPo = 0 82 W 

dtot = 3,3 
~ _ - 67 

939 307 ?.7.1954 5. 
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QB 2 250 

BEAN PC'nIIi TETRODE for use as A.F, or R.F, amplifier or 
oscillator 
T➢➢E At6PLIFICATE➢R A FAISCEAOX pour utilisation en ampll-
ficateur S.F. ou H.F. ou osc ill ateur 
B(JNDELROHRE zur Verwendung als NF- oder HF-Vers tarker oder 
Oszillator 

Cathode: thoriated tungsten 
Cathode: tungstene Lhorle 
Katode thoriertes ~Nolfram 

Heating direct Yp 10 V 
Chauffage: direct If = 5 A Hei zung direkt 

Capacitances Cgi = 16,3 pF 
Capacites 
Kapazita ten Ca = 14,0 pF 

Cagi < 0,25 pF 

Typical characte ri s7l cs 
Carac teristiques types µg2gt = 8,5 
Kenndaten S(Ia = 50 mA) = 3,75 mA/V 

A Freq. C telegr. H teleph Cag2 mod 

m 61c/s Va Wo (W) Va Wo (W) Va Wo (W) 

(V) CCS ICAS (V) CCS ICAS (V) CCS ICAS 

to 3o z000 
750o 
t z5o 
zz5o 

z75 
zto 
770 

375 

z000 
7500 
zz5a 

50 
50 

7o 

7600 
tz5o 

z000 

Teo 
tao 

300 

A Freq. CR1 mod AB modt) 

m fcc/s Va Wo (W) Ya Wo (W) 
(V) CCS ICAS (V) CCS ICAS 

to 3o z000 
t5oo 
zz5o 

So 
ao 

75 

zz5o 
z000 
7500 

3➢0 
3 5 
260 

z5oo 090 

t)Without grid current; two tubes 
Sans courant de grille; deux tulles 
Ohne Gitterstrom; zwei R&hren 

to.to.t956 

N48 
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a6 2/150 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

Cap; capot; Haube 40619 

s~ 

i 
f f 

(M) 

Base, culot, sockel: Giant 7-p1n 
Mounting position: Vertical, base up or down 

Horizontal, pins 2 and 6 in 1 vertical plane 
Yon tage: Vertical, culot en heat ou en bas 

Horizontal, broche 2 et b daps un plan vertical 
Einbau: Senkrecht, Sockel oben oder unten 

Waagerecht, Stifte 2 and 6 in einer senkrechten 
Flache 

Net weight 
Poids net 
Nettogewicht 

230 B 
Shipping weight 
Poids Drut 
Bruttogewlcht 

600 g 

2 )from pages 5 and 6; des pages 5 et 6; von Seiten 5 and 6 
Obtained preferably from a separate source modulated 
with the plate supply or from the modulated plate supply 
throyigh a series resistor of 

27 ka at Vs = 1250 V 
43 kQ at Va = 1600 v 
41 kA at Va 2000 V 

Obtenu de preference dune source separee modulee avec 
1'alimen tatlon anodiquef ou de 1'allmentation anoddque 
modules a travers une resistance serie de 

27 kR a Va 1250 V 
43 k4 a Va = 1600 V 
41 kR a Va = 2000 V 

Vorzugswelse erhalten von einer separaten Spannungsquelle, 
moduliert ~mlt der Anodenspeisung oder von der modulierten 
Anodenspefsung mittels eines Serienwiderstandes von 

27 k0 bei Vg 1250 V 
43 k0 bei Va = 1600 V 
41 k0 bei Va = 2000 V 

939 laao 2. 
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QB 2/150 

H.F. class C LeleQraphy 
H.F. classe C telegraphle 
HF-Kl asse C Telegraphie 

Limiting values, continuous service 
C.C.S. Caracterlstl ques lima tes, service con tinu 

Cre nzdaten, Dauerbetrieb 

f _ _ = qat(._ _30 !mac/s 
Va = max. 2000 V L  = max.  64 Ltc/s 

Wia = max. 360 w Va = max. 1500 V 

wa = max. 100 w wla = max. 270 w 

Ia = max. i80 mA 

vg2 = max. 400 V ~  _ fax. 120 CSc/s 

wg2 = max. zz w va = max• t000 v 
-Vg1 =max. 300 V w1a = ©~• ta0 w 

Igt = max. 25 mA 
Rgt = max. 30 k4 

Operating conditions, continuous service 
C.C.S.Carac teristlques d'utilisation, service continu 

Betriebsdaten, Dauerbetrieb 

va 200o t5oo tz5o V 
vgt = -tzo -90 -75 v1) 
Vg2 = aoo 300 Sao v 
v63 = 0 0 o v 
I8 = tao tao tao mA 
Igt 10 12 72 mA 

Ig2 = a5 30 35 mA 
Vgtp = 205 t75 160 Y 

wigs = t,9 t ,9 t,7 w 

wg2 = to 9,o to,5 w 

wia = 360 270 2z5 w 

wa = a5, 60 55 w 
wo = 275 2t0 t70 W 

n = 76,5 7a 75,5 ~ 

t )For A.C, filament supply 
Pour chauffage du filament par courant alternatif 
Fur wech selstromspe isung des Hei zfadens 

to.to.t956 
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QB 2%250 

H .F, class C tel el;raphy 
H.F. classe C telegraphle 
HF-Klasse C Telegraph ie 

Limiting values, intermittent service 
L C.A.S. Caracterist iques limites, service intermittent 

Grenzdat en, aussetzender He trieb 

f = max,, 3.0 Np/H, 

Va = max. 2250 V f _ _ _maxi _ YQ~S./g 

wia =max. 500 W Ya = max. 1700 Y 
wa = max. t25 W wia =max. 375 W 
Ia = max. 225 mA 

Vg2 =max. 400 V t _ = max,, _7~0_!4p/~ 
wgz =max. zz w va =max. ttz5 Y 
-vgl = max. 30o v rib =max. z5o w 
Igl =max. 30 mA 
Rg1 = maa. 30 kA 

Operating conditions, intermittent service 
L C.A.S. Caracteristiques d'ut111sation,servi ce Sntexmlttent 

Betriebsdaten, aussetzender Betrieb 

va zz5o v 
vgl -155 vl) 
vgz aoo v 
vg3 o v 
Ia zzo mA 
Ig1 = 15 mA 

Igz = ao mA 
Vg1p = 275 V 

wigs a w 
wgz = t6 w 

w1a 495 W 

~a = 120 N 

Wo = 75 w 

n = '~ % 

1 )For A.C. filament supply 
Pour chauffage du filament par courant. alternatif 
Fur Ylechselstromspeisung des Heizfadens 

939 1Ha2 a, 

10.10.1956 ivst 



QB 1;'250 

H.F. class C anode and screen grid modulation 
H.F. classe C modulation d'anode et de grille-ecran 
HF-Klasse C Anoden- and Schlrmglt termodulation 

Limiting values, con tlnuous service 
C.C.S. Caracteri stiques limites, service contlnu 

Grenzdaten, Dauerbetrieb 

~ - = -maxim _ 3o_x~/s 
va = max. tboo v 

wia =max, 240 W 

wa =max. 67 W 

Ia = max. t5o mA 

vg2 =max. 400 v 

wg2 =max. 75 W 

-vgt = max. 30o v 
Igt =max. 25 mA 

Rgt =max. 30 kn 

~ - - = mom' -  -6Q 
Yc/_s 

Ya = max, 7200 v 

WSa = max. t80 W 

f = max. 120 Lc/s 

va = max. soo v 
w1a = max. tzo w 

Operating characteristics, continuous service 
C.C.S. Caracteri stiques d'utllisation, service continu 

Betriebsdaten, DauerDetrleD 

va 160o tz5o v 

vgt -t6o -t6o v1) 
vg2 300 30o vz) 
vB3 a o v 

Ia = t5o 15o ma 
Ig1 = 12 13 mA 

ig2 = 30 35 me 

Vgip 250 250 V 

Wlgt 2,7 2,9 W 

Wgz = 9 10,5 w 
w.ia 240 187,5 W 
wa 6o a7,5 W 
Wo tgo tao W 
'z  7~ 7a,f $ _ 
m 100 100 ¢ 

Wmod 120 94 W 

t)See page 4; voir page 4; siehe Set to 4 
2 )See page 2; voir page 2; siehe Seite 2 

to.to.t956 
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QB 2/250 

H.F. class C anode and screen grid modulation 
H.F.~classe C modulation d'anode et de grille-ecran 
HF-Kl as se C Anoden- and Schirmglttermodulat ion 

Limiting values, Intermittent service 
I.C.A.S. Caracteris Liques lima tes, service in telmittent 

Grenzdaten, aussetzender Betrf.eb 

L _ _ ~Ex,. _ io_ms/s 
Va = max. 2000 V L _ _ = <IlaX._ _6Q ~c/s 

wia =max• 400 W Va = max. 7500 V 

Na = max. 700 W w19 = max. 300 W 

Ia =max.. 200 mA 

VB2 =max. 400 V ~ — — _ lQaX._ 124 ~c/_s 

P7g2 =max. 20 W Ya = max. 1000 Y 

-vgt = max. 30o V 'Wia =max. zoo W . 

Igt =max. 30mA 

ggi =max. 3o IcR 

Operating characteristics, intermittent service 
I.C.A.S. Caracteristiques d'utilisation, service intermittent 

]3etriebsdaten, aussetzender ]3etrieb 

Vg = 2000 V 

vg7' _ -775 v7) 
vgz = 35o vz) 
v~ = o v 
Ia = 200 mA 

Igt = 16 mA 

Igz = ao mA 
Yg7p 30o v 

WSgt 4,3 w 

Wgz = 14 W 
wia aoo w 
Wa = 700 W 

wp 30o w 

>z Z5~_ _ 
m = 700 % 

Wmod = zoo w 

t )For A.C. filament supply 
Pour chauffage du filament par courant alternatif 
Fi1r wechs elstromspeisung des Heizfadens 

Z )See page 2; voir page 2; siehe Seite 2 

939 teaa 6. 
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QB 2;'250 

I[.F. class C grid modulation 
H.F. classe C modulation de grille 
HF-Kl as se C GS ttermodulation 

N54 

Limiting values, continuous service 
C.C.S. Caracteristiques limites, service continu 

Grenzdaten, Dauerbetrieb f = max. ~0 EEc/s

f _ __ ~iax._ _6Q m:c/s Va = max. 2000 V 

Va =max. 1760 V wia = max• 750 W 

wia = max. 132 W wg = max. 700 'N 

Ia = max. 700 mA 

Vg2 = max. 400 V 

Wg2 max. 15 w 

-Vg7 = max. 200 V 

Rgt = max. 30 k4 

Operating characteristics, continuous service 
C.C.S. CaractEristi ,ues d'uti lisa lion, service con lino 

Betriebsda ten, Dauerbetrieb 

f _ = max._ 120 ~1c/s 

Va =max. 1520 V 

wia = max. 7ta S4 

Va 
Vg7 
Vg2 
V~ 

= 
= 
= 

2000 
-120 
400 

0 

1500 V 
-140 V3) 
400 V 

0 V 
Ia = 75 70 mA 
Ig1 = a) 

Ig2 = 3 3 ~ 
Vgip (H.F.) 720 745 V 
VBIp (A.F..B.F.,N.F.) 60 60 V 
wigs = 5) 
V4g2 1,2 7,2 'N 
wia = 750 705 w 
wa = 700 65 w 
we = 5o ao w 

n 33 3e ~ 

3 )Fixed supply or cathode resistor bias, unbypassed for 
A.F., is recommended 
7:1 est recommande d'utiliser polarisation fixe ou polari-
sation par one resistance caLhodique, ne pas shuntee 
pour H.F. 
Feste Vors pannung Oder Vorspannung mittels ein es fur NF 
n icht uberbruckten Katod en widerstandes wi rd empfo hlen 

a 
)Usually negllgi ble 
Ordinairement a negliger 
GewBhnlich zu vernachlassigen 

5 )See page 8; voir page 8; sie he Seite 8 

0.70.7956 939 7ea5 7. 



QB 2j250 

H.F. class C grid modulation 
N.F, cla sse C modulatio❑ de grille 
HF-Klasse C Gittermodulation 

Limiting values, intermittent service 
1.C.A.S.Caracter157iques limite s, service lntenait tent 

Grenzdaten, ausset zender Betrieb 

~ - - _ 
fax._ ~4 ~c/_s 

Va = max. 2250 V 

wia =max. zoo w 
wa = max. t25 w 
Ia = mex. 125 mA 

Vgz = max. 400 V 

wgz = max. 20 w 
-Vg7 =max, 200 V 

Rgt = max. 30 k4 

Operating characteristics, intenni ttent service 
I.C.A.S.Caracteri stiques d'utilisation,servlce intermittent 

BetrleDsdaten,. aussetzender Betrieb 

% _ _ six,. _ 6O_tc~/s 
Va =max. 19sO v 
Wia =max. 776 w 

f 
- - 

_m~x~ _72O_Ltq/D 

Va = max. 7770 V 

wia =max. 75z W 

Va

vgt 
vgz 
vg3
Ia 

Igt 

Ig2 
Vglp (H.F.) 
Vgtp (h.F.,B.F. ,N.F.) 

wig? 
Wg2 

wia 
wa
we
n 

zz5o V 
-uo v3) 

= aoo v 
ov 

= e5 mA4
_ ) 

= z,5 mA 
= 735 v 
= 55 v5
_ ) 
= 7,0 W 
= t9t w 
= ttb w 
= 7s w 
= 39 ~ 

3 )a )See page 7; voir page 7; siehe Seite 7 

~)H.F. driving power is never more than 2 W 
A.F. driving power is usually not more than 1 W 
La dui ssance de commande H.F. nest ,7amais plus de 2 w 
Generalement la puissance de comande BF. nest plus de 1 W 
Die H.F. Steuerleistung ist nie mehr als 2 w 
Die NF-Steuerleistung 1st gewdhnllch ni cht mehr als 1 w 

939 teab 8. 

10.10.1956 N55 



QB 1 250 

B.F. class B tele{~hony 
B.F. classe B telephonie 
HF-IClasse B Telephonie 

Limit Sng values, continuous service 
C.C.S. Caracteris tiques 1lmi tes, service continu 

Grenzdaten, Dauerbe trleb 

F _ =Jnax~ _ 3.0 A1g/g 
Va = max. 2000 V 

w1a =max. 150 W 

i4a = max. 100 W 

Ia =max. 100 mA 

Vg2 =max. 400 Y 

wg2 =max. 15 w 

Va = max. 7760 V 

Wia =max. 732 W 

~ _ _ ~~.. _120_Etg/~ 
Va = max. 1520 V 

Wia =max. 17a w 

Operating characteristics, continuous service 
C.C.S. Caracteri stiques d'utilisatlon, service continu 

BetrleDsdaten, Dauerbetrieb 

Va 

Ygt 

Vg2 

Vg3 
Ia 

lB2 
Vg7p 

wg2 
Wia 
Wa 

Wo
3 
m 

2000 7500 V 

_ -75 -6o v7) 
= aoo aoo v 
= 0 0 V 

= 75 too mA 
3 a mA 

so 7o v 
7,2 7,6 W 

750 75o W 
= 100 100 W 

= 50 5o W 
33  33~_ _ 

Wigi = 

100 100 ~ 

~2 ~2 W 

1)For A.C. filament supply 
Pour chauffage du filament par courant al Lerna of 
Fur Wechselstromspe isung des Beizfadens 

10.70.1956 

N56 

939 79a7 9. 



QB 2 250 

H.F. class B telephony 
H.F. cla sse B telephonie 
HF-Kl rise B Telephonle 

Limiting values, in to rmlttent service 
I.C.A.S. Carac Ceristlques llml Les, service intermittent 

Grenzdaten, aussetzender BetrleD 

r _ = max.. _ io_B4/s t _ _ = me7s._ 64 Lc/s 
Va = max. 2250 V Va max. 79B0 V 

Wia =max. 200 w wia max. 176 W 

'sa =max. 125 W. 

Ia =max. 125 mA ~ _ _ = max._ 124 14c/_s 
Vg2 =max. 400 V Va = max. 1710 V 
wg2 =max. 20 W wia max. 152 W 

Operating characteristics, intermittent servlce 
I.C.A.S. Caracteri stiques d'utilisation,service Intermittent 

Betrlebsdaten, aussetzender BetrleD 

va = 2250 Y 

Vgt = -60 Vt) 
Vg2 400 Y 
V63 0 V 

Ia = e5 mA 

Ig2 3 mA 

Vgtp = 70 V 

Wg2 = t,2 W 

Wia = 191 W 

Wa 121 W 

wo = 7o w 

~  =  365_ 
m - 100 ~ 
wigs z w 

i )For A.C. filament supply 
Four chauffage du Ella meat par courant alternat if 
Fiir Wechselstromspeisung des Hei zfadens 

939 teae 

10.10.1956 

,o. 
N57 



QB 2 250 

A.F. class AB a^pl iffier and modulator 
Ampl ificatrice et modulatri ce B.F. cl rise AB 
:IF-VerstarK.er and tod'ulator Klas se AB 

Limiting values, continuous service 
C.C.S. Caracteristiques limites, service con Lino 

Crenzdaten, Da uerbetri eb 

Va =max. 2250 V wa = max, 700 ii 
Ia =max. 780 mA Vg2 = max. 1700 V 

wla =max. 360 w wg2 = max. 22 W 
6 

Rg1 = max. 30 k4 ) 

Operating characteristics, continuous service; two 
tubes 

C.C.S. Caracteristiques d'utilisation, service continua deux 
tubes 

Betriebsdaten, Ilauerbetrieb; zwei Rohren 

Va

vg7 = 
v~ = 
vg3 = 
Raa = 

2250 
-95 
750 

0 
7,0 

2000 V 
-90 v7) 
750 v 

0 v 
16 k4 

Vgig7p = ~ 0 770' ~ 0 760 V 
Ia = 2x25 2x127.5 2x25 2x732,5 mA 

Igz = 2x7,0 2x26,5 2x1,0 2x21,5 mA 
wie, = o 0 0 o w 
wgz = zxo,75 2x79,9 zxo,75 2x76,7 w 
wia = 2x56 2x287 2x50 2x265 W 
wa 2x56 2x97 2x50 2x97,5 w 
wo = 0 3eo 0 335 w 
n = 66 

va = 
vg7 = 
vg2
vB3 = 

- 63 

750o v 
-BS vt) 
75o v 
o v 

Raa = 9,.3 kS7 
Vg7gip = 0 tbo v 
Ia = 2x25 2x152,5 mA 

Ig2 = 2x1,0 2x22,5 mA 
wi~7 = o o w 
wgz = 2x0,75 2x76,9 w 
w'Sa = 2x37,5 2x229 'R 
wa 2x37,5 2x99 w 
wo = 0 z6o w 
n = - 57 % 7 

)6)See page 12; voir page 1Z; slehe Seite 12 

70.70.7956 

N58 

939 7aa9 7t 



QB 2/150 

A.F. class AB amplifier and modulator 
Amplificatrice et modulatrlce B.F. classe AB 
hB-VerstarY.er and Wodul ator Klasse AB 

Limi ling values, Sntecmittent service 
I.C.A.S. Caracteristiques lf.mites, service intermittent 

Grenzdaten, aussetzender Betrieb 

Va = max. 2500 Y 

Ia = max. 225 mA 

WSa = max. a50 w 

Wa = max. t25 W 

Vg2 = max. 1100 V 

wgz = max. zz w 

Rgt = max. 30 1R bi 

Operating characteristics, intermittent service; 
two tubes 

:.C.A.S. Caracterlstiques d'ut ilisation, service intemitter5 
deux tubes 
Betriebsdaten, aussetzerder Betrieb; zwei Rohren 

Vg 2500 V 

vst = -95 v t) 

vg2 = 75o v 

vg3 = o v 

R~ = t9 xn 

vgtgtp - o tao v 
Ia = zxz5 2ata5 mA 

Ig2 2xt,0 2x27 mA 

Wigt = 0 0 W 

Wgz - zxo,75 2xzo,3 W 

Wig 2x62,5 2x362,5 W 

Wa 2x62,5 2x117,5 W 

Wo = o a90 w 

n 67,5 ~ 

t )For A.C. filament su tply 
Pour chauffage du filament par courant altematlf 
Fifr Wechselstromspei sung des Heizfadens 

6 )with fixed grid bias. Cathode bias.is not recommended 
Aveo polarisation de grille file. Polarisation de cathode 
nest pas recommandee 
Wit fester Cittervorspannung. Vorspannung mittels elnes 
Katodenwiderstandes ward nicht empfohlen 

939 ta5o 12. 

10.10.1956 N59 
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a6 3/300 

TETdJDE for use as Ii. F. or L.F. amplifier 
TETdCDE pour utilisation en anpl ificatrice II. F, ou H.F. 
TETRODE zur verwend.~hg als FIF— oder t1F—Vera tarker 

Cooling ; radiation/low velocity air flow 
icefroidiss eiient; radiation/l eger courant d'air 
$Ohlung a Strahlung/schwaeher Luftstrom 

Filament thoriated tungsten 
Filament tungst~ne thori€ 
Hei zfaden: thoriertes "Nolfram 

Heating direct 
Chauffage: direct 
Hei zung direkt 

Capacitances 
Capacit6s 
Kapazitaten 

Typical characteris ti ca 
Caract€risti ques types 
Eenndaten 

of  = 5 v 

Lf = 6, 5 A 

~a = 3, 5 pF 

Cg1 = 10,8 pF 

Cgg1 = 0,05 pF 

µg281 = 6.2 

S (Ia.40 mA) = 2,2 mA/V 

71 Freq. C telegr. B tel eph. C ag2 mod. 

Va Np VB Wn Vg Wo
m LIc/s (V) (W) (V) (W) (V) (W) 

2,5 120 3000 375 3000 58 2500 300 

2500 375 2500 55 2000 225 

2000 275 2000 54 1500 157 

1500 110 

2 150 2500 360 

1,5 200 2000 225 

1) Two tubee; deuz tube a; zwei R3'hren 

7.7.1954 

N60 

939 0158 

B mod. 
1) 

Va

(Y) 

wp 

(W) 

2500 

2000 

1500 

550 

550

455 



QB 3/300 

Temperatures end coaling 
Temp€ratures et refroidiss ement 
Temperaturen and Kilhl ung 

Temperature of anode seal 
TempErature de la sortie de 1'anode = max,220 °C 
Temperatur der Anodendurchfdhrung 

Temperature of pin seals 
Temp€rature des scellements des broches= max. 180 °C 
Temperatur der Stif tendurchYuhrungen 

Bulb temperature 
Temperature de 1'ampoule = max, 350 °C 
Kolbentemperatur 

In general cooling of the tube is not necessary at nor-
mal ambient temperature at frequencies below 50 Nc/s. 
When the tube is used at or near maximum ratings at fre-
quencies above 50 Mc/s, it will be necessary to direct 
a low velocity air flow on the anode seal and the bottom 
oY the envelope. 

In order to prevent overheating of the acreen-grid Dins 
by high-frequency current it is recommended to include 
both screen-grid socket connections in the circuit. 

En g€nEral it ne Taut pas refroidir le tube & la LempA-
rature normale de 1'ambiance g des fr€quences au-desaous 
de 50 61c/s. SS le tube est util is4 d ou prpa des carac-
t€risti ques maxvnwn admissibl es au-deasus de 50 bfc/s, it 
fact dirt ger un 1€ger courant d'air sur le scellement de 
la sortie de 1'anode et sur le fond du tube. 

Z1 est recommand6 d'incorporer les deux bornea de rac-
cordement de la grille-€cran daps le circuit pour dviter 
le aurchauffage des broches de la grille-Ecran par le 
courant haute frdquence. 

Im allgemelnen braucht die RShre bei normaler Umgebungs-
temperatur bei Frequen zen unterhalb 50 b1Nz nicht gekiihlt 
zu werden, Wird die Rahre bei den maxiioal en Betriebsda-
ten bei Frequenzen h8her als 50 1SIiz betrieben, so ist ein 
s chwacher Luftatrom auf die Modendurchfithrung and den 
Boden der ABhre notwendig. 

Ea empfleblL aich, zur Yermeidung einer Uberhitzung der 
Schirmgitteratifte vom Hochfrequen zstrom, bei de M-
schluasklemmen des Schirmgittera an der Schaltung zu be-
teiligen. 

939 0159 

7.7.1954 

2 

~ni 



Socket 
Support 
Fassung 

Clip 
Borne de uonnezion 
Anschlusskl emme 

QB 3,300 

max 62 

Dimensicna in mm 
Dimensions en mm 
Abmessungen in mm 

4,95 

f f 92 

Base, culot, Socke l: GIANT Sp• 

40211/01 

40624 

:dounting position; vertical with base up or down 
idontage vertical avec le pied en haut ou en 

bas 
Einbau ; senlsecht mit dem Sockel oben oder 

unten 

Net weight 
Poids net 
Nettogewicht 

Shi?Ping weight 
Poids brut 
Bruttoge:+icht 

9.9.1960 

N62 

120 g 

850 g 

7Z2 0158 3• 

F 



0B 3/300 

H.F, class C telegraphy 
H.F. oiasse C t~l6graphie 
HF — Klasse C Telegraphie 

Limiting values 
Caractdristiquea limites 
Grenzdaten 

f = max. 120 IS~s 
Ya

Ia

wia 
wa
Vg2 

wg2
_vg7
Ig1 

= max. 3000 V f = max. 170 m~s 
= max. 225 mA Va = max. 2500 V 
= max. 625 i4 wia = max. 560 W 
= max. 125 W7) 

= max. 40o v 

= max. 20 w r = max, zoo tao/a 
= max. 500 V Va = max.2200 V 

= max, 75 mA wia = max, 435 w 

Operating conditions 
Caractdristiquea d'utilisati on 
Betriebsdaten 

Y = <120 <120 <120 <720 Mc/s 
Vg = 3000 2500 2000 7500 V 

Vg2 = 350 350 350 350 v 
Vg7 = —750 _750 —100 —150 Y 
Ia = 167 200 200 170 mA 

Ig2 = 30 40 50 56 mA 

Igt = 6,5 9 9 8 mA 
Ygtp = 300 330 260 225 v 

wigl = 2 3 2,4 1,7 w 
wg2 = 10,5 74 17,5 79,6 w 
wia = 500 500 400 765 w 
wa = 125 725 725 55 w 
wo = 375 375 275 770 w 

*1 = 75 75 69 67 96 

1) Anode red hot, teaperature = 850 °C 
Anode port6e au rouge, ter¢p 6rature = 850 
Anode rotheisa, Temperatur = 850 oC 

938 3486 

9.9.1960 

oC

a 

N63 
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QB 3/300 

H.F, class B telephony 
H.F. classe B t€1 €phonie 
HF — IQ asse H Telephonie 

Limiting values 
C aractAristi ques limites 
Grenz aten 

f = max. 120 Mc[s 

va =max. 3000 v 
f 

va
= maz. 170 M~s 

= max.z5oo v 
Ia =max. 

wia = max. 
135 mA 

200 W 

Wia = max. 190 w 

Wa = maz. 125 Wi) f = max. 200 M~s 

Vg2 = maz, 

wg2 = max. 

400 V 

14 w 

Va

wia

= max.2200 V 

= max. t50 w 

Operating conditions 
Carac t€ristiques d'utilisati on 
Betri ebsdaten 

f = < 120 c 120 < 120 Mc/e 

va = 3000 z5ao 2000 v 
vgp = 350 350 35o v 

Vgt = —50 —50 —50 V 

I8 60 70 83 me 
Ig2 = 7 1 1,5 mA 
vgtp= 50 55 65 v 
Wg2 = 0,35 0,35 0.52 W 

Wia = 180 175 166 W 

wa = tzz 12o ttz w 
we = 58 55 54 w 

n = 32 31,5 32,5 ~ 

m = too too too ~ 
Igt = 

Wi81=

4,5 4 4 mA 

0,45 0,44 0,52 w 

1) See page 4 
Yoir page 4 
Siehe Saite 4 

3.3.t95b 

N64 

939 1535 5. 



QB 3300 

H.F, class C anode and screen grid modulation 
H, F, classe C modulation d'anode et de grille-€cran 
HF - IClasse C Anoden- and Schirmgi ttermodulati on 

Limiting values 
CaractEristiques limttes 
Grenzdaten 

£ max. 

Va _max. 

120 Mc~a 

2500 V £ = maz. 770 M~a 
Ig _max. 200 mA Va = max. 2100 V 
Wia = maz. 415 W Wia = maz. 375 W 
Wg =max. 83 ~' 
Vg2 = max. 400 V 
Wg2 = max. 20 W £  = max. 200 M~a 
_Vgt= max. 500 V Va = max, ta00 V 
Igt = maz. 15 mA Wia = max. 290 W 

Operating conditi ona 
Caractdristiquea d'utilisation 
Hetrlebadaten 

f = < 120 < 120 < 120 Mc/s 
Vg v 2500 2000 t50o V 
vg2 = 350 350 300 v 
vg1 = -270 -220 _t5o v 
I8 = 152 t5o t6o mA 

Ig2 = 30 33 33 mn 
Igt = 4, 5 -5; 10 mA 
vgtP 380 390 25o v 

wig1= 1,7 2 2,5 W 

Wg2 = 10,5 11,5 t0 w 

Wie = 380 300 24o w 
Wa = 80 75 83 w 
Wo = 300 225 157 w 

e = 79 75 65 ~ 

m = 700 100 700 ¢ 

Vg2P 300 300 255 V 

Wmod= 790 750 72o w 

939 X536 6 

3.3.1956 1v65 



QB 3/300 

L.P. class B amplifier ant modulator ) 
Ampl ificytrice et modulatrice B.F.classe B) Ig1 = 0 
ttF - Verst&rker and i.;adulator Y.lassa R ) 

Limiting values 
Carzct6ristiques limites 
Grenzdaten 

Vy =max. 3000 V 

Ia =max. 225 mA 

P!y =max. 125 W 7) 

Vg2 = max. 600 V 

Ng2 = max. 20 C7 

-Vg1 = max. 500 V 

Rg7 = max. 150 kQ 

Operating condltiona, two valvee 
Csrecteri atiques d'utilisation, deux tubes 
IIetriebsdaten, zwei RBhren 

Vs 

vg1 

Vg2 = 

Rey = 

Vg tg iD 

7.500 

-97 

600 

25 

2000 

-95,5 

600 

17,6 

1500 V 

-94 V 

600 V 

12 kSt 

~ 0 790 ^ 0 78G 0 785 V 

Ia = 2x30 2x708 2x30 2x777 2x30 2x709 mA 

Ig2 = 2x0,7 2x73 2x0,1 2x12 2x0,15 2x73,5 m,i 

71g2 2x0,1 2x7 r8 2x0,1 2x7,2 2x0,1 2x8,1 :7 

57ia = 2x75 2x270 2x60 2x222 2x45 2x163 Y! 

`Ny = 2x75 2x97,5 2x60 2x92 2x45 2x7S •,'1 

Y!o = 0 345 0 260 0 170 iY 

'! _ - 64 - 58,5 52 ~ 

dtot = 4,0 - 3,6 - 3,5 

)Anode red hot, temperature - 850 °C 
Anode port€e au rouge, temp€rature = 850 °C 
Anode rotheies, Temperatur = 850 °C 

S4 

~r66 
939 oog5 7. 



QB 3/300 

L.F. class H uaplifier and modulator ) 
Ampl ificatrice et modulatrice B.F. claeee B) Igt > 0 
NF - Verstkrker and Rtod ulator Klasae B ) 

Limiting values' 
Caract8rietiquea limitea 
Grenzdaten 

Va =max• 3000 V 
Ia =max. 225 mA 
Yra =max. 125 W 7 ) 

Vg2 = max. 400 V 

Wg2 = max. 20 W 

-Ygt = max. 500 V 

Operating conditions, two valves 
Caract6rietiquea d'utilisation, deuz tubes 
Betri eb adaten, zwei Bohren 

Va 2500 2000 1500 v 

Vgt -51 -50 -48 V 

Vg2 350 350 350 Y 

Raa = 20 12 7,2 k4 

Vgtgtp 0 A ~ ~ 296 ~ 0 330V 

Ie = 2x30 2x757 2x30 2x197,5 2x30 2x227,5 mA 

Igt = 0 2x8,5 0 2x72 0 2x76 mA 

Ig2 = 2x0,7 2x18 2x0,75 2x32 2x0,25 2x42 mA 

Wigt = o 2x0,9 0 2x1,6 0 2x2,4 Y! 

Wg2 = 0 2x6,3 2x0,1 2x71,2 2x0.7 2x7547 

Yria = 2x75 2x377,5 2x60 2x395 2x45 2x341,5W 
Wa = 2x75 2x702,5 2x60 2x720 2x45 2x7 i4Yr 

Ylo = 0 SSo o SSo c 455Yr 
'1 - 72,5 - 69.5 - 66,5 

dtot - 5 5 5 

t )Anode red hot, temperature - 850 oC 
Anode portAe au rouge, temp€rature = 850oC 
Mode rotheiss, Temperatur = 850 °C 

939 0762 
7 7.1954 

8. 

N67 



QB 3.5/750 

TETRODE for use as H.F. amplifier and oscillator 
TETAODE pour utilisation en amplificatrice H.P. et en 
oscillatrice 
TETRODE zur Verwendung als HF—VerstRrker and Oszillator 

Cooling : radiation/low velocity air flox 
Refroidissement: radiation/1Bger courant d'air 
Kilhlung Strahlung/schwacher Lu£tstrom 

Filament ; thoriated tungsten 
Filament tungsten¢ th oriE 
Hei zfaden; thoriertes :rolfraID 

Heating direct Vf = 5 V 
Chauffage: direct If = 14,1 A 
Hei zung direkt 

Capacitances Ca = 4,5 pF 
Capacit€s 
Kapazi t~ten 

Cgt = 12,7 pF 

Cag7 = 0,12 pF 

Typical characteristics 
Caract€risti quea types 
Kenndaten 

µg281 = 5r 7
S (Ia=100 mA) 4 mA/V 

A Freq. C telegr. B teleph. Cag2 mod. Bmod1) 
Va ~fo Va Wo Va Wo Va wp 

m He/s 
(v) (Yr) (v) (w) (v) (w) (v) (w) 

>4 <75 4000 1000 4000 726 3000 510 3000 7240 

3000 800 3000 725 2500 375 2500 1740 

2500 575 2500 725 2000 974 

2,5 720 2500 500 1500 660 

deux tubes; zwei RShren 7) Two tubes; 

7.7.7954 

N68 

939 0729 



QB 3.5/150 

Temperatures and cooling 
Temperatures et refroid}asement 
Temperaturen and Kuhlung 

Temperature of anode seal 
Tempdrature du scellement de 1'enode = max. 220 °C 
Temperatur der Anodeneinachmel zung 

Temperature of pin seals 
Temperature des scellements des brochea = max. 180 °C 
Temperatur der Stifteneinschmel zungen 

Bulb temperature 
Tempdrature de 1'ampoule = max. 350 °C 
Eolbentemperatur 

In order to keep the temperatures below the maximum per-
mitted values a low velocity air flow has to be directed 
onto the anode seal and the bottom of the envelope. 

In order to prevent overheating o£ the screen-grid pine 
by high-frequency current it is recommended to include 
both acre en-grid socket connec tiona in the circuit, 

Afin de maintenir lea tempdraturea au-dessous des val aura 
maximum admiasible, it sera ndcessaire de diriger vn ldger 
courant d'air vers le scellement de 1'anode et vers le 
£ond de 1'smpoule. 

I1 est recommandd d'ineorporer lea deux bornea de raccor-
dement de le grille-deran dens le circuit pour dviter le 
surchauffage des brochoe de la grille-deran par la cou-
rant haute £rdquence, 

Damit die Temperaturen unterhalb der hSchet zulNasi gen 
V'ferte bleiben, Boll sin schwacher Luftstrom au£ die Ano- 
deneinschmel zung and au£ den Boden des Kolbena gerichtet 
warden. 

~Ea empfiehlt Bich, zur Vermeidung einer Cberhit zung der 
Schirmgitteratifte vom Hochfrequenzatrom, beide dn-
achlussklemmen an der Schaltung zu beteiligen. 

Net weight 
Po1da net 
ftettogewicht 

Shipping w4lght 
Poide trot 
Bruttogewicht 

785 B 

970 g 

939 Ot30 2 

i95d 1V69 



QB 3.5; 750 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

f 
g2 

Base, culot, Sockel: GIANT 5—PIN. 

Socket 
Support 
Fassung 

Clip 
Borne de connexion 
Anschlusskl emme 

40211/01 

4062; 

Mounting poaiti on: vertical with base up or dcwn 
Montage vertical avec le culot en haut ou en 

bsa 
Einbau senkre cht mit dem Sockel oben oder 

unt en 

,.,.1950 

N 70 

7x2 Ot60 3 



QB 3.5/750 

H.F. class C telegraphy 
H.F. classe C t8legraphie 
HF - Iflasse C Telegraphie 

Limiting values 
CaractEri stiquea limites 
Grenzdaten 

P = max. 75 LI~s 

Va

wia 

wa

Ia

Yg2 

~~g2 
-Vg1

Igt 

= max. 4000 Y f = max. 100  tdc/s 

= max. 1250 w Ve =max, 3300 V 

= rnax. 250 1Y Wia = max. 1000 w 

= max. 350 mA 

= max. 600 V 

max. 35 '~I 
= max. 500 v Va =max. 250o v 

= max. 20 mA IY1a,= max. 750 w 

P = max. 120 fAc/s 

Operating conditions 
Caract€ristiquea d'util isation 
Betriebsdaten 

f 

Va

Vg2 

Vgt 

75 

4000 

= 500 

_ —225 

75 

3000 

500 

—160 

75 ASc/a 

2500 v 

500 V 

—150 V 

Ia = 312 345 300 mA 

lg2 = 45 60 60 M 

lgt = 9 10 9 mA 

Vgip = 303 z65 z2o v 
will = 2,5 2,4 1,8 w 
wg2 22,5 30 30 4Y 

'~tia 1248 1035 75o w 

wa 246 235 175 w 

Wo 1000 800 575 w 

9 80 77 77 h 

939 0113 

9.9.1960 N71 



QB 3.5/150 

H.F. class B telephony 
N.F. classe B t€ldphon ie 
HF lIIasse B Telephonie 

Limiting values 
Caract€ris ti ques limi tee 
Grenadaten 

Y man. 75 Cd~s r = -ax. 1co mJa 

Va = max. 4000 V Va _ max. 3300 V 

Wis = max. 400 W Nis =max. 320 W 

Wa = max. 250 W 

Za = max, 250 mA f = max. 720 M~s 

Yg2 = man. 600 V Va = max, 25C0 V 

Wg2 = max. 23 w win =mar., 24c w 

Operating conditions 
Caract€risti ques d'utllisatl on 
Betriebsdaten 

t 
Va

Vg2 

Vg1 

= 75 
= 4000 

= 500 

_ -700 

75 
30.^,0 

500 

-90 

75 M.c/s 
2500 V 

500 V 

-84 V 

Ia = 94 725 750 ma 

1g2 = 0 0 0 m• 

Vgtp = 55.5 67 66 Y 

Wia = 376 375 375 W 

Aa = 250 250 250 W 

Wo = 126 125 125 W 

n =-33,5 33 33 ~ 

m too teo 1co ~ 

1g1 = 0,5 2 5,5 mn 
wigt = 0,06 0,25 0,75 W 

wg2 = a 3,8 6 w 

7.7.7954 

N72 

939 ott7 5 



QB 3.5/150 

H.F. class C anode and screen grid ¢odulati on 
H.F. classe C modulation d'anode et de grille-dcran 
HF Klasae C Anoden- and Schir¢gittermodulation 

Limiting values 
Caract€ri sti ques limites 
Grenzdaten 

f = max. 75 Lic/s 

Va max, 3200 V f = maz. 100 C!c[:; 

Wia = max. 825 N Va =max. 2600 V 

wa = max, t65 w wia = max. 66o w 

Ia = max. 275 mA 

Vg2 max. 600 V 

Wg2 = max. 35 w f = max. t20 Mc[.; 

-Vgt = max, 500 V Va =max. 2000 'J 

Ig1 = max, 20 mA wia = max. 500 17 

Operating conditions 
Caract€ristiques d'utilisation 
Detriebsdaten 

f = 75 75 Idc/s 
Va = 3000 2500 V 

Vg2 = 400 400 V 

Vg1 = -310 -200 V 

Ia = 225 200 mw 

Ig2 = 30 30 mA 

Ig1 = 9 9 m:. 

Vg1p = 400 280 V 

t4ig1 = 3, 3 2, 3 tit 
wg2 = t2 ~ 12 w 

Y1ia = 675 500 '.J 
wa = 165 t25 w 

wo = 510 375 w 

n = 75i5 7~ 
m = 100 t00 ¢ 

Vg2p = 350 350 V 

wmoa = 344 256 rr 

1 )Vg2 

Vg2 

Vg2 

= max. 1000 V, when the temperature of the pin seals 
is max. 120 oC 

= max. 1000 V, s 
de sa bro Chesates de8820~Ceauxmcaxs 

= max. 1000 V, wenn die Temperatur der Stiftendurch-~ 
fQhrungen ¢ax.120oC ist. 

939 0118 ~, 

7.7.1954 N73 



QB 3.5/750 

H.F. class B ampllCier, single side band 
Amllif is atrice H.E'. ClaSse B a une Dande late tale 
HF EinseitenDandverstarker. Klasse B 

LSmit ing values 
Caracteris tiques 1lmites wap = max. 275 M t) 
C renzdaten wa = max. 250 v! 

L _ _ _m2x~ ~4 'scLs Tav =max. 5 sec 

Va max, a kV Vg2 = max. 600 V 

Ia = max. 35o mA wgz = max. 35 W 

wia = max.1250 w Rg t = max. 250 KA 

Operating conditions 
C aracteris[Iques d'ut111sation 
Be cr iebsdaten 

t' 30 30 6c/s 
va = a 3,5 kV 
Vet = -105 -110 V 
vgz =  Sao 60o  v 
vgtp = o X05 o no v 
Ia

Igt 
IRz 
wigt

wg2 
Wia 
Wa 
Wp

o 

= 50 192 
= 0 0 
= 0 9 
= 0 0 

= 0 5 
= 200 730 

= 200 220 
= - 510 
= - 69 

50 207 mn 
0 0 mA 
0 t2 mA 
0 o w 

0 7,z w 
175 725 w 

175 235 W 
- 490 W 

67 ~ 

f = 
Va = 

_ Vg1 
vgz = 

30 
a 

-t05 
50.0 

3.5 
-9s 
50o 

30 30 
3 

-9a 
Soo 

= Vg1p 0 i05 0 98 0 9a 0 
Ia = 50 t6a 50 tba So i6a So 

lgt = 0 0 0 0 0 0 0 

Ig2 = 0 6 0 9 0 10 0 
WiR 1 = 0 0 0 0 0 0 0 

Wg2 = o a o a,5 0 5 0 

Wia = 200 66o t75 575 t5o ago tz5 

Wa = 200 200. t75 t75 t50 t57 t25 
Wo _ - abo - aoo - 333 - 

n - 70 - 69 - 69 - 

1 )tdax, value during a modulation cycle 
va leur max. pendant un cycle de modulation 
hax. Bert wahrend elnes Kodulatlonszyklus 

939 ta58 

x7a 3.3.1957 

3o t1c/s 
z,5 kv 
-9t v 
Soo v 

9t V 
t6a mA 

omA 
10.5 mA 

O W 
5,3 w 
ato w 
!a0 W 
z7o w 
bb % 

7. 



QB 3.5/150 

L. F, class B amplifier and modulator. Igt > 0 
Amnl ificatrice et modulatriee B. F, elasse B, Igt > 0 
PIP-Verst'drlter and 4odulator Plasse B, Ig1 > 0 

Limiting values. See page 9 
Caractdris tiques Lignites. Voir page 9 
Grenzdaten. Siehe Seite 9 

Operating condi ti on s,two to hes 
Caract€ri stiques d'utilisati on, deux tubes 
Betriebsda ten, zarei Rohren 

Va 3000 2500 V 

Vg2 = 300 300 v 

Vgt = -55 -57 V 

Raa =  74 912 k4 

Vgtgtp = 0 280 0 306'V 
Ia = 2x50 2x275 2x50 2x312 mA 
Igz = 0 2x3a,5 o zxaa ~ 
Igt = 0 2x75 0 2x21 mA 

wigt = 0 2x1,9 0 2x2,9 w 

wg2 = 0 2x70,5 0 2x73 w 

wia = 2x150 2x825 2x125 2x760 w 
Wa = 2x150 2x205 2x725 2x270 w 

wo = 0 1240 0 1140 P7 

dtot 5 -' - 5 9b 
'1 = 75 73 % 

Va = 2000 1500 V 

Vg2 = 300 300 V 

Vg1 = -49 -45 V 

Raa = 676 4,55 k4 

Vgtgtp = 0 328 0 323 V 
la = 2x5o 2x347 2x50 2x347 mA 

Ig2 = 0 2x55 0 2x58 mA 

Igt 0 2x27 0 2x28 mA 

'wigs = o zx4 o zxa w 
'wg2 = 0 2x16,5 0 2x17,5 w 
~J~ia = 2x100 2x694 2x75 2x520 w 
wa = 2x100 2x207 2x75 2x190 w 

vJo = 0 974 0 660 w 
dtot = - 5 5 ~ 
n _ _ 70 63,5 ~ 

939 2o3t 8 

3.3.1957 N75 
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QB 3.5/150 

L,F, class B amplifier and modulator. Igt - 0 
Amnl ificatrice et mo dulatrice B,F. classe D, Igt = 0 
::F-Verst2rker and L:o nulator Plasse B. Igt = 0 

Limiting values 
Caract €ristiques litrites 
Grenzdaten 

Va ',. = max. 4000 V 
~Wa ~- = par. 250 W 

O;,erating conditions, tvro tubes 

Ia 

wgz 2 
I~g1g1 
i3g1 

= max, 350 mA1
= max. 600 V ) 
= max. 35 W 
= max, 500 V 
= maz. 30 mA 
= rar.. 250 Ic0 

Caract~ristiques d'utilisation, deux tubes 
Betriebsdaten, 

va = 

Vg2 

Vgt 

Raa = 

zaei RShren 
3000 

500 

-94 

22 

2500 

500 

-97 

18 

v 

V 

V 

k0 

vg1g1p ~ 0 184 0 178 V 

Ia = 2x50 2x155 2x50 2x155 cut 

Ig2 = 0 2x10 0 2x10,5 mA 

lYg2 = 0 2x5 0 2x5, 3 'N 
Wia = 2x150 2::465 2x125 2x387 'N 

Na = 2x150 2x147 2x125 2x732 w 

',Yo = 0 635 0 510 W 

dtot = - 2, 8 2, 6 i 

n = - 68 66 ;6 

Va = 2000 7500 

Vg2 = 500 500 

Vg7 = -88 -85 

1;aa = 14,_5 10 k0 

Vg1d7p = r  0 77.3 ~ ~ ~ V 

Ie = 2x50 2x750 2x50 2x150 mA 

Ig2 = 0 2x14,5 0 2x15,5 m6 

IYg2 = 0 2x7, 3 0 2x7, 8 tP 

Wia 2x100 2x300 2x75 2x225 W 

Na = 2x100 2x705 2x75 2x91 W 

'No = 0 390 0 268 1Y 

dtot = - 3,2 3~ 
r~ _ - 65 60 A 

1) See page 6; voir page 6; siehe Seite 6 

1.1.1956 

939 0119 



1 QB 4/1100 

Tetrode for use in A.M. and F.M. transmitters 
Tetrode 
Tetrode 

pour utilisation dons des emetteu rs A.M. et F.M. 
zur '✓erwendung in AM- and FL'-Sendern 

Cooling rod latlon and forced air 
Refroidissement: radiation et ventilation forcee 
xuhlung Strahlung and Fressluftkiihlune 

Filament thoriated tungsten 
F'ilame nt tungstene thorie 
Aeizfaden: thoriertes Wolfram 

Heating direct Vf = 5 V 
Chauffage: direct 

If 14,1 A Hei zung direkt 

Capacitances Ca = 4,9 pF 
Capacites 
Itapazitaten Cgt = 72,7 pF 

Cag1 = 0,12 pF 

Typical Characteristics Va = 2500 Y Carecterlstiques types 
xenndaten Vg2 = 500 V 

Ig = too mA 

S = 4,0 m6/Y 

µg281= 5,1 

Freq C tel egr. Cage mod. B S.S.B. B AF;BF,NF~ 

Mc/s 
Vg 'A0 Vg Wo Va Wo Ve No~W)2) 

(V) (w) (V) (W) (V) ~W) (Y) Ig>>0 Igt=O 

30 

75 4000 

3000 

2500 

1100 

800 

640 

3650 

3000 

2500 

2000 

7651) 

630 

510 

380 

4000 

3500 

3000 

2500 

1750 

1650 

1375 

1170 

1540 

1330 

1110 

850 

100 

110 

4000 

3500 

800 

650 
4000 

3500 
3000 

650 

600 
500 

t) Intermittent service, ICAS 
Service intermittent, ICAS 
Aussetzender Betrl eb, ICAS 

2) Two tubes; deux tubes, zwei Aohren 

938 3624 
5.5.1959 

TentaLlYe data..Vorl2uflge Daten 
CaracteriStiques provisolres 

N77 



QB 4/1100 

Coolsng. AL Wg < 250 W a low veloc lty alr flow directed on 
fie anode seal and the base will be sufficient. AL 
Wa > 250 W the glass chimney should be used for cixCulat-
ing forced air along the bulb. At Wa = 400 W at least 
0.4 mj/min. air will be necessary, which is obtained Dy 
a static pressure of min. 5 mm water below the chassis 
(see drawing page 3) 

Refroldissement. 9 Wa (250 W un leger courant d'a1r dirige 
vers le scelle went de 1'anode et le fond suffira. A 
Wa >-250 W la cheminee de verre Bost titre ut it isee pour 
felre circuler f air force le lon$'de 1'ampoule. h 
We = 400 W 0,4 m3/min. d'air sera necessaire au moins, 
cequi esL ob tenu par unepresslon de 5 mm'd'eau au moins 
au-dessous du chassis (voit le cmquls page 3) 

Kifhlung. Bei Wa < 250 '8 genugt ein schwacher auf die Anoden-
elnschmelzung and den Boden gerichteter Luftstrom.Bei 
Wa > 250 'W Boll der gl aserne Luf tfuhrungszyllnder zur 
FOhrung von Pressluft entlang des Kolbens verwendet 
werden. Bei Wa = 400 W 1st mindestens 0,4 mi/min erfoxder-
lich, was Burch einen Druck von mindestens 5 mm Wasser 
unter dem Chassis erhalten werden kann (siehe Skizze 
Seite 3) 

Temperatures 
"Temperatures 
Temperaturen 

Anode seal temperature 
Temperature du scellemen t- de 1'anode max. 220 °C 
Anoden einschme lzungstemperatur 

Temperature of pin seals o
Temperature d2 s'scellements des max. 180 C 

broc hes 
Temperatur der Ein schmel zungen der 

stlrte 

Bulb temperature o 
Temperature de 1'ampbule max. 350 C 
Kolbentemperatur 

Net weight 
Po1ds net 190 g 
Nettogewicht 

Shipping weight (9 tubas) 
_ Poids brut (9 tubes) 
Brut togewicht (9 Rohren) 

938 3625 

N7g 5.5.1959 

6,5 kg 

Tentative data. Vorlauflge Daten 
Caracteristiques provlsoires 

z. 



Qa a/»oo 
Dlmena ions in mm 
Dimensions en mm 
Abmessungen in mm 

Base 
Culot 
Sockel 

Giant Sp~ 

10^, m 

Socket 
Support 
aassung 

Top cap Cap 
Capot superieur Small Capot 
Kolbenanachluss Haube 

40211/01 

40624 

Chimney, 
Cheminee 40666 
Luftftihrungsring 

Mounting position: Vertical with base up or down 
Montage Vertical avec le pled en heat ou en bas 
Einbau Senkrecht mit dam Sockel oben oder unten 

7Z2 0152 
9.9.1950 

Tentative data. Vorlaufige Daten 
Carac tens tiques provisoires 

3 
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QB 4-1100 

H.F. class C telegraphy 
H.F. classe C L6legraphie 
HF-IClasse C Telegraphie 

Limit ing values (ADsolute limits) 
Carac teristlgves limites (Limites absolues) 
Crenzdaten (Absolute Grenzwerte) 

f = t 10 llc/s 

Va = max. 4000 Y 

Wia = max. 1400 W 

Wa = max. 400 W 

Ia = max. 350 mA 

Vgz = max. 600 V 

Wgz = max. 35 W 
-Vgt = max. 500 V 

Igt = max. 25 mA 

Operating conditions 
Caracteristiques d'utilisation 
BetrleDsflaten 

f = 75 75 75 700 700 He/s 
Va = 4000 3000 2500 4000 3500 V 

Vgz = 500 500 500 500 500 Y 

Vgz = -220 -220 -200 -170 -770 V 

Ia = 350 350 350 270 250 mA 

Igz 25 30 35 16 77 mA 

igt = 6 6 6,5 9,5 9 ttLL 
Vgip = 305 305 290 240 235 Y 

y11gt 
1,8 7,8 1,8 2 7,8 W 

wgz = 72,5 75 17,5 8 8,5 W 

wia = 7400 7050 875 1080 875 w 
Wg = 300 250 235 2g0 225 W 

wn = ttoo goo 6ao goo 65o w 
n = 7g;5 76 73 74 74 ~ 

938 3627 

N80 9.9.1960 

Tentative data. Vorl aufige Daten 
Caractecisti ques provisoires 

4. 



QB 4!1100 

H.F', class C anode and screen grid modulation 
H.F. classe C modulation d'anode et de grille-ecran 
HF-Klasse C Anoden- and Schirmgittermodulation 

Limiting values (Absolute limits; carrier conditions 
with m = max. 100 $) 

Caracteristiques limates (Limi tes absolues; caracteris-
tiques de 1'ondeporteuse a m = max. 700 ~) 

Gren zdaten (Absolute Gren zwerte; Tragerdaten mit m = 
max. 100 ¢) 

continuous service 
CCS = service cmtinu 

Dauerbetrieb 

intermittent service 
ICAS = service intermittent 

aussetzender Betrieb 

Operating conditions 

f = 

CCS ICAS 

75 ~0 Mks 

Vy =max .3200 4000 V 

Wia = max. 880 1100 W 

Wa =max. 270 270 W 

Ia =max. 275 275 mA 

vgz = max. boo 50o v 

Wgz = max. 35 35 W 

-Vg1 = max. 500 500 V 

Ig1 = max. 25 25 mA 

Carac teristiques d'utilisation 
Betrl ebsdaten CCS ICAS 
f = ' 75 75 75' 30 Mc/s 

Va = 3000 2500 2000 3650 V 

Vgp 500 ~ 500 500 500 V 

Vgt -220 -220 -220 -225 Y 
Ia 275 275 275 275 mA 

Igz 36 38 40 30 mA 

Ig, 6 6 6 6 mA 

Vg1p 305 308 305 308 V 

.wig, t,6 1,7 t,6 7,7 W 
Wgz - 18 79 zo t5 W 
Wia 825 688 550 1000 W 
Wa = 795 t78 170 235 W 
Wo 630 570 380 765 W 

n = 76 74 59 76,5 4 

m 100 too too t00 

Vgzp 400 400 400 400 V 1) 

Wmod 413 344 275 500 W 

1) gz modulated with transformer; gz modulee par transfor- 
mateur; gz moduliert mittels Transformators 

93e 3628 Tentative data. vorlaufige Daten 
Carac teristiqu es provisoires 

N81 1.1.1960 

5. 



QB 4/1100 

H.F. class B amplifier, single side band 
Amplificatrice H.F. classe B a une bande laterale Ig7 = 0 
RF-Einsei tenbandverstarker Rlasse'B 

Limiting values (Absolute limits) 
Caracteristiques limites (Limites absolues) 
Gren zdaten (Pbsolute Gren zwerte) 

f 770 Yc[s

Va =max. 4000 V 

Wia = max. 1400 W 

'Na = max. 400 W 

Ia =max• 350 mA 

Vg2 = max. 650 V 

Wgz = max. 35 W 

Operating conditions (Lwo tubes) 
Caracteristiques d'utilisation (devz tubes) 
Betriebsdaten (zwei Rohren) 

f = 170 770 kc/s 

Va = 4000 3500 V 

Vg7 = -730 -735 Y 

Vgz = 705 750 V 

Vgtp = 0 730 0 735 V 

Ia = 65 250 175 75 280 200 mA 

Igz = 70 7 12 8,q mA 

Wg2 = 7,05 4,95 9 6,3 W 

'Ria = 260 7000 700 263 960 700 W 

Wa = 260 350 375 263 360 400 W 

Wo = 650 325 600 300 W 

n = 65 46,5 67,2 43 $ 

') Single tone 
Signal monofrequence 

Einzelton 

z) Double Lone 
Signal difrequence 
Doppelton 

Ng2 

938 4007 

1.1.1960 

Tentative data. Vorlaufige Daten 
Caracteristiques prov is oires 

6. 
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H.F. class B amplifier, single side band (continued) 
Amplificatri ce H.F. classe B a une banfle laterale (suite) 
HF-Einseitenbandverstarker Klasse B (Fortsetzung) 

Operating Conditions (two tubes) 
Caracteri stiques d'util£sat ion (deux tubes) 
Betriebsdaten (zwei Rohren) 

f = 

Va = 
Vgl = 

Vg2 = 

110 
3000 

-140 

810 

Mc/s 

v 

V 

V 

Vglp = 0 140 V 

Ia = 90 300 215 mA 

Igz = 15 '10,5 .mA 

Wg2 = 12,2 8,5 W 

Wia = 270 900 645 W 

Wa = 270 400 395 W 

Wo - 500 250 A 

q = 55,5 38,8 S 

A.F. class B amplifier 
Amplificatrl ce B.F. clasae B Igl > 0 
NF-Klasse B-Verstarker 

Liaiting values (Absolute limits) 
Carecterl3ti queS limites (Limites ebSOlUe9) 
Grenzdaten (Absolute Grenzwerte) 

Ya = maz. 4000 V 

Wa = -max. 400 W 

la = max. 350 mA 

vgz = max. aoo v s) 

Wgz = max. 35 1f 
_Ig/ _ max. 25 mA 

1)z) See page 6; voir page 6; siehe Seite 6 

3) Vgz = max, 1000~V if Lhe temperature of. the pin seals 
is kept below 120 oC 

Vgz = max. 1000 V si la temperature des scellements des 
Droches est au-dessous de 120 °C 

Vgder Stifte~unterhalb 120 eomC 
elgLur der Einscbmelzungen 

938 3630 Tentativedata. Vorlgufige Daten 7. 
5.5.1959 Carac terlstiques provisoires 

N83 
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QB 4j1100 

A.F. class B amplifier (continued) 
Ampl ificatrice B.F. classe H (suite) 
NF-IClasse B-Verst7irker (Fortsetzung 

Operating conditions (two tubes) 
Caracteristiques d'ut111sation (deux tubes) 
BetrieDsdaten (zwei Rohren) 

Ya = 4000 3500 V. 

vgz 500 500 v 

vg, _ -90 -a5 v 
Raa~, = 15000 11300 A 

, , ~ 
VB76tp = 0 290 0 305 Y 

Ia = 2x80 2x379 2x80 2x350 mA 

Ig2 = 2x20 2x20 mA 

I67 2x6 2x6,5 mA 

wgz = zx7o zx7o W 

W16, __ 2x0,8 2x0,9 W 

Wia = 2x320 2x7275 2x280 2x7225 W 

Wa = 2x320 22400 2x280 2x400 W 

Wo = 1750 7650 W 

>I = 68,5 67,5 ~ 

Va 3000 2500 V 

Ygz 500 500 v 

Vg, _ -80 -75 V 

Raa,~ = 10000 8000 0 

i   ~ 
VB,B7p = 0 292 0 290 Y 

Ia = 2x90 2x350 2x95 2x350 mA 

Ig2 = 2x20 2x30 mA 

Igt 2x6,5 2x7 mA 

Wgz = 2x70 2x15 W 

W1g7 = 220,85 2x0,97 W 

Wia = 22270 2x7050 2x238 2x875 W 

Wa = 22270 2x362 2x238 2x320 W 

Wo = 7375 7770' w 

n 65,5 63,5 ~ 

938 3637 

5.5.1959 

Tentative data. Yorlaufige Daten 
Caracteristi ques provisoires 

8. 
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A.F. class B amplifier 
Amplificatrice B.F. classe B 
NF-Klasse B-Verstarker 

Ig1 = 0 

Limiting values (Absolute limits) 
Caracteris ti ques limites (Limites absolues) 
Grenzdaten (Absolute Grenzwerte) 

Va = max. 4000 V 

Wa = max. 400 W 

Ig = max. 350 mA 

VB2 = max. 800 V j) 

Wgz = max. 35 W 

Igt = max. 25 mA 

Operating conditions (two tubes) 
Caracterl stiques d'utilisatfon (deux tubes) 
Hetri ebsdaten (zwei Rohren) 

Va = 4000 3500 V 

VgZ 750 750 V 

Vg1 = -150 -145 V 

Raati = 14500 11500 9 

Vg ~g ~ p = 0 300 0 290 v 

Ia = 2x60 2x293 2x70 2x305 mA 

I gz 2215 2x73,5 mA 

Wg, = 2x17,2 2x10,4 W 

Wia = 2x240 2x1770 2x245 2x1065 W 

Wa = 2x240 2x40.0 2x245 2x400 W 

Wo = 1540 1330 W 

a 66 6z,5 ~ 

1) VgZ = max. 1000 V if the temperature of.. the pin seals 
is kept below 720 oC 

VgZ = max. 1000 V si.la temperatu re des scellements des 
broches est au-dessous de 720 °C 

VgZ = max. 1000 V wenn dle Temperatur der Einschmelzungen 
der Stifte unterhalb 720 °C ist 

938 3632 
5,.5.1959 

Tentative data. Vorl avfige Daten 
Carac teri stlqu es pr ovl5oires 

9• 
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QB 4/1100 

A.F. class B amplifier (continued) 
Ampl if is atri ce B.F. cl asse B (suite) 
NF-!Sl asse B-Verstarker (F'ortsetzung 

Igt = 0 

Operating conditions (two tubes) 
Caracteristi ques d'utilisation (deux tubes) 
Betrf ebsda4en (zwei Rdhren) 

va 

Ygp 

vg, 

Raa~, 

Vgtgtp = 
Ia = 

Ig2 = 

wgz = 

wia = 

wa = 

wd = 

n 

3000 2500 V 

750 750 V 

-737 -73o V 

8900 beoo n 
•  r.~~ 

0 274 0 26o V 

2x80 2x318 2x95 2x318 mA 

2x7 1 2x17,6 mA 

zx1o,3 zxa,7 w 

2x240 2x955 2x238 2x795 w 

2x240 2x400 2x238 2x370 w 

1110 850 W 

58 53,5 ~ 

938 3633 Tentative data. Vorlaufige Daten 
C aracteri sti ques provisoires 

5.5.1959 



QB 5/1150 

TETRODE for use as H.F.amplifier,frequency multiplier or 
modulator 
TSTRODE pour utilisation en ampliflcatrice H.F., IDu1t1-
Bylicatrice de frequence ou modulatrice 
TETROJE zur Verwendung als HF-Verstarker, Frequenzver-
vielfacher offer lodulator 

Cooling radiation/low velocity air flow 
Refroidissement: radiation/leger courant d~air 
Kuhlung Strahlung/schwacher Luftstrom 

Filament thoriated tungsten 
Filament tungstene Lhorie 
Hei zfaden: Lhoriertes Wolfram 

Heating direct yf = 10 V 
Chauffage: direct 
Heizung direkt if = 9.9 A 

Capacitances Cg t 24 pF 
C apaches Ca = H,3 pF 
Kapazitaten 

Cagt = 0,25 pF 

Typical characteristics N 2 (I 120 mA)= 9,5 
Caracteristiques types g g a = 
Kenndaten S (Ia 120 mA)= 7 mA/V 

a Freq. C telegr. Caa2 mod. Cg1 mod 

(m) ( c/s) Va Wp Vg 170 Va Wo -

5 60 5000 
a000 

1760 
1410 

a000 1200 a5oo 
4000 

aoo 
330 

a Freq. Single 
B Une banderlaterale 

side band B_.mod t)

Ein Seitenband ya ~~to 

(m) ( tGC/s) Va Wd (V) (W) 

(V) (W) 5000 2220 

5 6o S000 900 a000 2250 

Industrial application. H.F. class C 
Application industrielle. H.F, classe C 
Industrielle Anwendung, HF-Klasse C 

A Freq. 4 2) m 3) _ 

(m) ( !uc/s) Vtr 
(veff) 

WO 
(w) 

ytr q 
('deft)) 

Wp 
(77J 

5 6o aaoo 750 az5o 1110 

1)2)3 4) See page 3; voir page 3; siehe Ceite 3 
10.10.1955 939 1130 
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Cooling 
Aefroidissement 
Kiihlung 

In order to keep the temperatures below the maximum per-
mitted values it may be necessary to direct an air flow 
Lo Lhe seals _ 

Afin de maintenir les temperatures au-dessous des valeurs 
maximum admissible it peat titre necbssaire de dirlger un 
courant d'air vets les scellements 

Damit die Temperaturen un terhalb der hochstzulassigen Werte 
bleiben, kann ein Luftstrom auf die ESnschmel2ungen not-
wendig sein 

73u1D temperature 
Temperature de 1'ampoule 
Kolbentemperatur 

Temperature of anode seal 
Temperature du scellement de 1'anode 
Temperatur der Anodeneinschme lzung 

= max. 250 dC 

= max. 220 °C 

Temperature of pin seals 
Temperature des scellements des broches = max. 180 °C 
Temperatur der St lfteneinschmelzungen 

Dimensions Sn mm 
Dimensions en mm 
Abmessungen in mm 

939 tt3t 

less 3.3.1960 
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Counting position: vertical with base up or doem 
ttontage verticale avec le culot en haut ou en 

bas 
Einbau senkrecht mit dem Sockel oben oderunten 

Accessories Socket 
Accessories Support 
Zubehorte118 Fassung 

Net weight 
Poids net 
[7ettogewicht 

Shipping weight 
Poids brut 
Bruttogewicht 

t) 1No tubes 
Deux tubes 
Zwei RShren 

40216 

Clip.for ande connection 
Borne de connexion de 1'anode 40626 
Anodenanschlussklemme 

375 B 

t~35 kg 

2) = selfrectificati on 
= auto-redressement 
= 3elbstgleichrichtung 

3) = two phase half wave rectification without filter 
m= redressement biphase a une alternance sans filtre 

= Zweiphasen-Einweggleichrichtung ohne Filter 

4) Each phase 
Chaque phase 
Jede Phase 

to.to.t955 939 n32 3 
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L'ounting position: vertical with base up or dozm 
itontage verticale avec le culot en haut ou en 

bas 
Einbau senkrecht mit dem Sockel oben Oder oaten 

accessories Socket 
Accessoires Support 
Zubehorteile 1'assung 

Net weight 
Poids net 
ttettogewicht 

Shipping weight 
Poids Drut 
Bruttogewicht 

t) 'hvo tubes 
Deux tubes 
Zwe". Rohren 

aort6 

Clip for ande connection 
Borne de connexion de 1'anode 40626 
Anodenanschlussklemme 

375 g 

t.3$ kg 

2) = selfrectification 
= auto-redresseinent 
= Selbstgleichrichtung 

3) = two phase half wave rectification without filter 
m= redressement biphase a one alternance sans filtre 

= Zweiphasen-Einweggleichrichtung ohne Filter 

4) Each phase 
Chaque phase 
J ede Phase 

3.3.1960 

939 tt92 3 
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H.F, class ~ C telegraihy 
H.F. classe~C to legraphie 
HF- Klasse C Telegraphie 

Limiting values 
Carac terlstiques limites 
Crenzdaten 

f = max. 7`2 !tc[s 

va = max. 5 kv 

wia =max. zz5o x 

Wa = max. 500 W f = max. 110 SSc[s t Z 

Ia = max. a50 mA Va = max. a,5 kV 

VgZ =max. 700 V w1a = max. -1800 N 

wiz =max. 65 a 

-vRt =max. 500 v 

agt =max. 25 w 

Opera LSng condltldns 
Carac terl stiques d'utillsation 
Betrlebsdaten 

f 

Va

Vgz 
vgt 
Ia

Ig2 

Igt 
VgtP

~~r1a 
wigt 

wigz 
Wa

Wo

= 60 60 60 6o Mc/s 

= 5 5 a a kv 

= 600 700 600 700 v 

_ -zoo -zoo -zoo -zoo v 

= aao aao a5o a50 :on 

80 75 90 85 mn 

= 35 z5 39 z7 ma 

= 350 aao 350 aao v 

= 2200 22C0 7800 7800 17 

= t2 6 to 8.5 w 

= as 5z,5 5a 59.5 tv 

= aao aao 390 390 ~~ 

= 1760 1760 tat0 tat0 w 

= 80 80 78 78 ~ 

)See page N; voir page N; siehe Se1te N 

939 n 33 
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H.F. class C anode and screen grid modulation 
H.F.classe C modulation d'anode et de grille 6cran 
HF- Rlasae C Anaden- and Schirmgittermod ul ation 

Screen grid modulated via a choke of 2 H 
La grille-~cran mod ul6e k travers une bobine de 2 H 
Schirmgitter modul iert Uber sine Droaselspule von 2 H 

Limiting values 
Caract€ri stiques limiter 
Grenzdaten 

f = max. 75 Mc[a 

Va = max. 4 kY 

wie = max. 7600 w 
wa = max. 330 W 

Ia = max. 400 mA 

Yg2 = max. 700 V 

wg2 = max• 50 w 

-Vg1 = max. 500 V 

wg1 = max. 25 W 

Operating conditions 
Caract4ri stiques d'utilisation 
Betriebedaten 

f ~ 60 Mc/s 

Va

Vg2 
Vg7

Vgpp

Yg7p

Ig

Ig2 

Igt 

w1a 

wigt 

wig2 
wa
wa
9 

= 4 kV 

= 600 V 
_ -240 Y 

= 340 Y 

= 475 Y 

= 380 mA 

= 80 mA 

= 20 mA 

1520 W 

_ 7,5 w 

= 48 w 
= 3zo w 
= tzoo w 
= 79 9b 

m = 
wmoa = 

939 4094 
v9z 10.10.1955 

too 9c 
760 W 

5 
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H.F. class C control grid model at ion 
N.F. classe C modulation de grille de commande 
HF-Klasse C Steuergittermodulation 

Limiting valves 
Carac teristiques limites 
Grenzdaten 

f = max. 75 Ltc/s 
Va max. 5000 V 

Wia = max. t000 W 

wa = max. Soo W 

Ia = max. 225 mA 

Vg2 = max. 700 V 

Wg2 = max. 50 W 

-vgt = max. 500 v 

Operating conditions 
Carac teristiques d'utilisat ion 
73etriebsdaten 

f ? 60 6o Lie/s 
Va = 4500 4000 V 

vg2 600 600 v 

vet -toot) -ted)v 
Re t = 1400 1400 St 
Vet p = 220 270 V 
Ia 200 200 mA 

Ig2 = 5 5 mA 
Iet 6,5 6,5 mn 
wigt = t,3 t,2 w 
wia = 900 soo w 

wa 500 470 w 

wg2 = 3 3 w 
we = aoo 330 w 

n = aa,5 at ~ 

m too too % 
Vgi moap too too v 
Igt 2) = zb z7 mA 
Wigt2) 5 5 w 

1)2)See page 7; voir page •7; siehe Seite 7 

939 tt35 6. 
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H.F. class B amplifier single side band 
H.F. classe B amplificateur a une bande laterale 
xF-Klasse B ̀ ainseitenbandverstarker 

Limiting values 
Carac teristiques limi tes 
Grenzdaten 

f = max'---Z~ 1dc[s 

Va = max. 5000 V 

w1a max. 2z 5o w 

wa = max. Soo w 

Ia = max. a5o mA 

Vgz = max, 700 V 

wgz = max. 65 p 
Rgi = max. 50 kQ 

Operating conditions 
Carac teristiques d'utlllsation 
Hetriebsdaten 

f = 6o I[c/s 

Va = 5000 V 

Ygz = 700 V 

vg, _ -90 v 

Vgi p = ~30 V 

Ia = 56_ zao mA 

Ig2 0 z5 and 

Ig1 0 1" mA 

w1a1 0 1 w 

w1a = z80 1400 w 

wa = zao Spo w 

Vlgz 0 18 N 

wD 0 900 w 

a 6a,5 ~ 

1)wlth -170 V from fixed bias supply included 
Y compris une tension de Folarisation fixe de -170 V 
Einschliesslich einer fester Vorspannung von -170 V 

z )At crest of modulation 
A la, cx;@te de modulation 
Hei©-Scheltel der !:odulatloD 

to.lo.i955 

N94 
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Operating conditions as H.F, class C amplifier for indus-
trial use with self rectification 
Caracteristiques d'utillsation en amplificatrice H.F. classe 
C pour des applications industrielles a auto redressement 
Betrlebsdaten als HF-Klasse C Verstarker fur lndustrielle 
Anwendungen m1t Selbstgle ichrichtung 

Limiting values (absolute values) 
Caracteristiques lima tes (valeurs absolues) 
Crenzdaten (absolute Werte) 

f = max. 7f 1!c(s Vtr g2 1) = max. 780 Veff 
Vtr at)= max. 5600 Veff wg2 = max. 65 w 

wia = max. 1460 W -Vgt = max. 500 V. 
wa = max. Soo w Igi = max. 25 mA 
Ia = max. 240 mA xgt = max. 50 k12 

Operating conditions 
Caracteristiques d'utilisation 2) 
Betriebsdaten 

f ~ 60 Etc/s 

Vtr at) = 48UQ Veff 

Vtr g2 
t) = 670 Veff 

Rgt = 76 kfl 

vgtp 35o v 

Ia 200 mA 

Ig2 = 32 mA 

Igl 11 mA 

wigs = 3,5 w 

wia = 1060 w 
wa = 3to w 

wg2 2a w 

wo = 75o w 

n = 7t ~ 

t )See page 9; voir page 9; siehe Seite 9 

z )Under these conditions normal deviations of voltages 
and load are permissible. The absolute limiting values 
of the tube must, however,, not be exceeded 
Dans cettes conditions des deviations normales des 
tendons et de la charge sont permises. 21 ne faut ce-
pendant pas depasser les caracteristiques limites absolues 
Un ter diesen Bedingungen Sind normale Abw9lChungen der 
Spannungen and der Belastung gestattet. Die absoluten 
Grenzwerte diirfen Jedoch nicht uberschritten werden 

939 tt37 B. 

10.10.1955 N9S 
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Operating conditions as H.F, class C amplifier for indus-
trial use with anode voltage from two-phase half-wave 
rectifier without filter 
Caracteristiques d'utilisation en amplificatrice H.F, 
c lase C pour des applications industrielles avec tension 
anod ique derivee d'un redresseur biphase a une alternance 
sans fil Lre 
3etrl ebsdaten als HF-Klasse C Verstarkeb fur lndustrielle 
Anwendungen mit der Anodenspannung abgenommen von einem 
Zvreiphasen-Hinvreggleichrichter ohne Filter 

Limiting values (absolute limits) 
Caracteristiques limltes (valeurs absolves) 
Gren zdaten (absolute werte) 
f = max.  Z2" 6'c[s Vtr g2 t ) 
Vtr g t) = max. 5000 Veff wR2 
Wia = max. 2250 W -Vgt 
wa = max. 500 W wg7 

Ia = max. 400 Vaff Igt 

Rgl 

= max. 700 Veff 
= max. 65 W 
= max. 500 v 

= max. 25 w 

= max, a5 mA 

= max. $0 kB 
Operating conditions 
Caracteristiques d'utilisation 2) 
Hetriebsdaten r = 60 Yc/s 

Vtr at) 4250 Vaff 
Va 3) = 3H25 V 
Vtr g2t) = 600 V 
Vg23) = Sao v 
Rgt = 74 k4 

30o v 
latp = 325 mA 
142 = 20 mA 
Ig1 = 15 mA 
4Vigt = 4 W 
wia = 1535 w 
wa = az5 w 
wgz = 13.3 w 
wd = ttto w 
n = 72 4 

t )Vtr a imd~Vtr g2 are the anode transformer secondary volt-
age per phase and the screen grid transforaer secondary 
voltage per phase respectively 
Vtr a et Vtr-g2 sont les tensions secondaires par phase 
des transfarmateurs d'anode respectivement de la grille-
ecran 
Vtr a and Vtr g2 sind die Sekundarspannungen pro Phase 
des Anoden-bzw Schirmgittertransformators. 

2 )See page 8; voir page 8; siehe Seite 8 
3 )D.C. value; valeur moyenne; mittlerer rert 

to.to.t955 
196 

939 tt3e 9 
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L.F. class B amplifier and modulator 
Amplificatrice et modulatrice H.F. classe B 
NF-Vers tacker and modulator IQ rise B 

Limiting values 
Carac teristiques limi tes 

.Grenzdaten Va = max. 5000 V 

aYa = max. 2250 w 

wa = max. 500 w 
Ia = max. a5o and 

Ygz = max. 700 v 

wg2 = max. 65 w 
-vgt = max. 500 v 
Ig7 =max, 45 m.1 

Rg7 = max. 50 k4 

Operating conditions, two tubes 
Caracteristiques d'utilisation, deux tubes 
Betriebsdaten, zvrei R7ihren 

Va
vgz
vgt
Raa~, _ 

5000 
600 

-bz,5 
?6 

4000 
600 

-62,5 
20 

4000 
'600 

V 

Y 

-6o v 
16 kR 

vgtgtp = ' 0 260 o z5a' 0 305 v 
Ia = 2x50 2x290 2xa5 zxza5 2x55 zx3(;6_.ma 
Ig2 = o zxa3 0 2xao 0 2x60 m,l 
Igt = o. '2x73 0 2x73,5 0 2xta ma 
wlgt = o 2x1,5 0 2x7,5 o 2x2,5 w 

wia = 2x250 2x7450 2x180 2x7140 2x220 2x1465 W 

wa = 2x250 zx3ao 2x7eo 2x300 2x220 za3ao w 
wg2 = 0 2x26 0 2xza o ~ 2x36 w 
wo = o 2220 0 76so o 2250 w 

dtot = - 5 - a,7 - 5 R 
n 76,5 - 7a 76,5 ~ 

939 1139 10. 
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TETRODE for use as H,F, amplifier, oscillator or 
frequency multiplier 
TETRODE pour utilisation comme ampl ificatrice ou os-
cillatrice H.F, ou mul tiplicatrice de {r€quence 
TETAODE zur Ver7ren dung als HF-VeratBrker oder Oszil-
lator oder Frequenzvervielfacher 

Cathode oxide-coated 
Cathode oxyde 
Katode Oxyd 

Heating lndirect 
ChauYYage: indirect 
Heizung indirekt 

Capacitances 
Capacit~s 
Kapazit9t en 

Typical characteristics 
Caractdri sti ques types 
Kenndaten 

z Freq. C telegr. 

m Idc/a (V) 
Y~o 
( e!) 

>5 
3 
2 

7,7 

>5 

<60 
700 
750 
tt5 

<60 

300 
300 

280 

a 
6;3 
5,4 

C ag2 mod. 

250 5,8 

limiting values 
CaractAri etiquea limiter 
Grenzdaten 

3.3.1957 

N98 

V{ = 6r3 V 
IY = 0,6 A 

Thk = 22 s 

Ca - 5r8 pF 
C8~7 < 0,1 pF 

Ng2g7 = 5,6 

S (Ia=25 mA)= 7,9 mA/V 
Ri = 67 kR 

a Freq. C £r.mult. 

m Etc/s ~y) 
(tip) 

b%3 37
50%100 300 4.4 

4/2 75/750 250 2;3 

72/4 25/75 300 3,2 

6%2 3350%750 225 1,5 

Ya =max. 400 V Wg7 = max. 0,25 W 

Wa =max. 7,5 W Rg7 =max. 0,1 id4 

Vg2 = max. 250 V Ig1 =max. 6 and 

Wg2 = max• - 2 W Ig =max. 50 mA 

Vkf =max, 100 V 

939 2032 7. 
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Dimes ai ons in mm 
Dimensions en mm 
Abmeseungen in mm 

Socket 
Support 
Fassung 

Base, culot, Sockel: B9G 

40212 

Mounting po ai tion: arbitrary 
Wontage arbitrairement 
Ei nbau beliebig 

Net weight 
Poids net 
Nettogewi eht 

Shipping weight. 
Poids brut 
Bruttogewi cht 

40 g 

55 g 

939 0179 2. 

3.3.1957 N99 
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Operating conditiona H.F. clasa C talegrapl~y 
CaractEri sti quea d'utili cation H.F. claeee C~t416-
graphie 
D etri eb sdaten HF - Klasae C TelegraYie 

> >5 >5 3 2 2 t,77) 
Ya = 300 300 300 300 300 280 
Vgt -60 -35 -60 -50 -30 -50 
Vgp = 250 150 250 250 150 250 

Ig1 = 0 5 248 40,4 044 145 2z0 3 
ig2 = 6,7 7;2 5,3 4 4,5 2z3,5 

vglp 68 58 68 57 52 55 

wigl = 31 150 25 21 70 2215 
wg2 = 1,7 1,1 7,4 1 0,7 2a0,9 
wia 12,9 t2 13,4 73,8 13,2 2a72,9 

flo 
4,8 

7,1 7,4 6;3 6;3 210,8 

~ 62 59 55 46 48 42 x 
a

a
a

a
~

 a
 S

~
~

 «
<

 
a 

Operating conditiona H.F. class C anode- and screen 
grid modulation 
Caract8ri sti quea d'utilisati on H.F. claese C modu-
lation d'anode et de grille-8cran 
Betriebadaten HF- Slaeae C Anoden- uad Schlrmgitter-
modulation 

A >5 

Ya 250 

~t 
= 

g2 = 200 
I g = 38,5 
Ig1 . 1,5 
Ig2 t0 

Yg1p : 72 

W g1 0~2 
~8 = 9,6 

Ro 5~8 
a ~ 60 

m = too 
Y~2p 776 
'moa = 5 

~
 
s
s
e

x
a

 <
 p

 ~
~

 <
a
<

 a
 

>6
v 
R 

1) Txo valves in pusn-pwl; deuz tubes en push-pull; 
znei RBhren in Ge~eutai:: 

7.T.t950 

N100 

939 3135 3. 
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Operating conditions as class C frequency doubler 
Caract8ri stiquea d'uti lisation comma doubleur de fr4-
quenca classe C 
Betriebadatea als Frequenzverdoppler %lease C 

x = 8/4 6/3 4/2 m 

Vg = 300 300 250 V 

Vg1 = -120 -120 -720 v 

age = 250 200 200 V 

Ia = 43,3 38,4 36,8 mA 

Igt = 7,2 1,5 t,t ma 

Ig2 = 5,5 2,6 2,1 mA 

Vgip = 724 720 144 V 

Wi gt = 134 762 143 mW 

Wg2 = t,4 0,52 0,42 W 

Wia = 13 77,5 9,2 W 

Wa = 7,4 7,1 6,9 W 

Wo = 5,6 4,4 2,3 W 

o = 43 38 25 96

Operating conditions as class C frequency tripler 
CaractEri stiquea d'utili aation comma tripleur de fr4-
quence class C 
B etriebsdaten als Frequenzverdreifacher ffiasae C 

a ~ 12/4 9/3 6/21) m 

vg 300 275 225 v 

Vgt = -140 -140 -740 V 

Vg2 250 200 200 V 

Ia = 34,3 36 2x36 mn 

Ig1 = 0 1,5 2x1,3 mA 
Ig2 2,8 2,5 2x2,5 mA 

Vgtp 730 142 152 V 

Wigi~= 0 192 2x180 mW 

97g2 = 0,7 0,5 2x0,5 W 
Wig 70,3 9,9 2x8,7 W 

Wg 7,7 7, t' 2x6,6 W 

Wo = '3,2 2,8 3 W 

o 3t 28,5 18,5 ~ 

7) Two valves in push-pull; deuce tubes en push-pull; 
zwei Rohren in Gegentakt 

939 3137 4. 
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ItEAY POWER TETRODE for use as A.F. amplifier, oscillator 
and frequency multiplier and as A.F. amplirier and modulator 
in mobile and fixed equipment 
TETRODE A FAIS CEAU pour utilisation en amplific atrice, 
oscillatrice et multiplicatrice de frequence H.F. et en 
ampllficatrice et modulatrice B.F. dans installations 
mobiles et fixes 
B[IADELTETRODE Zuz' VerWendung als AF-Verstsrker, Oszillator 
and Frequenzvervielfacher and als NF-Verstarker and 1[odu-
lator is beweglichen and festen Gersten 

Cathode oxide-coated 
Cathode oxyde 
Katode Oxyd 

Heating :indirect 9f = 6,3 V 
Chauffage: indirect Ip = 1,25 A Ae hung indirekt 

Capacitances Ca = 8,5 pF 
Capacites 
Kapazltsten ogt = 73,5 pF 

Cagt c 0,2a pF 

Typical characteristics 
Caracteristiques types Pg2gi 

Va = 200 V 
4,5 

Kenndaten S Vgz= 200 V - 7 >~V Ig 700 

A Freq. C telegr. Cag2 mod. 

m D[c/s Va Wo (W) Va Wo (W) 
(v> ccs mAs (v) ccs rons 

5 

t,7 

60 

t75 

750 
600 

aoo 
3zo 

5z 
as 

z5 

70 
66 
35

600 
a75 
aoo 

3a 
3z 

5z 

AB mod t)2) AB mod t)3) AB mod.1)a) 

Va Wo (W) Va Wo (W)- Va Wo (A) 
(V) CCS ICAS (V) CCS ICAS (V) CCS ICA3 
750 
60o 

aoo 

az 
55 

t20 
95 

75o 
600 

aoo 

90 

6 

tat 
tt3 

aoo 
z5G 

zz 
to 

zz 

N) ero tubes 2)Without grid current 
Deux tubes Sans courant de grille. 
ZWei RShren Ohne 6ltterstrom 

3 )With grid current a)In triode connection 
Avec courant de grille Sn montage triode 
Yit Gltteratrom In Trio denschaltung 

939 te29 
DT10¢ 12.12.1958 
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Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

kgys a 

92 L~~1..  •3.s 

f 

~kg$s m 

Base, culot, Sockel: Octal 8-pin' 

Socket, support, Fassuog: 5903/13. 
Cap , capot , Haube 28 906 022 

k'ounting position: arbitrary 
i:ontaga arbitrairement 
Einbau willkurlich 

Het weight Shipping weight 
Poids net 57B ~Poids brut 
Nettogewicht Brut togewicht 
Hulb temperature 
Temperature de 1'ampoule 
Kalbenteaneratur 

e5 B 

max. 220 °C 

)For operation at maximum ratings 
Pour operation aux caracteristiques limites 
F1ix• Betrieb bei den Grenzwerten 

3 )Vgt may be obtained frog a separate supply, or from 
Rgt or Rk, or by combination methods 
Vgi peat @tre obtenue dune source separee, ou par moyen 
de R i ou Rk, ou par wee combinaison de ces methodes 
V t Kann von sin er eigenen Quells, oder mittels Rg7 
oder Rk, oder mittels einer -Kombination dieser Hethoden 
erhalten werden 

9 )For values of Rgt exceeding 100 kn, cathode bias is 
required 
Pour des valeurs de Rg7 depassant 100 kR it faut ut lliser 

~olarisation de cathode 
iir '1,'erte von Rgt oberhalb 100 kQ 1st Gittervorspannung 
mittels Katodenv.~iderstand erforderlich 

93g 337t 2. 
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4 
)Obtained preferably from a separate source, or from the 
anode supply with a voltage divider or through a series 
resistor 
When the tube is keyed, a series screen resistor should 
not be used. Vg2 must not eaceed 400 V under key-up 
conditions 
Obtenu de preference d'ure source separee, ou de 1'ali-
mentatlon anodique par moyen d'un potentiometre ou a 
travers une resistance serie 
51 le tube est mania, une resistance serie~de grille-ecran 
ne sera pas utilisee. VgZ ne depassera pas une valeur 
de 400 V dens le cas de manipulateur leve. 
VorzuEswelse von eiaer eigeaea Quelle Oder mlttels eines 
Spanhungsteilers Oder fiber einen Serlenwiderstand von der 
Anodenspeisung erhaltea 
Wean die RShre mil Tastung betrieben wird, soil kein 
Schlrmgitterserienwiderstand verwendet werden. D 2 Boll 
Sm Falle gehobener Taste einen Wert von~400 Y nicht 
iiberschrelten 

5 )Vgt may be obtained by means of a grid resistor or Yrom 
a combination of grid resistor with either fixed supply 
or cathode resistor 
Vgt peat @Lre obtenu par moyen dune resistance de grille 
ou d'une combination dune resistance de grille et ou 
Bien une polarisation fixe ou bien une reslstance 
cathodlque 
Vgt kann mil tels eines Gitterwiderstandes oiler von eiaer 
Aombination eines GiLterwlders Landes and en Lweder elver 
festen Vorspannung.oder eines I{atodenwiderstandes erhaltea 
werden 

6 )Obtain ed preferably from a separate source modulatefl with 
the anode supply or~from the modulated an ofle supply 
through a series resistor 
Obtenu de: preference dune source separee modules par 
1'alimeotatioa anodique ou bien de 1'a7l~atation anodique 
modulee a travers une resistance serie 
Vorzugsweise von elver elgenen mil der 6nodenspeisung 
modullerten Spanaungsquelle oiler von der 6aodeaspel snag 
fiber einen Serienwiderstand erhaltea 

7)Under these conditions only fixed bias is recommended 
Dens ces conditions seulement une polarise lion fixe esL 
recommandee 
Un ter diesen IImstanden wird nur erne Peste Vorspannung 
empfohlen 

S 
)Obtain ed preferably from a separate source or from the 
anode supply using a voltage divider 
Obtenv de preference dune source separee ou'bien de 
1'alimentation anodique en utilisaat,un potentiometre 
Vorzugsweise von eiaer eigenen Quelle oiler von fler 6noden-
spelsung mil Verwendung eines Spannungsteilers erhaltea 

to.to.t956 
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A .F, class C telegraphy and H.F. class C anode and screen 
grid modulation 
A.F, classe C telegra~hie et A.F. classe C modulation 
d'anode et de grille-ecran 
HF-Klasse C Telegraphie and HF-Klasse C Anoden- and Schirm-
glttermodulation 

DERATINC TABLE of the limiting values of Oa and Wia (in ~) 
as a flulctlon of the operating frequency 

TABLEAU D'ABAISSEMENT des caracteristiques limites de Va
et Wia (en ~) en fonction de la frequents d'operation. 

RFnUKT IONSTABELLE der Grenzwerte von Va and Wia (in ~) 
als Funk tion der Betri eb sfrequenz 

Freq. 

(Ac/s) 

Vg 

(~) 

Wia 

(~) 

60 

80 

t25 

t5o 

t6o 

t75 

too 
as 
65 
58 
56 
53 

too 
92 

7B 

7z 

70 

67 

939 ta3z 

10.10.1956 

a. 
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H.F. class C telegraphy 
H.F, classe C telegraphic 
A.F. HIasse C Telegrafie 

C.C.S. I.C.A.S. 

Limiting values 
Caracteristiques 
Grenzdatea 

limites 

f = max. ¢0 f0 MS,/fl 
va = max. 600 75o v 

See page-4 for Wia = max. 67,5 90 -W 
Derating table Wa = max. 20 25 W 

Ia = max. 740 750 mA 

Voir page 3 pour 
vgz = max. z5o 250 v 

Tableau d'abaissement Wg2 = max. 3 3 W 

-Vgt =max, 750 750 v 

Igt = max. 3,5 a ms 
Fiix' Reduktionstabelle ~ Pld' p = max. 135 135 P 
siehe Seite A 

Rg1 t) = max, 30 30 ]cA 

Continuous service Intermittent service 
C.C.S. Service continu I.C.A.S. Service intermittent 

Ihuerbetrieb Aussetzender Betrieb 

Operating conditions 
Carac t€ristiques d'utilisation 
Betriebsdaten 

C.Q.S. L C.A.S. 
f = ~ 60 6o t75~ ` 60 6o t7Sa[c/s 
va = 600 500 320 75o boo aoo v 

vgt4) _ -5a -66 -5t -6z -7t -5a v 
vg2 ) = t5o t7o tao tbo ta0 t90 v 
Ia = 7 72 735 tao tzo t5o t5o me 
Igt = 2,8 2,5 2,0 3,7 2,B 2,2 mA 

Ig2 9 9 10 it 70 10,4 mA 

vgtp = 73 ea 6a 79 97 6s v 

Wigt = 0,2 0,2 3 0,2 0,3 3 W 
Wg2 = 1,4 1,6 1,8 1,8 1,8 2,0 W 

Wia = 67,5 67,5 a5 90 90 60 W 
wa = t5,5 t9,5 zo zo- za z5 W 
We = 5z as 25 70 66 35 W 
n = 77 7t 55,5 7a 73,5 5e ~ 

~)3/)See page 2 and 3;voir page 2 et 3: siehe seite 2 and 3 

939 ta33 

u06 12.12.1958 

5 



QE 05/40 

H.F, clas's C anode and screen grid modulation 
H,F. classe C modulation d'anode et de grille-ecran 
HF-Rlas se C Anoden- and Schlrmgltteraodulation 

Limiting valves 
Carac teristi~ues limites 
Grenzdaten 

C.C.S. I.C.A.S. 

f = max. 6o bo Mc/s 

Va = man. 480 600 Y 
See page 4 for 

W~ = max. 45 67,5 W berating table Sa 

Voir page 4 pour wa = max. 73,3 16,7 W 

Tableau d'abaiSSement Ia = maX. 117 125 mA 

Fts Reduktionstabelle Vgz = max. 250 250 Y 
slehe•Seite 4 

Wgz = max. 2 2 W 

-Vg1 = max. 750 750 V 

Ig, = max. 3,5 4 mA 

V~p = max. 135 135 Y 
Ag, ~) = sax. 30 .30 1@ 

Continuous service Intermittent service 
C.C.S. = Service contlnu L C.A.S. = Serviceintelml ttent 

Dauerbetrieb Aussetzender Betrieb 

Operating conditions 
Caracteris tiques d'utillsation C.C.S. I.C.A.S. Betriebsdaten 

f = ~ bo 60 60 kc/s 

Va = 475 400 500 V 

Vg, 5) _ -77 -e7 -e7 V 

Vgz 6) = 135 150 750 V 

Ia = 94 t12 112 mA 

Ig, = 2,8 3,4 3,4 mA 

Igz = 6,4 7,8 7,8 mA 
Vg,p = 95 107 107 V 

Wig1 = 0,3 0,4 0,4 W 

wgz = 1,0 1,z 7,2 w 

wia = 45 45 67,5 W 

wa = ti 13 75,5 W 

Wo. = 34 32 52 W 

n = 75,5 71 77 ~ 

m = too 100 100 ,~

Wmod = 23 23 34 W 1 
)5)6)See page 2 and 3; voir page 2 et 3; siehe Seite2 and 3 

938 3380 

12.12.1958 
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A.F. class AB amplifier and modulator (Ig1 = 0) 
Amplific atrice et modulatrlce B.F. classe AB (Ig1 = O) 
NF-Klasse AB Verstarker and Wodulator (Ig1 = 0) 

Limiting values;. continuous service 
C.0.S.Caracteristlques limites, service continu 

Crenzdaten, Dauerbetrieb 

Va =max. 600 V Vg2 = mate. 250 V 

Wia = max. 60 w Wg2 = max. 3 W 
Wa =max. 20 lY vkfp = max. 135 V 
Ig =max. tz5 mA Agt = max. too iaz 

Operating conditions, continuous service; two tubes 
C.C.S.Caracteristiques d'utdlisation, service con7lnu; delta 

Lubes 
Betriebsdaten, Dauerbetrieb; zwei Aohrem 

va = 
vg2 s) = 
vgt 7) _ 

boo 
tao 
-a5 

Sao v 
165 V 
-ao v 

Aaa = 7000 5500 4 
V t t = B 0 

,2x13 
90' ~ 0 80'V 

Ia 
p 
= 2x100 2x29 2x108 mA 

Igz = 2x0,5 2x12 2x1 2x73 mA 
Wig1 = 0 0 0 O W 

Wg2 = 2x0,1 2x2 2x0,2 2x2,4 W 
Wia = 2x7,8 2x60 2x14,5 2x54 W 
Wa = 2x7,8 2x19 2x14,5 2x19 W 
Wo = 0 82 0 70 W 
n = - ba 65 ~ 

Va = 400 4 
Vg2 8) = 190 V 
Vgi 7) _ -40 V 
Rga = 4000 Q 
Vgigtp = ' 0 80`Y 
Ia = 2832 2xtta mn 
Ig2 = 2a1,3 2x13 mA 
Wigt = 0 o W 
Wg2 = 2xo,z5 2x2,5 W 
Wia 2x12,8 2aa5,5 W 
Wa = 2x12,8 2at8 W 
Wb = 0 55 w 
n = - bob 

7)8)See page B; voir page 8; siehe Seite 8 

to.lo.t956 
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A.F. class AB amplifier and modulator (Igt = 0) 
Amplificatrice et modulatrSce H.F.classe AB (Ig1 = 0) 
NF-Klasse AB Verstarker and Modulator (Igt =0) 

limiting values, intermittent service 
I.C.A.S.Caracterlstiques limites, service intermittent 

Grenzdaten, aussetzender Betrieb 

va =max. 75o v vgz = max. z50 v 

Wia =max. 65 W 

Wa = max. 25 W 

Ia = max. 135 mA 

Wg2 = max. 3 w 

Vkfp = max. 135 V 

Rgt 7) = max. too Ic¢ 

Operating conditions, intermittent service; two tubes 
I.C.A.S.Caracteristiques d'utllisation, service intermittent; 

deux tubes 
Betriebsdaten, aussetzender Betrieb; zwei Rohren 

va
vgz e) 
vg7 7) 
Raa 

= 
_ 

= 

75o 

195 
-So 

e00_o 

boo 

zoo 
-5o 

600.0 

v 

v 
v 

SZ 

Vgig7p = ~ 0 100` 0 100'V 
Ig = 2x12 2x110 2x14 2x115 mA 
Ig2 zxo,5 2x13 2xo,5 2x13,5 mA 
wig? o 0 0 o W 

wgz = zxo,t 2x2,5 zxo,t 2x2,7 W 
Wia = zxe,7 2xaz,5 2xa,a 2x69 W 
Wg = 2x8,7 2x22,5 2x8,4 2x21,5 W 
Wo = 0 720 0 95 W 

n = 72,5 - 69 ~ 

7 )Under these conditions only fixed bias is recommended 
Dans ces conditions seulement une polarisation fixe est 
recommanflee 
Under dlese¢ Umstanden wlyd nur eine feste Vorspannung 
empfohlen 

a 
)Obtain ed preferably from a separate source or from the 
anode supply using a voltage divider 
Obtenu de preference dune source sepaaeee ou blen de 
1'allmentation anodique en utilisant un potentiometre 
Vorzug swelse von einer eigenen Quelle oiler von der Anoden-
speisung mit Verwendung eines apannungs to it ers erhalten 

939 1836 

10.10.1956 
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' class AB a:,Flifier and modulator (Igt > 0) 
Amplific atrlce et modulatrice B.F. classe AB (Zg1 > 0) 
VF-Kl asse AB Verstarker and Eodulator (Igt > 0) 

Limiting values, continuous service 
0.0.S.Caracteristiques limltes, service continu 

Grenzdaten, Dauerbetrieb 

Va = max. 600 V 

Wia =max. 62,5 W 
Wa = max. 20 W 
Ia = max. 125 mA 

Vg2 = max. 250 V 
Wgz = max. 3 W 
v,~p = maa. 735 v 
Rgi ~)= max. 30 !c4 

Operating conditions, continuous service; Lwo tubes 
C.C.S,Caracteristiques d'uti lisation,service continu; deux 

tubes 
Betriebsdaten, Dauerbetrieb; zwei Rouen 

Va 
vgz e) 
vg1 7) 

= 600 
= 765 
_ -aa 

500 V 

775 v 
-aa v 

Aaa = 6600 4600 Q 

Vglgip = ~ 0 97' ~ 0 102'V 
Ia = 2x17 2x103 2x13 2xizt mA 
Igz = zxo,3 2x6,5 zxo,3 2x9 mn 
Igt = 0 2xo,5 0 2xt,o ma 
wigs = o zxa,7 o zxo,15 w 
Wg2 = 2x0,05 2x7,4 2x0,06 2x1,6 W 
Wia = 2ab,6 2x62 2x6,5 2x60,5 W 
Wa = 2x6,6 2xi7 2a6,5 2279 W 
Wo 0 90 0 e3 w 
~ _ - 72,5 6e,5 A 

va = aoo v 
vg2 a) = 775 v 
Vg1 7) _ -4: V 

Raa =  3740  0 
Vgigtp ~ 0 95`Y 
Ia = 2a76 2x176 mA 
ig2 = 2a0;5 2a9 mA 
Ig7 0 2x0,8 mA 
Wigt = 0 2x0,1 W 
Wg2 = 210,1 2x7,6 W 
Wia 2x6,4 2x46,5 W 
Wa = 2x6,a 2x75.5 W 
Ao = 0 62 W 
n :6:5 ~ 

~)8)See page 8; troir page 8; siehe Sei to 8 

7o.1o.t956 
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A.F. class AB amplifier and modulator (Igl > 0) 
Amplific atrice et modulatrice B.F. classe AB (Ig1 > 0) 
NF-Klasse AB Verstarker and modulator (Igt > 0) 

Limiting values, Intermittent service 
L C.A.S. Caracteristiques limiter, service Intermittent 

Grenzdaten, aussetzender Betrieb 

~Va = max. 750 V Vg2 = max. 250 V 

Wia = max. 90 W wg2 = max. 3 'R 

wa = max. 25 W Vkfp = max. 135 V 

Ia = max. 135 mA Agt 7) = max. 30 l@ 

Operating conditions, intermittent service;two tubers 

I.C.A.S. Caracteristiques d'utilisation,service intermittent; 
deux tubes 

- Betriebsdaten, aussetzender Betrieb; zwel Aohren 

va 750 boo v 

vg2 s) 165 t90 v 

vgt 7) _ -a6 -aa v 

Aaa = 740_0 5000 4 

Vgtgtp = 0 108 ~ 0 t09'V 

Ia - 2x11 2x120 2x14 2x735 mA 

Ig2 = 2x0,15 zxlo 2x0,6 2x10 mA 

Igt = 0 2x1,3 0 2x1,0 ma 

W1g7 o 2x0,2 o 2x0.15 W 

wg2 = 2x0,03 2x1,7 2x0,7 2x1 ,9 W 

Wia = 2x8,3 2x90 2x8,4 2x81 W 
Wa = 2x8,3 2x24,5 2x8,4 2x24,5 W 
wo = 0 731 0 713 W 

o - 73 - 70 % 

7)Under these conditions only fixed bias is recommended 
Dans ces conditions seuleaent une polarisation fixe est 
recommendee 
Unter di esen Umstanden ward nur eine feste Yorspannung 
empfohlen 

8 
)Obtain ed preferably from a separate source or from the 
anode supply using a voltage divider 
Obtenu de preference dune source separee ou bien de 
1'alimentation anodique en utilisant un potentiometre 
Vorzugsweise von einer eigenen Quelle offer von der Anoden-
speisung mit Verwerdung einer Spannungsteilers erhal ten 

939 1e3e 10 
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A.F. class A9 amplifier and modulator in triode connection 
(g2 connected to anode; Ig1= 0) 
Ampliflc atrice et modulatrlce B.F. classe AB en montage 
triode (g2 connecte a a; Igt = 0) 
NF-Kl arse AB Verstarker and Modulator in Triodenschaltung 
(g2 verbunden mit a; Ig1 = 0) 

Limiting valves 
Carac terist igves limiter C.C.S. I.0 .A.S. 
Grenzdaten 

Vy = max. 400 400 V 
Iy = max. 90 90 mA 
Wia = max. 35 35 w 
wa = max, zo z5 w 

V~p = max. 100 700 k4 

Rg
9

i 9j = max. Soo 50o ktz 

continuous service intermittent service 
C.C.S. = service continu I.0 .A.S. = service intermittent 

Dauerbetrieb aussetzender Hetrleb 

Operating conditions, two tubes 
Carac teristiques d'utilisation, deux Luber 
Betriebsdaten, zwei Rohren 

vy = aoo 250 v 
vg1 9) _ -too -So v 

Rya 8000 500.0 >Z 

Vggp = ~ 0 200' ~ 0 100'V 
c.c.s. 

Ia zxzo 2x5o 2xbo zxbz mA 
wia = 2x8 2x20 2x75 2x75,5 w 

Wy = 2x8 2x9 2x15 2x10,5 W 

Wo 0 22 0 10 W 

n - 55 - 32 ~ 

va = aoo v 
vg1 9) _ -too v 
Rya = e000  Q 
v~p = ~ o zoo'v 
Iy = 2x20 2x50 mA 

Wia = 2x8 2x20 W 

Wa = 2x8 2x9 W 

Wp = 0 22 W 

n - 55 ~ 

I.C.A.S. 

9 )See page 2; voir page 2; siehe Sei to 2 
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➢EAM POP7ER TETRODE for use as A.F. and R.F. amplifier 
and oscillator 
TETRODH A FAISCEAU pour utilisation en amplificatrice H.F. 
et H.F. et osci llatrice 
HUNDELTETRODE zur Verwendung als NF- and HF-Verst'arker and 
Oszillator 

Cathode oxide-coated 
Cathode oxyde 
Katode Oxyd 

Heating Indirect Vf = 6,3 V 
Chauffage: indirect 
Heizung Sndirekt If 0,9 A 

Capacitances Ca - = 7 pF 
Capaci tes 
Kapazitaten 

Cw t < 0,2 pFt) 

Typical characteristics µg2gt = 8 
Caracteristlques types 
Kenndaten S (Ia = 72 mA) 6 mAN 

a Freq. C telegr. B teleph. Cag2 mofl. 

Va Wo (W) Va Wo (w) t!a Wo (w) 
m He/s (V) CCS ICAS (V) CCS ICAS (V) CCS ICAS 

5 60 60o 
Soo 
aoo 
750 

ao 
32 
z5 

54 

60o 
50o 
aoo 
750 

tz,5 
tt 
9 

15 

a75 
aoo 
z5 
600 

za 
zz 
t7 

44 

AB modz)3) AH mod
2)4) 

va wo (w) va Wo (W) 

(0) CCS ICAS (V) CCS ICAS 

50o 
aoo 

aaa 

a6 
36 

t55) t5z~ 

500 
aoo 
75o 

75 
55 

tzo 

t)Wi th external shield connected to cathofle 
Avec blindage exterieur connects a la cathode 
Yit ausserer Abschixmung verbunden mit Xatode 

2 )Two tubes; deux tubes; zwei Rohren 

3 )Wi thout grifl current a)With grid current 
Sans courant de grille Avec courant de grille 
Ohne Gitterstrom tdit Gitterstrcm 

5)Two tubes in triode connection 
Deux tubes en montaKKe triofle 
Zwe1 RShren in Trinrlensrhaltune 

939 tats 
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Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

gT ky3 
9 

ky3 f / S7 

Base, culot, Sockel: ~Eedlum 5-pin 

Socket, support, Fassung: 40219 

Cap , capot , Haube 28 906 022 

Mounting position: arbitrary 
tiontage arbitrairement 
Einbau willkGrlich 

Net weight 
Poids net 
Nettogewi cht 

6o g 
Shipping weight 
Poids brut 
Bruttogewicht 

85 B 

1~) Page 5 and 6; page 5 et 6; Seite 5 and 6 
Obtained preferably from a separate source modulated 
with the plate supply or from the modulated plate supply 
through a series resistor of 12.5 kR at Va = 325 Y 

25 kR at Va = 400 V 
28 kR et Va = 475 Y 

37.5 kR at Va = 600 V 

Obtenu de preference dune source separ~e modulee avec 
1'alimen Cation anodlque 4 ou de 1'alimen Cation ano3lque 
modulee a travers une resistance serie de 

12,5 kR a Va = 325 V 
25 kR a Va = 400 V 
28 kR a Va = 475 V 

37,5 kR a Va = 600 V 

Vorzugsweise erhalten von einer separaten Spannungs-
quelle, moduliert mit der Anodenspei sung oder von der 
moduli erten Anodenspeisung mittels eines Serienwider-
standes von 12,5 kR bei Va = 325 V 

25 kR bei Va = 400 V 
28 kR bei Va = 475 V 

37,5 kR bei Va = 600 V 

93s 34s8 2. 
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H.F. class C telegraphy 
H.F. classe C telegraphle 
HF-Klasse C Telegraphie 

Limiting valves, continuous service 
C.C.S.Caracterf.stiques limites, service continu 

Grenzdaten, Dauerbetrieb 

€ _ = mag._ _60 McLs 

Va =max. 600 v 

Wia = max. 60 W f _ _ _m3xa _94 Nc[s 

Wa =max. 25 W va = max. a90 v 

Ia =max. 100 mA Wla =max. 48 W 

vgz = max. 30o v 

Wgz = max. 3,5 W 
f _ =~3x. lz1` ~c[s 

-vg1 =max. zoo v va = max. 33G v 
Ig1 = max. 5 mA 

Wia = maa. 33 W 
Vkf = max. t35 V 

Rgt = max. 30 kQ 

Operating conditions, continuous service 
C.0 ,S.Caract~rlstiques d'ut111sation, service continu 

Betriebsdaten, Dauerbetrieb 

Va = 60o Soo aoo v 
Vgi _ -a5 -a5 -a5 v 

uB2 25o z5o z5o v 
Ig 100 100 100 mA 

261 = 4 4 4 m9 

Ig2 8 8 8 ma 
Vg1p = 65 65 65 v 

Wigi = 0,3 0,3 0,3 W 

W62 = 2 2 2 W 

Wia = 60 5o a0 W 
Wa = 2G t8 t5 W 
wo 40 32 25 W 

n 66,5 6a 6z,5 ~ 

to.1o.1956 939 tet7 3. 
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H.F, class C telegraphy 
H.F. classe C to legraphie 
HF-Klasse C Telegraphie 

ISmiting values, intermittent service 
I.C.A.S.Caracteristiques llmi tes, service intermittent 

Grenzdaten, aussetzender BetrieD 

L _ = mag._ 60 Mg/g 
va =max. 75o v 
Wia = max. 75 W 
Wa =max. 30 W 
Za =max. 100 mA 

vg2 = max. 30o v 
W~ =max. 3,5 W 

-vg1 = max. zoo v 
Igt = ~• 5 mA 
Y~ =max. i35 v 
Hgt = maz. 30 ~ 

L _ = maa._ _e9 J4cls 
va = maz. 60o v 
Wia = maz. 6o W 

L _ __ max._ 125 ~cl~ 
va =max. at5 v 
Wia = maz. 41, 5 W 

Operating conditions, Intermittent service 
I.C.A.S .Caracteristiques d'utillsation, service intermittent 

Grenzdaten, aussetzender Hetrleb 

va = 750 V 

Vgt -45 V 

vgz = 250 v 
Ig 100 mA 

Igt 4 mA 

Ig2 B mA 

vgtP = 65 v 

wigs = 0.3 w 
Wgz = 2 W 

wia 75 W 
Wa = zt w 
wD = Sa w 
n = 72 p 

939 rata 
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H.F, classe C anode and screen grid modulation 
H.F. classe C modulation d'anode et de grille ecran 
31F-Klasse C Anoden- and ScMrmgittermodulation 

Limiting values, continuous service 
0.0.S.Caracteristiques limi Les, service contlnu 

Crenzdaten, Dauerbetrleb 

L _ __ max,_ 6q LcLs 

Va =max. a75 v 
wia = max, 40 W 

Wa =max. t6,5 W 
Ig =max. 83 mA 
vgz = max. Soo v 
wgz = max, 2,5 w 

-vgt = max. 20o v 
Igt = max. 5 mA 

vkr = ~• t35 v 
Agt = max. 3o k0 

~ — — = max•_ ap ~OLa 
Va = max. 38o v 

w1a = ma:. 3z w 

~ — — = max._ 12f llcLs 
Va max. 260 Y 

wia = max. 22 w 

Operating conditions, continuous service 
C.C.S.Caracteris tiques d'uti lisation, service con tinv 

'Be Lrlebsdaten,.Dauerbetrieb 

va

vgt t 
vgz ) 
Ia

Igi 

lgz 
Vgt p
Wigt
wgz 
wia 
wa
wo
n 

= a75 aoo 3z5 v 
_ -a5 -75 -75 v 
= z5o zso z5o v 
= a3 8o eo ms 
= a 3,5 3,5 ma 
= e 6 6 ma 
= toa 95 95 v 
= o,a 0,3 0,3 w 
= z t,5 t,5 w 
= 39,5 3z 26 w 
- n,5 to 9 w 
= za zz t~ w 

7t 69 65,5 % 

m = too too too R 
wmoa = zo tb t3 w 

t )See page 2; voir page 2; siehe Set to 2 

to.io.t956 5 
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H.F. class C anode and screen grid modulation 
H.F. classe C modulation d'anode et de grille ecran 
HF-Klasse C Anod en- and Schirmgl ttermodulati on 

I1ml ting values, intermittent service 
Z.C.A.S.Caracteris tiques limi tes, servlce intermittent 

Grenzdaten, aussetzender Betrieb 

f _ _ ~~ _64 ~cLs 

Va =max. b00 V 

Wia =max. 60 W 

Wa =max. 25 W 

Ia = max. 700 mA 

vgz =max. Soo v 

Wg2 =max. 2,5 W 

Vgt =max. 200 v 

Igi =max. 5 mA 

Vkp =max. 135 v 

RB1 =max. 30 lm 

~ _ =_myx~ _84 ~7cLs 

Va = max. 480 V 

Wia =max. ae W 

f _ _ ~ax~ 12i dices 

va = max. 33G v 

WSa =max. 33 W 

Operating conditions, Snte>•mittent service 
I .C.A.S.Caracteristiques d'utllisation, service inteimittent 

Betriebsdaten, aussetzender Betrieb 

va soo Y 
Vgt = -8$ Y 

vg27) 30o v 

Ia 100 mA 

Igt 4 mA 

Ig2 8 mA 

Vgt p = 707 Y .

Wigi 0,4 W 

Wg2 2,4 W 

Wia 60 W 

Wa = t6 W 

We as W 

n = 73 % 

m = too % 
Wmod = 3o A 

t )See page 2; volr page 2; siehe Sel to 2 

939 1820 

N 118 10.10.19~ti 
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H.F. class B telephony 
H.F. classe B telephonic 
HF-Klasse B Tel efonie 

I,Smiting values, continuous service 
0. C.S.Carac teri stiques limi tes; service con tinu 

Crenzdaten, Dauerbetrieb 

% _ e meg._ 60~ds✓s 
va =max. 60o v 
W1a = max •37.5 w 

wa =max. 25 w 

Ia =max. 80 mA 

Vg2 = max. 300 V 

wgz = max. Z,5 W 

Vkf = max. t35 V 

Rgt = max. 30 kQ 

Va = max. 540 V 

wia 'max. 34 W 

f _ _ ~Bxi _12.5~as/fl 
Va = max. 450 V 

wia =max. 28 W 

Operat ing conditions, continuous service 
C.C.S .Caracteri stiques d'utilisation. service con lino 

Betriebsdaten, Dauerbetrieb 

Va 600 
Vgt -a0 

vgz = 300 
Ia = 62,5 

500 

-40 

300 
70 

a00 v 

-40 V 

30o v 

75 me 
Ig2 = a a 5 m9 

ugl y = 36 3e a0 v 

wgz = t,2 t,z t,5 W 

wia = 37,5 35 30 w 
Wa = 25 2a 2t W 
we = tz,5 tt 9 w 
n = 33 3t,5 30 ~ 

m = too too too ~ 

wigt = 0,7 0,3 O,a w 

t O.I O.i95fi 939 ta2t 7. 
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H.x^^. class H telethon)• 
H.F. classe A telephonle 
HF-Kl asse B Tel efonie 

Limiting values, Sntermlttent service 
I.C.A.S.Caracterl stiques limites, service intermittent 

Grenzdaten, aussetzender BetrleD 

~ _ = maA,_ 60 MO/g 

Va =max. 750 v ~ L _ _ =~3x,, e4 flcLa 
~w1a = max. 45 w Va = max. 675 Y 

Wy =max. 30 w wS8 = max.40,5 W 
Ia =max. 90 mA 

Vg2 = max. 300 v E - - = ~;~~ 12f 1(cLa 
wgz = max. 2,5 w Va = max. 562 v. 

Yyf =max. t35 v W1a = max. 34 W 
Fgt = max. 30 1~ 

Operating conditions, intermittent servi oe 
I .0 ,A.S.Caracterl stiques d'utilisation, servlce intermittent 

Betriebsflaten, aussetzender Betrieb 

Vg 750 P 
Vgt -40 P 

vg2 = 30o v' 
Ig 60 mA 

Ig2 3 mA 

vgtP = 35.v 
wgp = 0,9 W 
wia = a5 W 
wa 3o w 
we t5 w 
n 33 ~ 

939 razz 
Ntzo 10.10.1956 

m 

wlgl 

too. 
= o,z w 

8. 
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A.F. class AB amplifier and modulator (Igt > 0) 
Ampliflcatrice et modulatrlce H.F. classe AB Igt > 0) 
NF-HIasse AB Verst'arker and Modulator (Igt > 0) 

Limiting values, continuous servlce 
C.C.S.Caracteristiques limltes, service con tinv 

Grenzdaten, Daue rbetrieb 

~Va =max. 600 V Vgz max. 300V 
Wia = max. 6o W Wgz = max. 3,5 W 
Wa =max. z5 W v,~ = max. 135. v 
Ia =max. 120 mA RBi = max. 30 kQl) 

Operating conditions, continuous servlce; two tubes 
C.C.S,Caracterls tiques d'utllisation, service con tinu ; 

fleux tubes 
Betriebsdaten, Dauerbetrieb; zwei Rohren 

va 600 Soo v 
vgz 300 300 v 
Vgl = -32 -3o v 
Raa =  69p0 46p0  0 
Vgigip = ~ 0 90` ' 0 a6 v 
Ig = 2x24 2x100 2x30 2x120 mA 
Igz = 2x0,35 zx9 2xo,a5 zzlo mA 
Wig] o o,l o o,z W 
Wgz = 2x0,11 2x2,7 2x0,14 2x3 w 
Wia = 2x14,4 2x60 2x15 2x60 W 
Wa = 2x14,4 2x20 2x15 2x22,5 W 
Wn = a ao 0 75 w 
n = - 66,5 - 62,5 ~ 
d - 2 - 2~ z J 

Va = 400 Y 
vgz = 300 v 
vgl = -za v 
Raa =  3700  0 
vgt glp = ~ o eo`v 
Ia 2x36 2x120 mA 
Ig2 2x1 2x10 mA 
Wlgl = 0 0,2 W 

Wgz = 2x 0,3 2x3 W 

W18 2x14,4 2x48 W 
wa = zxta,a 2x20,5 w 
Wo = 0 55 w 

a - 52 2) 

1)z)See page 10, votr page 10, siehe Seite 10 

10.10.1956 939 1az3 9 
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A.F. class AB amplifier and modulator (Igl > 0) 
Amp11f1catrlce et modula trice B.F. classe AB (Ig1 > O) 
NF-HIasse AB Verst'arker and modulator (Igt > 0) 

i,t tutting values, intermittent service 
L C.A.S.CaracterSstiques 1im17es, service intermittent 

Orenzdaten, aussetzender Betrleb 

va =max. 75o v vgz = max. 30o v 
Wia = max• 90 w wg2 = max. 3,5 w 
Wa =max. 30 W Vkf = max. 135 V 

Ig =max. 720 mA Rgl = max: 30 kflt) 

Operating conditions, intermittent service;tw0 tubes 

I. 
C.A.S.Caracteristiques d'utSlisatlon, service Intermittent; 

devx tubes 
Betriebsdaten, aussetzender Betrieb; zwei R&hren 

va = 75o v 

vgz = 3ao v 

vgl = -35 v 

Raa =  7300 0 

Vglgip = ' 0 96 v 

Ia = 2x15 2xt20 mA 

Igz = zxo,z5 zxto mA 

wlgt = o o,z w 

Wg2 = 2x0,08 2a3 W 

Wig = 2att,25 2x90 W 

Wa = 2x17,25 2x30 W 

Wo = 0 720 w 

o = - 66,5 ~ 

z% z) 

t)Wi Lh fixed bias. Cathode bias is not recommendefl 
Avec polarisation fire. Pol arisatlon de cathode nest pas 
recommandee 
lLit fester Vorspannung. Vorspannung mi ttels ICatodenwider-
stand ward nicht empfohlen 

2)Dls tortion with zero-Impedance driver 
Dls torsion avec un pre-ampllficateur sans resistance 
Interne 
Verzerrung bet Verwendung eines Vorverstarkers ohne 
Inneren Wlderstand 

939 lBza 

N 122 10.10.196 

to 



QE 06/50 

A.F, class AB amplifier and modulator (Igi = 0 
Amplificatrice et modulatrice B.F. classe AB (Ig1 = 0) 
ATF-Kiasse AB Verstarker and Modulator (Igt = 0 

Limiting values, continuous service 
C.C.S.Caracteristiques limites, service continu 

Oren2daten~ Dauerbetrieb 

va ='max. 600 v vg2 = max. 300 v 
Wia max. 60 w Wg2 .= max, 3,$ W 
Wa =max. 25 w Ykf' = max. 135 v 
Ia =max. 120 mA BB1 = max. 100 kQt) 

Operating conditions, continuous service; two tubes 
C.C.S,Caracteristiques d'utilisatlon, service continua deux 

tubes 
Be triebsdaten, Dauerbetrieb; zwei l2Shren 
va = 
Vg2 = 
vgt = 
Baa 
Vg7glp = 

600 
300 
-3a 

70000 

500 v 
300 V 
-32 V 

- 8200 t7 
` 0 be' 0 64 V 

Ia = 2x18 2x69.5 2x22 2x70,5 mA 
Ig2 = zao,3 2x7,5 zao,5 2x7,5 me 
wigt = 0 0 0 o x 
Wg2 = 2x0,09 2x2,25 2x0,15 2x2,25 W 
Wia = 2x70,8 2xa7,7 2x11 2x35,3 W 
Wa_ 2x10,8 2x73,7 2277 2x12,3 W 
Wo 0 56 0 ab W 
n = - 67 - 65 $ 

Va 
vg2
vgt 

= 400 V 
300 v 

-30 V 

Baa = 6800 >2 
Vgtgtp = ~ 0 bO~V 
Ia = zxze 2:77,5 me 
Igz = 2x7 2x8 m6 
wigt 
Wg2 

= 0 0 W 
zao,3 zx2,a w 

Wia 2x71,2 2x28,6 W 
Wa = 2x11,2 .2210,6 W 

Wo 

n 

= 0 36 W 
- 63 ~ 

t)See page 10; voir page 10; siehe Seite 10 

10.70.7956 939 7825 71 

N 123 



QE 06/50 

A.F. class AB amplifier and modulator (Igt = O) 
Amplificatrice et modulatrice B.F. classe AB ( Igt = 0) 
NF-ICLasse AB Verstarker and Modulator (Igl = 0) 

ISmiting values, intermittent service 
I.C.A.S.Caracteristiques limites, service intermittent 

Grenzdaten, aussetzender Hetrieb 

va
Wla 
wa

Ig 

= max. 750 v 

= max. 90 W 

= maz. 3o w 
= max. 120 mA 

vgZ = mea. 30o v 

wg2 = maa. 3,5 W 
Vkf = max. 135 P 

Rgt = max. 100 kOt) 

Operating conditions, intermittent servlce;tWo tnbee 

L C.A.S.Caracteris tiques d'utilisation, service 
intermittent; 

dear tubes 
Betrdebsdatea, aussetzender Betrieb; zWei Ab'hren 

Va = 750 4 

vg2 30o v 

vgt = -35 v 

Raa = 12000 D 

Vgtgip 0 70~V 

Ia = 2at5 2z69,5 mA 

Ig2 2x0,25 2a8 mA 

Wlgt = O 0 W 

Wg2 =2x0,075 282,4 W 

Wia =2x11,25 2a52 W 

Wa =2a T7 ,25 2at6 W 

Wo = 0 72 W 

n - 69 ~ 

t )Wi Lh fixed bias. Cathode bias is not recommended 
AveC polarisation fire. Polarisation de cathode neat pas 
recommendea 
MSL fester Vorspannung. Vorspannung mittels ISatodenWlder 
stand ward nicht empfohlen 

939 to z6 

Nlza 10.10.1956 
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A.F. class AB amplifier and modulator in triode connection 
(g2 connected to a; Igt 0) 
Amplificatrice et modulatrice B.F. classe AB en montage 
triode (g2 connects a a; Igt = 0) 
NF-Klasse AB Verstarker and Eodulator Sn Trlod enschal lung 
(g2 verbunden mil a; Igt = 0) 

Liaiting values, continuous service 
C.C.S. Caracteristlques llmites, service con tinu 

Grenzdaten, bauerbetrleb 

va = ma:. 
Ia = max. 
Wia max. 
Wa = max. 

Vgf = max• 

Rgt maz. 

Rgt = max. 

aoo v 

tz5 ma 

5o w 

z5 w 

t35 v 

o,t YQ t) 

0,5 NG2) 

Operating oonditions,continuovs service; two tubes 

C.C.S. Carac terlstiques d'utilisatlon, service con tinu; deux tubes 
Hetriebsdaten, Dauerbetrieb; zwel RBhren 

Va 400 V 

vgt -a5 v 

R8a 3 xG 

vggp = 0 90' v 
Ia 2x32 2270 mA 

Wia = 2z12,8 zx28 W 

Wa 2z72,8 2x20,5 W 

Wo 0 t5 W 

n = - 27 % 

t)With fixed Dias 
Avec polarisation fixe 
Yit fester Gittervorspannung 

2 )W1 th cathode bias 
Avec polarisation de cathode 
E41t Vorspannung mittels Ratodenwlderstand 

t0.t0.t956 939 t827 t3 

N125 
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A.F. class AB amplifier and modulator in triode connection 
(g2 connected to a; Igt = 0) 
Amplificatrice et modulatrice B.F. classe AB en, montage 
triode (g2 connecte a a; Ig1 = 0) 
NF-Klasse AB Verstarker and Nodul ator in Triodenschal tong 
(g2 verbunden m1t a; Igt = 0) 

J.i meting values, intermittent service 
I.C.A.S.Caracteristiques limites, service intermittent 

Grenzdaten, aussetzender Betrieb 

Va = max. 400 Y 

.Ia. mex. 125 mA 
Wia = max. 50 W 

Wy = max. 30 W 
V~ = max. 735 v 
Rgt = max. 0,1 MQ~) 

Age = max. 0.5 NO2) 

Operating conditions, intermittent service two tubes 
I.C.A.S.Caracteristiques d'utilisation, service intermittent; 

deuz tubes 
Betrdebsdaten, aussetzender Betrieb; zveei Rblrrea 

v8 aoo v 

ogt = -a5 Y. 
Baa = .3 kQ 

Vggp 0 90 V 

lg 2x32 zx7o eA 

Wig = 2x12,8 2x28 W 

Wa 2x12,8 2x20,5 W 

We = 0 ~5 w 
o - z7 % 

~)W1 th fixed bias 
Avec polarisation fire 

.Nit fester Yors pannung 

2 )With cathode bias 
Avec polarisation de cathode 
Nit Vorspannung mittels Katodenwiderstand 

939 ieza 
Nlz6 10.10.1956 
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BRAYPOWER TETRODE for use as amplifier, oscillator, 
.frequencymultiplier or modulator in A.Y., S.S.B. 
F.Y. transmitters 

TSTRODE A FAISCEAUX pour utilisation comma amplificatrice, 
oscillatrice, multiplicatrice de frequence ou modulatrice 
Bars des emetteurs A.N., a une bande laterale ou F.Y. 

BUNDELTETRODE zur Verwendung als Verstarker, Oszillator, 
Frequenzvervielfacher oder Modulator in All-, Einseiten-
band- Oder Fl[-Sendern 

Cathode oxide coated 
Cathode oxyde -
Katode Oxyd 

Heating indirect Vf = 6,3 V 
Chauffage: indirect If = 3 9 A Heizung indi rekt -

Capacitances Ca = 12,7 pF 
Capacites 
Kapazitaten Cgt = 30 pF 

Cagt < 0,9 pF 

Typical characteristics Va = 750 V 
Caracteris ti ques types 
Kenndaten Vgz = 250 V 

Ia = 100 mA 

S = 9 mA/v 

µgzgt = 5,7 

and 

Freq. C telegr. Cagz .mod. B S.S.B. B mod.z) 

Yc/s Va 

(V) 
Wo 

({P) 
Va 

(V )' 
Wo 

(W) 
Va 

(V) 
Wo ~) 
(W) 

Va 
(V) 

Wo 
(W) 

30 750 200 600 130 
' 

750 220 750 
60o 

300. 
zoo 

Net weight 
Poids net 
Nettogewicht 

Shipping weight 
220 g Poids Drut 400 g 

Bruttogewicht 

ernelope power with doubletone 
a la crate de 1'enveloppe avec signal d'entree 

Beim Schei to lwert der Hrillkurve mit Doppel-

tubes 
Rohren 

~) Peak 
Puissance 

difrequence 
Leistung 

tonverfahren 

z) Two Lubes 
Deux 
Zwei 

938 3619 
9.9.1960 

1 
N12 i 
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Cooling Radiation and convection 
Refroid issement: Rayonnement et convection 
Kiihlung Strahlung and Konv ektlon 

Temperatures 
Temperatures 
Temperaturen 

Anode seal temperature 
Temperature du sce llement de 1'snode maz. 220 °C 
Anodenelnschmelzungstemperatur 

Pin temperature 
Temperature des broches 
Stiften temperatur 

Bulb temperature 
Temperature de 1'empoule 
Kolbentemperatur 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

Base 
Culot Giant 5p. 
Sockel 

max 72 

,75 

Socket 
Support 
Fassung 

maz. 180 °C 

max. 300 °C 

40 211/01 

Capotasuperleur Medium Capot 40. 619 
Kolbenanschluss Haube 

Mounting position: Vertical, or horizontal xith plane of 
anodes vertical 

Yon tage Vertical, ou horizontal avec le plan 
des anodes vertical 

Einbau Senkrecht, odor isagerecht m1t der 
Fliiche der Anoden senkrecht 

722 Ot61 

N12tt 9.9.1960 
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R.F. class C telegraphy 
H.F, classe C telegraphie 
HF-Klasse C Telegraphie 

Limiting values 
Carat teri.s tiques limites 
Grenzdaten 

t ~0 tacLs 
va = max. 825 V 

Wia = matt• 300 w 

wa max. 100 w 

Ia = max. 400 mA 
Vgz = max. 300 V 

wgz = max. 12 W 

-Vgt = max. t50 V 

Ig t = max. 30 mA 

Rgt = max. 25 k0 

Vkf = max. t25 V 

Operatutg cond121 ons 
Caracteristiques d'utilisation 
Betri ebsdaten 

5.5.1959 

t 

Va

Vg2 

~'g 
Ia

Igz 
Igt

Vgtp

µ1a 
wig, 
wgp 

Wa

"0 
n 

938 3520 

30 He/s 

750 V 

250 V 

-90 v 

385 mA 

20 mA 

7 ma 

120 V 

265 W 

1 ,o w 

5 w 

85 w 

200 w 

70 % 

vl: 
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R.F. class C anode and -~ecreen-grid modulation 
H.F. cl asse C modulation d'anode et de grille-ecran 
AF-ItZasse C Anoden- and Schirmgittermodulation 

Limiting values 
Caracteri stiques limites 
Grenzdaten VgZ = max. 300 V 

f = 30 Edc/s Wgp = max. t0 W 

Va =max. 650 V -Vgt = max. 750 V 

Wia =max. 200 W Igt = max. 30 mA 

Wa = max. 67 W Rgt = max. 25 k4 

Ia = max. 350 mA Vkf =max. 125 V 

Operating conditions 
Caracteris tiques d'utilisation 
Betriebsdaten 

f 

Va

Vg2 
Vg ~ 

Ia

Ig2 
Igt

Vg tp 

"pia 
Wig?

Wgz 
Wa

Wo

n 

= 30 He/s 

= 60o V 

= 250 V 

_ -100 V 

= 300 mA 

= 20 mA 

4 mA 

7L0 V 

i80 W 

= 0,4 W 

= Sw 
= 50 P7 

= i30 W 

= 72 ~ 
m = too ~ 
vg2p = 2zo v ') 
Wmod = 90 W 

') Obtained from a separate winding on the modulation 
transformer 

Obtenu d'un enroulement separe du transformateur de 
modulation 

Von einer getrennten 'Wicklung des Modulationstrans-
formators erhalten 

93g 3627 

30 5.5.1959 
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R.F. class B single sideband amplifier 
Amplificateur H.F. ci asse B a une Dande laterale 
HF-Klasse 3 Ein seat enban dverstarker 

Limiting values 
^aracteristiques limites 
Grenzdaten Ia = max. 400 mA 

f = 30 !6c/s V$2 =max. 350 V 

Va = max. 825 J Wgp = max. 12 W 

Wia =max• 250 W Rgt = max. 25 kR 

Wg = max. 100 'R Vkf = max. 725 V 

Operating conditions with double-tone moddlation 
Caracteristiques d'utilisation avec modulation difrequence 
Betriebsdaten mit Doppeltonmodulat ion 

The R.F. voltage is modulated wl th two sinusoidal A.F. 
signals of equal strength but different frequency 

La tension H.F. est mod ulee avec deux signaux B.F. 
sinusoYd aux d'inten site egale macs de frequerce 
differen to 

Die HF-8pannung ist mine is zweier sirusfSrmigen HF-
Signale gleicher Starke aber verschiedener Frequenz 
moduliert 

f = 30 Sic/s 

Va = 750 V 

Vg2 370 V 

Vgt =  -45  V ~) 

Vgtp = 0 45 z)V 

Ia = 730 270 mA 

Igz = <5 26 mA 

lgt = 0 0 mA 

lYia = 98 200 W 

prg, = o o tv 
x'gz = 7,5 a w 
Yea = 98 90 w 
fro = 0 220 W 3) 

_ - 55 ~ 
t ) To be ad,)usted so that Ia = 730 mA at Vg,p = 0 

A regler ,}usqu'a ce que la = 730 mA.a Vg tp 0 
Elnzustellen bis 1a = 130 mA wenn Vg tp = 0 

z) To be adJusted so that I~t = 0 
A regler Jusqu'a ce que Sgt = 0 
Binzustellen bis igt = 0 

3) Peak. envelop power; puissance a la crate de 1'enveloppe; 
Leiatung beim Sch ei telwert der Hullkurve 

5.5.7959 938 ii22 5. 

N13] 



QE 08; 200 

A.F. class B amplifier 
Amplific atrtce S.F. classe B 
NF-Klasse B Verstarker 

Limiting values 
Caracteris ti ques 
Gren zdaten 

limi tes 

Va

iJa

Ia

Ygz 

:4gp 

-Vg7

Igt

max. 

= maX. 

= max. 

=max. 

=max. 

=max. 

=max. 

825 v 

700 N 

400 mA 

300 V 

12 'A 

150 v 

30 mh 

Rg7 =max, t5 k4 

Vkf =max. 125 V 

Operating conditi ona, two tubes 
Carac teris tl ques fl'ut111sation, deux tubes 
3etrlebsdaten, zwei Rohren 

Va 950 600 v 

Vgz 250 250 V 

Vg, 

Raa,,, 
Vg7g7p 

_ -45 

= 3600 
-45 V 

3500 R 
` 0 tt0~ 

r  
0 705' V 

Ig 2x45 2x280 2x25 2x235 mA 

Igz = 0 2x40 2x0,5 2x2a mA 

Igz 0 2x7 0 2x0,5 mA 

wia = 2x34 2x210 2x75 2x740 A 

Wgp = 0 2x10 0 2x6 'A 

R'a = 2x34 2x60 2x75 2x40 'A 

Mo = 0 300 0 200 W 

d tot = - 6,5 - 5 ~ 

n 71,5 - 77,5 ~ 

938 3623 

:vt3z 5.5.1959 
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V.H.F./U.H.F. TETAODE for use as H.F. amplifier, oscillator, 
frequency-multiplier and modulator at frequencies up to 
500 Lc/s 
TETAODE V.H.F./U.H.F. pour uti llsation en ampliflcatrice 
et oscillatrice H.F., multiplicatri ce de freque nce et 
modulatrice s des frequences Jusqu'a 500 atHz 
YHF/UHF-TETRODE zur Verwendung als Hf-Vers tarker and Os-
zillator, Frequenzvervlelfacher and Modulator bel Frequenzen 
bis zu 500 F:Hz 

Cathode oxide-coated 
Cathode oxyde 
ICatode Oxyd 

Heating indirect 
Chauffage: indirect 
Heizung inflirekt 

Capacitances 
Capacites 
ICapazitaten 

Typical characteristics 
Caraoteristiques types 
Kenndaten 

Vr 6,0 V 

1p = z,6 A 
'lh = min. 30 sec 

Ca 4,5 pF 

Cgt i5,5 pF 

Oagt o,03 pF 

p g261 

rva = 50o v ~ s
s j

l
vgz = z5o v 
la =zoo mA 

5 

tz mA/v 

A Freq. C telegr. Cag2 mod. AB mod 

va wo va w, va wo3) w a) 

tee 

60 

Lao 

tb5 

500 

zt6 

tz5o 
t0o0 

600 
tz5o 
t000 
800 
600 

t95 
15o 

tt35 
ta0t~ 
trot 
90t 
65~ 

t000 
eoo 

aoo 

Lao 
too 

55 

tz5o 
t000 

60o 

3to 
ea0 

ia0 

az5 
3t5 

i7o 

Telev class l3 

tz5o 
t000 
750 

z5oz) 
zooz 
t35z 

t )Useful output power in load 
Puissance de sortie dens la charge 
Niitzliche Ausgangsleistung in der Belas Lung 

z )3)a)See page 3; voir page 3; slehe Seite 3 

939 t963 

12.12.]958 N133 



QEL 1 X150 

Cooling
Forced air through the radiator and in general to Lhe base 
end of the Lube. Air flow and heater voltage must be applied 
simultaneously. 

Seal temperature max. 150°C 

Air-system socket (air-system chimney Included) a02225) 

Air-system chimney (See Page a) 56 590 8t/a0 

The use of this air-system socket with chimney is recom-
mended, since a standard Loctal socket does not ensure an 
adequate co011ag of the base. 
All four cathode connections should De used. 

~) cket type 40222 is Intended for clrcui is where the 
cathode is at chassis potential. 

I4ej'roidissement 
Air force par le radiateur et en general a la partie in-
ferieure du tube. Le courant d'air et la tension de chauf-
fage seront appliques simultanement. 

Temperature des scellements i max. 150°C 

Support de tube pour le systeme de ventilation 
(y incluse la cheminee) a02225) 

cheminee pour le systeme de ventilation 
(voir page a) 56 590 Bi/40 

L'usage du support de cube 40222 avec la cheminee 56 590 8t/40 
est recommande, un su~port Loctal normal n'assurant pas 
un refro idissemenL ad quat du culot du tube. 
I1 faut utiliser toutes les quatre connexions de cathode 

~)  support de tube 40222 est destine pour des clrcui is 
dont la Cathode a le potential du ch$sais. 

Minna

Pressluft du rch de❑ Kuhler and im allgemeinen auf die 
Unterselte der Rohre. LuftsLrSmung vnd Helzspannung m8ssen 
gleichzeitig eingeschaltet warden. 

Temperatur der Einschmelzungen max. 150°C 

Rbhrenfassung flir die Ventilationsanlage 
(Ltiftfilhrungsring einbegriffen) 

Luftftihrungsrittg fUr die Ventilationsanlage 
(siehe Seite 4) 56 590 8t/40 

Da eirie richtige KGhlung des RShrenbodens von einem nor-
malen Loctalfassung nicht gesicherL ist, ward die Ver-
wendung der Rklhrenfassung 40222 mit dam FOhrungsring 
56 590 BL/40 empfohlen. 
Alle vier Katodenanschltisse mussen verwendet warden. 

~) assung 40222 1st bestimmt ftir Schaltungea in denen 
die Katode das Chassispotential hat. 

938 3372 

N134 12.12.1958 
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QEL 1/ 150 

Cooling characteristics 
Caracteris tiques de refroidissement 
Kiihlungsdaten 

The figures in this table apply to Lhe simultaneous cooling 
of the radiator and the base, making use of the socket 
40222 with chimney 56 590 81/40 

Les Hombres de cette liste s'appliquent au refroidissement 
simultane du radiateur et de la cote inferieure du tube, 
en utilisant]e support 40222 suet la cheainee 56 590 8t/40 
Die 2ahlen dieser Tafel gelten bef gleichzeltiger IGittlung 
des Kiihle rs and des Rohrenbodens, mit Verwendung der 
Fassung 40222 mit dem Schornstein 56 590 87,(40 

wa h ti 4 pi 

(~s) (m) (°c) (m3/min) (mm Hz 0) 

t5o 0 35 0,220 15,0 
0 a5 o,25s t9,e 

1500 35 0,264 Ig,3 i 
3000 z5 0,278 17,5 

Mounting position: arbitrary 
EEontage arbltrairement 
Einbau willkurlich. 

Net weight 
Poids net 
Nettogewicht 

t30 g 
Shipping weight 
Poids brut 
Bruttogewicht 

300 ;, 

2 )During sync-pulse peak 
Pendant la crgte de 1'impulsion de synchronisation 
Wahrend des Scheitels des Synchronisierungsimpulses 

3 )Two tubes. i9lthout grid current 
Deux tubes. Sans courant de grille 
Zwei Rohren. Ohne Cltterstrom 

4 
)Two tubes. 'NS th grid current 
Deuz tubes. Avec courant de grille 
Zwei Rohren. Edit Gitterstrom 

938 3373 
12.12.7958 

N 1;5 



QEL 1/150 

Dimensions in mm 
Dimensions en mm 
Abmessungen in~mm 

At higher frequencies the ring-surface terminal should be 
usedfor connecting the screen grid 

A des frequences elevees la coneezion superficielle annu-
laire sera utilises pour connecter la grille-ecran 

Bei h6heren Frequenzen muss zum Anschliessen des Schirm-
gitters der Oberflachenkontaktring benutzt werden 

Chimney, cheminee, LuftfYihrungsring 
56 590 St/40 

Socket, support, Fassung 

40222 

93a 3374 

N136 12.12.1958 
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QEL 1;150 

H.F. class C telegraphy 
H.F. classe C telegraphie 
HF-Klasse C Telegraphie 

Limiting values 
Carac teri stiques 1lmi tes 
Gren zdaten 

f _ _ = max._ _540_ECC/.s 

va = max. 1250 V vgz max. 300 V 

l9ia = max. j00 W wg2 = max. 12 w 

Wa = max. 150 ',4 -Vg t = max. 250 V 

Ia = max. 250 mA Wgi = max. 2 w 

Operating conditions 
Carac teristiques d'utilisation 
Betri ebsdaten 

~ 180 t80 180 t80 cm 

f = t65 t65 165 165 Eic/s 
va = tz5o t000 750 60o v 
vgz z5o z5o z5o z5o v 
vgt = -90 -eo -so -75 v 
vglp toy 95 95 90 v 
Ia 

Ig2 = 

200 

zo 
200 

30 
200 

37 

200 mA 

37 mA 

Igt = 10 10 10 70 mA 

W1g1 1) = 0,8 0,7 0,7 0,7 W 

wgz = 5 7,5 9.3 9,3 w 
wia = 250 z00 t50 t20 W 
wa = 55 50 a0 35 w 
we 195 150 lto e5 w 
n = 78 75 73,5 7t ~ 

1 )Driver output, circuit losses not included 
Puissance de 1'exci to tear, ne pas y compris les pertes 
du circuit 
Leistung der Steuerstufe, Kringverluste nieht einbegriffen 

939 1967 

1.1.1958 
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QEL 1 150 

H.F. class C telegraphy (continued) 
H.F. classe C telegraphie (continuation) 
HF-]:l asse C Telegraphie (Fortsetzung) 

Operating conditions, single tutie, coaxial cavity 
Carac ten stiaues d'utilisation, Lube simple, Cavite 

Betriebsdaten, eine Rohre, koaxialer FIohlraum 
coaxiale 

a - 60 bo bo 60 cm 

f = 50o Soo 500 50o Mc/s 
Va = 7250 1000 800 600 Y 

vgz z5o z5o 25a z5o v 
vgt = -so -eo -so -eo v 
Ia = 200 200 200 200 mA 

Ig2 = 7 7 7 7 mA 
Igt 70 t0 70 to mA 

wigt = 70 7o to 7o W 
wg2 7,8. 7,8 1,8 7,8 W 

wia = 25o zoo t60 t2o w 
Wo = 140 770 90 65 W 

n. = 56 55 56 54 ~ 

H.F, class C anode and screen-grid modulation 
H.F. classe C modulation de 1'anode et de la grille ecran 
HF-Rlasse C Anodes- and Schirmgi ttermodulation 

Screen-grid modulation 55~ at 100$ anode modulation. 
Self-modulation of the screen-grid by means of a series 
resistor or choke should not be applied 

Modulation de la grille ecran .55~ a i00~ modulation de 
1'anode. Auto-modulation de la grille ecran au moyen 
dune resistance ou d'une bobine nest pas recommandee 

Schirmgittermodulation 55~ bei einer Anodenmodulation 
von 100. Selbstmodul ation des Schirmgitters mittels 
eines Reihenwiders tandes oder einer Reihendrossel wird 
nicht empfohlen 

939 7968 

Ni3s 1.1.1958 
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QEL 1/150 

H.F. class C anode and screen-grid modulation (continued) 
H.F. classe C modulation de 1'anode et de grille ecran 

l cont inuation) 
HF-iSlasse C Anoden- and Schirmgittermodulation (Fort-

setzung) 

Limiting values 
Caracterlstiques limites 
Grenzdaten 

va = max. 1000 v vg2 = max. 300 v 

Wia = max. 200 W elg2 = max, 72 iP 
wa = max. 100 w -Vgt = max. 250 V 

la = max. 200 mA wg1 = max. 2 W 

Operating conditions 
Caracteristiques d'utllisation 
Betriebsdaten 

~ 3 180 180 180 180 cm 
f = 165 765 165 165 me/s 
va = 1000 800 600 a00 v 

Vgz = 250 250 25o z50 v 
vgt -toy -too -95 -90 v 
Vg1p 12$ 720 120 110 V 

Ia 200 200 200 200 mA 

lgz = zo 25 35 ao ma 
igt t5 to a 7 ma 
17181 = 2 1,5 1 1 W 

1482 5 6,3 e,a to w 
171a = 200 160 120 80 W 
:fa = 60 60 40 25 w 
wo lao too eo 55 w 
n  74 63, ¢6 6Q ~ _ 
m loo too too loo ~ 
vgzp 1~o t6o t5o tao v 
wmod = 700 g0 60 40 W 

939 1969 y 
1.1.1958 A 13H 



QEL 1 ~ 150 

H.F. class B amplifier for television service, negative 
modulation, po si tSve synchronisation 
Naplificatrice H.F. cla sse B pour television, modulation 
negative, synchronisation positive 
HF-Klasse B Verstarker f'is Fernsehsender, negative Modula-
tion, positive Synchroni sierung 

Limiting v2lues 
Caracteristiques limites 
Grenzdaten 

L _ _ fix. _220_MO/g Ia = max. 250 m9 

Va = max.. 7250 V wa = max. 750 'A 

vg2 =max. 400 V wgz = max. 72 w 

-Vgt =max. 250 v wgt = max. 2 W 

Operating conditions 
Caract eristiques d'utilis ation 
Betri ebsdaten 

f = 

B = 

va = 

vgz = 

vgt = 

Vgtp 
sync = 

black, noir, Schwarz = 

sync = 

black, noir, Schwarz ~= 

sync = 

black, noir, Schwarz = 

Ia 

lg2 

lgl 
sync 

black, noir, Schwarz 

sync w1g7 
black, noir, Schwarz 

Wia black, noir, schvrarz 

Wo 
sync 

black, noir, Schwarz 

939 7970 

N14o 1.1.1958 

276 ztb 276 Nc/s 

5 5 S !sc/s 

7z5o t000 750 v 

300 300 30o v 

-70 -65 -bo v 

too 95 B5 v 

75 70 65 V 

305 330 335 mF 

230 240 24$ mA 

4$ 45 50 mA 

70 75 20 mA.

z5 zo t5 mn 

4 4 4 mA 

9 B 7 w 

5,5 a,7 a,z5 w 

z90 zoo 7e5 w 
z5o 200 735 w 
7a0 tto 75 w 

8 



QEL 1 150 

L.F.class AB amplifier and modulator 
Aaiplificatrice et modulatrice B.F, classe AB 
NF-Verst'arker and Modulator Iflasse AB 

Limiting values 
Carac teri stiques limltes 
Crenzdaten 

Va = max. 7250 V Ngz = max. 12 W 

wla = max. 300 7 Wg7 = max. 2 w 
wa = max. 750 w Rg7 = max. 700 k47) 
Ia = max. 250 mA 
vg2 =max. aoo V 

Operating conditions, two tubes without grid current 
Carac teristiques d'utllisation, deux tubes sans Courant 
de grille 
Betriebsdaten, zwei Aohren ohne GiLterstrom 

Va = 7250 7000 V 

vgz 300 300 v 
vgt = -ae -a7 v 

Aaa =  7200 5850  >Z 

vglg7p 0 96 0 9a v 
Ia = 2x57,5 2x195 2x60 2x790 ma 
Ig2 = o zxzo 0 2x30 ma 
Wg2 = 0 2x6 0 2x9 w 

wia 2x72 2x244 2x60 2x790 W 
Wa 2x72 2x89 2x60 2x70 w 
wd = 0 370 0 2ao w 

n - 63,5 - 63 A 

1)Each tube 
Chaque tube 
Jade Aohre 

939 7977 9. 

1.1.1958 tvtat 



QEL 1 !150 

L.F.cl ass AH amplifier and modulator (continued) 
A mplificatri ce et modulatrice H.F. classe AB(continuation 
;i l'-Vers t'drker and dodulator I4asse AB(Fortsetzung) 

Operating conditions, two tubes wittwut grid current 
Carac teri stiques d'utilisation, deux tubes sans courant 
de grille 
Betriebsdaten, zwei Rohren ohne Gltterstrom 

va soo boo v 
vgz 300 300 v 
vgt = -a7 -aa v 

Raa =  a6z5 3550  Q 

Vgl gip = ~ 0 94 ~ 0 88 V 

Ia =- 2x60 2x190 2x80 2x790 mA 

IgZ = o 2x32,5 0 2x32,5 cu 
wgz = o zx9,e o 2x9,8 w 

wia = zxae zxt5z zxae zxt7a ,~ 

tra = zxae 2x55 zxae zxaa w 
vrb o t95 o tao w 

- 6a 6t % 

Operating conditions, tv.~o tubes with grid current 
Caracteristiques d'uti lisation deux tubes a courant de 
grille 
Betriebsdaten, zwei AShren mit Cltterstrom 

vd = 7250 t000 v 
vg~ 300 300 v 
vgt = -aa -a3 v 
Aaa =  5600 4600 A 

Vg t g7 p = ' 0 too' .0 98~v 
Ia 2x90 .2x238 2x82,5 2x2a7 mA 

Igz o 2x32,5 0 2x35 mn 
Igip = 0 10 0 10 mA 

wigt o 2x0,037 o 2x0.037 w 
wgz = o 2x70 o zxto W 
Wia = zxtt2 2x297 2x82,5 zxza7 W 

Wg = 2x172 2x85 2x82,5 2x90 W 

wb = o az5 0 3t5 r 
n - 7z - `Xa ~ 

939 t972 to 

N142 1.1.1958 



QEL 1 X150 

L.F.class AB amplifier and modulator (cont nued) ~ 
Amplificatrice et modulatrice B.F. classe AB(cont.) 
t]F-Vets tacker and todulator ]Qas se AB (Fo rtsetzuag) 

Operating conditions, tvio tubes with grid cprrent~ 
Carac teristiques d'uti lisation, deux tubes a courant 
de grille 
Betriebsdaten, zwei Aohren mit Gitterstrom 

Vg

Vg2 

vgt 

= 

= 

800 

300 

-a3 

60o v 

30o v 

-at V 

Aaa = 3500 2600 Q 

Vgtgip = 0' 9fi 0 9a' V 

Ig = zxeo zxza5 2x92,5 2x243 mA 

igz = 0 2x37,5 0 zxaz,g mA 

Igt = 0 10 0 10 mA 
WigP = 0 2x0,037 0 2x0,037 W 
wgz = 0 2x71 0 2x12,7 W 

t71a = 2x6a 2xt96 2x55,5 2zta6 W 
wa 2x64 2x76 2x55,5 za6t W 
LPp = 0 240 0 170 W 

o = - 6i - 5B ~ 

939 t973 tt 
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DEL 2!250 

V.H.F./U.H.F. TETRODE-for use as H.F. amplifier, oscillator, 
frequency-mul tipll er and modulator at frec uencies up to 
500 Yc/s 

TETRODE V.H.F./U.H.F. pour utilisation en amplificatrice 
et oscillatrice H.F., multlpllcatrice de frequence et 
modulatrice a fles frequerces Jusqu'a 500 LHz 

VHF/UHF-TETRODE zur Verwendung als HF-Vers tarker and Os-
z111ator, Frequenzvervielfacher and Modulator bei Fre-
quenzen bis zu 500 YHz 

Cathode :oxide-coated 
Cathode oxyde Vf = 6,0 V1) Katode Oxyd 

Heating Indirect if = 2,6 A 

Chauffage: indirect Tw = min. 30 sec 
Heizung indirekt 

Capacl lances Ca = 4,5 pF 
Capacites 
Kapazi to ten Cgt = 15,7 pF 

Cag1 C 0,06 pF 

Typical characteristics Va = 500 V 
C aracteristiques types _ 
:~enndaten Vgz - 250 V 

Ia 200 mA 

S = 72 mA/Y 

µB261 = 5,2 

Freq C Lelegr Cagz mod B teleph B Leleph SSB 

(Yc/s) Va 
(V) 

ao 
(N) 

Ya 
(V) 

Ao
(W) 

Y8
(Y) 

Wo 
(N) 

Ya 
(Y) 

Ao 
(A) 

775 2000 
t 500 
7000 

390 
290 
190 

7500 
7000 
500 

235 
t45 
60 

2000 
1500 
7000 

65 
50 
30 

2000 
1500 
1000 

300 
2i5 
120 

500 

500 

z000 
70 

zzSZ) AB moa 

(v) 
3 

CHI ) 
zaoo 
7500 
7000 

600 
430 
240 

1) See page 3; voir page 3; slehe Selte 3 

~) Useful output power Sn the load 
Puissance de sortie utile daps la charge 
NUtzl ache Ausgangsleistung in der Belastung 

3) Two tubes 
Deux tubes 
2we1 R6hren 

7.7.7960 
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QEL 2/250 

Temperatures; temperatures; Temperature❑ 

Temperature of ceramic to metal seals 
Temperature des ,points ceramique-metal max. 250 °C 
Temperatur des Keramik 2u Yetalleinschmelzungen 

Temperature of glass to metal seals 
Temperature des ,]oints verre-metal max. 175 °C 
Temperatur der Glas zu Metalleinschmelzungen 

Temperature of anode core 
Temperature du noyau anodique max. 250 °C 
Temperatur des Anodenkerns 

Socket; support; FassunR 

Air system socket 
(Air system chimney includgd) 

Support de tube pour le systeme de ventilation i 
y incluse la cheminee) 40222 ) 

Rohrenfassung ftir die Ventilationsanlage 
(LuftlUhrungsring einbegriffen) 

Air system chimney (see page 4) 
ChemSnee pour le systeme de ventilation 

(voir page 4) 
Luftfiihrungsring (siehe Seite 4) 

Cooling; refroidissement; Kuhlung 

Forced air through the radiator and in general to the 
base end of the tube. 
The use of the socket 40222 with chimney is recommended 
since a standard loctal socket does not ensure an 
adequate cooling of the base. 
Air flow and heater voltage must be applied simultane-
ously. 
All four cathode connections should be used 

Air force par le radiateur et, en general, a la partie 
inferieure du tube. 
L'utilisati on du support 40222 avec la cheminee est 
recommendee, un support loctal normal n'assurant pas 
un refroidissement adequat du culot. 
Le courant d'air et la tension de criauffage seront 
appliques simultanement. 
I1 faut utiliser toutes les quatre connexions de cathode 

Pressluft dutch den Kuhler and im allgemeinen auf die 
Unterseite der Rohre. Da eine rlchtige Kiihlung des 
Rohrenbodens von einem normalen Loctalfassung nlcht 
gesichert 1st, wird die Verwendung der Fassung 40222 
mit Luftfuhrungsring empfohlen. 
Luftkuhlung and Heizspannung mussen gleichzeitig ein-
geschaltet werden. 
Alle vier Katodenanschliis se mussen verwendet werden 

56 590 81/40 

~) Intended for circuits where the cathode is at chassis 
potential 

Destine pour des circuits dont la cathode a le potential 
du chassis 

Bestimmt fir S haltungen 1n denen die Katode das Chassis-
potential hat 

938 4065 2. 
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QEL 2/250 

Cooling charac tens LScs 
Caracteristiques de refroidissement 
Kilhlungsdaten 

The figures apply Lo Lhe simultaneous cooling of the 
radiator and the base, making use oP Lhe socket 40222 
with chimney 

Les Hombres s'appliquent au refroidissement simultane du 
radlaLeur et le culot Qu Lube en uti lisanL le support 
40222 avec la cheminee 

DIe Zahlen gelten Dei gleichzei tiger Kuhlung des Kiihlers 
and des RShrenbodens, mit Verwendung der Fassung 40222 
mit dam LufLfUhrungsring 

~ Wa

(W) 

h 

(m) 
ti 

(°C) 
4 

(mj/min) 
pi - ~ 

(mm Hp0) 

256 0 20 0,11 6,4 

Mounting position: arbitrary 
Montage arbitrairement 
Elnbau w111kGrlich 

Net weight Shipping weight 
Po1ds net L20 g Poids brut 300 g 
NetLogewlcht Bruttogewicht 

Page t; Sei to t 

t ) When Lhe Lube is driven to max. input as a class C ampli-
fier, but not as a frequency multiplier, the heater 
voltage shoulQ be reduced according to Lhe table below 

Lorsque le tube est utilise ea ampllficateur classe C 
(mais ne pas en mulLiplicateur de frequence)avec puis-
sance d'entree max., la Lenslon de chauffage doit @Lre 
flimenuee salon la table sous-mentionnee 

Wenn die Rahre als Klasse C Verstarker Caber nichL ala 
Frequenzvervl elfacher) mit maz. Eingaagslelstung 
verwendet wird, muss die Heizspaanung Hach tmten-
stehender Tabelle verringert warden 

f ~ 300 Mc/s 300-400 Mc/s 400-500 MC/S 

Vf 6 V 5,75 V 5,5 V 

t.t.t96o 

N:46 

93g 4066 3. 



QEL 2/250 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

Socket, support, Fassung 

40222 

Chimney 
Cheminee 56 590 81/40 
Luftfiihrungsring 

~) Contact surface 
Surface decontact 
Kontaktfl'ache 

2) Screen grid contact at the outer cylinflrical surface only 
Contact de la grille ecran seulementa la .surface cylin-
drique ezterieure 

Schirmgltterkontaktflache hur an der Aussenseite 

938 4067 a. 

1.1.1~J60 N147 



H.F. class C telegraphy 
Y.. F. classe C Le legraphle 
HF-iLlasse C Telegraphie 

Limiting values 
Carac teristiques limites 
Gren zdaten 

f = max. X00 LicL 
Va =max. 2000 V 

Wia = aax. 500 W 

Wa =max. 250 W 

Ia =,max. 250 mA 

QEL 2!250 

YBz =max. 300 V 

WgZ =max. 12 W 

-VB1 =max. 250 V 

W6t =max. 2 W 

Operating conditions 
Caracteris tiques d'uti lisati on 
Betriebsdaten 

f = 175 175 775 175 500 16c/s 

Ya = 2000 1500 1000 500 2000 V 

Ygz = 250 250 250 250 300 V 

vB1 = -90 -90 -90 -90 -90 v 

Vg~ p = 112 112 114 114 - V 

Ia - 250 250 250 250 250 mA 

Ig2 = 19 21 38 45 10 ') 

1) 

mA 

Ig1 = 26 2fl 31 35 25 mA 

Wig1 = 2,9 3,2 3,5 4 - W 

'WBz = 4,75 5.25 9.5 8,75 3 W 

Wia = 500 375 250 125 500 W 

Wa = 110 95 60 55 - W 

Wo = 390 280 190 70 225 1) W 

n = 78 75 76 56 - ~ 

~) Measured values for a Lyplcal circuit having an effl-
clency of about 75 ~ 

Val ears mesurees dans un circuit avec un rendement 
d'environ 75 % 

'Nerte gemessen in einer Schaltung mit einem Wirkungsgrad 
von etwa 75 ~ 

1.1.1960 

N 148 

93e x068 5. 



QEL 2/250 

H.F. class C anode and screen-grid modulation 
H.F, classe C modulation d'anode et de grille-ecran 
HF-Klasse C Anodes-und Schlrmgittermodulation 

Limiting values 
Caracteristigves limites 
Grenzdaten 

Va =max. 1500 V 

Wia = mom• 300 W 

Wa =max. 165 W 

Ia =max. 200 mA 

Operating conditions 

Vgx 

WB2 
-Vg t

Wg7

Caracteristiques d'utillsation 

= max. 300 V 

= max. 12 W 

= max. 250.V 

= max. 2 W 

Betriebsdaten 

f 

Ya 

= 

= 
775 

7500 
775 

1000 
175 Mc/s 

500 V 

Yg2 = 250 250 250 Y 

Vgt _ -100 -100 -700 V 

V67P = 117 177 118 Y 

Ig = 200 200 200 mA 

Ig2 = 20 22 31 mA 

Igt = 14 14 75 mA 

Wig? = 7,7 7,7 7,8 W 

Wg2 = 5 5,5 7,75 W 

Wla = 300 200 700 W 

Wa = 65 55 40 W 

Wo = 235 745 60 W 

n ~~ 78 72,5 60 ~ 

700 700 700 ~ 

Wmod = 750 100 50 W 

938 4069 

1.1.1980 

6. 

N119 



QEL 2/150 

H.F, class B telephony 
H.F. classe B Lelephonie 
AF-IQasse B Telephon Se 

Limiting values 
Caracteristiques limites 
Grenzdaten 

Va = max. 2000 V Vg2 = max. 400 V 

Wia =max. 500 W WB2 = max. 12~W 

Wa = max. 250 W Wg~ = max. 2 W 

Ia = max. 250 mA 

Operating conditions 
Caracteristiques d'utilisation 
Betriebsdaten 

f = 175 775 775 Mc/s 
Va = 2000 1500 1000 V 

Vgz = 350 350 350 V 
vgt _ -55 -55 -55 mA 
Vgtp = 25 25 25 V 
Ia = 100 100 100 mA 

I82 _ -4 -3 -3 mA 

Wgz = 7,4 1 7 W 

Wia = zoo 750 too w 
wa = 735 too 70. W 
Wo = 65 50 30 W 

n = 32,5 33 30 $ 

7.7.7960 

N150 

93s ao7o 7. 



QEL 2/250 

H.F. class B telephony single side band 
H.F. classe B telephonie a une bande laterale 
HF-Klasse B Ein seltenband 

Limiting values 
Caracteristiques limites 
Grenzdaten 

Va = max. 2000 V Vgz = max. 400 V 

Wia = max• 500 w wgZ = max. 12 w 

Wa 

Za

= 

= 

max. 

max. 

250 W 

250 mA 

W'g 1 = max. 2 W 

Operating conditions 
Caracteristiques d'utillsati on 
Betriebsdaten 

f 

Va

Vgz 

vgi 

= 

= 

= 

= 

775 

2000 

350 

-55 

175 

1500 

350 

X55 

175 Yc/s 

1000 v 

350 V 

X55 V 
Vg ~p = ~ 0 50~ ~ 0 50~ ' 0 50~V 
Ia = 100 250 100 250 700 250 mA 

Zgz = - 5 - 8 10 mA 

wg2 = - 1 ,8 - 2,8 - 3,5 W 

Wia = 200 Soo 750 375 100 250 w 

Wa = 200 200 150 160 700 130 W 

wo = 0 300 0 275 o tzo w 

n = 60 - 57 4a ~ 

938 4071 

1.1.1960 

8. 

NISI 



QFL ZIZ50 

L.F. class AB amplifier and modulator 
Ampl ificatrlce et modulatol ce B.F. classe AB 
NF-Verstarker and 1odulator Klasse AB 

I.iml Ling values 
Caracteristiques llmites 
Grenzdaten 

Va = max. 2000 V Vg2 = max. 400 V 

Wia = max. 500 W WB2 = max. 12 W 

Wg = max. 250 W Wg~ = max. 2 W 

Ia = max• 250 mA Age max. 700 k~ 

Operating conditions (two tubes) 
Caracteristiques d'utl lisation (deux tubes) 
Be triebsdaten (zwel Rohren) 

Va 2000 1500 V 

vgz 350 35o v 

Vg~ -55 -55 Y 

Rgg,~ = 9500 6200 n 

v = o o o o v 
B,gip 
Ia = 2x100 2x250 2x100 2x250 mA 

Igz = 0 2x5 0 2x8 mA 

Wgz = 0 2x1,75 0 2x2,8 W 

Wig = 2x200 2x500 2x150 2x375 W 

wa = 2x200 2x200 2x150 2x760 W 
Wo = 0 600 0 430 w 

n = - 60 - 57 x 

~) Each tube 
Chaque Lube 
Sede Rohre 

~•~•~960 

N 152 

93g 4072 9. 



QEL 2/250 

L.F. class AB amplifier and modulator (continued) 
Amplificatrice et modulatrice B.F. classe AB (suite) 
NF-Verstarker and Eodulator Rlasse AB (Fortsetzung) 

Operating condlti ons (continued) 
Caracteristiques d'utilis at ion (suite) 
Betriebsdaten (Fortsetzung) 

Va = 7000 V 

Yg2 = 350 Y 

Ygt = -55 v 

Raati 3.500 R 
i 

0 100 Ygtgtp Y 
Ia - 2x100 2x250 •mA 

Ig2 = 0 2x70 mA 

Wgz = 0 2x3,5 W 
Wia = 2x100 2x250 W 
Wa = 2x700 2x730 W 
Wo 0 240 W 

~/ = 48 ~ 

938 4073 10. 

1.1.1960 N153 
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DOttBLE TETRODE for use as It. F. amplifier or oscil-
lator,-frequency multiplier or modulator 
DOUBLE TETRODE pour utilisation en amplificatrice ou 
oacillatrice H.F., mul tiplicatrice de frdquence 
ou modulatrice 
DOPPI3,TETRODE zur Verwendung ale HF-Verstf;rker. oder 
Oazillat or, Frequenzvervielfacher oder fodulator 

Filament oxide-coated 
Filament oxide Yf = 3-3,157) 6-6,3 V7) 
Nei zfaden: Oxyd If 7,36 0,68 A 

Aeating direct Pins 
Chauffage: direct Brochee 3-(7+5) 1-5 
Beizung direct Stifte 

Capacitances per system in push-pull 
CapacitEa par syatBme en push-pull 
KapazSt9ten pro System in Gegentakt 

Ca = 3,3 pF Co = 7,7 pF 
Cg7 = 8,5 pF C1 = 5,7 pF 
Cagt = 0,05 pF 

Typical characteriatica µg287 = 7,5 
Caract4rlatiques types SS)(Ig= 20 mA) = 2 mA/V 
Kenndaten 

A Freq. C telegr. Cag2 mod. B mod 

m ~e/e Vg 
c~> WO 2 

c ) ) Va (~) 
Wo 2 
(W) ) 

V 
c~S 

W 
(Wq 

CCS IC::3 CCS iCAS 0.C.3 
5 

1,6 

60 

786 

600 
400 
25o 

600 

26,6 
77,6 
iG,6 

25,6 

35 
23,2 
74,0 

33,6 

450 
400
250 

z5o 

17,5 
75,4 
6,2 
b,o 

8,2 

7,3 

450 
400 
350 

250 

18 
77 
16 
9 

400 16,8 22,0 I.C.A.3 
250 70,2 1312 600 28,2 

C fr.mult. 

4,8/7,6 

3,2/7,6 

62/786 

93/186 

250 

400 
250 

4,6 

6,5 
q,0 

6,2 

8,0 
4~y 

': ri ler 
tripleur 
Verdreifacher 

ioubler 
doubleur 3) 
Verdoppler 

7) Nominal veluea; vnleurs nominales; Nennwerte 

2) CCS = continoua service; service continua Dzuer-
betrieb 

ICAS =intermittent service; service intermittent; 
aussetzender Betrieb 

3) One system; un systBme; sin System 

to.to.t955 
N 154 

939 nag 
1. 
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Pin temperature 
Temp. des broches =max. 
S tiftentemperatur 

Bulb temperature 
Temp. de 1'ampoule = max. 
Rolbentemperatur 

Dimensions in mm 
Dimenaions en mm 
Abmeasungen in mm 

f f~ f 

100 °C 

200 °C 

Baee, culot, Sockel= Loctal 

Socket 
Support 40213 
Fasaung 

Mounting position; vertical with base up o! down 
Horizontal with pine 1 and 5 is one 
horizontal plane 

Montage i vertical avec le culot en haut ou 
ea bas 
Horizontal avec 1es brochea 1 et 5 
aitu4es dana ]e m8me plan horizontal 

Einbau enkrecht mit Sockel oben oder unten 
Waage recht mit den Stiffen 1 and 5 
in einer waage rechten Ebene 

Net weight 
Po1ds net 
Nettogewicht 

Shipping weight 
Poids brut 
Bxuttogewicht 

10.10.1955 

40 g 

55 g 

939 o2B3 2 

V 155 



~QC 04Jt5 

H, F. class C telegraphy, two systems in push-pull 
H.F. classe C tElE graph Se, deux cyst ernes en push-pull 
HF Kleas e. C Tel~graphie, zwei Systeme in Ge ge ntakt 

Limiting values, continuous service 
C.C, S. Caract€ristirues limite s, service continu 

Grenzdaten, Iauerbetrieb 

f = max. 186 Mc~s Y = max. X00 Mc~s 

Va = max. 600 V Ya = max. 450 V 

Wia = max,2x 18 w wis =max. 2x9 W 

Wa max. 2x6 W 

Ia = max.2x30 IDA 

Yg2 =max. 250 Y 

Wg2 =max. 7 W 

-Vgt = max. 200 V 

Igt =max. 2x5 mA 

Operating conditions; continu oue service 
C.C.S. Carac LQ ristiques d'utilisa ti on; eervSce continu 

Betriebsdate n; Dauerbetrieb 

F = 60 60 60 ]dc/s 
Va = 600 400 250 Y 

Yg2 = 200 200 175 Y 

Ygi = -80 -80 -70 v 

Ia = 2230 2x30 2x30 mA 
Ig2 = 6 6 6,5 mA 

Ig1 = 2x1,0 2x1,2 2x1,8 mA 

Ygigt'p = 210 210 210 Y 

WSg1 = 2x0,1 2x0,11 2x0,17 W 

Wgp = 1,2 1,2 1,1 W 

IYia = 2x78 2x i2 2x7,5 W 

Wa = 2x4,7 2x3,2 2x2,2 W 

Wo 26,6 17,6 10,6 IY 

n = 74 73 77 ¢ 

7.7.7954 
N156 

939 0285 3. 



~~~ 04J15 

H.F. class C telegraphy, two 6yst ems in push—pull; con—

N.F. classe C t€lE a hie, deux a stitmea en 
tinued 

gr p y push—pull; 
continuation 

HF ffiasae C Telegraphie, zwel Systems in Gegentakt; 
Fortset zung 

Operating conditions; continuous 8ervl ce 
C.C.S. CaractEristiques d'utilisation; service continu 

Betriebsdaten; Dauerbetrieb 

i 
Ya 

Yg7 

V~ 

186 
600 

= _80 

= 200 

186 
400 

-80 

200 

186 41c/s 
250 V 

-70 Y 

175 Y 

Ia = 2x30 2x30 2x30 mA 

Ig7 = 2x1,0 2x1,0 2x1,5 mA 

Ig2 = 3,0 3,5 4,5 mA 

ugl gt'p 210 210 220 Y 

WSg1 = 2x0,1 2x0,1 2x0,15 W 
Wgz = 0,6 0,7 0,8 tiv 

Wia = 2x18 2xt2 227,5 W 

Wa = 2x5,2 2x3,6 2x2,4 w 

wo = 25,6 76,8 70,2 w 

9 = 717) 70 68 i. 

Limiting values, intermittent service 
I.C.A,S.CaractEristigvea limites, service intermittent 

Grenzdaten, gusset zender Betrieb 
f = max. 186 Mks i = max, X00 Mc~s 

Va max. 600 V 

Wia =max. 2x24 W 

wa = max. 2x8 w 

Ia = max. 2x40 mA 

Vg2 =max. 250 V 

wg2 =max. 7 W 

—Vgt = maz. 200 V 

Ig7 =max. 2x5 mA 

Ya = max. 450 V 

Wie =max. 2x12 W 

1 )In order to prevent overheating a low velocity air 
flow should ba directed on the bulb and the base 
Afin de prEvenir le eurchauffage it £gut diriger un 
ldger courant d'sir our 1'amppoule et le culot 
2ur Vermei dung einer IS'berhitzung 1st sin schwacher 
Lufatrom auf den Kolben and den Sockel notwendig 

939 0286 

7.7.1954 

4. 



QQC 0415 

H, F. class C tel e.graphy, two sye terns in push- ull; con-
tinued 

ii, F. classe C tE l6graphie, deux eyst ernes en push-Dull; 
continuation 

HF Klasse C Telegraphi e, zwei Syeteme Sn Gege ntakt; 
Fortset zune 

Operating conditions; intermittent service 
I.CA.S. Carac tErist i<;ues d'util isa Sion; service intermit-

- Lent 
betri ebsdaten; aussetzen der Betrieb 

f = 60 60 6014c/s 
Va = 600 400 25o v 

vg2 200 200 775 V 

Vgt -80 -80 -70 V 

Ia = 2x40 2x40 2x40 mA 

Ig2 = 5,5 6,0 7,5 iM 

Igt = 2x7,2 2x2,0 2x2,5 mA 

Vg1g7'p = 220 220 230 V 

wigt = 2x0, t2 2x0,22 2x0,26 'w 
Wg2 = 1,1 1,2 7,3 N 

wia = 2x24 2x16 2x10 w 

wa = 2x6,5 2x4,4 2x3,0 w 

wo = 35 23,2 14,0 w 

n = 73 72,5 70 ~ 

f = ta6 186 186 Mc/e 

ve = 600 400 250 Y 

vg2 - 200 20o tt5 v 
vgt -so -ao -70 ~ 
Ig 2x40 2x40 2x40 mA 

Ig2 = 4,5 5,0 7,5 mA 

Igt = 2x1,3 2x1,5 2x2,0 mA 

Vg1g1'p = 220 220 230 Y 

wigt = 2x0,73 2x0,75 2x0,26 w 

wg2 = 0,9 7,0 7,3 w 
wia = 2x24 2x16 2x70 W 

wa = 2x7,2 2x5 2x3,4 w 

wo = 33,6 22 73,2 w 

D = 707) 69 66 ~ 

i)See page 4; voir page 4; siehe Seite 4 

53? 02a8 

NISH 3.3.1955 

5. 
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,F, class C anode and screen grid modulati on,two syate~ 
in push-pull 
H.F. classe C modulation d'anode et de grille-~cran, deux 
syat~mes en push-pull 
HF Klasse C Anoden- 7md Schirmgit termodulatron,zwei Sy-
ateme in GeAentakt 

Limiting values, coat3nuoua service 
C.C.S. Caract4riatiquea limites, service continu. 

Grenzdaten, Dauerbetrieb 
f = max. 186•M~a Y = max, 30o Mme 
Va = max: 480 Y Ya - = max, 360 V 

Wia =max. 2x71,5 W Wia = max.2x5,25 W 
Wa = max. 2x4 W 

Ia = max. 2x25 mA 

vg2 =max. 250 v 

Wg2 =max. 4,5 W 

-Vg7 =max, ~ 200 V 

Igt =max, 2x5 mA 

Operating conditions, continuous service 
Q.C.S. CaractEristiques d'utilisation, service continu 

Betriebsdaten, Dauerbetrieb 
Y = 60 60 60 786 Mc/s 
Va - 450 400 250 250 Y 

Rg2 = 18 ~18 10 10 k4 
Vg7 = -80 -80 -70 -70 V 

Ia = 2x25 2x25 2x79,5 2x19,5 mA 

Ig2 = 14 ti 17 71 mA 

Igt = 2x1,0 2x0,8 2x7,5 2x1,5 mA 

Vgtp = 83 83 710 770 v 

ti'rigt = 220, o8 220,06 2x0,75 2x0;15 W 
Wg2 = 2,8 2,2 1,6 1,6 W 

'via = 2x17,25 2x70 2x4,9 2x4,9 w 
'flg = 2x2,5 2x2,3 2x7,8 2x7,9 W 
Wo = 17,5 15.4 6,2 6,0 79 

n = 77, 5 77 63 67 7L ,-

m = too tao too too x 
'~rmod = 11,5 10 5 5 fY 

939 0736 

3.3.1955 ~ t 5 e 
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tl. F. class C anode a..^.d screen grid mo dulati on, two systeas 
1❑ push-pull; continued 
H.F. classe C modulation d'an ode et de grille-Ecran, deux 
systemes en push-pull; con tinua tl on 
HF masse C Anode n- and Schirmgi tte rmodulation ,awei Sy-
ateme in Gegentekt• Forset zunR 

L Smiting values, Sntermittent service 
I,C.A. S. Caract€ristiquea limi to s, service intermittent 

Grenzdaten, aussetzender Be trieb 

f = max. 786 M~s f max. X00 61c[s

Va = max. 480 V Va = max. 360 Y 

Nia =maz. 2x15,5 W Wia =max. 2x7 W 

Wa = max. 2x5 W 

Ia = max . 2x32 mA 

Vg2 =max. 250 V 

'Ng2 =max. 4,5 W 

-Vg7 maz. 200 V 

Igt =max. 2x5 mA 

Operating conditions, intermittent aervice 

I C A S, Caract6risti 
ques d'util isation, service intermit-

tent 
Betriebsdaten, aussetzender Be trieb 

£ = 60 786 Mc/e 

Va = 250 250 v 

Rg2 = 10 10 k4 

vgt -70 -7o v 

Ia = 2x26,5 2z26,5 mA 

Ig2 = 9 9 mh 

Igt 2x2,8 221,5 mA 

Vgtp = 170 110 V 

Wig1 2x0,78 2x0, t5 W 

'Ng2 = t,5 t,5 W 

Nia = 2r.6,6 2x6,6 W 

Wa = 2x2,5 2x2,7 W 

Wo = 8, 2 7, 8 W 

n = 62 59 p 

m = 700 700 9,' 

Wmod = 7 7 W 

7.7.7954 

N 160 

939 0290 7. 
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Class C frequency triple r, two systems in push-pull 
Classe C tripleur de fr€;uence, deux sys LQ¢es en push-pull 
[fl arse C Frequen zverdre ifac he r, 2wei Sys teme in Ge,gentakt 

Limiting values, continuous service 
C.C.S. Caract€ristiqques limiter, service continu 

Grenzdaten, Dauerbe trieb 

f ~ =max. 785 atc/e f _ = max_ boo ntc[s 
Va = max. 600 Y Va = max. 450 V 

~wia =max. 2x72 W Wig = maz. 2x9 W 

Wa ¢ax. 2x6 W 

Ia = max. 2x30 mA 

Vg2 -max. 250 Y 

Wg2 =max. -7 w 

-Vg} max. 200 Y 

Igt =max. 2x5 mA 

C.C.S. 

7.7.1954 

Operating conditions, continuous aervi ce. 
Carac t€ri et iques d'utilisati on, service continu 
Betriebsdaten, Dauerbetrieb 

Y = - 62/786 62/786 Bc/s 

Va 400 250 v 

Vg2 = 200 200 V 

vgt = _775 -775 v 

Ia 2x24 2x30 mA 

Ig2 3 6 cul 

Igi 2x0,6 2x7;7 mA 

vgtgt'p a3o a3o v 

Wig1 2x0,12 2r.0,22 'w 

wg2 = 0,6 7,2 'W 

Wis = 2x5,6 2x7;5 W 

wa = zx6 zx5,2 w 

wo 7,2 a,6 w 

n 37,5 37

939 o29z a. 
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Class C frea uency triplet, two systems in push-pull;csn-
tirued 

Classe C tripl eur de fr€quence, deux sys times en push-pull; 
continuation 
IClasse C Frequenzverdreifacher,zwei Systeme in Cegentak t; 
Fortset zung 

Lisiting values, intermittent service 
I.C.A,S. Caract€riati ques limite s, service intermittent 

Grenzdat en, aus ae tzender Betrieb 

f = maz. 186 M~s f = max. 300 idc/s 

Va

Wia 

Wa 
Ia

Vg2 

Wg2 
-Vgt

Igt 

= max. 600 V 

= max. 2x76 W 

= max. zxa w 
= max. 2x40 mA 

= max. 250 V 

= max. ? W 
= maz. 200 Y 

= mez. 2x5 mA 

Vg = max. 450 V 

Wia =max. 2x12 W 

Operating conditions, intermittent service 

I.C.A.S, Caract€ristiquea d'utilisati on,service intermit-
tent 

7.7.7954 
x162 

Betri ebedaten, aussetzender Betrieb 

r = 62/186 62/786 Mc/s 

Va = 400 250 V 

Vg2 = 200 200 V 

Vg7 -775 -775 V 

Ia = 2x32,5 2x40 mA 

Ig2 = 4 6,5 mA 

Ig1 = 2x7,1 2x1,5 mA 

Vg1g1~P = 430 43o v 

Wig1 = 2x0,22 2x0,3 W 

Wga,~. = 0,8 7,3 W 

Wi8 = 2x73 2x70 W 

wa = 2x8 2x6,9 W 

Wo = t0 6,2 W 

n = 38,5 37 ~ 

939 0293 9 
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Class C frequency doubler 
Classe C doubleur de fr~quence 
iffnsse C Fre quenzverdoppler 

Limiting values, per tube 
0,0.5. Caract€ristiques ].smites, par tube 

Grenzdaten, pro RBhre 

f = max. 186 Nis  £ = max. 300 bic~a 
Va = max. 600 Y 

Wia =max. 2x72 W 

'Na = ¢ax. 2x6 W 

Ia = max. 2x30 mA 

Vg2 =max. 250 Y 

Wgp =max. 7 W 

-Vgt = max. .200 Y 

Igt =max. 2x5 mA 

Va = max. 450 V 

Wia =max. 2x9 W 

Ope~i`ating co¢dl ti ons, one sys Lem, continuous ser-
vice 

C.C.S. Caractdris tiques d'ut it isati on, un systdme, ser-
vice continu 

Betriebsdaten, ein System, Dauerbetrieb 

i = 93/186 93/786 Mc/s 
Va = 400 250 V 

Vgt -275 -775 v 

Vg2 = 200 200 V 

- Ia = 30 30 mA 

Igt = 2,2 1,5 mA 

Ig2 = 7,5 2 mA 

Vgtp = 210 220 V 

Wigt . 0,23 0,3 W 

Wg2 = 0, 3 0, 4 W 

Wia = 12 7,5 W 

Wa = 5,5 3,5 W 
Wo = 6,5 4 v 

0 = 54 53 ~ 

,_? 0297 

7.7.1954 lv 163 
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Class C frequency doubler 
C lases C daubleur de fr€quence 
%lease C Frequenzverdoppler 

Limiting values, per tube 
I,C,A.S. Caractdristiques limits s, par tube 

Grenzdaten, pro Bdlire 

f = max. 186 34~s f 300 M.c/s 

Va = max. 600 V Va = max. 450 V 

Wig = maa. 2x15 N Nig =max. 2x12 N 

Wa = max. 2x8 N 

Ia = max. 2x40 mA 

Vg2 =max. 250 V 

Ng2 =max. 7 N 

-Vg1 = max. 200 Y 

Igt =max. 2x5 mA 

Operating conditions, one system, intermittent 
service 

I .C.A.S. CaractEristi ques d'utilisation,uneystlme,ser-
vice intermittent 
Betriebsdaten,ein System, auasetzender Betrieb 

f = 93/186 93/186 Mc/a 

Va = 400 250 v 

Vg2 = 200 200 V 

Vg1 -175 -175 V 

Ia = 40 40 mA 

Ig2 2,5 3 mA 

Igt 1,5 2 mA 

Vgtp 220 230 v 

Nigt = 0,3 0,42 N 

Ng2 0,5 0,6 W 

Nia = t6 SO N 

Wa = 8 5. t N 

No = 8 4,9 N 

q = 50 49 ~ 

7.7.1954 939 0298 it 



QQc oa/~5 
L.F. class B amplifier and modulator, tmo systems in 
ouch-pull 
Amnl ificatrice et modulatrice B.F. c lasse D, deux sy-
st~mea en push-pull 
NF-Verstarker and iodulator Iflasse B, zwei Syateme in 
Oegentakt 

Limitinj value s, continuousservice 
0-.0.5. Carac t~ristiques limite s, aervice continu 

Grenzdaten, Dauerbetrieb 

Va

wia 

'Ha 
Za

Yg2 

1t g2 
_Vgt

= max. 600 V 

= max. 2x18 w 
= max. 2x6 w 
= max. 2x30 mA 

= max. 250 V 

= max. 7 'N 
= max. 200 V 

Operating conditlons, continuous service 
C.C.S. Caract€ristiques d'utilisation, service amtinu 

Betriebsdaten, 

Yf 
Va

Vg2 

vgt
Raa' 

Dauerbetrieb 

= 6,31) 

~ 450 

= 200 

_2a 
20 

6,31) Y 

400 v 

200 Y 

_za v 
16 kSl 

Vgtgt'p 0 94~ ` 0 94~V 

Ia = 2x2,8 2x32,5 2x2,7 2235 mA 

Ig2 = 2x0,16 2x5 2x0,15 2x5,3 mA 

Igt = 0 2x1,1 0 2x1,3 mA 
'Aia = 2x1,3 2x74,6 2x1,1 2x74 w 

wa = 2x1,3 2x5,6 2x1,1 2x5,5 w 
wo = t8 - t7 w 

dtot = 5 5 ~ 

p 61,5 - 60,5 R 

t )D.C. voltage 
Tension directe 
Cleichepannung 

939 0306 

7.7.19;;-} 

12. 

N 165 
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L.F. class B amplifier and modulator, two systems in 
push-pull; continued 
AmpllYicatrice et 8to dulatrice B.F. classe B, deux sy-
stPmes en push-pull; continuation 
NF-Verst4rker and :•:o dulator Klasse B, zwei Syateme in 
Gegentakt; Fortsetzung 

0. C, S. 
Operating conditions, cantinuoua service 
Caract€ristiques d'utilisation, service con-
tinu 
Hetriebsdaten, Dauerbetrieb 

vy = 

va = 

VB2 = 

_ Vg1 

6,31) 

350 

200 

-24 

6,31) w 

250 V 

175 V 

-20 V 

Bsa = 12 8 kfl 

Vg1g1'p - 0 104 ~ 0 100 V 

Ia = 2x2,5 2a37,5 2a2,9 2a36 mA 

lg2 = 2x0,14 2x5,5 2a0,2 2x5 mA 

Ig1 = 0 2x1,4 0 2x1,5 mA 

Wia = 2x0,88 2x13,1 2x0,71 2x9 W 

Wa = 2x0,88 2x5,1 2x0,71 2a4,5 W 

Wo = 16 - 9 w 

atot = 5 5 % 

n = 61 50 ~ 

1) Direct voltage 
Tenei on directs 
Gleichspannung 

7.7.1954 

N 166 
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L,F, class B amnllYier and modulator, two systems in 
push-pull; continued 
Am llYicatrice et modulatrice B.F. classe B, deux sy-
st~mes en push-pull; continuation 
NF-VerstNrker and Sdo dulator Klasse B, zwei Systeme in 
Gegentakt; Fortset zung 

Limiting values, intermittent aervice 
I,C.A.S. Caract€ristiques limite a, service intermittent 

Grenzdat en, aussetzender Betrieb 

Va max, 600 V 

Wia = max. 2x24 w 
'Na = max. 2z8 x 

Ia = max. 2x40 mA 

Vg2 = max. 25o V 

Ng2 = max. 7 W 

-Vgt = max. 200 V 

Lc.A.s, 
Operating conditions, intermittent servi cc 
Caractdriatiques d'util isation,service inter-
mittent 
Betriebsdaten, ausaetzender Betrieb 

Vy 

Va

VB2 

Vgi 
Rgg' 

Vg7g1 ~P 
Ia

Ig2 

lg1 

Wis 
xa
we
d tot 

n 

939 0378 

6,3~) v 
= 600 V 

= 200 V 

-24 Y 

25  k9 

= 0 85~ V 

= 2x3,0 2x33,5 mA 

= 2x0,18 2x4,5 mA 

= 0 2x7,2 mA 
= 2z1,8 2x20,7 W 

= 2z1,8 2x6 x 

= o za,2 x 
_ - 5 ~ 
= 0 7o R 

14 

7.7.1954 N167 
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DOUBLE TETRODE for use as H.F. amplifier, oscillator and 
frequency multiplier 
DOUBLE TETRODE pour utilisation en amplificatrice, os-
c111atrSce et-multiplic atrice de frequence H.F. 
DCPPELTETRODE zur Verwendung als HF-Vers tarker, Oszillator 
and Frequenzvervie ].father 

Cathode: oaide-coated 
Cathode: oayde Yf = 6,3 12,6 P 1) 
xatode Oxyd If = 0,6 0,3 A 

Heating indirect Pins 
Chauffage: Indirect Broches 9-(4+5) +-$ 
Heizung iadirekt Stifte 

Capacitances per system in push-pull 
Capacites par systeme ea push-pull 
Kapazi tatea pro Syatem in Gegentakt 

Ca = 1,6 pF Co = 0,95 pF 

Cgl = 6,4 pF C1 = 3,8 pF 

Cagl = 0,16 pF 

The tube is internally, neutralized 
Le tube est neut rodyae in ternement 
Die Rohre ist innerlich neutrodynisiert 

Typical characteristics per system ya = 15o V 
Caracte risti ques Ly pes par systeme 
Kenndaten pro System Vg2 = 150 V 

Ia 25 mA 

µg261 = 31 

s = 10,5 mA/v 
7` Frec C telegr. Cast mod. 

Ya No (N) ~) Va Wo (W)z) 
(m) (Yc/s) (Y) CCS ICAS (V) CCS ICAS 

o,b 500 teo 

zoo 
5,8 

7,2 

tao a,z 5,a 

7. Freq C fr.mult. 

Ya No (W) 2 ) 
(m) (Yc/s) (y) CCS ICAS 

1,6/o,b 167/Soo tso 

200 

z,35 

2,95 

1) See page 2; voir page 2; siehe Seite 2 

2) Two systems; deux systemes; zwei Systeme _ 

9.9.1957 
.s 
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Cooling: Radiation and convec tlon. The use of a closed can 
is not allowed 

Refroidissemen t: Rayonnement et convection. I1 n'est pas 
permis d'ut111ser un ecran ferme 

KQhlung: Strahlung and Konvektion. Die Yerwendung einer 
geschlossenen Buchse Sst nicht gestattet 

Bulb temperature (at hottest point) 
Temperature de 1'ampoule (au point le plus chaud) max. 225°C 
Kolbentemperatur (an der warmsten Stelle) 

Pin seal temperature 
Temperature des sce llements des broches max. 120-oC 
Temperatur der Sti fteneinschmelzungen 

Mounting position: arbitrary 
Montage: arDitrairement 
Einbau willkiirl ich 

Base 82, 
O v Culot Noval a~ ~~` fc 

Socke l: 

Socket 
Support: B8 700 19 
Fassung: 

a' 

Dimensions in mm f ~ \moo gf 

Dimensions en mm 9, kF ~T t Abmessungen in mm 

Low loss socket without collar is recommended. At high 
frequencies use of a metal retaining device is not recom-
mended due to loss of output power 
Un support a faibles pertes sans manchon est recommande 

A hautes 17equences 1'utillsatioa d'un disposltlf aetallique 
pour retenir le tube nest pas recommandee s cause de la 
perte de pals sance de sortie 
Eine verlustarme Fassung ohne Yetallring ward empfohlen. 

Eei hohen Frequenzen wird ei ne metallene Vorrichtung zum 
festhalt en dar Rohre der Ausgang sleistungsverlus to wegen 
nicht empfohlen 

1) A temporary deviation of 10 ~ oP VP is permissible; e.g. 
when the Lube is fed fmm an accumulator, the actual Vf 
should not exceed 7 V or 14 Y and the accumulator may De 
used until its voltage has decreased to such an extent 
that Vf ,is 5.7 Y or 11.4 V 
Une deviation temporaire de Vf de 10~ esL admisslDl e;par 

exemple s1 le Lube est alimente d'un accumulateur, le Vp 
actuel ne surpassera pas 7 V ou 14 V et 1'accumulateur 
peut,etre utilise Jusqu'a sa tension est diminuee de Celle 
man sere que Vf = 5,7 V ou 11,4 V 
Eine vorubergehende ADweichung von Yf von 10 ~ 1st 2u-

lbssig; wenn z.B. die Rohre von einem Akkumulator gespeist 
wird, so so 11 die an der Aohre gemessene Helzspannung 7 V 
oder l4 V nicht~iiberschre Sten and Kann der Akkumulator 
verwen det we Men bis die Spannung so weit verringert 1st 
loss 'ff = 5,7 V oder 11,4 V 

mox22 

938 2657 

9.9.1957 
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H.F. class C telegraphy; two systems, in push-pull 
N.F. cla sse C telegraphie; deux systemes en push-pull 
HF-?Slasse C Tel egraphie; zwei Systeme in Gegeatakt 

Limiting values (absolute values) 
Caracteris tiques limites( valeurs absolues) 
Gren zdaten (absolute Werte)C•0.S. SAC .A.S.

f = max. 500 max. 500 Yc/s 

Va = max. 250 max. 250 V 

Wia = max. 2a6 maz. 2a7 w 
wa = max. 2x3 max. 2x3,75 W 

Ia = maa. 2x45 maz. 2a50 mA 

Vg2 = max. 200 max. 200 V 

wg2 = max. 2x1,5 maa. 2x1,75 W 

-Vg1 = max. 50 max. 50 V 

Ig1 = max. 2x3 maa. 2a4 mA 

Vkf = max• 100 maa. 100 V 

Operating conditions 
Caracteristiques d'utllisation 
Betriebsdaten 

C.C.S. j C A.S. 

f = 500 50o Yc/s 

va = 1eo zoo v 

vg2 = 1eo zoo v 

vg1 = -20 -2o v 
Ag1 = 27 27 kG 1) 

Vg1g1'p = 50 5o v 

Ia = 2x27,5 2a31 mA 

Igz 12,5 14 mA 

Igi = 2x0,75 2a0,75 mA 

wia = 2a5 2x6,2 w 

Wa = 2x2,1 2x2,6 W 

Wg2 = 2,25 2,8 W 

Wig1 2) = 1,2 1,2 W 

wo 5,8 7,2 W 

o = 5a 5e ~ 
wt 3 ) = 5 6w 

1 )...3) See page 6; voir page 6. si ehe Seite 6 

9.9.1957 93e z65a 3• 
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ll. F. Class C anode and screen grid modulation, two systems 
in push-pull 
H.F, classe C modu latl on dean ode et de grille-ecran, deux 
systemes en push-pull 
ItF-Hlasse C Anoden- and Schirmgittermodulation, zwei Systeme 
In Gegen takt 

Llmiting values (absolute values) 
Caracteris tiques limites (valeurs absoluts) 
Gren zdaten (absolute Werte) 

0.0.S. I.0 .A .S. 

f max. 
Va = max. 
wia = max. 
Wa = max. 

500 
200 
2x4 

2x2 

max. 
max. 
maX. 
max. 

_ _ 5_00 Yc%s 
200 V 
2x5 W 

2x2,5 w 
Zg = max. 2x32 max. 2x40 mA 
Vg2 = max. 200 max. 200 V 
wg2 = max. 2x7,0 max. 2x7,75 W 

-vgt = max. 5o max. 5o v 
Igi = maz. 2x3 max. 2x4 mA 
Ykf = max. 700 max. 700 Y 

Operating conditions 
Caracteri stiques d'utilisation 
Betriebsdaten 

C.C.S. Z C.A.S. 

f = 50o Soo Mc/s 
va = teo teo v 
Yg2 = 4) 

A.F. Vgt = -20 -20 Y 

N.F Rgl = 68 27 kQ 7 ) 
vgtgt'p = a5 5o v 
Ia = 2x20 2x27,5 mA 

Ig2 = 9,5 tz,5 mA 
Igt = zxo,3 2xo,75 ma 
wia = 2x3,6 2x5,0 w 
wa = 2x1,5 2x2,i w 
wgz = 7,7 2,z5 w 

wig? = t,o t,z w r) 
wo = a,z 5,e w 
n = 5s Ss ~ 
w~  = 3,5 5,o w 3) 
m = too too ~ 
wmod = a,5 6,t W 

a) $ee circuit dlagram 
Voir le schema 
Siehe Schaltbild 

t).. 3) See page 6; voir page 6; Siehe Seite 6 

93a 2659 

9.9.19:17 

a. 
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H.F. class C frequency tri pie r, two systems in push-pull 
H.F. classe C tripleur de frequence. deux systemes en 
push-pull 
HF-Klasse C Frequenzverdreifacher, zwei Systeme in Gegen Lakt 

Limiting values (absolute values) 
Caracte ri sti ques 1lmites (valeurs abso hies) 
Grenzdaten (absolute werte) 

C.C.S, j C A.S 
f = maa. 500 max. 5oo ltc/s 
va = max. 25o max. z5o v 
wia =max. 2xa max, 2x5 w 
Wy max. 2x3 max. 2a3,75 w 
Ia = max. 2x30 max. 2xa0 mA 

Vp2 = maX. 200 maY. 200 Y 

t4g2 =max. 2x1,5 max. 2x1,75 w 

-vgt =max. too max. 10o v 
lgt =max. 2x3 max. 2za mA 
Vkf = maa. 100 max. 700 V 

Operating conditions 
Caracteristlques d'utllisatl on 
Betrlebsdaten 

C.C.S. L C.A.S. 

r = t67/5oo 767/5oo He/s 
Vg = 180 200 Y 

Vbg2 780 200 V 

Rg2 = 1200 1200 Q 

1tg1 = 82 82 ket ) 5) 
vglgt•p t65 t65 V 

Ia = 2220 2x22,5 mA 

Igz 9,7 t1,o mA 
Ig7 220,9 220,9 mA 

w1a = 223,6 2za,5 W 
wa = zx2,a5 2x3,05 w 
wg2 = t,65 z,o5 w 
wigt 2) 1,i t,t W 

wa = 2,35 2,95 w 

n = 33 33 ~ 
we 3) = t,B 2,2 W 

t),..5) See page 6; vo it page 6; slehe Seite,6 

9.9.1957 93e zb6a 5. 
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1 ) Each system; cheque systeme; Jedes System 

2) Driver output power 
Puissance de sortie du preampl ificateur 
Ausgangsleistung,der TreibersLufe 

3) Output power in load 
Puissance dens la charge 
Leistung in der Belastung 

4) See circuit diagram 
Vo1r le schema 
51ehe des Schaltbild 

5) Fixed bias or a combination of fixed bias and grid 
current biasing is not recommended 
Polarisation flxe ou une combiaaison de polarisation 
fixe et polarisation par courant de grille nest pas 
recommandee 

Feste Gittervorspannung oiler eine RomDinatlon von 
fester Gittervorspannung and Gittervorapannung mittels 
Gltterstromes wiM nicht empfohlen 

93a 2662 6. 
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DOUBLE TE"iRODE for use as H.F, amplifier and oscillator, 
frequency multiplier, and modulator 
DOUBLE TEIRODE pour utilisation en amplificatrice et os-
cillatrlce A.F., multiplicatrice de frequence et modulatrice 
DOPPELTETRODE zur Verwendung als HF-Verstarker and Os-
zillator, Frequenzvervie lfacher and Modulator 

Cathode: oxide-coatefl 
Cathode: oxyde 
Katode Oxyd 

Vf 

If 

6,3 t2,6 v')

0,82 0,41 A 

Keating indirect Pias 
Chauffage: indirect Broches 9-(4+5) 
Heizung ind irekt St ifte 

4-$ 

Capacitances per system in push-pull 
Capacit~s par systeme en push-pull 
Kapazitaten pro System in Gegentakt 

The tube is internally Ca = 2,6 pF Co = 1,4 pF 
neutralized C = 6,2 pF C1 = 5,1 pF Le tube esL aeutrodyne g~ 
internement Cag, <. 0,1 pF 

Die Rohre ist innerlich 
neutrodyaisiert 

Typical characteristics 
Caract€ristiques types 
Kenndaten pro System 

per system 
par systeme 

Pgz g, (Ia = 3o mA ) = 7.5 

S 

A Freq C telegr 

(m) (Mc/s) 
va

(V) 

Wn W)=) 

CCS ICAS 

t,5 200 300 
250 
200 

t2 
9,0 
7.a 

16 
tt,2 
9,0 

va

(V) 

(Ia = 30 mA } = 3,3 mA/v 

Cam mod 

Wo(W)z) 

CCS ICAS 

200 7,1 8,8 

A Freq C fr.mult. 

(m) (mc/s) 
Va

(V) 

Wo(W)z)

CCS ICAS 

a:5/t,5 67/200 300 3,5 a,a 

' 200 2,8 3.5 

B mod 

Va

(V) 

Woz) 
(W) 

z5o 
200 

t7,5 
14 

8,7 

~}See page 2; voir page 2• siehe Seite 2 
z Two systems in push-pull, useful power output is load 
Deux systemesen push-pull, puissance de sortie utile 
dans 1a charge 
Zwei Systeme in Gegentakt, nIItzliche Ausgangsleistung 
in der Belastung 

939 o77t 
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Cooling: Radiation and conrect ion. The use of a closed can 
is not allowed 

AefYoidisseroent: Rayonnement et convection. I1 n'est pas 
perrois d'utiliser un ecran ferme 

Kiihlung: Strah lung and -fonvektion. Die Verwendung einer 
geschlossenen Buchse 1st nicht gestattet 

Bulb temperature Pin temperature 
Temp. d'ampoule max. 225°C Temp. des broches max. 120°C 
Kolbentemperatur Stiftentemperatur 

Dimensions in mm Base ro,,,

V"-'~J I I 
Dlmensions en mm Culot NOVAL 
dbmessungen in mm Sockel 

a a 

ya9a, 

ksf f~i 

Socket Tube retainer 
Support- 5908/36 Ressort pour retenir le tube 40647 
Rohrenhalter Feder zum £esthalten der RShre 

Mounting position: arbitrary; if the tube Ss mounted hori-
zontally, it is recommanded that pins 2 and 7 are 
placed in a vertical plane 

Montage: arbitrairement; si le tube est monte horizontale-
ment, it est recatmande que les broches 2 et 7 sont 
montees dans un plan vertical 

Einbau willkiirlich; wean die Aohre waagerecht aufgestellt 
ist, wird empfohlen die Stifte 2 and 7 in einer 
senkrechten EDene aufzustellen 

Net weight, poids net, Nettogewicht 16 g 
Shipping weight, poids Drut, Bruttogewicht: 23 g 

t )Occasional operation at 5.3 V or 7.8 V (resp. 70.6 V or 
t S.G Y) is acceptable. The tube may De used with 
only half the heater energizedduring the stand-by period 
of a transmitter in order to reduce heater current con-
sumption during Lhis time. 

operation occassionelle a 5,3 V ou 7,8 V (70,6 ou 15,6 
resp.) est acceptable. Afin de redutre la consum-
mation de courant de chauffage pendant le temps d'attente 
d'un emetteur, le tube peat titre utilise avec la moi tie 
du filament seulement chauffee pendant ce temps. 

Gelegentliche Wirkung bei 5,3 V Oder 7,8 V (bzw. 10,6 V 
oder 15,6 V) 1st akzeptabel. Zur Verringerung des Heiz-
stromverbrauches wahrend der Ruhezeit eines Senders flarf 
die Rohre wahrend dieser Zeit mit nur der Half to des 
Heizfadens g~he izt gebraucht werden. 

939 75a9 
3.3.1956 r`tns 
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H,F, class C telegraphy; two systems, in push-pull 
A.F. classe C Lelegraphie; deux systemes en push-pull 
HF- laasse C Telegraphie; zwei Systems la Gegeatalct 

ISmiting values, continuous service 
C.C.S: Carac teristiques limites, service continu 

Grenzdaten, Dauerbetri eb 

~  =_mHx. _ 240_Hp/~ 
va max. 30o v 

Wa = max. 2x5 W 

Wia = max.zau ,25 w 

Ia = max. 2x45 mA 

V~ = max. 200 V 

W~ = maa. 2x7 W 

-vg, = max. 15o v 

Wg, = max. 2x0,2 W 

Ig, = max. 2x3 mA 

Ig = max. 2x50 mA 

Igp = max. 225 mA 

V~ = max. I00 V 

Operating characteristics, cons lnuous service 
C.C.S. Caracteristiques d'utilisatlon, service coatinu 

8etriebsdaten, Dauerbetrieb 

P 
Va = Vb 

Vgz

Rgz 

Va' ,l ag, 

Vg' g' ~P 

= 

= 
= 
- 

_ 

= 
= 

200 

30o 
175 
- 

-40 

1to 

200 

z5a 
- 
47 

- 

t8 
tto 

200 Mc/s 

zoo v 

- v 

22 B8 

- V 

i5 ~ 
X 15 v 

Ig = 2x37,5 2x33,5 2x35 me 

L~ = 2,3 I,8 2,2 mA 

Ig, 

Wia 

= 
= 

2x0,9 
2x11,25 

2,2 
2x6,4 

2,7 me 
2x7 W 

Wa = 2xa 2x2,9 2x2,8 W 

WBz = o.a o,3 0,33 W 

Wig, 
We

= 
= 

2x0,05 

14;5 

0.12 
i t 

O,Ia W 
8,a W 

~ 
= 65 65 60 ~ 

~) we - i2 9 7,4 w 

+}~}See page d; voir Dafte 4, scene Se1te .4 

3.3.1956 939 1550 3. 
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H.F.class C telegraphy, two systems in push-pull; continued 
H.F.classe C telegrapbie,deux systemes en push-pill;continuatler. 
HF-Klasse C Teleerauhie, 2wei Svsteme in GeAentakt;Fortsetzung 

Limiting values, intermittent service 
L C.A.S. Caracteristiques limites, service intermittent 

Orenzdaten, aussetzender ]3etrieb 
f =-m~i _ 240 Ml/~ 
Va = max. 30o v 
Wa = max. 2x7 W 

Wla = ~• 2xt5 W 
Ia = max. 2x55 mA 
vg, = max, zoo v 
WgZ = max. 2x1 W 
-vg, = max. 150 V 
Wg, = max. 2x0,2 W 
Ig, = max. 2x4 mA 
Ik = max. 2x65 mA 
Ig = max. 2x300 mA 
V~ = max. 100 0 

Operating conditions, intermittent service 
Caracteristiques d'utilisation,service intermittent 
Betriebsdaten, aussetzender l:etrieb 

f = 200 200 200 Mc/s 
va = vb 300 z5o 200 v 
vg, zoo - - v 
Rg= _ - 27 6,2 Iffi 
vg, _ -a5 v 

vg,g,'p t3o t2o t3o v 
Ia 2x50 2x40 2x42 IDA 
Igz = 3,0 2,4 3,t ma 
Ig, 2x7,5 2,5 3,0 mA 
Wia 2x75 2x70 2xa,4 w 
wa 2x6 2x3.5 2x3,a W 
W = 0,6 0,45 0,55 W 
~ g, = 2x0,7 O,tS O,te W 
Wo ta,5 t3 to W 
o 62 65 60 ~ 
Wo =) ib n,z 9 W 

I.C.A.S. 

'' Common resistor for both systems 
Resistance commune pour les deux systemes 
Gemeinsamer Widerstand fiir beide Systeme 

)Useful power output in load 
1?uissance utile Awns le charge 
I~iitzliche Leistung Sn der ]3elastung 

939 7557 4, 

3,3.1956 x177 
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A.F, class C anode and screen grid modulation, t~,.o syste-s. in 
push-pull 
N.F.cla sse C modulation d•anode et de grille-dcran,de•u sy-
stemes en push-pull 
HF- itlasse C Anodes- and Schitmgi ttetmodul ation,zaei Systeme 
in Ge~entakt 

Limiting values. continuous service 
C.C.S. Carac terlstiques limites, service con tinu 

Grenzdaten, I>suerbetri eb 

f - mix , _ _24G wS/.5 
Va = max. 2a0 V 
wa = max. 2x3.3 w 

Wia =max. 2x7,5 w 
Ia = max. 2x37,5 mA 

vg~ =max: zoo v 
wgZ =max. 7.3 w 

-vg, =max. 750 v 
Wg, = max. 2x0.2 w 

Ig, = max. 2x3 mA 
Lk = max. 2xa0 mA 

Lkpp =max. 2x780 mA 
Vkf max. i00 V 

Operating conditions, continuous sere ice 
C.C.S. Caracteristiques d'utilisation, service concinu 

Betri ebsda ten, Dauerbetrleb 

r zoo Esc/s 
Va=VD = 200 V 
V~~) _ 

Bg,') = 33 ~ 
vg, g,P = 730 v 
Ia = 2x33,5 mA 
Lg2 = 2,6 mA 
Ig, = t,5 mA 
Wia = 2x6.7 W 
wa = 2x2.65 w 
Wgs = J,a6 W 

W167 0,7 w 
WD 8.7 w 

n 60 % 
Wo=) 7.7 W 
m = 700 ~ 
w~ = 6.7 w 

+va

')~) See page 4, volt page a; siehe Se Ste a 

~) See diagram; volt le schema; siehe flas SchaltDild 

39 oBBO 
a.a,t955 Caracteristiques provisosres 

N 178 

Tentative data.Vorlauf ige Dates 5 
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H.F. class C anode and screen grid modulation, t~a~o systems in 
push-pull; continued 
H.F. classe C modulation d'anode et de grille-ecran,deux sy-
stemes en push-pull; continuation 
HF-Klasse C Anoden- and Schirmgl t termodula Lion, zwei Systeme 
in Gee;entakt; Fortsetzuna 

Limiting values. intermittent service 
I .C.A.S. Caracterist iques liml Les. service Lntermi scent 

Grenzdaten, aussetzender Hetrleb 

f = @ax. 2QO~d~/~ 
Va = max. 240 V 
Wa = max. 2x4,6 w 
Wia = max. 2xi0 W 

Ia = max. 2x46 mA 
Vg  = max. 200 V 
w~ = max. 1,3 w 
-vg, = max. t5o v 
wg, = max, zxo.z w 
Ig, = max. 2x4 mA 
Ik = max. 2x52 mA 
Lkp = max, 2x240 mA 
V~ max, t00 Y 

Operating conditions, Lntermittent service 
I .C.A.S. Caracteristiques d'ut it isation,service intermi tt enr, 

be triebsdaten. aussetzender Setrieb 

f 

Va = Vb 
V ~) 

Hg. ') 

Ig' g~~P a 
L~ 
Ig, 
w1a 
wa 
w~ 
Wig, 
wd
n 
we=) 
m 
wmad 

200 61c/s 
200 V 

15 IdE 
t3o v 

2x43 mA 

= 3.t mA 
= 3,3 mA 
= 2x8,6 W 
= 2x3,7 w 
= o,5a w 
= 0,2 w 
= 9,8 W 

57 % 
= a,a w 
= too ~ 

&,6 w 

+Vb 

') )See page 4; volt page 4.; Slene Seite 4 
a)Se2 diagram;voirle sc hema; slene das Sc haltbild 

939 0887 Tentative data.Vorla~.ifige Daten 
Caracteristiques provi soi res 

4.4.1955 
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H.F. class.0 frequency tripler, two systems in push-pull 
H.F, classe C tripleur de frequence. deux systemes en push-
pull 
HF-HIasse C Freauenzverdreifacher zvrel Svsteme in Ge~entakt 

Limiting values, continuous service 
C.C.S. Carac teristiqu es limiter, service contirru 

Grenzdaten, Dauerbetrieb 

r _ _ = ma3._ .24o art~/~ 
Va = max. 300 V 
Wa = max. 2x5 W 
Wia = max. 2x7,5 W 
Ia = max. 2x30 mA 
V~ = max. 200 P 
W~ = max. 2 W 
-Vg, = max. 750 V 
Wg, = max.. 2x0,2 W 

I~ = max. 2x2 mA 
Ig~ = max. 2x35 mA 

I~ = max. 2x225 mA 
v~ = max. ioo v 

Operating conditions, continuous service 
C.C.S. Caracteristiques d'utillsati on, service continu 

Betriebsdaten, Dauerbetrieb 

f = 67/200 - 67/200 67/200 E[c/s 
va = vb = 300 250 20o v 
v~ i5o i6i X55 v 
Hg~ - a7 15 ~ 
Vg, -100 - - V 

Vg,g 
+ 

= 230 230 23o v 
p 

Ia 2x24 2x25 2x28,5 mA 

I~ 2,0 7,9 3,0 mA 
Ig, 
wia

= 2x1,0 
2x7,2 

2x7,0 

2x6,25 

2x7,6 
2x5,7 

mA 
W 

wa = zxa,o 2x3,75 2x3,8 w 
w~ 0,30 o,3i o,a6 w 
Wig, 0,23 0.23 0.35 W 
Wa 6,5 5,0 3,8 w 

o = a5 ao '33,5 ~ 
wo') = 3,5 3,0 2,9 W 

')z)See Wage 4; voir page 4; siehe Seite 4 

439 0777 
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H.F, class C frequency trlpler, two systems in push-pull; 
continued 
H.F, classe C tripleur de frequence, deux sys temes en 
push-pull; continuation 
HF-Klasse C Frequent^erdreifacher, zwei Systeme in Gegen-
takt: Fortsetzuna 

L1ml tang values, intermittent service 
I.C.A.S. Cara cteri stiques limites, service intermittent 

Orenzdaten, aussetzender Betrieb 

S _ _ ~.. _ 2oQ Lets_ 
Va =max. 300 V 

Wa = max. 2x7 W 
Wia =max• 2xt0 W 
Ia = max. 2x42 mA 
P~ =max. 200 V 
W~ =max. 2 W 
-Vg, = max. 150 V 
Wg, =max. 2x0,2 W 
Ig, =max. 2x3 mA 
Ik = max. 2x45 mA 
Ikp =max. 2x300 mA 
Vkf = max. 100 V 

Operating conditions, intermittent service 
I.0 .A.S. Caracteristiques d'utilisation,service intermittent 

Setriebsdaten, aussetzender Betrieb 

f 

va = Vb 
vgz

~ 

=67/zoo 

= 300 
= t50 

_ - 

67/200 
300 

175 
- 

67/200 
250 
176 
1a 

67/zoo ~c/s 
20o v 
t75 v 

a,7 kn 
Vg, _ -100 -100 - P 
Rg, t) _ - - 27 22 k4 
Vg, g, 

p 
= 240 z3o z3o z3o v 

Ia =2x32,5 2x32,5 2x36 2x39 mA 
I~ = j,5 2,7 4-,1 $,2 mA 
Ig, = 2x1,9 2x1,2 2x1,9 2x2,3 mA~ 
Wia = 2x9,7 2x9.7 2x9 2x7.8 W 
Wa = 2x5,6 2x6,1 2x5,9 2x5,55 W 
W~ = 0,53 o,a7 0,72 0,91 W 
wig, o,a5 o,za o,a3 0,52 W 
Wo - 7,8 7,2 6,2 a,5 W 
n = ao 37 3a,5 29 ~: 
Woz) = g,a a,2 a,2 3,5 W 

~)~) See page 4; voir page 4; siehe. Seite 4 

939 0778 

3.3.1956 8 
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L.F. class aB amplifier and modulator wlchou griC current 
Ampllficatrlce et modulatrlce B.F. classe AB sans courant de 
grille 
NF-Verstsrker and Modulator Klasse AB ohne Gitterstrcxa 

Limiting values; only for speech oral music 
Caracteristlques limites;seulement pour parole et musiq~e 
Grenzdaten; nur fur Sprache and Lusik 

va
wa

wia 
Ia

Vg2 

wgz 
wgLP _yg7

wgt 
Igt 
Ik

IkP 
V;~ 

Operating conditions 
Caracterl5tlque3 d'utilisatl0n 
Hetriebsdaten 

= max. 300 v 

= max, 2x7 w 

= max. 2x75 w 
= max. 2x50 mA 

= max. 200 V 

= max. 2x7 w 
= max. zxz w 
= max. 150 v 

= max. 2x0,2 W 

= max. 2xa mA 

= max. 2x60 mA 

= max. 2x300 mA 

= max. 100 V 

va
vgz = 
vgt t) _ 
Raa. 

300 
200 

-zt.5 
t0 

z5o 
zoo 

-zt.5 
8 

zoo v 
zoo v 

-zt,5 v 
6.5 k4 

vg7gl.p o `a3,$' o aa, 0 43.5 v 

Ia - 2x15 2x36 2x75 2x34,5 2x15 2x33 m6 

Ig2 = 1,2 1L.6 1,4 12,4 2,4 14 mA 

wgz o,za z,5 o,za 2,5 o,aH z,9 w 
wia zxa,5 2x70,8 2x3,75 2x8,65 2x3,0 2x6,6 w 
wa = 2x4,5 2x4,8 2x3,75 2x4,0 2x3,0 2x3,1 w 

wd o tz o 9,3 0 7,o w 
n - 56 - 54 - 53 ~ 
dtot - = 2.5 - 2,7 - 3.2 ~ 

7)Individual adJustment of the grid bias of each system 
Ss recommended 
I1 esc recommande de regler la polarisation negative de 
chaque systeme individuellement 
fis ward empfohlen die Cittervorapaanun'g cedes Systems 
ei.nzeln zu regeln - 

939 7500 
2.2.7956 

9. 
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L.F, class AB amplifier and modulator with grid current 
Ampl ificatrice et modulaLPice B.F, classe AB avec courant de 
grille 
JIF-Versti~iter and tdoduJator Klasse AB mlt Gitterstrom 

Limiting values; only for speech and musk 
Caracteristiques llmites ;seulement pour parole et msique 
Gran aaten; nur fiir Sprache and l6usik 
va = max. 300 v 

Wa = max. 2x7 W 

wia =max. 2x75 W 

Zao = max, 2x56 mA 

Vgz = max. 200 V 

wgz = max, 2x1 W 

Wg2p =max, 2x2 W 

-v~, =max. 750 v 
Wg, = max. 2x0,2 W 

Ig, = max, 2x4 mA 

Ik max, 2X60 IDA 

Ikp = max, 2x300 mA 

Vkf = max. 100 V 

Operating conditions 
Caractdristiques d'utilisati on 
Betriebsdaten 

va
v~ 
vg, t) 
ltaa' 

= 
= 
_ 
= 

300 
200 

-2i ,5 
6,5 

250 
zao 

-27,5 
510 

200 
zoo 

-27,5 
5,0 

v 
v 
v 
tm 

vg, g,'p = 0 6a 0 67' ' 0 
5a, v 

Ia 2x75 2x50 2x75 2x50 2x75 Zx41,t mA 

Igz i,2 tt,a t,a t3 2,a t9 ma 

Ig, 0 2xD,56 0 2x0,62 0 2x0,22 mA 

Wgz = 0,24 2,3 0,28 2,6 0,48 3,8 W 
WSg, = 0 2x0,02 0 2x0,02 0 2x0,07 W 

Wia = 2xa,5 2x75 2x3,75 2x12,5 2x3,0 2x8,22 W 

Wa = 2x4,5 2x6,25 2x3,75 2x5.5 2x3,0 2x3,87 W 

tPo = D 77+5 0 14 0 8,7 W 

n - 5,e - 56 - 53 % 
dtot 5,0 - 5,5 - b,o ~ 

)See ppage 9; voir page 9; siehe Seite 9 

939 7507 

2.2.1956 
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DOIIBLE TETRODE for use as R.F. class C amplifier at :re-
quenciea up to 600 tSc/s or as L.F. amplifier 
DOUBLE TETRODE pour utilisation en ampliYicatrice H, F, 
cl ease C & des fr€quences jusqu'g 600 G7c/s ou en ampli-
Yicatrice B.F. 
DOPPELTETRODE zur Verwendung als H.F. Klasse C Yerstt;rker 
bei Frequenzen his600 d7fiz oder als HF-Verstarker 

Cathode; oxide- coated Yf = 6,3 12,6 Y 
Cathode; oxyde Ip = 7,3 0,55 A 
]iatode ; Oxyd 

Pina 
Brochea 5—(1+7) t-7 
StiYte 

Heating ; indirect, series 5!` para11e1 supply 
ChauYfage: indirec t, alimen Cation en a€rie ou en parallPle 
Heizung indirekt, Serien- oder Parall elspeisung 

Capacitances per system Ln push-pull 
Capacites par systems ® push-pull 
Itapazi taten pxro System Ln Gegen takt 

See page 2 for internal Ca ~ 2,6 pF Co 7,6 pE 
neutral isatlon (Cn, Cn') CgT 7.0 PF C1 = 4,4 pF Yoir page 2 pour neutra-
lisation interne(Cn, Cn') Cagt < 0,08 pF 
F'iir Neu ttroQirnisierung C 7-Cn < 0,035 pF sieha Seite 2 (Cn, Cn') ~ 

Typical characteristics µg2g1(Ia=20 mA) = 8 
Caract€ristiques types S (Ia=20 mA) = 2,5 mA/V 
genndaten 

Two systems; deux eys temea; 2wei Systems 
A Freq, C telegr. Cag2 mod A Freq, CYr satlt 

m bfc/s 

Va 

(V) 
Wo

(W) 
Va ~ 

(V) 
Wo 

(W) m t[c/s 

ya

(V) 
Wo 

(W) 
t,5 200 600 

400 

48 

30 

Soo 

300 

3t 

17 

4,5/7,5 

2,25/0,75 

67/200 

133/400 

300 

300 

to 

8 
300 21 

200 13 B mod.. 

0,75 400 400 

300 

24 

t7 

300 13 Ya 
(v) 

Wo 
(7v) 

0,5 600 

200 

400 

~ t1 

20 

500 

400 
23,5 

13,2 

3.3.1957 

N184 
939 2033 
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Dimensions 1n mm 
Dimensions en mm 
Abmessungen Sn mm 

k,s 

Base, cu to t, Sackel: 3EYfAR 

Socket Clips 
Support 40202 Bornes de connexion 
Fassung Anschlussklemmen 

Mounting position: arbitrary 
ton Cage arbitrairement 
Einbau willkurlich 

Coo11nK Temperature of seals 

;0623 

max. 180 °C 

Generally natural cooling is sufficient with: 
Va = 60o v up to 150 Mc/s 
Va = 500 V up Lo 200 Yc/s 
Va = 300 V up to a30 Mc/s 

Above these limits or with high ambient tempera-
tures SL may be necessary Lo direct an~air flow 
of about 15 1/min. on top of the .bulb ~to keep Lhe 
seal temperature within Lhe stated limit. 

Refroldl ssement Temperature des sce ll emen is max. 100 °C 

Ph general refroldlssement naturelest sufflsant a: 
Va = 600 V ~usgv'a 150 MH2 

- Va = 300 V jusqu'a a30 MHz 

A ,{les frequences plus elevees ou s des tempera-
tures elevees 11 peut €Lre necessaire de di ri ger 
un courant d'air d'environ 15 1/min. sur la partie 
superieure de 1'ampoule afin de ne pas passer la 
limite de temperature mentionnee 

1 )Yaz. 3 mm glass Sncluded 
Y inclus 3 mm de verre au max. 
Einschliessl ich max. 3 mm Glas 

2 )Max. 2.5 mm glas included 
Y inclus 2,5 mm de verre au max, 
Ein schli esslich max. 2,5 mm Glas 

939 2121 

3.3.1957 

2. 
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Kuhluag Temperatur der Einschmelzungen max. 780°C 

Im allgemeinea wird na tiirliche %uhlung genii-
gen wenn: yg 600 V bis 150 6IIiz 

Va = 500 V Lis 20o COiz 
Va = 300 V bis 430 mFtz 

Oberhalb dieaer Grenzen oder bei hohen Umge-
bungstemperaturen kann ein Luftstrom von et-
wa 15 1/min. auf die Ob enseite des Kolbeas 
nbtig aeia, damn die genannte Temperatur-
grenze der Einechmelzungea nieht uberschrit-
ten wird. 

Pet weight 
Poida net 
Nettogewicht 

Shipping weight 
Poida brut 
Bruttogewicht 

H.F. class C telegraphy 
H.P. classe C LA16graphie 
H.F. Klaaee C Telegrafie 

55 g 

140 g 

Limiting val uea 
Caract6rietiquea limitea Va = max. 600 V 
~Grenzdaten rya = max. 2x70 W 

Vg2 max. 250 v 

Wg2 = max. 2x1,5 w 

-vg7 =max. 75 v 

Ig = max. 2x55 mA 

Rg77) = max. 50 k4 

Rg72) =max. 100 k4 

Zg7 = max. 2x2,5 mA 

Vkf = max. 100 V 

1) Fixed bias 
Polarisation de grille fixe 
Feats Gittervorapannung 

2) Automatic bias 
Polarisation de grille automatique 
Automat Seche Gittervorspannung 

3.3.7955 

f 186 
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i[. F. class C telegraphy (continued) 
IL F.-classe C t€1€graphic (continuation) 
itF Klasse C Telegraphic Fortsetzung) 

Operating conditions 
Caract6ris tiques d'utilisation 
Betriebsdaten 

a 1,5 1,5 7,5 7,5 m 
f = 200 200 200 200Mc% 
Va = 600 400 300 200~Y 
Vg2 = 250 250 250 200 Y 

Vgt = -60 -50 -40 _30 V 
Ia = 2x50 2x5b 2x50 2x50 mA 

Ig2 = 2x4 2x4 2x4,5 2x4 mA 
Igt .- 2x0,7 2x0,7 2x0,7 2x1 mA 
3ia = 2x30 .2x20 2x15 2x10 W 
wa = 2x6 2x5 2x4,5 2x3,5 W 

-'4g2 = ~2z1~0 2x1,0: 2x1,1 2x0,8 K 

''rig, = 1,5 t <1 <t w 
1rc - = 48 30 21 93 w 
n _ So 75 70 65 ~ 

a = 0,75 0,75 0,75 0,5 >4 
r = aoo aoo aoo 60o Mc/e 
Va aoo 300 200 40o W 

Vg2 250 250 200 25o V 

Vgt -50 -40 -30 _50 V 
Ia = 2x50 2x50 . 2x50 2x50 mA 
Ig2 = 2x2,5 2x2,5 2x3,0 222,5 mA 
Igt = 2x0,7 2x0,6 2x0,5 220,7 mA 

wia 2x20 2x15 2x10. 2x20 W 
'.4a = 2x8 2x6,5 2x4,5, 2210 W 

wg2 =. 2x0,6 2x0,6 2x0,6 2x0,63 W 

Wigt = 2 1,5 t w 
Wo = 2a 17 t1. 20 w 
n 60 57, 55 50 ~ 

939 0739 

3.3.1955 

4. 
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![. F. class C anode and screen-,rid modulation 
it. F. classe C modulation d'anode et de grille-dcran 
i{F Klasse C Anoden- and Schlrmgittermodulation 

Limiting. values 
Caractwristiquea limites 
Grenzdat en 

Va = maz. 500 V 

Aa = max. 2x10 w 

Vg2 = max. 250 V 

Wg2 = max. 2x1,5 w 

_vg7 = max. 700 v 

Ig = max. 2x50 ma 

Ig7 = max. 2x2,5 mA 

Vkf =-max. 100 V 

Operating conditions-
Caractdristiques d'utilir;ati on 
Betriebsdaten 

a = 7,5 1,5 0,75 m 

i = 200 200 400 Iric/s 

va = 500 306 300 v 

Vg2 = 250 250 250 v 

vg7 = _80 _50 -5o v 

Ia = '2x40 2x40 2x40 mA 

Ig2 = 2x4 2x4 2x3 mA 

Ig7 = 2x7,0 2x7,0 ~2x 1,0 mA 

~71g = 2x20 2x12 2x12 w 

wa = 2x4,5 2x3,5 2x5,5 
'w 

wg2 =. 2x1 2x1 2x0,75 W 

'wig? 2x5 2x2,5 w 

wo = 31 77 73 w 

tt = 7T, 5 77 54 

m = 700 100 700 

wmod = 20 12 72 W 

3.3.7955 

N 188 
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i[. P, class C frequency trebler 
H.F, classe C triuleur de fr€quence 
HF Klasse C Frcquen zverdrei£acher 

.Limiting values. Va p max. 600 V 
Caract€ristiquea limites Wa = max, 2x10 b Grenzdaten 

Vg2 = max. 250 V 

wg2 = max. 2x7,5 L9 

-Vgt = max, 200 Y 
lk = max. 2x50 mA~ 
Rg77) = max. 50 ]t0 

Rg12) = max. 700 .1c0 
Ig1 = max. 2x2,5 mA 

Oyerating canditiona Ykf = max. 700 V 

Caract4riatiques d'utilisation 
Betrie badaten 

a 4,5/7,5 2,25/0,75 m 

£ = 66, 7/200 133/400 bic/s 
Va = 300 300 V 

Vg2 = 250 250 V 

Vgt_ _ -775 -775 V 
Ia = 2x45 2x45 mA 
1~2 = 2x3,0 2x2,8 mA 

Ig1 = 2x7,5 2x7,2 mA 

wia = 2x73,5 2x73,5 w 
vra = 2xE3, 5 2x9, 5 w 
wg2 = 2x0,15 2x0,7 97 
71ig1 = 2x1 2x2 w 
.ra = to s,o w 
*1 = 37 29> 5 9t 

~) Fixed bias 
Polarisation de grille fixe 
Feste Gitt ervorsearmw~e 

`) ~Auto~atic bias 
Polarisation de grille u.tu.iatlque 
automatische Gittcrvor::_amurtg 

539 0747 

3.3.1955 ~ tsv 
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L.F, class B amplifier and modulator 
Amol ificatrice et aodulatrice B.F, classe B 
NF Klasse B Veratgrker and Iriodulator 

Limiting values 
Carac t~ristiques limiter 
Grenzdaten ' 

Va = maz. 600 V 

wa = max. 2x10 w 

Vg2 = rax. 250 V 

wg2 = max. 2x1,5 04 
-Vg1 = max. 75 V 

Ig = max. 2x55 mA 

Rgt = max, 50 kRt) 

Rgt = max. 100 k42) 

Ykp = max. 700 V 

Operating conditions 
Caractlriatiquea d'utilisation 
Betriebsdat en 

Va 
Yg2 
pg7

Raa' 

~ 500 

a 250 
-' -26 

- 20 

300 
250 

_25 
~ 71 

Y 
V 

.V 

k4 

Yg1gt gyp - = 0 52 ~ 0 
50, Y. 

Ia = 2x72,5 2x36,5 2x12,5 2x35 mA 

Ig2 = 2x0,35 2x8,7 2x0,6 2x9.5 mA 

tvg2 = o, t8 4,05 0,3 4,75 w 

wia = 2x6;25 2xt8,25 2x3,75 2zt0,5 w 

ova = 2xG,25 2x6,5 2x3,75 2x3,9 w 

tva = ~ z3,5 0 73>2 w 

dtot 3,5 3>5 t6

q = 63,5 63 ~ 

t )Fixed bias 
Polarisation de grille fixe 
Feste Gittervorspannung 

2 )Automatic bias 
Polarisation de grille automatique 
Automatische Gittervorspannung 

3.3.7,955 939 0742 7 
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DOUBLE 
oscillator,-

TETRODE 
en 

DOPr 
als 

Cathode: 
Cathode: 
Katode 

Heating 
Chauffage: 
Heizung 

Capacitances 
Capaci 
~Kapazitatea 

Typical 
Caracteristiques 
Kenndaten 

Temperatures 
Temperatures 
Temperaturen 

TETRODE with internal neutralisation for use 
frequency tripler and amplifier 

DOUBLE avec neutralisation interne pour utilisation 
oscillatrice, tripleuse de frequence et amplificatrice 
LTETnODE mit Innenneutrodyn is ierung zur Verwendung 
Oszillator, Frequenzverdreifacher and Verstarker 

oxide coated Vf = 6,3 V ' 10 ~ 12,6 V ± 
oxyde Zp = 0,6 A 0,3 A Oxyd 

.Pins 
Broches 7-(7+8) 1-8 
Stifte 

indirect 
indirect 
ind irekt 

(each system) Ca = 7,35 pF 
tes (chaque systeme) Cgt = 4,5 pF (,7 edes System) 

Cagt = 0,745 pF 

characteristics Vg = 350 V types 
Vgz 200 V 

Ia = 25 mA 

S 10,5 mA/V 

Vgzgt' 26 

as 

10 ~ 

' 

Freq. 
C telegr. C freq tripler 

C.C.S. I.C.A.S. C.C.S. I.C.A.S. 

Yc/s 
Va 
(V) 

Wo 
(W) 

Va 
(V) 

Wo 
(W) 

Va 
(V) 

Wo 
(W) 

Va 
(V) 

Wo 
(W) 

960 

320/960 

250 7 250 8 

250 2,75 250 3 

Pin seals 
Bcellements des bro ch es max.220°C 
Stiftenein schmelzungen 

Bulb, ampoule, Kolben max.220°C 

938 3375 Tentative data.Vorlaufige Daten 
Carac Leristiques provisoires Nt'lt 
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Example of anode-tank 
Circuit COnneCter 8t 
960 Mc/s 

Exemple d'un connecteur 
anode-circuit accords 

a 960 MHz 
Beispiel einer Verbindung 

Anode-abgestimmter I{reis 
bei 960 Mxz 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

Socket assembly 
Assemblage du support BB 700 77 
Zusammenstellung Fassung 

Mounting position: arbitrary 
Montage arbitrairement 
Einbau beliebig 

Net weight Shipping weight 
Poids net 35 g Poids brut 
NeLtogewicht Bruttogewicht 

722 0740 

N192 9.9.1960 

55 g 

Tentative data. Vorlaufige Daten 2. 
Carac teristiques provisoires 
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H.F. class C telegraphy; two systems,in push-pull 
H.F. classe C telEgraph le; deux systemes en push-pull 
HF-Klasse C Telegraphle; zwei Systeme in Gegentakt 

Limiting values 
Carac teristiques limites 
Grenzdaten 

C.C.S. L C.A.S. 

p =max. 960 max. 960 Mc/s 

ya = max. 400 max. 400 ,V 

Ia = max. 2 x A5 max. 2 x 50 mA 

wa = max. 2 x 8 max. 2 x 70 W 

wia = max. 2 x 10 max. 2 x 72 w 

Vgz = max. 225 max. 225 V 

}9gz = max. 2 x 1,5 max. 2 x 7,75 W 

-yg, =max. 100 max. 700 V 

~. Ig1 = max. 2 x 4 max. 2 x 5 mA 

Operating characteristics 
C arac teristiques d'utilisation 
Betriebsdaten C.C.S. L C.A.S. 

f = 960 96o Mc/s 

Vg = 250 250 V 

Vgz = 760 
t) 170 ?) V 

Vg, _ -75 _79 y 
Rg~ = 20 20 kQ 

is = 2 x 35 2 x 40 mA 

Igz = 75 75 mA 

Ig, _ 2 x 0,75 2 x 0,75 mA 

Wia = 2 x 8,8 2 x 10 W 

Wa = 2 x 5,4 2 x 5,4 W 

Wgz 2,5 2,9 W 

t4dr3) = 1,4 t,a w 
wn = 7 e w 
WQ <) = a 5 w 
n = ao 40 

~) AdJust Vgz until Ia = 2x35~mA at Wo max. 
Regler Vgz ,J usqu'a ce que la = 2x35 ~mA a Wo max. 
Vgz ein stellen bis Ia 2x35 mA wenn Wo max. 1st. 

z) AdJust Vgz until Ia = 2x40 mA at Wo max. 
Regler Vgz Jus qu'a ce que Ia = 2x40 mA a Wo max. 
Vgz einstellen bis Ia = 2x40 mA wenn Wo max. 1st 

3) See page 4; voir page 4; siehe Seite 4 

938 3377 
t2.t2.t958 

Tentative data.Vorlaufige Daten 
Carac teri stiques provisoires 

3• 
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H.F. class C frequency tripler (two systems in push-pull) 
H.F. classe C tripleur de frequen ce (deux syst mes en 
push-pull) 

HF-RlasseC Frequenzverdreifacher (zwei Systeme in Gegentakt) 

N 194 

Limiting values 
Caracteristiques limites 
Grenzdaten 

C.0. S. I.C.A.3. 

P =max. 96o max. 96o uc/s 

Va = max. 40o max. 400 V 

is = max• 2 x 40 maz. 2 z 40 mA 

Wa = max. 2 a 8 maz. 2 z 10 W 
Wig maz. 2 x 70 max. 2 x 72 W 

Vgp max. 225 max. 25o v 
Wgz = max. 2 x 1,5 max. 2 x 1,75 W 

-Vg t = max: 100 max. t00 V 
Igt = max. 2 x 4 max. 2 x 5 mA 

Operating characteristics 
Caracteristiques d'utilisation 
Hetriebsdaten ~ C.C.S. I.C.A.S. 

f = 320/960 320/960 Yc/s 

Va = 250 250,V 

Vgz = 150 170 V 

Rgt = 20 20 kg 

Ia = 2 z 37,5 2 x 40 mA 
Igz = 15 t6 me 

Ig t = 2 x 2,25 2x2,25 mA 

Wia = 2x9,5 2x tOW 

Wg = 2 x 8 2~x 8,5 W 

Wgz = 2,25 2,3 W 

Wdr3) = 3 3 W 
~vn = 2,75 3 W 
WQ ') = 7,s t,H W 
n = 74,7 t5 ~ 

3) 

4) 

Driver output power 
Puissance de sortie du tube d'attaque 
Ausgangsleistung der Treiberstufe 
Useful power in Lhe load 
Puissance utile dens la charge 
Nutzleis tong in der ~Helastung 

938 3378 

12.12.1955 

Tentative data. VorlguPige Datea 
.Caracteristiques provisoires 

4• 
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DOUBLE TETRODE for use as H.F. amplifier and oscilla-
tor 
DOUBLE TETRODE pour utilisation en ampl ificatrice et 
oscillatrice H.F. 
DOPPELTETRODE zur Verwendung als HF-VerstRrker and 
Oszillator 

Cathode oxide coated 
Cathode oxyde 
Katode Oxyd 

of = 6,3 
If = 1,6 

12, 6 V 
0, 8 A 

Heating : indirect Pina 
Chauffage; indirect Broches 5-(1+7), 1-7 
Heizung indirekt Stifte 

Capacitances 
Capacit€s 
Kapazit~ten 

Typical characteristics 
Caract€ristiquea types 
Renndaten 

per system Ca = 3,8 pF 
par systPme Cg1 - 8 pF 
pro System Cagg1 < 0,07 pF1

Cg2k = 65 PF ) 

µg281 = 6,5 
S(Ia=30mA)2)= 

a Freq. C telegr.3) Cag2 mod.3) 

(m) (HIc/e) 
(V) 

Wo 

(w) (V) 

wo 

(W) 
CCS ICAS CCS ICAS 

1,5 

1,z 

200 

250 

750 

500 

500 

26 

26 

23 

35 600 

425 

17 

16 

26 

3 mn/v 

TemperaCsre of anode and pin seals 
Tempdrature des ac ellements de 1'anode max 180 oC et des brochea 
Temp eratur der Anoden- and Stiftenein-

bulb temperature 
schmel zungen 

Temp€rature de 1'ampoule max.220 oC 
%olbentemperatur 

1 )Including Snternal capacitor between grid No.2 and 
cathode 
Y compris le condensateur interne entre grille No.2 
et la cathode 
Einschlies slich des inneren Kondensators zwischen 
Gitter 2 and Katode 

2 )Per system; par systdme; pro System 

3 )Two systems in push-pull; deux systPmes en push-pull; 
zwei Systems in Gegentakt 

7.x.1954 939 0323 
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Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

ks 

yz yZ,

ksf f~f 
Base, culot, Sockel: SEPTAR 

Socket 
Support 
Faesung 

Anode clips 
B ornes de connexion de 1'anode 
Anodenanschl usekl emmen 

Ifoun ring position: arbitrary 
6:ontage arbitraireme nt 
Aufst ellung willkurlich 

Net weight 
Poida net 
Nettogewi cht 

Shipping weight 
Poids brut 
Bruttogewi cht 

939 0324 

N196 7.7.195} 

40202 

40675 

60 g 

150 g 

2. 
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H.F, class C telegraphy, two systems in push-pull. 
H.F. classe C tCl6graphie, deux systPmes en push-pull 
HF Slasse C Telegraphie, zwei Systeme in Gegentakt 

Dimiting values, continuous -service 
C.C.S. Caractcristi quea limite s, service continu 

Gren zdaten, Dauerbetrieb 

f = max. 200 MJs Y _ 2~0 M~a 

Va = max. 750 v Va = max. 670 v 

wi8 =max. 2x18 w Wig =max. 2x16 W 

wa = maa.2x7,5 w 

Ia = max. 2x45 mA 

Vg2 = maz. 250 V 

wg2 =max. 5 W 

-Vgt =max. 775 V 

Igt =max. 2x5 mA 

Rgt =max. 50 k47) 

Rgt =max. 25 k92) 

Vkp =max. 100 V 

Operating conditions, continuous service. 
C.C.S. Caract€ristiques d'util isation, service continu 

Betriebsdaten, Dauerbetrieb 

1' = 200 200 200 250 250 tdc/s 
va = 750 500 400 500 400 v 

Vg2 = 200 200 200 200 200 V 

Vg7 = -65 -65 -65 -65 -65 V 

Ia 2x24 2x36 2x45 2x32 2x40 mA 

Ig2 = 75 74 74 72 74 mA 

Ig1 = 2x1,4 2x1,3 2x1,4 2x0,9 2x7,0 mA 

Vg7gt'p = 750 150 150 740 740 V 

wigt = 220,10 2x0,09 2x0,70 2x0,06 2x0,07 W 

wg2 = 3,0 2,8 2,8 2,4 2,8 w 

wia 2xi8 2x18 2x78 2x76 2x76 W 

Wa 2x5 2x5 2x5,25 2x7,0 2x7,5 W 

we 26 26 25,5 18 77 w 

q 72 72 77 56 53 ~ 

t)Per system; par syst~me; pro System 

2 )Per tube; par tube; pro RBhre 

7.7.7954 939 0356 3. 
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H. F, class C telegraphy,two systems in push-pull;con-
tinued 
H.P. ela se C t€1€graphie, deua eyst ernes en push-pull; 
c oatinua ion 
HF %las e C Pelegraphi e, zwei Syateme io Gegentakt; 
Portaetzung 

Limiting values, interml ttent servlce 
I.C.A.S. Caract~rlatl quea limits s, service intermittent 

Grenzdaten, aussetzender Be trieb 

f maz, zoo m~s f = max. 2~0 m~s 

Va = max. 750 V Va =max. 670 V 

Wia =max. 2x25 W Wia = maz. 2x22 W 

Wa max. 2x10 W 

Ia = max. 2x57,5 mA 

Vg2 =max. 250 V 

Wgp =max. 5 W 

-Vg1 = max. 175 V 

Ig1 =max. 2x5 mA 

Ag1 =max. 50 k41) 

Rg1 =max. 25 k02) 

Vkf =max. 100 V 

Operating conditions, intermittent service 

I.C,A.S. 
Caract€ristiques d'utilisation,aervice inter-
mittent 
Betriebadaten, gusset zender Betrieb 

f = 200 me/s 

Va 750 V 

Vg2 = 200 V 

Vgt = -50 v 

Ia = 2x32,5 mA 

Ig2 = 22 mA 

Ig1 = 2x2,0 mA 

Vg181~P = 130 V 

Wigt = 2x0,12 W 

wg2 = a,a w 
wig = zxza,a w 
Wg = 2a6,9 W 

wn = 35 w 
D = 72 ,~

1 )Per system par sys t~me;pro System 
2 )Per tube; par tube; pro Rohre 

939 0357 

N19S 7.7.1954 
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H.F, class C anode and screen grid modulation, two 
systems in push-pull 
H.F. classe C modulation d'anode et de grille-deran, 
deux syst~aes en push-pull 
HF Klasse C Anoden- and Schirmgittermodulation,zwei 
Systeae in Gegentakt 

Limiting values, continuous service 
C.C.S, Caract€ristiques d'utilisati on,service contlnu 

Grenzdaten, Dauerbetrieb 
£ = max. 200 Mc~e £ = max. 250 Mc~s 

va = max. boo v va =max. 53o v 

win =max. 2x11 W win = max. 2x10 w 

'Aa = max. 2x5 W 

Ia = max.2x37,5 mA 

Vg2 =max. 250 Y 

'~7g2 =max. 3,4 W 

-Vg1 =max. 175 V 

Ig1 =max. 2x5 mA 

Rg1 =max. 50 kA1) 

Rg1 =max. 25 kA2) 

V~ -max. 100 V 

Operating conditions, continuous service 
C.C.S. Caract€ristiquea~d'util isatian,service continu 

Betriebsdaten, 
t 

Dauerbetrieb 
= 200 200 Irtc/s 

Ya = 600 425 V 

Vg2 = 200 200 V 

Vg1 = -65 -60 V 

Ia = 2x18 2x26 mA 

Ig2 = 16 16 mA 

Ig1 = 2x1,3 2x1,2 mA 

Vg1g1 
D 

= 150 140 V 

Wig1 = 2x0,09 2x0,075 W 

Wg2 = 3,2 3,2 w 

Wia = 2x10,8 2x11 W 

Wa = 2x2,3 2x3 W 

wo = 17 16 W 

g  79 72 

m = 100 100 p 
Y7mod = 13,5 13,5 W 

7 ]Per system; par systPme; pro System 

2 )Per tube; par tube; pro RBhre 

7.7.7954 939 0358 5. 
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H.F. class C anode and screen grid modulation,two eye-
tems in push-pull; continued 
H.F, classe C modulation d`anode et de grille-dcran, 
deux systemes en push-pull; continuation 
HF %lase C Anoden- and Schirmgittermodulation, zwei 
3ysteme in Gegentakt; Fortsetzung 

Limiting values, intermittent service 
I,C.A,S. Caract€riatiquea limites,aervice intermittent 

6renzdaten, aussetzender Betrieb 
f = max. 200 3i~s 
Va max, 600 v 

Wig = max, 2x18 W 

Wa max. 2x7,5 W 

Ia = max. 2x47,5 mA 

vg2 = max. 250 V 
Wg2 = max. 5 W 
_vg1 = max. 175 V 

Igi = max, 2x5 mA 

Rgt = max. 50 k01) 
Rg1 = maa. 25 k512 ) 

Vkp = max. 100 V 

Operating conditions, intermittent service 
I.C, A, S. Caractdriatiquea d'utilisstkxyservice inte[mittent 

Betriebsdaten, ausaetzender Betrieb 
Y = ~ 200 Mc/s 
Va = 600 V 

Vg2 = 200 V 

Vg1 = -70 V 
Ia = 2x30 mA 
Ig2 = 20 mA 

Igt = 2x1,5 mA 
Pg1g1'p = 160 V 

Wig1 = 2x0,105 W 

Wg2 4,0 W 

Wia 2x18 w 
Wa = 2x5 N 
+Yo = 26 w 
n = 72~ 
m • = 100 96 

Wmod = 20 w 
1 )Per system; par systPme; pro System 
2 )Per tube; par tube; pro Rohre 

7.7.1954 

939 0359 6. 
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DOUBLE TETRODE for use as H.F. amplifier and o cillator, 
frequency multiplier and modulator (internally neutral-
ised, 
DOUBLE TETRODE pour utilisation en amplificatrice et os-
ciliatrice H.F., multipl icatrice de fr6quence et modula-
trice (avec neutralisation interne) 
DOPYELTETR011E zur Vervuendung als HF-Versttirker and Oszil-
lator, Frequenzvervi elfacher and }•lodulator (mit innerer 
Neutralisation, 

Cathode ; ozioe-coated 
Cathode ; oxyde Vf 6,3 12,6 V Katode Oxyd 

If 1,8 0,9 A 

Heating lndirect pine 
Chauffage; indirect broches 5-(1+7) 1-7 
Hei zung indirect Stifte 

Capacitances per system in push-pull 
Capaci tes par systeme en push-pull 
Kapazl Latex pro System 1n Gegentakt 

See page 2 for internal Ca = 3,2 pF Co = 2,1 pF 
neutralisation (Cn, Cn') C t = 70,5 pF Ci 6,7 pF Voir page 2 pour neutra- g 
lisation interne (Cn.Cn') Cagt < 0,09 pF 
Fur Neu trodynislerung 

Cagl-OYt < 0,035 pF siehe Sel to 2 (Cn, Cn') 

Typical characteristics µg281 ~ 8,2 
Caract6ristiques types S7) 
Kenndater. 

(Ia= 3O 
~) 4,5 mA/V 

4 F,t,eq C telegr. Cag2 mod. 
C,C.S. I.C.A.S. C.C.S. I,C. A.S. 

(ID) ffic/s Vg 

(V) 

We 

(W) 

Va 
(V) 

WO 
(Y!) 

Va 
(V) 

Wp 

(W) 

Va 

(V) 

Wp 

(W) 

5 

t,5 
t,2 

0,7 

0,6 

60 

200 

250 

430 

500 

600 
750 

520 

500 

90 

85 
66 

60 

75C 96 

600 

6C~ 

71 

64 

600 

600 

79 

7t 

a Fre~ Cfr.mul t. B mod. 

(V) (W) (V) (W) 

6/2 

4/y3 

50/t50 

75/225 

500 
400 
400 

20 
78 

12 

600 
450 
300 

86 
6d 
37 

 ~)Per system; par systeme; pro System 

939 2034 

5.5.1959 xzot 
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Cooling: radiation. When the tube ds used at frequencies 
above 750 t9c/s it may be necessary to direct a low 
velocity air flow on the bulb and the anode seals. 
Temperature of Dulb and anode seals max. 250 °C 
Temperature of bottom pin seals max. 780 °C 

Refrbidissement :radi ation. SI le tube est utilise aux 
frequences superieures a 750 77c/s, it peut dtre neces-
saire de ~dlriger un. leger courant d'air sur 1'ampoule 
et sur les scellements des sorties d'anode. 
Temperature de 1'ampoule et des 
scellements des sorties d'anode max. 250 oC 
Temperature des scellements des 
broches du fond max. 780 °C 

ILuhlung: Strahlung: Wenn die Rohre bei Frequenzen hoher 
als 150 DOIz benutztwird, kann ein Luftstrom auf den 
Kolben and die Anodenverschliisse notwendig sein. 
Temperatur des Ko lben 71nd der 
Anodenverschliisse max. 250 °C 
Temperatur der Bodenstiftverschliisse max. 780 °C 

Dimensions in mm 
Dimensions en mm 
Abmessungen in mm 

k,s 

92.92: 

a'

9r~ r.~.Jw9p 

t 

Base, culot,.Sockel Septar 
Socket, support, Fasstmg 40202 
Clips, bornes de. connexion, Anschlussklemmen 40623 

Mounting vertical with base up or down. 
position: horizontal with anode pins in one horizontal plane 
Montage :vertical avec le pled en heat ou en. bas. 

horizontal avec les broches des anodes situees 
dens le m@me 'plan horizontal. 

Atkstellung: senkrecht mit Sockel oben Oder unten 
wasgerecht mit der Flache dutch beide Anoden-
stlfte waagerecht. 

Net weight Shipping weight 
Polds net 60 g Poids brut 755 g 
Nettogewicht - ]h-uttogewicht 

') Max. 3 mm glass included 
3 ® de verre au max, y inclus 
Einschliesslich max. 3 mm Glas - 

938 3676 

N202 5.5.1959 

2. 
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H, F, class C telegraphy, tno systems in push-?ull 
H.F: classe C t6l dgraphie, deux syatPmes en push-pull 
HF ]Hasse C Telegranhie, ,zwei 3yateme in Gegentakt 

Limiting values, continuous Service 
C.C.S.Caractdristiquea limitea, service continu 

Grenzdaten, Dauerbetrieb 

f = max. °- 250 ffio[a r = max. boo t3c[s 
Va = max. 75o v 

~Yia = IDax. 2x60 W 

Wa = maz. 2x2 aW 

Ia = max. 2x110 mA 

vg2 = ,sax. 300 v 

Y+g2 =max. 2x3,5 W 
-Vgi = max. 175 V 

Igt =max. ~ 2x5 mA 

Rgt =max. 50 kG 

Vkp =max, 700 V 

Va = maz, 600 V 

Wia = max, 2x50 W 

Operating conditions, continuous service 
C.C.S.Caract€ristiquea d'util isation, service continu 

Betriebsdaten, Dauerbetrieb 

f = zoo 250 430 500 Ltc/a 
Va = 600 750 520 500 v 
vgt = _80 _80 _80 - Y 

R87 = - - 20 kQ 

Vg2 = 250 250 250 250 V 

Ia = 2x100 2x80 2x100 2x100 mA 

Igt 2x2,5 2x7,5 2x2,8 2x3 mA 

Ig2 = 76 77 78 20 m~ 

Vgtgt'p = 200 250 — — V 

Wg2 = 4 4,25 4,5 5 W 

Wia = 2x60 2x60 2x52 2x50 W 
Wa = 2x75 2x17,5 2x19 2x20 W 

~''+o = 90 85 66 6o w 

n = 75 77 64 60 A• 

»•~o,.t955 939 t tea. 3• 
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:I, F,~class C telegraphy, twos systems in push-pull;con-
tinued ~ 
ff, F,•classe C t€1€graphi e, deux eystemes en push-pull;con-
tinuation 
HF • Klasse C Telegraphie, zwei Syeteme in Gegentakt;Fort-
setzun 

Limiting values, intermittent service 
I.C.A.3 Carac t~risti ques 1lmite s, service intermittent 

Grenzdaten,~ aussetzender Betrieb 

f = max. 250 Mc[s £ = ma:. X00 b4c[e 

LC.A.S 

Va = max. 750 V 

wia =max. 2x75 w 
Wg = max.2x22,5 W 

Ia = max. 2x120 mA 

vgz =max. 30o v 

7Pg2 = maz. 2x4 W 

-Vg7 = max. 775 V 

Ig7 =max. 2x5 mA 

Rg1 =max. 50 ]c4 

Ykf =max, 100 V 

Va = man. 600 Y 

Wia = maz. 2x60'W 

O 
Operating condltioas, Sntermlttent service 
Caract€riatiques d'utilisatioa, service inter-
mittent 
Betriebsdaten, sueaetzender Betrieb - 

Y = 25o Mc% 

Va = 750 Y 

Ygt = -80 V 

Vg2 = 250 Y 

Ia = 2x90 mn 

Ig7 = 2x7,7 mA 

Ig2 74 mA 

Ygig7'p = 260 V 

wg2 = 3,5 w 

wia = 2x67,5W 

' 

10.10.1955 

939 nay 

wa = 2x79,5 W 

wo = 96 w 

p = 7T ¢ 

4. 
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H.F, class C~anode aad screen grid modulation, two sys-
tems in push-pull 
Ii, F, claese C modulation d'anode et de grille-€cyan, deux 
systemes en push-pull 
RF ID.asae C Anoden= and Schirmgi ttermodulation, zwel Sy-
steme in Gegentakt 

Limiting values, continuous aervice 
C.C.S. Caract€ristiquea limite s,.aervice continu 

Grenzdaten, Dauerbetrieb 

Y = max. 2Qo Et~s 

Va = maz, 600 V Rgt =max, 50 kp3) 

Wia =max. 2x45 W Rgt =max, 25 kilo) 

Wa = max, 2x74 W V~ = max. 700 V 

Ia, = max, 2x92 mA 

vg2 =max. 30G v 

Wg2 = max.2x3,5 Wt) 

Wg2 =max. 2x2, 3 W2) r = max. 50o Atc[s 
-Vgt =max, 775 V Ya =max. 48o v 
Igt = maz. l 2z5 ms Wia = max. 2x33,5 W 

Operating conditions, continuous aervice 
C,C.S, Caract€riatiquea d'util isation,eervice continu 

Be triebadaten, Dauerbetrieb 

i = 60 250 We/s 

Va = 600 60o V 

Vg2 = 250 25o v 

Vgt = -80 .80 V 

Ia = 2x75 2x75 ma 

Ig2 = 20 18 mA 

Igt = 2x3.8 2x7,6 mA 

vgtp = to5 a3o v 

Wg2 = 5 4,5 W 

Wia = 2x45 2x45 W 

Wa 2x9,5 2213 YI 

Wo 77 64 W 

1  = 7Q 77 r 

m = 700 100 Q. 
vg~~pp = 90 90 v 

Wmod 45 45 W 
')Screen grid modulated via a choke 
La ille-Ecran modal€e ~ travers une bobine de chat 
a 3h~rQ,gitter moduliert fiber eine Drosselsoule 

2 ) 4 See page 6; voir page 6; ai ehe Seite 6 

to.lo.l9SS 939 tla6 5. 
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H. F, class C. anode and screen grld modulation, two sys-
tems in push-pull 
H.F. classe C modulation d!anode et de grille-€cran,deux 
systemes en push-pull 
HF Ifl.asse C Anoden- and Schirmgi ttez7nodulation, avei Sy-
steme in Gegentakt 

Limiting values, intermlttent service 
I,C,A.S, Carac t€ristiques limites, service intermittent 

Grenzdat en,~•aussetzender Betrieb 
f = max. 250 Ltc~s

Va = max. 600 V Rg1 =max. 50 1tQ3) 

Wia =max. 2x50 W Rg7 =max. 25 kR4) 

Na = max. 2x75 W Vlsf =max. too v. 

Ia = max. 2x700 mA 

vg2 =max. 30o v 

Wg2 =max. 2x4 W7) 

Wg2 maz. 2x.2,6 W2) 

-vg7 = max. 775 v f = max. Soo at a 

Ig7 =max. 2x5 mA Va = max. 480 V 

,Yis =max. 2x40 W 

Operating conditlona, intenni ttent service 
I .C.A.S, Caract€ristiquea d'utilisati on,service inteffiit~nt 

Betriebsdaten, ausaetzender Betrieb 
f = 60 250 Idc/s 
Va. 600 600 v 

Vg2 = 250 250 V 
Vg7 = -80 -80_V 
Ia = 2x83 ?x83 mA 
Ig2 16 76 mA 

Ig7 - 2x4 2x7,7 mA 

vg7 = 705 130 V 

Wg2p = 4 4 W 
Wia = 2x50 2x50 1Y 

Wa 2x70,5 2x14,5 N 

Wo = 79 77 W 

g  74 77 St 
m = ,GG ,GG ~ 
Vg2p = 90 90 v 

Wmod = 50 50 W 

7 )See page 5, voir page 5: aiehe Seite 5 
2 )For all other modulation methods 
Pour routes 1es au tres m€thodes de modulation 

3 
Fiir alle andere L^.o~ it ati onsart en 

4 
)Per systen; pai~ sy ~, dme; nro Systea 
)Per tube; par Lube ;pro Rohre 

939 77a7 

IV206 10.10.1955 
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~H .F. class C frec uency tri pl er, two systems Sn pueh-
pull 
H.F. classe C t_ipleur de frequence, deux syatemes en 
push-pull 
HF - Klasse C Frequenzverdreifacher, zwei Syateme in 
Gegentakt 

Limiting values 
Caract€ristiques limites 
Or enzdaten 

f = max. 250 R:c/s 

Va = max. 750 Y 

Pria =max. 2x60 W 

Wa = max. 2x20 W 

Za = max. 2x110 mA 

vg2 =max. 30o v 

Wg2 =max. 2x3,5 W 

-Vg1 = max. 175 V 

Ig1 =max. 2x5 mA 

Rg1 =max. _50 k4 

Vkf =max. 100 Y 

Operating conditions 
CaractEristiques d~utilisation 
Betriebsdaten 

f = max. Z00 R:Js 

Va =max. 600 v 

Wia = max. 2x 50 W 

~ = 6/2 6/2 q/t,3 m 

Ya = 500 400 q00 Y 

Yg1 = -150 -150 -150 V 

Yg2 = 250 250 250 Y 
I a = 2x60 2x73 2x65 mA 
Ig1 = 2x 3 2x2,5 2z 1,5 mA 
Igp = 10 tE 20 mA 

Vgtgt~p = 360 360 36o v 
wigt = 2x0,6 2x0,5 2x 0,3 W 

wg2 = 2,5 4 5 w 

'h'ig 2x3o 2x29 2x26 w 
Wa 2x20 2x20 2x20 w 
Wo = 20 18 12 yr 

'2 = 33 31 23 °r 

939 iia& 

2.2.1956 

7. 
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OQE 0640 

Pulse modu ator 
Modulateur par impulsion 
Impulsmodulator 

Limiting values 
Caracteristiques limites 
Grenzdaten 

Ya t ) =max. 7 kV 

VaP) =max. 8 kV 

Wa = max. 2x7,5 W 

Wia =max. zx3o W 

vg, t ) = max. a5o v 
Iap (Time = max. 1,2 µsec) = max. 

Iap (Time = max. 0,2 µsec) = max. 

Imp = max. 2x1 A 

w~ =max. 2x1,5 w 

-Vg,t )= max. 200 V 
vg,p = max. a5o v 
Ig,p = max. 2x1 A 

wg, =max. 2x0,5 W 
Vt~ =max. 100 V 

Time = max. 1,2 µsec 

SA- 
6A 

Pulse repetition rate 
Frequents des impulsions = max. 1250 c/s 
Impulsfl~equenz 

Duty Cycle, 
Cycle d'operation = max.0,0015 
Arbeitsperiode 

Operating conditions 
Caracterlstiques d'operatloa 
Kenndaten 

Ya = 

v~ = 
va, 
va,p

_ 
= 

tta = 
Iap = 
Timp = 

7 7 kV 

e5o 650 Y 
-zoo -zoo v 
a5o a5o v 
aoo t000 e 
5 6 A 

7,2 0,73 µsec 

Pulse repetition rate 
Frequents des impulsions = 7250 500 c/s 
Impulsi~-equenz 

Duty cycle, 
Cycle d'opera tion = 0,0015 0.000 065 
Arbeitsperiode 

Time of rise 
Temps de mont.ee - 0,01 µSec 
Ansteigzeit 

t)See page 9; voir page 9; siehe Seite 9 
2 )Due to transients 
Pour des tensions transit ofres 
Fair Ausgle Schsspannungen 

2.2.1956 
939 >>St e. 
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)The tube should be protected by sufficient DC resistance 
1n the supply circuit of the anode, the screen grid and 
the control grid, so Lhat in case of short-circuit the 
current is limited to 0.5 A in each circuit 

La tube doit 9tre protgge par des resistances ohmiques 
da valeur auffis ante dens les circuits fle 1'anode, de la 
grille-ecran et de la grille de commands, de sorts qu'en 
cas de court circuit le courant soft limits Bans cheque 
circuit a 0,5 A 
Me Rohre soli mittels ohmscher~Wideratande geniigender 
6rSase in den Anoden-, SChirmgitter- and Steuergitter-
leitungen ge achiitzt warden, so class bei Kurzschluas der 
Strom in ,,7 eder Ledtung suf 0,5 A begrenzt wiM 

2.z.a956 939 X506 9 
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L.F. class B amplifier and modulator without grid current 
Amplificatrice et modulatrice B.F. claese B sans courant 
de grille 
NF—Yerstarker ssnd Iodulator Rlasse B ohne Gitterstrom 

Limiting values 
Caracteristi ques limit es 
Grenzdaten 

Va = max. 600 '✓ 

Wia = max. 2x60 W 

Wa = max, 2x20 W 

Ia = max. 2x110 mA 

Vg2 = max. 300 V 

Wg2 = max. 2x3,5 W 

Rg1 = man, 50 k4 

Vkf = max. t00 V 

Operating conditions 
Caract dristiquea d'util is ation 
Betrie badaten 

Va > 

Vgt t) _ 

vg2 = 

Raa' = 

600 

—27,5 

250 

12,5 

450 

—27,5 

250 

10 

300 v 

—26 Y 

250- V 

6,5 k4 

Ygtgt~P = G 55' 0 55' ~5z V 

I8 = 2x20 2x62 2x20 2x58 2x20 2x56 mA 

Ig2 = 0,9 23 1,4 27 2,2 28 mA 

Wg2 = 0,2 5,8 0,4 6,7 0,6 7,0 w 

Wia = 2x12 2x37 2x9,0 2x26 2x6,0 2x16,8 W 

Wa 2x12 2xt2 2x9,0 2x8,5 2x6,0 2x5,6 W 

Wo = 0 50 0 35 0 22,5 w 

dtot = — 2,4 — 3.7 — '2,9 r 

9 = — 67,5 — 67,5 67 ~ 

t )Individual adJustment of the grid bias of each system 
is recommended 
I1 est recotomande de regler la polarisat loo negative de 
chaque systeme individuellement 
Es ward empfohlea die Gittervorspannung ,Jedes Systems 
einzela zu regeln. 

939 tags 
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L,F. class B amplifier and modulator with _grid current 
Ampl ificatrice et modulatoi ce B. F, classeB avec courant 
de grille 
NF-Verstdrker and Modulator Rlasse B mit Gitters trom 

Limiting values 
Caraetdristiques limStes 
Gren zdaten 

Vg = max, 600 V 

Wia =max. 2x60 W 

Wg = max. 2x20 W 

Ia = max. 2x110 mA 

vg2 =max, 30o v 

Yfgp =max, 2x3 5 W 

Igl =max. 2x5 mA 

Rgt =max. 50 k& 

vtce =max, too v 

Operating conditions 
Caractdristiques d'utilisatlon 
Betriebsdaten 

va
vgtl) 

Vg2 

Ras' 

_ 

= 

= 

600 

_25 

250 

8,0 

450 

-25 

250 

6,0 

30o v 

-25 v 

250 V 

4,0 kQ 

Vgtgt'p = ~ 78 0 76 0 75 v 

Ig = 2x25 2x700 2x25 2x97 2x25 2x94 mA 

Igt = 0 2x2,6 0 2x2,6 0 2x2,6 mA 

Ig2 = 7,2 26 1,9 28 2,8 28 mA 

Wigt = 0 2x0,1 0 2x0,1 0 2x0,1 W 

Wgz = 0,3 6,5 0.5 7,0 0,7 7,0 W 

Wig 2x15 2x60 2x71,2 2x43,5 2x7,5 2x28,2 W~ 

Wg = 2x15 2x17 2x11,2 2x13,5 2x7,5 2x9,7 W 

Wo = 0 86 0 60 0 37 W 

dtot = - 5 - 5 - 5 ~ 

a - 71,5 - 69 - 65>5 ~ 

1)Individual adjustment of the grid bias of each system 
is recommended 
I1 est rec ommande de regler la polarisation negative de 
chaque systeme individuellement 
Es ward empfohlen die Gittervorspannung ,cedes Systems 
e inzeln zu regela 

2.2.1956 939 1499 tt 

N 211 



TB 1.5/300 

TRIODE for use as H.F. and L.F. amplifier and osc iilator, 
suitable for grounded-grid circuits 

TRIODE pour utilisation comme amplificatrice H.F. .et H.F. 
et osc illatrice, propre aux circuits "grounded-grid" 

TRIODE zur Verwendung als H.F. and N.F. Yerstarker 
Oszillator, geeignet fur Gitterbasisschaltungen 

Cooling radiation/low velocity air flow 
Refroidissement: radiation/leger courant d'air 
Kiihlung Strahlung/schwacher Luftstrom 

Filament thoriated tungsten 
Filament tungstene thorie 
Heizfaden: thoriertes Wolfram 

Aeat ing direct Vp = 6,3 V 
Chauffage: direct 

If = 5>4 A Reizung : direkt 

Capacitances Ca = 0,7 pF 
Capacltes 
Kapazitaten 

Cg = 4,3 pF 

CaB = 5'2 BF 

Typical characteristics I+ = 25 
Carac teristiques typiques g (Ia 44 mA) 2,8 mq/V 
Kenndaten 

and 

~ Freq. C. telegr. C osc. H teleph. Can. mod. 

m Yc/s V 
(v~ 

W 
(w~ 

Ya 
(v) 

wo 
(w) 

Va 
(v) 

Wo 
(w) 

Ya 
(v) 

Ao 
(w) 

4 75 2500 390 2500 65 2000 204 

2000 295 2000 64 7500 153 

7500 270 1500 59 1000 95 

1000 726 

2 750 2500 376 

2000 282 

7 ,5 200 2000 798 

5.S.t959 
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Limiting values 
Caract 4ristiquea limitee 
Grenzdeten 

Va =max. 2500 V 

wa =max. t35 W t) 
Wg =max. t6 w 

Rg =max. 0,7 MS1 2 ) 

Rg =max. 0,2 MR 3) 

Ik =max. 250 mA 

Ikp = max. 7,6 A 

temperature of anode seal 
temp. de la sortie eup4rieure =max. 220 oC 
Tamp. des Anodeaver echlusses 

bottomtemperature 
SempErature du fond = max. t80 oC 
Bodeaiemperatur 

It ie necessary to direct a low velocity air flow on 
bottom and top seal it the valve ie used at or near 
maximum ratings at frequencies above 50 Mc/e 

I1 faut di tiger un 14ger courant d'air our le fond 
et la partie sup~rieure du tube, lorsqu'il eat uti-
lis4 ti ou prL•s de see caract€risti quee limitee auz 
Pr€quences supd rieures & 50 Mc/s 

tin echvacher Luftstrom auf den Boden uad den Ano-
denverechluee ist notwendig, wenn die Rohre bei odor 
nape den Grenadaten bei Frequenzen h8her ale 50 MAz 
b enutzt wi rd 

Mounting position: vertical with base up or down 
Montage vertical suet le pied en haut ou 

n bas 
Auf st elluag een:crecht mit Fuss oben crier unten 

t) Anode red hot, temperature - 850 oC 
Anode port4e su rouge, temp€tarots 850 °C 
Anode rot glilhend, Temperatur = 850 °C 

2) With fized grid bias; ~ polarisation fixes mit 
fester Gittervor spannung 

3) With automatic grid bias; ~ polarisation automa-
tique; m1t aut omati ether Git6ervorspannung 

9~9 2SOi a. 

5.5.1959 N2t3 



Dimensions in mm 
Dimensions en ram 
Abmessung en in mm 

9 475 

Base, culot, Sockel: GIANT SP. 

Clip 
Borne de conaezion 
Anechluaslclemme 

Socket 
Support 
Fassung 

40624 

40211/01 

Socket with grid connections grounded 
Support suet lea connexions de la grille 

mice A la terre 
Faseung mit geerdeten Gitteranechltlaeen 

Net weight 
Poide net 
Nettogewicht 

Shipping weight (5 valves) 
Poide brut 5 tubes 
Bxuttogewi cht 5 d'dhren 

9.9.1960 
N214 

7Z2 0163 

110 g 

3,5 kg 

TB 2.5/300 
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Operating conditions H.F. class C tel egraply 
Caract 6ri sti ques d'utili sation H.F. claese C t61€-
graphie 
Betrieb sdaten H.F. Klasse C Telegraphic 

z = 4 4 4 4 m 

Va = 2500 2000 1500 1000 V 

Vg = -200 -150 -710 -80 V 

Ia = 205 205 205 205 mA 

Ig = 40 40 40 40 mA 

vgp = 390 . Sao 30o z6o v 

Wig = t4 73 tt 10 W 

wia = 512 410 308 205 W 

Wa = t22 775 98 79 W 

Wo = 390 295 210 126 W 

n = 76 72 68 61,5 1~ 

Operating conditions H.F. class B telephony 
Caractdristiques d'utili sation H.F. classe B t€le-
phonie 
B et riebsdaten H.F. %lasso H Telephonic 

z = 4 4 4 m 

Va = 2500 2000 1500 V 

vg = -87 -67 -a5 v 

Ia = 77 97 720 mw 

Vgp = 100 100 100 V 

wie = 793 794 780 w 

Po'a = 728 730 727 W 

Pro = 65 64 59 W 

= 3a 33 33 R 

m 70o too too ~ 

Ig = 20 28 52 mA 

wig = 3,6 5,7 9.4 W 

939 2902 

9.9.1960 
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Operating conditions H.F. class C anode modulation 
Caract€ri sti ques d'utilisation H.F. classe C modula-
tion d'anode 
Betri eb sdaten H.F. Klasse C dnodenmodulation 

z = 47) 47) 47) m 

0a = 2000 1500 7000 V 

Dg -225 -180 -130 4 

Ia = 255 255 255 mA 

ig = 80 80 80 ma 

vgp 415 370 3zo v 

xig 30 27 z3 w 

Win = 570 382 255 W 

wa = toe 76 65 w 

xo = 408 306 790 w 

n = 80 80 74,5 ~ 

m - 100 700 700 g6 

Wmod = 255 797 726 w 

Operating conditions as A.F. class C oecillat or 
Caract€ri atiques d'utilisation comma oacillatri ce 
A.F. cla sae C 
Betri eb sdaten als H.F. %lease C Oazillator 

= 2t) 2t) 7,57) 
va 2500 2000 2000 

Ia 470 410 346 

Ig 80 80 So 

Rg = 2500 7875 1875 
Wia 7025 820 692 

Wa = 245 230 270 

Wig 28 26 26 

Wo = 752 564 396 

~ = 73 69 57 

7) Two valves; deux tubes; zwei RBhren 

4.4.7950 

V216 
939 2903 

m 

v 

mA 

mB 

fl
W 

x 

W 

x 

9~ 
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Operating conditions as H.F. class C Lscillatar £or 
high frequency heating and diathengy generators 
Caracteristi ques d'utilisation comma oscillatrice 
H.F. classe C pour chauffage d haute frequency et 
generateurs A.F, pour diathermia 
Betriebsdaten als A.F. ffiasse C Oscillator £tir Hoch—
frequenzheizung and Diathermiegeneratoren 

A. With anode voltage from single phase full wave 
rectifier without £filter 
Avec tension anodi qua de redresaeur monopha s8 
deux tubes sans filtre 
Idi.t Anodenspannung von Einphasen—Vollweggleich—
richter ohne Filter 

x = 7,3 m 

Ya 2000 v 7) 
Ia = 770 mA 

Ig = 34 mA 

Rg = 3750 4 

Wia = 420 E 

Wa = 720 H 

Wig = 70 R 

Wo = 290 W 
n = 69 ~ 

D. With anode and grid alternating voltage. Phase—
shi£t 780° between Va and Vg 
Avec tension alternative da 1'anode et de la 
grille. D6calage de phase antra Va et Vg = 1800
ti6.t Anoden— uhd Gitterwechselspannung: Phasenver—
schiebung zwi schen Va and Yg = 1800

x = 

va = 
7,3 

z5oo 
m 

vef£ 
Ia = 90 mA 

Ig 20 mA 

Rg 7700 fl

vg = 85 Ye£i 

Wia 255 W 

Na = 85 ~ 

Y!o = t70 W 

n = 67 °6 

7) SIlean value; velour moyenne; tdittelwert 

939 z9o4 

4.4.1950 N21' 
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Cperatirg conditions H.F.class C telegrapkly, grounded 
grid 
Caract6ristiquea d'utilisation H.P. clasae C tdlAgra-
phie, circuit "grounded-grid" 
Detriebsdatoa H.F. %lease C Tel egraphie, Gitterbasia-
achaltu:.g 

', = 31) 31) 31) 31) m 

Ya = 2500 2000 1500 1C00 V 
Yg -200 -150 -110 -80 V 
Ia = 410 410 410 410 mA 
Lg 80 80 80 80 mA 

YgP = 390 340 300 260 v 
wig = 158 136 118 1co w 
win = 1025 820 615 410 W 
wa = 245 230 195 158 w 

wo 2) 780+130 590+110 420+96 252+80 x 

n 3) = 76 72 68 61,5- ~ 

1) Two valves; deua tubes; zwei RBhrea 
2) Power transferred from driving stage included 

Y compris 1'6nergie~ transmi 6e de 1'6tage pr6-
amplificateur 
Einschliesalich der vom VorveratArker ubertragenen 
Leiatung 

3) Pure valve efficiency; rendemenL net du tube; refi-
ner AShrenwirkungsgrad 

6.6.1951 939 3559 
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L.F. class B amplifier and modulator 
Amplificatrice et modulatrice B.F. classe B 
Id. F.-Verstarker and ISod ulator Kla sss B 

Limiting values 
Caracteri stiquea limiter 
Grenzdaten 

Va =max. 2500 V 

Wa =max. 135 w 

Y1g =max. 16 W 

Ik =max. 250 mA 

Ikp = max. 1,6 A 

Operating conditions, two valves 
Caract6ristiquea d'utilisation, deux tubes 
B etrieb sdaten, zwei RBhren 

Va = 2500 2000 V 

Vg = -86 -65 V 

Raa = 18,2 72_,0 k4 

vggp = 0 47z o 394 v 

Ia = 2x30 2x178 2x30 2x208 mA 

Ig = 0 2x42 0 2x42 mA 

wig 0 2x7,8 0 2x7,3 w 

Wia = 2x75 2x445 2x60 2x476 w 

Y7a = 2x75 2x95 2x60 2x107 W 

Y~o = 0 700 0 630 W 

dtot = -~ 5,0 - 3,7 

'1 - 78,5 76 ~ 

Va = 1500 1000 V 

Vg = -46 -23 V 

Raa = 8,5 5~0 k4 

VgBp = 0 340 0 295 V 

Ia = 2x30 2x210 2x30 2x210 mA 

Ig = 0 2x40 0 2x40 mA 

wig = 0 2x6,1 0 2x5,4 W 

Wia = 2x45 2x315 2x30 2x210 w 

Wa 2x45 2x90 2x30 2x73 w 

Wo = 0 450 0 274 w 
dtot = - 2,9 - 2,2 ~° 
~ _ _ 77,5 - 65 ~ 

939 3558 8. 
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EXPLANATION OF FREQUENCY DISTRIBUTION DIAGRAM 

The diagram printed here of the radio spectrum has been drawn in accordance with the 
official "Table of Frequency ALLocations" of the International Telecommunications Union, 
as a result of the convention held 1n Atlantic City in 1947. 

From the map of the world chat goes with this article It can be seen that the distribution 
is in three Regions for which there are sepazate frequency divisions. -

Since only slight differences exist between the frequency disvlbutions of Reg. 2 and 
Reg. 3, both are combined in one column which holds good for the whole of Reg. 2. It has 
been possible to give the maiority of the differences for Reg. 3 in the list of special regula-
tions (figures In frequency diagram refer to the article o[ the same number). The remainder 
for Reg. 3 are: 
A. 3 500.... 3 900 kc/s Amateurs, Fixed and Mobile Service; 3 900. . . . 4000 kc/s 

Broadcasting; In addition: 3 900. .. .3 950 ke/a Mobile Airtraffic Service, and 3950 
..4000 kc/s Fixed Service. 

B. 4 438....4 650 kc/s Fixed and Mobile Service with the exception of mobile Air-traffic. 
C. S 430....5 480 kcls: the same as Reg. 1. 

At the right of the diagram the colour code B given. The notations used and the differences 
between the various services aze to be explained as follows: —
Fixed Service: this includes stations for telegraph and telephone communications, fac-

simile, telex, etc. 
Mobile Service: this includes uaffic between ships, aeroplanes and vehicles with land 

stations. 
Radio Navigation Service: this includes DF appazatus, beacon stations, Decea, Loran, etc., 

electronic altimeters, radar, etc. 
These services are further sub-divided into various kinds of stations, as shown by the 

colour code. 
TV stations also belong to the Broadcasting Service. The Amateur Service includes fixed 

as well as mobile amateur stations. 

ARTICLES BELONGING TO TILE DISTRIBUTION OF FREQUENCIES 
RESULTING FROM "•ATLANTIC CITY 1947'• *) 

The Sgures refer at the same time to the radio spectrum diagram. 
N.B. By "pazt of Africa" are understood the following countries: 

Union of South Africa, [he Territory of S.W. Africa, Northern-Rhodesia and 
Southern-Rhodesia. 
UK =United Kingdom (England, N. Ireland, Scotland and Wales). 

t) Limited to coastal telegraph stations using unntodula[e emissions (A 1 only). 

s) In Region 1, Australia and New Zealand, the frequency bands 70-72 kc/a and 84-86 kcls 
are reserved for the exclusive use of continuous wave systems of radio navigation. 

s) The development of long-distance radio navigation systems is authorized in this band, 
which will become exclusively aLLocated wholly or In Dart for the use of any one such 

•) The new regulations as applicable to the Amateur Service resulting from the 1959 Ad-
ministrative Radio Conference 1n Geneva effective from May 1st 1961 can be found 
on Dage 017 03' 



system as soon as it is internationally adapted. Other considerations being equal, Pre-
ference should be Hiven to the system regWring the minimum band-width Por wor(d-
wlde service and causing the least harmful interference to other services. If a pulse 
radio navigation system is employed, the pulse emissions must nevertheless be confined 
within the band, and must not cause harmful interference outside the band to stations 
operat[nY in accordance with the RoBWaUona. 
During [he experimental period prior to the international adaptation of any long-
distance radio navigation system in this band, the rights of exlstinII stations operating 
in this band w711 continue to be recognized. 

~) In Region 1. AustraUa and New-Zealand, the frequency bands 112-115 kcls and 126-
129 kcls are reserved for the exclusive use of continuous wave systems of radio navi-
eation. 

a) The frequency 143 kc/s is the calling frequency for stations in the marltlme mobile 
service using the band 110-160 kcls. The conditions for its use are prescribed in article 
33. 

e) Limited to ship stations (telegraphy exclusively). 

r) The toed service is authorized, provided no harmfW interference is caused to ship 
telegraphy in We North Atlantic and the Mediterranean areas. 

a) By special arrangement. 

o) The mazitime mobile service must not cause harmful interference to the reception of 
broadcasting stations within the boundaries of the national territories in which the 
broadcasting stations are situated. 

to) In the Union of South Africa, the territory under mandate of Southwest Africa, 
Northern-Rhodesia and Southern-Rhodesia, the band 160-200 ke/s is allocated for 
the fixed service and the band 200-285 kcls is allocated for [he aeronautical radio 
navigation and aeronautical mobile services. 

at) The necessary speclat arrangements which will be made by an Administrative Confer-
ence for the European Area of Region 1 will take into account the following consider-
a[fons: 
a. In [he western part of the European Area, the band 255-285 kcls wiU be used for 

the aeronautical radio navigation service. Additionally the United Kingdom will 
share Dortions of [he band with the marltlme mobile service. 

b. In the U.S.S.R. [he band 255-285 ke/s will be shared between the broadcasting 
and maritime mobile services. 

c. The Norwegian broadcasting stations a[ present working in the band 255-285 kc/s 
may continue [o do so if authorized by the above-mentioned Conference. 

tai Priority Is 87ven [o the aeronautical fixed service in northern areas which are subiect 
to auroral disturbances. 

tai Priority is given to the aeronautical radio navigation service in Region 2, China, 
India and Pakistan. 

t~) In the U.S.S.R., the band 315-325 kcls is used for the maritimeradio navigation service, 
04 while the remainder of Region 1 uses this band for [he aeronautical radio navigation 



service. The maritime radio navigation service will be operated so as not to interfere 
with the aeronautcal radio navigation service is the North Sea area. 
The aeronautical radio navigation service will be operated so as not to interfere with 
the maritime radio navigation service in the Black Sea and While Sea areas. 
The maritime radio navigation and aeronautical radio navigation services will be 
operated in accordance with a frequency assignment plan agreed by the various 
interested administrations [o avoid interference in [he Baltic Sea area. 

as) In Region 2, the aeronautical radio navigation service is permitted in the band 285-
325 kc/s, provided that no harmful interference is caused to the maritime radio navi-
gation service. 

18) In Region 3, the maritime radio navigation service has priority. 

t~) The aeronautical radio navigation has priority, except in New-Zealand. 

ta) In Regions 1 and 3, the frequency 333 kc/s is the general calling frequency for aircraft 
stations in the band 325-405 kc/s. 

t') This band is allocated exclusively to the aeronautical mobile and aeronautical radio 
navigation services. Nevertheless, in the European Area, subject to authorization 
by the regional agreement concluded by the next European Regional Broadcasting 
Conference and the conditions specified in that agreement, the administrations con-
cerned may place in the bands 325-365 kc/s and 395-405 kc/s [hose of the following 
broadcasting stations which will not cause harmful interference to the aeronautical 
mobile and aeronautical radio navigation services. 
The broadcasting stations now in operation in the whole of [he band 325-405 kc/s are: 

Banska Byatrica Finnmark 
Bergen Lulea 

ao) The fixed stations in Scandinavia now operating in the band 385-395 kc/s may continue 
[o do so by special azrangement. 

at) The frequency 410 kc/s is designated for the maritime radio navigation service (radio 
direction-finding). Other services shall not cause harmful interference to radio direc-
tion-finding. 

aa) The use of the band 405-415 kc/s by the radio navigation services is Bmited to radio 
direction-fording, except as indicated in a. and b. below: 
a. in the Baltic and North Sea areas [his band may also be used for me maritime 

radio navigation service for radiobeacon stations of mean power not exceeding 
10 watts and subject to no[ causing harmful interference to radio dtrection-fording; 

b. in [he U.S.S.R. [his band may also be used for [he aeronautical radio navigation 
service on the basis of not causing harmful interference [o the service provided by 
[he existing radio direction-fording stations and [he radiobeacon stations referred 
[o in subsection a. above. 

aa) In Region 2, in addition to the provisions of Note 21, [he aeronautical radio navigation 
service has priority over the aeronautical mobile service, 

aa) The band 415-490 kc/s is allocated exclusively to the maritime mobile service on a 
world-wide basis, and the band 510-525 kc/s is allocated exclusively [o that service in 
Region 1, Nevertheless, in the European Area, subject to authorization by the regional 
agreement concluded by the next European Regional Broadcasting Conference and OS 



to the conditions specified in [ha[ agreement, the adminlsvations concerned may 
place in [he bands 415-485 ke/s and 515-525 ke/s such of [he following broadcasting 
stations as will not cause harmful interference to the maritime mobile service 

Geneva Oes[ersund 
Hamar InnsbrOck Oulu 

a 6) Limited to telegraphy. 

a°) The frequency 500 kc/s is the international disvess and calling frequency. The con-
ditions for its use aze prescribed in article 33 of the Atlantic City 1947, Radio Regu-
lations. 

av) In Region 3, the maritime mobile service has priority in the band 510-525 ke/s. 

ae) In the Union of South Africa, the territory under mandate of Southwest Africa, 
Northern-Rhodesia and Southern-Rodesia, the band 525-535 kc/s is used for mobile 
service. 

sa) In the territory of [he U.S.S. R., the band 1 560-1 605 kc/s is shared with [he fixed 
service. In the European Area, the 5xed service in [he U.S.S.R. and the broadcasting 
service in the neighbouring countries operate subject to the condition of avoiding 
harmful interference on a reciprocal basis. 

so) Special arrangements will determine the conditions of operation of stations of the 
fixed and mobile services in order to protect these services from mutual-harmful 
interference, having special regard [o [he dif5culties of operation of the maritime mobile 
service. 

at) In the band 1 715-2 000 kc/s, Austria, Ireland, the Netherlands, Northern-Rhodesia, 
Southern-Rhodesia, Switzerland, the Union of South Africa and the United Kingdom 
may assign up to 200 kc/s for the amateur service, provided that the mean power of 
any amateur station does not exceed 10 watts and that no harmful interference is 
caused [o [he authorized services of other countries. 

89) The operation of Loran radionavlga[ion stations is authorized temporarily on f 950 
kc/s ([he band occupied being 1 925-1 975 ke/s) provided that, except for [he stations 
comprising the North-East Atlantic Loran System (north of (atltude 55° N), the estab-
lishment and operation of specific Loran stations shall be the subject of special arrange-
ments among adminisvations having operations that would be affected. All practicable 
measures shall be taken to reduce harmful interference from Loran vansmissions [o 
other services to which Lhls band or adjacent bands are allocated. 

as) In any particular area the Loran system of radio navigation operates either on 1 850 
or 1 950 ke/s, the band occupied being 1 800-1 900 kc/s or 1 900-2 000 ke/s. 
Any of the authorized services may employ whichever of these two bands is not 
required for Loran, on condition that they do not cause harmful interference to Loran. 

89) The frequency 2 182 kc(s is the distress and calling frequency for the maritime mobile 
service (telephony). The interested adminisvations will ensure, by special arrangement 
where necessary, [ha[ an adequate guardband Is Drovlded. The conditions for the use 
of [his frequency are prescribed in article 34. 

an) For the explanation of the terms "Aeronautical Mobile (R)" and "Aeronautical 
Mobile (OR)" see G and H. (The text of these sections commences on page 12 of this 
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ae) For [he conditions o[ use of this band by the broadcasting service see A, B, and C-F. 
(The text of these sections commences on page 12 oC this bookie[ under Atlantic City 
Footnotes.) , 

a~) In Region 2, Drovlsion will be made for coastal telegraphy in the maritime mobile 
service by special azrangement. 

as) The standard frequency is 2 500 kcls. 

sa) Special arrangements will determine the conditions of operation of stations of the 
fixed and mobile services in order to protect these services from mutual harmful inter-
ference havinB special regard to the difficulties of operation of the maritime mobile 

- service and also to the needs of [he fixed service in certain areas. 

°0) In the U.S.S. R., in the bands 4063 - 4 133 kc/s and 4 408 - 4 438 kc/s, fixed stations 
of limited power may operate provided [hat, in order to minimize the possibility of 
causing harmful interference to [be maritime mobile service, they are situated at least 
600 km from the coast. A limited power station is one whose power and antenna 
characteristics are so adjusted [hat the field strength established at any point in any 
direction does no[ exceed that obtainable with anon-directive antenna and a peak 
power of 1 kilowatt. 

41) In addition to the provisions of 40, the band 4063 - 4 438 kcls may be used, exception-
ally and on the essential condition that harmful interference is not caused to the mari-
time mobile-service, by fixed stations of mean power not exceeding 50 watts communi-
cating only within the national boundaries of the counvies concerned. At the time of 
notification of these cases, the attention of the International Frequency Registration 
Board is drawn to the above condition. 

°a) The standard frequency is 5 000 kc/s. 

°a) The band 6 200 - 6 525 ke/s may be used, exceptionally and on the essential condition 
that harmful interference is not caused [o the maritime mobile service, by fixed stations 
of mean power not exceeding 50 watts communicating only wt[hin the national bound-
aries of the countries concerned. At the time of notification of these cases the attention 
of the International Frequency Registration Board is drawn to the above condition. 

44) In Region 1, the use of the band 7 100 - 7 150 kc/s by the amateur servlse Is authorized 
provided that no harmful interference is caused to the broadcasting service. However, 
in the Union of South Africa and [he territory under mandate of Southwest Africa, 
the band 7 100 - 7 150 kcls will be used exclusively for the amateur service. 

°s) In Australia and Indonesia, the band 7 100 - 7 150 kc/s and in China and New 7Paland, 
the band 7 100 - 7 300 kc/s may be allocated to the amateur service. The administra-
tions of the countries mentioned in [his note shall take all practicable steps to avoid 
causing anv harmful interference to the broadcasting service and w)LL ensure that 
amateur stations do not use a peak power exceeding 100 watts. If, however, harmful 
Interference to the broadcasting service is experienced, these administrations will 
consider reducing the use of these bands by the amateur service. 

+°) Between 8 615 and 8 815 kc/s. the U.S.S.R. will meet their special requirements for 
[he fined service with due regard to [echNcal provisions (power, location, antenna, 
etc.) with a view to minimizing the poss)bWty of harmful interference with the maritime 
mobile service. Coss[ stations in the maritime mobile service will also have due rogazd 07 



to techncal provisions (power, location, antenna, etc.) with a view to miNmlzing the 
poasibility of harmful interference with the fixed service in the U.S.S.R. The Inter-
national Frequency Registration Board will be consulted regarding these arrange-
ments. 

4i) The standard frequency is 10 000 ke/s. 

9B) In the U.S.S.R., the band 11 400-11 450 kcls is used for [he aeronau[Icai mobile (OR 
service on a shazed basis. 

"v) Between 12 925 and 13 200 ke/s, the U.S.S.R. will meet their apecial requirements for 
[he fated service with due regard to technical provisions (power, location. antenna, 
etc.) with a view to miNmizing the posaibiU[y of harmful interference wIW the mari-
time mobile service. Coast stations in the maritime mobile service wilt also have due 
regard to technical provisions (power, location, antenna, etc.) with a view to miNmlzing 
the possibility of harmful interference with [he fixed service in the U.S.S.R. The 
International Frequency Registration Boazd will be consulted regarding these arrange-
ments. 

so) The frequency 13 560 ke/s is designated for industrial, seienUfte and medical purposes. 
Emissions must be conftned within the limits oft 0.05% of this frequency. Radio 
communication services operating within these limits must accept any harmful inter-
ference that may be experienced from [he operation of industrial, scientific and medi-
cal equipment. 

^[) In the U.S.S.R., [he band 14 250-14 350 kc/s is also allocated [o the fixed service. 

69) The standard frequency is 15 000 ke/s. 

6S) Between 17 160 and 17 360 kc/s, the U.S.S.R. will meet their special requirements for 
the fixed service with due regard to technical provisions (power, location, antenna, 
etc.) with a view to miNmizing the possibility of hazmful interference with the mari-
time moblle service. Coast stations In the maritime mobile service wi0 also have due 
regard [o technical provisions (power, location, antenna, etc.) with a view [o minimizing 
[he possibility of harmful Interference with the fixed service In the U.S.S.R. The 
International Frequency Registration Board will be consulted regazding these arrange-
ments. 

sa) The standard frequency is 20 000 kcls. 

ss) Inter-ship telegraphy in the maritime moblle service is permitted in the band 23 350-
24 000 kcls. 

so) The standard frequency is 25 000 kc/a 

6~) The frequency 27 120 kc/s is designated for industrial, scientlfle and medical Durpoaes. 
Emissions must be conftned within the limits o[ t 0.6 % of that frequency. Radio 
communication services operating within these limits must accept any harmful inter-
ference that may be experienced from the operation of industrial, scientific and medical 
equipment. 

se) In Region 2, Australia, New Zealand, the UNon of South Africa and the territory 
under mandate of Southwest Africa, [he amateur service will operate within the band 
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s") In the U.S.S.R., the band 29.7-30 Me/s is allocated addhlonally to the aeronautical 
mobile service. 

B0) In Australia, the band 29.7-31.7 Mc/s is allocated to the aeronautical radio navigation 
service. 

°') In [he V.S.S.R., the band 30-31.7 Me/s is allocated [o the radio navigation service. 

ea) lye frequency 40.68 Mc/s is designated Cor industrial, scientific and medical purposes. 
Emissions must be confined within the limits oft 0.05% of that frequency. Radio 
communication services operatin8 within those limits must accept any harmful inter-
ference that may be experienced from [he operation of industrial, scientific and medical 
Equipment. 

88) In Region 1, the aeronautical radio navigation service may be accommodated in [he 
band 31.7-41 Me/s. The operation of standard beam approach equipment, as described 
1n J, is to be Protected by special artangement. (The text of this section commences 
on page 12 of this booklet under Atlantic Clty footnotes.) 

sa) ~ the UNon of South Africa, the territory under mandate of Southwest Arica, 
Northern-Rhodesia and Southern-Rhodesia, the band 4144 Mc/s is allocated to the 
aeronautical radio navigation, fixed and mobile services; the bands 44-50 Mels and 
54-68 Me/s are allocated for [he fixed and mobile services in addition to the broad-, 
casting service, the band SO-54 Mc/s being used exclusively for the amateur service. 

fiS) In the United Kingdom, the band 66.5-68 Mc/s may be used for the Oxed and land 
mobile services under local arrangement with France, in order to avoid mutual harm-
fulinterference. 

"") In the U.S.S.R., the~band 68-72 Me/s is allocated for the broadcasting service. The 
aeronautical radio navigation service in other countHes and [he broadcasting service 
in [he U.S.S.R. are sub)ect to local arrangement, in order to avoid mutual harmful 
interference. 

B 9) In China, [he bands 68-72 Mc/s and 76.88 Mc/s are allocated to the broadcasting, 
fixed and mobile services. 

°B) In France and the U.S.S.R., the band 72-72.8 Mc/e is allocated to the amateur service. 

"") In India, the bands 70.72.8 Mc/s and 76-85 Mcls are allocated exclusively to the 
broadcasting service. 

°0) The frequency 75 Mc/s is designated for aeronautical marker beacons. In Region 1, 
the guazdband is t 0.2 Mc/s; in Regions 2 and 3, t 0.4 Mcls. 

") In the U.S.S.R., the band 76.108 Mc/s Is allocated to the broadcasting service. 

r9) The broadcasting service in the U.S.S.R. and the radio navigation service in neigh-
bouring countries are sublect to local arrangement as regards avoiding mutual harm-
ful Interference. 

r°) In the United Kingdom, the band 85-90 Mc/s Is allocated [o the maritime radio navi-
gation service on a share basis. 09 



~~) In Australia and New Zealand, the band SS-90 Mc/s is allocated to the maritime radio 
navigation service. 

ra) In China, the band 88-108 Me/s Is allocated to [be broadcasting and fixed services. 

ta) In France, India and the United Kingdom, the meteorological aids service may be 
operated in the band 94.5-95 Mc/s. 

rr) In the United Kingdom, the fixed and land mobile services may be operated in the 
band 95-100 Mc/s. 

~°) In India, the band 95-97.5 Mc/s is allocated to the fixed and mobile services. 

ra) In the Union of South Africa, the territory under mandate of Southwest Africa, 
Northern-Rhodesia and Southern-Rhodesia, the band 100-108 Mcls is allocated to 
the broadcasting service and the bands 132-144 Mc/s and 146-174 Me/s (or the fixed 
and mobile services. 

eo) In Australia, the band 100-108 Me/s is allocated to the aeronautical mobile (OR) ser-
vice until required for the broadcasting service, and in New Zealand it is allocated 
for the broadcasting and mobile services. 

st) The frequency 121.5 Mc/s is the aeronautical emergency frequency in this band. 

ea) In Australia and New Zealand, the bands 132-144 Mcls and 148-156 Mcls are suo-
ca[ed exclusively to the aeronautical mobile (OR) service. 

ea) In Region 1, the meteorological aids service may be operated in the band 151-154 Me/s. 

a^) The frequency 156.80 Mc/s is designated for world-wide use for safety. calling and 
intership and harbour control communications in [he maritime mobile service (simplex 
telephony). Any other use of [his frequency should be avoided in areas where such 
other uae is liable to cause harmful interference [o the maritime mobile service. The 
interested administrations will ensure, by special azrangemen[s where necessary. that 
an adequate guard-band is provided. In Region 2, its use for this purpose will be 
restricted to the frequency-modulated type of transmission (F3), and It is strongly 
recommended that the same type of transmission be adapted for this purpose In 
Regions 1 and 3. 

ea) In France, the band 162-174 Me/s is allocated to the broadcasting service. 

ea) In Australia, the band 170-178 Mc/s is allocated to [he aeronautical radio navigation 
service. 

s~) In the United Kingdom, the band 174-200 Mc/s is also allocated to the fixed service, 
and the band 200-216 Mc/s is allocated [o [he aeronautical radio navigation service. 

sa) Ia the Union of South Africa, the territory under mandate of Southwest Africa, 
Northern-Rhodesia and Southern-Rhodesia, the band 174-216 Mc/s is also allocated 
to the fixed and land mobile services. 

sh In the United Kingdom, distance measuring equipment wlll be operated in [he band 
200-235 Mc/s until such time as world standardization at 1000 Mc/s has been ac-

010 compllshed. 



°0) In the U.S.S.R., the band 216-260 Mc/s is allocated to the radio navigation service. 

B1) In the Union of South Africa, the territory under mandate of Southwest Africa, 
Northern-Rhodesia and Southern-Rhodesia, [he band 220-225 Mcls is allocated to 
the amateur service. 

°S) In Ch1na, [he band 200-216 Mc/s is allocated to the broadcasting, toed and mobile 
services, and the bands 216-220 Mcls and 225-235 Mc/8 for the Cued and mobile 
services, the band 220-225 Me(s being allocated to the amateur service. 

B8) In Region 2, distance measuring equipment in the aeronautical radio navigation ser-
vice may be operated in the band 220.231 Mc/s until the 1st January 1952, in accord-
ance with appropriate bilateral or multilateral azrangements. 

84) The meteorological aids service (radio-sonde) may be operated In the band 400-420 
Mc/s. 

p6) In the U.S.S.R., the band 412-460 Mc/s is allocated to the radio navigation service. 

D8) In the band 420-460 Mc/s, the aeronautical radio navigation service has priority. The 
other services are admitted to this band only on condition that harmful interference is 
not caused to the aeronautical radio navigation service. 

°~) In Region 2, the allocation to the aeronautical radio navigation service in the band 
420-460 Me/s is temporary and is exclusively for altimeters. 

°8) In Region 2, the frequency 915 Mc/s is designated for industrial scientific and medical 
purposes. Emissions must be confined within the limits o[ t 25 Mc/e of [hat frequency. 
Radiocommunication services operating within those limits must accept any harmful 
interference that may be experienced from [he operation of industrial, scientific sad 
medical equipment. 

°B) In France and Italy, the band 585-685 Mcls is allocated to the feed and broadcasting 
services. 

too) In Region 2, the feed service may operate in the band 890-940 Mcls. 

tot) In the U.S.S.R., [he band 1 215-1 300 Mc/s is allocated to the fixed service, Drimarlly 
for relaving television. 

toa) In Region 2, the band 1 300-1 600 Mcls is intended for an integrated system of elec-
tronic aids to air navigation and traffic control. Administrations of the other Regions 
should envisage the possibility of [he future applleatlon of such a system on a world-
wide basis. 

toa) In the U.S.S.R., tite band 1 300-1 600 Mcls fa allocated to the aeronautical radio 
asvigation service. 

toa) ~ Regloa 2 and the United Kingdom, the use of the band 1 300-1 365 Mc/s is restricted 
to surveillance radar. 

toa) ~ Regions 1 and 3, the meteorological aids service may be operated in the band 
1 700-1 750 Mcla 011 



108) In Region 2, Australia, New Zealand, Northern-Rhodesia, Southern-Rhodesia, the 
Union of South Africa, [he territory under mandate of Southwest Africa, and [he 
United Kingdom, the frequency 2 450 Mc/s is designated for Industrial, scientific 
and medical purposes. Emissions must be confined within the limits off 50 Mcls of 
[ha[ frequency. Radiocommunication services operating within these limits mus-
accep[ any harmful interference that may be experienced from the operation of indus-
trial, scientific and medical equipment. 

10~) In the U.S.S.R., the band 2 450-2 700 Mc/s Is allocated to the aeronautical mobile 
and [he aeronautical radio navigation services. 

[o") The meteorological aids service may be operated in the band 2 700- 2900 Mc/s. 

toe) The band 3 246-3 266 Mc/s Is designated for racons. 

tto) In the band 2900-3 300 Mc/s shipborne radar In merchant ships is confined with the 
band 3000-3 246 Mc/s. 

ttt) In China, the band 4 200-4 400 Me/s may be used for [he fixed service provided [hat 
harmful interference is not caused to the aeronautical radio navigation service. 

tis) The band 5 440-5 460 Mc/s is designated for racons. 

tte) In the band 5440-5 650 Mc/s, shipborne radar in merchant ships Is confined within 
the band 5 460-5 650 Me/s. 

"'h In Region 2, Australia, New Zealand, Northern-Rhodesia, Southern-Rhodesia, the 
Union of South Africa, the territory under mandate of Southwest Africa, and [he 
United Kingdom, the frequency 5 850 Mc/s is designated for Industrial, scientific and 
medical purposes. Emissions must be confined within the limits oft 75 Mc/s of that 
frequency. Radio communication services operating within [hose limits must accept 
any harmful interference [ha[ may be experienced from the operation of industrial, 
scientific and medical equipment. 

~~s) In [he U.S.S.R., [he band 6 900-7 050 Me/s may be used for the meteorological aids 
service. 

tte) The band 9 300-9 320 Mc/s is designated for racons. 

ttt) In the band 8 500-9 800 Mc/s shipborne radar In merchant ships is confined within the 
band 9 320-9 500 Mc/s. 

A In principle, the power of broadcasting stations which employ frequencies below 
5 060 kc/a must not exceed (except in the band 3 900- 4000 kc/s) a value which 
permits of maintaining economically an effec[Ive national service of good quality 
within the limits of the country concerned. 
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B The use by the broadcasting service of the bands listed below Is restricted to the 
Tropical Zone as defined In E: 

2 300-2 498 kc/s (Region D 
2 300-2-495 kc/s (Regions 2 and 3) 
3 200-3 400 kc/s (All Regions) 
4 750-4 995 kc/s (All Reglona) 
5 005-5 060 kc/s (All Regions) 



C Broadcasting fn The Troptco( Zone. 

D In these Regulations, the expression "broadcasting in [he Tropical Zone" indicates 
a type of broadcastin8. for internal national use in counMes in [he zone defined in E, 
where it may be shown that because of difficulty of high atmospheric noise level and 
propagation it is not possible to furnish economically a more satisfactory service 
through the use of low, medium or very high frequencies. 

E The Tropical Zone (see appendix 16) is defined as: 
a) the whole of that area in Region 2 contained between [he Tropics of Cancer and 

Capricorn; 
b) the whole of that area in Regions 1 and 3 contained between the pazallels 30° 

North and 35°South, with the addition of the area contained between the meridi-
ans 40° Eaet and 80° East of Greenwich and [he parallels 30° North and 40° 
North; 

c) [be zone may be extended, 3n Region 2, to parallel 33°North, sublet[ to appropri-
ate special arrangements between the countries concerned 3n that Region. 

F The broadcasting service operating inside the Tropical Zone, and other servlcq 
operating outside the Zone, are subiect to the provision of 90. 

G Frequencies is any band allocated to the aeronautical mobile (R) service are reserved 
for communications between any aircraft and those aeronautical stations primarily 
concerned with the safety and regularity of flight along national or international 
civil air routes. 

H Frequencies in any band allocated to the aeronautical mobile (OR) service are 
reserved for commuNcations between any aircraft and aeronautical stations other 
than those primarily concerned with High[ along national or international civil air 
routes. 

Standard beam aDProach equipment. to be accommodated in [he band 31.7-41 Mc/s 
in Region 1, consists of a locallur and markers used to assist aircraft in making 
landing approach. 
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For the allocation of frequencies the world has been subdivided into three Regions: 

Re61on 1 
Region I tncludes [he area limited on the Eas[ by line A (lines A, B and C are defined 

below) and on [he West by line B, excluding any of [he territory of Iran which tles between 
these limits. It also Includes that part of the territory of Turkey and the Union of Soviet 
Socialist Republics Irine outside of these limits, the territory of the Mongolian People's 
Republic, and the area to the North of [he U.S.S.R. which lies between lines A and C. 

Region 2 
Region 2 includes the area limited on the East by line B and on the West by line C. 

Region 3 
Region 3 Includes the area limited on the East by iine C and on the West by line A, 

except the territories of the Mongohan People's Republic, Turkey, the territory of the 
U.S.S.R. and the area to [he Nonh of the U.S.S.R. It also includes that pazt of the territory 
of Iran lying outside of those limits. 

The lines A, B, and C aze defined as follows: 
Line A: Line A extends from the North Pole along meridian 40° Bast of Greenwich to 

parallel 40° North; thence by great circle aze to the intersection of meridian 60° 
East and [he Tropic of Cancer; thence along the meridian 60° East to the South 
Pole. 

Line B: Line B extends from the North Pole along meridian 10° West of Greenwich to 
Its intersection with parallel 72° North; thence by great circle arc to the Inter-
section of meridian 50° Weat and paralle140° North; thence by great circle aze to 
the intersection o[ meridian 20° West and parallel 10° South: thence along meN-
dian 20° West [o [he South Pole. 

Line C: Line C extends from the North Pole by great circle arc to the intersection of 
Darallel 65° 30' North with the international boundary in Behring Strait; thence 
by great circle arc to the intersection of meridian 165° East of Greenwich and 
pazallel 50° North: thence by great circle aze [o [he intersection of meridian 170° 
West and paza11e110° North: thence along parallel 10° North to its Intersection 
with meridian 120° West, thence along meridian 120° West to the South Pote. 
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Chart of Regions as Defined in Table of Frequency Allocations 
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NOTE: 
The new regulations as applicable [o the Amaceur Service resulting from [he 1959 Ad-

ministrative Radio Conference 1n Geneva effective Crom May 1st 1961 are tabulated below. 

Reston 1 Region 2 Reston 3 

1800-2000 Kc/s 
In Austria, Denmark. 
Finland, Ireland, Neth-
erlands, F.R of Ger-
many, Rhodesia and 
Nyasaland, United 
KinHdom, Switzerland, 
Cuchoslavakia and the 
Union of South Africa 
and Tettitory of South 
West Africa, adminis-
trationa may allocate 
up to 200 Kc/s to their 
amateur service within 
the band 1715-2000 
Kc/s. However, when 
afiocatins bands within 
[his range to their ama-
teur service, adminls-
trationsshall, after pHor 
consultation with ad-
minlstrationa of neish-
bourinB counulea, take 
such steps as may be 
necessary [o prevent 
harmful interference 
from their amateur ser-
vice [o [he fixed and 
mobile services of other 
countries. The means 
power of any amateur 
station shall no[ exceed 
10 watts. 

1800-2000 Kc/s 
Amateur, fixed, 
Mobile except aeronautical mobile 
Radio Navlsation 

In Reston 2 the LORAN system has priority. 
Other services to which the band is allocated may use 
any frequency in this band provided [hat they do not 
cause harmful Interference to the LORAN system. 

In Reston 3 the LORAN sysum in any particular azea 
operates either on 1850 or 1950 Kcla, the bands occu-
pied being 1825-1875 Kcls and 1925-1975 Kc/s respec-
tively. Other services to which the band 1800-2000 Kcls 
Is allocated may uae any frequency therein on condi-
tion that no harmful interference is caused to the 
LORAN system operating on 1850 or 1950 Kc/s 

3500-3800 Kc/s 
Amateur fixed, mobile 
except aeronautical 
mobile 

85004000 Kc/s 
Amateur, pied, mobile 
except aeronautical 
mobile (R) 

3500-3900 Kc/s 
Amateur, fixed, mobile 
In Australia the band 
3300.3700 Kc/a is allo-
cated to the amateur 
service; the band 3700-
3900 is allocated to [he 
fixed and mobile services. 
In India, the band 3500-
3890 Kc/s is allocated 
to the fixed and mobile 
services; the band 3890. 
3900 Kc/s 1s allocated to 
[he amateur service. 
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Region I Region 2 ReSion 3 

7000-7100 Kc/s 
Amateur 

7000-7300 Kc/s 
Amateur 

7000-7100 Kcls 
Amateur 

14000-14350 Kcls 
Amateur 
Ia the U.S.S.R., the 
band 14250.14350 Kc/s 
is also allocated to the 
Sxed service. 

14000-14350 Kc/s 
Amateur 

14000-14350 Kcls 
Amateur 

21000-21450 Kc/s 
Amateur 

21000.21450 Kc/s 
A[nateur 

21000-21450 Kc/s 
Amateur 

28000-29700 Kc/s 
Amateur 

28000-29700 Kc/s 
Amateur 

28000-29700 Kc/s 
Amateur 

50-54 Mcls 
Only allocated to ama- 
[ears in Rhodesia, Nya- 
saland, Congo, Ruanda 
Urundi, Union of South 
Africa and Territory of 
of SouW West Africa 

50-54 Mc/s 
Amateur 
In Australia, the band 50-54 Mc/s Is allocated to the 

fixed, mobile and broadcasting services; the band 56-58 
Mc/s is allocated to the amateur service. 

144-146 Mc/s 
In Australta, the band 132-144 Mc/s !s allocated to the aeronautical mobile service until 

1st July 1963, after which date, the band 132-146 Mc/s will be allocated to the broad-

casting service and the band 148-150 Mc/s will be allocated to the amateur service. 

146-148 Mc/s 
Amateur• 
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220-225 Mc/s 
Only allocated to ama-
teurs in Rhodesia and 
Nyasaland 

220-225 Mcls 
Amateur 
Radiolocation 

430-440 Mc/s 
Amateur 
Radiolocatioa 
In the United Kiagdom 
the band 420-450 Mc/s 
is allocated on a primary 
basis to the radioloca-
tion service and on a 
secondary basis [o We 
amateur service 

42D-450 Mc/s 
Radiolocation 
Ama[eur 



Region 1 Region 2 Region 3 

1215-1300 Mcls 
Radiolocation 
Amateur 
In the F.R. of Germany, the band 1250-1300 Mc/s is allocated to the amateur service. 

2300-2450 Mc/s 
Fixed 
Amateur 
Mobile 
Radlolocatlon 
In the United Kingdom 
the band 2300-2450 Mc/s 
is allocated on a primary 
basis to the radioloca-
don service and on a 
secondary basis to Ute 
amateur, fixed and mo-
bile services. In the 
F.R. of Germany, [he 
band 2300-2350 Mc/s is 
allocated to the amateur 
service aad [his service 
1s excluded from [he 
band 2350.2450 Mc/s 

2300-2450 Mc/s 
Radiolocation 
Amateur 
Fixed 
Mobile 
In India, Japan and Pakistan [he band 2300-2450 Mc/s 
is allocated on a primary basis to the fixed mobile and 
radiolocation services and on a secondary basis to the 
amateur service. 

3400-3475 Mc/s 
In Aus[Ha, Israel, Neth-
erlands, F.R. of Ger-
many and the UNted 
Kingdom this band is 
allocated on a second-
ary basis to amateurs. 

3300.3500 Mc/s 
Radiolocation 
Amateur 

5650.5850 Mcls 
Radiolocation 
Amateu[ 
In the F.R. of Getmany, the band 5650-5775 Mc/s is allocated [o [he amateur service and 
the band 5775-5850 Mc/s Is allocated to the axed service. 

5850-5925 Mc/s 
Radiolocation 
Amateur 

10.000.10.500 Mc/s 
Radiolocation 
Amateur 
In the F.R. of Germany and Switzerland, the band 10.000-10.250 Mc/s is also allocated 
[o the fixed and mobile services; the band 10.250-10.500 Mcls Is allocated to the amateur 
service. 

21.000-22.000 Mc/s 
Amateur 019 
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INTERNATIONAL RADIO AMATEUR PREFIXES IN ALPHABETICAL ORDER 
(This list is not valid for DXCC) 

AC3 SIKKIM FM7 MARTINIQUH 
AC4 TIBET FOS FRENCH OCEANIA 
ACS BHUTAN FPS MIQUELON & ST. 
AP PAKISTAN PIERRE IS. 
BV FORMOSA FQS MIDDLH CONGO 
BY, (C) CHINA FR7 REUNION ISLAND 
C9 MANCHURIA FS7 SAINT MARTIN 
CE CHILE FUS NEW HEBRIDHS 
CM-CO CUBA FW8 WALLIS & FUTUNA 
CN MOROCCO ISLANDS 
CN9 MOROCCO (Zona Norte) FY7 FRENCH GUIANA 
CP BOLIVIA 6 ENGLAND 
CR4 CAPE VERDE ISLANDS GC CHANNEL ISLANDS 
CRS PORTUGUESE GUINEA GD ISLB OF MAN 
CR6 ANGOLA GI NORTHERN IRELAND 
CR7 MOZAMBIQUE oM SCOTLAND 
CR8 GOA Q~ortuguese India) GW WALES 
CR9 MACAO HA HUNGARY 
CRIO TIMOR ISLAND (Port.) HB SWITZERLAND 
CT1 PORTUGAL HC HCUADOR 
CT2 AZORES ISLANDS HC8 GALAPAGOS ISLANDS 
CT3 MADEIRA ISLANDS Hfi9L LDICHTENSTEIN 
CX URUGUAY HH HAITI 
DL GERMANY HI DOMINICAN REPUBLIC 
DU PHILIPPINE ISLANDS HK COLOMBIA 
EA SPAIN HM, HL9 KOREA 
EA6 BALEARIC ISLANDS HP PANAMA 
EA8 CANARY ISLANDS HR HONDURAS 
EA9 SPANISH SAHARA HS THAILAND 
EAe SPANISH GUINEA Hv VATICAN CITY 
EI IRELAND HZ SAUDI ARABIA 
EL LIBBRIA I ITALY 
EP IRAN IS SARDINIA 
ET2 HRITREA IT SICILY 
ET3 ETHIOPIA JA JAPAN 
F FRANCE JTI MONGOLIA 
FA ALGERIA JY JORDAN 
FB8 MADAGASCAR JZe NETHHRLANDS 
FC CORSICA NHW GUINEA 
FD8 TOGO K UNITED STATES 
FE8 CAMEROONS KA U.S. PERSONNEL IN 
FF4 IVORY COAST JAPAN 
FFS DAHOMEY KAg IWO LIMA ISLAND 
FF6 
FF7 

UPPER VOLTA 
MAURITANIA 

KB6 BAKER, CANTON, 
ENDERBURY, HOW-

FF8 MALI REPUBLIC LAND &PHOENIX 
FF9 NIGER ISLANDS 
FG7 GUADELOUPE KC4US ANTARTICA 
FK8 NEW CALEDONL4 KC6 CAROLINE ISLANDS 

020 FLS FRENCH SOMALILAND KGl U.S. PERSONNEL IN 
GREENLAND 
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KG4 GUANTANAMO BAY, 
CUBA 

TF 
TG 

ICELAND 
GUATEMALA 

KG6 MARIANAS ISLANDS TI COSTA RICA 
(Guam) TI9 COCOS ISLAND 

KG6I BONIN ISLANDS TL8 CENTRAL AFRICAN 
KG6S SAIPAN ISLAND REPUBLIC 
KG6T TINIAN ISLAND TTS TSCHAD REPUBLIC 
KH6 HAWAIIAN ISLANDS TNS CONGO REPUBLIC 
KJ6 JOHNSTON ISLAND (BRAZ?o MLLE) 
KL7 ALASKA TRS 6ABUN REPUBLIC 
KM6 MIDWAY ISLAND UAI-3-4-G EUROPEAN RUSSIAN 
KP4 PUERTO RICO SOCIALIST FEDERATED 
KP6 PALMYRA & JARVIS SOVIET REPUBLIC 

ISLANDS UA9e ASIATIC RUSSIAN 
KR6 RYUKYU ISLANDS S.F.S.R. 
KS4 SWAN ISLAND UBS UKRAINE 
KS6 U.S. SAMOA UC2 WHITE RUSSIAN S.S.R. 
KV4 VIRGIN ISLANDS UD6 AZERBAIJAN 
KW6 WAKE ISLAND UF6 GEORGIA 
KX6 MARSHALL ISLANDS VG6 ARMENIA 
KZS CANAL ZONE UH8 TURKOMAN 
LA NORWAY, 

JAN MAYEN 
UIS 
UJ8 

UZBEK 
TADZHIK 

LU ARGENTINA UL7 KAZAKH 
LX LUXEMBOURG UM8 KIRGHIZ 
LZ BULGARIA UN1 KARELO-FINNISH 
MI SAN MARINO REPUBLIC 
MP4 MASOAT &OMAN UOS MOLDAVIA 
OA PERU UP LITHUANIA 
ODS LHBANON UQ LATVIA 
OE AUSTRIA UR PSTONIA 
OH FINLAND VE CANADA 
OHe ALAND ISLANDS VK AUSTRALIA 
OK CZECHOSLOVAKIA VK2 LORD HOWE ISLAND 
ON BELGIUM VK7 TASMANIA 
OX GREENLAND VK9 PAUA TERRTI'ORY 
OY FAEROER ISLANDS VO1 NEWFOUNDLAND 
OZ DENMARK V02 LABRADOR 
PA, PI NETHERLANDS VPl BRITISH HONDURAS 
PJ NETHERLANDS VP2 FEDERATION OF 

ANTILLES BRITISH TBRRITORIES 
PK INDONESIA IN THE CARIBBEAN 
PX ANDORRA VP3 BRITISH GUIANA 
PY BRAZIL VP4 TRINIDAD &TOBAGO 
PYo TRINIDAD 8 MARTIM IS. 

PZ 
ISLANDS 
SURINAM 

VPS JAMAICA, CAYMAN, 
TURKS & CAICOS IS. 

SL, SM SWEDEN VP6 BARBADOS 
SP POLAND VP7 BAHAMA ISLANDS 
ST 
SU 

SUDAN 
EGYPT 

VP8 FALKLAND ISLANDS, 
South Geor¢la, South 

SV CRETH 8c GREECE Orkney and South Shc[land 
SVS DODECANESE ISLANDS Is. 
iA TURKEY VP9 BERMUDA ISLANDS 021 



VQl ZANZIBAR ZC4 CYPRUS 
VQ2 NORTHERN RHODESIA ZCS BRTTISH NORTH 
VQ3 TANGANYIKA BORNEO 
VQ4 KENYA ZD1 SIERRA LEONE 
VQS UGANDA ZD3 GAMBIA 
VQ8 CHAGOS &MAURITIUS ZD6 NYASALAND 

ISLANDS ZD'7 SAINT HELENA 
VQ9 SEYCHELLES ZD8 ASCENSION ISLAND 
VR1 GH.BERT, HLLICE .k ZD9 TRISTAN DA CUNHA do 

OCEAN ISLANDS GOUGH ISLANDS 
VR2 FIJI ISLANDS ZB SOUTHERN RHODESIA 
VR3 LINE ISLANDS ZKl COOK ISLANDS 
VR4 SOLOMON ISLANDS ZK2 NIUE 
VRS TONGA(FrienNy)ISLAND ZL NEW ZEALAND 
VR6 PITCAIRN ISLAND ZLI KERMADEC 
VSI SINGAPORE ZM WESTERN SAMOA 
VS4 SARAWAK ZP PARAGUAY 
VSS BRUNEI ZS UNION OF SOUTH 
VS6 HONG KONG AFRICA 
VS9 ADHN &. SOCOTRA ZS3 - SOUTHWEST AFRICA 

ISLANDS ZS7 SWAZILAND 
VU INDIA ZS8 BASUTOLAND 
VU4 LACCADIVEISLANDS ZS9 BECHUANALAND 
VUS ANDAMAN ISLANDS 3A2 MONACO 
W UNITED STATES 3V8 TUNISIA 
XE MEXICO 3W8 VIETNAM 
XWS LAOS 4S7 CEYLON 
XZ BURMA 4W1 YEMEN 
YA AFGHANISTAN 4X4 ISRAEL 
YI IRAQ SA LIBYA 
YJ NEW HEBRIDES SN NIGERIA 
YK SYRIA 60 SOMALI REPUBLIC 
YN NICARAGUA 6W SENEGAL 
YO RUMANLA 7G1 REPUBLIC OF GUINEA 
YS EL SALVADOR 9G1 GHANA 
YT, YU YUGOSLAVIA 9K2 KUWAIT 
YV VENEZUELA 9M2 FEDERATION OF 
ZA ALBANIA MALAYA 
ZBI MALTA 9NI NEPAL 
ZB2 GIBRALTAR 9Q5 CONGO REPUBLIC 
ZC3 CHRISTMAS ISLAND 9U5 RUANDA-URUNDI 
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THE R-S-T SYSTEM 

READABILITY 

1. Unreadable 
2. Barely readable, occasional words distinguishable 
3. Readable with considerable difficulty 
4. Readable with practically no difflculty 
5. Perfectly readable 

SIGNAL STRENGTH 

1. Faint signals, barely perceptable 
2. Very weak signals 
3. Weak signals 
4. Fair signals 
5. Fairly good signals 
6. Good signals 
7. Moderately strong signals 
8. Strong signals 
9. Extremely strong signals 

Note : On most "s" meters S9 equals 100 microvolts at the antenne terminals. As each "S" 
point is equivalent to 6 dB, "S"8 will be 50 microvolts at the antenne terminals. 

TONE 

I. Extremely rough hissing note 
2. Very lough a.c. note, no [race of musicality. 
3. Rough low-Ditched a.c. note, slightly musical. 
4. Rather rough a.c. note, moderately musical 
5. Musically modulated note. 
6. Modulated note, slight trace of whistle 
7. Neat d.c. note, smooth tipple 
B. Good d.c. note. lust a trace of ripple 
9. Purest d.c. note 

If the signal has the characterisde steadiness of crystal control, add the letter x [o the 
RST report. If there is a chirp, the letter c may be added, whlle for click a k is added. 

The RST system of reporting is used on both CW and teleDhonv. leaving out the tono 
report on voice. 
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WORD LIST FOR RADIOTELEPHONY 

When clazlfying genuinely doubtful expressions and in setting your caU identified 

positively the use of one of [he phonetic lists below is suggested. Limit such use [o really 

necessary clarification. 

A.R.R.L. I.C.A.O. EaigBs6 International 

Adam Alfa Able Amsterdam 

Baker Bravo Baker Baltimore 

Charlie Charlie Charlie Casablanca 

David Delta Dog Danemark 

Edward Echo Easy Edison 

Frank Foxuott Fox Florida 

George Golf George Gallipoli 

Henry Hotel How savanna 

Ida India Item Italia 
John Julien Jig Jerusalem 

King Kilo King Kllogram 

Lewis Lima Love Liverpool 

Mary Mike Mike Madagaskar 

Nancy November Nan New York 

Otto Oscar Oboe Oslo 

Peter Papa Peter Paris 

Queen Quebec Queen Quebec 

Robert Romeo Roger Roma 

Sudan Sierra Sugar Santiago 

Thomas Tango Tare TripoB 

Union Uniform Uncle Upsala 

Victor Victor Victor Valencia 

WllBam Wisky WWiam Washington 

X-ray X-ray X-ray Xanthippe 

Young Yankee Yoke Yokohama 
Zebra ZWu Zebra ZUrlch 
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ABBREVIATIONS FOR TELEGRAPHY (C.W.) WORK 

AA All after OB Old boy 
AB All before OM Old man 
AC Alternatlne current OC Old chap 
ABT About OP-OPR Operator 
ADR Address OSC Oscilla[or 
AGN Again OT Old timer; old too 
ANT Antenna 

PSH Please 
BA Bu[fer amplifier PWR Power 
BCI Broadcast interference PA Power amDitfler 
BFO 
BFR, B4 
BTWN 
BK 

Bea[ frequency oscillator 
Before 
Between 
Break, break-in 

R 

RCD 

Received solid; all right; 
OK; are 
Received 

RCVR Receiver 

CFM Confirm RPT Repeat; I repeat 

CK Check RX Recefver 

CL I am closing my station; Call SED Said 
CLD-CL6 Called; callln8 SEZ Says 
CUAGN See you a¢ain SI6 Signature; signal 
CUD Could SKED Schedule 
CUL See you later SRI Sorry 

DX Distance TFC TrafRc 
TIL Till 

ECO Electron-coupled oscillator TMW Tomorrow 

FB Fine business TNX-TKS Thanks 
TT That 

GA Go ahead TU Thank you 
GB Good-by TXT Text 
GH Good evenin¢ TX Transmitter 
GM Good motving UR-URS Your; you're; yours 
GN Good nigh[ 
GND Ground VFO Variable frequency oscillator 
GUD Good VY Very 

I3I The tele¢raphic laugh WA Worlds) after 

HR Here. hear WB World(s) before 
HV Have WD-W DS Word; words 

HW How WKD-W KG Worked; working 
WL Well; will 

LSN Lis[en WUD Would 
LTL Little WX Weather 
LTR Leiser 
LW Low XMTR Transmitter 

XTAL Crustal 
MS6 Messa¢e XYL Wife 

N No YL Youn¢ lady 

NIL Nothing; I have nothtn¢ for YR Your 

you 73 Best re¢ards 
NR Number 

. NW Now 88 Love and kisses 025 
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FREQUENCY-ALLOCATIONS FOR RADIO SERVICES 
REG. 

kMz I 2+4 
160 

200 

255 

2B5 

]15 

725 
IB 333 

385 

195. 

<OS 

21 LIO 15 

a85 
490 

26 500 
510 
515 

525 
535 

eoo 

f 

O 

25 

~l 

kHx I REG 
i+3 

Boo 

1560 
1605 

i]15-

lend 
18511 

1900 
1950 
zo66 
2045 

2065 

nos 
34 2182 

voo 

3B 2500 

2625 

2650 

2850 

3015 

nss 
3200 
3230 

3400 

3500 

3000 

3900 

3950 

t000 

kH: t REG.
z+3

w 

4063 

4133 

4408, Ot p 
L 438 

<650 
<)03 
4Jso 

4650 

O SOrr 

5f 6C 

525 

5<30 
5450 
5<9C 

569c 
5730 

595C 

6200 

6525 

OR 

L 
~ l6 

`~ 
3 

OR 

R R 

OR 

lO 

OR 

6685 

6]65 

7000 

naB 
JI50 

73aa 

R R 

~* 

kHz 
Boca 

8195 

8615 

eels 
8965 
9040 

9soo 

9IJ5 

n1699e 
10.00 

111)5 

117 JS 

~.~r 
u o,. 

119]5 

1213 

12925 

13zoo 
11260 

1]360 

50 13560 

Iw6o 

1<250 
1c350 

sz 1s9oo 

15100 

IsasB 

16aa9 

REG. 
1 2+3 

<5 

R R 
OR OR 

e® ~lml 
R 

OR OR 

R R 

49 

OR 
R 

kHz 
16oan 

I6<60 

1]160 
17350 

v7oo 

1)900 

1]910 
leolo 

REG. 
1 x+3 

s3 

R 

OR 

54 20000 >i-1_!A 

21000 

21K0 

21]50 

21850 

22800 

22720 

z32oo 

23380 

2<000 

56 15000 

15600 

26100 

26960 
5] 2]120 

2)230 
2]500 

2B000 

29)00 

30000 

3vaa 

32 

R 

OR 

~-t O 

R 

OR OR 

■ • 

L 

BJ 
07,5 
BB 
90 

94,5 
9 

MHz 
200 

21fi 

235 

)18,6 

336,< 

REG.
z+a

taB~ 

412-

2 

aso 

460  

t]0 

500 

9~ 

REG. MHz I  2+3 MHz 
500 ~. ...._._ ~.. 1250 

6B5 

890 

915 

9<0 

960 

1215 

J;. ';:`. 

c~ 

7250 

1300 

1365 

1]00 

x3ao 

Ic00-

2aso 
x500 

n6o 

2900 

3125 

REG. 
2+3 

REG. 
I x+3 MHz 

nzs 
3246 
3300 

5000 

s2sc 
5[40 
5 <60 

5650 
5775 
SB50 

5915 

e9 o-

B 500 {---;. 

9100 
9370 

9500 

9800 

1ooa3 

IBs . 

rrD standard 
Irequency 

I fined 

mobile 

broadcasting 

amateur 

maritime 
mobile 

aeronautical 
mobile 

~ land 
 I mobile 

maritime radio na vigatlon 
(radio direction finding) 

mobile 
(distress and calling) 

maritime mobile 

maritime radio navigation 
(radio beacons) 

aeronautical mobile (R) 

aeronautical mobile (O R) 

R 

OR 

  aeronautical 
  radio navigation 

aerona utical 
fixed 

meteorological 
aids 

mobile except aeronautical 
mobile 

mobile except aeronautical 
mobile (R) 

radio navigation 

COP ftIG Ht GE MUIGERKRING 
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