
EBL 21 

EBL 21 Double-diode output pentode 

Fig. 1 
Internal asserably of the double diode pentode EBL 21. 

The EBL 21 is a double-diode 
output pentode. The sensiti- 
vity of the pentode system is 
extremely high; the mutnal 
conductance is 9.5 mA/V. The 
maximum anode dissipation 
is 11 W. 
Since the dimensions of the 
electrode system are consider- 
ably smaller than those of 
the earlier EBL 1, the heater 

current consumed is accord- 
ingly lower: at 6.3 V the 
heater current of the EBL 21 
is only 0.8 A, as against 1,18 
A in the case of the EBL 1. In 
many cases it will be possible, 
in order to increase the A.F. 
sensitivity 
of the re- max29 
ceiver, to — 

couple an 
AF. am- 8 
plifier be- 
tween the 
diode and A 
the pen- ol 
tode of the w05y 

EBL 21; Tig. 2. 
this 18 only Dimensions in mm, 

possiblefor 
s valve of this class when the diode-anode employed for the detec- a 
tion is sufficiently free from ripple to allow of adequate A.F. gain. 
In the design of the EBL 21 it was made a condition that an A.F. 
gain factor of 60 between the detector diode and the grid of the 
output pentode should be obtainable on normal feed by means of 
a mains-operated heater transformer?!). In this way the triode 
section of the ECH 21, coupled as A.F. amplifier, or the pen- 

tode EF 22, may be interposed between the diode and pentode 
sections of this valve, in the second instance with more or less 
intensive feedback. A great deal of care has accordingly been paid 
to the design of the diode section of the valve. Efficient screening 
and a careful choice of sequence in the electrode connections have 
resulted in a minimum of ripple voltages at the diode anode d, 

used for detection. 
The EBL 21 is also very suitable for Class AB push-pull output 

1) This figure should be used for guidance only, since a higher gain is possible if 
greator ripple be permitted. When power is obtained from a vibrator, a gain fac- 
tor of 15 should be regarded as the limit, since in this case a greater amount of 
ripple must be expected. 
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Fig. 38 
Arrangement and 
connections of the 

electrodes.



EBL 21 

l § 

stages. Two of these valves in conjunction 
with a triode heptode ECH 21 coupled 

- as A.F. amplifier and phase inverter give 
T 1 a very high quality output stage having 
;,.f 1T _Z 100 an output of about 13 W. This is an ideal 
paRSN S final stage for very high grade receivers. 

A Moreover, 4 diodes of the EBL 21 are then 
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the pentode have heen suppressed as 
T much as possible (see capacitance values 

8 -H 11 included in the operating data). Tech- 
NES nical data of this valve are given below: 

B ] 11, HEATER RATINGS 
Heating: indirect; alternating current; 

T available for employment, for instance, 
‘ 11 _j“?s/ ‘t1igs in a 3 diode circuit. To prevent inter- 

Eugsn ! TS/H V- action between the diode and pentode 
! 1 ;é’z B ] sections, the capacitances between the 
H \\';f HH diode anodes and the anode and grid of 
H o H NS ! ] 

wan 7 1 H % T gzfi%; parallel supply. 
4 HYorgoevt  Heater voltage. . . . . . V=63V 

Lt P 
- - CaMPED }Vla’i{,””] 0 Heater current. . . . . . I; =08 A 

w15 0 - wes.  CAPAGITANCES 
. a) Pentode section 

Fig. 4 
Anode and séreen current as a function of grid Cagl <14 PF 

bias at Va = Vg, =250 Vand = 300V, b) Diode sections 

Cuxr = 1.8 pF 

Cax = 2.0 pF 

¢) Between diode and pentode 
Cpg1 <01 pF Ciq < 0.06 pF 
Cay91 < 005 pF Cize << 0.02 pF 
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Fig. 5 
Anode current as a function of anode voltage at Vg, = 250 V, with grid 

bias a8 parameter. In the figure the load lines in respect of Rg=5700 Ohms 
(11 W operation) and Re = 7000 Ohms (9 W operation) are also shown. 

1



EBL 21 
ot (*/a) Vateg (V) 

T1T AR 
- T T 
o I 

5 ve Il va = I3 

ET e 
r 11 Ra =5700 - T Rk = 1050 
- * 21 R 

. pas 
(] ! 0] i 
1 7 T bbn”[f‘ 

HEPP T 
- i 

Tt tot 
jt TT 

5 LI . 2 

Yy ot 1 {1 

1A 

[} I o 
Q 1 2 3 4 wolw) 5 

40462 

Fig. 6 
Total distortion and required alternating grid voltage as a function of 
cutput power at Va = Vy, =250 V and Re = 5700 Ohms (11 W 

operation). 
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Fig. 7 
Total distortion and required alternating grid voltage as a function of 
output power at Va = Vg, = 250 V and Re = 7000 Ohms (9 W 

operation). 
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EBL 21 

OPERATING DATA FOR THE. PENTODE SECTION employed as single 

output valve. 

Anode voltage . . . . . . . . ... ... Vo =250V 250 V 

Screen grid voltage . . . . . . . . . oo Vg =21V 250 V 

Cathode resistance . . . . . . . . . . . . Ry =125 Ohms 150 Ohms 

Grid bias. . . . . . e e e e e e e Vep =—62V —6V 

Anode current . . . . . . . . . . . . . . 1, = 44 mA 36 mA 
Screen grid current . . . . . . . . . . . . ly, =158 mA 4.5 mA 

Mutual conductance. . . . . . . . ... 8 = 9.5 mA/V 9.0 mA/V 
Internal resistance. . . . . . . . . . . . . R; = 50,000 Ohms 50,000 Ohms 
Optimum load . . . . . . . . . ... .. R, = 5700 O0hms 7000 Ohms 

Qutput power at max. modulation . . . . . W, =585W 45 W 

Total distortion. . . . . . . . . . . . .. diee =10% 10 9% 
Required alternating grid voltage for max. 
modulation . . . . . . . ... .. L. Voreg =45 V 42V 

Sensitivity (Wo = 50mW) . . . . . . . . . Ve = 0.30 V 0.35 V 
Gain factor: screen grid — grid 1 . . . . . Hgegr = 23 23 

OPERATING DATA for Class AB push-pull output (2 valves) 

Anode voltage . . . . . . . .. ... L0000 Va =300 V 
Secreen grid voltage . . . . . . . . . ... ... Ve =300V 
Cathode resistance . . . . . . . . . . . . . . ... Ry, = 130 Ohms 

Optimum load . . . . . . . . . ... ... ... .. R, = 9000 Ohms 

Standing anode current . . . . . . . . . . . ... .. Iy =2 X 30 mA 
Anode current at max. modulation . . . . . . . . . . . Lomaz = 2 X 36 mA 
Standing screen grid current . . . . . . . . . . . .. o oIy, =2x38mA 
Screen grid current at max. modulation. . . . . . . . . Ljomar =2 X 6.5 mA 
Max. output power . . . . . . . . . . .. o4 Womaz = 132 W 
Total distortion at max. output power . . . . . . . . . diot =1.89% 
Required alternating grid voltage, per grid . . . . . . . Vo =70V 
Sensitivity (W =50 mA) . . . . . . . . .. . . ... Vogeg =03V 

MAXIMUM RATINGS for the pentode section 

Anode voltage, in cold condition . . . . . . . . . .. Voo = max. 550 V 
Anode voltage . . . . . . . . ... . ... Ve = max. 300V 
Anode dissipation. . . . . . . .. ... oL . Wy =max. 11 W 
Screen grid voltage, in cold condition. . . . . . . . . V2o = max. 550 V 
Screen grid voltage . . . . . . . . . . . .. Vg = max. 300 V 
Screen grid dissipation, unmodulated valve (Vgwly = 0 V) Wy = max. 1.7 W 
Screen grid dissipation at max. modulation (W, = max.) W;, — max. 3.6 W 
Cathode cuxrent. . . . . . . . . . . . . . . . .. Ir = max. 60 mA 

Grid current commences at (Ipy = + 0.3 pA) . . . . . Vypo =max. —13V 
Max. external resistance between control grid and cathode Rj;; = max. 1 M Ohm 
Max. external resistance between heater and cathode . Ry — max. 5000 Ohms 
Max. potential hetween heater and cathode . . . . . . Vi = max. 50 V 

MAXIMUM ratings for the diode section 

Peak voltage on diode 1. . . . . . . . . . . . ... Vg = max. 200 V 
Peak voltage on diede 2. . . . . . . . .. ... .. Vis = max. 200 V 
Max. direct current through resistor of diode 1 .. . . Ig = max. 0.8 mA 
Max. direct current through resistor of diode 2 . . . Iz, = max. 0.8 mA 
Diode current commences (I = -+ 0.3 J77. % I Vg =max, —1.3V 
Diode current commences (Igs = + 0.3 gA). . . . . . Vg = max. —1.3 V 

13



EBL 21 

APPLICATIONS 

The following points should be borne in mind in the applications of this valve. 
(I) Grid bias should be obtained exclusively by use of a cathode resistance. If re- 
quired, so-called semi-automatic bias may be applied, but only when the cathode 
current of this valve exceeds 50 % of the total ourrent flowing through the resistance 
used to provide the biaa: the grid leak should then be correspondingly lower in value 
than the indicated maximum value. (IT) Leads to the electrodes should be keptas 
ghort as possible. (IIT) To avoid parasitic oscillation, which, due to the high mutual 
conductance, very quickly sets in, a damping resistance of, say, 1000 Ohms may be 
included in the control grid lead ; this resistance is to be mounted as closely as possible 
to the electrode concerned and must not be bypassed by a condenser. 
For use of the EBL 21 with feedback, in conjunction with the ECH 21, see also p. 17, 

in connection with the ECH 21. 
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Tig. 8 
Total anode and screen current, total distortion and required alternating 
grid voltage (per grid) as a function of output power of two valves EBL 21 

in a class AB push-pull circuit, at Va = Vg, = 300 V. 
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