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PREFACE

In preparing the Second Edition of the MULLARD VALVE AND
SERVICE GUIDE, the whole of the text has been carefully revised to
include data on new valves and information concerning new develop-
ments. The valve data section has been enlarged by over 15 per cent.,
and now contains information on no fewer than 320 different types.

The arrangement and indexing of the data pages have been simplified
so that all the information on any one valve is found in a single
section. Each valve is included only in the section dealing with its
main function, but details of subsidiary functions and alternative
applications are also included. Thus, double diode triodes are
described in the section entitled ‘‘ Voltage Amplifying Triodes ™,
but their diode characteristics are quoted as well as the triode
characteristics.

Every endeavour has been made to include all normal applications,
but if additional information is required it can be obtained by apply-
ing to Mullard Electronic Products, Ltd., Technical Service Dept.,
(Valve Division), Century House, Shaftesbury Avenue, London,
W.C2.

As in the previous edition, the conventional symbols have been used
throughout, and a list of these symbols is given on a linen fold-out at
the back of the book.

An important innovation has been made in Section 8A—'‘ Direct
Equivalents "’—which now contains a comprehensive alphabetical
list of nearly one thousand British and American receiving valves,
There are, in addition, tables of abridged information on *‘ mainten-
ance ’’ valves and recommendations for replacing obsolete valves by
more modern types.

Section 11 contains a selection of circuits for receivers, amplifiers
and other equipment. Most of these have been revis¢d to take
advantage of the improved performance of the latest types of valves.
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INDEX TO
VALVE TYPES

GENERAL INDEX TO VALVE TYPES

In this section every valve included in this Manual is listed in alpha-numerical
order,

Page Page Page
A DG7—5 159 EC31 69
DG7—6 160 EC52 127
ACO42 178 DK1 210 ECS3 127
ACO44 178 DK32 44 ECH1 128
ACOS54 210 DK91 . 45 ECC31 70
ACO64 210 DL2 210 ECC32 21
ACOB84 - 210 DL33 83 ECC33 71
ACO84N 210 DL35 83 ECC34 72
AC104 210 DL66 84 ECC35 73
AL60 182, 210 DL71 85 ECC40 74
AZ1 177 DL72 86 ECCH1 75,130
AZ2 210 DL92 87 ECH2 211
AZ3 182, 210 DL93 88, 126 ECH3 179
AZ31 112 DL94 89 ECH21 46
AZ32 210 DO25 210 ECH33 211
AZ33 210 DCO26 183 ECH35 48
DO30 178 ECH42 49
DR4—2 158 ECL80 92
c DR7—5 159 ECR30 161
DR7—6 160 ECR35 161
CBU1 180 DT3 210 ECR35P 161
CBL31 81 DT30 210 ECRé0 162
CCH35 44 DW2 177 EES0 179
CL4 180 DW3 182, 210 EF2 211
CLé 183, 210 DW4 182, 210 EF5 211
CL33 82 DW4—350 177 EF6 184, 211
CY1 180 DW4--500 177 EF8 184, 211
cY2 183, 210 EF9 179
CY31 112, 180 EF22 24
CY32 210 E EE;? 251 ;‘;
olgm B
D EAB1 184, 209, 211 EF39 27
EAC91 45 EF40 27
DAC1 210 EAF41 211 EF41 29
DAC32 66 EAF42 22 EF42 30
DAF91 17 EB4 184, 211 EF50 31
DB4—2 158 EB34 62 EFS4 31
DB7—5 159 EB41 62 EF55 ‘ £V
DB7—6 160 EB91 63 EF80 33
DF1 210 EBC3 179 EF91 34
DF33 18 EBC33 66 EF92 36
DFé66 19 EBC# 67 EFM1 209, 211
DF70 20 EBF80 23 EH2 YT
DF91 20 EBL1 179 179

DF92 21 | EBL2 90 | EK2
DG4—2 158 EBL31 91 EK3 184, 211

(A
[Mullard)
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FC2

FC2A

FC4

FC13
FC13C
FW4—500
FW4—800

GZ32

HL13
HL13C
HVR2

175
175
176
180
180
116
177

117

180
180
118

IW3
w4
IWw4—350
IW4—500

KBC32
KCF30
KF35
KK32
KL3S
KLL32

LSD2
LSD3
LSD3A
LSD4
LSD7

ME1001
MM4Vv
MWé—2
MwW22—7
MWwW22—14
MW22—14C
MW22—17
MwW22—18
MW31—7
MW31—14C
MW31—17
MW31—18

PENA4
PENB4
PEN4DD
PEN4V
PEN4VA
PEN4VB
PEN26

i

Page Page
PEN36C 180
PEN40DD 212

182, 211 PEN428 177

182, 211 PL33 105

177 PL38 106

177 | PpL38M 106
PM1A 212
PM1HF 212
PM1HL 212
PM1LF 212

76 | PM2 181, 212

52 | PM2A 175

36 | pM2B 175

53 PM2BA 181, 212

104 | PM2DL 212

104 | PM2DX 212
PM2HL 175
PM12 212
PM12A 181, 212
PM12M 175

171 PM22 181, 212

171 PM22A 175

171 PM22D 181, 212

7 PM24 212

171 PM24A 178
PM248 183, 212
PM24C 212
PM24M 178
PM202 175

134 PM252 181, 212

21 PY31 118

Tes | PZ30 119

211

164

164

164 Q

;ﬁ QP228 175

Tes | QQV04—20 142

tes | QQVoe—40 145

tes | QQVo7—40 147
QQZ04—15 149
QV04—7 133
QV05—25 135
QY2—100 138
QY3—125 140

176

176

176

182, 212 R

176

182,212 | RG1—240A 150

183,212 | RG3—250 151

Page 5
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Page
S
S4v 212
S4VA 182, 212
S4VB 182, 212
SD4 182, 209, 212
SP2 175
SP4 176
SP48 176
SP4C 182, 212
SP13 180
SP13C 180
T

TDD2 181, 213
TDD2A 175
TDD4 176
TDD13 183, 213
TDD13C 180
TH4 182, 213
TH4A 182, 213
TH4B 176
TH21C 180
TH22C 213
TH30C 180
TH62 213
TT4 176
TVé6 213
TY2—125 131

UAF41
UAF42
UB41
UBC41
UBF80
UBL21
UCH21
UCH42
UF41
UF42
UL41
UM34
UR1
URIC
UR2
UR3
UR3C
uy21
uy31
UY41

VM4v
VP2
VP2B
VP4
VP4A
VP4B
VP13A
VP13B

182, 213

175
176
176
176
180
180

Page 6

Page

2D2 181, 209, 213
2D4 213

2D4A 176
2D13 213
2D13A 183, 213
2D13C 183, 214
2021 169
20AV 173
20CG 173
20CV 173
52CG 173
55CG 173
85Al 155
90AV 173
90CG 173
90CvV 173
054V 213
104V 182
164V 182, 214
244V 182, 214
354v 176
484v 182, 214
994V 182
1267 168
4687 154
4687A 154
7475 154




VALVE TYPE
NOMENCLATURE

VALVE TYPE NOMENCLATURE

1. RECEIVING VALVES

The type nomenclature for Mullard Receiving Valves generally consists of two
or three letters followed by two figures. These symbols provide information
concerning the principal uses of the valves, the heater or filament rating, and the
type of base, according to the following code :(—

The first letter indicates the filament or heater voltage or current :

A—4.0 V filament G—5.0 V heater
C—200 mA heater K—2.0 V filament
D—0.5V to 1.5V filament P -—300 mA heater
E—6.3 V heater U—100 mA heater

The second and subsequent letters indicate the general class of valve :

A-—single diode H—hexode Q —nonode
B-—double diode K—heptode or octode
C—triode L —output pentode X —full-wave gas-filled
D-——output triode M—electron beam rectifier
E —tetrode indicator Y —half-wave rectifier
F —voltage amplifying N—gas triode
pentode *P —secondary emission Z—full-wave rectifier
valve

*Used as a third letter only.
Note : Two of the above letters may be combined, e.g., BC—double diode triode.

The first figure indicates the type of base :

%—gBG l(Loctal) base 6 & 7 Sub-miniature construction
—Octal b

' BBCAab asaese 8—B9A (Noval) base

5—B9G and other special bases 9—B7G base

The second figure indicates the order of development, and serves to distinguish
between two or more valves of the same type but of different performance
ratings.
Example : ECH35 E C H 3 5

6.3 V heater triode hexode octal base fifth development

> Page 7

2



2

VALVE TYPE
NOMENCLATURE

VALVE TYPE NOMENCLATURE
2. TRANSMITTING VALVES

The type nomenclature for valves included in the Transmitting and Industrial
range consists of two or more letters followed by two sets of figures. These
symbols provide information concerning the principal uses and power ratings
of the valves, according to the following code. It is pointed out, however, that
in a very few instances, It has not been possible to adhere strictly to this code.

The first letter indicates the general class of valve :
M-——Triode suitable for use as a low frequency power valve in amplifiers, or
as a modulator in transmitting equipment.
P —R.F. power pentode
Q-—R.F. power tetrode
T—R.F. power triode
R —Rectifier

Note : For valves having dual systems, the code letters for both systems are
used—e.g., ‘* QQ *’ denotes a double tetrode.

The second letter indicates the type of cathode :

X-—Directly heated. Tungsten filament.
Y~—Directly heated. Thoriated Tungsten filament.
*Z—Directly heated. Oxide-coated filament.
V—Indirectly heated. Oxide-coated cathode.
*® For mercury-vapour rectifiers, all of which have oxide-coated filaments, the

letter ““ G’ is used in place of *“Z ", to avoid confusion with high vacuum
rectifiers.

The third letter. Valves having silica envelopes are distinguished by the letter
““$ " following the second letter of the type nomenclature,

The first group of numbers, immediately following the letters shows the
approximate anode voltage in kilovolts :
Thus, 05 represents 0.5 KV = 500 V,
I represents | KV = 1,000 V.
2 represents 2 KV = 2,000 V.

Page 8 A



VALVE TYPE
NOMENCLATURE

The second group of figures varies in significance according to the type and
size of the valve :

(a) For L.F. and R.F. power valves up to 5 KW dissipation, the figures
indicate the maximum permissible anode dissipation in watts ;

(b) For larger water-cooled valves the figures indicate the output in kilo-
watts—the anode dissipation of such valves is not usually an important
limiting factor ; :

(c) For all types of rectifiers the figures indicate the maximum rectified
output current in milli-amperes per valve.

Examples

QY2-100 —R.F. power tetrode with thoriated tungsten filament. Rated
to work at 2,000 V and to dissipate 100 watts continuously.

QQV07-40 —Twin beam-tetrode with indirectiy-heated oxide-coated
cathode. Rated to work at 750 V and to dissipate 40 watts
continuously (20 watts at each anode).

TX12-20W —R.F. power triode, water-cooled, with tungsten filament.
Rated to work at 12,000 V and for an output of 20 KW.

RG3-250 —Mercury-vapour rectifier rated to work at 3,000 V and to
give a maximum rectified output of 250 mA.

s Page 9
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GENERAL OPERATIONAL RECOMMENDATIONS
I. VACUUM VALVES

Interpretation of Data

The principal characteristics quoted for each valve in this book are normally
those corresponding to a value of anode current representing typical operating
conditions. The control grid voltage given for this anode current is approximate
only, the anode current being taken as the standard.

The values given are the mean values of measurements made on a large number
of valves.

Where the ** equivalent noise resistance '’ (Rcq) is quoted, this is the value of
a resistance which, if introduced into the grid circuit of a perfectly noiseless
valve, would produce noise of the same level as that of the shot and partition
noise occurring in the actual valve.

The values of input damping resistance represent the extent to which a paraliel
tuned circuit would be damped by the valve at the stated frequency.

Limiting Values

The operating maxima quoted on individual data sheets should on no account
be exceeded. The following general limitations should also be observed, and should
be interpreted in conjunction with British Standard Specification No. 1106,
* Code of Practice on the Use of Radio Valves in Equipment ™, upon which these
notes have, in part, been based.

Where reference is made to a particular electrode, it should also be considered
as referring to an electrode performing a similar function in a more complex valve.

Filament
(a) VYalves with 2-volt Filaments
The filament voltage should be maintained between + 7 per cent. of the rated

value. If, however, some variation of the valve characteristics is acceptable, the
filament voltage limits may be extended to + 10 per cent.

(b) Valves with 1.4-volt Filaments

(i) Dry-battery Operation. Valves with 1.4-volt filaments are designed to
be operated from a dry-cell battery with a rated terminal voitage of
1.5 V. In no circumstances should the voltage across any |.4-volt section
of filament exceed 1.6 V. If these valves are operated with their filaments
in series from dry batteries with a higher terminal voltage, shunting
resistors may be required to ensure the correct voltage across individual
1.4-volt filaments.

(1) Accumulator or Mains Operation. When valves with I.4-volt filaments
are operated from an accumulator or from a mains supply unit, the
voltage drop across each |.4-volt section of filament of valves with rated
filament current should have a nominal value of 1.3V and should be
maintained between 1.25V and 1.4 V at normal line voltage, that is to
say at voltages equivalent to 2 volts per cell for accumulators or to
nominal line voltage for supply mains. If the filaments are operated in
series, shunting resistors may be required to ensure the correct voitage
across individual [.4-volt filaments.

Page 10
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(c) Thoriated Tungsten Filaments

With thoriated tungsten and oxide-coated filaments, temporary variations of
filament voltage due to mains fluctuations and so forth are permissible provided
they do not exceed + 5 per cent. ; but any permanent deviation from the pub-
lished figures will definitely reduce the life of the valve. With this type of
filament under-running may result in more serious damage than over-running.

Heater (indirectly-heated valves)

Heater voltages should be maintained within + 7 per cent. of the rated values.
Under-running the heater may cause as much damage to a valve as over-running.
Where it is permissible to operate heaters in series, this is clearly stated in the
data. When heaters are so operated the heater current should be maintained
within 4 5 per cent. of the rated value.

Cathode

Cathode voltages, with respect to earth, should be kept as fow as possible.
Maximum values for specific valves are indicated in the data.

In order to avoid hum and instability, the heater-cathode path hould not be
included either in the A.F. or the R.F. circuit. This precaution is particularly
important where the signal level is low.

Disintegration of the cathode coating may occur in both indirectly-heated and
directly-heated rectifiers if the total resistance in series with the anode is less than
that specified in the data for the particular valve. The value of the resistance
depends upon the effective resistance, R¢, due to the transformer.

R‘ - R| + n'Rp
where :

Rs =Resistance of the transformer secondary in anode circuit.

Rp =Resistance of the transformer primary.

n =Primary to secondary ratio in half-wave circuits or primary to half
secondary ratio in full-wave circuits.

If the resistance R; is less than the minimum specified value for the series resis-
tance, an additional series resistance must be included.

Unless otherwise stated the maximum cathode-to-heater voltage specified for a
particular valve Is intended to be the D.C. value or the R.M.S. value provided that
the peak value does not exeed |.4 times this figure. This point should receive
particular attention in inverse feed-back circuits in which the cathode bias
resistor is not decoupled.

Control Grid

The resistance in series with the control grid must be kept as low as possible,
and should in no circumstances exceed the maximum value quoted in the data.
Care should be taken when selecting valves for use as oscillators or for
other circuit conditions where appreciable grid current is drawn, to ensure that
the maximum grid ratings are not exceeded.

If grid bias is provided by grid rectification, precautions should be taken to ensure
that the valve ratings will not be exceeded in the event of loss of drive. Normaily
this risk is avoided by providing a certain amount of cathode bias.

(I
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Screen Grid

In circuits where large anode voltage swing occurs, care should be taken that the
maximum screen-grid dissipation is not exceeded.

The method of feeding the screen grid will have a considerable effect on the
cross-modulation characteristics of valves designed for operation over a large
A.V.C. range. Recommendations in this connection are given in the data
for individual valves.

Suppressor Grid

Suppressor grids should be maintained at cathode potential, except in applications
for which conditions involving the application of voltage to the suppressor grid
are quoted in data,

For applications where it is desired to employ the secondary emission character-
istic of a valve, it should be noted that this characteristic may vary considerably
between valve and valve, and the circuit design should not be critical in this
respect. On account of this variability, the use of this characteristic is in general
not recommended.

Mounting

Care should be taken when mounting in a horizontal position indirectly-heated
valves having high mutual conductance and directly-heated valves having
long filaments to ensure that the major axis of the first grid or the plane of the
filament is vertical.

Valves not falling within this category may be mounted in any position.

Ventilation

Adequate ventilation for the dissipation of heat must be provided, particularly
for power valves and rectifiers.

General

Valves should not be operated without a D.C. connection between each electrode
and the cathode. Any apparent advantage to be gained by so doing may be
neutralised by secondary emission from the electrode concerned.

2, MERCURY VAPOUR RECTIFIERS

Filament Supply

(a) When a mercury vapour rectifier is first installed, and before it Is put into
service, the valve should be run for at least half an hour at its normal filament
voltage but without H.T., in order to vaporise any mercury which may have been
deposited on the anode or cathode during transit. This precaution should also
be taken before putting into service a mercury vapour rectifier which has been
out of use or in store for any considerable period.

(b) When starting up the equipment at any time, the filament must be allowed
to attain full working temperature and the condensed mercury temperature

Page 12 N
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must be within the prescribed limits, before the anode supply is switched on.
Unless otherwise stated, this requires a delay of at least one minute and consider-
ably longer if the ambient temperature is appreciably less than the prescribed
condensed mercury temperature. The delay is preferably obtained by an auto-
matic switch.

Neglect of either precautions (a) or (b) may result in immediate and
irreparable damage to the valve.

(c) It is very important that the filament voltage Is accurately adjusted to the
correct value. A permanent deviation greater than 2 per cent. may result in a
considerable reduction in the life of the valve. Temporary fluctuations, not
exceeding 5 per cent., will not appreciably affect the life of the valve.

(d) To ensure maximum life from a directly heated valve, it is advisable that the
filament supply should be 90° 4- 30° out of phase with the anode supply.

Mounting and Cooling

Mercury vapour rectifiers must always be mounted vertically with the cathode
connections at the lower end.

Any increase of temperature above the specified value reduces the safe peak
inverse voitage of the valve.

Free circulation of air must be provided and if any form of screening box is
employed it must have suitable openings at top and bottom for ventilation. It
is preferable, however, to use expanded metal or close wire mesh for the screen.

The figures for the condensed mercury temperatures specified in the data
should be taken as the limiting conditions, since this is the factor which deter-
mines both the safe peak inverse voltage and the life of the cathode. The ambient
temperature is given only for guidance in equipment not using forced air cooling.

Screening and R.F. Filter Circuits

(a) In order to prevent ionisation of the mercury vapour (and consequent
flash-over) due to strong R.F. fields, it may be necessary to enclose the rectifiers
in a separate earthed screening box. For the same reason R.F. filters should be
employed to prevent high-frequency current being passed back to the rectifiers,
by way of the H.T. supply leads or other wiring.

(b) High-frequency disturbances, usually due to oscillation in the transformer
windings, are often produced by mercury vapour rectifiers, and may cause inter-
ference in receiving apparatus situated near the rectifier unit. Small R.F. chokes
or resistors in the anode leads will generally reduce the interference, and screening
as recommended in paragraph (a) above may also be adopted, with R.F. filters
in all leads emerging from the screen.

Short Circuit Protection

To prevent damage to the rectifier in the event of a short circuit on the D.C. sides
it is advisable to include a fuse of suitable rating in the anode circuit of each
rectifier.

A Page 13
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Smoothing Circuits

In order to limit the peak anode current in a rectifier it is necessary that a choke,
having the specified minimum Inductance, should precede the first smoothing
capacitor.

To ensure good voltage regulation on fluctuating loads, the value of C should be
suitable for the maximum current to be taken and the value of L should be large
enough to give uninterrupted current at minimum load.

The output voltages quoted in the data refer to ideal conditions and in
practice allowance must be made for voltage losses in the choke and transformer.
When rectifier circuits are designed to provide maximum output voltage at a
specified load, the permissible peak inverse voltage will be exceeded if the load
current is decreased.

Page 14 N



VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

VOLTAGE AMPLIFYING PENTODES

BATTERY
Type Description Vi Base Page
DAF91 Miniature single diode A.F. pentode 1.4 B7G 17
DF33 Variable-mu H.F. pentode ... 1.4 Octal 18
DF66 Sub—miniature A.F. pentode 0.625  B5A 19
DF70 Sub-miniature A.F. pentode 0.625 BSD 20
DF91 Miniature variable-mu H.F. pentode 14 B7G 20
DF92 Miniature H.F. pentode with sharp
cut—off characteristics ... . 14 B7G 21
KF35 Variable-mu H.F. pentode ... 2.0 Octal 36
A.C. MAINS
T pe Description Vn Base Page
*EAF42  Single diode variable~mu H.F. or A.F.
pentode ... . . 6.3 B8A 22
+EBF80 Double diode variable-mu H.F. or
A.F. pentode 6.3 Noval 23
(B9A)
*EF22 Variable-mu H.F. pentode 6.3 Loctal 24
(B8G)
*EF36 A.F. pentode ... 6.3 Octal 25
*EF37 Low microphony A.F. pentode ... 6.3 Octal 25
*EF37A Low microphony, low hum A.F.
pentode ... 6.3 Octal 25
*EF39 Variable-mu H.F. pentode 6.3 Octal 27
*EF40 Low microphony A.F. pentode ... 6.3 B8A 27
*EF41 Variable-mu H.F. pentode 6.3 B8A 29
EF42 H.F. pentode with sharp cut—off
characteristics ... . 6.3 B8A 30
tEF50 Short wave H.F. pentode with sharp
cut—off characteristics ... . 6.3 B9G 31
1EF54 V.HE. pentode with sharp cut—off '
characteristics ... 6.3 B9G 31
EFS5 V.H.F. pentode with sharp cut—off
characteristics ... .- 6.3 B9G 32
(G
[Mullard|
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A VOLTAGE AMPLIFYING PENTODES

A.C. MAINS (contd.)

Type Description

tEF80 Television H.F. pentode for use as
R.F. or I.F. amplifier, video ampli-
fier or as frequency changer

+EF9 Miniature H.F. pentode suitable
for use as amplifier or as
frequency changer

*EF92 Miniature H.F. pentode with varia-
ble-mu characteristics .

*These valves have heaters rated at 0.2 A and suitable for either

parallel or series operation.

tThese valves have heaters rated at 0.3 A and suitable for either

parallel or series operation.

D.C./A.C. MAINS

Type Description

UAF42 Single diode variable-mu H.F. or
A.F. pentode

UBF80 Double diode variable~mu H.F. or
A.F. pentode
UF41 Variable-mu H.F. pentode

UF42 H.F. pentode with sharp cut—off
characteristics .

Page 16
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

Miniature single diode pentode with sharp cut-off DAF 91
characteristics, primarily intended for use as A.F. voltage

amplifier. The diode sectlon, which is located at the

negative end of the filament is available as demodulator

or as A.V.C. rectifier

FILAMENT
Ve 1.4V |y 0.05 A Suitable for D.C. operation only
CAPACITANCES
Camn 0.2 u.[.LF
Cin 2.2 uy.F
Cout 24 upF
CHARACTERISTICS
Va 67.5 90 N
Ve 67.5 90 \
Va 0 0 \
la 1.6 2.7 mA
lgs 0.4 0.5 mA
gm 625 720 uA/V
ra (approx.) 0.6 0. M
OPERATING CONDITIONS
As R.C. coupled A.F. amphf‘er (V,,l -0)
Vb 45 45 45 45 45 45 45 v
Ra 027 027 027 0 47 0 47 047 1.0 1.0 1.0 MQ
la 80 80 80 50 50 50 25 25 25 pA
Rgs 1.0 1.0 1.0 1.8 1.8 18 39 39 39 MQ
lgs 232 232 232 146 146 146 77 77 7.7 pA
Rg* 047 1.0 4.7 1.0 47 10 22 47 10 MQ
Voutr.ms,y 1.55 194 225 205 275 285 28 325 35 v
Vout/Vin 31 388 45 43 55 57 56 65 70
tot 2.1 1.9 12 2.0 1.7 1.6 29 24 20 %
out(r,m._#,)
(Dtot=5%)3.95 6.0 755 5.0 74 76 56 65 6.9 v
Vout/Vin  30.4 353 397 41.6 493 506 56 59 62.7
(Drot=5%)
Vb 67.5 675 675 675 675 67.5 675 675 67.5 v
Ra 027 027 027 047 047 047 1.0 (.0 10 MQ
la 145 145 145 87 87 87 45 45 45 uA
Rgs 1.0 1.0 1.0 1.8 1.8 1.8 39 39 39 MQ
lga 41 41 41 25 25 25 13 13 13 pA
Rg,* 047 1.0 4.7 1.0 47 10 22 47 10 MQ
Vouter m s, 4.1 5.0 5.7 5.5 6.8 70 7.1 82 865 V
Vout/Via 4l 50 57 55 68 7 7i 82 86.5
Dot 1.8 1.3 1.6 1.7 2.0 20 23 25 27 %
out(r,m.s,)
(Dtot=5 /0)9 85 126 152 104 139 148 100 128 134 \'
VYout/Vin 379 45 506 496 603 618 668 753 788

(Dtot=5%)
* Grid resistance of following valve

("
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

DA£9' OPERATING CONDITIONS (contd.)
(contd:) As R.C. coupled A.F. amplifier (Vg,=0)

Vb 90 90 90 90 90 90 90 90 90 \'
Ra 027 027 027 047 047 047 1.0 1.0 1.0 MQ
la 220 220 220 130 130 130 65 65 65 uA
Rgs 1.0 1.0 1.0 1.8 1.8 18 39 39 39 MQ
lgs 6l 6l 6! 36 36 36 187 187 187 yuA
Rg* 047 1.0 4.7 1.0 47 10 22 47 10 MQ
Voutr.m.s,) 4.9 6.0 6.9 665 835 87 90 104 110 v
Vout/Vin 49 60 69 66.5 835 87 90 104 110
Dtot 0.8 1.4 2.0 1.7 3.1 35 3.0 33 36 %
Vouter,m s, 144 175 20 165 203 21.0 151 174 176 v
(Dtot=5%)
Vout/Vin 424 5.5 589 59 725 75 84 968 103.5
— RO,
(Drot=5%) *Grid resistance of following valve
LIMITING VALUES
Va max. 90 \
Viga max. 90 v
Vg max. 0 v
lx max. 45 mA
lag max. 0.25 mA
BASE : DIMENSIONS :
B7G L=54 mm
D=19mm
DF 33 H.F. pentode with variable-mu characteristics
FILAMENT
V: 1.4V 1y 0.05 A Suitable for D.C. operation only
CAPACITANCES
Ca_g1 <0.007 puF
Cin 3.8 uuF
Cout 9.5 puF
OPERATING CONDITIONS
Va 90 v
Vgs 90 \
Va1 0 \'
a 1.2 mA
lgs 03 mA
gm 750 pwA/V
S5 MQ

ra I.5
Vg (gm=>5¢A/V) —4.0 \

(R
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A
LIMITING VALUES DF 33
Va max. 110 v ontd.)
Vgp max. 10 vy  (contd.
BASE : DIMENSIONS :
Octal L=102 mm
D=30 mm
Subminiature A.F. voltage amplifying pentode for use in DF 66
hearing aids.
FILAMENT
V; 0.625 V 1 15mA Suitable for D.C. operation only
MOUNTING POSITION Any
Direct soldered connections to the leads must be at least
5 mm from the seal and any bending of the leads at least
1.5 mm from the seal
CAPACITANCES (measured without external screen)
Ca_g1 <015 ppF
Cin 1.6  puF
Cout 22  puF
CHARACTERISTICS
Va 22.5 v
Vga 22.5 A
la 50 pA
lga 15 A
Va —1.05 \A
gm 100 pA/V
Fa >2 MQ
Yg1-g3 11.5
OPERATING CONDITIONS As R.C. coupled A.F. amplifier
With grid
With fixed bias current bias
' 22.5 22.5 v
Ra 1.0 1.0 MQ
Res 2.0 27 MQ
Vg -0.625 — v
Rgy — 10 MQ
I 16 16 uA
Voutlvln 33 35
g 5 5 MQ
* Grid resistance of following valve
LIMITING VALUES
Va max. 45 v
Vg max. 45 \'4
- 1 max. 100 wA
Red % BASE DIMENSIONS
spoty BSA L=28 mm (plus 32 mm leads)
coooo 121 D=6.1 mm x8.4 mm
92 9
(G
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

Subminiature A.F. voltage amplifying pentode for use in

DF 70 hearing aids
FILAMENT
V1 0.625V Iy 25 mA Suitable for D.C. operation only
Direct soldered connections to the leads of this valve must be at
least 5 mm from the seal and any bending of the valve leads must
be at least 1.5 mm from the seal
CAPACITANCES (Measured without external screen)
Cag1 <0.5 uuF
Cin 1.6 uwF
Cout 2.4 e F
CHARACTERISTICS
a 30 \
Vgs 30 \
Ve 0 v
lg 0.375 nA
lga 0.125 uA
gm 0.22 mA/V
rs 0.5 MQ
OPERATING CONDITIONS AS RC COUPLED A.F.
AMPLIFIER
Vb 30 30 30 45 \
Ve -0.625 -0.625 -0.625 -0.625 V
Regs 1.5 33 1.5 33 MQ
I 48 24 81 40 uA
Ra 0.47 1.0 0.47 1.0 MQ
Vout/Vin 37 44 43 57
*R 3. 3.3 3.3 33 MQ
*Grid resistance of following valve
LIMITING VALUES
Va max. 45 v
Vgs max. 45 v
lx max. 500 uA
BASE : DIMENSIONS :
B8D L =29.5 mm plus 32 mm leads
D=10.1 mm
DF 91 Miniature H.F. pentode with variable-mu characteristics

FILAMENT
Vi 1.4V & 0.05A Suitable for D.C. operation only

CAPACITANCES

Page 20

Ca_gy <0.0t puF
Cin 3.6 upF
Cont 7.5 ppF
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

OPERATING CONDITIONS DF 91
Va 45 67.5 90 90 v (contd.)
Ves 45 67.5 45 67.5 \ :
Vg 0 0 0 0 v
la 1.7 34 1.8 35 mA
lgs 0.7 1.5 0.65 1.4 mA
gm 700 875 750 900 pA/V
Va (gu=10pAlV) ~I10 -lé ~10 -6 v
ra 0.35 0.25 0.8 05 MQ
Res —_ — 68 15 Ko
LIMITING VALUES
Va max. 90 v
Vga (vy Max. 90 Vv
Vg max. 67.5 v
Vg max. 0 A
lx max. 55 mA
BASE DIMENSIONS
B7G L=54 mm
38 D=19 mm
Miniature H.F. pentode with sharp cut-off characteristics DF 92
FILAMENT
Vi 14 V 1y 005 A Suitable for D.C. operation only

MOUNTING POSITION

Any

CAPACITANCES (Measured without external screening)

Cag1 <0.01 uwF
Cin 3.6 (.L[.LF
Cout 7.5 puF
CHARACTERISTICS

Ve 90 90 \
Vga 45 67.5 \',
Va 0 0 A
la 1.9 37 mA
lga 0.7 1.4 mA
gn 0.85 1.0 mA/V
Fa 0.9 0.5 MQ

Ug1-ga 1 "

LIMITING VALUES
Vy max. 90 v
Vgo(by Max. 90 \
Vga max. 70 v
Vg, max. 0 v
lx max. 6.0 mA
BASE DIMENSIONS
B7G L=54 mm
D=19 mm
("
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EAF 42 Single diode H.F. pentode with variable-mu characteristics

HEATER
Vi 6.3V In 0.2 A Suitable for series or parallel operation
CAPACITANCES
Pentode Section Diode Section
Ca gy <0.002 puF Cad-k 3.8 uF
Cout 5 uuf Cadogy <0.0015 puF
Cia 4.5 puF Cad—a <0.15 ppF

OPERATING CONDITIONS AS R.F. OR L.LF. AMPLIFIER

Vp=V, 250 v
Rgs 110 KQ
Vga 85 v
Rk 310 Q
Va -2.0 \
la 5.0 mA
lgs 1.5 mA
gm 20 mAY
ra 1.4 MQ
g1-8a 18
*Ve, —43 v
Req 7.5 KQ
*For 100:1 reduction in mutual
conductance
LIMITING VALUES
Pentode Section
Va(p) max. 550 \
Va max. 300 \'
Pa Max. 2 w
Vgaiby Max. 550 N
A (I,,—Z 5 mA) max. 300 v
Vgs (la=5.0 mA) max. 125 v
Pgz Max. 0.3 w
lx max. 10 mA
Rgi—x max. MQ
Vh_g max. 100 v
Diode Section

Vad (pk,) Max. 200 v
laa mMax. 0.8 mA
Vaqa max. (laa=+0.3 pA) -1.3 v
Vn x Max. 100 v

BASE: DIMENSIONS:

B8A L=60 mm

D=22 mm
(Y
[Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

Double diode variable-mu H.F. or A.F. pentode EBF 80
HEATER Preliminary
Vn 63V 103 A Suitable for series or parallel operation data
CAPACITANCES
Ca’d-g1 <0.0008 ppF
Ca’an <0.001 puF
Ca’d_a <0.2 pufF
Camd_a <0.05 upF
Pentode Section cCa_g <0.0025 puF
Cout 4.6 upF
Cin 4.0 upF
Cg1-h <0.07 I
Diode Section  ca’tx 215 upF
Ca”d.k 2.35 unF
Ca’d_a”d <0.35 upF

OPERATING CONDITIONS
As R.F, or L.F. amplifier

a=Vp 250 v
Req 95 KQ
Vs 85
Ves 0
la 5.0 mA
Igs 1.75 mA
Ve -2.0 v
Rx 300 Q
gm 22 mAV
ra 1.5 MQ
ilm-u 18

6,800 Q
Vn for 100:1 reduction in gm —41.5 A

OPERATING CONDITIONS
As R.C. coupled A.F. amplifier

Vy 250 250 250 250 v

Ra 0.22 0.1 022 041 MQ
la 0.75 1.5 075 1.5 mA
Rgs 0.82 039 041 0.47 MQ
lgs 0.30 0.53 025 0.50 mA
Rk 1,800 1,000 0 0 Q
Re1 1 1 10 10 MQ

Yout/Vin 110 80 160 110
*Vout=(r.m.s,) 19 18 19 19 v
**Rg1 0.68 0.33 0.68 0.33 MQ
*Dot=5% **Grid resistor of following valve
(G
[Mullard]
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EBF 80 LIMITING VALUES

Pentode Section Vany max. 550 \
(contd.) Va max. 300 v
Pa Max. 1.5 w
Vga(b) Max. 550 \A
Vge max. (Ia<<2.5 mA) 300 \
Vgg max. (la=5 mA) 125 \
Pgz Max. 0.3 w
lx max. 10 mA
*Rg;_x max. 3 MQ
Vh_k max. 100 \'
Diode Section  vaqpx) max. 200 \
lag max. 0.8 mA
*Rgi—x max.=22M Q if grid current bias is
employed.
BASE: DIMENSIONS:
B9A . L=67 mm
(Noval) D=22.2 mm
EF 22 H.F. pentode with variable-mu characteristics
HEATER
Vné3V In0.2A Suitable for series or parallel operation
CAPACITANCES
Cagy <0.002 puf
Cin 5.5 [J.p.F
Cout 6.4 puF
OPERATING CONDITIONS
Va 250 250 250 \
Ves 0 0 0 v
Regq 82 82 82 KQ
Ry 330 330 330 o]
Va -2.5 -46 -58 \
Ves 100 — 250 \
la é — -— mA
lgs 1.7 — —_ mA
Em 2,200 22 4.5 pAv
ra 1.2 >10 >10 MQ
 gi-8a 17 - -
Req 6.2 — —_ KQ
LIMITING VALUES
Vab) Mmax. 550 \
Va max. 300 \4
Pa Max. 2 w
Vga(ny Max. 550 \4
Vg (la <3.0 mA) max. 300 \
Vga (la = 6.0 mA) max. 125 \
Pga Max. 0.3 w
Iy max. 10 mA
BASE: DIMENSIONS:
B8G L=91 mm
D=29 mm
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

EF36 General purpose A.F. pentode EF 36
EF37 General purpose low-microphony A.F. pentode EF 37
HEATER

Vn 6.3V 15 0.2A Suitable for D.C./A.C. operation
For ratings, characteristics and operating conditions
see EF37A below

High gain low microphony, low hum A.F. pentode, EF 37A
primarily intended for use in pre-amplifier stages

HEATER
Vn 6.3V |n 0.2 A Suitable for D.C./A.C. operation

CAPACITANCES
Cag1 <0.02 ppF
Cin 5.5 puF
Cout 8.5 [.Lp.F
CHARACTERISTICS
Va 250 \
Vaga 100 v
Ves 0
la 3 mA
Var -2 v
lga 0.8 mA
gm 1.8 mAV
ra 2.5 MQ
Hg1-gs 28

OPERATING CONDITIONS
As R.C. coupled A.F. amplifier connected as pentode

Vu Ra Rg, Ry Vout  **Vout ‘Ru

Ik

(KQ) (mA) (KQ) (KQ) Vin  (Vems) (KQ)
4(\5()) 100 §.4 ) 330 1.2 Vi Vg ( 330
350 100 2.9 330 12 112 69 330
300 100 25 330 1.2 108 59 330
250 100 24 330 1.2 103 49 330
200 100 1.7 330 12 98 39 330
400 220 1.8 680 22 180 81 680
350 220 1.6 680 22 176 69 680
300 220 13 680 22 170 58 680
250 220 1.1 €80 22 163 48 680
200 220 09 680 22 152 37 680

*Rg, is the grid resistance of the following vaive
**Diot=5%
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EF 37A OPERATING CONDITIONS
(contd:)  AsR.C. coupled A.F. amplifier connected as triode with g, connected
to a and g, connected to k
Vb RA la Rk !gg} VautT DtotT Rn'
V) (KQ) mA) (KQ) Via (Vems)(®%) (KQ)
400 47 46 12 184 67 4.5 150
350 47 40 12 182 57 4.4 150
300 47 34 12 180 48 4.3 150
250 47 28 12 177 38 4.2 150
200 47 23 12 175 29 4.0 150
400 100 24 22 201 66 3.9 330
350 100 21 22 200 57 3.9 330
300 100 18 22 199 48 3.8 330
250 100 1.5 22 197 38 3.7 330
200 100 1.2 22 195 28 3.5 330
400 220 1.2 39 206 61 34 680
350 220 10 39 204 52 3.3 680
300 220 09 39 203 44 33 680
250 220 08 39 202 35 3.2 680
200 220 0.6 3.9 200 26 3.0 680
+Output voltage and distortion at start of positive
grid current. At lower output voltage the dis-
tortion is approximately proportional to the
voltage.
*Rg, is the grid resistance of the following valve.
LIMITING VALUES
Vap) max. 550 v
Vg max. 300 \
Pa Max. 1 w
Vga(by Max. 550 v
Vgg max. 150 v
Pge2 Max. 0.3 w
Iy max. 6 mA
lga max. 14 mA
Rgi—x max. (self bias) 3 MQ
Rg—x max, (fixed bias) 1 MQ
Vn_x max. 100 v
BASE: DIMENSIONS:
Octal L=100 mm
D=32 mm
(-
— [Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

H.F. pentode with variable-mu characteristics EF 39

HEATER
Vp 6.3V In02A Suitable for series or paralle! operation
CAPACITANCES
Cop1 <0.003 puF
Cin 5.5 puF
Cout 7.2 WF
OPERATING CONDITIONS
V. 200 200 250 250 v
Res 68 68 82 82 KQ
Ve 100 100 100 100 v
Ve 0 0 0 0 v
Va =25 -39 -2.5 -49 A\
la. 6.0 —_ 6.0 — mA
lga 1.7 — 1.7 — mA
gm 22 0.0055 2.2 0.0045 mA/vV
rs 0.9 >10 125 >10 MQ
Ry 330 330 330 330 Q

LIMITING VALUES

Va(b) Max. 550 \
Vs max. 300 v
Ps Max. 2 w
Vga(by Max 550 \
Vs Max. (I._6 mA) 125 v
Vgs max. (la=3 mA) 300 \
Pgz Max. 0.3 w
fx max. 10 mA
BASE: DIMENSIONS:
Octal L=100 mm
D=32 mm
Low microphony A.F. pentode EF 40
HEATER
Vn 63V 130.2 A Suitable for series or parallel operation
CAPACITANCES
Cin 4.0 upF
Cout 55  upf
Cogr 0.025 upF
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VALVE DATA

PREFERRED TYPES
A VOLTAGE AMPLIFYING PENTODES

EF 40 CHARACTERISTICS
{contd.) Va 250 M
Vi 140 v
™ 0 \
Va -2.0 A
la 3.0 mA
lgs 0.55 mA
Ug1-ga 38
8m 1.85 mA)vV
rs 2.5 MQ
OPERATING CONDITIONS AS R.C. COUPLED
A.F. AMPLIFIER
Vb 250 250 v
Ra 10.1 1022 MQ
Rga 10.39 11.0 MQ
Ry +1,000 12,200 Q
*Rg,y 330 680 KQ
3% 2.05 0.95 mA
MO 12 180
in
* Grid resistor of following valve,
t Values + 109,
OPERATING CONDITIONS AS TRIODE
CONNECTED R.C. COUPLED A.F. AMPLIFIER
Vb Ra. la Rk Vout VoutT DtotT Ru‘
V) (KQ) (mA) (Q) Vin (V) (%) (KQ)
400 47 3.7 1,200 24.5 64 4.5 150
350 47 3.2 1,200 24.5 53 4.0 150
300 47 27 1,200 24.0 43 3.8 150
250 47 23 1,200 23.5 32 3.5 150
200 47 185 1,200 23.5 22 31 150
400 100 2.0 2,200 28.5 73 4.0 330
350 100 1.7 2,200 28.5 62 4.0 330
300 100 1.5 2,200 28.5 50 38 330
250 100 125 2,200 28.0 39 37 330
200 100 1.0 2,200 27.5 275 33 330
400 220 1.05 3,900 32.0 74 38 680
350 220 0.9 3,900 31.5 62 3.7 680
300 220 0.8 3,900 31.0 51 3.7 680
250 220 0.65 3,900 30.5 39 3.5 680
200 220 0.5 3,900 30.5 28 3.1 680
t Output voltage and distortion at the start of positive
grid current. At lower output voltages the
distortion is approximately proportional to the
voltage.
* Grid resistor of the following valve,
(S
[Mullard|
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

LIMITING VALUES EF 40
Vap) max. 550 \ (contd.)
Va max. 300 \ g
Pa Max 1 w
Vga(by Max. 550 \
Vga max. 200 v
Pgz2 Max. 0.2 w
Ik max. 6 mA
Rg-x max. (pa> 0.2 W) 3 MQ
Rg-x max. (pa < 0.2 W) 10 MQ
Vh_x max. 50 v
BASE: DIMENSIONS:
B8A L=60 mm
D=22 mm
H.F. pentode with variable-mu character‘stics EF 41
HEATER
Vu 63V In0.2 A Suitable for series or parallel operation
CAPACITANCES
Ca_gy <0.002 puf
Cin 5 puF
Cout 8 uuF

OPERATING CONDITIONS
As R.F. or L.F. amplifier

a=Vp 250 v
Rga 82 K Q
Ry 330 Q
Var -2.5 -39 A
la 6.0 —_ mA
lgs 1.7 —_ mA
gm 2,200 22 rAlv
ra | >10 MQ
 s1-g3 18 -

eq 6.5 —_ KQ

LIMITING VALUES
Vapy) max, 550 \
Va max, 300 v
5. max. 2 w
gacby Max. 550 \
Vgs max. (Is<<3 mA) 300 v
Vg, max. (Ia=6 mA) 125 v
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EF 41 LIMITING VALUES (contd.)

(contd.) Pgy Max. 0.3 w
Ix max. 10 mA
Rgy—x max. 3 MQ
Vh_x max. 50 v
BI}\ASE: DIMENSIONS:
: B8 L=60 mm
96 D=22 mm

EF 42 High slope H.F. pentode with sharp cut-off characteristics

HEATER
Vi 63V I, 0.33 A Suitable for A.C. mains operation

CAPACITANCES
Ca_g1 <0.005 puF
Cin 9.5 upF
Cout 4,5 wpF
OPERATING CONDITIONS
Va 250 \
Ves 250 \
Vg -2 \
la 10 mA
lgs 23 mA
€m 9.5 mAJvY
ra 044 MQ
Vg (for Iy cut-off) -60 \
eq 750 Q
Input Damping (at 50 Mc/s) 5 KQ
LIMITING VALUES
Vaby max. 550 v
Va max. 300 \"
pa Max. 2.5 w
Vgan) Max. 550 v
Vge max. 300 v
Pgz Max. 0.7 w
Ix max. 13 mA
BASE: DIMENSIONS:
BSA L=60 mm
D=22 mm
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

Short-wave R.F. pentode with sharp cut-off characteristics EF 50
HEATER
Va 6.3V 1y 0.3 A Suitable for series or parallel operation
CAPACITANCES
Valve cold
Ca g1 <0.007 puF
Cgi-gs 2.4 ppF
Cin 8.3 upF
Cout 5.2 upF
OPERATING CONDITIONS
Va 250 \
Ve 250 \'
Var -2 \
Vs 0 v
Ry 150 Q
ls 10 mA
lga 3 mA
gm 6.5 mA/V
s | MQ
& g1-gs 75
Req 1,400 Q
input damping at 50 Mc/s 4 KQ
Vgs (In=0.45 mA/V) -54 v
LIMITING VALUES
Va(p, Max. 550 Y
Va max. 300 v
pa Max. 3 w
lx max. 15 mA
Vga(d) Max. 550 . v
Vga max. 300 v
Pgz Max. 1.7 w
Rgi-x max. 3 MQ
Va_kx max. : 100 v
BASE: DIMENSIONS:
B9G L=78 mm
D=38 mm
V.H.F. pentode with sharp cut-off characteristics EF 54
HEATER
Vpn 6.3V 1303 A Suitable for series or parallel operation
CAPACITANCES
Cag1 <0.02 uuF
Ce1-g3 2.2 pif
Cin 6.2 puF
Cout 4.9 upF
()
[Mullard |
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EF 54 OPERATING CONDITIONS

Va 250 v
(contd.) Ve 250 v
Vg ~-1.7 v
Ry 150 Q
la 10 mA
lga 1.45 mA
gm 77 mA/vV
ra 0.5 MQ
Ug1-g3 80
eq 700 Q
Input damping (50 Mc/s) 10,000 Q
LIMITING VALUES
Va(by Max, 550 \
Vs max, 300 v
Pa Max. 3 w
Vggny max. 550 A
Vgq max, 300 v
Pgs Max, 1.7 w
Ix max. 15 mA
Vh_x max. 100 v
Max. operating frequency 250 Mc/s
BASE: DIMENSIONS:
BSG L=78 mm
D=38 mm
EF 55 Video pentode with sharp cut-off characteristics
HEATER
Vhé3V Ih1.0A
CAPACITANCES
Cin 15 wuF
Cout 12 puF
Ca_gy 0.15 ppF
OPERATING CONDITIONS
Va 250 250 A
Vga 250 150 A
Vg —4.5 —-4.0 \4
la 40 10 mA
lga 5.5 1.0 mA
Rk 100 390 Q
gm 12 7 mA)V
Ue1-g2 28 27
ra 55 100 KQ
("
[Mullard]
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VOLTAGE AMPLIFYING PENTODES A

VALVE DATA
PREFERRED TYPES

LIMITING VALUES
Vauy Max. 500 \ EF is
V. max. 300 v (contd.)
Vgs vy Max. 300 v
Vgp max. 250 v
Ps mMax. 10 w
Pgs Max. 2 w
ixcpxy Max. with 50p sec. 500 cfs pulse 1.5 A
Vo_x max. 150 v
Rgi—x max. 07 MQ
BASE: DIMENSIONS:
B9G L=100 mm
D=38 mm
H.F. pentode for use as amplifier or mixer in television EF 80
receivers
HEATER
Vu 6.3V 1503 A Suitable for series or parallel operation
CAPACITANCES
Cin 75 puF
Cout 3.3  ppF
Ca_g; (approx.) <0.007 puF
ca_x (approx.) <0.03 ppF
CHARACTERISTICS
Vs 170 v
Ves 170 \
Ve 0 v
fa 10 mA
les 25 mA
Va -2.0 \
gm 7.4 mA/V
Ta 04 MQ
{g1-g1 50
Req 1,000 0
Input damping at 50 Mc/s 12 KQ
LIMITING VALUES
Vapy, Max. 550 v
Va max. 250 \"
Pa Max. 2.5 w
Vgarhy Max. 550 v
Vgg max. 250 v
Pga Max. 065 W
Iy max. 15 mA
Rgi-x max. 1.0 MQ
Vh_x mMax. 150 v
BASE: DIMENSIONS:
B9A L=67 mm
(Noval) D=22.2 mm
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EF 9] Miniature H.F. pentode with sharp cut-off characteristics

HEATER
Va 63V Iy 03 A Suitable for series or parallel operation
CAPACITANCES
Cag : <0.008 puF
Cin 7.0 upF
Cout 2.0 upF
OPERATING CONDITIONS
As R.F. amplifier
Va 250 v
Vea 250 \
Vs 0 v
Vo -2.0 v
la 10 mA
lea 2.5 mA
gm 7.6 mA/V
ra 1.0 MQ
ig1--g3 70
eq 1,200 0
Input Damping (at 50 Mc/s) 7,500 Q
OPERATING CONDITIONS
As Mixer at 45 Mc/s (See Fig. 1, page 35)
Vi 250 A4
Rx 470 Q
fa (Vose =0 V) 4.4 mA
ls (Vore = 2.25 V) 5.5 mA
1a1 0.5 nA
ge 2.5 mANV
Rgy_x 1.0 MQ
Req 6.5 KQ
LIMITING VALUES
Va(by max. 350 A
Va max. 300 A
Pa Max. 2.5 w
Vgsn) Max. 550 \
Vga mMax. 300 v
Pga Max. 0.65 w
Iy max. 15 mA
Rg1—x max, 1.0 MQ
Vi_x max. 1%0 v
BASE: DIMENSIONS:
B7G L=54 mm
D=19 mm
(-
[Mullard|
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VALVE DATA 4

PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

*an[DA

wWnWIXDW $31 SIYODI JURLIND  IPOUD
Jaxjw 9y jun paisnfpp 9q prnoys 3y
23D3J0A 403D][1950 WNWIXDW UIDIGO O] “€

$/oW ZE 1D S3IDUOSDI /D pUD
€7 4q pawiio] ‘unou 1010[112S0 YL T

sow €1 w0
91puosas 03 paudisap 3upaq 717y pup 7D
77 Jo s1sisuos unoa> *47) st YL L

103D{19S() SD U0 pubd
Jaxiy SD U0 ‘sapoudd |43 om3 Buisn
193upbyy Aouanbaly paypsado-suipy "Dy

.F .u—&

&

qA

e emen = mnorm ane smeea wane -

2,

gremeccmmseen . re——

I
]
X

UNLZ vy

-
v
T

x01ddo 3AdO!

(R

k\/

Page 35




VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

EF 92 Miniature H.F. pentode with variable-mu characteristics

HEATER
Vh 63V In 0.2 A Suitable for series or parallel operation
CAPACITANCES
Measured with close fitting metal can and shielded socket
’ Cag1 0.004 p.[J.F
Cin 4.5 [.LV.F
Cout 7.0 uuF
CHARACTERISTICS
Va 250 250 \'
Vs 150 200 v
Vgs 0 0 \
la 8.0 8.0 mA
lgs 2.0 2.1 mA
Va -0.65 -2.5 \4
gm 2.5 2.5 mAJvY
tg1-g2 30 30
ra 0.5 0.5 MQ
Y -11 =21 v
*For 100 : 1 reduction in mutual
conductance.
LIMITING VALUES
Vachy max. 300 v
Vs max. 250 \'4
Pa max. 2.5 w
Vgg(b) max. 300 \
Vga max. 250 Vv
Pgs Max. 0.6 w
ik max. 12 mA
Rg;_x max. 3 MQ
Vn_k max. 100 v
BASE: DIMENSIONS:
B7G L=>54 mm
D=19 mm

KF 35 H.F. pentode with variable-mu characteristics

HEATER
Ve 20V ¢ 0.05 A Suitable for D.C. operation only
CAPACITANCES
Camn <0.01 uuF
Cin 8.0 puF
Cout 10.0 puF
(G
[Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

OPERATING CONDITIONS
Va 120 120 v KFtiS
Ves 60 120 v (contd.)
Ve 15 20 95| -30 -55 -17.0 V
em 1,080 800 10 [1,500 600 10 pAV
R 145 10 — 3.8 Il —  mA
y, 05 035 — 10 04 — mA
LIMITING VALUES
Vs max. 150 v Vgy max. 150 v

BASE: DIMENSIONS:
Octal L=110 mm
D=33 mm

R.F. single diode pentode with variable-mu characteristics {JAF 42

HEATER
Vn 12.6 V In 0.1 A Suitable for series operation, A.C. or D.C.

CAPACITANCES
Pentode Section

Co-g1 <0.002 p.y.F

Cout 5.0 upF

Cin 4.5  uppF

Diode section

Cad-Xx 3.8 ppF

Cad—g1 <0.0015 y.p.F

Cad-h <015 pufF

OPERATING CONDITIONS as R.F. or LF. Amplifier
Vb 100 170 200 v
Rgs 56 56 76 KQ
Ves 50 85 85 \
Ry 310 310 310 o]
Vg -1.2 -2.0 2.0 \
1a 28 5.0 50 mA
lga 0.9 1.5 1.5 mA
gm 1.7 2.0 2.0 mA/V
ra 0.85 0.9 10 MQ
Ug1-ge 18 18 18
Vg -16 -28 -~34 \'
Roq 5.8 7.5 7.5 KQ
*For 100 : 1 reduction in mutual
conductance
(N
[Mullard]
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VALVE DATA
PREFERRED TYPES

A VOLTAGE AMPLIFYING PENTODES

UAF 42
(contd.)

LIMITING VALUES
Pentode Section

Va(p) max. 550 v
Vs max. 250 v
pa Max. 2 w
Vgavy Max. 550 \
Vgs max. (la<<2.5 mA 250 v
Vgs max. (la==5.0 mA 150 \
Pgs Max. 03 W
Iy max. 10 mA
*Rgs.x max. 3.0 MQ
Rg;.x max. 3.0 MQ
Vh_x max. 150 \4
*For Vgepk, Not exceeding + 10 V
Diode Section
Vad (pk) Max. 200 v
iag max. 08 mA
Vag max. (lag=+0.3 pA) ~1.3 \4
Vh_x Max. 150 v
BASE: DIMENSIONS:
BBA L=60 mm
D=22 mm

UBF 80 Double diode variable-mu H.F. or A.F. pentode

In 0.1 A Suitable for series operation, A.C.orD.C.

<0.0008 pufF
<0.001  puF
<0.2 pufF
<0.05 yitF
< 20025 pueF
X upF
4.0 wuF
<0.07 puF
215 pueF
2.35 wuF
<0.3 puF

H.F. Amplifier
170 200 v
47 68 KQ
0 0 \4
5.0 5.0 mA
1.75 175 mA
-2.0 -2.0 v
300 300 Q
2.2 22 mA/V
0.9 1.0 MQ

18 18

62 6.2 KQ
-26.5 -31.5 v

Preliminary HEATER
Data Vn 17V
CAPACITANCES
Ca’d_g
Ca”d_g1
Ca’a_a
Ca”d_a
Pentode Section ca_g,
Cout
Cin
Cgi-h
Diode Sections ca’a_x
Ca”d_k
Ca’d-a”d
OPERATING CONDITIONS as
Va=Vp 100
Res 47
Ve 0
lg 2.8
lgs 1.0
Vo -1.2
Rx 30? 9
m .
EX 09
Ug1-g3 18
eq 4.6
Vg (for 100 : 1 reduction
in gm) -15.5
(S
[ Mullard|
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

OPERATING CONDITIONS
As R.C. coupled A.F. amplifier u BFtdao
Va 100 100 170 170 y  (contd)
Ra 0.22 0.1 0.22 0.1 Q
a 0.32 0.73 0.56 125 mA
Regs 0.68 0.27 0.68 027 MQ
lgs 0.12 0.29 0.2 0.5 mA
Rx 2.7 1.0 2.7 1.0 KQ
Rg: 1.0 1.0 1.0 1.0 MQ
Vout/V1n 82 67 85 70
**Diot 1.9 1.8 1.5 1.6 %
*Rq 0.68 0.33 0.68 033 MQ
*Grid resistor of following valve. **Vou=5 Vr m.s
LIMITING VALUES :
Pentode Section Vg, max. 550 v
Ya max. 250 v
Pa Max. 1.5 w
Vga(by Max. 550 v
Vs max. (la <2 mA) 250 v
Vga max. (=5 mA) 125 \
Pga Max. 0.3 w
Iy max. 10 mA
Rgy_x max. 3 MQ
Vh_x max. 150 v
Diode Section  vagppx) max. 200 v
fag Max. 0.8 mA
BASE DIMENSIONS:
B9A L=67 mm
(Noval) D=22.2 mm
H.F. pentode with variable-mu characteristics UF 41
HEATER
Va 12.6 V 1,0.1 A Suitable for series operation, A.C. or D.C.
CAPACITANCES
Ca_g1 <0.002 puF
Cout “p
Cin 47  upuf
OPERATING CONDITIONS
As R.F. amplifier
Vy=Vy 100 170 v
Rgs 39 39 KQ
Ry 330 330 0
Ve, -1.4 -7 -2.5 -28 V
Ia 33 —_ 6.0 — mA
las 1.0 — 1.75 — mA
g&m 1,800 18 2,100 21 AV
fa 0.8 >10 | >i0oMQ
Ber-us I8 - 18 -
Req 6.0 —_ 8.0 — KQ
()
[Mullard|
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VALVE DATA

PREFERRED TYPES
A VOLTAGE AMPLIFYING PENTODES

UF 41 OPERATING CONDITIONS
(contd.) As R.F. amplifier (contd.)
Va=Vyp 200 A
. 39 KQ
Rx 330 Q
Vo -3 ~-34 \
Ia 7.2 —_ mA
Iga 2.1 —_ mA
Em 2,200 22 AV
fa I >10 MQ
Hgr-gs 18 -
Req 8.8 — KN
OPERATING CONDITIONS
As A.F. amplifier
Vb 170 170 100 v
Ra 0.2 0.1 0.l MQ
Rgs 0.73 0.35 0.73 035 MQ
Rx 2,500 1,300 1,300 0
n 0.62 1.16 0.36 07 mA
lgs 0.2 0.38 0.12 0.22 mA
Vout/Via 84 76 75
out(r,m_ s ) 8 8 5 \
Vinge.m.s.) 0.094 0.105 0.063 0067 V
Dtot 1.7 2.0 1.4 %
LIMITING VALUES
Va(n, max. 550 A
Va max, 250 v
pa max, 2 w
Vgan) max. 550 \'
Vgg max. (la<4 mA) 250 A4
Vgg max. (la==7.2 mA) 150 A
Pgs Max. 03 W
I max. 10 mA
Rgi-x max. 3 MQ
Vh_x max. 150
BASE: DIMENSIONS:
B8A L=60 mm
D=22 mm
(N
[Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING PENTODES A

High slope R.F. pentode UF 42

HEATER
Va 21V Iy 0.1 A Suitable for series operation, A.C.or D.C.

CAPACITANCES
Cag <0.005 pufF
Cin 9.5 upF
Cout 4.5 upF
OPERATING CONDITIONS
Va=Vg, 170 v
1 10 mA
Va -2 v
lgy 28 mA
Ri 750 0
gm 8.5 mA/V
s 0.2 MQ
Vg (la=10pA) ~48  V approx.
LIMITING VALUES
Vamy max. 550 \
Va max, 300 \
Vgg(by Max. 550 \4
Vs max. 300 \
Pa Max. 2.5 w
Pge Max. 0.7 w
Ix max. 13 mA
Rg1—x Max, 1.0 MQ
Vn,_k max. 150 \"
BASE: DIMENSIONS:
B8A L=60 mm
D=22 mm
()
[Mullard]
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

FREQUENCY CHANGERS

BATTERY
Type Description Vi Base Page
DK32 Heptode 1.4 Octal 44
DK9%91 Miniature Heptode ... 1.4 B7G 45
KCF30 . Triode pentode 2.0 Octal 52
KK32 Octode 2.0 Octal 53
A.C. MAINS
Type Description Vn Base Page
EAC91 Miniature diode triode 6.3 B7G 45
ECH21 Triode heptode 6.3 Loctal 46
(B8G)
$ECH35 Triode hexode 6.3 Octal 48
ECH42 Miniature triode hexode ... 6.3 BBA 49
*EK32 Octode 6.3 Octal 51

Note—Type EF91 H.F. pentode may also be used as
frequency changer. For data and circuit see Section
A, pages 34 and 35.

D.C./A.C. MAINS

Type Description In Base Page
CCH35  Triode hexode 02A  Octal 44
UCH21  Triode heptode 0.1 A Loctal 54
(B8G)
UCH42  Miniature triode hexode ... 01 A BSA 55

*This valve has a heater rated at 0.2 A and suitable for either
parallel or series operation.

+This valve has a heater rated at 0.3 A and suitable for either
parallel or series operation.

\v/ Page 43



VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

Triode hexode with variable-mu characteristics

CCH 35
HEATER
Vn 7.0V In 0.2 A Suitable for series or parallel operation
For operating data see Type ECH35, page 48. Except for
the heater voltage and current, the ECH35 and the CCH35 are
identical
Heptode with variable-mu characteristics
DK 32 il
FILAMENT
Vr 1.4V |y 0.05 A Suitable for D.C. operation only
CAPACITANCES
Cau <0.5 puF Cgeall 7.0 puf
Cout 10.0 uuF Celgs <0.2 puF
OPERATING CONDITIONS
See Fig. 2, page 56
( g. 2, page 56) . % % v
Vesems 45 45 v
Vg S0 90 \'4
Ve 0 -3 v
ls 0.6 — mA
lgsson 0.7 - mA
les 1.2 — mA
lgy 35 — pA
lk 2.5 — mA
Rax 200 200 K
ra 0. —_ MQ
8o 250 5 pANV
Characteristics of Oscillator Section (Vose=0)
Va 90 N
Ves.ts 45 \
Vau 0 \
Ve 90 v
Va 0 v
Em 550 pAfV
LIMITING VALUES
Va max. 110 v
Vgsigs¢h) Max. 110 Vv
gs+gs MAX. 60 Vv
Vgs max. o v
Ix max. 4 mA
Rge_t_ min. i MQ
BASE DIMENSIONS:
Octal L=102 mm
D=30 mm
(R
— [Mullard]



VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

Miniature heptode with variable-mu characteristics DK 91

FILAMENT
Vi 1.4V Iy 0.05 A  Suitable for D.C. operation only

CAPACITANCES
Cgy—all
Ca_all
Cgr-at2

OPERATING CONDITIONS
(See F\i/gs. 3 and 4, pages zg and 57)
a .

WNXN
oo
=
£
n

67.5 90 90 \
Veaigs 45 67.5 45 67.5 v
Ves 0 0 0 0 v
Rex 0.1 0.1 0.1 0.1 MQ
ra 0.6 0.5 0.8 0.6 MQ
ge 235 280 250 300 upA/vV
Ve (go=SuAN) -9 14 9 14V
la 0.7 ;; 0.8 1.6 mA
lgsssa 1.9 . 1.9 32 mA
I 150 250 150 250 uA
Ix 2.75 5.0 275 50 mA
Characteristics of Oscillator Section
V=V 0 v
Vga=Vg=Va 67.5 A
g (g1-83+48448) L4mA/v
LIMITING VALUES

Vs max. 90 v
Vgsege (by MaX. 90 v
Vgsige Max. 67.5 v
g3 Max. 0 \)
Ix max, 55 mA
BASE: DIMENSIONS:

B7G L=54 mm

D=19 mm

Miniature diode triode. Primarily designed for use as a
frequency changer up to 300 Mc/s. The triode section may EAC 91
also be used as a voltage amplifier.

HEATER
Vo 6.3V Ip 0.3 A Suitable for series or parallel operation

CAPACITANCES
Ce-k 1.7 upF Cat_ad 0.4 upfF
Ca_k 0.4 pufF Cad-kd 1.5 upuF
Cat_g 1.6 y.y.F Ckt kd 0.4 p.[.l.F
Cg_ad <0.1 puF

(@
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

EAC 91 CHARACTERISTICS

(contd.)

Triode Section

OPERATING CONDITIONS
For circuit see Fig. 6, page 57

Coil data :

LIMITING VALUES

Triode Section :

Diode Section :

BASE :
B7G

LI Turns
Coil diameter
Coil length

Diameter of wire |

200 \'
7.5 mA
-2.8 v
2.8 mA}Y

128 KQ

3.5

10 mm
7 mm
mm

L2 Dust cored, to tune to inter-
mediate frequency

B}Dependent upon signal frequency

Va max.
Ps Max.
Ix max.
Vh_x max.
Va max.

la Mmax.

Max. operating frequency as frequency changer 300
Limiting frequency of oscillation 600

250 v

2 w

10 mA

50 v

50 A

5 mA

Mc/s

Mc/s

DIMENSIONS :
L=54 mm
D=19 mm

ECH 2] Triode heptode with variable-mu characteristics

Suitable for A.C. operation only

Triode Section

Cg.x 3.2 ppuF
Ca_k 2.0 [J.I.LF
Cag 1.1 puF

HEATER
Vr 63V Ih 033A
CAPACITANCES
Heptode Section
Cin X uuF
Cout 9.5 uwF
Ca_g1 <0.002 ppF
Cgg—all 8.0 y.p.F
()
[Mullard)
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

OPERATING CONDITIONS as frequency changer ECH 21
Heptode Section as Mixer (See Fig. 5, Page 57) (contd.)
Va=Vp 250 250 v
Rearee 22 22 K Q
Rx 150 150 Q
Regst 47 47 KQ
lgs. gt 190 190 A
Va -2 -24.5 \
Vesss 100 250 A%
la 3 - mA
lesiae 6.2 —_ mA
ra 1.4 >30 MQ
geo 750 7.5 AV
Req 55 —_— KQ
Triode Section as R.F. oscillator
Vi 250 v
Rat 22 KQ
Rgs_gt 47 KQ
'gt+(; 190
ls 4.5 mA
gm (effective) 0.55 mA/vV
Characteristics of Triode Section
Va 100 \'
Ve 0 v
Ia 12 mA
gm 3.2 mANV
m 21

For application as phase inverter and as combined LF. and A.F.
amplifier see Figs. 9, 10 and 11, page 59.

LIMITING VALUES
Heptode Section

Va(by Max. 550 v
V. max. 300 v
a Max. 1.5 w
234+84(b) MAX, 550 \
tore (h=3 mA) 100 v
Vesias (Is <! mA) 300 v
g3+g¢ MaX. 1 w
x Max, 15 mA
Rgy-k max, 3 MQ
Triode Section
Vapy max. 550 \
Va max. 175 v
s Max. 0.8 w
¢ max. (lg= +0.3 pA) -3 A
Rg_x max. 3.0 MQ
BASE : DIMENSIONS :
B8G L=77 mm
D=32 mm
()
[Mullard]
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VALVE DATA
PREFERRED TYPES

Vp 6.3 V 1p 0.3 A Suitable for series or parallel operation

Cg-k
Ca_k

<0.3 upuf
Triode Section

9.0 puF
3.0 upf

FREQUENCY CHANGERS
ECH 35 Triode hexode with variable-mu characteristics
HEATER
CAPACITANCES
Cgtg1
Hexode Section
Cio 5.0 uuF
Cout 10.0  puF
Ca_g1 < 0.003 puF

OPERATING CONDITIONS
Hexode Section

Vi

3
Ru-k
les
Va -2
la 3
lgaeta 3
go 650
ra 1.3

{a) With Fixed Screen Voltage
250

100
220

47
200
-17

Cog1

1.6 ppF

-~
T ren<<

3
><

(b) With screen grid fed from a potentiometer

(Fig. 7, page 58)

Va==Vp

Ry

Ry

Rx

R

lgs

Va -2
Vu+u 100
la 3
lesema 3
g 650
Ta 1.3

Triode Section (C = 50 puF, Fig. 7, page 58)

Vo

Rat

I (Ree=47 K0,
[gt=200 pA)

la (Vet=0 Vosc=0)

Em (Vu=0 Voso=0)

@ (V=0

Voso=0)

100

Tpow
oow

\'

KQ

KQ

0

Ka

pA

-31 v

145 v

— mA

— mA

1.5 pA/V

>40 MQ

250 v

47 KQ

33 mA

45 mA

2.2mAjvV
24
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

LIMITING VALUES ECH 35
Hexode Section td
Va(b, max. sso v (contd)
Va max. 300 v
a Max. 12 W
g24R4(by MAX. 550 v
Veriae (Is=4.5 mA) 125 \
Vgaige (la=<<0.5 mA) 200 \
Pga+ga Max. 06 W
lx max. 15 mA
Rgi_x max. 3 MQ
Vh_g max, 100 v
Triode Section
Vs b, max. 550 v
V. max. 100 v
Pa Max. 5 w
Vit max. (= +0.3 pA) -1.3 v
R.;_k max. 100 Kn
@)«
oI APV BASE : DIMENSIONS :
‘ Octal L=1I3mm
O~Tg2
Triode hexode with variable-mu characteristics ECH 42
HEATER
Vi 63V lp 0.23 A Suitable for A.C. operation
CAPACITANCES

Hexode Section
Cgan <0.2 puF  conixiesemusskirt 4.0
Con-gt<0.35 puF  Ca_hikigargessiint 9.2 pufF
Cag1 <0.1
Triode Section

Cgt_hiksgasgesnkirt 55  puf
Cat_hikiga+ga+0kirt 23 uuF
Cat_gt 1.2 wpF
OPERATING CONDITIONS
For circuits see Fig. 7, page 58
Hexode Section

Va=Vp 250 v

N 27 KQ
R, 27 KQ
R 180 Q
Resegt 47 KQ
lgs.gt 200 A

o -2.0 v
la 3.0 mA
leses 3.0 mA

82+84 85 v
ge 750 vA/vV
ra 10 MQ
Req 75 K
Vg, (for 100 : 1 reduction in gm) -29 v

(@
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

ECH 42 Triode Section
v

250 v

(contd.) R: 33 KQ
la 4.8 mA

Rgtigs 47 KQ

200 wA

(428
The effective 'r;\utual conductance under the above conditions
is approximately 0.55 mA/V

CHARACTERISTICS
Triode Section
Va 100 v
Va 0 v
la 10 mA
gm 2.8 mAJvV
© 22
LIMITING VALUES
Hexode Section
Vacb) Mmax. 550 \"
Vo max. 250 v
a Max. 1.5 w
g3+ga(by Max, 550 v
22484 MAX. 125 A
g3+g0 MAX, 0.3 w
x max. 7.0 mA
Rgy-x max. 3.0 MQ
Rgs-k Mmax. 3.0 MQ
V.,_g max. 50 v
Triode Section
Va(by max. 550 '
Va max. 175 v
I). max. 0.8 w
x max. 6.0 mA
Vg max, (Ig= +0.3 pA) -1.3 v
R(t—k max. 30 MQ
BASE : DIMENSIONS :
B8A L=60 mm
D=22 mm
(A
[Mullard]
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

Octode with variable-mu characteristics
HEATER EK 32
Vn 63 V Iy 0.2 A Suitable for series or parallel operation

CAPACITANCES
Cin 9.0 puF Ca.g4 <0.] upF
Cout 10.5 puF [ 6.0 uuF
Cgy-all 5.0 puF
OPERATING CONDITIONS
(See Fig. 8, page 58) Medium and
Long Wave Short Wave
Va 250 250 250 v
Ves 200 200 200 v
i 50 80 80 v
Va -2 —4 -4 \'s
R, 22 22 22 KQ
R 6.8 15 12 KAQ
Ry 470 430 560 Q
Rgi-x 47 15 47 KQ
Rgs 22 10 12 KQ
Vore (.8, 15 5 9 v >
[ 300 275 200 uA
a 1.0 23 1.7 mA
la  (Vg=-25V) <0.015 mA
lgs 2.5 5.3 40 mA
€388 0.8 1.9 1.3 mA
ge 0.55 0.65 0.5 mA/Y
ge (Vg =-25VY) <0.002 mA/V
ra 2.0 0.9 14 MQ
ra (Vg =-25Y) >10 MQ
LIMITING VALUES
Va(b) Mmax. 550 V Pessgs Max. 03 W
Vs max, 250 \4 Vgany max. 550 \4
a Max. 1.0 W Vgy max. 225 v
rasmy Max. 550  V Pgs Max. 13 W
Vgsigs MaX. 125 V lx max. 12 mA
BASE : DIMENSIONS :
Octal L==100 mm
D=63 mm

(@
[Mullard]
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

KCF 30 Triode pentode with variable-mu characteristics
FILAMENT
Ve 20V I 0.2 A Suitable for D.C. operation only
CAPACITANCES
Pentode Section Triode Section
Caait 8.0 puf Cosnt (less cgrat)  3.75 puf
Cean 6.5 puF C_an (less cgt at) 9.0 puF
cagt 0.0l puF Ca.g 2.0 puF
OPERATING CONDITIONS (with g, injection)
Va 100 120 120 v
Via 60 60 40 v
Vi -1.5 -1.5 -0.3 v
la 0.53 0.53 0.55 mA
lga 0.97 0.97 095 mA
geo 250 260 285 upA/vV
Vose(pk) Min. 8.0 8.0 8.0 v
Vo (8e=10 pA[V) -12.5 -14.0 -14.0 v
*Rgt_t 47 47 47 KQ
*Grid leak returned to f--
CHARACTERISTICS
Triode Section
Va 100 v
Va 0 \
gm 1.7 mANV
® 8
LIMITING VALUES
Pentode Section Triode Section
V. max. 150 V Va max. 150
Vg2 max. 150 V is (px) Max. |5 mA
BASE : DIMENSIONS :
Octal L=110 mm
D=33 mm
[
[Mullard]
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

Octode with variable-mu characteristics KK 32
FILAMENT
Ve 20V I 0.13 A Suitable for D.C. operation only
CAPACITANCES
Cor-all 6.3 uuF
Cga_all 8.5 puF
Cga—all 9.0 upF
Cout 1.0 wuF

OPERATING CONDITIONS
Medium and Long Wave working
\ 90

Iy 135 v
Ve 90 135 \
Vesres 45 45 \

osc (r.m.s,) APProx. 8.5 8.5 A
la (Vgg= —0.5V) 0.7 0.7 mA
la (Vgg=-12 V) <0.015 0.015 mA
lga 1.3 2.1 mA
83485 0.6 0.7 mA
ge(Vge= -0.5V) 270 270 vAV
go(Vgg=-12 V) <2 2 pA/V
ra(Vg,= -0.5V) 2 25 MQ
ra (Vgo=-12 V) >10 10 MQ

Short Wave working

s 135 \
Ves 135 \
Vesres 60 v

oBc (r,m 8 ) 6 v
la (Vg.==1.5V) 1.0 mA
lgs 2.3 mA
lesses 1.0 mA
go (Vgu=-1.5V) 67 wAlV
rs (Vga=-1.5V) 1.7 MQ

LIMITING VALUES

Vs max. 150 \"
c. max. 0.5 w

g Max. 150 A
Pgg Max. 0.6 w
Vgs.igs Max. 100 Vv
Pez+gs Max. 0.4 w
lx max. I mA
Rgsx max. 2.5 MQ

BASE : DIMENSIONS :
Octal L=125mm
D=46 mm

¢
[Mullard]|
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

UCH 2] Triode heptode with variable-mu characteristics

HEATER
Va20V Iy 0.1 A Suitable for series or paraliel operation
CAPACITANCES
Identical with Type ECH 21, to which refer
For Circuit see Fig. 5, page 57
OPERATING CONDITIONS
Heptode Section as mixer
Va=Vy 100 200 E/}
Rgaras 15 15 K
Ri 150 150 Q
Rgt_x 47 47 KQ
leasgt 95 190 uA
o -1 -14 =2 -28 \
Vearea 53 100 100 200 v
la 1.5 — 35 — mA
| gaege 3.0 — 6.5 — mA
g 580 58 | 750 7.5 pAlvV
ra 1.0 >10 1.0 >10 MQ
Regq 40 —_ 55 - KQ
Triode Section as R.F. oscillator
Vo 100 200 v
Rat 22 22 KQ
Resigt 47 47 KQ
es4gt 95 190 nA
08¢ (r.m.g.) 4.5 9.0 \
a 1.9 4.1 mA
gm (effective) 0.44 0.45 mA/V
CHARACTERISTICS
Triode Section
Va 100 Y
Ve 0 \
la 12 mA
gm 3.2 mAjY
m 19
LIMITING VALUES
Heptode Section Triode Section
Va(b, max. 550 V Vapy max. 550 V
Va max. 250 v Vs max, 175V
Pa Max, 1.5 W Pa Max. 05w
Vg4t Max. 550 V
Vgsigs Max. (la=3 mA) 100 V
Vgaigs Max. (la=1mA) 250 V
Pga+gs MaX. 1.0 W
Ix max. 15 mA
BASE DIMENSIONS :
B8G - L=96 mm
D=32 mm
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B

Triode hexode with variable-u characteristics UCH €2

HEATER
Vi 14.0 V 1 0.1 A Suitable for series operation, A.C. or D.C.

CAPACITANCES
Similar to Type ECH 42, see page 49

OPERATING CONDITIONS
Hexode Section (see Fig. 7, page 58)

Va=Vp 100 v
1 18 KQ
R, 27 KQ
Ryg 220 Q
Rgt.igs 47 KQ
gt+83 100 ©A
23+84 41 59 59.5 \
o -1.0 -9.5 -5 v
la 1.2 0.07 0.04 mA
lgssas 1.75 0.09 0.055 mA
ge 520 10.4 52 pAlv
ra 0.85 7.0 9.0 MQ
Req 36 —_ —_ KQ
Va=Vp 170 v
1 18 KQ
R, 27 KQ
Ry 220 Q
Rgtigs 47 KQ
gt+83 170 pA
g3+E4 71 100 10l \
a -1.7 -6 -19 \
la 25 0.15 0.08 mA
lgsiga 2.85 0.14 0.09 mA
ge 610 12.2 6.1 pA/V
Ta 1.1 9.0 >10 MQ
Req 55 —_ —_ KQ
Va=Vp 200 A
1 18 KQ
R, 27 KQ
Ry 220 Q
Rgtygs 47 KQ
gt+23 200 pA
N\ 84 118 19 \
Vo -2.0 -18 -22 A
la 3.2 0.21 0.1l mA
lgsrae 3.35 0.17 0.1 mA
go 690 13.8 69 pA/vV
s 1.25 8.0 >10 MQ
Reg 64 —_— —_ KQ
(R
[Mullard)
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

Triode Section

Vo 100 170 200 Vv
uc ':'d 42 Rat 2 2 2 Ka
(contd.) I 2.0 3.5 42 mA
Retees 47 47 47 KQ
letons 100 170 200 pA

ose rmay 4.7 8.0 9.4 Vapprox,

The effective mutual conductance of the triode
section under the above conditions is approximately

0.5 mAJV

LIMITING VALUES
Heptode Section

Va(pymax, 550 V
Vs max, 250 v
Ps Max. 0.8 W

Vesige by max. 550 V
Vgsigemax. 125 V

Pes+gq Max. 8
Ix max. 10 mA

Vn_x max. 150 Vv
BASE :

94 B8A

Triode Section

Va (by Max. 550 v
Va max. 17V
Pa Max. 0.9, W
Vg max. (Ig=0.3pA) -1.3 V
lx max. 5.5mA
DIMENSIONS :

L=60 mm

D=22 mm

9OV HT+

LY -

- 0 £
ANAA e

I LT+

Fig. 2

Battery -operated Frequency Changer
Circuit using DK32 Heptode

("

Fig. 3

Medium and Long Wave Battery-
operated Frequency Changer Circuit

using DK9! Heptode

[Mullard]
A
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS B
CIRCUIT FOR ALL WAVE RECEIVER

90V HT.+

I1sKQ

Le Q100 ;é Eég
KN
=
E %
T L
<
-* » T LT-
L
_;- + ¢ LTy
Fig. 4. All-wave Battery-operated Frequency Changer using DK91 Heptode
HTs NPT Zlif 40+40pF

2
LL S

118

=)
) L T

SOUF R3 = A n

- ']'soo;ar

) 4.4kQ
Rk To'l‘JF L2
44— KI-
|—=1F outPur

v ACC %) 200pF
Fig. 5. A.C. Mains-operated Frequency Fig. 6. U.H.F. Mains-operated Frequency
Changer using ECH21 or UCH2I Changer using EAC91 Diode-

Triode-Hexode Triode
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VALVE DATA
PREFERRED TYPES

B FREQUENCY CHANGERS

Fig. 7. A.C. Mains-operated Frequency
Changer using CCH35, ECH35,
ECH42 or UCH42 Triode-

Hexode

Fig. 8.  Mains - operated  Frequency
Changer using EK32 Octode

AN AgE

(G
[Mullard
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VALVE DATA
PREFERRED TYPES

FREQUENCY CHANGERS

N
lx«;zw ‘Iah JTat Vot
Rat
<>
A
E’s | EE
) >
2R g2eg4 -Olyf ] ar
qr [__44 A ouTPUT
- SF)
2-2M G880,
O-IpF 58 var
OVUATLPVUET
Vs"""?‘; %zspr
£ * P cppy s A w-
TS [ 0
acc ViMa
SOpF

’ Rg2 g4
i ‘
- :
1 S '
: N
OOLF | , O-OlF 1
“4 Vout 1 :v
1 1 Vout
i [
Vot [
o : : :Vou'l
—” g Wout +SMO! [ 1 :
T > - '
! L
! 1
[ [
it i f
= ’ -1 ¢
Fig. 10. Fig. 11.
Circuit for phase inverter using Circuit for phase inverter using
ECH2I with negative feed-back. ECH2l without feed-back.
(@
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VALVE DATA
PREFERRED TYPES

DIODES AND DOUBLE DIODES C

DIODES AND DOUBLE DIODES

A.C. MAINS

Type Description Vn Base Page
EASO Miniature single diode ... 63V B3G 62
EB34 Double diode with separate cathodes.

Internally screened and with screen-

ing between sections .. 63V  Octal 62
EB# Double diode with separate cathodes.

Internally screened and with

screening between sections ... 63V B8A
EB91 Miniature doub'e diode with separate

cathodes. Internally screened be-

tween sections ... .. 63V BIG 62

D.C./A.C. MAINS

Type Description In Base
uB41 Double diode with separate cathodes.
Internally screened and with screen-
ing between sections .. O01A B8A 63

The following valves also contain diode or double diode sections:—
BATTERY

Type Description Vi Base Page

DAC32  Single diode triode 14V Octal 66

DAF91 Single diode pentode 14V BIG 17

KBC32  Double diode triode 20V Octal 76

A.C. MAINS

Type Description Vhu Base Page

EAC91 Diode triode ... 63V B7G 45

EAF42 Diode pentode 63V B8SA 22

EBC33 Double diode triode 63V  Octal 66

EBC41 Double diode triode 63V B8A 67

EBF80 Double diode pentode 63V Noval 23
(B9A)

EBL21 Double diode output pentode 6.3V  Loctal 90
(B8G)

EBL31 Double diode output pentode 63V  Octal 91

D.C./A.C. MAINS

Type Description In Base Page

CBL)M Double diode output pentode 02A Octal 81

UAF42 Single diode pentode 01 A BBA 37

UBC41 Double diode triode 01 A B8BA 77

UBF80 Double diode pentode 01 A Noval 38
(B9A)

uBL21 Double diode output pentode 01tA Locta 107
(B8G)
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VALVE DATA
PREFERRED TYPES

C DIODES AND DOUBLE DIODES

EA 50 Miniature diode

HEATER
Vh 63V In 0.15 A Suitable for A.C. mains operation
CAPACITANCE
Ca_k 2.1 upF
LIMITING VALUES
e Va max. 50 \'
la max. 50 mA
Vh_x max. 50 '
BASE : DIMENSIONS :
» B3G L=49mm
LN "8 D=I12mm

EB 34 Double diode (separate cathodes). Internally screened
between sections

HEATER
Vhp 63V In 0.2 A Suitable for series or parallel operation
CAPACITANCES
cad-x (each section) 4.5 ppF
Cad/—ads 0.5 y.y.F
LIMITING VALUES
Vada, max. 200 v
Vag~r max. 200 v
laa, max. 0.8 mA
lade Max. 0.8 mA
Vh_k: max. 75 \"
Vh_k~ Mmax. 75 \'
Vaar max. (laa.=—+0.3 pA) -1.3 V
Vaar maX. (lage=-+0.3 pA) -13 V
Vk;_kn max. 50 v
BASE : DIMENSIONS :
Octal L=82 mm
D=36 mm

EB 41 Double diode (separate cathodes). Internally screened
and screened between sections

HEATER
Vh 6.3V In 0.3 A Suitable for series or parallel operation
CAPACITANCES
Cads_ad» <0.03 ppF
cx_an (each section) 4.0 upF
cad_x (each section) 0.0l ppF
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VALVE DATA
PREFERRED TYPES

DIODES AND DOUBLE DIODES C

LIMITING VALUES EB 41
Each section
Vaa max. 150 v (contd.)
1aa max. 9 mA
iad(pk) Max. 54 mA
Vh_x max. 300
Vaa (laa=+0.3 pA) -1.3 \'
BASE : DIMENSIONS :
B8A L=60 mm
D=22 mm
Miniature double diode (separate cathodes). Internally EB 91
screened between sections
HEATER
Vn 63V In 0.3 A Suitable for series or parallel operation
CAPACITANCES
Cad_x.h,s (€ach section) 3.0 puF
Ck_nd,h4s (€ach section) 34 ppF
Cadr_ade <0.025 yuF
LIMITING VALUES
Piy Max. 420 \"
lag Mmax. 9 mA
‘ndqpk) max 54 mA
Vad max. (I.a =0.3 pA) -1.3 v
Vi_k k) 330 v
BASE : DIMENSIONS :
B7G L=55 mm
D=19 mm
Double diode with separate cathodes. Internally screened UB4l
and screened between sections
HEATER
Va 19V 1, 0.1 A Suitable for series operation, A.C. or D.C.
CAPACITANCES
Cads—Cad~ <0.03 ppF
caa_an (each section) 4 puF
Caa_x (each section) 0.0l ppF
LIMITING VALUES
Each Section
Vaqa Max. 150 A"
laqa Mmax. 9 mA
lag (pxy Max. 54 mA
Vaa max. (laa=-0.3uA) -1.3 \
Vu_x max. 300 v
BASE : DIMENSIONS:
B8SA L=60 mm
D=22 mm
(R
{Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

VOLTAGE AMPLIFYING TRIODES

BATTERY
Type Description Vi Base Page
DAC32  Single diode triode ... 14 Octal 66
KBC32 Double diode triode 2.0 Octal 76
A.C. MAINS
Type Description Va Base Page
EBC33 Double diode triode ... 6.3 Octal 66
EBC41 Double diode triode 6.3 B8A 67
EC31 Low impedance triode 6.3 Octal 69
ECC31 Double triode with common cathode 6.3 Octal 70
ECC33 Double triode with separate cathodes 6.3 Octal 71
ECC34 Low impedance double triode with
separate cathodes ... 6.3 Octal 72
ECC35 Double triode with separate cathodes 6.3 Octal 73
ECC40 Double triode with separate cathodes 6.3 BBA 74
ECC91 Miniature double triode 6.3 B7G 75

D.C./A.C. MAINS
Type Description In Base Page
UBC41 Double diode triode ... 01 A BBA 77

The following voltage amplifying pentodes may also be used as triodes:—
A.C. MAINS

Type Description Va Base Page
EAF42 Single diode pentode 6.3 B8A 22
EF37 Low microphony A.F. pentode 6.3 Octal 25
EF37A Low mlcrophony. low hum A.F.

pentode 6.3 Octal 25

The following multiple valve described in Section F “Output Pentodes '
has a triode section:—

Type Description Page
ECL80 Triode-output pentode 6.3 B9A 92
(Noval)
()
[Mullard]
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YALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

DAC 32 Single diode triode

FILAMENT
Ve 1.4V I 0.05 A Suitable for D.C. operation only
CAPACITANCES
Triode section Cg.x 1.3 upuF
Cak 60 puF
Cag 1.0 uuF
Diode section Cad—t 3.2 ppF
Cad-g 0.002 upF
Cad_at 0.2 F

The diode anode is located at the negative end of the filament

OPERATING CONDITIONS
Triode Sectlon as Class * A '’ Amplifier

Va 90 \'
Vg 0 \
la 0.15 mA
® 65
re 240 KQ
gm 275 pAlV
LIMITING VALUE
Va max. i10 v
BASE : DIMENSIONS :
Octal L=102 mm
D==30mm

EBC33

Double diode triode

HEATER
Vu 63V Iy 0.2 A Suitable for series or paraliel operation
CAPACITANCES
Cad/—k 2.6 puf
Cadr_k 3.2  upF
Cadr_nde <07 wpuF
OPERATING CONDITIONS
As Transformer Coupled A.F. Amplifier
Vs 100 200 250 v
la 2 4 S mA
Ve =21 —4.3 -5.5 v
@ 30 30 30
gm 1.6 20 20 mA/vV
re 19 15 15 KQ
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

OPERATING CONDITIONS EBC 33
As resistance coupled A.F. amplifier (contd.)

Vo  Ra l R Vous Vow* Diot Rgy™ *

(V) (KQ)(mA) (KQ) Vi V) (%) (KQ)

300 ( 47 ) 2.8) ( I.2) 195 45 58 ( 150

250 47 23 2 190 34 55 150

200 47 1.8 12 185 26 52 150

100 47 05 47 13.0 8 100 150

300 100 1.5 22 20 49 52 33

250 100 127 2.2 2.0 4| 52 330

200 100 1.0 22 215 31 50 330

100 100 032 68 165 14 100 330

300 220 083 39 235 52 48 680

250 220 069 39 235 4 46 680

200 220 053 39 230 3l 45 680

100 220 02 10 190 20 10.0 680

*Vour=0utput voltage at start of Iy or Dy:=10%
**R¢=Grid resistance of following valve

LIMITING VALUES

v.(b) max. 550 v
Va max. 300 v
Pa Max. 15 W
lx max. 10 mA
Rg_x max. (Self bias) 3 MQ
Rg_x max. (Fixed bias) I MQ
Vh-x max. 100 v
Each diode
Vag max. 200 v
faq Max. 08 mA
Va_x max, 100 v
BASE : DIMENSIONS :
Octal L=100 mm
D=32 mm
Double diode triode EBC 41
HEATER
Vn 6.3V Iy 0.225 A Suitable for A.C. operation only
CAPACITANCES .
Cadroade <0.15 ppF
Cadryadeast <0.02 upF
Cad/gt <0.007 puF
Cago_gt <0.03 uuF
Cad-_n <0.05 puF
(R
[Mullard]
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VALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

EBC 4] CHARACTERISTICS

Va 250 v
(contd.) I 0 mA
Ve 30V
n 70
gm 13 mAV
Fa 54 KQ

OPERATING CONDITIONS
As resistance coupled A.F. amplifier (with cathode bias)
Vb R. |a Ry Vout Vout Vont Rn.

V) (KQ) (mA) (K2) Vi (Vims)  (Vrms) (KQ)

(Dot 5%) (Diot 10%)
400 100 135 22 435 35.5 62.5 . 330
350 100 .18 22 43 30.5 54 330
300 00 1.0 2.2 425 25.5 46 330
250 100 085 22 42 24 38 330
200 100 0.7 22 4l t6 28.5 330
I150 100 0.5 22 40 12 19.5 330
100 100 0.28 33 335 6 10.5 330
400 220 076 39 48 40 74.5 680
350 220 0.67 39 475 34.5 64 680
300 220 0.56 39 47 27 54 680
250 220 048 3.9 465 24.5 44,5 680
200 220 0.4 39 46 19 34 680
150 220 032 39 4 6.5 24 680
100 220 0.18 56 38 8 3.5 680

*R¢,=Grid resistan.ce of followlng valve

OPERATING CONDITIONS
As resistance coupled A.F.amplifier** (with grid-current bias)

b a a Vout Vout Vout Rg,*
V) (KQ) (mA) Vi © (\grgn;/))(D(Vrsx%;)) (KQ)
tot 4. tot
400 100 24 5 33 00 81T 330
350 100 20 55 27 43 330
300 100 195 535 22 35 330
250 100 13 5 17 27 330
200 100 095 485 12 19 330
150 100 06 44 7 t 330
100 100 03 355 3 5 330
400 220 13 625 34 555 680
350 220 1.1 6.5 29 47 680
300 220 09 595 23 38 680
250 220 07 57 17 295 680
200 220 05 54 2.5 2l 680.
{50 220 033 49 8 14 680
100 220 0.8 40 4 7 680

**Measured with grid resistance of 20M Q2 and signal
source impedance Z,=0. The distortion figures
quoted hold good for valves of Z not exceeding 0.2
M Q. At this value of Z, the gain will be reduced
by 10%.
*Ry,=Grid resistance of following valve.

[
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

LIMITING VALUES

Va(by max. 550 v
Va max. 300 v EBﬁdﬂ
Ix max. 5 mA (contd.)
Pa Max. 0.5 w
Rg_x max. (cathode bias) 3 MQ
Vh_x max. 100 Y
Vad(pk) MaxX. 200 \"
laa max. 08 mA
BASE: DIMENSIONS:
B8A L=60 mm
D=22 mm
(ad” to pin 6, ad” to pin 5)
Low impedance triode, for use as voltage amplifier or EC 31

low power output valve

HEATER
Vi 63V Iy 0.65 A Suitable for A.C. mains operation

OPERATING CONDITIONS
As R.C. amplifier

Vam 250 350 450 550 v
Re 82 100 120 150 KQ
Vin (rms) 5.8 9.0 1.5 13.0 v
a 1.6 2.0 23 25 mA
Rx 8.2 8.2 8.2 82 KQ
Vout/Via 7.2 6.5 7.0 7.4
OPERATING CONDITIONS
As output valve (Class “ A"’")
Va 250 \
Vg -16 v
Ia 20 mA
Ry 800 Q
gm 3.2 mAlY
n 10.5
s 33 KO
Ra 10 K Q
Viagrmm 9.1 v
Pout (DWQ-S%) 0.5 w
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4 VALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

EC 31 LIMITING VALUES
(contd.) Vs max. 250 v
s Max. 5 w
x Max. 30 mA
Rg.x max. IOoMQ
Va_x max. 50 v
BASE : DIMENSIONS:
Octal L=124 mm
D=48 mm
ECC 31 Double diode with common cathode
HEATER
Va 63V Iy 0.95 A Suitable for A.C. mains operation
CAPACITANCES
Ca’_g’ 3.4 ppf cer_gr 375 puF
Cgk 40 upuF Ce”_x 40 ppuf
Ca/k 1.9 \u}LF Ca”_k 1.0 p.(l.F
CHARACTERISTICS
Bach section
Va 250 v
V¢ —4.6 v
[N 60 mA
gm 2.3 mA/Y
m 32
ra 14 KQ
OPERATING CONDITIONS
As R.C. coupled amplifier
Vo Ra |. Rx Vout Vuut‘ Dtot Rlx”
4(\(9) (KQ) (mA) (KQ) Vo ) (%) (K)
47 39 1.2 21 67 3.7 150
350 47 34 1.2 20.5 57 3.6 150
300 47 29 1.2 20 48 35 150
250 47 2.4 1.2 19.5 7 14 150
200 47 1.9 1.2 19.5 26 3.2 150
400 100 21 2.7 25 8| 3.0 330
350 100 1.8 2.2 25 69 29 330
300 100 1.6 22 24.5 54 2.8 330
250 100 1.3 2.2 24.5 44 2.6 330
200 100 1.05 2.2 24 2 2.4 330

Page 70

!Mulhrd |



VALVE DATA 4
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

OPERATING CONDITIONS (contd.) ECC 31
Vb Rsa la Rk Vout Vom' Dot Rg;“ (contd.)
(V) (KQ) (mA) (KQ) Vi V) (%) (KQ)
400 220 1.1 3.9 27.5 8i 23 680
350 220 0.95 39 27.5 68 2.2 680
300 220 0.85 39 27 56 2.2 680
250 220 0.7 3.9 27 45 2.1 680
200 220 0.55 3.9 26.5 34 2.0 680
*V,u.t=0Output voltage at start of Ig or at Dit=10%,
**R,,=Grid resistance of following valve
LIMITING VALUES
Vy max. 300 \
ps max. (each section) 5 W
Ix max. 2x25 mA
Rg_x max. 1.5MQ
Va_x max. 50 \
BASE : DIMENSIONS :
Octal L=106 mm
D=46 mm
Double triode with separate cathodes ECC 33

HEATER
Vy 63V
connected in series

CAPACITANCES

CHARACTERISTICS
Each section

In 0.4A The heaters of the two cathodes are

Coran 0.75 puF
co_g (each section) 2.5 ppF
ce_x (each section) 3.5  uuf
Co_k 1.2 puF
[ 1.5 ppF
g,a, k-pins |,2&3
g"a" k"-pins 4, 5 & 6
Va 250 \'
Vg -4.0 v
la 9.0 mA
gm 3.6 mAV
n 35
ra 97 KQ
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VALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

Ecctd33 OPERATING CONDITIONS
(contd)  AS'R.C. coupled A.F. amplifier
Vp Ra s Rk Vout  Vour* Dot Rgy**
(V) (KQ) (mA) (KQ) Vin (V) (%) (KQ)
400 47 4.0 1.2 255 74 6.1 150
350 47 35 1.2 25 625 59 150
300 47 3.0 .2 25 50 5.6 150
250 47 25 12 25 41 56 150
200 47 2.0 12 245 305 53 150
400 100 205 22 28 785 57 330
350 100 18 22 275 665 5.6 330
300 100 155 22 27 545 56 330
250 100 1.3 22 27 43 54 330
200 100 105 22 265 32 52 330
400 220 1.1 39 28 745 5.1 680
350 220 09%8 39 28 63 5.0 680
300 220 083 39 28 51 5.0 680
250 220 0.7 39 275 4l 48 680
200 220 053 39 27 305 48 680
*Output voltage at start of I;. At output voltages
lower than those shown, the distortion is approxi~
mately proportional to the voltage
**Grid resistance of the following valve
LIMITING VALUES
Each section
Ya(b) Max. 550 v
Va max. 300 v
Pa Max. 2.5 w
e max. 20 mA
Rg_x max. 15 M0
Vh_x max. 100 \'%
BASE : DIMENSIONS :
Octal L=82 mm
D=33 mm
ECC 34

Low impedance, double triode, with separate cathodes

HEATER

Va 63V 1y 0.95 A Suitable for A.C. mains operation

CAPACITANCES

Each section
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

OPERATING CONDITIONS ECC 34
Va 250 \ (contd.)
la 10 mA
Ve -6 \
gm 2.2 mA)V
fe 52 KQ
u 1.5

LIMITING VALUES

Vapy max. 550 v
V, max. 300 v
Pa Max. 325 W
lx max. 2x25 mA
Vh x Mmax. 50 \"
Rg_x max. 20 MQ
BASE : DIMENSIONS :
Octal L=106 mm
D=46 mm
Double triode with separate cathodes ECC 35

HEATER
Vo 63V In 0.4 A Suitable for A.C. mains operation

CAPACITANCES
Car_ar 0.75 puF
Co_gr 25 ppF
Cgr_ke 3.0 puF
Car_kv 1.0 puF
Cov_g~ 30 puF
Cgo_ke 3.0 ppF
Car_ke 1.3 puF
gh,a, k'-pins 1,2, 3
g, 2", k"-pins 4, 5, 6
CHARACTERISTICS
Va 250 \
Ve 2.5 v
fa 23 mA
gm 2.0 mA/V
" 68
ra 34 KQ
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VALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

ECC 35
(contd.)

OPERATING CONDITIONS
As R.C. coupled A.F. amplifier

Vo

V)
400
350
300
250
200

400
350
300
250
200

LIMITING
Each section

Ra la Rx  Vou Vou® Vourt Diot Re**
(KQ) (mA)(KQ) Viw (V) (V) (%) (KQ)
1000 1.3° 27 405 375 662 10 330
100 .1 2.7 405 322 57 10 330
100 1.0 27 40 28 48.7 10 330
100 08 27 40 232 4L.1 10 330
100 065 27 395 187 285 8 330
220 073 47 46 44 80 10 680
220 0.63 47 455 38 693 10 680
220 0.53 4.7 455 325 59 10 680
220 045 47 45 27 43 8.5 680
220 038 47 45 21.5 336 82 680
*At Dm=5°°
1At Diet=109%, or start of |4
**Grid resistance of following valve
VALUES
Va(py max. 550 v
Va max. 300 v
Pa Max. 1.5 W
Iy max. 8.0 mA
Rg_x max. I5M0
Vp_x max. 90 \
BASE : DIMENSIONS :
Octal L=83 mm
D=33mm

ECC 40 Low microphony double triode with separate cathodes

(gﬂ_h

Cu”_g”

Cg”_x”

Ca”_g’

<01 puF
26 puF
3.0 upuF
<01 puF
250 v
=52 v
6 mA
2.7 mAJY
] KQ
30

HEATER
Vy 63V Iy 0.6 A Suitable for A.C. mains operation
CAPACITANCES
Cg’_n <01 uuF
Ca’_g’ 2.7 ppF
Cg'x 2.6 upF
Ca’_g” <01  upF
CHARACTERISTICS
Each section
Va
Vu
la
gm
Fa
u
('_"‘ U
[Mullard]
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

OPERATING CONDITIONS
As R.C. coupled A.F. amplifier E(S,s“f)o
Vb la Rk Vom Vout* Dtot R!T )
(V) ( _) (mA) (Q) Vio  (Vims) (%) (KQ)
400 7 41 1,200 21 725 44 150
350 7 3.6 1,200 20.5 60 4.1 150
300 7 3.1 1,200 20 50 4.0 150
250 47 2.6 1,200 20 40 3.8 150
200 47 2.0 1,200 20 295 34 150
400 100 2.2 2,200 245 76 39 330
350 100 19 2,200 24 65 39 330
300 100 1.6 2,200 24 54 38 330
250 100 1.4 2,200 24 44 3.7 330
200 100 1.1 2,200 24 33 3.6 330
400 220 1.1 3,900 25 72 38 680
350 220 1.0 3,900 25 63 3.7 680
300 220 0.87 3,900 25 53 3.7 680
250 220 0.72 3,900 25 44 3.6 680
200 220 0.58 3,900 245 32 35 680
*Output voltage at start of lg, at lower output voltages the
distortion is reduced in proportion.
t+Grid resistance of the following valve.
LIMITING VALUES
Each section
Va(by Max. 550 v
Vs max. 300 \'
Pa Max. 1.5 W
he max. 10 mA
Re_x max. I MQ
Vp_x max. 175 \'
BASE : DIMENSIONS :
B8A L=67 mm
D=22 mm
Miniature double triode ECC 91
HEATER ;
Vp 63V 1y 0.45 A Suitable for A.C, mains operation f%nl;sr:it'?ers
see Section H,
CAPACI'TA NCES page 130
Each section
Cag 1.6 puF
gk 22 ppF
Ca-k 0.4 puf
(A
[Mullard]
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VALVE DATA
PREFERRED TYPES

D VOLTAGE AMPLIFYING TRIODES

ECC 91 CHARACTERISTICS
Each section

(contd.) Ve 100 v
Ve 085 V
la 85 mA
Ry 50 Q*
gm 5.3 mA)V
* 38
ra 7.1 KQ

*Value for both sections working under specified conditions
LIMITING VALUES

Va max. 300 \
Pa Max. 2x1.5 w
Vg max. -40 v
lg max. 2x8 mA
Vh._k max. 100 v
Rg_kx max. (self bias) 0.5 MQ
BASE : DIMENSIONS :
B7G L=54 mm
D=19 mm
KBC 32 Double diode triode
FILAMENT
Ve 20V |y 0.05 A Suitable for D.C. operation only
CAPACITANCES
Cat 7.0 ppF
Cg_t 19 upuF
Cag 31 uuF
caa-an (each section) 25 puF
Cad’_ad” <0.5 puF
cad_g (each section) <0.05 pyuF
Cadr_at <0.6 y.y.F
Cade_at <03 puF
CHARACTERISTICS
Va 100 v
Ve 0 v
la 24 mA
gm 1.2 mA/V
“ 25
ra 21 KQ

TYPICAL OPERATING CONDITIONS
As R.C. coupled A.F. amplifier

Vacny 120 120 v
Ra 47 100 KQ
Ve -1.5 =09 v
Ia 0.6 0.5 mA
LIMITING VALUE

Va max. 150 "
BASE : DIMENSIONS :

Octal L={10 mm

D=33 mm
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VALVE DATA
PREFERRED TYPES

VOLTAGE AMPLIFYING TRIODES D

Double diode triode UBC 4}

HEATER
Vn 140V Iy 0.1 A Suitable for series operation, D.C. or A.C.

CAPACITANCES

Cadr_ad* <0.15 puF
Cadrynde_at <0.02 puF
Cadr—g <0.007 puF
[ <0.03 puF
Cadr.n <0.05 y.p.F
CHARACTERISTICS

Va 100 170 v
Ve - -1.6 v
la 0.8 I.5 mA
P 1.4 1.65 mAJV
B 70 70

ra 50 42 K

OPERATING CONDITIONS
For resistance capacity coupled amplifier data see Type
EBC 41, page 68

LIMITING VALUES

Va(by Max. 550 \%
Va max 300 \%
Pa M 0.5 w
Rg_x max (cathode bias) 3 MQ
Vn_k max. }50 \"
Each Diode Section
Vad(pk,.) Max. 200 \'
lag Max. 0.8 mA
BASE : DIMENSIONS :
BBA L=60 mm
D=22 mm
(AR
[Mullard] Page 77
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OUTPUT PENTODES E

VALVE DATA
PREFERRED TYPES

BATTERY
Type
DL33

DL35
DLé66
DL71
DL72
DL92

DL93
DL94

KL35
KLL32

A.C. MAINS
Type
EBL21
EBL31
ECL80

EL31
EL32
EL33
EL37
EL38

EL38M
EL41
EL42

ELAN

OUTPUT PENTODES

Description
Output pentode

Output pentode .
Sub-miniature output pentode
Sub-miniature output pentode
Sub-miniature output pentode
Miniature output pentode ...

Miniature output pentode ...
Miniature output pentode ...

Output pentode
Double output pentode

Description

Double diode output pentode (p,,
max.=11 W)

Double diode output pentode (pa
max.=9 W)

Triode pentode. Pentode section
(pa max.=3.5W)

Output pentode (pa max.=25 W)
OQutput pentode (pa max.=8 W)...
Output pentode (pa max.=9 W)...
Output pentode (pa max.=25 W)...
Output pentode for use as line time
base output valve
Output pentode for use as line time
base output valve (metallised) ..
Output pentode(pa max.=9 W) .

Output pentode particularly suntable
for use in car radio receivers
(ps max.=6 W)

Miniature output pentode (pl
max.=4W)

6.3

6.3
6.3
6.3
6.3
6.3

6.3

6.3

6.3

6.3

6.3

Base
Octal

Octal
BSA
88D
B8D
B7G

B7G
B7G

Octal
Octal

Base

B8G
(Loctal)

Octal

B9A
(Noval)

Octal
Octal
Octal
Octal

Octal
Octal
BBA
BSA

B7G

Page
83

83
84
85
86
87

88
89

104
104

Page

90

N

92
94
95
96
97

99
99
101
101

103
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VALVE DATA

PREFERRED TYPES
E OUTPUT PENTODES

D.C./A.C. MAINS

Type
cBL31

CL33

PL33

PL38
PL38M

uBL21

UL41

Description

Double diode output pentode (p.
max.=9 W)

High sensitivity output pentode
(ps max.=9 W) .

Qutput pentode sultable for use as
frame time base output or audio
output vaive (pa max.=9 W)

Output pentode for use as line time
base output valve . .

Output pentode for use as line time
base output valve (metallised)

Double diode output pentode (p.
max.=11 W) .

Output pentode (py max.=9 W) ...

Page 80

(A)
0.2

0.2

0.3
0.3
0.3
0.1

0.1

Base

Octal

Octal
Octal
Octal
B8G

(Loctal)
B8A

Page
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Double diode output pentode CBL 31
HEATER
Vo 44V In0.2 A Suitable for series operation, A.C. or D.C.
CAPACITANCES
cad.x (each section) 3.5 uuF
Cad-a”d <0.5 ppF
OPERATING CONDITIONS
As Class “ A '’ amplifier
Va 200 \%
Via 200 \
Va -85 \
la 45 mA
lgs 6 mA
gm 8 mA/V
ra 35 KQ
Ra 45 KQ
Vintr.m,l,) 5 \
Vln(r.m_l,) (Puutzso mW) 0.5 \"
Pout 4 w
Dot t0 %
Rk 167 Q
LIMITING VALUES
Pentode Section
Van, max. 550 \
Va max. 250 v
Pa Max. 9 w
Ix max. 70 mA
Vgacny max, 550 v
Vg Max. 250 A
Pgs Max. 2 w
Rg;—x (self bias) | MQ
Vo x 125 v
Diode Sections
Vara max., 200
Var-a Max. 200 v
la,ra max. 0.8 mA
lara max. 0.8 mA
V.,.l max. ('.’¢=+0.3 p.A) -13 v
Vera max. (lgra=+0.3 pA) -1.3 v
BASE : DIMENSIONS :
Octal L=136 mm
D=46 mm
(@
[Mullard]
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

CL 33 High sensitivity output pentode

HEATER
Vi 33.0V Iy 0.2 A Suitable for series operation, D.C. or A.C.

OPERATING CONDITIONS
Single valve Class * A **

As pentode As triode with
screen connected

to anode
Va 200 200 v
Vga 200 — v
Va -8.5 -10 v
la 45 375 mA
lga 6 —_— mA
gm 8 7.5 mAJV
ra 35 1.8 KQ
“g1-g3 135 13.5
a 4.5 70 KQ
v1n(r.u;.g‘) 5.0 6.0 V
Viner.m.o,) (Pout=>50 mW) 0.5 —_ v
out 4.0 0.7 w
Diot 10 10 %
Rk 180 270 Q
OPERATING CONDITIONS
As Class " A " push-pull pair
Va 200 v
Vga 200 v
Rk 150 Q
|a(o) 2x33 mA
22(0) 2x5 mA
a8 45 KQ
Vln(r,m_a,) 2x5 v
out 8 w
Diot 1.5 %
LIMITING VALUES
Va(py max. 400 v
Va max. 250 \"
pa Max. 9 w
Vll(h) max. 400 A\
Vgy max. 250 v
Pga Max. 2 w
Ix max. 70 mA
Rgix max. (self blas) ! MQ
Vh_x max. 175 v
BASE : DIMENSIONS :
Octal L=126 mm
D=45mm
(R
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Output pentode DL 33
FILAMENT Suitable for D.C. operation only
(a) Series: Vp applied across the two filament sections in
series, between pins2and 7. Vg, referred topin7
(b) Parallel : Vi applied across the two filament sections in
parallel, between pin 8 and pins 2 and 7
connected together. Vg, referred to pin 8
Series Parallel
Vi 2.8 1.4 v
Iy 0.05 0.1 A
OPERATING CONDITIONS
As Class * A *’ amplifier
Filament Series Parallel
Va 90 110 85 90 110 \
Ve 90 110 85 90 10 \
Vo -45 -66 -50 45 -6.6 )
Vingr.ms,y 3.2 3.6 3.5 3.2 38 v
la 8.0 8.5 7.0 9.5 10,0 mA
lgs 1.0 1.1 0.8 1.3 4 mA
gm 2.0 2.0 1.95 2.2 2.2 mAjV
ra 80 110 70 90 100 KQ
Ra 8 8 9 8 8 KQ
Pout 230 330 250 270 400 mW
Diot 8.5 e.5 5.5 6.0 6.0 %
LIMITING VALUES
Filament Series Pazallel
Vs max. 110 110 v
Vg, max. 110 Ho \
fx(0) Max. 6* 12 mA
Rgp-t max. g 1.0 MQ
*For each [.4 V section
BASE : DIMENSIONS:
* Octal L=100 mm
" D=30 mm
Output pentode DL 35
FILAMENT Suitable for D.C. operation only
Ve 14V 1 O
OPERATING CONDITIONS
As Class *“ A’ amplifier
V, 83 90 v
Vea 83 90 \'
Va -7.0 -7.5 v
Vigrms 5.0 5.3 \
ly (max. sig.) 7.3 7.8 mA
a0y 7.0 7.5 mA
lgg (max. sig.) 3.5 3.5 mA
£2(0) 1.6 1.6 mA
ra (approx.) 110 115 KQ
gm 1.5 1.55 mA/v
Rq 9 8 KQ
Pout (Dtot—109%,) 200 240 mwW
[
[Mullard]
P Page 83




VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

DL 35 LIMITING VALUES

Va max. 110 v
(contd.) Vgs Max. 1o v
Ix max. 12 mA
BASE : DIMENSIONS :
Octal L=92 mm
D=30 mm

DL 66  Sub-miniature output pentode for use in hearing aids

FILAMENT
Vi 125V Iy 15mA Suitable for D.C. operation only

Direct soldered connections to the leads of this valve must be
at least 5 mm from the seal and any bending of the valve leads

must be at least 1.5 mm from the seal

CAPACITANCES
Ca_gy <0.2
Cin 2.5
Cout 3.7
CHARACTERISTICS
u 22.5
Ve, 22.5
ly 300
lgy 75
Vi, 4
Em 350
"y 0.3
Hgi—g2 8

OPERATING CONDITIONS

WI‘:
Hy
puF

As single valve Class “A” amplifier (screen fed direct from

H.T. line)
Vy 225 v
Vea 22.5 \
Vi -1.4 A
Ra 75 KQ
laoy 300 uA
R3(0) 75 rA
in(r,m.8,) 0.85 v
Pout 27 mw
Dot 10 %
LIMITING VALUES
V, max. 45 v
Vs max. 45 A
9 Mg, 1y max. 1.0 mA
Red

M o000 BASE: DIMENSIONS:
Wired in L=35 mm+432 mm leads

BSA D=6.1%8.4 mm

92 9
([
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Sub-miniature output pentode‘ DL 71

FILAMENT
Ve 125V Iy 25 mA  Suitable for D.C. operation only

Direct soldered connections to the leads of this valve must be
at least 5 mm from the seal and any bending of the valve leads
must be at least 1.5 mm from the seal

CAPACITANCES (Measured without an external screen)

Ca_gy <0.5 pupF
Cin 2.6 ppF
Cout 3.6 y.pF
CHARACTERISTICS

Va 45 v
Vea 45 \
£ -1.25 v
la 600 wA
lga 150 vA
gm 550 upA/vV
ra 035 MQ
& g1-g3 15

OPERATING CONDITIONS
As single valve Class * A '* amplifier (screen fed direct from

H.T. line)
Vb 45 v
lacoy 590 pA
k .
Ve -125 V
Ra 0.1 MQ
vln(r, m4,) 0.88 v
Pout 63 mw

Diot 10 %

Note.—For the above conditions the signal source impedance
consisted of a 0.47 M Q resistor in series with a
capacitor of 0.1 uF, the combination being shunted by
a [0 M Q resistor

LIMITING VALUES

Va max. 45 v
Vgg max. 45 v
Ix max. 1.7 mA

BASE: DIMENSIONS:
Wired-in L=38 mm plus 32 mm leads
B8D D=10.1 mm
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

ls 25 mA Sultable for D.C. operation only

Direct soldered connections to the leads of this valve
must be at least 5 mm from the seal and any bending

CAPACITANCES (Measured without an external screen)

Cin 1.6 puF
Cout 3.6 ppF
Cag <05 puF
Va 45 v
Vg 45 \
Vil 45 Vv
la 1.25 mA
lge 04 mA
gm 500 pA/V
ra 0.17 MQ

As single valve Class *“ A ’' amplifier (screen fed direct from

Vy 45 \"
Ry 27 KQ
Ve 416 V
[ 1.16 mA
les 035 mA

Ra 30 KO
Vingmsy (Dtot=10%) 2.65 v

Pont (Dtot= |0%) 19.5 mwW
Vs max. 45 v
Vgz max. 45 \'
lx max. 1.7 mA

DIMENSIONS:
L=38 mm plus 32 mm leads
D=10.1 mm

DL72 Sub-miniature output pentode
FILAMENT
Vi 125V
must be at least 1.5 mm from the seal
CHARACTERISTICS
OPERATING CONDITIONS
H.T. line)
LIMITING VALUES
BASE:
Wired-in
B8D
Mullard
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Miniature output pentode DL92

FILAMENT  Suitable for D.C. operation only

(a) Series : Vi applied across the two filament sections in
series, between pins | and 7. Vg, referred to
pin |

(b) Parallel : V¢ applied across the two filament sections in
parallel, between pin 5 and pins | and 7 con~
nected together. Vg, referred to pin 5

Series Parallel
Vi 2.8 1.4
I 0.05 0.1 A

OPERATING CONDITIONS As Class « A" amplifier

Filament Series Parallel
. 67.5 90 67.5 \
T 67.5 67.5 67.5 67.5 \Y
Var -7 -7 -7 -7 \Y
lago) 6.0 6.1 7.2 7.4 mA
Igatoy 1.2 1.1 1.5 1.4 mA
gm 1.4 1.43 1.55 1.58 mA/V
ra 0.1 0.1 0.1 0.1 MQ
Ra 5 8 5 8 KQ
Viner.m.s) 5 5 5 5 \%
out 160 235 180 270 mwW
Dtot 12 i3 10 12 %
LIMITING VALUES

Filament Series Parallel
Va max. 90 90 \%
Vgg max. 67.5 67.5 v
Iy (max. signal) 5.5* 11.0 mA
lx(oy Max. 4.5* 9.0 mA

*For each 1.4 V section
BASE : DIMENSIONS :
B7G L=>54 mm
D=19 mm
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

DL 93 Miniature output pentode

For operation FILAMENT Suitable for D.C. operation only

in trans- (a) Series : Vi applied across the two filament sections in
mitting series, between pins | and 7. Vg, referred to
circuits see pin I.
Section H, Vi applied across the two filament sections in
page 126 parallel, between pin 5 and pins | and 7 con-
nected together. Vg, referred to pin 5.
Series Parallel
\3 2.8 14 Vv
Iy 0.1 02 A
CAPACITANCES
Measured without external screen
Cag <0.34 upF
Cin 4.8 upF
Cout 4.2 ppuF
OPERATING CONDITIONS As Class * A ™ amplifier
Filament Arrangement Parallel*
Va 135 150 \
Vs 90 90 \
Vg -7.5 -84 V
laoy 14.8 13.3 mA
23(0) 2.6 22 mA
la (max. sig.) 14.9 14.1 mA
lgg (max. sig.) 3.5 3.5 mA
ra 90 100 KQ
gm 1.9 1.9mA/V
Rs 8 8 KQ
Vine.m s, 5.3 59 V
out 600 700 mW
Diot 5 6 %
*Operation with series connected filament will
be similar to that with parallel connection.
With series connection a shunting resistor must
be connected between pins | and 5 to by-pass
the cathode current
LIMITING YALUES
As power amplifier
V, max. 150 \'
Vg max. 90 v
Pa Max. 20 W
g2 Max. 04 W
k(e) MaXx, 18 mA
BASE : DIMENSIONS :
B7G L=54 mm
D=19 mm
(N
[Mullard)
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Miniature output pentode DL 94
FILAMENT Suitable for D.C. operation only

(o) Series : Vi applied across the two filament sections in
series between pins | and 7. Vg, referred to
pin |

(b) Parallel : Vi applied across the two filament sections in
parallel between pin 5 and pins | and 7
connected together. Vg, referred to pin 5

Series Parallel
Vi 2.8 1.4 Vv
Iy 0.05 0.1 A
CAPACITANCES Without external screening
(o 02 uuf
Cin 5.5 upF
Cout 38 uuF
OPERATING CONDITIONS As Class *“ A’ amplifier
Filament Series Parallel
. 90 85 90 A
Vega 90 85 90 \
Vs -4.5 -5.0 -4.5 Vv
laco) 7.7 6.9 9.5 mA
lgaco) 1.7 1.5 2.1 mA
gm 2.0 1.98 2.15 mA/V
ra 0.12 0.12 0.1 MQ
Ra 10 10 10 KQ
Vinr.m.s, 3.2 3.5 3.2 v
Pout 240 250 270 mW
Diot 7 10 7 %
LIMITING VALUES
Filament Series Parallel
Va max. 90 90 v
Vga Max. 90 90 A
lxo) Max. 6 12 mA
I max. (max. sig.) 6 12 mA

The limiting values of Ix for series operation given
above indicate the maximum for each 1.4 V section
of the filament. As the actual Ix max. of the valve is
12 mA, it Is necessary to connect a resistor between
pins | and 5 in order to maintain the correct voltage
across the filament

BASE : DIMENSIONS :
B7G L=54 mm
D=I19mm
(R
[Mullard)|
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

EBL 2] Double diode output pentode
HEATER
Vp 63V In 0.8 A Suitable for A.C. mains operation
CAPACITANCES
Cagy <l.4 i
Cerdk 1.8 puF
Card_x 20 puf
Cod_ard <0.15  upF
OPERATING CONDITIONS
As Class «“ A’ amplifier
s 250 250 \
Vea 250 275 N
Va ) —6.0 ~6.2 v
la 36 44 mA
lga 4.5 5.8 mA
Ry 150 120 Q
gn 9.0 9.5 mA/vV
K g1-g2 23 23
ra 50 50 KQ
Ra 7 5.7 KQ
Pout 4.5 5.5 w
Diot 10 10 %
Vine, m.s,) 4.2 4.5 \
Ving,m, s,y (Pout=50 mW) 0.35 0.3 V'
OPERATING CONDITIONS
As Class * AB, ** push-pull pair
Va 300 \'
Vg 300 A
Rx 120 Q
lagoy 2x30 mA
la (max. sig.) 2x36 mA
£2(0) 2x3.8 mA
lgy (max. sig.) 2x6.5 mA
a8 9 KQ
Vine.m.s.y 2%x7.0 N
out 13.2 w
Diot 1.8 %
Vinr,m.s,) (Pout==50 mW)  2x0.3 \'
LIMITING VALUES
Vg by Mmax. 550 \'
Va max. 300 \'
Pa Max. 1 w
Vga(by Max. 550 \'4
Vga max. 300 v
Pgz Max. 35 w
Ix max. 60 mA
Rg;_x max. 1.0 MQ
Vh_x max. 50 v
(I
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

LIMITING VALUES (contd.) EBL}'
Vara max. 200 v (contd.)
Va-a max. 200 \'
la-a max. 0.8 mA
lara max. 0.8 mA
Vara max, (laa =403 pA) -1.3 \
Vara max. (laeqa=+03pA) =13 '
BASE : DIMENSIONS :
0 87 B8G L=96 mm
D=29 mm
Double diode output pentode EBL 31
HEATER
Vi 63V In 1.2 A Suitable for A.C. mains operation
CAPACITANCES
Cardard <0.35 upF
Card_Xk 3.0 ppF
Card—k 3.6 puF
OPERATING CONDITIONS
As Class * A’ amplifier
Va 250 \
Ves 250 \
la 36 mA
Ry 150 0
Va -6.0 \
| 5.0 mA
Em 9.5 mA/V
ra 55 KQ
Ra 7 KQ
Pout 4.3 w
Dot 10 %
Viner,m.8y 3.6 \Y
v1n(r_m_|‘) (Pm“:so mw) 0.35 \"
LIMITING VALUES
Ve 550 \
Vs max. 250 v
Pa Max. 9 w
Ix max. 55 mA
Vgan) Max. 550 \
Vgg Max. 250 v
Pgs Max. 1.5 w
Rg;—x max. 1 MQ
Vh_x max. 50 v
Mutlard |
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

E‘E::‘P)l LIMITING VALUES (contd.)

° Vara max. 200 v
Varg¢ max. 200 \'
lara Max. 0.8 mA
lava Max. 0.8 mA
Vara max. (la.a=-+0.3 pA) -1.3 v
Vara max. (laza=+0.3 pA) -1.3 \'

BASE : DIMENSIONS :
Octal L=136 mm
D=46 mm

ECL 80 Triode-pentode primarily intended for use as combined
line oscillator and frame output valve in television

receivers

HEATER

Vn 6.3 V Iy 0.3 A Suitable for series or parallel operation

CAPACITANCES
Cat_ap <0.02 ppF
Cgtg1 <02 puf
Cat-ap <12 puF
Cat_gy <02 ppF

Triode Section Cgt_x 20 pufF
Ca_k 0.3 puF
Ca_gt 0.9 puF
Cgt-h <0.05 ppF

Pentode Section Cin 4.5 puF
Cout 50  puF
Ca g1 <0.2 ppF
[ <0.25 puF

CHARACTERISTICS

Triode Section Va 100 N
Vgt -2.3 v
la 4 mA
gm 1.4 mA/V
ra 125 KQ
© 17.5

Pentode Section Va 170 200 v
Vs 170 200 A
Vgs 0 0
Va -6.7 -8.0 \
la 15 175 mA
Igg 2.8 33 mA
Em 3.4 3.5 mA/V
ra 0.15 015 MQ
tg1—g2 14 14
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

OPERATING CONDITIONS OF TRIODE SECTION ECL 80
As AF. voltage amplifier td
Va 170 200 y (contd)
Ra 0.22 022 MQ
*Rgy 0.68 068 MQ
Vgt -3.5 4.2 A
lot 0.45 0.55 mA
Vout/Vin 11.5 11.5
Vout(r m.8,) (Dtot=5%) 20 24 v
*Grid resistence of following valve
OPERATING CONDITIONS OF PENTODE SECTION
As audio output valve
a 170 200 \
Vea 170 200 \
23 0 4] \'
' -6.7 -8.0 A
lacoy 15 17.5 mA
22(0) 2.8 3.3 mA
a 1" 11 KQ
Vinr,m e, (Pout=50 mW) 0.7 0.7 \
out 1.0 1.4 w
Vine.m.s,) 3.5 4.0 \'
tot 10 10 %
LIMITING VALUES
Triode Section Vany max. 550 \
Va max. 200 \
Pa Max. 1 w
lx max. 6 mA
Vgt max. (lgg=-0.3 pA)-1.3 \'
Rgt_x max. 3 MQ
Vn_x max. 150 A
Pentode Section Va(b)y max. 550 \
Va max. 400 v
Vapk) Max. 1,200 \
Pa Max. 3.5 w
Vga(by Max. 550 \
Vg max. 250 v
Pga Max. 075 W
1 max. 25 mA
Vg max. (lg;=+0.3 pA) -1.3 A
*Rex max. (k=20 mA) 1 MQ
tRgx max. (lk=12 mA) 22 MQ
Vh.x max. 150 v
*As audio output valve
tAs frame output valve
BASE: DIMENSIONS:
B9A L=67 mm
(Noval) D=22.2 mm
|Mullardl
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

EL 31 Output pentode rated for a continuous anode dissipation

Va 63V In 1.4 A Suitable for A.C. mains operation

of 25 W
HEATER
CAPACITANCE
Ca—g1
CHARACTERISTICS
Va
Ves
Va
la
Iga
Em
Fa
b g1-83

OPERATING CONDITIONS

As push-puli pair (self blas)
Va

Vea
Ry

IA(o

la (max. sig.)

22(0)

350
100
2x71
2x83
2x8.8

lga (max. sig.) 2x23.5
5

a—a
Vin(r' m.e,)
out

Dtot

2x15
38
4.2

375
375
122
2% 67
2x75
2x8.8
2x24.5

6

2x 15
37.5
5.0

1.2 puF

600 \4
400 \'4
-22 v
42 mA

5 mA

7.0 mAJV

43 KQ
400 v
400 v
145 Q
2x63 mA
2x69 mA
2x83 mA
2x24 mA
7 KQ
2x15.5 v
37 w
5.0 %

*Measured at start of lg, or 59 distortion

OPERATING CONDITIONS

As push— puII pair (fixed bias)

V!!

81
laoy

I, (max sig.) 2x110
2x

400
400
-23
2x40

5.2

l,, (max slg.) 2><268

.Vln (r m l)

out

tot
*Measured at start of I, or 59, distortion.
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2><l55
55

3.2

600

400

~25.2
2x30

2x103

2x3.4
2x28.5
7.5

2x17.5

84
5.0

800 \
400 \
-26 v
2x30 mA
2x107 mA
2x3.1 mA
2x28.5 mA
10 KQ
2x18 v
120 w
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

LIMITING VALUES EL 31
Va(ny Max. 1,200 v (contd.)
Va max. 800 v g
Vga(b) Max. 800 \
Vgs max. 400 \4
Pa Max. 25 w
Pga Max. 8 w
Ix max. 200 mA
Vh_x max. 100 v
Rg—x max. (self bias) 0.5 MQ
Rgi_x max. (fixed bias) 0.1 MQ
BASE : DIMENSIONS :
Octal L=141 mm
D=54 mm
Output pentode EL 32

HEATER

Va 6.3V In 0.2 A Suitable for series or parallel operation, D.C.
or AC.

OPERATING CONDITIONS
As Class « A " amplifier

Va 250 v
Ve, 250 v
Ve -18 v
la 32 mA
lea 5  mA
gm 2.8 mA/V
fa 70 KQ
Ra 8 K Q
Pout 3.6 w
vm(t,m,l,) 10 \
Diot 10 %

OPERATING CONDITIONS
As’ push-pull pa\l/r {self blas)

s 200 250 v
Ves 200 250 v
Rk 330 330 Q
laco) 2x21 2x27.5 mA
Iy (max. sig.) 2Xx24.5 2x32 mA

22(0) 2x3.85 2x44 mA
lgy (max. sig.)  2x6.1 2x80 mA
Ra-a 9 8 KQ
Pout 5.1 7 w
Diot 1.6 1.5 %
[
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES

EL 32 OPERATING CONDITIONS AS TRIODE
Screen connected to anode

contd.) Va 200 200 250 250 v
Vo -9 -14 =27 =20 \
la ) 30 15 30 mA
gm 2.1 3.2 1.7 2.6 mA/V
a 33 2.4 4.1 3.1 KQ
m 7 8 7 8

LIMITING VALUES
Va(n) max. 550 v
Va max. 250 v
Pa max. 8 w
1 max. 45 mA
Vga(b) Max. 550 \
Vga max. 250 v
Pga Max. 1.6 w
Rg;—x max. (fixed bias) 0.6 MQ
Rgi_x max. sself bias) 1.0 MQ
Vh_x mMax. 50 v
BASE : DIMENSIONS :
Octal L=110 mm
D=37 mm
EL 33 Output pentode
HEATER
Vp 63V Iy 0.9 A Suitable for A.C, mains operation
CAPACITANCE
Cag1 1.0 ppF
OPERATING CONDITIONS
As Class * A’ amplifier
a 250 \'
\ 250 v
la 36 mA
Ve -6 A
lga 4 mA
gm 9 mA/V
ra 50 KQ
I g1-g3 23
out 4.5 w
a 7 KQ
Vine.m.s,) 4.2 \'2
Vine,m.s,) (Pout=50 mW) 0.33 A
Dtot 10 %
Rk 150 Q
C
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

OPERATING CONDITIONS (contd.) EL 33
As push-pull pair (self bias) (contd.)
Va 250 V'
Ve 250 \
‘a(o) 2x24 mA
la (max. sig.) 2x28.5 mA
22(0) 2x28 mA
lgs (Max. sig.) 2x46 mA
R 150 Q
Ra_s 10 KQ
Pout 8.2 w
vm(r_m‘n_) 6.7 \4
Dtot 3.1 %
OPERATING CONDITIONS As Triode
Screen connected to anode
a 250 \
la 20 mA
Ve -8.5 \
Zm 6.5 mAJV
© 20
ra 3 KQ
R 390 Q
Ra 7 KQ
Pout 1.1 w
Dot 5 %
Vln (r.m 8 5.9 \
Vin r.m.s) (Pout==50 mW) L. v
LIMITING VALUES
Va(by max. 550 v
Va max. 250 \4
Pa Max. 9 w
Vgg(by Max. 550 \4
Vg, max. 275 \
Pgzoy Max. 1.2 w
Pga (max. sig.) max. 2.5 w
1, max. 55 mA
Rgi—k mMax. | MQ
Vh_x max. 50 v
BASE : DIMENSIONS :
Octal L=126 mm
D=46 mm
Output pentode EL 37
HEATER
Vp 63V Iy 1.4 A Suitable for A.C. mains operation
CAPACITANCES
Cout 9.0 ppf
Cin 17.5  upF
Ca_g1 1.0 puF
(R
[Mullard]
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

EL 37 OPERATING CONDITIONS
(contd.) As Class ** A "’ amplifier
. Ve 250 v
Vs 250 v
Va -13.5 '
la 100 mA
lgs 13.5 mA
Ry 120 Q
g€ 1.0 mAJY
ra 13.5 KQ
K s1-83 10
a 25 KQ
Vigr.m.s,) (Pout=50 mW) 0.45 \
Pout (Dtot=10%) 10.5 w
Vinge.m,s,) (start of lg) 10.8 \
Dot (start of Ig,;) 13.5 %
Pout (start of lg;) t1.s w
As push-pull pair (self bias)
Vs 250 325 N
\'B 250 325 \%
laoy 2% 59 2x77 mA
ls (max. sig.) 2x68 2x90 mA
g2(0) 2x7.5 2x975 mA
lgs (max. sig.) 2x18 2x30 mA
k 130 130 Q
Ra_a 4 4 KO
Pout 20 35 w
In(r,m_s,) 2x14.5 2x21.5 \
Dtot 2.3 4.4 %%
As push-pull pair (fixed bias)
Va 350 400 v
Ves 350 400 %
laco) 2 x40 2x50 mA
la (max. sig.) 2x 118 2x138 mA
23(0) 2%5 2x6 mA
lgg (max. sig.) 2x29 2x36 mA
. ] -36 A
Raa 3.25 325 KO
Pout 46 69 w
Ving.m.a, 2x21.7 2x24.5 v
tot 28 2.5 %
OPERATING CONDITIONS AS TRIODE
Single valve (screen connected to anode by 100 Q2 resistor)
Va 300 400 v
la 50 375 mA
Va -26 -39 \J
gm 6.5 4.5 mA)V
® 9 9
ra 1.4 2 KQ
i
b [Mullard]




VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

OPERATING CONDITIONS AS TRIODE (contd.) EL 37
As triode connected push-puli pair (self bias) (contd.)

Vo 350 435 \

Va 320 400 v

la (0 2x 56 2x70 mA

la (max. sig.) 2% 64 2x80 mA

Pa 2x18 2x28 w

Ry 245 245 Q

Re_a 4 4 KQ

Vin ¢r.m.5,) 2x2L5 2x27.2 \

Pout 12.5 20.6 w

Diot 4.1 43 %

LIMITING VALUES

Vany max. 800 \

Va max. 400 v

Vgg(py Max. 800 \

Vga Max. 400 \

Vh_k max. v

Rgi_k max. (cathode bias) 0.5 MQ

Rg;-x max. (fixed bias) 0.l MQ

Pa Max. 25 w

Pge Max. 6 w

I max. 200 mA

BASE : DIMENSIONS :

Octal L=13] mm
D=54 mm

Output pentode, for use as line time base output valve EL’f38

in A.C. television receivers. Type EL 38M is metallised

EL 38M
HEATER
Vp 63V I 1.4 A Suitable for A.C. mains operation

CAPACITANCES EL 38M EL 38
Cin 18 18 p.y.l"‘
Cout 9.5 6.5 upuF
Ca_g1 21.0 <1.2 puF
CHARACTERISTICS
Va 275 v
Ves 275 v
ls 9" mA
lgs 11 mA
Va -9 A%
gm 14 mA/V
© g2 16.5
fs 20 KQ
(I
[Mullard]
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

EL 38 OPERATING CONDITIONS
As line time base output valve (see Fig. 1, below
EL 38M put vare (e Fig )

v
(contd.) For EL 38

la 64 mA
lga 18 mA
Ry 120 Q

For EBC 33
la 08 mA
N.B.—Above values measured under synchronised

conditions

HORIZONTAL FORM

vb+

DEFLECTOR COILS
Resistance 13 O
tnductance §-SmH.

< WIDTH CONTROL

Vb~
All Cupﬂclﬂ(’l rated at All resistors of 20%,
350 V.Wkg.and 20%, tolerance doterance unless other—
unless otherwise stated. wise stated.

Fig. 1.—Line time base circuit.
NOTES :

(1) The deflector cotls should be capable of providing full scan for \MW22-17; (Va =7KV) with
a peak to peak current swing of 500mA.

(2) Synchronising pulses may be applied negatively to the anode or positively to the grid of the
EBC.33.

(3) The decoupling components (47K() and 0-IitF) In the anode circult of the EBC.33 are
necessary on.y if there Is ripple on the H.T. line.

(4)  All_potentiometers should be linear components to provide smooth control.

LIMITING VALUES

Vs max. 800 \
EL 38 Va (pk) TaXx. 8 KV
BASE: Vg Max. 400 \
Octal Pa Max. 25 w
Pgz Max. 8 w
Ik max. 200 mA
Rgi-x (Pa<<25 W) max. 0.5 MQ
Rgi—x (Pa<< 9 W) max. 08 MQ
Vh_x max. 100 v
EL38M DIMENSIONS :
BASE : L=14] mm
Octal D=45.5 mm

(-
A



VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Output pentode. EL 4I
HEATER
Ve 63V I 0.7 A Suitable for A.C. mains operation
CAPACITANCES
Cin 10.2  ppF
Cout 78 upF
Cag1 - <1.0  puF
OPERATING CONDITIONS
As single Class ** A’ amplifier
Va 250 \
Vi 250 v
Rx 180 Q
Vo -7 \
la 36 mA
lg2 52 mA
gm 10 mA/V
ra 40 KQ
- g1-g2 22
Ra 7 KQ
Vln(r,m,n,) (Pout=50 mW) 0.32 v
Pout {Dtot=10%) 4.2 w
Vln(r_m_u ) (Dgo;= |0%) 37 v
out (171= 000) 4.5 .W
Vln(r,m,s.) (Poug=4.5 W) 4,0 \"
Diot (Pout=4.5 W) 11.5 %
LIMITING VALUES
Va¢p) max. 550 \
Va max. 300 v
Pa Max. 9 w
Vggny Max. 550 v
Vgs Max. 300 v
Pas (zero sig.) max. 1.4 w
Pga (max. sig.) max. 33 w
Iy max. . 55 mA
Rn-k max. | MQ
Vpox max. 50 \"
BASE : DIMENSIONS :
BSA L=80 mm
‘ D=22 mm
Output pentode, particularly suitable for use in car EL 92
radio receivers : ‘
HEATER
Vp 63V Iy 0.2A Suitable for D.C./A.C. operation
CAPACITANCE
Ca—g1 <02 wuf
(" N
[Muilard|
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

225 \

225 1

360 Q

26 mA

4.1 mA

3.2 mA/V

Pk

9 KQ

0.75 v

7.2 v

2.5 W

10 %

250 v

250 A

310 Q

2x20 mA

2x21.5 mA

2x32 mA

2x6.7 mA

IS KQ

2x0.7 \"

2x12.5 \

7.0 w

5.5 %

250 \

250 \

-22.5 v

2x5 mA

2x20 mA

2x08 mA

2x6.5 mA

16 KQ

2x 1.7 \

2x16 v

6.5 w

5 %

550 v

300 v

6 w

550 v

300 v

1.0 w

2.0 w

35 mA

20 MQ

50 v

DIMENSIONS :

L=60 mm
D=22 mm

EL 42 OPERATING CONDITIONS
(contd.) As single Class « A ** amplifier
: Va 200
Ve 200
Ry 360
la 22.5
lga 35
gm 32
ra 90
- ll‘ 4] i
9
Vln(rmn (Pout_somw) 0.8
in(rms) 6.5
out 1.9
Dto 10
As Class "VAB "* push-pull pair (self bias)
Vg, 200
Ry 310
laoy 2x16
I. (max sig.) 2x17
2x2.6
Iu (max sig.) 2x|56
S
Vl..(mg,(Pom=SOmW)2 x0.75
tn(rma) 2x9.6
out 4 '
Dot
As Class “ B % push-pull pair (fxed bias)
Va
Vgs 200
3] -17
lao) 2x5
la (max. sig.) 2x16
82(0) 2x0.8
Igs (max sig.) 2><4 6
Vm(m.,(Poug 50mW)2xI 5
to(rma) 2x12
out 4.0
Dot 35
LIMITING VALUES
a(by
Va max,
Pa Max.
Vgg(by Max.
Vg, max.
Pga(o) Max.
Pg, Max. (max. sig.)
lx max.
Rg,_x max.
Vh_k max.
BASE :
B8A
()
- [Mullard|
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Miniature output pentode EL 91
HEATER
Va 63V I 0.2 A Suitable for series or parallel operation.
CAPACITANCES
Cin 42 ppF
Cout 3.2  uuF
Ca_g1 <05 uuf
OPERATING CONDITIONS
As single valve Class “ A '’ amplifier
Va 250 v
Ve 250 v
la 16 mA
lgs 24 mA
gm 2.6 mAJY
 g1-82 12
ra 130 KQ
Ri 680 Q
Ra 16 KQ
Vln(rmn; 53 v
Pout 1.4 w
Dtot |0 %
As push—pull pair (self bias)
Va 250 v
Vea 250 \
tagor 2x 1! mA
lgaco) 2x1.6 mA
Ry 600 Q
Ry 2 24 KQ
V,,.(m,, (Pout=50 mW) 2x%0.8 v
la {max. sig.) 2x12.8 mA
lga (max. sig.) 2x4.1 mA
Vin(rms) 2x 12 \
Pout 4.0 w
Dot 32 %
As push-pull pair (fixed bias)
Va 250 v
Vis 250 \
Vet -19 v
Il(o. 2x5 mA
Ig,(o, 2x0.65 mA
20 KQ
Vm(ms, (Pout=50 mW) 2x 1.5 v
la (max. sig. ) 2x16 mA
lga (Max. sig.) 2x4.5 mA
in(rms) 2x13 v
Pout (start of lg;) 48 w
Dot (start of lg) 33 %
(R
[Mullard]
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

EL 91 LIMITING VALUES

Va max. 250 A
(contd.) Vgs max. 250 v
pa Max. 4.0 w
Pga Max. 0.6 w
lx max. 25 mA
Vh.x max. 50 v
Rgi-x max, (cathode bias) 0.7 MQ
BASE : DIMENSIONS :
87G L=54 mm
D=9 mm
KL 35 Output pentode
FILAMENT
Ve 20V Iy 0.15 A Suitable for D.C. operation only
CHARACTERISTICS
Va 135 \
Ve 135 v
l; 5.6 mA
gm 2.2 mA/vV
rs 0.15 MQ
OPERATING CONDITIONS
As single Class «* A ’* amplifier
Fixed bias Self bias
Va 135 135 \
Ves 135 135 v
- -4.5 -4.8 v
N 5.6 50 mA
Ra 19 20 KQ
Vin(l,m.s_) 3.0 2.9 \4
Pout 340 3i0 mw
Dot 10 10 %
LIMITING VALUES
Va max. 150 \
Pa mMax. K w
Vga max. 150 \'
1x max. 10 mA
Rg;-t (fixed bias) max. 1.0 MQ
Ryt (self bias) max. 15 MO
*Ve (lgi=+1 pA) +03to 08 %
*At Vg=Vg,=135V
BASE: DIMENSIONS:
Octal L=106 mm
D=41 mm

KLL 32 Double output pentode

FILAMENT
V: 20V |y 0.3 A Suitable for D.C. operation only
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

CHARACTERISTICS KLL 32
Va 100 v ¢d
Ves 100 v  (contd)
Va 0 v
gm 2.6 mA/YV
OPERATING CONDITIONS
Va 90 120 135 v
Ve 90 120 135 v
lacoy 2.8 33 3.8 mA
Iy (max. sig.) 9.8 14.4 169 mA
a1 ~7.4 -10.2 -11.3 v
lgg (max. sig.) 2.8 4.6 5.7 mA
in(r,m s, S 2 7.3 8‘4 V
out 0.45 0.94 1.2 w
Dtot 1.8 2.5 2.8 %
aa 16 16 té K Q
BASE: DIMENSIONS:
Octal L=10l mm
D=4l mm
Qutput pentode. Suitable for use in frame time base or PL 33

audio output stage of series operated television receivers

HEATER
Vo 19V Iy 0.3 A Suitable for series operation, D.C. or A.C.

CAPACITANCE
Ca_gs 1.0 puf

OPERATING CONDITIONS
As single Class « A ** amplifier

Va 175 200 225 v
D 175 200 225 \
Ry 150 150 150 Q
Ve, -4 -4.65 53 Y
la 24 28 32 mA
lgs 2.6 3.0 34 mA
gm 8 8.6 9 mA/V
ra 60 55 50 KQ
U g-gs 23 23 23

Ra 7 7 7 KQ
Vln(r m 8,) (Dtot—-lo/o)— — 3.4 v
Pout (Dtot=10%) —_— 3.3 w
Vinirmu, (startof ly,) 2.6 3.1 3.6 v
Pout (start of lg,) 1.8 2.55 345 W
Diot (start of Ig,) 88 10 T o

("
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VALVE DATA
PREFERRED TYPES

E OUTPUT PENTODES

PL 33 LIMITING VALUES
(contd.) Van, max. 550 \
Va max. 250 v
Pa Max. 9 w
Vga(by Max. 550 \
Vgs Max. 275 v
Pgz(o) Max. 1.2 w
Pgs (Max. sig.) max. 2.5 w
x max. 55 mA
Rg,_x max. (self bias) 1.0 MQ
Vh_x max. v
BASE: DIMENSIONS:
Octal L=126 mm
D=46 mm
PL 38 Output pentode. Suitable for use as line time base output
valve in series operated television receivers. PL38M is
PL 38M metallised
HEATER
Va 30V [y 0.3 A Suitable for series operation, D.C. or A.C.
CAPACITANCES PL38M PL38
Cin 18 18 uuF
Cout 9.5 6.5 ppF
[ <1.0 <h2 ppF
CHARACTERISTICS
Va 200 v
Ve 200 v
Va -5.5 A
ls 75 mA
lga 9.0 mA
gm 13.5 mA/vV
s 20 KQ
U s1-g3 16.5
LIMITING VALUES
Va max. 800 \'
Va(pk) Max. 8 KV
Vgq Max, 400 \
Pa Max. 25 w
Pga Max. 8 w
| max. 200 mA
Rgi_x max. (pa<<25 W) 05 MQ*
Rgox max. (pa<< 9 W) 08 ™MQ*
Vh_x max. 200 \"
BASE: *For self bias operation
PL 38
Octal (73) DIMENSIONS:
PL 38M L=-141 mm
Octal (101) D=45.5 mm
C
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

Double diode output pentode UBL 21

FILAMENT
Vy 55V ia=0.! A Suitable for series operation, D.C. or A.C.

CAPACITANCES

Ca_gy <l1.2 uuf

Ca'dk 1.8 ppf

Ca”d-k 20 uuF

Ca’d_n”d <0.15 puF

OPERATING CONDITIONS
As Class « A ' amplifier
Vy 180 200 \%
Vg 100 180 200 \'
Ry 140 140 200 Q
Va -5.3 -10 -3 v
Ia 325 61 55 mA
les 5.5 10 9.5 mA
8m 7.5 9.0 8.0 mA/V
ra 25 22 25 0 KN
9.0 9.0 9.

u:l © 3 3 35 KQ
Vi mey (Pout==50 mW) 0.55 0.5 0.5 \"
Pout (Dtot=10%) 1.35 48 48 w
Via ¢y {Diot==10%) 3.8 6.2 6.2 \

LIMITING VALUES

Vb, max. 550 v
Vs max. 250 A
Pa Max. i1 w
Vgacby max. 550 v
Vgq max. 250 v
pgs Max. (max. sig.) 35 w
pge Max. (zero sig.) 1.9 w
Ix max. 75 mA
Rgi-x max. 10 MQ
Vh_k max. 150 v
Va.q max. 200 v
Varqa max. 200 v
lara Max. 08 mA
lar.a max. 0.8 mA
BASE : DIMENSIONS :
B8G L=96 mm
D=29 mm
(-
[Mullard]
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES

UL 41 Output pentode

HEATER

Vh 45V Iy 0.1 A Suitable for D.C./A.C. operation

CAPACITANCES

OPERATING CONDITIONS
As single valve Class * A

Ta

Ug1-g3

a8
Pout

Vin (xr,m.#,)

Dot

Vln(rms\

(Post=50 m

OPERATING CONDITIONS

Cout
Cin
Ca_m1

** amplifier
100 170
100 170
-5.7 -10.4
165 165
29 53
5.5 10
8.0 9.5
18,000 20,000
10 10
3,000 3,000
1.35 4.2
3.75 6.0
10 10
0.55 0.5

W)

For two valves in push-pull

100
100
2x24

la (max. sig.) 2x 27

K2(0)

2x4.6

lgg (max. sig.) 2X6.8
Rx 100

R._.
Pont

toy

2.2
‘éin 8- (r. M8, 9%
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VALVE DATA
PREFERRED TYPES

OUTPUT PENTODES E

LIMITING VALUES

Va(by max. 550 V'
Va max. 250 Y l('::;tgl)
Pa max. 9 w .
Vga(by Max. 550 \'
Vgs max. 250 v
Pgz Max. 175 W
pga {max. sig.) 4 w
Ix max. 75 mA
Rgyx max. | MQ
Rn .x max. 20 KQ
Vp_x max. 150 v

BASE : DIMENSIONS :

B8A L=76 mm

D=22 mm
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VALVE DATA
PREFERRED TYPES

RECTIFIERS F

RECTIFIERS
POWER RECTIFIERS FOR A.C. MAINS EQUIPMENT
Type Description VporVy Iporly Base Page
V) (A)

AZ31 Full wave, directly heated 4.0 1.1 Octal 112
EY91 Half wave, indirectly heated 6.3 042 BIG 114
EZ35 Full wave, indirectly heated 6.3 0.6 Octal 115
EZ40 Full wave, indirectly heated 6.3 0.6 B8A 115
EZ41 Full wave, indirectly heated 6.3 C4 B8A 116
FW4-500 Full wave, directly heated 4.0 3.0 4-pin 116
GZ32 Full wave, indirectly heated 5.0 2.0 Octal 118

POWER RECTIFIERS FOR D.C./A.C. MAINS EQUIPMENT

Type Description Vn In Base Page
v) (A)
CY31 Half wave, indirectly heated 20 0.2 Octal 112
PY31 Half wave, indirectly heated 17 0.3 Octal 118
PZ30 Full wave, indirectly heated 52 0.3 Octal 119
uY21 Half wave, indirectly heated 50 0.1 B8G 120
(Loctal)
uY41 Half wave, indirectly heated 31 0.1 B8A 121
HIGH VOLTAGE RECTIFIERS
Type Description Vi In Base Page
) (A)
EY51 Half wave, indirectly heated 6.3 0.09 B2A 13
wired in

HVR2 Half wave, indirectly heated 4.0 0.65  4-pin 118
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VALVE DATA
PREFERRED TYPES

F RECTIFIERS

AZ 3] Directly-heated full-wave rectifier

FILAMENT
Ve 40V Iy LLTA

OPERATING CONDITIONS

V., (rmsy Max. 2x500 2x400 2x300 "
la max. 60 75 100 mA
Maximum capacitance
of reservoir capacitor 60 60 60 uF
At Va (rme, 300-0-300 V Reservoir capacitance [6 uF
lout Limiting resistance (each anode
(mA) 100 200 400 800 Q
Vout (D.C.)
45 340 20 296 263V
60 325 302 276 237V
75 310 288 256 210V
100 280 261 225 166 V
At V; (rms) 400-0-400 V
30 484 472 457 430 V
45 464 451 433 397 Vv
60 450 434 412 364 V
75 435 420 393 332V
At Va (rmsy 500-0-500 V
30 630 612 595 560 V
45 605 588 562 525v
60 589 570 542 497V
BASE: DIMENSIONS:
Octal L=t mm
D==46 mm

CY 3I

Indirectly-heated half-wave rectifier

HEATER
Vh 20V 1y 0.2 A Suitable for series operation, D.C. or A.C.
Heating time 70 secs

OPERATING CONDITIONS

Va (rms) Max. 250 V
la max. 120 mA
Vh_¥ (pk) Max. 350V
Max. capacitance of Limiting resistance
reservoir capacitor (C) (R) in series with
anode
(F) (Q)
8.0 0
16.0 75
320 125
(N
[Mullard]
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VALVE DATA
PREFERRED TYPES

RECTIFIERS F

At Vg rms) 150V
C 8 16 32 uF (Ccrmil)
lout R 0 75 125 Q i
(mA) Vou (D.C.)
40 163 157 153 V
60 143 144 1490 V
80 125 132 130 V
100 1o 123 120 v
120 92 H5 Hi Vv
At Va rmsy 200 V
40 226 1227 221 V
60 204 210 204 V
80 185 190 196 V
100 165 180 175 V
120 148 167 163 V
At Vg rmm 250 V
40 300 292 282 V
60 271 276 266 V
80 248 262 252 V
100 229 247 240 V
120 210 232 227 V
BASE: DIMENSIONS:
Octal L=112 mm
D=43 mm
Miniature indirectly-heated half-wave high voltage EY 51
rectifier
HEATER
Vy 63V I 90 mA
Heater voltage tolerances
For lout not exceeding 200 pA +15%
For lout=500 pA +7%
CAPACITANCE
Ca_Xx 0.8 y.y.F
OPERATING CONDITIONS
With sinusoidal input (up to 500 Kc/s)
P.L.V. max. 17 KV
lout M ax. 0.5 mA
ix (pk,) Max. 4 mA
Min. limiting resistance 0.l MQ
*Max, reservoir capacitance 0.1 uF

*For 50 c/s operation. At other frequencies
capacitance to be inversely proportional to
the frequency
OPERATING CONDITIONS
With pulse input

o P.LV. max, 17 KV
lout Mmax. 0.2 mA
*ix (pk,) Max. 80 mA
Max. filter capacitance 5,000 puF
*For max. pulse duration of 5 usecs.

BASE: DIMENSIONS:

L "9 B2A L=53 mm plus wire leads
D=14.5 mm
(G
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VALVE DATA
PREFERRED TYPES

F RECTIFIERS

EY 91 Miniature indirectly-heated half-wave rectifier

HEATER
Vp 63V 1y 0.42 A Heating time 20 secs approx.

OPERATING CONDITIONS

Reservoir Limiting
Va irmsy capacitance (C) resistance (R)
(vF) Q
50 32 100
16 50
8 0
200 32 70
16 30
At Vg rme 150V
lout C 8 16 32 uF -
(mA) R 0 0 25 QO
Vout (D.C.)
45 155 170 172V
60 140 160 166 v
75 122 152 160 VvV
At Vg (rmey 200 V
lout C 8 16 32 uF
(mA) R 25 50 75 Q
Vout (D.C.)
45 217 228 218 v
60 200 215 207 \
75 182 202 195 Vv
At Vg (rms) 250 V
ont C 8 16 32 uF
(mA) R 50 100 125 Q
Vout (D.C.)
45 276 282 280 v
60 259 270 268V
75 241 255 250 V
LIMITING VALUES
@ 'V. (rme) ML Z;g X
4 max. m
OO Vo_k (pk) MaX. 300 V
@ ® C max. 32 uF
&\l - BASE : DIMENSIONS :
5 4 B7G L=54 mm
D=19 mm
(I
[Mullard|
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RECTIFIERS
Indirectly-heated full-wave rectifier EZ 35
HEATER
Vp 63V Iy 06 A

OPERATING CONDITIONS

Va (rms) Max. 2x325 V

s Max. 70 mA

Vh_k (pk) (Max.) 350 V

Max. capacitance of reservoir

capacitor I6 uF

Min. value of limiting resistance

in series with each anode, when

reservoir capacitance is 16 uF 350 Q

Reservoir capacitance =4 pF

out Vs rmey
(mA) 2x150 2x200 2x250 2x300 2x350V

Vout %D.C.)
307

30 172 235 375 437V
40 165 228 300 368 430 V
50 158 220 292 360 421V
| 60 150 210 284 350 415V
70 143 202 278 342 409 V
BASE : DIMENSIONS :
56 Octal L=93 mm
D=33 mm
Indirectly-heated full-wave rectifier EZ 40
HEATER
Vp 63V Ip 0.6 A
LIMITING VALUES
Va (rme) 2x250 2x275 2x300 2x350V
lout Max. 90 90 90 90 mA
Max. reservoir
capacitance 50 50 50 50 uF
Min. limiting resis—
tance (each anode)
(R) 125 175 215 300 Q
Vh-k (pk) Max. 500 500 500 500 V
OPERATING CONDITIONS
Va (rms)
2x275V 2x350 V
(C = 50uF C = SOuF
lout R =175 Q) R =300 Q)
(mA) Vout (P.C.)
30 428 V
45 320 403 V
60 302 383 V
75 288 365 V
90 275 350 V
BASE : DIMENSIONS :
B8SA L=80 mm
D=22 mm
IMullardl
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PREFERRED TYPES

F RECTIFIERS

EZ 41 Indirectly-heated full-wave rectifier

HEATER
Vn 63V Iy 04

A

OPERATING CONDITIONS

Vs (rmsy Max. 2x250 V
Vout (approx.) 260 V
out 60 mA
Reservoir capacitance (C) 8 uF
Limiting resistance (R) 150 Q
LIMITING VALUES
Va (rms) Max. 2x250 V
fout Max. 60 mA
C max. 32 pF
R min. (C= 8 uF) 150 Q
(C=16 uF) 250 Q
(C=32 uF) 300 Q
Vh_k (pk) Max. 350 v
BASE : DIMENSIONS :
BSA L=60 mm
D=22 mm
FW 4500 Directly-heated full-wawve rectifier
FILAMENT
Ve 40V | 3.0A
OPERATING CONDITIONS
Capacitance of Min. value
Va rms reservoir of limiting
\' capacitor resistances
(F) (Q)
2% 500 16 2x200
2x350 32 2x 150
Va (rms)
lout 2x300 2% 400 2x500 V
(mA) Vout (D-C')
50 375 516 650 V
100 330 470 600 V
150 290 425 560 V
200 260 390 522 V
250 240 380 500 V
LIMITING VALUES
Va (rmsy Max. 2x500 V
la max. 250 mA
P.LV. max. 1,600 V
BASE : DIMENSIONS :
British L=146 mm
1 4-pin D=5| mm
()
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PREFERRED TYPES

RECTIFIERS F

Indirectly-heated full-wave rectifier GZ 32

HEATER
Vh 50V 1 2.3 A Heating time 25 secs. approx.

LIMITING VALUES
Capacitor input

Va (rms) Max. 2x300 2x350 V
lout Mmax. 300 250 mA
Reservoir capacitance Limiting resistance
(uF) (Q)
60 2x150
32 2x100
16 2x 50
Choke input
V. (rmas) MaxX. 2% 400 2x 500 v
lout max. 300 250 mA

OPERATING CONDITIONS
Capacitor input
xa(rmn Vout (D.C.) at

C (uF) R(Q) 100 150 200 250 300 mA
250-0-250 16 50 280 260 242 230 218 V
32 100 270 248 230 212 200 V
60 150 260 236 212 192 {78 V
300-0-300 16 50 342 322 305 290 280* V
32 100 330 308 290 272 260* V
60 150 321 295 272 254 240* V
350-0-350 16 50 410 388 372 360* — V
32 100 392 370 352 340* — V
60 150 389 360 339 320* — V
Choke input
300-0-300 242 232 226 215 210* V
@3 400-0-400 328 320 312 302 290* V
) %) 500-0-500 416 408 398 390* — V
*Limiting values

@ 9 BASE : DIMENSIONS :

(D& 7 Octal L=120 mm

5 D=46 mm

(N
[Mullard]
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PREFERRED TYPES

F RECTIFIERS

HVR 2 High-voltage half-wave rectifier

HEATER
Vn 40V Iy 0.65 A Heating time 40 secs,

LIMITING VALUES

Varme, mMax. 6,000 v
la max. 3.0 mA
P.LLV. max. 20 KV

OPERATING CONDITIONS
Reservoir Capacitor=0.2 uF
Smoothing Capacitor=0.1 uF
Smoothing Resistor=0.4 M Q

Va.(nnn) KVo.,g (D.C.) at
v 05 1.0 1.5 20 25 3.0 mA
4,000 V 51 49 45 42 39 36 KV
6,000 V 80 78 75 72 7.0 67 KV
BASE : DIMENSIONS :
British L=I13l mm
2 4-pin D=46 mm

PY 31 Indirectly-heated half-wave rectifier

HEATER
Vo I7V In 0.3 A Suitable for series operation, D.C. or A.C.
OPERATING CONDITIONS

Max. reservoir Min. limiting

Varrme capacitance (C) resistance (R)
\ (uF) Q
250 60 175

32 125

16 75

8 0
170 60 100

32 75

16 30
127 60 0

With reservoir capacitance=32 uF

Varms, Vout (D.C.) at
v 50 75 100 125 mA
110 (R=0) 120 110 100 9% V
220 (R=1250Q) 235 216 195 179 Vv
Vin
(D.C.)
110 (R=0) 103 101 99 9% V

220 (R=125Q) 210 203 200 194 VvV

>
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RECTIFIERS F

LIMITING VALUES
Va max. 250 Vv PY tc3ll
ln max. 125 mA (contd.)
Vh_k (pky Max. 300 V
P.LV. max. 1,000 V
C max. 60 uF
BASE : DIMENSIONS :
Octal L=112 mm
53 D=44 mm
Indirectly-heated full.-wave rectifier, primarily intended PZ 30
for use in series operated television equipment
HEATER

Va 52V I 0.3 A Suitable for series operation, D.C. or A.C.
INTERNAL RESISTANCE 100 Q (per section)

OPERATING CONDITIONS
In half-wave circuit

Reservoir Limiting resistance
Va (rms) capacitance (each anode)
(=F) Q
240 50 50
240 32 30

With limiting resistors=2x 50 Q and reservoir capacitor=50 uF
Va Vout (D.C.) at
(Vrms) 50 100 150 200 240 300 400 mA
240 306 280 272 250 250 225 205 V

OPERATING CONDITIONS
In voltage doubler circuit

Va (rmm 220 240V

lout 200 200 mA

Vout 425 480 V

Limiting resistance

(each anode) 30 30 Q

Reservoir capacitance 2x 32 2x32 uF

With limiting resistors==2 % 30 Qand reservoir capacitor=32 uF

Va (rms) Vout (D.C.) at

\ 60 80 100 150 200 mA

220 520 505 490 452 425 V

240 571 557 540 502 480 V

LIMITING VALUES
Va (rms) Max. 240 Vv
{a max. (each anode) 200 mA
Vh_k (pky Max. 650 V
Max. reservoir capacitance 50 uF
BASE : DIMENSIONS :
Octal L=120 mm
'7 D==46 mm
()
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F RECTIFIERS

UY 21 Indirectly-heated half-wave rectifier

HEATER
Va 50V In 0.1 A Suitable for series operation, D.C. or A.C.

OPERATING CONDITIONS

Reservoir Limiting
Va (rmm capacitance resistance (R)
v) uF) (Q)
250 60 175
32 125
16 75
8 0
170 60 100
32 75
16 30
127 60 0
Va Vout (D.C.) at
Virmes S0 75 100 125 {40 mA
110 (R=0) 1é6 108 100 95 88 Vv
127 (R=0) 140 130 122 (15 110 Vv
220 (R=125Q) 232 211 195 180 169 V
Va
(b.C)
{10 (R=0) 04 101l 98 95 93 Vv
127 (R=0) 124 121 19 W7z 1s v
220 (R=125Q) 210 205 200 196 191 V
LIMITING VALUES
Va (rmey Max. 250 V
{s max. 140 mA
Vh-k (pk) Max 550 vV
C max. 60 uF
BASE : DIMENSIONS :
B8G L=93 mm
D=28 mm
(I
{Mullard|
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Indirectly-heated half-wave rectifier UuY 41

HEATER
Va 31V I3 0.1 A Suitable for series operation, D.C. or A.C.

OPERATING CONDITIONS

Minimum value of
series protective
resistance (with

V, max. 50 1F capacitor) (R)
(Veme) Q)
220 160
127 0
t17 0
110 0
vl.qrmn Vout (D-C.) at
v 20 40 60 80 90 mA
110 (R=0) 130 (20 111 105 102 V
L7 (R=0) 140 128 120 114 11V
127 (R=0) 153 142 134 127 125 V
220 (R=16002) 260 234 2I1 196 191 V
Va
(D.C)
110 (R=0) 105 10i 98 96 95 Vv
220 (R=1600) 210 203 196 %2 190 V
LIMITING VALUES
Vagms Max, 2% V
la max. 90 mA
Va_k (pk) MAax. 550 V
C max. 50 uF
BASE : DIMENSIONS :
4 BSA L=64 mm
D=22 mm
(.
[Mullard|
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VALVE DATA
PREFERRED TYPES

ELECTRON BEAM INDICATORS G

ELECTRON BEAM INDICATORS

Type Description Principal Applications Page
EM 34 Electron Beam Visual Tuning Indicator in 124

Indicator A.C. Mains Receivers
UM 34 Electron Beam Visual Tuning Indicator in 124

Indicator series operated Mains

Receivers
[
[Mullard]
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VALVE DATA
PREFERRED TYPES

G ELECTRON BEAM INDICAT ORS

EM 34 HEATER
Vn 63V Iy 0.2 A Suitable for series operation, D.C. or A.C,
OPERATING CONDITIONS
Vo 200 250 v
Re- l { MQ
Re~ 1 I MQ
le 0.55 0.75 mA
Ve (1) 0 0 v
Ve (2) 0 0 v
Vg (5) 4.2 -5.0 A4
Vg (6) -12.5 -16.0 v
(I) and (2) Max angle of the shadows produced
y the deflector plates x’, x* and
y’, y° respectively
(5) and (6) Min. angle (5°) of the shadows
produced by the deflector plates
x’, x* and y’, y* respectively
LIMITING VALUES
Ve (b, Max. 550 v
Va max. 275 v
Var by max. 550 v
Vee max. 275 v
Vip, max. 550 v
V¢ max. 275 v
Vh_x max. 100 v
Rg_x max. 3 Ma
BASE : DIMENSIONS :
Octal L=90 mm
D=28 mm
UM 34 HEATER
Va 126V Iy 0.1 A Suitable for D.C./A.C, operation
With the exception of heater ratings the Type UM 34 is
identical with Type EM 34 to which please refer
(N
(Mullard|
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VALVE DATA
PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

Type
DL93

EC52
ECS3
EC9I

ECC9}

ME100]

TY2-128

QV04-7

QV05-25

QY2-100
QY3-125
QQV04-20
QQV06-40
QQV07-40

QQZ04~15

Type
RG1-240A

RG3-250

TRANSMITTING VALVES

Description Principal Applications Page

Miniature R.F. pentode Power amplifier in miniature
communications equipment 126

Triode ... ... Low power oscillator for fre-
quencies up to 400 Mc/s ... 127

Miniature Triode ... Low power oscillator for fre-
quencies up to 600 Mc/s ... 127

Miniature Triode ... Grounded grid amplifier for
frequencies up to 250 Mc/s .. 128

Miniature Double Triode R.F. push-pull amplifier or

oscillator for frequencies up

to 250 Mc/s ... . 130
Disc Seal Triode ... Concentric line oscillator or

power amplifier for fre-

quencies up to 3,500 Mc/s ... 131
VHF Triode ... ... R.F. Power amplifier, oscillator

or modulator for frequencies

up to 200 Mc/s 131
Beam Tetrode ... ... R.F. amplifier or frequency

multiplier for frequencies up

to 150 Mc/s ... 133
Beam Tetrode ... ... AF. amplifier or modulator ;

R.F. amplifier or oscillator for

frequenciesupto 75 Mc¢/s ... 135

Beam Tetrode ... Class ““C' R.F. amplifier for
frequencies up to 60 Mc/s ... 138
R.F. Tetrode ... ... Power amplifier for frequencies

up to 100 Mc/s 140

Twin Beam Tetrode ... Push-pull Power amplifier for
frequencies up to 200 Mcfs... 142

Twin Beam Tetrode ... Amplifier or oscillator for fre-
quencies up to 300 Mc/s ... 145

Twin Beam Tetrode ... Amplifier or oscillator for fre-
quencies up to 250 Mc/s ... 147

Twin Tetrode ... ... Amplifier, oscillator for fre-
quencies up to 186 Mc/s ... 149

MERCURY VAPOUR RECTIFIER
Page
150

151
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

DL 93 Directly-heated for use in miniature communications
equipment as an R.F. power amplifier

For appli- FILAMENT ARRANGEMENT

cation as Suitable for D.C. operation only

outpug (a) Series  Vq applied across the two filament sections in
pentode see series between pins | and 7. Vg, referred to
Section E, pin 1.

page 88

(b) Parallet V; applied across the two filament sections in
parallel between pin 5 and pins | and 7
connected together. Vg, referred to pin 5.

Series |4V 02A Parallel 2.8V 0.1 A
CAPACITANCES
Measured without external screen
Ca—g1 <0.34 wF
Cio 4.8 uuF
Cout 4.2 y.p.F

OPERATING CONDITIONS
As R.F. power amplifier at 50 Mc/s (Intermittent operation)
Filament arrangement : Parallel*

s 150 \
Vea 135 \'
Rgr 0.2 MQ
la (max. sig.) 18.3 mA
lgg (max. sig.) 6.5 mA
lg, (max. sig.) 0.13 mA
Pout approx. 1.2 w

*Operation with series connected filament wiil be
similar to that with parallel connection. With
series connection a shunting resistor must be
connected between pins | and 5 to by-pass the
cathode current.

LIMITING VALUES

R.F. power amplifier (intermittent operation)
Vg max. 150 v
Vg, max. 135 \
Vg, max. -30 v
la max. 20 mA
lg, max. 0.25 mA
lx max. 25 mA
z=7! | pa Max. 2 w
& (D
N, BASE : DIMENSIONS :
88 wiG L=54 mm
D=19 mm
("
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PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

Single-ended short-wave triode for use as low power EC 52

oscillator

HEATER

Vp 63V |y 043 A

CAPACITANCES
Cgk 52 upF
Cak 1.3  uuF
Cagr 3.0 wF

CHARACTERISTICS
Va 250 \
Va ~2.6 v
la 10 mA
gm 6.5 mAJV
® 60
le 9.2 KQ
Req 310 Q

LIMITING VALUES
Vs max. 400 \
s Max. 7.5 w

imiting frequency of oscillation 400 Mc/s
Note.—At frequencies up to 300 Mc/s the
inductance of the heater leads is
sufficiently low to allow the heater pins

to be earthed capacitatively

BASE : DIMENSIONS :
B9G L=78 mm
D=38 mm
Miniature triode for use as low power oscillator at EC 53
frequencies up to 600 Mc/s
HEATER For circuits
Va 63V iy 025A see page 129
CAPACITANCES
Cgx 1.3 upF
Cak 0.13 upF
Cag 1.3 pyF
CHARACTERISTICS
. ’ 200 \
Vg -3.3 A
la 7.5 mA
gm 2.9 mAV
© 33
s 14 KQ
gm (V¢=0) 4.0 mA/V
(G
[Mullard|
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

EC 53 OPERATING CONDITIONS

As power oscillator up to 400 Mc/s
(contd.) f . . ¢ Pom 7 Refer to
(Mc/s) (V) SmA) (mA) %  circuit
110 250 4.5 5 1.3 35
165 250 14.5 5 1.2 33 > see Fig. 1
210 250 12.5 3.6 0.8 26
285 250 12.5 3.6 0.5 16
335 200 12.5 3.6 035 14} seeFig. 2
400 200 12.5 3.6 0. 12

Note.—The input power is reduced at the higher
frequencies in order to keep within the rated
maximum anode dissipation

LIMITING VALUES

Va max. 250 \

Pa Max. 2.5 w

a |y max. 20 mA

red spo 9 Rg_x max. 05 MQ

Va_x max. 40 \"

Max. operating frequency 600 Mc/s

BASE : DIMENSIONS :
"W 120 B3G L=54 mm
D=16 mm

EC 91 Miniature grounded-grid triode

HEATER
Vh 63V I 03 A
CAPACITANCES
(with external shield connected to grid)
Cag 38 uuF
Ca_ksh <0.2 puF
Cg_ksh 525 puF
. OPERATING CONDITIONS
4 Va 250 \
Ve -1.5 \
Rx 150 Q
la 10 mA
€m 8.5 mA/V
m 100
ra 12 KQ
R eq 400 0
LIMITING VALUES
Va max. 250 v
pa Max. 2.5 w
fx max, - 15 mA
vh_k max. 150 v
Vg_x max. 100 \"
Max. operating frequency 250 Mc/s
BASE : DIMENSIONS :
B7G L=54 mm
D=19 mm
(A
(Mullard]
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PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY YAPOUR RECTIFIERS

COIL DATA
LENCTH I
20+ DIAMETER %"
4 TURNS FOR 11O-165Mc/s.
3 TURNS FOR 165-210Mch.
RF CHOKE
;é 3-15pF
3- JOpF
Fig. 1.
CHO"E EC 53 as Low Power
Oscillator at Frequencies
between 110 and 210 Mc/s
ZZOpF HoKey
.]:ZZOT
Py
=
LINE DATA
LINE SEPARATION ,d»2-8cm
2504 280~350Mc/s. §10cm, approx
400-500 Mcss. §=5cm. approx.
600 Mc/s €:2em  apprex.
RF CHOKE [ —
d
Fig. 2.
3-10pF
EC 53 as Low Power ADJUSTABLE Or

X . SHORTINC BAR
Oscillator at Frequencies

of 280 Mc/s and over

R F. CHOKE
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PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

ECC 91

Double triode with common cathode for use as R.F.

power amplifier or oscillator

For applica-

tion as HEATER

voltage Vn 63V Iy 045 A
amplifier see

Section D, MOUNTING POSITION
page 75 Vertical : base up or down

CAPACITANCES
Each section
Ca-g
Cg-x
Cak

CHARACTERISTICS
Each section
Va
la
Vg
gm
®
Ta

OPERATING CONDITIONS

o~
E NS X

100
8.5
-0.9
5.3

38
7.1

H‘-F
i
upf

v
mA

\
mA/vV
KQ

As Class «“C* telegraphy push-pull R.F. amplifier and

oscillator at 80 Mc/s approx.

Va 150 \
*Ve -10 v
Re 625 Q
Rk 220 Q
la 2x15 mA
Ig 2x8 mA
P artve 035 W
Pout 35 w

*QObtained from a fixed supply or from a grid

or cathode resistor of value shown
Note.—An output of | watt may be obtained froman ECC 9l ina
push-pull oscillator at 250 Mcfs with Va=150V,
Pa=2X 1.5 W and a common grid resistor of 2,000 Q

LIMITING VALUES

Va max. 300 v
Pa Max. 2x1.5 w
Vg max. -40 v
lg max. 2x8 mA
Vn_k max. 100 v
Rg_x max. (self bias) 0.5 MQ
BASE : DIMENSIONS :

B7G L=54 mm

D=19mm
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TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

Indirectly-heated disc seal triode (without internal
feedback) intended mainly as a common grid, earthed
anode, concentric line oscillator. It may also be used as
a power amplifier.

When used in a co-axial line circuit with an anode input of
[0 watts, the output power is approximately 0.5 watts
at 10 cms, rising to 3 watts at 30 cms.

The lower limit of operating wavelength is 8-8.5 cms.

ME 1001

HEATER
Vn 6.3V Iy 0.4 A approx.
MOUNTING POSITION
Any
CAPACITANCES
Cag 1.1 ppF
Ca-k 0.02 ppfF
Cg_x 22 upF
CHARACTERISTICS
Va 250 v
V¢ -3.5 A
1a 20 mA
gm 60 mA/V
© 30 approx.
LIMITING VALUES
Va max. 350 v
a Max. 10 w
a Max., 50 mA
ia (pky Max. 150 mA
*Anode seal temp. max. 140 °C
*In order to limit the anode seal temperature
and also to limit the rate of change of anode
seal temperature, it is necessary that the mass
of metal in close thermal contact with the
anode disc be not less than 60 grams (2 ozs) of
brass or its equivalent
a
9 2 DIPEJ;SIONS :
=63 mm
n "k Iz D=23 mm

V.H.F. triode with hard glass envelope and strong double
helical thoriated tungsten filament, designed for use as an
R.F. amplifier, oscillator, grounded-grid amplifier or
modulator.
At maximum ratings the maximum operating frequency
is 150 Mc/s.

FILAMENT
Vi (D.C. or AC)

Iy (approx.)

v
S w
» <

TY2-125

Preliminary
Data
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PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

TY2-125 MOUNTING POSITION

(contd.) Vertical only, base up or down
CAPACITANCES
Cag
Cg-t
Ca-t

CHARACTERISTICS. measured at Va=2.5 KV3. la=50 mA
.0

gm
"

LIMITING VALUES
Va max.
*pa max.
lx max.

5.8 u
6.0
0.2

26

2,500
135
240

Max. operating frequency at full ratings 150
Max. operating frequency at 80% Va

max. and 879%, lx max,

200

Max. temperature of bottom of buib 180
Max. temperature of anode lead out 22§

*Anode red hot (temperature 850°C.)

COOLING

wF approx.
uF approx.
uF approx.

mA/vV

\')
w
mA
Mc/s

Mcls
°C
°C

When the valve is operated at near maximum ratings it
is possible that the maximum temperature limits may be
exceeded, in which case an air flow of up to %cu. ft.
(10 litres) per minute must be directed towards the

centre of the valve base.

An anode terminal connector having a large area is
necessary in order to keep the anode seal cool.

OPERATING CONDITIONS FOR TWO VALVES IN
PUSH-PULL AS CLASS “B” L.F. AMPLIFIERS OR

MODULATORS

Va 1,500
Vg (approx.) ~53
2c0) 2x42
la (max. sig.) 2x166
Ig 2x57
Via px) (2pprox.) 2x138
-8 11
Pout 340
Diot (approx.) 3
7 68

()
[Mullard]

2,000
-68
2x50
2x169
2% 50
2x153
13

460

35

68

2,500
=90
2x40
2x165
2% 40
2x175
16

560

4

68
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PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

OPERATING CONDITIONS AS SINGLE VALVE TY2-]25

R.F. POWER OSCILLATOR OR AMPLIFIER (contd.)
(Class « C’* Telegraphy) contd.
f <150 <150 <150 <150 200 Mc/s
Va 1,000 1,500 2,000 2,500 2,000 V'
Ve -80 -120 -150 ~200 -150 v
la 200 200 200 200 170 mA
Ig 40 40 40 40 40 mA
Yin 0k 230 270 300 350 325 \
Partve 9.2 10.8 12 14 13 W
Poat 100 200 280 360 180 W
n 50 67 70 72 53 %

OPERATING CONDITIONS AS R.F. POWER
AMPLIFIER (Class “C” Anode Modulated)

{ 60 60 60 Mc/s
Va 1,000 1,500 2,000 N
Vg (approx.) -120 -150 -200 v
la 130 130 130 mA
lg (approx.) 50 50 50 mA
Via (pk) (3pprox.) 280 310 360 \
Parive (approx.) 14 15.5 18 w
Pout 65 130 180 w
n 50 67 70 %
*P mod 65 97.5 130 w
* For 100% modulation

BASE : DIMENSIONS :

MVH 18 L=129 mm

D=62mm

133

Indirectly-heated beam tetrode with aligned grid con~- QVY 4.7
struction to minimise screen current. It is rated to

dissipate a maximum of 7.5 watts at the anode and is

particularly suitable for use at frequencies up to 150 Mc/s

as an R.F. amplifier or as a frequency multiplier.

HEATER
Vp 6.3V Iy 0.6 A Suitable for D.C. or A.C. operation
Heating time 22 secs.

MOUNTING POSITION Any

CAPACITANCES Cin 80 puf
Cout 54 puF
o <01 uuF

CHARACTERISTICS

At V=300V V=250V 1,=25 mA

g 1.9 mAV
L g1-8 5.6
rs 67 KO
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

QV O4-7 LIMITING VALUES

>»>%2<<

33

Vs max.
(contd.) V:z max.
pa Max.
Pgz mMax.
lx max.
lg; max.
OPERATING CONDITIONS
As single valve Class « C *’, R.F. amplifier
Frequency 3 3 20
a 300 300 300
Ves 150 250 150
o -35 -50 =30
ly 40 43 43.5
lgs 7.2 6.6 4.7
lgy 2.8 0.4 i.8
Vin(pk) 58 60 48
out 7. 8.1 7.3
Ps 4.9 4.8 5.8
7 59 62 56
Frequency 60 60 150
a 300 300 300
Vga 150 250 150
Vg =30 =50 -30
a 44 44 44
lgs 4.5 6.0 4.5
I 1.9 0.4 1.5
Vin(pk) 48 57 52
out 7.0 7.7 6.3
n 53 58 47
As push—pull Class * C ", R.F. amplifier
Frequency 60 100
Va 300 300
Vga 250 250
Vo -60 -60
ls 2x43.0 2x44.4
lgs 2x6.7 2x5.3
lgy 2x0.5 2x0.4
Yin(pk) 2x68 2x68
out 15.6 147
Pa 2x5.1 2x6.0
7 60 55
As frequency doubler. Single valve
Qutput frequency 20 75 100
Va 300 300 300
Vs 250 250 200
Va -80 -120 ~I20
la 41.2 43.3 384
lgg 8.0 5.5 2.6
lgy 0.8 1.2 1.5
Vinpk) 8l 124 120
out 5.6 5.6 4.4
Pa 6.8 74 7.1
7 45 44 38
(I
Mullard
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VALVE DATA
PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

OPERATING CONDITIONS (contd.) QVO4-7
As frequency trebler. Single valve Push-pull (contd.)

Output frequency 20 75 100 150 Mc/s

Va 300 300 275 225 v

Via 250 250 200 200 \

Vo -120 -140 -140 -140 \"

I 352  34.1 360 2x36 mA

les 42 28 25 2x25 mA

o 06 06 15 2x13 mA

Vi 109 130 142 2xI52 v

Pout 3.3 3.2 2.8 3.1 w

Pa 7.3 7.1 7.1 2x6.6 w

7 310 31 28 9 %

BASE : DIMENSIONS :
B9G L=78 mm
D=38 mm

Indirectly-heated beam tetrode rated for a maximum -
anode dissipation of 25 watts. It is suitable for use as an QvOs5-25
A.F. amplifier or modulator or as an R.F. amplifier or

oscillator.

HEATER
Va 63V In 09A Heating time 15 secs.
MOUNTING POSITION Any
CAPACITANCES (measured with external shield)
Ci 11 ppF
Cout 7 puF
CHARACTERISTICS
At Vo=600 V Vgoa=300V 1,=72 mA
U q1-g9 8
-4 6.0 mAJV
(A
[Mullard)|
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VALVE DATA

PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

QV (C5-25 LIMITING VALUES

(contd.) V, max. 600 v
Va (pk) Max. 2,000 v
Pa Max. 25 w
Vgs max. 300 v
Pga Max. 35 w
Vg, max. -200 v
lx max. 150 mA
ik (pky Max. 400 mA
lgg Max. 10 mA
lg; max. 5 mA
igy (pky Max, 25 mA
Vh_k max. 100 v
Rk max. 25 KQ
Operating Max. anode Max. anode
frequency voltage input power
(Mc/s) (v) W)
60 600 60
75 500 50
OPERATING CONDITIONS
For push-pull pair as Class “AB,” A.F. power amplifier
and modulator
Vs 400 500 600 \
Vs 300 300 300 v
Va -25 =25 -30 v
lao) 250 2x50 2x30 mA
82(0) 2x2.5 2x2.5 2x2.5 mA
Yin (pk) 2x39 2x39 2x39 \
la (max. sig.)2 x 120 2x 120 2x 100 mA
lga (Max. sig.) 2x5 2x5 2x5 mA
a_a 3.2 4.24 6.4 KQ
Parive
(max. sig.)* 0.2 0.2 0. W approx.
out 55 75 80 W approx.
*The effective resistance of the grid circuit should be
below 500 Q2 and the effective impedance should not
exceed 700 2 at the highest response frequency required.
For single vaive as R.F. amplifier, Class « B ** telephony
Va 400 500 600 v
Via 250 250 250 v
Va -25 =25 -25 \'
la 75 75 62.5 mA
lgg 4 4 3 mA
Vin (pk; 30 30 20 v
Parive (approx.) 0.25 0.25 0.2 w
Paut (approx.) 9.0 12.5 12.5 w
(@
[Mullard]
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VALVE DATA
PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

OPERATING CONDITIONS (contd.) QV05-25
For single valve as R.F. amplifier, Class ** C ’ telephony, anode (contd.)
modulated

Vs 325 400 475 v
*Veo 225 225 225 \
Rge 20 30 50 KQ
“*Vg -75 -80 -85 v
Rgy 25 228 21.3 KQ
la 80 80 83 mA
lgs 5 5.75 S mA
les 3 3.5 4 mA approx.
Vin (pk) 90 95 110 \"
Parive 0.25 0.3 0.4 W approx.
Pout 17.5 225 27.5 W approx.

*Preferably obtained from modulated anode supply
through resistor Ry, of value shown.

**May be obtained either from fixed supply or by a grid
resistor of value shown, or by a combination of fixed
supply and grid resistor.

For single valve as R.F. amplifier and oscillator, Class *“ C "

telegraphy

Va 400 500 600 v
*Vgs 250 250 250 A
Rgs 20 42 50 KQ
v 45 45 45 v
Rgy 12.8 4:2.8 12.8 KQ
R 410 0 410 Q

lg 100 100 100 mA

| 7.5 6.0 7.0 mA
I:: 3.5 3.5 3.5 mA approx,
Vi (pky 65 65 65 A
Parive 0.2 0.2 0.2 W approx.
Pout 25 30 40 W approx.

*Qbtained from a fixed supply or from a potentiometer,
or from the anode supply through resistor of value shown.

**May be obtained from a fixed supply or from a grid or
cathode resistor of value shown, or by a combination
of these methods.

BASE : DIMENSIONS :
American L==147 mm
Meduim 5-Pin D=153 mm
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

QY?2-100 Beam power tetrode with 2 maximum anode dissipation
of 100 watts, primarily intended for use as a Class “ C "
R.F. amplifier at frequencies up to 60 Mc/s

FILAMENT
Thoriated tungsten Vi 100V Iy 50A
MOUNTING POSITION Vertical
CAPACITANCES
Cin 16.3 wpF
Cout 14.0 uieF
Ca gy <0.25 upF
CHARACTERISTICS
At Va=2,000V Vg=400V [y=50 mA
gm 3.75 mA/V
ra 45 KQ
i g1-82 85

LIMITING VALUES

Va max. 2,000 v

Va(pky Max. 7,000 v

Vea 400 v

Vga(by Max. 800 \

Vg max. =300 A

lx max. 225 mA

ix(pk) Max. 800 mA

lgy max. 55 mA

lgy, max. . 25 mA

ig1px) Max. 75 mA

Pa max. 100 w

Pga Max. IS w

Operating Max. Anode Max. Anode

Frequency Voltage fnput Power
(Mc/s) V) (\9
30 2,000 375
60 1,000 175

OPERATING CONDITIONS
As single R.F. power amplifier, Class « B ** telephony

a » 9y v
Ve: 400 400 v
Ve -60 =75 v
la 100 75 mA
lg2 4 3 mA
Vdrive(pk) 70 80 v
Partve <2 <2 w
Pout 50 50 w

(R
Mullard
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VALVE DATA
PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

DPERATING CONDITIONS (contd.)
As single R.F. power amplifier (Class “ C "’ unmodulated) (gntdz)loo
or as oscillator

Va 1,250 1,500 2,000 \

*Va 300 300 400 v

Res 27 40 36 KQ

**Va -75 -90 -120 v

Re 6 7.5 12 KQ

Ry 330 400 520 Q

ls 180 180 180 mA

lga 35 30 45 mA

" 12 12 10 mA

Vdrivepk) 160 175 205 v

P“". 1.7 1.9 1.9 w

170 210 275 w

‘May be obtained from a fixed supply or from the
anode supply through a series resistor of value shown.
In the latter case provision must be made to ensure
the Vgym) does not exceed 800 V.
**May be obtained either from a fixed supply or by a
grid or cathode resistor of value shown, or by a
combination of these methods.
As single R.F. power amplifier, Class * C ”’, grid modulated
. 1,500 v

Vs 400 400 v
Va -140 ~-120 v
la 70 75 mA
Igs 3 3 mA
Vdriverpky R.F. 145 120 v
Vartverpk) A.F. 60 60 v
Parive R.F. <2 <2 w
Pmoa <lI <l w
Pout 40 50 w

As single R.F. power amplifier, Class ¢ C *’, anode and screen
modulated

Va 1,250 1,600 \J
*Ves - 300 300 \'
Res 27 43 KQ
**Va -160 ~160 v
Rey 12,5 13.5 KQ
la 150 150 mA
lgs 35 30 mA
lgy 13 12 mA approx.
Vartvepky R.F. 250 250 v
Pdrlve 2.9 2.7 W approx.
140 180 W approx.

“‘May be obtained from a separate supply modulated
simultaneously with the anode supply, or from a
modulated anode supply through a series resistor of
value shown.

**May be obtained from a fixed supply or by grid resistor
of value shown.

BASE : DIMENSIONS :
MVH15 L=192 mm
Giant 7-Pin D=66 mm

(N
[Mullard]
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

- All-glass tetrode rated for a maximum anode dissipation of
Qy3-125 125W and suitable for use at frequencies up to 120 Mc/s at
full ratings, and up to 200 Mc/s at reduced ratings.
FILAMENT
Thoriated tungsten, suitable for D.C. or A.C. operation
Ve 5.0V
It 65A
MOUNTING POSITION
Vertical, base up or down
CAPACITANCES
Cin 1.2 upF
Cout 4.2 puF
Ca_g1 0.05 upfF
CHARACTERISTICS
At V3=2,500V, Vg,=350V, ly=40mA.
gm 22 mA)NV
Hg1-g2 6
LIMITING VALUES
Va max. 3,000 \
Vgs max. 600 \%
pa max. (corresponding to an anode
temperature of 850°C, i.e. red heat) 125 w
Pga Max. 25 w
Iy max. 270 mA
ix (pky Max. 1.1 A
Max. temperature of anode seal 220 °C
Max. temperature of base pins 180 °C
COOLING
In order to keep within the temperature limits it may be
necessary to direct a flow of air on to the anode seal and the
base of the valve at frequencies above 50 Mc/s. The air
stream on to the base should be directed so that it also passes
over the envelope. Below 50 Mc/s, radiation cooling from the
envelope is sufficient but an anode terminal connection of
large surface area, is necessary in order to keep the anode
seal cool.
OPERATING CONDITIONS AS SINGLE VALVE
R.F. POWER AMPLIFIER (Class «“ C ' Unmodulated)
at 120 Mc/s.
Va 2,000 2,500 3,000 \
Ves 350 350 350 v
Vg -100 -150 -150 v
la 200 200 167 mA
lgs 50 40 30 mA
lgy 9 9 6.5 mA
Vin (pky 260 330 300 \
Pa1 24 3 2 w
Pa 125 125 125 w
Pg2 17.5 14 10.5 w
Pout 275 375 375 w
7 69 75 75 %
[
[Mullard|
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PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

OPERATING CONDITIONS FOR SINGLE VALVE QY3-128
AS R.F. AMPLIFIER CLASS “C” TELEPHONY (contd.)
(Anode and Screen Modulated) at 120 Mc/s. :
Va 2,000 2,500 v
Vea 350 350 v
Va -220 -210 v
la 150 152 mA
las 33 30 mA
Igx 5 4.5 mA
Pa1 2 1.7 w
Vin (pk; 390 380 v
Pa 75 80 w
Pga 11.8 10.5 w
Pout 225 300 w
7 75 79 v
Modulation Depth 100 100 Y
P mod. 150 190 w
Vga (pk) Mod. 300 300 A4
OPERATING CONDITIONS FOR SINGLE VALVE
AS R.F. AMPLIFIER CLASS “ B’ TELEPHONY
At 120 Mc/s.
Va 2,000 2,500 3,000 \'%
Vas 350 350 350 v
Va -50 -50 -50 \
la 83 70 60 mA
lgg 1.5 1 1 mA
Vio (pk) 65 55 50 \
Pa 112 120 122 w
Bg, 0.52 0.35 035 W
out 54 55 58 w
7 32.5 315 32 %
Modulation depth 100 100 100 %
lgy 4 4 45 mA
Pa 0.52 0.44 045 W
OPERATING CONDITIONS FOR TWO VALVES IN
PUSH-PULL AS LF. POWER AMPLIFIER OR
CLASS “B” MODULATOR
(Without lg)
Va 1,500 2,000 2.500 N
Vea 600 600 600 v
o ~90 -94 ~96 v
lao) 2x30 2x30 2x30 mA
la max. sig. 2x111 2x120 2x116 mA
lgy max. sig. 2x10 2x6 2x8 mA
. 0 ] 0 mA
Yia (ol 2x90 2x94 2x96 v
Pa 2x88 2x125 2x128 w
Pea 2x6 2x3.6 2x4.8 w
out 158 230 330 w
et 10,000 13,500 20,000 Q
) 48 48 57 %,
(@R
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H TRANSMITTING VALVES AND
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QY3-125 OPERATING CONDITIONS FOR TWO VALVES IN
(contd PUSH-PULL AS L.F. POWER AMPLIFIER OR
") CLASS “ B MODULATOR.

(With lg,)
Va 1,500 2,000 2,500 \
Ves 350 350 350 v
Va1 41 45 -43 v
la (o) 2x 45 2x40 2x50 mA
ls max. sig. 2x200 2x150 2x130 mA
lgg max. sig. 2x19 2x10 2x8 mA
lg, 2x18 2x15 2x12 mA
Viz (pk) 2x145 2x110 2x95 \
Pa: 2x2.6 2x1.6 2x1.2 w
Pes 2x6.7 2x3.5 2x2.8 w
Pout 350 350 400 w
Ra_a 7,000 13,500 22,000 Q
7 58 58 61 %

CIRCUIT NOTES.

1. The R.F. circuit returns must be brought to the filament
connection on Pin No. 1.

2. To ensure equal distribution of the currents through the
seals the g, leads should be strapped together at the valve
holder, and the circuit connections joined to the midpoint
of the strap. This should not be allowed to impair the
free flotation of individual contacts.

BASE : DIMENSIONS :
MVH18 L=130 mm
D=62 mm

Qayv Twin beam tetrode with a maximum rated dissipation of
10 watts at each anode. It is primarily intended for use as
04-20 a push-pull R.F. power amplifier or oscillator at frequencies
up to 200 Mc/s. Arrangements should be made to earth
the metal base of the valve by means of spring clips or by
some alternative method. The cathode is indirectly heated
with centre tapped heater for series or parallel connection,

HEATER
Series Parallel
Va 12.6 .3
In 0.8 1.6 A

Heating time 20 secs.

MOUNTING POSITION
Vertical-—base down Horizontal—plane of anodes vertical
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CAPACITANCES Qayv
Each section
Cin 14 puF 04"20
Cout 8.5 puF (contd.)
Ca_g) <0.2 [.L(I.F
Between sections
Ca_a 0.8 ppF
CHARACTERISTICS
At Va=400V V=200V 1,=25mA
gm 4 mAV
-2 6.5
LIMITING VALUES
Va max. 400 v
Vs (pky Max. 1,400 v
Vgg max. 225 v
Vgs(by Max, 600 \
Vg, max. -175 v
Ix max. 2x 100 mA
*ix (pk) Max. 350 mA
lgg max. 2x18 mA
lg, max. 2x7 mA
*ig1 (pxy MAX. 20 mA
Pa Max. 2x10 w
g2 MAX. 2x225 W
h-x Max. 100 v
*Rg1_x Max. 30 KQ
*Per section
Operating Max. anode Max. anode
frequency voltage input power
(Mc/s) V) W)
125 400 60
175 280 42
200 240 36

OPERATING CONDITIONS
As push-pull Class « C " R.F. power amplifier and oscillator
400 v

*Ver 145 v
Res 15 KQ
e T Ko
R 260 Q

la 2x75 mA
lga 2x85 mA

81 2x2.25 mA
¥Yin (pk) 2x58 Vv
drive 4(4).23 xvv

out
*May be obtained from a separate supply or from the
anode supply through series resistor of value shown,
in which case provision must be made to ensure
that Vg b, does not exceed 600 V.
**May be obtained from a separate supply or by a grid
or cathode resistor of value shown, or by a
combination of these methods,
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QQV OPERATING CONDITIONS (contd.)

As push-pull R.F. power amplifier, Class * B telephon
04-20 Va P P 400 voom
(contd.) D 125 v
Vi -25 v
Iy 2x37.5 mA
lgs 2x20 mA
Vin(pk) 2x25 v
P drive 0.8 w
out 10.5 w
As push—pull grid-modulated Class ** C ** R.F. power amplifier
a 400 v
N 125 \
Vg, 40 v
la 2x37.5 mA
lgs 2x1.5 mA
Ig, 2x0.2 mA
Vinpk) R.F. 2x40 v
TVmod(pk, A.F. 19 v
P drive 032 W
out 10.5 w
As push-pull anode-modulated Class “C’’ R.F. power amplifler
)
*Vey 165 v
Pga 10 KQ
Va 45 v
**Rgy 11.25 KQ
la 2x62 mA
lga 2x8 mA
lgy 2x2 mA
Viapk, 2X56 \'
Partve 0.2 w

out 30 w
tFor 1009, modulation.
*May be obtained from a fixed supply or by a grid
resistor of value shown.
**May be obtained from a separate supply or by a grid
or cathode resistor of value shown, or by a
combination of these methods.
As Class “AB,"'" A.F. power amplifier or mogg(;ator

s v
Vs 125 v
Va -15 v
lao 2x10 mA
la (max. sig.) 2x75 mA
Igs (max. sig.) 2x16 mA
Via (pk) 2x30 v
Ra_a 62 KQ

*Parive 036 W
Pout 42 w

*The effective resistance in the grid circuit should
be below 500 Q and the effective impedance should
not exceed 700 Q at the highest response frequency

required.
BASE: DIMENSIONS :
Octal L=115mm
D=59 mm
()
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The QQV06-40 is a double tetrode having an oxide QQay
coated cathode. The valve is primarily intended for use
as an R.F. amplifier or oscillator and has a rated anode 06-40

dissipation of 20 W per anode. The limiting frequency
of operation is approximately 300 Mc/s.

CATHODE
Indirectly heated for series or parallel operation.
Series Parallel
Vh 12.6 6.3 v
In (approx.) 1.0 2.0 A
MOUNTING POSITION
Vertical—base up or down.
Horizontal—anode pins in horizontal plane.
CAPACITANCES
’ cg;-a1 (€ach section) 11.0 uuF
ca_an1 (each section) 3.5 uwF
ca_g; (each section) . <041 uwF
*Cout 22 upF
*Cin 6.6 upF

*Two sections in push-pull.

CHARACTERISTICS (each section) measured at l,=30 mA
gm 4.5 mA/Y

g1-g2 9

LIMITING VALUES

Vs max 600 \
Pa Max. 2x20 w
Vg, max. 250 A
Pgz Max. 2x3 w
lg; max. 2x5 mA
Pg1 Max. 2x1 w
1k max. 2x120 mA
ik (pk) Max. 2x480 mA
Vg, max. -175 \
Max. temperature of pins 180 °C
Max. temperature of bulb 225 °C
Max. frequency at reduced

ratings (Va max.==400 V) 300 Mc/s

NOTE—When the valve is used at maximum ratings
above 150 Mc/s it is necessary to direct an air flow of up
to £ cu. ft. per min. on to the top of the bulb. An anode
connector providing adequate heat transfer by radiation
or conduction should also be used.
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OPERATING CONDITIONS
()Qﬁ QIUV CLASS «“C?”
f 60
(contd.) Va 600
Ves 250
Va -100
la 2x100
lg, 2x9
gy 2x2
Vin (pky 2%120
Pa 2x17
Pout 85

n

OPERATING CONDITIONS AS CLASS
PUSH-PULL FREQUENCY TREBLER

f0\\!

Vin (pks
Pa

Pout

]

OPERATING CONDITIONS AS CLASS
ANODE AND SCREEN MODULATED R.F. POWER
AMPLIFIER (Two systems in parallel)

7

150
500
250
-150
2x55 °
2x4.5
2x3
2x200
2x18.5
i8
33

150
500
250
-60
2100
2x9
2x1
2x80
2x17.5
65
65

150
400
250
-150
2x 65
2x7
2x2.5
2x200
2x18
16
31

AS
R.F. AMPLIFIER OR
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PUSH-PULL
OSCILLATOR

300 Mc/s
400 v
200 v
-60 \'
2x100 mA
2x6 mA
2x1.5 mA
2x80 "
2x20 w
40 w
50 %

' c ”
220 Mc/s
400 v
250 v
-150 v
2x 60 mA
2x9 mA
2x1.5 mA
2x200 v
2x18.5 w
1" w
23 %

“ c 11

. 333 &
SRZZILFPPr<<<<<H

DIMENSIONS :
L=122 mm
D=50 mm

f <60
Va 500
\ 225
Yee (pk) 185
Var -100
Yin (pk) 150
ls 2x100
lgs 2x13
lgx 2% 4.5
Pes 2x3
Pa 2x16
Pout 68
l1)7 68
mod 50
BASE :
B7A
D
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PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

Push-puill R.F. power tetrode with a maximum anode Qayv
dissipation of 20 watts per section and primarily intended 7
for use as a Class ** C ’’ amplifier or oscillator at frequencies 07-40
up to 250 Mc/s.
The cathode is indirectly heated with centre tapped
heater for series or parallel connection.
HEATER
Series Parallel
Va 12.6 6.3 \'
In 1.25 2.5 A
MOUNTING POSITION
Vertical—base down Horizontal—plane of anodes vertical
CAPACITANCES
Each section
Cip 14.5 wuF
Cout 7.0 upf
*cag <0.12 uuF
cge-x (including internal by—-pass
capacitor) 65 puF approx,
*With external shield up to the flange seal
CHARACTERISTICS .
Each section (at 13==60 MA V=750V Vg,==225V)
gm 8.5 mA/v
U g1-g2 9
OPERATING CONDITIONS
As push—pull R.F. power amplifier or oscillator, Class «“ C ™
telegraphy
Va 500 750 \
*Vea 200 200 v
Rga 9.3 18.3 KQ
*Va —45 ~55 v
Rgj-x 3.75 4.6 KQ
Ry 160 270 Q
Ia 2x120 2x80 mA
lga 2x16 2x15 mA
lg; (approx.) 2x6 2x6 mA
Vin (pk) X 62 2x70 v
Parive (approx.) 0.7 0.8 w
Pout (approx.) 83 87 w
As Class * C ** anode-modulated push-pull R.F. amplitier
Va 425 600 v
*Vey 200 200 v
Rea 6.4 133 KQ
**Va -60 ~-70 v
Resx 5.5 5.8 KQ
h 2x 106 2x75 mA
lgs 2x18 2x15 mA
lgy (approx.) 2x5.5 2x6 mA
Vin (pk) 2x77 2x86 v
P arive (approx.) 0.8 0.9 w
Pout (approx.) 63 70 w
(——
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Qayv OPERATING CONDITIONS (contd.)
As Class * C ” grid-modulated push~pull R.F. power amplifier
07-42 Va 500 750 v
(contd.) V" 200
@ -38
Ia 2Xx 60
lgs 2x5
lg; 2x1
Vio oy (R.F) 24l
Vmod (pk) 17
drive 0-5
out 23

*Obtained from separate supply o

200 \
=55 \
2x40 mA
2x2.5 mA
0  mA approx.
2x52 \
15 v

0.7 W approx.

24 W approx.

r from anode supply

through series resistor (Rg;) of value shown, in which
case provision must be made to ensure that Vgym, does

not exceed 600 V.

**Obtained from fixed supply or by means of grid or

cathode resistor of value shown,
of these methods.

LIMITING VALUES

or by a combination

Va max. 750 \
Pa max. 2x20 w
Va (pk) Max. 2,500 \
Vgan, max. 600 \
Vgg Max. 225 A
Pge Max. 2x3.5 w
lgg Max. 2x17 mA
lx max. 2% 145 mA
*ik (px) Max. 550 mA
Vg max. -175 A
!gl max. 2x7.5 mA
*igy (pky MaX. 30 mA
*Rg_x max. 30 KQ
Vh_x max. 100 v
**Max. bulb temp. 175 °C

*Per section.

**Forced air cooling may be required to limit the
bulb temperature to the figure quoted. At
normal dissipation an air flow of approx.

5 cu. ft./min. is required.

Max. anode
input power
W

120
120
120
100

DIMENSIONS :
L=109 mm
D=6l mm

Operating Max. anode
frequency voltage
(Mc/s) v)

100 750
150 700
200 600
250 500
BASE :
B7A
(O
[Mullard]
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VALVE DATA
PREFERRED TYPES

TRANSMITTING VALVES AND H
MERCURY VAPOUR RECTIFIERS

Quick-heating double tetrode with an oxide coated Qaz
filament. It is primarily intended for mobile applications
and has a rated anode dissipation of 8 watts, the limiting 04-15
frequency being 186 Mc/s.
FILAMENT
Oxide coated, directly heated.
\3 6.3 \
le 0.68 A
Heating time 20 Secs
MOUNTING POSITION
Vertical-base upwards or downwards
CAPACITANCES
Each section
[ 0.1 uwF
Cg—t 8 upF
Cat 3 ppF
CHARACTERISTICS
Each section (measured at l,=20 mA)
gm 2 mA/V
* g1-83 9
OPERATING CONDITIONS AS PUSH-PULL
CLASS “ C " R.F. AMPLIFIER OR OSCILLATOR
Continuous Intermittent
operation operation
186 186 186 186 Mc/s
Va 250 400 250 400 \
Vi 175 200 175 200 v
Ve -70 -80 -70 -80 \%
la 2x30 2 x30 2x40 2 x40 mA
lgs 2x4 2x4 2x5 2x5 mA
lg 2x1.5 2x1.5 2x1.75 2x1.75 mA
Vin (pky 2X60 2x65 2x 60 2x65 \
Pa 2x3 2x4.75 2x4 2x6.25 W
Pout 9 145 12 19.5 W
7 60 61 60 61 %
tPioaa 77 12.4 10.2 16.5 W
t These figures assume a circuit efficiency of 85%
OPERATING CONDITIONS AS PUSH-PULL
CLASS “ C"” FREQUENCY TREBLER
f==62-186 Mc/s f =33-100 Mc/s
Intermittent Continuous Intermittent  Continuous
operation operation operation operation
Va 250 250 350 350 \
Vg 200 200 200 200 \
Va -180 -180 -180 -180 Vv
la 2} 40 2:430 230 2224 mA
bgs 6 6 6 6 mA
lgy 2x1.5 2>1.5 2515 2+ 1.5 mA
$Pioaa 3.5 3 5 3.8 w
+ These figures assume normal circuit efficiencies.
(N
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VALVE DATA
PREFERRED TYPES

H TRANSMITTING VALVES AND
MERCURY VAPOUR RECTIFIERS

Qaz LIMITING VALUES

04-15 Continuous operation
(contd.) Ve max. 400 \
Pa Max. 2x6 w
Vgq max. 250 v
Pgg Max, 2x2 w
lx max. 2% 40 mA
ix (pk) Max. 2x 160 mA
Vg, max. -250 \4
lg, max., 2x5 mA
Rt max. (each section) 05 MQ
Max. operating frequency at
full ratings 186 Mc/s
Max. temperature of base pins 80 °C
Max. temperature of bulb 200 °C

Intermittent operation (other limiting values as for continuous

operation)

Pa mMax. 2x8 w
Pga Max. 2x25 w
lx max. 2x50 mA
ix (pk) Max. 2200 mA
Max. temperature of base pins 100 °C
Max. temperature of bulb 250 °C
BASE : DIMENSIONS :

B8G L=100 mm

D=32 mm

RGI1-240A Mercury vapour rectifier

FILAMENT
Vi 40V iy 2.7 A approx.

LIMITING VALUES
Max. peak inverse voltage

(150 ¢/s max.) 6,500 v
Max. peak anode current 1,250 mA
Max. mean anode current 250 mA
Voltage drop across valve 16 V approx.
Ambient temperature 10 to 40 °C
Condensed mercury temperature 25 to 65 °C
(R
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TRANSMITTING VALVES AND H

VALVE DATA
PREFERRED TYPES

MERCURY VAPOUR RECTIFIERS

FULL LOAD OPERATING CONDITIONS RGIl-
No. of Fuliload Applied Initial filter
Circuit  Valves D.C.output A.C.volts Elements 240A
L C (contd.)
henries uF
. (V) (mA) (Vrms) (min) (max.)
Single phase
full wave 2 2,000 500 2,220 7.0 5.0
(per valve)
Single phase
bridge 4 4,000 500 4,440 14.0 2.5
(total)
Three phase
haif wave 3 2,750 750 2,350 2.5 20
er phase
Three phase - (per p )
full wave 6 6,000 750 2,570 5.0 1.0
(per phase)
BASE : DIMENSIONS :
British L=139 mm
4-pin D=48 mm
Mercury vapour rectifier RG3-250
FILAMENT
Vi 2.5V Iy 5.0 A approx.
LIMITING VALUES
Max. peak inverse voitage
(150 ¢c/s max.) 10,000 v
Max. peak anode current 1.0 A
Max. mean anode current 0.2 A
Voltage drop across valve 16 V approx.
Ambient temperature 10 to 40 °C
Condensed mercury temperature 25 to 65 °C
FULL LOAD OPERATING CONDITIONS
No.of Full Load Applied Initial Filter
Circult  valves D.C.output A.C. volts ellements
henries  ®F
(V) (mA) (Vims)  (min) (max.)
Single phase
full wave 2 3,150 500 3,500 10 2
(per valve)
Single phase 4 6,300 500 7,000 20 !
bridge (total)
Three phase
haif wave 3 4,100 750 3,500 6.0 |
(per phase)
Three phase
full wave 6 9.500 750 4,000 10 0.5
(per phase)
a
BASE : DIMENSIONS :
Standard Edison L=138 mm
Screw D=48 mm
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VALVE DATA
PREFERRED TYPES

NEON STABILISING TUBES

NEON STABILISING TUBES

Type Description Burnin(gv)\/oltage Page
4687 Neon Stabilising Tube 90-110 154
4687 A Neon Stabilising Tube 90-110 154
7475 Neon Stabilising Tube 90110 154
85A1 Voltage Reference Tube 83-86 155
)
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VALVE DATA
PREFERRED TYPES

] NEON STABILISING TUBES

4687 Neon-filled stabilising tube

OPERATING CONDITIONS

V ignition max. 130V
V burning 90-110 V
| quiescent 20 mA
| max. 40 mA
! min. 10 mA
A.C. resistance max. 250 Q
BASE : DIMENSIONS :
P~base L=87 mm
D=29 mm

4687A Neon-filled stabilising tube, identical with the 4687 except
that it has a British 4-pin base

BASE : DIMENSIONS :
British L=102 mm
4-pin D=29 mm
23
7475 Neon-filled stabilising tube

OPERATING CONDITIONS

V ignition max. 140 V
V burning 90-110 V
| quiescent 4 mA
| max. 8 mA
I min, I mA
A.C. resistance max. 300 Q
BASE : DIMENSIONS :
British L=85mm
23 4-pin D=31 mm
(G
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VALVE DATA
PREFERRED TYPES

NEON STABILISING TUBES

Neon-filled two-electrode tube having a high order of 85Al1
stability over both long and short periods and very small
variations from valve to valve
PREFERRED OPERATING CONDITION
I (quiescent) 4.540.2 mA
CHARACTERISTICS
At preferred operating condition
A.C. resistance 290 Q
V (burning) variation from valve
to valve 83-86 \'
Temperature  co—efficient of
V (burning) -1.8 mV/°F
Max. percentage variation of
Y (burning) for current change
of 4.3-4.7 mA 0.17 9%
Max. percentage variation of
V (burning) during life 0.5 %
Max. percentage variation of
V (burning) after the first 300
hours of life 0.2 %
Max, short term (100 hours
max.) variation of V (burning)
after the first 300 hours of life 0.1 %
Equilibrium conditions are normally reached after
3 minutes operation.
Over life, the A.C. resistance will remain sensibly
constant but the temperature co-efficient of
burning voltage can be expected to decrease
slightly.
The noise generated by the valve over a frequency
band of 30-~10,000 c/s, is of the order of 70 uV
which is equivalent to the noise generated by a
resistance of approximately 30 M Q. The noise
is evenly distributed over the frequency range.
The tube should not be subjected to shock or
continuous vibration.
LIMITING CONDITIONS
V (ignition) max. 125 v
V (burning) 83-87 v
| max. 8 mA
1 min, | mA
A.C. resistance max. 450 Q
BASE: DIMENSIONS:
B8G L =80 mm
Anode to pin 2 D=32 mm
Cathode to pins 4 and 8
[
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OSCILLOSCOPE AND PICTURE TUBES J

VALVE DATA
PREFERRED TYPES

Type

DB4-2
DG4-2
DR4-2
DB7-5
DG7-5
DR7-5
DB7-6

DG7-6
DR7-6

ECR30
ECR35
ECR35P
ECR60

MWé-2
MW22--14
MW22-14C
MW22~17
MW22-18

MW3I-14C
MW31-17
MW3i-I18

OSCILLOSCOPE AND PICTURE TUBES

13 in.
12 in.
13in.
23 in.
2% in.
232 in.
2% in.

23fin.

22 in.

3in.

3% in.
3%in.

6 in.

2% in.

9 in.
9in.
9in.
9 in.

i2in.
i2in.
12 in.

Description Page
Oscilloscope Tube. Short persistence 158
Oscilloscope Tube. Medium persistence 158
Oscilloscope Tube. Long persistence ... 158
Oscilloscope Tube. Short persistence 159
Oscilloscope Tube. Medium persistence 159
Oscilloscope. Tube. Long persistence ... 159
Oscilloscope Tube.  Short persistence. For
asymmetric operation 160
Oscilloscope Tube. Medium persistence. For
asymmetric operation ... 160
Oscilloscope Tube. Long persistence.  For
asymmetric operation 160
Oscilloscope Tube. Medium persistence 161
Oscilloscope Tube. Medium persistence 161
Oscilloscope Tube. Long persistence ... 161
Oscilloscope Tube. Medium persistence. 162
Picture Tube for Projection Television... 163
Picture Tube. Coated B8G Base 164
Picture Tube. Uncoated B8G  Base 164
Picture Tube. Uncoated BI2A Base 164
Picture Tube. Coated BI2A Base 164
Picture Tube. Uncoated B8G  Base 165
Picture Tube. Uncoated BI2A Base 165
Picture Tube. Coated Bi2A Base 165

(N
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VALVE DATA
PREFERRED TYPES

J OSCILLOSCOPE AND PICTURE TUBES

DB4-2 :-"lgh Vdacuum Oscilloscope Tubes with
n. diameter screens.
DG42 ™
HEATER Vn 6.3 v
DR4-2 In 0.4 A
Preliminary
Data CAPACITANCES
Cy/_all 4.4 wuF
Cy”_all 4.4 y.[J,F
Cx’_all 5.0 y.[.l.F
Cx”_all 5.4 upF
Cy’y”-all 0.5 uuF
Cx’x-all 8? WE
Cy'y”-x'x" . e
Cg-all 9.0 puF
LUMINESCENT COLOUR
DB4-2 Blue. Short persistence
DG4-2 Green. Medium persistence
DR4-2 Long persistence
DEFLECTION
Double electrostatic
Y plates suitable for symmetrical operation
X plates suitable for asymmetrical operation
FOCUSING Electrostatic
OPERATING CONDITIONS
as 800 1,000 v
a1 200 to 300 260 to 360 v
*Ve 0to-~50 0 to -60 v
* Grid must never be allowed to become positive with
respect to the cathode
DEFLECTION SENSITIVITY
ag 800 1,000 \
X plates 0.16 0.13 mm/V
Y plates 0.26 0.21 mm/V
LIMITING VALUES
Vag max. 1,000 \
Vas min. R00 A
Vg, Max. 360 v
Vg max. 0 v
Vg, max. 60 v
Vx’_x* (pk) Max. 750 \'
Vy’_y” (pk) Max. 450 v
3 mW/cm3
0.5 M
BASE DIMENSIONS :
B9G L=160 mm
D= 44 mm
(@
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VALVE DATA
PREFERRED TYPES

OSCILLOSCOPE AND PICTURE TUBES J

High VIacuum Oscilloscope Tubes with DB7-5
23 in. diameter screens
: DG7-5
HEATER A
Vn 6.3 v DR7-5
In 0.4 A Preliminary
Data
CAPACITANCES
Cy’wall 4.4 y.p.F
Cy”_ail 4.4 upF
Cx'_all 5.0 upF
cx_all 5.4 puF
Cy’y”_all 0.6 wuF
Cx’x*”_all 0.6 uuF
Cy’y”—x'x" 0.1 [J-}LF
Cgall 9.0 upF
LUMINESCENT COLOUR
DB7-5 Blue. Short persistence
DG7-5 Green. Medium persistence
DR7-5 Long persistence
DEFLECTION
Double electrostatic
Tubes suitable for symmetrical operation
FOCUSING Electrostatic
OPERATING CONDITIONS
Vas 800 v
a1 200 to 300 v
*Ve 0 to -50 v

* Grid must never be allowed to become positive wit
respect to the cathode

=

DEFLECTION SENSITIVITY (V,,=800 V)
X plates 0.16 mm/V
Y plates 0.26 mm/V
LIMITING VALUES
Vag max. 1,000 v
Vag min, 800 v
Va, max, 400 \'
Vg max. 0 v
—Vg max. 100 v
Vx/—x*® (pk) MaX. 750 v
Vy/_y” (pk) TaX, 450 v
¢ Max. 3 mW/cm3
g—k Max. 0.5 MQ
BASE : DIMENSIONS :
89G D=160 mm
D= 71 mm
(N
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VALVE DATA
PREFERRED TYPES

J OSCILLOSCOPE AND PICTURE TUBES

DB7-6 High Vacuum Oscilloscope Tubes with
DG7-6 23 in. diameter screens
DR7-6 | eater Va 6.3 v
Preliminary In 0.4 v
Data
CAPACITANCES
Cy/—all 4.4 upF
Cy”_an 4.4 uuF
Cx’—all 5.0 uuF
Cx”_all 54 upF
Cy’y”-all 0.5 y.[J.F
Cx’x”_all g? EL[J«';
Cy’y”x’x" g W
Cg_an 9.0 upF
LUMINESCENT COLOUR
DB7-6 Blue. Short persistence
DG7-6 Green. Medium persistence
DR7-6 Long persistence
DEFLECTION
Double electrostatic
Y plates suitable for symmetrical operation
*X plates suitable for asymmetrical operation
* It is essential that plate x” be connected to a2
FOCUSING Electrostatic
OPERATING CONDITIONS
Vas 800 \
Va, 200 to 300 \
*Vg 0 to -50 \"
* Grid must never be allowed to become positive with
respect to the cathode
DEFLECTION SENSITIVITY (V,,=800 V)
X plates 0.16 mm/V
Y plates 0.26 mm/V |
LIMITING VALUES
Vg, max. 1,000 v
Vag min. 800 v
Va; max. 400 v
Vg 0 \
~Vg max. 100 v
Vx/_x” (pk) Max. 750 \4
Vy/_y” (pk) MaX. 450 A
pt max. 3 mW/cm?
Ry_x max. 0.5 MQ
BASE : DIMENSIONS :
89G L=160 mm
D= 71 mm
()
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VALVE DATA
PREFERRED TYPES

OSCILLOSCOPE AND PICTURE TUBES J

Oscilloscope tube with 3 in. diameter screen ECR 30
HEATER
Vy 40V I IOA
CAPACITANCES
Grid to all other electrodes <20 puF
Each X plate or each Y plate to all
other electrodes <5 puF
One X plate to one Y plate <3 puF

LUMINESCENT COLOUR
Green—medium persistence

DEFLECTION
Electrostatic. The tube is primarily intended for symmetrical
deflection
OPERATING CONDITIONS
Va1=Vas 800 \%
Vas 100 to 170 \
Ve -1.0to -18 v
LIMITING VALUES
Vay=Vas max. 1,000 v
Vn_x max. 50 \'
DEFLECTION SENSITIVITY
X and Y plates 170 mm/V

Vas
Viewed from the screen end and with the tube
positioned so that spigot key of the base is
uppermost, a positive voltage on X’ will deflect
the spot to the left and a positive voltage on
Y’ will deflect the spot upwards.

BASE : DIMENSIONS :
B12B L=206 mm
D=70 mm

High-sensitivity oscilloscope tube with 3} in. diameter ECR 35

screen
ECR 35P
HEATER
Vo 40V Ih 1OA
CAPACITANCES
Grid to all other electrodes <25 puF
Each X plate or each Y plate to ali
other electrodes <25 puF
One X plate to one Y plate <5 wufF
LUMINESCENT COLOUR
ECR 35 Green—medium persistence
ECR 35P Blue—with yellow-green afterglow; long persistence
(G
[Mullard
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VALVE DATA
PREFERRED TYPES

OSCILLOSCOPE AND PICTURE TUBES

ECR 35 DEFLECTION
Electrostatic. The tube is suitable for either symmetrical or
ECR 35P asymmetrical deflection.

(contd.)

With asymmetrical deflection the trapezoidal distortion is
such that the angle between adjacent sides of a 45 mm X70 mm

raster is between 85° and 95°.

OPERATING CONDITIONS

Va1=vua |,200 V

Vas 150-250 \

Vg =1.0 to 50 v
LIMITING VALUES

Va,=Va3 max. 2,500 A

vb—-k max. 50 v
DEFLECTION SENSITIVITY

X plates 360 mm/V

78
Y plates Z/— mm/V

a
Viewed from the screen end and with tg\e tube
positioned so that the spigot key of the base

is uppermost, a positive voltage on X’ will
deflect the spot to the left and a positive
voltage on Y’ will deflect the spot upwards.

BASE : DIMENSIONS :
B12D L=34! mm
D=90 mm

ECR 60 High-sensitivity oscilloscope tube with 6 in. diameter
n

scree
HEATER
Vn 40V I IOA

CAPACITANCES
Grid to all other electrodes <25
Each X plate or each Y plate to
all other electrodes <25
One X plate to one Y plate <5

LUMINESCENT COLOUR
Green—medium persistence

DEFLECTION

puF

pieF
ppF

Electrostatic. The tube is suitable for either symmetrical or

asymmetrical deflection.

With asymmetrical deflection the trapezoidal distortion Is
such that the angle between adjacent sides of an 80 mm X80 mm

raster is between 85° and 95°.

(-
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VALVE DATA
PREFERRED TYPES

OSCILLOSCOPE AND PICTURE TUBES J

OPERATING CONDITIONS

Va;=Vag

2,000
250 to 450
-1.0 to ~100

<<<

LIMITING VALUES
Va,= Vs Mmax. 2,5(5)8

Vo_x

DEFLECTION SENSITIVITY
600
X plates ot mm/V
as

Y plates . -I%) mm/V
as
Viewed from the screen end and with the tube
positioned so that the spigot key of the base
is uppermost, a positive voltage on X’ will
deflect the spot to the left and a positive
voltage on Y’ will deflect the spot upwards.

<<

° B12D L=432 mm
i3 D= 160 mm

BASE : DIMENSIONS :

ECR 60

. (contd.)

Picture Tube with 2} in. diameter metal-backed screen,
for use in Projection Television

HEATER
Ve 6.3V Iy 0.3 A Suitable for series or parallel operation
Important Note.—When used in a series heater chain the
surge heater voltage must not exceed 8.5 V (r.m.s.)
when the supply is switched on. A current limiting
device should therefore be included in the circuit to
ensure that this voltage is not exceeded.

MOUNTING POSITION
The tube may be mounted in any position except screen
downward with the axis at an angle of less than 50° to the
vertical.

EXTERNAL CONDUCTIVE COATING
This tube has an external conductive coating designated M,
which must be connected to chassis. The capacitance of
this coating to the anode may be used to provide smoothing
for the E.H.T. supply.

SPARK TRAP
An internal spark trap, which must be connected to chassls,
prevents flash-over between anode and grid within the tube.

CAPACITANCES
Cg_all 6.3 unF
Cr_all 6.3 upF
ca M 450 pueF

MWé-2
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VALVE DATA
PREFERRED TYPES

J OSCILLOSCOPE AND PICTURE TUBES

MW6.2 SCREEN Metal-backed

(contd.) LUMINESCENT COLOUR
White.
The picture diameter must not exceed 57.5 mm

FOCUSING AND DEFLECTION
Magnetic

The number of ampere-turns required for focusing at
Va=25KV and with an air-gap of 11 to 13 mm in the
magnetic circuit is 920,

The inner diameter of the focus coil should be 27.5 mm,
and provision should be made for adjusting in through
2.5 to 3° in both the horizontal and vertica! directions for
picture centering.

The deflection angle is 38°
TYPICAL OPERATING CONDITIONS

Va 25 KV
la av) 100 nA
*V, for cut-off —40 to -90 v

*In no circumstances must the grid be allowed to become
positive with respect to the cathode

LIMITING VALVUES
Va max. 25 KV
**V) _x max. 4125 \'

** |t is necessary to ensure that this value is not exceeded
during the warming up period immediately after
switching on.

& )h BASE : DIMENSIONS
\ L =268 mm

i D= 65mm
PP N7

MW?22-14 Television picture tubes with 9 in. diameter screen.
Mw22_|4cThese tubes are suitable for series operation

MW22-17 HEQTE.';V I 0.3A

MW22-18 Important Note.—The heater voltage must not exceed
8.5 V when the supply is switched on. If the heater is
connected in series with the heaters of other valves
a current limiting device should be included in the
circuit to ensure that this voltage is not exceeded.

CAPACITANCES Cg_all <10 upF
Ck_all <10 p.p.F
Cag M 1,000 ppF

-
[Mullard]
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VALVE DATA
PREFERRED TYPES

4

OSCILLOSCOPE AND PICTURE TUBES J

EXTERNAL CONDUCTIVE COATING MW22-14
Types MW 22-14 and MW 22-18 have an external conductive ,
coating designated M which must be earthed. The capaci-szz'lw
tancT Cag~M may be used to provide smoothing for the EHT MW22+|7
supply.

Types MW 22-14C and MW 22-17 have no external con- MW22-18
ductive coating (contd.)

FLUORESCENT COLOUR
White

FOCUSING AND DEFLECTION Magnetic

With the centre of the deflector coils 204 mm from

the centre of the screen, the deflection sensitivity at

Va,=7 KV is 0.08 X L mm/gauss.

Where L=length of the electron path through the
field of the deflector coil in mm,

TYPICAL OPERATING CONDITIONS

Vaq 70 KV
Va1 200 \A
*Vg, for cut-off —40 v
Focusing ampere-turns 650 approx.

*In no circumstances must the grid be allowed
to become positive with respect to the cathode.

LIMITING VALUES

Vag max. 9.0 KV
Va; max. 400 v
lsg max. 100 rA
Vh_x max. 150 v

DIMENSIONS : L=376 mm D=230 mm

BASES :

MW 22-14 MW 22-17
MW 22-14C MW 22-18
B8G (115) B12A (116)

Television picture tubes with 12 in. diameter screens MW3l-14C

HEATER MW3lI-17
Vp 63V 1,03 A, Suitable for series operation, MW31-18
D.C. or A.C.
Note.—The heater voltage must not exceed
8.5 when the supply is switched on. If the heater is
connected in series with the heaters of other valves
a current limiting device should be included in the
circuit to ensure that this voltage is not exceeded.
()
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VALVE DATA
PREFERRED TYPES

J OSCILLOSCOPE AND PICTURE TUBES

MW31-14C CAPACITANCES

MW 31-17

MW 31-18
{contd.)

B
Cx-all 7117}
g M 2,000 puF

EXTERNAL CONDUCTIVE COATING

Type MW 31-18 has an external conductive coating designated
M, which must be earthed. The capacitance caz-m may be
used to provide smoothing for the E.H.T. supply.

Types MW 31-14C and MW 31-17 have no external
conductive coating

FLUORESCENT COLOUR
White

FOCUSING AND DEFLECTION Magnetic

With the centre of the deflector coils 292 mm from the centre
of the screen the deflection sensitivity at Va,=7 KV is
0.08 x L mm/gauss.

Where L=length in mm of the electron path through the
field of the deflector coil.

TYPICAL OPERATING CONDITIONS

Va, 7.0 KV

Vax 200 \4
*Vg, for cut-off —40 \'

Focusing ampere-turns 650 approx.

*In no circumstances may the grid be allowed to
become positive with respect to cathode.

LIMITING VALUES

Vaqe max. 9.0 KV
Va, max. 400 v
lag max. 175 @A
Vh-k max. 150 \"

DIMENSIONS : L=465mm D=307 mm

BASES :

MW 31-14C MW 3117

BSG (115) MW31-18
B12A (116)
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PREFERRED TYPES

GAS-FILLED TRIODES AND TETRODES K

GAS-FILLED TRIODES AND TETRODES

Type Description Page
EN31 Thyratron for use in H.F. Time Bases and Control Equipment... 168

1267 Cold-cathode Gas-filled Triode ... ... 168
2D21 Gas-filled Tetrode Primarily intended for use in Relay or Grid
Controlled Rectifier Circuits . 60
(I
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VALVE DATA
PREFERRED TYPES

K GAS-FILLED TRIODES AND TETRODES

EN 31 Thyratron for use in H.F. time bases and control equipment
HEATER
Vo 63V In I3A
CAPACITANCES
Cin 6.1 puF
Cout 4.2 ppF
Ca_g 2.3 p,p.F
Cg-h 1.5 y.p.F
OPERATING CONDITIONS
As triode
Va_g (pk) Max. 1,500 v
Vg (pk) Max. 1,000 \')
ls max. 10 mA
Ia pk. max. 750 mA
Rg min. 750 Qv
Rg max. 0.75 M Q
*Vh_x Max. 100 \4
Valve voltage drop 33 v
Control ratio 35
Max. operating frequency 150  Kcfs
*Cathode always positive with respect to heater.
As half wave rectifier (grid connected to cathode)
Ve max. 350 \Y
lout Max. mA
Min. limiting resistance 100 Q
Max. reservoir capacitance 6 uF
Vh..x max. 100 v
BASE : DIMENSIONS :
Octal L=114 mm
D=42 mm
1267 Cold-cathode gas-filled triode
CHARACTERISTICS
Max. operating anode voltage (starter
anode connected to cathode) 225 vV
Min. starter anode-cathode breakdown
voltage 70V
Max, starter anode—cathode breakdown
voltage 9% Vv
Max. starter anode current for anode
breakdown (Va=140 V) 100 pA
Starter anode to cathode voltage drop 60 V
Anode to cathode voltage drop 70 V
Max. peak cathode current 100 mA
Max. D.C. cathode current 25 mA
BASE : Octal DIMENSIONS : L=100 mm D=31 mm
Cathode to Pin 2 Anode to Pin 5 Grid to Pin 7
(G
Mullard
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VALVE DATA
PREFERRED TYPES

GAS FILLED TRIODES AND TETRODES

Gas-filled tetrode primarily intended for use in relay or 2D21
rid controlled rectifier circuits
HEATER
Min. Av, Max.
Vi 5.7 6.3 6.9 v
In(Vy=6.3V) 0.54 0.6 0.66 A
Suitable for use on either D.C. or A.C.

Heating time 10 secs.

CAPACITANCES
Measured without external shield
Ca_py 0.03 puF
Cin 25 ppF
Cout 1.6 ppF
CHARACTERISTICS
Anode voltage drop 8 v

Grid | control ratio (Rg;=0Q Vg,=0 V) 250 approx.
Grid 2 control ratio (Rg; =0 Q Vga=0V) [,000 approx.

TYPICAL OPERATING CONDITIONS
For relay applications

Anode voltage (r.m.s.) 400 \
Grid 2 voltage 0 v
Grid 1 voltage (D.C.) -6 \
Grid | signal voltage (pk.) A
Grid | circuit resistance 1.0 MQ
Anode circuit resistance* 2,000 Q

*Sufficient resistance must be used to avoid exceeding
the limiting current values.

LIMITING VALUES

Peak anode voltage : Forward max. 650 \
Inverse max. 1,300 A
Grid 2 voltage :
Peak before anode conduction max. -100 \
*Average during anode conduction max. -10 A
Grid | voltage :
Peak before anode conduction max. -100 Vv
*Average during anode conduction max. -I0 \
Cathode current : Peak max. 0.5 A
*Average max. 0.1 A
Surge for 0.1 second max.10 A
Grid 2 current : *Average max. 0.0! A
Grid | current : *Average max. 0.01 A
Peak heater-cathode voltage :
Heater negative max. 100 v
Heater positive max, 25 v
Ambient temperature range -75 to 490 °C
*Averaged over any 30 second Interval.
BASE : DIMENSIONS :
B7G L=54mm
D=1I9 mm
(R
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