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FOREWORD

The Mullard Pocket Data Book has proved
a useful source of valve information for
many years. However, it has been decided
to present this information in a different
manner so as to provide easier reference
to the many types in the Mullard range which
are in common use,

In order to achieve this, it has been
necessary to omit certain types which are
now considered to be obsolescent, and include
only valves, cathode ray tubes and semi-
conductor devices with which the Service
Engineer is most concerned.

It is suggested that previous editions
of this Pocket Data Book be retained for
reference to the obsolescent types, a list
of which is contained in this edition.

Information on these types may also
be found in the original edition of the
Mullard Maintenance Manual.

The valve data and replacement lists
contained in this booklet have been prepared
by the Technical Service Department, Mullard
Limited. Comprehensive data is published
in the Mullard Technical Handbook which
is available on a subscription basis. Details
of this service and further data on individual
valves may be obtained on request to this
Department.
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SYMBOLS AND ABBREVIATIONS

1. Base and Connections

a Anode.
b Base.

< Collector.

[ Emitter.

i Filament.

f+ Filament positive.
f— Filament negative.
fct E-}gmenl centre tap.

h Heater.

hct Heater centre tap.

htap Heater tap.

£c Em;ml ‘connection (must not be connected externally).
athode.,

Metallising (external) or base sleeve.
NC Nc connection.
NP o pin.
s Internal shield.
t Fluorescent screen or target.

NOTE 1—In valves having more than one grid, the grids are
distinguished by numbers : , 82, etc., gl being the
grid nearest the cathode.

NOTE 2—1In multiple valves, electrodes of the different sections
are d:stmgulshed by adding one of the following
letters

Diode

Triode

Pentode

Hexode

Heptode..” ...

Octode ...
Thus the grid of the triode section of a triode pentode
is denoted by gt.

NOTE 3—Two or more similar electrodes which cannot be
distinguished by any of the above means may be
denoted by adding one or more primes to mdacme of
which electrode system the electrode forms aJnrt
Thus, the anode of the first diode in a double
valve is denoted by a’.

d
1
P
h

2. Characteristics

Conversion conductance.
Mutual conductance.
Anode current.
Maximum peak anode current.
Maximum mean anode current.
Collector current. h
Collector leakage current (grounded emitter).
Filament cum.nl
Screen-grid cu
Screen-grid nurum (rrequmcy changers).
Heater current.
Maximum output current
Target current (tuning indicators).
Maximum anode dissipation.
Maximum collector dissipation.
Maximum peak inverse voltage.
Power output (for 107 distortion).
Anode impedance.
Anode load.
Ambient temperature.
Anode voltage.
Maximum peak anode voltage.
Supply voltage.
Collector voltage,
Filament voltage.
Nus.unre grid voltag;e.

Screen- voltage.

WH g4 voltage (freq
... Heater vol age.
vh—k(pk}mlx, Maximum peak voltage between heater and
cathode.
a oy ... Current gain (grounded emitter).
n ... Amplification factor.
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MULLARD COMPREHENSIVE VALVE,
CATHODE RAY TUBE AND SEMI-
CONDUCTOR DEVICE EQUIVALENTS LIST

Only valves listed by other manufacturers as equivalents and
indicated by them as available appear in the other equivalents
column. Before carrying out a substitution it is important to
ensure that the manu!yzu:turer 's catalogue is studied to ensure that
any special limitations are not violated.

Whilst every care has been taken in the compilation of this
list, Mullard Ltd. cannot accept any responsibility the accuracy
thereof. Furthermore, the fact thal a Mullard equivalent is given
for another manufacturer’s valve in this list does not imply that
the reverse process will operate satisfactorily in all cases.

References

* No direct can ivalent, see Mullard Maintenance Manual,
original editi

** No direct :nuwalenl, see Mullard Maintenance Manual,
2nd edition. The majority of these types are also contained in
the original edition.

1 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),  P.T.4(F).

c Cossor " Hivac
EK Ekco M Mullard
EM  Ediswan Mazda MQ  Marconi Osram
F Ferranti T Tungsram
Mullard
Valve Direct Other Equivalents
Type Equivalent
AlIB... oo IWA-350 R2, R42, 1867
AlIC... .. TW4-500 MU 14, R3, UUS, 431U
AlD o IW4-350 R2, R42, 1867
A20B... L 15Y DDL4, V914
A23A ... TDD4 ACfHLJ'DD DDT
A2TD - PEN4DD
A3D L AC[!—[L 41MHL
A3GA 5
A36B 3. 4
A3 - ACtTHI L4THA
Ad0M — AC/SG/VM
AS0A —_ MS/PEN, SPT4A
AS0B... —_ MS/PE
AS0M — ACJ’V'FI. MYVS/PEN, VPT4
ASON — MVS/PEN
ASOP... AC/VP2, MYS/PENB
ATOB... /PEN, MP/PEN, 7A2
AT0C... PTA(F), TA3, 42MP/PEN
AT0D AC2PEN, PT4(F),42MP/PEN
ATOE AC4PEN
80A. VHT4, 15A2, 4IMPG
A430N —
ABI =
AB2 .. —
ABC1 —
ABL1 o —
AC/DD(EM) he -
AC/DD(H) ... * -
AC/DDT ... TDD4 MHD4
AC/HL e MH4, 41MHL
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Mullard
irect
Equivalent

Other Equivalents

¥

ST

IE‘EII\""II
w (=

VS/PEN
MVS/PENB

PT4(F)

PT4D
KT41,PT4(F), 7TA3,42MF/PEN
PTD4

PTLO

2P
LP4, PP3/250, PX4, 4XP

LTI

(RN

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

TW4-350

MUI14, R42, 1867
AC/SC, MS4B, SPT4A

AC/SGIVM
17BTP4
4 CITAA
4 [,
AWS3 80 2ICLPS
AWS1 88 C21AA
AWsI 89—
AZI =]
Ll =
Az31 U143
AZ41 i
L4 —
12ZSNTGT
6SNIGT  —
UCCss 10L14
ECCS1 B3OS, 12AT7

Other Equivalents

BI152, 12ATT
TANT, 30L1
6L13, 12AX7
6AQ8, 6L12
- 6/30L2
DW4-350 R42
BVA215 or
BVAZ16 TW4-350
BVA243
BVA246 EF39 6KTIGH
EL33 —_
EL33 —_
ECH35 6KBGt

CRM92, CRM92A

CYI1C
CRMI21, CRMI21A,
CRMI121B
CI2B... -_— —_—
M 121K, 12XP4
C2iHM - =
C2IKM Mws-80 —
C2INM = -
C2ITM - -
C23B... . =
(3] * —
C30B.. - 4D1
C36-24 MW36-24  —
- TH2321, 202STH
=2 TH2321, 302THA
CS0B.... = 8D2
N . VP1322,9D2, 13VPA
forin) . D6
CB0B.... - —
CBl1 . * —
CB2 . ¥ -
CBC1 . -
CBL1 CBL1 =
CBL31 CBL31 =
(SEEY ¥ —
Ll s ==
. ==
. —
CGI-E = GD4, GDS
CGI-E — —
CGAE = GDS
E = GD4
CG10-E T b
CGI2-E — GD3
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St Mullard

irect Other Equivalents Valve Direct Other Equivalents
Equivalent Type Equivalent
L —_ DDPP4B ... * AC2PENDD, DN41, PT4D
Taae = DDPPIM . PENDD
L33 CL33 I2PEN ' =
el o = DDPP6B . - =
CMEI02 .. — — -
CMEI702 .. —_ a— —_

S : = ?I?DHL’DD' MHD4, H4D
CRM91 = — AC/HL/DD, MHD4
CRM92 — C9A { __C;‘H %

CRM92A H— C9A 1

CRM93 — -

CRMI21 = CI2A

CRM12IA Ci2A 2

RN

|0

W17, 1F3, 1T4

FRLD
1

W28, 1434, 1F1
= AC/HL/DD
= 6AT6
T 7B6
= 1oLp12
= 10LD3, 14L7
= 10LD3, 14L7
= OM4
= 7C6
AC/HL, MH4, 4IMHL
DDLA4, V914 2‘-[:85' s2pDT
= 6AKS, 6LD12, 6T8
6H6G/GT 1A7GT
D152, DD6(C or F), 6ALS, 6D2 s
DD6(C or F), D77, 6ALS, 6D2 1 XI17,1C1, IR5
= X18, 1AC6, 1C2
— X25, 1AB6, 1C3
4D1 -
= Ni6
D13 Ni4 i

DACI - 6RIG

DAC32(Cl)... 1H5G HD14 =
DAC32(Cl) =

DAC32 (Met) — 1H5GT ] =

DAF91 ... DAF91 ZD17, 1FD39, 185 1 R

DAF9% D ZD25, 1AHS, IFDI =

DC90 — =

DCCo0 — =

DD4 ... DDL4, V914 154

DD4s * — J N17, 1P10, 354

DD6(CorF)  EB9L D77, DI52, 6ALS, 6D2 ! Lol L

DD6 } . = NI, P11, 3V4

DD6ds ) 1P1,

DD6G .. EBSI D77, D152, 6ALS, 6D2 i1

DDI13 - et Y25, IMI1, 1IM3

DD13s ACZPENDD, PT4D

DD41 e o DN143 EBL21 —

DD465 " _— DO24 . PP5/400, PX25

DD620 * - DO . =4

DDAl i = DO30 * DA30

DDLA4 . vol4 [ DO42 PEN4DD  —
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o Mullard
vo Direct Other Equivalents
Type Equivalent e
6AKS
AC/HL/DD
S06BU, 1821
Ra
e g%:l?é},ult 1561
DW4-350 DW4 350
DW4-500 DW4-500 U4, 1561
E235 ... = e
SD61, 6D1(EM)

DHT19, 6AKS, 6LD12, 6T8

WD150, 6CT7
D63t

DD6(Cor F),D77, D152,
6ALS, 612

DH63t, DH147, OM4

DHI50, 6CV7, 6LD3, 62DDT
6BD7A, 6LDI3

DHT7, 6AT6

6AVE

ZD152, 6N8, WD709

B719, 6AQE, 6L12
engs A9

636
GBLE, 6C16
6U8

2011

ECH21 ECH21 43
CCH35 TR

ECH33 (acfde) —

ECH35 ECHs ) oy

CHIS E( OMI0, X61M, X147
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Mullard
Direct
Equivalent

ECH42

Other Equivalents

X150, 6C10, 6CU7, 62TH
X715, 6AJB, 6C12

GDSE
LN152, 6ABS, 63TP
_ 6BMS L

OM6, W47
W150, 6E16, TFL6, 62VP

Z150, 6CJ5
63SPT

Z152, Z719, 6BXG, G4SPT

WT19, 6BY7, 6F 1y
7_779 '6F22, 6267
6DA

5P6, ZTT 6AMSG, 8D3, 6F12
VP&, W71, 6006, 6|'2| 9D6

W27, 6BAG
6AUG
DP61, 6AKS
6ESG

~6EHT
6EJT

X71, X727, 6BE6

NI150, 67PT, 6CKS
Ni151

6CI6
N709, 6BQS, 6P13
NT27,6AQ3

N77, N144, 6AMS
6DLS
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Mullard Va h]rl)qllard i
Valve Direct Other Equivalents T“ ve irect Other Equivalents
Type Equivalent ype Equivalent

65ME, 6BRS
6DAS HD24

- HID
H2D, 210DDT
12BA6
12BE6
210HF

£l
2

e HK90
= HL? ...

i HL2K

AC/HL
MEH4

IR

HLAGs
12, SU61, U43, U151, 6X2 HLI3(H)
3 HLI3(M)
HLI13(T)
2 ] HLI3C
HL13s.
HL21DD

4D1
H2D, 210DDT

11al8

= | EBR1
= HL23...
! i HLAL...
U150, 66KU, UU9, 6BT4 3 HL41DD

&v4

3709 Ulnz 6CA4 HL133
X

x22 ZIOPG B HL210

H! 0
HL/DDUZD s 3
MX40 VHT4, 15A2, 4IMPG { ; ﬁ%ﬂ-{:L,HMHL

= | HN309

Uls/ZD 4510 HP2 ...
E Ul18/20 | P13...
. 18 | HP210nc (4-pin)
S }gg} HPZ[OﬂcETpm)
‘G2080 (P base)  CY1 — HP2I5(H)
G2030(S-pm) URIC c;gic | g;:{g;c
IW4-500  UUS, 431U, 1861 bl

=Y
SPT2,721

Z2
SPT4A
VPT4 (5-pin)
__VPT4(5-pin)

%
H
g

HP4115¢
HRI ...

[ mnmmn“\ R R T R R R T
g

GD3 HY90 TOHY9% I5W4
GD4 i o 1881
GDs IW2A TLOTWAs) —

W3 o e IW4-350 R2, R42. 1867
00 UUs, R42

W4 ... 5
| IW4-350 . IW4-350 R2, Rd2, 1867
| %2\2"4—500 . TW4-500 MU 14, R3 R43, UUS, 431U

GEX45/1
GEX54

GEX54/3
GEX55/1
GEX64

H2D, 210DDT

210LF
210HF

L2(F), 220PA

53KU, Us4 | A =
210DDT - ] K40N : el e
AC/HL/DD, DDT ‘ Ksom = wﬂg, 210VPT
= { i T PEN220, PT2, 2200T
= | K70D Gl
11D3 ¥ L e el i A
HBC90 .. HBCY 12AT6 e 210PG, YHT2A
sl e Eesl EIRNG Kassio Il A LP4

= KBC32
HD22 Wi H2D
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Mullard
irect Other Equivalents
Equivalent
_— PEN220, PT2, 2200T
— PT2
25L6GT e

AC2PEN, TA3, 42MP/PEN
AC/PEN, 7A2

6AG6G, 6P25
6L6G

(S e 51 8 0 8 el S ]
oa
o

6ABS, 63TP

PPJ!ZSD. PX4, 4XP

BAI 30C1, LZ329, BAS
30Cl LZ319, BAB, 9A8

AC/HL, 4IMHL
ACIZIHL

MX40
AC/HL/DD, DDT, H4D

AC/HL
AC/PEN, MP/PEN, 7A2
AC/P

AC/SG/VM

VPT4

(4 i e e

AC/PEN, MKT4, 7A2
ACIPEN, MP/PEN, 7A2
ACISG, SPTAA

S
ACJ‘SG' MS4B, SPT4A

MS/PEN
MS/PENA ...

£l

AC/SG, MS4B, SPT4A
MS/PEN

SPT4A
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Mullard g

Valve Direct Other Equivalents

Type Equivalent
MS/PENB — —
MUI2 TW4-350 R2, R42, UUS, 1867
MUI12/14 1W4-500 —
MU14 IW4-500 R3, UUS, 431U
MVFSG i = ! AC]SG{\L!{i 7 kD
MVS/PEN . AC/YP1
MVS/PENB... AC/VP2
MW6-2 e MW6-2 —_
MW22-7 oy
MW22-14 . S0

CFI2M, 121K

MW3l-23 .. * =
MW3I-74 ... MW3I-74 12XP4A B 5
MW36-22 MW36-24 -
MW36-24 MW36-24 C36-24, 14KP4A, 14LP4, 141K
MW36-44 3 s

12K

17

DL96 1P1,5C4 e
— D5
Py s
. 742
PENA4 AC2PEN, PT4(F),TA3,
42MP/PEN i
. =
EL37 =
ELO1 6AMS
10P13
10P18, 45B5
451PT
N7, 6AMS
10P13 e
G6AGHG
C5
6TPT
MGTART
N9, 15A6

1\329 16A3, 30P16

NIS.‘, 15A6

N154, 16A5, 30P16

N152,21A6
30P13
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Mullard Mullard

Valve Direct Other Equivalents | Valve Direct Other Equivalents
Type Equivalent Type Equivalent
o PLE4 30P18, 15CW3 PCL83 - PCLR2 LN309
& EL84 6BQS, 6P15 PCL84 i PCLR4 15DO8
& EL90 GAgs PCL8S v PELES 18GVE
" — — PD220 = —
= FC4 VHT4 PEN4DD ... PEN4DD —
01307 (P base) — = PENAV .. * =
01307 (7-pin)  — i | PEN4VA ... * AC/PEN, MKT4, MP/PEN,
QA60 o DAT0 GD3
GD5 PEN4VB

AC2PEN, KT41, PT4(F), TA3

|
b ‘ PENI3C
e PEN2E =
= | H =
4 D6
[ =
= ! =
Fil L KT2, PT2, 2200T
= | e
= D8
2% D6
B I PT41
ol E — 5= AF@PE“I: KT41 PTA(F). 743,
i 7
0C171 = I K12 PEN"20 PT2,2200T
: 1 S
EBCTS DHI4T s PENDD4020  * =
OM3B PL33 —
EFarA OM3B 25E5
EF37A 2 =
3 wi47 =
= = | N152, N359, 21A6
T NI154, N329, '|.6A5 30P1
cc | N153, N309, 15A
(nch‘]c) X147 N379, 0PI, Pecws
ECH35( s
PENB4 ACAPEN I =
PENA4 AC2PEN, PTHF) I 210HF
. LP4, PP3/250, X4 ‘ =
- PPS5/400, PX25 | 220P
= = T | L2(F)
TRMNT), * e = =
PRNEMorH) — L2(F), 220PA =
) . ‘ -
— PT2 — 3
o = 721,2155G
o = ' V82, W2t
— — 220PT
PENA# PTHF) K12, PEN220, PT2, 2200T
= 4IMXP
. 2p
PABCS)  9AKS =
' L2(F), 220PA { v =
PC9S = 0
PCC34 B319, TAN7, 30L1 | . PT41
9AQ8 PMB84 o
\ = =
= PEN220, PT2
2 LP4, PX4, 4XP
B ]
.
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Mullard
Valve irect Other Equivalents
Type Equivalent

PP5-400 PX25
PP6As L2 i
PP6BG EL33 —_—
PP6Bs * —
Lo B £ =
PP4s (R - S
o i B L —
PP36 .. Lé -
PP220 —_ =i
11‘2 oue — KT2, PEN220, 2200T
PT4. .- PENA4 AC2PEN, 7A3, 42MP/PEN
PT4MO) .. » 41
PT4D % * AC2PENDD
PTI0. - —_ ACSPEN
PT25H — -
PT41 o a3
PIZ .. i o,
PV4 ... DW4-350 R42
PV29s . —
PV30. 2 —
PV3is . o
PV495 ot 1821
PV4200 DW4-500 1561

VB6s * =

LP4, PP3[250, 4XP
PX25

PP5/400
LP4, PX4
LP2, P2

v291

U152, 19X3

U153, 1723

Uls4, U192, U319, 195U, 19Y3

QP230, 240QP

QP230, 2400P
240QP

QP230, 240QP
U190, UUS, 506BU
MUI14, R42, UUS, 1867
MU14, UUS, 4310

R2

R3, UUS, 1561
SuUsl, U43, U151, 6X2
6X2

U3T, IT2
V26

1561
UUS, 1867, 431U

RL37... 54 _—

RV120/350 ... DW4-350 R4, U4

RV120/350s —

RV120/500 DW4-500 Ul4, UUS, 1561

RV120/500s e —_

RV200/600 ... FW4-5000r UI§/20
FY{?EBOO

RZ ..

CYiC

Page 18

S

Mullard

Direct
Equivalent

Other Equivalents

MS4B
S06BU, 1821
R2, R4

LP4, PP3/250, 4XP
24 i
} — — Vs, w2l
S215VM = Vs2, W2l
5218 ... 773
5420 ... VP4B =
B VPT4 (5-pin)
2 MSB4, SPT4A.
SP13 =
' M
EASD 6DICEM)
SE14/70 —_ Cl14PM
SE17/70 e CITPM
SE211C —_ 2
SG215 = VS2,2158G
SG215A = Vo7 1 ieceese
SPTr, = SPT2, 210SPT
SPa(M) = Ms/PEN, SPT4A
SPA(T) = 2
SPA4B ... = MS/PENB
SP4aC.. —_ e

Z77, 6AMS, 6F12, 8D3

D2, 135PA

K
=

SPT

[

210SPT
MS/PEN

* 1l

El!, U43, U151, 6X2

DI

Tj3

Ti2/72U
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Mullard Mullard

Valve Direct Other Equivalents Direct Other Equivalents
Type Equivalent 4 Equivalent
T TYS6F =
13130 X e, * UUS, 506BU
T12/404 o= Tiz/44 DW4-350 R
12/449 = T12/44 DW4-500  R3, 1561
T12/504 — T12/549 P ke 74
TI2/549 = = = =
TAI(EK) . iz FW4-5000r —
T4UEM) = o FW4-800 —
TO00 ... = i - =
901 ... MWl — - -
MW4-1T  — = e
= = | =5 V49, R20
s = T . =5
= = | = RI6,1T2
= HD24, H2D, 210DDT | EYS1 RI12, SU61, U151, 6X2
TDD4 AC/HL/DD, DDT, MHD4. 3 = =
0 = uzs
M = 26
- BT =
. AC/THI 5IKU
T 'AC/THI, 4THA =
T agpen &
= 321 6X4
— TH2321 =
— TH2321, 302THA =i
¥ ==
CCH35 —
(ac./de) — i ==
ECH35(e) — Uggt s
2 31A3, 311SU
= Ui
7Y4
= = 66KU, JUS, 6BT4
- = RI12, U3, SUSI, 6X2
19X3
= = 1773
'rnzlg?f? e i Uls2, U319, 19Y3, 195U
TR14/2 = X U154, U319, 195U, 19Y3
TR14/4 = = =
TRI14/6 S — |
TRI14/12 = i | U3
TRI4/13 — - | =
TR14/15 —_ =it
TRI4EL .. ¢ =F -
mnﬁ S s o | =,
ek = U154, U192, 195U, 19Y3
A TR U251
T _ TRI7/10 14 T
EST = U119, 38A3
e = U118, U145
S = UUL3, 6CA4
ez s S e
-
= 40SUA
: AC/P, ML4 10LD12, DH109
* — = 5ol Y4
v = s WD142, 1257
. = =
. AC/THI, X41 DHLE, 10LD3, 1417, 141DD1
= 1"232[ 171DDP, 17C8
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Mullard Mu!lard

UuU 4-350 R2, R41, 1267
UUIZI)-JSD TW4-350 MU14, R2 R42, 1867

UUI20-350A  TW4-350 R42, 1867
UUI20-500(H)  1W4-500 MU14, R3, R43

(EM) DW4-500 1561

1F3, 1T4
VP210, 210VPA
LFL, 1AJ4

AC/VP2, MVS/PENE

Valve Direct Other Equivalents Other Equivalents
Type Equivalent £quwa1ent el
WD119. 10FD12, 19FL8 — VPT4 (5-pi
= MVS[Pb\I (T-pm)

k2 = ACISGIVM

B109, 10LD14 = X272 A

% Foa M40, VHT4

i H i

X142, 141TH, um : = 2

10C14, X119, 19D o VOI3s AN e

LN1|9 10PL12, mBME YRz = W21, 210VPT

- yEg = AC/VPI, Mvs,'PEN VPT4

W42, 12AC5, 121VP VP4A = AC/VPI, MVS/PE]

Z142 VP4B... VP4B AL[V?Z,M\‘S,‘P:\IB

= | VPAC * -

— | VPG ... EF92 W17, 6CQ6, 6F21, 9D6

— | VPI2D — —

= € VPI3 ... . E b

N142,451PT | VPO .. -

—_— VPIIB s o

. YPI3C » VP1322,9D2, 13VPA

10P18, N119, 45B5 VP2i i VP210

s VP22 - i

= VP23... e =

Y119 VP41(EK) .. VP4B AC/|VP2

— | VRALEM) ... -

X . =

cYic | VE2io = W21, 210VPT 3

— [ VP2I5 — Wil

= VPI322 £ SD2, 13VPA

— = VP2i0, 210VPT

R2, R4l - AC/VP1, MVS/PEN

MUI14, R2, R42, 1867 = AC/VPL

MUIl4, R2, R42, 1867 r L Wzl

MUI14, R3, 4310 = vs2

2 z2 Vs2 i

- = VS2, w2t )

— = V§2, W2l

G6nU i = }

U709, 6CA4 DI ‘
E i
|

UYIN S UYIN e

5 E = : o906, VP, 6E21
(i T = 4 ; el

UY4i Touva U142, 318U, 31A3 &

UYss

UYss U381, U119, 38A3

V6/R2 | 10F9
6/R4 | g
VIOBA | S

Vio/15 | £
Y10/30 | 10F9
V10/30A | OMni6
V10/50 T THT
787

V10/50B
V20

6G2VP
6BY7, 6F19
6BAG

6F18
10FDI2, 19ELS

210PG
MX40, 15A2, 4IMPG
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Mullard

Direct Other Equivalents
Equivalent
*
DK91 1CI1, IRS
DK92 X20, 1AC6, 1C2
DK92 1C2, X 18, IACH
—_ T2A
= 210PG
—_ 220TH
DK96 1C3, 1AB6 +
S ACITHI, 41STH
. 15A2, 4IMPG
ECHISt  OMIbT
6ASG
, & 617G ¢
: . — -
| e -
: SBE6, X727
787
s 10Ct
| UCHS1 10C14. 19D8
UCH42 141TH, 14K7
i ECH21 Sk
—_ 10C1
ECH3S  OMiot
787 3
6C10, 62TH
6AJ8, 6C12
GBES
_— XBI103
= XB104
= XC101
DM70 ™1
: M1, 6USG
. 6MI, 6USG, 63ME
UMB0 —
b KT2,PT2
Z14 ¥ INSG —
Z21 (d-pin) i SPT2
Z21 (7-pin) = 210SPT
s = SPT2, 210SPT
E 6J7G —_
. = =
| EF91 SP6, 6AMG, 6F12, 8D3
EF50 €3sbT
UF42 —_
- 10F1 i
EF42 -~ |
F80 Z719, 6BX6, 64SPT |
= 30F5
EF80 © 6BX6, ZIS2, 64SPT 1
EF86 6F22, 6267 |
DAF91 1FD9, 1S5
DAF96 1EDI, IAHS
EBF80 N8, WD709
. 4IMXP
DA% —
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Mullard
Valve irect Other Equivalents
Type Equivalent
4P it =
1ASGT = =
G . X14
IATGT DK32 i
IATVG DK32 Xi4 a0
1ABS. . DK% c3
1AC6.. .. DK®2 X8, 1C2
1AHS . DAF% 1ED1,ZD25
AJd ... DF9%6 LFL, W23
ICICEM) DK91 X17,1R5
1c2 DK92 X18, 1AC6
1C3 DK9% 1AB6
165G =
1C5GT =
e =
0sUA
. DF% 1AM, W25
" DF2 L4
DRI WIT, 1T4
. DARS 1AHS, ZD25
7. DAB9L ZD17, 155
“ [bagizccn HDIS
1H5G
. DACR(C) —
i\ D2 12
. i
Y25
Z14
Zl4
3C4
N17, 354
NI9, 3v4

X17, ICI(EM)
ZDI17, IFD9
RI16

W17, 1F3

DDL4, V914

(I

(MR ERE R
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Mullard
Valve Direct
Type Equivalent

Other Equivalents

LP4, PP3/250, PX4

Us2

SYIGIGT  USD

: =

Gz

SZAGT

GZ30

SZAGT o

. —_—

. —

6A8G X63

EC92 =

* —

ECLS0 LN152, 63TP

EL33 KT6l

ECHSI X719, 6C12

EF95 DP6!

EABCS0  DHTIL9, 6LDI2, 6T8
EB91 DD6(C or F), D77, D152, 6D2
EL91 N77, N1d4

EF9L SP6, 277, 6F12,8D3
EC91 =

EL90 N727

ECC35 B719, 6L12

= Al834

EBC90 DH?7

EF% =

Mullard
Direct
Equivalent

Other Equivalents

" N709, 6P15
GSME.

N78

U150, UUY, 66KU

Z152, Z719, 645PT
W18, 6F19

X150, 62TH

ECHS1 X719, 6AJ8
ECF80 6BLS
: o
EZ81 U709, uuli2
D10
906, W77, 6F21

111

6L16
SD61

DD6(C or F), D77, 6ALS, D152

EL9:
EBF83
ECHS3
ECHISt  —
EF183 7
EFI84 =
EC95 —
FoT =
ECC189
98 —_
s H63
6F6G KT63 o
EFol SP6, Z77, 6AMS, 8D3
- =
EF41 62VP
. w739
Eggg 3’719, 6BY7 E
P65, W7, 6CQ6, 9D6
EF36 2729, 6267
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Mullard Mullard

irect Othe: ivales Valve Direct Other Equivalents
Fquivalent T Type Equivalent
- = T -
a5t = ewrig~ o ® =
= S 6X2 ... EYS1 RI2, SUSI, U43, U151
o = 6Xdi o E290 U78
EBF82 — 6X3G g RS —
EM84 = X0 - .. 6XaT
= g ooor (BB -
= ja 6ZYSG - -
615G L63 LY — B729
65GT = T e AC[PEN, MKT4, MP/PEN
ECCo1 = » 7a3 X . . PENA4 ACIPEN, K'T41, PT4(F),
671G Z63 42MP/PEN
67GT i A o
v i e =
. = B319, 30L1
6K7G — -
» = 4 DHSI
6K3G - ¢ =
6KEGT = s
o, s DHI49
ECC85 BT19, 6A TS PHE ok
ECC83 B339, 12AX7 NTT. NU#4, 6AMS
ECC84 = T
DH150, 62DD> =
DH719, 6AKS, =
Bl — =
us2
AC/SG, MSP4, MS/PEN,
SPT4A
LZ319, 30C1, LZ329, 9A8
135PA
SP6, Z77, 6AMG, 6F12
AC/VP1, MYS/PEN
LZ319, 17329, $A8, 30C1
- VP1322, 13VPA
W77, 6C:06, VPS5, 6F21
. &
2 — X118, X145
- X119, 19D8
- = =
» — ¥ ! Z145 A
6SKIGT ~ — =
ECC35¢ = w145
6SNTGT  B6S 119
' = WDI19

EABCS0  DHT7I9, 6AKS

. 6M1, 63ME

6V6GT
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Direct
Equivalent

Mullard

Other Equivalents

N119, 4585
LNII9,T, S0BMS
AC/HL/DD, DDMHD4

PIEER

B309, B152
B329

B339, 6L13

216t

12KIGT
12K8GT

1
12817GT

12SK7GT

12Q7GT
UAF42

T I25K7GT
1SNIGT

I

123
&

MW31-74
MW31-74

CIZEM, 121K
121K

3D2
VP1322,9D2

X142, 141TH

KP4 141K, C36-24, 14LP4

14KP4A 141K, C36-24, 14LP4

1417 .. 10LD3, DH142

14LP4 141K, €36-24, 14KP4

14R7 —_ 5
1457 ... — =
14XPiA =

oy MX40, 4IMPG

15A6 ... NI53, N309 1
15CW3 N379, 30P18

15D1 .. e

15D2. —

13DQS =

15EP4 =

16AS . IN154, N329, 30P16

6A8 =

10C14, X119
WDI19, 10FD12
U154, U31s, U192, 19Y3
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Mullard .
Valve Direct Other Equivalents
Type Equivalent
PY30 U152, U309
PY382 U154, U319, U192, 195U
HI, X41, 41STH

AC/T

RS

52, N359

1zl

EIR
)
g

Irnl

12319,9A8, LZ329, A3

329

B319, TANT

N308
N369

N154, N329, 16A5

N379, ISCWS5

U142, 315U

Usst, U119

U4020, 1D5

MX40, VHT4, 15A2

:C"‘SG. MS/PEN, SPT4A

41MTL

-

MTS = =
41MXP — —
41STH * _AC[THI
TLEEE 42 e
42[42E = =
42MP/PEN PENA4 AC2PEN, KT41, PT4(F), 7A3
4IMPT —_ —_
420T... PENA4 AC2PEN, KT41, 42MP/PEN
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Valve
Type

Mullard
irect
Equivalent

Other Equivalents

420T/DD
42PTB
42SPT
Ll

AC2PENDD

Mullard

ieo
Equivalent

Other Equivalents

MUI4, R2, UUS
MUI14, R3, UUS

10P18, N119

1L

zn

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

]

T71

Us4

11

2158G

i

E‘Hl!ﬂ. 6LD3

2, W21
2, W21, 210VPT

M2
Z152, Z719, 6BX6

P230

Efolllf,,ﬁ

TH2321
U142, 31A3

50, UU9, 6BJ4
50

AC/HL, MH3

(RERRREI=INN

S06BU, 1821
R2, U4, UUS

R3, Ul4, UUS, 1561

(RRRR

ulo, 1821

Ci2FM

10LD3, 14L7, DH142

14KKPAA, C36-24, 14LP4
X142, 14K7
MHL4
MHL4
17C8
17A5P4
TH2321

202VP N ~

202VPB — =

3TH = -

210DDT 3 2

210DET - 210HF

210HF i -

210HL = 210HF

210HPT -

210LF =

210PG X22

210RC = =
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NOTES ON ADJUSTMENT OF ION TRAP

MAGNETS
With tubes which incorporate }an ion trap, it is DATA SECTION
necessary to provide an external magnetic field to LIST g,
deflect the electron beam through thcgﬁnal aperture i I.ARL]EgO;YNI:EIS‘ 4;1;11:; g
of the gun towards the luminescent screen. This (See Foreword)
magnetic field is normally provided by a permanent
magpet fitted with an adjustable mount so that it ek, ECH35 PENB4 12K7GT
can be moved along and around the neck of the tube. Ll iaid PL33 12K8GT
The limits of field strength for ion trap magnet ch EF22 PL38 12Q7GT
assemblies are given in individual data sheets. CBE;I ERATA PL38M 125K7GT
. Care should be exercised in the choice of an vt 'E;:g PLah 128N7GT
ion trap magnet in order to preserve the good spot CL33 EF34 ;2(} 23A50
centrality and spot quality of the tube. Any variation CYL EFSS iiLSGT
in the field strength of the ion trap magnet, within CcY31 EF98 TDD4 !g"g
the normal tolerance limits, will not affect the spot ] EL2 b AEAE
centrality but it will alter the optimum position of the DAY EL32 UBL21 43
magnet on the neck. The spot centrality is a function DAC32 EL33 uce2 S0L6GT
of the field distribution along an axis perpendicular DCC90 EL36 UCH21 30
to the plane of the magnet assembly. This distribution DF33 EL37 UM4
is fairly constant for one type of construction but DF64 EL38 URIC
differences may occur between types. DF66 EL83 UYIN
; Ion trap magnet assemblies fitted with only DF92 ELSS
one energising magnet usually have an asymmetrical DF7 EL90 VP4B
field distribution along an axis which passes through DK32 EL91
the magnet and the centre of the assembly. With this DL33 EL821 1C5G
type, it will be found that better spot quality can be DL EL822 1H5G
obtained if it is mounted on the neck in a particular Dot EM34 INSG
way. In general, the magnet will be marked to facilitate bigs BYS1 305GT
mounting in the preferred direction. DWi-350 ik sU4G
The following procedure has been found to give DW4_500 Fo4 V4G
the better spot size and should be adopted :— FW4-500 :;:giﬁ-r
1. With the supplies to the tube switched EAS0 FW4-800 SASG
off and the base socket removed, slip the BAC91 6C5GT
magnet_assembly over the tube base in EB34 GZ30 6F6G
the preferred direction. Adjust the assem- EBC33 GZ33 615G
bly so that it is slightly in advance of the EBL21 GZ371 6J5GT
tube base. EBL31 617GT
2. Fit the socket to the tube. Switch on the ECS2 TW4-350 6KIG
supplies and adjust the brightness control. EC90 TW4-500 6KBG
If necessary, adjust the position of the ion EC91 6KBGT
trap magnet until a raster is obtained. EC92 MW6-2 6Q7G
Ensure that the picture centring controls ECC32 MW22-16  6Q7IGT
are set at zero shift. BOCs MW3l-74  6SKTGT
3. Move the magnet assembly along the ECC34 MW41-1 6SNTGT
neck of the tube tnwagds the screen until légggf Lben ggg_r
the raster brightness begins to decrease.
Then move the magnet back towards the ggﬁil ;E:ﬁn L
base until the brightness once more 16T
begins to decrease. Return the magnet to
the position of maximum brightness lying
between these two extremes. The magnet
should now be rotated slightly to find the
midpoint of the range which gives maxi-
mum brightness.
4, Lock the magnet in place, taking care ‘
not to alter its position.
With magnetically focused tubes, penetration of |
the focus field into the ion trap region, will move the
beam in the final aperture when the focus control is
being adjusted. This movement may be sufficiently
large to * black-out * the picture, Accurate alignment of
the focus unit with the electron beam will prevent this.
1t is desirable that, after adjustment of the focus
control (either electrostatic or magnetic) and picture
centring, the ion trap setting be checked with a
normal picture.
fage -t Page 35
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AW36-20
AW36-21

a2+a4 IC ®
NP

14-in. Television tube. Electro-
static focusing. 70° magnetic
deflection. Incorporates ion trap.
Ton trap magnet IT9, centring
magnet BCII. AWS36-20 has
metal-backed screen.

Awisia Final anode cavity connector type
AW3IE=2) CTS. %
BI2A
Vh . 63 v
Ih 300 mA
Va3+as 12 kV
Va2+-a4 (focus electrode) -55 to +145 Vv
Val 300 v
Vgl for cut-off 40 to -80 v
AW36-80
92t94 IC & _  14-in. Television tube. Electro-
NP

up ° static focusing. 90° Magnetic
deflection. Incorporates ion trap.

AW43-88
a3 NP o
& Qs+ ay
¥ i a o o
17-in. Television tube. Electro- (o) kel
.static focusing. 110° Magnetic OOO

deflection. Metal-backed screen. g oo K

Final anode cavity connector type CT8. B8H

Vh 6-3 v
Th 300 mA
Va2+a4 16 kV
VaS (focus electrode) 0 to 400 v
400 v

Vg for cut-off -38 to 94 v
AW43-89

ag NP o
a3
q O

17-in. Television tube. Electro-

9
3 s o o
o) NP staticfocus. 110° Magnetic deflec-
Ion trap magnet 1T9, centring : o O o
e 9 magnet BCIl. Metal-backed tion. Short neck. Metal-backed g el %
K screen. SRLeEn
h b Final anode cavity connector type I:wasvuh
ANapen CT8. ; .
BI2A . Final anode cavity connector type CT8.  BSH
Vh $ 63 v Vh 63 v
Th 300 mA Th 300 mA
Val+as 12 kV Ma3 16 kv
Va2-+a4 (focus electrode):  -55 to +145 % 33-% (focus clectrode) 0to ‘;gg 3
Val 300 N &
Vg for cut-off -40 to ~-80 v Vg for cut-off =35 to =75 v
AW43-80 AW4T-90
adiad IC N 17-in. Television tube. Electro- 93 NP
NP NP static focusing. 90° Magnetic oo e +ay
. = . a
e T ?Degecttrl:pn ) rt:;?)rc?mli‘;gs lgé]ng?f : 19-in. Television tube. Electro- a5 o\ ¢
ne \S % magnet BCIl Me,tal-backeg static focus. 110° Magnetic & o
s 2 deflection. Metal-backed screen. 9 k
K ]
h b Final anode cavity connector type h h
AW43=80 CTS. AW47-50
Bi2A Final anode cavity connector type CT8. BSH
Vh 6-3 v Vh 63 W
Ih 300 mA Ih ; 300 - mA
Va3-+tas 16 kV Va2-i-a4 16 kV
Va2t a4 0 to 200 v Va3 (focus electrode) 0 to 400 v
Val 300 v Val 3 400 v
Vg for cut-off -40 to —80 A Vg for cut-off -38 10 -94 v
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AWS53-80
02104 IC o

21-in, Television tube. Electro-
static focus. 90° Magnetic deflec-
tion, Incorporates ion trap. Ion
trap magnet IT9, centring magnet
BCl1. Metal-backed screen.

AWS3-80

B12A Final anode cavity connector type CT8.

Vh 63 A
1h 300 mA
Va3-+as G 16 kV
Va2+a4 0 to 200 v
Val 300 o

Vg for cut-off —40 to -80 v

AW53-88

93 NP o

ap+ag

ap 40 O\ g ? pet

fo) o 21-in. Television tube. Electro-

o! o static focus. 110° Magnetic deflec-
9 U0 K tion. Metal-backed screen.

h h

AwS3-88

BSH Final anode cavity connector type CTS.

Vh 6-3 v
Th 300 mA
Va2+ad 16 kv
Va3 (focus electrode) 0 to 400 v
Val 400 \J

Vg for cut-off -38 to -94 Vv

AW53-89

A NE e
GipA 0 O g9 21-in. Television tube. Electro-

9 O o static focus. 110° Magnetic deflec-
g \0 B tion. Short neck. Metal-backed

oo K screen.

h h

AWS3-89

B8H Final anode cavity connector type CTS.
Vh 63 \4
1h 300 mA
Va3 16 kV
Va2 (focus electrode) 0 to 400 v
Val 500 v
Vg for cut-off -35 to -75 v
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AW59-90

a3 NP &
o : Y e ﬂa;u"
23-in. Television tube. Electro- o] o}
static focusing. 110° Magnetic o o
deflection. Metal-backed screen. 9 oo 3

h h
AW59-90

Final anode cavity connector type CT8.  B8H

Vh 6-3 v
Th 300 mA
Va24-a4 16 kv
Va3 (focus electrode) 0 to 400 X
Val 400 v
Vg for cut-off -38 to -94 v

vf
1f

Va(r.m.s,) 300
(per anode)

Iout 70
Cmax. 50
Rlim min.

(per anode) 100

DAF91
Single diode a.f.
pentode.
Vi 14 v s
If 50 mA o4 a
I_M_‘_‘__\ O
Va 615 90 Vi oS
Vg2 67°5 90 A NS ey
Vgl 0 0 v &
Ia 16 27 mA f-g3 +
1g2 400 630
em 625 720 pA/V pare!
ugl-g2 135 135 BTG
Page 39



DAF96

Single diode a.f.
pentode.
1-4 A4
25 mA
675 v
675 v
-1-5 v
170 pA
55 pA
170 pA/V
16
DI91
Variable-mu
.f. pentode.
1-4 v
50 mA
45 67-5 90 v
45 67-5 675 v
0 0 0 v
JEaT: 34 35 mA
Q-7 1:5 14 mA
700 875 900 pA/V
DF96
vf 14 \'
If 25 mA
Va=Vb 64 85 v
Rg2 0 39 kQ
Vel 0 0 o f
Vg2 64 64 v
la 1:65 165 mA
1g2 550 550 A
gm 850 850 BASV
pel-g2 18 18
DK40
Octode frequency
changer. \;r 14 v
I 50 mA
P B A% v 9% v
675 v
0 v
675 v
8-0 v
10 mA
250 pA
26 mA
425 LAV

Page 40

DK91
A% 14 v Heptode
If 50 mA frequency
T e e changer.
va & 9% v A
g2+ g4 Vi) 675 v i
Va3 0 0. v 92,94 f-gs
Rgl-f 100 100 k2
Ia 14 16 ‘mA g3
}g%-l-gtl- 32 32 mA
2 250 250 A 1,
Ik 50 LD gy
gc 280 300 pAV BIG
DK92
vf 1-4 v Heptode
If 50 mA frequency
Va=Vb 85 ¥ changer.
Vel 0 v g
Regd 180 kQ g2 94
Rg2 33 K S0
Rgl-f+ 27 kQ
Vose 4-0 Veaa e R
Ik 255 mA o O
Ia 700 A = g5
Igd 150 pA
Ig2 16 mA e
Igl 100 pA BIG
g 325 uA/V
DK96
vf 1-4 v
If 25 fiAL - Meoe
frequency
Va=Vb 64 85 Vi echAncen
Vg3 0 0 v 91
Rgd 0 120 kQ 92 e
Rg2 18 13 kQ
Rgl-f+ 27 o7 kO .
Vosc 40 AoV 93
Ik 245 24 mA :
Ia 550 600 pA - thg
Ted 120 140 pA e
1g2 ARG 1'5 mA
Ial 85 85 pA B1G
g 275 300  pAV
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DL92
Output pentode. Series Parallel
i it G R X
fet. m.
&l [:\3\ 22 Parallel filament connection
g g ) Va 45 90 v
<ot O B R e 67-5 v
B L Vel -4-5 -7-0 v
ol e 3-8 7-4 mA
ek Ig2 0-8 1-4 mA
gm 1413 1-57 mA/V
B7G Ra 8-0 8-0 kQ
Pout 65 270 mW
DL94
QOutput pentode. Filament connection
Series Parallel
* NC Vi 2-8 1-4 v
g2 fetigs If 50 100 mA
Va 90 90 v
5 g ve2 90 90 v
Vgl 45 45 v
Ia T3 9:5 mA
- + Ig2 1-7 2.1 mA
oLe4 gm 2-0 2-15 mAJvV
Ra 10 10 kQ
B7G Pout 240 270 mw
D196
Output pentode. Seies Parallel
ol 2-8 1-4 v
kip tetigs I 25 50 mA
Pzrallel filament connection
\b 67: 90 v
a 91 Va 64 85 v
Vg2 64 85 N
P o vl -3-3 -5-2 v
N4 Ia 3-5 5-0 mA
Ig2 650 900 A
B7G gm 133 1-4 mA/V
Ra 15 13 k<)
Pout 100 200 mw
DM70
Subminiature  Vf 1-4 v
tuning If 25 mA
indicator. Battery-operated receivers
L ! Pin 4 Pin 5
NC D O\ NC earthed  earthed
o @] Vb 90 675 v
1w \O O N Na 85 60 v
0.0 Ve 0 0 ¥
9 7 Ia 170 105 pA
Viewing direction ¥ 8 (for complete extinction)
oo & -7-0 ¥
B8D
Page 42

EABCS80

Vh 6-3 v Triple diode
Ih 450 mA triode.
h
Va 100 250 2 ho o
R R B )
gm 1-45 144 mA/V oy \ i
o 70 70 h
Ly | a
EABczo
BYA
EAF42
Vh 63 v Single diode
{’l,-; o %(;3 me r.f. pentode.
= 92
Rg2 110 kQ 2= —
Vg2 85 V oag £ O OXN g
Rk 310 Q (o O 0)
Ia 5:0 mA @] QO
Ig2 1:5 mA ¢ NO O/ ks
gm 2:0 mAfV P h
P'gl-gz 18 EAF42
BBA
EB41
Double diode
(separate
cathodes).
Vh 63
Ih 300
*Va max. 150
*la max. 90
*ja(pk) max. 54
*Vh-k max. 300
*Each section
EB91
Double diode
(separate
cathodes).
Vh 6-3 v h
Th 300 mA b k!
*P.LV. max. 420 v 5% 0
*Ia max. 9-0 mA g (o a) s
*ja(pk) max. 54 mA e
*yvh-k(pk) max. 330 v : "
*Each section K 5
ERBS)
BTG
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EBC41
Double diode
triode.
63 Vi
230 mA
250 v
-3:0 v
1-0 mA
1:2 mA/V
70
EBCS81
Double diode
triode.
hLoy Vh 63 v
e s en 230 mA
S AR e T 250 v
¢ T =
Ia 1-0 mA
SN o gm 1-2 mA/V
a IC o 70
EBCBI
BYA
EBC90
Double diode
triode.
h VA 63 v
n = g Th 300 mA
f—u—\
7 OO OO dy Va 100 250 v
Ve -1-0 -3:0 v
Sy Ia 0-8 10 mA
9 a  gm 1-3 12 mA/V
E8C80 5 70 70
B1G
EBC91
Double diode
triode,
6:3 v
300 mA
100 250 v
-1-0 -2:0 v
0-5 1:2 mA
1-25 16 mA/V

EBF80

Vh 63 V  Double diode
Th 300 mA pentode.
Va=Vb 250 W h
Rg2 95 TP L = [
g2 85 v o '
Va3 0 v ks OO o ay
Rk 300 Q (=)
Eaz 5:0 mA 9 \O O/ %
g 1:75 mA
gm 22 mAV 92 93
pgl-g2 18 earso
BYA
EBF83
Double diode
Vh 6-3 V_pentode for use
Th 300 mA  in hybrid car
radio.
Va 6-3 12:6 25 v h h &
Vg3 0 0 0 NE =
Vg2 16:3 12-6 25 V ks dy
Rgl 2-2 272 2:2 MQ
Ia 0-12 0-45 1:7 mA a
Ig2 004 014 05 mA Y d
gm 045 10  2-1mAY g 93
ra 0-65 1-0 0-2 MQ o
BYA
EBF89
Vh 6-3 V  Double diode
Ih 300 mA pentode.
h
Va 250 250 vk s a
Vg3 0 V ok, 090 '
Vg2 o 10 V4 ooy
Vel -1- -2- v (@] (@)
Ia 9-0 90 mA 9 NO O %
Ig2 2-7 2-7 mA
gm 4-5 3-8 mAlV ¥ 93
ra 0-9 1-0 MQ Ehead
pgl-g2 20 © 20 BOA
ECC40
Double triode
(separate
Vh 63 v cathodes).
Ih 600 mA K =
Characteristics (Each section)
Va 250
Vg =5-2 v
Ta 6:0 mA
gm g2 mA/V
® 30




ECC81 ECC85
R.F. double triode R_F. double triode
(separate (separate
cathodes). Series Parallel cathodes).

Vh 12:6 63 v 63 U e et
Ih 150 300 mA feih e < L <
k g'
Characteristics (Each section) toti :
Va 200 250 ggaractcnsucs (Eax:hzssgcuon) v g ‘.
Vg -1-0 -2-0 v v G v
g i
Ia 11-5 10 mA Mk 10 M a s
gm 67 5:5 mA/V gm 59 mA/V cces
2 70 60 o 57 B9A
ECC88
Double triode V.H.F. double
(separate Series Parallel triode (separate
cathodes). Vh 12-6 6-3 v cathodes).
Rl T 150 300 mA - - e L
K g' Characteristics (Each sgction) g Th 365 mA o 7
2 iy
A ; g: IOg fg.s v Characteristics (Each section)

? ¥ Ta 11-8 10:5.: ~mA | Vi X S i
an hct  gm 31 2:2 mAJY o 75 il e *
Eccaz B 19-5 gm 12:5 mA/V Eccas
B9A i N Sea o 33 BYA
ECC83 ECF80
Double triode 4 3 P tod

(separate Series  Parallel h’lh 438 3 m.x Tr'?s‘lt;’)ff; : o
cathodes). Vh 12:6 =3 oathides):
s ] & 130 s o Triode Pentode =l +
W /000N g Characteristics (Eactassgclion) < 3:2 1@ % $ Sl e
(@) o) Va : E o] Q) 93
: vel -2:0 3.2 A\
0 Vg -1-0 -2:0 A ; 3
s as SRR S B N
ul higs ST ; 5.0 55 mA/V o at
Ecces s 100 P im 20 = ECF80
AB9 S BYA
ECC84 ECF82
R.F. double triode Vh 63 V  Triode pentode
(separate 450 mA (separate
cathodes).  Vh 63 v . oA L cathodey.
o g th 330 mA Triode Pentode Tty
o 3 Va 150 250 v L
at /OOAGN ¢ Characteristics (Each section) Vg2 & 110 V oge kpus
2 R 1 % Ak Vel 0G0 A EE
&) O, Ve -1 10 A
' N0 O/ K I 12 oA lng E 3.5 :A 91 ke
K ot Em 23'0 mA/Y gm 85 52 mA/V o gt
S9e%s - ® 40 — Ecrez
BY9A BYA
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ECH42

Triode hexode Vh 6:3 N
frequency 1h 230 mA
changer. Vah=Vb 2253(5) ¥

9t.9 92,9 Vg2+g4
3 3 T ? 180 Q
¢ 47 kQ

200 pA

3-0 mA

3-0 mA

g : 750 wA/V

EcH4z Vat 50 v

BBA Iat 4-8 mA
ECHS1

Triode heptode Vh 63 v
frequency Th 300 mA
changer. Vah=Vb 250 v

n Rg2-+g4 22 kQ

3 an  Rgd-+gt 47 kQ

kgs, /OOON g, Rk 140 Q

s SO\ < sk 3:25 mA

O Of . Intgt 67 mA

3 \o o/t giim 200 pA

92,94 9t gc 775 uA/V

ECHEI Vat 100 v

BOA Tat 4-5 mA
ECHS3

Triode heptode Vh 63 b
for use in Th 300 mA

hybrid car radio. Vah=Vb 12-6 v

% h Vg2+g4 12-6 v

3 o vgl 0 v
kas /OO gy Tan * 150 pA
gl Ok G g2+ gd 350 wA
Oo a9t Ig3+gt 42 pA

. Yosc(r.m.s.) 157 v
92,94 gt 6 . ANV
E£CHB ra 2 1;2 Mg

Vat=V e

il Tat 750 A
ECLS0 = 3 Z

Triode output  Vh =

pentode. . Ih 300 mA
=3 Ay
2 ma.xh ol Triode Pentode
fl 5. “¥a 100 200 ¥
00 v, e 200

ks o) OO 93 Vgg = 0 ¥
O Qo Vgl -2:3 -8-0

#\Q o/ % d:0 01575 fmA
oy g9 1g2 = ) mA

EcLso gm llfg 3-3 mA/V
I R T
Pout — 1-4 w
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ECLS82
Vh 6-3 V  Triode output
1h 780 mA pentode.
loar et | (pa max.=5-4W
Triode Pentode ! n
332 100 250 ¥ i %
B — 250 ¥ _gii/O=EONgs
}:2 3:5 28 A SO g
— 65 mA Gl
Val 0. 25 WY S
gm 2:2 5-0 mA/V 5t ot
Ra — 9-0 kQ EcLe2
Pout — 3-4 w B9A
2 ECLS83
Vh 6-3 V  Triode output
Ih 600 mA pentode.
—— (pa max.—5-4W)
Triode Pentode h
Va 200 200 v Ly PR
Vg2 — 200 V ke /000N kg3
%22 2-4 27 mA 8 8
— 4-4 mA -
Vel s ey i % NORDHe
gm B 340 EIAARS SOk E
E 34 65 kQ eciea
a s kQ
Pout 25 W i
ECL35s
Vh 6:3 V  Triode output
1h 700 mA pentode.
R (pa max.=9-0%W)
Triode Pentode h
¥22, 250 250 v h 9
—_ 250 v O s
};2 12 26 A 9z OO OO kp.ga,
— 6-0 mA O o)
Vel Elsor il Y Nl
gm 136 10 mA/Y % at
ra 62 48 kQ EcLa6
Ra — 70 kQ BY9A
Pout — 4-0 W
EF40
Voll‘_!?ge
amplifying
Vh 6-3 v pentode.
Th 200 mA 93 g
Va 250 v
Vg2 140 v
Vel -2:0 v
la 3.0 mA
Ig2 600 pA
gm 1:8  mA/V
¢ pgl-g2 38




EF41 EF86
Variable-mu Low noise a.f.
r.f. pentode. voltage

63 v Vh 6-3 v amplifying
200 mA Th 200 mAL s Peniolc,
250 v Va 250 A Wl
kQ Vg3 0 A St
325 Q Vg2 140 V k /000N s
6-0 mA Vel -2:0 v O Q
1-7 mA Ia 3:0 mA Q ®)
2:2- mAfY Ig2 600 AL 2ND SOy
gm 2.0 mA/N g al
s b ] P‘gl_gz 38 EF86
‘I BYA
High slope L
r.f. pentode. Variabl 2
= ariable-mu
Vh 6-3 N Vh 63 V¥  r.f. pentode.
Th 330 mA Ih 200 ik
s 9 Va 250 v Va 250 A S
ve2 20 21 Vg3 0 V . /503
a k Fk l?g nﬁ Va2 100 v ¥ A ) a
1a2 2.3 TEL 4 [eRE 160. Q o o)
gf_n 9.5 mAV Ia 9-0 mA 9 \NO O/ 92
Ig2 3-0 mA 4 o
gm 3:6 mA/Y
EFBO
BYA
EF80 - e
High slope Vh 6-3 v EF91
r.f. pentode. Th 300 mA + Vh 63 V  High slope
b Va 170 1 “Th 300 mA  r.f. pentode.
h s Vg2 170 v Va 250 v .
ke 090N, ¥EI 0 3 Vg2 250 Ve )
G0 Rk 160 Q Va3 0 v o)
a0 la 10 mA Rk 160 g oE
RO NEY 9s Jp2 2+5 mA Ta 10 mA ¥ (O O) g3,
. g oy 74  mA/V g2 2-5 mA Q@ w8
pel-g2 0 gm 76 mAV g o
BOA kel-g2 70 b
B7G
EFz’sariabI&mu ke
- v Vh 63 V  Variable-mu
rf. pehntode. ;{J 308 3 m% 1 Th 200 mA  r.f. p:ntode
h s = 5
¥ il - i 1 I TR vV b a
50 %\ @ vz 100 v Vg2 150 200 v %o
S0 RE 160 Q Ve3 0 0 Y« (o 0Oass
9\0O O 92 Ia 10 mA Rk 65 250 Q o o
2 g2 2.5 mA Ia 8-0 §-0 mA
k 93 B 60 mA/V Ig2 2-0 2-1 mA 9 22
EFas gm 25 2-5 mAfV EF92
BYA pgl-g2 30 30 BIG
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EF93 EF183
Variable-mu Vh 6-3 b Frame-grid
r.f. pentode. [h 300 mA Vh 63 V  variable-mu

i Ih 300 mA  r.f. pentode.
h o i A 100 250 v Va 200 =
fe) Vel 0 0 v Vg2 90 A g
O Rg2 0 33 kQ Vg3 0 vV k /003N e
932 (0 O) gz vpg2 100 100 v Ia 12 mA O5 6
o 0O Rk 65 65 Q Ig2 4-5 mA 0.0
g1 k Ia 108 11 mA Vgl -2:0 e I Npsaide
1g2 44 42  mA gm 12'5 mAV K a3
G gm 43 4-4 mA/V ra 500 kQ tries
§ BOA
EF9%4 EF134
R.F. pentode. Vh 63 v Vh 63 v Frame-grid
5 Ih 300 mA Th 300 mA  r.f. pentode.
P 100 250 vV W 170 200 Vo o i
Q=0 Vg3 0 0 v Vg3 0 0 v -
93:3(0 O] 92 Vg2 100 150 v Vg2 170 200 Vo "
o 0 Vel -1:0 -1:0 v Vsl =2:0 25 v
g1 e | 5:0 10:6 mA la 10 10 mA 9 g2
o Ig2 21 4:3 mA Ig2 -1 4-1 mA o o
gm 39 5:2 mA/V gm 15:6 15  mA/V -
B7G ra 05 -0 MQ ra 330 380 kQ Rtin
pgl-g2 60 60 BO9A
EF95 EH9)
‘V.H.F. pentode. Vh 6-3 v Vh 6-3 V' Dual control
i h Th 175 mA Th 300 mA heptode.
¥a2 {%3 %gg x, Va 10 100 100 Vi o gt
k. [:£ Vg2+4g430 30 30 g
Lo 92 RE 200 200 o B Ry e U oSc
la Ted 7-7 mA Vg3 0 <1:0..0 v g5 [O o) 92
9 kgas 182 2:5 2:4 | mA. S 20 0-8 075 mA etk
gm 20 51 mA/N | Igatgd 35 40 111 mA g =
B7G gm(gl-a) — — 1-2 mA/V
gm(gd-a) — 1-55 — mA/V A
—~ ra — 04 09 MQ B7G
EF97
R.F. pentode for Vh 63 v EK%0
use in hybrid  Th 3 mA _ Yh 63 V. Heptode
car radios. Th 300 mA frequency
h Va 6-3 12:6 25 v changer.
h Evesi 0 0 0 A Va 100 250 . p
o Vg2 3-2 6:3 63 v _ Vel+g4 100 100 LT a
OO0\ ¥ ERgl 10 1000 0 M TEHE 140 140 0 505
ks [0  ©O)gzla 10 30 33 mA  Rel-k 20 20 kQ o) g
sVee] g2 04 1-1 095 mA 1k 10:6 10-6 mA kas (O g4
ot B, 10 - 19721 mA/V B 2:8 30 mA 20
e (0 150 50 kQ Ig2+g4 7-3 71 mA a 93
1;7'0 Igl 500 500 pA .
gc 455 475 uA/V e
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EL34
Output pentode

(pa max.=25W).

EL84

EL41
Output pentode
(pa max.=9W).

ic 92

EL42

Qutput pentode
pa max.=6W).

EL81

Line timebase
output pentode
(pa max.=8W).

no e

x /000
o o
9% /e

Ic 93
ELs!

BOA

%;E<<<<3’<

g
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Vh 6-3 V  Output pentode
Ih 760 mA  (pa max.=12W).
Va 250 A "
Vg2 250 g‘; h Ic
Rk 135 Ky 6]
Ia 48 AL OO Oo =
g2 925 mA “ \O O,
gg""l 11-3 mA/V "9 \O Qf I¢
Ra 4-5 kQ e 9
Pout 57 W ead
BYA
EL86
Vh 6-3 V. Output pentode
1H 760 mA  (pa max.=12W).
Va(b) 200 g
Vg2(b) 200 v 5
Rk 215 Q kga Z0O0N «
Ia 64 mA 8 8
Ig2(0) 32 mA
gm 10 mA/V dENa e e
Ra 2¢5 kQ s g2
Pout 5-3 w ELss
BY9A
EL95
Vh 6-3 V  Output pentode
1h 200 mA (pa max.=6-0W).
Va 250 v
Vg2 250 My h
Vgl -9:0 X o) =
Ia 24 mA & dngi O]
1g2 45 mA kgz (O O] 92
£m 5:0 mAfV T M
Ra 8-0 kQ qQ gl
Pout 2-3 w g
ELSS
v B1G
EMS80
Vh 63 V  Tuning indicator.
Ih 300 m h
Vb 250 y h - -
Vit 250 1c./ON0ON o
Ra 500 kQ DS
Reg-k 3 MQ 0 \Q o e
5 e g t
?;g _; J ;g e Viu\’-dngdiranion
Ia 370 10 A
It 2:0 AP BYA
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EM81

EY86
Tuning indicator. Vh 63 v Vh 3 z
h Ih 300 mA Th 93 : mX Hﬁff e
N rSest 2V 250 v ; D
«  Pulsed input rectifier.
e /QO0N o« Vi 250 v P
o o kO LV, max. 2 kv n
Ra 500 Tout 800 pA  Tkhs *kh5¢a
w\o g/ Rek 3 Hads ik(pk) max. 40 mA x . SO\ *Nc
C max. 2000 pF
Vw'agwin ool i = i tFins 1, 4, 6 and 9 may be used @] 8
?M.. Ea 3?(5} 2{5) ‘ljff ‘for fitting an anti-corona shield. h N e
Pins 3 and 7 may only be con- + T
Boa It 2:0 23 mA nected to points in the heater ks L
= circuit and must not be earthed. ;;;
EMS84
Voltage indicator. Vh 63 v
Viewing direction 1 210 m% EZ40
h Vb 250 Full-wave
h t vt 250 v rectifier.
kgl = Re 470 kQ i i
Gec Rgk 3 MQ Vh 63
1 1c S e 600 at
Vg 0 -22 v
A S PO TR SR
BOA It 2l"i] 1-8 mA Chiax K
Sl 1% 1 0 mm
Deflection electrode connected to i, (pera.node)300
anode.
*Length of column.
EY51 EZ41
High voltage Full-wave
half-wave rectifier,
rectifier. Ic ic
4 Vh 63 v Vh 63 — .
Th 90 mA 1h 400 a
Pulsed input Va(r.m.s.) max. 2x250
P.I.V. max. 17 kv Iout max. 60 K
Tout 350 A C max. 50
Tk(pk) max. 80 mA Rlim min. (per anode)325
C max. 3000 pF
e
Wired-in
eV rzeo
Booster diode. . Tl
h h
2 S k Vh 63 v Vh 63 v bt 1c
= o] O 1ic Th 800 mA 600 mA o} U
8 O }n.v. max. 153-75 kX BV (onis) i, 2% 350 eyl
a max. m. Tout max. 90 A
€\o g/ C max. 40 wF C max n;_p Ic OO OO ic
i a Rlim min. (per a.node)SO{) Q o 1c
Evel wran
B9A B9A
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EZS1

Full-wave
rectifier,
om0 g s
k /000N « Ih 10 R
O O} va(tms)max. 2x350 v
1c OO OO R Tout max. 150 mA
% Cmax! 50 wF
a ic Rlim min. (per anode)240 )
EzB1
B9A
EZ90
Full-wave
rectifier.
h
h NC  Vh 63 v
oo Ih 600 mA
we (o o] o Va(r.m.s.) max. 2><3%g X
Tout max. m
Gy C max. 16 uF
o L Rlim min. (per anode) 520 Q
EZ90
B7G
GZ32
Full-wave
rectifier.
7 . Vh 5-0 v
NP /O ON o Th 23 A
(o Q o Va(r.m.s.) max. 2500 v
h o 0, np Jout max. 125 mA
298 C max. G uF
NP hk Rlim min. (per anode)150 Q
6232
Octal
GZ34
Full-wave
rectifier,
a' NP
Vh 5:0 v
NP O O o Th 1-9 A
g g Va(r.m..) 2xggg X
Tout max. m
8 o NP C max. 60 uF
I hk Rlim min. (per anode) 125 QO
G134
QOctal
Page 58

HBC90
Double diode
triode.
Th 150 mA
Vh 12-6 Nd oy
P
Va 100 250 Yk, =
Vg -1-0 -3-0 v d
Ia 08 1-0 mA
gm 1-3 12" 'mAN 9 e
i 70 70 Hecso
B7G
HBC91
Double diode
triode.
Ih 150 mA
Vh 12-6 M= o
A ——, O
Va 100 250 ¥ e Oo ‘
Vg -1:0 -2:0 v %
Ia 0-5 e mA
gm 1-25 1'6 mA/V 9 a
w 100 . 100 Hacs!
B7G
HF93
Variable-mu
Th 150 mA  r.f. pentode.
Vh 12-6 v N
h a
Va 100 250 v
Vg2 100 100 v 0°0
Rk 68 68 Q 938 |O O} 92
Ia 10-8 11 mA
Ig2 4-4 4-2 mA q K
gm 4-3 44 mANV kil
B1G
HK90
Th 150 mA Heptode
Vh 12:6 v frequency
ger.
Va 100 250 v 5
Vg2+gd 100 100 3y
Rk 140 140 Q 590
Rgl-k 20 20 kQ o (o) o) %
Ik 10-6 10-6 mA o a4
la 2-8 30 mA
Ig2+gd 723 71 mA al 93
gl 500 500 Y nwso
gc 455 475 AV BIG




HL92

Output pentode Th 150 Am
(pa max.=5-5W). Vh 50 v
YIS - fo .
Vg2
" 4 pp 140 Q
Ia 49 mA
el 92 762 4-0 mA
gm 7-5 mA/V
k.93 a Ra 25 kQ
HLoZ Pout 1:5! w
B7G
HY%0
Half-wave :
rectifier. Th 150 mA
b Vh 35 v
T |
" L Va(r.m.s.) 117 240 v
fout max. 100 100 mA
i htep C max. 40 40 ny
Rlimmin. 15 120 Q
NC k A panel lamp may be connected
wrao between pins 4 and 6.
B1G

14-in. Television tube. Magnetic
focus. 70° Magnetic defléction.
Incorporates ion trap. Ion trap
magnet IT9,

MW3E-24

BI2ZA Final anode cavity connector type CTS8.

Vh 6-3 v
1h 300 mA
Va2 12 kV
Val 250 v
Vg for cut-off -33to-72

14-in. Television tube. Magnetic
focusing. 70° Magnetic deflec-
tion. Incorporates ion trap. Ion
trap magnet IT9.

h h

MW3E~44

Final anode cavity connector type CT8.  B12A
Vh 6-3 ¥,
Th 300 mA
Va3 12 kv
Va2 0 v
Val 250 N
Vg for cut-off -33to-72 v

17-in. Television tube. Mag-
netic focusing. 70° Magnetic
deflection. Incorporates ion
trap. Ton trap magnet IT9.
Metal-backed screen,

MW43-69

Final anode cavity connector type CT8.  BI2A

Vh 6-3 v
Th 300 mA
Va3 14 kv
Va2 0 v
Val 300 v
Vg for cut-off -40 to -86 v

17-in. Television tube. Magnetic
focusing. 90° Magnetic deflection.
Incorporates ion trap. Ion trap
magnet IT9. Metal-backed screen.

MW43-80

Final anode cavity connector type CT8.  BI2A

Vh 63

V.
Th 300 mA
Va3 14 kv
Va2 0 v
Val 300 v
Vg for cut-off -40 to -86 v
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21-in, Television tube. Magnetic
focusing. 70° Magnetic deflec-
tion. Incorporates ion trap. Ion
trap magnet IT9. Metal-backed
screen.

MWs3-20

BI2A Final anode cavity connector type CT8.
Vh g 63 v
Th 300 mA
Va3 16 k¥
Va2 0
Val 300 Wy
Vg for cut-off —40 to -80 v

21-in. Television tube. Magnetic
focusing. 90° Magnetic deflec-
tion. Incorporates ion trap. Ion
trap magnet IT9. Metal-backed

screen.

MWS3-80
BI2A Final anode cavity connector type CT8.
Vh 63 ¥
Th 300 mA
Va3 16 kV
Va2 ] v
Val ; 300 v
Vg for cut-off -40 to -80 v

OA70
Germanium  Max. inverse voltage
vidoe detector Peak 22:8 v
diode. Average 15 Y
Max. forward current

Peak 150 mA
‘,:r.:Dﬂ a *Average 50 mA
oa70 *At Tambient=25°C and with zero

inverse voltage.

Page 62

Max. inverse voltage

Peak 90 v
Average 60 v

Max. forward current
Peak 150 mA
*Average 35 mA

*At Tambient=25°C and with zero
inverse voltage.

0AT1

Germanium
diode.

k:D: a

oATI

0OATY
Measured at Tambient <60°C Germanium
Max. inverse voltage diode.
Peak 45 vV —
Average 30 V 2-0A79
Max. forward current Matched pair of
Peak 100 mA OA79 for
Average 4:0 mA fm. detector '
Ambient temperature range circuits.
Max. 60 ie
Min. 50 ¢, k=T J=—=n
OA7S
0AS1
At Tambient 280 T8 2
Max. inverse
voltage Germanium
Peak 115 100 M diode.
Average 90 75 v
Max. forward
current
*Peak 150 150 mA. Lo A
Average 500 17 mA o TR
Surge
(Is max.) 500 500 mA
Ambient temperature range
Max. 75 G
Min. -50 H

*With zero inverse voltage.

Measured at Tjunction=25°C
s ;

-7-0 v
Ie 300 mA
f 1-0 ke/s
a 45
Teo(Ve=-14V) 20 pA
pe max. (Tmounting
base=45°C) 24 W ¢

6 junction to mounting
base 1-0

oC1y

P-N-P power
junction
transistor.
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0C26
P-N-P power Measured at Tjunction=25°C

junction Ve -1-0 v
transistor. e 1-0 A
a >20

Ico (Veb=-14V) <100 wA
pc max, (Tmounting
base <75°C) 125 W
0 junctiontomount- 1:2  °C/W
ing base

0Cc44
R.F. P-N-P
junction
transistor « Measured at Tjunction=25°C
fa=15Mcfs. V¢ -6-0 v
Dot I¢ « 1-0 mA
E 1:0 ke/s
o 40 to 225
G0 O Ico (Ve=-2-0V) 05 A
eb c pe max, (Tambient
=45°C) 43 mwW
i} 0-7 °C/mW
oc44
0C4s i
R.F. P-N-P o0
junction
transistor Measured at Tjunction=25°C
fo=6Mc/s. c -6-0 v
Dot Ic 1-0 mA
f 1:0 ke/s
o’ 25 to 125
00 O Ico (Ve=-2-0V) 0-5 uA
eh pc max. (Tambient
=45°C) 43 mwW
0-7 °C/mW
oc4s
0C57
Subminiature
P-N-P junction
transistor. Measured at Tambient=25°C
Dot Vc -0-5 i
T 250 PA
2= f’ 10 ke/s
c ¢
o 35
e Ico (Ve=-2-0V) 15 pA
o ptot (Tambient
<40°C) 10 mW
ocs7 0 1:5 °C/mW

0cCss
Measured at Tambient=25°C Subminiature
Ve -0-5 V  P-N-P junction
Ic : 250 pA  transistor.
fa 10 kefs Eg_t
o’ 55
Ico(Ve=—2-0V)  1-5 paea s O
ptot (Tambient

<40°C) 10 mW e
] 1'5 °C/mW 9
ocss
0Cs9

Subminiature

Measured at Tambient=25°C P-N-P junction
5

}\’c 2}3 V  transistor.
c wA
fa’ 10 ke/s S
o’ 80 [+] o
ptot (Tambient B =

<40°C) 10 mw %

1'5 °C/mW o
ocs9
0C6)

Subminiature
P-N-P junction

Measured at Tambient=25°C output
Ic (Ve=-2V, transistor.
Ib=50pA) 3-35 mA Dot
Tco (Ve=-2-0V) 15 PA &z
ptot (Tambient o .o
<40°C) 10 mw =
1:5 °C/mW ]
o
oce0
0C65
Measured at Tambient=25°C Subminiature
Ve -2-0 V¥V P-N-P junction
}_c (]) 8 ]1(11.;\ transistor.
: c/s
o’ 20 to 40 Dot
Ico (Ve=-4-5V) 50 Al o avs /
PCc max. ; e b ¢
(Tambient=40°C) 25 mw
€5 ©
] 0 asEseiy.
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0Ce66

Subminiature ‘
P-N-P junction Measured at Tambient=25°C
transistor. c -2-0 v
Ie 3-0 mA
R 1-0 ke/s
Dot g’ 30 to 80
Ico (Ve=-4-5V) 50 rA
ONOL O pc max.
s Tambient=45°C) 25 mW
0 0-65 °C/mW
oCE6
oc7o
P-N-P junction : 5
transistor. Measured at Tjunction=25°C
Dot Ve -2:0 v
Ic =] mA
f 1:0 W ke/s
o’ 20 to
2 RSy lco(Ve=—4-5V) 50  pA
max. (at45°C) 5 mW
gc 0-4 °C/mW
oczo
ocn
P-N-P junction " :
transistor. Measured at Tjunction=25°C
Dot Ve -2-0 \'
Ic =3-0 mA
f 10 ke/s
o’ 30 to 80
O 963 Jeo(Ve=—4:5V) 45  pA
max. (at 45°C) 75 mW
1930 0-4 °C/mW
oc7l
0CT72
P-N-P junction
transistor. ¥
Measured at Tambient=25°C
2-0C72 Ve -5-4 N
Matched pair of Ic -10 mA
OC72 for push- «’ 45 to 120
pull output Ico (Ve=~10V) 4-5 pA
stages, pc max. (at 45°C)
Dot  Withoutfin 75 mW
0 0-4 °C/mV
With lf]‘m, b =
on heat sinl m
eb g 0-3 *C/mW
oc72
Fage 66

0CT5
P-N-P junction
Measured at Tambient=25°C transistor.
Ve -2:0 Dot
Ie 3-0 mA
x5 920
Teo (Ve=-4-5V) 4-5 pA |l oo o
pc (Tambient=45°C) 75 mW \eb c
] 0-4 “C/mW
oc7s
0C78
P-N-P junction
Measured at Tjunction=25°C transistor.
Ve -1-0 v Dot
Ic z 125 mA i
& =25 7
Ico (Ve=-10V) <10 wA
0 (free air) 0-25°C/mW S % ‘2
0 (With fin, on heat
sink) 0-15 °C/mW
oc78
ocst

Measured at Tjunction=25°C

P-N-P junction

Ve -1-0 v transistor,
Te 300 mA Dot
&’ >45
Teo (Veb=-10V) 4-5 rA
pc max., (at 45°C) 00 o
In free air 200 mW\ eb ¢
0 0-2 °C/mW
With fin, on heat
sink mW  ocal
0-1 °C/mW
OC170
R.F. P-N-P
alloy diffused
Measured at Tambient=25°C Junction
Vee -6-0 v transistor
Ie 1-0 mA  f1=70 Mc/s.
f 1-0 kefs

i@’ 100

Ico (Veb=-6-0V) 1-5 nA

pe max. (Tambient
=45°C) 50 mW

0 0-6 °C/mW

interlead shield
and metal case

c

zb
06oc 6

ocizo
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0OCi71
R.F. P-N-P
alloy diffused
junction
transistor. Measured at Tambient=25°C
f1=70 Mc/s. Vce —?g X
le 3 m
e FE e 10 kefs
o 100
Lol D Ico(Veb=-6-0V) 15 uA
000 © pc max. (Tambient
=45°C) 50 mW
0:6 °C/mW
oci7l
PABCS80
Triple diode
triode (one
diode having a
separate
cathode). Th 300 mA
(e Vh 9-5 \'A
h dly
Ka Ky, Va 170 200 v
®ys Vg -1-85 -2-3 v
ol g Ia 1-0 1-0 mA
" gm 1-45 1:4 mA/V
=) 7 ra 48 50 kQ
PaBCBHO 1 70 70
B9A
PC95
V.H.F. frame-
grid variable-mu
triode.
h Th 300 mA
h a Vh 36 Vv
o200y Ve 200 v
q (O o) s Vg -1-2 v
Ia 10 mA
9 O G 10-5  mA/V
k T 80
PCHS
BTG
PCC84
Double triode
(separate
cathodes).
B gt 300 mA
Vh 7-0 v
ot /OOCN K Characteristics (Each section)
g 8 Va 920 v
U -1-5 v
#s\0 O/ ¥ 1f 12 mA
1 o' gm 6:0 mA/V
pecad {13 24
. B9A

Page 68

PCC85
Double triode

(separate
cathodes). 4
Th 300 mA ) i
Vh 9. 5
Characteristics (Each section) K" OOOOO g'
(—&"——'\
Va 170 200 NV Of 5
Ve S| e TGO
Ia 10 10 mA a" s
gm 6:2 5-8 mA/V rcces
© 50 43 BYA
PCC38
Frame-grid
double triode.
Ih 300 AL i )

7:0 4 (@]
Characteristics (Each section) L Oo ¢
Va Z 9-0

00

VN
A B e

Ve i
Ia 15 mA att
£m 125 mA/vV 3
P. 33 PCCBA
B9A
PCC89
Frame-grid
double triode.
Th 300 . mA h
h, 7:5 a 9!
Characteristics (Each section) at /000 K!
}r’a 90 v O 50
a 15 A e
Vg ~1+3 mv 948 \NO OO k'
gm 12-3 mA/V K a'
PCceg
B9A
i PCF80
300 mA  Triode pentode
Vh 9-0 (separate
— thi g
Triode Pentode e I'? -
Va 100 170 VA il
Va2 = 170 Y 52 /OO0 ko
}P’gl =50 -0 A 8 O) 93
a 14 10 mA S
12 il e T T
em 50 62 mA/N ot gt
13 20 = PCFBO
B9A
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g3:s \O

PCES2
Triode pentode
(separate

cathodes).

h
ap

@jele
92 (o) o)
0 o o7/«
at gt
PCFB2

BY9A

PCFg4
Triode pentode.
h

kp,s,
93

gt

at kg3,

ap gl
92 k938

reres

BYA

PCF86
Triode
frame-grid
pentode.
h

PCL82

Triode output
pentode

(pa max.=7-0W)
h

9
DOON g2
91 3 0 |
kp, \O OO b
.—.
gt ot
PCLEZ

BIA

Th 300 mA
Yh 9-5 v
Triode Pentode :
Va 150 250 v
Vg2 = 110 v
Vgl -1-0 -0-9 v
Ta 18 10 mA
Tg2 il 3:5 mA
gm 8-5 5:2 mAfY
P 40 ¥
Th . 300 mA
Vh 9-0 v
Triode Pentode
Va 100 70 v
Vg2 —_ 170 v
Vgl -2-0 0 v
Ia 14 8-0 mA
Tg2 - 2= mA
gc — 2:5 mA/V
ra 4-0 400 k
Th 300 mA
Vh 8:0 v
Triode Pentode
Va 100 150 v
Vel =2 150240 V.
Vel -3 g v
Ia 14 10 mA
Ig2 — A=y mA
gm 55 12 mA/V
ra 2:8 350 kQ
Th 300 mA
Yh 16 v
Triode Pentode
Va 100 170 ¥,
Vg2 — 170 v
Vel 0 -11-5 v
Ia 2ol 41 mA
1g2 — 9-0 mA
gm 2-5 7-5 mA/Y
i 70 —
Ra et 3:9 kQ
Pout — 3-3
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. PCL83
Th 300 mA  Triode-output
Vh 12-6 v penjode
— (pa max.=5-4W).
Triode Pentode h . N
Va 250 170 Yool 5 ab
Vg2 — 170 v OO kpy
Vel 8ss 9+5 v Sen i
1 10-5 30 s
o i 05 1B b o) e
gm e 5-5 mA/V at 91
ﬁ 17 ‘g .kﬂ PCLB3
a — e
Pout — 2-2 w Hle
PCL84
Th 300 mA  Triode output
VYh 15 v pentode
e (pa max,=4-0W)."
Triode Pentode h 4
Va 200 200 N, g, R o
Vg2 e 200 ¥ kDO kp,
}o’gl -1-7 2.9 v O Ol
a 3:0 18 mA SEge;
1g2 1 3.0, mi LagEas
gm 4:0 10-4 mAJV gt 92
k2 ax kQ e
— — 3
il B9A
PCLS85
1h 300 mA  Triode output
Vh 18 v © pentode
a max.=7-0W).
Triode Pentode h
¥:2 100 170 e e &p
— 170 vV « /0CQ
Vel g% Yo {2 o ¥
a 1 41 mA Ok
12 £ 27 mA N2 O/dh
gm =5 7-5 mA/V at g1
ra 9 25 kQ PoLas
e — 20 BOA
T
Line timebase
output pentode
Th 300 mA  (pa max.=10W).
Vh 25 v g5y
Va 100 \ : a
Vo2 100 v Ic D Q NP
Vel 8.2 Sl £ o
la 100 mA h (¢
Ig2 7-0 mA 28/
gm 14 mA/V 16 kg,
pel-g2 56
Octal
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PL81

PY32
Line timebase Half-wave
output pentode Th 300 mA rectifier.
(pa max.=8W). Vh 21'5 g A
h Va 170 v a
W X el w (b v Ih 300 nh L PO
x /000N 1c Vi3 0 v 22 Y "fo~0
(o) (o) vel 24 v Va(r.m.s.) max. 250 v a o
e o Ia 45 mA Iout max. 325 mA h o0 h
BT Bl o 7 Ig2 3-0 mA c < g 100 wE e
= . em 65 .mA/V Rlim min. 76 Q LN
PLBI (Agl—gZ 325 PY32
BY9A i Octal
PLS82
Output pentode Th 300 mA ?Ym
(pa max.=9W). Vh 16:5 v Booster diode.
h n
iy = Ic Va 170 200 3 1 - 28 h = Ic
4 (o] Vg2 170 200
teEE T Y RE 165 270 Q o i IR
O (@] I; 53 45 A «L.V, max. 2 2,
9 \O o/ 1c ]:2 10 85 $A Ta(av) max., 180 mA 3 N OO Ic
1c g2 gm 9.0 7:6 mA/V vh-k(pk) max. 650 v 1c g
o Ra 3-0 4-0 kQ A
B9A Pout 4-0 4-2 w BIA
PL83
Video output Th 300 mA ' LAl
pentode Vh 15 v Booster diode.
(pa max.=9W). Th 300 mA h ‘<>
h Va 170 200 v Vh 17 v b Ie N
h 93 Vg2 170 200 Y P.I.V. max. 475 kY 1c /ZOC0\ 1c
x 7000\ o Vi3 0 0 v Ta(av) max. 150 mA - (O (o)
(@] @] Vgl -2-3 -3:5 ¥ C max, 4-0 e O @)
g Ia 36 36 mA vh-k(pk) max. O g7 c
9 Q1% g2 5-0 5.0 mA (cathode positive) 4-75 kv ic a
a2 1c gm 10 10 mA/V e
pLBI ugl-g2 24 2 B9A
B9A
PL84 PY82
Output pentode Th 300 mA Half-wave
(pa max.=12W). Vh 15 ' rectifier.
h h
h I Va 170 200 v Th 100 A h Ic
kgs /OC0N a Ve2 170 200 v Vh 19 V & AoPEhTe
(6] 8 lIaZ 72 . Gg 5 mi Va(r.m.s.) max. 250 \' ©) Q
Q g! ) : m Tout : (@] )
8l NO O/ vl 2.5 ! 74 v e ot ™ e\p g/
gm 11 8:8 mA/V Rl in.
ic ™ 92 = 26 28 Lo im min 45 Q 1c e a
B9A EELsgs: 80 50 B9A
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PY88
Booster diode.

h i
i ICXk Th 300 mA
(o126 Vh 30 v
et e T PV G Y
(8] @) Ta(av) max. 220 mA
N0 O/ yhk(pk) max.
Te a (cathode positive) 6-6 kv
Pras
BY9A
PY800
Booster diode.
n M el Ih 300 mA
Vh 19 v
& I pLV. max. 25 kY
la(av) max. 150
= I yh-k(pk) max.
ic a (cathode positive) 5015 kV
PYBOO
B9A
TY86F
High voltage
half-wave
rectifier.
h
T s 7-4 v
NS Z090N\*nc 1h 7 mA
Gele Pulsed input
(@) o i3 P.LV. max. 22 kV
o 9 Tout max. 800 LA
Tens | Thhs :
TYBEF
B9A
UABCE0
Triple diode
triode (one diode
having a separate
cathode).
h . Th 100 mA
’ LI 28 v
kg LOCON kiky, —
O Ol va 170 200 v
& Q Vg -1:8 -2-3 v
N Ta 10 10 mA
oy a gm 1-45 1-4 mA/V
UABCEO s 70 70
B9A
Page T4

UAF42
Th 100 mA  Single diode
Vh 112:6 V  r.f. pentode.
Va=Vb 100 170 200 g
Rg2 560 36 1976 k0O od(%?i\\ 9
Ve2 50 8 85 v DQO?‘
Rk 310 310 310 Q O (e)
Ia 28 WE0M5t0 mA % WO O/ K
In2 09 1.5 15 mA .
o ]é-'f lg-o 2:0 mA/V LS
- 1
pel-g: 8 BSA
UB41
Double diode
(separate
cathodes).
Th 100
Vh 19
*Va(r.m.s.) max. 150
*Ia max. 9-0
*ia(pk) max. 54
*Vh-k max. 300
*Each section
UBC41
Double diode
triode.
Th
Vh
Va
Vg
Ia
gm
"
UBC81
Double diode
Th 100 mA triode.
Vh 14 v h
. h af
Va 100 170 v (o]
Vg B0 " 6 ¥ "ot e
Ia 0-8 1-5 mA o) ®)
gm 1-4 1-65 mA/V 9 O O/ a4
@ 70 70 :
ra 50 42 kQ 5
L uBcel
BYA
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UBF80 UCF80
Double diode  Th 100 mA Ih 100 mA  Triode pentode
pentode. Vh 17 v Vh 27 v (separate
~ — - cathodes).
h a Va=Vb100 170 200 v Triode Pentode o
" Ghn g, B2 41 47 O6R kQ Va 100 170 v il
SL0 AL o yao 1 nsp. 8BS MRS v Ve2 = 170 Vg /000N ke,
& o Vg3 0 0 0 v Vel -2-0 -2:0 v o] O\ 93
o \No o/ ds Rt 300 300 ' 300 Q Ia 14 10 mA Qo S
Ia 2:8 50 50 mA 12 = 2.8 mA 9 Gt
92 93 g2 1.0 175 1-75 mA § &Zm 5-0 6:2 mA/V g 9
em 19 22 22mANV § B 20 - e
B9A ugl-g2 18 18 18 BSA
UBF89 UCH42
Double diode  Ih 100 ma ¢ D 100 mA  Triode hexode
pentode. Vh 19 v 4 Vh 14 V  frequency
& —_——h e ?) e changer.
h a Va 100 200 v Vah=Vb 100 170 200 V 9893 “dogx
s & Ve 0 0 v ! Rk 180 180 180 ) =
z d Vg2 100 100 v Rg3+gt 47 47 47 /
Vgl -2-0 -1-5 v Igdtegt 100 200 200
g1 dy Ja 8-5 11 mA Va2+g4 43 70}, (RS
Ig2 2-8 33 mA Iah JE O 30
92 93 gm 1.5 45 mA/V Tg2-p4 155 42:6"' 3-0 .mA
uBFes a 300 600 kQ gc 530 670 750 pA/NV Ueian
B9A s 20 Vat 50 113t ‘as v BSA
Tat 31 5-T 5:2 mA
ucced UCHS1
Double triode Ih 100 mA  Triode heptode.
(separate Vh . 19 A% b
cathodes).
g 0 i Th 100 mA Vah=Vb 170
S 21 A\ Rg2+g4 10
o' /OOON K Characteristics (Each section) Rg3+gt 47
(0] (@) Va 90 v $k2 . 150
5] G, X -1-5 A\ 22+ g: 102
¢ N0 o/ ¥ 1 12 mA Iah 3.2
K 4 gm 60 mA/V Ig2+gd 6:8
" 24 Ig3+gt 200
ucce4d
E9A gc 750
Vat 102
Iat 4-5
ucCcss =
Double triode =
(separate | Th 100 . mA  Triode output
cathodes). [ 100 mA | Vh 50 v : pcnto%ecw}
] pa max.=7- i
e e ,_T_EG__\ 3 b 'Il‘riode Pentode o
i istics (Each section] EsovR 200 Vi h ap
« g (‘:,Jsaraclerlst%( achm on) " Va2 = 200 Y o LBoE
92
Vg 15 =91 v Ta 3:5 35 mA (@) O
g K Ia 10 10 mA* S = 70 mAwsl\d, O
SO R b b AR, T
a . - t ap
uccas b e = Ra i 5-6 kQ vciss
B9A Pout — 3-5 W BSA
- |
Page 76 Page 77




UCLS3 UF85

: Variable-mu
“'ggﬁgﬁ?ut {;hh s lgg m% Fh 100 mA  r.f. pentode.
(pa max.=5-4W). e e i 19 Y Bl g
Triode Pentode R
B Lk v 10 v s 170, | 200 V x /000N «
Va2 Ay 17} i Ve2 100 116 ¥y & (O
ke /OOCN kpgs Rk 160 160 Q
Aeheen vel -5 -9:5 v e & Ol
o2 i Fer 3 mA a DR A oo T /e
«\o o/ 2 Ig2 2 50 mA Ig2 2:6 Sl S mAL L E
at g Bm 2:1 5:5 mA/V o = T A UFBS
veuns 3 82 7 3 B9A
Ra — 5=5 kQ [
BIA Pout a 2:2 w
UF86
L Low noise
UF:JI iabl Th 100 i e
ariable-mu Th amplifying
r.f. pentode.  Vh 12-6 v vh s Moo
a 200 v h
3:23 0 Vi s
140 v O
Vel -2:0 v/ "o e
Ia 3-0 mA (€] Q,
Ig2 600 Al FENEE @ gy
gm 20 mAV g 9
Fgﬁgz 38 UFes
B9A
UF42 UF89
High slope g -Ih 100 mA  Variable-mu
r.f. pentode. i ioh Vh 12-6 v r.f. pentode.
h
93 2 Th 121 o 323 ”g 200 v " 5
170 v 0 ¥ @)
170 v R22 15 24 Wl o e
160 Q Rk 130 130 T s
10 mA Ia 11 11-1 mA 91 \O O/ 92
o L LR
= iz ® mA, 3
85 mAjv & ¥ ures
BY9A
UF80 g 4 UL41
High slope b 100 mA  OQutput pentode
r.f. pentode. {l}h : 1?(9) mé L Vh 45 V  (pa max.=9W),
; 2. Va 170 v ¥ 10 170 200 v
k /000N , Ve2 170 v [ Vg2 100 170 200 v
O &) Rk 160 Q Rk 165 165 270 Q
4 O O Ia 10 mA Ia 29 53 45 mA
I NG O 92 Ig2 2-5 mA Ig2 55 10 85 mA
Kk 93 em 7:4 mA/V gm 8-0 9:5 8-2mA/V
pgl-g2 50 Ra B0 30 43 Lo
;;9;; Pout 435 4-2 - 4-2 w
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UL4 UMS4
Line timebase .
output pentode El"h 1?2 mé Voltage indicator.
(pa max.=5W). Th 100 mA Vb ]76 V  Vewingdirection
95 82 D i v Vit 170 v et
- o Va2 175 v Ra 470 kg oy A
Vgl -13:3 v Rgk 30 SR o
e
Ne i i | Vg 0 -15 v -
k- Ig2 4:7 mA b
7-1  mA/V Ia 300 40 pA
n e 10 It 0-6 105 mA
0% vgl-g2 L 20 0 mm B9A
BSA Deflection electrode connected to
anode.
UL45 #Length of column.
100 mA
45 v UY4l
s o g Half-
100 170 200 v ey
100 170 200 v
-5:7 -10:4 -14-2 Vv
200hna5370 . 457 sy {,hh “3"17'
gg 13.5 g; K‘% Va(r.m.s.) max. 250
. oy Tout max. 100
C max. s 50
Rlim min. 210
Output pentode Ih 100 mA
(pa max.=12W). Vh 45 v
h ﬂ——'j'—-_'__\
h ¢ Va 100 170 200 v
e T, 2 MO oTIOR P
B (o) Rk 150 170 270 Q Half-wave
) &) Ia 43 70 60 mA rectifier.
g N0 O/ g2 3:0 50 41 -mA o
gm 9-0 10 8-8 mA/V Th 100 mA h Ic
5 92 Ra 2:4 2:4 24 kD) Vh 38 vV o« /503
uLed Pout 3 B T T R o B Va(r.m.s.) max. 250 v (o) o o
B9A Tout max. 110 mA . lg. 5
*Vg2(b)=200V, Rg2=4700) C max. 100 pF © \o @/ ¢
Rlim min. 100 Qe -
UMS0 . =
Tuning indicator. Th 100 mA
u Vh 19 v
3 = vk 200 v
c /OC0) o« Vit 200 v
o Ra 500 kQ
'S e Rek 3-0 MQ
,9/ et Vg “1-0 Spg v
Viawing direction g 4-0 50 deg
& It S 7:0 mA
B9A. Ia 350 10 pA
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