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TECHNICAL HANDBOOK SERVICE

PREFACE

In order that you may obtain the maximum benefit from your Mullard Technical
Handhook, we ask you to read carefully this short description of the Handbook
Service and how it is organised.

By following the simple suggestions given you will ensure that your Handbook
is always up to date, and will avoid much unnecessary correspondence and
work both at your end and ours.

THE HANDBOOK

The Mullard Technical Handbook is published in seven volumes plus a
general index.

You may possess the complete Handbook, or only one or more of the volumes.
Should you wish to obtain any volumes not in your possession, please write
to Mullard Central Technical Services for subscription terms, quoting the
serial number of your existing Handbook.

KEEPING THE HANDBOOK UP TO DATE

Each volume has a separate index, and is sent out camplete with section
dividers and all current data sheets in their correct positions. As new or
revised sheets are issued, copies are sent to all subscribers, together with a
list indicating the position in which each sheet should be filed.

ACKNOWLEDGMENT OF RECEIPT OF HANDBOOK

In order to ensure that these sheets reach the correct individual you are
earnestly requested, immediately upon receipt of your Handbook, to detach
and mail to us the “‘Acknowledgment of Receipt Card" which you will find
just inside the cover. Please make sure that the name and full address to
which supplements should be sent are clearly given in the space provided.

CHANGE OF ADDRESS OR OWNERSHIP

Any change in the name or address should be notified in a similar way by
using the “Change of Address or Ownership Card'" also included at the front
of each Handbook.
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FILING DATA SHEETS

The prompt use of these postcards will ensure that, as far as is humanly
possible, our mailing records and your Handbook are maintained up to date.
This can be achieved, however, only with the co-operation of Handbook
owners, not only by notifying us of change of address but by filing new data
sheets as soon as they are received and removing obsolete sheets.

Neglect of this simple task may lead to loss of data sheets, and an incomplete
Handbook congested with out-of-date information.

We occasionally receive letters from Handbook subscribers who have allowed
their Handbooks to become disorganised, asking whether they may return
them to us to be made up to date. Please note that we cannot uridertake
this service. What we can do, however, is to send you a copy of the latest
index so that you can check the contents of your Handbook. We will then
send you, free of charge, copies of sheets which may be missing.

CORRESPONDENCE

Correspondence concerning the Handbook Service should be addressed to:
Mullard Limited,
Central Technical Services,
Mullard House,
Torrington Place,
London, W.C.1.

When writing, please quote the SERIAL NUMBER which is given on the
introduction page of each Handbook. This number links up with our records
and mailing system, and is repeated in the address on every set of supple-
mentary sheets issued. By quoting this number you will save us a great deal
of work and avoid delays in answering your letters.
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME TWO

This index in alphabetical sequence includes only those Mullard Receiving and
Amplifying Valves and Cathode Ray Tubes which, while not recommended for
use in new equipment, are still available for maintaining existing apparatus.

The issue number or date given against each type shows the latest information
available, and should correspond to that given on the data sheet at the bottom

left-hand corner of each page.

Issue No.  Type Pages
or Date  No.
Sept 67  Preface 4

Oct 67 General Index Vol. 2 3

Receiving and Amplifying
Valves (Maintenance Types)

2 AZ31 2
Apr 60 CCH35 D1
3 DAF91 4
Sept 61 DAF9 D1-D3
1 DCC9% 2
1 DF91 2
2 DF9% 2
3 DK% 4
Feb 60 DK92 D1-D2
2 DK96 2
2 DL92 4
2 DL9%4 4
Sept 61 DL9% D1-D3
2 DM70 4
Apr 59 E80CC D1-D4
Mar 61  E8OF D1-D2
Apr 59 5 D3
Sept 62 E8OL D1-D4
Dec 58 EB3F D1-D3
Sept 59 E90CC D1-D3
Apr 59 E92CC D1-D3
Dec 65 E130L D1-D3
Dec 65 ,, Ci1-Cé
Mar 60 E180CC D1-D3

OCT. 1967 (Suppl. Issue 2/2)

Issue No.

or Date

Receiving and Amplifying

Type
No.

Pages

Valves(Maintenance Types)—contd.

Sept 60 E182CC D1-D2
Oct 59 o D3
Oct 59 . Ci1-C2
July 64 - C3-C4
Oct 63 E186F D1-D4
Oct 63 - Cc1
Feb 63 E188CC D1-D4
July 64 - C1-Csé
Oct 63  E280F D1-D2
Jan 64 " D3
July 63 E288CC D1-D2
4 EA7s 2

2 EAF42 2

2 EBC33 2

Nov 58 EBC41 1
2 EBF80 4

Apr 65 EC86 D1-D2
July 63 ECs88 D1-D2
lune 61  EC90 D1-D2
July 61  EC91 D1-D2
4 ECC32 2

1 ECC33 2

1 ECC35 2

1 ECCs4 4

May 62 ECCS86 D1-D2
July 61 ECC91 D1-D2
Nov 62 ECC189 D1-D2
Page 1




Mullard Technical Handbook
GENERAL INDEX TO VOLUME TWO

Issue No.  Type Pages Issue No.  Type Pages

or Date  No. or Date  No.

Receiving and Amplifying Receiving and Amplifying

Valves (Maintenance Types)—contd. Valves (Maintenance Types)—contd.
May 60 ECH35 D1-D3 May 62 EL91 D1-D4
2 ECH42 4 May 62 W Cc1-C9
Dec 65 ECHS81 D1-D4 Feb 60 EL821 D1-D2
Dec 65 ¥ C1-C12 Feb 64 EL822 D1-D2
1 ECL83 4 2 EM34 2
Dec 58 Egggp(\obsolete) 1-2 May 62 EMS84 D1-D2
Nov 58 W c1

Feb 60 % 34 7 EYS1
May 60 EF39 D1-D2 EY84 8
Dec 58 {E';j? 2 3 EZ35 2
Dec 58 EF50 2 Nov 58 EZ40 D1
1 EFss 2 & (EEW 1
Mar 60 EF83 D1-D2 Mg 58 EEA B
Feb 60 EF89 D1-D2 Aug 59, C1-Cé
Feb 60 i C1-Cé 2 GZ30 2
Mar 61 EF97 D1-D2 2 Gz 2
July 60 EF98 D1-D3 1 GZ33 2
May 62 EH90 D1-D2 2 GZ34 6
May 62 . c1-C8 Oct 58 GZ37 D1-D2
2 EL33 2 June 60 M8080 D1-Dé
Jan 64 EL34 D1-D2 June 60 M8081 D1-Dé
Apr 62 - D3-D4 May 62 M8082 D1-D2
Jan 60 N D5 Apr 60 ,, D3-Dé
Jan 60 C1-C14 May 62, Lla?
EL37 4 Apf‘ 60 M8091 D1-D4
3 EL38 4 Sept 59 » C1-Cé
Dec 58 EL42 1 e w 4
3 EL81 2 May 62 M8248 D1-Dé6
Jan 64 EL84 D1-D2 1 PABCB0 1
Feb 61 . D3-D4 July 63 PC97 D1-D2
Feb 61 " C1-C16 PCC84 4
Aug 64 ", C17-C18 1 pPCL83 4
2 EL8S 4 Aug 60 PL81 D1-D2
Oct 60 ELS6 D1-D3 2 PL82 2

(R
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Mullard Technical Handbook
GENERAL INDEX TO VOLUME TWO

Issue No.  Type Pages [ssue No.  Type Pages
or Date No. or Date No.
Receiving and Amplifying Cathode Ray Tubes
Valves (Maintenance Types)—contd. (Maintenance Types)—contd.
May 62 PY33 D1-D2 Aug 60  AW43-88 D1-D4
Mar 60  PY82 D1-D2 Aug 60  AW43-89 D1-D4
2 UAF42 p) Feb 62  AWA47-91 D1-D4
[ UB41 1 AW53-80 4
Pec 58 L uBcHr 2 Aug 60 AWS53-88 D1-D4
1 LECH “ Aug 60 AWS53-89 D1-D4
2 UBF80 4 BE
1: 82?:32 : ‘2‘ Sept 67 J D13-193H D1-D5
. 1 GP
1 % 3-4
2 UF41 2 J =
3 UL4l 2 Sept 67 4 D13-21G D1-D6
2 U4 2 L GP
Dec 65  YL1000 D1-D7 DB7-5
Dec 65 . c1-Cé 4 {8;377_‘55 ¢
1 6ALS 3 oy
1 6U8 4 4 { DG7-6 2
Apr 61 5636 D1-D6 DP7-6
Apr 61 5718 D1-Dé DB10-78
Apr 61 5899 Di-ps | Dec & {8;1(?_‘77: D1-D3
Apr 61 5902 D1-D6 e 2 § c1-C3
Dec 65 6080 PID3 I Mar 59 DG7-36 D1-D2
Dee &2 .. ol Marose c1-C3
Mar @ G2 DI-Dé | oce 59 DG13-34 D1-D3
e mencnte Troes Dec 60 { pN13va D1-D4
Jan 64 AW21-11 D1-D6 Aug 67 MW43-69Z D1-D3
Jan 64 . c1-c2 Aug 67 MW43-80Z D1-D4
Aug 67  AW36-20Z D1-D3 1 MWS53-20 4
Aug 67 AWA43-80Z D1-D3 Jan 61  MW53-80 D1-D4
()
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FULL-WAVE RECTIFIER AZ3 I

Directly-heated power rectifier for
A.C. mains-operated equipment.

FILAMENT

It

LIMITING VALUES

Vi (romuesy A 2 % 500 2 X400 2% 300 \
lout Max. 60 75 100 mA
C max. 60 60 60 uF
46 mmm.
MAX
a a
a
(e}

1l mmn,
MAX

QO@ aﬁ
© 0
f

OCTAL BASE ‘
f f U q g] Ua_l
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AZ3 I FULL-WAVE RECTIFIER
Directly-heated power rectifier for

A.C. mains-operated equipment

) i O O T 0 O
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TRIODE HEXODE CCH35

Triode hexode for use as frequency changer. The
hexode section is designed for operation with a.g.c.

HEATER
Suitable for a.c. or d.c. operation
In 200 mA
Vn 7.0 \%
‘ CHARACTERISTICS
{ For characteristics, curves and operating conditions, see data for type
} ECH35.
} Except for the heater voltage and current, the ECH35 and CCH35 are
‘; \ identical.
o]

”
F

9294 94,93
(@)
% /o o 9% é
(@) Q (@)
h © 0 h o
M k /
Octal base
All dimensions in mm re—30max—
(M
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MINIATURE DIODE PENTODE DAF9I

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,
combined with a single diode.

FILAMENT
This valve is suitable for d.c. operation only.
Vi 14
It 0.05
CAPACITANCES (Measured without external shield)
Ca_gl <0.4
Cin 2.0
Cout 2.8
Cad-all 1.5
CHARACTERISTICS
Pentode Section
Va 67.5 90
Vo 67.5 90
Iy 1.6 27
lgs 0.4 0.63
Vg 0 0
gm 625 720
ra 600 500
Ugl-gs 13:5 13.5

Diode Section

> <

uuF
wpeF
upF
puF

\
\
mA
mA
\

wA/V
kQ

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

LIMITING VALUES

Pentode Section

Va max. 90
Pa Max. 250
Vg, max. 90
Pge Max. 60
Vg1 max. 0
Iz max. 4.5
*Rg1_f Max. 3.0

* Rgi_t max.=22M Q if grid current biasing is employed.

This valve can be used without special precautions against micro—
phony in circuits in which the input voltage, Vip, is not less than

40 mV for an output of 50 mW from the output stage.

Diode Section

P.LLV. max, 100

laq max. 0.2

iad (nky Max. 1.2
(@

\%
mA
mA

ISSUE 3 \v/ DAF 91 554-1



DAF9I MINIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,
combined with a single diode.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER, CONNECTED AS PENTODE. (Vu=0).

Vb Ra, |u Rgz Igz Vout Vout Dtot _V_m_x}i Vout* Rgl**
V) MQ) @A) MQ) @A) Vi (Vrems) (%) Vi (Vrms) (MQ)

90 027 220 1.0 & 49 4.9 0.8 424 14.4 0.47
90 0.27 220 1.0 61 60 6.0 1.4 51.5 17.5 1.0

\ 90 0.27 220 1.0 61 69 6.9 2.0 58.9 20.0 4.7
90 0.47 130 1.8 36 66.5 6.65 1:7 59 16.5 1.0

3 90 047 130 1.8 36 83.5 8.35 3.1 72.5 20.3 4.7

‘ 90 0.47 130 1.8 36 87 8.7 3.5 75 21.0 10
90 1.0 65 39 18.7 90 9.0 3.0 84 154 2:2
90 1.0 65 3.9 18.7 104 10.4 3.3 96.8 17.4 47
90 1.0 65 3.9 18.7 110 11.0 3.6 103.5 17.6 10
67.5 027 145 1.0 41 41 4.1 1.8 37.9 9.85 0.47
67.5 027 145 1.0 4 50 5.0 1.3 45 12.6 1.0
67.5 027 145 1.0 41 57 5.7 1.6 50.6 15.2 4.7
67.5 047 87 18 25 55 5.5 17 496 10.4 1.0
67.5 0.47 87 1.8 25 68 6.8 2.0 60.3 13.9 4.7
67.5 0.47 87 1.8 25 70 7.0 2.1 61.8 14.8 10
67.5 1.0 45 3.9 13 71 7 2.3 66.8 10.0 2.2
67.5 1.0 45 39 13 82 8.2 2.5 753 12.8 4.7
675 1.0 45 39 13 86.5 8.65 2.7 788 13.4 10
45 0.27 80 1.0 23.2. 31 1.55 2.1 30.4 3.95 0.47
45 0.27 80 1.0 23.2 388 1.94 1.9 353 6.0 1.0
45 0.27 80 1.0 232 45 2.25 1.2 39.7 7.55 4.7
45 047 50 1.8 146 43 2.15 20 416 5.0 1.0
45 0.47 50 1.8 14.6 55 2.75 1.7  49.3 7.4 47
45 0.47 50 1.8 14.6 57 2.85 1.6 50.6 7.6 10
45 1.0 25 39 7.7 56 2.8 2.9 56 5.6 22
45 1.0 25 3.9 7.7 65 3.25 2.4 59 6.5 4.7
45 1.0 25 39 7.7 70 3.5 2.0 62.7 6.9 10

* Diot=>5%.

** Grid resistor of following valve.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER, CONNECTED AS TRIODE. (g, toa).

Vb Ra la lo_lit_ Vout Dtot Rgl*

V) Q)  (MmA) Vi  (Vrms) (%) (MQ)
90 220 0.25 11.0 5 1.0 0.68
90 470 013 115 5 0.8 15

* Grid resistor of following valve.

(R

ISSUE 3 v DAF 91 554-2




MINIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,

combined with a single diode.

DAF9I

ISSUE 3

B7G BASE

19 mmmax

47 mm
54 mm.max

DAF9¢ 555-3



DAF9I MINIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,
combined with a single diode.
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MINIATURE DIODE PENTODE DAF9 I
Short grid-base pentode, particularly

suitable for A.F. voltage amplification,

combined with a single diode.

I k: P
DAF9I
(mA) (wArv)
Vg = {14V
Va * 675V
Vge = 675V 600
| o
1
\ . i/ 500
\ L -
6 400
4 2 300
| la
;
I
[ o8 - 200
| vd
04 Ll 100
Isz
ré
7|
v, -6 -4 ~2 o
a1
v)

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DAF9| MINIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,
combined with a single diode.

: DAFQI Sm
{mA) B m! (mArv)
V¢ =14V
Va *6T-5V
Vg, sOV HF
9 T 9m
600
25 500
20 7 g 400
i
la
5 300
Vi
+0 200
4
o5 {00
laz
1
[e] 20 40 60 80 Vv,

92

(\9)
ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL

CONDUCTANCE PLOTTED AGAINST SCREEN-GRID VOLTAGE
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MINIATURE DIODE PENTODE DAF9 I
Short grid-base pentode, particularly

suitable for A.F. voltage amplification,
combined with a single diode.
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CONTROL-GRID VOLTAGE AS PARAMETER. CONNECTED AS TRIODE.
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DIODE A.F. PENTODE

Shor

t grid-base pentode, suitable for a.f. voltage
amplification in battery operated receivers, combined
with a single diode.

DAF96

FILAMENT

CAPACITANCES (measured without external shield)

Suitable for d.c. operation from a series or parallel supply.
Series

Ve

e

Ca—g1

Cin
Cout

Cad-all
Cad—ap
Cad—gl

CHARACTERISTICS
Pentode section

Va
Vo
la
lg2
Vg1
gm

el

Vet

—c2

max. (lg1 = +0.3pA)

Diode section

Parallel
1.4 \'%
25 mA
< 0.3 pF
1.8 pF
2.5 pF<—
1.1 pF
< 0.9 pF
0.03 pF
67.5 \%
67.5 \
170 wA
55 uA
-1.5 \
170 pAJY
16
0 \

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

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Pentode connection

VIJ* Ra
V) (MQ)
85 1.0
85 1.0
85 1
85 1.0
64 1.0
64 1.0
64 1.0
64 1.0

Source
Rg2™*  Rg1 impedance Rg*** Ik
(MQ) (MQ) (k) MQ)  (uA)
2.7 10 0 .0 85
2.7 10 470 1.0 85
2:7 10 0 2.0 85
2.7 10 470 2.0 85
2.7 10 0 1.0 60
2.7 10 470 1.0 60
2l 10 0 2.0 60
2.7 10 470 2.0 60

vuut
vin
55

50
65
60

45
40
57
52

Vuut
(vr. m s)

5 s & triomon
cooo oooo

vioronn

Dot
(”n)

vuouiun;

WWAR NN
oo

*Based on line voltages of 67.5 and 90V decreased by the negative bias for the
output valve.

**Rgo by-passed to earth by 0.47u.F capacitor.

*#**Grid resistor of following valve.

()
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DAF96 DIODE A.F. PENTODE

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Triode connection (gz to a)

Source
V¥ Ra Rg1 impedance Ry ** I Vout Vet Diot
V) MQ)  (MQ)  (MQ) (MQ) (nA) Vin  (Vems) (%)
85 0.22 10 0 1.0 210 11 5.0 2.0
85 1.0 10 0 1.0 60 12.5 5.0 2.0
64 0.22 10 0 1.0 135 1 5.0 3.0
64 1.0 10 0 1.0 40 12 5.0 3.0

*Based on line voltages of 67.5 and 90V decreased by the negative bias for
the output valve.

**Grid resistor of following valve.

LIMITING VALUES

Pentode section

Vi, max. (absolute) 110 ¥
Va max. 90 v
Pa Max. 30 mW
Vg2 max. 90 \
Pg2 Max. 10 mW
I max. 250 A
Rei—t max. (le < 250pA) 3.0 MQ
Rgi-r max. (lx << 100uA) 22 MQ

This valve can be used without special precautions against microphony in
circuits in which the input voltage, Vin , is not less than 20mV for an output
of 50mW from the output stage.

Diode section

P.LLV. 100 \%

laa max. 200 A

fad(pk) Max. 1.2 mA
()
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DIODE A.F. PENTODE DAF96

 9mm__,

max

SOmm max. —— |

SHMM MOX ——

Mullard
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DIODE A.F. PENTODE DAF96

DAF96 2376 I
T (nA)

600

% 500

400

300

200

1 100

Vg|(v) -4 -3 -2 - [e)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL-
GRID VOLTAGE

(-
[Mullard]
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DAF96 DIODE A.F. PENTODE

2377

Va (V)

120

ov

=05V
-1:0oVv

[

|

I
-1-5v
I
-2:0V
[ 11T
=25V
-3-QV

Vg|

100

1-5V)

Ig2(vy
{ ] g B

| S I

T=T——=r—t=r
| i IR ) R R

80

[
[

:
A ITTTT]

DAF96

Vg2=67'5V

60

I e

40

|_——

—
20

—
-

X
(nA)
600
400
200

0

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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MINIATURE DOUBLE TRIODE Dcc90

R.F. double triode primarily intended
for use in battery-operated
portable transmitters.

FILAMENT
This valve is suitable for d.c. operation only.

Series. Vi applied across two sections in series between
pins | and 7. Vg referred to pin I.

Parallel. Vi applied across the two filament sections in
parallel between pin 4 and pins | and 7 connected
together.

Vg referred to pins | and 7 connected together.

Series Parallel
Vi 2.8 1.4 v
It 0.11 0.22 A

For series filament operation a shunting resistor must be
connected across one filament section, between pins | and 4
to by-pass the excess cathode current in this section. The
value of the resistor should be such that the voltage across
the shunted section equals that across the other section.

MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Ca’_a” 0.32 upF
cg_t (each section) 0.9 ppF
ca_t (each section) 1.0 upF
ca_g (each section) 3.2 puF

CHARACTERISTICS (each section)

Va 90 v

Ve -2.5 .

la 37 mA

m 15

ra 83 kQ

gm 1.8 mA/V
()
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DCC?O MINIATURE DOUBLE TRIODE

R.F. double triode primarily intended
for use in battery-operated
portable transmitters.

OPERATING CONDITIONS AS PUSH PULL R.F. AMPLIFIER
OR OSCILLATOR AT 40 Mc/s. (Intermittent operation)

Va 135 \
*Vg -20 \
Reg_s 4.0 k Q
R 570 Q
Vin(pkj 2 X 45 mA
a 2x15 mA
lg (approx.) ) 2x2.5 mV
pg (approx.) 200 kw
Pout (approx.) 2.0 W

* Obtained from fixed supply, or by means of
cathode or grid resistor of valve shown.

LIMITING VALUES (Intermittent operation)

V, max. 135

Vg max. -30 b4
la max. 2x15 mA
lg max. 2x2.5 mA
Pa mMax. 2x1.0 w

For continuous operation the above maximum current and
power ratings must be reduced by 50%,.

19 mm.
max.

ql all

gl gll

54 mm. max.
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MINIATURE DOUBLE TRIODE DCC?O

R.F. double triode primarily intended
for use in battery-operated
portable transmitters.
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MINIATURE VARIABLE-MU

R.F. PENTODE

Variable-mu pentode for use as

a controlled R.F. or I.F. amplifier.

FILAMENT

This valve is suitable for d.c. operation only.

V¢ 1.4 \'
Iy 0.05 A
CAPACITANCES
Ca_g; 0.0l uuF
Cin 3.6 upF
Cout 7.5 :L!J.F
OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER
Vi 45 67.5 90 20 \'
Vg2 45 67.5 45 67.5 \'
Vg 0 0 0 0 \
la 17 3.4 1.8 3.5 mA
lga 0.7 155 0.65 1.4 mA
g€m 700 875 750 900 uAV
Ve (gm=10 vA/V)-10 -6 -10 -6 \
ra 350 250 800 500 kO
LIMITING VALUES
Va max. 90 v
Vga(ny Max. 90 \
Vg, max. 67.5 V
Vg, max. 0 A
Iy max. 5.5 mA
19 mm.
MAX
£
E|Z
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0
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MINIATURE VARIABLE-MU
R.F. PENTODE

Variable-mu pentode for use as

a controlled R.F. or I.F. amplifier.
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MINIATURE L.F. PENTODE

Variable-mu pentode for use as an i.f.
amplifier in battery operated receivers.

DF96

Suitable for d.c. operation from a series or parallel supply

FILAMENT
\/
It
CAPACITANCES
Cag1
Cin
Cout

OPERATING CONDITIONS AS IF. AMPLIFIER

Mg1-g2
Vei(gm=10pA/V)

eq

Series

1.3
24

64
0
0

64

1.65
550
850

0.7
18
-4.1
14

Parallel

1.4
25

<0.01

7.8

85
39

0
64

1.65

550
850
1.0
18
-5.5
14

\"
kQ
\
\'
mA
wA
pA/V «—
MQ

\'
kQ<—

*Based on line voltages of 67.5 and 90V decreased by the negative

bias for the output valve.

LIMITING VALUES

Vy max. (absolute) 110 \
Va max. 90 \
Pa Max. 250 mW
Vg, max. 90 \'%
Pgs Max. 100 mW
I max. 22 mA
Rgy_x max. 3.0 MQ
Vg max. (lg;=-0.3pA) 0 V.
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DF96 MINIATURE LF. PENTODE
Variable-mu pentode for use as an i.f.

amplifier in battery operated receivers.
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MINIATURE LF. PENTODE

Variable-mu pentode for use as an i.f. D F96

amplifier in battery operated receivers.
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DF96 MINIATURE LF. PENTODE

Variable-mu pentode for use as an i.f.
amplifier in battery operated receivers.
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MINIATURE ILF. PENTODE

Variable-mu pentode for use as an i.f.

amplifier in battery operated receivers.
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DF96 MINIATURE I.F. PENTODE

Variable-mu pentode for use as an i.f.
amplifier in battery operated receivers.
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MINIATURE HEPTODE

FREQUENCY CHANGER DK I
Miniature heptode, primarily intended as frequency changer

in battery-operated receivers, and suitable for A.V.C.

FILAMENT
This valve is suitable for D.C. operation only.
Vi 1.4 \
Iy 0.05 A
CAPACITANCES
Cga_s.u 7.0 y_y.F
Ca_all 7.5 upF
Cgy_all 3.8 upF
Cgz a <0.4 wpF
Ces—g1 <0.2 upF
Ca_g1 <0.1 lJ.y.F
OPERATING CONDITIONS
Va 45 67.5 90 90 \
A 45 67.5 45 67.5 v
Ves 0 0 0 0 v
Re; 0.1 0.1 0.1 0.1 MQ
ra 0.6 0.5 0.8 0.6 MQ
ge 235 280 250 300 vAlY
Vg (ge=5pAlV) -9 -14 -9 —14 \%
la 0.7 1.4 0.8 1.6 mA
lgayas 1.9 3.2 19 3.2 mA
lg; 150 250 150 250 uA
I 2.75 5.0 2.75 5.0 mA
OSCILLATOR SECTION
Ver=Vgs 0 v
Vgs=Vgs=Va 67.5 \
Em (g1-82+84+2) 14  mA/V
LIMITING VALUES
Va max. 90 Vv
Vgorgahy Max. 90 \
gargs MAX. 67.5 \
Vg; max. 0 \
lx(0) Max. 5.5 mA
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer
in battery-operated receivers, and suitable for A.V.C.

CIRCUITS

Frequency changer circuits employing the DK91, for a medium and
long wave receiver and for an all-wave receiver are given on page 3.

In these circuits—
(¢ designates a decoupling capacitor.

Lc is a filament choke of 12 puH inductance and with a D.C.
resistance of less than 0.5 Q.

Ls is the booster coil which should be designed to resonate
in conjunction with its associated capacitor at a frequency
just below the lower limit of the short wave band. For a
receiver covering the range 5.8 to 18.7 Mc/s and having an
intermediate frequency of 465 Kc/s the booster circuit
should resonate at 4.75 Mc/s. Suitable values are :
C=100 puF, Ly=11 pH.

Lp is the short wave coil and should have a Q of approximately
115 at 6.5 Mc/s.

DIMENSIONS
ARRANGEMENT OF ELECTRODES .._|r?\g)\(m
AND BASE CONNECTIONS _—]

9294 E o
9 YE
B7G BASE
("
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DK9I

MINIATURE HEPTODE
FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer
in battery-operated receivers, and suitable for A.V.C.

CIRCUIT FOR MEDIUM AND LONC WAVE RECEIVER
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18KQ i%
DF91
- i i
p52 \O
@ 9 1

i

o-|
O

DK91 1150-3

063
>
[Mullard|
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D MINIATURE HEPTODE
FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer

in battery-operated receivers, and suitable for A.V.C.
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MINIATURE HEPTODE D K9 I
FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer

in battery-operated receivers, and suitable for A.V.C.
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D MINIATURE HEPTODE
FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer

in battery-operated receivers, and suitable for A.V.C.
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HEPTODE
FREQUENCY CHANGER DK 2
Miniature heptode, primarily intended as

frequency changer in battery-operated receivers, and suitable for a.v.c. !t combines
a high conversion conductance for this type of valve with a low oscillator drive voltage.

FILAMENT
Suitable for series or parallel operation, d.c. only
Series Parallel
Vs 1.3 1.4 \
Iy 48 50 mA
CAPACITANCES
Ca-all 8.5 pF
Cga-all 7.5 pF
Cg2-all 5.0 pF
Cel-all 4.0 pF
Ca—g3 <400 mpF
Co2—g3 1.6 pF
Cgl-g3 <2200 mpF
Cyl-g2 3.0 pF
OPERATING CONDITIONS
Va= Vp 85 \
Vs 0 \%
Res 180 kQ
Rge 33 kQ
Re1-2+ 27 kQ
Vg4 (approx.) 60 \
Vgo (approx.) 30 \4
Vgl(y.m‘s,) 4.0 \'%
I 2.55 mA
la 700 pA
lga 150 uA
lgg 1.6 mA
*|gq 100 vA
gc 325 pAlV
T4 650 kQ
Vg3 (for 100:1 reduction in gc) -6.0 \4

#QOptimum value. In a typical circuit, lg; should be between 50u.A and 250u.A.

Oscillator Section (with ¢; connected to f4)

Va 85 \'
Ve 60 v
Ves 0 %
Vs 30 %
le 2.5 mA
Em(ei-g2) 900  uA/V
tel-g2 7.5
()
[Mullard|
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D 2 HEPTODE
FREQUENCY CHANGER

LIMITING VALUES

Vp max. (absolute) 140 v
Vp max. 120 \
Va max. 20 A
Vg4 max. 90 \4
Vgo max. 60 v
I max. 40 mA
Rgs—r max. 3.0 MQ
Rg1-r max. 35 kQ

Fe—I9max —

2

o
47-5max ———————
54:5max—————™

g ——————94
& I=== 2

f+,g5 =
B7G Base
e’
708! All dimensions in mm S
(@)
[Mullard|
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HEPTODE
FREQUENCY CHANGER DK92
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HEPTODE
DK9 FREQUENCY CHANGER
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DK92

FREQUENCY CHANGER

HEPTODE

Page C3
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MINIATURE HEPTODE
FREQUENCY CHANGER DK
Miniature heptode, primarily intended as

frequency changer in battery-operated receivers, and suitable for A.V.C. It combines
a high conversion conductance for this type of valve with a low oscillator drive voltage.
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MINIATURE HEPTODE
FREQUENCY CHANGER
Miniature heptode, primarily intended as

frequency changer in battery-operated receivers, and suitable for A.V.C. It combines
a high conversion conductance for this type of valve with a low oscillator drive voltage.
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MINIATURE HEPTODE
FREQUENCY CHANGER D

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

FILAMENT

Suitable for d.c. operation from a series or parallel supply.

Series Parallel
Vi 1.3 14
13 24 25

CAPACITANCES

Ca_all
Cgy_all
Cgo_all
Cgs_all
Ca_g1
Ca_g2
Ca_gs
Cgr-g2
Cg1-g3
Cga_gs

AAA
HOWOOONDW®O
O WWahoo=

o —h

A

TYPICAL OPERATING CONDITIONS

*Va=Vp 64 85
Vs 0 0
Rgs 0 120
Rgs 18 33
Rey_t, 27 27
Ygs(approx.) 64 68
Vga(approx.) 35 35
Verr.m.s. 4.0 4.0
I 2.45 2.4
la 550 600
lg, 120 140
lga 1.6 1.5
lg, 85 85
gc g 275 300
ra 750 800
Vg (for 100 : 1 4.5 -6.5

reduction in g¢)

OSCILLATOR SECTION (With g, connected to f4)

Va=Vyp 64 85
Ve 64 64
Vs 0 0
\' 35 35
Ve +1.4 +1.4
lgs 1.7 1.7
8m(g1-g2) 600 600
Me1-ge 7.5 7.5

uAV
kQ<

ST

mA
pAV <

*Based on line voltages of 67.5 and 90V decreased by the negative

bias for the output valve.

()

[Mullard |
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

LIMITING VALUES

Vp max. (absolute) 110 \
Vp max. 90 4
Va max. 90 b4
pa Max. 150 mW
Vg, max, 60 Y
Pgs Max. 100 mW
Vgq max. 90 \4
Pes 30 mW
lx max. 26 mA
Rgg_t max. 3.0 MQ
Rg;_r max. 100 kQ
Vs max. (lgz=-+0.3pA) +1.0 v
Vgy max. (lg;=+40.3pA) 0

94

93 9

gl

/-

B7G Base

g5 1=

e 50 mmmax.
\
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.
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MINIATURE HEPTODE

FREQUENCY CHANGER DK96
Miniature heptode, primarily intended for use as a frequency

changer in battery operated receivers and suitable for a.g.c.
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.
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MINIATURE OUTPUT PENTODE

DL92

Output pentode with centre-tapped filament
for use in battery operated equipment.

FILAMENT

This valve is suitable for D.C. operation only.

Series V: applied across the two filament sections in series,
between pins 1 and 7. Vjg, referred to pin 1.
Parallel V; applied across the two filament sections in parallel,

Single Section

between pin 5 and pins 1 and 7 connected together.
Vg, referred to pin 5.

V; applied across one section of the filament only,

between pin 5 and either pin 1 or pin 7.

Series Parallel Single Section
Vi 2.8 1.4 1.4 \
I 0.05 0.1 0.05 A
MOUNTING POSITION Any
CAPACITANCES
Ca_gy <0.4 wpF
Cin 435 upF
Cout 6.0 (.L(J.F
CHARACTERISTICS
Filament Connection
Series Paralle!
Va 45 90 45 90 \
Vs 45 67.5 45 67.5 A
Ver -4.5 -7 -4.5 -7 \%
la 3.0 6.1 3.8 7.4 mA
lgs 0.7 11 0.8 1.4 mA
gm 1:1 1.42 1.15 1.57 mA/V
Ugi-g2 5.0 5.0 5.0 5.0
ra 100 100 100 100 kQ

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A”
AMPLIFIER

Series filament connection

Va 45 67.5 90 Vi
Vs 45 67.5 67.5 v
-4.5 -7 -7 \%
Iaf:) 3.0 6.0 6.1 mA
g2(0) 07 1 2 11 mA
a 8.0 5.0 8.0 k Q
Vin (r-Mm.S.) 35 5.5 55 V
out 50 160 235 mW
Diot 12,5 12 13 %
()
m DL92 1057-1
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DL92 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament
for use in battery operated equipment.

Parallel filament connection

Va 45 67.5 90 82 \4
Ve 45 67.5 67.5 82 \
- 4,5 -7 -7 -8.2 v
la(o) 3.8 7.2 7.4 10 mA
g2(0) 0.8 1.5 14 2:2 mA

a 8.0 5.0 8.0 5.5 kQ
Vinr.m.e.) 3.5 5.5 5.5 6.3 v

out 65 180 270 320 mW
Dot 12 10 12 13 %

Single section of filament

Va 62 82 v
' 62 82 A
Ve -5.6 -8.3 v
laco 3.8 5.0 mA
lgs(0) 0.8 14 mA
Re 12 12 kQ
Vm(r.m.s.) 46 66 V
Pout 91 192 mW
Dsot 10.5 12.3 %

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL
Series or parallel filament connection

Vi 67.5 76 90 \%
Ve 67.5 76 90 \
Ve -12 ~13.6 -16.5 Vi
laco) 2% 1.5 2% 1.5 2x2.0 mA
la (max. sig.) 2x5.6 2x7.0 2x8.4 mA
g2(0) 2x0.25 2x0.35 2x0.35 mA
lgs (max. sig.) 2x1.5 2x2.6 227 mA
Ra_a 10 9.0 10 kQ
Ving—g)r.m.s.) 17 20 23 Y
Pout 340 490 780 mW
Diot 5.0 5.5 6.0 %
|
LIMITING VALUES
Va max. 90 v
Pa Max. 0.7 w
Vgy max. 90 \
Pgz Max. 0.15 w
lx max. 12 mA
Rg;_t max. 2.0 MQ
()
[Mullard|
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MINIATURE OUTPUT PENTODE DL92

Output pentode with centre-tapped filament
for use in battery operated equipment.
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DL92 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament
for use in battery operated equipment.
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MINIATURE OUTPUT PENTODE DL92

Qutput pentode with centre-tapped filament
for use in battery operated equipment.
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DL92 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament
for use in battery operated equipment.
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MINIATURE OUTPUT PENTODE DL92

Output pentode with centre-tapped filament
for use in battery operated equipment.

o T
58 I s
g €
; 3
8
3
: §
g
Z> 3 g
<
“8sia
N wn
Sy
— W o N
f P22 5T
AN [T
\\ r \
. ‘( N
8 . ]
N 3
a X
N AY ‘
\\ T 8
i N 1 N
o~
lg ,E \ °§ \ -
\ 1
|
N 1 8
I Q
N 1
NN H
N t
N
<
\\
1'Cha Ol 9 P (4 Of
SULIA) UTA S v € [4 | O

ANODE CURRENT, SCREEN-GRID CURRENT, INPUT VOLTAGE AND
TOTAL DISTORTION PLOTTED AGAINST OUTPUT POWER WITH BOTH
SECTIONS OF FILAMENT IN PARALLEL. FOR USE WITH 90 V H.T. SUPPLY

ISSUE 2 N DL92 555-7



DL92 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament
for use in battery operated equipment.
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SUBMINIATURE TUNING INDICATOR DM70
Directly heated subminiature tuning indicator suitable for

use in mains or battery-operated receivers.

FILAMENT

Vi 14 A
g 25 mA

Notes on filament voltage supplies :—

Battery-operated receivers

The filament may be fed from a 1.4V battery or it may be connected
in series with the filaments of other valves in the receiver, provision
being made for a suitable shunting resistor if necessary. The
operating conditions indicate which filament pin should be con-
nected to the earthed side of the demodulator circuit.

Mains-operated receivers (V;=1.3V)

The filament may be fed from a 6.3V heater transformer provided
it is connected in series with a 2200, 1W, 59, resistor. If the
heater transformer has a centre-tap giving 3.15V, a series resistor of
82Q), 0.5W, 109, may be used.

If desired, the filament, shunted by a suitable resistor, may be
included in a series heater chain provided it also includes a current
limiting device.

With either form of connection in mains-operated receivers, pin 5
must be connected to the earth side of the demodulation circuit
for satisfactory operation.

VALVE CONSTRUCTION AND MOUNTING POSITION

This valve is a triode in which the grid is in the form of a plate
containing a tapered aperture. The anode is coated with fluorescent
material which is viewed through the grid aperture. The length, L,
of the fluorescent ‘‘ column ’’ observed through the grid aperture
decreases as the grid potential goes negative.

i

The valve may be mounted in any position, the direction of viewing
being indicated on the diagram of pin connections.

Direct soldered connections to the leads of this valve must be at
least 5 mm. from the seal and any bending of the valve leads must
be at least 1.5 mm. from the seal.
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DM70 SUBMINIATURE TUNING INDICATOR
Directly heated subminiature tuning indicator suitable for

use in mains or battery-operated receivers.

OPERATING CONDITIONS

Battery-operated receivers

Pin 4 Pin 5
earthed earthed
Vy 90 67.5 \
Va 85 60 \%
Vg 0 0 \'%
la 170 105 A
*L 11 10 mm
V¢ (for complete
extinction) -10 -7 \'
Mains-operated receivers (Pin 5 earthed)
Vi 110 170 250 \'
Ra 0.47 1.0 18 MQ
Ve 0 0 0 \%
la 105 110 105 uA
Bl 10 10 10 mm
V¢ (for complete
extinction) -15 -23 -34 \%

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

Notes on operation in mains receivers
(a) In order to reduce the possibility of hum it is recommended
that the anode be fed from the H.T. line by a series resistor, Ra,
as indicated in the operating conditions and not direct to the
screen grid of other valves in the receiver.
(b) The following filter is recommended for inclusion in the grid
circuit.

]

g7

R, is the load of the demodulator or the A.G.C. diode of the receiver.
In addition, in receivers having normal undelayed A.G.C. the
decoupling network R,, C, already exists and the only additional
component is the 6.8 MQ resistor. In receivers having delayed
A.G.C. it is necessary to control the DM70 from the demodulator
circuit. The decoupling network R,, C; is then added to the 6.8 MQ
resistor.

()
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SUBMINIATURE TUNING INDICATOR DM70

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.

LIMITING VALUES

Vi) Max, 450 \%
Vy max, 300 A
*Vy max. 90 v
Va min 45 \
*#py, max. (Va<<90 V) 25 mW
##p, max. (Va=200 V) 10 mW
lx max. 300 vA
Rg_r max. 10 MQ

*In circuits without anode series resistor.

**Values of p, max. for intermediate values of V, may be determined
by linear interpolation.

9341016
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DM70 SUBMINIATURE TUNING INDICATOR

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.
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SUBMINIATURE TUNING INDICATOR DM70

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.
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DM70 SUBMINIATURE TUNING INDICATOR
Directly heated subminiature tuning indicator suitable for

use in mains or battery-operated receivers.
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SUBMINIATURE TUNING INDICATOR

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.
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DM70 SUBMINIATURE TUNING INDICATOR

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.
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SPECIAL QUALITY DOUBLE TRIODE Esocc

Special quality double triode having separate cathodes, for
use in industrial equipment where stability of characteristics
and long life are required.

This data should be read in conjunction with the GENERAL NOTES—
SPECIAL QUALITY VALVES, which precede this section of the
handbook, and the index numbers are used to indicate where reference
should be made to a specific note.

HEATER

Suitable for series or parallel operation, a.c. or d.c. The heater is centre-
tapped and the two sections may be operated in series or in parallel with
one another.

Series Yn applied between pins 4 and 5
Parallel Vh applied between pin 9 and pins 4 and 5 connected together
Series Parallel
V! 12.6 6.3 \'
In 300 600 mA

The maximum variation of heater current at Vy = 6.3V or 12.6V is 4+5%.
In order to obtain a useful valve life with the heater fed from a parallel
source the absolute maximum variation of heater voltage should be 4 5%,.
With the heater in a series connected chain the absolute maximum
variation of heater current due to voltage fluctuations and component
tolerances should be <-+41.59%,.

MOUNTING POSITION Any

CAPACITANCES?®

TShielded Unshielded
Ca'—g’ 3.04-0.6 3.0 pF
*Cin 2.64+0.7 2.4 pF
Cout’ 30j;07 0.55 PF
S <0.23 <0.23 pF
Car—g” 3.040.6 31 pF
Cout” 3.540.7 0.45 pF
Car—a” 13404 145 pF
Cg'—g” <0.013 <0.013 pF
Ca’'—g” <0.065 <0.065 pF
*Ck—h 4.8 4.8 pF
Car—g’ <0.1 <0.1 pF

*Each section
tLength of screening can 70mm, inner diameter 22mm.
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E80cc SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTICS?® (each section)

Va-k 250 v
¥ 6.04-0.6 mA
Ry 920 Q
*gm 2.740.5 mA)Y
u 27
ra 10 k€2
rs mMin. 7.0 kQ
Vg (Ig = +0.3pA) <-1.3 \%
*~lg max. (Rg = 100k02) 0.5 nA
Cathode heating time 16 s
Cathode heating time max. 23 s
Cathode cooling time min. 13 s

*To allow for valve deterioration during life, circuits should be
designed to function with a valve in which one or more of these
characteristics have changed to the following values.

I <43 mA
gm =138 mA/V
< =1.0 uA

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER (each section)

With cathode bias

Vh Ra» 'a Rk Vout Vrjut)k Dh\f* Rxlf
(V) (k) (mA) (ke2) Vi (Vems) (%) (kD)
400 47 4.4 1.2 18.5 60 4.2 150
350 47 3.8 1.2 18.5 50 4.1 150
300 47 3.15 1.2 18.5 40 4.0 150
250 47 2.45 1.2 18.5 30 38 150
200 47 1.86 1.2 18.5 20 3.3 150
400 100 2.3 2.2 20 63 3.7 330
350 100 1.95 2.2 20 52 3.6 330
300 100 1.65 2.2 20 42 3.5 330
250 100 1.3 2.2 20 32 3.4 330
200 100 1.0 2.2 20 22 3.1 330
400 220 1.15 3.9 21 58 3.2 680
350 220 0.99 3.9 21 47 3.1 680
300 220 0.83 3.9 21 38 3.0 680
250 220 0.67 3.9 21 29 2.6 680
200 220 0.52 3.9 21 19 2.3 680

*Qutput voltage and distortion at start of positive grid current. At lower
output voltages the distortion is approximately proportional to the
output voltage.

tRg1 = grid resistance of following valve.
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SPECIAL QUALITY DOUBLE TRIODE ESOCC

BALANCE AND CUT-OFF CHARACTERISTICS

Vam) 250 250 \%
Ve 55 <17 v
la — 15 uA
Iu' ~ LL” <3.0 = mA
Ra 0 1.0 MO
Rk 0 920 Q
INSULATION
Between heater and cathode
Vi 6.3 %
Vi-k 120 v
Leakage current <12 A

LIMITING VALUES* (each section)

Vamy max. 600 vV
V., max. 300 \%
Pa Max. 2.0 W
I max. 12 mA
Fii (pk) Max. 150 mA
Tik(pk) Max. 30 mA
-V max. 200 Vv
lg max. 300 vA
ig(pk) Max. 30 mA
Rg—x max. 1.0 MQ
Vi k max. 120 \4
Rp—k max. 100 k€
Tpuih Max. 170 6

*igpr) <30mMA, max. duty cycle = 0.005, max. averaging time = 0.002s
tigpr) <2mA, max. duty cycle = 0.2, max. averaging time = 0.002s

SHOCK AND VIBRATION RATINGS

The E80CC can withstand vibrations of 2.5¢ and 50c¢/s for 96 hours and is
proof against impact accelerations of approximately 450g.

OPERATING NOTES

The hum voltage referred to either grid has a maximum value of 75uA,
measured with a grid resistor of 500k(, and an anode current of 1.5mA.

(@—
[Mullard]
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EBOCC SPECIAL QUALITY DOUBLE TRIODE

5110 222mm|
max

a! C]”

gll

71-5mm max —*

78:5mm max ———

hct k“ |
& BOA Buse

The bulb and base dimensions of this valve are in accordance with BS448, \
Section BYA.

()
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SPECIAL QUALITY A.F. AMPLIFYING
PENTODE
Special quality a.f. amplifying pentode for use in general

industrial applications where stability of characteristics
and long life are required.

ESOF

This data should be read in conjunction with GENERAL NOTES -

SPECIAL QUALITY VALVES which precede this section

of the

handbook, and the index numbers are used to indicate where reference

should be made to a specific note.

HEATER
Suitable for series or parallel operation a.c. or d.c.
‘ Vit
In

MOUNTING POSITION

Cin
Cout
Ca—gl
Cyi-h
Ch—k

CHARACTERISTICS3
Va-x
Veg—x
22—k

Tla
\ Tle2
[ Tgm
Fa
ra Min.
Ugl-g2
*Rey Max.
T-lg1 max. (Rgz = 100kQ)
Vglﬁk for l,< ZogLA

*Measured with Rg; = 0Q, f = 0 to 10kc/s.

CAPACITANCES? (measured with an external shield)

6.3
300

The maximum variation of heater current at V, = 6.3V is +15mA.

Any

\%
mA

In order to achieve a useful life with the heater in a series connected
chain the absolute maximum variation of heater current due to voltage
| fluctuations and component tolerances should be < +1.59%,.

pF

mpF
mpF
pF

1To allow for valve deterioration during life, circuits should be designed
to function with a valve in which one or more of these characteristics

have changed to the following values.

- 2.0 mA
oo 350 uA
gm 1.2 mA/V
—lg1 02 y,A
(R
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' SPEOIAL QUALITY A.F. AMPLIFYING
PENTODE

OPERATING CONDITIONS
As r.c. coupled a.f. amplifier

vb Ra Rg2 Rgl Rk |;1 Ig‘z Vuul VumT Dtot . Rgl*
V) (kQ) M) MQ) (kQ) (MA) (@A) Vin (Vems) (%) (kQ)
400 220 12 1.0 1.0 137 280 200 40 0.9 680

300 220 1.2 1.0 12 098 200 190 30 1.1 680
250 220 1.2 1.0 15 08 170 175 25 1.4 680
200 220 1.2 1.0 18 061 130 165 20 1.6 680
100 220 10 9.0 33 029 70 120 80 1.7 680
*Grid resistor of following valve.
1Output voltage measured at the start of positive grid current.
As an electrometer pentode
Vn 4.5 \
Va 40 \
Vs 0 \
Vo 40 \
el -2.15 \'
la 40 uA
lga 9.0 uA
la1 < 1010 A
Ry 0 Q
gm 140 pAlV
m 22 <~
INSULATION
Between heater and cathode
Vh 6.3 \
Vi 120 \%
Leakage current <12 uA

SHOCK AND VIBRATION RATINGS

The E80F can withstand vibrations of 2.5g and 50c/s for 96 hours and is
proof against impact accelerations of approximately 300g.

LIMITING VALUES* (absolute ratings)

Va(b) max. 600 v
Va max. 300 \%
Pa Max. 1.3 w
Vez(b) max. 600 \
Vga max. 200 \Y;
Pg2 Max. 400 mW
—Vg3 max. 100 \
~Vg1 max. 100 \%
I max. 9.0 mA
Rg1—jc max. See page C7
Vh-x max. (cathode positive) 120 \%
Vn-x max. (cathode negative) 60 \"
Ry-x max. 20 kQ
Tbu:b max. 170 oC
()
[Mullard]
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SPECIAL QUALITY A.F. AMPLIFYING E80F
PENTODE

OPERATING NOTE

The hum voltage referred to g1 has a maximum value of 5uV with a grid
leak of 1MQ at 50c/s with one side of the heater earthed.

- 22-2
max
. /\
o) X
Koo %\ 8 :
o o E 2
S o O 93 ﬁ ©
©
g2 g1
BOA Base UUU UU
4747 All dimensions in mm
The bulb and base dimensions of this valve are in accordance with BS448,
Section B9A
()
[Mullard]
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SPECIAL QUALITY
DOUBLE TRIODE E cc
Special quality double triode with common cathode

for use in computers where stability of character-
istics and long life are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES, which precede this section of the handbook,
and the index numbers are used to indicate where reference should
be made to a specific note.

HEATER
Suitable for series or parallel operation, a.c. or d.c.
Vil 6.3 v
In 400 mA

The maximum variation of heater current at V, = 6.3V is -=20mA. In order
to achieve a useful valve life with the heater in a series connected chain the
absolute maximum variation of heater current due to voltage fluctuations and
component tolerances should be < +1.5%.

CAPACITANCES? (measured without an external shield)

-
Minimum  Average Maximum

*cog 2.0 2.5 3.0 pF

*Cin 2.9 34 3.9 pF
Cout” 300 400 500 mF
Cont® 250 350 450 mF
Cg'-h — — 300 mpF
Cg"—n — — 150 mpF
Caig¥ — — 1.4 pF
Cg'—g” — — 220 mpF
Ca'—g” — — 150 mpF
Car—g’ — — 350 mpF
Ck—h p— 6.5 — PF

*Each section

CHARACTERISTICS? (each section)
Va 100 \
Ia 8.5 mA
Vg -2.1 A
gm 6.0 mA/V
©w 27
Rk 0 Q
(-
[Mullard]
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SPECIAL QUALITY
E occ DOUBLE TRIODE

CHARACTERISTIC RAMNGE VALUES FOR EQUIPMENT DESIGN %=

Initial End
Average range of life*
Anode current (each section)
at Vy = 100V, Vg = 2.1V 85 45to125 — mA
at Vi, = 150V, Ry = 20kQ
Vg = 0V, Rg = 47kQ — 50to 6.2 4.5 mA
at Vp = 150V, Ry = 20kQ
Vg = -10V, Rg = 47kQ — <100 100 uA
Mutual conductance (each section)
at Va-x = 100V, Vg = OV
Ri = 2500 (decoupled) 6.0 45to 7.5 3.0 mA/V
Balance (Vg'~Vg”)
at Vp = 150V, Ry = 20kQ
Rg = 47kQ, la = 100p.A — <2.0 2.0 \'
Negative control-grid current
(each section)
at Va—x = 100V, Vg_e = OV
Rx = 250Q — <0.2 1.0 uA
INSULATION Initial End .
range of life*
Between heater and cathode measured at
Vn-x = 100V (cathode positive),
Rim = 1MQ
Leakage current <15 30 uA
Between any two electrodes
measured at 300V >100 20 MQ

*To allow for valve deterioration during life, circuits should be designed to
function with a valve, any characteristic of which has reached the stated
end of life value.

()
Mullard
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SPECIAL QUALITY Occ
DOUBLE TRIODE E9

LIMITING VALUES! (absolute ratings) each section

Van, max. 600 \
Va max. 300 \%
Pa Max. 2.0 \%
lx max. 15 mA
*ik(pk) Max. 75 mA
-V max. 100 \
*—Vg(pk) MaX. 200 \
4+ Vg max. 0 \'
lg max. 250 nA
*ig(pk) Max. 1.0 mA
Rg-x max. (cathode bias) 1.0 MQ
Rg-x max. (fixed bias) 500 kQ
Vh-x max. 100 "
Thuin max. 170 °C

*Max. averaging time = 10ms.

OPERATING NOTES

For stable operation it is advisable to restrict the cathode to heater resistor
to values less than 20kQ. The E90CC is not intended for applications
which are critical with regard to microphony or hum.

max

67:5max ——— =

B7G Base

[4_—_ 60-5max ——]

5770 All dimensions in mm n” ” ““

The bulb and base dimensions of this valve are in accordance with BS448,
section B7G.

Mullard
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SPECIAL QUALITY DOUBLE TRIODE E92CC

Special quality double triode for use in computers where
stability of characteristics and long life are required.

This data should be read in conjunction with GENERAL NOTES -

SPECIAL QUALITY VALVES, which precede this section of the

handbook, and the index numbers are used to indicate where reference
should be made to a specific note.

HEATER
Suitable for parallel operation a.c. or d.c.
V! 6.3 \"
In 400 mA
The maximum variation of heater current at Vy — 6.3V is - 20mA
MOUNTING POSITION Any
CAPACITANCES®
Average Minimum  Maximum
Ca” g~ 2.2 1.8 2.6 pF
*Cin @ 2.2 .0 pF
Cout” 0.32 0.22 0.42 PF
Ca’g’ 21 17 2.5 pF
Cout’ 0.38 0.28 0.48 pF
Ca’-u” — — 2.0 pF
Cgr—g” — — 0.29 pF
*Each section
CHARACTERISTICS? (each section)
Va 150 \
I 8.5 mA
Vg -1.7 \
gm 6.0 mA/V
Fa 75 kQ
[ 45
Ry 0 Q
P o +150V

ll=5-5 £0-4mA

—0
/77
‘ o -100V
4939 Fig.|
()
[Mullard|
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E92cc SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Initial End
Average range of life*
la (Va = 150V, Vg =-1.7V) 8.5 4.5 to 12.5 — mA
gm (Va—x = 150V, Ry = 200Q) 6.0 45to0 7.5 — mA/Y
la (Vi = 150V, Vg = -10V,
Ra = 20kQ, Rz = 47kQ — <100 100 A
Vg ~ Vgo (V) = 150V, I, = 100uA,
Ra = 20kQ, Ry = 47kQ) — <210 2.0 \
—lg (Va = 150V, Vgz = -1.7V) — <0.2 1.0 A
INSULATION Initial End
range of life*
Leakage current. Measured at Vy i
= 100V (cathode positive),
Riim = 1.0MQ <15 30 pA
Insulation between any
two arbitrary electrodes =100 SRS 20 MQ

*To allow for valve deterioration during life, circuits should be designed to
function with a valve in which one or more of the characteristics have
changed to the end of life values.

LIMITING VALUES! (absolute ratings) each section

Vam, max. 600 A
Va max. 300 \
Pa Max. 2.0 %%
-+Vg max. 500 mVY
-V max. 100 N
T-Vgpx) Max. 200 v
I max. 15 mA
Tikpk, Max. 75 mA
lg max. 250 uA
Tigpk, max. 1.0 mA
Rg k max. (self bias) 1.0 MQ
Rg x max. (fixed bias) 500 k€
Vi x max. 100 v
T|,|.n, max. 170 °C

TMaximum duration - 10ms

OPERATING NOTE

The E92CC will maintain its emission capabilities after long periods of
operation under cut-off conditions. It is not intended to be used in
circuits critical with regard to hum, microphony or noise.

(-
[Mullard]
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SPECIAL QUALITY DOUBLE TRIODE E92cc

max

X
O X
| " o
g g r £
o 2
N~
© ©
kh h B7G Base l l

SZET0 All dimensions in mm

The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G.

()
[Mullard |
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SPECIAL QUALITY
OUTPUT PENTODE EI30L

Special quality high slope output pentode intended for general industrial
applications.

This data should be read in conjunctionwith GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the
index numbers are used to indicate where reference should be made to a
specific note.

HEATER

Suitable for parallel operation, a.c. or d.c.

1
Vh 6.3 v

Ih 1.7 A

The maximum variation of heater voltage at I =1,7A is +5%.

h

CAPACITANCES2
S 35 pF
17
cout By
ca-gl <2.0 pF
CHARACTER:[STICS3

v 250 v
a

ng 150 \%

v -15.5 v
gl

I 100 mA
a

Ig2 4.0 mA

g 27.5 mA/V
m

6.5

”gl—gZ

T 10 kQ
a
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OPERATING CONDITIONS AS CLASS 'A' AMPLIFIER

<

a

!

g2
gl
a

in(r.m.s.)

o W<

2(0)

To2(0)

P
out

Dtot

OPERATING CONDITIONS AS CLASS 'AB' AMPLIFIER - PUSH-PULL

v
a

Vao

Vi

Roa

Vin(r .m.s.)
Ia.(o)

Te2(0)

Pout

Dtot

Ia(ma.x.sig.)

Ig2(max.sig.)
RATINGS (ABSOLUTE MAXIMUM SYSTEM) ™
v max.
a(b)
V_ max.
a

Vg2 max.

=Y max.
a(pk)

+ max.
Va(pk)

p, max.
Pa+ g2 max,
| v max.

‘ g2(b)

DECEMBER 1965 S

250 v
150 v
-15.5 v
2.7 kQ
3.82 v

100 mA
4.0 mA
I1.5 W

10 %
300 v
150 v
-17 v
1.6 kQ

9.0 v

2% 80 mA
2% 2.5 mA
60 w

5 %

2% 182 mA
2X 22 mA
2.0 kv

900 v
250 v
2,0 kv

8.0 kv
27.5 w
27.5 W
550 v
Page D2




SPECIAL QUALITY
OUTPUT PENTODE EI30L

P _ max. 5.0 w
g2
-V . max. 150 v
gl
+V _ max. 15 v
gl
_pgl max. 0.1 w
R . max. 0.5 MQ
gl
Ik max. 300 mA
*i, max. 1.5 A
k(pk)
ek
i k) max. 4.6 A
vh—k max. (cathode negative) 100 v
Vh—k max. (cathode positive) 200 v
*Max. duration 4ms, T max. =150mA.
**Max. duration 1.5us, Ik max. =14mA,
B4678 39.7
—max |
a 9-1?__
a
X
Xo
EE
9 [ S
oy
kg h b U U U
Octal Base
CT2 Top Cap
All dimensions In mMm max
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SPECIAL QUALITY
OUTPUT PENTODE EI30L

E130L 4458 1]:200
a
Igg
(mA)
Iq
_____ - Igz
1000
800
7
i K
v _H
A
5 4
| AO
[ y
600
4
y
V4 y
</
SA T
O 400
/
%
‘ y,
%
Y4 200
P
l' I'
50V
s VO=V92-150 P I |
o ] q]—ﬂ- P
= S |
o | TP | |1010V (0]
20 -Vg (V) 15 10 5

ANODE AND SCREEN CURRENTS PLOTTED AGAINST
CONTROL-GRID VOLTAGE WITH ANODE AND
SCREEN VOLTAGES AS PARAMETERS

