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PREFACE

In the past the service engineer has been rather overlooked when valve
and tube data have been published. Either he has had to be content with
very brief tables of ‘characteristics’ which often bear no relation to
practical conditions of operation, or he has been overwhelmed with
complex information originally aimed at the equipment designer and which
appears to surround each type with a considerable number of mysterious
and seemingly unnecessary limitations. The ‘Mullard Maintenance
Manual’, having been prepared with the aim of providing the service
engineer with the information most useful to him in repairing and main-
taining radio and television receivers and amplifying equipment, is
intended to supplement the ‘first-aid’ information given in the Mullard
Wall Chart (1954/5 edition). Whilst designers will undoubtedly find this
manual of assistance for general reference purposes they are recommended
to use the Mullard Technical Handbook, available on a subscription basis,
when designing their equipment, Details of the handbook Service are
available upon request,

The manual is divided into two main sections - receiving valves and
television tubes. Fach section commences with a comprehensive index
listing both Mullard and other manufacturers’ types. This index gives the
recommended Mullard replacement where one is available and indicates
the page numbers in the data section of the Mullard types and information
on replacements. In addition to that on current types, information on
obsolete Mullard valves and tubes likely to be encountered when servicing
older receivers, is included in the data section.

In presenting the data, the conventional letter symbols have been used
in order to save space. These symbols are listed on a linen fold-out at the
back of the manual.

Whilst every care has been taken in the compilation of the information
contained in this manual, particularly in the selection of suitable replace-
ments for other manufacturers’ types, Mullard Itd. cannot accept
responsibility for the accuracy thereof. It should be noted particularly that
the fact that a Mullard direct replacement is given for another manu-
facturer’s type does not imply that the reverse process will operate satis-
factorily in all cases. In preparing the list of ‘Other Equivalents’ in the
comprehensive index, only types listed by other manufacturers as equiva-
lents and indicated by them as available have been included. It is important
that wherever possible, when dealing with another manufacturer’s types,
the manufacturer’s catalogue should be referred to for operational details
or special limitations,

The information contained in this book is under constant Teview, parti-
cularly from the viewpoint of new and obsolete types. Further information
on Mullard valves and tubes can be obtained from the Technical Service
Department.
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REFERENCES AND NOTES

¥ Valves having a different heater current, and therefore not
direct replacements in a.c./d.c. receivers.

Where necessary, the name of the manufacturer is indicated in
bracketed italics immediately following the valve type number.
Examples: AC/DD (EM), DD6 (C), PT4 (F).

C Cossor

EK  Ekco

Ediswan Mazda

F Ferranti

H Hivac

M  Mullard

MO Marconi Osram

T Tungsram.

The basing diagrams given in the data sections are viewed
from the underside of the base.

VALVE EQUIVALENT LIST

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

AlIB
Al1C
AlID
A20B
AZ3A
A27D
A30D
A36A
A36B
A36C
A40M
A50A
AS50B
AS0M
AS50N
A50P
A70B
A70C
A70D
ATOE
AS0A
A430N
ABI

AB2
ABCI
ABLI
AC/DD (EM)
AC/DD (H)
AC/DDT
AC/HL
AC/HL/DD
AC/HP
AC/P
AC/PEN
AC/Q
AC/Qa
AC/SG
AC/SGVM
AC/SH
AC/SL
AC/SIVM

IW4-350
TW4-500
IW4-350
2D4A
TDD4
PEN4DD
354V

See Page 212
TH4B
TH4B
SP4

SP4B

VP4B
PEN4VA
PENA4
PENA4
PENB4

FC4

354V

See Page 243
See Page 243
See Page 208
See Page 174
See Page 243
2D4A
TDD4

354V

TDD4

SP4

See Page 92
PEN4VA
See Page 186
See Page 138
See Page 204
Sece Page 204
SP4

R2, R42, 1867
MU14, R3, UUS, 431U
R2, R42, 1867

DDL4, V914
AC/HL/DD, DDT

AC/HL, 4IMHL

41STH

41STH

AC/THI, 4THA

AC/SG/VM

MS/PEN, SPT4A

MS/PENB

AC/VP1, MVS/PEN, VPT4
MVS/PEN

AC/VP2, MVS/PENB
AC/PEN, MP/PEN, 7A2

PT4 (F), A3, 42MP/PEN
AC2PEN, PT4 (F), 42MP/PEN
AC4PEN ;
VHT4, 15A2, 41MPG

DDL4, D41

MHD4

MH4, 41MHL

DDT, MHD4
MS/PEN, SPT4A

14, 41MP

MKT4, MP/PEN, 7A2

MS4B
MS/PEN, SPT4A
VPT4




Valve Mullard Other
| Type Direct Equivalents
| Equivalent
! AC/S2 SP4 MS4B, MS/PEN, SPT4A
| AC/S2PEN See Page 204 | MS/PEN
AC/TH1 TH4B X41
AC/THIA See Page 212 | THA41
AC/TP = —
AC/VH — —
AC/|VP — MVS/PEN
AC/VPB VP4B —
AC/VP1 See Page 238 | MVS/PEN
ACIVP2 VP4B MVS/PENB
AC/VS — —
AC/Y See Page 175| —
AC/Z © PENA4 PT4 (F), 42MP/PEN
AC/ZDD See Page 174 | PT4D, 420T/DD
AC2HL — —
AC2PEN PENA4 KT41, PT4 (F), TA3, 42MP/PEN
AC2PENDD See Page 174 | PT4D, 420T/DD
AC4PEN PENB4 —
ACSPEN — PTi0
AC5SPENDD — —_
ACO42 See Page 43 2P, PA20
| ACO44 ACO44 LP4, PP3/250, PX4, 4XP
| ACO54 See Page 44 —
{ ACO64 See Page 45 —
| ACO34 See Page 45 _—
ACOB84N See Page 45 —
! AC104 See Page 46 | —
| AF2 e —_
i AF7 See Page 204 | —
AK2 See Page 156 | —
AlL4 See Page 179 | —
ALS See Page 180 | —
AL60 See Page 47 —
APP4A ‘PEN4VA AC/PEN, MKT4
APP4As See Page 175| —
APP4B PENA4 AC2PEN, KT41, PT4 (F)
APP4Bs See Page 179 | —
| APP4E PENB4 —
il APV4 TW4-350 MU14, R42, 1867
: AS4120 SP4 AC/SG, MS/PEN, MS4B, SPT4A
AS4125 — AC/SG/VM
AXS50 See Page 47 —
AZ1 AZ1 —_

AZ2

AZ3
AZ31
AZ32
AZ50

B36

B65

BI52
B228
B309
B319
B329
B339
B719/ECC85
BVA211
BVA214}
BVA215 [
BVA216 J
BVA243
BVA246
BVA247
BVA264
BVA265
BVA266
BVA267
BVA274
BVA275
mes}
C10B
Cc20C
C23B
C21D
C30B
C36A
C36C
C50B
C50N
C70D
C80B
CBi

CB2
CRBC1
CBL1

Mullard Other

Direct Equivalents
Equivalent
See Page 48 —
See Page 48 —
AZ31 U143
See Page 49 —
See Page 49 —
12SN7GT —
6SNTGT —
ECCS1 B309, 12AT7
PM2HL —
ECCS81 B152, 12AT7
PCC84 TAN7, 30L1
ECC82 12AU07
ECC83 12AX7
ECC85 6AQ8
DW4-350 R4

or
1W4-350 —
EF39 —
EL33 —
ECH35 =
URIC CY1C
See Page 83 —
See Page 85 202DDT
See Page 50 —_
HL13C 4D1
TH21C TH2321, 202STH
— TH2321, 302THA
SP13C 8D2
See Page 116 | VP1322, 9D2, 13VPA
See Page 52 D6
FC13C 15D1
See Page 83 ==
See Page 83 —
See Page 85 —
CBL1 =

()
Md Page 7




Valve

Type

Mullard
Direct
Equivalent

Other
Equivalents

CBL31
cCc2
CCH35
CF1
CF2
CF7
CK1
CL4
CL6
CL33
CYl
CYIC
CY2
CY31
CY32

D1
D4
D41
D42
D43
D63
D77
D152
D400
D1300
DA
DA30
DA40
DA41
DASO
DAC1

DAC32 (Cl)

DAC32 (Met)
DAF91
DAF96
DCC3%0

DD4

DD4s

DD6 (C or F)
DD6

DD6ds |

CBL31
HL13
CCH35
SP13
VP13A
SP13

FC13

CL4

See Page 51
CL33

CY1

URIC

See Page 53
CY31

See Page 54

See Page 79
. 354V
2D4A

EB34*

EB91

EBS1

2D4A

See Page 83
See Page 162

DASO

See Page 55

{] H5G
DAC32 (C])

DAC32 (Met)

DAF91

DAF96

DCC50
2D4A

EBS1
See Page 83

See Page 243 |

AC/HL, MH4, 4IMHL
DDI4, V914

6H6G/GT

DD6 (C or F), D152, 6ALS, 6D2
DD6 (C or F), D77, 6AL5, 6D2
DDL4, D41

4D]

1A3, 1D13

HD14

1H5GT

ZD17, 1FD9, 1FD9/185, 185
1AHS3, 1FD1

3AS '

DDL4, D41, V914

D77, D152, 6ALS5, 6D2

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

DD13
DDI13s }
DD41
DD465
DD620
DDAl
DDL4
DDPP4B
DDPP4Bs
DDPP4M
DDPP6B
DDPPGBs
DDPP39
DDPP39M
DDPP39%s
DDT
DDT2
DDT4
DDT4s
DDT6s
DDTI13
DDTI13s
DDT215
DDT220
DF1
DF33
DF64
DF66
DF70
DF91
DF92
DF96
DH42
DH63
DH63 (Met)

- DH76

DH77
DHT77/6AT6
DH81
DHI01
DHI107
DHI142
DHI147

b

See Page 83

See Page 243
See Page 83
2D4A
2D4A
See Page 174
See Page 174
PEN4DD
See Page 91
EBL1
See Page 50
See Page 50
CBL1
See Page 208
TDD2A
TDD4
See Page 208
See Page 85
See Page 85
See Page 85
See Page 207
TDD2A
See Page 59
DEF33
DF64
DF66
DF70
DF91
DF92
DF%6
TDD4
6Q7G
6Q7GT

EBC90

See Page 87
See Page 221
See Page 221
UBC41

EBC33

DDL4
D41, V914
AC2PENDD, DN41, PT4D, 420T/DD

AC/HL/DD, MHD4, H4D
H2D, 210DDT
AC/HL/DD, MHD4

202DDT

H2D, 210DDT

INSGT

W17, 1F3/1T4, 1F3, 1T4
1F2, 1F2/1L4, 1L4
1AJ4, 1F1
AC/HL/DD

6AT6
7B6

10LD3, 141DDT
OM4

T ST




Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

DH149

DHI150
DH719/EABCS0
DKI

DK32

DKol

DK92

DK96

DL2

DL33

DL35

DL63
DLé4
DL66
DL68
DL71
DL72
DL74M
DL82
DLI1
D192
DL93
DL9%4
DL96
DL145
DM70
DN41
DN143
DO24
DO26
DO30
D042
DPé61
DP435
DP4480
DT3
DTBO}
DT41
DT436
DT1336
DTU1

See Page 254
EBC41
EABCS0
See Page 63
DK32
DK91
DK92
DK36

See Page 67
DL33
3Q5GT
DL35
1C5G
EBC33*
DL64
DL66
DL63

DL71

See Page 71

See Page 71
DL32

DL93

D194

DL9%6
DM70

See Page 174
EBL21

See Page 76
See Page 76
See Page 76
PEN4DD |
EF95
PEN4DD
See Page 50

See Page 79

TDD4
TDD4
See Page 85

See Page 85

7C6

6LD3, 62DDT

6AKS, 6T8

1A7GT

X17, 1C1, 1CI/IRS, IR5
X18, 1AC6, 1C2

1AB6, 1C3

Ni6
Ni14

DHI147*%, OM4*, 6R7G

1S4

N17, 1P10, 1P10/354, 354

3A4

N19, 1PI1, 1P11/3V4, 3V4
1P1, 3C4

10LD11

1M1, 1M3

AC2PENDD, PT4D, 420T/DD

PP5/400, PX25

DA30

6AKS

=

AC/HL/DD
202DDT
202DDT

Mullard
Direct
Equivalent

Other
Equivalents

DW2
DW3
DW4
DW4-350
DW4-500
E235
E446
E447
EAS50
EABI1
EABC80
EAC91
EAF41
EAF42
EB4
EB34
EB41
EB91
EBC3
EBC33
EBCA41
EBC90
EBF2
EBF32
EBF80
EBL1
EBL21
EBL31
EC31
EC50
EC52
EC53
EC54
EC90
EC91
ECC31
ECC32
ECC33
ECC34
ECC35
ECC40
ECC81
ECC82

DW2

DW4-350

DW4-500

DW4-350

DW4-500

PM202

SP4

EAS50

See Page 80
EABC80
EACS1

See Page 81
EAF42

See Page 82
EB34

EB41

EBA1

See Page 84
EBC33
EBC41
EBC920

See Page 87
Sce Page 88
EBF80
EBLI1
EBL21
EBL31
EC31

See Page 92
EC52
EC53
EC54
EC%0
EC91
See Page 95
ECC32
ECC33
ECC34
ECC35
ECC40
ECCS81
ECC82

506BU, 1821
R2, R4

R3, Ul4, 1561
R4

Ul4, 1561

SDé61, 6D1 (EM)

DH719/EABCS80, 6AKS, 618

WD150
D63*, 6H6G/GT*

DDé (C or F), D77, D152, 6AL5, 6D2

DH63*, DH147, OM4
DH150, 6LD3, 62DDT
DH77, DH77/6AT6, 6AT6

ZD152, 6N8

DNI143

L77, 6C4
6AQ4, 6134

6SL7GT

B152, B309, 12AT7
B329/12AU7, 12AU7

4

e

e e ——




Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

Mullard
Direct
Equivalent

Other
Equivalents

ECC83
ECC85
ECC91
ECH?2
ECH3
ECH4
ECH21

ECH33

ECH35
ECH41
ECH42
ECHS81
ECL80
EE50
EF2
EF5
EF6
EF8
EF9
EF22
EF36
EF37
EF37A
EF38
EF39
EF40
EF41
EF42
EF50
EF54
EF355
EF80
EF85
EF86
EF91
EF92
EF93
EF95
EFMI
EH2
EK2

ECC83

ECC85

ECC91

See Page 102

ECH3

See Page 104

ECH21

CCH35
(a.c./d.c.)

ECH35 (a.c.)

ECH35

See Page 106

ECH42

ECHS81

ECLS0

See Page 110

See Page 111

EF9

See Page 112

EF9

EFS

EF22

EF36

EF37A

EF37A

EF39

EF39

EF40

EF41

EF42

EF50

EF54

EF55

EF80

EF85

EF86

EFS1

EF92

EF93

EF95

See Page 126

See Page 127

EK2

Page 12

B339, 12AX7
B719/ECCS85, 6AQ8
6J6

X143

OM10*%, X61M, X147

X150, 6CI10, 62TH
X719, 6AI8
LN152, 6ABS

OM5B
W147

OM6, W147
W150, 62VP
Z150

635PT

7152, Z719, 6BX6

W719, 6BY7

Z729, 6267

SP6, Z77, 6AM6, 6AM6/8D3, 6F12 -
VP6, W77, 6CQ6, 9D6

W727/6BA6, 6BA6

6AKS

EK3
EK32
EK90
EL2
EL3
EL3N
EL5
EL6}
EL31
EL32
EL33
EL35
EL36
EL37
EL38
EL38M
ELAI
EL42
EL50
ELS81
EL84
EL90
EL91
EL820
EMI
EM3
EM4
EM34
EN31
EY51
EY86
EY91
EZ1
EZ2
EZ3

EZ35

EZ40
EZA1
EZ80
EZ90
FC2
FC2A

See Page 128
EK32

EK20

EL2

See Page 130
See Page 134

See Page 131

EL31
EL32
EL33
See Page 135
See Page 136
EL37
EL38
EL38
EL41
EL42
See Page 142
ELB81
EL84
E190
EL91
EL820
See Page 147
See Page 147
EM4
EM34
EN31
EY51
EY86
EY91
See Page 151
See Page 151
See Page 151
[EZ35
'L 6X5GT
EZ40
EZ41
EZ30
EZ90
FC2

FC2A

X727/6BE6, 6BE6

N147, 6AG6G

KT66
6CN6

6CN6

N150, 67PT

NI151

6CJ6

N709, 6BQ5
N727/6AQ5, 6AQS
N77, N144, 6AMS, 7D9

6CD7, 64ME

R12, SU6L, U43, U151, 6X2

U147
U150, 66KU

6V4

U78/6X4, 6X4
X22, 210PG
VHT2A




Mullard
Direct
Equivalent

Other
Equivalents

FC4

FC13

FCI13C
FC141
Fw4-500
FW4-800

FY

G431

G470

G2080 (P base)
G2080 (5-pin)
G4120
G4120N
GDT4B
GDT4C
GN24

GUS0

GZ30

GZ32
H2
H2D
H4D
H63
H141D
H210
HAD
HBC30
HBC91

HD14

HD22
HD23
HD24
HF93
HK90
HL2
HL2K
HL4+
HLA4g
HL4sgs
HLI13 (H)
HL13 (M)

FC4
FC13
FC13C
See Page 64
FWw4-500
FW4-800
PM24M
DW2
DW2
CY1
URIC
DW4-500
TW4-500

DwW2
RGI1-240A
GZ30
S7ZAGT
GZ32
PM2HL
TDD2A
See Page 208
See Page 55
PM2HL
See Page 85
HBCS0
HBC91
"1H5G
{DAC32 (Cn
TDD2A
TDD2A
TDD2A
HF93
HK90
PM2HL
PM2HL
354V
See Page 265
See Page 265
See Page 162

MX40, VHT4, 15A2, 4IMPG

15D1

U18/20, 45TU
U18/20

PT41

1821

1821

CYI1C
1561
UUS, 431U, 1861

506BU, 1821

RS2, 5Z4GT

54KU

210HF

210DDT
AC/HL/DD, DDT
6F5G

11D3
12AT6
12AV6

H2D

H2D

H2D, 210DDT
12BA6

12BE6

210HF

AC/HL
MH4

HLI13

i

i Mullard I

Valve
Type

Mullard
Direct
Equivalent

HLI13 (T)
HLI13C
HL13s
HL21DD
HL22
HL23
HL23DD
HL41
HL41DD
HL42DD
HL92
HL133
HL133DD
HL210
HIL1320
HI/DD1320
HLA2
HLBI1
HP2
HP13
HP13s

HP210nc (4-pin)
HP210nc (7-pin)

HP215 (H)
HP410Ic
HP4105
HP4106
HP4106¢c
HP4115¢c
HR1
HR2
HR210
HVR1
HVR2
HVR2A
HYS0
w2
TW2A
IW3
Iw4
IW4-350
IW4-500
K23A

Other
Equivalents

HL13C
HL13C
HL13

TDD2A
Sec Page 189
See Page 189
See Page 167
See Page 265
See Page 208

HLS2
See Page 162
See Page 85
PM2HL
HLI13C

See Page 85
354V

See Page 189
See Page 171
See Page 239
VPI3A

See Page 203
Sp2

See Page 203
SP4

PM2HL

See Page 163
HVR2

See Page 164
HYS0

See Page 165
IW4-350
IW4-350
IW4-500
IW4-350
IW4-500

See Page 207

4D1

H2D, 210DDT

210HF
4D1
11D3

AC2HL, 4iIMHL

210HF

SPT2, 721
722

721

SPT4A
VPT4 (5-pin)
VPTA4 (5-pin)
VPT4 (5-pin)

35W4
1881

R2, R42, 1867
MU14, R3, UUS, 431U

R2, R42, 1867

MU14, R3, UUS, 431U




Valve Mullard Other
Type Direct Equivalents
Equivalent
K23B TDD2A H2D, 210DDT e
K30A PM2HL 210HF B
K30B See Page 189 | 210LF -
K30C PM2HL 210HF
K30D PM2HL 210HF _..
K30G See Page 170 | L2 (F), 220PA
K30K PMZHL 210HF e =
K33A See Page 171 | — |_
K40B See Page 190 | —
K40N PMI12M VS2, 2158G i __
K50M See Page 168 | VP210, 210VPT
K50N VP2B — i
K70B PM22A PEN220, PT2, 2200T
K70D PM22D — “
K77B QP22B 240QP -
K80A FC2 210PG -
K80B FC2A VHT2A =
K435-10 ACO44 LP4
KBC32 KBC32 -~ 2
KCF30 = — .
KF35 KF35 — >
KK2 See Page 155 — g _ I
KK32 KK32 —
KLA4 See Page 192 | —
KL35 KL35 == . b
KLL32 KLL32 —_ ———
KT2 PM22A PEN220, PT2, 2200T |
KT24 PM22A PT2, 2200T ¥ | B
KT32 25L6GT — = 2
KT33C == =
KT36 — — =
KT41 See Page 179 | AC2PEN, 7A3, 42MP/PEN L
KT42 PEN4VA AC/PEN, MP/PEN, 7A2 =)
KTd4 = — A
KT45 — o
KTél Sce Page 134 | 6AG6G, 6P25 ———
KT63 6F6G 6F6 -
KT66 EL37 6L6G
KT71 — — -
KT76 — —
KT81 — == o
KTI101 - . — 3
KTW61 See Page 251 | — S T
[ 5= SN
al s
Fage 16 A

Valve Mullard Other
Type Direct Equivalents
Equivalent
KTWe6IM See Page 251 | —
KTWG63 See Page 251 —
KTW74M — —
KTZ41 — —
KTZ63 See Page 250 | —
12 (EM) PM2HL 210LF
12 (F) See Page 170 | 2I10LF
L2/B PM2HL 210HF
1.2/DD See Page 207 | —
L4 See Page 92 AC/P, 41MP
121 PM2HL 210LF
121/DD TDD2ZA H2D, 210DDT
L63 6J5G —
L77 EC90 6C4
L210 PM2HL 210LF
1.D210 See Page 189 | —
L12 PM2HL 210HF
LI2s See Page 189 | —
LL4 See Page 92 L4, 41MP
LNI152 ECLS80 6ABS
LIN309 PCL83 —
LP2 (MO) See Page 170 | L2 (F), 220PA
LP2 (F) PM202 230XP,
i]lzjzg ACO44 PP3/250, PX4, 4XP
a2 ls;éc Page 170 | L2 (F), 220PA
el K F80 i{\& 30C1
ME91 == < 4
MH4 354V AC/HL, 41MHL
MH41 —_ ACZ[—[L’
MH4105 = MX40
MHD4 See Page 208 | AC/HL/DD, DDT, H4D
iﬂ{%‘l See Page 265 | AC/HL ' '
i B PEN4VA AC/PEN, MP/PEN, 7A2
M See Page 92 AC/P, 14, 41MP
MP4106C = oIl
ME/PEN B—E T MYVS/PEN, VPT4
NiE] PF,{\I ; A AC/PEN, MKT4, 7A2
MET4 = VA AC/PEN, MP/PEN, 7A2
NSIE =2 AC/SG, MS/PEN, SPT4A
R1SC TA s MS/PEN, SPT4A
MSCA = AC/SG, MS4B, MS/PEN, SPT4A
AC/SG, MS4B, MS/PEN, SPT4A
(Y
[Mullard]

X Page 17




Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

MSP4
MSP41
MS/PEN
MS/PENA
MS/PENB
MU12
MUI12/14
MUI14
MV/SG
MVS/PEN
MVS/PENB
MX40

N14
N15

SP4
SP4
SP4
See Page 204
[W4-350
IW4-500
1W4-500

See Page 238

IDLBS

L 1C5G

See Page 67

{DL33
3Q5GT

DL92

See Page 74

DL%

See Page 183

See Page 175

PENA4

See Page 133

EL37

EL91

UL41
EL91
EL33
EL41
EL42
PL81
PL83
PL82
PL83
PL82

MS/PEN, SPT4A

SPT4A

MS/PEN, SPT4A
R2, R42, UUS, 1867
431U

R3, UUS, 431U
AC/SG/VM
AC/VP1

AC/VP2

15A2, 41IMPG

1P10, 1P10/354, 354
3Q4
1P11, 1P11/3V4, 3V4

TAZ

AC2PEN, PT4 (F), 7A3, 42MP/PEN

KTao
N144, 6AMS5, TD9

451PT

N77, 6AMS, TD9
10P13

6AG6G

67PT

21A6, 21A6/P181
N309, 15A6
N329, 16A5
NI153/15A6
N154, 16A5

()

Page 18

A

Mullard
Direct
Equivalent

N709
N727/6AQ5
0202

0406

01307 (P base)
01307 (7-pin)
OA60

0A61

0A70

OoM1

OoM3

OM4

OM5

OMSA
OM3B

OM6

OM7

OM9

OM10

OP41
OP42
P2
P12-250
P27-500
P41

P61
P220 (T)
P220 (EM, H)
P220A
P225 (5-pin)
P240
P435
P440N
PA41N
P495
PAIl
PA20
PBI
PCC84
PCFS0
PCF82

ELS84
ELS0

Other
Equivalents

6BQ5
6AQ35

FC2
FC4
FC13
FC13C
0A60
0A6l
OAT0
CY31
EB34
EBC33
EF36
EF37A
EF37A
EF39
EF39
EL32

[ CCH35

(ac/dc)
ECH35 (ac)

PENB4
PENA4
PM202
ACO#4

See Page 195
See Page 170
PM202
PM22A
PM202
PM24M
PEN4VA
PEN4VA
PENA4

See Page 43
See Page 170
PCCB4
PCFR80

VHT4

INEB7
1N88

6H6G/GT*
DH147
OMS5B
OM5B

W147
oOM6, W147

X147*

ACAPEN
AC2PEN, PT4 (F)
230XP

LP4, PP3/250, PX4
PP5/400, PX25

L2 (F), 220PA

230XP

PEN220, PT2,2200T
220PT

PT41

PT4 (F)

41MXP

2P

L2 (F), 220PA
B319, 7AN7, 30L1
L.Z319, 8A8, 30C1
9Us

()
Mullard
v




|
r

|
|
|
i
|
|

Valve Mullard Other
Type Direct Equivalents
Equivalent
PD220 See Page 171 | —
PEN4DD PEN4DD —_
PEN4V See Page 175| —
PEN4VA PEN4VA AC/PEN, MKT4, MP/PEN, 7A2
PEN4VB PENA4 AC2PEN, KT41, PT4 (F), 7A3,
42MP/PEN
PEN13C — —_
PEN24 See Page 170 | —
PEN25 See Page 170 | —
PEN26 See Page 177| —
PEN36C See Page 177| 7D6
PEN40DD See Page 178 | —
PEN44 See Page 180 | —
PEN45 _ —
PEN45DD — —
PEN46 — —_
PEN220 PM22A KT2, PT2, 2200T
PEN230 Seg Page 192 | —
PEN231 PM22D —
PEN383 — —
PEN384 —_ —
PEN428 PEN428 —
PEN453DD — —
PENG50 See Page 179 | —
PEN1340 — TD8
PEN3520 See Page 52 D6
PENAI1 PM24M PT41
PENA4 PENA4 AC2PEN, KT4l, PT4 (F), 7A3,
42MP/PEN
PENBI1 PM22A KT2, PEN220, PT2, 2200T
PENB4 PENB4 ACAPEN
PENDD4020 See Page 50 —
PL33 PL33 =
PL38 PL38 —
PL38M PL38M — -
PLE1 PL81 N152, 21A6, 21A6/PL81
PL82 PLB2 N154, N329, 16A5
PL83 PL33 N153, N309, 15A6
PL820 PL320 —
PMIA PM2HL 210HF
. PMIHF PM2HL 210HF
PMIHL PM2HL 210HF
PMILF See Page 186 | —
Paga 20 '\Y/

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

PM2
PM2A
PM2B
PM2BA
PM2DL
PM2DX
PM2HL
PMI12
‘PMle}
PMI2M
PM22
PM22A
PM22D
PM24
PM24A
PM24B
PM24C}
PM24M
PM202
PM252
PP2
PP2s
PP3-250
PP4
PP4s
PP5-400
PP6As
PP6BG
PP6Bs
PP34
PP34s
PP35
PP36
PP220
PT2
PT4 (F)
PT4 (MO)
PT4D
PTI0
PT25H
PT41
PT240
PTZ

See Page 186
See Page 187
See Page 187
See Page 188
PM2HL
PM2HL
PM2HL

See Page 150

PMI1ZM
See Page 191
PM22A
PM22D
See Page 193
PM24A

See Page 194

PM24M
PM202

See Page 196
PM22A

See Page 192
ACO44
PM24M

See Page 195
EL2

EL33

See Page 134
See Page 52
See Page 52
See Page 52
See Page 52
PM202
PM22A
PENA4
PM24M

See Page 174

PM24M
See Page 192
See Page 52

220P
L2 (F), 220PA

210HF
210LF

221
V52, W21, 2158G

220PT
KT2, PEN220, PT2, 2200T

- PT41

230XP

PEN220, PT2, 2200T

LP4, PX4, 4XP
PT41

PX25

N147, 6AG6G

KT2

KT2, PEN220, 2200T
AC2PEN, 7A3, 42MP/PEN
PT41

AC2PENDD, 420T/DD
AC5PEN




Mullard
Direct
Equivalent

Other
Equivalents

PV4
PV29s
PV30
PV30s
PV495
PV4200
PVBGs
PX4
PX5
PX25
PX41
PX230
PY3l
PYS0
PYS1
PY$2
PY$3
PZ30
QP21
QP22A
QP22B
QP25
QP230
QP240 (H)
QP240 (EM)
QPT2
QS83/3
QV05-25
R1

R2

R3

R4

DW4-350
See Page 235
See Page 235
See Page 235
DW2
DW4-500
See Page 152
ACO44

ACO44
PM202

PY31

PY80

PY81

PY82

PZ30

See Page 200
See Page 199
QP22B

See Page 200
QP22B

Sec Page 200
See Page 200
See Page 200
85A2
QV05-23
See Page 78
1W4-350
1W4-500
DW4-350
DW4-500
EY51

EY351

PZ30

DW4-500
IW4-350
See Page 157

R4

506BU, 1821
1561

LP4, PP3/250, 4XP
PX25

PP5/400

LP4, PX4, 4XP

P2

U152, 19X3
U153, 1773

U154, U319, 19Y3
R14

QP230, 240QP

QP230, 240QP

240QP

QP230, 240QP

0G3

5BJ2350A, 807

U10, UUS, 506BU
MU14, R42, UUS, 1867
MU14, UUS, 431U

R2

R3, UUS, 1561

HR2, 2T/270K

SUsl, U43, U151, 6X2
SU6l, U151, 6X2
U37, 1T2/R16

1561

UUs, 1867

Mullard
Direct
Equivalent

Other
Equivalents

R52

RGI-240A
RL7

RLI6
RLI8
RL37
RV120/350
RV120/350s
RV120/500
RV120/500s
RV200/600

RZ
S4V
S4VA
S4VB}
S11A
S11D
s21
s
23
324,[
S30C
S30D
$213
s215
S215A
S215B
S215VM
s218
$420
S434N
S435N
S1324
S1328
SD2
SD4
SD6
SDé61
SE211C
SG215
SG215A

[GZ30

\SZAGT

RGI1-240A
EF54
EC52

EC53

EC54
DW4-350
See Page 78
DW4-500
See Page 79
FWw4-500 or
FW4-800
URIC

SP4

SP4 (5-pin)

DwW2
DW4-350

See Page 191

ACO44
See Page 43
PM12M

See Page 191

PMI2M
SP2

VP4B

SP4

See Page 206
SP13

" PM2HL

See Page 202
EAS50
PMI12M
PMI2M
PMI12M

R4, U14

Ul4, UUS3, 1561

U18/20

CYIC

MS4B, MS/PEN

506BU, 1821
R2, R4

LP4, PP3/250, 4XP
PA20, 2P
V82, W21, 2155G

VS2, W21, 2158G

722

VPT4 (5-pin)

MS4B, MS/PEN, SPT4A
8D2, 13SPA

210HF

6D1 (EM)

V82, 2158G

VS2, 215G

VS2, 2158G

Fage 23
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Mullard
Direct
Equivalent

Other
Equivalents

SP2

SP4 (M)
SP4 (T)
SP4B
SP4C
SP4s
SP6
SP6s
SP13 (M)
SP13 (T)
SP13B
SP13C
SP13s
SP22
SP41
SP42
SP61
SP181
SP210
SP215
SP220
SP1320
SPT2
SPT4A
55210
SU25
SU61
SU2150

SU2150A -

T4D
T6D

T41 (EK)
T41 (EM)
TDD2
TDD2A
TDD4
TDD13
TDDI13C
TH2
TH4
TH4A
TH4B
THI3C

SP2

SP4

See Page 204
SP4B

See Page 205
See Page 204
EF91

See Page 113
SP13

See Page 205
SP13C
SP13C

SP13

See Page 203

SP2

See Page 203
PM202
SP13C

See Page 203
SP4 (7-pin)
See Page 1591
EY51

See Page 206
EASQ

354V

See Page 207
TDD2A
TDD4

See Page 208
Sec Page 209
See Page 209
See Page 210
TH4B

TH4B

See Page 212

SPT2, 210SPT
MS/PEN, SPT4A
MS/PENB

MS/PENB

Z77, 6AM6, 6AM6/8D3

8D2, 135PA

210SPT

210SPT
MS/PEN

R12, U43, U151, 6X2

DI
SD61, 6D1 (EM)

HD24, H2D, 210DDT
AC/HL/DD, DDT, MHD4
202DDT

X24, 220TH

X41, 41STH

AC/TH1

AC/THL, 4THA

Valve Mullard Other
Type Direct Equivalents

Equivalent
TH21C TH21C TH2321, 202STH
TH22C See Page 213 | TH2321
TH29 — TH2321
TH30 — TH2321
TH30C — TH2321, 302THA
TH41 See Page 212 | —

CCH35 —
TH62 { (ac/dc)

ECH35 (ac)
TH233 See Page 50 —
TH2320 See Page 50 —_
TH2321 See Page 50 202STH
TP22 — =
TP23 — —
TP25 — —
TP2620 — —
TSE4 — —
TSP4 See Page 215 | —
TT4 See Page 216 | AC/P, L4, 41MP
TT4A See Page 217 | —
TV4 See Page 217 | —
TV4A See Page 218 | —
TV6 Seec Page 218 | —
TX4 See Page 212 | AC/THI, X41
TX21 TH21C TH2321, 202STH
TX41 TH4B —
ulo0 See Page 78 Uus, 506BU
Ul2/13 DW4-350 R4
uUl4 DW4-500 R3, 1561
uUis — —
u17 — =
1U18/20 FW4-500 or | —

FW4-800 —
uUi9 == =
U24 = =
U25 s ==
U3l See Page 260 | —
U33 == ==
U3s e _
U37 — IT2/R16
U4l — 1B3GT
U43 EYS51 R12, SU61, U151, 6X2
uso 5Y3G/GT —

e
[Mullard]
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Mullard
Direct
Equivalent

Other
Equivalents

us2
Us4

u70

u74
U7e
u7s
U78/6X4
Ugl1
us2
Us4
u1o1
U107
U142
U143
U145

U147

U149
U150
U151
U152
U153
U154
U201
U251
U281
U282
U301
U309
u3lg
U329
U403
U404
u709
usol
U4020
UAF41
UAF42
UB41
UBC41
UBF80
UBL21

b

5U4G
[EZ35
\6X5GT

EZ80

See Page 152
See Page 48
See Page 233
See Page 235
UyY41

AZ31

See Page 235

I EZ35

LGXE GT
See Page 152
EZ40
EY51
PY380
PY81
PYS82
CY31

PY82
See Page 53
See Page 235

See Pape 232
See Page 218
UAF42
UB41
UBC41
UBF80
UBL21

7Y4
66KU

RI2, U43, SU61, 6X2
19X3

1723

U319, 19Y3

oMl

U329

U154, 19Y3
251

U145

40SUA

WD142

DHI142, 10LD3, 141DDT

171DDP

[

[Mullard]|

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

NP

UCH4
UCH21
UCH41
UCH42
uD2
UF41
UF42
UL4l
UL44
ULA46
UM34
URL1
URIC
UR2

UR3
UR3C
uu2

uu3

uu4

UuUs

uue

uu7

uus

uue
uul10
UU60-250
UU120-350
UU120-350A
UU120-500 (H)
UU120-500 (EM)
UYIN
UY21
UY3l
uY4l

V20

V20s

V30

V312

V503
V914
V1907
VHT2

VHT2A

See Page 225
UCH21

See Page 226
UCH42
PM202

UF41

UF42

UL41

UL44

UL46

UM34

CY1

URIC

See Page 232
See Page 232
See Page 233
See Page 78
TW4-350
IW4-350
TW4-500
See Page 166
See Page 159
EZ40

See Page 157
TW4-350
IW4-350
IW4-350
ITW4-500
DW4-500
UYIN

See Page 234
Sec Page 234
UY41
URIC

CY1

See Page 232

2D4A

FC2
FC2A

X142, 141TH

w142, 121VP
Z142
N142, 451PT

MUI14, R2, R42, 1867
MUI14, R2, R42, 1867
MU14, R3, 431U

U150, 66KU

R2, R42, 1867
MU14, R2, R42, 1867
R42, 1867

MU14, R3

1561

U142, 3118U
cYl1C

41MTL
DDL4, D41

X22, 210PG
210PG




Valve Mullard Other
Type Direct Equivalents
Equivalent
VX2s See Page 237 | —
W17 DF91 1F3, 1F3/1T4, 1T4
W21 — VP210, 210VPA
w42 — AC/VP2, MVS/PENB
WeIlM See Page 251 | —
we3 Sce Page 251 | —
W76 —_ =
W77 EF92 VP6, 6CQ6, 3D6
W8l = —
W101 See Page 228 | —
w107 —_ —
Wi42 UF41 121VP
Wi43 EF22 —
W145 —_— 10F9
Wi147 EF39 OM6
Wi148 — THT
w149 —_ TB7
W150 EF41 62VP
W719 EF85 6BY7
W727/6BA6 EF93 6BA6
WD142 UAF42 —
WD150 EAF42 =
X14 1A7G —_
X17 DKO91 1C1, 1C1/1R35, 1R5
X18 DK92 1AC6, 1C2
X21 FC2A VHT2A
X22 FC2 210PG
X24 sex 220TH ’
X30 — —
X31 — =
X41 = AC/THI1, 41STH
X42 See Page 156 | 15A2, 41MPG
X61M ECH35* OMI10%, X147*
X63 6A8G —
X64 — 6L7G
X65 See Page 252 —
X7IM = r .
X76M = =5
X77 EK90 X727/6BE6, 6BE6
X78 - =
X79 —_ 6AES
X81 — 787
X101  See Page 225 | —
[(==>)

Valve Mullard Other
Type Direct Equivalents
Equivalent

VHT4 FC4 MX40, 15A2, 41MPG
VHTA See Page 152 15D1
VM4V — —=
VMP4 — VPT4 (5-pin)
VMP4G — MVS/PEN (7-pin)
VMS4 — —
VMS4B — AC[SG/VM

Vo2 FC2A VHT2A, X22

VO2s See Page 155 | —
VO4 FC4 MX40, VHT4, 41MPG
VOds See Page 156 | —

YO6s EK2 —

VOI13 FCI13C —

VOI13s FCi3 —

VP2 See Page 236 | W21, 210VPT

VP2B VP2B —

VP4 — AC/[VP1, MVS/PEN, VPT4
VP4A — AC|VP1, MVS/PEN
VP4B VP4B AC/VP2, MVS/PENB
VP4C See Page 238 | —

VP6 EF92 W77, 6CQ6, 9D6
VP12D — —

VP13 See Page 239 | —

VPI13A VP13A —

VP13B See Page 116 | —

VP13C See Page 239 | VP1322, 5D2, 13VPA
VP22 See Page 168| —

VP23 See Page 168 | —

VP41 (EX) VP4B AC/VP2

VP41 (EM) See Pape 238 | —

VP133 See Page 116 | —

VP210 See Page 168 | W21, 210VPT

VP215 — w21

VP1322 See Page 116 | 9D2, 13VPA

VPT2 — VP210, 210VPT
VPT4 — AC/VP1, MVS/PEN
VPT4B = AC/VP1, MVS/PEN (7-pin)
V52 PMI2M W21, 21558G

VS24 PM12M VS2, 2158G

VS24K PMI12M VS2, 2158G

VS210 PMI2M VS2, W21, 21558G
V5215 PMI12M V82, W21, 2158G
VX2 VP2B —_—

(==
[Mullard]|
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Valve Mullard Other
Type Direct Equivalents
Equivalent
X109 — —_
X142 UCH42 141TH
X143 ECH21 —
X145 — 10C1
X147 ECH35 OM10*, X61M
X148 —- 757
X150 ECH42 6CI10, 62TH
X719 ECHS1 6AJ8
X727/6BE6 EK90 6BE6
Yol See Page 148 | 6M1, 6USG, 63ME
Y62 Sce Page 148 | —
Y63 See Page 148 | 6MI, 6U5G, 63ME
Y220 See Page 192 | KT2, PT2, 2200T
Z14 IN5G —
Z21 (4-pin) See Page 203 | SPT2
Z21 (7-pin) See Page 203 | 210SPT
Zz22 SpP2 —
763 617G —
Z66 - —
Z77 EF91 SP6, 6AM6, 6AMG6/8D3, 6F12
Z90 EF50 63S5PT
Z142 UF42 -
Z145 See Page 229 | 10F1
Z150 EF42 —
7152 EF80 Z719, 6BX6
Z309 = —
Z359 = ==
Z719 EF80 7152, 6BX6
Z729 EF86 6267
7759 — —
ZD17 DAF91 1FD9, 1FD9/185, 185
ZD152 EBF80 6N8
0G3 85A2 QS83/3
0Z4 — 0Z4
054V See Page 240 | 41MXP
1A3 DAS0 1D13
1A4E See Page 168 | —
1A4P See Page 168 | —
1A5GT === =
1A7G 1A7G X14
1A7GT DK32 —
1ATVG DK32 1A7GT
1AB6 DK96 1C3
fr===%)
Mullard
Page 30 \Y/

Valve Mullard Other
Type Direct Equivalents
Equivalent
1AC6 DK92 X18, 1C2
1AHS DAF36 1ED1
1AJ4 DF96 1F1
1B3GT — U41
1C1 (EM) DK91 X17, 1C1/IRS, 1IRS
1CI1/1R5 DK91 X17, 1C1 (EM), 1R5
1C2 DK92 X18, 1ACe6
1C3 DK96 1AB6
DL35 -
1C5G {ICSG Ni4
DL35
1C5GT {]CSGT Ni4
1Cé See Page 169 | —
1C7G See Page 169 | —
1D5 See Page 232 | 40SUA
1D6 See Page 260 | —
1D7G See Page 169 | —
1D13 DA90 1A3
1E5G See Page 168 | —
1F1 DF96 1AJ4
1F2 DF92 1F2/114, 1L4
1F2/11L4 DF92 1F2, 1L4
1F3 DE91 W17, 1F3/1T4, 1T4
1F3/1T4 DF91 W17, 1F3, 1T4
1F4 See Page 170 | —
1F5G See Page 170 | —
1FD1 DAF96 1AHS
1FD9 DAF21 ZD17, 1IFDY/185, 1S5
1FD9/1S5 DAF91 ZD17, 1FD9, 185
DAC32 (Ch
1H5G {IHSG HDI14
1H5GT DAC32 (Met)] —
1H6G See Page 167 | —
1L4 DE92 1F2, 1F2/1L4
1LAGE See Page 64 | —
1LD5 See Page 57 _
1LH4 See Page 55 —
1LN5 See Page 59 | —
1M1 DMT70 1M3
1M3 DM70 1M1
IN5G IN5G Z14
IN5SGT DF33 =
IN5VG DF33 INSGT
==
[Mullard]
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Mullard
Direct
Equivalent

Other

Equivalents

IN87
1N83
1P1
P10
1P10/354
1P11
1P11/3V4
1Q5GT
1R5
154
1S5
1T2/R16
1T4
1T5GT
1U4
1U35
D2
2D4
2D4A
2D4B
2D13
2DI13A
2D13C
2P
2T/270K
2XP
3A4
3AS

3C4

3D6

3Q4
3Q5G

3QSGT}

354

3V4

4/100BU

4D1

ATHA

4TPB

4TSA
4TSP
4XP
5B/250A

OA60
0OA61
DLY%
DL92
DLS2
DL9%4
DL%4

See Page 68
DK91

See Page 72
DAF31

DF%1

"

See Page 57
See Page 242
See Page 243
2D4A

See Page 243

See Page 244

See Page 43
See Page 43
D193
DCCo
DLS6

Sec Page 74
DL33
3Q5GT
DL92

D194
FW4-500
See Page 162
See Page 212

ACO44
QV05-25

3C4

N17, 1P10/354, 354
N17, 1P10, 384
N19, 1P11/3V4, 3V4
N19, 1P11, 3V4

X17, 1C1/1R5, 1C1 (EM)

ZD17, 1FD9, 1FDY/1S5

U37
W17, 1F3/1T4, 1F3

DDL4, D41, V914

PA20
HR2, R10
PA20

1P1

NI18
Nl1é

N17, 1P10, 1P10/354
N19, 1P11, 1P11/3V4
U18/20

LP4, PP3/250, PX4
807

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

5U4G
5V4G
5X4G
5Y3G/GT
5Y4G
573

574
574G
5Z4GT

6A6
6AT
6A8G
6A8GT
6AB7
6ABS
6ACT
6ADS
6AES
6AG6G
6ATS
6AKS
6AKS6
6AKS
6ALS
6AMS
6AM6
6AM6/SD3
6ANT
6AQ4
6AQ5
6AQ8
6ASS
6ASTG
6AT6
6AUS6
6AV4
6B7
6B8G
6BSGT
6BA6
6BD7
6BE6
6BG6G

5U4G

5V4G

See Page 246
5Y3G/GT
See Page 246
See Page 246

[GZ30
\ 5Z4GT

See Page 253
6A7

6A8G
6A8GT

See Page 125
ECLS80

EL33

ECHS1
EF9%5

See Page 146
EABCS0
EB91

EL91

EF91

EF91

EC91
EL%0
ECC85

EBC90

X719
N147
X719

DH719/EABCS0, 6T8

DD6 (C or F), D77, D152, 6D2
N77, N144, 7TD9

SP6, Z77, 6AM6/8D3, 6F12
SP6, Z77, 6F12

N727/6AQ5
B719/ECC85

Al1834
DH77

W727/6BA6

X727/6BE6

Page 33
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L Mullard Other Valve Mullard Other
| Direct Equivalents Type Direct Equivalents
i Equivalent Equivalent
pil
l 1§
{ ol 6BH6 . = 6J6 ECC91 -
l i 6BI5 — N78 617G 617G Z63
1
. 6BI6 — — 6J71GT 6J7GT =
‘ (k 6BQ35 ELR4 N709 618G See Page 105 —
L 6BR7 — = 6K5G — —
i i 6BW6 — — 6K6G Sce Page 255| —
i 6BW7 — — 6K7G 6K7G —
| |_' 6BX6 EF80 Z152, Z719 6KIGT 6KIGT e
4 6BY7 EF85 w719 6K8G 6K8G =
f i 6C4 EC30 L77 6K8GT 6K8GT —
Il 6CSG 6C5GT — 6K25 — —
{1 6C5GT 6C5GT - 6L1 — =
i '|'-' 6C6 See Page 250 | — 6L6G 6L6G —
L 6C9 See Page 107 | — 6L6GA 6L6G =
Hi 6C10 ECH42 X150, 62TH 6L7G — i
il 6C11 — — 6L18 — —
[ || 6C31 See Page 105 | — 6119 — —
Pl 6CD6G — — 6134 EC91 6AQ4
| i' 6CD7 EM34 64ME 6L.D3 EBC41 DH150, 62DDT
[ 6CHG6 EL821 — 6LD20 = -
| 6CJI6 EL81 — 6M1 See Page 148 | 6U5G, 63ME
. 6CN6 EL38 — 6M2 =2 .
I- -
i 6CQ6 EFS2 W77, 9D6 6M6G EL33 6AG6G
[ 6D1 (EM) EA30 SD61 6N6G — =
6D2 EB91 DD6 (C or F), D77, D152, 6ALS 6N7GT 6N7GT =
6D3 — — 6N8 EBF80 ZD152
; 6D6 See Page 251 | — 6P1 — e
' 6ESG ECH35* OMI10%, X61M, X147* 6P8G ECH35* OM10, X147*
6F1 See Page 118 | — 6P25 == KT61
| 6F5G = H63 6P28 See Page 139 | —
6F6G 6F6G KT63 6Q7G . 6Q7G DH63
| 6F3G See Page 255 | — 6Q7GT 6Q7GT i
I 6F11 = —_ 6R6G == =
6F12 EF91 SP6, Z77, GAM6, 6AM6/8D3 6RTG — DLé63
| 6F13 See Page 118 | — 6SA7 See Page 130 | —
| 6F14 — — 65C7
;! 6F15 See Page 118 — - GSC?GT} See Page 97 | —
: 6F16 EF41 W150, 62VP 6SG7 See Page 125 | —
6G5G — 6M1 6SH7 == .
6H6G EB34* D63 6517
6H6GT EB34* = 6SVIGT [ pesage 230 iEs
i 615G 6J5G L63 6SK7GT 6SK7GT ..
I 6I5GT 6J5GT — 6SL7GT ECC35* =
I
L
(A (===
Mullard

] Mullard |
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Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

6SN7GT
65Q7GT
6SS7
6T8
6U4GT
6U5/6G5
6USG
6U7G
6V4
6V6G
6V6GT
6W2
6WI1G
6X2

6X4

6X5G

6X5GT

6ZY5G
TA2
7A3
TA4
7A7
7A8
TAN7T
7B5
7B6
TB7
7B8
7C5
7C6
7D3
7D6
7D8
7D9
TE7
THT
7K7
INT
7Q7
TR7
787

6SN7GT
See Page 254

EABCB0
See Page 148
See Page 148
6K7G

EZ30

6V6G
6V6GT

See Page 250
EY51
EZ90
EZ35
6X5GT

Z35
6X5GT
See Page 152
PEN4VA
PENA4
See Page 249
See Page 251
See Page 248
PCC84
See Page 255
See Page 87
See Page 251
See Page 248
See Page 255
See Page 254

See Page 52
EL91

See Page 97
See Page 125
See Page 255
See Page 130

See Page 104

B65

DH719/EABC80, 6AK38

6M1, 63ME
W63

R12, SU61, U151
U78/6X4

U147

U147

AC/PEN, MKT4, MP/PEN
AC2PEN, KT41, PT4 (F), 42MP/PEN

B319, 30L1

DHE1
DH149

N77, N144, 6AMS5

Mullard
Direct
Equivalent

Other
Equivalents

7Y4
774
8A1
A8
8D2
8D3
9A1
9BW6
9D2
9D6
1853
10C1
10C2
10D1
10D2
10F1
10F3
10F9
10LD3
10LD11
10M1
10M2
10P13
10P14
11A2
11D3
11D5
12A6
12AH7
12AHS
12AT6
12AT7
12AU7
12AV6
12AX7
12BA6
12BE6
12BH7
12C8GT
1277GT
12K7GT
12K8GT
12Q7GT

See Page 152
SP4

PCF80

See Page 206
EF91

See Page 116
EF32

See Page 83
See Page 229
See Page 229

UBC41

See Page 230

-See Page 208

12J7GT

12ZK7GT
12K8GT
12Q7GT

us2

AC/SG, MSP4, MS/PEN, SPT4A
L7319, 30C1

13SPA

SP6, Z77, 6AM6, 6AM6/8D3, 6F12
AC/VP1, MVS/PEN

VP1322, 13VPA
W77, VP6, 6CQ6
PCF82

X145

Z145

W145
DHI142, 141DDT
DL145

N145

AC/HL/DD, DDT, MHD4

B152, B309
B329/12AU7

B339




Valve Mullard Otheér Valve Mullard Other
Type Direct Equivalents Type Direct Equivalents
Equivalent Equivalent

12SA7GT — — 25L6GT 25L6GT KT32
128C7 — — 25RE — —
128J7GT See Page 256 | — 25U4GT — —
125K7GT 12SK7GT — 25Y5 — —
125L7GT — — 2574G 25Z4G —
12SN7GT 12SN7GT B36 25Z4GT 2574G —
12SQ7GT See Page 257 | — 2575 See Page 260 | —
12SR7 == = 2576GT 25Z6GT =
12U5G — — 27SU — —
1273 See Page 196 — 30C1 PCF80 LZ319, 8A8
13PGA See Page 157 | 15D1 30L1 PCC84 B319, TANT7
13SPA See Page 206 | 8D2 35A5 See Page 261 | —
13VPA See Page 116 | VP1322, SD2 35L6GT 35L6GT e
14B6 See Page 257 | — I5W4 HYS0 ==
14H7 See Page 161 | — 35RE Sec Page 199 | —
14R7 — — 3523 See Page 261 | —
1457 — — 35ZAGT 35ZAGT ==
15 See Page 168 | — 35Z5GT 35Z5GT —
15A2 See Page 156 | MX40, 41MPG 36 See Page 250 | —
15A6 P1.83 N153, N309 39/44 See Page 251 | —
15D1 See Page 157 | — 40SUA See Page 232 | U4020, 1D3
15D2 — — 41E e Page 133 | —
16A5 PLE2 N154, N329 41FP — AC/P
1723 PYE81 U153 41MH o AC2HL
18 — — 41MHF 354V 41MHL
19AQ5 — — 41MHL 354V —
19BG6G -— — 41MP See Page 92 L4
1978 = — 41MPG FC4 MX40, VHT4, 15A2
19X3 PY80 uis2 41MPL 354V AC/HL
19Y3 PYS82 U154, U319 41IMPT —= -
20A1 TH4B AC/THI, X41, 41STH 41MSG SP4 AC/SG, MS/PEN, SPT4A
20D1 — —_ 41MTA — —
20D2 = i= 41MTL 354V AC/HL, 41MHL
20F2 = — 41MTS = e
20L1 _— — 4IMXP — —
20P1 — = 41STH See Page 212 | AC/THI
20P2 — — 42 42 e
20P3 — — 42/42FE . .
20P4 = B 42MP/PEN PENA4 AC2PEN, KT41, PT4 (F), 7A3
20P5 = —_ 42MPT = g
21A6 PL81 N152, 21A6/PL81 420T PENA4 AC2PEN, KT41, PT4 (F), 42MP/PEN
21A6/PL81 PL31 N152, 21A6 420T/DD See Page 174 | AC2PENDD, PT4D
25A6G 25A6G — 42PTB — —

T [C==))

NMuilard [Mullard|
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Valve Mullard Other
Type Direct Equivalents
Equivalent

425PT — —

43

435} 3 "

4310 See Page 167 | MUI14, R2, UUS
4410 TW4-500 MUI4, R3, UUS
451U See Page 157 | —

S50AS5 — —

50C5 HL92 -

50CD6G — —

50L6GT 50L6GT KT71

52KU — —

53KU — Us4

54KU GZ32 —_

61BT e —

61SPT - —

62BT — —

62DDT EBC41 DH150

62TH ECH42 X150, 6C10
62VP EF41 W150

63ME See Page 148 | Y63, 6M1, 6U5G
635PT EF50 —

64ME EM34 6CD7 -
66K U EZ40 U150

67PT EL41 N150

75 75 —

TITIE See Page 250 | —

78/78E 78 —

79 — —

80 80 —

83 — —

83V See Page 246 | —

84/6Z4 Sec Page 152 | —

85A2 85A2 QS83/3, 0G3
121VP UF41 W142

141DDT UBC41 DH142, 10LD3
141TH UCHA42 X142

142BT — ==

154V Sec Page 264 | MHL4

164V See Page 264 | MHL4

171DDP UBF80 —

185BT — —_

185BTA — —
202DDT See Page 85 —

(==
Page 40 @

Valve
Type

Mullard
Direct
Equivalent

Other
Equivalents

202STH
202VP
202VPB
203THA
210DDT
210DET
210HF
210HL
210HPT
210LF
210PG
210RC
210SPG
210SPT
210VPA
210VPT
215P
2158G
220B
220HPT
2200T
220P
220PA
220PT
2208G
220TH
220VS
220VSG
225DU
230PT
230XP
240QP
244V
302THA
311SU
332PEN
354V
402P
402PEN
402PENA
405BU
408BU
442BU

TH21C

TDD2A

PM2HL
PM2HL

See Page 189
FC2

FC2

See Page 203

PMI2M

See Page 171
PM22A
PM22A

See Page 170
See Page 192
Sce Page 191
PMI12M
PM12M

See Page 192
See Page 195
QP22B

354V

UY4l
CL33
354V

Dw2
DW4-350

TH2321

H2D
210HF
210HF
X22
210PG
Z22

VP210, W21

721

KT2, PEN220, PT2, 2200T
KT2, PEN220, PT2

L2

Z21

X24

VS2, W21, 2155G
VS2, W21, 2158G

QP230
MH4
TH2321
U142

AC/HL, MH4

506BU, 1821

[Mullard]
N~
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I(D(!,BB.%%TLIE\_’TEI;EATED OUTPUT TRIODE Ac042

Mullard Other
Direct Equivalents - A
Equivalent ] FILAMENT -

a 9
' ” _ o
UL41 N142 — i . t{os © w0\t
DW4-500 R3, U14, UUS, 1561 : % g :
See Page 266 = O
» a
1 1

DW2 U10, 1821
QY02 it 2 1% Except for the filament ratings, the
=% - ' ACO42 is identical to the ACO44. Brit. 4-pin

Dw4-500 | Ul4 PO = REPLACED BY: ACO44—Raise filament voltage to 4.0V.

DW2 Ul10
TW4-500 MU14

HVR? | [ °  DIRECTLY HEATED OUTPUT TRIODE ACO44

See Page 166
See Page 170

See Page 167 B FILAMENT B

See Page 267 ~ Ve - a 9
EF86 i I : ‘
= t{Os  «O\!
DIMENSIONS 9 '
— Max. Overall Length O
b, a
= t ot

Max. Diameter 52

LIMITING VALUES
Va max. 300 Brit. 4-pin
Pa Max. 15 -
Iy max. 90

Rg_x max. 300 OPERATING CONDITIONS
CHARACTERISTICS Va 300
Va 300 la 50
Ve -38 Ve -38
la 50 mA Ry 760
gm 50 mA/V Ra 2.3
13 6.0 Vin r.m.s. 28
ra 12 kQ Pout a5

REPLACEMENT FOR:
K435-10, LP4, P12-250, PP3/250, PX4, PX41, S30C, 4XP—Direct.
ACO42, PA20, 2P, 2XP, S30D—Raise filament voltage to 4.0Y.
054Y—Redesign output stage.

May also be used to replace ACO54, AC064, AC084, AC084N and AC104 in certain
cases but the full working conditions should be studied before substitution is made.

o)
[ Mullard|
A




co 4 DIRECTLY HEATED OUTPUT TRIODE DIRECTLY HEATED OUTPUT TRIODE Ac064 ;i
(OBSOLETE) (OBSOLETE) (Cont.)
CHARACTERISTICS OPERATING CONDITIONS
FILAMENT = Va 100 v Va 200 v
Ve 40N | 3 0 v 7 21 v
Ie 1.0 A = Vg g
C2) ra 20 kQ la 20 mA
LIMITING YALUES g 1O~ 20\t n 6.0 Ra 5.0 kQ
Vs max. po0 ¥ . 3.0 mAV P 620 mw
Pa Max. 12 w O Em - gak
i max. SR a REPLACED BY: There is no valve which will directly replace the ACO64, but the
CHARACTERISTICS . Lt working conditions of the ACO44 should be studied with a view to substitution
a 250 500 v Brit. 4-pin
Vg -22 -68 V'
P 48 24 mA
fa 1.7 20 kO DIRECTLY HEATED OUTPUT TRIODE AC084
Em 3.5 3.0 mAYV (oBsoLETE)
OPERATING CONDITIONS DIMENSTONS ) AT
(G s\l{:gie valve c]2a;05 A an;g{i;ﬁer} v Max. Overall Length 148 mm £ Ve 40 v
la 48 24 mA Max. Seated Height 130 mm II 1.0 A #4303 = g
V, =22 —68 v i
anmm.” 14.5 45 v Max. Diameter 51 mm LIMITING VALUE -
Ra 1.6 11.5 ka Vs max. 400 v ilos 4
Pou 1 -5 E-B w CHARACTERISTICS -y , <
tot A Va 400 ' @]
OPERATING CONDITIONS FOR TWO VALVES IN CLASS “AB” Vg -34 \'% I o
PUSH PULL ] 20 mA t ot :
Va 500 v = 11 mA/V Brit. 4-pin
la oy 2x20 mA Em A mAj .4-p
I, (max. signal) 2x37.5 mA @ 8.0
Vi -70 v ra 73 kQ
Ros 12 kQ =
Ving_gr.m.s. 96 \' REPLACED BY: There is no valve which will directly replace the ACOB84, but the
Pout 15 w working conditions of the ACO44 should be studied with a view to substitution.
Dot <1 %

REPLACED BY: There is no valve which will directly replace the ACO54, but the
working conditions of the ACO44 should be studied with a view to substitution.

?CI)IEE%TLLE"{I'E)HEATED OUTPUT TRIODE Ac084N

FILAMENT
AC064 DIRECTLY HEATED OUTPUT TRIODE Ve 4.0 v p—— g
(OBS OLETE) Ie 1.0 A E303 ?
LIMITING VALUES Q
Va max. 400 v [0 H O\t
ME Pa Max. 12 w
Fll.lt‘{ NT " zzer g CHARACTERISTICS E !
| 10 A : Va 100 v o
; Q
t{os * <0\t ?‘rs 0 v a
LIMITING VALUE g- . 21 mA £, i
Va max. 200 v fo) = %3 mA/[V Brit. 4-pin
DIMENSIONS ; J d s 28 kO
Max. Oyerall Length 140 mm t ) . REPLAC_ED BY=_ 'I_'here is no valve which will directly replace the ACOB4N, but the
Max. Diameter 60 mm Brit. 4-pin working conditions of the ACO44 should be studied with a view to substitution,
(R liGE=a=)
Mullard Mullard
Page 44 e \v/' Page 45




AL60 (Cont.)

Ac I 04 DIRECTLY HEATED OUTPUT TRIODE OUTPUT PENTODE (OBSOLETE)

(OBSOLETE)

FILAMENT
Vi
Ie

DIMENSIONS
Max. Overall Length
Max. Diameter

LIMITING YALUE
Va max.

CH%RACTERISTICS
Ve

la
BEm
m
Fa

A

A
115
50

1 f

20 b/ Brit. 4-pin.

10?, X OPERATING CONDITIONS
23 mA V. 150 175 200 v
3.5 mAlV Vi =10 1200 =14 Y
10 7 85 975 11 mA
285 kO Re 60 60 60. kQ

REPLACED BY: There is no valve which will directly replace the AC104, but the
working conditions of the ACO44 should be studied with a view to substitution.

AL60

DIMENSIONS
Max. Overall Length
Max. Diameter

LIMITING VALUES
Va max,
Pa Max.
Vg Max.
Pgz Max.
I max,
Yh-x max,

CHARACTERISTICS
Va
Ves
&1
la
lgs
Em

Hgi—ga
Fa

OUTPUT PENTODE (OBSOLETE)

OPERATING CONDITIONS
(As single valve class **A’* amplifier)

250

250 250
250 v 7.0

-7.0 v 72
72 mA 8.0
80 mA 35
145 mAlV Vl.ngr.m..a.; 4.8
20 Pout 8.0

20 ko Dot 10

3
R$<B33<<<

(R

TWO VALVES IN PUSH PULL (Self bias)
v

250 v
: 250 v
A 30 Q
;lk 245 mA
Ao
lo. (max. signal) 2x53  mA
iz:“-?max. signal) 2><g:g nl:?l
o 15 v
Vl.n;gl._gnr,m.s. 145 w
ont 2.2 %
Diot

*Common cathode bias resistor

i i i i 18002,
Y: PENB4 max.=250V)—Rewire base. Adjust bias resistor to
REP\I!-VAI;Ei[:hi anode voitg\;:z is greater than 250V, the operating conditions should be

studied with a view to using the EL37.

DIRECTLY HEATED FULL-WAVE GAS-FILLED AXSO

RECTIFIER (OBSOLETE)

FILAMENT

E@g o o a
V{ 40 v 9
Ie 3.75 A f [Oa aO |t
: ©
DIMENSIONS =
t t

Max. Overail Length 115
Max. Diameter 50 Brit. 4-pin.

LIMITING VALUES
Vl(r.m.s_.; max. 2% 500 v

lout Max 250 mA
Anode Voltage Drop <15 v

REPLACED BY: FW4-500—Check value of limiting resistors.

DIRECTLY HEATED FU LL-WAVE
RECTIFIER
FILAMENT
Vi
le
DIMENSIONS

Max. Overall Length 106 f
Max. Diameter 46 mm Side Contact

For limiting values see type AZ31. Except for base and dimensions, the AZ1 and

AZ31 are identical.

[f===")

[Mullard]
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AZ2 DIRECTLY HEATED FULL-WAVE
: RECTIFIER (OBSOLETE)

FILAMENT S L
Ve 40 Vv S j' o
Iz 2.0 A NC e
DIMENSIONS
Max. Overall Length 107 mm d a*
Max. Diameter 45 mm
e NC  NC

Side Contact

For limiting values see type AZ32. Except for base and dimensions the AZ2 and
AZ32 are identical. s

REPLACED BY: FW4-500—Change bass. FW4-500 I;=3.0A.

AZ3

INDIRECTLY HEATED FULL-WAVE
RECTIFIER (OBSOLETE)

HEATER 5533

a a’ h

Vi 4.0 \' | n

In 2.0 A k NC
DIMENSIONS y

Max. Overall Length 110 mm » a 5

Max. Diameter 47 mm

| NC NC

LIMITING VALUES kh h

Va(r.m.s.) Max. 2350 \%

lout Max. 120 mA Side Contact

REPLACED BY: IW4-350—Change base.

AZ3l

DIRECTLY HEATED FULL-WAVE

RECTIFIER
FILAMENT 803 d- o
Ve 40 Vv '
le 11 A

DIMENSIONS
Max. Overall Length 111 mm
Max. Diameter 46 mm A

LIMITING YALUES

Va (r.m.g.; Max. 2500 2400 2x300 v
lout max. 60 75 100 mA
C max. 60 60 60 uF

REPLACEMENT FOR: U143—Direct.
U84—Change base.

=)
A

Page 48

DIRECTLY HEATED FULL-WAVE
RECTIFIER (OBSCLETE)

FILAMENT G T
4.0 Vv
b 20 A
DIMENSIONS
Max. Overall Length 128 mm
Max. Diameter 50 mm PR

LIMITING VALUES

2500
i 120 160  mA

REPLACED BY: FW4-500—Change base. FWA4-500 li=3.0A.

DIRECTLY HEATED FULL-WAVE
RECTIFIER (OBSOLETE)

FILAMENT a a" sy
Vi 4.0 v
Ie 3.0 A NC NC
o| qﬂ
DIMENSIONS
Max. Overall Length 132 mm £t NC NC
Max. Diameter 51 mm e Contact
LIMITING VALUES
Vair.m.z) Max. nggg mi
lout Max. 16 :
C max. LLQ
Riim min. (per anode) : 200
REPLACED BY: FW4-500—Change base.
DOUBLE DIODE OUTPUT PENTODE CBL I
HEATER Sl ‘0
In 200 mA ne I
Vn 44 v
DIMENSIONS a
Max. Overall Length 129 mm ) 92
Max. Diameter 46 mm

Side Contact

For operating conditions and limiting values see type CBL31. Except for base and
dimensions the CBL1 and CBL31 are identical.

REPLACEMENT. FOR: DDPP39s—Direct.
b=

[Mulfard]
XA

“Page 49




CBL3I

HEATER
In
Vu

DIMENSIONS
Max. Overall Length 136
Max. Diameter 46

LIMITING VALUES
Pentode Section
Vg max.
Pa Max. 9.0
1y max, 70
Vg max, 250
Pga Max. 2.0
Rgy_x max. (self bias) 1.0
Vi_x max. 125

Diode Sections (each section)
Vaa max. 200
laa max. 800

OPERATING CONDITIONS
(As single valve class A’ amplifier)
i 200 -

200
-8.5

/o

REPLACEMENT FOR: C27D, DDPP39, DDPP3%M, DP4480, PEN40DD,

PEN DD4020—Change base.

CCH35

HEATER

In

Yn
DIMENSIONS

Max, Overall Length 113
Max, Diameter 36

TRIODE HEXCODE FREQUENCY
CHANGER

9234 91393 09
/|

For limiting values and operating data, see type ECH35. Except for the heater
ratings, the ECH35 and CCH35 are identical,

REPLACEMENT FOR:

ECH33, OM10, TH62—In a.c./d.c. receivers.
TH233, TH2320, TH2321—Change base and check heater current=200mA. Receiver

may need realigning.

TH22C—Change base. Feed screen grids from h.t.4- via potentiometer of 22kQ

and 33kf). TH22C has 29V heater.

Page 50
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OUTPUT PENTODE

HEATER
200
7 13

DIMENSIONS

Max. Overall Length 126
Max. Diameter 44

Side Contact

For limiting values, characteristics and operating data, see type CL33. Except for
base and dimensions, the CL4 and CL33 are identical.

REPLACEMENT FOR:

CL6, PEN26—Change bias resistor

to 1700. Raise screen grid voltage to 200V.

OUTPUT PENTODE (OBSOLETE)

HEATER

In

Vn
DIMENSIONS

Max. Overall Length 134
Max. Diameter 46

_LIMITING VALUES

V. max.
Pa Max.
Vg max.
Pgs Max.
I max.
Vl:._k max,

OPERATING CONDITIONS
(As single valve class “"A" amplifier)

Va 100 200
100 100
50 45
9.5
5.5
190
4.5
5.6
4.0
10

k93h h
Side Contact

CHARACTERISTICS
Va 200
Via 100
la 45
lea 5.5
Ve 9.5
Em 8.0
ra 19
Hig1-g2) 6.5

OPERATING CONDITIONS

Two valves in push pull
Vs 100 250
Vea 100 125

laoy : 2x42 2x36

I, (max. sig.) 2x48 2x425 mA

lezo) 2x7.5 2x4.1

{max. sig.) 2x12.52X12.5 mA
95 180

lg2
*Ry
Raa 3.0 7.0
gﬁim_gl”rm'n 30 1
Diot 5.6 6.3

*Common cathode bias resistor.

CL6

BE7E a g ‘Og-,
kg3 NC
I 2 N a
e
NC 92

A

v

mA
mA

'
mA/Y
kQ

A"
v
mA

mA
0

k2
Y

W
%
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CL33

HEATER

In
Vu

DIMENSIONS

Max. Overall Length
Max, Diameter

LIMITING VALUES

Va max.

Pa Max.

h; max.

Vgg max.

Pgs Max.

Rg;_x max. (self bias)
Vh_x max.

CHARACTERISTICS

mA
mA/V
kQ

Her-gn

REPLACEMENT FOR: 322 PEN—Direct.

OUTPUT PENTODE

OPERATING CONDITIONS
(As single valve class *“A’ amplifier)

200
200
—-8.5
45
6.0
167
4.5
Vln:r.m.s.] 5.0
Pout 4.0
Dlul 10

33

S<Bpr>r<<<

2

C70D, PP34, PP34s, PP35, PP36, PEN 36C, PEN3520, PTZ, 7Dé—Change base.

CYI INDIRECTLY HEATED HALF-WAVE

HEATER
In
VYn

DIMENSIONS
Max. Overall Length 101 mm
Max. Diameter 44 mm

RECTIFIER

NC NC
kh h

Side Contact

For limiting values see type CY31. Except for base and dimensions the CY1 and

CY31 are identical.

REPLACEMENT FOR: G2080 (Side Cc;ntact), UR1, V20s—Direct.

INDIRECTLY HEATED HALF-WAVE CY I c
B500
DIMENSIONS

RECTIFIER (OBSOLETE)
5 NC
h (02 0.4O)h
( g l .?s\
. O k
| a
Max. Overall Length 118 kh= " h ;
Max. Diameter 43 Brit. 5-pin.
For limiting values see type CY31. Except for base and dimensions the CY1C and

CY31 are identical.
REPLACED BY: UR1C—Direct.

INDIRECTLY HEATED MULTIPLE
RECTIFIER (OBSOLETE)

HEATER
In 200 mA
Vn 30 Vv

DIMENSIONS
Max. Overall Length 100 mm

Max. Diameter 43 mm
Side Contact

For limiting values see type CY32. Except for base and dimensions the CY2 and
CY32 are identical.

REPLACED BY: 2xUY41, with the heaters in parallel. UY41 Iy max.=100mA.

IRI;E"I":IEI%I{LY HEATED HALF-WAVE CY3|

HEATER
[1. mA
Vi v
DIMENSIONS
Max. Overall Length mm
Max. Diameter mm
LIMITING VALUES
Vﬂ(r.m.s.; max. V'
lout max. mA
Vh_k(pk) Max.
C max. 16
Riim min. 75
REPLACEMENT FOR:
OM1, U201—Direct. -
U403—Change base and check heater current=200mA.




Y 2 INDIRECTLY HEATED MULTIPLE >
c 3 RECTIFIER (OBSOLETE) —— SINGLE DIODE TRIODE (OBSOLETE)

HEATER
In FILAMENT

Vi /0 O\ N Vi
/ I
DIMENSIONS

Max. Overall Length 105
Max. Diameter 43

LIMITING VALUE
Vs max.

CHARACTERISTICS Side Contact
LIMITING VALUES B : Va
Vn{r.m.sq max. 250 ¥ VE
Inut max, 120 Ia

Vh_x max. i 350 : © 65 DIMENSIONS
C max, 16 32

: = e ra 240 Max. Overall Length 102
Rum min. (per anode) Em 275 Max. Diameter 33

REPLACED BY: 2xUY41, with the heaters in parallel. UY41 lon max.=100mA. REPLACED BY: DAC32 (Met)—Change base.

SINGLE DIODE TRIODE

FILAMENT
DA90 INDIRECTLY HEATED SINGLE DIODE :

le

HEATER a LIMITING YALUE

Vi % \f K ] Va max.

In 150  mA 0°0 i 3 )
ol O)s pr— t+ 1=

o © CHARACTERISTICS

CAPACITANCES < h — Va - '

(measured without external shield) b Vg DAC32 (Clear)—No connection to pin 1.

Cctal

Ca_k 0.4 B la The diode anode is located at the negative
¢ 0.8 i end of the filament.
a-h . = i
Ch_k 0.6 ra
DIMENSIONS
gm Max. Overall Length 102

LIMITING VALUES Max. Diameter 30

P.L.V. max. 330 DIMENSIONS

Iy max. 500 Max. Overall Length
Tacpky Max. 5.0 Max. Seated Height
Vh_x max. 140 Max. Diameter

REPLACEMENT FOR:

HD14, 1H5G - DAC32 (Clear)—Direct.
| 1H5G/GT — DAC32 (Met)—Direct. -
B e oo Mg Lo I v DAC1, H141D, 1LH4 - DAC32 (Met)—Change base
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DAF9I

SINGLE DIODE A.F. PENTODE

FILAMENT B756)
Vi 1.4 Y
Iy Y 50 mA y
DIMENSIONS e =
Max. Overall Length 545 mm I
Max. Seated Height 47.5 mm
Max. Diameter 19 mm
LIMITING VALUES Rt
Pentode Section B7G
Va max. 90 \' Pin 2—No connection.
pa Max. 250 mW The diode anode is located at th
Vea rnr::: zg m\x negative end of the filament. 3
Vo max 0 v CHARACTERISTICS
I max. 45 mA Pentode Section
¥R,y max. 3.0 Mo Va 67.5 90 v
#Rg ¢ max.=—22MQ if grid current Vge 67.5 90 b
biasing is employed. la 1.6 2.7 mA
. 400 630  pA
Diode Section Va 0 0 V'
P.LV. max. 100 v Em 625 720 AV
S 200  uA Fa 600 500 @ ko
Tadgpx;Max. 1.2 mA g 13.5 13.5

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER,
Pentode connection (Vg =0V).

Vb Ra la Rgz |p;g Xl_)u_t Vout Dmt Vo-.!.¥c Vout* Rgl**
V) MY @A) MO @A) Vi (Vems) () Vi (Vems) (HED
90 0.27 220 1.0 61 49 49 0.8 42.4 14.4 0.47
90 0.27 220 1.0 61 60 6.0 1.4 51.5 17.5 1.0
20 0.27 220 1.0 61 69 6.9 20 58.9 20 47
90 047 130 1.8 36 66.5 6.65 17 59 16.5 1.0
90 0.47 130 1.8 36 83.5 8.35 3.4 725 20.3 47
90 0.47 130 1.8 36 87 8.7 ‘\ 3.5 75 21 10
20 1.0 65 3.9 18.7 90 9.0 3.0 84 15.1 2.2
90 1.0 65 39 18.7 104 10.4 3.3 96.8 17.4 47
S0 1.0 65 3.9 18.7 110 1 3.6 103.5 17.6 10
67.5 0.27 145 1.0 4 4 4.1 1.8 37.9 9.85 0.47
67.5 0.27 145 1.0 41 50 5.0 1.3 45 12.6 1.0
67.5 0.27 145 1.0 41 57 5.7 1.6 50.6 15.2 4.7
67.5 0.47 87 1.8 25 55 5.5 1.7 49.6 10.4 1.0
67.5 0.47 87 1.8 25 68 6.8 2.0 60.3 13.9 47
67.5 0.47 87 1.8 25 70 7.0 .21 61.8 14.8 10
67.5 1.0 45 3.9 13 71 74 2.3 66.8 10 2.2
67.5 1.0, 45 3.9 13 82 ‘8.2 2.5 75.3 12.8 47
67.5 1.0 45 3.9 13 86.5 8.65 2.7 78.8 13.4 10
45 027 - 80 1.0 23.2 31 1.55 241 30.4 3.95 0.47
45 0.27 20 1.0 23.2 38.8 1.94 1.9 353 - 6.0 1.0
45 0.27 80 1.0 23.2 45 2.25 ] 39.7 7.55 47
45 0.47 50 1.8 14.6 43 2.15 2.0 41.6 5.0 1.0
45 0.47 50 1.8 14.6 55 275 17 493 7.4 4.7
45 0.47. 50 1.8 14.6 57 2.85 1.6 50.6 7.6 10
45 -1.0 25 39 77 56 2.8 2.9 56 5.6 2.2
45 1.0 25 3.9 7.7 65 3.25 2.4 59 6.5 4.7
45 1.0 25 3.9 17 70 3.5 2.0 62.7 6.9 10
*Diot=5%- *sR. —Grid resistor of following valve.
(O b
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SINGLE DIODE A.F. PENTODE DAF9I (Cont.)

OFPERATING CO NDITIONS AS RESISTANCE COUPLED AMPLIFIER
Triode connection (g, to a). i
la Yo_ut Vout Diot Rgl’k
(A) Vin (Vem.s.) (% (MQ)
250 11 5.0 1.0 0.68
130 11.5 5.0 ; 4.5
#Ry,=Grid resistor of following valve.
REPLACEMENT FOR:
ZDA17, 1FD9, 1FD9/155, 155—Direct.
1LD5—Change base.
1U5—Rewire base.

SINGLE DIODE A.F. PENTODE

FILAMENT
Vi 1.4 Vv
If 25 mA

DIMENSIONS
Max. Overall Length 56
Max. Seated Height 50
Max, Diameter 19

LIMITING VALUES
Pentode Section
V. max. 30 v
Pa Max. 30 mW CHARACTERISTICS
Vgz Mmax. 20 v Pentode Section
Pga MaX. 10 mW Va 67.5 v
I max. 250 A Vit 67.5
1 170 A
Diode Section |?m 55 L
P.LV. max. 100 v Vo -1.5
laq max. 200 pA Em 170
jadpl; MaX. 1.2 mA Mer—ga 16

OPERATING CORNDITIONS AS RESISTANCE COUPLED AMPLIFIER
Pentode connection

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

Source
Yt Ra Rgz** P\ﬂ impedance Rgi*** Ie Vout Vout Diot

v) (M MQ MQ kQ A Vin (Vems) (%
85 1.0) { 2.7} ( 10) ( c} { 35) 55 ( ) (2/5)
2.5

85 ; 27 10 470 ] 85 50
85 ! 27 10 0 j 85 65
85 A 257 10 470 | B85 60

&4 4 27 0 2 60 45
64 X 2.7 470 d 60 40
64 7 27 0 i 60 57
64 . 7 470 4 60 52 _ .
*Eaalsed on line voltages of 90V and 67.5V decreased by the negative bias for the output
ve.
*#R ., by-passed to earth by 0.47uF capaciter.

*++Grid resistor of following valve.
Mullard
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] ; 18
i J| DAF96 (Cont.) SINGLE DIODE A.F. PENTODE . VARIABLE-MU R.F. PENTODE (OBSOLETE)
| N
| .
| 4 CONNECTED AS TRIODE (g to a). L FILAMENT
i Source ' : Vi
| Vp* Ra Ry, impedance Rg** Ix Vout Vout Dt B It
!! VM) M) M2) (M) @A) Vi (Vems) (%) -
ll 85 0.22 10 0 1.0 210 11 5.0 2.0 i LIMITING VALUES
i 85 1.0 10 0 1.0 60 12.5 5.0 2.0 L V, max. gg
| 64 0.22 10 0 1.0 135 11 5.0 - Vs X ? .
4l 64 1.0 10 0 1.0 40 12 50 3'3 = pary Side Contact
*Based on line voltages of 90Y and 67.5V decreased by the negative bias for the output . OPERATINCICORELR S
valve. P . Va 90 '
**+Grid resistor of following valve. e Ves 90 Y
REPLACEMENT FOR: 1AHS, 1FD1—Direct. Va 0 X DIMENSIONS
ls 12 Max. Overall Length 96
lex 20 Max. Diameter Eil
DCC90 | : Ay
750 pAV
R.F. DOUBLE ! = gm
TRIODE Vo _40 v
FILAMENT b *For 150 : 1 reduction in gm-
Series Parallel ¢ = v REPLACED BY: DF33—Change base.
Vi 2.8 1.4 v f6) (@] o
I 10 220 mA do t0)s
CAPACITANCES o O
(measured without external shield) - + " VARIABLE-MU R.F. PENTODE
¢ _a” 032 pF - fct f+ L y
g1 (each sact?cn) 0.9 pF B7G FILAMENT
¢yt (each sect:.on) 1.0 pF DIMENSIONS S i Vi 14 v
ca_g (each section) 32 pF Max. Overall Length 545 mm le 50 A
LIMITING VALUES (each section) Max, Seated Height ~ 47.5 mm -
Intermittent operation Max. Di t 19 mm
( Va max i ) 135 v S 1 DIMENSIONS
it OPERATING CONDITIONS
=Vg max. 30 v Push pull R.F. amplifier or oscillator Max. Overall Length f
1, max. 15 mA at 40 Mc/s. Max. Diameter Octal
lg max. 25 mA (erasel operation) Rups v : OPERATING CONDITIONS
ps max. 10 W sy, 20 v CAPACITANCES . 90 V
For continuous operation the above & 90 v
maximum current and power ratings Re_t 40 ki Ca g1 0 v
must be reduced by 50%. Rx 570 Q Cin Vo $20 mA
E 1 5
CHARACTERISTICS (each section) s ;f{:i mx ' . ost ‘ i 00 pA
Va 90 \'4 B 1.5 MQ
Ve 25 v le (?PP’ °X-)) 2;;3'5 "’:’Vﬁ LIMITING VALUES o 750 pANV
pe (approx. : ; :
la 1:.7 mA P:ut Gonrax) 2.0 W — Va max. 110 Ve o 4.0 Y
t 8.3 kQ *Obtained from fixed supply, or by = Ve max. 110 V') *For 150 : 1 reduction in gm-
: 18 mAV means of cachede or grid resistor of REPLACEMENT FOR:
o= SmAl value shown. . 1NSGT, 1N5VG—Direct.
REPLACEMENT FOR: 3A5—Direct. _ _ DF1, 1LN5—Change base.

[Mullard |
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DF64 SUBMINIATURE A.F. VOLTAGE S~ SUBMINIATURE AF. VOLTAGE DF66
AMPLIFYING PENTODE AMPLIFYING PENTODE (Cont.)
FILAMENT eI OPERATING CONDITIONS
Vi 620 mV a - i+ With fixed bias
I 10 mA ' B = 22. v
7 @ LIMITING VALUES 10 MO
1 2.
LIMITING VALUES 4 — xa max. —625 mVY
9z 9l ge Max. 16 A
VY max. 45 A t2g31- i max. 5
Vs max. 45 v BSA 33
I max. 75 A X 5.0 MO
T‘oi:le.:Du%ec;Asoldlered connections to CHARACTERISTICS With grid current biasing
the leads of this valve must be at |
CHARACTERISTICS 5mm from the seal and any bendiu?‘;‘;‘ \\J; 22. 2’1
Va 15 v the valve leads must be at least 1.5mm ) M
: from the seal. A 2. MQ
Vs 15 \' uA 10 MQ
I; 50 A V' 0
/i = “A DIMENSIONS I\ 16 A
52 2 Max. Bulb Length 254 mm - : MQ
Ve 750 mVY u - 35 3
e 90 LAV Max. Bulb Width 7.25 mm s0 MO
2 ot Max. Bulb Depth 56 mm TRey :
- ‘ } $Rg=Grid resistor of following valve
Me1-g2 7.5

OPERATING CONDITIONS

With grid current biasing
(zero source impedance)

SUBMINIATURE A.F. VOLTAGE

OPERATING CONDITIONS
AMPLIFYING PENTODE

With fixed bias

DF70

Vi 15 v Vo 15 v

Ra 22 MO ‘;a 1—1' :D FILAMENT 93 1+

Rz 2.7 MQ £2 7/ Q

Ver 620 mV Ryt 10 Mo Vi NC 60O\
Ii 66 A I 59 pA e le or el
Gain 274 dB Gain 28 dB ILNO ©:
Rout 50 MQ Rout 50 MQ DIMENSIONS IC 92

f
Max. Bulb Length 1+ 133 28D
Max. Diameter Note.—Direct soldered connections to
the leads of this valve must be at least
Smm from the seal and any bending of
the valve leads must be at least 1.5mm
from the seal.

SUBMINIATURE A.F. VOLTAGE

AMPLIFYING PENTODE LIMITING VALUES

&30 a Va max.
= Vg max. OPERATING CONDITIONS
FILAMENT P ‘ Vb 30 —6‘;55 m¥
1\"r 6%3 mY gq?'i 81.5 43.3 Mf;':
t mA 1
- CHARACTERISTICS . 047 10 047 1.0 MQ
DIMENSIONS t+ £33 : X o 4 a5
B5A = 2 R 33 33 MQ
max- EU=|; bsi_'ldgth 28 mm Note.—Direct soldered connections to Vix #This voltage may be obtained from a
Max. Bulb D ; T 84 mm the leads of this valve must be at least la L separate source (e.g. the voltage drop
2x.. DUl ept 61 mm S5mm from the seal and any bending of . b across the filament of the previous
the valve leads must be at least 1.5mm - ” £ valve) OER{mr;zbgﬂ?lc)l current biasing
from the seal. resistor (Rgi= .
s . — _ Ta +Grid resistor of following valve
(C___ ) - = (==

Mullara . Mullard
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DFOI : VARIABLE-MU R.F. PENTODE B L.E:PENTODE

FILAMENT
b (o i s VY:
= It

FILAMENT
Vi
13

DIMENSIONS . N i DIMENSIONS

Max. Overall Length 5 = EE— Max. g)ven:llli_l!_en%th
i ! Max. Seated Height
Hax. SDe‘ated Height 1+ 193 | Max. Diameter
cdisaial B7G ' ' CHARACTERISTICS
i 4—] : B 64
CAPACITANCES Lib4=Ho connection ®  CAPACITANCES 0 Sg
CHARACTERISTICS o v 0 0 v
Va 45 675 90 90 v T Co_g1 : 64 64 v
Vgs 45 675 45 675 4 :“ ' 3 1.65 1.65 mA
: Va 0 0 0. 0 Vv = _ 550 550  uA
la 17 34 1.8 35EmA I 750 750 AV
LIMITING VALUES -. LIMITING VALUES 07 10  MQ
by 5 leg 07 15 0.65 1.4 mA
» max.

: 18 18
700 875 750 900 = Va max. 90 " Hgi-gs
Vg, max. 67.5 &m el am

*V
Vg, max. 0

. : 250 i 4.1 -5.5 '
Vg, —10 16 -10 -16 \ _ PR 20 +Based on line voltages of 67.5 and 90V
: e a0 20 R B0CECt R : £ ﬁ;": 100 mW decreased by the negative bias for the

I max. 55 mA *For gm=10 pA/V. Ip:!rnax. j 22 mA output valve. ;

REPLACEMENT FOR: W17, 1F3, 1F3/1T4, 1T4—Direct. B Rl i 30 MQ $For 75-1 reduction in gm. -
REPLACEMENT FOR: 1Al4, 1F1—Direct.

Ca g
Cin
Cout

DF92 | R.F. PENTODE — . ?OE:;FC?L[I)EEI'EF)REQUENCY CHANGER DKI

FILAMENT - ] FILAMENT

14 : Vi 1.4
I 50 %200 & _ Ie 50

DIMENSIONS ' a (O Ola B T OPERATING CONDITIONS
Max. Overall Length  54.5 _ o O s v 33
Max. Seated Height 47.5 tiq3 : 45
Max. Diameter 19 f+ 93 =

0
CAPACITANCES BIG 550

: Pin 4—No connection T 1.2
(Measured without external screening)

600

Cy 3.6 pF 90 90 3 2.4
CO:t 7.5 pF 45 67.5 ; 200

0 0 : 600
LIMITING YALUES 1.9 3.7 : = 250 uA

3 -3.0

Va max, 90 A 07 1.4 g il LIMITING VALUES
e 5 2 = This voltage may be obtained by using

Vg max. 70 Y 0.85 1.0 mA/V a screen resistor of 68k} fromya o0V Va max.

Ve, max, 0 v 900 500 kQ LI supply. Vo max.

Iy max. 6.0 mA HeiTry 11 11 : _ 1For 50:1 reduction in g. Vigaigs MaX.

3
> <

Side Contact

FPr<<<<

e

DIMENSIONS

Max. Overall Length
Max. Diameter

<2BB355

REPLACEMENT FOR: 1F2, 1F2/1L4, 1L4—Direct. — B REPLACED BY: DK32—Change base.

_ > - €
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DK32

FILAMENT

Vi

Iy
CAPACITANCES

Ca_gs

Cout

Cgy—all

Cgom1

Cg1-g1

Cai-ga

Cgzan (less g)

Cgr-an (less gy)
LIMITING VALUES

VY max.

Vg gz MaX.

Vgg max.

| max.

Rgy_r max.
CHARACTERISTICS
(Oscillator Section)

20
45
V]
30
0
550

REPLACEMENT FOR:

HEPTODE FREQUENCY CHANGER

DrPr<<<

=3

pAf

DIMENSIONS

Max. Overall Length 102
Max. Diameter 30

OPERATING CONDITIONS
Va 90
VE:H 25

gz

£l
la
1(::1—:&'5

g2

IS’I
I
Rgr
Fa

g
Ve 330
*For 50 : 1 reduction in ge

<%§5§§:3»'§>§<<<<

HEPTODE FREQUENCY CHANGER

LIMITING VALUES
Va max.
Vgaigq M2X.
Vg max.
I max.

CHARACTERISTICS
(Oscillator Section)
Vgl_=Vg= 0
Vea=VYe:=Va 67.5

Em (g1-82+B1+8)

1.4 mAlV

OPERATING CONDITIONS
Va 45 67.5 90 90

Vesied 45 61.5 45 615

Ve o0 B0

Rg ¢ 100 100 100 100
600 500 800 600

DK?I (Cont.)

Y
Y
Y
k€2
k&

280 250 300 pAV
14 08 1.6 mA
32 19 32 mA

250 -150 250

uA

275 5.0 275 50 mA

-9.0 -14 -9.0 —14

*For go=5pAlV

REPLACEMENT FOR: X17, 1C1 (Ediswan Mazda), 1C1/1R5, 1R5—Direct.

v

HEPTODE FREQUENCY CHANGER

FILAMENT

Vi 14

I 50

DIMENSIONS
Max. Overall Length
Max. Seated Height

1A7GT, 1A7VG—Direct. Max. Diameter

DK1, FC141, 1LA6E—Change base.

X14—Earth pin 1.
CAPACITANCES

DK9I

FILAMENT
Vi

Ir

CAPACITANCES

Cgg—all
Ca_all
Cgy-all
Coga
Cgyg1
Ca g1

HEPTODE FREQUENCY CHANGER

Page 64

18757

!IA\- -9s5
B7G

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

Ca all
Cgs_all
Cza-all
Cgj—an
Ca g3
Cer-ga
Cgz g3
Cei-g2

LIMITING VALUES
Va max,
Vg, max.
Vg, max.
I max.
Ry r max.
Rgyr max.

z2
Reyty
Vg (approx.)
Ve, (approx.)
0sC
L
la
ley
Iga
ey
gc
Ta
TVes

whA
mA
uA

ke
A

*QOptimum value. In a typical circuit,
lo, should be between S50uA and

250uA.

+For 100 : 1 reduction in ge.




DK92 (Cont.) HEPTODE FREQUENCY CHANGER - OUTPUT PENTODE (OBSOLETE)
CHARACTERISTICS
Oscillator Section (with g, returned to f
scillator Section (with g, rne M) FILAMENT
Va 85 v
Ve 60 \'A Vi
Yea 0 A" . Iy ! ;
G o i S
g2 A S DIMENSIONS t+ 193
Emiz1-§m 902 5 uAY : Side Contact
Pei1-g2 . d Max. Overall Length OPERATIN aND
REPLACEMENT FOR: X18, 1AC6, 1C2—Direct. 3 Max. Diameter N A G (333 N iT;(C))NS
= . 3 ; 83 90
LIMITING VALUES -7.0 -7.5.
DK96 " Ve gk
HEPTODE FREQUENCY CHANGER = Vge max. 1.5 .
| Ix max. 113 i
FILAMENT | I ; :
v 14 v E70) 92 91 & - : 200
Iy 25 mA o) : 10
f a 0)=(8 REPLACED BY: DL35, 1C5G—Change Base.
CAPACITANCES 934 BagCi(e] T
Cg_all gg PE gi e @) &
c ! £ I
e 18 oF ! 85 OUTPUT PENTODE
Cga_gn 76 pF .
B7
S <011 pF & FILAMENT
Cags <03 pF i
Cogs <036 pF DIMENSIONS —— Series Parallel
Cor—g2 3.0 pF Max. Overall Length 56 mm F : Vi 28 1.4 v
Cpi_gs <02 pF Max. Seated Height 50 mm - . Ie 50 100 mA
Cgppa 1.6 pF Max. Diameter 19 mm
LIMITING VAL fet,
LIMITING VALUES OPERATING CONDITIONS : = 193t
Va max. 90 v . =Vy &4 85 v —— V5 max. 110 A%
Pa Max. 150 mW V“ 0 0 v Vg, max. 110 v QOctal
Vg, max. 60 A4 Rga 0 120 kQ : o *|x max. 12 mA
Pga Max. 100 mW R‘;’; 18 33 kO | Rgy_r max. 1.0 MQ DIMENSIONS
Vg Max. ‘;g \x Rey 1+ 27 27 kQ e S e *lx 213);\ for each 1.4V section of filament Max. Overall Length 100
Pgy Max. m V. ) 64 68 A2 is 6mA. Max. Diamete 30
Iy max. 26 mA Ves %:TJE:{;;% 3 35 v — e
gss—f max. 103-0 l‘:g e 4.0 4.0 v OPERATING CONDITIONS (As single valve class “A’" amplifier)
gi_f Max. e 2.45 02.4 m 4= . Filament Arrangement: i Parallel
Iy 550 600 pA Va 0 85 90 110
CHARACTERISTICS (s 120 140 uA ; 4 Vs 0 85 90 110
Oscillator Section les 1.6 1.5 mA > = 45 6.6
(With g, returned to f.) ;2 85 85 uA — _ Vinr.m.s 32 3.8
VieVn 64 85 v £e 275 300 uAlV pat=—" 2.0 10
4 64 64 v ra 0.9 1.0 MQ S5 5 Iz 1.0 1.4
Ves 0 0 v 1Vas 450 =65 : gm 2.0 2.2
Vil _E? 4 .Bf 4 3 *Based on line voltages of 67.5V and 90V = Ta 80 100
| El "1 2700 A decreased by the negative bias for the Ea 8.0 8.0
5 5 i output valve. - out 230 400
gmmsn 709 70, A For 110 : 1 reduction in — 1 Dt &> : &0
12 . - For 110 : 1 reduction in ge: . ; REPLACEMENT FOR: N16, 3Q5G, 3Q5GT—Direct.
REPLACEMENT FOR: TAB6, 1C3—Direct. =3 N15—Increase Bias.
(=my . :
— . Aattard]
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DL35

FILAMENT

Vi 1.4

Ir 100

DIMENSIONS
Max. Overall Length 92
Max. Diameter 30

LIMITING VALUES
Va max. 110
Vg, max. 110
lic max. 12
CHARACTERISTICS

Va 83 90
83 90

v
A

7.0 =n \'
7.0 7.5 mA
1.6 1.6 mA

110 115
1

kO

5 1.55mA/V

REPLACEMENT FOR: N14, 1C5G, 1C5GT—Direct.
1Q5GT—Rias may require adjustment.

DL2—Change Base.

OUTPUT PENTODE

t+ 193
Octal

OPERATING CONDITIONS
(As single valve class A’ amplifier)
Va a3 S0
Via 83 90
Ver 7.0 -7.5
Vin {T.Mm.5.)
B{0)
la (max. sig.)
E2(M)
lg, (max. sig.)
il
Pﬁul 2
Dtut 0

DiL64

FILAMENT
Vi

le

DIMENSIONS
Max. Bulb Length
Max. Bulb Width
Max. Bulb Depth

LIMITING VALUES

Va max,
Vo max.
| max.

CHARACTERISTICS

-1.
180
400

4.

SUBMINIATURE OUTPUT PENTODE

5
uAV
kQ

5

B3] Q

f+g3f-
B5A

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

OCPERATING CONDITIONS
Va 15
Vv 15
Vi -1.55
laay 159
3
g3(0)
in(r.m.s.) 850
& - 100
Pt 950
Diot 10

<5385 c<<

=
o2

SUBMINIATURE OUTPUT PENTODE

FILAMENT

Vi
Iy

LIMITING VALUES

Vs max.
Veg max.
le max.

CHARACTERISTICS

Uep-ga

MNote.—Direct soldered connections to
the leads of this valve must be at least
S5mm from the seal and any bending of
the valve leads must be at [east 1.5
mm from the seal.

e 1493
BSA

DIMENSIONS
Max. Bulb Length 35 mm
Max. Bulb Width 84 mm
Max. Bulb Depth 61 mm

OPERATING CONDITIONS

(As single valve class “A’" amplifier)
Vo 25 .V
Vee 225 v
Ve —1.4 Y
laga) 300 pA
lgsgo) 75 pA
Vlu[r.m.s.} 850 my
Ra 75 k&
Puul 2.7 mWy
Diot 10 o

SUBMINIATURE OUTPUT PENTODE

FILAMENT
Vi
Ie

LIMITING VALUES
Ya max.
Vga max.
Pa mMax.
Pea Max.
I max.

CHARACTERISTICS

&

VS!

la

lga
EL

Em

Ta

He1—ea

DL68

f+ 93
BSA

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

DIMENSIONS
Max. Bulb Length
Max. Bulb Width
Max. Bulb Depth




DL68 (con)

SUBMINIATURE OUTPUT PENTODE

OPERATING CONDITIONS (As single valve class “*A”’ amplifier)

Vb

vF{i

VF{]

laoy

ISZ{DF

Vln {F.I.8.}
Ry

Puut

Dot

225
225
-2.2
600
150
1.3
375
5.0
10

S

2

REPLACEMENT FOR: DL72—Rewire connections.

DL71

FILAMENT

LIMITING VALUES

Va max.
Vga max.
|3 max.

CHARACTERISTICS

SUBMINIATURE OUTPUT PENTODE

93 1+
NC ~ OO\ NC
O O
gl OO C)O a
Ic 92
f+ 93
BBD
DIMENSICONS
Max. Bulb Length 38 mm
Max. Bulb Diameter 10.1 mm
45
45 OPERATING CONDITIONS

SUBMINIATURE OUTPUT PENTODE
(OBSOLETE)

FILAMENT
Ve
le

LIMITING YALUES
Va max.
Vg, max.
Ik max.

+ 193
B

DIMENSIONS

CHARACTERISTICS

45 v
45 v
ety (Self bias)

400 A g“

500 uAV N

170 © ka o

g1

la
Note.—Direct soldered connections to lgs
the leads of this valve must be at least Ra
5mm. from the seal and any bending of Vinge.
the valve leads must be at least 1.5mm. Pout
from the seal. Diot

REPLACED BY: DLé8—Rewire connections.

m.s.}

8D

Max. Bulb Length
Max. Bulb Diameter

OPERATING CONDITIONS

38
10.1

45
45
2.7
—4.16
1.16
350
30
2.65
19.5

OUTPUT PENTODE (OBSOLETE)

FILAMENT B758]
Vy 1.4 v
le 100 mA

DIMENSIONS 99?% :
Max. Overall Length 54.5
Max. Seated Height 47.5
Max. Diameter 19

" LIMITING VALUES

-1.25
600 !
g2 150 uA
550 YA
Fa 350 k
He1-ga 15

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

=
7

(As single valve class “A’" amplifier)

VY

VF.!!.

Ia,(o)

IKE(OI

Rk

Vo

Ra
vlmr.m.a.]

Pout
Dot

45
45
590
150
1.5
-1.25
100
880
6.3
10 %a

235555 <<

Va max.
Vgo max.
I max.

CHARACTERISTICS
Va
Vea
El
Ia
ley
Fa
Em

mA
mA
kQ
1.57 mAV

10

12

myy

o
i

REPLACED BY: DL92—Rewire base so that filament voltage is between pin 5 and
pins 1 and 7 connected together.

(==
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DL92 OUTPUT PENTODE ~  RF. OR AF. OUTPUT PENTODE

FILAMENT

Single
Series Parallel Section

Vi 2gn 44 1.4 v _ ]
l; 50 100 50 mA . _ B FILAMENT

i P Series Parallel
DIMENSIONS : . Vi 2.8 14 V

Max. Overall Length : i 3 Ie 100 200 mA

Max. Seated Height
Max, Diameter CHARACTERISTICS

Filament connection

LIMITING VALUES Series Parallel
Va 45 90 45 90 v e Cap

Va max. 90 v V,, 45 675 45 615 V o

2 00 Ve 5 7.0 5 =7 == :
e ¢ gy G 12 B A z Cout : OPERATING CONDITIONS

. 30 641
Vg max. 1:3 \:r }:2 07 14 08 14 mA - (As single valve class “A’" a.f. amplifier)
Pga Max. n gm 14 142 115 1.57mAV Parallel filament arrangement
I max. 12 mA Ugige 50 50 50 50 — - LIMITING VALUES Va 135 150 v
Ryt max. 20 MQ ra 100 100 100 100 k2 - A.F. power amplifier Vea %0 90 v

OPERATING CONDITIONS (As single valve class “*A’ amplifier) = Va max. 5 Ve 7.5 -8.4 Vv
Vg, max. lagoy 14.8 13.3 mA

*_ filament connection filament connection section of filament ; Pa Max. Iy (max. sig.) 14.9 141 mA

Va 45  67.5 90 67.5 82 90 62 Pgz Max. lea(oy 2.6 22 mA
Ves 45 675 67.5 45 675 B2 675 62 ' o lgs (max. sig.) 3.5 35 mA
Ve, 45 -70 -70 -45 -7.0 -82 -7.0 5.6 : = : | = _ 19 1.9 mAV
: A 38 7.2 10 74 3.8 : 5% it e
1- 08 15 22 14 0.8 : — - . . Ta
.0 8.0 55 8.0 12 .F. power amplifier Ra 8.0 8.0 ki
5 3.5
5
1

CAPACITANCES DIMENSIONS
Max. Overall Length 545 mm

Max. Seated Height 47.5 mm
Max. Diameter 19 mm

(without external shield)

Series Paraliel » Single

|nm; 3.
lzsio) 0.
Ra 8.
v1r| (r.m.5.) 3.5 5,

Pout 50 160 235 6
Diot 125 12 13

: 6.3 55 4.6 . i { (Intermittent operation) Vinrm.s 55 6.0 v
180 320 270 91 == Ve e Pout 600 700 mwW

10 12 L . Lo g
2 e 102 — VE: max. Dm: 5.0 6.0 %

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-FULL = RS OPERATING CONDITIONS
Pa max. - (As r.f. power amplifier at 50 Mc/s)

Series or parallel filament connection . . Pea Max. (Intermittent operation)

\i 67.5 76 90 v 150 v
V:z 67.5 76 90 - Pin Max. ? a :

Ver . 12 136 -16.5 i la max. Ves $3 ¥
lagoy 2%1.5 2%1.5 2%2.0 e g, Max. Rer-t 200 kQ
ly (max. sig.) 2x5.6 2x7.0 2x84 Tom Ia 18.3 mA
s 2 %250 2 x 350 2% 350 t _— & fax. les 65 mA
lgy (max. sig.) 2x%2.6 2x27 130 uA

|
Ra_ 9.0 10 3 el 21
\F{imngx-—gr yr.m.s. 4%8 75.3 : 5 Pout (approx.) 12 W
! - REPLACEME - .
Dl . 5.5 6.0 , b NT FOR: 3A4—Direct.
REPLACEMENT FOR:

N17, 1P10. 1P10/354, 354—Direct.

DL91, 154—Rewire base so that filament voltage is between pin 5 and pins 1 and
7 connected together.

U
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DL94

FILAMENT
Single
_Series Parallel Section
Ve 28 14 14 v
Ir 50 100 50 mA

DIMENSIONS

fct,
Max. Overall Length  54.5 1+ 93 f-
Max. Seated Height 47.5
Max. Diameter 19

OUTPUT PENTODE

B7G

CHARACTERISTICS

LIMITING VALUES

VY, max. a0 A v
pa Max. 1.0 W Vo
Vg, max. 90 vV v
Pz Max. 300 mW s
*] max. 12 mA o

|
Rgi_r max. 10 MQ gg:]
*l, max. for each 1.4V section of Uer_ga

filament is 6mA. Fa

Filament connection
Series Parallel
20 90 \'
90 90 v
—4. 45 v
7. 9.5 mA
1. 21 mA
2. 2.15mAV
7. 7.5
120 100 kQ

OPERATING CONDITIONS (As single valve class “*A’" amplifier)

Series
filament Parallel filament
connection connection
85
85
-5.0

Single
section of
filament

a5
85
-5.0
3.5
0.8
20
3.9
150
12

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Series or paraliel
filament connection of
920
90
B 9.4
lajoy z 2x2.0
Iy (max. sig.) : 2x6.4
les0) i 2x 500
lg, (max. sig.)
a_a ]
Vin {F1—E1jT.m.8,
out

DI.DI.

REPLACEMENT FOR: N19, 1P11, 1P11/3V4, 3V4—Direct.

N18, 3Q4—Rewire base.

Single section

filament

20

30
-9.1
2x1.0
2x3.3

2x300
2x1.3

30
13.8

300
2.7

OUTPUT PENTODE

FILAMENT
Series Parallel
Vi 2.8 14
Iy 25 50

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES
Vy max. 90 A%
Va max. 90 v
Pa Max. 600 mWW
Vg, max. 90 v
Pes Max. 200 mw
#lx max. 6.0 mA
Rgr_r Max. 20 MQ

*]. max. for each 1.4V section of the
filament is 3mA.

fot,
f+ g3 f-
B7G

CHARACTERISTICS
(Parallel filament connection)

67.5 90
64
64
3.5
-3.3
650
1.3
7.0
Iz 170

OPERATING CONDITIONS (As single valve class “A’" amplifier)

Parallel
Filament connection

Single

25mA Section of Filament

67.5 90
64 a5
64 a5
-3.3 -5.2

1.75

350
30

Vin(r.m.s_} - - 2.5
Pout 200 50
Dot 10 10

OPERATING CONDITIONS FOR TWO VALVES IN CLASS “AB’ PUSH-

PULL

All Filament Sections
in parallel

Vi 67.5 90 67.5
Filament shunt

resistor —_ — 470

x 470 560 470
|n|a-_n 2x2.3 2% 3.25 2x2.0
la (max. sig.) 2x3.15 2x4.25 2%2.85
lzsio) : 23650 2400
Iz, (max. sig.) ; 2%1.25 2x0.75
Raa 20 20
Ving_enr.m.s. i 13.8 10.1
Pout 420 190
Diat % 4.0 1.8

*R

*An additional 3.5mA is fed through_Rk to simulate the current from previous stages

REPLACEMENT FOR: 1P1, 3C4—Direct.

2.5
500
25

3.5
100
10

Operation in 50mA
Filament chain

90

330
560
2x2.85
2x4.0
2 %550




DM70

FILAMENT
_ Vi 1.4 '
It 25 mA
DIMEMSIONS
Max. Bulb Length 443 mm

Max. Bulb Diameter 10.16 mm

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

LIMITING VALUES

Vi max. 300 \'
*Va max. 20 \'s
Va min. 45 \4
**p, max. (Va<<90 V) 25 mwW
**p, max. (Va=200 V) 10 mW
|3 max. 300 A
Rg_r max. 10 MQ
*In circuits without anode series

resistor.

*#Values of ps max. for intermediate
values of ¥, may be determined by
linear interpolation.

+Length of fluorescent column observed,
measured from the top of the aperture.
The maximum value is approximately
14mm.

REPLACEMENT FOR: 1M1, 1M3—Direct.

SUBMINIATURE TUNING INDICATOR

E830 T 3
NC o NC
OO O
9 ic\O O NC
o O
g a
t Viewing direction.
B8D
OPERATING CONDITIONS
Battery operated receivers
Pin 4 Pin 5
earthed  earthed
Vu 90 67.5 V
Va 85 60 V
' 0 0 V
la 170 105 pA
11 10 mm
Vg (for complete
extinction) =10 7.0 Vi
Mains operated receivers
(Pin 5 earthed)
Vi 110 170 250 v
Ra 047 1.0 1.8 MQ
Ve 0 0 0 v
la 105 110 105 uA
L 10 10 10 mm
Vg (for
complete
extinction) —15 -23 -34 v

D024

FILAMENT
Ve 4.0 A"/
Iy 1.85 A

DIMENSIONS
Max. Overall Length 155 mm

Max. Diameter 52 mm
LIMITING VALUES

Va max. 400 v

Pa Max. 25 w
CHARACTERISTICS

Va 400 v

la 63 mA

Vg —40 v

Em 7.5 mAV

W 8.0

Ta 1.0 kQ)

DIRECTLY HEATED OUTPUT TRIODE

(OBSOLETE)

a ]

1 1
9
a
i
Brit. 4-pin.

OPERATING CONDITIONS
Va 400 v
la 63 mA
Vg 40 v
Ry 630 Q
Ra 32 kQ
V‘:zir.m.a.} 23-1 V\:‘
Diot 4.0 %

REPLACED BY: There is no valve which will directly replace this type but full working
conditions of EL37 should be studied with a view to substitution.
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(d—
N

DIRECTLY HEATED OUTPUT TRIODE

(OBSOLETE)
FILAMENT

f
It

DIMENSIONS
Max. Overall Length
Max. Diameter

LIMITING VALUES
Va max.
pa max.

CHARACTERISTICS
Va 400
Ve 92
Ia 63

v
v

mA

g 38 mAY

i1 3.6
ra 950

REPLACED BY: There is no valve w
conditions of the EL37 should be

Q

A
Brit. 4-pin

OPERATING CONDITIONS
400 v
=92 V'
63 mA
1.5 kQ
30 le£2
Vlmr‘m.ﬁ‘: 65 v
Pout 7.5 W
Diot 10 ol

hich will directly replace this type but full working
studied with a view to substitution.

DIRECTLY HEATED OUTPUT TRIODE

(OBSOLETE)

FILAMENT
Vi
I; (approx.)

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES

VYa max.
Pa mMax.

CHARACTERISTICS

Va 100
Vi 0
3 4.0
fa 580

v
Y

Q

Em 6.9 mA/Y

REPLACED BY: There is no valve which will directl | i i
12 y replace this type, but full workin
conditions of the EL37 should be studied with a view to substi}éution. 2

D030

9

f[Oa a0 f.
O
a

OPERATING CONDITIONS
(As single valve class “A" amplifier)

400 500

-102 -134

62.5 60
4.5 6.0

8.0 11

a
f

0

Brit. 4-pin

(Two valves in class ‘‘AB’" push-pull)
Va 440 500 A
Ve 117 145 \
lao 57 50 mA
Ra 2.8 34 kQ
Pout 32 45 w

[Mullard]
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DIRECTLY HEATED FULL-WAYV
DW2 RECTIFIER (oBSOLETEFS

FILAMENT EE a"
Vi 4.
Iy 1.
DIMENSIONS

Max. Overall Length 128 mm
Max. Diameter 52 mm

LIMITING VALUES
Vair.m.s.) Max. 2x250 v
lour max. 60 mA
C max. 16 uF Brit. 4-pin

REPLACEMENT FOR:
G431, G470, GN24, PV495, S11A, 408BU, 506BU, 1821—Direct.
U10, providing load current does not exceed 60mA.
R1, UU2, DW2 directly heated. Check that reservoir capacitors are capable of
withstanding 350V py,.

DW3 " DIRECTLY HEATED FULL-WAVE
RECTIFIER (OBSOLETE)

This valve is identical with the DW4-350, except for the overall dimensions, which are:
Max. Overall Length 143 mm Max. Diameter 55 mm
REPLACED BY: DW4-350—Direct.

DW4 DIRECTLY HEATED FULL-WAVE
RECTIFIER (OBSOLETE)

This valve is identical with the DYV4-500, which is the present replacement.

DW4_350 DIRECTLY HEATED FURLEL(E'VI"{‘I‘:\[\EIE

FILAMENT
Ve 4.0 v

Ie 2.0 A
DIMENSIONS
Max. Overall Length 142 mm
Max, Diameter 5
LIMITING VALUES
Yar.m.s.) max. 2x 350 v
lout max. 120 mA
C max. 16 uF Brit. 4-pin

REPLACEMENT FOR:
BVA211, BVA214, BVA215, BVA216, DW3, PV4, R4, RV120/350, $11D, U12/13,
442BU—Direct.
RVY120/350s—Change base.

pRECTLY HEATED FULWAYE  [WA-500

Fl LAME NT [Ea0d d a a
Ve 4.0
2.0 9
1 [Oa s\t
DIMENSIONS :
Max. Overall Length 140 O
Max. Diameter 50 =

Iy

LIMITING YALUES
Va r.m.s MaX. 2% 500 v

lout Max. 120 mA Brit. 4-pin
REFLACEMENT FOR: DW4, G4120, PV4200, R4A, R41, RV120/500, U14,

UU120-500 (Ediswan Mazda), 460BU, 1561—Direct.

DT3, DT30—Add series filament resistor of 1.7, 10W.

RV120/500s—Change base.

SINGLE DIODE EASO

Miniature diode primarily designed for use
as signal detector in television equipment.

a

HEATER
Vau
In

6.3 Y
150 mA

CAPACITANCE |
Ca ik 2.1 pF kh h
B3G
LIMITING VALUES
Va max. 50 ' DIMENSIONS
|y max. 50 mA Max. Overall Length 49
Vh_x max. 50 Y Max. Diameter 12

REPLACEMENT FOR: SDé1, 6D1 (Ediswan Mazda)—Direct.
D1, T4D—Raise heater voltage to 6.3V.

TRIPLE DIODE (OBSOLETE)

HEATER
Vi 6.3 v
In 200 mA

DIMENSIONS
Max. Overall Length 79

Max. Diameter 33 Side Contact

CAPACITANCES
ca/a-a"a
LIMITING VALUES (Each section) Ca'aa"’a
Vaa 200 Gla-a"'a
laa max. 800 uA E}f;“_’;
Vi max. A4 " a ik

—
[Mullard] =
A




EABI (Cont.) TRIPLE DIODE

REPLACED BY: EBC41 (in Philips Receivers 753A and 895X, also Mullard MAS17
MAS109 and MAS112). ' i

Change holder to BBA type and rewire as follows:

Contacts on
EAB1 Holder EBC41 Holder

No. 1 to No. 4
2 to 1
3 to 8
4 to 7
5 to 5
7 to 6
8 to 2&3

EABCS@ | TRIPLE DIODE TRIODE

Triple diode triode, one diode having a ] ady 9y
separate cathode. Primarily designed for [

use in f-m. or f.m./a.m. receivers. . l h ] ay
HEATER K (O Q) kst
Vn 6.3 A - (@]
In 450 mA da\o o/ %
ay a
LIMITING VALUES
Triode Section B9A
Var'l)] max. 550 A
Va max. 300 v DIMENSIONS
Pa Max. 1.0 W Max. Overall Length 67 mm
Iz max. 50 mA Max. Seated Height 60 mm
*R,_x max. 30 MO Max. Diameter 222 mm
Vh_x max. 150 N CHARACTERISTICS
*With grid current biasing Rg_x max. Triode Section
s 22 Vo 100 250 v
Diode Sections Ve -1.0 -3.0 v
P.LV.a ay max. 350 Y la 0.8 1.0 mA
P.LV.a"a) max. 350 v gm 1.45 14 mAV
P.LV."’ 4, max. 350 v B 70 70
la’a max. 1.0 mA fa 54 50 kQ
1s"a max. 10 mA Diode Sections
12" max. 10 mA ra’a (Vaa=-+10 V) 5.0 kQ
ia'dmk} max. 6.0 mA Tard (Vﬂ”d=+5 V) 200 Q
1a” apiy Max. 75 mA ra”’q (Va"a=+5V) 200 Q
12"’ agpx) Max. 75 mA ra”a/ra’a 0.65 to 1.5

REPLACEMENT FOR: DH719/EABC80, 6AKS8, 6T8—Direct.

Page 80 Kullard

SINGLE DIODE TRIODE

Oscillator triode combined with a single
diode for use as a u.h.f. frequency changer.

HEATER

Va
In

CAPACITANCES DIMENSIONS

(measured with an external shield) Max. Overall Length
Cin 1.85 Max. Seated Height
Cout x 1.15 Max. Diameter
Cat g 1.7
Se_ad 0.05 LIMITING VALUES
Cat_ad <0.2
Cad_kd 1.6
Cit_kd 0.01 Va max.
Cad_n <0.25 Pa Max.

lie max.
Vh_k max.

Triode Section

CHARACTERISTICS
Diode Section

V. 200 v Va max. 5(; .
la Lo, ::11'“3’(- ti fre :
ax. operating -
Ve = At quency as Frequency
Em 2.8 mA[V Changer 300 Mc/fs
* 36 Limiting frequency of
Ta 12.8 kQ oscillation 600 Mc/s

Triode Section

?g;g(l.)ELEDTISDE R.F. PENTODE EAF4I

kg3s 92

Except for the base connections, th
EAF41 is identical with the EAF42.

REPLACED BY: EAF42—Connect
pins 4 and 7 together.




EAF42 SINGLE DIODE R.F. PENTODE

HEATER
YV

In

DIMENSIONS
Max. Overall Length 60
Max. Diameter 22

CAPACITANCES
LIMITING VALUES Cad—g1

- Cad_ap
Pentode Section Pentode Section

Vi max. 300 Cagr

Pa Max. 2.0 2"“‘
Vg max. (la<<2.5 mA) 300 o

Vgs max. (l;=5.0mA) 150 Diode Section

Caa-k
max. 3
Pe2 00 o

I max. 10
1.0 OPERATING CONDITIONS

R Va=V 250
* a=7V¥h
Res_x max. 3.0 Ree 110

Rn_ 1 max. 20 Vs 85
Yn_x max. 100 Ry 310
*For vegupk; not exceeding +10 V. ;:“ _gg
iRz
Bm
Dicde Section ra
Vad(py, MaxX. v *,Uvm—gz
lua max. 800  pA %
Vh_k max. 100 ' *For 100 :1 reduction in gm.

REPLACEMENT FOR: WD150—Direct.
EAF41—Connect pins 4 and 7 together.

EB4 DOUBLE DIODE (OBSOLETE)

HEATER Gy s af
Va 6.3 ;
I 200

DIMENSIONS
Max. Overall Length 64 mm .
Max. Diameter 32 mm h X

Except for the base and dimensions, the Side Contact
EB4 and EB34 are identical.

REPLACED BY: EB34—Change base.

Page B2

DOUBLE DIODE (separate cathodes)

HEATER

Vi 6.3 A
ln 200 mA

LIMITING VALUES (each section)

Vo max. 200 v Octal
laq Max. 800 nA DIMENSIONS

Vp_i max. 75 v Max. Overall Length
V! g” Max. 50 v Max. Diameter

REPLACEMENT FOR:

OM3—Direct.

D63, 6H6G/GT. The heater current of these two types differs from that of the
EB34, and they cannot therefore be interchanged in dcfac receivers.

DD6, DDéds, DD620, EB4—Change base.

C20C, CB1, CB2, D1300, DD13, DD13s, 2D13, 2D13A, 2D13C, 10D1—Change base.
Connect pins 4 and 8 together. May be necessary to adjust heater chain current.
2D4B—Change base. Raise heater voltage to 6.3V.

DOUBLE DIODE (separate cathodes) EB4 I

o
HEATER !

Va 6.3 \ '

In 300 mA

LIMITING VALUES (each section)

Vaa max. 150 v

laa max. 9.0 mA
fadpx, Max. 54 mA DIMENSIONS

Vh_x max. 300 v Max. Overall Length
Max. Seated Height
Max. Diameter
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EB9I DOUBLE DIODE (separate cathodes)

HEATER
Vn 6.3 mV
In 300 mA
DIMENSIONS

Max. Overall Length 545 mm
Max. Seated Height 47.5 mm
Max. Diameter 19 mm

LIMITING VALUES (each section)

P.LV. 420 A
|y, max. 9.0 mA
fa pi) Max. 54 mA
Vh_k(pky Max. 330 \'

REPLACEMENT FOR: DD6 (Cossor or Ferranti), D77, D152, 6ALS, 6D2—Direct.

f G
K h h k
B7G
CAPACITANCES

Cn'_k’_il_s 3.0
ca” 1" inus 3.0
CR'_a’__'h-s 3.4
(5 P 34
€’ s <0.025

EBC3

HEATER
Va 6.3 A
In 200 mA
DIMENSIONS
Max. Overall Length 90 mm
Max. Diameter 32 mm

For characteristics and operating data,
see type EBC33. Except for base and
dimensions, the EBC3 and EBC33 are

identical.

REPLACED BY: EBC33—Change base.
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DOUBLE-DIODE TRIODE
(OBSOLETE)

Side Contact

DOUBLE DIODE TRIODE

HEATER
Vi 6.3

In 200

LIMITING VALUES
Triode Section
Va max. 300 Octal

Pa Max. 1.5 :
I max. 10 DIMENSIONS

Rg_x max. (Self bias) 3.0 Max. Overall Length 100
Rg i max. (Fixed bias) 1.0 Max. Diameter 32

Vhox max. 150 CHARACTERISTICS

Va 100 200 250 v
la 2.0 4.0 50 mA

Diode Sections (each section) Ve 531 ;3'3 ;gs S
s

Vaq max. 200 v gm 1.6 2.0 2.0 mA/V

laa max. 800 uh ra 19 15 15 kQ

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. AMFPLIFIER
Vo Ra la Ry Vout Vout*® Diot Rexf
(V) (k2) (mA) (kQ) Vin (Ve.m.s.) %) (k1)
300 47 2.8 1.2 19.5 45 5.8 150
250 47 2.3 1.2 19 34 5.5 150
200 47 1.8 12 18.5 26 5.2 150
100 47 0.5 47 13 8.0 10 150
300 100 1.5 22 22 49 5.2 330
250 100 1.27 22 22 41 5.2 330
200 100 1.0 22 31 5.0 330
100 100 032 6.8 14 10 . 330
300 220 0.83 3.9 52 48 680
250 220 0.69 3.9 41 4.6 680
200 220 0.53 3.9 23 31 4.5 680
100 220 0.2 10 19 20 10 680

*x'
_*Vout=Output voltage at start of Iz or Diot=10%.

TRg;=Grid resistor of following valve.

REPLACEMENT FOR:
DH147, OM4—Direct.

DL63—Replacement in a.c. operated receivers only.

C23B, CB1C, DDT13, DDT13s, DT1336, DTU1, HL133DD, TDD13, TDD13C
202DDT—Change base. Check that heater chain current:ZObmA. ' g

DDTés, EBC3—Change base.

HAD, HLDD1320—Change base. Check that heater chain current=200mA and
check bias voltage.

[y
| Mullard |
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EBCAI

HEATER
Vi

In

LIMITING VALUES [
Triode Section h h
Va max. 300

Pa Max. 1.0 Max. Overall Length
I max. 5.0 Max. Seated Height
Re_x max, Max. Diameter 22

(cathode bias) 3.0 CHARACTERISTICS
Vh_x max. 100 Va 250
. 5 - Ve -3.0
Diode Sections (each section) I 10 mA
Vadpk) Max. 200 i 70

; £m 1.3 mA/V
lag max. 800 uA s 54 KO

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. AMPLIFIER
Cathode Bias out Vout out

Vb Ru |a Rk M:- {Vr.m.u.) (vr.m.a.} (vr.m.s,) Rﬂf
() (k) (mA) (kQ) Vin  (Dwt=2.5%) (Diot=5%) (Drot=10%) (kQ)
400 100 1.35 22 435 35.5 62.5 330
350 100 1.18 43 30.5 54 330
300 100 1.0 42.5 : 46 330
250 100 0.85 42 38 330
200 100 0.70 41 28.5 330
150 100 0.50 40 19.5 330
100 100 0.28 335 J 10.5 330

400 220 0.76 43 74.5 680
350 220 0.67 47.5 34.5 - 64 680
300 220 0.56 47 27 54 680
250 220 0.48 46.5 24.5 445 680
200 220 0.40 46 19 34 680
150 220 0.32 44 16.5 24

100 220 0.18 38 8.0 13.5 680

Grid Current Bias (Grid resistance of 20 MQ; Zero source impedance)
400 100 24 56.5 51

350 100 55 2T 43
300 100 53.5 35
250 100 51 27
200 100 19
150 100
100 100

400 220
350 220
300 220
250 220
200 220
150 220 J 8.0

100 220 0.18 4.0
tRgy=0Grid resistor of following valve.

REPLACEMENT FOR: DH150, 6LD3, 62DDT—Direct.

EAB1. (See page 78.)

DIMENSIONS

NWWWWWW WNNRNN
DWW DO D WK

5]
o

330
330
330
330
330

[T Y, |

NS
it 1 10

680
680
680
680
680
680
680

OO OO
NV W Wwonwoww

o
[#%]
w

MRl @]

DOUBLE DIODE TRIODE

HEATER
VYa
ln

LIMITING VALUES

Triode Section
:' e o DIMENSIONS
\(l m-ax 90‘ Max. Overall Length 54.5
REAriad 30 Max. Seated Height  47.5
o : : Max. Diameter 19

CHARACTERISTICS

lag max. 1.0 Va 100 250 v
v, 40 30 V¥
la 0.8 10 . mA
g 13 12 mA/V
7 70 70

Ve 54 58 kO

Diode Sections (each section)

REPLACEMENT FOR:

DH77, DH77/6ATé, 6ATé—Direct.
DHB81, 7B6—Change base. Bias may require adjustment.

DOUBLE DIODE PENTODE (OBSOLETE)

HEATER

Vi
h

CAPACITANCES

Pentode Section
Cin 4.4
Cout 8.6
Cagy <0.002

Diode Secti h i
; ions (each section) DIMENSIONS
Cad-k 3.0

Ca"a_x 3.0 Max. Overall Length + 93 mm
Ca’a_2"a <0.3 Max. Diameter 32 mm

Side Contact

Except for the base, dimensions and capacitances, the EBF2 and EBF32 are identical.

REPLACED BY: EBF80—Change base. EBF80 has 300mA heater current.

re—
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EBF32

HEATER
Vu
In

CAPACITANCES
Pentode Section
Cin
Cout

Capm

3.9
8.5
< 0.002

Diode Sections (each section)

Cald_k
Ca'a_k

Ca'da_a’a

LIMITING VALUES

Pentode Section
Va max.
Pa Max.

Vg, max. (la<<2ZmA)
Vgy max, (la=5mA)

Pga Max.

| max.

2.9
2.9
<0.45

300

-
(%]

300
125
300

10

53
> <<3<

Diode Sections (each section)

Yadpk: Max.
lza max.

REPLACED BY: EBF80—Change base.

200
800 A

<

DOUBLE DIODE PENTODE
(OBSOLETE)

DIMENSIONS

Max. Overall Length 120
Max. Seated Height 95
Max. Diameter 33

OPERATING CONDITIONS

Vo=V 250 200
Res 95 60
Ri 300 300
Ver -2.0 -2.0
Vo 100 100
Ia 5.0 5.0
lga 1.6 1.6
gm 1.8
ra 13 1.0
Ve -38 -32
TFor 100 : 1 reduction in gm

0 b <

> r <<

EBF80 has 300mA heater current.

EBF80

HEATER
Vi
In

CAPACITANCES

Caldim
Cn”d_gl
Ca'aa
ca”a_a

Pentode Section

Ca_pgp
Coput
Cin
Cg1h

63 V
300 mA

<0.0008 pF
<0.001 pF
<0.2 pF
<0.05 pF

<0.0025 pF
4.9 pF
42 pF
<0.07 pF
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DOUBLE DIODE PENTODE

Diode Sections (each section)
Ca'd_k 2.2

Ca’d_k 2.35

r

Ciliiaa <0.35
e <0.02
GV ~0.005

d

DOUBLE DIODE PENTODE

LIMITING VALUES

Pentode Section
Va max. 300
pz max. 1.5
Vgs max. (la<<2.5 mA) 300
Ve, max. (l=5mA) 125
Pg. MaX. 300 m
Ix max. 10 mA
*Rgp 1 Max. 3.0 Mo
Vh_x max. 100 v
*Rg x=22MQ if grid current biasing is
employed.
Diode Sections (each section)
P.LV. max. 350 \'
lza max. 800 uA
indpr) Max. 5.0 mA
Vi max. 100 v

EBF80 (con)

DIMENSIONS

Max. Overall Length 67.5
Max. Seated Height 60.5
Max. Diameter 222

OPERATING CONDITIONS
Va=Vn 250
Res 95
Ve 85
Veq 0
Rie 300
la 50  mA
175 mA
Vo -2.0 v
Em 2.2 ‘mAJY
ra 14 MQ
ME1-g2 18
Req 6.8 kQ
1V —41.5 \'s
+For 100 : 1 reduction in gm.

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER

Pentode Connection
Vb Ra la Rga les

Rk Rg1 Vul_lt Vnm.* Rm':'

V) (kQ) (mA) (MQ) (@A) (kQ) (MQ) Vi (Vrms) (kQ)

250 220 075 0.82 250
250 100 1.5 0.39 500
250 220 071 1.0 220
250 100 1.4 0.47 450

1.8 1.0 110 19 680
1.0 1.0 80 18 330

10 160 19 680
10 110 19 330

Triode Connection (g, connected to a, g; connected to k)

Vi Ra la Ry
) (l2) (mA) (Q)
250 100 2.08 820
250 47 4.1 560
250 100 216 0
250 47 4.5 0

*Diot=5%.
TRz, =Grid resistor of following valve.
FYout=5.0Vr. m.s.;

REPLACEMENT FOR:
ZD152, 6NB—Direct.

Rey yrﬁt Dotk Rest
MQ) Vi (s (kQ)
1.0 14 2.5 330
1.0 13 2.0 150
10 15 31 330

-

10 15 2.7 150

EBF2, EBF32—Change base. EBFS0 has 300mA heater current.




EBLl DOUEBLE DIODE OUTPUT PENTODE - | DOUBLE DIODE OUTPUT PENTODE

HEATER

Vi

In
DIMENSIONS

Max. Overall Length 136
Max. Diameter 46

LIMITING VALUES
Pentode Section

HEATER
Vn

In

- o
o
r<

DIMENSIONS

Max. Overall Length 129 mm
Max. Diameter 45 mm Side Contact

Va max. v
For characteristics and operating data, see Type EBL31. Except for base and i);.rrnn:i mVX
dimensions, the EBL1 and EBL31 are identical, \}: 2, 3
£2 .
REPLACEMENT FOR: DDPP6Bs—Direct. A W OFE‘RATING COND'!TIO?_QS
Vh_x max. \' (As single valve class “A’’ amplifier)
Diode Sections (each section) "
| Vag max. 200 v Ya 250
EB LZI DOUBLE DIODE OUTPUT PENTODE - lag max. 800  pA :" 2§°
. - CHARACTERISTICS a 6
. e >3 Va 250 v Ri 146
HEATER Y I Ve 250 \'4 lea 5.0
Vi 6.3 v 4 —— ~ rﬂ 52.0 X Ra 7.0
lh 800 mA I:'.: 5.0 mA Vln:r.m.s‘] 36

gm 9.5 mA/Y Pout 4.3
ra 55 kO Diot 10

REPLACEMENT FOR: DDPP6B—Change base.

DIMENSIONS
Max. Overall Length 96 mm

Max. Bulb Diameter 29 mm
LIMITING VALUES CHARACTERISTICS
Pentode Section 33 %gg %]52 —
Vg max, 300 v E2
Pa Max. 11 W Vex 6.0 o2 _ . A.F. TRIODE (OBSOLETE)
Vgq max. 300 v :a 33 : 4; . -
: 3.5 £ : :
F}f Zmr:? 60 mVX 3:1 2.0 ) (L T HE%’TER
Vh_i max. 50 V' Hei-ga 23 23 h 6.3 v
e ra 50 50 - In 650 mA
Diode Sections (each section DIMENSIO
ione Sectionsit ) Vv  OPERATING CONDITIONS _ baeE sl Length
lag max. 800 pA Two valves in class “AB ** push-pull ; Max. Diameter 48
v 300 v = LIM
OPERATING CONDITIONS Ves 30 R ALUES
(As single valve class “‘A’* amplifier) *Ry 130 Q Pa max.
E V. 250 250 v laoy 2%30  mA Iy max. A
Vs 250 275 v la (max. sig.) 2x36 mA Re_x max. : OPERATING CONDITIONS
la 36 44 mA g0y 2x38 mA Vi x max. (As single valve class “A** amplifier)
lia 45 58 mA lgs (max. sig.) 2x6.5 mA S Vv 250 v
Ry 150 125 Q Re a 9.0 k2 CHARACTERISTICS e v
Ra 7.0 57 kQ Vin(g1-g1) r.m.s. 14 V\\‘; 3: - 20 mA
Vintr.m,s,} 4.2 4.5 v Pout 13.2 4 5 o A
Pout 4.5 5.5 W Diot 1.8 A - . I 10 kQ
Dot 10 10 ol *Common cathode bias resistor : Em Vinr.m.s.,) 9.1 Y
o i 0. Pout 500 mW
REPLACEMENT FOR: DN143—Direct. j ra g Diot 5.0 %
[—)
[Mullard|
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U.H.F. OSCILLATOR TRIODE
(OBSOLETE)

Ec3 I (Cont.) A.F. TRIODE (OBSOLETE)

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER )
Vo Ra Ry la Vout HEATER : red spot.
(Y) (k) (kQ) (mA) Vin k. Va
550 160 2.0 2.5 7.4 < In
450 125 9.0 23 7.0
350 100 9.0 2.0 6.5
250 80 9.0 1.6 7.2

REPLACEMENT FOR: AC/P, L4,LL4, ML4, TT4, 41MP—Change base. Raise heater
voltage to 6.3V. -
TT4A—Change base. Raise heater voltage to 6.3V. Adjust bias. : Cag

CAPACITANCES
Cg &
Ca_k

EC50

HEATER
Vi
|11

CAPACITANCES

Ca_x o PF

gk . pF

Cu_g : pF
Except for base and dimensions the
EC50 and EN31 are identical.

REPLACED BY: EN31—Change base.

GAS-FILLED TRIODE
(OBSOLETE)

Side Contact

DIMENSIONS
Max. Overall Length
Max. Diameter

108
43

EC52

HEATER
Vn
In

CAPACITANCES

Cp_ 1t . pF
Cao_ ¥k : pF
Cag 2 PF

CHARACTERISTICS

Va v
Ve . A
la - mA
Em 5 mAvV
o

I'a i kQ
Req 310 (9

REPLACEMENT FOR: RL16—Direct.

U.H.F. OSCILLATOR TRIODE

a

kh

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES
Vi max.
Pa Max.
Limiting frequency of
oscillation

=
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LIMITING VALUES
Yo max.
pa Max.
‘g max.
Rg_x max.
Vh-g max.
f max.

CHARACTERISTICS
Va 200
Ve -3.3 v
la 7.5 mA
Em . 29 mAV
13 33
s 11.4 kQ
gm (Vz=0V) 4.0 mA/YV

REPLACEMENT FOR: RL18—Direct.

DIMENSIONS

Max., Overall Length 54 mm
Max. Seated Height 46 mm
Max. Diameter 16 mm

OPERATING CONDITIONS

(As power oscillator up to f=400 Mc/s
f= Va la Pout |

(Mcjs) (V) (mA) W) (%)
110 250 145 0 13 35
165 250 14.5 0 12 33
210 250 125 . A 26
285 250 125 4 : 16
335 200 125 : : 14
400 200 125 : : 12

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

GROUNDED GRID TRIODE

HEATER
Vh
In
CAPACITANCES
Ca_k
Cg_k
Cag
LIMITING VALUES
Va max. v
Iy max. 25 mA
Pa Max. 3.0 w
CHARACTERISTICS
Va 250 A4
Vg -1.5 v
la 10 mA
Em 9.0 mAJY
o 98

REPLACEMENT FOR: RL37—Direct.

DIMENSIONS
Max. Overall Length. 78
Max. Seated Height 62
Max. Diameter 38

(E=="y)




EC90

HEATER

Va

In
DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES

6.3 A
150 mA

54.5
47.5
19

OWER TRIODE

h
a
0o

O O
a k

h

B7G

DOUBLE TRIODE (OBSOLETE)

HEATER
Va 6.3 v

In 950 mA

DIMENSIONS
Max. Overall Length 106
Max. Diameter 46

Octal

For characteristics and operating data, see type ECC32. Except for base con-
nections, the ECC31 and ECC32 are identical.

REPLACED BY: ECC33—Rewire base. Connect pins 3 and 6 together.

(measured without an external shield)
Calg 1.6 pF
Ce ke 1.8 pF
Cok 13 pF

OPERATING CONDITIONS
As r.f. amplifier or oscillator
(Class “C’* telegraphy or f.m.)

V.
LIM{(TING s b v Ve Eg? ¥ DOUBLE TRIODE (separate cathodes)
2 Max.

Iy 25 mA == - g a'
pa Max. : w : ] ~> HEATER B30
I:max. mA lg (approx.) JORinas Vi 6.3 A4 !

Purive (approx.) 350 mW ! !
-—{fgmma:;(. . 'T“c Pout (2pprox.) 5.5 A" . In 950

Rg i max. Note—An output of 2.5W may be
{fixed bias) k(2 obtained from an EC90 as an oscillator

Rg_1 max. at f=150Mc/s with a grid resistor of
(self bias) 1.0 MQ 10kQ and maximum rated input.

REPLACEMENT FOR: L77, 6C4.—Direct.

DIMENSIONS
Max. Overall Length 106
Max. Diameter 46

LIMITING VALUES (each section) CHARACTERISTICS (each section)

Va max. 300 v Va 250 Vv

EC? I - . Pa max. 50 W Ve e X
GROUNDED GRID TRIODE ' P e 50 mA la Lo
B2 R 15 MQ o > ™Y

Vn_1x max. 50 v re 14 kQ

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER

b Ra ln Rk Vrm: vout* Dtm Rsn'.l'
kQ)  (mA)  (kQ) Vi (Vems) R (kD)
47 3.9 1 2 67 3.7 150
20.5 57 150
20 48 150
19.5 37 150
19.5 26 150

330
330
330
330
330

680
680
680
680
680

HEATER
VY

In

| 9
CAPACITANCES i - : + ‘ 350 47 3.4
(measured with external shield con- =] _ 300 47
nected to grid) > B 250 47

Cag 38 iy : 47

e — —
[SESFSIRE )
(ST N

DIMENSIONS

Max. Overall Length 545 : ; 100

Max. Seated Height 47.5 100

Max. Diameter 19 S 183
CHARACTERISTICS _ : 100 05

Va 250

<02  pF

gt i 25 81
g-lkih & P 25 69

' 245 54

245 44

LIMITING VALUES 24 1

Va max. 250 A% Ry 150 220 11

Pa Max. 2.5 w la 10 —— . 220 0.95

| max. 15 Ve - |8 3500 220 0.85

Vi_x max. 150 \% ﬁm : === : og gg g.gs

Vi_i max. 100 v ra - B Notes. ’

f max. 250 Mc/s Req ’ *Vour=0utput voltage at start of I, or at Dyo;=10%.
REPLACEMENT FOR: 6AQ4, 6L34—Direct. TRg;=Grid resistor of following vaive.

MNNNNN
R MR RN
B ODOO

27.5 81
27.5 68
27 56
27 45
26.5 34

PRRORNN PDNNNW Wwww

A Lot L
Wwwwow
[~ REE SRR

A
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ECC33

DOUEBLE TRIODE (separate cathodes)

HEATER a' a
Vn 6.3 V'
In 400 mA
g g
DIMENSIONS N
Max. Overall Length 82 mm 5
Max. Seated Height 68 mm K h b k
Max. Diameter 33 mm Octal
C cT i
LIMITING VALUES (each section) H AR ACT R i
Vi max. 300 Y Ve —4.0 \
Pa Max. 2.5 wW Is 90 mA
| max. 20 mA Em 3.6 mAV
Rg_x max. 1.5 MQ 1 35
Vi_k max. 100 A Ta 9.7 kQ
OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER
Vo Ra la Rx Vout Vout* Diot Reyt
(Y) (kQ) (mA) (kQ) Vin (Vr.ms.) (%) (k2)
400 47 4.0 1.2 25.5 74 6.1 150
350 47 3.5 1.2 25 62.5 5.9 150
300 47 3.0 1.2 25 50 5.6 150
250 47 2.5 1.2 25 4 5.6 150
200 47 2.0 1.2 24.5 30.5 53 150
400 100 2.05 2.2 28 78.5 5.7 330
350 100 1.8 22 27.5 66.5 5.6 330
300 100 1.55 2.2 27 54.5 5.6 330
250 100 1.3 2.2 27 43 5.4 330
200 100 1.05 22 26.5 32 5.2 330
400 220 1.1 3.9 28 74.5 51 680
350 220 0.98 3.9 28 63 5.0 680
300 220 0.83 3.9 28 51 5.0 680
250 220 0.7 3.9 27.5 H“a . 48 680
200 220 0.53 39 27 30.5 4.8 680

*V,=Output voltage at the start of l;. At output voltages lower than those shown the
distortion is approximately proportional to voltage.

+Rg;=Grid resistor of following valve.

REPLACEMENT FOR: ECC31—Rewire base and connect pins 3 and 6 together.

ECC34

DOUBLE TRIODE (separate cathodes)

DOUBLE TRIODE (separate cathodes)

LIMITING VALUES (each section)
Va max. 300 v Va
pa Max. 325 W {\z;
Jx max. 50 mA ; 3

Vi_k Max. 50 v ram

Rg_x max, 20 MQ ©

ECC34 con

CHARACTERISTICS (each section)
Y

250
10 mA
16 v
2.2 mAJY
52 kQ
11.5

DOUBLE TRIODE (separate cathodes)

HEATER
Vi 6.3
In 400

DIMENSIONS
Max. Overall Length 83
Max. Diameter 33

LIMITING VALUES (each section)
Va max. 300
Pa mMax. 1i5 W Vg
I max. 80 mA Iy
Rg_x max. 15 MO bn

-
Vn_x max. 90 A ra

CHARACTERISTICS (each section)
N4 250 v

-2.5 v
23 mA
2.0 mAJY

68

34 k£

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER

VD Ra Ia Rk Vout Voul.
V) (@) (mA) (k@) Vi

400 100 i 27 40.5

(Vr.m.s.)
(Dtot=5%) (Dun=10%)
37.5 66.2

350 100 Z 2.7 40.5 322 57
300 100 d 2.7 40 28 48.7

250 100 ; 29 40 23.2 411
200 100 4 2.7 39.5 18.7 28.5

400 220 E 4.7 46 44 80
350 220 k 4.7 45.5 38 69.3
300 220 s 4.7 45.5 59
250 220 E 4.7 45 43
220 i 4.7 45 336

TRe;=Grid resistor of following valve.

REPLACEMENT FOR:
65L7GT—In a.c. mains-operated equipment only.

Rest
(k)

330
330
330
330
330

680
680
680
680
680

65C7, 6SC7GT, 7F7—Rewire base. In a.c. mains-operated equipment on'y.

(o)

HEATER B o d
Vh 6.3 v
In 950 mA :
9
DIMENSIONS
Max. Overall Length 106 K h h
Max. Diameter 46
[ =1
Mullard
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Ecc40 DOUBLE TRIODE (separate cathodes)

HEATER
Yn 6.3 v
Ih 600 mA

LIMITING VALUES (each section)

Va max. 300 v
pa Max. 1.5 W
DIMENSIONS
pg max. 50 mW Max. Overall Length 68 mm
Max. Seated Height 61 mm
I max. 10 mA Max. Diameter 22 mm
R i max. 1.0 CHARACTERISTICS (each section)
Wi ! 175 v Va 250 v
I kgniz Ve 52 WV
Iy 60 mA
fm 2.7 mAJV
i 1 . kO
@ 30

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER

Vo Ra, |;\, Rx Yout VD!J!.t Dlal P‘gﬂl
(V) (kﬂ) (mA) (kﬂ,) Yin (Vr.m.s-) (%) (R‘Q)
400 47 4.1 1.2 21 725 4.4 150
350 47 3.6 1.2 20.5 60 4.1 150
300 47 3.1 12 20 50 4.0 150
250 47 2.6 1.2 20 40 38 150
200 47 2.0 12 20 29.5 34 150
400 100 2.2 2.2 24.5 76 3.9 330
350 100 1.9 2.2 24 65 3.9 330
300 100 1.6 2.2 24 54 38 330
250 100 1.4 22 24 44 37 330
200 100 1.1 22 24 33 3.6 330
400 220 1.1 3.9 25 72 3.8 680
350 220 1.0 3.9 25 63 37 680
300 220 0.87 39 25 53 37 680
250 220 0.72 3.9 25 44 3.6 680
200 220 0.58 3.9 24.5 32 35 680

*V,u=Output voltage at start of lg;. At output voltages lower than those shown the
distortion is approximately proportional to voltage.

tRg,=Grid resistor of following valve.
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DOUBLE TRIODE (separate cathodes) ECC8 I
HEATER B
Series Parallel =
Vi 12.6 6.3 v
In 150 300 mA
CAPACITANCES
*Ca g 1.7 pF
*Cin 2.5 pF
ot 04  pF K hhcth k'
Cantrd 0.3 pF B9A
*Ca_ 0.18 pF
oy 24 DIMENSIONS
*Cu gn 48 pF Max. Overall Length 56 mm
o on 1.9 pF Max. Seated Height 49 mm
o i8 pF Max. Diameter 222 mm
Ca’a” O LRt CHARACTERISTICS i
. ¢ each section
Each section. V, 100 170 20{(3 250 )v
LIMITING VALUES (each section) b 3.0 85 115 10 -mA
V. max. 300 v Ve -10 1.0 -10 -20 V
Pa Max. 25 W gm 35 55 64 5.0mA/V
Ix. max. 15 mA w58 66 66 60
—Vy max. 50 v n 17 12 10 12§86
Re_x max. (self-bias) 10 MQ Trm 22 17 15 27 kO
Vh_x max. 150 \' TMeasured at 50Mc/s.

REPLACEMENT FOR: B152, B309, 12AT/—Direct.

DOUBLE TRIODE (separate cathodes) ECC82
HEATER
Series Parallel h h a
Vi 12.6 6.3 v /090N |
Iy 150 300 mA g el sl
90 o)/ ¥
DIMENSIONS a’ het
Max. Overall Length 56 mm K hhcth k'
Max. Seated Height 49 mm B9A
Max. Diameter 222 mm
CAPACITANCES
ol e 1.5 F
LIMITING VALUES (each section) *erin 16 bF
Va max. 300 v (= 0.5 pF
Pa max. 2.75 W o 0.35 pF
e 20 A *Each section.
R: y max. i .
R {&;’;"3;5 *;}35)2;60 ':g CHARACTERISTICS (each section)
e 180 v Va 100 250 Vv
Ru_x max. 0 ko - I e
*When used as a phase inverter imme- g; 31 _2.2 mAl"¥
diately preceding the output stage, ® 19 17 '
Ri_x max. may be 120kQ. re 6.2 7.7 k&

REPLACEMENT FOR: B329, 12AU7—Direct.
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ECC83

HEATER
Series Parallel
Vn 12.6 6.3 Vv
In 150 300 mA
LIMITING VALUES (each section)
Va max. 300 Y
Pa Max. 1.0 w
I} max. 8.0 mA
-V max. 50 v
#Rg_x Max. 22 MO
Vn_k max. 1 180 V
TRp_x rmax. 20 kQ

#With grid current biasing Re_ix max.=
22MQ.

+When used as a phase inverter imme-
diately preceding the output stage,

_ max. may be 120k.
R%LACEMENT FOR: B339, 12AX7—Direct.

B5d d o

DIMENSIONS
Max, Overall Length
Max. Seated Height
Max. Diameter

h
0C0\ .

.

O

O

00
ﬁ =

DOUBLE TRIODE (separate cathcdes)

a'

LY =]

56 mm
49 mm
222 mm

CHARACTERISTICS (each section)

Va 100 250 A"
la 0.5 12 mA
Ve 10 20 v
5 125 1.6 mAV
7 100 100

ra 80 625 kO

ECC85

Double triode primarily intended for use in
f.m. receivers as an r.f. amplifier and
self-oscillating additive mixer.

HEATER
Vn 6.3 v
In 435 mA
CAPACITANCES
*ea g 1.5 pF
*Cq_keihas 3.0 pF
Cakt 0.18 pF
*Cy ke ihis 1.2 pF
|Cn1_1('_v_h|u 1.9 pF DIMENSIONS
e’ ¥ ihys 1.8 pF Max. Overall Length 56 mm
ca' s <004 pF : :
7w Max. Seated Height 49 mm
tea’_a <0.008 pF :
c_x" <0.008 pF Max. Diameter 222 mm
' g <0.003 pF
Sl Sl I OPERATING CONDITIONS
e <0.008 pF "
W As R.F. amplifier
Gk <0.008 pF v
cg_k” <0.003 pF VY 250
ciig <0.003 pF Va 230 v
*Each section. R 18 kQ
tMeasured with an external shield. : 10 mA
LIMITING VALUES v 20V
(each section unless otherwise specified) g : v
Va max. 300 A" gm 6.0 mA[
Pa Max. ? 2.5 w ra 97 k(2
Fu"i‘Pa’ max. 1;.5 \X Ry 200 Q
. Max. m .
LV i 100 Y rin (f=100 Mcjs) 60 kQ
Yok max. 20 v Req 500 Q
(i
Mullard
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R.F. DOUBLE TRIODE

Bl gs o
=t h

R.F. DOUBLE TRIODE

CHARACTERISTICS (each section)

Va 250 \'
la 10 mA
Vs -2.3 \%
Em 5.9 mAIN
w 57

ECC85 (cone

OPERATING CONDITIONS
As self-oscillating frequency changer

Y 250 v
Ra 12 kQ
Rg x 1.0 Mg
& 5.2 mA
VYoseir.m.a. 3.0 \'4
gec 2.3 mAY
Fa 22 Iilﬂ

REPLACEMENT FOR: B719/ECCB85, 6AQ8—Direct.

V.H.F. DOUBLE TRIODE

Double triode with common cathode for
use as r.f. power amplifier or oscillator.

HEATER
Vn 6.3 v
In 450 mA

CAPACITANCES (each section)

CP e 1.6 pF
Ce k 22 pF
Ca_ik 0.4 pF

LIMITING VALUES (each section)

Vz max. 300 v
Pa Max. 2x1.5 W
—V max. 40 A
lg max. 2x80 mA
Vh_1x max, 100 \'/
Rz x max. (self-bias) 500 k2

CHARACTERISTICS (each section)

Va 100 v
la 8.5 mA
Ve -850 mV
Em 53 mA/V
o 38

Ta 7.1 kQ

DIMENSIONS

Max. Overall Length 545 mm
Max. Seated Height 47.5 mm
Max. Diameter 19 mm

OPERATING CONDITICNS
Class “C" telegraphy push-pull r.f.
amplifier and oscillator at 80 Mc/s
approx.

Va 150 Vv
v, 10 v
Rz 625 .
Ri 220 Q
la 2%x15 mA
lg 2x8 = mA
Parive 350 mw .
Puui 3.5 ‘._“; 1

*QObtained from a fixed supply or fram
a grid or cathode resistor of value
. shown.

Note—An output of 1W ma i i i
NoLe ut of y be obtained from an ECC91 in a push-pull oscillator
circuit at 250Mcfs with Vo,=150V, pa=2x1.5W and with a common g?id resistor of

2.0k
REPLACEMENT FOR: 6J6—Direct.

(=)
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TRIODE HEPTODE FREQUENCY B TRIODE HEXODE
ECHZ CHANGER (OBSOLETE) FREQUENCY CHANGER

HEATER - : - HE‘:}IER 63 v s o at
Vi . | 1., 20" mA =t

|
: CAPACITANCES

| - ‘9!., - = H d
DIMENSIONS 93" % S <03 pF

Max. Overall Length 138 Y "= Cok 4.9 PF 9t33 9294
: 9t93 9294 Cax 2.0  pf h
Max. Diameter 37 i i <0.003 pF Side Contact
3 5 . Triod
LIMITING VALUES Side Contact =1L s 88  pF DIMENSIONS

Heptode Cay 4.4 pF Max. Overall Length 94
pV,L max. : — Ca g1 1.4 pF Max. Diameter 36

Vo, gq Max, For characteristics, operating data and limting values see type ECH35.

pa max. : 1.0 CAPACITANCES s Except for base, capacitances and heater current, the ECH3 and ECH35 are identical.
Pgaygy Max. Catgih —

|y max. 25 Cat_ah 2 REPLACEMENT FOR:

v ; 50 L. ECH2—Direct.
g = EH2—Rewire base. Use hexode section only, in extreme cases.

Triode Heptode
Vi max. 125

Pa Max. 1.0

Cin
Cout

OPERATING CONDITIONS Triode =~ TRIODE HEPTODE
Heptode Section Ca_k

V. ek "5 HEATER
Veare Cag - — Vn 6.3
Ve : | I 330 .
Vus Cr.m.s.) - D]MENS[ONS gz.%g
CHARACTE_RISTICS Max. Overall Length 77 9l
Triode Section = Max. Seated Height 62
100 v = Max. Diameter 32
0 A
24 - mA 28 s CAPACITANCES
v 5.5 mA/V Cotgy <0.1
TFOI 1%0 : 1 reduction in g, 17.5 i Cigtiga)-k 12.8 LIMITING VALUES

Cigtiga)-n .
Cieiigs)_ah i Heptode Section

REPLACED BY: ECH3—Direct, TIontons Section :a rrnn;z:(( 30? .
. 4 . .

Cin ; Veoigq (la=3 mA) max. 100
Cout . Veaies (la<<1 mA) max. 300

Cagp X Pga-gs Max. 1.0
Cg1g3 . Iz max. 15

Cga—all B Rgp -1 max. 3.0

] Regs_x max. 3.0
Triode Section V:ikkmax. 50

Cin .

Cout ¢ Triode Section

Cek : Ve max, 175
Ca x i Pa max. 800
Cag . Rg_x max. 3.0

'L-j

=

=3
<bbrIT<<<<
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ECH21 (cone)

CHARACTERISTICS
Triode Section

Va 100 v
Ve 0 v
Iz 12 mA
gm 3.2 mAlY
L 21

OPERATING CONDITIONS
Heptode Section as L.F. Amplifier

Va=Vy 250 V

Vea 0

Reo. gy 45

Vii -2.0

|V8'2.+B-1 92 3 X

A . m

lgasgs gg :A

g .2 mAf

T: 200 kQ

tg1ge 18

Req 7.5 kQ
Ve =36 v

tFor 100 : | reduction in gm

REPLACEMENT FOR:
X143—Direct.
ECH4, 6153T—Change base.

TRIODE HEPTODE

OPERATING CONDITIONS
Heptode section as mixer
Va=V» 250
Rezigy 24
x 150
Rs::+s1 47
|g3+s:t 150
Ver 20
Visig
a
lezsgs
T
Ec
Req
Vi
TFor 100 : 1 reduction in gy

OPERATING CONDITIONS

Triode section as r.f. oscillator
Vo 250
Ra 20
Ret.gs 47
It gs 190
Iz 4.5

gm (effective) 550

757—Rewire base. Receiver may need realigning.

TRIODE HEXODE (OBSOLETE)

HEATER
Vu 6.3
In 200 mA

For characteristics, operating data and

ECH33

9294 9ta3 Or
G O . Qt

k

TRIODE HEXODE

HEATER
Vi
In

CAPACITANCES
Cgt g1

Hexode Section
Cey ke
Ca_k
Ca gz

Triode Section
Cex
Ca

Cag

LIMITING VALUES
Hexode Section

Va max.

Pa Max.

Vs gy max.
(la=4.5mA)

Vesrg, max.
(la=<0.5mA)

Pga. gy Max.
Ik max.,

Rgy x max.
Vh_k max.
Rgz x max.

Triode Section
Va max.
Pa Max.
Rg:_,k max.

REPLACEMENT FOR:
X147—Direct.

v
W
v

v
mW
mA
MQ

v
kQ

v
W
k2

DIMENSIONS

ECH35

Max. Overall Length 113

Max. Diameter

36

OPERATING CONDITIONS
A FREQUENCY CHANGER

Hexode Section

(with fixed screen grid voltage)

Va
Vesies
Ry
Rgaigt

|§3+81
Ve,

Iu
leaies
Ee

Fa

AL

250
100
215
47
200
-2.0
3.0
3.0

TFor 100 : 1 reduction in g,

Triode Section
Vb
Ra
la (Rgt=47 kO,
=200 1.A)
la (Vet=0V,
Vosc=0 V)
Em (Vet=0V,
Vose=0 V)
e (Vee=0V,
Vcs;r:=0 V}

100 250 v

— 45 kQ
33 33 mA
10 45 mA
28 22 mAV
24 24

limiting values see type ECH35. Except
for heater current, the ECH33 and
ECH35 are identical.

REPLACED BY:

BVA27‘_§, BVA275, BVA276, ECH33, OM10, TH62, X61M, 6E8G, 6P8G—Direct in
a.c. mains-operated receivers only.

g\C31_—-Screen resistors will require adjustment. Change bias resistor to 2100Q.
ECH35—In a.c. receivers. ecelver may need realigning.

CCH35—In a.c./d.c. receivers. 6J8G—Earth pin 1. Bias may require adjustment and receiver realigning.

(I
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ECH4I

HEATER

Vi
In

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES

Cet_g1
Cgt_ah

Hexode Section
Cg1-h;kigosgasskirt
Ca_hykegaigieskint
Ca_g
Cei-h

Triode Section
Cgt_hdygay8ey8kirt
Cat hilygoigasskint
Cat_gt

LIMITING YALUES

Hexode
Vo max.
Viags Max.
Pa Max.
Peatgs MaxX.
bimax.
Vii_x max.
Triode
Va max.
Pa Max.
Iy max.

6.3
225

60
54
22

<0.35
<0.2

3.4

6.0
=01
<015

48
1.5
1.2

300
125
800
300
7.0
100

175
900
55

TRI

pF

pF
pF
pF
pF

pF
pF
pF

m

23<<

m
mA
A"

A

mwW

mA

ODE HEXODE (OBSOLETE)

BBA

OPERATING CONDITIONS AS
A FREQUENCY CHANGER (with
screen grid fed from a potentiometer—
consisting of R, and R,)

Hexode Section

V,=Vy 250 v
R, 33 kQ
Rs 47 kQ
Ry 200 Q
Ritess 7 ko
Ve 2.0 v
lgt.gs 350 uA
Ves:e 105 A"
Ia 3.0 mA
lesigs 22 mwA
= 500 pAV
ra 20 MQ
Req 170 kO

Ve -28 \4

tFor 100 : 1 reduction in ge.

Triode Section

TRIODE HEXODE FREQUENCY

ECHA42

Vs 250 v
Ra 33 kQ
I 45 mA
Rg 1:83 2 E kQ
lgties 350 pA
Voze 8.0 v
gm (effective) 550 pA

REPLACED BY: ECH42—Screen grid resistors may require alteration. Oscillator
grid resistor should be increased to 47k). Receiver may require realigning.

Page 106

CHANGER

HEATER 9193 9294
Vi 6.3 v
In 230 mA

CAPACITANCES
Cit &1 <035 pF
Cat_an <0.2 pF

Hexode Section
SR ek DIMENSIONS
SR 7 Pk Max. Overall Length 60 mm
=t =% P Max. Seated Height 53 mm
g =012 e Max. Diameter 22 mm

Triode Section o
T ii pl; 2P§$égbhéic$°cNHDANGER (with
o1 1.1 P|: screen grid fed from a potentiometer—
Ae5E ’ E consisting of R, and Rg)

LIMITING YALUES Hexode Section

Hexode Section Vo=V 250 v
Va max. 250 A R, 27 KO
Pa Max. 1.5 W R, 27 : kO
Veapgs max. (is=3 mA) 125 v Re 180 Q
Vezipe max. (la<<1 mA) 250 v Risoat 47 . ka
Pgaizs Max. 300 myV legigt 200 pA
lx max. 7.0 mA Vi 2.0 v
Rep—x max. 3.0 MQ Venses a5 Vv -
Rez_x mMax. 30 MQ la 30 mA
Vi_x max. 50 A s 3.0 mA

2481

Triode Section gc 750  pAfY
Va max. 175 v ra - =10 MQ
Pa Max. 800 mW Reg 75 kQ
I max. 6.0 mA Ve -29 _ v
Rgi_x max. 3.0 MQ +For 100 : 1 reduction in ge

CHARACTERISTICS Triode Section

Triode Section Vo 250 \
Va 100 v Ra 33 kQ
Vg 0 A% Retiga 47 kQ
la 10 mA letiea 200 ©A
Em 2.8 mAlV la ; 48 mA
® - 22

gm (effective) 550 pAY

REPLACEMENT FOR:
X150, 6C10, 62TH—Direct.
ECH41—See page 106. s i 1800
6C9—Screen resistors will require adjustment. Change bias resistor to .
Receiver may require realigning.

7
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ECHSI

HEATER
Vi

In

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES
Cah_at
Cah_gt
Can_(ga+et)
Cer-at
Cer-gt
Ce1-(gs+81)
Heptode Section
Cin(ey)
Cinigs)
Cout
Cogp
Co1ga
Cg1h
Ces_h

Triode Section
Cin
Cout
Cag
Cg-n

LIMITING VALUES
Heptode Section

Va max.

Pa Max,

Vizigq Max.

Veoyes max. (la<<1 mA)

Pgotgy Madx.
I max.

Vu_1 max.

Triode Section
Va max.
Pa Max,
I}z max.

REPLACEMENT FOR:
X719, 6A)8—Direct.

300
1.7
125
300
1.0
12.5
100

250
800
6.5

mwW
mA

TRIODE HEPTODE

-

<
kgsh h

9294 gt
BOA

OPERATING CONDITIONS
A FREQUENCY CHANGER =

Heptode Section
Va=Vy, 250 250 250 \'i
Rgoigr 22 18%  22% kQ
Rpsegr 47 47 47 kO
Ve, 20 19 -20 v
Veagy 103 97 92 '
la 325 30 25 mA
lgasss 6.7 6.1 55 mA
lesgt 200 200 200 A
ge 775 750 700 uAV
ra 1.0 1.0 1.0 Mo
Reg 70 70 66 kQ
Ve —28.5 -28.5 -285 A
TFor 100 : 1 reduction in ge.

*Common screen grid resistor for ECH81
and EF85. The current through this
resistor is 8.5mA.

1Common screen grid resistor for ECH81
and EBF80. The current through this
resistor is 7.2mA.

Triode Section
Vi 250 v
Ratg 33 kQ
Retigs 47 kQ
lgt g 200 uA
Ia,; 4.5 mA
gm (effective) 650 '

CHARACTERISTICS

Triode Section
Va 100 v
]a 13.5 mA
Ve 0 v
g,;l 3.7 mA/Y
z . 2

TH13C—Change base. Connect 220 3W resistor in series with heater. Join pins7

and 9. Receiver may require realigning.

(@
N

TRIODE PENTODE

Combined triode and output pentode
primarily designed for use in television
receivers with the triode as a frame
blocking oscillator and the pentode as @
frame output valve. Other applications
include the use of the triode as a In'me
blocking oscillator, A.F. voltage amplifier
or in multivibrator circuits and the
operation of the pentode as an audio
output valve or a synchronising pulse
separator.
HEATER
Va 6.3
In 300
LIMITING VALUES
Pentode Section
Va(pk; Max. 12
Va max.
Pa Max. 35
Vga max.
Pz Max. 1.2
I max. 25
*ikply Max. 350
Vn_i max. 150
Triode Section
Va max. 200 v
Pa Max. 1.0 W
I max. 8.0 mA
*ikpi) Max. 200 mA
*Max. pulse duration 109/ of one cycle,
with a2 maximum of 2 msecs.

CHARACTERISTICS
Pentode Section
170

170
0
15
2.8
6.7
3.2
150
Bei_gs 14
Triode Section

DIMENSIONS
Max. Overall Length 67.5
Max. Seated Height 60.5
Max. Diameter 22.2

OPERATING CONDITIONS |
Pentode Section (As audio output
valve)

Va 170 200

Vea 170 200

Ves 0 0

Ve, -6.7 -8.0

Rq 1 11 k@

lagoy 15 17.5 mA
28 33 mA

!L':!EDJ
Vlu[r.m.sq

(Diot=10%) 3.5 40 V¥V
Pout (Dtot=10%} 1.0 14 W

Vingr.m.s.)

(upton=50%) 41 47 V

Puutgr.m,&}

(upton=50%) 127 175 W

Diotir.m.s.y

(upton=50%) 12 12 e

Synchronising Pulse Separator
Va 20 ¥
Ves 15

Vea 0

Vg (li=100uA) 1.4

la (Vg =0V) 2.0

As Frame Output Valve
Va 170 200
170 200
Ve 0 0
Ver -9.0 -10.6
8.5 10
1.6 1.9

|um;|
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ECL80 (cone

TRIODE SECTION AS RESISTANCE COUPLED VOLTAGE

AMPLIFIER
Vo
v)
170
170
170

200
200
200

Ra
(k)

47
100
220

47
100
220

Iy
(mA)
1.8
1.0
0.5

22
1.2
0.6

4.2
4.2
4.2

TRIODE PENTODE

VU ut VD u |,*

Vin (Vr-m.s.)
9.5 22

10.5 24
11

9.5 27
10.5 29
1 30

of
fo

8.7
7.6
6.5

9.0
8.0
6.5

*Vou=0utput voltage and distortion at the start of positive grid current. At
fower output voltages the distortion is approximately proportional to the

voltage.

TRg;=Grid resistor of the following valve.

REPLACEMENT FOR: LN152, 6AB8—Direct.

EE50

HEATER
V]I
In

CAPACITANCES

Cout
Cin

Cop1

LIMITING VALUES

Va max.
Pa max.
Vg, max.
Pg= Max.
Vi, max,
Pxa Max.
I max.

Vh_x max.

REPLACED BY:

SECONDARY EMISSION R.F. PENTODE
(OBSOLETE)

7.7 pF
7.7 pF
<0.005 pF

250 v

2.5 w
250 \'
200 mW
150 1"
1.5 w
50 mA
50 A%

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

78
62
38

CPERATING CONDITIONS

Va
VEE
Vi
VEI
la
I
Ilrz

Em

250
250
150
-3.0
10
600
80
14

mA
uhA
mA

mA/vY

There is no valve which will replace this type. Where the EE50 is used in television

VARIABLE-MU R.F. PENTODE

(OBSOLETE)

HEATER
Vh
In

DIMENSIONS

Max, Overall Length
Max. Diameter

CAPACITANCES

Cin
Cout
Cam

LIMITING VALUES

Va max.
Viga max.
Pa Max.
Pgg MAax.
I max.
Vh_k max.

6.3 v
400 mA

100
42

71 pF
77 pF
<0.003 pF

250 v
125 \'A

1.5 W
300 mW
80 mA
80 v

Side Contact

OPERATING CONDITIONS
250
100

-2.0

4.5

1.4

Em 2.2

Fa 1.4
*Vo -

*For 100 : 1 reduction in gp.

REPLACED BY: EF9—Bias may require adjustment.

VA
v
v

mA
mA
mA/V
MQ

v

VARIABLE-MU R.F. PENTODE

(OBSOLETE)

Vi
In

CAPACITANCES

Cout
Cin
Cag

LIMITING VALUES

Va max.
Pa max.
Vg, max.
Pes Max.
Iy max.
Vh_1 max.

15
75

Side Contact

DIMENSIONS
Max. Overall Length 90
Max. Diameter 32

OPERATING CONDITIONS
Va 250 200
Vea 100 60
Ver -3.0 20
la 8.0 4.0
lgq 2.6 13
gm 1.7 1.4
ra 7 f7)

-50 -35
1 reduction in gu.

m
m
mA/VY

135 MQ

v

receivers consideration should be given to a redesign employing the EF80. REPLACED BY: EF9—Direct.

fE==hy
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EF6 R.F. PENTODE (OBSOLETE) YARIABLE-MU R.F. PENTODE EF22
HEATER o
Vn 6.3 v h h
In 200 mA K Mg'l BEsQ] a
DIMENSIONS
Max. Overall Length 90 mm
: 93 a HEATER
Max. Diameter 32 mm Vi 6.3 v 9'.'6': 92
CAPACITANCES 5 NC §2 In 200 mA —~
Cin 5.2 pF |
Cout 6.9 pF Side Contact kh h
S Sl Ly CAPACITANCES B8G
For characteristics, operating data and limiting values see type EF37A. Except for base, 0.002 ©pF DIMENSIONS
dimensions and capacitances EF6 and EF37A are identical. Coe1 = P o Il L h 91
A 5.5 pF Max. Overall Lengt mm
REPLACED BY: EF36—Change base. 4 Max. Seated Height 76 mm
Cout 6. pF Max. Diameter 32 mm
OPERATING CONDITIONS ¥
,,,,, v 250
EF8 LOW-NOISE R.F. PENTODE (OBSOLETE) ; LIMITING VALUES Vis 0o Vv
: Va max. 300 v Rea 950 kQ
HEATER Pa Max. 20 W Ri 325 Q
Vi 63 V h_h Vga max. (la=<3.0 Ve =25 Vv
I 200 mA k M9 ‘;A;‘ (la 300 v Ve 102 o X
- | . m
DIMENSIONS Vgs max. (la=6.0_mA) 125 v l; 17  mA
Max. Overall Length 30 mm % a Pg2 Max. 300 mwW g€m 2.0 mA/Y
Max. Diameter 32 mm I max. 10 mA a 1;‘2 MQ
GZaRRqY \'; : 50 A &
CAPACITANCES ] kBl Rea AR
Cin 49  pF . Wy —46
Cout 7.8 pF Side Coneact *For 100 : 1 reduction in gm.
Capp <0.007 pF ;
For characteristics, operating data and limiting values see type EF38. Except for base and REPLACEMENT FOR: W143—Direct.
dimensions EF8 and EF38 are identical.

REPLACED BY: EF?—Direct.

EF9 VARIABLE-MU R.F. PENTODE EF36
HEATER O R.F. PENTODE
Y 6.3 v h h 4
Iy 200 mA k M HEATER
DIMENSIONS
Max. Overall Length 90 mm 93 a Va 6.3 '
Max. Diameter 32 mm In 200 mA
NC 92
CAPACITANCES kh h : e
Cy_pgy <0,002 pF . For characteristics, limiting values and base connections, see type EF37A.
Caroie 55 pF Side Contact
ok 7.2 pF REPLACEMENT FOR: OM5—Direct. EFé, SPés—Change base.

For characteristics, operating data and limiting values see type EF39. Except for base,
dimensions and capacitances, EF$ and EF39 are identical.

REPLACEMENT FOR: EF5, EF8—Direct.
EF2—Bias may require adjustment.

= e
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LOW MICROPHONY AF. VO
EF37 AMPLIFYING PENTODE (OBSOLEYE)

HEATER
Vn 6.3 Vv
In 200 mA

For characteristics, operating data, limiting values and base connections, see type EF37A
REPLACED BY: EF37A—Direct.

EF37A LOW MICROPHONY, LOW HUM AF.
VOLTAGE AMPLIFYING PENTODE

High gain pentode primarily intended for
use in A.F. pre-amplifier stages. It has an
anti-microphonic  construction and its
heater is designed to reduce hum.

HEATER
Vn 6.3
In 200

DIMENSIONS
Max. Overall Length
Max. Seated Height

Mis Dlaiietar CHARACTERISTICS

LIMITING VALUES
Yo max.
Pa Max.
Vg, max,
Pga= Max.
lk max. 3
Vh_1x max. 100 Hgy-es

OPERATING CONDITIONS RESISTANCE COUPLED AMPLIFIER
Pentode Connection

Vu Ra I
V) Q) (mA)
400 100 34
350 100 :
300 100

250 100

200 100

400 220 .

350 220 7 680
300 220 3 680
250 220 - 680
200 220 i 680

*Diot=5%.
*%R ., =Grid resistor of following valve.

Vo-ul VD‘.lt* Rg;(**
Vie  (Vems)  (kQ)
115 80 330
112 69 330
108 59 330
103 49 330

98 39 330

- ]
—

T AT N §

180 81 680
176 69 680
170 58 680
163 48 680
152 37 680

MNP RopoRDR

MNNNN

[ )
Mullaxd
A

Fage-114

LOW MICRCPHONY, LOW HUM, A.F. EF37A
VOLTAGE AMPLIFYING PENTODE (Cont.)

Triode Connection (with g, connected to a, g; connected to k)
R

b Ra Is k Yout Vout D RE"I
%) kQ) (mA)  (kQ) Vi  (Vems.) ¥, (kQ)
400 47 18.4 67 . 150
350 47 18.2 57 4.4 150
300 47 18 48 : 150
250 47 17.7 38 : 150
200 47 17.5 29 y 150

330
330
330
330
330

680
680
680
680
680

-
Y]

= =k =k =k

201 66
20 57
19.9 48
19.7 38
19.5 28

20.6 61
204 52
20.3 44
20.2 35
20 26

400 100
350 100
300 100
250 100
200 100

400 220
350 220
300 220
250 220
200 220

Wwwow DRI
Wwowoo MR RN
opWwwa WiNmwo

*Rg,—grid resistor of following valve.
fOutput voltage and distortion at the start of positive grid current. At lower output
voltages the distortion is approximately proportional to the voltage.

REPLACEMENT FOR: EF37, OM5A, OM5B—Direct.

DIMENSIONS
Max. Overall Length
Max. Seated Height

Rtasibiameter OPERATING CONDITIONS

250
0
LIMITING VALUES v 0
V, max. 300 L 2
Ve -2.5
Pa Max. 2.5 la 8.0
Vg, max. 300 lag 200
Pgs Max. 80 Em
I max. 12 AL =0
Vi max. 100 *Far 100 : 1 reduction in gm.

REPLACED BY: EF39—Direct.
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EF39

VARIABLE-MU R.F. PENTODE E VOLTAGE AMPLIFYING PENTODE

|
. HE;\\/TER 63 v Low noise pentode primarily intended for
}' i 200' A use in high gain r.c. coupled a.f. voltage
t! hn m amplifier stages.
)
i LIMITING VALUES b HEATER
1| Vi max. 300 \' Vu
| Pa Max. 2.0 w In
| Iy max. 10 mA
| Vg, max. (la=6 mA) 125 v 5 ;
| Vg, max. (la=3 mA) 300 v Octal N LIMITING VALUES
[ Pgs Max. 300 mwW ; Va max. v DIMENSIONS
Vh_k max. 100 v max wW
| = Pa . Max. Overall Length
| DIMENSIONS 3 Ve max. v Max. Seated Height 53
: max mwW Max. Diameter 22
1 OPERATING CONDITIONS Max. Overall Length 100 mm - Peg Max.
!l as i 200 230 B Max. Seated Height 86  mm B e moc ey OPERATING CONDITIONS
i, REE 100 100 vV Max. Diameter 32 mm Vi max. v As Resistance Coupled Amplifier
j Vs 0 0 A — = Pentode Connection
| v -2.5 -2.5 v f L CHARACTERISTICS 50
,J' R{:\l 325 325 Q CAPACITANCES e Va 250 :: ngg Tizg kg
| | 6.0 6.0 mA c, <0.003 F 7
, les 17 17 mA P S — Vea el Re: 1039 1.0 MQ
i £m 22 2.2 mAjV o F \ ly 30 m Ri 1.0 122 kQ
Fa 0.9 125 MQ Cout . P WS I 550 pA *Rg; 330 680 kQ
3 Ve 734 0 Y Ver 20 Vv I 2.05 095 mA
*For 100 : 1 reduction in gm. — Ves 0 v Vit
; gm 1.85mAlV Ve 12 Y
| OPERATING CONDITIONS AS CONTROLLED GAIN RESISTANCE > 2 LD Val oo
' COUPLED AMPLIFIER . . fValues 1= 107
Ug1-g2 38 *Ry=Grid resistor of following valve,
Vi Ra Rgs la Igs R =Ve*  Vout Vout  Diot TRIO
V) Q) () (mA) @A) (&) (V) (Vems) Vi () IQDESONNECT ON (G250’ glEe k) ‘, . _
250 200 800 0.87 260 175 0 10 106 27 b a a k Vout Vout Dot Rg,_T
250 200 800 065 210 175 5.0 10 40 27 v) (kQ) (mA) (k) Vierk [(Vema) % (k)
250 200 800 0.55 170 1.75 10 10 23 3.7 400 47 3.7 12 24.5 64 4.5 150
250 200 800 0.37 110 1.75 18 10 116 48 350 47 32 1.2 24.5 53 4.0 150
250 200 800 0.17 50 1.75 25 10 67 88 300 47 27 1.2 24 43 3.8 150
250 47 2.3 1.2 235 32 3.5 150
250 100 400 1.6 450 1.0 0 10 85 2.5 200 47 1.85 1.2 23.5 22 3.1 150
250 100 400 1.22 360 1.0 5.0 10 36 2.7
250 100 400 0.92 280 1.0 10 10 20 41 400 100 2.0 2.2 28.5 73 40 330
250 100 400 057 180 1.0 18 10 92 64 350 100 17 22 28.5 62 40 330
250 100 400 0.36 110 1.0 25 10 55 95 300 100 1.5 22 28.5 50 38 330
: . — 250 100 1.25 22 28 39 3.7 330
*_V .=Negative grid control voltage. - 200 100 1.0 2.2 27.5 27.5 3.3 330
' 400 220 1.05 39 2 74 38 680
EPLACEMENT R: _ ;
8 il pEiel . 350 220 0.9 39 31.5 & 37 €80
BVA243, BVA246, BVA247, EF38, OMé, OM7, W147—Direct. . 300 220 0.8 3.9 31 51 37 680
C50N, VP13B, VP13C, VP133, VP1322—Change base.  Feed screen from h.t.+ - . %gg 12’20 0.65 3.9 30.5 39 3.5 680
through 68kQ resistor. EF39 has 6.3V heater. ’ N o 20 0.5 3.9 30.5 28 3.1 680
9D2, 13VPA—Change base. Bias will require adjustment. EF39 has 6.3V heater. . *Vou=Output voltage and distortion at the start of positive grid current. At lower
EFM1 (Pentode Section)—See page 126. == output voltages the distortion is approximately proportional to the voltage.
TRg;=Grid resistor of the following valve.
= -
= Mullard . i (-_\
Page 11 N, = > =




EF41

HEATER
Vn
Iy
DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter
CAPACITANCES
Ca_gr
Cgi-h
Cout
Cin
LIMITING VALUES
Va max.
Pa Max.
| max.
VYea max. (la<<3 mA)
Vgp max. (la=6 mA)
Pgs Max.
VYn_ 1 max.
REPLACEMENT FOR:

VARIABLE-MU H.F. PENTODE

pF Internal shield (s) connected to Pin 7.

pPF OPERATING CONDITIONS

80  pF vV 250

4.7 pF $0
é 325

300 v et mA

20 W _ 17 mA

10 mA

300 v s

125 v Reg

300 mW *Ve
50 v *For 100 : 1 reduction in gm.

W150, 6F16, 62V P—Direct.
6F15—Rewire base. (Check Vn_y does not exceed 50V.)

EF42

HEATER
Vu
In

CAPACITANCES
Cin
Cout
Cag

DIMENSIONS
Max. Overall Length
Max, Seated Height
Max, Diameter

LIMITING VALUES
Vi max.
Pa max,
Vg, max.
a9 Max. L
I max.
Vi_x max,
REPLACEMENT FOR:
Z150—Direct.

HIGH SLOPE R.F. PENTODE

g? CHARACTERISTICS

2 Ve,

1
I

300 v lgs

2.5 w fm
300 \'4
700 mwvy
13 mA
90 v

Fa
Vey (for la cut-off)

eq
Rin (50Mc/s)

&F1 (rewire base) and 6F13—Bias will require adjustment in each case.

Page 118

|Mullard|
A

HIGH SLOPE R.F. PENTODE

Single-ended r.f. pentode, fully controlled
by voltages of 0 to —6V or 0 to —55Y
according to the circuit used.

HEATER
Va 6.3 v
In 300 mA

LIMITING VALUES
Va max. 300 v
pa Max. 3.0 W
I max. 15 mA
Vgq max. 300 v
Pze Max. 1.7 w
Vh_x max. 100 A

DIMENSIONS

Max. Overall Length
Max. Seated Height 62 mm

Max. Diameter
CAPACITANCES
Ca g1

Cgi—g2

Cin
Cout

OPERATING CONDITIONS

Controlled by Grid 1
with Re=330Q and C.=50pF
Va 250
Vea 250
Ves 0
Ve -1.55
la 10 mA
lgs 3.0 mA
£m 6.5 mA/V
Ve —4.5 A"

tFor 10 : 1 reduction in gn

a
Vea
VK].

xvsa
la
Ig2
Em

He g2

eq

Ve

38 mm

<0.007 pF
2.4 pF
8.3 pF
52 . pF

Controlled by Grid 3

250 v
250 \
2.0 v
0 v
10 mA
3.0 mA
6.5 mAV
75
14 kQ
54 Y

{For 15 : 1 reduction in gm

OPERATING CONDITIONS—Controlled by Grids 1 and 3 via a Potentiometer

of 47 kQ) | 3.3 kQ

iFor 10 : 1 reduction in gm.

250
250
-30

10
5.
5.
5

=55.

v

v

v

mA
mA
mA/Y
v

OPERATING CONDITIONS—Controlled by Grids 1 and 3 via a Potentiometer
of 47 kQ) + 3.9 kQ with Rx=33Q and Cx=50 pF

Va
Vlu
*VES
[
ISS
Em

Vv
TFor 10 :1 reducﬁon in gm.
*Valve not controlled by a.g.c.
REPLACEMENT FOR: Z90, 635PT—Direct.

Fy
[Mullard]
N

250
250
-20
10
4.0
6.0
-51.5

v

v

A

mA
mA
mA/vY
A
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EF54

V.H.F. PENTODE
HEATER | 2 a

Vn 6.3 Vv \ kg3s
N 30 mA = kg3s
‘. DIMENSIONS 9 92
Max. Qverall Length 78 mm —
| Max. Seated Height 62 mm
1 Max. Diameter 38 mm k33h h
| B9G
'; CAPACITANCES
i Cin 6.2 pF
Cout 49 pF OPERATING CONDITIONS
Co_zy 002 pF Va 250 \"4
Ce1—g2 22 pF Vea 250 v
g1 -1.7 v
LIMITING VALUES Ri 150 Q
Va max. 300 v la 10 mA
i Pa Max. 3.0 w lga 1.45 mA
| Vgy max. 300 N Em 7.7 mAJY
i | Pz Max. 1.7 W Ta 500 kQ
H |z max. 15 mA Hgi-g3 80
il Vi max. 100 \4 Req 3 700 Q
| f max. 250 Mc/s Rin (at 50Mc/s) 10 kQ
| REPLACEMENT FOR: RL7—Direct.
EF55 VIDEO FREQUENCY PENTODE
HEATER
¥n 63 v
In 1.0 A
92
CAPACITANCES 5z
Coiit 12 pF
Cin 15 pF DIMENSIONS
< 015 pF Max. Overall Length 100 mm
i Max, Seated Height 84 ~ mm
Max. Diameter 38 mm
OPERATING CONDITIONS
Va 250 250 v
LIMITING VALUES Voo 250 150 v
Va1 max. 300 Vv i —4.5 —4.0 Vv
Pa Max. 10 w la 42 £ 110 5 mi
Vg, max. 250 A F{; 100 360 Q
Pga Max. 20 W gn 12 7.0 mAV
Vi x max. 150 Y foites 28 27
Repx Max. 700 kO ra 55 100 ka
)
[Mullard]|
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HIGH SLOPE R.F. PENTODE

High slope r.f. pentode primarily intended
for r.f. or i.f. amplification in television
receivers. It is suitable for use gs a video
amplifier, mixer or synchronising puise
separator.

HEATER
Vn 6.3 v
In 300 mA
CAPACITANCES
Cingzn) 7.5 pF
Cinga) 3.4 pF
Cout 33 pF
Ca g <0.007 pF
Cga-g1 2.6 pF
Cak <001 pF
Ceit =015 pF
LIMITING VALUES
Va max. 300 v
pa Max. 2.5 w
Vga max. 300 v
Pg» Max. 700 mWW
I max. 15 mA
Vh_y_ max. 150 V

h n s

k @OO o
O
@)

91 0o O 92

. BSA
DIMENSIONS
Max. Overall Length  67.5 mm
Max. Seated Height 60.5 mm

Max. Diameter 222 mm
CHARACTERISTICS

Va 170 v
Ve 170 s
Ves 0 v
la 10 mA
lga 25 mA
Ve -2.0 \'
Em 7.4 mAlY
Fa 400 kQ
tg1—ge 50

eq 1.0 kQ
Rin (at 50Mc/s) 10 kQ

REPLACEMENT FOR: Z152, Z719, 6BXé—Direct.
TSP4—Change base, raise heater voltage to 6.3V. Adjust bias.

EE50—In some cases.

VARIABLE-MU R.F. PENTODE

High slope variable-mu r.f. pentode
primarily intended for use in f.m. and
f-m.Ja.m. receivers

HEATER
Vh 6.3 \'
In 300 mA
DIMENSIONS

Max. Overall Length 67.5 mm
Max. Seated Height 60.5 mm

Max. Diameter 222 mm
CAPACITANCES
(Measured without external shield)
Cin 7.2 pF
Cout 37 pF
Ca g <0.007 pF
[ <0.15 pF
LIMITING VALUES
Va max. 300 v
Pa Max. 25 W
Vga max. 300 Vv
Pg= Max. 650 mW
I max. 15 mA
Vh_x max. 150 v

h
2
k OOOOG
92 )
k 93
B9A
CHARACTERISTICS
Vy=Va. 250 250 250 Y
Rga 60 *18 **22 9]
Ve, 100 97 103 Y
la 10 10 10 mA
£ 25 24 26 mA
Ve 90 =19 221 v
i 60 60 60 mAJV
Ve 35 -33 -35 v

+For 100 : 1 reduction in gm
*Common screen grid resistor for EF85
and ECHB81 used as frequency changer.
**Common screen grid resistor for EF85
and ECH81 used as r.f. or i.f. amplifier.

REPLACEMENT FOR: W719, 6BY7—Direct.

(==

A
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EF86 LOW NOISE AF. = LOW NOISE A.F. EF86
VOLTAGE AMPLIFYING PENTODE VOLTAGE AMPLIFYING PENTODE (Cont.)

Low noise pentode intended for use as r.c. - OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. AMPLIFIER
coupled a.f. voltage amplifier, particularly

in the early stages of high-gain cudio P N Triode Connection (g, to a, g; to k)
amplifiers, microphone pre-amplifiers and § 3 Vi Ra
magnetic tape recorders. e —— V) (kQ)

: 400 47

_@‘ Vout* Dtot* RKIT
Vin (Vr.m.s.} (‘V ) (RQ)
24,5 64 4% 150

245 53 150

24 43 150

23.5 32 150

23.5 22 150

28.5 73
28.5 62
28.5 50
28

27.5

32
31.5
31

—_—
5
—

1l B ek

= ;oo

K e 350 47
HEATER _ 300 5
Va : g 3 200 47

Max. Overall Length 400 100

Max. Seated Height — 350 100
LIMITING VALUES Max. DIan:eterEIg 1 s 308 ;183
Va max. 25

= 200 100
e 1.0 CHARACTERISTICS

a

Vg, max. Ve, T 400 220
Pgs Max. 200 Vea 350 220
Iy max. 60 la e . o o
; E 250 220 30.5 680
Vh_x O Ve, — 200 220 0.5 30.5 680
v (cathode positive) 150 £m 3 *Vour=0Output voltage and distortion at the start of positive grid current. At lower
h_j Mmax. ra y output voltages the distortion is approximately proportional to the voltage.

thod i
(cathode negative) 100 A4 tRg;=Grid resistor of the following valve.

REPLACEMENT FOR: Z729, 6267—Direct.

Fovibel B3 L A
pwNivN

Iy

DIMENSIONS 330

330
330
330
330

A S Y
oD
L

680
680
680

(]

e
@™wo
Wwww wWwwhbh Www

NN® wumoo

o
o
(¥, ]
WWWVWD NN N

WRwWWw NNNRN

w
N

He1—ga

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. AMPLIFIER
Pentode Connection

Vb Ra e Rg, Ry Yout  Vout Dot Rgt
v (k@)  (mA) (MQ) (k)  Via  Vims (%) (k) e
400 100 33 039 1.0 124 g7 50 330 - HIGH SLOPE R.F. PENTODE

350 100 2.85 0.39 1.0 120 75 5.0 330
y High slope r.f. pentode primarily intended
300 100 2.45 0.39 1.0 116 64 5.0 330 for use as r.f. amplifier or mixer valve in

250 100 2.05 0.39 1.0 112 50 5.0 330 [ television receivers.
200 100 165 039 1.0 106 40 50 330 —_ HEATER

150 100 1.0 0.47 1.5 95BN ) 50 330 - ?:" 303‘3 mX
=. DIMENSIONS
400 220 155 1.0 22755900873 50 €80 Max. Overall Length 545 mm

350 220 1.4 1.0 22 63 50 630 Max. Seated Hcfght 47.5 mm

: Max. Di
300 220 1.1 1.0 22 54 50 680 CAPAaén['J::ectE; L2k m CHARACTERISTICS
250 220 09 1.0 22 46 50 680 e = 70 pF Ve r
200 220 075 1.0 22 36 50 680 . Cout 20  pF Ve 0
150 220 055 10 27 50 680 T Casx <0.008  pF Ver -2.0
2 - LIMITING VALUES Ia

Va max, 300 Igs

Pa max. 2.5 Em

Vga max. 300 Fa

Pg= Max, 650 Bg1-gs

I max. 15 eq

Vi_i max. 150 Rin (at 50Mc/s)

TRg=Grid resistor of following valve.
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EF9I cony

HIGH SLOPE R.F. PENTODE

OPERATING CONDITIONS AS MIXER AT 45 Mc/s

Vy
Ry

la (Vose=0V)
l (Vase=2.25 V)

El
Ee
Rgl—k

OPERATING CONDITIONS AS SINGLE VALVE CLASS ‘“cC» R.F.

AMPLIFIER

10
Va 300
Vs 175
Ve 4,
In 9.
les 3
les 1.
% Plnad 1.
out 1
3

n 63

*These figures are observed as the power output in a load coupled with a lumped circuits

50
300
175

250 \'%
470 Q
4 mA
mA

wA

mA/V

MQ

75 100 125 150  Mc)s
300 300 300 300 %
175 175 175 175 i

-4, -4, -40 Vv

10. 10. 107 mA
3. : 32 mA
1. ; 11 mA
1. 057 W
1. 086 W
43 35 29 o

REPLACEMENT FOR: SP6, Z77, 6AM6, 6AM&/8D3, 6F12, 8D3—Direct.

EF92

HEATER
vh

Iy
DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES

6.3
200

34.5
47.5
19

(Measured with close fitting metal can

and shielded socket)

Cin
Cout
Cogy

LIMITING VALUES

Va max.
Pa mMax.
Ve, max,
Pgs Max.
le max,
Viu_x max,

REPLACEMENT_FOR:

4.5 pF
7.0 pF
0.004 pF

250 \'
2.5 W
250 v
600 mvyY
12 mA
100 A

YARIABLE-MU R.F. PENTODE

200

.0
|
.5
S

30
500
-21

*For 100 : 1 reduction in gm-

VPé, W77, 6CQ6, 9D6—Direct.

VARIABLE-MU R.F. PENTODE

HEATER
Va
In

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES
Cin
Cout
Ca g1
LIMITING VALUES
Va max.
Vg. max.
Pa Max.
Pge Max.
I max.
Vn o max.

6.3
300

54.5
47.5
19

5.5 pF
5.0 pF
0.0035 pF

300 v
125 A
3.0 w
600 mwW
18 mA
90 v

EF93

kh h

CHARACTERISTICS

100
0
0
100
10.8
4.4
-1.0
4.3
0.25
=20

\'s
v
kQ
\'
mA
mA
- ¥
44 mA/V
1.5 MQ
=20 A%

*For 100 : 1 reduction in gm

REPLACEMENT FOR: W727/6BA6, 6BA6—Direct.
6AB7, 65G7, 7H7—Change base. Check screen-grid voltage is less than 125Y. Bias
may require adjustment.

V.H.F. PENTODE

Low noise, high slope pentode primarily
intended for use as an amplifier at fre-

quencies up to 400Mc/s.

HEATER
Vn
In

CAPACITANCES
Pentode Connection
Cin
Cout
Ca g
Triode Connection
Cin
Cout
Ca g

EF95

g2 kgas O O 92
> | k-935

k33h h

DIMENSIONS

Max. Overall Length
Max. Seated Height

Max. Diameter

LIMITING VALUES
Va max.
pa Max.
Vg max,
Pg2 Max.
l max.
Vh_1 max.




EF95 (Cont.)

CHARACTERISTICS
V

Req
*Rin (Pentode
or Triode)
Noise Factor
(at 100 Mc/s) 35
*At 50 Mc/s.

REPLACEMENT FOR: DP61, 6AK5—Direct.

EFM I A.F. AMPLIFIER AND
TUNING INDICATOR (OBSOLETE)
a t

HEATER oy
M - 3

Vi 3y
In 200

OPERATING CONDITIONS

250 kg3gh h

;gg Side Contact

0 980 DIMENSIONS
Hp =20 Max. Overall Length 83

800 500 3
400 200 Max. Diameter 37

650 800 LIMITING YALUES
185 V, max. 300
40 180 pa Max. 400
Vg Max. 300
60 13 bos A 400
V; max. 300

OVrms) 2.0 1:7 / ly max. 5.0
Shadow Angle =70 <5 Vh_x max. 100
REPLACED BY: EF39 and EM34

1. Replace existing side contact base by an octal type for EM34 and reconnect heater
leads to pins 2 and 7. Earth pin 8.

2. Mount one end of a second octal holder for EF39 on existing EM34 bracket,
supporting other end of base by means of a pillar screwed to the chassis. Connect
pins 2 and 7 of this holder in parallel with pins 2 and 7 on EM34. Reconnect leads
from pins 4, 7 and 8 of EFM1 to pins 8, 4 and 3 respectively on EF39 holder.
Strap pins 5 and 8 together and earth pin 1. 3

. Replace 39kQ and 150kQ anode resistors with 10kQ and 47k resistors
respectively for EF39,

. Connect pins 3 and 6 on EM34 through a 1MQ resistor to pin 5, which is con-
nected in turn through 100k to the h.t. line.

. Connect pin 4 of EM34 to the a.g.c. line.

. Remove existing lead from pin 6 of EFM1 and run new screened lead in its place
to top cap of the EF39.

==y
Mullard
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HEXODE (OBSOLETE)

HEATER
Vn
In

CAPACITANCES
Cin
Cout 02
Cpi— .
s <0.0015

LIMITING VALUES
Va max. 250
ps mMax. 1.5 w
Ve max. 125 v
Pga Max. 500 mW DIMENSIONS
[ max. 10 mA Max. Overall Length 90
Vi g max. 50 v Max. Diameter 32

Side Contact

OPERATING CONDITIONS
As Frequency Changer

*Va

*For 40 : 1 reduction in ge.

As L.F. Amplifier

TVEL
tFor 100 : 1 reduction in gm.

REPLACED BY: ECH3—In




EK2 OCTODE FREQUENCY CHANGER "Bl OCTODE FREQUENCY CHANGER

HEATER & ' | HEATER
Va 63 v h __- v e

In 200 mA 4 y B In 200

DIMENSIONS
CAPACITANCES Max. Overall Length

Ca_g4 <0.07 pF 3 “ R Max. Diameter
o Lo i - LIMITING VALUES
Sl o9 PF Side contact Va max.

Coi—gy 1.1 pF S Pa max.

Coin 45  pF DIMENSIONS Vessgs MaX.

Ciaay <025 pF Max. Overall Length 88 ; Er“*ﬁar;?x'

Coyk 8.8 pF Max. Diameter 32 | 2

CAPACITANCES
Cin
Cout
Cg1gs
Cra—g1
Ca gy

Cgi
REPLACEMENT FOR: VOés—Direct. N : Cou-en
EK3secbelow); ‘ OPERATING CONDITIONS

3 | Medium and Long Wavele;ngths Shor;ft Wa.ve[engztélgs
: 250 a
OCTODE FREQUENCY CHANGER ¢ e 200 Ve,
E K3 . Vesoes 50 Veoigs

(OBSOLETE)
Rgy x 47 Rei k

l VY, 15 08¢
HE?{TER O o . Iﬁose 300 ]gl
n . % I Vi, =50 v
In i ' la 1.0 la
A I 2.5 -
DIMENSIONS |

= lga:igs 800 uA leases
Max. Overall Length : £c 550 £e

Max. Diameter 9395 i *{!, _2%.0 a
Side Contact | % T dction i
CAPACITANCES . For 270 : 1 reduction in ge
Cags OPERATING CONDITIONS
Cout ] 250
Cingyy 14 : 100

v 100 o HEPTODE FREQUENCY CHANGER
Cpi—ga 11

190
Cinjgz) 8.6 y 47

Cinreq 15.2 VY, 12 ! [ J HEATER B3
93
gl

< h
300 . h a
0o
kgs (O Q) 92,
! g o o/%
: L
B7G

3
S<S<3<

Pgz Max.

For characteristics, operating data and limiting values see type EK32 Except for base, ' :}‘ max.ax
: . 2 : ; : | h_k Max.
capacitances and dimensions, EK2 and EK32 are identical. 3 =

3
<>

£ - = Va 6.3 v
LIMITING VALUES v : In 300 mA
Va max. 300
91
: Ca_sn 86 pF k9sh h
Lgm(El-szl . Cgp_all 5.5 pF

pa Max. 1.0 CAPACITANCES e
Vierigs Max. 150 (measured without an external shield)
*\?;1 e Cgy_all 7.2 pF

Pggygs MaxX. 1.0
Vg max. 150
*For 100 : 1 reduction in g - Coar <0.05 DIMENSIONS
TAt Vosc‘——OV. ] i - Cag3 <0.3 pF Max. Overall Length

Pgs Max. 1.0
I max. 23
C1g3 <0.15 Max. Seated Height
REPLACED BY: EK2—Raise screen voltage to 200V. co 28 Max. Diameter

3

<>»T << <

Vh_k max., 50
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EK90 (cont)

'LIMITING VALUES

Va max.

Pa max.
Vea .z max,
Przigs Max.
& max.
Yy 1 max.

CHARACTERISTICS
Oscillator Section

HEPTODE FREQUENCY CHANGER

OPERATING CONDITIONS
(with separate excitation)*

100 250
100 100
-1.5 —1.5
20
10.6
3.0
74
500
475
1.0

Va 100 . -30
Visesa 100 tFor 100 : 1 reduction in g,.

Ve 0 *The operating conditions shown with
Vi 0 separate excitation correspond very
Ia 25 mA, closely to those obtained in a self-
Em(g1-g2iE418) 7.25 mAY excited oscillator circuic operating with

Hig1—R2+Ra+8) 20 zero bias. y
REPLACEMENT FOR:

X77, X727 [6BE6, 6BE6—Direct.

65A7, 7Q7—Change base. Receiver may require realigning.

EL2 OUTPUT PENTODE

HEATER
Vi 63 v . o X
NC

In 200 mA T kg3
DIMENSIONS \

Max. Overall Length 95 mm

Max. Diameter 37 mm

For characteristics, operating data and k33h h NC 92
limiting values see type EL32. Except

for base EL2 and EL32 are identical. Side Contact
REPLACEMENT EOR: PP6As—Direct. '

EL3 OUTPUT PENTODE (OBSOLETE)
HEATER CEEE S

Vi
In

DIMENSIONS

Max. Overall Length 120 mm
Max. Diameter 46 mm k93hh
Side Contact
For characteristics, operating data and limiting values, see type EL33. Except for
base and dimensions, the EL3 and EL33 are identical.

REPLACED BY: EL33—Change base.

(=)
N

OUTPUT PENTODE (OBSOLETE)

HEATER [Beas)
Vi

In

LIMITING VALUES k33h h

Va max. Side Contact
pa max.
Vge max. DIMENSIONS
Pgz Max. A Max. Overall Length 117
I max. Max. Diameter 51
Vh_x max.
QOPERATING CONMDITIONS
(As single valve class ‘A"’ amplifier)
Va 250 v
Vga 275 v
250 V'l la 72 mA
275 v lgs 70 mA
-14 v Ra 35 kQ
72 mA R 175
70 mA Pout 8.8
8.5 mAJY Diot 10
22 kQ Vingrm:s.) 9.1

REPLACED BY: EL37—Change base. May require some alteration in push-pull stages.

OUTPUT PENTODE (OBSOLETE) ELé

HEATER
Vi

In

DIMENSIONS

Max. Overall Length 121
Max. Diameter 52 kS3h h

Side Contact

For characteristics, operating data and limiting values see type EL36.
Except for base and dimensions, the EL6 and EL36 are identical.

REPLACED BY: EL37—Change base, May require some alteration in push-pull stages.

=)
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EL3I

HEATER
Vn

|11

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES
Vg max,
Vg max.
Pa max,
Pgz Max.
I max.
Vh_k max.

6.3 v
1.4 A
141 mm
127 mm
54 mm
800 v
400 v
25 w
8.0 w
200 mA
100 Vv

B39

OUTPUT PENTODE

Octal
CHARACTERISTICS

Va 275 600 v
Vi, 275 400 \
Ve -9.0 -22 v
la 291 42 mA
lgs 11 50 mA
£m 14 7.0 mA/Y
ra 20 43 kQ
Hgi-g2 16.5 =

OPERATING CONDITIONS—TWO VALVES IN PUSH-PULL

{Self Bias)
a

Ves

Ry

Ia:o;

I (max. sig.)
lgatoy

lgs (max. sig.)
Ra s
Vin(gl_gnr.m.n.
*Pout

Dot

350
350
100
2x71
2x83
2x8.8
2x%23.5
5.0
29.4
38
42

375
375
122

2x67
2x75

2x8.8

2x%24.5

6.0
30
37.5

5.0

400 v
400 Vv
145 Q
2x63 mA
2x69 mA
2x%8.3 mA
2x24 mA
7.0 kQ

31 A"

37 w

5.0 s

OPERATING CONDITIONS—TWO VALVES IN PUSH-PULL

(Fixed bias)

Va

Ve

Vo

Ia(o)

Iy (max. sig.)
lgaco)

Ig, (max. sig.)
Raa

Vin[gl_gur.m.s.
1')‘Pm.r.t

Diot

400

400

=23

2x40

2x110
2x5.2
2x26.8
4.0

314

55
3.2

600
400
-25.2

2x30

2

%103
2x3.4

2x28.5

7.5
34.6
84
5.0

*#Measured at start of I, or 5% distortion.

800 v
400 v
26 v
2x30 mA
2x107 mA
2x31 mA
2x%28.5 mA
10 kQ

36 v
102 wW
5.0 o

REPLACEMENT FOR: EL50, PEN650 (when used as audio output valves}—Change
base. Adjust screen voltage, bias and load.
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OUTPUT PENTODE

HEATER
Vh 6.3 %
In 200 mA
g
LIMITING YALUES
Va max. 250 v
pa Max. 8.0 w
I max. 45 mA
Vga max. 250 v DIMENSIONS
Pgz MaX. 16 W Max. Overall Length 110 mm
Va_x max. 50 i Max. Diameter 37 mm
OPERATING CONDITIONS OPERATING CONDITIONS
(As single valve class ‘A’ amplifier) Two Valves in Push-pull
Va 250 v Va 200 250 v
Ves 250 v Vez 200 250 v
Ve, -18 v *Re 300 310 Q
la 32 mA lajoy 2x21 2x27.5 mA
lgs 50 mA I, (max. sig.) 2% 24.5 232 mA
Em 2.8 mAjY lesioy 2x3.85 2x44 mA
ra 70 kQ lge (max. sig.)2x6.1 2x80 mA
Ra 80 ka Raw 90 80 ko
Pout 3.6 \id Pout 51 7.0 W
Via {r.m.s.y 10 v Diot 1.6 1.5 %
Dot 10 o *Common cathode bias resistor.
CHARACTERISTICS AS TRIODE
Ve 200 200 250 250 v
Ve 19 -14 -27 -23 A
Iy 15 30 15 30 mA
gm 24 32 1.7 2.6 mA(V
ra 33 2.4 4.1 3.1 k2
{3 . 7.0 8.0 7.0 8.0
REPLACEMENT FOR:
OM9—Direct.
N63—Rewire base.
41E—Change base.
[y
Mullard
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EL33 OUTPUT PENTODE OUTPUT PENTODE (OBSOLETE)
HEATER B35 - HEATER BIE

Vi 63V Va

In 200 mA In
DIMENSIONS gk -

Max. Overall Length 126 mm ==

Max. Diameter 46 mm ) DIMENSIONS

Max. O Il L h
LIMITING VALUES o S e Kg3h h

Va max. 250 v ) E2 ot L Octal

pa Max, 9.0 W Octal

v 3 275 A4 LIMITING VALUES

S e eE) 12 W e . OPERATING CONDITIONS

Pga Max. (max. sig.) 2.5 w A 2 Two Valves in Class “‘AB’’ Push-pull

Fopiies 55 mA OPERATING CONDITIONS Pa Max. W (Self Bias)

Vi_y max. 50 v TonVaIves in Push-pull = Via Max. ' Va 270 360 v
CHARACTERISTICS i &5 Pea Max. o Ves 270 270V
Pentode Ceonnection £ e o *Ry 135 250 0

. 250 Y oy 2x24 Vi_x max. v leaos 2x8  2x425mA

Ve 250 v la (max. sig.) 2x¢28.5 lg, (max. sig.) 2x12.5 2x8.75mA

Ve -6.0 X lez0) 2x2.8 CHARACTERISTICS [ 16 85 mA

la 36 m les (max. sig.) 2x4.6 250 Y lg, (max. sig.) 25 17.5 mA

40 mA

e 9.0 mA/V R 140 250 v R 50 7.0 ko

ra 50 kQ Raa 10 —15.5 v Pout 17 21w
Triode Connection Pout 8.2 la 72 mA Vingi—gur.m.s. 31 46 v

& 250 v Vingi_gyr.m.s. 13 lga 80 mA Dot 60 <30 9

r“ =83 X Diat 3.1 Em 50 mA/V +Common cathode bias resistor.

gﬁ 22 c m/l;:’\f *Common cathode bias resistor. Ya 155 kO

r: 30 ko g1 g2 8.0 Two Valves in Class ‘‘AB"’ Push-pull

W 20 (Fixed Bias)

OPERATING CONDITIONS .?::f::z'”‘: cgg'norrlous OPERATING CONDITIONS Va 360
(As single valve class “*A’* amplifier) & onne 5 (As single valve class “'A"" amplifier) Vea 270
Va 250 v s 2;0 Va 250 Ve, -26

L

Ivg, 232 mx '{; a Vi 250 [ 2x44 m

lga 400 mA x R 180 ls (max. sig.) 2%70° mA

& 150 o Ra 7.0 Iy 72 [P 2% 4.25mA

Pout 40 W Pout &t lgs 8.0 lgz (Max. sig.) 2x9.75mA

e Joaa Dt S0 Ra 25 Ros 6.25 ka2

Dllr:tr.m.a.] 1 U‘ 0;0 vlmr.m.sq 5.9 Pout 6.0 Pout 26 w

Vinu'.m.s.;

13

Vlmgl_gnr.m.s.

36

. . v

REPLACEMENT FOR: Dot 10 Dtot <30 %
BVA264, BVA265, BYA266, BYA267, N147, PP6BG, 6AGEG, 6M6G—Direct.
EL3, EL3N, PP6Bs—Change base.

REPLACED BY: EL37—No alteration necessary in single valve output stages, but may
be necessary in push-pull stages.

KTé61—Bias may require adjustment.
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EL36 OUTPUT PENTODE (OBSCLETE)

HEATER
Vn
In

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES
Yo max.
Pa max.
Vg, max.
Pgs Max.
fe max.
Vh_k max.

CHARACTERISTICS

250
250 i
70 Vv
- 72 mA
80 mA
145 mA/V
20  kQ

20

OPERATING CONDITIONS
(As single valve class A" amplifier)

Va 250
Vi 250
Rx 20
la 72
lga 8.0
Ra 35
Pl:lut 8.0
Vinr.m.s.) 4.8
Diot 10

OFERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

(Self Bias)

Va
VE2

*Ry
a0y
Iz (max. sig.)
lgaco)
lgy (max. sig.)
RS-—&
Pout
Dot

V!mg]—gl;l’,m.a.
*Common cathode bias resistor.

REPLACED BY: EL37—Direct substitute in single valve output stages, but may require

some alteration in push-pull stages,
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250 V'
250 V'
90 Q
2x45 mA
2x53 mA
2x51 mA
2x8.5 mA
5.0 kQ
14.5 w
2.2 %
14.5 v

OUTPUT PENTCDE

25-watt pentade, particularly suitable for
use in push-pull combination for outputs up
to 69W, or as drivers for large power
triode push-pull output stage.

HEATER
Vn
In

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES
Pentode Connection

Va max.

Viga max.

Pa Max.

Pgz Max.

[z max.

Vh_k max.

Triode Connection
(Normal applications)
Vaigs Max.
Pajgg Max.

Triode Connection
(in cathode-coupled push-pull driver
stage for large power triodes)
Va.gs Max. 500 v
Pa.gs Max. 12.5 w

k93h h
Octal

OPERATING CONDITIONS
Pentode Connection
250
250
-13.5
100
13.5
R 120
Em 11
a 13.5
Hgi-g3 10
Ra 2.5
Vlngr.m.n.; 108
Dot 13.5
Pout 11.5

Triode Connection
(g, connected to a by 1000 resistor)

Va 300 400 v
la 50 37.5 mA
Ve -26 -39 %
gm 6.5 45 mAJV
" 9.0 9.0

ra 1.4 20 ko

OPERATING CONDITIONS—TWO VALVES IN PUSH-PULL

(Self Bias)
250
250
2x59
2x68
2x7.5

Vin(m—n}r.m,a.
tot
*Common cathode bias resistor

325
325
AxTT
2%90
2x%9.75
2x30
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EL37 (Cont.)

OUTPUT PENTODE

OPERATING CONPITIONS FOR TWO VALVES IN PUSH-PULL

(Fixed Bias)

Va

Ves

Ium;

la (max, sig.)
le2¢o)

lgs (max. sig.)
Vi

Rﬂ—ll

Pout
Vlntg-l_glpr,m,s.

DT.OI.

350
350
2x40

2x%5

2x118

.0

2x29

-31
3
46
43
2

.25

4
8

400 \'
400 V'
2% 50 mA
2x138 mA
2x6.0 mA
2x36 mA
-36 A"
3.25 kQ

69 w

49 \%

25 %

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Triode Connection (Self Bias)
Y
Va
l“+E2[0i
lasgs (max. sig.)
Pa.ga
*Ry
Ra_a
Vl:n[g_l_gnr.m‘s,
P(.lut
Diot
*Common cathode bias resistor

REPLACEMENT FOR:
KTé66, N66—Direct.

350
320
2x56
2x 64
2x18
245

4

.0

42
12.5

4.

1

435 v
400 v
2x70 mA
2x80 mA
2x28 w
245 Q
4.0 kQ

54 v
20.6 w
43 9%,

LINE TIMEBASE
OUTPUT PENTODE

LIMITING VALUES

Va max. 30% 0 k::
Va(pk) Max. -

V,;, max. 400 v
Pa Max. 25 W
Pga Max. 8.0 W
Ik max. 200 mA
Vi i max. 100 v

REPLACEMENT FOR:
EL38M, 6CN&6—Direct.

6P28—Rewire base.

EL38 (Cont.)

CHARACTERISTICS

Va 275 v

Vea 275 Vv

Ia 91 mA

- 1 mA
=, -5.0 .V

£m 14 mAJY

Yer1-ga 16.5

ra 20 kQ

EL50 (As line output valve)—Change base. Adjust bias and load.

_ I LINE TIME BASE

For data, see EL38 above. Except for the
fact that the EL38M is metallised, these
g two valves are identical.

REPLACED BY: EL38.

OUTPUT PENTODE (OBSO LETE)

Octal

e e e e et e it =l T S R

!

s

|
i

AC/Qa—Bias may require adjustment.
ELS, EL6
{change base)

Direct substitute in single valve output stages. May not always
be suitable without alteration in push-pull stages.

EL35, EL36

DO24, DO26, DO30—In some cases. Redesign circuit.

EL38

Output pentode primarily intended for use
as line timebase output valve in a.c.
operated television receivers.

HEATER ;
Vi 6.3 N
I 14 A
DIMENSIONS
Max. Overall Length 141 mm

Max. Seated Height 127 mm

LINE TIMEBASE
QUTPUT PENTODE

Octal

Max. Diameter 45.5 mm
()
Peceion Mullard

HEATER
Vn

In

LIMITING VALUES
Va max.

Pa max.

Ve max.

Pe2 (zero sig.) max.
Pea (max. sig.) max.
Ik max.

Vh_k max,
4

OUTPUT PENTODE

6.3 \'s
700 mA
300 v
9.0 w k33h h
300 v B8A
12 a DIMENSIONS
22 Max. Overall Léngth 76 mm
55 mA Max. Seated Height 69 mm
50 v Max. Diameter 22 mm
[(—==s1]
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EL4T (con)

CHARACTERISTICS
Va
V82
la
Ig!
VE1
Em
Ta
Hepi-g2 22

OUTPUT PENTODE

OPERATING CONDITIONS
{As single valve class *A’" amplifier)

Triode Connection (g, connected to a)

250 \'

250 9]

3.5 kQ

33 mA

155 W

Vlm:.m,s‘: 6.0 A"
Diot 80 9

OUTPUT PENTODE

Output pentode capable of & watts dissipa-
tion at the anode. Its small consumption
heater and compact dimensions render It
particularly suitable for use in car radio
receivers.
HEATER
Va 6.3
In 200

LIMITING VALUES

3
> <

Pin 4—No Connection

Va max. 300
pa Max. 6.0
Vg, max. 300
pes max. (zero sig.) 1.0
Pg2 Max. (max. sig.) 2.0
I max. 35
Va_x max. 50

CPERATING CONDITIONS (As single valve class “A’* amplifier)
Pentode Connection

DIMENSIONS
Max. Overall Length 60
Max. Seated Height 53
Max. Diameter 22

250

OPERATING CONDITIONS
(As single valve class ““A’" amplifier)

CHARACTERISTICS Va 200 225
Va 200 225 Vea 200 225
Vea 200 225 Ri 360 360
Ve, 9.4 I 225 26
la 225 26 I 3.5 44

<iss<s<

33
22<Brrp<<<

Vln:r,m.sq
out

Diot

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL q 3.5 Rs 9.0 9.0

r 6.4 72
Pentode Connection A= Em 32 Vingr.m.s.)

90 P, 1.9 2.5
A 250 300 v L 7 o 10

Ves 250 300 v = tot :

|a(m 2x25 2x%30

la {max. sig.) 2x30 2x36 mA

Lisie 2x3.5 2x4.0 mA

lga (mMax. sig.) 2x%8.0 2x9.5 mA OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL
*Ri 140 - 140 0

Class “AB’’ (Self Bias) Class "*B'’ (Fixed Bias)

gﬁ 50 130 W ' Va 200 250 200 250 v

Vingr-gyrom.n. 14 17 ' . Vea 200 250 250 250 v
Bz 2.5 2.5 9, Vi, = = 17 225

: Ry 310 310 = = Q

it 2%16  2x20 2x50 2x50 mA

la (max. sig.) 2x17 2x21.5 2x16 2320 mA

o 2x2.6  2x32 2%0.8  2x08 mA

¥ o 300 les (max. sig.) 2x5.6 2x67  2x46 2x65 mA

*Ry 150 : Ra'a 15 15 16 16 kO

Raa 10 . Vin(gl-.gur.m.s. 19.2 25 24 32 v

Pout 2.5 : — Pout 41 7.0 40 65 W

Vingi-gnr.m.a. 11 D
DI:(‘EI ELT.m.8 10 F Diot 5.5 3.5 5.0 7

*Common cathode bias resistor

REPLACEMENT FOR: N150, 67PT—Direct,

OPERATING CONDITIONS FOR TWO VYALVES IN PUSH-PULL
Triode Connection (g, connected to a)

REPLACEMENT FOR: N151—Direct.

= —
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ELSO OUTPUT PEN;FODE (OBSOLETE) : OUTPUT PENTCDE ELS! (Cont.)

HEATER f . CHARACTERISTICS
Vh : A" . h h ‘Qa ] i V.
In ‘ ¥ NC Vea

: v

LIMITING VALUES —d L o
N NC F . -
max. b . : | g3

'\Jf; max., 91 92 3 Y Ve

Pga Max. . 3 13 5
|y max. Side Contact a :

Vh_x max. 100 _ . Bg1-g2

’ Ta
OPERATING CONDITICNS Ll hag

Two Valves in Class “AB’’ Push-pull ﬂax- 8_\“—'““ Length . REPLACEMENT FOR: 6CJ6—Direct.
600 v ax. Diameter

300 v
0 "4 CHARACTERISTICS

~25 v €00
Loior 2x25  mA Ves 300
la {max. sig.) 273 mA 0
lgaco) 2%22 24 . )
lgs (max. sig.) 211 30 mA — OUTPUT PENTODE
gm ;g kﬁ 30 mA
out 730 Q
Dot 13 % 5.0 mA/V HEATER

Ve, 36 v 30 kO — Va
REPLACED BY: g [h
EL31 (As Audio Amplifier}—Change base. Adjust screen voltage, bias and load. LIMITING VALUES
EL38 (As Television Line Output Valve}—Change base and check operating conditions. Vs max. 300

Pa max. 12
Vs max. 300
Pge Max. (zero'sig.) 20

ELB I B Pga Mmax. (max. sig.) 4.0
OUTPUT PENTODE I rax, 65
Vh_r max. 100

T el ST BRI L .

1 00 =

DIMENSIONS
Max. Overall Length
EEATER OPERATING CONDITIONS Max. Seated Height

<3S S <

Vn 6.3 Vv . (As single valve class **A'’ amplifier) Max. Diameter
Iy 105 A 71 - v, 250 250 V
) Ve 250 250 V
L|M\[,T|NG VALUES o £2 45 kQ CHARACTERISTICS
) a Max, =7 N 135 135 Q Va 250
Va (px) Max. 7.0 = S 3073 Y. v 250
Pa Max. 8.0 o 48 438 mA 1 £ 48
Veq max. 300 55 55 mA = 55
Pes "’i;:x 1;‘5 DIMENSIONS —m 57 571 W I\? 73
Pa.gs : Max. Overall Length 83 mm ) 43. 44 V EL v
le max. 180 mA Max. Seated Height 76 mm = 10 10 %% Em ikl
Vh_1 max. 100 A% Max. Diameter 222 mm A 95 8.0 o.-? a 38 kQ
—— = . /iQ
*Max. pulse duration 18%; of one cycle, with a maximum of 18 usec. 20 50 .9 19
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EL84 cone)

QUTPUT PENTODE

OPERATING CONDITIONS (As single valve class “*A’" amplifier)
Triode Connection (g, connected to a)

Va

Iﬂial

Iz (max. sig.)

Rx

Ra

Poul

Vin (r.m.8.)
tot

Y
mA
mA

Q
kQ

w

%

OPERATING CONDITIONS Two Valves in Class ““AB"" Push-pull

Pentode Connection

250 300 V Va
250 30 V
130 130 Q

Vi
*Ryc
Ra_a
la[o
I (max, sig.)
IEZ{Gl 3
lga (max. sig.)
Vin[gI_m]r,m‘a.
out

Diat

Triode Connection (g, connected to a)

]a[a )
8.0 8.0 kQ la

2x31 2x36 mA *Rx
2x37.5 2x46 mA Ra_a
2x3.5 2x4.0mA
2x7. 52x11 mA
v

Pout

16 20
1 17 W Dot
3.0 4.0 9,

*Common cathode bias resistor.
REPLACEMENT FOR: N709, 6BQ5—Direct.

230 300 Vv
2x20 2x24 mA
2x21.5 2x26 mA

270 270 Q

10 10 kO
34 52 W

Vingi—gur.m.s. 16.5 20 v
/h

2.5 25 9

EL90

HEATER

DIMENSIONS

OUTPUT PENTODE

OUTPUT PENTODE

OPERATING CONDITIONS
(As single valve class “A’ amplifier)

Va 180
Vea 180
Re 270
lajay 29
I (max. sig.) 30
lgai0) 3.0
lg. (max. sig.) 4.0
Ra 5.5
Vln(r.m.s.} 6.0
Pout 2.0
Diot 8.0

250
250
250
45
47
4.5
7.0
5.0
8.8
4.5
8.0

EL90 (cont

OPERATING CONDITIONS

Two Valves in Class “AB'’ Push-pull

(Self Bias)

Va 250
Vea 250
lajay 235
I (max. sig.) 2x38.5
lgarey 2x2.5
lgy (max. sig.) 2x6.5
R 200
RB—E
Pout
Vlur,g;_gnr.m.s.

tot

REPLACEMEMT FOR: N727/6AQ5, 6AQ5—Direct.

Y
v
mA
mA
mA

OUTPUT PENTODE

HEATER
Vu

In

LIMITING VALUES
Va max.
Vga max.
Pa Max.
Pga Max.
|1; max.
Vi_x max.

6.3
200

250
250
4.0
600
25
50

OPERATING CONDITIONS
(As single valve class ‘A’ amplifier)

Max. Overall Length 67.5
Max. Seated Height 60.5
Max. Diameter 19

LIMITING VALUES

k33h h

CHARACTERISTICS
Va 180

250

250

16
2.4

A
Vv

mA
mA

2.6 mAJY

Vo max.
Viga max.
Pa Max.
Pgz Max,
| max.
Vh_g max.

AT

la

lga
Ve
Em
Hgi-g2
Fa

180
29
3.0
-8.5
3.7
10
58

Fa

Ry

Ra
Vin:r.m.s.;

Pﬁllt
Dtot

12
130 kQ
680 Q
16 kQ
5.3 v
1.4 w

10

DIMENSIONS

Max. Overall Length 54.5
Max. Seated Height 47.5
Max. Diameter 19

OPERATING CONDITIONS

mm
mm
mm

Two Valves in Class “AB"’ Push-pull

(Fixed Bias)
v 2%
'/
m -19
lajoy 2x5.0
I, (max. sig.) 2%16
Tozioy 2650
lgs (max. sig.) 2x4.5
e
Viﬂ[gl—ﬂl I.m.B6.
Pout J 4.8
Dot 33

v
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