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D AMPLIFIERS

D/9, D/9A, D 9B

The amplifiers D/9 and D/9A are designed as
general purpose level raisers and operate between
600-ohm source and load impedances. The D/9B
is of similar design but has an input impedance of
300 ohms and a much greater gain. Each of the
amplifiers in thic series comprises two stages,
resistance-capacitance coupled and employing pen-
todes, Type AC SP3, feedback being applied to
both stages.

D/9. Circuit Description (Fig. 17)

The input transformer secondary winding is
shunted by four resistors in series, R28 to R31,
which are tapp:d so that the gain of the amplifier
may be set to close limits on installation.

Current feedback of 13 dB is applied to the
first stage and is obtained from the resistors R3,
R4, R19, which are included in the cathode return

and 18 must be strapped to complete the circuit.

Where two amplifiers are supplied from a single
mains unit, the strapping should only be done on
one amplifier,

Valve Data

Anode Screen

Current Current  Fil. Fil.
Valve mA mA Volts  Amps.
Stage 1,
AC/SP3BARH 12 0-4 4 1
Stage 2,
AC/SP3BRH 46 1-5 4 1

Total feed, 7-7 mA.
H.T. Supply, 300 or 250 V.
L.T. Supply, 4 Va.c.or6Vd.c.

General Data
Volume Control

circuit. The volume control, PF/4Al, and blocking Type  Resistance No. of Studs Loss per Stud
capacitor, C3, are shunted across R3 and RI19. PF/4A1 6,119Q 10 1dB.
) -
SCALE' 4
Fig. 6.1. Face Panel D[9

Volume control is therefore effected by varying
the amount of feedback in this stage, the control
being limited to 10 dB in steps of 1dB. A small
amount of high-frequency correction is introduced
by shunting C4 across R4.

Voltage feedback of 19 dB is applied to the
second stage by means of a feedback winding on
the output transformer, the cathode return circuit
being completed through this winding and the
bias resistor, R18. This enables maximum un-
distorted output to be obtained and compensates
for the distortion due to the output trans-
former.

In order to mumimise mains hum when using
a.c. filament supply, bias is applied to the heaters
from the potential divider, R26, R27, connected
across the h.t.. supply, the bias being applied via
R24, R25, thereby maintaining the two ends of the
heater at the same potential with respect to the
cathode. Under these conditions, terminals 14, 17

© 6.5

Meter, Miniature Edgewise No. 1456.
Meter Switch, Yaxley Type B, No. 2123.

Impedances
Input Z =600 Q.
Output P =600 ,,

Normal Load Z = 600 ,,
Normal Working Levels

Input — 50 dB.
Output Oor -+ 4 dB.
Test Data

600-ohm Test Gain
Test Conditions :
Volume control set at maximum gain.
Tone Source Sending Level, — 46 dB.
Gain at 1,000 ¢/s, G = 50 dB.
Gain at 50-10,000 c/s, & 0-1 dB relative to
gain at 1,000 c/s.
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Maximum Working Vollage Gain
Test Conditions :
Output loaded with 600 Q and output level
at + 4 dB.
Gain at 1,000 ¢/s, G = 50 dB.
Total Percentage Harmonic Content

8 dB above

Normal level normal level
100 ¢/s < -1 < +5
1,000 c¢/s < -1 < 2

D/9A. Circuit Description (Fig. 18)

The input transiormer feeds the grid of the
‘first stage via a continuously-variable volume
control, R32.

Current feedback of 13 dB is applied to the
first stage from the combination of resistors_R3,
R4, R19, R33 and is applied through the blocking
capacitor, C2. The amount of feedback is pre-
determined by shunting R33 across R3, RI19.
Correction at the higher frequencies is obtained

General Data

Volume Control
Type, Morganite-Stackpole MNAP 20350.-
-Resistance, 20,000 Q.

Meter, Miniature Edgewise No. 1456.

Meter Switch, Yaxley Type B, No. 2123.

Impedances
Input Z =600 Q.
Output -2 =600 ,,

Normal Load Z = 600 ,,
Normal Working Levels

Input -~ 50dB.
Output 0 or + 4dB.
Test Data
600-0hm Test Gain

Test Conditions :

Volume control set at maximum gain.

Tone Source Sending Level, — 49 dB.

Gain at 1,000 ¢/s, G = 53:dB

Gain at 50-10,000 c/s, + 0-1 dbrelative to gain

by shunting C4 across R4. at 1,000 c/s.
— o
— —
SCALE! 4
Fig. 6.2  Face Panel D/9A

Voltage feedback ot 19 dB is applied to the
second stage by means of a feedback winding on
the output transformiers, the cathode return circuit
being completed through this winding and the
bias resistor R18.

Similar arrangements for minimising mains hum
are provided as those previously described under
the heading D/9.

Valve Data

Anode Screen

Currvent Curvent  Fil. Il
Valve mah mA Voits  Amps.
Stage 1,
AC/SP3BARH 12 0-4 4 1
Stage 2,
AC/SP3B RH 46 1-5 4 1

Total feed, 7-7 mA.
H.T. Supply, 300 or 250 V.
L.T. Supply, 4 Va.c.or6 Vd.c.

6.6

Maximum Working Voltage Gain
Test Conditions :

Output loaded with 600 Q and output level
at 4- 4 dB.

Gain at 1,000 ¢/s, G = 53 dB.

Total Percentage Harmonic Content

8 dB above
Normal level normal level
100 c/s < 01 < 05
1,000 c/s < 01 < 02

D/9B. Circuit Description (Fig. 18)

The circuit of the D/9B is similar to that of the
D/9A but employs a high step-up ratio ‘input
transformer which increasecs the overall gain to
71 dB and reduces the input impedance to 300
ohms. The D/91 can therefore be used as an “A”
amplificr when required.



Valve Data

Anode Screen

Current Current  Fil. Fil.
Valve mA mA Volts  Amps.
Stage 1,
AC/SP3BARH 12 0-4 4 1
Stage 2,
AC/SPSBRH 46 15 4 1

Total feed, 7°7 mA.
H.T. Supply, 300 or 250 V.
L.T. Supply, 4 Va.c.or6 Vd.c.

General Data

Volume Control
Type, Morganite Stackpole MNAP 20450.
Resistance, 200,000 Q. :

Meter, Miniature Edgewise No. 1456.

Meter Switch, Yaxley Type B, No. 2123.
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Total Percentage Harmonic Content

8 dBabove

) Normal level normal level
100 ¢/s < 01 < 05
1,000 c/s < 01 < 02

D/10, D/10A, D/10B

The amplifiers D/10, D/10A and D/10B are single-
stage medium-gain units designed as general
purpose level raisers. Except for minor details,
the same circuit is used in each of these amplifiers.

Circuit Description (Figs. 19, 20, 21)

The input transformer, the secondary of which
is shunted by a volume control, feeds into a
pentode, Type AC/SP3B. H.T. is fed to the anode
of the valve through the primary winding of the
output transformer, the secondary of the trans-

R
COMTROL

_
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Fig. 6.3 Face Panel D/10

SCALE 14
Impedahces
Input Z =300 Q.
Output Z =600 ,,
Normal Load Z = 600 ,,
Normal Working Levels
Input — 70 dB.
Output 0 or + 4dB.
Test Data
600-ohm Test Gain
Test Conditions :

Volume control set at maximum gain,

Tone Source Sending Level, — 64 dB.

Gain at 1,000 ¢/s, G = 67-5dB.

Gain at 50-10,000 c/s, -+ 0-1dB relative to gain
at 1,000 c/s.

Maximum Working Voltage Gain
Test Conditions :
Output loaded with 600 Q and output level
at + 4 dB.
Gain at 1,000 ¢/s, G = 71dB.

6.7

former being built out to an impedance of 600 ohms
by the resistors R6, R7.

The cathode-return circuit is taken through a
third winding on the output transformer, which
provides 19 dB voltage feedback, the effect of
which is to assist in obtaining correct output
impedance and to reduce distortion due both to
the valve and to the transformer.

Power supplies are normally taken from a mains
unit of the MU/16 type, but provision is made for
6-V.d.c. Lt..supply.

Metering facilities are available for the measure-
ments of anode and screen currents.

D/10 (Fig. 19)

Valve Data

Anode  Screen

Current Current  Fil, Fil.
Valve mA mA Voits  Amps.
Stage 1, ‘
AC/SP3ARH 46 1-5 4 1
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Total feed, 61 mA.
H.T. Supply, 300 or 250 V.
L.T. Supply, 4 Va.c.or 6 Vd.c.

General Data
Volume Control
Type, Morganite Stackpole MNAP 25450.

Resistance, 250,000 €.
Meter, Miniature Edgew.lrée No. ED 1456.
Meter Switch, Yaxley Type B ; 2-bank, 9-position.

Impedances
Input Z = 600 (2.
Output Z =600 ,,

Normal Load Z = 600 ,,
Normal Working Levels

Input — 40dB.
Output — 10dB.
Test Data
600-0hm Test Gain

Test Conditions :

Volume control set at maximum gain.

Tone Source Sending Level, — 29 dB.

Gain at 1,000 ¢/s, G = 33 dB.

Gain at 50-10,000 ¢/s, + 0-1 dB relative to gain
at 1,000 c/s.

Maximum Working Voltage Gain
Test Conditions :
Output loaded with 600 Q and output level
at — 10dB.
Gain at 1,000 ¢/s, G = 33 dB.

Total Percentage Harmonic Content

8dB above
Normal level normal level
100 ¢;s < 01 < 10
1,000 ¢/s < 01 < 1-0
D/10A (Fig. 20)
Valve Data
Anode  Screen
Current Current  Fil. Fil.
Valve mA mA Volts  Amps.
Stage 1,
AC/SP3ARH 46 1-5 4 1

Total feed, 6-1 mA.

H.T. Supply, 300 or 250 V.
L.T. Supply,4 Vac.or6 Vd.c.

6.8

General Data
Volume Control
Type  Resistance No. of Studs Loss per Stud
PN/5A1 8,900 Q 19 2 dB.

Meter, Miniature Edgewis¢ No. ED 1456.
Meter Switch, Yaxley Type B, 2-bank, 9-position.

Impedances
Input Z = 600 L.
Output Z =600 ,,

Normal Load Z = 600 ,,
Normai Working Levels

Input — 33 dB.
Output — 10 dB.
Test Data
600-0hm Test Gain

Test Conditions :
Volume control set at maximum gain.
Tone Source Sending Level, — 25dB.
Gain at 1,000 cfs, G = 29 dB.
Gain at 50-10,000 c/s, + 0-1 dB relative to gain
at 1,000 c/s.
Maximum Working Voltage Gain
Test Conditions :
Output loaded ‘with 600 {2 and output level
at — 10 dB.
Gain at 1,000 cfs, G = 29 dB.
Total Percentage Harmonic Convent

8 dB above
Normal level normal level
100 ¢/s < 01 < 0§
1,000 c/s < 01 < 02
D/10B (Fig. 21)
Valve Data
Anode Screen :
Current Current  Fil. Fil.
Valve mA mA Volts  Amps.
Stage 1,
AC/SP3ARH 4-6 1-5 4 1

Total feed, 6-1 mA.
H.T. Supply, 300 or 250 V.
I..T. Supply, 4 Va.c.or 6 V d.c.

General Data
Volume Control

Type, Morganite Stackpole MNAP 25450.
Restistance, 250,000 Q.

Meter, Miniature Edgewise No. ED 1456.
Meter Switch, Yaxley Type B, 2-bank, 9-position.




Impedances
Input Z = 600 Q.
Output Z =150 ,,

Normal Load Z = 150 ,,
Normal Working Levels

Input — 30 db.
Output — 6dB.
Test Data
600-0hm Test Gain
Test Conditions :

Volume control set at maximum gain.
Tone Source Sending Level, -- 37 dB.
Gain at 1,000 ¢/s, G = 31dB.
Gain at 50-10,000 c/s, 4- 0-1dB relative to gain
at 1,000 c/s.
Maximum Working Voltage Gain
Test Conditions :
Output loaded with 150 Q and output level
at — 6dB.
Gain at 1,000 ¢/s, G = 27 dB.
Total Percentage Harmonic Conlent

8dB above
Normallevel normal level
100 ¢/s < 01 < 05
1,000 c/s < 01 < 02
AMPLIFIER D/11

Considerable attention was paid to the design
of the D/11 Amplifier, and it was produced on a
large scale as a high-grade general purpose ampli-
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via Cl by means of the resistors R5, R6, R7
in series with the cathode return. Control over the
maximum gain is obtained by local arrangement
of these resistors. :

For maximum gain of 30 dB, the whole of the
feedback chain is in circuit, the feedback being
applied through C1. For maximum gain of 50dB,
R7 is short-circuited, thus reducing the cffective
feedback.

For maximum gain of 70 dB, no feedback is
applied, since R6 and R7 are short-circuited and
the grid return path is direct to cathode via Cl1.

In the second stage, both voltage and current
feedback are employed, balanced to obtain an
output impedance of 600 ohms.

Voltage fecdback is obtained from the potentio-
meter comprising R16, R17 and current feedback
from the resistor R13 in conjunction with R22.

The grid circuit of V2 is returned, via the high-
value resistor R11, to the junction of RI3 and
R22, so that the grid bias potential is obtained
from R13 only.

Output Impedance Considerations

The output stage of this amplifier has been
designed to give an output impedance of 600 ohms,
which is obtained by use of negative feedback. For
the amplifier to give the required output power
with low harmonic content, considerable feedback
is necessary. This can take the form of voltage or
current feedback or both. As voltage feedback

: ©P]LOT LAMP (
AD]UST HEATFR BIAS
AMPLITIER
o
SCALE -4

Fig. 6.4 Face Panel D/}1

fier. It comprises two stages, resistance-capacitance
coupled, with transformer input and output. The
amplifier can be used under three conditions of
maximum gain, 70 dB, 50 dBor 30 dB.

Circuit Description (Fig. 22)

The input transformer is connected to the grid
of the first stage viaa continuously-variable Yolume
control. -

Current feedback is applied to the first valve

6.9

decreases and current feedback increases the effec-
tive generator impedance of a valve, considerable
control of this impedance is possible by varying
the ratio of voltage to current feedback, whilst
keeping the total feedback factor the same. As the
generator impedance of V2 without feedback is too
high, some voltage feedback is necessary. The
rather unusual arrangement of the feedback circujts
in the output stage can best be explained by means
of a theoretical circuit.
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From Fig. F.5, it will be seen that the two
resistors R16 a d R17 together torm a potential
divider connected across the output circuit of V2,
and in parallel with the primary winding of the
output transformer The decoupling capacitor C6
has such a large capacitance (16 p F) that its
reactance at audio frequencies is negligible com-
pared with the values of the resistors R16 and R17 ;
it therefore plays no part in the feedback circuit.

Ri8

OUTPUT

RI9

O

Fig. 6.5 Feedback Circuit D/11 (Theoretical)

The resistors R13, R22 and R16 are connected
in series between the cathode of V2 and negative
h.t. ; neglecting R13 and R22 for the moment,
it will be seen that any alternating potentials
developed across R16 will cause the cathode
potential to fluctuate. The input voltage to V2
(the potential between grid and cathode), is the
algebraic sum of the output voltage of VI (between
the grid of V2 and h.t. negative) and that across
R16 (between cathode of V2 and 'h.t. negative),
the latter being in phase opposition to the output
voltage of V1.

If all the feedback required had been made
proportional to output voltage, then the effective
generator impedance of V2 would have been too
low. It was therefore necessary to introduce some
current feedback. This is applied by means of
resistors R13 and R22, and their v:.-ues together
with those of R16 and R17, are chusen to give the
required degree of total feedback.

It is customary in negative -oltage feedback
circuits to make the values o the resistors forming
the potential divider very large compared with
that of the anode load so th. t they take . negligible
share of the output current In th-D/11 it should

6.10

be noted that R17 carries the d.c. anode current
and R16 the total d.c. cathode current of V2. In
order to give the valve a suitable anode-to-cathode
potential thc permissible drop across R16 and R17
is limited, that is to say, the values of R16 and R17
must be kept reasonably low. In fact the total
resistance of the potential divider is approximately
equal to the resistance reflected across the primary.
winding of the output transformer so that approxi-
mately half of the a.c. anode current of V2 passes
through the potential divider. Thus the output
impedance of the amplifier depends not only on the
effective generator impedance of V2, as modified
by the voltage and current feedback, but also on
the value of R16 4 R17 which is effectively in
parallel with it. In addition the step-down ratio
of the output transformer has to be taken into
account, and an output impedance of 600 ohms is
obtained by inserting the padding resistors RI8,
R19 in series with the secondary winding (IFig. 22).

Valve Data

Anode Screen

Current Current Fil. Fil.
Valve mA mA Volts  Amps.
Stage 1,
AC/SPBARH 1-2 0-4 4 1
Stage 2,
AC/SPBBRH 10 35 4 1

Total feed 15 mA.

H.T. Supply, 320 V.

LT. Supply, 4 Va.c.or6 Vd.c

General Data

Volume Control
T-pe, Morganite Stackpole MNAP 10430
(linear) or 10410 (logarithmic). 10410 preferred
Resistance, 100,000 2.

Impedances
Input Z =600 Q.
Output Z =600 ,,

Normal Load Z = 600 ,,
Normal Working Levels

Input — 70dB.
Output Oor + 4dB.
Test Data

GOO0-ohm Test Gain

Test Conditions :

Volume control set at maximum gain.

Tonce Source Sending Level, — 66, — 46 or
— 26 dB.

Gain at 1,000 c/s, G = 70, 50 or 30 dB.

Gain at 50-10,000 c’s, 4+ 0-1 dB relative to gain
at 1,000 ¢/s.
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Maximum Working Voltage Gain Total Percentage Harmonic Content
Test Conditions : 8 dB above
Output loaded with 600 Q and output level Normal level normal level
at + 4 dB. 100 ¢/s < 05 < 10
Gain at 1,000 cfs, G = 70, 50 or 30 dB. 1,000 c/s < 05 < 10
D/11A

This amplifier is similar to D/11, the only
modifitation being to the velume control, R2.
On the D/11, this is a continuously variable resis-
tor ; on the Df11A it is a 10-stud potentiometer.

6.11
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