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Foreword

This abridged catalogue is issued
with the ob]ect of presentmg in

1 tlal part1c111ars of the comprehen-
“sive range of Mullard Master
-Valves. o e s, Dl )

27 The valves are grouped in'seven |
ranges, and each section is prefaced -
"-by an index sheet giving the applica-
tion and prices of each valve in the
- range. Receiving valves:are-listed
in decreasing order of impedance,
| and output valves in increasing
- order of dissipation.

Attention is called to the tech-
nical appendix on pages 65 to 77,
wherein will be found much use-
ful information and many circuit
diagrams.
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MULLARD RECEIVING VALVES

for use with
2-VOLT L. T. ACCUMULATOR

Type.

Application.

For par-

PRICE.

ticulars
sce page

Britain

In Gut.

In

I.F.S.

PM.12
PM.1DG

PM.1A

PM.1HF

PM.1HL

PM.1LF

PM.2D X

PM.2
PM.z2A

PM.202
PM.as52
PM.22

Screened-grid high fre-
quency amplifier
Combined oscillator
and first detector in
super-heterodyne re-
ceivers o i i3
High frequency ampli-
fier or detector fol-
lowed by resistance-
capacity coupling
High frequency ampli-
fier in stages not em-
ploying screened-grid
valves. Detector or
L.F. amplifier fol-
lowed by transformer
coupling s
High frequency ampli-
fier in stages not em-
ploying screened-grid
valves. Detector fol-
lowed by transformer
or certain R.C. coupl-
ings . ..
Detector or L.F. am-
plifier followed by
transformer coupling

Super detector or L.F.
amplifier followed by
transformer coupling

Small power output
valve ..

Small power output
valve .. - ..
Super-power valve
Super-power valve
Pentode output valve. .

I0
II

12
I3
I4
IS

20/-

20/-

8/'6

8/6

8/6

8/6

8/6
10/6

10/6
13/6
13/6
20/-

22/-

23/-

9/6

9/6

9/6

9/6

9/6
11/9

11/9
15/-
15/~
32/-

Mullard the

Master Valve

-



Type P.M.12

SCREENED GRID
VALVE

Price 20/-
(In I.F.S. 22/-)

Application.

Screened-grid high fre-
quency amplifying stages.

Operating Data.

Max. Filament Voltage

2.0 volts
Filament Current

0.15 amp.

Max. Anode Voltage

150 volts
Positive Screen Voltage

75 volts

Characteristics.

* Anode Impedance
Amplification Factor
*Mutual Conductance

I

! B te

e,
<
j RS

|
1 =l

180,000 ohms
- 200
1.1 mA./volt

*At. Anode Volts 100 ; Screen Volts 75 ; Grid Volts, Zero.

Mullard the Master Valve



Type P‘.M.IDG.

DOUBLE GRID
VALVE
Price 20/-
(In I.F.S. 22/-)

Application.

Combined oscillator and
first detector in super-
heterodyne receivers.

Mullard 7
Valve | / 6 6 ” 5 |
TypePM1DG /:r / perating Data.
/ /so Max. Filament Voltage
‘“"'L“"Ig'é"’w‘?ﬂ““'! /N // 2.0 volts
f/ // /| Filament Current 0.1 amp.
A A '
&1 .f[—-’-° 4 Max. Anode Voltage
? 'SJ/ 5, 402[ :
/ 7 j 5/ 3 80 volts
- A j/} 5 Max. Auxiliary Grid
// V4 g Voltage 20 volts
/ // // g
./ j/ § _ )
Characteristics.
*Mutual Conductance .. .. 0.8 mA./volt

*At Anode Volts 20 ; Auxiliary Grid Volts 20 ; Control Grid
Volts, Zero. _

Mﬁllard the Mast-er Valve



Type P.M.1A.

HIGH IMPEDANCE
VALVE

Price 8/6
(In I.LF.S. 9/6)

Application.

High frequency ampli-
fier or detector followed
by resistance - capacity
coupling.

Operating Data.

Max. Filament Voltage
2.0 volts

Filament Current 0.1 amp.

Max. Anode Voltage

150 volts
Characteristics.
*Anode Impedance .. o~ .. 41,600 ohms
* Amplification Factor . i . 50
*Mutual Conductance .. .. 1.2 mA./volt

*At Anode Volts 100 ; Grid Velts, Zero.

Mullard the Master Valve



Type P.M.1 H.F.

o
=

MEDIUM IMPEDANCE
VALVE

Price 8/6
(In I.F.S. 9/6)
Application.

High frequency ampli-
fier in stages not employ-
ing screened-grid valves.
Detector or l.f. amplifier
followed by transformer

ling.
Mullard oHpTne
Valve /I | Operating Data.
Type PM.IHE / |/| Maz. Filament Voltage
| | // 2.0 volts
- 7 “7 Filament Current 0.1 amp.

Y/ Max. Anode Voltage
: 150 volts

N\

N\CURRENT [\ MILLIAMPS
w
o
P,

\
ANCDE
1 2
\0

% Characteristics.

*Anode Impedance
22,500 ohms

*Amplification Factor 18

*Mutual Conductance

Rt 0.8 mA./volt
GRID VOLTS *At Anode Volts 100; Grid

g . Volts, Zero.
Grid Bias Table. -

/
7
A

-6 -3

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 1.5 0.6
100 I.§ to 3.0 0.9
1325 3.0
150 3.0 t0 4.5 1.5

Mullard the Master Valve



Type P.M.1 H.L.

MEDIUM IMPEDANCE
VALVE
Price 8/6
(In I.F.S. 9/6)

Application.

High frequency ampli-
fier in stages not employ-
ing screened-grid valves—
particularly choke-coupled
stages. Detector followed

by transformer or certain
R.C. couplings. Mullard

Operating Data. Valve

Max. Filament Voltage Type PMIHL_;_

2.0 volts 1
Filament Current 0.1 amp.
Max. Anode Voltage

150 volts
Characteristics. i T

*Anode Impedance
18,500 ohms |
*Amplification Factor 28 ———
*Mutual Conductance |
1. mA./volt [ | /
*At Anode Volts 100; Grid
Volts, Zero. »

Grid Bias Table.

-

1 GRIDVOLTS

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

100 1.5 1.0

125 1.5 tO 3.0 1.2

150 3.0 1.4

Mullard the Master Valve



Type P.M.1 L.F.

MEDIUM IMPEDANCE
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

Detector or 1.f. amplifier
followed by transformer
coupling.

Mullard' awa Operating Data.

Valve | 7 Max. Filament Voltage
Type PM.ILF / 2.0 volts

9 Filament Current 0.1 amp.

5 Max. Anode Voltage
150 volts

- Characteristics.

\\EFILUAMFS
3

?3\\
™.
=

*Anode Impedance

..\.6' &
o7 30 12,000 ohms
*Amphﬁcatlon Factor 11

// // / ;«Y ol *Mutual Conductance
.

\EURRENT‘

1

R,
%
X

/// o 0.9 mA./volt

L

<7 *At Anode Volts 100; Grid
' GRID VOLTS Volts, Zero.

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 3.0 1.6
100 4.5 2.2
125 6.0 2.8
150 7.5 3.4

Mullard the Master Valve
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Type P.M. 2D.X.

SUPER DETECTOR
VALVE

Price 8/6
(In I.E.S. 9/6)

Application.

Detector or l.f. amplifier
followed by transformer
coupling.

Operating Data.

Max. Filament Voltage M‘l,lll]ard
2.0 volts "
Filament Currento.1 amp. | JP° X
Max. Anode Voltage
150 volts |
Characteristics.

*Anode Impedance —
10,000 ohms
*Amplification Factor 17

*Mutual Conductance
1.7 mA./volt N/

*At Anode Volts 100; Grid ,. //
Volts, Zero. " =& o -

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
100 3.0 1.25
125 4.5 2.0
150 4.5 to 6.0 2.5

Mullard the Master Valve
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Type P.M.2.

“ POWER”’
OUTPUT VALVE
Price 10/6
(In I.F.S. 11/9)
Application.
Small power output valve.
Characteristics.
Operating Data. * *Anode Impedance
ot 4,400 ohms
Max. Filament Voltage * Amplification Factor 7.5
2.0 volts *Mutual Conductance
Filament Current 0.2 amp. 1.7 mA./Volt
Max. Anode Voltage *At Anode Volts 100 ; Grid
150 volts Volts, Zero.
A Y
LY
25 V. Mullard
\/ | Valve
g0 MaxDC Cumrent=20ma 4 S [/ Type PM.Z
9 P
Is—g——-— 1’ .____/ 4
2 i 7
z %'&'m-’ 4
o1 iy L
w —3' 2 )
i/ / ALV £F
g . ' s i ;
£ a I’ ‘I# _;'
5 / _’__'# /' /
4 / ?
. V4 e -
L V. / yd 7
. 50 100 50 7 750 0% 350 4
ANODE VOLTAGE
Grid Bias Table.
Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
100 7.5 4.0
125 9.0 to I0.5 5.3
150 12.0 6.6

Mullard the Master Valve
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Type P.M.2A.

““POWER”’
OUTPUT VALVE
Price 10/6
(In I.LF.S. 11/9)
Application.
Small power output valve
Characteristics.
*Anode Impedance Operating Data.
3,600 ohms :
*Amplification Factor 12.5 Max. Filament Voltage |
*Mutual Conductance ; 2.0 Voits
3.5 mA./volt Filament Current 0.2 amp.
*At Anode Volts 100 ; Grid Max. Anode Voltage
Volt, Zero. 150 volts
. E | Mullard
28— —1 Valve
2 \e |
243 \%
2ofs %
16 |8
g
12 FMAX. ANODE CURRENT:
NOT TO EXCEED IO MA »
. 7 7
. |
0 50 100 150 200 250 o
ANODE  VoLTS
Grid Bias Table.
Anode Voltage. | - Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
100 3.0 5.0
I25 4.5 6.5
150 6.0 8.0

Mullard the Master Valve



Type P.M.202

Operating Data.
Max. Filament Voltage

2.0 volts
Filament Current 0.2 amp.
Max. Anode Voltage

« SUPER POWER"”’
OUTPUT VALVE
Price 13/6
(In I.F.S. 15/-)

Application.
Super-power valve.
Characteristics.

*Anode Impedance
2,000 ohms
* Amplification Factor v
* Mutual Conductance
3.5 mA./volt
*At Anode Volts 100 ; Grid

J l.; ‘ o " M l
% ullard
s =
35 1 ‘\‘% L & R aIVe
‘ L5 S
T N Type PM202
ad 0 .
% [ \_‘% =
z RN ,T R
2013 y b ‘d’ \‘:h'
= ¥ o g = ¥
z 4 & SO o
" r\%x’ > R
215 MAX DC ANODE cbrenTzop MaWH8 S X N
l% i :..q‘#' _S.Q:;' ?)" “p
b v :
15 E" / l A 3 _l‘ . p' _ﬁ?‘ ";"J._.:
& f z," L e i_,}hiﬁ
: / > ! e Y
2 -4 4 "'-u.. ’
IO =z i i . & 7 N
< / i ” "' ‘rr "
/ /é f 7 4 Yl
5 < A ’ b ):
/ 0‘ ‘D' rl )
(4 & '-f ','
vt ta _/" R PR .
, s ¥
0 50 100 200 950 7
Anobe °VoLTs 300

Grid Bias Table.

Aoprox. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 4.5 8.0
100 7.5 10.0
125 9.0 o 10.5 14.0
150 I2.0 to I5.0 14.0

Mullard the

Master

Valve
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Type P.M.252

‘“ SUPER-POWER ”’
OUTPUT VALVE
Price 13/6
(In I.F.S. 15/=)

Application.
Super-power valve.
Characteristics.

*Anode Impedance

_ 1,900 ohms
*Amplification Factor 7.0
*Mutual Conductance

3.7 mA./volt
*At Anode Volts 100 ; Grid

Operating Data.

Max. Filament Voltage
2.0 volts

Filament Current 0.4 amp.
Max. Anode Voltage

Volts, Zero. 150 volts
40
"N Mullard
T T\ Tt Valve
v J ‘v_}
g K Type PM252
ol I /5| o r
< 1 § & I }
s — ———F——hkff —; Ny ? ] _l_ 5 I ___‘.__ ==
z | I__ b »
20 po-MAX. ANODE CURR < A°L._’§I] ‘
& \-«! & | Y
5] [~ wd l___\;/. ?’0’—*
a / / \‘F\-. ‘\Q; | 7
2 21 4 /7 Sz
of- 77 17
/ A
- ‘.‘,«:._ SR = _f —_—d
AR |
| | - .~
0 50 00 150 200 250 300
ANODE  VoLTs
Grid Bias Table.
Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
100 6.0 I1.0
125 7.5 to 10.5 14.0
150 9.0 to 12.0 17.0

Mullard the

Master Valve



Type P.M.22.

———a gy

a7
——

Operating Data.

Mazx. Filament Voltage

) 2.0 volts
Filament Current 0.3 amp.
Max. Anode Voltage

PENTODE
OUTPUT VALVE

Price 20/-
(In I.E.S. 22/-)
Application.

Five-electrode output valve
(Pentode).

Characteristics.

*nMutual Conductance
. 1.3 mA./volt
*At ' Anode

. 150 volts o ~ Volts 100
Max. Auxiliary Grid Voltage Auxiliary Grid Volts 100 ;
150 volts Control Grid Volts, Zero.
40 = . )
2 \& : Mullard
35 7 2 Valve
3R |\ : Type PM22
= VOLTS + 150 VOLTS « =
NE % At ype
= EQO 5 8
z N> N
25(> o W=
E \IG -& 47)‘);‘_-1”—#-"--"_:
; 57 /"/‘/\’6"6 ~ — o — —
a NI _—
\ S e SoE BEER  EmEm
15 % / ///’-\TGT:'—‘;_ i wesards =
/ / // \-fg:ﬁ __m*.‘-— D O —
10 / / / 4"—- VG'_I4 —g—=7 = h-—
/ v il — | — —
W//é/—-"‘ o Yol e e e =
5 e —
"]
//
0 30 200 250 300

100 150
. . ANODE VOLTS
Grid Bias Table.

Auxiliary Grid | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Voltage. Current (mA).
100 6.0 9.0
125 8.0 12.0
I50 10.0 15.0

Mullard the Master Valve



MULLARD RECEIVING
for use with
4-VOLT L.T. ACCUMULATOR

VALVES

PRICE
For par-
Type. Application. ticulars
see page | In Gt.| In
Britain| I.F.S.

PM.14 Screened-grid high fre-

quency amplifier 17 20/- | 22/-
PM.3A High frequency ampli-

fier or detector fol-

lowed by resistance

capacity coupling 18 86 9/6
PM.3 Detector or low fre-

quency amplifier fol-

lowed by transformer

coupling 19 86 9/6
PM.4D X| Super detector or low

frequency amplifier

followed by transfor-

mer coupling 20 86 9/6
PM.4 Small power valve 21 10/6 | 11/9
PM.254 | Super-power valve 22 13/6 | 15/-
PM.24 Pentode output valve 23 20/- | 22/-

Mullard the Master Valve
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Type P.M.14

SCREENED GRID
VALVE

Price 20/-
(In L.F.S. 22/-)

Application;

Screened-grid high fre-
quency amplifying stages.

Mullard
Valve
Type PM 14 >0 -
Scriaen uTt 5 V]olts 2 Operatlng Darta.
i 4012
: Max. Filament Voltage
z 4.0 volts
L2V a2
/2 Filament Current
A 0.075 amp.
y /01t
s Y&k Mazx. Anode Voltage
574 E 150 volts
o @5’ 042 i
PpZNb Positive Screen Voltage
7T 75 volts
-6 -5 -4 -3 -2 -1 O +l <2
¢ GRID YOLTS
Characteristics.
*Anode Impedance .. .. .. 230,000 ohms
*Amplification Factor - i e 200
*Mutual Conductance .. .. 0.87 mA./volt

*At Anode Volts 100 ; Screen Volts 75 ; Grid Volts, Zero.

Mullard the Master Valve
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Type P.M.3A.

HIGH IMPEDANCE
VALVE

Price 8/6
(In 1.E.S. 9/6)

Application.

High frequency ampli-
fier or detector followed by
resistance-capacity coupl-
ing.

Operating Data.

Max. Filament Voltage
4.0 volts
Filament Current
0.075 amp.
Max. Anode Voltage
150 volts

Characteristics.

*Anode Impedance
55,000 ohms

*Amplification Factor 38

*Mutual Conductance

0.66 mA. /volt .
*At Anode Volts roo; Grid e S
Volts, Zero. GRID VOLTS

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
5 o 0.35
100 oto I.§ 0.45
125 oto 1.5 0.55§
150 I.§ 0.65

Mullard the Master Valve
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Type P.M.3

Mullard /90
Valve ¢ 2|/
Type PM.3.| [ 3| ||

~

T~
B

T~
s

I~ 3
—~1

~
NRRENT
Fs A2

™~ [

™~
S~
ey

J@\r‘b j):g

2 LD!J:L

S
|

GRID VOLTS

Grid Bias Table.

e

MEDIUM IMPEDANCE
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

Detector or low fre-
quency amplifier followed
by transformer coupling.

Operating Data.

Mazx. Filament Voltage
4.0 volts
Filament Current
0.075 amp.

Max. Anode Voltage

150 volts

Characteristics.

*Anode Impedance
13,000 ohms

*Amplification Factor 14

- *Mutual Conductance

1.05 mA./volt
*At Anode Volts 100; Grid
Volts, Zero.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 1.5 1.0
100 3.0 1.6
125 4.5 2.2
150 6.0 2.8

Mullard the

Master Valve
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Type P.M.4D.X.

SUPER DETECTOR
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

Detector or low fre-
quency amplifier followed
by transformer coupling.

Operating Data. Mullard] ] ] / |

Max. Filament Voltage N I
4.0 volts T 1T ]

Filament Current 0.1 amp. | 1

Max. Anode Voltage B e S e ol
150 volts ‘ g

Characteristics. | 4

*Anode Impedance
7,500 ohms

*Amplification Factor 15
*Mutual Conductance T & ¢
2.0mA./volt || 19«

*At Anode Volts 100; Grid — ="
VOltS, Zero. GRID VOLTS

Grid Bias Table.

Approx. Neg. Grid Bias Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 0 to I.5 1.0
100 I.5 to 3.0 1.5
125§ 3.0 to 4.5 2.0
I50 4.5 to 6.0 2.5

Mullard the Master Valve
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Type P.M.4

POWER OUTPUT
VALVE

Price 10/6
(In I.F.S. 11/9)

Application.
Small power output valve.
Characteristics.
Operating Data. *Anode Impedance
- 4,000 ohms
Max. Filament Voltage * Amplification Factor 8.0
. 4.0 volts *Mutual Conductance
Filament Current 0.I amp. 2.0 mA./volt
Max. Anode Voltage *At Anode Volts 100 ; Grid
150 volts Volts, Zero.
R 4 ar
\ / Mullard
G5t .._._._\\_ I’
/
. /| 4 Valve
c N PM
> \‘ ‘;' / T 4
E gV / ’ ; s
3 ‘ / /] ’
20| Z e MAX ANCDE CURRENT=20wA ¥ .4
E 9 st / A
h.’QV.JW ¥ /
1513 — —.—«,gzﬁ.a@__ 7
g / \Q/* N ,’ . ';1!-,.. - /
0 A e aw ar dnr
A/ A 3 7
p 4 p N
5 - "v ,’ ,’—
v Ve
s’ il

| > Ll
0 25 50- 75 100 125 150 175 200 225 250 275 300

. ANODE VOLTS
Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 3.0 4.0
100 5.0 5.5
125 2.0 7.5
150 8.0 10.0

Mullard the Master Valve
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Type P.M.254

SUPER-POWER
OUTPUT VALVE

Price 13/6
(In I.F.S. 15/=)

Application.
Super power output valve.
Characteristics.

*Anode Impedance
2,150 ohms
*Amplification ¥Factor 6.5
*Mutual Conductance
3.0 mA./volt
*At Anode Volts 100 ; Grid
Volts, Zero.

Operating Data.

Max. Filament Voltage

_ 4.0 volts
Filament Current 0.2 amp.

Max. Anode Voltage

200 volts
7 -
% -y B Mullard
ShOH |, Valve
25 T 18 Type PM 254
20 L MAXDCANOOE cURReNT 20ma _ / N ! o [
/ / [ =1
y >
/
ok S I 13
: [ NP
. &
o3 R TR AR
3 E , " ..; - — % ——
3 A Y B S VA e
512 / §1 7 7
< V4 V4 /
0 50 00 150 %éﬁ% 300 3540’ 400 4=

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

100 9.0 6.0

150 15.0 10.0

200 2I1.0 15.0

Mullard the

Master Valve



Type P.M.24.

11

FIVE ELECTRODE
OUTPUT VALVE

Price 20/-
(In L.F.S. 22/-)

Application.

Five electrode output
valve (Pentode).

Operating Data.

Mullard] |1 14/
Valve /A1 Max. Filament Voltage
Type PM24 T /) " *1‘: 4.0 volts
77 4| Filament Current
L/ 0.I5 amp.
“I8 FE 3 2*° Max. Anode Voltage
55l -_(_’7,4 - lt
:ﬂj — T4 1y oy IS.O vo L
s0f- {5 Max. Auxiliary Grid
2 % ,> VYoltage 150 volts
. —tr '—.__::“’ Characteristics.

. » *Mutual Conductance
7 lauauany GQiD—\;’-O_L[A_EE-_Iéa vouTS 1.75 mA/ volt
E *At Anode Volts 100 ; Auxiliary

| ] Grid Volts 100 ; Control Grid
60 80 | 12 [Z]e]
ANODE VOLTS Volts, Zero.

I 0 20 40

Grid Bias Table.

Auxiliary Grid Approx. Neg. Grid Bias | Approx. Anode
Voltage. Voltage. Current (mA).

75 3 8

100 6 12

125 9 16

150 12 20

Mullard the Master Valve
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MULLARD RECEIVING VALVES
for use with
6-VOLT L. T. ACCUMULATOR

PRICE
For par-
Type. Application. ticulars
see page | In Gt.| In
Britain| I.F.S.
PM.16 Screened-grid high fre-
quency amplifier 25 20/- | 22/-
PM.sB High frequency ampli-
fier or detector fol-
lowed by resistance-
capacity coupling 26 8/6 9/6
PM.sD Detector or low fre-
quency amplifier fol-
lowed by transformer
or resistance-capacity
coupling’ .. 27 8/6 9/6
PM.sX Detector or low fre-
quency amplifier fol-
lowed by transformer )
coupling . 28 8/6 9/6
PM.6D Super detector or low
frequency amplifier
followed by trans- K
former coupling 29 8/6 9/6
PM.6 Small power valve 30 10/6 | 11/9
PM.256 Super power valve .. 31 13/6 | 15/-
PM.256A| Super power valve 32 13/6 | 15/-
PM.26 Pentode output valve 33 20/- | 22/-

Mullard the

Master Valve



25

Type P.M.16

SCREENED GRID
VALVE

Price 20/-
(In I.E.S. 22/-)

Application.

.. Screened-grid high*fre-
quency amplifying stages

Mullard

Valve
| Type PM.IG. # .
1 scrben a5 volts. Wk Operating Data.
/: Max. Filament Voltage
a-o—é 6.0 volts
/ : Filament Current
// z-o—g 0.075 amp.
$, < .
J 7 Max. Anode Voltage
e 10 150 volts
P / Positive Screen Voltage
T e O ¢ 4 75 volts
Characteristics.
*Anode Impedance .. .. .. 200,000 ohms
* Amplification Factor .. 55 - 200
*Mutual Conductance .. .. 1.0 mA./volt

*At Anode Volts 100; Positive Screen Volts 753 Grid Volts, Zero.

Mullard the Master Valve
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S
e

Type P.M.5B.

HIGH IMPEDANCE
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

High frequency ampli-
fier or detector followed by
resistance-capacity coupl-
ing.

Operating Data.

Mazx. Filament Voltage

6.0 volts
Filament Current
0.075 amp.
Max. Anode Voltage
150 volts

Characteristics.

*Anode Impedance
49,000 ohms

*Amplification Factor 40

*Mutual Conductance
0.85 mA./volt

*At Anode Volts 100; Grid == SN
Volts, Zero. GRID VOLTS

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
. Voltage. Current (mA).

100 O to 1.5 0.4

125 O to 1.5 0.5

I50 1.5 0.7

Mullard the Master Valve
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Type P.M.SD.

MEDIUM IMPEDANCE
VALVE

Price 8/6
(In L.F.S. 9/6)

Application.

Detector or low fre-
quency amplifier followed
by transformer or resist-
ance-capacity coupling.

Mullard / | Operating Data.

Valve : Max. Filament Voltage
Type PMSD / 7Z 6.0 wolts

Filament Current
- 0.075 amp.
Max. Anode Voltage
150 volts

Characteristics.

N~
—

I
s

I
I

~—  *Anode Impedance
20,000 ohms

*Amplification Factor 26

*Mutual Conductance

5 1.3 mA./volt

Al el | *At Anode Volts 100; Grid
GRID VOLTS VOltS, Zero.

g ——
S 5
75 125
I{

’\
—3
‘\
ANODE CURRENT T~ _MILLIAMP;
T

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 O to 1.5 0.6
100 1.5 0.8
125 I.5 to 3.0 1.0
150 3.0 I.2

Mullard the Master Valve
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Type P.M.5X.

MEDIUM IMPEDANCE
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

Detector or low fre-
quency amplifier followed
by transformer coupling.

Operating Data.

.
Max. Filament Voltage Mullard
6.0 volts Valve /

Filament Current Type PM.Sx. ( 7
0.075 amp.

Max. Anode Voltage
150 volts

Characteristics.

*Anode Impedance
14,700 ohms

*Amplification Factor 17.5

*Mutual Conductance
1.2 mA./volt

*At Anode Volts 100; Grid 0. -8
Volts, Zero.

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
75 I.§ 0.8
100 I.5 to 3.0 T.2
12§ 3.0 1.6
150 3.0 to 4.5 2.0

Mullard the Master Valve
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Type P.M.6D.

SUPER DETECTOR
VALVE

Price 8/6
(In I.F.S. 9/6)

Application.

Detector or low fre-
quency amplifier followed
by transformer coupling.

6-peraﬁng Data.

Max. Filament Voltage
6.0 volts

Filament Current 0.1 amp.

J Max. Anode Voltage
ZL 150 volts

Characteristics.

Mullard /|,
Valve /

Type PM6D /

\
\_ [
CURRENT T—-MILLIAMPS

*Anode Impedance e
= 000 ohms
[/ g

- +—  *Amplification Factor 18
/;//?_ .—  *Mutual Conductance

yivd/am 2.0 mA./volt
///// *At Anode Volts 100; Grid

-“% - -0 -8 -6 - -2 o 2
? GRID VDLT_: s VO].tS, Zero.

—
T —
~lanooe

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. B Voltage. Current (mA).
75 o to I.5 1.0
100 I.§t0 3 1.5
125 3.0 t0 4.5 2.0
150 4.5 2.5

Mullard the Master Valve



Type P.M.6.

POWER OUTPUT
VALVE

Price 10/6
(In L.F.S. 11/9)

Application.
Small power output valve
Characteristics.
*Anode Impedance Operating Data.
) ) 3,550 ohms :
*Amplification Factor 8.0 Max. Filament Voltage
*Mutual Conductance | . 6.0 volts
2.25 mA./volt Filament Current o.1 amp.
*At Anode Volts 100 ; Grid Max. Anode Voltage
Volts, Zero. 150 volts
4 /
¢ g4 /" |Mullard
s - 3.,% L =
g % | 1./ 4 Valve
13 N, & TypePM6
/
E N 4 [TypeP)]
-i j'ﬁ? (=] /’ ” ’V‘ l’l, i ,/
- / 7 7| _. /
20}-5 / s I' r' I ;-‘_." ‘ai__"”
& ™ 4 4 /|
S / el _!/, 170
3 E T ” ,’ ,.r)\. " F"
& Ar/ ,I‘ '1 J "‘;L...--"_
IBRE A e
| 7 | '/ T IIR . A
N V/ oA A A
1‘/ / | A IR L#* o7
| 1 1 Pl L‘.‘f"' 1/’ ’p’
o

50 100 ANODE 150 \bLTS 200 250 300

Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode I
Anode Voltage. Voltage. Current (mA).
75 4.5 2.5
100 6.0 4.5
125 7.5 7.0
150 9.0 9.5

Mullard the Master Valve
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Type P.M.256.

OUTPUT VALVE

Price 13/6
(In I.LF.S. 15/-)

Application.
Super-power output valve.
Characteristics.
. *Anode Impedance
Operating Data. = A0F 3?5850 ohms
i . .
Maz. Ellament Voltage *Arnphﬁcatmn Factor 6.0
6.0 volts Mutual Conductance
Filament Current 0.25 amp. 3.25 mA./volt
Max. Anode Voltage *At Anode Volts 100 ; Grid
250 volts Volts, Zero.
- e\ sl  Mullard
= n )
b o e —1 Valve
w v ¥
: & ST BT TypePM 256
.k o 1RSI ®
= ol |2 ' <
= I q E—”F—fﬁ gfr 3
= i ' &
, 20| & I l,r =]
3 I ! ]
10 4 y) —
y 7 | 2
| SN A LY
: - Y4 WY . 4
: y
/ / / / '/ ‘d',, .ﬂ",‘.p", 1
0 100 200 300 400 600 800
ANODE VOLTS
Grid Bias Table.
Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
100 7.5 t0 9.0 6.0
150 10.5 to I13.5 10.0
200 18.0 to 21.0 15.0
250 27.0 20.0

Mullard the Master Valve
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Type P.M.256A

e R —— ___...

OUTPUT VALVE

Price 13/6
(In I.F.S. 15/-)

Application.

Super-power output valve.

Characteristics.

*Anode Impedance

1,400 ohms.
*Amplification Factor 3.6
* Mutual Conductance

2.6 mA./volt
*At Anode Volts 100 ; Grid

Operating Data.

Max. Filament Voltage

6.0 volts
Filament Current 0.25 amp.
Max. Anode Voltage

Volts, Zero. 200 volts
BO
N | Mullard

s —tr—r——T—1T—1—1 Valve

LB Tyve PM256A
60|51 — : -t

(=] | |

NE Ak |

g v i ‘

z
40| ———— |

5 ol 7] |
o § .:E.;"_J_ 78' 1

. of &
2]8 —|- .! Tl

E S.* -3'

’ -f~
10 7 77 v
w4 Jd LS
0 50 100 150 200 250 350 400 450 550 600

ANODE YOLTS

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

100 I12.0 17.0

150 22.5 23.5

200 33.0 30.0

Mullard the Master Valve



Type P.M.26

FIVE-ELECTRODE
OUTPUT VALVE

T Dlee 20

Application.

Five-electrode output
valve (Pentode).

Operating Data.

Mag]lard Max. Filament Voltage

ve

T oNae | 6.0 volts
§- Filament Current
: 0.17 amp.

wff | Max. Anode Voltage

sls 150 volts

=8 .

m—%—‘,,f Max. Aux. Grid Voltage

) /480 O L W S 150 volts
/ )IVAUXIUAHY GriD VOLTAGE= 150 vours . .

2 // o Characteristics.

. !/ /" ] *Mutual Conductance

0 /" e Rt 2.0 mA./volt

i 7 i ey *At Anode Volts 100 ; Auxiliary

&= =====+  Grid Volts 100 ; Control Grid
kil ODE VOLTS #o- 20 Volts, Zero.

Grid Bias Table.

Aux. Grid Approx. Neg. Grid Bias | Approx. Anode
Voltage. Voltage. Current (mA).
75 _ 6.0 7.0
100 9.0 11.0
125 12.0 15.0
150 15.0 | 19.0

Mullard the Master Valve
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MULLARD RECEIVING VALVES
Indirectly Heated Types
for use with

4-volt A.C. LOW TENSION SUPPLY

PRICE
For par-
Type. Application. ticulars
see page | In Gt.| In

Britain| I.F.S.

| S4V Screened grid high fre-
quency amplifier .. 35 22/6 | 24/9

S4VA Screened grid high fre-
quency amplifier .. 36 22/6 | 24/9

S4VB Screened grid high fre-
quency amplifier .. 37 22/6 | 24/9

904V Detector followed by
resistance-capacity or
| transformer coupling 38 15/- | 16/6

354V Super detector followed
\ by transformer coupl-

) ing .. . .k 39 15/- | 16/6

' 164V Low frequency ampli-
1 fier followed by trans-
former coupling P, 40 17/6 | 19/3

104V Small power valve, 3- .
electrode output valve 41 17/6 | 19/3

| o054V Super power valve .. 42 20/- 2'2/-_

I -

PEN4V | Pentode output valve.-. 43 25/- | 27/6

Mullard the Master "Val\‘r'e
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[ 1|

Type S.4V.

INDIRECTLY HEATED
SCREENED
GRID VALVE

Price 22/6
(In LE.S. 24/9)

Application.

- Screened-grid high fre-
M\‘;ﬂ?;d ‘ % quency amplifying valve
Tupe S4V /s fox: A.C. all-mains re-

ceivers.

Operating Data.

ILLIAMPS
i
w
|

Max. Heater Voltage

ANODE Vours 200
e z';};/ = 4.0 volts
/f'/ % o Max. Heater Current
/ — - I.0 amp.
# s10s1 Max. Anode Voltage
SR : 200 volts
r// i | | Positive Screen Voltage
6RiD vouTs 75 volts
Characteristics.
*Anode Impedance .. e .. 909,000 ohms
*Amplification Factor .l e .. 1,000
*Mutual Conductance . .. I.1 mA./volt
*At Anode Volts 100; Grid Volts, Zero; Positive Screen

Volts 75.

Mullard the Master Valve



Type S.4V.A.

INDIRECTLY HEATED
SCREENED
GRID VALVE

Price 22/6
(In LF.S. 24/9)

Application.

Screened-grid high fre-
quency amplifying valve
for A.C. all-mains re-
ceivers.

Operating Data.

Max. Heater Voltage
4.0 volts

Max. Heater Current
1.0 amp.

Max. Anode Voltage
200 volts

Positive Screen Voltage
75-100 volts

Characteristics.

*Anode Impedance
*Amplification Factor
*Mutual Conductance

‘Mullard . |

Valve

Type S4Va |
s NS

| ANoE vours 200 |
| ANODE VOLTS 100
L Meorveuy jof)

. | ‘ ‘
ANODE CURRENT in MILLIAMPS J

+

430,000 ohms
.. 1,500
3.5 mA./volt

*At Anode Volts 100; Positive Screen Voltage 75; Grid

Volts, Zero.

Mullard the Master -’Valve

'y
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Type S.4V.B.

INDIRECTLY HEATED
SCREENED
GRID VALVE

Price 22/6
(In I.F.S. 24/9)

Application.

Screened-grid high fre-
quency amplifying valve

Mullard for A.C. all-mains re-
Valve ceivers.
TypeSAVB | |
mr!m,m/a Operating Data.
i o Max. Heater Voltage
/ A 4.0 volts
e G VouTage 75 vy . ¢  Max. Heater Current
L § I.0 amp.
£ Max. Anode Voltage
I 200 volts
p 3 Positive Screen Voltage
A | § 75-100 volts
LR amu i.u:.-‘ °
Characteristics.
*Anode Impedance .. i 4 .. 257,000 ohms
*Amplification Factor .o .. - 900
*Mutual Conductance 8 .. 3.5 mA./volt

*Anode Volts 100 ; Positive Screen Volts 75; Grid Volts -1

Mullard the Master Valve



Type 904V.

INDIRECTLY HEATED
MEDIUM IMPEDANCE
VALVE

Price 15/-
(In I.F.S. 16/6)

Application.

Detector or low frequency
amplifier in A.C. all-mains
receiver, following resist-
ance capacity or trans-
former coupling.

Operating Data.

Max. Heater Voltage

4.0 volts
Heater Current 1.0 amp.
Max. Anode Voltage

200 volts

Characteristics.

*Anode Impedance

17,000 ohms

*Amplification Factor 85
*Mutual Conductance
5.0 mA./volt

*At Anode Volts 100; Grid
Volts, Zero.

Grid Bias Table.

MILLIAMPS
i e L 1

—

| ANODE CURRENT

Anode Voltage. | Approx. Neg. Grid Bias Approx. Anode
Voltage. Current (mA).

100 0.75 2.5

150 1.0 3.5

200 I.§ 4.5

Mullard the M‘aster Valve_




Type 354V.

{Mullard I
Valve / !
Type354V /

o

N
N
N
\‘1

N
\

_~

& borrs

44;00

|

Sal

CURRENT IN MILUAMPERE Sa_

4| ANODE

-10 -8 -6 -4 -2
GRID VOLTS

Grid Bias Tabile.

INDIRECTLY HEATED
SUPER DETECTOR
VALVE

Price 15/-
: (In. I.LF.S. 16/6)

Application.

Detector or low fre-
quency amplifier in A.C.
all-mains receivers, fol-
lowed by transformer
coupling.

Operating Data.

Max. Heater Voltage
4.0 volts

Heater Current 1.0 amp.

Max. Anode Voltage
200 volts

Characteristics.

*Anode Impedance
10,000 ohms

* Amplification Factor 35

* Mutual Conductance

5 mA./volt

*At Anode Volts 100; Grid
Volts, Zero.

Anode Voltage. | Approx. Neg. Grid Bias Approx. Anode
Voltage. Current (mA).

100 2.0 2.0

150 3.0 3.0

200 4.0 4.0

Mullard the Master Valve



Type 164V.

INDIRECTLY HEATED
MEDIUM IMPEDANCE
VALVE

Price 17/6
(In I.F.S. 19/3)

Application.

Low frequency amplifier
in A.C. all-mains receivers
followed by .transformer | \
capacity coupling.

Operating Data. M{/I.P]eéd

Max. Heater Voltage L b .

4.0 volts

Heater Current 1.0 amp.
Max. Anode Voltage

200 ohms

Characteristics.

*Anodg Impedance
4,850 ohms [ K g |
*Amplification Factor 16 | A (. ‘

N Mniiames
.

Anoot CURRENT 1

*Mutual Conductance
3.3 mA./volt

*At Anode Volts 100; Grid -
Volts, Zero.

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

100 4.5 4.5

150 6.5 6.5

200 8.5 -

Mullard the Master Valve
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Type 104V.

INDIRECTLY HEATED
LOW.IMPEDANCE VALVE
Price 17/6
(In I.F.S. 19/3)

Application.

Small power output valve in A.C.
all-mains receivers having no pre-
vious low frequency stage.

Operating Data.

Characteristics.
Mies, FHeater VOIE:%CVORS * Anode Impedance 2,850 ohms
* Amplification Factor 10

Heater Current 1.0 amp.
Mazx. Anode Voltage

* Mutual Conductance 3.5 mA./volt
*At Anode Volts 100; Grid Volts,

200 volts Zero.
60 W |
» é \ Valve
\
BTN [TypelO4V
£ !

j - i' ’

%0 Max Anooe CURRENT=30MA ’l
' : . .:9;}/ J ! ‘

20 S = 7

. o

o 100

Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias Approx. Anode
Voltage. Current (mA).

100 5.0 9.0

150 8.5 13.0

200 12.0 17.0

Mullard the

Master Valve
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Type 054V.

INDIRECTLY
HEATED OUTPUT
VALVE
Price 20/-

(In I.F.S. 22/-)

Application.

Output valve in A.C. all-
mains receivers.

Characteristics.

*Anode Impedance

.1,250 ohms
*Amplification Factor 5
*Mutual Conductance

4.0 mA./volt
*At Anode Volts 100 ; Grid

Operating Data.

Max. Heater Voltage

4.0 volts
Heater Current 1.0 amp.

Max. Anode Voltage

Volts, Zero. 200 volts
= L 7 7 M3 avord |
\'/ 4 |/ 4] { Mullard

i v Valve

2 v o ) T Type 054V
TN T T T
o SN Ly )

n “0 80 20 180 200

Grid Bias Table.

= i ¥ A 3 i
?m \?m.rs. 0 l Gmhw#jlhnjlg, C-::&mﬂ Ginﬁn?’&m‘hni-ﬁ Gnﬁ:s 6? T

N AN Y S

i '}’ B
.48 /Y A .
Ao 7 40 .

S T— T
240 280 320 360 400
Anooe VoLtace

Approx. Neg. Grid Bias | Approx. A'node
Anode Voltage. Voltage. Current (mA).
100 I4.0 20.0
150 18.0 30.0 ,
200 28.0 30.0

Mullard the

Master Valve
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Type PEN 4V.

Operating Data.

Max. Heater Voltage
4.0 volts

Heater Current 1.0 amp.
Max. Anode Voltage

INDIRECTLY HEATED
FIVE ELECTRODE
OUTPUT VALVE

Price 25/-
(In I.F.S. 27/6)
~Application.

Five-electrode output valve
(Pentode) in A.C. all-mains
receivers.

Characteristics.

* Mutual Conductance
3.0 mA./volt

T AT

[o]

240 280 320 360 400 440 484

. 250 volts *At Auxiliary Grid Volts
Max. Auxiliary Grid Volt- 100; Control Grid Volts,
age 200 volts Zero. -
80 7 l . !
-0 % Aux GriD \obL'rs-ZOl Mu]-lard
. P Valve
= el A T pEN4
IR AP ype b
500 e
3 / \10\5*'.‘ L~ g _L- =
a ﬁ\g é, -
40 '% - 5 =
4 S % 1"
oo L - -
/ / / @ Lﬂ T ‘5
GRID VouT ! - —
20 / /'/Ir/ — -L—- ==
Guo VLTS8t — A T
=" Gum VoLrs:-20 __l—-—_—_---_—j
o 7 Gaip Vours=24 \
b
40

80 120

Grid Bias Table.

160 200
ANODE YoOLTS

' Aux. Approx. Neg. Grid Bias | Approx. Anode
Grid Voltage. Voltage. Current (mA).
200 10.0 35.0

Mullard the

Master Valve
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MULLARD RECEIVING VALVES

Directly Heated Output Types
for use with

A.C. LOW TENSION SUPPLY

Type.

Application.

For par-
ticulars
see page

PRICE.

In Gt.
Britain

In
L.F.S.

AC.104

AC.o064
AC.044

DO.10

DO.z20

DO.24

DO.25

DO.60

DO.7s

Output valve for re-
ceivers having no pre-
vious L.F. stage

Output valve for A.C.
all-mains receivers ..

Output valve for A.C.
all-mains receivers ..

Output valve (high
anode voltage type)
for powerful receivers
and amplifiers

Output valve (high
anode voltage type)
for powerful receivers
and amplifiers

Output valve (high
anode voltage type)
for powerful receivers
and amplifiers

Output valve (high
anode voltage type)
for powerful receivers
and amplifiers

Output valve (high
anode voltage type)
for powerful ampli-
fiers - o

Output valve (high
anode voltage type)
for powerful ampli-
fiers i & .

45
46

47
48
49
50
51
52

53

16/-
16/-

20/-

25/-

30/-

30/-

30/ -

110/-

160/-

17/9
17/9

22/-

27/6

33/

33/-

33/-

128/6

186/8

Mullard the

Master Valve
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‘Type AC.104

DIRECTLY HEATED
OUTPUT VALVE
Price 16/-

(In I.F.S. 17/9)

Application.

Output valve in A.C. all-
mains IECelVers hs{vmg no
previous low frequency

stage.
Operating Data. Characteristics.
Max. Filament Voltage *Anode Impedance
4.0 volts . _ 2,850 ohms
Filament Current 1.0 amp. * Amplification Factor 10
Max. Anode Voltage * Mutual Conductance
200 volts 5 mA./volt

*At Anode Voﬁls: 100 ; Grid
Volts, Zero.

60 R ‘
—vey Mullard
' LT A, Val
St A {, , Ve
% y
8 477 hpeACiod
§ 0" :ﬁ\t i ’I [l Il
= :PI-’ \’. o 4 4 / !
30 g MAX ANODE CURRENT=30uA__ § \\J:%! ! / ,’
E Yol |/ |4
é N b / !
Poh
20 o— / ;"/ s} %_j‘(?l‘ P "J':)Esj ';’ Y,
§ 740 / &;\" .'%’-Iﬁ .--""’---.
. (0 ‘ A |- =
. Ay 4 2 S PR
= 2001, ‘Ilﬂ 11,1
300
ANODE VOLTS 400

0
Grid Bias Table.

Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
150 10.0 8.5
175 12.0 9.75
200 I4.0 I1.0

Mullard the Master_ Valve
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Type A.C.064

DIRECTLY HEATED
OUTPUT VALVE
Price 16/-

(In I.LF.S. 17/9)

Application.

Output valve in A.C.
all-mains receivers.

Characteristics.

* Anode Impedance
2,000 ohms
* Amplification Factor 6
* Mutual Conductance
3.0 mA. /volt
*At Anode Volts 100 ; Grid

Operating Data.

Max. Filament Voltage

4.0 volts
Filament Current 1.0 amp.
Max. Anode Voltage

Volts, Zero. 200 volts
w0 I | .
. | NS B Mullard
o e | Valve
: y e E Type AC/064
30 - o 4% ‘ .
= 3 |
2s o He NS
=]
20(8 {7
2 i |
;M. AT
A %
T / | ab .
. 7 |
4 '_// \J 4
p /7
-, ,‘y /‘[
0 5000 0 200 i50 300 350 400 450
] _ ANODE VOLTS
Grid Bias Table.
Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
150 14.0 16.0
I75 7.5 18.0
200 2I1.0 20.0

Mullard the

Master Valve
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.

Type A.C.044

E——
e ot

DIRECTLY HEATED
OUTPUT VALVE
Price 20/-

(In 1I.F.S. 22/-)

Application.
Output valve in A.C. all-
mains receivers.

Characteristics.

* Anode Impedance
) 1,150 ohms
* Amplification Factor 4

Operating Data.

Max. Filament Voltage

40 YolL5 * Mutual Conductan®®
Filament Current 0.7 amp. 3.5 mA./volt
Max. Anode Voltage . *At Anode Volts 100 ; Grid
200 volts Volts, Zero.
Mullard
g Valve
d & | of <€
3: 2 .x‘il §
23} W5 -—p—— ‘_%,41—1——
: d 2l o
80 = * -\-&{_ f\?l‘
o & N wof 5t
& o S
O|S—T+ — R
‘l: 4 sy -&J ‘i&.{, .
40 ;.}____/ “ l’l'l\»i{r"c;/ .c’i}i’ 2
: ViV .
/ / /I /i =
. 7V A7 ‘ -
r4 ’
z/‘/..‘m.ﬁa" P m/.@/. iy A«”i1 o
0 50 By 120 200 250 30D 350 400 450

Grid Bias Fable, ANODE VoLTS

Anode Voltage.| Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

100 I4.0 I5.0

150 23.0 22.5

200 32.0 30.0

Mullard the Master Valve
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Type DO.10

DIRECTLY HEATED
OUTPUT VALVE
Price 25/-

(In L.F.S. 27/6)

Application.

Output valve for powerful
receivers and amplifiers.

Characteristics.

*Anode Impedance
2.850 ohms
* Amplification. Factor 2.4
* Mutual Conductance
: 0.85 mA./volt
*At Anode Volts 100 ; Grid

Operating Data.

Filament Voltage

5.0 to 6.0 volts
Filament Current 0.85 amp.
Max. Anode Volts

Volts, Zero. 400 volts
80 ‘
A 2 Mullard
70 3 J‘\Zp" 5l : Valve
: s gTIF . Type DO/10
AN 2 ¥
soff— 7 ¥ T B 13
% B E _4,5’ $
ra . ¥ 'l r O
402_ ¥ / I'f y ,l——.i;jl '?i 8
30_& RREAIT=20 = : ! -é " / $
. 2 Lok /11| $
yavayav i el
| y
10 - ; 7
”
0 e300 300 400 __500 600 700 800 900
. ANODE VOLTS
Grid Bias Table.
Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. Current (mA).
100 30.0 12.0
200 60.0 17.0
300 90.0 25.0
400 130.0 25.0

Mullard the

Master Valve
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Type D0O.20

Operating Data.
Mazx. Filament Voltage

7.5 volts
Filament Current 1.3 amps.
Max. Anode Voltage

DIRECTLY HEATED
OUTPUT VALVE
Price 30/-

(In IL.E.S. 33/-)

Application.

Output valve for powerful
receivers and amplifiers.
Characteristics.
*Anode Impedance

2,000 ohms
* Amplification Factor 5
* Mutual Conductance

2.5 mA./volt
*At Anode Volts 100 ; Grid

425 volts Volts, Zero.
80
AR M‘jfléiard
»le 3 ¥, ve
A | § ;
P (g | Type DO/20
ST
so§ ” ’I / ?qp?' o’ I
3 \ >
oo |z Aot Gurmeyriior T ExJ!EE_o wu}{ :é;! ;‘S
[N
" > -
iAW HW N
2 Sl o
2
AVAVAVA 'Y
(] ' gs\ y
/TN
1 / Y. 9{ £
0] 100 200 300 ‘400 502. GCD-
Grid Bias Table, —ANOPE VeuTAcE
| Approx. Neg. Grid Bias | Approx. Anode
Anode Voltage. Voltage. - Current (mA).
325 48.0 32.0
350 52.5 34.0
375 5§7.0 36.0
400 61.5 38.0
425 66.0 40.0

Mullard the

Master Valve



Type DO.24.

DIRECTLY HEATED
OUTPUT VALVE

Price 30/-
(In L.F.S. 33/-)
Application.

Output valve for powerful
receivers and amplifiers.

Characteristics.
*Anode Impedance Operating Data.
1,670 ohms
* Amplification Factor 10 Max. Filament Voltage
* Mutual Conductance 4.0 volts
6.0 mA./volt Filament Current 2.0 amp.
*At Anode Volts 100 ; Grid Max. Anode Voltage
Volts, Zero. 400 volts
R et —
N o s Mullard
a &
wolE— i —{ Valve
4 o
3 };? =1 3.'"' TYDCDOM
1201= 17 - - g
= \O
% IR 1 R
100} % D 4}'——(—~
. ‘g f | \’ ) 4. ? S
2 ] N ! K Y v
8C 7 ’er ; I' 2 ,‘9
Mu»mmn'mﬂoumﬂesu \ / / II ;é‘nL
f Y7 7 7 E
’I ":'IL / l' )
40 = gr-;_j:‘-- i
, J' — —
20— 7 2 Y .
/ / // / /’ I’
_..A_Aﬁ s Z ol
0 o0 200 300 400 500 60 700 800 90
o Aveot VouTs
Grid Bias Table.
Anode Voltage. | APProx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).
200 12.0 30.0
300 18.0 48.0
400 25.0 63.0

Mullard the Master Valve



"l‘ype DO.25

DIRECTLY HEATED
OUTPUT VALVE
Price 30/-

(In I.F.S. 33/-)

Application,

Output valve for powerful
receivers and amplifiers.

Characteristics.

*Anode Impedance
1,150 ohms
* Amplification Factor 3

Operating Data.

Max. Filament Voltage

e 2.0 * Mutual Conductance
Filament Current I.8 amps. 2.6 mA./volt
Max. Anode Voltage *At Anode Volts 100 ; Grid
400 volts Volts, Zero.
200 X1,
Lo Lo Mullard
N RS d :
m-EAE- A Valve
2 VAN T DO/25
= = q?’ ) o
b Jfl’ vy S_)" 8’ b
z . < ;E’;’ TR :
= ¥ | q 17 r 4 -
= / ARNIE J’ ,'
50 ﬁ ¥ \IL
‘ /
7 \L
// s 1’ / ,‘ -
r’ /’ ’
1‘_£ /

O 100 200 300 400 500 600 700 800 S00 1000 NOQ 1200
ANODE VoOLTS:
Grid Bias Table.

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Current (mA).

200 '40.0 | 35.0

300 : 67.5 48.5

400 95.0 63.0

Mullard the Master Valve



Type DO0.60

DIRECTLY HEATED
OUTPUT VALVE

Price £5 10 0
(In I.LF.S. £6 8 6)
Application.

Output valve for powerful
receivers and amplifiers.

Characteristics.

* Anode Impedance

1,000 ohms.
* Amplification Factor 3.5
* Mutual Conductance

3.5 mA./volt
*Under working conditions,

Operating Data.

Max. Filament Voltage
6.0 volts

Filament Current 4.0 amp.
Max. Anode Voltage

viz., Anode Volts 500,

Anode Current 120 mA. 500 volts
\8‘ Mullard
Gy g Valve
s e | Type DO/60|
> A
‘31 ; ‘f’f §
A
z S/
I ] [ l Q’
g AJ ;“ 5 ‘_\e[
< 4 J
o2 / M‘? I
T4
VAW AV =
- y 7
14 /7 »°

o 00 W% B0 &0 R0 B0 %0 100 100 W0
Grid Bias Table. ANQDE VOLTS

Anode Voltage. | Approx. Neg. Grid Bias | Approx. Anode

Voltage. Current (mA).
300 42.0 82.0
400 65.0 120.0
500 95.0 120.0

Mullard the Master Valve
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“Type DO.75

|

L]

Operating Data.

Max. Filament Voltage

: DIRECTLY HEATED
OUTPUT VALVE
Price £8 0 0
(In I.F.S. £9 6 8)
Special Holder 12/6 nett
- (In I.F.S. 14/6 nett)
Application.
Output valve for powerful amplifiers.
Characteristics.

*Anode Impedance 2,000 ohms
*Amplification Factor I2

.0 volts
) 10.0 *Mutual Conductance 6.0 mA./volt
Filament Current 2.0 amp. *Under working conditions, viz :

Anode Volts, 1000, Anode Current,

Max. Anode Voltage
1,000 volts 75.mA.
160 F S — Y
'R Mullard
140 P § Valve
i (Y )
5 PN B Type DO75
IZO?’:: 'l “; ;):l)l 'l'
= STHEE S W ]
= S WY |&wol I /
100t= S T 4
z 5 B 1 e o! ’
- 8 1 s i 1 =1 [
> do o PRE N el
80 [ MAX. ANOPE CURRENT = 75 MA*swi—4——SH——74—8 o ]
3 1 8 T R B B
" N T R | B S S
60(a W] YNo T BY] 0
2 3l [ ) g ] Y
r - e »
h Lo TS, 1 8
4-0 '. " " '--1 ----- ‘!-
I L ! ] ' -
" [] ? 'l A
20 4 1’ (] y ] 7 ]
/ ,' ’ s ’l 'T
» 2| ’ 4 ,
df o’ ’o' ," ’.-' ':'
O 200 400 600 800 1000 1200 1400 600 1800 2000 2200 2400,

Grid Bias Table.

ANODE VOLTS.

Anode Voltage | Approx. Neg. Grid Bias | Approx. Anode
° & Voltage. Current (mA).
600 25.0 45.0
800 40.0 60.0
1,000 55.0 75.0

Mullard

the Master Valve
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MULLARD RECEIVING VALVES

Pentodes
for use wi

th

4-volt A.C. LOW TENSION SUPPLY

PRICE.
For par-
Type. Application. ticulars
see page | In Gt.| In
Britain| I.F.S.
PM.24A | Output valve for use
with anode voltages
up to 300 - 55 25/- | 27/6
PM.24B | Output valve for use
with anode voltages
up to 400 - 56 27/6 | 30/-
PM.24C | Output valve for use
with anode voltage F
up to 400 - 57 27/6 | 30/-
PM.24D | Output valve for use
with anode voltage
up to 500 . s 58 45/- | 49/6

Mullard the

Master Valve

pra— rr 3
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Type P.M.24A.

FIVE ELECTRODE
OUTPUT VALVE

Price 25/-
(In L.F.S. 27/6)

Application.

Five electrode output

I

Operating Data.

Max. Filament Voltage valve (pentode).
- i G . 4.0 volts Characteristics.
ilament Curren
0.275 amp. *Mutual Conductance
Max. Anode Voltage 2.0 mA./volt
300 volts *At Anode Volts 100 ; Aux-
Max. Auxiliary Grid Voltage iliary Grid Volts™ 100
200 volts Control Grid Volts * Zero.
40 v
g of v,l’ "},"'" Mllllal‘d
[ i i
A == Valve
SN ot Type PM244a
30 - ¥ / - =
= ] ” ’, J ﬁu\sdf\’\ -~
gll ; :, ’,e#o \\' __ —'_... ]
%:: " fl /’, \ -‘20 ::\’4;{:- ——-o“""
20 81 ] ¢k anoor CURRENT =30 MA 3 0 S ==
" \\o "ﬂ
& i/// 95 p"‘é{/ﬁﬁoﬁf L= ="
/ g: &) S/ T B L
= : ST
ol T T el
L N
g V '—wg _—{===7"
) 100 200 0 00 500 60Q

30 3
ANODE VOLTS
Grid Bias Table.

Auxiliary Grid | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Voltage. Current (mA).
100 9.0 10.0
150 15.0 I5.0
200 21.0 21.0

Mullard the Master Valve
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Type P.M.24B.

FIVE ELECTRODE
OUTPUT VALVE

Price 27/6
(In I.F.S. 30/-)

Application.

Five electrode output valve
(Pentode).

Characteristics.

*Mutual Conductance
2.1 mA./volt

Operating Data.
Mazx. Filament Voltage
4.0 volts

Filament Current 1.0 amp.
Max. Anode Voltage

*At Anode Volts 100; . 400 volts
Auxiliary Grid Volts 100 ; Max. Auxiliary Grid Voltage
Control Grid Volts, Zero. 300 volts
R TP Io | 7\ =
e o\ __ """ Mullard
213 ’_a @é/ " | Aux GRip VoLTAGE 300 VouTS
0 3;9‘§,"¥"6¢,ﬁ&"\' O R =
e | | -
O BN Valve

! |
ANODE VOLTAGE

0 50 100 150 200 250 300

Grid Bias Table.

350 400 450 500 550 60U

Auxiliary Approx. Neg. Grid Bias Approx. Anode
Grid Voltage. Voltage. Current (mA).
200 26.0 22.0
250 33.0 25.0

300 (At anode

volts 300) 35.0 40.0
300 (At anode

volts 400) 40.0 30.0

Mullard the

Master Valve
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Type P.M.24C.

S

R

Operating Data.

Max. Filament Voltage

4.0 volts
Filament Current I.0 amp.
Max. Anode Voltage

FIVE ELECTI'\ODE
OUTPUT VALVE

Price 27/6
(In I.E.S. 30/-)

Application.

Five electrode output
valve (pentode).

Characteristics.

* Mutual Conductance
3.0 mA./volt

400 volts *At Anode Volts 400;
Mazx. Auxiliary Grid Voltage Auxiliary Grid Volts 200 ;
200 volts Control Grid Volts, -20.
Mullard |
V ]Ve a0 Auxiuiary. Grip' VoLtace 200w,
Typer PM24C|
e e [ »'00 : om0
E’I \Jo\:\""c'F’/
| Zpeo p— %: e el
oRl
3 /‘ %\OV I
| s | o 15
_I: 4 GRrID VOLTAGE" ¥
z /
ol [/ ////..é"" | Geno VoLTAee 2
3 F— Crip VOLTAGE _25V;
M . /-__f 1 Gri0 VOLTAGE 730\5
e 1) e e D QLTAGE — 35
< /’ 1‘
J
50

100 150 200 250 300 350 400

Anope VoLTs

Grid Bias Table.

Auxiliary Grid | Approx. Neg. Grid Bias | Approx. Anode
Voltage. Voltage. Current (mA).

200

. 28.0 30

Mullard the

Master Valve



Type P.M.24D.

FIVE ELECTRODE
OUTPUT VALVE

Price 45/-
(In I.E.S. 49/6)

Application.

Five electrode output
valve (pentode).

Characteristics.

* Mutual Conductance

“4.0 mA./volt
*At Anode Volts 100;
Auxiliary Grid Volts 100 ;
Control Grid Volts Zero.

Operating Data.

Max. Filament Voltage

4.0 VOIS
Filament Current 2.0 amp.
Max. Anode Voltage

500 volts
Max. Auxiliary Grid Voltage

200 volts

Grid Bias Table.

Voltage.

Auxiliary Grid | Approx. Neg. Grid Bias | Approx. Anode
Voltage.

Current (mA).

200

50

Mullard the

Master Valve
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MULLARD RECTIFIER VALVES
FULL WAVE TYPES

I PRICE
L For par-
Type. Application. ticulars '
see page | In Gt.| In
Britain| I.F.S.
DW.2 For outputs up to
60 mA. at 250 volts .. 60 15/- | 16/6
DW.3 For outputs up to
120 mA. at 350 volts. . 61 17/6 | 19/3
DW.4 For outputs up to
120 mA. at 500 volts. . 62 22/6 | 24/9
DW.s For outputs up to
120 mA. at 700 volts. . 63 35/- | 41/-
DW.6 For outputs up to :
120 mA. at 1,000 volts 64 60/- | 70/-
Hol|der
Nett | Nett
5/9 6/9

Mullard the

Master Valve
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Type D.W.2

FULL WAVE
RECTIFYING
VALVE

Price 15/-
(In I.E.S. 16/6)

Application.

. Full wave rectifier
for use in H.T. supply
units or battery charg-
ing equipments.

Operating Data.

Max. Filament Voltage
4.0 volts
Filament Current
1.0 amp.
Max. Anode Voltage
250-250 volts R.M..S.

Mullard

a0l —— M |
Valve
) —1 Type DW 2
2 m ._____\_H'\% - l, = i — 4
[ 250
2 I\ \wlﬁﬁ_._ _
w
0] ! 200
_Sj 200 \ | VE‘L‘[—S.._{%‘&»— — —
(o] \
> |
: 1. P — 150 L.
9] VO,
S B G |
m - —
P2 | .
| | |
o 10 20 30 40 S0 60 70 &!J
MILLIAMPS — D.C. OuUTPUT.
Output.
Max. Rectified Output 60 mA. D.C.

Mullard the

Master Valve
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Type D.W.3

| B |

Operating Data.

Max. Filament Voltage
4.0 volts

Filament Current
1.0 amp
Max. Anode Voltage

350-350 volts R.M..S.

FULL WAVE
RECTIFIER VALVE

Price 17/6
(In I.F.S. 19/3)

Application.

Full wave rectifier
for use in H.T. supply
units or battery charg-
ing equipments.

Mullard
700 Valve
HpeDW3
600 | T
500 | -1 :
b * "_‘—‘fSOVDLTSTQﬁs
o Tomhn
~— |
- ESOVOLTls RMS
|_ _
200 5 —!
e
b=
=
1005
S
| 3 D.C.OUTPUT CURRENT N MILLIAMPS
© 10 20 30 40 50 €0 70 €0 90 100 1o 20
Output. '
Max. Rectified Cutput 3 «= 120 maA. DLC.

Mullard the Maste_r Valve
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Type D.W.4

FULL WAVE

RECTIFIER VALVE

Price 22/6
(In L.F.S. 24/9)

Application.

Full wave rectifier
for use in H,T. supply
units or battery charg-
ing equipments.

Operating Data.

Max. Filament Voltage -
4.0 volts
Filament Current
2.0 amps.
Max. Anode Voltage
500-500 volts R.M.S.

Mullard
o Valve
i Type DWA
mrm RMS
AL —
i 200 vours RMS
m S— s .
B __I_‘_ I s 1300 vorrs Ry
S e .
2003 B ]
3
1004 . oY) I -
D.C.QUTPUT dlL:naENTfm MII..L]AMPS :
lO 0 20 30 4£‘.! 50 60 70 80 o0 100 o 120
Output.
Max. Rectified Output ..120 mA. D.C.

" Mullard the

Master Valve



Operating Data.
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Type D.W.5

FULL WAVE
RECTIFIER VALVE

Price 35/-
(In I.E.S. 41/-)

Application.

Max. Filament Voltage

Filament Current

Max. Anode Voltage

Full wave rectifier

4.0 volts for use in H.T. supply

3.0

units or battery charg-

4P ing equipments.

700-700 volts R.M..S.

Mullard

Valve

1200

Type DW5

1000

700-0-700 VoLTs RM S

80

600

| | ! T
T T 1]
_600-0-600 VOLTS. RMS

| |
| __500-0-500 VOlI.TS. R MIIS

400

200

D.C.OuTtpuTVOLTS.

D.C.OutPuT| CURRENT in [MILLIAMPS.

o

Output,

Mazx. Rectified Output i s

10

20

30 40 50 60 70 80 90 100 IO 120

120 mA. D.C:

Mullard the Master Valve
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Type D.W.6

FULL WAVE
RECTIFIER VALVE

Price 60/-
(In I.F.S. 70/-)

Special Holder 5/9 nett.
(In I.F.S. 6/9 nett)

Operating Data.

Application. Max. Filament Voltage
. 4.0 volts

Full wave rectifier for Filament Current

use in H.T. supply 4.0 amps.

units or battery charg- Max. Anode Voltage

ing equipments. 1,000-1,000 volts

mii‘. 1 1 Mullard
o Valve.
< [ _TyreDW6

1400 e ——
~— | | ]
.zo,._k,‘ e e —— M?o—o-iooo vours Ry ——F—+——1+—
| ‘ T | |
. ' - | | ‘
;,._.. = T 1 m_ = | i ;!
«0\ | . i 0 B(|)o VOLTS "M ! [ i
: ] . | e ———
800 — ——— 8000800 _VvoLTs ws| | - 1|
= | | 1 ! .
eoo{g———t——— T
> | % . : | ‘ }
| |
‘C‘\)'?- — ———— | —-;—4—;—-———1-———1— s l
- | [ | M [ |
) | | | | I
20018 — S f 1 1
= | DC.OUTPUT IN MILLAMPERES | |
o To 0 30 4« s & 80 90 00 no 120
Output.
s T S—

Max. Rectified Output .. .. 120 mA. D.C.

Mullard the Master Valve
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AUTOMATIC GRID BIAS

It is often convenient to obtain grid bias in A.C.
all-mains receivers by utilising the voltage drop across
a resistance connected between the negative terminal
of the H.T. supply and the cathode. This so-called
“free” grid bias arrangement has the advantage of
automatically controlling the value of the anode cur-
rent, and, if the biassing resistance is variable, avoids
the possibility of a dangerous rise in anode current
while adjustment to grid bias is being made.

The accompanying diagrams show recommended
automatic bias circuits for various types of valves and
suitable values for the decoupling resistance and by-
pass condensers. Beneath each diagram are given the
appropriate values of biassing resistance for each
type of Mullard A. C. mains valve.

The resistance should be of the wire-wound type and
must be capable of carrying continuously the full
anode current of the valve.

I. Indirectly-heated screened-grid valves.

—————0OHT-

BIASSING RESISTANCE

-

-0l mF.
Value of Biassing
Valve Type. Resistance (Ohms).
S.4V 600
S.4VA 300
S.4VB 200

Mullard the Master Valve
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AUTOMATIC GRID BIAS—cont.
II. Indirectly-heated triode as L.F. amplifier.

Intervalve
Transformer O HT -
|
'! O E
c R L O
L f AC.
T r | MAINS
O

R= Bias Resistance.

P = Decoupling resistance ~ O-1 Megohm

C= Z/uF Condenser.

Valve Type.

Value of Biassing
Resistance (Ohms).

904V 1000
354V 1000
164V 1000
104V 1000
III. Indirectly-heated triode as output valve.
C‘i . o
SPEAKER
TRAnSRORNER, ([
e
S
L
\I_SEE% A.CMAINS,
3 0
R = Bues Resistance FILAMENT
r = Decoupling resistance TRANSFORNER
(01 megir-in geid leak ) Methed of ottaining gutomstic
Cy= 2uF Cordenser. S otay oy s>
Cs = 4uf Condenser
Total Value | Fixed Portion Variable
Valve of Biassing of Biassing _Portion of
Type. Resistance Resistance Biassing Resist-
(Ohms). (Ohms). ance (Ohms).
104V 1000 500 500
054V 1200 700 500

Mullard the

Master Valve
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AUTOMATIC GRID BIAS—cont.
IV. Directly-heated triode output valve.

it O Speaker -or
Ca ‘ O autput transformer
— 5 E —O HT.+
Bisiole LS
Input. %H T R
J J O {mmon
G
il ] T_% AC.Mains
R = Bias Resistance Filoment Transfoxmer
r = Decoupling Resistance (00,0000hms)
C; = Bypass Condenser (2uF)
C; = Output Condenser (4ur)
I condensers are put in each speaker lead, L
they should both have a value of Euf.
Total Value Fixed Portion Variable
Valve of Biassing of Biassing _Portion of
Type. Resistance Resistance Biassing Resist-
(Ohms). (Ohms). ance (Ohms).
PM.254 1000 500 500
-_ PM.256 1500 1000 500
: PM.256A 1250 750 500
: AC.104 1500 1000 500
AC.o064 1250 750 500
1 AC.044 1250 750 500
J DO.10 5500 4500 1000
h DO.20 2000 1500 500
DO.24 Soo 250 250
DO.25 1750 1250 500
DO.60 1000 500 500
DO.75 1000 500 500

Mullard the Master Valve




69

AUTOMATIC GRID BIAS —cont.
V. Directly-heated pentode.

INTERVALVE
TRANSFORMER

R OUTPUT y

—
—_—
—_———

LD HT 42

R

HT+1

A._Bias Resistance

1 ~ Decoupling

Resistance

(Ol meqg Ohm 3rid.leok)
G - 2 mfd. condenser

a ~ HT-
+§i An

1 3

I < E

c ,

\ —
r E_g g A.C.MAINS
FILAMENT
TRANSFORMER

METHOD OF OBTAINING
AUTOMATIC GRID BIAS
FOR DIRECTLY HEATED PENTODE WALVE

‘Total Value Fixed Portion Variable
Valve of Biassing of Biassing Portion of
Type. Resistance Resistance Biassing Resist-
(Ohms). (Ohms). ance (Ohms).

PM.24 650 400 250
PM.24A 1250 750 500
PM.24B 1250 750 500
PM.24C 1250 750 500
PM.24D 1000 500 500

Mullard the Master Valve
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AUTOMATIC GRID BIAS—cont.
VI. Indirectly-heated pentode.

OUTPUT

HT+2
oHT+1

b —— —

2

i
g%\.c.hﬂains

R = Bias Resistance METHOD OF OBTAINING

- AUTOMATIC GRID BIAS
C =2mfd Condenser FOR INDIRECTLY HEATED
r = De-Coupling

] PENTODE VALVE
Resistance-100Q,0000hms '

Total Value Fixed Portion Variable
Valve of Biassing of Biassing Portion of
Type. Resistance Resistance |Biassing Resist-

(Ohms). (Ohms). ance (Ohms).
PEN.4V 500 250 250

Mullard the Master Valve
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LOW FREQUENCY
AMPLIFIER CIRCUITS

Below and on the following pages are given a
number of circuits for amplifiers suitable for gramo-
phone or moderate power public address equipment.

The values of the various components are given
below each diagram. :

CIRCUIT No. 1

3-watt Battery-operated Amplifier
with Triode Output Valve.

O HT+ |
' —0 HT+2
} oL
OL._s
vi|T v2
z
v
c
S 2RI
> LT=
O LT+
0 GB-2
5 —O GB -1
-0 GB+
O HT -
VI ...... PM.2DX.
V2 conss PM.252.
RI ...... 250,000 ohm Volume Control
TI ...... Inter-valve Transformer
L.S. ...Loud Speaker
H.T.1...100 volts
H.T.2...150 volts
L.T. ... 2 volts
G.B.1...— 3 volts
G.B.2... —15 volts

Mullard the Master Valve
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LOW FREQUENCY AMPLIFIERS-—Contd.

CIRCUIT No. 2

3-watt Battery-operated Amplifier
with Pentode Output Valve.

- O HT + |

1NdNI

RI wosns 250,000 ohm Volume Control
TrI ...... Inter-valve Transformer

L2 wsidias Pentode Output Transformer
S. ...Loud Speaker
T.1...100 volts
T.2 .. 150 volts

T. ... 2 volts

B
B

I...—3 volts
.2... —I2 volts

—

Mu.llard th.e Master Valve




LOW FREQUENCY AMPLIFIERS—Contd.

CIRCUIT No. 3

12-watt All-Mains Amplifier
with Triode Output Valve.

B
e

z2
C5

L Sk7
al
! ' T2
- ks

ViI...... 354V
Va...... A.C.o44
V3 ossss D.W.2
Ri1...... 250,000 ohm Volume Control
Rz ooms» 1,000 ohm Resistance (wire wound)
1§ TORP 200,000 ohm Resistance (wire wound)
R4...... 20,000 ohm Resistance (wire wound)
£ EP— 100,000 ohm Resistance (wire wound)
R6...... 500 ohm Variable Resistance

R ccawon <50 ohm Fixed Resistance
L.S. ...Loud Speaker :

C1 =C2=C4...2 mfd. :
C3=C6...4 mfd.

Cs...... 8 mfd.

i iy SR Inter-valve Transformer

T2...... Mains Transformer - with 3 secondary
windings .

(@) 2-0-2 Volts (RMS) to give 2 amps.
(b) 200-0-200 Volts (RMS) to give 40 mA.
(c) 2-0-2 Volts (RMS) to give 1 amp.
Zi...... 30 henry Choke to carry 30 mA. D.C.
2 S 30 to 60 henry Choke to carry 35 mA. D.C,

Mullard the Master Valve
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LOW FREQUENCY AMPLIFIERS—Contd.

CIRCUIT No. 4 ‘

12-watt All-Mains Amplifier
with Pentode Output Valve.

5

R I O s R S i ﬁ
N O\,x/\v,\/,_\/,{ff\,)\:\/;u ™

A 354V

Va...... PM.24B

Y Juvsces D.W.

R 250,000 ohm Volume Control
R2...... 1,000 ohm Resistance (wire wound)

R3uosson 200,000 ohm Resistance (wire wound)
R4...... 50,000 ohm Resistance (wire wound)
Rs...... 10,000 ohm Resistance (wire wound)
R6...... 100,000 ohm Resistance (wire wound)
R7...... 100,000 ohm Resistance (wire wound)
R8...uss 500 ohm Variable Resistance

Ro...... I,500 ohm Resistance (wire wound)

C1=C2=C3=C4...2 mfd.

Cs...... 8 mfd.

Ceé...... 4 mfd.

TEoiins Inter-valve Transformer

T2...... Pentode Output Transformer

i Iy Mains Transformer with 3 secondary
windings

(a) 2-0-2 volts (RMS) to give 2 amps.
(b) 400-0-400 volts (RMS) to give 45 mA.
(¢) 2-0-2 volts (RMS) to give 2 amps.

./ (- 30 to 60 henry Choke to carry 45 mA. D.C,

Mullard the Master Valve




LOW FREQUENCY AMPLIFIERS—Contd.

CIRCUIT No. 5

25-watt All-Mains Amplifier
with Triode Output Valve

ZIis
i s T

...354V
...DO.25

...DW.4

...500,000 ohm Volume Control
...I1,000 ohm Resistance (wire wound)
...200,000 ohm Resistance

...50,000 ohm Resistance

..1,250 ohm Resistance

...500 ohm Variable Resistance

...0.I megohm Decoupling Grid Leak
...0.I megohm Decoupling Grid Leak
...2 mfd. Blocking Condenser

...2 mfd. Blocking Condenser

...4 mfd. Condenser (working voltage 500)

4 mfd. Condenser (working voltage 500)
4 mfd. Condenser (working voltage 500)

...2 mfd. Blocking Condenser
...Inter-valve Transformer :
...Mains Transformer with four secondaries

(a) 4-volts, 2.0 amps.

(b) 500-0-500 volts ; 120 mA.
(¢) 3-0-3 volts, 1.8 amp.

(d) 2-0-2 volts, 1 amp.

.30 henry Choke to carry 63 mA.

50 henry Choke to carry 120 mA.

Mullard the

Master Valve
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HIGH FREQUENCY OSCILLA-
TION IN LOW FREQUENCY
AMPLIFIERS

Owing to the high mutual conductance of modern
output valves, it sometimes happens that trouble
arises in low frequency amplifiers due to high fre-
quency ‘oscillation in the power stage.  This effect,
which is most likely to occur when modern efficient
output valves are used in existing gear which does
not conform to the most modern practice, or when
such valves are used in parallel or push-pull, is not
in any way-due to. faults in the. valves, but is a
natural result of the increased mutual conductance
of up-to-date valves.

High frequency oscillation makes itself. apparent
as increased anode current and reduced output.
In d1fﬁcult cases it may be traced as’ follows

(I) By 1owermg a tuned wire Ioop,
~ connected to a flash lamp bulb,
‘over the wvalve: connections,

~when the lamp may light due
to induced  H.F. currents, if
the amplifier be oscﬂlatmg
violently.

(2). By touching the ““grid” terminal
with the finger or with a piece
of metal when the anode feed
current will usually show a
sudden change if the valve be
oscillating.

(3). By holding a neon lamp to the
grid terminal when the lamp
will glow if sufficiently powerful
oscillations be present. Care
mugtl?e taken to clhecllilthat th(;_
grid bias potential will not, o

‘00005 Mfd. itself, make the lamp glow.

The first teSt, i.e., lighting of a small glow lamp,
is the most reliable indication of H.F. oscillation.

Mullard the Master Valve
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CURES.

It has been found by experience that the following
methods may be relied upon to stop ‘ parasitic ™’
H.F. oscillation and should be adopted as precaun-
tionary measures when designing power amplifiers :

(1).

(2).

(3).

"\ (4)-

(5).

Insertion of a wire-wound resistance of
80 to 100 ohms in the anode circuit as
close as possible to the anode terminal
of the valve holder.

The inclusion of a 5,000 ohms resistance
in the grid circuit close to the grid terminal
is useful, but greater values of resistance
should not be employed.

A Neon ‘‘ gas-gap ” discharge tube may
be connected across the input terminals of
the amplifier (without including the grid
bias voltage in cases where this is high
enough to discharge through the tube).
To anv signal of normal strength the
neon tube will offer almost infinite
impedance, but transients of abnormal
strength, which would tend to set the
amplifier into oscillation, discharge through
the tube and are short-circuited thereby.
Gas-gap ncon tubes can be obtained
having breakdown voltages from 9o
volts upwards.

In extreme cases similar neon tubes (of
higher breakdown voltages) may be
connected. across impedance in the
anode circuits.

In the case of valves connected in pairs,
either in ‘ push-pull,” ¢ parallel” or
both, it should be remembered that
symmetncal arrangements of the wiring
are favourable to generation of very
short waves.

Mullard_ the Master Va]-j“?e
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