EBF 2

EBF 2 Double-diode variable-mu pentode

This valve combines a pentode with two diodes, built round a
common cathode. The pentode section has variable characteristics,
sliding screen voltage having been adopted with a view to the use
of the valve as an L.F amplifier; the anode current is accordingly
low and the mutual conductance relatively high, but, since the
cathode, which also serves the two diodes, is able to dissipate only
1.26 W, the slope is somewhat less than that of the EF 9. Without
control (at — 2 V bias), the mutual conductance of the EBF 2 is
1.8 mA/V, which provides ample I.F. amplification.
The diode section is separated from the pentode by a very effective Fig. 1
system of screening, to prevent any unwanted interaction between Dimensions in mim.
the two units. This combination of double diodes with an I.F.
amplifier is very useful in all cases where an A.F. valve without
diode is used, for example the EF 6, with or without feed-haclk.
The EBF 2 is particularly suitable for use in conjunction with the
AF. amplifier and electronic indicator FEFM 1.
The latter arrangement permits of the design of a very simple
receiver in which two valves do the work of I.F. amplifier and
detector, at the same time producing the control voltage for auto-
matic gain control. with A.F. amplification and electronic tuning
indication.
Nince both diodes are supplied by the same cathode as the
pentode and, because the diode for the A.(LC. ig delayed by the
cathode potential of this valve, the delay voltage is limited, with-
out the use of any special circuits, to the value of grid bias
required by the pentode
TaTaA) 0000 in the uncontrolled con-
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Fig. 3
Ia/Vy, characteristic of the EBF 2, with 17y, as
parameter. The broken line shows the anode current
of the controlled valve with a screen series resistor
of 95000 ohms and a supply veltage of 250 V.
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S/Vg, characteristic of the EBF 2, with Vy,
as parameter. The broken line gives the slope
of the controlled valve with a screen series
resistor of 95,000 ohms and a supply voltage

of 250 V.
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Anode current as a Tunction of the anode voltage at different vidies of
grid bias and with a fixed screen potential of 100 V.
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EBF 2

HEATER RATINGS

Heating:
Heater voltage .
Heater current .

CAPACITANCES
Cayy < 0.002 puF
Cyy = 44 pulf
Cy 8.6 unF

(1,11[1 < 00005 /(/tF
Caan << 0.0005 puF

OPERATING DATA: pentode section employed as LF,

250 V
Anode voltage

indirect, on A.C. or D.C.;

Clarrann <
Cark =
Cd 2k =
C(lldz <
Ca 1a <

Screen-grid series 1estst0r ((LL )oO V) .

Cathode (bias) resistor.
Grid bias.

Screen voltage

Anode current

Screen current
Mutual conductance .
Internal resistance

200 V

Anode voltage

Screen-grid series lcsmtox (at 200 V) .

(‘:Lthodo resistor
Grid bias.

Sereen voltage
Anode current
Screen current
Mutual conductance .
Internal resistance

100 V

Anode voltage. . .
Secreen-grid voltage
Cathode resistor
Grid bias.

Anode current
Screen current
Mutual conductance .
Internal resistance

1} valve not controlled.

?) Mutual conductance controlled to 1 :
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series or parallel supply.

0.001 ppF
3 unl

0.3 wuF
03 uuF

il

o
=]
B

= 1800 uA/V
= 1.3 M ohms

Ve =
Ry,
... . B =
= —2 V1
= 100 V
= 5 mA
= 1.6 mA

= 1800 uA/V
= 1 M ohm

'

Vo =

Vs =
Y (]
= —2 V1
= 5 mA

= 1.6 mA

= 1800 nA/V
= 0.4 M ohm

100 and to limit of control.

Crl-a
Caay+ana < 0.4 uuF
3 B Cyy

Fr=63YV
Iy = 0200 A
< 0.25 uuF

< 0.01 guF

amplifier

= 250 V

95,000 ohms

300 ohms
—38 V2
250 V

18 uA/V
> 10 M ohms

200 V

= 60,000 ohms

300 ohms
—32.5 V?3)
200 V

18 uA/V
> 10 M ohms

100 V
100 V
300 ohms
—16.5 V3

18 nA/V
> 10 M ohms



MAXIMUM RATINGS

a) Pentode section

EBF 2

Anode voltage in cold condition Veo = max. 550 V
Anode voltage Ve = max. 300 V
Anode dissipation . . . Wg = max. 1.5 W
Sereen-grid voltage in cold condltlon . Vgeo = max. 550 V
Screen voltage at I, = 5 mA Vge = max. 125 V
Screen voltage at I, << 2 mA Vga = max. 300 V
Screen-grid dissipation . Wy, = max., 03 W
(Cathode current . I, = 10 mA
Grid voltage at grid current start (1 n =+ 0. ‘3 /LA) Vg = max. —13 V
Resistance between grid and cathode . Ry = max. 3 Mohms
Resistance between filament and cathode Ry, = max. 20,000 ohms
Voltage between filament and cathode (direct voltage

or effective value of alternating voltage) Vg, = max. 100 V
b) Diode section
Voltage on diode ¢, (peak value). T, = max. 200 V
Voltage on diode d, (peak value). Vs = max. 200 V
Direct current to diode d, . Iy, = max. 0.8 mA
Direct current to diode d, . . . Iy = max. 0.8 mA
Voltage on diode at diode current start (1(11 -+ 0. .3;4:\) Vg, == max. —1.3 V
Voltage on diode at diode current start (Iz, = + 0.3uA) Vy, = max. —1.3 V
APPLICATIONS ]gzﬂ[m/l) 27786
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The EBF 2 is used mainly RESERER - ] LD ir
in I.F. stages with the two T3] va= 2500 ITHIT
diodes serving as detector q 3OV 1
and for automatic gain |
control. The data and

characteristics apply both
to A.C. receivers operating
on mains of about 250 V
and A.C./D.C. sets on
mains of approximately
200 or 100 volts. At mains
voltages other than 250 or
200 V, the required scre>n
potential can be calculat-
ed from the screen current
of 1.6 mA and the poten-
tial difference between the
supply voltage and the
sereen voltage of 100 V.,
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Fig. 6
Screen current as a function of the screen voltage at different values
of grid bins. The curves apply roughly to all anode voltages between

100 and 250 V. The diagram also includes the limit line for the
maximum continuous load on the sereen and the resistance line with
respect to a series resistor Ry, 95,000 ohms, at 250 V supply voltage
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EBF
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The characteristics in Figs 3, 4, 7 and 8
relating to I4 and S will then be no longer
fully applicable; at 100 V supply vol-
tage the sliding-screen-potential prin-
ciple is not valid and the sereen must
be maintained at 100 V. The modu-
lation distortion curve is then certainly
Iess satisfactory, but the valve is none

the less quite effective as a normal A.F, o 500

amplifier, following a diode detector.
If a potential divider is used instead of
a series resistor, careful adjustment
of the resistance values will produce a
more or less steep mutual conductance
curve; the modulation distortion curve
is then somewhat modified.

The bias resistor should be decoupled
with an electrolytic capacitor of about
25 uF; if this is not done, the rectification,
due to the curvature of the 1,/ V,, charac-
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Fig. 8
Upper  diwgram. TWifective alternating  grid

voltage as a function of the mutual conductance

with 1 9 cross modulation, with a sereen series

resistor of 60,000 ohms and a supply voltage
of 200 V.

Centre  divgram. Effective alternating grid
voltage as a function of the mutual conductance
with 1 95 modulation hum,

Lower diayraon. Mutual conductance S and
anode current T as a function of the grid bias.
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Upperdwagram. Bifective alternating grid voltage
as a function of the mutual conductance, with
1Y% cross modulation, & screen-grid series resistor
of 05,000 ohms and a supply voltage of 250 V.
Centre  diugram. Effective alternating grid
voltage as a function of the mutual conductanece,
with 1 9%, modulation hum.
Lower diagram. Mutual conductance S and
anode current Jo as a function of the grid hiax,

teristic, produces an A.F. voltage which.
when the volume control is turned down.
would be applied to the grid of the A.F.
amplifier valve. This involves a residual
signal and makes it impossible to render
the receiver mute.

Diode d, is preferably used for detcction
and diode d, as rectifier for the A.G.C.
In the ecircuit diagram of Fig. 10 the
A.G.C. diode receives its delay voltage
from the cathode potential of the EBF 2.
To ensure optimum amplification in the
urtcontrolled condition this voltage should
always be kept as low as possible
{according to the data it is about 2 V).
whereby the A.F. amplification should be
such that the strength of the signal on
the A.G.C. diode is below the threshold
of the delay, with a fully driven
output valve.

At the same time, a lower A.F. gain mav
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be desired, or it may be impossible to RIS ; LIT
obtain the high amplification referred to 1000 Egj
above, so that special steps have to he S

taken to provide a higher delay voltage
for the A.G.C. if the latter is not to be 100 =p= iz

operative on signals which are insufficient —=
to drive the output valve fully. For
the characteristics of the diode section, 10
reference should be made to the relative Wl”"‘;gg
curves for the EAB 1 and EB 4, which
apply also to these valves.
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Upper  diagram.  Lffective  alternating  grid
voltage as a function of the mutual conductance
with 1 9 cross modulation, at Fa == 100 V;
Vy, = 100 V (fixed screen potential).

Centre diagram. Effective alternating  grid
voltage us a funetion of the mutual conductance

with 1 %, modulation hum,
Lower diagram. Mutual conductance ¥ and
anode current Ju as a function of the grid bias.
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Tig. 10
Cireuit diacram showing the KBF 2 employed as IF. amplifier. Diode ., i<
used for detection and diode d; as rectifier for the A.G.C.
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