
EBF 80 

EBF 80 Double diode-variable-mu pentode 

Fig. 1 
Normal and X-ray photographs of the EBF 80. 

The EBF 80 comprizes a pentode section with a variable-mu characteristic 
and two diodes operating on a common cathode. The pentode system is 
suitable for R.F., L.F. or A.F. amplification, the slope being 2.2 mA/V, and 
the internal resistance 1.4 MQ, for a grid bias of —2 V. The two diodes can 

be used for detection and as a voltage source for automatic gain control. 
In view of the fact that this valve has two diodes, it is particularly suitable 
for receivers containing no other diodes: delayed A.G.C. can thus be employed 
without any difficulty with all the advantages mentioned in the description 
of the BAF 42. 
Examples of receivers in which the EBF 80 can be used with advantage as 
LF. amplifier are as follows: 
L. Simple receivers without an A.F. amplifying valve, employing, for example, 

the ECH 42 or ECH 41 as the frequency changer and the EL 41 as the 
output valve. 

. Push-pull receivers with the ECC 40 as an A.F. amplifier and phase 
inverter. 

3. Sets in which the EF 40 is used as an A.F. amplifying valve, ensuring high 
A.F. amplification with low hum level and little risk of microphony. 
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EBF 80 

4. Sets suitable for receiving A.M. as well as F.M. signals, employing the 
EQ 80 as F.M. detector. For A.M. reception, the EQ 80 can be used as 

an A.F. amplifier, with the two diodes of the EBF 80 as detector and 
A.G.C. diode. 

In order to avoid undesirable coupling, suitable screens are fitted between 
the diodes and the pentode section and between the electrodes of the pentode. 
The whole is enclosed in a screening cage to protect the valve from external 
influences, thus obviating the necessity for external screening. 
When used as an A.F. amplifier, the EBT 80 provides a gain of 150, which 
represents more amplification than is usually required, and so leaves a 
reserve which can be used for feedback purposes. Moreover, the gain in an 
amplifier or receiveris usually limited by microphony; unless special precau- 
tions are taken, the gain cannot be allowed to reach a value such that, using 
a loudspeaker of 59, efficiency, the input signal applied to the EBF 80 is 
less than 25 mV for an output of 50 mW from the output valve. The full 
significance of this is explained in the description of the valve EAF 42, 

TECHNICAL DATA OF THE DOUBLE DIODE-PENTODE EBF 80 

Heater data 

Heating: indirect by A.C. or D.C.; parallel feed 
Heater voltage . . . . . ¥ = 6.3V 
Heater current . I, = 0.3 A 
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Fig. 2 
Electrode arrangement, electrode connections and max. dimensions 

in mm of the EBF 80 
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Capacitances 

Pentode section 
Input capacitance 
Output capacitance . 
Control grid - anode. 
Control grid - heater. 

Diode system 

Diode 1 - cathode. 

Diode 2 - cathode. 

Between the diode anodes . 

Diode 1 - heater . 

Diode 2 - heater . 

Between the diodes and the pentode section 

Diode 1 - control grid 
Diode 2 - control grid 
Diode 1 - pentode anode 
Diode 2 - pentode anode 

Operating characteristics of the 

Anode and supply voltage . 
Voltage on grid 3 . 
Screen grid resistor . 
Cathode resistor . 

Grid bias .. 

Screen grid voltage . 
Anode current 

Screen grid current . 
Mutual conductance 

Internal resistance .. 

Amplification factor of grid 
No. 2 with respect to grid 

No. 1. 

Equivalent noise resistance 
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4.2 pF 
4.9 pF 

0.0025 pF 
0.07 pF 

2.2 pF 

0.35 pF 

0.02 pF 
0.005 p¥F 

0.0008 pF¥F 
0.001 pF 

0.2 p¥ 

0.05 pF 
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0 \% 
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5.0 

1.75 
2200 
14 

18 
6.8 

250 V 
— mA 

— mA 

22 pAY 

>10 MQ 

18 

— kO 

399



EBF 80 

Operating characteristics of the pentode section as a resistance-capacity 
coupled A.F. amplifier 
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Fig. 3 

Supply voltage . oo Vs = 250 250 250 250 V 
Anode resistor . . . R, = 022 0.1 022 0.1 MQ 
Screen grid resistor . . . . Ry = 0.82 0.39 1.0 047 MQ 
Grid leak . . . . . . . R, = 1 1 10 10 MQ 
Cathode resistor . . . . R, = 1800 1000 0 0 Q 
Grid leak of next valve . . R, = 0.68 0.33 0.68 0.33 MQ 

Anode current . . . . . I, = 0.75 1.5 0.75 1.5 mA 

Screen grid current . . R PN = 0.30 0.53 025 0.50 mA 
Amplification . . . . Vol Vi = 110 80 160 110 
Distortion dy; at an output 

voltage of . . . . . . 3 Vegys = 075 09 08 0.8 9 
b Veus = 13 1.5 14 14 9 
8 Vems = 20 22 21 21 9 

Operating characteristics of the pentode section as a resistanee-capacity 
coupled A.F. amplifier, triode-conneeted (screen grid connected to anode) 

Supply voltage . . . . . T, = 250 250 250 250 V 
Anode resistor . . . . . R, = 0.1 0.047 0.1 0.047 MQ 
QGrid leak . . . .o R, = 1 1 10 10 MQ 
Cathode resistor . . . . . Ry = 820 560 0 0Q 
Grid leak of next valve . . . R’ = 0.33 0.15 0.33 0.15 MQ 
Anode current . . . . . I, = 2.08 4.10 2.16 4.50 mA 
Amplification . . . o/ Vi = 14 13 15 15 
Distortion dy,; at an output 

VOlt&O‘e of .. .. .3 VRMS = 1.6 1.3 2.0 1.7 0/6 

5 Veus = 25 2.0 31 2.7 9 

8 Vrus = 43 29 48 4.1 9 
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Limiting values of the pentode seetion 

Anode voltage, valve biased 
to cut-off 

Anode voltage 
Anode dissipation 
Screen grid voltage, in cut off 

condition . 
Secreen grid voltage, valve con- 

trolled . 
Screen grid voltage, valve un- 

controlled 
Screen grid dissipation 
Cathode current .o 
Grid current starting point 
External resistance between 

control grid and cathode 
External resistance between 

heater and cathode 
Voltage between heater and 

cathode 

Vslla<<2.5 mA) 

Vyolly,=5 mA) 
W e 

II: 

Vpldgp=-+0.3 pA) 

R, 

Rfk 

Vi 

Limiting values of the diode sections 

Peak inverse voltage on diode 

No. 1. . Lo 
Peak inverse voltage on diode 
No. 2 . 

Current to diode anode No 1 
Current to diode anode No. 2 

Peak current to diode anode 

No. 1. . 

Peak current to dlode anode 

No. . 

Extelnal res1stance between 

heater and cathode 

Voltage between heater and 
cathode 

V(h invyp 
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max. 

max. 
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max, 

max. 
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) Applicable where grid bias is obtained from cathode resistor; if a grid leak 
provides the grid bias, the limiting value for R, is 22 MQ. 

401



402 

B 

10
00
0 

A
T
 

‘ 
10

00
0 

| innm 

- 

UM LER 

/ 
L 
(¢
A)
 

SE
Al
) 

T 

1 i} 

T T 

. S e 

S 

.y 
g 

I e s N 
~N 
N 

LAl 

1T 

>~ 

Q> 

e} 

2 

10
00
 

'.l 
41

00
0 

[ |
 

7T 

-~ 

NN 

T 

i 1 

T 

——— 
" 

~ 
N 

1Ll 

T 

B 

o -~ 
- 
~ 

S~ 

e O 

T 

— 
— 
— 

T 

- 

A 

T 

— 

~ 

~ 
— 

~ 

N 

AR N 
N 

> 
o 
[Te] 
(3] 

[] 

~a 

[ 

T 

— 

10
0 

g /
 

={
10
0 

o~ 

— 

R 

i 

T 
1 

nnnnn 

T TT 

—— 

~ 

nnnnnn 

———] 

o 

T 

— 

— 

— —~ 

L 

‘A 
1 

oy 

B N 
N 

1 

T 

) 
] 

e 

{ 

1 

- 
R 

06 

NG 

/3 

) 53/ ~——l 

\403/ 
S 

\_45‘6 
o —— 

Os: 

NS 
AT, 

=405 

=g 

405+ 

1% 
4Q73 N 

nnnn 

TFTTTTTT 

nRnnn 

T T 

—~ 

~. 

—— 

— 

— 

i 
| e 

LAl 

T 

— 

~— 

-y 
B 

! 

T 

-
8
0
 

(=] 

)
 

—
6
0
 

-
4
0
 

-
2
0
 

0
 

-
6
0
 
(
V
)
 

-
6
0
 

-
4
0
 

-
2
0
 

F
i
g
.
 
4
 

F
i
g
.
 
5 

A
n
o
d
e
 
c
u
r
r
e
n
t
 
(
[
,
 
F
i
g
.
 
4)

 
a
n
d
 
m
u
t
u
a
l
 
c
o
n
d
u
c
t
a
n
c
e
 
(S

, 
F
i
g
.
 
5)
 
a
s
 
f
u
n
c
t
i
o
n
s
 
o
f
 
t
h
e
 
g
r
i
d
 
b
i
a
s
 
(
V
)
,
 
w
i
t
h
 

s
c
r
e
e
n
 
g
r
i
d
 
v
o
l
t
a
g
e
 
(
V
)
 
a
s
 
p
a
r
a
m
e
t
e
r
.
 
T
h
e
 
b
r
o
k
e
n
 
li

ne
s 

r
e
p
r
e
s
e
n
t
 
I,

 
a
n
d
 
S
 
w
h
e
n
 
a
 
se

ri
es

 
re

si
st

or
 

o
f
 
9
3
 
k
Q
 
is
 
i
n
c
l
u
d
e
d
 
in
 
t
h
e
 
s
c
r
e
e
n
 
g
r
i
d
 
ci

rc
ui

t.
 

EBF 80



403 

1
0
0
0
 

36
-%
 

Ry
 

M
a
)
 

10
0 

By 

N 

S o1
 

-8
0 

Vp
lv
) 

—6
0 

—4
0 

—-
20

 

70
19

4 
10

00
0 

%
)
 

1S
EA
V)
 

i
 

UL 

M 

AN 

T 

N 
7/
 

p 

S
l
 

A
N
 
A
T
 

’ 

i 
N 

T X 

T 

N 

N 

TTTT T 

e 
7 

4 

. 

™~ 

1 
1T 

] 

T 

d 

[ 
[ T 

TR 

T 

7 
i 

- 
Ny RN 

SN 

L 

T 

1 BEE 
- 
L~ 

~—r 

; ~ 

T 
. 

[ 

— 
i 

‘ 
1
 

TTTT 

1 

. 

—~ 
[ 

- 

— 

L) 

il 

Q 

Fi
g.

 
6 

A
n
o
d
e
 c
u
r
r
e
n
t
 
([
,)
, 
s
c
r
e
e
n
 g
r
i
d
 
c
u
r
r
e
n
t
 
([
g)
, 

m
u
t
u
a
l
 
c
o
n
d
u
c
t
a
n
c
e
 
(S
),
 
i
n
t
e
r
n
a
l
 
r
e
s
i
s
t
a
n
c
e
 

(£
;)

 
a
n
d
 
e
q
u
i
v
a
l
e
n
t
 
n
o
i
s
e
 
r
e
s
i
s
t
a
n
c
e
 
(
R
e
)
 

a
s
 
f
u
n
c
t
i
o
n
s
 
o
f
 
t
h
e
 
g
r
i
d
 
b
i
a
s
 
(
V
,
)
,
 

w
i
t
h
 

R
y
 =
9
5
 
k
Q
 
in

 
t
h
e
 
s
c
r
e
e
n
 
g
r
i
d
 
ec
ir
cu
it
. 

00
00

, 

3 
£ 

NS 
P 

ST 

10
00
 

10
0 1
0
l
 

(4 

70
19

5 

1 
10 

10
0 

10
00
 S(

A/
Y)
 10

00
0 

Fi
g.
 
7 

S
t
r
e
n
g
t
h
 
o
f
 
a
n
 
in
te
rf
er
in
g 

si
gn
al
 

(1
7;
) 

at
 

t
h
e
 
c
o
n
t
r
o
l
 
g
r
i
d
 
p
r
o
d
u
c
i
n
g
 

1°
%)
 

cr
os

s-
 

m
o
d
u
l
a
t
i
o
n
 
(
c
u
r
v
e
 
K
 =
1
9
)
)
,
 
a
n
d
 

s
t
r
e
n
g
t
h
 
o
f
 
a
 
r
i
p
p
l
e
 
v
o
l
t
a
g
e
 
(1
7)
 
at
 
t
h
e
 

c
o
n
t
r
o
l
 
g
r
i
d
 
p
r
o
d
u
c
i
n
g
 
1
9
,
 
m
o
d
u
l
a
t
i
o
n
 

h
u
m
 
(
c
u
r
v
e
 
m
y
=
1
°
,
)
,
 
b
o
t
h
 
as

 
f
u
n
c
t
i
o
n
s
 

o
f
 
t
h
e
 
s
l
o
p
e
 
(
)
.
 

EBF 80



EBF 80 

Ig2 T 1] T I Jl T TTITTTTT ; §-6 

(mA) Al Vs =250V 

5 ] ] lge=0V 1] - 

T O T 

AR T +f@ IS , T | 
|- S - - 1 —H— {4 - 

W 20 / ! 

TAE 7 A T 7 ed 
NN ;%L NN ARRR AN ] T 7] 7 

HEEN \ / RN ANEAN N 

a 7 7| 7 
|1 

N, yAl y; % Vi 

L LT LA JL [ 4 "/ // | 10V 

NN y,AREVASEDANNRED4 8 
L NEVARR 4 P 7 Y Y ) 

Ll Ao a1 /| 74 i 

ey Ry SRRy AREY A NEY 7 A 12y 
:’Plu i LA i ‘7’ 30 7 /’ ‘;"— 

z 1 =~ p 4 /l ] L r A z 
=y / B . 

A A ATt T 1Y 
7 pd .4 P et L] 

pd ANy . A7 r 
7 ‘ T e Tt 20V 

V. 3 pt |t 

dpZdP A Cl = = TS LT 25V 

Ol L = ] T 

[¢] 50 100 150 200 Vgg(V) 250 

Fig. 8 
Secreen grid current (1) as a function of the screen grid volt

age 

(Vg) with grid bias (V) as parameter. The broken curve ind
icates 

the maximum permissible screen grid dissipation (Wg=
0.3 W), 

whilst the straight line represents the load line with a series 

resistor of 95 kQ. 
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