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TECHNICAL HANDBOOK SERVICE 

PREFACE 

In order that you may obtain the maximum benefit from your Mullard Technical 
Handbook, 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. 

~'\ 

k~"` 

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 complete 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 

~ ^1 of each Handbook. 
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IYXullard 

PREFACE Page t 



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Handbook congested with out-of-date information.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 undertake 
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.I. 

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 

r"'~ 

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. 
or Date 

Type Pages 
No. 

Issue No. 
or Date 

Type 
No. 

Pages 

Sept 67 Preface 4 Receiving and Amplifying 
~~ Oct 67 General Index Vol. 2 3 Valves (Maintenance Types)—contd. 

Receiving and Amplifying Sept 60 E182CC D1-D2 
Valves (Maintenance Types) Oct 59 D3 

2 AZ31 2 Oct 59 C1-C2 

Apr 60 CCH35 D1 July 64 C3-C4 

3 DAF91 4 Oct 63 E186F D1-D4 

Sept 61 DAF96 D1—D3 Oct 63 C1 

1 DCC90 2 Feb 63 E188CC D1-D4 

1 DF91 2 July 64 C1-C6 

2 DF96 2 Oct 63 E280F D1-D2 

3 DK91 4 Jan 64 D3 

Feb 60 DK92 D1—D2 July 63 E288CC D1-D2 

2 DK96 2 4 EA76 2 

'~ 2 DL92 4 2 EAF42 2 

2 DL94 4 2 EBC33 2 

Sept 61 DL96 D1—D3 Nov 58 EBC41 1 

2 DM70 4 2 EBF80 4 

Apr 59 

Mar 61 

E80CC 

E80F 

D1—D4 

D1—D2 

Apr 65 

July 63 
June 61 

EC86 
EC88 
EC90 

D1-D2 
D1-D2 
D1-D2 

Apr 59 D3 
July 61 EC91 D7-D2 

Sept 62 E80L D1—D4 4 ECC32 2 
Dec 58 E83F D1—D3 1 ECC33 2 
Sept 59 E90CC D1—D3 1 ECC35 2 

Apr S9 E92CC D1-D3 1 ECC84 4 

Dec 65 E130L D1-D3 May 62 ECC86 D1-D2 

~1 Dec 65 C1-C6 July 61 ECC91 D1-D2 

Mar 60 E180CC D1-D3 Nov 62 ECC189 D1-D2 

OCT. 1967 (Suppl. Issue 2/2) 



Mullard Technical Handbook 

GENERAL INDEX TO VOLUME TWO 

Issue No. Type 
or Date No. 

Pages 

Receiving and Amplifying 
Valves (Maintenance Types)—contd. 

May 60 ECH35 D1—D3 

2 ECH42 4 
Dec 65 ECH81 D1—D4 
Dec 65 C1—C12 

1 ECL83 4 
EF36 (obsolete) 
EF37A 

Feb 60 3-4 

May 60 EF39 

Dec 58 ~ EF40 
E F41 

Dec 58 EF50 
1 EF55 

Mar 60 EF83 
Feb 60 EF89 

Feb 60 

Mar 61 EF97 
July 60 EF98 

May 62 EH90 
May 62 

2 EL33 

Jan 64 EL34 

Apr 62 
tan 60 

Jan 60 

4 EL37 

3 EL38 
2 EL41 

Dec 58 EL42 
3 EL81 

Jan 64 EL84 

Feb 61 

Feb 61 
Aug 64 

2 EL85 

Oct 60 EL86 

Dec 58 1-2 

D1—D2 

2 

2 
2 

D1—D2 

D1—D2 
C1—C6 

D1—D2 
D1—D3 

D1—D2 
C1—C8 

2 

D1—D2 
D3—D4 

D5 

C1—C14 

4 

4 

4 

1 
2 

D1—D2 
D3—D4 

C1—C16 

C17—C18 

4 

D1—D3 

OCT. 1967 (Suppl. Issue 2/2) 

Issue No. Type 
or Date No. 

Pages 

Receiving and Amplifying 
Valves (Maintenance Types)—contd. 

May 62 EL91 D1—D4 
May 62 C1—C9 

Feb 60 EL821 D1—D2 
Feb 64 EL822 D1—D2 

2 EM34 2 

May 62 EM84 D1—D2 

Nov 58 C1 

7 EY51 2 
3 EY84 8 

3 EZ35 2 
Nov 58 EZ40 D1 

2 EZ41 2 

Aug 59 EZ81 D1—D2 

Aug 59 C1—C6 

2 GZ30 2 
2 GZ32 2 
1 GZ33 2 
2 GZ34 6 

Oct 58 GZ37 D1—D2 
June 60 M8080 D1—D6 
June 60 M8081 D1—D6 
May 62 M8082 D1—D2 
Apr 60 D3—D6 
May 62 C1—C9 
Apr 60 M8091 D1—D4 
Sept 59 C1—C6 
June 60 M8212 D1—D6 
May 66 C1 

May 62 M8248 D1—D6 
1 PABC80 1 

July 63 PC97 D1—D2 
2 PCC84 4 
1 PCL83 4 

Aug 60 PL81 D1—D2 
2 PL82 2 
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Mullard Technical Handbook 

GENERAL INDEX TO VOLUME TWO 

Issue No. Type Pages 
or Date No. 
Receiving and Amplifying 

Valves (Mointenonce Types)—contd. 

Issue No. Type 
or Date No. 
Cathode Ray Tubes 
(Maintenance Types)—contd. 

Poges 

May 62 PY33 D1—D2 Aug 60 AW43-88 D1—D4 
Mar b0 PY82 D1—D2 Aug 60 AW43-89 D1—D4 

2 UAF42 2 Feb 62 AW47-91 D1—D4 

Dec 58 ~ U641 
UBC41 

2 1 AW53-80 
Aug 60 AW53-88 

4 
D1—D4 

1 UBC81 4 Aug 60 AW53-89 D1—D4 
2 UBF80 4 BE 
2 UCH42 4 Sept 67 D1—D5 

P'1 1A UCL83 1-2 
~D13-19GM 

1 3-4 
GP 

2 UF41 2 BE 

3 UL41 2 Sept 67 1 D13-21GM D1—D6 

2 UY41 2 ~ GP 

Dec 65 YL1000 D1—D7 D 67-5 

Dec 65 C1—C6 
4 DG7-5 

DP7-5 
2 

1 6AL5 3 
D B7-6 

1 6U8 4 4 DG7-6 2 
Apr 61 5636 D1—D6 ~ D P7-6 
Apr 61 5718 D1—D6 D B10-78 

Apr 61 5899 D1—D6 Dec 60 DH10-78 
DP10-78 

D1—D5 

Apr 61 5902 D1—D6 
Dec 60 C1—C3 

~~ Dec 65 6080 D1—D3 Mar 59 DG7-36 D1—D2 
Dec 65 C1 

Mar 59 C1—C3 
Mar 61 6205 D1—D6 Oct 59 DG13-34 D1—D3 

Cathode Ray Tubes 
(Maintenance Types) 

Dec 60 ~ DH13-78 
DN13-78 D1—D4 

tan 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 M W 53-20 4 

Aug 67 AW43-80Z D1—D3 Jan 61 MW53-80 D1—D4 

^\ 
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R.F. PENTODE 
Short-grid base pentode primarily intended 
for use as r. f. amplifier. 

6AU6 

HEATER 

Suitable for series or parallel operation 

Vh

Ih 

V 
300 mA 

6.3 

MOUNTING POSITION Any 

CAPACITANCES 

Pentode connected Shielded Unshielded 

din 5.5 5.5 pF 

bout 5.0 5.0 p F 

Ch_Al ,0.003 <0.003 pF 

Triode connected 

din 3.2 3.2 pF 
bout 8.5 1.2 pF 

ca'-g1 2.6 2.6 p F 

CHARACTERISTICS 

Pentode connected 

Va 100 

Vgs 0 

Vsz 100 

250 

0 
125 

250 V 

0 V 
150 V 

Vgi -1.0 -1.0 -1.0 V 
la 5.0 7.6 1 0.6 mA 

Iga 2.1 3.0 4.3 mA 

$m 3.9 4.5 5.2 mAjV 

ra 0.5 1.5 1.0 MS2 

Vgi(h = 10uA) -4.2 

Triode connected ($2 and g3 connected to a) 

Va

VII
la
gt,l
r~, 

ll 

-5.5 -6.5 V 

250 V 

-4.0 V 
12.2 mA 

4.8 mAjV 
7.5 kS2 

36 

ISSUE 1 6AU6 158-1 



6AU6 R.F. PENTODE 

Short-grid base pentode primarily intended 
for use as r. f. amplifier. 

LIMITING VALUES 

Pentode connected 

Vy~b~ max. 550 
V~ max. 300 
p, max. 3.0 
VgZ ~b ~ max. 300 
Vg2 max. 150 
pg2 max. 650 

~-Vgl max. 0 
—Vgl max. 50 
Vh_k max. 100 

Triode connected 

Va~bi max. 550 
Va max. 250 
py max. 3.2 

-~Vgl max. 0 
—Vgl max. 50 
Vh_k max. 100 

4750 

a 

93,5
91 

93.5

ISSUE 1 

h 

B7G Base 

19mm 
' — maxim 

x 
0 

E 
u~ 

2 r; 
v 

V 
V 

W 
V 
V 

mW 
V 
V 

V 

V 
V 

W 
V 
V 
V 

x 
a 
E 

E 
E 

v 
u7 
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R.F.. PENTODE 
Short-grid base pentode primarily intended 
for use as r.f. amplifier. 

6AU6 

6AU6 4703 I 
  (m A) 

Va=250V 
V93=0 V 
1. V92=150V 
2 v92=100V 
a V92=50V 

I92 

I 
2 

2 

_~ 
3 

16 

12 

8 

a 

O 

V91(V) -6 -4 -2 O 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL-
GRID VOLTAGE WITH SCREEN-GRID VOLTAGE AS PARAMETER 
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6AU6 R.F. PENTODE 

Short-grid base pentode primarily intended 
for use as r. f. amplifier. 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER V~., 100V 
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R.F. PENTODE 
Short-grid base pentode primarily intended 
for use as r. f. amplifier. 

6AU6 

v 
r v 

o EN 

0 

0 
0 
v 

0 
0 

0 
0 
N 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER Vs$ = 150V 
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4708 

R.F. PENTODE 
Short-grid base pentode primarily intended 

for use as r.f.amplifier. 

6AU6 

—4 —2 

i~i

9m 

ImA~V) 

5 

4 

3 

2 

O 

O 

MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE 
WITH SCREEN-GRID VOLTAGE AS PARAMETER 
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R,F. PENTODE 
Short-grid base pentode primarily intended 
for use as r.f. amplifier. 

6AU6 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-

GRID VOLTAGE AS PARAMETER WHEN TRIODE CONNECTED 
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R.F. PENTODE 

High slope pentode primarily intended for 

use as r. f. or i.f. amplifier. 

6CB6 

HEATER 

Suitable for series or parallel operation 

Vh
Ih 

6.3 V 
300 mA 

MOUNTING POSITION Any 

CAPACITANCES 

cin

Cout 

ce—si 

CHARACTERISTICS 

Shielded Unshielded 

6.5 6.5 pF 
3.0 1.9 pF 

<0.01 <0.02 pF 

Va 200 V 

Vs3 0 V 
Vsz 150 V 
Vgl —2.2 V 

Ia 9.5 mA 

Igz 2.8 mA 

re 600 kS2 

gm 8.0 mAJV F--

Vgl(IB = 10µA) —8.0 V 

LIMITING VALUES 

Ve~n~ max. 
Va max. 

pa max. 

Vgz ~b ~ max. 

Vgz max. 

pgz max. 

Vh _ k max. 

Vh—k~pk~ max. 

DECEMBER 1963 

550 V 

300 V 

2.0 W 

300 V 

150 V 

500 mW 

100 V 

200 V 
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6CB6 R.F. PENTODE 

High slope pentode primarily intended for 
use as r.f. or i.f. amplifier. 

~4694~ 

93~s 
91 

92 k 

91 

kh h 

DECEMBER t963 

h 

92 

93S 

B7G Bgse 
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TRIODE PENTODE 

Combined triode and high slope r.f. pentode with 
separate cathodes. Primarily intended for use as a 
frequency changer at frequencies up to 220Mc1s. 

6U8 

HEATER 
Vh
Ih

6.3 V 
450 mA 

MOUNTING POSITION Any 

CAPACITANCES 

Cap—at 

Cap_Bt 

CBP—at 

CBp_gt 

Shielded 
0.018 
0.0035 
0.1 
0.0025 

Unshielded 
0.07 
0.008 
0.11 
0.003 

pF 
pF 
pF 
pF 

Pentode section 

ca_B~ <0.006 <0.01 pF 
Cln 5.0 5.0 pF 
can, 3.5 2.6 pF 
Ckp h 3.0 3.0 pF 

Triode section 

Cx -kih 1.0 0.4 p F 
Cg_k..h 2.5 2.5 pF 
Ca_B 1.8 1.8 pF 
CkLh 3.0 3.0 pF 

CHARACTERISTICS 

Pentode section 

Va

VBz 
la
IBz 
Vg1 —0.9 V 
g,,, 5.2 mA V 
ra 400 kS2 
rxsi_Bz 35 
VB ~ (la = 10uA) —10 V 

Triode section 

Va
la
VB
$m 

'A 

Y;~ 

ISSUE 1 

~1 
Ml`ulla/rJd

V 

250 V 
110 V 
10 mA 
3.5 mA 

150 V 
18 mA 
—1.0 V 
8.5 mA!V 
40 

5.0 kS2 
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6U8 TRIODE PENTODE 

Combined triode and high slope r.f pentode with 
separate cathodes. Primarily intended for use as a 
frequency changer at frequencies up to 220Mc s. 

TYPICAL OPERATING CONDITIONS 

As a frequency changer 

V„ 170 200 250 V 
Rg2 30 45 70 kS2 
Rgl 1.0 1.0 1.0 Mil 
Vgl 0 0 0 V 
la 4.7 4.9 5.2 mA 
1g2 2.0 1.9 1.9 mA 
Vosc~r.m.a.~ 3.0 3.0 3.0 V 
Igl 3.7 3.7 3.7 µA 
gc 1.65 1.8 1.9 mA V 

Triode section as an oscillator 

V ~ 170 200 250 V 
Rn 20 20 20 kit 
R~_ k 20 20 20 kit 
la 3.3 4.1 5.7 m A 
Ig 160 160 160 uA 
V„yc,~.~,y., 
gm (eff.) 

3.0 
2.8 

3.0 
3.2 

3.0 ~ V 
4.0 mA; V 

LIMITING VALUES 

Pentode section 

Va~bi max. 550 V 
Va max. 300 V 
pa max. 2.8 W 
Vg2jb ~ max. 550 V 
Vg2 max. 300 V 
pg2 max. 500 m W 
I k max. 20 mA 
Rgl _ k max. 1.0 Mil 
Vet Qgi = +0.3µA) -1.3 V 
Vh_ k max. (cathode negative) 90 V 
Vh_ k max. (cathode positive) 90 V 

Triode section 

Vaib~ max. 
Va max. 
p8 max. 
I k max. 
Rg_ k max. 
Vn_k max. (cathode negative) 
Vh_ k max. (cathode positive) 

550 V 
300 V 

2.7 W 
20 m A 
1.0 M i2 
90 V 
90 V 

Rh _ k max. 20 kid 

ISSUE 1 6U8 757-2 



TRIODE PENTODE 

Combined triode and high slope r.f. pentode with 
separate cathodes. Primarily intended for use as a 
frequency changer at frequencies up to 220Mc1s. 

6U8 

3222 

ap at 

92 
91 

kp,g3 5 h h kt 

92 
9t 

9i 

h 
h ap 

at gt 

B9A Base 

ISSUE 1 

-~-I 2 2 2 m m 
max 

kP,93.s E x
0 

°' E 
kt 

E 
Eo 
~E 
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6U8 TRIODE PENTODE 

Combined triode and high slope r.f. pentode with 
separate cathodes. Primarily intended for use as a 
frequency changer at frequencies up to 220Mc~s. 
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SPECIAL 6ZUALITY R.F. PENTODE 

Special quality subminiature r.f. pentode for use in equipment 
where high ambient temperatures, mechanical vibration and 
shocks are unavoidable and where statistically controlled major 
electrical characteristics are required. 

5636 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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 
V„1
I„ 

6.3 V 
150 mA 

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

CAPACITANCES (measured with external shield) 
~a-gl 

Ca g3

~ql-g3 

~in~gl~ 

~in~g3~ 

cnnt 

CHARACTERISTICS; 
Va
Vga 
Vg2 

Vgl 
la
Ig2 

$mlgl-a~ 

$m(g3-a~ 

ilgl-g2 
Rk
Vgl (la <100uA) 
Vg3 (la <100µA) 

must 
leads 

<20 mpF 
<1.1 pF 

<150 mpF 
4.0 pF 
3.7 pF 
3.4 pF 

100 V 
0 V 

100 V 
—1.4 V 

5.3 mA 
4.1 mA 
3.2 mA/V 
1.15 mA/V 
25 E-
0 S2 
—7.5 V 
—8.0 V 

LIMITING VALUE&~ (absolute ratings) 
Vii max. 6.6 V 
Vn min. 6.0 V 
Va~n~ max. 330 V 
Va max. 165 V 
pa max. 550 mW 

+Vg3 max. 30 V 
Vg21b~ max. 310 V 
Vg2 max. 155 V 

450 mW 
7.0 mA 
0 V F—

pg2 max. 
I KZ max. 

4-Vgl max. 
—Vgl max. 55 V 
Ik max. 16 mA 
V~,_.~~ max. 200 V 
Rgl_k max. 1.1 MS2 
Maximum acceleration (continuous operation) 2.5 g 
Maximum shock (short duration) 500 g 
T~,„u, max. 220 °C 

APRIL 1961 (1) Page D1 



5636 SPECIAL 6lUALITY R.F. PENTODE 
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5636 SPECIAL 61UALITY R.F. PENTODE 

g3 

9 1

kh h 

5325 

92

B6D/F Base 

All dimensions in mm 

93-1016 
2

5
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 t
o

 2
8
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The bulb and base dimensions of this valve are in accordance with B5.448. 
Section BSD/F. 
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5636 SPECIAL bBUALITY R.F. PENTODE 
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HALF-WAVE RECTIFIER 

High voltage directly heated half-wave rectifier with wired-in 

comiections, particularly suitable for use in the e.h.t. supply 

of oscilloscopes. 

FILAMENT 

5642 

Vf 1.25 V 

If 200 mA 

CAPACITANCE 

ca-f 600 mpF 

TYPICAL OPERATING CONDITIONS ~ 

Sine wave input 

Vin(rms) 3.6 kV 

Ia 250 µA 

Rlim 470 ld3 

$ C 0.02 µF 

Vout 4.5 kV 

DESIGN CENTRE RATINGS 

Sine wave input 

P.I.V. max. 10 kV 

Ia max. 250 µA 

ia(pk) max. 1.5 mA 

$ C max. 0.02 µF 

Rlim min. 470 kSt 

Pulse input 

P.I.V. max. IO kV 

Ia max, 250 µA 

* ia(pk) max. 5.0 mA 

C max. 0.002 µF 

* Duty factor max. = 15 %, tp max,= 10 µs. 

$ 50 c/s supply 

SEPTEMBER 1963 

~1 ~~t~~~
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All dimensions in mm 
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HALF-WAVE RECTIFIER 5642 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 

SEPTEMBER 1963 
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SPECIAL 61UALITY U.H.F. TRIODE 
Special quality subminiature medium-u triode for use as 57' 
an oscillator at frequencies up to SOOMc/s in equipment 
where high ambient temperatures, mechanical vibration and shocks are unavoidable 
and where statistically controlled major electrical characteristics are required. 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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 

V„1
I i; 

6.3 V 
150 mA 

MOUNTING POSITION Any 

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

CAPACITANCES" (measured without external shield) 

c=~-~ 
c;,, 
c~„~ 

CHARACTERISTICS' 

1.3 pF 
2.3 pF 

800 mpF 

V;, 100 V 
V~ -1.3 V 
11 8.5 mA 
g,,, 5.8 mA/V 
r~ 4.7 kS2 

27 
R~; 0 12 
V~(I~ G100uA) -7.0 V 

LIMITING VALUES4 (absolute ratings) 

V„ max. 6.6 V 
V~, min. 6.0 V 
Va~b~ max. 330 V 
Va max. 165 V 
p;, max. 900 mW 

-♦-V~ max. 0 VF-
-Vg max. 55 V 
la max. 22 mA 
h max. 5.5 mA 
Re_~z max. 1.2 MS2 
V„_k max. 200 V 
Maximum acceleration (continuous operation) 2.5 g 
Maximum shock (short duration) 500 X 
Ti,,,ib max. 220 °C 

APRIL 1961 (1) 
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5718 SPECIAL 61UALITY U.H.F. TRIODE 

15604 

kh h 

h 

NC 

NC 

9 

88D/F Base 

k 

All dimensions in mm 

9.3 to 10.16 
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C ~•~ 
The base and bulb dimensions of this valve are in accordance with BS.448, 

Section B8D~F. 
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SPECIAL 61UALITY U.H.F. TRIODE 5718 
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5718 SPECIAL 61UALITY U.H.F. TRIODE 
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SPECIAL @UALITY VARIABLE-MU 
R.F. PENTODE 
Special quality subminiature variable-mu r. f. pentode for use in 
equipment where high ambient temperatures, mechanical vibration and shocks are un-
avoidable and where statistically controlled major electrical characteristics are required. 

5899 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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 
V},1 6.3 V 
In 150 mA 

MOUNTING POSITION Any 

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

""" must be at least 1.5mm from the seal. 

CAPACITANCES2 (measured with an external shield) 

c~-gl 
din 
bout 

CHARACTERISTIC53

V~ 
Vg2 
Vgl 
la
Igz 
$m 
ra
Rk

<15 mpF 
4.3 pF 
3.4 pF 

100 V 
100 V 
-1.1 V 

7.2 mA 
2.0 mA 
4.5 mA~V 

>175 k4 
0 S2 
25 µASV 

LIMITING VALUES` (absolute ratings) 

Vh max. 6.6 V 
Vl, min. 6.0 V 
V~~b~ max. 330 V 
Va max. 165 V 
pa max. 750 mW 

310 V 
155 V 
350 mW 
0 V~ 
55 V 
16.5 mA 
1.1 MSZ 

200 V 
2.5 g 

500 g 
220 °C 

Vg21b~ max. 
Vg2 max. 
pg2 max. 

-I-Vg~ max. 
-VEl max. 

I~~ max. 
Rgl _ k max. 
V~,_k max. 
Maximum acceleration (continuous operation) 
Maximum shock (short duration) 
Tu,nu max. 

APRIL 1961 (1) Page D1 



5899 SPECIAL 61UALITY VARIABLE-MU 
R.F. PENTODE 
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SPECIAL 6ZUALITY VARIABLE-MU 
R.F. PENTODE 5899 
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oò~y N ~~ 

~ Il~o •a ll 
L C ~- C 
41 nc•-  ~' nc 
>d Ev iid 
~ a 

-F-

APRIL 1961 (1) 

A
n

o
d

e
 i

m
pe

da
nc

e 

N
o
 a

p
p

li
ed

 
v
o
lt

ag
es

 

v 

N 

d 

b 

~' V 

u 
u 

~ H 
E 
L 

I i 

I I 

I I 

I d 

I I 

I I 

a 
a b 

c `y
3 L 
0 0 v 

v b0Z 

~ E ,; 
vE 
~~ 

'> 

Oj inO 

N vl IIN 
~ J QON 

4.y_u O 

i O ~ 
aa> 
J 

N 

~~ 
o~ 

~ II 
a~ 
v 
o ~ 
~, o 
N c~V 

L 
~+ N 

~ V 

N 
u 

~ ~ 
'p Y 
C ~ N 
V ~-

o c 

o_ E 
~ ~ 

E~ 

tT
h

e 
va

lv
e 

is
 t

ap
p
ed

 w
it

h
 a

 s
p

ec
if

ie
d

 h
am

m
er

 a
nd

 t
h

e 
o

u
tp

u
t 

o
b
se

rv
ed

 o
n

 a
 m

et
er

 o
f 

sp
ec

if
ie

d
 d

y
n
am

ic
 r

es
p
o
n
se

. 

Page D3 



5899 SPECIAL @UALITY VARIABLE-MU 
R.F. PENTODE 
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SPECIAL 6ZUALITY VARIABLE-MU 
R.F. PENTODE 5899 
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5899 SPECIAL 61UALITY VARIABLE-MU 
R.F. PENTODE 

C5494~

a 

Si 

k,g3 a 

h/oo 
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92 
k,93 \oo O / 92 

91 ~ ~ k,93 

B8D/F Base 

All dimensions in mm 

CD 
N 
0 

N 

x 
0 
E 
rn
c 

9.3-IO•16 f 

The bulb and base dimensions of this valve are in accordance with BS.448, 
Section B8D/F. 

APRIL 1961 (1) Page D6 



SPECIAL 61UALITY VARIABLE-MU 
R.F. PENTODE 5899 
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5899 SPECIAL 6lUALITY VARIABLE-MU 
R.F. PENTODE 

6406 

i 

5899 
I I

Va = V92=100V 

Rk=0f2 
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SPECIAL 6ZUALITY OUTPUT PENTODE 5902 Special quality subminiature audio output pentode for use in 
equipment where high ambient temperatures, mechanical 
vibration and shocks are unavoidable and where statistically 
controlled major electrical characteristics 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 
V,,1 6.3 V 
I,, 450 mA 

MOUNTING POSITION Any 

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

i 

CAPACITANCESz (measured with an external shield) 

~a-gl 
din 
bout 

<200 mpF 
6.5 pF 
7.5 pF 

CHARACTERISTICS3

Va 100 V 
Vgz 100 V 
la 30 mA 
Igz 1.2 mA 
gn, 4.2 mA/V 
µgl_gz 6.0 ~ 
ra >10 k52 
Vgl -8.3 V 
Rk 0 S2 
Vgl (la <100µA) -40 V 

LIMITING VALUES4 (absolute ratings) 

Vh max. 
Vh min. 
VacU~ max. 
Va max. 
pa max. 
Vgz,v, max. 310 
Vgz max. 155 
pgz max. 400 

-FVgl max. 0 
-Vgl max. 55 

I k max. 50 
Rgl- k max. 550 
Vh_,z max. 200 
Maximum acceleration (continuous operation) 2.5 
Maximum shock (short duration) 500 
Tbuib max. 220 

APRIL 1961 (1) 
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5902 SPECIAL 61UALITY OUTPUT PENTODE 
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SPECIAL 6~UdLITY OUTPUT PENTODE 5902 
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5902 SPECIAL 6ZUALITY OUTPUT PENTODE 
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5902 SPECIAL faUALITY OUTPUT PENTODE 

gl 

k,g 3 h h 

~5326J

92

h 

k,g 3 

B8D/F Bose 

All dimensions in mm 

X 
v 
E 
c 
c 
v 

c 

~~~~~I~ ~ 
~ 1 

The bulb and base dimensions of this valve are in accordance with BS448, 
Section B8D/F. 
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SPECIAL 6ZUALITY OUTPUT PENTODE 
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND 
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. 
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SPECIAL 6ZUALITY R.F. PENTODE 

Special quality r. f, pentode for use in equipment where high 
ambient temperatures, mechanical vibration and shocks 
are unavoidable and where. statistically controlled major 
electrical characteristics are required. 

6205 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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 
Vtil 6.3 V 
I h 150 mA 

MOUNTING POSITION Any 

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

CAPACITANCESz (measured with external shield) 
ca_gl <15 mpF 
q~ 4.2 pF 
ca„~ 3.4 p F 

CHARACTERISTICS' 
V, 

*Vgg
Vaa 
Vat 

100 V 
0 V 

100 V 
—1.5 V 

I~ 7.5 mA 
Ig2 2.4 mA 
gm 5.0 mAiV 
ra > 175 kS2 
Rk 0 S2 

~..~ Val (I~ <50µA) —9.0 V 

*The suppressor grid should not be used for control or gating purposes. 

LIMITING VALUES' (absolute ratings) 
Vh max. 6.6 V 
Vn min. 6.0 V 
Va~D~ max. 330 V 
Va max. 165 V 
p, max. 800 mW 
Vga max. 22 VE—
Vg2jb ~ max. 310 V 
Vgg max. 155 V 
paz max. 350 mW 

-i-Vgi max. 0 V 
—Vgl max. 55 V 

I k max. 16.5 mA 
Rgl _k max. 1.1 MS2 
Vh _k max. 200 V 
Maximum acceleration (continuous operation) 2.5 g 
Maximum shock: (short duration) 500 g 
Teum max. 220 °C 
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6205 SPECIAL 6ZUALITY R.F. PENTODE 
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SPECIAL 61UALITY R.F. PENTODE 6205 
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6205 SPECIAL 6ZUALITY R.F. PENTODE 
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SPECIAL BUALITY R.F. PENTODE 6205 
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6205 SPECIAL QUALITY R.F. PENTODE 

93 
91 

k,s h h 

5544 

92 

93 a 

B8D/F Base 

All dimensions in mm 

9.3 to IO.16 

The bulb and base dimensions of this valve are in accordance with 65448, section 
B8D/F. 
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SPECIAL QUALITY R.F. PENTODE 6205 
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SPECIAL bZUALITX R.F. PENTODE 

—4 

6205

Va= IOOV 
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND 
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE 
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SPECIAL 61UALITY DOUBLE TRIODE 

Special quality double triode, with separate cathodes designed for 
use in industrial equipment where stability of characteristics 
and long life are required. This valve will maintain its emission 
capabilities after long periods of operation under cut-off conditions. 

6211 

This data should be read in conjunction with GENERAL NOTES -
SPECIALQUALITY 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 V,, applied between pins 4 and 5 

Parallel Vi, applied between pin 9 and 
pins 4 and 5 connected together 

Series Parallel 
12.6 6.3 V 

150 300 mA 

V1t1 

I„ 

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

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 tolerances should be ±1.5~;,,. 

CAPACITANCES' (measured without an external shield) 

Min. Av. Max. 
*ca- K 2.0 2.5 3.0 pF 

*cin 2.1 2.6 3.1 pF 

250 400 550 mpF 
230 350 470 mpF 

— 0.9 1.1 pF 

— — 60 mpF 

— 2.8 — pF 

bout' 

bout" 

~a'—a" 

c~'-~ 
* ~tt—k 

*Each section 

CHARACTERISTICS' (each section) 

V„ k 
R,;
la

$m 

ra

to 

MARCH 1960 (1) 

100 V 

470 SZ 

4.6 mA 

3.6 mA;'V 

7.8 kS2 
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621 1 SPECfAL HUALITY DOUBLE TRIODE 

CF-IARACTERISTiC RANGE VALUES FOR E6lUIPMENT D!_SIGN 

Initial End 
Average range of life' 

Anode Current 
at Va- k = 100V, Rk = 47052 4.6 3.6 to 5.6 — mA 
at Va = 150V, Vg = -10V — G100 100 µA 

at Va = 85V, Verb) = 85V 
Rg = 425kS2 16 12 to 20 7.2 mA 

Grid current at Va = 100V, 
Vg = -2V, Rg = 100k52 e. 0.2 1.0 µA 

Mutual conductance at 
Va_e = 100V, Rk = 47052 3.6 2.7 to 4.5 1.6 mA/V 

INSULATION 
Initial End 
range of life* 

Between heater and cathode measured at 
Vh_k = 180V (cathode positive) Rlim = 1.OM52 

Leakage current G15 30 µA 

Between any two electrodes measured at 300V >100 20 MS2 

*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 values stated. 

LIMITING VALUES4 (absolute ratings) each section 

Vary) max. 600 V 

Va max. 200 V 

pa max. 1.5 W 

-I- Vg max. 1.0 V 

-V~ max. 100 V 
t-Vg(pg) max. 200 V 

I~ max. 2.0 mA 
j-i~rpk) max. 50 mA 

I k max. 14 mA 

tiklpk> max. 75 mA 

Rg-x max. (fixed bias) 200 k52 

Vh- k max. (cathode positive) 180 V 

Vh- k max. (cathode negative) 90 V 

vb-kcnk) max. (cathode negative) 180 V 

Tbuib max. 120 °C 

tMaximum duration = 10µs. Duty cycle = 1%. 

MARCH 1960 (1) Page Dl 



SPECIAL 6ZUALITY DOUBLE TRIODE 6211 

SHOCK AND VIBRATION 

The 6211 can withstand vibrations of 2.5g and 50c/s for 96 hours and is 
proof against impact accelerations of approximately 300g. 

OPERATING NOTE 

The 6211 will maintain its emission capabilities after long periods of opera-
tion under cuc-off conditions but it is not intended to be used in circuits 
critical with regard to hum, microphony or noise. 

6922 

~~~ 

k' h hct h k° B9A Bas¢ 

All dimensions in mm 

The bulb and base dimensions of this valve are in accordance with BS448, 
Section B9A. 

22'2 max 
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SPECIAL 6lUALITY DOUBLE TRIODE 

Special quality double triode with separate cathodes designed 6463 
for use in industrial equipment where stability of characteristics 
and long life are required. This valve will maintain its emission 
capabilities after long periods of operation under cut-off conditions. 

This data should be read in conjunction with GENERAL NOTES —
SPECIAL QUALITY VALVES which precede this section of the handbook, 
and the index numbers :ire used to indicate where reference should 

be made to a specific note. 

HEATER 

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

Series V~, applied between pins 4 and 5 
Parallel Vl, applied between pin 9 and 

pins 4 and 5 connected together. 

Series Parallel 
12.6 6.3 
300 600 

Vl,l 

In 

The maximum variation of heater current at V„ = 6.3V is ± 30mA 

v 
mA 

CAPACITANCES- (measured without an external shield) 

Min. Av. Max. 
c;,--~- 4.6 5.2 5.8 pF 
*can 2.9 3.4 3.9 pF 

couc 400 600 800 mpF 

ca---~- 4.8 5.4 6.0 pF 

c~„r~ 350 500 650 mpF 
cg-_R~ — — 25 mpF 

ca'—a• — 0.9 1.2 pF 

*Each section 

CHARACTERISTICS; 

V~_,. 
R~;
12

gm 
r;, 
µ 

t~l 
Mallard

250 V 
620 S2 

14.5 mA 
5.2 mA/V 
3.85 kit 

20 
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6463 SPECIAL HUALITY DOUBLE TRIODE 

CHARACTERISTIC RANGE VALUES FOR E@UIPMENT DESIGN 

Initial End 
Average range of life* 

Anode current 
at Va = 100V, I~ = 200µA 29 24 17 mA 
at Va = 120V, Vg = -2V 21 14 to 28 10 mA 
at Va = 200V, Vg = -15V — X1.0 1.0 mA 

Grid current 
at Va = 120V, V~ _ -2V, 

R~ = 100kS2 — <0.2 1.0 µA 

Mutual conductance 
at Va- e = 250V, R~, = 62052 5.2 3.9 to 6.5 — mA~V 

INSULATION 

Between heater and cathode measured at 
Vh ;; = 200V (cathode positive) RI;,,, = 1.OMS2 
Leakage current -,15 20 µA 
Between any two electrodes measured at 300V ~-•100 20 MS2 

*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 values stated. 

Initial End 
range of life* 

LIMITING VALUES (absolute ratings) each section 

Va;1,~ max. 
Va(Pk) maX. 

V~ max. 
p~ max. 
pa-,.pa- max. 

-~Vg max. 
t-~v€rnk) max. 

-V~ max. 
t-vg<n~i max. 

I~ max. 

t~~in~) max. 
I ti max. 

ikiuti~ max. 
R~_~; max. (fixed bias) 
V~,_k max. (cathode positive) 
V~,_~, max. (cathode negative) 
v;,_ k ~nk~ max. (cathode negative) 
T~uib max. 

j-Maximum duration = 10µs. Duty cycle = 1' ~ 

MARCH 1960 (1) 

660 V 
660 V 
330 V 

4.4 W 
7.7 W 
1.5 V 
25 V 
85 V 
350 V 

5.5 mA 
110 mA 

31 mA 
350 mA 
500 kSZ 
200 V 
100 V 
200 V 
180 °C 
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SPECIAL 6ZUALITY DOUBLE TRIODE 6463 

SHOCK AND VIBRATION 

The 6463 can withstand vibrations of 2.5g and 25c~s for 96 hours and is proof 
against impact accelerations of approximately 500g. 

OPERATING NOTE 

The 6463 will maintain its emission capabilities after long periods of opera-
tion under cut-off conditions but is not intended to be used in circuits 
critical with regard to hum, microphony or noise. 

a' 

y~ - 

5613

au 

h 

B9A 
Noval base 

qll dimensions in mm 

x 
0 

O 

222 
" max 

The bulb and base dimensions of this valve are in accordance with BS448, 
Section B9A. 
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DIRECTLY HEATED FULL-WAVE 

RECTIFIER 

FILAMENT 

Vr
Ir 

AZI 

4 V 
1.1 A 

OPERATING CONDITIONS 

For characteristics, curves and operating data, see~type AZ31. Except 
for base, the AZ1 and AZ31 are identical. 

a' a" 

f f 

SIDE-CONTACT BASE 

ISSUE 2 AZ1 1054-1 





FULL-WAVE RECTIFIER 

Directly-heated power rectiFer for 

a.c. mains-operated equipment. 

AZ31 

FILAMENT 

Vr 
It

4.0 V 
1.1 A 

LIMITING VALUES 

Va fir. m.e, ~ max. 2 X 500 2 X 400 2 X 300 V 
lout max. 60 75 100 mA 
C max. 60 60 60 E`F 

f 

t3 

OCTAL BASE 

46 mm 
MAX y

t 
F 



AZ31 FULL-VIPAYE RECTIFIER 
Directly-heated power rectifier for 

a.c. mains-operated equipment. 

V 

700 

850 

600 

350 

300 

W 

~ 4 50 
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J 
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~' 400 

350 

O 

0 300 

250 

200 

150 

+oo 
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RECTIFIED OUTPUT CURRENT mA 

AZ31 ■~~~~~~~~~~~t~~~~~~~~~ 
SOO-0-500 Vrma 
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RECTIFIER CHARACTERISTICS 
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DOUBLE DIODE OUTPUT PENTODE 
CBLI 

CBL31 

Except for basing, capacitances and dimensions the CBL1 and CBL31 are identical 

HEATER 
Suitable for d.c.Ja.c. operation 

In
Vn

CAPACITANCES CBL1 

~a'd-k 3.1 
~a"d -k 3.2 
Ca•d-a^d <0.25 
Ca•,~- gl 0.28 
~a"~I et 0.08 

OPERATING CONDITIONS 
V„ 
Vg_ 
Vgl
la
Ig2 
$m 
ra
Ra
Vtn ~r.ms.~ 
Vin ~r.ms.~ (Pout = 50mW) 
Pout 
Dtot 
Vgl max. (Igl = +0.3uA) 

LIMITING VALUES 

Va~b~ max. 
Va max. 
pa max. 
Ik max. 
Vg2~b~ max. 
Vg2 max. 
pg2 max. 
Rgl max. (self bias) 
Vh _k max. 
Rn _k max. 
Va•d max. 
Va•d max. 
la•d max. 
la"d max. 
Va•d max. (la•,a = ~-0.3µA) 
Va",i max. (la",i = -I-0.3µA) 

MARCH 1959 (t) 

~1 
M`u`lla`Jrd 

V 

200 mA 
¢¢ V 

CBL31 

3.5 pF 
3.5 pF 

<0.5 pF 
<0.2 pF 
<0.2 pF 

200 V 
200 V 

—8.5 V 
45 mA 
6.0 mA 
8.0 mA/V 

35 kf2 
4.5 kS2 
5.0 V 

:300 m V 
4.0 W 
10 
-1.3 Y 

`550 V 
250 V 
9 W 

70 mA 
:550 V 
250 V 

2.0 W 
1.0 MS2 

'125 V 
5.0 kS2 

200 V 
200 V 
800 µA 
$00 µA 

-1.3 V 
-1.3 V 

Page 1 



CBLI 

CBL31 
DOUBLE DIODE OUTPUT PENTODE 

CBLI 

9p 

9~ 
ad+ 

M,k,g3 h 

CBL31 

h 

  gt 

h h 

SIDE-CONTACT BASE 

d 

a d, 

~t 
9~ 

mod" 

h 

MARCH 1959 (1) 

9~ 

ad.. 

45 mm 
MA%. 

Page 2 



TRIODE HEXODE 

Triode hexode for use as frequency changer. The 

hexode section is designed for operation with a.g.c. 

CCH35 

HEATER 

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

Ih 200 mA 
Vh 7.0 V 

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. 

16~~a 

~h at 

M 

92.94 
93 

91 

~h 

h 

91 

92A4 9t>93 

M k 

Octal base 

All dimensions in mm 

APRIL 1960 (t) 

at

h 





OUTPUT PENTODE 

Output pentode for use in 
d.c./a.c. mains-operated equipment. 

CL4 

CL33 

Except for basing and dimensions, the CL4 and CL33 are identical. 

HEATER 

Suitable for d.c./a.c. operation. 
I h 200 mA 

Vh 33 V 

OPERATING CONDITIONS 

LIMITING VALUES 

Va 200 V 

Vg, 200 V 

Vg, -8.5 V 
la 45 mA 
I~z 6 mA 

g~„ S mA/V 

ra 35 kS2 
µg, gz 13.5 

Ra 4.5 kS2 

Vin(r.m.s.) 5.0 V 

V,,,~,~,m.s.~ (Po„,.-=50 mW) 500 mV 

Poet 4.0 W 

Dt<,c 10 °~ 0 

R,; 167 SZ 

Valn> max. 

Va max. 

pa max. 

I k max. 

V~z~m max. 

Vi z max. 
p~ z max. 
V~, max. (Ig1= -' 0.3 µA) 

R~ i _,; max. (self bias) 

V,, ,; max. 
R,, x max. 

bECEM BER 7958 (1) 

400 V 

250 V 

9 W 

70 mA 
400 V 

250 V 

2 W 
-1.3 V 

1.0 MS2 
175 V 

5 k S>_ 
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CL4 

CL33 

92
9~ 

s2
9~ 

CL4 

k,g3 h h 

CL33 

k,g3 h h 

  9t 

SIDE-CONTACT BASE 

DECEMBER 1958 (1) 

s2 s, 

k, gg

OCTAL, EASE 

~1 
M~~ulla/~rd
\/ 

OUTPUT PENTODE 
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HALF-WAVE RECTIFIER 

Indirectly heated power rectifier for use in 
d.c./a.c. mains-operated equipment. 

CYI 

CY31 

Except for base connections and dimensions the CY1 and CY31 are identical. 

HEATER 

Suitable for d.c.(a.c. operation. 

I t, 200 mA 

Vh 20 V 
Heating time 70 s 

OPERATING CONDITIONS 

Va(r.m.s.) max. 250 V 

lout max. 120 mA 

Vh—k(pk) max. 350 V 

Cmax. 8 16 32 uF 

Rttm. mtn. 0 75 125 52 

CYt 

k h h 

SIDS-CONTACT BASE 

DECEMBER 1958 (1) Page 1 



CYI 

CY 3 I 
HALF-WAVE RECTIFIER 

CY31 

k h h 

S 

k 

OCTAL BASE 

DECEMBER 1958 (1) Pale 2 



SINGLE DIODE 

Indirectly-heated single diode primarily intended 
for use in battery-operated equipment. 

DA90 

HEATER 
Vh
Ih

MOUNTING POSITION Any 

CAPACITANCES (measured without external shield) 

~a_k 

~a_h 

~h—k 

1.4 V 
0.15 A 

0.4 µµF 
0.8 µµF 
0.6 µµF 

RESONANT FREQUENCY (approximate) 1,000 Mc~s 

LIMITING VALUES 

k h 

P.I.V. max. 
l a max. 
ia(Pkl max. 
Vh_k max. 

k  \I,C. 
O o \ 

0 0 ad 

~h 

B7G BASE 

Pin 5 must not 

be used for external 

connections. 

ISSUE 1 

330 V 
0.5 mA 
5 mA 

140 V 

DA90 953-1 



DA90 SINGLE DIODE 

Indirectly-heated single diode primarily intended 
for use in battery-operated equipment. 

I 

(m A~ 

5 to Is 20 2s va (v~ 

ISSUE I DA90 953-2 



~"~ 

DIODE TRIODE 

Medium gain triode for use as a.f. voltage amplifier, 
combined with a single diode for signal or a.g.c. 
rectification. 

DAC32 

DF33 
OVERLEAF 

FILAMENT 
Suitable for d.c. operation only. 

Vf 1.4 V 
I t SO mA 

CAPACITANCES 
c;,, 1.3 pF 
bout 6.0 pF 
Ca -~ 1.0 pF 
dad-f 3.2 pF 
dad -K 0.002 p F 
dad -at 0.2 pF 

CHARACTERISTICS 
Va '90 V 
Vg 0 V 
la 150 ~A 
µ 65 
ra 240 kSZ 
gm 275 µA/V 

LIMITING VALUE 
V,, max. 110 V 

a~ 

9 

ad 

M 

OCTAL BASE 

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

DECEMBER 1958 (1) 

t( 
M``ullaJrJd

V 
Paga 1 



DF33 

FILAMENT 

VARIABLE-MU R.F. PENTODE 
Variable-mu r.f pentode for use as 

a controlled r.f. or i.f. amplifier. 

Suitable for d.c. operation only. 
Ve 1.4 V 
Ie 50 mA 

CAPACITANCES 
ca _gl <0.007 pF 
cn 3.8 pF 
ca„~ 9.5 p F 

TYPICAL OPERATING CONDITIONS AS CLASS "A" AMPLIFIER 

Va 90 V 
Vgz 90 V 
Vg, 0 V 
I,~ 1.2 mA 
Igz 300 µA 
ra 1.5 M52 
$m 750 µASV 
Vg, (for 150:1 reduction in g,,,) —4.0 V 

LIMITING VALUES 

f+ f-g3

Va max. 
Viz max. 

a 

~+ 

92 

M 

OCTAL BASE 

1~7 

91 

Mullard 

110 V 
110 V 

30 mm~ 
MAX. 

g3 

E 
E 
N 
O 

a 
F 
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MINIATURE DIODE PENTODE 

Short grid-base pentode, particularly 

suitable for A.F. voltage amplification, 
combined with a single diode. 

DAF91 
'"'►, 

FILAMENT 
This valve is suitable for b.C. operation only. 

Vr 1.4 
I4 0.05 

CAPACITANCES (Measured without external shield) 

ca_gi ,0.4 
ctn 2.0 
cons 2.8 
cad_all 1.5 

CHARACTERISTICS 
'"~ Pentode Section 

Vn
Via
la
I62
Vg, 
gm 
r a

.~ 

67.5 90 
67.5 90 
1.6 2.7 
0.4 0.63 
0 0 

625 720 
600 500 

µ~l_a2 13.5 13.5 

V 
A 

µµF 
µµF 
;AµF 
µµF 

V 
V 

mA 
mA 

V 
µAN 

k S2 

Diode Section 

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

LIMITING VALUES 

Pentode Section 

Va max. 90 V 
pn max. 250 mW 
V62 max. 90 V 
pgz max. 60 mW 
Vgl max. 0 V 
I k max. 4.5 mA 

*Rgl_t max. 3.0 M S2 

* Rgi_r max.=22M S2 if grid current biasing is employed. 

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

Diode Section 

P.I.V. max. 100 V 
lad max. 0.2 mA 
iad lnkl max. L2 mA 

ISSUE 3 DAF 91 1052-1 



MINIATURE DIODE PENTODE DAF91 Short grid-base pentode, particularly 
suitable for A.F. voltage amplifcction, 

combined with a single diode. 

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. 

Vb

(V) 

AMPLIFIER, CONNECTED 

Ra Ia Rgz Isz 
(M ~) (faA) (M ~) (i~A) 

AS 

V°„c 

PENTODE. 

Ve°c Dior 
(V r. m.s.) (%) 

(VRl=O). 

Vo°t* Vo°t* 

Vta (V r. m.s.) 

Rg1** 

(M S2) Vtn 

90 0.27 220 1.0 61 49 4.9 0.8 42.4 14.4 0.47 
90 0.27 220 1.0 61 60 6.0 1.4 51.5 17.5 1.0 
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 
90 0.47 130 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 3.9 18.7 90 9.0 3.0 84 15.1 2.2 
90 1.0 65 3.9 18.7 104 10.4 3.3 96.8 17.4 4.7 
90 1.0 65 3.9 18.7 110 11.0 3.6 103.5 17.6 10 

67.5 0.27 145 1.0 41 41 4.1 1.8 37.9 9.85 0.47 
67.5 0.27 145 1.0 41 50 5.0 1.3 45 12.6 1.0 
67.5 0.27 145 1.0 41 57 5.7 1.6 50.6 15.2 4.7 
67.5 0.47 87 1.8 25 55 5.5 1.7 49.6 10.4 1.0 
67.5 0.47 87 1.8 25 68 6.6 2.0 60.3 1 3.9 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 7.1 2.3 66.8 10.0 2.2 
67.5 1.0 45 3.9 13 82 8.2 2.5 75.3 12.8 4.7 
67.5 1.0 45 3.9 13 86.5 8.65 2.7 78.8 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 38.8 1.94 1.9 35.3 6.0 1.0 
45 0.27 80 1.0 23.2 45 2.25 1.2 39.7 7.55 4.7 
45 0.47 50 1.8 14.6 43 2.15 2.0 41.6 5.0 1.0 
45 0.47 50 1.8 14.6 55 2.75 1.7 49.3 7.4 4.7 
45 0.47 50 1.8 14.6 57 2.85 1.6 50.6 7.6 10 
45 1.0 25 3.9 7.7 56 2.8 2.9 56 5.6 2.2 
45 1.0 25 3.9 7.7 65 3.25 2.4 59 6.5 4.7 
45 1.0 25 3.9 7.7 70 3.5 2.0 62.7 6.9 10 

* Dtot=S%• 
** Grid resistor of following valve. 

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. 
AMPLIFIER, CONNECTED AS TRIODE. (Sz to a). 

Ve Ra la Vons V°ua Dint Rgt* 
(V) (k ~) (mA) Vin (Vr.m.s.) (%) (M ~) 

90 220 0.25 11.0 5 1.0 0.68 
90 470 0.13 11.5 5 0.8 1.5 
* Grid resistor of following valve, 

ISSUE 3 

l 
M``ullaJrJd

V 
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MINIATURE DIODE PENTODE 

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

DAF91 

92 
9~ 

i+ f—g3

ISSUE 3 

92 

B7G BASE 

(M̀ 

19 mm.max 

E 
E 
n 
v 

E 

DAF 91 953-3 



DAF91 MINIATURE DIODE PENTODE 

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

combined with a single diode. 
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DIODE A.F. PENTODE 

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

DAF96 

FILAMENT 

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

Series Parallel 
V, 1.3 1.4 V 
Ir 24 25 mA 

CAPACITANCES (measured without external shield) 
c„ ~i 
c;,, 
c...n 
c:,d-:,u 
c.,d an 
c„a i 

< 0.3 pF 
1.8 pF 
2.5 pFE-
1.1 pF 
0.9 pF 
0.03 pF 

CHARACTERISTICS 
Pentode section 

V;, 67.5 V 
V,.z 67.5 V 
I;, 170 ;AA 
IKz 55 ~~A 
V~1 -1.5 1 V 
$m 170 u.A; V 
A~i :z 16 

V,1 max. (I,; ~ _ ~-0.31~.A) 0 V 

Diode section 

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

OPERATING CONDITIONS AS 
AMPLIFIER 
Pentode connection 

Source 

RESISTANCE COUPLED A.F. 

Vr,* Ra R,;z** R~~ impedance Rr~*** 1,.. V~~, V,,,,, D,,, 
(V) (MS2) (MS2) (MS2) (kS2) (Mi2) (;~A) V,~ (V,..~,.,.) (°„) 
85 1.0 2.7 10 0 1.0 85 55 5.0 2.5 
85 1.0 2.7 10 470 1.0 85 50 5.0 2.5 
85 1.0 2.7 10 0 2.0 85 65 5.0 2.0 
85 1.0 2.7 10 470 2.0 85 60 5.0 2.5 

64 1.0 2.7 10 0 1.0 60 45 5.0 4.0 
64 1.0 2.7 10 470 1.0 60 40 5.0 4.0 
64 1.0 2.7 10 0 2.0 60 57 5.0 3.5 
64 1.0 2.7 10 470 2.0 60 52 5.0 3.5 

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

**Rkz by-passed to earth by 0.471~.F capacitor. 

***Grid resistor of following valve. 

SEPTEMBER 1961 (1) Page D1 



DAF96 DIODE A.F. PENTODE 

OPERATING CONDITIONS 
AMPLIFI ER 

Triode connection (g2 to a) 

Source 

AS RESISTANCE COUPLED A.F. 

V„* R;, R~; impedance R;;i** I,; V,,,,, V,,,,, D,,,, 

(~) (Msz) (Mss) (Ms'--) (M~) (;~A) ~~„ (~~~. ~~,.;_) (°.,) 
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 11 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 

V„ max. (absolute) 110 V 
V;, max. 90 V 
p;, max. 30 mW 
VIZ max. 90 V 

p~2 max. 10 mW 
I ti max. 250 iAA 
Rgr .r max. (I,; < 250µA) 3.0 MS2 
Rg, r max. (I,; : 100µA) 22 MSS 

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

Diode section 
P.I.V. 
lad max. 

iadtn~~ max. 

100 V 
200 ,~ A 
1.2 mA 

SEPTEMBER 1961 (1) 
Mullard~

PaQa D2 



DIODE A.F. PENTODE DAF96 

92 
gl 

f+ 

2375 

f:93 

SEPTEMBER 1961 (1) 

92 

B7G Base 

91 
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SUBMINIATURE U.H.F. TRIODE 

Triode primarily intended for use as an oscillator in battery-
operated equipment at frequencies of the order of 500Mcis. 

DC70 

This valve is primarily intended for use in communications equipment 
of the `push to talk' type and its continuous life rating under typical 
supply voltage conditions is relatively short and is chiefly a function of 
hours of filament operation and filament temperature. 

Under 'push to talk' conditions an operating life of about 200 hours may 
be expected. 

FILAMENT 

Suitable for d.c. operation only. 

V~ 1.25 V 
200 mA 

MOUNTING POSITION Any 

Note -Direct soldered connections to the leads of this valve must 
be at least 5mm from the seal and any bending of the valve leads 
must be at least 1.Smm from the seal. 

If the valve is used with an earthed metal clip a decrease in output 
power of approximately 10"„ can be expected up to 200Mc s. 

CAPACITANCES 
Shielded 

c^ - 1.5 
c;; r 1.3 
4~_r 1.9 

CHARACTERISTICS 

V;, 
I,, 
V u, 
g,,, 
r;, 

OPERATING CONiDITIONS 
OSCILLATOR 

f 10 
V;~ 150 
la 17.1 
la 2.9 
Rg 5.6 
P1oa~l 1.4 
rli0&n 55 
Va(pk~ 120 
V6(P kl 32 

ISSUE 3 

Unshielded 
1.5 pF 
1.25 pF 
1.0 pF 

150 V 
14.5 mA 
-4.5 V 

3.75 mA. V 
4.0 kS2 
15 

AS CLASS 'C' TELEGRAPHY R.F. 

50 
150 

17.1 
2.9 
4.7 
1.4 
55 

200 
150 

400 
150 

500 
150 

17.3 18.5 18.7 
2.7 1.5 1.3 
3.9 6.8 6.8 
1.0 0.8 0.55 
39 29 20 

Mcls 
V 

mA 
mA 
kS2 
W 
° ro
V 
V 

DC70 1056-1 



DC70 SUBMINIATURE U.H.F. TRI®®E 

Triode primarily intended for use as an oscillator in battery-
operated equipment at frequencies of the order of 500Mc s 

OPERATING CONDITIONS AS CLASS `C' TELEGRAPHY R.F. 
AMPLIFIER 

f 
VA
V, 

50 200 
150 150 
—18 —18 
16.4 16.8 
3.6 3.2 
1.5 1.2 

61 48 

Mc s 
V 
V 

mA 
mA 
W 

Part~c measured at the grid is approximately 200mW at f=200Mc's 
and does not include the power lost in the grid tuned circuit. 

OPERATING CONDITIONS AS FRE6lUENCY MULTIPLIER 

Single valve doubler 

f,,,,~ 50 Mcis 
Va 150 V 
VK —45 V 
I;, 17.3 mA 
I~ 2.7 mA 

Pioad 
~,InAtl 

1.0 W 
39 °~ V 

Two valve push-push doubler 

f~,,,t 200 470 500 Mcis 
Vg 150 150 150 V 
Vg —45 —40 —40 V 
Ia 2x18 2x11.8 2x11.9 mA 
Ig 2 2.0 2 x 0.7 2 x 0.6 m A 

Pivad 1.6 0.38 0.34 W 

~lioaa 30 

Single valve trebler 

f,,,,, 50 
V;~ 150 
VK —80 
12 18.1 
IR 1.9 

Pwaa 650 
'~lnaa 24 

ISSUE 3 

11 10 °~ 

470 500 Mc s 
150 150 V 
—80 —80 V 
14.3 14.4 mA 
0.7 0.6 mA 

220 190 mW 
10 9.0 ~, 

DC70 1056-2 



SUBMINIATURE U.H.F. TRIODE 

Triode primarily intended for use as an oscillator in battery-
operated equipment at frequencies of the order of 500Mcjs. 

DC70 

LIMITING VALUES 

f-

3228 

a 

V, max. 

p, max. 

150 V 

2.4 W 

I g max. 5.0 mA 

Rx_~ max. 500 k4 

V~ max. (absolute) 1.35 V 

Vg max.: r.f. amplifier -30 V 
frequency doubler -45 V 
push-push doubler (f`400Mc;s) -45 V 
push-push doubler (f>400Mc's) -40 V 
frequency trebler -80 V 

I k max.:— 20 mA 
push-push doubler (f<400Mc,'s) 2;<20 mA 
push-push doubler (f:>400Mcjs) 2212.5 mA 
frequency trebler (f 400Mc;s) 15 mA 

f+ 

f- f+ 

NC 0 0 00 NC 

NC 

B8D/F Base 

All dimensions in mm 

ISSUE 3 

NC 

l 
M`~~llaJJrd

V 

99 to 1016 

53 

3
5
 4
 t
o 
3
6
 2
 

x 
0 
E 
v 
v 
v 

r 
1 25 max 
-~ 
a c 

1~~~ ~ 
E 

1- rmi 
I f 
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DC70 SUBMINIATURE U.H.F. TRIODE 

Triode primarily intended for use as an oscillator in battery-
operated equipment at frequencies of the order of 500Mc/s. 

o~ h 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE 

ISSUE 3 DC70 1056-4 



SUBMINIATURE U.H.F. TRIODE 

Triode ¢rimarily intended for use as an oscillator in battery-
operated equi¢ment at frequencies of the order of 500Mc/s. 

DC70 

lI~~IJ..~I~~!~ ~ins... 
.1.......■ .................. ~. ►~............ 
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0 
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oa ° 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 
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DC70 SUBMINIATURE U.H.F. TRIODE 

Triode primarily intended for use as on oscillator in battery-
operated equipment at frequencies of the order of 500Mc~s. 

r 
(kCi) 

20 

IS 

10 

5 

0 
vy(v) -15 -lo -s o 

40 

30 

20 

10 

0 

~~ 

4 

3 

2 

I 

0 

ANODE CURRENT, ANODE IMPEDANCE AND MUTUAL CONDUCTANCE 
PLOTTED AGAINST GRID VOLTAGE 

ISSUE 3 DC70 1056-6 



MINIATURE DOUBLE TRIODE 

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

DCC90 

FILAMENT 

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

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

Parallel. Vt applied across the two filament sections in 
parallel between pin 4 and pins I and 7 connected 
together. 
Vg referred to pins I and 7 connected together. 

Vt

h 

Series 

2.8 

0.1 1 

Parallel 
1.4 V 

0.22 A 

For series filament operation a shunting resistor must be 
connected across one filament section, between pins I 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) 

cg_i (each section) 

ca__r (each section) 

ca_g (each section) 

CHARACTERISTICS (each section) 

0.32 µµF 

0.9 µµF 

I.0 µµF 

3.2 µµF 

Va 90 V 

Vg —2.5 V 

le 3.7 mA 

µ 15 

rs 8.3 k S2 

gm 1.8 mA~V 

fSSUE 1 DCC90 154-1 



DCC90 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 Mcls. (Intermittent operation) 

V8 135 V 
*Vg —20 V 

Rg 4 k S2 
R k 570 S2 
vin~pk~ 2 x 45 V 
la 2 X 15 mA 
Ig (approx.) 2 x 2.5 mA 
pg (approx.) 0.2 W 
Pout (approx.) 2 W 

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

LIMITING VALUES (Intermittent operation) 
Va max. 135 V 
Vg max. —30 V 
la max. 2 x 15 mA 
IB max. 2x2.5 mA 
pa max. 2 x I W 

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

u a° 

t ct 
9.. 

9 •

0 0 0 
O O a' 

_ O O 

} }f 

B7C4 BASE 

121 

ISSUE 1 

19 mm. 
max. 

0 
E 

E 
E 
v 
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SUBMINIATURE R.F. PENTODE 

Subminiature sharp cut-off r.f: pentode 
for use in battery-operated equipment. 

DF60 

FILAMENT 

Suitable for d.c. operation only. 

Vf
If

1.25 V 
50 mA 

MOUNTING POSITION Any 

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

CAPACITANCES 

ca -si 
cl~ 

c~~r 

CHARACTERISTICS 

Va 45 
V~2 45 
V g, 0 
Rg~ 5.0 
I, 0.8 
IK2 220 
gn, 
ra

0.82 
1.2 

Vgl (g,,,=10µAjV) —3.0 
Rig (f 50Mc/s) — 
RPn — 

<0.01 pF 
3.7 pF 
4.6 pF 

67.5 V 
67.5 V 

0 V 
5.0 MS2 
1.8 mA 

480 µA 
1.1 mA/V 
1.0 MS2 

—4.0 V 
34.5 kS2 

8.2 kS2 

OPERATING CONDITIONS AS A FRE@UENCY CHANGER 

Va
V ê2 
R~, 
I, 
Igz 
Vosclr. m.a.~ 

Igo 
S~ 
g,„ (eff) 
ra 

ISSUE 1 

45 
45 
100 

0.56 
150 

3.0 
33 
270 
320 

1.6 

67.5 V 
67.5 V 

100 kS2 
1.06 mA 

300 µA 
4.0 V 

40 µA 
320 µA!V 
400 µATV 

1.46 MS2 

DF60 1056-1 



DF60 SUBMINIATURE R.F. PENTODE 

Subminiature sharp cut-off• r.f. pentode 
for use in battery-operated equipment. 

LIMITING VALUES 

2926 

92 

Va max. 
Vg2 max. 

Ik max. 

f-i93,M f+,93 BSG/F Base 

93 consists of two plates on¢ being 
connected to lead 3 and the other 
to I¢ad 5 

6.4 mOX 

7.2 'max
over wire 

All dimensions in mm 

ISSUE 1 

90 V 

67.5 V 

4.0 mA 

DF60 1056-2 



^"~ 

SUBMINIATURE 
R.F. PENTODE 

R.F. Pentode for use in battery operated receivers. 

FILAMENT 

DF61 

Suitable for d.c. operation only 
Vf 1.25 V 
le 25 mA 

CAPACITANCES 
c~gl 60.01 pF 
can 3.1 pF 
coi1 3.6 pF 

CHARACTERISTICS 

Va 45 67.5 V 
Vg2 45 67.5 V 
Vgl 0 0 V 
I,, 0.8 1.7 mA 
I~Z 200 450 µA 
gm 750 950 µATV 
ry 1.4 1.6 MS2 
µsi-Qs 21 21 
V~1 (for 100:1 reduction in gm) -2.6 -4.0 V 
R1„ (f-50Mcls) — 57 kS2 
R~Q — 10 kS2 

OPERATING CONDITIONS AS A FRE6lUENCY CHANGER 

Va
V€z 
RRi-r 
la
Isz 
Voec~r.m.s.i 
Igi 
$c 
8m (eff) 
ra

LIMITING VALUES 
V~ max. 
Vsz~n~ max. 
Vg2 max. 
I k max. 
Vgt(Igt=-I-0.3µA) 

ISSUE 1 

45 67.5 V 
45 67.5 V 

100 100 kS2 
0.6 1.35 mA 

140 400 µA 
3.0 4.0 

30 30 
220 290 
300 450 

V 
µA 

µATV 
µA1V 

1.4 2.0 MS2 

90 V 
90 V 
67.5 V 
2.5 mA 

>0 V 

DF61 956-1 



DF61 SUBMINIATURE 
R.F. PENTODE 

R.F. Pentode for use in battery operated receivers. 

2926 

92 

f—,gg,M f+,93 BSG/F Base 

gg consists of two plates one being 
connected to lead 3 and the other 
to lead 5 

6.4 max 

_ 7~2 max
over wire 

All dimensions in mm 

ISSUE 1 

(~1 
M~~ulla/rid

\/ 

9.75 — 
max 

5~3 

1(I 

v 
ut 
cn 
0 
~o 
O 
M 

1
125 max 

c 
c ~E c ~ 

~ ~ 

0 
E 

m 
M 
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SUBMINIATURE 
R.F. PENTODE 

Subminiature sharp cut-off R.F. Pentode for use in 
battery operated equipment. 

DF62 

FILAMENT 

Suitable for d.c. operation only 

V, 1.25 V 
1, 100 mA 

CAPACITANCES 

CHARACTERISTICS 

cft—st 
c~„ 
co~~ti 

<0.01 pF 
4.0 pF 
4.0 pF 

V„ 45 V 
V~~ 45 V 
V~~ 0 V 
Rsl 2.0 MS2 
I, 3.0 mA 
I&2 800 µA 
g,,, 2.0 mAIV 
ra 500 kS~ 
µg,_QQ 1 7.5 
Rtt, (f-50Mc/s) 20 kS2 
R~q 5.5 k12 

OPERATING CONDITIONS AS A FRE6IUENCY CHANGER 

V;, 45 67.5 V 
V~2 45 67.5 V 
Rsl_q 100 '100 kS2 
In 0.8 1.4 mA 
Ig2 250 450 uA 

3 Voac~r.ms.~ .5 4.0 V 
IQl 40 45 µA 
g~ 490 600 µATV 
gm(eff) 600 800 µA/V 
r, 525 450 kS2 

LIMITING VALUES 

Va max. 
Vga max. 
I k max. 
V~i(Igt=+0.5µA) 

ISSUE t 

90 V 
90 V 
6.5 mA 

—0.5 V 

DF62 956-1 



DF62 SUBMINIATURE 
R.F. PENTODE 

Suhminiature sharp cut-ofj R.F. Pentode for use in 
6ottery operated equipment. 

2926 

92 

f—,93,M i+,93 BSG/F Base 

gg consists of two plates one being 
connected to lead 3 and the other 
to lead 5 

6.4 max 

_ 7.2 maz
over wire 

All dimcnsions In mm 

ISSUE 1 

t(~1 
Mll~llaJJrd

V 

~ 9.75 r--
mox 

5.3 

a 
ut ~ 
m o 
o E 
M 

m 

Q m

I

M

L
1 T 

1~25max ~ 
~ — ~i c_

~~(1  ~ E 
m 

~ ~ 
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SUBMINIATURE VARIABLE-MU 
R.F. PENTODE 

Subminiature variable-mu r.f. pentode suitable for battery 
operated equipment. 

DF63 

FILAMENT 

Suitable for d.c. operation only 

Vf 1.25 V 

If 25 mA 

MOUNTING POSITION Any 

Note —Direct soldered connections to the leads of this valve must be at 

least 5mm from the seal and any bending of the valve leads must be at 

least 1.5mm from the seal. 

CAPACITANCES 

cx_;t 

ctn 

tout 

CHARACTERISTICS 

<.0.01 pF 
3.0 pF 
3.5 pF 

V;, 67.5 V 

V,2 67.5 V 
Vel 0 V 

I;~ 1.7 mA 
1~2 490 uA 

g,,, 850 ;~AV 

r, 1.6 MS2 

Vgl (for 100:1 reduction in g,,,) —14 V 

-}-V~1 min. (I61 = -{-0.3aA) 0 V 

LIMITING VALUES 

V~ max. 90 V 

Vg2ibt max. 90 V 

VgZ max. 67.5 V 

I k max. 2.5 mA 

OCTOBER 1958 (1) Pale D1 



Df63 SUBMINIATURE VARIABLE-MU 
R.F. PENTODE 

Subminiature variable-mu r. f. pentode suitable for battery 
operated equipment. 

2926 

92 

Red dot 
o f- >93~M f+,93 

~~ `®o0 00 

1\~e. ~ ~~ 91 \ 

\ \ i 

92 91 

f-i93,M f+,93 BSG/F Base 

gg consists of two plates one being 
connected to lead 3 and the other 
to leod S 

6.4 max 

  7'2 imax 
over wire 

All dimensions in mm 

OCTOBER 1958 (1) 

975 
max 

5.3 

-T~ 

v 

r7 
0 

~o 
O 
m 

0 
E 

ao 
m 

r 
I.25mox ~ 

J~ ~ c

1111  ~ E 
~ i 
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SUBMINIATURE A.F. VOLTAGE 
AMPLIFYING PENTODE 
Subminiature voltage omplifying pentode suitable for use in 
hearing aids. It has a ltloment current of 10mA and is primorily 
intended fcr use with on h.t. battery supply of 15volts. 

DF64 

FILAMENT 
Vr 0.62 V 
I, 10 mA 

MOUNTING POSITION Any 

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

CAPACITANCES (measured without external shield) 
C;,—g l 

din 

tout 

CHARACTERISTICS 

Vs
V..~ lae 

Vs~ 
I go
gm 
rs
~.gl_52 

-:.0.2 pF 
1.8 pF 
2.0 pF 

15 V 
15 V 
50 µA 
-0.75 V 
17 p,A 
90 µA!V 
1.2 Mfg 
7.5 

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. 
AMPLIFIER (see circuit for component references) 

With fixed bias 
V„ 15 V 
Ru 2.2 Mi? 
Rg, 2.7 MS? 
V~1 -0.62 V 

k 6.6 ~xA 
Gain 27.4 d6 
Rout 5.0 MSS 

With grid current biasing (zero source impedance) 
V„ 15 V 
Ra 2.2 Mfg 
Rs~ 4.7 Mfg 
Rgl 10 MS2 
I k 5.9 uA 
Gain 28 1dB 
R,,,;t 5.0 Mfg 

LIMITING VALUES 
V1 max. 45 V 
Vg2 max. 45 V 
Ik max. 75 peA 

ISSUE 2 DF64 957.7 



DF64 SUBMINIATURE A.F. VOLTAGE 
AMPLIFYING PENTODE 

Subminiature voltage amplifying pentode suitable for use in 
hearing aids. It has a (lament current of 1omA and is primarily 

intended for use with an h.t. battery supply of 15volts. 

4121 

R92 

91 
C ~ +0.62V 

vin 1r 

T T 

f-

4134 

a 

f ;g3

91 

a f- f ;g 3

g2 91 

85A/F Base 

All dimensions in mm 

~1 
Mullard 

~~ 

„1„ 

5.6 
max 

 o Vb 

Rout 
5Mfl 

7.25 
max 

Vout 
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SUBMINIATURE A.F. VOLTAGE 
AMPLIFYING PENTODE 
Subminiature voltage amplifying pentode suitable for use in 
hearing-aids. It has a filament current of 15 mA and is primarily 

,^ intended for use with an H.T. battery supply of 22.5 volts. 

DF66 

FILAMENT 
Vf
Ir 

0.625 
15 

V 
mA 

MOUNTING POSITION Any. 

Note—Direct soldered connections to the leads of this valve must 
be at least 5 mm. from the seal and any bending of the valve leads 
must be at least 1,5 mm. from the seal, 

CAPACITANCES (measured without external screen) 
ca_gl 0.15 µµF 
ct„ 1.6 µµF 

.-~ cn„t 2.2 µµF 

CHARACTERISTICS 
Va 22.5 V 
VRz 22.5 V 
la 50 µA 
IBz 15 µA 
Vg, —1.05 V 
g m 100 µAJV 
ra >2 M S2 
µsl_sz 11.5 

OPERATING CONDITIONS AS 
COUPLED A.F. AMPLIFIER 

(a) With fixed bias 

RESISTANCE 
(see circuit overleaf) 

:+^ V n 22.5 
Ra 1.0 
RRz 2.0 
Vg1 —0.625 
I k 16 
Voutr'Vin 33 
Rent

(b) With grid current biasing 

5 

Vo 22.5 
Ra 1.0 
RBz 2.7 
Rgt 10 

LIMITING VALUES 

Z9
Ik
Vout~Vin 

Rout 

Va max. 
Vez max. 
I k max. 

ISSUE 1 

V 
M Sl 
M t? 

V 
µA 

M II

V 
M S2 
M S2 
M S3 

0 
16 µA 
35 

5 M S2 

45 V 
45 V 

100 ;~A 

DF66 953-1 



DF66 SUBMINIATURE A.F. VOLTAGE 
AMPLIFYING PENTODE 

Subminiature voltage am¢lifying pentode suitable for use in 
hearing-aids. It has a filament current of 15 mA and is ¢rimarily 

intended for use with an H.T. battery su¢¢ly of 22.5 vole. 

9] 

472 

N 

Circuit of DF66 as Resistonc¢ Coupl¢d A.F. Amplifier 

f -,9~ 

(as~l 

a f+ t-g3

92 91 

BSA BASE 

ISSUE 1 DF66 953-2 
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MINIATURE VARIABLE-MU 
R.F. PENTODE 
Variable-mu pentode for use as 
a controlled R.F. or I.F. amplifier. 

DF91 

FILAMENT 

This valve is suitable for d.c. operation only. 
Vt 1.4 
Ir 0.05 

CAPACITANCES 
c~gt <0.01 
can 3.6 
cods 7.5 

OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER 

Va
~ VR, 

Vgl
Ix
I82

45 
45 

0 
1.7 
0.7 

67.5 
67.5 

0 
3.4 
I.5 

Sm 700 875 
Vs, (gm :=10 µA/V)-10 —16 
r. 350 250 

LIMITING VALUES 

92 

9t 

S~ f_ 93 

ISSUE 1 

90 90 
45 67.5 

0 0 
1.8 3.5 
0.65 1.4 

750 900 
—10 —16 
800 500 

Va max. 90 
Vgzlbi max. 90 
VgE max. 67.5 
Vgt max. 0 
I k max. 5.5 

87G BASE 

~~ 
~Mullard~

\/ 

V 
A 

µµF 
µµF 
µµF 

V 
V 
V 

mA 
mA 

µA/V 
V 

k i2 

V 
V 
V 
V 

mA 
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DF91 MINIATURE VARIABLE-MU 
R.F. PENTODE 

Variable-mu pentode for use as 
a controlled R.F. or I.F. amplifier. 

■■■■ ■■■ 
■ 

■~■ 

■■■■ 
■~■■ 

■■■■■■■■■■■■■■■■■■■■■■■■ ■■■ ■■■ 

■~■■ 

■1■■ 

■■■■■■■■■■■■■■■■ 

ii■■■■~ ■~■■■~ ■~ i■~■ 

~~~■■I 1■■■\ ■ 
■ 

■■~~ 

■~~~ 
■\■■ ■~~■ 
■■■■ 

  • ■I~iiil l■■■■ ■■■1 ■■■ ■■■ ~■■ ■■11■■ ■■ 1 ■ 
■ of u~ o■ n■ u■ ■■1 m o 1 ■ 

■~■■■■■ ■■■ 1■■■f ■■■■ ■■■\ \■■ 1■■ 1■■ 1■I 1■■ ■■ 1■ 
 11■■■■ 1■1■I ■1■■ 11 ■1 ■■■ 1■■ \■■ ■■I 1■• ■■ 1 ■ 
 1 ~■■■■ lo■I u■■ ■■■~ /w n■ to of u■ ■■ 1 ■ 
~~■■■■■■■1 ~■■■1 I■■■1 ■■■■ It■\ \■~ 1■■ 1■/ ■■11■\ ■■ 1 ■ 

~~~~~~~\~~ ~~~~11'~~~~ ~~~~ ~~~~ %\~ 111 ~~\ ~~I 1~~ ~~ 1 ~ 
■■■■■~■■■■ 1 ■111 ■■■■I 1■■■ 1■■~ 1■■ 1■■ \■I I■■ ■■ 1■ 

■~■ ■ ■■\■ 

J 
O 
IV 
1 

■■■\ 
■:■■ 
■■ 

■■1■ 
■ 1■/ ■■ 1 ■ 

■■\~ 1■■ ■■ 1 ■ 
~~ ~~ 1~~ ~~ 1 ~ 

■/ ■■■ ■■.1~■ ■■ 1 ■ 
■■ ■■■ /■ 1■■ ■■ 1 ■ 
~■ /~■ /■ 1■■ ■■ 1 ■ 

~\ ~~~ ~~~ ~~ 1~~ ~~ 1 ~ 
■1 ■■■ ■■■ /~/ /■ 1■■ \■ I ■ 
■1 /■■ ■■■ ■■■ ■■ 1■= ■' 1 ■ 
■t ■■■ ■■■ /■■ ■■ 1■ ■ 1 ■ 
■1 ■■■ ■■■ /■■ /■I 1■/ ■■ 1 ■ 

■1 ■■■ ■■■ ■■■ /■ 1■/ ■■ 1 ■ 
■1 ■■■ /■■ ■■■ /■I 1■/ ■■ 1 ■ 
■1 ■■■ ~■■ 1■■ /111■/ ■■ 1 ■ 
■■ ■■~ ~■■ ~■■ ■111■/ ■■ 1 ■ 

1 ■■■ ~■■ ~■■ ■■I 1■■ ■■ 1 ■ 

■■~■■ ■■■\ ■~■■I 1■■■ O■i 1■■ 1■■ t■I I■■ ■\ 1■ 
1■■■\ ■~~ 11■■■ 1■■I ■■ 1■■ \■I 1■\ ■■ 1■ 

■■■■■■~■■■ 1■~■~ ■■■~ \■■■1 ■■■ 1■■I ■~I It■ \~I 1■■ ■■ 1 ■ 
■~■■■■■\■■1 I■~■■ \■■\.1■■■1 1■■\ , It■I I■■i 1■■ 1 11■\ ■■ 1 ■ 

■■■■ 
~■■■ 
■■■~ 

■■■■ 

■■■■ 
■■■■ 

N< 
E 

1■■■~ 1■■■11■■■t ■■11 I■■I 1■■I 1■■ ~■I 1■\ ■■ 1■ 
1■■■1'■■■\ ■■■1 I■■11■■11■■ ~■11■~ ■\ 1 ■ 

 \■■■11■■p ■■■/ ■■■1'■■11■■11■■ 1■11■\ ■■ 1 ■ 
■■■■■■■■■■11 ~■■1 ■■■~ \■■■ \1/1 ■■1 I■111■■ ~■I I■■ ■■ 1 ■ 
■~■■■■■■■■■\~■■\ ~■■~11■■■ ~■■~ ~■1 I~■I I~■ 1■I I■■ ■\ 1 ■ 
■~■■■■■■■~~~1~

■ ~~~  iiii~iii iii iii iii ii iii ~ii ii i i 

 .~■■►• ~■■\ ■■ \■■ ~■ 1■1 ■\ ■■ 1 ■ 
  ■■■1'1■\` 11■■~ 1■ 1■\ ■■ ■■ 1 ■ 
 ~\■: ■■■~~■\~■■~`■\\■1711■■ /■ \■ 1 ■ 
■■■■■■■■■■■■■■■~~~\■►\■~~ \■.~■■\I'■■ f■.1■ 1 ■ 

 ~~~__ 

d' M N 

b~ 

8 
N 

O 
b 

N 

O 

O 

O 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 

ISSUE 1 

~1 

~Mullard~
V 

DF91 154.2 



~a 

R.F. PENTODE 

Shori grid-base miniature R.F. pentode 

for use in battery-operated equipment. 

DF92 

FILAMENT This valve is suitable for D.C. operation only. 
V. 1.4 V 

I f

MOUNTING POSITION Any. 

CAPACITANCES (Measured without external screening.} 
ca_si 
cta 
Cuut 

CHARACTERISTICS 

LIMITING VALUES 

tt f-g3 

0.05 A 

<0.01 µµF 
3.6 µµF 
7.5 µµF 

Va 90 90 
VgL 45 57.5 
Vgt 0 0 
la 1.9 3.7 
IB2 0.7 1.4 

gm 0.85 I.0 
r, 900 500 
µel-~2 I I I I 

NC 

92 ~ f-93 

91

t-93 f t 

B7 G BASE 

ISSUE 1 

Va max. 90 
Vezcb~ max. 90 
Vg$ max. 70 
Vgl max. 0 
Ik max. 6.0 

~ 19mm -~ 
mnx 

V 
V 
V 

mA 
mA 

mAIV 
I< S~ 

V 
V 
V 
V 

mA 

d 
E E 

E E 
E E 
r ~ 

I

v w 

A ` 

I' ' ~II 
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DF92 R.F. PENTODE 

Short grid-base miniature R.F. pentode 
{or use in battery-operated equipment. 

.,,. 

e ai 
ur ~~ ~~. 

1 

vyl(v) 

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

ISSUE 1 

I 
~mA~ 

DF92 953-2 



MINIATURE I.F. PENTODE 

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

DF96 

FILAMENT F-

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

CAPACITANCES 

V~ 
I, 

~a—KI 

din 

co„t 

Series Parallel 
1.3 1.4 V 

24 25 mA 

OPERATING CONDITIONS AS I.F. AMPLIFIER 

*Va=Vo 64 
RgE 0 

VB1 0 

Vez 64 

I~ 1.65 

Isz 550 550 

$m 850 850 
rn 0.7 1.0 

Elsa-sz 18 18 
Vs, (gm=10µAlV) -4.1 -5.5 
R~,v 14 14 

<0.01 pF 
3.3 pF 
7.8 pF 

85 V 
39 kS2 
0 V 
64 V 

1.65 mA 
IlA 

uA; V E-
MS2 

V 
kS2F 

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

LIMITING VALUES 

V~ max. (absolute) 110 
Vn max. 90 
pn max. 250 
VsZ max. 90 

Psz max. 100 

I k max. 2.2 
Rs,_ k max. 3.0 
Vg, max. (1~,=-!-0.3uA) 0 

Mullard 

V 
V 

mW 
V 

mW 

mA 
MS2 

V 

DF96 556-1 ISSUE 2 



DF96 MINIATURE I.F. PENTODE 

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

92 
91 

f+ 

2380 

t~93.s 

IC 

B7G Base 

ISSUE 2 

~~ 
[ Mullard 

V 

19 mm ~, 
max 

E 
E 
E 
O 

x 
0 
E 
E 
E 
.o 

DF% 556-2 



~'1 

R.F. PENTODE 
R.F. pentode for use as an i.f amplifier, frequency 
changer or self-oscillating mixer in f.m.;'a.m. 
receivers. 

DF97 

FILAMENT 

This valve is not recommended for operation in a series filament chain. 

Vr 1.4 V 
Ir 25 mA 

CAPACITANCES 

Pentode connection 

hn 

~i❑(g31 

c~„r 
~a—er 

Mgr—~a 

~g1—B2 

Triode connection (g 2 and g„ connected to a) 

4 ~, 
G,~rc 
c:a -Rr 

CHARACTERISTICS 

*V„ — V„ 
Vr„ 
R~z
Vr2
V~r

64 
0 
1.5 

63 
0 

64 
0 
4.7 

61 
0 

85 
0 
33 
62 

0 
la 1.7 1.6 1.7 
I,2 780 725 700 

''~ ga, 880 870 940 
ra 250 270 450 
µg1_ 2 20 20 20 

/~ 

3.7 pF 
5.2 pF 
7.5 pF 

<0.01 pF 
<0.1 pF 

2.5 pF 

1.1 pF 
8.1 pF 
2.6 pF 

85 V 
0 V 
47 kS2 
57 V 
0 V 
1.5 mA 

595 uA 
900 uA'V 
525 kS2 
20 

Vgr (g,,, 10;~A; V) —3.8 —3.8 —5.0 —5.0 V 

TYPICAL OPERATING CONDITIONS 

Frequency changer with oscillator o~oltage on g;, 

* Va Vii 

Rga 
Vg2 
Rg;, 
Vgl 
la
Iga 
VosC(r.m.s.7 
g~ 
ra
Vg1 (gm = 10µA V) 

ISSUE 1 

64 85 V 
4.7 47 kS2 
58 47 V 

300 300 k12 
0 U V 

670 540 uA 
1.25 0.8 mA 
12 12 V 
280 265 N.AiV 
300 500 kS2 
—3.5 —4.6 V 

DF97 257-1 



DF97 R.F. PENTODE 
R.F. pentode for use as an i.f. amplifier, frequency 
changer or sel( oscillating mixer in fm.la.m. 

receivers. 

Self-oscillating mixer (triode connection, g2 and g, connected to a) 
*Va=Vn
l8
Rg-r 
161 

Voac~r.m.e,~ 

8c 
r8

64 85 V 
1.3 1.9 mA 
1.0 1.0 MS2 
3.1 4.4 µA 
3.0 4.0 V 

465 500 ~.A/V 
29 26 kS2 

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

LIMITING VALUES 

3383 

Vb max. (absolute) 
Vn max. 
Va max. 
pa max. 
VB2 max. 
pB2 max. 
I k max. 
RRl_r max. 
Ra,_f max. 

-{-Vg, min. (IB1 = }0.3uA) 

93 

87G Base 

ISSUE 1 

150 V 
120 V 
120 V 
250 mW 
90 V 

150 m W 
2.5 mA 
3.0 MS2 
1.5 MS2 
0 V 

--19mm--
max 

E 
Ex 
~~ ~E 
v 

U 

E 
E ,,. 
,c, o 
vE 

DF97 257-2 



MINIATURE HEPTODE 
FRE6lUENCY CHANGER DK91 
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. op :ration only. 

Vr 1.4 V 
If 0.05 A 

CAPACITANCES 

~g3-all 7.0 µµF 
ca_su 7.5 µµF 
cgl_an 3.8 µµF 
~B3-a <0.4 µµF 

i~ 
X63-Bt <0.2 µµF 
ca_g, <0.1 µµF 

/~~ 

OPERATING CONDITIONS 

Va 45 67.5 90 90 V 
V6z+sa 45 67.5 45 67.5 V 
VB3 0 0 0 0 V 
Rgl 100 100 100 100 K s2 
ra 600 500 800 600 K S2 
g~ 235 2.80 250 300 µA/V 
Vsa ~Sc=S µA/V) -9 -14 -9 -14 V 
la 0.7 1.4 0.8 1.6 mA 
I62+sa 1.9 3.2 1.9 3.2 mA 
I81 150 250 150 250 µA 
Ik 2.75 5.0 2.75 5.0 mA 

OSCILLATOR SECTION 

Vgl=VB3 0 V 
VB2-V H4-, ~9 67.5 V 
Sm rgl—Bz+ga+al 1.4 mA/V 

LIMITING VALUES 

ISSUE 3 

Va max. 90 V 
VB2+B4rni max. 90 V 
VBz}64 max. 67.5 V 
VR3 max. 0 V 
Ik~~i max. 5.5 mA 

Mullard DK91 253-1 



D K91 MINIATURE HEPTO~DE 
FRE6IUENCY CHANGER 

Miniature heptode, primarily intended as frequency changer 

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

CIRCUITS 

9294
9i 

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—

C designates a decoupling capacitor. 

L~~ is a filament choke of 12 µH inductance and with a d.c. 
resistance of less than 0.5 S2. 

LH 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,is. Suitable values are 
C=100 µµF, Ln=11 µH. 

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

a 

f+ f-,95 

9~ 

9294/ \ f- 95 

9g a 

f-,95 
~ ~ f + 

B7G BASE 

533 

ISSUE 3 

~„~_ 19 mm._.~ 
max. 

DK91 253-2 



MINIATURE HEPTODE 
FRE6~.UENCY CHANGER 

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

DK91 

CIRCUIT FOR \TEDIUM AND IONC WAVE RECEIVER 

CIRCUIT FOR All WAVE RECEIVER 

06:3 

ISSUE 3 ~~~Mullalyd 

V 
DK91 953-3 



DK91 MINIATURE HEPTODE 
FREb1UENCY CHANGER 

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

DK92 

FILAMENT 

Suitable for series or parallel operation, d.c. only 

Vf
If

CAPACITANCES 

~a-all 

~K~- a]l 

Vg2-all 
~gl-x11 

~a-g3 

Vg2-g3 

~gl-g3 
Cgl-q2 

Series Parallel 
1.3 1.4 V 

48 50 mA 

8.5 pF 
7.5 pF 
5.0 pF 
4.0 pF 

<400 mpF 
1.6 pF 

'200 mpF 
3.0 pF 

OPERATING CONDITIONS 

Va = Vb 85 V 
VK3 0 V 
Rg~ 180 kS2 
Rg2 33 kS2 
Rgl-r+ 27 kS2 
Vg4 (approx.) 60 V 
Vga (approx.l 30 V 
Vgl(r. m.s.~ 4.0 V 
Ik 2..55 mA 

""'` la 700 µA 
Ig.~ 150 µA 
Im2 1.6 mA 

*h~ 100 µA 
g~. 325 µA!V 
ra 650 kS2 
VK3 (for 100:1 reduction in g~) -6.0 V 

~~ 

*Optimum value. In a typical circuit, I ;1 should be between 50uA and 250uA. 

Oscillator Section (with K'- connE:cted to f+) 

Va

Vg4 
VK3 
Vg2 
Iga 
$m(gl-g21 

µg1- Ka 

FEBRUARY 1960 (7) 

~1 
~ Mulla~rd 
~J 

85 V 
60 V 
0 V 
30 V 
2.5 mA 

900 µATV 
7.5 

Page Dl 



DK92 HEPTODE 
FREQUENCY CHANGER 

LIMITING VALUES 

V~ max. (absolute) 140 V 

Vb max. 120 V 

Va max. 90 V 

Vo} max. 90 V 

V,2 max. 60 V 

I~; max. 4.0 mA 

R~a_r max. 3.0 MS2 

R~l_~ max. 35 kf2 

f+.g5 f-

~oai 

94 
92

91 

87G Base 

All dimensions in mm 

~1 
Mullard 

—19 m a x --► 

N 
r; 

x 
0 
E 

V 

FEBRUARY 1960 (11 Page D2 



MINIIATURE HEPTODE 
FREf,1UENCY CHANGER 
Miniature heptode, primarily intended for use as a frequency 
changer in battery operated receivers and suitoble for a.g.c. 

DK96 

FILAMENT E—

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

CAPACITANCES 

Vt
If

ca_al i 
cBi—al l 
cBz-an 
X63-811 

ca_Bl 
~a_B2 

~a-63 

~B1-62 

CBl-63 

~B2-63 

Series Parallel 
1.3 1.4 V 

24 25 mA 

8.1 pFF-
3.9 p F 
4.8 p F 
7.4 pF~ 

<0.11 pF 
<0.3 pF 
<0.36 pF 

3.0 pF 
<0.2 pF 

1.6 pF 

TYPICAL OPERATING CONDITIONS 

*Va=Vb 64 85 V 
VB3 0 0 V 
RBa 0 120 kS2 
RHz 18 33 kit 
RB,_t+ 27 27 kit 
VBa(approx.) 64 68 V 
V62(approx.) 35 35 V 
VBl li.m.s.i 4.0 4.0 V 
Ik 2.45 2.4 mA 
la 550 600 µA 
IB, 120 140 µA 
IBz 1.6 1.5 mA 

IBi 85 85 µA 
g~ 275 300 µA,'V 
ra 750 800 ki2~ 
VB, (for 100 : 1 

reduction in g~) 
-4.5 -6.5 V 

OSCILLATOR SECTION (With gl  connected to f+) 

Va=Vb 64 85 V 
VBa 64 64 V 
VB;, 0 0 V 
VBz 35 35 V 

VBi -I-1.4 +1.4 V 
IBz 1.7 1.7 mA 
gmlei-Bal 600 600 µA/VE-
uei-Bz 7.5 7.5 

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

ISSUE 2 DK96 456-1 



DK96 MINIATURE HEPTODE 
FRE62UENCY CHANGER 

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

LIMITING VALUES 

93 

91

f+,95 f-

2389 

Vb max. (absolute) 110 V 
Vb max. 90 V 
Va max. 90 V 
p. max. 150 mW 
VgZ max. 60 V 
pB2 max. 100 mW 
Va4 max. 90 V 
pga 30 m W 
I k max. 2.6 mA 
Rea_f max. 3.0 Mfg 
Rgl_e max. 100 kf2 
Ve3 max. (I63= {-0.3µA) -}-1.0 V 
Vgl max. (Ig,=-}-0.3µA) 0 V 

94 a
92 

ISSUE 2 

~.,._ _ 19~mm ... 

__I

X 0 

~o 

DK96 456.2 



OUTPUT PENTODE 

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

DL33 

DL35 
OVERLEAF 

FILAMENT 

Suitable for d.c. operation only. 
Series Parallel 

Vt 2.8 1.4 V 
Ir 50 100 mA 

TYPICAL OPERATING CONDITIONS AS CLASS AMPLIFIER 
Filament connection: 

Series Parallel 
V;, 90 110 85 90 110 V 
V~, 90 110 85 90 110 V 
Va , -4.5 -6.6 -5.0 -4.5 -6.6 V 
V,,, (r.m.s.) 3.2 3.6 3.5 3.2 3.8 V 
la 8.0 8.5 7.0 9.5 1 0 mA 
IgZ 1.0 1.1 0.8 1.3 1.4 mA 
g,,, 
r a

2.0 
80 

2.0 
110 

1.95 
70 

2.2 
90 

2.2 
100 

mA~V 
k52 

Ra 8 8 9 8 8 k52 
P°°t 230 330 250 270 400 mW 
Dtot 8.5 8.5 5.5 6.0 6.0 °~ 0 

LIMITING VALUES 

92
9, 

{~* 

Va max. 
V~, 

110 V 
110 V 

`Ik max. 6 mA 
Re, max. 1.0 MS2 

* li; max. is 6mA for each 1.4V filament section. 

f CENTRE 
TAP 

93 

f-

DECEMBER 1958 (1) 

83 
F CENTRE TAP 

OCTAL. BASE 

Tf 11 
Ml`ulla/rJd 

~i 
Page 1 



DL35 OUTPUT PENTODE 

Output pentode for use in battery operated equipment. 

FILAMENT 
Suitable for d.c. operation only. 

Vt 1.4 V 
Ir 100 mA 

TYPICAL OPERATING CONDITIONS AS CLASS "A" AMPLIFIER 

90 V 
90 V 
—7.5 V 

$.3 V 
7.8 mA 
7.5 mA 
3.5 mA 
1.6 mA 

115 k52 
1.55 mA/V 
8 kS2 

240 mW 

LIMITING VALUES 

f 93 

Va 83 
Vgz 83 
Vg) —7.0 
Vinjr.m.s,1 5.0 
ly (max. sig.) 7.3 
laj°i 7.0 
Igz (max. sig.) 3.5 
lez(o) 1.6 
ry 110 
g,,, 1.5 
R;, 
p~~nt(~)~t=10%) 

9 
200 

V;, max. 
VR z max. 
I ); max. 

a 

JZ

8' {'+ 

9z 9, 

OCTAL BASE 

DECEMBER 1958 (1) 

~-93

110 V 
110 V 
12 mA 

Page 2 



SUBMINIATURE OUTPUT PENTODE 

Subminiature output pentode suitable for usit in hearing aids. 
It has a filament current of 10mA and is primarily intended 
for use with an H.T. battery supply of 15 volts. 

DL64 

FILAMENT 
Vr 1.25 V 
Ir 10 mA 

MOUNTING POSITION Any 

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

CAPACITANCES (Measured without external screen) 

ca_~1 X0.25 µµF 
q„ 2.5 µµF 
4,~,t 2.4 ;AµF 

CHARACTERISTICS 

Va 15 V 
V Rz 15 V 
Iry 160 µA 
IKz 40 µA 
V~1 —1.5 V 
g,,, 180 ;,.A/V 
r„ 400 k S2 
-~r1--t.x 4.5 

OPERATING CONDITIONS AS SINGLE VALVE CLASS "A" 
AMPLIFIER 

LIMITING VALUES 

V;, 15 V 
V~;_ 15 V 
Vet —1.55 V 
Ra 100 k S~ 
ly,,,i 150 µA 
Ie~,~l 37 µA 
Vinln m.e,l 0.85 V 
Pont 950 µW 
Dtnt 10 °~a 

Va max. 45 V 
Vg2 max. 45 V 
I k max. 600 µA 

ISSUE 1 

~~ 
M``ul:la/Jrd 

\% 
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DL64 SUBMINIATURE OUTPUT PENTODE 

Subminiature output pentode suitable for use in hearing aids. 
It has a filament current of 10mA and is primarily intended 

for use with an H.T. battery supply of 15 volts. 

92 

f-

13 3~ 

a 

t+,93

Red 
spot\ 

9i 

ISSUE 1 

92 91 

a f— f+,g3

BSA BASE 

S•6mm 
mcx. 

7.25mm 
moz. 

x 
0 
E 
E 
E 
N 
N 
m 

c 
~E 

11~r ~ 
E 
E 

~I1
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SUBMINIATURE OUTPUT PIENTODE 

Subminiature output pentode suitable for u:~e in hearing-aids. 
It has a (lament current of 25mA and is primarily intended 
for use with an H.T. battery supply of 22.5 volts. 

DL68 

FILAMENT 
Vi
Iq 

1.25 V 
25 mA 

MOUNTING POSITION Any 

Note—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. 

CAPACITANCE 

CHARACTERISTICS 

ca_gl 0.15 u~ F 

Va 22.5 V 
V~2 22.5 V 
Iry 600 ixA 
Igz 150 µA 

Vgl —2.2 V 
gn, 430 µAj V 
ra 100 k S2 

~~i-~z 5.0 

OPERATING CONDITIONS AS SIINGLE VALVE 
CLASS "A" AMPLIFIER 

~—. V n 22.5 V 
Vgl 22.5 V 
V~1 —2.2 V 
R~ 37.5 k f2 

laio~ 600 µA 

1~2~a: 150 ~A 

Vin ~r.m.s.~ 1.3 V 

Po„< 5.0 m W 
Dtot 10 

LIMITING VALUES 
Va max. 45 V 
Vgz max. 45 V 

pa max. 100 mW 

pgQ max. 25 mW 

I k max. 2.3 mA 

fS5UE 2 

~3
M~~ull~ard 

\%~ 
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SUBMINIATURE OUTPUT PENTODE DL68 Subminiature output pentode suitable for use in hearing-aids. 
It has a (lament current of 25mA and is primarily intended 

for use with an H.T. battery supply of 22.5 volts. 

a 

92 91 

92 
91 

a f+ f—,93 

B5A BASE 

ISSUE 2 

6•Imm. 8•Smm. ~x"` 
maz.~ 
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SUBMINIATURE 
OUTPUT PENTODE 

Subminiature output pentode suitable for battery 
operation with an h.t. supply of 90 V. 

DL69 

FILAMENT 

Suitable for d.c. operation only 

V, 
Ir 

1.25 V 
25 mA 

MOUNTING POSITION Any 

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

CAPACITANCES (shielded) 

~e_RI 

~In 

bout 

CHARACTERISTICS 

Va
Vag
!a
la, 
Val
$m 

ra
µa1-as 

SO mpF 
2.9 pF 
3.2 pF 

90 V 
90 V 
1.75 mA 

400 µA 
—2.5 V 

850 µA/V 
800 kf2 
15 

OPERATING CONDITIONS 
AMPLIFIER 

V. 
V~p
laws 

AS SINGLE VALVE 

~i7.5 
Ii7.5 
0.9 

CLASS 

90 
90 
1.3 

laawl 200 300 
v al -2.0 —3.0 
Rfl ;r0 60 

~~ V lui r.m.s.~ 1.2 1.6 
pout 23 50 
Dlul 10 10 

NOVEMBER 1963 

'A' 

V 
V 

mA 
uA 
~ V 
kS2 
V 

mW 
°/u 

Pap D1 



DL69 SUBMINIATURE 
OUTPUT PENTODE 

Subminiature output pentode suitable (or battery 
operation with an h.t. supply of 90V. 

OPERATING CONDITIONS FOR TWO VALVES IN CLASS `AB' 
PUSH-PULL 

Va_e 90 J 
VBz-e 90 'J 
la to~ 2 X 800 uA 
l a(max. sig.) 2 x 1.0 mA 
I a2,~, 2 x 150 paA 
IgZ(max. sig.) 2 x 425 µA 
R k 1.8 k!2 
Ra_a 100 k!2 
Vin~et-tiu r.m ,y, 8.0 V 
Puut 100 mW 

tot 5.0 °~ 

LIMITING VALUES 

2927

92 

Va max. 
VRz max. 
I k max. 

72 max 

Rcd dot 

91 

a f-.93 f+.93 

f-93 f+93 BSG/F Bas¢ 

93 consists of two plates one being 
connected to lead 3 and the other 
to lead 5 

All dimensions in mm 

~., 9 75 
max 

All 

90 V 
90 V 
2.5 mA 

5~3 

I 
/'n 
0 
.o 
O 

x 
a 
E 
m 
r~ 

125 max _i c

E 
c m 

C ~ 

NOVEMBER 1963 

~~ 
Mullard 

V 
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SUBIMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DL70 

This valve is primarily intended for use in communications equipment 
of the `push to talk' type and its continuous life rating under typical 
supply voltage conditions is relatively short and is chiefly a function of 
hours of filament operation and filarrient temperature. 
Under `push to talk' conditions an operating life of about 200 hours 
may be expected. 

FILAMENT 

Suitable for d.c. operation only. 
Vf 1.25 V 
Ir 110 mA 

MOUNTING POSITION Any 

Note —Direct soldered connections to the leads of this valve must 
be at least Smm from the seal and any bending of the valve leads must 
be at least 1.Smm from the seal. 
If the valve is used with an earthed metal clip a decrease in output 
power of approximately 10°,~ can be expected up to 200McIs. 

CAPACITANCES 

~a_g~ 

din 

tout 

CHARACTERISTICS 

V,~ 
V  E'2 

Shielded Unshielded 
<0.1 0.08 pF 

3.0 3.1 pF 
5.6 3.9 pF 

135 V 
90 V 

7.5 mA 
1.5 mA 

—7.5 V 
1.9 mA'V 

150 kS2 
6.5 

OPERATING CONDITIONS AS A CLASS 'C' TELEGRAPHY R.F. 
OSCILLATOR 

f 10 50 Mcs 
Va 'I 50 150 V 
V ~_ ~ 'I 10 110 V 
la 10 10 mA 

3.0 mA 
40 uA 

390 kS2 
800 mW 

53 °:o 
— V 

V 

1~2 3.0 
Is, 40 
Rg, 470 
Pln;,~, 
r,,nad

800 
53 

va(P k) '120 
vglfPk) 23 

ISSUE 3 DL70 1056-1 



DUO SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f applications in battery-operated equipment. 

OPERATING CONDITIONS AS A CLASS 'C' TELEGRAPHY R.F. 
AMPLIFIER 

f 
Va
VBZ 
VBt 
la
IB2 
IBt 
Ptoaa 

'~toaa 

Partvc measured at the control-grid is approximately SOmW at 
f=200Mc's and does not include the power lost in the grid tuned 
circuit. 

50 200 Mc~s 
150 150 V 
110 110 V 

—22 —22 V 
9.7 10.5 mA 
3.2 2.5 mA 

80 60 µA 
820 450 mW 

56 29 

OPERATING CONDITIONS AS A FRE6IUENCY MULTIPLIER 

Doubler 

foot 
Va
VBE 

Vet 
Ia
IB2 
let 
Ploaa 
nload 

Trebler 

50 50 100 100 Mc;s 
90 150 90 150 V 
90 110 90 110 V 
—32 —40 —32 —40 V 

4.3* 9.4 4.7* 9.9 mA 
1.5 3.4 1.3 3.0 mA 

13 140 8.0 90 r~ A 
180 590 150 510 m W 
47 42 36 34 °o 

fo„t 50 50 100 100 Mcis 
Va 90 150 90 150 V 

VBZ 90 110 90 110 V 
Vg, —60 —70 —60 —70 V 
la 4.4* 9.3 4.6* 9.7 mA 
IB2 1.6 3.4 1.4 3.1 mA 
IBt 30 24 24 190 u.A 
Ploaa 140 420 120 360 m W 
t7load 35 30 29 25 °~ in 

6luadrupler 
foot 50 SO Mcs 
Va 90 150 V 
VBZ 90 110 V 
VBt —65 —80 V 
Ia 4.5* 6.2 m A 
IBZ 1.5 1.8 mA 

IBt 32 27 ~aA 
Ptoaa 100 220 m W 
tltoaa 25 24 

*For class 'C' r.f. operation at Va ~90V, I k max.— 6.OmA. 

ISSUE 3 DL70 1056-2 



SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DUO 

OPERATING CONDITIONS AS SINGLE VALVE CLASS 'A' 
AMPLIFIER 

Va 45 67.5 90 120 
Vg2 45 67.5 90 120 
Vgl -2.9 -3.8 -6.5 -12 
la 3.0 7.5 9.0 8.0 

Igzcul 0.8 1.8 2.1 1.8 
Ig2(max. sig.) 1.2 2.7 3.1 3.0 
Ra 12 6.5 7.0 13 
Vturr.m.s.r 

(Pou~ 50mW) 1.9 1.5 1.5 1.3 
Pout 58 190 360 460 

Vinrr.m.s.~ 2.2 3.4 4.7 4.7 
Dtot 10 10 10 10 

OPERATING CONDITIONS FOR l"WO VALVES 
PUSH-PULL 

Vn_e 90 
VB2_P 90 

laro> 2x6.5 
la(max. sig.) 2 x 7.6 
Ig21o~ 2 X 1.5 
1S2(max. sig.) 2 x 2.6 
Rk 390 
Ra_b 11 
Vml~i-gtlT.m.s.(Pout=50mW) 2.8 
Pout 0.65 
Vtnlgl_glrr.m.s. 14.5 

tot 5.7 

135 V 
90 V 
-7.5 V 
7.5 mA 
1.5 mA 
2.5 mA 

16 kS2 

1.1 V 
500 mW 

4.0 V 
10 °% 

IN CLASS 'AB' 

150 V 
120 V 

2x6.3 mA 
2 x 7.95 mA 
2 x 1.4 mA 
2 x 2.65 mA 

680 S2 
18 kS2 

4.2 V 
1.35 W 

11.3 V 
4.7 °-~ 

LIMITING VALUES 

Va max. 150 V 
pe max. 1.0 W 
VIZ max. 150 V 
p82 max. 450 mW 
Rgl_f max. 2.2 MS2 
Vf max. (absolute} 1.35 V 
Vet max.:-r.f. amplifier -25 V 

frequency doubler• -40 V 
frequency trebler -70 V 
frequency quadruF~ler -80 V 

I k max.:- 13 mA 
frequency quadrupler (Va~90V} 8.0 mA 

ISSUE 3 
Mullar~
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DUO SUBMINIATURE 
V.H.F. OUTPUT PENTODE 
Subminiature output pentode suitable for 

v.h.f: applications in battery-operated equipment. 

92 

91 

3230 

NC 

91 

IC 

f~93 f 

92 

8 BD/F Base 

All dimensions in mm 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DUO 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE 
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vga=90V 

ISSUE 3 



DUO SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f, applications in battery-operated equipment. 

I l l
Vp = 135 V 
V9~ = 90V 

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND 
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE 

V;,=135V, V~2=90V 

ISSUE 3 D L70 1056-6 



SUBMINIATURE 
V.H.F. OUTPUT PENTOUf 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DUO 
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DL70 SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 
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PERFORMANCE OF SINGLE DL70 AS CLASS 'A' AMPLIFIER. Va=Vga=90V 
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DUO SUBMINIATURE 
Y.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 
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SUBMiNiATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DL70 
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DUO SUBMINIATURE 
V.H.F. OUTPUT PENT®C7E 

Subminiature output pentode suitable for 
v.h. f. applications in battery-operated equipment. 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DUO 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DL73 

This valve is primarily intended for use in communications equipment 
of the `push to talk' type and its continuous life rating under typical 
supply voltage conditions is relatively short and is chiefly a function of 
hours of filament operation and filament temperature. 

Under `push to talk' conditions an operating life of about 200 hours 
may be expected. 

FILAMENT 

Suitable for d.c. operation only 

Vf
I P

1.25 V 
200 mA 

MOUNTING POSITION Any 

Note —Direct soldered connections to the leads of this valve must 
be at least 5mm from the seal :and any bending of the valve leads must 
be at least 1.5mm from the seal. 
If the valve is used with an earthed metal clip a decrease in output 
power of approximately 10% can be expected up to 200Mcjs. 

CAPACITANCES 
Shielded 

to-6t <0.15 
din 3.6 
bout 3.9 

CHARACTERISTICS 

Va
V82 
Vsl 
la
lez 

gm 
r~ 
A61—B2 

OPERATING CONDITIONS 
OSCILLATOR 

AS A CLASS `C' 

f 10 
Va 150 
Vg.~ 75 
la 17 
I~., 7.0 
Ig, 1.0 
Rs, 22 
Ptnaa 1.4 
'~toat~ 55 
va ,p~, 
vgtink, 

130 
32 

ISSUE 2 

Unshielded 
<0.1 pF 

3.5 pF 
3.0 pF 

100 V 
100 V 

—9.0 V 
15 mA 

3.8 mA 
2.5 mA V 
16 k4 
6.0 

TELEGRAPHY R.F. 

50 Mcs 
150 V 

75 V 
17 mA 

7.0 mA 
1.0 mA 

18 kS2 
1.4 W 

55 °~ 

— V 
— V 

DL73 1056-1 



DL73 SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f, applications in battery-operated equipment. 

OPERATING CONDITIONS AS A CLASS 'C' TELEGRAPHY R.F. 
AMPLIFIER 

Single valve 

f 50 180 200 Mc;'s 
Va 150 150 150 V 

V62 75 75 75 V 

VB1 —20 —20 —20 V 

Ia 17.3 18.3 18.6 mA 

1H2 6.7 5.8 5.6 m A 

161 1.0 0.9 0.8 mA 

Pload 1.6 1.3 1.2 W 

~loaa 62 47 43 °,o 

Pdrive measured at the control-grid is approximately 100mW at 
f 200Mc1s and does not include the power lost in the grid tuned 
circuit. 
Ploaa is approximately 1 W at f=250Mc~s. 

Two valves in push-pull 

f 
Va

V62 

V81 
la

162 
161 
P1oad 

Yiload 

Two valves parallel connected 

f 
Va

VBa 

V61 
Ia

162 
161 

Pload 

71oad 

ISSUE 2 

180 250 Mc,s 
150 150 V 

75 75 V 

—20 —20 V 
2x18.1 2x18.7 mA 
2 x 5.6 2 x 5.0 mA 
2x1.2 2x1.2 mA 

2.8 2.3 W 

52 41 

180 Mc!s 
150 V 
75 V 
—20 V 

2 x 18.2 mA 
2 x 5.6 mA 
2x1.2 mA 

2.5 W 
46 

DL73 1056-2 



SUBMINIATURE 
Y.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h. f. applications in battery-operated equipment. 

D L73 

OPERATING CONDITIONS AS FRI:6IUENCY MULTIPLIER 

Doubler 

Trebler 

f 50 Mcls 
Va 150 ~V 
V62 75 V 
Vg, —35 V 
la 17.7 mA 
Ig2 6.2 mA 
I gl 1.1 mA 
P~oaa 1.1 W 
Toad 42 

f 50 Mcjs 
Va 150 V 
V62 75 V 
Vgt —70 V 
la 17.9 mA 
IB2 5.8 mA 
I gt 1.3 mA 
P1oaa 800 mW 

0 Toad ~o 

OPERATING CONDITIONS AS SINGLE VALVE CLASS 'A' 
AMPLIFIER 

Va 120 
Vsz 90 
Vsi —13.8 
laro~ 12 
la (max, sig.) 1'1.6 
1B2(o1 2.5 
I 62 (max. sig.) ~i.6 
Ra 9.0 
Vin~r.m.s.~ (Pout=50mW) 1.3 
Pout 730 
Vtn~r.m.s.~ G.9 

tot 1 A 

150 V 
90 V 
—8.5 V 
13 mA 
12.8 mA 
2.3 mA 
6.3 mA 

10 kS2 
1.2 V 

900 mW 
6.5 V 

10 °% 

LIMITING VALUES 

Va max. 150 V 
pa max. 2.0 W 
Vga max. 150 V 
pB2 max. 700 m W 
I k max. 25 mA 
Rgl_f max. 2.2 MS2 
Vt max. (absolute} 1.35 V 
Vgl max.:—r.f. amplifier —30 V 

frequency doubler —35 V 
frequency trebler —70 V 

Mullarcl 
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DU3 SUBMINIATURE 
V.H.F. OUTPUT PENTODE 
Subminiature output pentode suitable for 

v.h.f. applications in battery-operated equipment. 

92 

91 

L230 

IC 

193 t 

92 

BBD/F Base 

tv C 

a 

All dimensions in mm 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h. f. applications in battery-operated equipment. 

DU3 
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DU3 SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 
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SUBMINIATURE 
V.H.F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f. applications in battery-operated equipment. 

DU3 

PERFORMANCE OF SINGLE DL73 AS CLASS `A' AMPLIFIER 
Va=120V 
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DU3 SUBMINIATURE 
V.H,F. OUTPUT PENTODE 

Subminiature output pentode suitable for 
v.h.f applications in battery-operated equipment. 
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MINIATURE OUTPUT PENTODE 

"`~ 

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

DL92 

FILAMENT 

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

Series Vr applied across the two filament sections in series, 
between pins it and 7. Vet referred to pin 1. 

Parallel Vf applied across the two filament sections in parallel, 
between pin 5 and pins 1 and 7 connected together. 
Vgl referred to pin 5. 

Single Section Ve applied across one section of the filament only, 
between pin 5 and either pin 1 or pin 7. 

Vf
li

Series Parallel Single Section 
2.8 1.4 1.4 V 
0.05 0.1 0.05 A 

MOUNTING POSITION Any 

CAPACITANCES 
ca_si 
din 

foal 

<0.4 µµF 
4.35 µµF 
6.0 µµF 

CHARACTERISTICS 
Filament Connection 

Series Parallel 
Va 45 90 45 90 V 
Vg2 45 67.5 45 67.5 V 
Vgt -4.5 -7 -4.5 -7 V 
la 3.0 6.1 3.8 7.4 mA 
Ig2 0.7 1.1 0.8 1.4 mA 
gm 1.1 1.42 1.15 1.57 mA/V 
µg1_82 5.0 5.0 5.0 5.0 
ra 100 100 100 100 k S2 

OPERATING CONDITIONS AS SIIVGLE VALVE CLASS "A" 
AMPLIFIER 
Series filament connection 

Va 45 67.5 90 V 
V6z 45 67.5 67.5 V 
Vgi -4.5 -7 -7 V 
lat°i 3.0 6.0 6.1 mA 
Ig21°I 0.7 1.2 1.1 mA 
Ra 8.0 5.0 8.0 k S2 

/"~ Vin Ir. m.s.~ 3.5 5.5 5.5 V 
P°„c 50 160 235 mW 
Di°t 12.5 12 13 

Mullatrd 
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MINIATURE OUTPUT PENTODE DL92 
Output pentode with centre-tapped filament 

for use in battery operated equipment. 

Parallel filament connection 
Va
V6x 
Ve> 
Ia1ot 
lexc~t 
RB
Vmlr.m.e.~ 

Pout 

tot 

45 67.5 90 82 
45 67.5 67.5 82 
-4.5 -7 -7 -8.2 
3.8 7.2 7.4 10 
0.8 1.5 1.4 2.2 
8.0 5.0 8.0 5.5 
3.5 5.5 5.5 6.3 

65 180 270 320 
12 10 12 13 

DL92 1252-2 

Single section of filament 
Ve
V82 
V81 
Ia1°I 
1871Oj
Rp 
V1nlr. m.e.t 
P°„~ 
~s°s 

LIMITING VALUES 

 7.0 2 x 8.4 mA 
1821°1 2 x 0.25 2 x 0.35 2 x 0.35 mA 
162 (max. sig.) 2 x 1.5 2 x 2.6 2 x 2.7 mA 
Ra_a 10 9.0 10 k S2 
Vtn18-eur.m.s.1 17 20 23 V 
P°°t 340 490 780 m W 
Dt°o 5.0 5.5 6.0 

ISSUE 2 

LIMITING VALUES 

62 82 
62 82 
-5.6 -8.3 

3.8 5.0 
0.8 1.1 

12 12 
4.6 6.6 

91 192 
10.5 12.3 

62 82 
62 82 
-5.6 -8.3 

3.8 5.0 
0.8 1.1 

12 12 
4.6 6.6 

91 192 
10.5 12.3 

V 
V 
V 

mA 
mA 
k S2 
V 

mW 

V 
V 
V 

mA 
mA 
k S2 

V 
m W 

°i°

V, max. 90 V 
pa max. 0.7 W 
V82 max. 90 V 
pee max. 0.15 W 
I k max. 12 mA 
R81_r max. 2.0 M S2 

SU DL92 1252-2 

V, max. 90 V 
pa max. 0.7 W 
V82 max. 90 V 
pee max. 0.15 W 
I k max. 12 mA 
R81_r max. 2.0 M S2 



MINIATURE OUTPUT PENTODE 

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

DL92 ~ 

92 
9~ 

f n g3 f-

ISSUE 2 

B7G BI~SE 

M~ullar~

18 mm 
MAX. 

Eo 
~E 

788 
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MINIATURE OUTPUT PENTODE DL92 
Output pentode with centre-tapped filament 

for use in battery operated equipment. 
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OUTPUT PENTODE 

Output pentode with centre-tapped filament, 
suitable for R.F. and A.F. applications. 

DL93 

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

Series Vr applied across the two £lament sections in 
series, between pins I and 7. Vgl referred to 
pin I. 

Parallel Vt applied across tfte two filament sections in 
parallel, between pin 5 and pins I and 7 con-
nected together. Vgt referred to pin 5. 

Vt
It

Series 
2.8 
0.1 

Parallel 
1.4 V 
0.2 A 

For series filament operation a shunting resistor must be 
connected across one filament :section, between pins I and 5 
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 

CAPACITANCES (without external shield) 
ca_g, 
~1n 

bout 

Any 

<0.34 µµF 
4.8 µµF 
4.2 µµF 

-+r OPERATING CONDITIONS AS CLASS "A" A.F. AMPLIFIER. 

Parallel filament connection 
Va 135 

Vex 90 
V61 —7.5 
laws 14.8 
la (max. sig.) 14.9 
16e1u1 2.6 
Igs (max. sig.) 3.5 

$m 1.9 
ry 90 
Rg 8 
V1nIP~1 7.5 

Pout 
D tot 

ISSUE 1 

(~  ~I. 
Mallard

~~ 

150 V 
90 V 
—8.4 V 
13.3 mA 
14.1 mA 
2.2 mA 
3.5 mA 
1.9 mA/V 

100 k S2 
8 k S2 
8.4 V 

600 700 m W 
5 6 °~, 

D193 653-1 



DL93 OUTPUT PENTODE 

Output pentode with centre-tapped filament, 
suitable for R.F. and A.F. applications. 

f-

OPERATING CONDITIONS 
As R.F. power amplifier at 50 Mc/s. (Intermittent operation) 

V 
V 

k S2 
mA 
mA 
mA 
W 

Va 150 
Vga I35 
Rgl 200 
Ia 18.3 
Iga 6.5 
Igl 0.13 
pout (approx.) 1.2 

LIMITING VALUES 

d 

f Ct, 
g3 

(a) A.F. power amplifier 

Va max. 150 V 
Vga max. 90 V 
pa max. 2 W 
pB2 max. 0.4 W 
Ikio~ max. 18 mA 

(b) R.F. power amplifier (intermittent operation) 
V8 max. I50 V 
Vgz max. 135 V 
Vgl max. -30 V 
pa max. 2 W 
pgQ max. 0.9 W 
ptn max. 3 W 
Ia max. 20 mA 
Ig, max. 0.25 mA 
I k max. 25 mA 

91

92

a 

f 

B7Q Bas¢ 

ISSUE 1 

f ct,g3 
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MINIATURE OUTPUT PENTODE 

Output pentode with centre-topped filament for use in battery 
operated equipment. Designed for operation with equal 
voltages on anode and screen-grid. 

DL94 

FILAMENT 

This valve is suitable for D.C. operation only. 
Series Vt applied across; the two filament sections in series, 

between pins 1 and 7. VKi referred to pin 1. 
Parallel Vr applied across the two filament sections in parallel, 

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

Single-Section Vr applied across one section of the filament only, 
between pin 5 and either pin 1 or pin 7. 

Series Parallel Single-Section 
V, 2.8 1.4 1.4 V 
If 0.05 0.1 0.05 A 

MOUNTING POSITION Any 

CAPACITANCES (Measured without external screening) 
~a-Rl 

cin 

Gnd 

CHARACTERISTICS 

V~ 
VRx 
VKl 
Ia
162 
$m 

;AR1-K2 
ra

0.2 µµF 
5.5 µµF 
3.8 µµF 

Filament Connection 
Series Parallel 
90 90 V 
90 90 V 
-4.5 -4.5 V 

7.7 9.5 mA 
1.7 2.1 mA 
2.0 2.15 m A; V 
7.5 7.5 
0.12 0.1 M S2 

OPERATING CONDITIONS AS SINGLE VALVE CLASS 
AMPLIFIER 

Series filament connection. 
Va 90 V 
VKZ 90 V 
VK, -4.5 V 
la~o~ 7.7 mA 
IRzio~ 1.7 mA 
Ra 10 k S2 
Vin~r. m.s.i 3.2 V 
pout 240 m W 
Dtot 7

Parallel filament connection. 
VK 85 90 V 
VKZ 85 90 V 
VK, -5.0 -4.5 V 
la~o~ 6.9 9.5 mA 
IKa~oi 1.5 2.1 mA 
Re 10 10 k S2 
Vln~r. m.e.i 3.5 3.2 V 
po„t 250 270 mW 
Dtot 10 7 

ISSUE 2 DL94 653-1 



DL94 MINIATURE OUTPUT PENTODE 

Output pentode with centre-tapped (lament for use in battery 
operated equipment. Designed for operation with equal 

voltages on anode and screen-grid. 

Single section of filament. 

Va 85 V 
Vg2 85 V 
Vgl -5.0 V 
la~o, 3.5 mA 
Ig21o~ 0.8 mA 
Ra 20 k f2 
Vmir.m.a.~ 3.9 V 
Pout 150 m W 
Dtot 12 

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL 

Series or parallel filament connection. 

V 
V 
V 

mA 
mA 
mA 
mA 
k SZ 

V 
mW 

Va 82 90 
V62 82 90 
V81 -8.2 -9.4 
la~o, 
la (max. sig.) 

2 x 2.0 
2 x 5.6 

2 x 2.0 
2 x 6.4 

Ig21o, 2 x 0.5 2 x 0.5 
Ia~(max. sig.) 2 x 2.1 2 x 2.3 
Ra_n 14 14 
Vinig_g~~r.m.a.~ 12.2 14 
Pout 460 580 
Dtot 3.5 3.8 

Single section of filament. 

Va 82 90 V 
VB2 82 90 V 
Vg, -8.0 -9.1 V 
la~o1 2 x 1.0 2 x 1.0 mA 
l a (max. sig.) 2x2.9 2x3.3 mA 
Ig21o~ 2 x 0.3 2 x 0.3 mA 
I g2(max. sig.) 2 x 1.1 2 x 1.3 mA 
Ra_a 30 30 k f2 
Vm~s--g~cr.m.a.~ 12 13.8 V 
Post 230 300 mW 

tot 2.6 2.7 °o 

LIMITING VALUES 

Va max. 90 V 
pn max. 1 W 
Vaa max. 90 V 
Psz max. 0.3 W 

*Ix max. 12 mA 
Rg,_t max. 1.0 M S2 

*Ik max. for each 1.4-volt section of filament is 6mA. 

ISSUE 2 DL94 653-2 



MINIATURE OUTPUT PENTODE 

Output pentode with centre-tapped (lament for use in battery 
operated equipment. Designed for operation with equal 
voltages on anode and screen-grid. 

DL94 

a 

N.C. 
92 ~ ~ f

\
Ct,93

/ 
O 

\ O O 

O O 

\ O O 

f—  /~ 

B7G BASE 

ISSUE 2 
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DL94 MINIATURE OUTPUT PENTODE 

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

voltages on anode and screen-grid. 
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OUTPUT PENTODE 

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

DL96 

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

Series 
Ve applied across the two filament se~:tions in series, between pins 1 and 7. 
Vgt referred to pin 1. 

Parallel 
Ve applied across the two filament sections in parallel, between pin 5 and 
pins 1 and 7 connected together. V~~_ referred to pin 5. 

Single Section 

Vr applied across one section of the filament only, between pin 5 and 
either pin 1 or 7. 

From a parallel supply 
Series Parallel 

Vr 2.8 1.4 V 
Ir 25 50 mA 

From a series supply 
Ve 2.6 1.3 V 
Ir 24 48 mA 

The filament must be shunted to ensure the correct filament voltage across 
each section. If separate I.t. and h.t. batteries are employed it is recom-
mended that each filament section is shunted separately to h.t. 

If a pair of valves are used in push-pull in a 50mA series chain, then the 
corresponding filament sections of each valve must be connected in 
parallel and the pairs of sections in series. A resistor must shunt the more 
negative pair of sections. V~; ~ referred to pin 1. 

CAPACITANCES 

~a—R1 
c;,, 
coin 

CHARACTERISTICS (parallel filament connection) 

0.4 
4.8 
4.4 

pF 
pFE-
pFF-

V„ 67.5 90 V 
V~ 64 85 V 
Vg2 64 85 V 
Vgl —3.3 —5.2 V 
la 3.5 5.0 mA 
Igs 650 900 µA 
$m 1.3 1.4 mA~V 
µgl- R2 7.0 7.0 
ra 170 150 kit 

Vg~ max. (1~1=+0.3µA) 0 V 

SEPTEMBER 1961 (1) 
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DL96 OUTPUT PENTODE 

OPERATING CONDITIONS AS SINGLE VALVE CLASS "A" 
AMPLIFIER 

Series filament connection 
V~ 90 V 
Va 85 V 
Vgz 85 V 
Vgl —5.2 V 
la 4.3 mA 
Igz 700 µA 
R~ 15 kit 
Vin (r.m.s.) 3.0 V 
P,,,,t 160 mW 
Dcm 10 °o 

Parallel filament connection 

V~ 67.5 90 
Va 64 85 
V az 64 85 
Vsl —3.3 —5.2 
la 3.5 5.0 
Ig2 650 900 
Ra 15 13 
Vin(r.ms.) 2.6 3.5 
Pour 100 200 
~ioc 10 10 

Single section of filament 

V~ 
Va
Vg2
Vgl
la

V 
V 
V 
V 

mA 
µA 
kit 
V 

mW 
°„ 

V 
V 
V 
V 

mA 
Isz 330 450 µA 
R, 30 25 kit 
Vin(r.m.s.) 2.6 3.6 V 
P„n, 50 100 mW 
Disc 10 10 ° 

OPERATING CONDITIONS FOR TWO VALVES IN CLASS "AB" 

V 
i2 

mA 
mA 
µA 
mA 
kS2 

V 
m W 

°„ 

*An additional 3.5mA is fed through R,; to simulate the current from 
previous stages. 

PUSH-PULL 
All filament sections in parallel 

V,, 67.5 90 
* R,; 470 560 
I;,i„~ 2 x 2.3 2 x 3.25 
la (max. sig.) 2 x 3.4 2 x 4.75 
I~zia~ 2 x 430 2 x 600 
hz (max. sig.) 2 x 0.95 2 x 1.5 
R;,_, 20 20 
Vin~gl gi lr.m.~. 11.4 15.8 
P,,,,, 220 420 
D,,,, 3.0 4.0 

67.5 90 
64 85 
64 85 
—3.3 —5.2 
1.75 2.5 

SEPTEMBER 1961 (1) Page D2 
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OUTPUT PENTODE DL96 

OPERATING CONDITIONS FOR 'TWO VALVES 
PUSH-PULL 

All filament sections in parallel 

VU 67.5 
Va 61.5 
Vg2 61.5 
Vgi -5.8 
lay°~ 2 x 0.75 
I„ (max. sig.) 2 x 3.4 
I~ai°i 2 x 140 
1~2 (max. sig.) 2 x 0.95 
Ra-~ 20 
Vin~gl—~~>r.ms. 11.4 
P°°c 220 
Dcoc 3.0 

LIMITING VALUES 

92 

Vc, max. (absolute) 
Vo max. 
Va max. 
pa max. 
V~2 max. 
p~z max. 

*I k max. (parallel filament connection) 
Rgl_f max. 

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

f+ 

3373 

a 

fct,g3 f-

I 

o 
~ fct,93 

0 92  

p\ E 
E 

o gl E 

Q 
f-

B7G Base 

IN CLASS 

90 V 
81.5 V 
81.5 V 
-8.5 V 

2 x 1.0 mA 
2 x 5.0 mA 

2 x 180 µA 
2 x 1.3 mA 

16 kS2 
1 5.8 V 
440 mW 

2.6 

110 V 
90 V 
90 V 
600 mW 
90 V 
200 mW 

6.0 mA 
2.0 MS2 

~-19mm . 
max 

5
4
•S

m
m

 m
a
x 

SEPTEMBER 1961 (1) 
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R.F. OUTPUT PENTODE 

R.F. output pentode intended for use in portable equipment 
as a class 'C' r. f. amplifier, oscillator and frequency 
multiplier. 

DL98 

FILAMENT 

Vf

I~ 

Series Parallel 
2.5 1.25 V 

165 330 mA 

When the filament sections are series connected, the lower section ofthe 
filament should be shunted by a resistor to by-pass the cathode current 
of the upper section. 

MOUNTING POSITION Any 

CAPACITANCES (measured without an external shield) 

G ut 

CHARACTERISTICS 

Va 90 

Vg2 90 

la 15 

Igz 1.0 

$m 1.7 

ra 22 

F~gi-g2 3.2 

Vg~ -9.9 

160 mpF 
4.6 pF 

7.6 pF 

135 V~ 

120 VF 

30 mA 

1.8 mA 

2.15 mA,N~
22 kSZ 

3.45 

-10 V 

ul r
OE BR 16 ~ / ae D 

j-This condition represents operation at the absolute limit of Va ,Vg2 and la

  Mullard  
NOVEMBER 1961 `~ /~ Page D1 

s condition represents operation at the absolute limit of Va ,Vg2 and la

G ut 

CHARACTERISTICS 

Va

Vg2 

la

Igz 

$m 

ra

F~gi-g2 
Vg~ 

90 

90 

15 

1.0 

1.7 

22 

3.2 

-9.9 



DL98 R.F. OUTPUT PENTODE 

ABSOLUTE MAXIMUM RATINGS 

Va max. 150 V 

pa max. 3.0 W 

Vg2 max. 135 V 

Pg2 max. 1.1 W 

—Vgl max. 75 V 

I8 max. 25 mA 

Igl max. 1.5 mA 

Rgl_k max. 100 kS2 

Ik max. 32 mA `/~ 

a 

91

f f 
fct,g3 

5485 

g2 fct,g3 

f 

B7G Base 

All dimensions in mm 
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Subminiature output pentode suitable for 
battery operation with an h.t. supply of 90 V. 

FILAMENT 

Suitable for d.c. operation only. 

Vf

If 

MOUNTING POSITION 

SUBMINIATURE OUTPUT PENTODE DL620 

1.25 V 

50 mA 

Any 

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

CAPACITANCES (measured without external shield) 

CR—Bl 

~ln 

bout 

CHARACTERISTICS 

VB

VBz 
I, 

IBE 
VBl 

Sm 
r. 

;~Rl-B2 

G0.2 pF 
2.8 pF 
3.5 pF 

67.5 V 
67.5 V 

3.1 mA 
950 µA 

—6.5 V 
650 µASV 
110 kS2 

5.0 

OPERATING CONDITIONS AS SIINGLE VALVE CLASS 'A' 
AMPLIFIER 

Va 45 

VBz 45 

lafol 1.8 

IBzc°f 0.6 

162 lmnx.st g.f 1.1 

VBl —3.8 

Vfnlr.m.s.f 3.4 

Re 20 

Pout 30 

Dt°t 10 

  MullarCi I 
page Dt OCTOBER 1958 (1) l` l 

67.5 90 V 

67.5 67.5 V 

3.25 3.25 mA 
1.0 0.9 mA 
1.75 1.5 mA 

—6.2 —6.7 V 
5.0 4.8 V 

15 25 !<S2 
85 110 mW 
10 10 



DL620 SUBMINIATURE OUTPUT PENTODE 

Subminiature output pentode suitable for 
battery operation with an h.t. supply of 90V. 

OPERATING CONDITIONS 
CLASS 'AB' 

FOR TWO VALVES IN PUSH-PULL 

Va_e 67.5 V 

V8a-e 67.5 V 

la(ol 3.3 mA 

la (max. sig.( 3.6 mA 

Igalol 1.0 mA 

Iga (max. sig.l 2.25 mA 

Rk 1.8 kS2 

Ra_a 30 kS2 

Vinlgl-gl)r,m s. 16 V 

Pout 100 mW 

tot 3.0 °~ io 

LIMITING VALUES 

Va max. 90 V 
Vga max. 90 V 
f k max. 5.0 mA 

2943 

92 

a 

f+ f—r93 

R¢d dot 

91 

7.2 max 

92 91 

a t+ t—, 93 

BSG/F Bas¢ 

All dim¢nsions in mm 

t~ 
Mullard 

a 
N x M G 
~ E 
~o lio 
O '^ M 

1 1 
I.25max 1
~ c v d E 

c m 
rn 

-- + —__ + 
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SUBMINIATURE TUNING INDICATOR D~70 

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

FILAMENT 

Vf
Ir

Notes on filament voltage supplies :-

1.4 V 
25 mA 

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 (Vc =1.3V) 

The filament may be fed from a 6.3V heater transformer provided 
it is connected in series with a 22052, 1 W, 5°o resistor. If the 
heater transformer has acentre-tap giving 3.15V, a series resistor of 

8252, 0.5W, 10°~ 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. 

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

Direct soldered connections t~~ 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. 

Mullardl 
DM70 653-1 ISSUE 2 



SUBM6NIATURE TUNING INDICATOR DM70 Directly heated subminiature tuning indicator suitable for 

use in mains or battery-operated receivers. 

OPERATING CONDITIONS 

Battery-operated receivers 

Pin 4 
earthed 

V n 90 
Va 85 
Vg 0 
la 170 

*L 11 
Ve (for complete 

extinction) —10 

Pin 5 
earthed 

67.5 
60 
0 

105 
10 

—7 

V 
V 
V 

µA 
mm 

V 

Mains-operated receivers (Pin 5 earthed) 

Vb 110 170 250 V 
R2 0.47 1.0 1.$ M S2 
V~ 0 0 0 V 
la 105 110 105 uA 

*L 10 10 10 mm 
Vg (for complete 

extinction) —15 —23 —34 V 

*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, R„ 
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. 

~1197j

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 2, Cl already exists and the only additional 
component is the 6.8 MS2 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 MS2 
resistor. 

ISSUE 2 
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SUBMINIATURE TUNING IhIDICATOR 

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

DM70 

LIMITING VALUES 

1198 

VAro~ max. 450 V 
Vo max. 300 V 

*V, max. 90 V 
Va min. 45 V 

**pe max. (V,<90 V) 25 mW 
**p, max. (Vg=200 V) 10 mW 

I k max. 300 µA 
Rg_r max. 10 M SZ 

*In circuits without anode series resistor. 

**Values of p8 max. for intermediate values of Va may be determined 
by linear interpolation. 

f f 

NC/ ~ a ~ NC 
30 O~\ 

IC,Z~ 
o 

~ NC 
4 e~ 

9 

Viewing Direction. 

B8D BASE: 
~IOmm. submin iature~ 
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SUBMINIATURE TUNING INDICATOR DM70 Directly heated subminiature tuning indicator suitable for 
use in mains or battery-operated receivers: 

~~~ 
~ 1 

-I } 

~~  
V N  ~~   o•s 0 

o_ ~~ 
c 

_ . .3
` ~ N ~'.~ 

 O ~L 
  V V ~ 

- O.r.v 

O 

I 

O 

1 

P 
7 

O 
N 

l.(mm) i5 i0 5 O 

LENGTH OF FLUORESCENT COLUMN PLOTTED AGAINST GRID VOLTAGE 
AT VARIOUS VALUES OF ANODE VOLTAGE WHEN CONNECTED IN 

BATTERY-OPERATED RECEIVERS (PIN 5 EARTHED.) 
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DIRECTLY HEATED 

FULL-WAVE RECTIFIER DW4-350 

FILAMENT 

LIMITING VALUES 

CONNECTIONS 

Brit. 4-Pin Base 

DIMENSIONS 

Vt

IP

4.0 V 

2.0 A 

Va~r. m.s.~ max. 2X350 V 

lout max. 120 mA 

C max. 16 cF 

Rum min. 0 S>. 

ISSUE 1 

Pin No. 1 Anode 

2 Anode 

„ 3 Filament 

4 Filament 

Overall length 142 mm. 

Overall diameter 51 mm. 

DW4-3S0 1054.1 





SPECIAL 61UALITY 
HIGH SLOPE PENTODE 
Special quality high slope pentode for use in general industrial 
applications where stability of characteristics and long life are 
required, 

E83F 

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. 
Vbl 6.3 V 
Iti 300 mA 

The maximum variation of heater current at Vh=6.3V is~15mA. 
In order to achieve a useful valve lire with the heater in a series connected 
chain the absolute maximum variation of heater current due to voltage fluc-
tuations and component tolerances should be «1.5~~ . 

MOUNTING POSITION Any 

CAPACITANCESZ (measured without sin external shield) 
cs„ ay. 8.0 pF 
cin max. 8.7 pF 
co„t ay. 3.6 pF 
bout max. 4.2 pF 
~a—gl <0.015 pF 
cg> -n <0.15 pF 
ch_k 4.0 pF 
ci„ (Ik=12.1 mA) 10.8 pF 

*cgi-snseia <0.025 pF 
*ca-aniesa <0.025 pF 

*Capacitance of the electrode to a surrounding shield with an inner diameter 
of 52mm and a height of 98mm, all other electrodes being earthed. 

GHARACTERISTICSz 
Va_k 210 V 
Vg3_ k 0 V 
Vgz_k 120 V 
Rk 165 S2 

*I® 10f1.3 mA 
*Igz 2.1 ~ 0.4 mA 
*g,,, 9.0 1.2 mAJV 
ra 500 kS2 
ra m i n. 300 kf2 
µg> —gz 34 
ReQ (r.f.) 750 S2 
ReQ max. (r.f.) 1.0 kSZ 
Req max. (f=0 to 10kcJs) 36 kS2 

-*Igl max. (Rg1=100kS2) 0.5 µA 
Vgl_ k max. (1a=500µA) —5.25 V 

*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:-

la 7.0 mA 
Igz 1.25 mA 
gam, 6.4 mA/V 

—Igl (Rgl--100k12) 1.0 µA 
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E83F SPECIAL 61UALITY 
HIGH SLOPE PENTODE 

OPERATING CONDITIONS AS CLASS "A" AMPLIFIER 
Vg_k 120 210 V 
Vg3_k 0 0 V 
Vg2(D~ 120 120 V 
Rk 180 180 S2 
Ra 10 20 kf2 
Rga 5.6 5.6 kit 
la 8.3 8.3 mA 
Ige 1.7 1.7 mA 
gm 8.2 8.2 mAjV 
re 420 440 kit 
V1n ~r.ms.> 1.1 1.1 V 
V1n (r.m.a.~ (Po°t=50mW) 350 250 mV 
Pout 340 660 m W 

*Pout(Ig1=~-0.3µA) 400 870 mW 
Dtot 10 10 

*Measured with Rg2=330kiZ 

INSULATION 
Between heater and cathode 

Vn 6.3 V 
Vh_k 100 V 
Series resistor 1.0 Mil 
Leakage current <15 µA 

Between any two arbitrary electrodes >100 Mil 

..~ 

`.d" 

LIMITING VALUES (design centre ratings) 

Vaib~ max. 550 V 
Va max. 210 V 
pa max. 2.1 W 
Vg2(b o max. 550 V `~ Vg2 max. 210 V 
pgs max. 350 mW 
Ik max. 16 mA 

*ikcvk) max. 80 mA 
Vgl max. (Ig1=-F 0.3µA) —1.1 V 

—Vgl max. 100 V 
—*Vgl(Dk) max. 200 V 

pg1 max. 50 mW 
Rgl _k max. (cathode bias) 1.0 Mfg 
Vh_k max. 100 V 
Rti_k max. 20 kf2 
To„~D max. (absolute rating) 170 °C 

"Max. duty cycle=10%, max. pulse duration=200µs 

OPERATING NOTES 
The hum voltage referred to gl has a maximum value of 500µV(r.m.s.) 
with a grid leak of 500kf2. 
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SPECIAL 61UALITY 
HIGH SLOPE PENTODE E83F 

5167 

93,5
91 

a 

kh h 

92 

h 

92 

h 

89A Base 

The bulb and base dimensions of this valve are in accordance with BS448, 
Section B9A 
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SPECIAL QUALITY 
U.H.F. TRIODE 

E86C 

Special quality U.H. F, triede for use as amplifier, oscillator 

or mixer in grounded grid or grounded cathode circuits at fre-

quencies up to 800 Mc/s, where stability of characteristics and 

long life are required. 

This data should be read in conjunction with GENERAL NOTES SPECIAL 

QUALITY VALVES, which precede 1:his section of the handbook, and the 

index numbers are used to indicate w]xere reference should be made to a 

specific note. 

HEATER 

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

Vhl 6.3 V 

Ih 165 mA 

The maximum variation of heater current at Vh = 6, 3 V is t 10 mA, 

CAPAC ITANC E S2

Unshielded 

Minimum Average 

ca -g 1.7 2.0 

ca -k 160 200 

cg -k 3.0 3.6 

cg - k (Ia = 5.6 mA) 5.6 

cg -h - - 

ck-g+h 5.5 6.6 

ca-g+h 1.75 2.1 

ca-k+h 250 300 

cg-k+h 3.3 3.9 

~cg-k(Ia0to12mA, Vh=6.3V) _ 2.0 

Shielded 

ca-g+s 2.8 3.1 

cg+s-k+h 3.6 4.2 

ca-k+h 200 250 

OCTOBER 1963 

~~ 
MulIla
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Maximum 

2.3 pF 

240 mpF 

4.2 pF 

- pF 

300 mpF 

7.7 pF 

2.45 pF 

350 mpF 

4.5 pF 

- pF 

3.4 pF 

4.8 pF 

300 rzpF 
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CHARACTERLSTICS 

Va 175 V 

Ia 12 mA 

Vg - 1.5 V 

gm 14 mA/V 

µ 68 

OPERATING CONDITIONS 

Grounded-grid r.f, amplifier 

Va-e 175 185 V 

Vg -e 0 + 8,0 V 

Rk 125 800 S2 

Ia 12 12 mA 

gm 14 14 mA/V 

Req (r.f.) 250 SZ 

rgl (f = 100 Mc/s) 2 , 0 1dZ 

C~gm(f = 100 Mc/s) - 7.0 deg 

Additive mixer ~—

Vb 220 V 

Ra 5.6 kSt 

Vosc (r.m.s.) 2.5 V 

Rg - k 47 kSt 

Ig 50 µA 

Ia 12 mA 

gc 5.5 mA/V 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 

Average Initial range End of life 

Anode current 12 11,2 to 12.8 > 10.5 mA 

Va-e = 185V, Vg -e = +8V 

Rk = 80052 

Mutual conductance 14 11.5 to 17 ~ 9.5 mA/V 

Va-e = 185V, Vg -e = +8V 

Rk = 80052 

Negative grid current - = 0.5 ~ 1.0 µA 

Va-e=185V, Vg-e=+BV 

Rk = 80052 

\./ 

OCTOBER 1963 Page D2 



-Vg max. 50 

Ik max. 20 

pg max. 20 

Rg - k max. 1.2 

Vh-k max. 100 

Tbulb max. 165 

Vh max. 6.6 

Vh min. 6.0 

OCTOBER 1963 

~~ 
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SPECIAL QUALITY 
U.H.F. TRIODE 

E86C 

Negative grid voltage - < 5.0 - V 

Va-e = 185V, Ia = 100µA 

Insulation resistance - ~ 100 MS2 

anode to any electrode Vg = 300V 

gridto any electrode Vb = 100V 

Heater cathode insulation - < 10 - µA 

Vh -k = 100V 

Heater current 165 155 to 175 - mA 

Vh = 6.3V 

* 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 values stated. 

SHOCK AND VIBRATION 

The E86C can withstand vibrations of 2.5g and 50c/s for 96 hours and is proof 

against impact accelerations of approximately 400g. 

ABSOLUTE MAXIMUM RATINGS4

f max 800 Mc/s 

Va(b) max. 440 V 

Va max. 250 V 

pa max. 2.4 W 

V 

mA 

mW 

MSt 

V 

oC 

V 

V 
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X22 2max 

kh h 

a 

h 

B9A Base 

a 

k 

All dimensions in mm 
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SPECIAL QUALITY 
U.i-I.F. TRIODE 

E86C 

m 

~~ 
„ ..iall~..i~ 1 I is=C ~.... ■ \ ■..■■ww■■■■ 

.. ~,1 ~~~ !~!!!!!!!!!! 
1:■r =0 l: ~ ~■ ~ ... ..uw.u■.■. . .1. ■ ■ . i ■~.6i■■ c..■■■■■■■■ ■■■■■■ 
•"~~'311'11111~1~' ~11=m 11~'lll:':11111~ ~::::: ..u. ■ 

N=i~~iE:i9iiiE.::.l s ~ :l:iiEiiE~=::. •••••... ....
:le 'IIIIE? :::I~:III::E81' eEE118EE ''fie: ~~~ ■■■-w■■■..~... ~irn....... w■ w-~■■■w■■ ~■■w■~~■ 
a...■~~.........1..■~......1..=..~....t.  ....~ ■

1111=!~~3~~~~~!~~~311111Ifi=!!!!!~! ~!!!!: ~1!!! ..... . 
:salia ~~~~~~~~Ic~ ~ee1:8~i e~l:ii1:~ E EEiE=E ■■.ra .■ 
'iiiii~ii■ ■ ■ ii■iia.iii iiiw ~►~iiiiiii~iiii ■■.■w...a~ .. .....■a.~■S■■■w■ w■.■w■■■w■aw■■ 
IIIIII~IIII~el1~i1111R/111i~1111/1111111:11111111~1 ■■■.■■ ■■w■ ■.~ o..~~=■w■.■ ~..........■......~~~ .w■■■■■■■■w■o■■r■■■a■ ■w■w■ .■■w■■w■■■■■ ■■■w►a ..c~............■ ~...■..... ~~ o...~■ ■■■■uw~.......... w~■....... ■._..■..■.■■~■w■~ ■■■■■■..■.... i■.i~.■..■...■ ■■~n■■■■■■■w■wwn~ ■■■■ww■~~■w■■w ■.■■w►~■. ■■■■■■■■■.~■■■■■■■~.■~i ■■■■■■■..~.....r........■~~1..........►~.■■■■.■a■r 
...........cw.~~........ ~■..........w~......~.~ 
ii~aiiiiiii~i'ii ~iiippi=i..ii~ liliiiiii's►ii'si~i 
1111 III~i1111111C~111111 111111:111111111111111 

i....cw....... ~. v.......■u■. ■■■■:o►vr 

■:1111111111111 !111111 1111~~11111111111~111l1►1
■■■■■■■■■■■■■■ o ~  `►■■■■~~ 
iii 11111 iriiii. ~'i~~iiiiiiiiiii~ iiiiiiii~iii 

lI1~11=il~lllllllll ilillli'IIIIIIIIIIli~~11111111 
111111 11111111111111111111 II~:IIIIIIIIIIICIIIIII ■■■ww■w■■■w■■■■■■■w.......■ ■.■■■.~■■w■w■■■■w~■w■~~ 
iiiiiiiiiiiiiiiii■iiiiiiiii iiiiiii~ isiiiiiiii~ii 
Illlllllllllllillilllllll I1111111111'~IIIIli1►1 
~Illllllifllllllllllllllll 1111111 IIIIIIC1111111` 
II Illlllliillllll 11111 ll II II 11~111111111'►1111 

111111111111111111111111111 1111~11111111111111~~1 
~~ 

0 0 
N 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-GRID 
VOLTAGE AS PARAMETER. 

OCTOBER 1963 

~1 
Mull~ard 

~ f
Page C1 



'" E 0 
N 

0 
N 

0 0 

n 
m 

U 
~O 
m 
w 

f
n 

N 

\~
a 0 

~o 
0 0 0 

O 

N 

a 

L 

E 

m 

N 

~ Y E Q 
rn ~ 

m a 

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE. Va = 175 V. 

MUTUAL CONDUCTANCE, AMPLIFICATION FACTOR AND ANODE IMPEDANCE 
PLOTTED AGAINST ANODE CURRENT. Va = 175 V 
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SPECIAL 6ZUALITY 
DOUBLE TRIODE 
Special quality double triode with common cathode 
for use in computers where stability of character-
istics and long life are required. 

E90CC 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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. 

Vi,l 6.3 V 
In 400 mA 

The maximum variation of heater current at Vti 6.3V is 120mA. 
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 
< X1.5%. 

CAPACITANCES (measured without an external shield) 

q~r 3.4 _I 0.5 pF 
c,~„i.• 0.4 1.0.07 pF 
cg-. i, <0.3 pF 
c;,•. g• 3.5 x_0.5 pF 

cin' 3.4 X0.5 pF 

caUe• 0.35 0.07 pF 
cg-_h <0.15 pF 
ca•.u• < 1.4 pF 

ca•_ R.. <0.15 pF 

ck_~, 7.6 p F 

CNARACTERISTICS3 (each section) 
Vy 100 V 

I;, 8.5 4.0 mA 
V~ —2.1 V 

j-g,,, F.0 1.5 mA!V 
µ 27 

Vg (Ig = -!-0.3µA) —0.2 V 
Vg max. (Ig = ~-0.3µA) —1.3 V 
Rk 0 52 

tSee note on page D2. 
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E90CC SPECIAL ~4UALITY 
DOUBLE TRIODE 

5552 

V9. 

Fig. 1 

___ ► Vb 

Vg~~ 

BALANCE AN® CU i-QFF CHARACTERISTICS (see fig. 1) 

V ,, 150 V 
20 kS2 

R K 47 kS2 
tl~ (at Vg(n1 = OV) 5.6 j.0.6 mA 
tla (at Vg(b) —10V) <100 µA 
tVg•(„i~Vg~ (,,i (at la = 100µA) <2.0 V 

tTo 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~ (at Vg1n) = OV) <4.5 mA 
la (at Vscc~) _ —10V) >100 µA 
gn, <3.0 mA~V 
Vg•(~,~~Vg•(I,i 2.0 V 

LIMITING VALUES4 (absolute ratings) each section 

Va(~) max. 600 V 
Va max. 300 V 
pa max. 2.0 W 
Ik max. 15 mA 

*ik(Pkl max. 75 mA 
100 V 
200 V 
0 V 

250 µA 
1.0 mA 
1.0 MS2 

500 kS2 
100 V 
170 `C 

—Vg max. 
—vglnk) max. 

~-Vg max. 
I g max. 
Ig(pg) max. 
Rg_k max. (cathode bias) 
R~_k max. (fixed bias) 
Vh_ k max. 
Max. bulb temperature 

Max. averaging time = 10ms 
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SPECIAL t3UALITY 
DOUBLE TRIODE E90CC 

INSULATION 
Between heater and cathode 

V~, 
Vh_~;
Leakage current 

Between any two arbitrary Electrodes 

6.3 V 
100 V 
< 50 µA 
> 20 M S2 

OPERATING NOTES 

For stable operation it is advisable to restrict the cathode to heater 
resistor to values less than 20kS2. The E90CC is not intended for 
applications which are critical with regard to microphony or hum. 

5770 

h 

B7G Base 

All d'imension:a in mm 

x 
0 

N 
t` 
fp 

r
The bulb and base dimensions of this valve are in accordance w th BS448, 

section B7G. 
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SPECIAL QUALITY 
DOUBLE TRIODE E90CC ~ 

5563 

~~

E90CC 

~~~   
Eath ssction 

Rk=OIL 

v9 (v) -i 5 -io -s 0 

60 

40 

ao 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE 
VOLTAGE AS PARAMETER 
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E90CC SPECIAL 61UALITY 
DOUBLE TRIODE 
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SPECIAL 61UALITY 
DOUBLE TRIODE 
Special quality double triode with common cathode 
for use in computers where stability of character-
istics and long life are required. 

E90CC 

This data should be read in conjunction with GENERAL NOTES—
SPECIALQUALITY 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. 

v h l 

Ih

6.3 

400 

V 

mA 

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

CAPACITANCESz (measured without an external shield) 

*~a'g 

* cin 

bout' 

bout" 

~B~—h 

~6"—h 

ca'_e" 

cg'_g" 

ca•_R" 

ca-_g- 

~k—h 

*Each section 

CHARACTERISTICS3 (each section) 

V~ 

Ia

V~ 

gm 

Rk

Minimum Average Maximum 

2.0 2.5 3.0 pF 

2.9 3.4 3.9 pF 

300 400 500 m F 

250 350 450 mF 

— — 300 mpF 

150 mpF 

— — 1.4 pF 

— 220 mpF 

— 150 mpF 

— — 350 mpF 

— 6.5 pF 

Mullard 

100 V 

8.5 mA 

—2.1 V 

6.0 mA(V 

27 

0 S2 
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E90CC SPECIAL QUALITY 
DOUBLE TRIODE 

CHARACTERISTIC RANGE VALUES FOR E6IUIPMENT DESIGN 

Initial End 

Average range of life* 
Anode current (each section) 

at V~ = 100V, V~ _ —2.1 V 8.5 4.5 to 12.5 mA 

at Vb = 150V, R3 = 20kS2 

V~ = OV, R~ = 47k52 — 5.0 to 6.2 4.5 mA 

at Vb = 150V, Ra = 20k52 
Vg = —10V, Rg = 47kS2 — <100 100 µA 

Mutual conductance (each section) 

at Va _k = 100V, Vs _ e OV 

Rk = 25052 (decoupled) 6.0 4.5 to 7.5 3.0 mA~V 

Balance (Vg'~Vg") 

at Vb = 150V, Ra = 20kS2 
Rg = 47kS2, la = 1001aA <2.0 2.0 V 

Negative control-grid current 
(each section) 

at V8_k = 100V, Vg _e = OV 

Rk = 25052 — <0.2 1.0 µA 

INSULATION Initial End 
<--

range of life* 
Between heater and cathode measured at 

Vh_k = 100V (cathode positive), 

Rtim = 1 M52 
Leakage current <15 30 µA 

Between any two electrodes 
measured at 300V >100 20 M52 

*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. 
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SPECIAL 61UALITY 
DOUBLE TRIODE E90CC 

LIMITING VALUES' (absolute ratings) f:ach section 

Va ~b, max. 600 V 
Va max. 300 V 
pa max. 2.0 W 
Ik max. 15 mA 

*i k ~Pk , max. 75 mA 
-Vg max. 100 V 

*-vg~~,k , max. 200 V 
T Vg max. 0 V 

Ig max. 250 p.A 
*ig,pk~ max. 1.0 mA 

R~-~~ max. (cathode bias) 1.0 MS2 
Rg_ k max. (fixed bias) 500 kS2 
Vh _ k max. 100 V 
TaviU 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 20kS2. The E90CC is not intended for applications 
which are critical with regard to microphony or hum. 

X5770 

B7G Base 

All dimensions in mm 

f~1 The bulb and base dimensions of this valve are in accordance with BS448, 
section 67G. 
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SPECIAL QUALITY DUAL CONTROL 
HEPTODE 
Special quality dual control heptode for use as a gating 
valve in computer circuits where stability of characteristics 
and long life are required. 

E91H 

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. 

Vii' 6.3 V 
I,, 270 mA 

The maximum variation of heater current at V,, --- 6.3V is - 14mA. 

MOUNTING POSITION Any 

CAPACITANCES' {measured without an external shield) 
~;, a~ 
c„- as 
ca p . 
cai ..n 
casan 
~:~ ,iii 

<0.08 pF 
<0.45 pF 
<0.2 pF 

5.4 pF 
7.0 pFF-
7.9 pFF-

CHARACTERISTICS' (see fig. 1) 
Va~~~i 150 150 150 150 V 
V a2+ga(t,> 75 75 75 75 V 
V ~~I(b) 0 0 -10 0 V 
Va3~U~ 0 -10 0 55 V 
R,L 20 20 20 — kS2 
R a z+ga 470 470 470 — S2 
Rai 47 47 47 — k S2 
Raa 
la 

47 47 47 — kS2 

< 7,0 
Iaa — — — >0 mA 

r2551~

F 

Vo (b) 

~Ro 

9 1

Mallard 

Ry2+g4 
V4 2 ' 94 fib) 
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E91H SPECIAL 6lUALITY DUAL CONTROL 
HEPTODE 

Inverse grid current (gi and g 3) 

Va~bl 

V R z-~a~b~ 

V~i~bi 

V Raibi 

RA

RRz- R a 

R RI

Rya 

-Igi 

I NS U LATI O N 

150 V 

75 V 

-1.5 V 

-1.5 V 

20 kS2 

470 f2 

47 kS2 

47 kS2 

< 0.2 µA 

<0.5 µAF-

Between heater and cathode. 

V❑ 6.3 V 

Vh_k 120 V 

Leakage current <15 µA 

TYPICAL OPERATING CONDITIONS 

As a frequency changer 

Va 250 V 

VRz~ga 100 V 

Vg3 -5.0 V 

la 3.3 m A 

I Rz:g4 6.5 mA 

Vgl~r.m.s.~ 10 V 

Igl 530 uA 

Rgl 20 kit 

g~ 450 µA/V 

r~ 850 kit 

JANUARY 1959 (1) Pace D1 



SPECIAL QUALITY 

DUAL CONTROL HEPTODE E91H 

LIMITING VALUES¢ (absolute ratings) 

VaIU) max. 500 V 
Va max. 250 V 
pa max. 1.0 W 
Vgz+g4~~~ max. 500 V 
Vgz+ga max. 100 V 
pg2+g4 max. 1.0 W 

-f-Vgl max. 0 V 
-Vgl max. 100 V 
- vgl(nk) max. 200 V 
pgl max. 500 mW 

-~Vg3 max. 0 V 
-Vg3 max. 100 V 

-f- vsa(pi~> max. 90 V 
-vg3~pk~ max. 200 V 

~50~

92.94 

9~ 

pg3 max. 
Ix max. 

~kcpk) max. 

Rgi_k max. (cathode bias) 
Rgl_k max. (fixed bias) 
Rg3_k max. (cathode bias) 
Rg3_k max. (fixed bias) 
V~,_k max. 

h 

B7G Base. 

500 mW 
20 mA 
70 mA 
1.0 M52 

500 kS2 
1.0 MS2 

500 kS2 
120 V 

19mm.-s 
max. 

Y—

E x
;~ o 
~E 

The bulb and base dimensions of this valve are in accordance with BS148, 
Section 67G. 
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SPECIAL 6ZUALITY 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. 
Vh' 6.3 V 
In 400 mA 

The maximum variation of heater current at V h = 6.3V is ~ 20mA 

MOUNTING POSITION 

CAPACITANCES' 
Average Minimum 

Any 

Maximum 
~ A . k . 2.2 1.8 2.6 p F 

~ Ill 3.1 2.2 4.0 p F 
Giul." 0.32 0.22 0.42 p F 
c<<' - R 2.1 1.7 2.5 pF 
G~~~r 0.38 0.28 0.48 pF 
~A, a„ — — 2.0 p F 
fig, . ~„ — — 0.29 pF 

'KEach section 

CHARACTERISTICS' (each section) 
V;~ 150 V 
I;, 
VK
g.,. 
r;~ 

8.5 mA 
-1.7 V 

6.0 mAjV 
7.5 kS2 
45 

R,; 0 S2 

~4939~ 

400 
kn j 

 o +ISOV 

~I = 5.5 t 0.4mA 

F~ig. l 

  Mullar~
APRIL 1959 (1) `~~ 
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E92CC SPECIAL 61UALITY DOUBLE TRIODE 

CHARACTERISTIC RANGE VALUES FOR E6lUIPMENT DESIGN 

Initial End 
Average range of life'~ 

I;, (V;, 150V, V;; —1.7V) 8.5 4.5 to 12.5 — mA 

g,,, (Va _ k = 150V, Rk = 20052) 6.0 4.5 to 7.5 — mA~V 

I„ (V„ — 150V, V~ —10V, 
R„ 20kSZ, R~ = 47kS2) — <~100 100 ~A 

R;~ 20kS2, R~ ￼ 47kS2) — X2.0 2.0 V 

—I~ (Va 150V, V6 — —1.7V) — ~_0.2 1.0 ;cA 

INSULATION 

Leakage current. Measured at Vn k 
100V (cathode positive), 

Rii~, = 1.OMS2 

Insulation between any 
two arbitrary electrodes >100 

Initial End 
range of life* 

<15 30 I,A 

~ 20 MS2 

'FTo 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 

Vawi max. 600 V 
V;, max. 300 V 
pa max. 2.0 W 

~Vg max. 500 mV 
—Vg max. 100 V 

t—vg~px~ max. 200 V 

Ik max. 15 mA 
tix~px~ max. 75 mA 

I~ max. 250 ;AA 
1'I~~pk~ max. 1.0 mA 

Rg _k max. (self bias) 1.0 MS2 
R~_k max. (fixed bias) 500 kS2 
Vh ._ k max. 100 V 
T~,~,i~, max. 170 °G 

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. 

APRIL 1959 (1) Page D2 



SPECIAL 6ZUALITY DOUBLE: TRIODE E92CC 

9~ 

5770 

h 

x 
0 

9'~ ~ 

87G Base 

All dimensions in mm 

O 

i 
6
7
.
5
 m
a
x
 

The bulb and base dimensions of this valve are in accordance with BS448, 
Section 67G. 
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SPECIAL 6tUALITY DOUBLE TRIODE E92CC 

4937 E92CC 

ach section 

I 
Rk=011 

O~ 
N 

%O 

ra 
(m A) 

40 

30 

20 

10 

O 

V9(V -6 -4 —2 0 

ANODE CURRENT PLOTTED AGAINST' GRID VOLTAGE WITH ANODE 
VOLTAGE AS PARAMETER FOR EACH SECTION 
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E92CC SPECIAL QUALITY DOUBLE TRIODE 

s,, 
C ~% 

U 
V 

OI 
W 

0 
u _ ~ 

W 

a 
~ E 

 ~s. 

1

0 

jo 

0 
N 

0 0 
N 

O 

O 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID 
VOLTAGE AS PARAMETER FOR EACH SECTION 
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SPECIAL 61UALITY PENTODIE 

Special quality high slope pentode for use as a wideband 
amplifier where stability of characteristics and long life 
are required. 

E280F 

O 

 Q 
  E 

N 
 (V 
 N 

O 

Q 

O 
N Q 

F 
N 

O 
N 

Q 

~~~ ~~   o > 

~~SI c 
t6A  

',1. 

I 

O 

0 0 

O 

N 

c~ 

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH 
SCREEN-GRID VOLTAGE A5 PARAMETER V;, 180V 

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTF;OL-GRID VOLTAGE. V z =- 150V 

OCTOBER 1963 

~1 
M
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E280F SPECIAL 61UALITY PENTODE 

m 
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I 
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in! i is=~ i~~ ~ ~~i' _- , 
:_: !! ~ ii i ' :. ~s~ f 

u■■■ ■■ ■■■ 
~~.~,;~ 

~ ~ 

0 m 
N 
W 

~ C

oa .. E

0 
N 

0 0 
N 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CON T ROL-

GRID VOLTAGE AS PARAMETER. V.,~ = 150V 
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SPECIAL 61UALITY PENTOCIE E280F 

m 

b _ 
g 
~ —_
m _ 

~ — 

0 
~~ 
Y 

K 

.:< 
E 

0 
N 

O 
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~D 
 'U n 
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a N O 
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N 
W  

O 
~D 

O 
Y 

O 
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i' ni~iiiii 
c' 

oC 
~ Y 
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N 

O 

O 
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M 
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N 
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MUTUAL CONDUCTANCE, ANODE, IMPEDANCE AND AMPLIFICATION 
i^ FACTOR PLOTTED AGAINST CATHODE CURRENT. TRIODE CONNECTED. 

CHANGE IN INPUT CAPACITANCE (UNSHIELDED) PLOTTED AGAINST 
CATHODE. CURRENT 
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~

_, 
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SPECIAL 6ZUALITY PENTODE: 

Special quality high slope pentode (or use as a wideband 
amplifier where stability of characteristics and long life 
are required. 

E280F 

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„I 6.3 V 
Ih 315 mA 

The maximum variation of heater current at Vi, = 6.3V is ±16mA. 

CAPACITANCES2

Minimum 
Unshielded 

c;,..4, — 
c;,, 8.3 
c;,,,,,, (Ik = 26mA) — 
c,,,,, 2.3 

Shielded 
4,-ei — 
c;,, 8.4 
c;,,,~,, (Ik = 26mA) — 
c„,„ 3.2 

Average 

— 

Maximum 

35 mpF 
9.3 10.3 pF 

15.5 — pF 
2.6 2.9 p F 

— 30 mpF 
9.4 10.4 pF 

15.6 — pF 
3.6 4.0 pF 

CHARACTERISTICS} 

Pentode connected Triode connected 
(gz to a, ga to k) 

V;; 180 V V„ 150 V 
V , 0 V V;;, -1.8 V 
V~. 150 V I:, 24.5 mA 
V_, -1.6 V g.,. 33 mA!V 
I:, 20 mA r;, 1.8 kid 
L,.. 6.0 mA 
g.., 26 mAIY 
~Br 60 
r;; 100 k~ 
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E280F SPECIAL 61UALITY PENTODE 

CHARACTERISTIC RANGE VALUES FOR E6IUIPMENT DESIGN 

Anode current 

Va_ e = 190V, VRz_e = 160V, 
V~t_e = +8V, Rk = 37052 

Screen-grid current 

Va_e = 190V, Vsz_e = 160V, 
Vgt-e = +8V, Rk = 37052 

Mutual conductance 

Va- r = 190V, VRz-e = 160V, 
Vgl _ e = +BV, Rk = 37052 

Negative control-grid current 

Va _ e = 190V, VFz_ e = 160V, 
Vgt-P +8V, Rx = 37052 

*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 values stated. 

Average Initial range End of Life* 
20 18.8 to 21.2 > 17 mA 

6.0 5.3 to 6.7 — mA 

26 22 to 30 > 17.5 mA/V 

— < 0.3 < 1.0 µA 

OPERATING CONDITIONS AS R.F. AMPLIFIER (pentode connected) 

Va_e 190 
VQ3 0 
Vrz_e 160 
Vet-e + 8.0 

Rk 370 500 
la 20 15 
Igz 6.0 4.5 

g`u 26 23 
Ezgi-~z 60 58 
ra 100 120 

*rgl (f = 100Mc/s) 1.4 1.5 
Rey 220 230 

""~c,o~«) 15.5 15 
tG6 180 162 

*Pins 1 and 3 strapped together. 
'~ Measured without external shield. 

tGain bandwidth product — g ò

190 
0 

160 
+ 9.0 

190 
0 

120 

+ 8.0 

V 
V 
V 
V 

780 630 730 S2 ~/ 
10 13.5 10 mA 
3.0 4.0 2.8 mA 

19 22 20 mA/V 
56 58 56 
155 130 155 k52 

1.7 1.6 1.6 kS2 
250 240 220 SZ 
14.3 14.8 14.8 pF 

138 156 142 Mc/s 

2-(cinhc) ~- tout+ SpF) 
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SPECIAL AUALITY PENTOC>E E280F 

ABSOLUTE MAXIMUM RATINGS 

Vale, max. 400 V 
V;, max. 220 V 
pv max. 4.0 W 
VKzI,,~ max. 400 V 
VKz max. 180 V 
p6~ max. 1.1 W 

—VK1 max. 50 V 
+- Vk , rnax. Z.0 V 

I,;1 max. 5.0 mA 
I,; max. 30 mA 
R,;1_ k max. 500 kS? E—
V,,_ ti (k positive) max. 12U V 
V,, . ,; (k negative) max. 60 V 
T,,,,,r, max. 180 'C 
V„ max. 6.6 V 
Vi, min. 6.0 V 

92 

JANUARY 1964 
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a 

93,5

E19A Base 
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tin 
10 

t out 
7.2 

c 4.7 
a-g 

JULY 1967 

f~~ 
Ml`ul laJ,rd 

1% 

Heptode connected 

Shielded Min. Av. 

c
a-gl 

- 

c in 
13 14.5 

cin(w) 
(Ik = 40mA) 22 24 

t out 
3.9 4.1 

ca-k 
26 33 

cgl-h 
35 55 

ca-h 
12 20 

ch-k 
~l.2 5.2 

Unshielded 

c
a-gl 

- 

oin 
13 14.5 

cin(w) 
(Ik = 40mA) 22 24 

tout 
3.2 3.5 

ca-k 
5:3 60 

cgl-h 
40 60 

ca-h 
2G 31 

Triode connected 

SPECIAL QUALITY 
WIDEBAND R.F. PENTODE 

E810F 

Special quality high slope pentode designed for use in industrial equipment 

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 usedto indicate where reference should be made to a specific note. 

HEATER 

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

Vhl 6.3 V 

Ih 340 mA 

The maximum variation of heater current at 6.3V is t20mA. 

C APAC ITANC E S2

Max. 

32 mpF 

16 pF 

26 pF 

4.3 pF 

40 mpF 

75 mpF 

28 mpF 

6.2 pF 

36 mpF 

16 pF 

26 pF 

3.8 pF 

67 mpF 

80 mpF 

36 mpF 

Unshielded Shielded 

10 pF 

8.2 pF 

4.6 pF 

E810F Page Dl 
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CHARACTERLSTICS3

Pentode connected 

V 
a 

Vg3 
Vg2 

120 

0 

150 

V 

V 

V 

Vgl 
-1.9 V 

~~ 
Rk 0 St 

I 
a 

35 mA 

I 2
g 

5.0 mA M gm 
r 
a 

50 

42 

mA/V 

kSt 

57 µ gl -g2 
rgl (f = 100MHz ) 420 SZ 

Req (f = 40MHz ) 110 SZ 

Triode connected (g2 to a, g3 to k) 

V 
a 

150 V 

V 1
g 

-2 V 

I 
a 

35 mA ~./ 

gm 
53 mA/V I r 

a 

µ 

1.1 

57 

kS2 E-

CHARACTERISTIC RANGE VALUE'FOR EQUIPMENT DESIGN 

Average Initial End of 
range Life* 

Anode current 

at Va 
e 

= 135V, Vg2-e = 165V, 

Vgl 
e 

= OV, Rk = 47SZ 35 3i to 39 25 mA 

at Va-e = 135V, Vg2 
e 

= 165V, 

Vgl 
e 

= +12.5V, Rk = 360St 35 34 to 36 - mA 

Screen-grid current 

at Va-e = 135V, Vg2-e = 165V, 

Vgl 
e 

= +12.5V, Rk = 36052 5 4.4 to 5.6 - mA 

Mutual conductance 

at Va e = 135V, Vg2 
e 

= 165V, 

Vgl-e = +12.5V, Rk = 36051 50 42 to 58 35 mA/V 

Negative control-grid current 

at Va 
e 

= 135V, Vg2 
e 

= 165V, 

Vgl 
e 

= +12.5V, Rk = 36052 <0.1 G0.2 µA 

*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 values stated. 

~~ 

i 

JULY 1967 
Ml`ullafJrd ~ 
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SPECIAL QUALITY 
WIDEBAND R.F. PENTODE 

Insulation 

Between heater and cathode 

measured at Vh 
k 

= 100V 

Leakage current 

Between any two arbitrary 

electrodes except k-gl 

measured at 250V 

OPERATING CONDITIONS 

V 
a-e 

Vg3-e 

Vg2-e 

Vgl-e 
Rk

I a 
I 
2 g 

gm 

E810F 

Initial Range End of Life 

QO 

>100 

<20 µA 

>4U MSZ 

135 V 

0 V 

165 V 

+12.5 V 

360 S2 

35 mA 

5.0 mA 

50 mA/V 

SHOCK AND VIBRATION 

The E810F can withstand vibrations of 2.5g at 50Hz for 32 hours and is 

proof against impact accelerations4f approximately 500g. 

RATINGS (ABSOLUTE MAXIMUM SYSTEM) 

Va(b) 
max. 400 V 

Va max. 250 V 

pa max. 5.0 W 

Vg2(b~ max. 400 V 

Vg2 max. 200 V 

pg2 max. 1.0 W 

-vgl(Pk) 
max. 50 V 

-Vgl max. 25 V 

+Vgl max. 0 V 

*Ik max. 50 mA 

Rgl k max. 200 kS2 

Vh-k max. 100 V 

*Tbulb man ' 
200 C 

*In applications where a long life is not required, Ik max. can be increased 

to 65mA and Tbulb 
max. to 220`C. 

JULY 1967 

~~ 
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/
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OPERATING NOTES 

1. Hum 

The hum referred to gl has a maximum value of 150µVr.m.s. measured 

under the following conditions: 

Vh (centre tap earthed) 6.3 V 

Va k 
120 V 

Vg2 k 
150 V 

Vg3 k 
0 V 

Rgl-k 500 k52 

Rk 47 S2 

Ck 1000 pF 

2, Microphony 

The microphonic noise voltage has a maximum value of 25mVr.m.s. at 

50Hz and a maximum value of 500mVr.m.s. over the frequency range 50 

to 2000Hz measured at the anode, under the following conditions: 

Vh 6.3 V 

Va(b) 
155 V 

Vg2 
e 

160 V 

vg3 k 0 V 

Vgl-e +7 V 

Ra 680 S2 

Rk 220 SZ 

Ck 0 µ F 

peak acceleration 10 g 

3. Distortion 

The average value of harmonic distortion is 7.5% when 
ia(pk) 

- 40mA 

measured under the following conditions: 

Vh 6.3 V 

Va(b) 
155 V 

Vg2 a 165 V 

Vg3 k 0 V 

V +12.5 V gl-e 
Ia 35 mA 

Ra 560 52 

Rk 360 SZ 

Ck 1000 µ F 
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SPECIAL QUALITY 
WIDEBAND R.F. PENT"ODE 
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All dimensions in mm 
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SPECIAL QUALITY PENTODE E180F 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 

CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 150V 
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE 

WITH CONTROL -GRID VOLTAGE AS PARAMETER. Vg2 = 150V 
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SPECIAL QUALITY PENTODE E 180E t 

~a 83185
(kll)  

500 

400 

300 

200 

100 

E 180E 

Va = 180 V 
Vg2= ISOV 

0 
Vgl (V -4 -3 _2 

I 

m 

2 

30 

25 

20 

I5 

10 

5 

 0 
0 

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND 

ANODE IMPEDANCE PLOTTED AGA]NST CONTROL-GRID VOLTAGE. 

Va = 180V, V~;2 = 150V. 

AUGUST 1964 
(Mallard 
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500 

400 

300 

200 

100 

EIBOF 83 82 

0 

=a I92
(m A) (mA) 

9m 
(mA/V) 

1 

V9 (V) -3 -2 0 

20 

18 

16 

14 

12 

10 5 

8 4 

6 3 

4 2 

2 1 

0 0 

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND 

ANODE IMPEDANCE PLOTTED AGAINST COLTROL-GRID VOLTAGE. 

Va = 180V, Vg2 = 100V 
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SPECIAL QUALITY PEI~ITODE EI$OF 

gm 
(mA/V) 

10 

B 

6 

4 

2 

0 

E180F 
~~  

83183 

~~ 
Va • IBOV ' 
Vg2= 50V  

=1 

J 

~/ 

Ia

Igp 

i 

I

Ia 'a 
(m A) (MR) 

292 
(m A) 

Vgl (V) -I 2 -I.0 -0.8 -0.6 -0 4 -0.2 0 

5 I.0 

4 0.8 

3 0 6 

2 0 4 
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SPECIAL QUALITY PEI~TODE E 180F 
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SPECIAL QUALITY 
WIDEBAND R.F. PENTODE 
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SPECIAL QUALITY 
WIDEBAND R.F. PENTODE 
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MINIATURE DIODE 

R ~\ 

--~, 

Miniature diode primarily designed for use 

as signal detector in television equipment. 

EASO 

HEATER 

CAPACITANCE 

LIMITING VALUES 

Vp 

Ih 

6.3 V 
0.15 A 

c;,,_~; 2.1 µµF 

Va max. 50 V 
la max. 5.0 mA 
V8 max. (la=-~0.:1 µA) —1.3 V 
Vb_k max. 50 V 
Rh_ k max. 20 K S2 

k h h 

B3G BASE 

  Mulla d 
ISSUE 2 ~ 

h k h 

EA50 952-1 



MINIATURE DIODE EA50 Miniature diode primarily designed for use 

as signal detector in television equipment. 
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SUBMINIATURE SINGLE DIODE 

Indirectly-heated subminiature diode with 

6.3 V heater. 

EA76 

HEATER 
Vh
Ih

6.3 V 
150 mA 

MOUNTING POSITION Any 

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

COOLING 
In operation this valve may become very hot and therefore, in the 
interests of long life, it should be adequately cooled. A suitable 
method is to mount the valve: in a metal clip which conducts the 
heat away to the chassis. 

CAPACITANCES 
Shielded Unshielded 

Ca_k—h 4.0 3.1 
~k_a+h 4.5 4.55 
ca_n 0.74 0.9 
~h-.k 1.98 2.0 

LIMITING VALUES 
P.I.V. max. 
Va max. 
la max. 
iatnki max. 
vh_ kwk~max.(cathode positive) 

3274 

issue 4 

BSB/F Bas~z 

All dimensions in mm 

  Mullar~ 

pF 
pF 
pF 
p F 

420 V 
150 V 

9.0 mA 
54 mA 

330 V 

4.0-5.4 

4.06 

• 

~~~ 

~ x 
~ v -f--
NE 

l j,: ~ ~.~.--:I~ ~ ~~ 
I

EA76 1056-? 



EA76 SUBMINIATURE SINGLE DIODE 

Indirectly-heated subminiature diode with 

6.3 V heater. 

80 

60 

40 

20 

O 

3293 EA76 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 

ISSUE 4 EA76 1056-2 



DIODE TRIODE 

Low impedance diode with medium ;~ triode. EAC91 

HEATER 
Vh

Il, 

CAPACITANCES 

~g -ad 

dab aU 

Triode section 

20 
110 

din 1.85 

bout 1.25 

~a—g 1.6 

Diode section 
~a—k 1.8 

~a—h 250 

CHARACTERISTICS 
Triode section 

Va

la
Vg

S~ 

ra

6.3 V 

300 mA 

F 
Shielded Unshielded 

— mpF 
190 mpF 

1.7 pF 
0.4 pF 
1.7 pF 

2.0 pF 
300 mpF 

F 

200 V 

5.5 mA 
-4.0 V 

2.5 mA~V 
31 

12.5 kS2 

LIMITING VALUES 
Triode section 

Va~b~ max. 500 VF-
Va max. 250 V 
pa max. 2.0 W 

-V~ max. 50 Vf-
I k max. 10 mA 
Vh-_ k max. 100 VE-

Diode section E-
P.I.V. max. 350 V 
Ik max. 5.0 mA 

ik(uicl max. 50 mA 
Vh-k max. 100 V 

Tbuib max. 200 °C 

JULY 1961 (1) Page D1 



EAC91 DIODE TRIODE 

°t °d 

kt h h kd

h 

B7G Bose 

All dimensions in mm 

Mullard 
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E 

r 
V 

—19max ~ 

I~9667I
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SINGLE DIODE R.F. PENTODE 

Single diode R.F. pentode for use in A.C. mains operated 

equipment. The pentode section is suitable for automatic 
volume control. 

EAF42 

HEATER 
Vn
Ih 

MOUNTING POSITION Any 

CAPACITANCES 

6.3 V 
0.2 A 

caa_gt <0.0015 µµF 
caa_ap <0.15 µµF 

Pentode Section 
ca_ gt <0.002 µµF 
c,,,,t 5.1 µµF 
q„ 4.5 µµF 

----; cgt _h <0.05 µµF 
Diode Section 

cad_k 3.8 µµF 
c8d_h 60.02 µµF 

OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER 
Va=Vb 250 V 
RBz 110 k S2 
Vg2 85 V 
Rk 310 S2 
Vgt -2.0 V 
IR 5.0 mA 
Igz 1.5 mA 
g,,, 2.0 mA/V 
ra 1.4 M S2 
µet-az 18 

*VB1 -43 V 
ReQ 7.5 k S2 

* For 100 : 1 reduction in mutual conductance. 

LIMITING VALUES 

Pentode Section 

Va~t,~ max. 550 V 
Va max. 300 V 
pa max. 2 W 
V~21n ~ max. 550 V 
Vgz max. (la<2.5 mA) 300 V 
Vgz max. (I & =5.0 mA) 150 V 
pgz max. 0.3 W 
I k max. 10 mA 
Vgt max. (Igl=-r 0.3 µA) -1.3 V 
Rgl_ k max. 3.0 M S2 

*Rg,_ k max. 3.0 M SZ 

~ Rti_ k max. 20 k S2 
Vh_k max. 100 V 

* For vg, it,k ~ not exceeding +10 V. 

Mullar~d 
ISSUE 2 EAF42 953-1 



EAF42 SINGLE DIODE R.F. PENTODE 

Single diode R.F. pentode for use in A.C. mains operated 
equipment. The pentode section is suitable for automatic 

volume control. 

Diode Section 

Vetl~pk~ max. 200 V 
18d max. 0.8 mA 
Vgd max. (la y—~0.3 µA) —1.3 V 
R h_ k max. 20 k Sl 
Vh_ k max. 100 V 

g3 g? 

g3 
gl 

g2 

ad 

B8A BASE 
k,s 

ISSUE 2 

gl 

k,s 

EAF42 953-2 



DOUBLE DIODE 

Double diode with separate cathodes 

Each .section is internally screened. 

E634 

HEATER 

This valve is suitable for DC/AC operation. 

Vh 6.3 V 
In 0.2 A 

CAPACITANCES 

LIMITING VALUES 

~ad~_k 

~xd"- k 

~ad'_ad„

Vad' max. 
Vad" max. 
lad' max. 
lad" max. 
Ve_x' max. 

4.5 µµF 
4.5 µµF 
0.5 µµF 

200 V 
200 V 

0.8 m A 
0.8 m A 
75 V 

Vh_k„ max. 75 V 
Rti_k' max. 20 k SZ 
Rh_k~ max. 20 k S2 
Vad' max. (lad'=0.3µA) —1.3 V 
Vad" max. (lad"=0.3µA) —1 .3 V 
Vk'_k' max. 50 V 

Mallard 
ISSUE 2 E634 1053-1 



E634 DOUBLE DIODE 

Double diode with separate cathodes. 

Each section is internally screened. 

dd. a 
d„ 

ad" 0 0 O 

h O 
00 

Ms 

ISSUE 2 

e' 

O 

OCTAL BASE 

h 

EB34 1053-2 
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DOUBLE DIODE 

Double diode with separate cathodes and with 
electrostatic screening between sections. 

EB41 

HEATER 

MOUNTING POSITION 

CAPACITANCES 

V❑
Ie 

Any 

6.3 
0.3 

V 
A 

ca~d_a^d < 0.03 µ;tF 

ca~a_k^ <0.01 µµF 
ca^d_k^ <0.01 µuF 

ca~d_k~+ti+screen 4 i.~.~tF 
ca^d—k^+e+screen 3.5 p.µF 

* ca'd—rest 4 µµF 
*External skirt connected to rest 

LIMITING VALUES (each section) 
Vad max. 150 V 
lad max. 9 mA 

54 mA 
Vad max. (lad=-0.3µA) —1.3 V 
Vh _k max. 300 V 
Rh_ k max. 20,000 S2 

o'd 

k' h 

tad ~nki max. 

a"d 

h k" 

ISSUE 2 

tr l 
M~~ullard 

\% 
E841 1053-1 



E641 DOUBLE DIODE 

Double diode with separate cathodes and with 
electrostatic screening between sections. 

Iad 
mA 
80 
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E641 

,Vh _6 3V 
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O• I 

i 

t
_ IO,000Cl 

 ~E B 4 I 

/ 2Aoon 

S,000fl 

OI O I I O 10.0 VRF rms.) 
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DOUBLE DIODE 

Miniature double diode with separate cathodes 

and internal screening between sections. 

EB91 

HEATER 
Suitable for series or parallel operation, A.C. or D.C. 

CAPACITANCES 

Vh
Ih 

6.3 V 
0.3 A 

~a~—k~+h~e 3.0 µµF 
ca"_k"+h+e 3.0 µµF 
~k'—a'+ h+e 3.4 µµF 
ck"_a"+h.s 3.4 µµF 
ca'_a" <0.025 µµF 

LIMITING VALUES (each section) 

P.I.V. max. 420 V 
la max. 9 mA 
la~pk~ ma.x. 54 mA 
Va max (1a=0.3 µA) —1.3 V 
Vh_k~pkl max. 330 V 

4' 

518 

Q u 

h 
h k" 

O 
o 
o 

a" o o s 
\ O O/ 

k' ~ a' 

B7G BASE 

ISSUE 2 EB91 554-1 



E691 DOUBLE DIODE 

Miniature double diode with separate cathodes 

and internal screening between sections. 

la

(mA~ 
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t0 

EB91 

2 4 

Vh= 6.3V 

6 8 10 12 Va
(V~ 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 
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DOUBLE DIODE 

Miniature double diode with separate cathodes 

and internal screening between sections. 
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DOUBLE DIODE TRIODE 

Medium gain triode for use as A.F, voltage amplifier 

and combined with twin diodes. 

EBC33 

HEATER 
This valve is suitable for DC/AC operation. 

Vp 
Ip 

CAPACITANCES 
~a d"_k 

~ad~-k 

~ad~-ad" 

Ca d'_g 

~ad"_g 

CHARACTERISTICS 
Va I00 200 
la 2 4 
VB -2. I -4.3 
µ 30 30 
$s 1 .6 2.0 
ra 19 15 

6.3 V 
0.2 A 

2.6 µµf 
3.2 µµF 

<0.7 µµF 
<0.001 µµF 
<0.005 µµF 

250 V 
5 mA 

-5.5 V 
30 

2.0 mAjV 
15 k S2 

OPERATING CONDITIONS AS RESISTANCE-COUPLED A.F. 
AMPLIFIER 

Vp Ra la Rk
(V) (k S2) (mA) (k S2) 
300 47 2.8 1.2 
250 47 2.3 1.2 
200 47 1.8 1.2 
100 47 0.5 4.7 
300 100 1.5 2.2 
250 100 1.27 2.2 
200 100 1.0 2.2 
100 100 0.32 6.8 
300 220 0.83 3.9 
250 220 0.69 3.9 
200 220 0.53 3.9 
100 220 0.2 10 

Vout Vout*  Dtot Rgl **
Vin (V) (°~o) (k ~) 

19.5 45 5.8 150 
19.0 34 5.5 150 
18.5 26 5.2 150 
13.0 8 10.0 150 
22.0 49 5.2 330 
22.0 41 5.2 330 
21.5 31 5.0 330 
16.5 14 10.0 330 
23.5 52 4.8 680 
23.5 41 4.6 680 
23.0 31 4.5 680 
19.0 20 10.0 680 

*Vo„n<Output voltage at start of I B or D~°o 10%. 
**RBI=Grid resistance of following valve. 

LIMITING VALUES 
Va~p~ max. 
Va max. 
pa max. 
Vad max. 
lad max. 
I k max. 
VB max. (16=0.3µ,A) 
Rg max. (Self bias) 
Rg max. (Fixed bias) 
Vp_ k max. 
Rp_ k max. 

ISSUE 2 

550 V 
300 V 

1.5 W 
200 V 

0.8 m A 
10 mA 
-1.3 V 
3.0 M 4 
I.0 M S2 

150 V 
20 k S2 

EBC33 1053-1 



EBC33 DOUBLE DIODE TRIODE 

Medium gain triode for use os A.F. voltage amplifier 

and combined with twin diodes. 

A 
~ 9

OCTAL BASE 

ISSUE 2 

~,,, 32mm.MAX~ 

EBC33 1053-2 



DOUBLE DIODE TRIODE 

High gain triode for use as a.f. voltage amplifier, 
combined with twin diodes, for a.c. mains o~leration, 

EBC41 

Except for capacitances, basing and dimt:nsions, the EBC41 is identical to the 
EBC81. 

CAPACITANCES 

t o ~d -gt 

t o ~d-gt 

tad- at 

Triode section 

CK - k 

C~-g 

c,l

C~ h 

Diode sections 

to d -k 

to ~d-k 

to d-a ~d 

to ~d-h 

to " ~l -h 

S O"d 

BBA BA:>E 

M`lulla/rd 

V 

<0.007 pF 

<0.03 pF 

<0.01 pF 

2.75 pF 

1.5 pF 

1.3 pF 

<0.05 pF 

0.8 pF 

0.7 pF 

<0.3 pF 

<0.1 pF 

<0.05 pF 

(633 

NOVEMBER 1458 (1) Page 1 





DOUBLE DIODE TRIODE 

High gain triode for use as a.f. voltage 
amplifier combined with twin diodes. 

EBC90 

HEATER 

Suitable for series or parallel operation a.c. or d.c. 
Vh
Ih 

CAPACITANCES (measured without an external shield) 

~a ~~d -g 

Triode section 
ca-g 
~6-k 

Ca_k 

CHARACTERISTICS 

6.3 V 
300 mA 

<0.025 pF 

2.1 pF 
2.3 pF 
1.1 pF 

Va 100 250 V 
Vg -1.0 -3.0 V 
la 0.8 1.0 mA 

gm 1.3 L2 mA/V 
µ 70 70 
ra 54 58 kS~ 

LIMITIiVG VALUES 
Triode section 

Va(b~ max. 550 V 
Va max. 300 V 

W 
MS2 
V 

I4520I

a 

pa max. 1.0 
Rg _k max. 3.0 
Vh _k max. 90 

Diode sections (each section) 
lad max. 1.0 

a cid
E 
Ex 

a ~d '^ o 
Qid - r:E ~ ~~ ~l 

B7G Bas¢ 

19mm 
max 

mA 

E 
E x
~o 
~E 
u, 

~~
  Mullar~  
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EBC90 DOUBLE DIODE TRIODE 

a 
0 
M 

0 

N 

Q 

N 

O 

EBG90 1517 

1 

Vh- 6 3V 

~~N  

J 

O 100 _200 300 400 va(v) 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 
WITH CONTROL-GRID VOLTAGE AS PARAMETER 

DECEMBER 1958 (i) 
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M``ullaJrJd

V 
Page 2 



DOUBLE DIODE TRIODE 

High gain triode for use as a. f. voltage 
amplifier combined with twin diodes. 

EBC91 

HEATER 

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

Vh 6.3 V 

I n 300 mA 

MOUNTING POSITION Any 

^ CAPACITANCES (measured without an external shield) 

ca•~i_e 

Triode section 

CHARACTERISTICS 

Va 100 

la 0.5 

V6 —1.0 

gm 1.25 

ra 80 
,A 100 

/~ 

LIMITING VALUES 

0.04 pF 

2.0 pF 

2.2 pF 

0.8 pF 

250 V 

1.2 mA 

—2.0 V 

1.6 mA/V 

62.5 kS2 

100 

Vaii,i max. 550 V 

Va max. 300 V 

pa max. 500 mW 

Ik max. 1.0 mA 

i k , i,k , max. 6.0 mA 

V~ max. 0 V 

—Ve max. 50 V 

Vh _~; max. 100 V 

ISSUE 1 Mullard EBC91 158-1 



EBC91 DOUBLE DIODE TRIODE 

High gain triode for use as a.f voltage 
amplifier combined with twin diodes. 

4520 

a a~~d 

h 

B7G Base 

ISSUE 1 

E 
Ex 
~o 
is E 
v 

19mm 
max 

E 
E x
~v 
~E 

E BC91 158-2 
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DOUBLE DIODE TRIODE 

High gain triode for use as a.f. voltage 

amplifier combined with twin diodes. 

EBC91 

0 
a 
■■■■■■■■■■■■■■■■H ■ F ■■■ 9 ■■■ 
■■■■■■■■■■■■■■■■■■ ■ o ■■■ ~■■■ 

■ ■~~■■■ 
■■■■■■■■■■■■■■■■■■■■■ a ■ ~ ■■\■■►\■■ 

■■■■■■■■■■■■■■■■■■■■■■■ ~ ■~■■■\1■11■ 
■■■■■■■■■■■■■■■■■■ ■■Ii ~? ■■~ ■■■\L'■ 

V 
m 
W 

0 
0 
v 

0 
N 

o~H 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE FOR TRIODE 
SECTION WITH GRID VOLTAGE AS PARAMETER 

ISSUE 1 EBC97 758-3 





DOUBLE DIODE PENTODE 

~., 

Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., LF., or A.1=. amplifier. 

EBF80 

HEATER 
Suitable for series or parallel operation, A.C. or D.C. 

Vh b.3 V 
Ih 0,3 A 

MOUNTING POSITION Any 

CAPACITANCES E-
ca d_gl <0.0008 µµF 
ca'd_gi <0.001 µµF 
ca'd_a <0.2 µµF 
ca'd_a <0.05 µµF 

Pentode Section 
~a-g1 

~°n~ 
din 

~gl-h 

Diode Sections 
~a d-k 

~a~d_k 

to d-a i d 

~a~d-h 

~a~d-h 

<0.0025 µµF 
4.9 µµF 
4.2 µµF 

<0.07 µµF 

2.2 µµF 
2.35. µµF 

<0.35 µµF 
<0.02 µµF 
<0.005 µµF 

OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER 
Va=Vt, 250 V 
Rg2 95 k S2 
Vga $5 V 
Vg~ 0 V 
Rk 300 S2 

"'~ la 5.0 mA 
IgZ 1.75 mA 
Vgl 2.0 V 
gm 2.2 mA/V 
ra 1.4 M S2 
µgi-gE 18 
ReQ 6.8 k S2 
Vg, for 100 : 1 reduction in g,,, --41.5 V 

OPERATING CONDITIONS AS RIESISTANCE COUPLED A.F. 
AMPLIFIER 
Vh
iV) 

Ra 
(k ~) 

la 
(mA) 

Rga 
(M ~) 

Isx 
(mA) 

Rk 
(k ~) 

Rgl
(M ~) 

Vout Vout* Rsi**

(Vr.m.g.) (k ~) Vin 
250 220 0.75 0.82 0.25 1.8 1.0 110 19 680 
250 100 1.5 0.39 0.5 1.0 1.0 80 18 330 
250 220 0.71 1.0 0.22 0 10 160 19 680 
250 100 1.4 0.47 0.45 0 10 110 19 330 

*Drat=S% 
**Grid resistor of following valve 

ISSUE 2 EBF80 1252-1 
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DOUBLE DIODE PENTODE EBF80 Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., I.F., or A.F. amplifier. 

OPERATING CONDITIONS AS TRIODE CONNECTED RESISTANCE E 

COUPLED A.F. AMPLIFIER 

gz connected to a, g3 connected to k. 

V e Ry la Rx Rgi Vout Drop* Rgi**

(~) (k ~) (mA) (~) (M ~) Vin (°~a) (k s~) 
250 100 2.08 820 1.0 14 2.5 330 

250 47 4.1 560 1.0 13 2.0 150 

250 100 2.16 0 10 15 3.1 330 

250 47 4.5 0 10 15 2.7 150 

* Vout S V,r. m.s.~. 

**Grid resistor of following valve. 

LIMITING VALUES 

Pentode Section 

Va,», max. 550 V 

Vry max. 300 V 

pa max. 1.5 W 

Vszin~ max. 550 V 

Vg2 max. (la<2.5 mA) 300 V 

V~2 max. (I;,=S mA) 125 V 
p~2 max. 0.3 W 
I k max. 10 mA 

V~, max. (Ig,— i 0.3iaA) -1.3 V 
*Rg,_ k max. 3 M S2 

Rh_ k max. 20 k S2 

Vh _ k max. 100 V 

*R~,._ k max.=22 M S2 if grid current biasing is employed. 

Diode Sections (each section) 

P.I.V. 
laa max. 

iaa,px> max. 
Rh_ k max. 
Vh_ k max. 

350 V 

0.8 mA 
5.0 mA 

20 k S2 
100 V 

This valve can be used without special precautions against microphony if the 

input voltage, V,,,, is not less than 25 mV for an output of 50 mW from the 

output valve. 

ISSUE 2 EBF80 1252-2 



DOUBLE DIODE PENTODE 

Dou61e diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., I.F., or A.f'. amplifier. 

EBF80 

a 

93 
i 

dd 

~22.2m ;. 
max. 

- ~ I 

h h a ~ 

ks O H O ~a'd E,x, 

~II~~ 89A ~Noval~ EASE 

706 

E" 
n~ 
~o 

  Mullard]  
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EBF80 DOUBLE DIODE PENTODE 

Double diode variable-m u pentode. The pentode section 
is suitable (or use as an R.F., I.F., or .4. F. amplifier. 
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SUBMINIATURE U.H.F. TRIIODE 

Triode primarily intended for use as an oscillator at 
frequencies of the order of 500Mc~s. 

EC70 

HEATER 
Vn 6.3 V 

150 mA 

MOUNTING POSITION Any 

Note—Direct soldered connections to the leads of this valve must 

be at least 5mm. from the seal and any bending of the valve leads 

must be at least 1.5mm. from the seal. 

COOLING 

In operation this valve may become very hot and therefore, in the 

interests of satisfactory life, it should be adequately cooled. Asuitable 

method is to mount the valve in a metal clip which conducts the heat 

away to the chassis and should result in a bulb temperature of 

approximately 100°C. 

CAPACITANCES 

c,_g

~g—k 

~:~ _ k 

CHARACTERISTICS 

Shielded Unshielded 
::.1 2.1 pF 
1.8 1.7 pF 
s:.8 0.6 pF 

Va 100 V 

Vg —2.0 V 
la 13 mA 

$m 5.5 mA,~V 

IA 2G 

ra 3.6 kS2 

TYPICAL OPERATING CONDITIONS AS AN OSCILLATOR AT 
S00 Mc s 

Va

I;, 
L, 

Rg_k

Pload 

ISSUE 4 

175 V 

20 mA 
2.0 mA 

5.6 kS2 

750 mW 

EC70 1056-1 



EC70 SUBMINIATURE U.H.F. TRIODE 

Triode primarily intended for use as an oscillator at 
frequencies of the order of 500Mc/s. 

LIMITING VALUES 

Vain max. 
Vd max. 
p8 max. 

I k max. 

RR_k max. 
Rh_k max. 
Vh_ k max. 

0 

3273 

0 NC 

880/F Bosa 

All dimensions in mm 

ISSUE S 

300 V 

175 V 

3.0 W 

22 mA 
500 kS2 
20 kS2 

100 V 

9.3-
5.3 

n 
m 
I 
N 

1.25mox 

_~ 
u ~ ° ~-

11~ _ ~ ~E 

_„ 
0 

~E 

EC70 1056-2 
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SUBMINIATURE U.H.F. TRIODE 

Subminiature medium-;~ triode intended for use as an 
oscillator at frequencies up to 500Mc~s. 

EC71 

HEATER 
V;, 6.3 V 

150 mA 

MOUNTING POSITION Any 

Note—Direct soldered connections to the leads of this valve must 
be at least 5mm from the seal and any bending of the valve leads must 
be at least 1.Smm from the seal. 

COOLING 

In operation this valve may become very hot and to obtain satisfactory 
life it should be adequately cooled. A suitable method is to mount 
the valve in a metal clip which conducts the heat away to a suitable 
heat sink. 

CAPACITANCES 
Shielded Unshielded 

c„, 2.4 2.3 pF 

c,,,,t 2.3 0.8 pF 

CHARACTERISTICS 

V;~ 100 V 
I., 8.5 mA 

g,,, 5.8 mA~V 
r;, 4.7 k4 
~~ 27 
V.. —1.3 V 

LIMITING VALUES (absolute ratings) 

V~~oi max. 330 V 
Va max. 165 V 
p;, max. 3.3 W 

—Ve max. 55 V 
Ir; max. 22 mA 
I~ max. 5.5 mA 
V;,_r; max. 200 V 

DECEMBER 1958 (1) Page D1 



EC71 SUBMiNiATURE U.H.F. TRIODE 

~: 

kh h 

All dimensions in mm 

DECEMBER 1958 (1) 
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U.H.F. TRIODE EC86 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-GRID 
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U.H.F. TRIODE 
Frame grid triode for use as a grounded-grid amplirer 
and mixer at frequencies up to 1000Mc/s. 

EC88 

HEATER 

Vh 6.3 V 
Ih 165 mA 

CAPACITANCES (measured with close fisting external shield connected to the grid) 
ca-e+s 
~g—k 

~8—k 

~h—k=g+S 

~a—k+h 

1.7 pF 
3.3 pF 

45 mpF 
3.8 pF 

55 mpF 

CHARACTERISTICS 
Va 160 V 
la 12.5 mA 
Vg —1.25 V 
gm 13.5 mA/V 
ra 4.8 kSZ 
µ 
Req

OPERATING CONDITIONS AS ANIPLiFIER (4 trough linel 

//

65 
240 

f \ 600 1000 Mc/s 
Vb 200 2UU V 

Ra 3.3 3.3 kS2 

Rk 100 100 S2 
la 12.5 12.5 mA 
g~, 13.5 13.5 mA/V 
B 12 12 Mc/s 
Power gain 18 17.5 dB 
Noise factor (power matched) 9.0 12.5 d6 

OPERATING CONDITIONS AS MIXER 
Vb 200 V 

Ra 6.8 kS2 
la 9.0 mA 

Ig 52 µA 

Voac(r.ms.) 2.0 V 
Rg 47 kS2 

ge 5.4 mA/V 

JULY 1963 ~~Mullard

V 
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EC88 U.H.F. TRIODE 

DESIGN CENTRE RATINGS 
Va~v~ max. 550 V 
Va max. 175 V 
pa max. 2.0 VV 
Ik max. 13 mA 

—Vg max. 50 V 
Rg_k max. 1.0 MSZ 
Vh_k max. 100 V 

a 

kh h 

h 

B9A Base 

All dimensions in mm 

JULY 1963 
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U.H.F. TRIODE 

—2 

EC88 

Va-160V 

J

aces ~ 

ANODE CURRENT PLOTTED P,GAINST GRID VOLTAGE 
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EC88 U.H.F. TRIODE 
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U.H.F. TRIODE EC88 

Noise 
factor 
td6) 

i3 

9 

 EC88 

I 
~/41ir¢ 

B- 2 Mc/s 

9~~3

POW¢r gain 

Nois¢ factor 

Pow¢r 
gain 
(dB) 

16 

12 

8 

600 700 800 900 f(Mc/5) 

POWER GAIN AND NOISE FACTOR PLOTTED AGAINST FREQUENCY. 
a/4 TROUGH LINE AT CONSTANT BANG'.NIDTH. 6=12Mc/s 
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EC88 U.H.F. TRIODE 

Pow¢r 
gain 
(dB) 

18 

16 

14 

12 

10 

r EC88 
9271 

~/4 line at f= 600 Mc/s 

O 20 40 60 B(Mc/s) 

POWER GAIN PLOTTED AGAINST BANDWIDTH. a/4 TROUGH LINE AT 
f = 600M ~/s 
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U.H.F. TRIODE EC88 

Power 
gain 
(dB) 

20 

18 

16 

14 

12 
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 iEC 88  
I 1 1 

~l4line at f=1000 Mc/s 

9272 

O 10 20 30 B(Mc/s) 

POWER GAIN PLOTTED AGAINST BANDWIDTH. a/4 TROUGH LINE AT 
f =10001Hc/s 
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EC88 U.H.F. TRIODE 

Noise 
factor 

Power 
gain 

(dB) 

15 

13 

I 

9 

7 

EC88 
9328 

~/2 Ime 

I 
B- 12 Mc/s 

 Paver gain 

Noise foctor 

600 BOO 1000 f(Mc/s) 

POWER GAIN AND NOISE FACTOR PLOTTED AGAINST FREQUENCY 
a/2 TROUGH LINE AT CONSTANT BANDWIDTH. 6=12Mc/s 
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ca _c
q„ 
c~„~ 

CHARACTERISTICS 

1.3 
1.7 
2.6 

Va 100 

Vg 0 

la 11.8 

g,,, 
u 

3.25 
21.5 

ra 6.6 

R.F. POWER TRIODE 

Triode for use as r. f. power amplifier or oscillator. EC90 

HEATER 
Va 

I„ 
6.3 V 

150 mA 

CAPACITANCES F 
Shielded Unshielded 

1.4 pF 
1.5 pF 
1.2 pF 

250 V 

—8.5 V 

1 0.5 mA 

2.2 mA/V~ 
17 F 

7.7 kS2S—

OPERATING CONDITIONS AS R.F. AMPLIFIER OR OSCILLATORS--

(Class "C" Telegraphy or F.M.) 

f 50 100 Mcis 
Va 300 300 V 

Vg —27 —27 V 

la

I~ 

Pout 
r 

16.2 17.1 
3.8 2.9 

3.6 3.3 

67 55 

LIMITING VALUES 

Vale) max. 
Va max. 

550 
300 

pa max. 3.5 
I k max. (as r.f. oscillator or amplifier) 30 
Ik max. (as r.f. doubler or trebler) 20 
—V~ max. 100 

I~ max. 5.0 
R~_k max. 250 
Vh_k max. 150 

Tbu1h max. 180 
f max. 150 

Mullarcl 

mA 

mA 

W 

°o

F— 

V 
V 

W 

mA 

mA 
V 

mA 
kS2 

V 

°C 

Mc/s 
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EC90 R.F. POWER TRIODE 

~6403~ 

h 

lC 

B7G Base 

All dimensions in mm 

~1 
Mullard 

_- 19maxt 

x 
0 
E 

r- 

I 
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GROUNDED GRID TRIODE 

Grounded grid triode (or use as an amplifier up to 
250Mc,'s. 

EC91 

HEATER 
Vh 6.3 V 

li, 300 mA 

CAPACITANCES 

Shielded* Unshielded 
~R.. E; 3.4 2.6 pF 

~n-kih 120 150 mpF 

~g -k-h 5.0 4.5 pF 

ck -~-h 7.5 7.0 pF 

*External shield connected to grid. 

CHARACTERISTICS 

Va

la 

V~ 

gm 

IA 

rti

Re,i

LIMITING VALUES 

Va~bi max. 

Va max. 

pa max. 

-V~ max. 

h; max. 

Vh-k max. 

Th„ib max. 

250 V 

10 mA 

-1.5 V 

8.5 mA/V 

90 F 

10.5 kS2F-

400 S2 

500 VE-

250 V 

2.5 W 

100 V 

15 mA 

150 V 

200 °CE-

JULY 1961 (1) 
Mullarcl 

Page D1 



EC91 GROUNDED GRID TRIODE 

kh h 

h 

B7G Base 

All dimensions in mm 

1-1 
Mullard 

~-19 max --► 

x 
0 
E 

n 
v 

x 
0 
E 
N 
V 

86651
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U.H.F. TRIODE 

Triode intended for use as a grounded-grid amplifier 
in U.H.F. receivers. 

EC98 

FIEATER 

Vn 6.3 V 
In 400 mA 

CAPACITANCES (measured with external shield) 

ca-~ 2.8 pF 
c„-~< 80 mpF 
q; ~; 3.8 pF 
ck-a+n-s 8.8 pF 
c`~-~+n+s 4.0 pF 

CHARACTERISTICS 
V;, 150 V 
I, 13.5 mA 
Vs -1.35 V 
gm 13.5 mA/V 
u 50 
~ra 3.7 kS2 
R,; 0 S2 
V~ (Ia~60µA) -15 V 

DESIGN CENTRE RATINGS 
V~;i,~ max. 300 V 
V1 max. 150 V 
p;, max. 2.2 W 

-V~ max. 50 V 
+ V~ max. 0 V 

Iti max. 18 mA 
I~ max. 3.2 mA 
R~~; max. 250 kS2 
Vn-x max. 90 V 

JANUARY 1963 

r<  ]2 
(M

``
ullaird 

V~ 
Pate D1 



EC98 U.H.F. TRIODE 

rh h 

h 

9 

B7G Base 

All dimensions in mm 

JANUARY 1963 

~l~ 
(Mullard

V 

•--19 max --► 

x 
0 
E 

n 
v 

x 
0 
E 

Page D2 



DOUBLE TRIODE 

Double triode with separate cathodes for use as a 
paraphase A.F. amplifier and in phase inverters, 
multi-vibrators, etc. 

ECC32 

HEATER 

CAPACITANCES 

Vh
Ih

ca_a 
ca_g (each section) 
cg_k (each section) 
ca_k (each section) 

CHARACTERISTICS (each section) 
Va
Vr
la
$m 
a 
ra

6.3 V 
0.95 A 

0.8 µµF 
4.3 µµF 
4.3 µµF 
2.0 µµF 

250 V 
-4.6 V 
6.0 mA 
2.3 mA/V 
32 
14 K S2 

OPERATING CONDITIONS AS RESISTANCE-CAPACITY-COUPLED 
AMPLIFIER 

Rgt**
(~) 

150,000 
150,000 
150,000 
150,000 
150,000 

330,000 
330,000 
330,000 
330,000 
330,000 

680,000 
680,000 
680,000 
680,000 
680,000 

Vh Ra la R k Vout Vout* Dtot 

(V) (~) (mA) (StE) V~u (V) (%) 
400 47,000 3.9 1,20D 21 67 3.7 
350 47,000 3.4 1,200 20.5 57 3.6 
300 47,000 2.9 1,20D 20 48 3.5 
250 47,000 2.4 1,20D 19.5 37 3.4 
200 47,000 1.9 1,20D 19.5 26 3.2 
400 100,000 2.1 2,700 25 81 3.0 
350 100,000 1.8 2,200 25 69 2.9 
300 100,000 1.6 2,200 24.5 54 2.8 
250 100,000 1.3 2,200 24.5 44 2.6 
200 100,000 1.05 2,200 24 32 2.4 

400 220,000 I.I 3,900 27.5 81 2.3 
350 220,000 0.95 3,900 27.5 68 2.2 
300 220,000 0.85 3,900 27 56 2.2 
250 220,000 0.7 3,900 27 45 2.1 
200 220,000 0.55 3,900 26.5 34 2.0 

*Vout=Output voltage at start of I gl or at Dtot =10°o. 
**Rgt =Grid resistance of following valve. 

LIMITING VALUES 
Va max. 300 V 
pa max. 5 W 
I x max. 50 mA 
Rg_ k max. 1.5 M S2 
Vh_k max. 50 V 

Rr,_ k max. 20 K SZ 

ISSUE 4 ECC32 1251-1 i 



ECC32 DOUBLE TRIODE 

Double triode with se¢arate cathodes for use as a 
¢ara¢hase A.F. am¢lifier and in ¢hose inverters, 

multi-vibrators, etc. 

ISSUE 4 ECC32 1251-2 



DOUBLE TRIODE 

High slope, low impedance double triode with low heater 
consumption, primarily intended for use in flip-flop, 
scaling and computor circuits. 

ECC33 

HEATER (The heaters of the two cathodes are connected in series) 
Vn 6.3 V 
Ib 0.4 A 

CAPACITANCES 

ca ._a" 0.75 µµF 
ca_ g (each section) 2.5 µµF 
cg_ k (each section) 3.5 µµF 
ca'_x' 1.2 µµF 
cn"_k" 1.5 µµF 

CHARACTERISTICS (each section) 
Va 250 V 
Va -4.0 V 
la 9.0 mA 
$.n 3.6 mA/V 
N. 35 
ra 9.7 k i2 

LIMITING VALUES (each section) 

Vaibl max. 550 V 
Va max. 300 V 
pa max. 2.5 W 
I k max. 20 mA 
R~_ k max. 1.5 M S2 
Vb_k max. 100 V 
Rh_ k max. 20 k S2 

OPERATING CONDITIONS AS R.Q:. COUPLED A.F. AMPLIFIER 
Vd
(V) 

Ra 
(k S2) 

la
(mA) 

Rx 
(k 2) 

V~nr 
Vin 

*Vogt Dtoti 
(Vr.ro.s,) (°'o) 

**Rai 
(k ~) 

400 47 4.0 1.2 25.5 74 6.1 150 
350 47 3.5 1.2 25 62.5 5.9 150 
300 47 3.0 1.2 25 50 5.6 150 
250 47 2.5 1.2 25 41 5.6 150 
200 47 2.0 1.2 24.5 30.5 5.3 150 

400 100 2.05 2.2 28 78.5 5.7 330 
350 100 1.8 2.2 27.5 66.5 5.6 330 
300 100 1.55 2.2 27 54.5 5.6 330 
250 100 1.3 2.2 27 43 5.4 330 
200 100 1.05 2.2 26.5 32 5.2 330 

500 220 1.1 3.9 28 74.5 5.1 680 
350 220 0.98 3.9 28 63 5.0 680 
300 220 0.83 3.9 28 51 5.0 680 
250 220 0.7 3.9 27.5 41 4.8 680 
200 220 0.53 3.9 27 30.5 4.8 680 

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

**Grid resistor of following valve. 

ISSUE 1 ~~~Mulla.rd 
ECC33 653-1 



ECC33 DOUBLE TRIODE 

High slope, low impedance double triode with low heater 
consumption, primarily intended for use in flip-flop, 

scaling and computor circuits. 

O' C ~. 

g' h 

OCTAL BASE 

ISSUE 1 

ll 
`Mallard 

ECC33 653-2 



DOUBLE TRIODE 

Low impedance double triode with separate cathodes for 
use as combined frame time base oscillator and current 
amplifier to feed the deflector coils in A.C. television 
receivers. 

ECC34 

HEATER 

CAPACITANCES 

V❑

Ih

ca'_a' 

~ fig— k 

* Ca_ k 

*Each section 

6.3 V 

0.95 A 

0.48 ~.uF 

4.0 uuF 

3.5 uuF 

1.8 uuF 

TYPICAL OPERATING CONDITIONS (each section) 

Va 250 V 

la 10 mA 

Vo —16 V 

g,,, 2.2 mA~ V 

ra 5.2 k S2 

µ 11.5 

LIMITING VALUES (each section) 

Va,gl max. 550 V 

V, max. 300 V 

pa max. 3.25 W 

I k max. 50 mA 

Vh_k max. 50 V 

Rh_ k max. 20 k S2 

Rg_k max. 2.0 M S2 

ISSUE 1 
Mullar~
ll J. ECC34 1054-1 



ECC34 DOUBLE TRIODE 

Low impedance double triode with separate cathodes for 
use as combined frame time base oscillator and current 
amplifier to feed the deflector coils in A.C. television 

receivers. 

k' h h k~~ 

k' 

ISSUE 1 

46 mm. 
MpX. 

9~ h 

OCTAL BASE 

E 
F 
~0 
O 

1

x a 
I 
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DOUBLE TRIODE 

High-gain double triode with separate cathodes for use 
in poraphase A.F. voltage amplfiers. 

ECC35 

HEATER 

Vh 6.3 V 

Ih 0.4 A 

CAPACITANCES 

~Q. a~. 0.75 µµF 
ca'_g' 2.5 µµF 

~Sn~ 3.0 µµF 

~ouc' 1.0 µµF 
C®.._g.. 3.0 µµF 
Inn 3.0 µµF 

font•• 7.3 µµF 

CHARACTERISTICS (each section) 

Va 250 V 

Ve —2.5 Y 
i~ 2.3 mA 
gm 20 mAJV 
µ b8 
rn 34 k S2 

LIMITING VALUES (each section) 

Vatbe max. 550 V 
Va max. 300 V 
pa max. 1.5 W 
I k max. 8.0 mA 
RA_ k max. 1.5 M S2 
Vh_k max. 90 Y 

ISSUE 7 ECC35 653-1 i 



ECC35 DOUBLE TRIODE 

High-gain double triode with separate cathodes for use 
in paraphase A.F. voltage amplifiers. 

OPERATING CONDITIONS AS R.C. COUPLED A.F. AMPLIFIER 

Vb 
(V) 

Ra
(k S2) 

la
(mA) 

Rk
(k f2) 

Vou: Vout*  Voutf 

(Vr.m.s.)(Vr:a,.9.) 
Dtot 
(%) 

Rqi~ 

(k ~) Via 

400 100 1.3 2.7 40.5 37.5 66.2 10 330 

350 100 1.1 2.7 40.5 32.2 57.0 10 330 

300 100 1.0 2.7 40 28.0 48.7 10 330 

250 100 0.8 2.7 40 23.2 41.1 10 330 

200 100 0.65 2.7 39.5 18.7 28.5 8 330 

400 220 0.73 4.7 46 44 80 10 680 
350 220 0.63 4.7 45.5 38 69.3 10 680 
300 220 0.53 4.7 45.5 32.5 59 10 680 
250 220 0.45 4.7 45 27 43 8.5 680 
200 220 0.38 4.7 45 21.5 33.6 8.2 680 

~ At Dtot=Soa 
t At Dtot=10,'0 or start of Ig
$ Grid resistor of following valve. 

a" a' 

OCTAL BASE 

ISSUE 1 ECC35 653-2 



DOUBLE TRIODE 

Low-microphony double triode with separate 
cathodes, primarily intended for use as A.F. 
voltage amplifier or phase splitter. 

ECC40 

HEATER 
Vh
Ih 

6.3 
0.6 

V 
A 

MOUNTING POSITION Any 

CAPACITANCES 
Cg,_h <0.1 µµF cg„_n <0.1 µµF 
C8,_g, 2.7 µµF cg,._g„ 2.6 µµF 
Cg•-k 2.6 µµF Cg,._g,. 3.0 µµF 
ca,_g, <0.1 µµF Cy.._g, <0.1 µµF 

CHARACTERISTICS (each section) 

Va 250 V 
Vg -5.2 V 
la 6 mA 
gm 2.7 mA/V 
re I I k f2 
µ 30 

OPERATING CONDITIONS AS R.C:. COUPLED A.F. AMPLIFIER 

Vb Ra la R ig Vous Vout* ~toc Ref 
(~) (k sZ) (mA) (k S2) v,~ (~~me) (%) (k ~) 
400 47 4.1 I.:: 21 72.5 4.4 150 
350 47 3.6 I.:: 20.5 60 4.1 150 
300 47 3.1 1.2 20 50 4.0 150 
250 47 2.6 I.:! 20 40 3.8 150 
200 47 2.0 1.2 20 29.5 3.4 150 

400 100 2.2 2.2 24.5 76 3.9 330 
350 106 1.9 2.:: 24 65 3.9 330 
300 100 1.6 2.:: 24 54 3.8 330 
250 100 1.4 2.2 24 44 3.7 330 
200 100 I.I 2.1. 24 33 3.6 330 

400 220 I.I 3.S' 25 72 3.8 680 
350 220 I.0 3.5~ 25 63 3.7 680 
300 220 0.87 3.5~ 25 53 3.7 680 
250 220 0.72 3.5~ 25 44 3.6 680 
200 220 0.58 3.5~ 24.5 32 3.5 680 

* Output voltage at start of Igl. at lower output voltages the 
distortion is reduced in proportion. 

t Grid circuit resistance of following valve. 

ISSUE 1 

~~ 
Mullar~~ 
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ECC40 DOUBLE TRIODE 

Low-microphony double triode with separate 
cathodes, primarily intended for use as A.F. 

voltage amplifier or phase splitter. 

LIMITING VALUES 

k" h 

1991 

h k' 

Va~n~ max. 

VA max. 

pa max. 

pg max. 

Ix max. 

Rg_ k max. 

Vh_ k max. 

Rh _ k max. 

k^s 

ISSUE 1 

a' 

BBA BASE 

550 V 

300 V 

1.5 W 

50 m W 

10 mA 

I.0 M S2 

175 V 

50 k R 

20.3 mrrm. 
max. 

X 
O 

E 

E 
E 

~o 

X 

E 

~U UU 
22 mm. 
max. 

ECC40 554-2 



SUBMINIATURE DOUBLE TRIODE 

Subminiature medium-u double triode intended for 
use at v.h.f. 

ECC70 

HEATER 

6.3 V 
300 mA 

MOUNTING POSITION Any 

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

COOLING 

In operation this valve may become very hot and to obtain satisfactory life 
it should be adequately cooled. A suitable method is to mount the valve 
in a metal clip which conducts the Heat away to a suitable heat sink. 

CAPACITANCES 
Shielded 

ca-_a- ;0.33 
ca_g (each section) 1.4 
cg~_~~ <0.011 
c1❑ (each section) — 
coot 1.2 

cool' 1.3 

Unshielded 

<0.52 pF 
1.6 pF 

X0.015 pF 
2.4 pF 
0.3 pF 
0.35 pF 

CHARACTERISTICS (each section) 

Va 100 V 
V~ —1.0 V 
Ia 6.5 mA 
g,,, 5.4 mA~V 
ra 6.5 kit 
u 35 

LIMITING VALUES (absolute ratings) each section 

V~~ei max. 330 V 
V;, max. 165 V 
p;~ max. 1.1 W 
I, max. 22 mA 

—V~ max. 55 V 
IK max. 5.5 mA 
Vh _~; max. 200 V 

  Mullarrd]  
OCTOBER 1958 (1) l`~ Page D1 



ECC70 SUBMINIATURE DOUBLE TRIODE 

Subminiature medium-v. double triode intended for 

use at v. h. f. 

5262 

~~ 
a~ o 

k~~ k~ 

88D/F Bose 

All dimensions in mm 

OCTOBER 1958 (1) 

10.16 
mox 

X 125

d 
Pate D2 
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DOUBLE TRIODE 

Double triode primarily intended for use as a cascode r. f. 
amplifier at frequencies up to 220Mc;s in television 
receivers. 

ECC84 

HEATER 

Suitable for parallel operation only, ;i.c. or d.c. 

V,, 

CAPACITANCES (measured without external shield) 

fur k~_h.g,•

ca'_~' 

cs'_~~ 

Grounded cathode section 

c„~-, 

c...' 

C. ~_h 

Grounded grid section 

c. „ ~„ 

c, „ ~„ 

~ ~., ~ _. h 

6.3 V 

330 mA 

1.2 pF 

,0.035 pF 

<,0.006 pF 

1.2 pF 

2.1 pF 

0.45 pF 

-,0.25 pF 

2.3 pF 
0.16 pF 

4.7 pF 

2.5 pF 

2.7 p F 

CHARACTERISTICS (each section) 

V„ 90 

I;, 12 

V~ —1.5 
g,,, 

u. 

6.0 
24 

V 

mA 
V 

mA/V 

~R; ,, 2.0 kS? 

Measured at f 200Mcs with cathode connections pins 7 and 8 strapped. 

i 

ISSUE 1 
Mullar~d 
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ECC84 DOUBLE TRIODE 

Double triode primarily intended for use as a cascode r.f. 
amplifier at frequencies up to 220Mc/s in television 

receivers. 

TYPICAL OPERATING CONDITIONS 

V„ 250 V 

R (see Fig. 1) 5.6 kS2 

I;~ 12 mA 
V~ -1.5 V 

9~

s ~ 

lead —through 
capacitor 

,~ 
Fig I 

T
z 
5 
t

Noise figure (bandwidth of input circuit 7-8 Mc.'s) 6.5 

ISSUE 1 

t(- 1 
M~ullalJrd 

V 

 of 
250V 

s 
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DOUBLE TRIODE 

Double triode primarily intended for use as a cascode r.f. 
amplifier of frequencies up to 220Mc~s in television 
receivers. 

ECC84 

LIMITING VALUES (each section unless otherwise specified) 

Va~bi max. 550 V 

Va max. 180 V 

p8 max. 2.0 `N 

I k max. 22 mA 

—Vo max. 50 V 
Rg _ k ' max. 1.5 MS2 
Rg'_k' max. 500 kS? 
Vh_ k" max. (cathode positive) 200 V 

Vh_ k ' max. 100 V 

Rb_k max. 20 kS2 

',s 

1390 

h h 
9~ 

B9A Base 

k'in 

k ~o ut 

The triode on pins 6, 7, 8, 9 should have grounded cathode connection and 

that on pins 1, 2, 3 should have grounded-grid connection. 

ISSUE 1 
Mullard 
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ECC84 DOUBLE TRIODE 

Double triode primarily intended for use as a cascode r. f. 
amplifier at frequencies up to 220Mc; s in television 

receivers. 

2370 ECC84 
I l I 

Each section 

Vag 90V 

Io
~mA~ 

30 

25 

20 

IS 

10 

5 

O 

Vg (V) —8 —6 _q _2 O 

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE 

ISSUE 1 

~ l 
M`u~lla/Jrd 

V 
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R.F. DOUBLE TRIODE 

Double triode for use as an r.f. amplifier or :>elf-
oscillating mixer in equipment operating directly 
from a bV, 12V or 24V battery on or off charge. 

ECC86 

HEATER 
Vb 
Ih

CAPACITANCES 

*ca-~ 
* din 

*bout 

c~•-a-
cQ-_g-
ca-_g-
Ca•-g• 

*Each section 

6.3 V 
330 mA 

1.3 pF 
3.0 pF 
1.8 pF 

<0.05 pF 
<0.005 pF 
<0.005 pF 
< 0.005 p F 

CHARACTERISTICS (each section) 
Va 6.3 V 
la 900 µA 
Ve -0.4 V 
gm 2.6 mA~V 
µ 14 
ReQ 1.0 kS2 

OPERATING CONDITIONS 

As r.f. amplifier 
Va 6.3 

~' $Vg~b ~ 0 
Rg 100 

--. 

Pass D1 

Ia 0.9 
g~„ 2.6 
ra 5.0 

5 V 
Ra 500 500 500 S2 

Vosc(r.ms.) 0.7 1.0 1.5 V 
19 0.4 1.0 2.6 mA 
gc 0.8 1.3 2.0 mA~V 
Rg 220 220 220 kS2 
ra 11 8.0 5.3 kS2 

12.6 25 
0 0 

100 100 
2.5 7.5 
4.6 7.8 
3.4 2.1 

$Vg~b ~ is the voltage at "earthy" end of grid leak. 

MAY 1962 
Mullard 

V 
V 

kSZ 
mA 

mA~V 
kS2 

Mullard 
MAY 1962 

100 100 

Pass D1 MAY 1962 



ECC86 R.F. DOUBLE TRIODE 

DESIGN CENTRE RATINGS 

Va max. 30 V 
pa max. 600 mW 
Ik max. 20 mA 
Rg max. 1.0 MS2 
Vh_k max. 30 V 

Rh_k max. 20 kS2 

5242 

h 
h a' 

a" s 

B9A Base 

MAY 1962 
Ml~ru~~~d 

V 
Pase D2 



V.H.F. DOUBLE TRIODE 

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

ECC91 

HEATER 
Vh 6.3 V 
I~, 450 mA 

CAPACITANCES Unshielded Shielded ~ 

1.6 pF 
2.6 p F 
2.8 pF 
1.5 pF 
1.0 pF 
4.0 pF 

60 mpF 
20 mpF 

160 mpF 
400 mpF 

*ca-s 1.6 
ciu• 2.1 
c;u- 2.1 
tout' 0.45 
tout^ 0.35 
~h-k 4.0 
ca-_~• 140 
ca-_~• 40 
ca'-a- 220 
cg•_g- 430 

*Each section. 

CHARACTERISTICS (each section) E-
V, 100 V 
la 9.0 mA 
gu, 5.6 mA/V 
a 38 
ra 6.8 kS2 
V~; -0.9 V 

OPERATING CONDITIONS-CLASS "C"TELEGRAPHY PUSH-PULLE-

As r.f. amplifier 

f 50 100 150 200 250 Mc~s 
Va 150 150 150 150 150 V 
*Vg -10 -10 -10 -10 -10 V 

la(tot) 16.4 16.9 17.5 18 18.8 mA 
Ia~totJ 5.6 5.1 4.5 4 3.2 mA 
Ploaa 1.56 1.47 1.33 1.17 0.92 W 
rtoaa 63.4 58 50.8 43.3 32.6 °;, 

As a frequency trebler 

f 50 100 150 200 250 Mc!s 
Va 150 150 150 150 150 V 
*Vg -100 -100 -100 -100 -100 V 

la(tot) 16 16.7 17.2 17.7 18.2 mA 

Ig(tocl 6 5.3 4.8 4.3 3.8 mA 
Ptoaa 0.95 0.89 0.82 0.72 0.56 W 
rtoad 39.6 35.5 31.8 27.1 20.5 °~~ 

*This bias is obtained by grid current bias, or a combination of grid current 
and fixed or cathode bias. 

Mullard 
JULY 1961 (1) Page D1 



ECC91 V.H.F. DOUBLE TRIODE 

LIMITING VALUES <—

V,ri,l max. 500 V 
V;, max. 300 V 

Ps max. 2 x 1.5 W 
I ti max. 22 mA 
Vr; max. -100 V 

I~ max. 2 x 3 mA 

V„ 1; 100 V 

R~ 1< max. 250 kS2 

Tn„Ir, max. 200 °C 

f max. 250 Mc/s 

a~ an 

kh h 

g u 

B7G Base 

All dimensions in mm 

JULY 1961 (1) 

f-19mar. 

x 0 
E 
N 

v 

x 
0 
E 
N 
v 
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V.FI.F. DOUBLE TRIODE ECC91 

Each s¢ction 

8385 

b 0 
I 

~~ 

~° ~■ o 
N  N 

0 

0 
0 

I

I

Io 
(mA) 

20 

15 

to 

5 

0 

vg(v) -12 -8 -4 0 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE 
WITH ANODE VOLT,4GE AS PARAMETER 
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ECC91 ~/.H.F. DOUBLE TRIODE 

m 

~-~_ 
W—

= pc 

s 

a 
~Z 

~~ 
_—
~ ~-

nOx 

 ~  ~ 
 ~lg~~ `\  r 9~~ 

 ~s~~ 
  Syr-~ `

 ,4~~ ~  - 

s 

 1
0 

oa 
H 

N m V 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 
WITH GRID VOLTAGE AS PARAMETER 

JULY 1961 (7) 

°o 

0 0 
a 

0 0 

0 a 
N 

O 

O 

Page G2 



V.H.F. DQUBLE TRIODE ECC91 
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ECC91 V.H.F. DOUBLE TRIODE 
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V.H.F. DOUBLE TRIODE 

Variable-rnu, low noise v.h.f. frame grid double triode 
with high mutual conductance for use as a cascode 
omplifer. 

ECC189 

HEATER 
Vh
Ih

CAPACITANCES 

ca•_e-
cg•—a-

6.3 V 
365 mA 

Shielded Unshielded 

< 15 < 45 mpF 
<4.0 <4.0 mpF 

Grounded cathode section E-
ca•-g• 1.9 1.9 pF 

c~•-k'+h+5 3.5 3.5 pF 

~a'—k'+h+e 2.3 1.7 pF 

cf --h < 280 < 280 mpF 

Grounded grid section 
Ca--S" 

ca" ~ h -, 

Cti —h 

c„--~; • 

1.9 1.9 pF 
6.0 6.0 pFF 
4.0 3.4 pFF 
3.0 3.0 pF 

170 180 mpF 

CHARACTERISTICS (each section) 

Va 90 V 
Vg -1.4 VF-
la 15 mA 
gm 12.5 mAjV 

—~ ra 2.5 kS2F 
µ 34 
V~ (for 20:1 reduction in gm) -5.0 V 
V;  (for 100: 1 reduction in i;m) -9.0 V 

DESIGN CENTRE RATINGS (each section) 

Vain) max. 550 V 
Va max. 130 V 
pa max. 1.8 W 
Ik max. 22 mA 

-Va max. 50 V 
Rg•_k max. 1.0 MS2 
Rg-_k max. 500 kS2 
V❑- k • max. 50 V 
V~,_~; - max. (cathode positive) 150 V 
Rh-~; max. 20 k!2 

Mullar~d 
Pace Dt NOVEMBER 1962 



ECC189 V.H.F. DOUBLE TRIODE 

NOTE 

In order not to exceed the maximum permissible anode voltage when the 
cascode amplifier is controlled, it is necessary to use a voltage divider 
for the grid of the grounded grid section. 

~5242~ 

Qii 

k~ ~ 

h 
h a' 

a' ~ s 

B9A Base 

The triode on pins 6, 7, 8, should have the grounded cathode connection 
and that on pins 1, 2, 3, should have the grounded grid connection. 

NOVEMBER 1962 Pa`e D2 



V.H.F. DOUBLE TRIODE ECC189 

9509 =~~~~~~~ ECC 189 ~~~~~~~~~~ 

11■111111~ ~ 
'o~■ 

ii■iiiiiii 
IH■'~' 

"'  Each s¢ction "."""~

I 111■111■II■1 11■ 1 
IIIIIII~II~I II~H I, 

■■■~■■■w■■■ ■■w■ ■ ~■■u~r~■ ■■■w■■■~■■■ ■■~■ ■C.■■ N~■ ■■■~■■■~■■■~■■~■ ■■~■=iii■■ 

III~HI~IIIT■11■1 1~~~~~117 iii■in■iii ~~■~ ~~ ~ ~~~~ 
III■111■111= ■ H ~ll 
IIIIIIIHI ~ Ia ~I~9 m

H :.:::■:11.—.::■: ?:~IIIIH 
111■111■111■11■1 11 111111 
II■111■111~11~1 11 1 III 
HIIIIIIII~III/I HMI III 

■■■~■■■~■■■■~■=■rte■■ ■■gun■■■ 
■N~■■■~■■■ ■■I ~■ ■■~■■■■■■■ ■nnn■n■■■ ■■ia■■■ ■■n■■■■■■■ 
It ~~~~~~~~ ~~~~ ~~~~ ~~~ 

H■ H■I ~■►ll■1 II ■IIHnI 
II I I ~IIHHI 

Ia

(mA) 

9m 
(mA~V) 

30 

to 

30 

10 

0.3 

OI 

0 03 

O.OI 

V9 V) -15 -10 -5 O 

ANODE CURRENT AND MUTUAL CO~JDUCTANCE PLOTTED AGAINST 
GRID VOLTAGE 

~l 
Mullarcl 

!NOVEMBER 1962 Page C1 



ECC189 V.H.F. DOUBLE TRIODE 
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V.H.F. DOUBLE TRIODE 
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TRIODE HEXODE ECH3 

HEATER 

This valve is suitable for DC.AC operation. 

Vh 6.3 V 
In 0.2 A 

CAPACITANCES 

Sgt—gl <0.3 µµF 
Hexode CBI —k 4.9 µµF 

Ca_k 9.0 µµF 
~a—gL <0.003 µµF 

Triode CR_k 8.8 µ,1F 
~a_k 4.4 µµF 
c,,_ gl 1.4 µµF 

OPERATING CONDITIONS 

For characteristics, curves rind operating data, see Type ECH35. 
Except for base, capacitances and heater current, the ECH3 and 
ECH35 are identical. 

0191 

SIDE CON"FACT 
BASE 

ISSUE 2 ~~M
~~
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TRIODE HEXODE 

Triode hexode for use as frequency changer in a.c. 
mains-operated receivers. The hexode section is 
designed for a.g.c. 

ECH35 

HEATER 

CAPACITANCES 
cKt _Kt

Hexode section 

~gl—k 

~a—k 

~a—gl 

Triode section 

~g—k 

~a—k 

~a—gl 

6.3 V 
225 mA 

<300 mpF 

5.0 pF 
10 pF 

<3.0 mpF 

9.0 pF 
3.0 pF 
1.6 pF 

'+'~ 

OPERATING CONDITIONS 
Hexode section 

(a) With fixed screen-grid voltage 

V;, 250 
VF2+gl 100 
Rk 215 
Rgs+~t 50 
iK3+et 200 
VKL —2.0 
lat, 3.0 
ig2_iq y 3.0 
g,. 650 
r;, 1.3 

250 
100 
215 

50 
200 
—17 
— 
— 

6.5 
> 5.0 

250 
100 
215 

50 
200 
—23 
— 
— 
1.5 

> 6.0 

V 
V 
S2 

kS2 
µA 

V 
mA 
mA 

µA/V 
MS2 

(b) With screen grid fed by a potentiometer (See Fig. 1) 
Va = Vb 250 250 250 V 
R> 24 24 24 kit 
Rz 33 33 33 kS2 
Rk 215 215 215 S2 
RKa+Kt 50 50 50 kS2 
iK3+g~ 200 200 200 µA 
VKt —2.0 —23.5 —31 V 
VKs+Ka '100 — 145 V 
latt 3.0 — mA 
iKa+Ka 3.0 — — mA 

g~ G50 6.5 1.5 ;,A/V 
r;, 1.3 > 3.0 > 4.0 MS2 

~"~ 
VKi max. (I go _ +0.3µA) —1.3 V 
V~3 max. (IK~ _ +0.3µA) —1.3 V 

PaQa D1 



ECH35 TRIODE HEXODE 

OPERATING CONDITIONS 

Triode section 

Vb 100 250 V 
Ra — 45 kS2 
la (Rgt = 50kS2, Igt = 200µA) 3.3 3.3 mA 
la (VBt = OV, Vog~ = OV) 10 4.5 mA 
$m (Vgt = OV, Voy~ = OV) 2.8 2.2 mA/V 
µ (VBt = OV, Voss = OV) 24 24 

VBt max. (IBl = +0.3µA) 

LIMITING VALUES 

Hexode section 

V8(b) max. 
Va max. 
pa max. 
Vg2+B4lb) maX. 
VBz+64 max. (la = 4.5mA) 
VBz+g4 max. (la = <0.5mA) 
PBz+Ba max. 
I k max. 
Rgl_x max. 
Rg3_k max. 
Vh_k max. 
Rh_k max. 

Triode section 

-1.3 V 

550 V 
300 V 

1.2 W 
550 V 
125 V 
200 V 
600 m W 
15 mA 

3.0 MS2 
100 kit 
100 V 

20 kf2 

Va(b) max. 550 V 
Va max. 100 V 
pa max. 1.5 W 
Rgt max. 100 k12 

MAY 1960 (11 Page D2 
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TRIODE HEXODE ECH35 

I 

000005 yF ~ OOOOOSyF 

CV 

AVG 

Fig. 1.—ECH35 as frequency changer with screen grid fed by a potentiometer. 
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91 
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9294 9t•93 
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Octal base 

All dimensions in mm 
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TRIODE HEXODE FREfdUENCY 
CHANGER 
Triode hexode primarily intended for use as frequency changer 
in A.C. mains-operated receivers. The he~~ode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

ECH42 

HEATER 
Vh
Ih 

MOUNTING POSITION Any 

CAPACITANCES 
Cgt_ g l 

cgt—ah 

Hexode Section 
'~'~~ ~gi—h+k+B2+g4+skirt 

~a—h+k+B2+g4+aklrt 

ca-g1 
~gl—h 

/\ 

Triode Section 
~Bt—h+k+62+g4+aktrt 

fat—h+k+B 2+B+1+a k i r t 
cat_gt

6.3 V 
0.23 A 

<0.35 µµF 
<0.2 µµF 

4.0 µµF 
9.2 µµF 

X0.1 µµF 
<0.15 µµF 

5.5 µµF 
2.3 µµF 
1.2 µµF 

OPERATING CONDITIONS AS FREAUENCY CHANGER 
With Screen Grid fed from a potentiometer (see Fig. 1) 

Hexode Section 
Va=Vn 250 V 
Rt 27 k i2 
R2 27 k i2 
Rk 180 i2 
RB3~gt 47 k S2 
IB3+gt 200 µA 
Vgl —2 V 

Vaa+g9 85 V 
la 3.0 mA 
Ig2+g4 3.0 mA 
g~ 750 uA/V 
ra -1.0 M i2 
R eQ 75 kit 
Vg1 for 100:1 reduction in g~ —29 V 

Triode Section 
Vh 250 V 
Ra 33 k i2 
Rgt+gs 47 k i2 
Igt~g, 200 µA 
la 4.8 mA 

The effective mutual conductance under the above conditions is approximately 
0.55 mA./V 

ISSUE 2 
Mullar~
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ECH42 TRIODE HEXODE FRE6ZUENCY 
CHANGER 

Triode hexode primarily intended for use as frequency changer 
in A.C. mains-operated receivers. The hexode section is 

designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

CHARACTERISTICS 

Triode Section 
Va 100 V 
Vg 0 V 
la 10 mA 
gam, 2.8 mAIV 
u 22 

TYPICAL OPERATING CONDITIONS AS PHASE INVERTER 
(see Fig. 2) 

V~ In Vg-g* Vg-g
(V) (mA) (Vr.m.s.) Vtn 

200 2.6 33.2 25.2 
300 4.0 56.7 25.7 
400 5.3 78.6 26.1 

tot*
(o ) 

2.6 
2.8 
3.0 

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

LIMITING VALUES 

Hexode Section 

Triode Section 

Va,n, max. 550 V 
Va max. 250 V 
pa max. 1.5 W 

Vsz+ea~bt max. 550 V 
V62+a4 (1a 3 mA) 125 V 
VB2~ga max. (IaG1 mA) 250 V 
pg2, g, max. 0.3 W 
Vgl (Ig,_ x-0.3 µA) max. —1.3 V 
I k max. 7 mA 
Rgl_ k max. 3 M S2 
Rg3_ k max. 3 M S2 
Rn_k max. 20 k f2 
Vb_k max. 50 V 

Vaibi max. 550 V 
Va max. 175 V 
pa max. 0.8 W 
Vgt max. (I~=-{-0.3 uA) —1.3 V 
I k max. 6 mA 
Rg~_ k max. 3 M S2 

20 k S2 
50 V 

Rb_k max. 
Vh—k max. 

ISSUE 2 ECH42 1252-2 
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TRIODE HEXODE FREHUENI~Y 
CHANGER 
Triode hexode primarily intended for use as frey~uency changer 
in A.C. mains-operated receivers. The hexode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

ECH42 

92 
9,q 

9~ 

ISSUE 2 

B8A BAST: 

Mullar~
i~ ~~ 

20.8 mm. 
max. 

max. 

x 
0 
E 
E 
E 
m 
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ECH42 TRIODE HEXODE FREf,1UENCY 
CHANGER 

Triode hexode primarily intended for use as frequency changer 
in A.C. mains-operated receivers. The hexode section is 

designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

O 02NF 

—~ 

INPUT 

Fig. 1—ECH42 as Frequency Changer 

IOOKQ 

1.2KC11 25pF 
12V.W 

IOOKCl 

O.02NF 

0~02pF 

 O Vb + 

330KII2% OUTPUT 
vg-y RMs 

270 Kfl 10%, 

Fig. 2—ECH42 as Phase Inverter 
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TRIODE PENTODE 

Combined triode and output pentode with 
separate cathodes intended for use in 
audio frequency applications. 

ECL83 

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

Vh 6.3 V 
I h 600 mA 

MOUNTING POSITION Any 

CAPACITANCES (measured without an external shield) 

cat_gp <0.1 pF 
cat_ap < 1.6 pF 

Cgt—gp <0.03 pF 
cgt_ap <0.05 pF 

Pentode section 

ca_gl  <0.2 pF 
ctn 5.7 pF 
co„t 4.7 p F 
cgl_h 0.4 pF 

Triode section 

ca_g 1.6 pF 

ctn 2.3 pF 
c~„t 0.32 pF 

CHARACTERISTICS 

Pentode section 

Va 170 200 V 
Vg2 170 200 V 
lA 30 27 mA 
IBz 5.0 4.4 mA 
Vg, 
gm

—9.5 
5.5 

—13 
5.0 

V 
mAIV 

r~, 
ugl_gz

53 
10 

65 
10 

kit 

Triode section 

Va 170 200 V 

Ia 1.6 2.4 mA 

Vg —1.5 —1.5 V 
gm 2.1 2.5 mA!V 
ra 40 34 kit 
u 82 85 

ISSUE 1 
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ECL83 TR10DE PENTODE 

Combined triode and output pentode with 
separate cathodes intended for use in 

audio frequency applications. 

PENTODE SECTION AS AUDIO OUTPUT VALVE 

Single valve class ̀ A' 

Va 170 200 V 

Vg2 170 200 V 

Vs~ —9.5 —13 V 

la~o~ 30 27 mA 

IBs~o~ 5.0 4.4 m A 

Rk 270 410 S2 

Ra 5.5 7.5 kS2 

Vmlr.m.e.> 5.0 5.2 V 

Pout 2.2 2.5 W 

Dt~~t 10 10.5 

Two valves in class `A B' push-pull 

Va 170 200 V 

Viz 170 200 V 

*Rk 180 220 S2 

la(o) 2x24 2x25 mA 

la (max. sig.) 2x27.5 2x29 mA 

Igztor 2x3.8 2x3.9 mA 
I gZ (max. sig.) 2x6.25 2x8.5 mA 
Ra_a 6.5 7.5 kS2 

V:n(gt—gi]r.m.s. 17 23.5 V 

Pout 5.0 7.2 W 

Dtot 3.6 4.2 

*Common cathode bias resistor 

TRIODE SECTION AS A.F. VOLTAGE AMPLIFIER 

Vn Ra la Rx Vout Vout Rgi*

170 100 650 1.8 49 15.3 330 
200 100 720 2.2 47 17.7 330 

V°°t measured with an input of 100mV 
Vin 
V,,,,t measured for a total harmonic distortion of 5° 

*Grid resistor of following valve. 

ISSUE 1 ECL83 657-2 



TRIODE PENTODE 

Combined triode and output pentode with 
separate cathodes intended for use in 
audio frequency applications. 

ECL83 

LIMITING VALUES 

Pentode section 

Vain, max. 
V$ max. 

pa max. 

Vsatb~ max. 

VB2 max. 

pg2 max. 

pg2 max. (speech and music) 

I k max. 

R g,_ k max. (self-bias) 

Rgl_ k max. (fixed bias) 

Vh_ k max. (d.c. cathode positive or a.c.r,m .4.) 

Vh_ k max. (d.c. cathode negative) 

Triode section 

3749 

92 
91 

kP~93 h 

Vaie~ max. 

Va max. 

pa max. 

I k max. 

Rgl_,z max. 

Rgl_ k max. 

V,,_ k max. 

V„_ k max. 

h kt

(fixed bias) 

(grid current bia~~ing) 

(d.c. cathode positive or a.c.r.m.s.) 
(d.c. cathode negative) 

ISSUE t 

h 

°t 

h 

B9A B~~s¢ 

91 

kp, 93 

92 

550 V 

250 V 

5.4 W 

550 V 

250 V 

1.2 W 

2.4 W 

45 mA 

500 kS2 

250 kSZ 

250 V 

100 V 

550 V 

250 V 

3.5 W 

15 mA 

1.0 MS2 

22 MS2 

250 V 

100 V 
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ECL83 TRIODE PENTODE 

Combined triode and output pentode with 
separate cathodes intended for use in 

audio frequency applicotions. 

u 
■ —' ■ ~ ■■■■ 'a ■■■■ '~ ■■■ ~ ■■ ~ ■■ ^—' ■■ 

■a■■la■■n■H■■11■■■■■■■■■■1■■■Y■■~/I „ 11■11 
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a ■■ 

i~.:g 
ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE 
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 170V 
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TRIODE PENTODE ECL86 

Combined high-µ triode and output pentode for use in audio amplifier circuits. 

HEATER 

Vh 

Ih 

CAPACITANCES 

6,3 

660 

cap-gt < 6.0 

cat - gl < 200 

cgt-gl < 20 

cat - ap < 150 

Pentode section 

tin 10 

ca-gl < 400 

cgl -h G 240 

Triode section 

V 

mA 

mpF 

mpF 

mpF 

mpF 

pF 

mpF 

mpF 

tin 2.3 pF 

tout 2.5 pF 

ca-g 1.4 pF 

cg -h < 6.0 mpF 

CHARACTERISTICS 

Pentode section 

Va 250 V 

Vg2 250 V 

Vgl - 7.0 V 

Ia 36 mA 

Ig2 6.0 mA 

gm 10 mA/V 

ra 48 kSt 

µg1 -g2 21 

- Vgl max. (Igl = + 0.3 µA) 1.3 V 

NOVEMBER 1963 
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Triode section 

Va 

Vg 

Ia 

gm 

250 

- 1,9 

1.2 

1.6 

V 

V 

mA 

mA/V 

µ 100 

ra 62 1112 

- Vgl max. (Igl = +0.3µA) 1.3 V 

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER 

Pentode section 

Va 250 250 V 

Vg2 250 250 V 

Rk 270 170 St 

Ia 27 37 mA 

Ig2 8.2 10 mA 

Ra 10 7.0 kS2 

Pout 2.8 4.0 W 

Vin (r.m.s.) 2.7 3.2 V 

Dtot 10 10 % 

Vin (r.m.s.) (Pout= 50mW) 280 300 % 

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL 

Cathode bias 

Va (b) 250 300 V 

Vg2 (b) 250 300 V 

Rk (per valve) 180 260 52 

Ra - a 8.2 9.1 kSt 

Ia (o) 2 x 32.5 2 x 31 mA 

Ia (max. sig.) 2 x 35.5 2 x 37 mA 

Ig2 (o) 2 x 5.6 2 x 5.5 mA 

Ig2 (max, sig.) 2 x 8.9 2 x 10.6 mA 

Vin (gl -gl) r.m.s. 11.0 16.8 V 

Pout 10 13.6 W 

Dtot 5.0 4.0 % 

Vin (r.m.s.) (Pout = 50mW) 480 520 mV 

NOVEMBER 1963 Page D2 



TRIODE PENTODE ECL86 

OPERATING CONDITIONS FOR TRIODE SECTION AS RESISTANCE COUPLED ~-

A. F. AMPLIFIER 

Cathode bias 

Vb 300 250 250 

Ra 220 220 220 

Ia 0.8 0.6 0.6 

Rk 1.2 1.75 1.75 

Vout 80 75 70 

Vin 

Vout (r.m.s.) 9.0 5.0 3.2 

Dtot 0.4 0.4 0.4 

* Rg 10 10 0.68 

* Grid resistor of following valve. 

At lower values of Vb, grid current bias should be used. 

200 V 

220 ld2 

0.42 mA 

2.6 kSt 

66 

3.2 V 

0.6 

0.68 MSt 

Grid current bias (Rg=lOMS2) 
Zs = 47 ld2 

Vb Ra Rg* L~ Dtot Vout Vout(r.m.s.) 

(V) (kSl) (MSZ) (mA) (%) Vin (V) 

300 220 10 0.8 0.4 80 9 

250 220 10 0.6 0.4 75 5 

250 220 0.68 0.6 0.4 70 3.2 

200 220 0.68 0.42 0.6 66 3.2 

* Grid resistor of following valve. 

LIMITING VALUES 

Pentode section 

Va (b) max. 550 V 

Va max. 300 V 

pa max. 9.0 W 

Vg2 (b) max. 550 V 

Vg2 max. 300 V 

pg2 max. 1.8 W 

Ik max. 55 mA 

Rgl - k max. 0. ~ MS? 

Vh-kmax. 100 V 

NOVEMBER 1963 
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Triode section 

Va (b) max. 550 V 

Va max. 300 V 

pa max. 500 mW 

Ik max. 4.0 mA 

Rg-kmax. 1.0 MS2 

Vh-kmax. 100 V 

OPERATING NOTES 

1. Microphony 

This valve may be used without special precautions against microphony 

in equipment where the input voltage is not less than 4mV for an output 

of 50mW. 

~22.2max—. 

h 

x 
kp,93,5 

E 

91 

89A Base 

All dimensions in mm 

7471 

NOVEMBER 1963 

~__ __ 

Mullard
i \/ J Page D4 



TRIODE PENTODE 
i 

ECL86 

81890 
ECL86 

I.Va= Vg2 = 300V 
2. Va= V92 ~ 250V 
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ANODE AND SCREEN-GRID C1`RRENTS PLOTTED AGAINST CONTROL-
GRID VOLTAGE. PENTODE SECTION. 
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE 
VOLTAGE, WITH CONTROL-GRID VOLTAGE AS PARAMETER. 

PENTODE SECTION Vg2 = 300V. 
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE 
VOLTAGE, WITH CONTROL-GRID VOLTAGE AS PARAMETER. 

PENTODE SECTION Vg2 = 250V. 
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PERFORMANCE OF ECL86 AS SINGLE VALVE AMPLIFIER. 
PENTODE SECTION Va = Vg2 = 250V, Rk = 27052. 
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PERFORMANCE OF ECL86 AS SINGLE VALVE AMPLIFIER. 
PENTODE SECTION Va = Vg2 = 250V, Rk = 17052. 

NOVEMBER 1963 

3 

O a 

Y 

0'1 

N 

O 

Page C5 



N _ 

_ E $s ~ L. 

1 7 ~ 
._. 

m a N O 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■ ►\■11 ■■■■■■■■■■■■■■■'\■■■■ 1■■■■■■■■■■ 
■■■■■■■■ ■■■►■■■■■■■■■■■■■■■■ ■■~■■ ■■■■■■■i!■■ ■■■■■■■■■■■■■■~■■■■■■■■■■■■■■■ ■■■►■■■■1\■■■■■■■■■ ■■■■■■■■■■■■■■11\■■■■■■■■■■■■■■~ ■■■■►■■■11■■■■■■■■■ ■■■■■■■■■■■■■■11■►~■■■■■■■■■■■■■■■■■■■■►`■■\'■■■■■■■■■ ■■■■■■■■■!■■■■II■■►~■■■■■■■■■■■■■■■■■■■■\`■■~■■■■■■■■ ■■■■■■■■■■■■■■\I■■■\■■■■\■■■■■■■■■■■■■■■►\■11■■■■■■■■ ■■■■■■■■■■■■■■■■■■\~■■■■■■■■■■■■■■■■■■■■\11■■■■■■■■ ■■■■■■■■■■■■■■■■■■■\~■■■■■■■■■■■■■■■■■■■■1111■■■■■■■■ 

■■■■■■■■■■■■■■■11■■■■■►\■■■■■■■■■■■■■■■■■■■■~■■■■■■■ ■■■■■■■■■■■■■■■11■■■■■\\■■■■■■■■■■■■■■■■■■■~■■■■■■■ ■■■■■■■■■■■w■■■11■■■■■■►~■■■■■■■■■■■■■■■■■■■11■■■■■■■ ■■■■■■■■■■■■■■■II■■■■■■~\■■■■■■■■■t■■■■■■~i■11■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■►1■■■■■■■■■■■■■■■■11■11■■■■■■■ ■■■■■■■■■■■■■■■~■■■■■■■\\■■■■■■■■■!■■■■■11■11■■■■■■■ ■■■■■■■■■■■■■■■■~■■■■■■■►\■■■■■■■■■■■■■■■11■~'■■■■■■■ 
■■■■■■■■■■■■■■■■11■■■■■■■■►\■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■11■■■■■■■■\'■■■■■■■■■■■■■■■■■~■■■■■■ ■■■■■■■■■■■■■■■■11■■■■■■■■■~\■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■II■■■■■■■■■~■■■■■e■■■■■■■■■■~■■■■■■ ■■■■■■■■■■■■■■■■~~■■■■■■■■■■~■■■■■■■■■■■■■■■I■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■►~■■■■■■■■■■■■■■■II■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■i■■■■N■■■■■■■■■II■■■■■■ ■■■■ ■■■■■■■~■■■■■■■■■■~~■■■■■■■■■■■\■■11■■■■■■ ■■ > > ~ C ■■■■■■■ ~■■■■■■■■■■~~■■■■■■■■■s■ ~■■u■■■■■■ 
. ■■ o 0 o x■■■■■■■11■■■■■■■■■■■,\■■■■■■■■■■ 1■■11■■■■■■ 
.. ~■ ~ m m ~ ■■■■■■■II■■■■■■■■■■■►1■■■■■■■■■■11■■11■■■■■■ 

■ " ~~ ■■■■■■■11■■■■■■■■■■■\\■■■■■■■■■11■■Ili■■■■■ 
■■ ^n a " ■■■■■■■II■■■■■■■■■■■■1\■■■■■■■■■~I■■II■■■■■■ ■■ ..,. o ■■■■■■■■I■■■■■■■■■■■■\'■■■■■■■■■■■■II■■■■■■ 
■ ~o >rn~ ~ ■■■■■■■■■■■■■■■■■■■■■~\■■■■■■■■■!■II■■■■■■ ■■■ ■■■■■■■■■■■■■■■■■■■■■~~■■■■■■■■■i\■II■■■■■■ ■■■ ■■■■■■■■~■■■■■■■■■■■■■\■■■■■■■■1/■II■■■■■■ 

■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■\\■■■■■■■■11■~ I■■■■■■ ■■■■■■■■■■■■■■■■■■i~■■■■■■■■■■■■■\\■■■■■■■~■11■■■■■■ ■■■■■■■■■■■■■■■■■■11■■■■■■■■■■■■■■1\■■■■■■■■\~■■■■■■ ■■■■■■■■■■■■■■■■■■11■■■■■■■■■■■■■■\'■■■■■■■■~~■■■■■■■ ■■■■■■■■■■■■■■■■■■11■■■■■■■■■■■■■■■~\■■■■■■■11■■■■■■■ ■■■■■■■■■■■■■■■■■■11■■■■■■■■■■■■■■■\1■■■■■■■\~■■■■■■■ ■■■■■■■■■■■■■■■■■■II■■■■■■■■■■■■■■■\\■■■■■■~~■■■i■■ ■■■■■■■■■■■■■■■■■■Ii■■■■■■■■■■■e■■■■►~■■■■■■■\■■■■■■ ■■■■■■■■■■■■■■■■■■■I■■■■■■■■■■■■■■■■\■■■■■■■11■■■■■■ ■■■■■■■■■■■■■■■■■■■I■■■■■■■■■■■■■■■■■,~■■■■■■r■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■r■■■■■■~■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1~■■■■■■,\■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~\■■■■■11■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a■■■■■II■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■u■■■■■■■■■~■■■■■~■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a■■■■11■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■\~■■■■11■■■■ 

■■■■■■■■■■■■■■■■■■■■■■■!■■■■■■■■■■■■■■■■■■a■■■\■■■ ■■■■■■■■■■■■■■■■■■!■■■■■■■■■■■■■■■■■■■■■■■~!~■►v■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■i1~■t,~■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■i1■•■a■ 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 

a 
E 

0 
v 

0 0 
N 

0 

PERFORMANCE OF ECL86 IN PUSH-PULL 
PENTODE SECTION Va(b) = Vg2(b) = 300V 

NOVEMBER 1963 

t~l 
I~~a~l 

0 

3 

a°

0 

0 

Page C6 



TRIODE PENTODE ECL86 
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PERFORMANCE OF ECL88 IN PUSH-PULL 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL 
GRID VOLTAGE AS PARAMETER. 
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R.F. PENTODE 

Variable-mu r. f. pentode primarily intendea' for use as an r.f. 
or i.f, voltage amplifier in a.c. or d.c. a.c. mains-operated 
equipment. 

EF9 

EF22 

Except for basing, the EF9 and the EF22 are identical to the EF39. 

3y.' 

92

9c

EF9 

a 

EF22 

k F, h 

93 

9y 

SIDE CONTACT 

BASE 
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A.F. VOLTAGE AMPLIFYING (PENTODE 
EF36 

EF37A 

167091 
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EF35 

EF37A 
A.F. VOLTAGE ANBPLIFYING PENTODE 
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VARIABLE-MU R.F. PENTODE 

Variable-mu r.f pentode with sliding screen 
characteristics, for use as controlled r. f, or i.): amplifier. 

EF39 

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

Vi, 6.3 V 
li, 200 mA 

CAPACITANCES 
Ca-~~ <3.0 mpF 
c;,, 
cut 

5.5 pF 
7.2 pF 

OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER 
V~, = V;~ 200 200 250 250 V 
RR2 60 60 90 90 kS2 
V~2 100 200 100 250 V 
V~:j 0 0 0 0 V 
V,r~ -2.5 -39 -2.5 -49 V 
I„ 6.0 - 6.0 - mA 
Ire 1.7 - 1.7 - mA 
g,,, 2.2 0.0055 2.2 0.0045 mA/V 
r„ 0.9 >10 1.25 >10 MS2 
R~; 325 325 325 325 S2 

V~1 max. (I~i = +0.3~A) -1.3 V 

OPERATING CONDITIONS AS CONTROLLED GAIN R.C. 
COUPLED AMPLIFIER 

O OI,uF 

Vint~~15 
M11 

0.1,u F 

Rg2 
0 0 uF 

Vb 

out 

~--V G (CONTROL VOLTAGE) 

Vi, 
(V) 

R~ 
(kS2) 

Rga 
(kS2) 

I„ 
(mA) 

~~z 
(mA) 

Rx 
(k4) 

- Vc Vout 
(V) (V,.,m ,s.) 

Voue Dot 
(°-~,) V,n

250 200 800 0.87 0,26 1.75 0 10 106 2.7 
250 200 800 0.69 0.21 1.75 5 10 40 2.7 
250 200 800 0.55 0.17 1.75 10 10 23 3.7 
250 200 800 0.37 0..11 1.75 18 10 11.6 4.8 
250 200 800 0.17 0.05 1.75 25 10 6.7 8.8 
250 100 400 1.6 0.45 1.0 0 10 85 2.5 
250 100 400 1.22 0.36 1.0 5 10 36 2.7 
250 100 400 0.92 0.28 1.0 10 10 20 4.1 
250 100 400 0.57 0.18 1.0 18 10 9.2 6.1 
250 100 400 0.36 0.11 1.0 25 10 5.5 9.5 

MAY 1960 (1) 
Mullara]
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EF39 VARIABLE-MU R.F. PENTODE 

LIMITING VALUES 

87 9 

a 

V~(i,~ max. 550 V 
Va max. 300 V 

pa max. 2 W 

Ik max. 10 mA 

Vaz(o) max. 550 V 
Vg2 max. (la = 6mA) 125 V 
V~2 max. (la = 3mA) 300 V 
pgz max. 300 mW 
Rel_k max. 3.0 MS2 
Vh_k max. 100 V 
Rh_k max. 20 kS2 

92 

91 

92 43 

M k 

Octal base 

All dim¢nsions in mm 
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VOLTAGE AMPLIFYING PENTODE EF40 
Low noise pentode primarily intended for use in High 
gain r.c. coupled a.f, voltage amplifier stages. EF41 

OVERLEAF 

Except for heater to cathode voltage ratings, basing and dimensions, the EF40 is 
identical to the EF86. 

L9MITING VALUE 
Vh_ k max. F,0 V 

a 

g3 

9i 

IC 

DECEMBER 1958 (1) 

BBA BASE 

Mullard] 

20.3 mm~ 
max. 

x 
0 
E 

22 mm. 
max. 
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VARIABLE-MU R.F. PENTODE EF41 Variable-mu pentode for use 
as r.f. or i.f. amplifier. 

Except for capacitances, basing, dimensions and heater to cathode voltage ratings 
the EF41 is identical to the EF39. 

CAPACITANCES 

LIMITING VALUE 

a 

k,g3,s h h 

106 

~a—gl 

~gl—h 

din 

coat 

Vh—k max 

k,g3,s g2 

k,g3,s ° ° ° ° gl 

a \° O ° k,43,s 

B8A Base 

<0.002 pF 
<;0.05 pF 

4.7 pF 
8.0 p F 

50 V 

20.3mm 
max. 

Although pins 3, 4 and 7 are internally connected 

together, it is recommended that the external 
connection be made to pin 7, as the cathode lead 

inductance to this pin is lowest. 

DECEMBER 1958 (11 
Mullard 
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H.F. PENTODE 

High slope pentode, primarily intended for u:.e as R.F. or 

I.F. amplifier in A.C. mains-operated equipment. 

EF42 

HEATER 

CAPACITANCES 

CHARACTERISTICS 

LIMITING VALUES 

Ve

I h

~1n 
tout 

Ca._g 

6.3 V 

0.33 A 

9.5 µuF 
4.5 µµF 

60.005 µµF 

Va 250 V 
Vet 250 V 
V81 —2 V 
la 10 mA 

lea 2.3 mA 

gm 9.5 mA/V 
ra 440 k S2 
Vg, (for la cut-offal —60 V 
Req 750 S2 
Input damping (at 50 Mc/s) 5 k S2 

Vacb~ max. 550 V 
Va max. 300 V 
pa max. 2.5 W 

Vez~bi max. 550 V 
VB2 max. 300 V 

pea max. 0.7 W 
I k max. 13 mA 
Vgl (Igl +0.3 µA) max. —1.3 V 
Vh_k max. 90 V 
Rh_k max. 20 k S2 
Re1_ k max. (auto. bias) I.0 M S2 

ISSUE 1 EF42 253-1 



r

H.F. PENTODE 

EF42 
High slope pentode, primarily intended for use as R.F. or 

l.f. amplifier in A.C. mains-operated equipment. 

9a 

91 

ARRANGEMENT OF ELECTRODES 
AND BASE CONNECTIONS 

a 

88A BASE 

k h 

ISSUE 1 

DIMENSIONS 

21 mm: 

X 

E 
E 

E 

E 

h 

EF42 253-2 



R.F. PENTODE 

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

EFSO 

HEATER 

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

V~, 

I i, 

CAPACITANCES 

ca x~ 
cgi_gz

Min. 

— 
— 

c;~~ 7.1 

c„~~i 4.8 

OPERATING CONDITIONS 

V;~ 250 250 

VKz 250 250 

Vzi- c —2 —1.55'x. 

V~3 0~' 0 

1;4 10 10 
I~> 3.0 3.0 

g11 6.5 6.5 

r;~ 1.0 1.0 

I~~, K, 75 — 
R~.,~ 1.4 
Input damping (f=50Mc/s) 4.0 — 
Output damping (f 50Mc/s) 50 — 
R,; 0 32 

G; 0 50 

Vg, (for 10: 1 reduction in g,,,) — —4.5 
Vg, (for 10: 1 reduction in g,,,) —53 

6.3 V 

300 mA 

Av. 

— 

Max. 
0.007 p F 

2.4 — p F 
8.3 9.5 pF 
5.2 5.6 pF 

250 250 V 

250 250 V 
Tr i.t. V

—30* —20* v 
10 10 mA 

5.5 4.0 mA 

5.2 6.0 mA/V 
0.1 0.2 M S2 

—
— k52 

— — kS2 
— — k52 
0 32 S2 
0 50 pF 

** tt V 
—55.5 —51.5 V 

" Valve not controlled by a.g.c. 

** Va, is obtained from Vr3 by means of a potentiometer of 50k52 and 3k52. 

tj- VK , is obtained from Vg, by means of a potentiometer of 50kS2 and 4kS2. 

DECEMBER 1958 (1) 

~ff > 
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V 
Page t 



EFSO R.F. PENTODE 

LIMITING VALUES 

k h h 

V;, ~ni max. 550 V 

Va max. 300 V 

p~ max. 3 W 

Iti max. 15 mA 

V~~ ~i,~ max. 550 V 

V,; , max. 300 V 

p~z max. 1 J W 

V~, max. (Isi=-I-0.3µA) —1.3 V 

V~, max. (1a3= -0.3µA) —1.3 V 

R~1 max. 3 MS2 

Rg3 max. 3 MS2 

Vh_k max. 100 V 

20 kS2 Rh_x max. 

a 
9g 

B9G BASE 

DECEMBER t958 (1) Page 2 



SHORT WAVE R.F. PENTODI: 

Single-ended R.F. pentode with high 
mutual conductance and sharp cut-off. 

EF54 

HEATER 

CAPACITANCES 

Vn 6.3 V 
Ih 0.3 A 

ctn 

taut 

ca_a, 
~Ri-ez 

OPERATING CONDITIONS 

6.2 µµF 
4.9 µµF 
0.02 µµF 
2.2 µµF 

Vfl
Vs, 
Vgl

250 

250 
-1.7 

V 
V 
V 

Rs 150 S2 

I~ 10 mA 
I6z 1.45 mA 
gm 7,7 mA~V 
ra 500 K S2 

µst-az 80 

ReQ 700 S2 
Input resistance (at 50 Mc!s) 10 K it 

LIMITING VALUES 

Va i n, max. 550 V 

Va max. 300 V 

pa max. 3 W 
VHzfb ~ max. 550 V 

V62 max. 300 V 

pB2 max. 1.7 W 

I k max. 15 mA 
Vgl max. (I,S~ {-0.3 µA) -1.3 V 
R R1 max. 3 M 1~ 

Vh_ k max. 100 V 

Rh_ k max. 20 K S2 
f max. 250 Mc,,s 

  Mallard I  
ISSUE 1 " i EF54 152-1 



EF54 SHORT WAVE R.F. PE1~lTODE 

Single-ended R.F. pentode with high 
mutual conductance and sharp cut-off. 

k 

91 
k 

k 

h h 

B9G Rasp; 

gs and screen internally 

connected to cathode 

ISSUE 1 

~1 
[M~ullaJ~ra 

V 

34 mm. max. 

EF54 152-2 

w...sr 

~' 

~' 
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VIDEO FRE6ZUENCY PENTODE 

Single-ended R.F. pentode with very high 
mutual conductance and sharp cut-ofj`: 

EF55 

HEATER 

CAPACITANCES 

Vh
Ih

coos 

c1n 

~n_Bi 

6.3 V 
I.0 A 

12 µµF 
15 µµF 
O.IS µµF 

OPERATING CONDITIONS 

Va 250 
Vg2 250 

250 
I50 

V 
V 

Vgl —4.5 —4.0 V 
Ia 40 10 mA 

Igz 5.5 I.0 mA 
Rk 100 360 S2 
$m 12.0 7.0 mA/V 

l~,gl_gz 28 27 
ra 55 100 k S2 

LIMITING VALUES 

Va~hi max. 500 V 
Va max. 300 V 
V62 ~D ~ max. 300 V 
V6Y max. 250 V 
px max. 10 W 
pBz max. 2.0 W 
Vh_ k max. I50 V 
Rgl_ k max. 700 k SZ 

ik~uki max. (with !i0 µ sec. pulse, 500 pp.s.) 1.5 A 

Mullar~~d]
ISSUE 1 ~` i~ EF55 7054-1 



EF55 VIDEO FRE6IUENGY PENTODE 

Single-ended R.F. pentode with very high 
mutual conductance and sharp cut-off. 

93 
a 9a 

B9G BASE 

L  34. mm. 
~^ MAX. 

Note : If mounted horizontally, Pins 4 and 8 must 
be in a vertical plane. 

Mullard 

E 
E 
d 

x 
a 
E 

~1 

ISSUE 1 EF55 1654-2 



SUBMINIATURE R.F. PENTC)DE 

Subminiature high slope r.f. pentode with a :short suppressor 
grid base. A diode is connected internally to the suppressor 
grid to prevent this grid locking at o positives voltage. 

EF70 

HEATER 

Vh

In

MOUNTING POSITION Any 

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

must be at least 1.5mm from the seal. 

COOLING 

In operation this valve may become very hot and, therefore, in the 
interests of satisfactory life, it should be adequately cooled. A suitable 
method is to mount the valve in a metal clip which conducts the heat 
away to the chassis and should result in a bulb temperature of 100`'C. 

CAPACITANCES (measured with external shield) 

~a_B~ 
c~„ 

c,~~i. 

CHARACTERISTICS 

Va

Vas 
--7

la

lez 
V~i.~ 
5~~~ 

lei\-s ~ 
V83(Ia=100µA) 

V 

ISSUE 3 

<0.025 pF E—. 
4.5 pF 
4.7 pF 

100 V 

100 V 

0 V 

3.0 mA 

2.25 mA ~ 

-2.0 V 
2.5 m A,~V 

100 kit 

38 

—8.0 V F 

EF70 1056-1 



EF70 SUBMINIATURE R.F. PENTODE 

Subminiature high slope r.f. pentode with a short suppressor 
grid base. A diode is connected internally to the suppressor 

grid to prevent this grid locking at a positive voltage. 

LIMITING VALUES 

3270 

Ve~bl max. 

Va max. 
pB max. 

Vea~n~ max. 
VB9 max. 
pB2 max. 
I k max. 
Rgl_ k max. 
Rh_k max. 
Vh_k max. 

300 V 

175 V 

750 mW 

300 V 

175 V 

400 m W 

10 mA 
500 kS2 
20 kS2 

100 V 

Note —A diode is connected internally to g3 in order to prevent 
this grid locking at a positive voltage. 

93 

91 

h 

93 

k a 

91 93 

BBOIF Basc 

All dimcnsiont in mm 

ISSUE 3 

- -►j 9.3-10.16-
5.3 

—x 
~ O 
~+ E 

I2Smaz 

'~ ~ E ~ c 
n 

h 

r r 
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SUBMINIATURE eOARIABLE-h1U 
R.F. PENTODE 

Variable-mu pentode suitable for use in controlled 
r.f amplifiers. 

EF71 

HEATER 
6.3 

150 
V 

mA 

MOUNTING POSITION Any 

Note—Direct soldered conn~:ctions to the leads of this valve must 
be at least 5mm from the seal and any bending of the valve leads 
must be at least 1.Smm from the seal. 

~. CAPACITANCES 

CHARACTERISTICS 

LIMITING VALUES 

`.ihielded 
din 4.5 

bout 3.4 

c;~-g ~ <0.015 

Unshielded 
4.0 pF 
1.9 p F 

<0.035 pF 

V;, 100 V 
V,; , 100 V 
Rk 120 S2 
I;, 7.2 mA 

IKz 2.2 mA 
gn, 4.5 mA/V 
r;, 260 kS2 
Vn, (g,,,=-25µA/V) -14 V 

V2~~,~ max. 300 V 
V;, max. 175 V 
p;~ max. 1.0 W 

Vez~n~ max. 300 V 
V~, max. 175 V 
p.,;z max. 500 mW 
I ti max. 10 mA 
R,,_,; max. 300 kS2 
V~,_~; max. 100 V 

Mullar~~ 
DECEMBER 1958 (1) Papa f 



EF71 SUBMINIATURE VARIABLE-MU 
R.F. PENTODE 

E _, 
c 

EF71 840 

O 
O 
O 

8 
M 

O 
O 

Va =V92 =I OOV 

O 

O 

_.✓" 
\~ K=I°/ 

10 30 100 300 1000 3000 10000 gm(~ 

CROSS-MODULATION CURVE 

91 _ 

k,g3 h 

3267 

h 

2 k,g 

k~93 0 

88D/F Base 

All dimensions in mm 
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SUBMINIATURE 
R.F. PENTODE 

High slope r. f. pentode 

EF72 

HEATER 
V i, 
I❑

6.3 V 
150 mA 

MOUNTING POSITION Any 

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

COOLING 
In operation this valve may become very hot and therefore, in the 
interests of long life it shot,ld be adequately cooled. A suitable 
method is to mount the valve in a metal clip which conducts the 
heat away to the chassis and should result in a bulb temperature 
of approximately 100°C. 

CAPACITANCES 

Pentode connected 

~a—R1 
stn 

bout 

Triode connected 

~a—st 
Diu 

c,~„t 

CHARACTERISTICS 

Pentode connected 
Va
Vez 

Vet 
la
I~ Z
$m. 
ra 

u~t—gx 
Req
'Ria-(f 50Mc/s) 

Triode cohFsetted 

~~ 

:. 

Ia , 

$m 
ra
Il 

ISSUE 3 

F 

Shielded Unshielded 
<0.015 <0.02 pF 

4.1 4.0 pF 
2.5 2.0 pF 

1.65 pF 
2.8 pF 
4.2 pF 

100 V 
100 V 
—1.4 V 
7.0 mA 
2.2 mA 
5.0 mA/V 

250 kS2 
36 
1.6 kSZ 
25 kS2 

100 V 
—1.4 V 
9.2 mA 
6.8 mAiV 
5.3 kS~ 
36 

EF72 1056-1 



EF72 SURIr11NIATURE 
R.F. PENTODE 

High slope r.f. pentode 

LIMITING VALUES 

Va~b~ max. 300 V 

V8 max. 175 V 

V6ztbi max. 300 V 

V89 max. 175 V 
pa max. 800 m W 
p82 max. 300 m W 

Pe+sz max. 1.0 W 

I k max. 12 mA 

V61 max. (161=~-0.3uA) —1.3 V 
R61_k max. 500 kS2 

Vh_k max. 100 V 

Rb_ k max. 20 kS2 

3271 

h 

2 k,93,s 

k,g3,s o 

91 k,g3,s 

BBD/F Bas¢ 

All dimensions in mm 

ISSUE 3 EF72 1056-2 



SUBMINIATURE 
HIGH SLOPE PENTODE 

High slope pentode primarily intended for 
industrial applications. 

EF73 

HEATER 
V„ 
I i, 

6.3 V 
200 mA 

MOUNTING POSITION \ ~_/ / Any 

COOLING 

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

In operation this valve may become very hot and, therefore, in the 
interests of satisfactory life, it should be adequately cooled. A 
suitable method is to mount the valve in a metal clip which conducts 
the heat away to the chassis and should resultin a bulb temperature 
of 100°C. 

CAPACITANCES 

ca_ai 
din 
Gnrt 

CHARACTERISTICS 

Va
Va;, _ 

Vas ~ 
Ia
I 

ai 
8>rij. 
ra 

_~ 

E*si` ~as 
V63ma~E. (for 18 100µA} 

~/ 

Shielded Unshielded 
<0.15 -,0.2 

4.5 5.0 
5.0 3.0 

Mullard 

pF 
pF 
pF 

9 00 V 
0 V 

'100 V 
7.5 mA 
2.5 mA 

—2.0 V 
5.5 mA/VF—

~50 kS2 
28 
—60 Y 

ISSUE 3 EF73 tOSi-~ 



EF73 SUBMINIATURE 
HIGH SLOPE PENTODE 

High slope pentode primarily intended fbr 
industrial applications. 

LIMITING VALUES 

93 

91 

3272 

Vaib~ max. 
Va max. 

Vaz~ni max. 
Vgz max. 
I k max. 
pa max. 
pgz max. 

Pa+sz max. 
Vgl max. (Ig1 {-0.3uA) 
Rgl_ k max. 
Re_ k max. 
Vh_ k max. 

0 

91 

92 

a 

BBDIF Base 

Alf dimensions in mm 

(~ 
Mallard 

9.3-10.16 

300 V 
175 V 
300 V 

175 V 

14 mA 
1.5 W 

1.0 W 
2.0 W 

—1.3 V 
500 kS2 
20 kS2 

100 V 

N 
Pf — x 

O 
a mE 
N 

1.25max ~ 

d m e~ 

I

c ~

l

E 

f T 

EF73 7056-2 ISSUE 3 



SUBMINIATURE LOW 
MICROPHONY PENTODE 

Voltage amplifying pentode primarily designed for low 
microphony applications. 

EF74 

HEATER 

Vh

Ih

6.3 V 

200 mA 

To reduce the possibility of hum the heater sll6iyfd be berated from d.c. 

MOUNTING POSITION 

Note -Direct soldered connecCrns~is 
beat least 5mm from the seal and any.bei 

be at least 1.5mm from the seal. 

COOLING 
~I 

In operation this valve may become very hot
`
,and therefore, in the 

interest of long life, rt should b'e 
adequat~'ly~ /

cooled. A suitable 

method is to mount the y Ive. (n a metal c~ip ~4h~¢onducts the 
.✓~.. ~/ \ 

Any 

eads of this valve must 
jng of the valve leads must 

heat away to the ch 

CAPACITANCES (measur~ ith external shiel 

cast 

din 

tout 

CHARACTERISTIC 

Vy ~' 

vB3, -. 7

V6_\ n .—' 

I;, 

ua:-a 

ISSUE 2 

X0.3 pF 
3.6 pF 
4.2 pF 

100 V 

0 V 

100 V 

7.0 m A 

2.4 mA~--
-1.4 V 

3.1 mA~VF 

200 kS2F-

28 

EF74 1056-1 



EF74 SUBMINIATURE LOW 
MICROPHONY PENTODE 

Voltage amplifying pentode primarily designed for low 
microphony applications. 

LIMITING VALUES 

g3 
91 

3326 

Vain max. 300 V 

Va max. 175 V 

Vgu b~ max. 300 V 

VgZ max. 175 V 

pa max. 900 m W ~ 

pg2 max. 350 m W e—

l k max. 10 mA 

RB1_x max. (cathode bias) 3.0 MS2 

Rgl_ k max. (fixed biasl 1.0 MS2 

Vh_k max. 100 V 

a 

O 

92 

O O 
O 

9g ~ O k 
O O 

gl o 

88D/F Bas¢ 

All dimensions in mm 

ISSUE 2 EF74 1056-2 



VARIABLE-MU A.F. PEfVTODE 

Variable-mu a,f. pentode for use as a controlled-gain 
audio amplifier. 

EF83 

HEATER 

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

Vn 6.3 V 
Ih 200 mA 

MOUNTING POSITION Any 

CAPACITANCES (measured without external shield) 

ctn 4.0 pF 
coin 5.0 pF 
ca-gl <50 mpF 
cgl-n <2.5 mpF 

CHARACTERISTICS 

Va
Vas 
Vga 
V31 
la
Ir.2
gm 
ra
µgl-g2 

Vol max. (Izl = +0.3µA) 

OPERATING CONDITIONS 

Vb
Ra
Vg3 

Rga 
Rel 

*Rel

Rsource 
Vout(r. m.s.) 
Vgl 
la
I~z 
Vout~Vin 

Dtnt 

*Grid resistor of the following valve. 

250 V 
0 V 
50 V 
-1.6 V 

4.0 mA 
1.15 mA 
1.6 mA~V 
1.25 MS2 
10 

-1.3 V 

250 V 
100 kS2 

0 V 
390 kS2 

3.0 MS2 
1.0 MS2 

< 200 kS2 
8.0 V 

-1.0 -20 V 
1.8 1.65 mA 

550 250 µA 
105 16 

1.5 2.3 °,/o

Under these operating conditions, the following total distortion figures 
apply. 

8.0 15 V 
1.5 2.5 °a 
2.3 3.5 90 

Vout(r.m.s.) 3.0 5.0 
Dtot (-V~l  = 1 to 3V) 0.8 1.0 
Dmt (-Vgl = 3 to 20V) 1.0 1.5 

Mullari3 
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EF83 VARIABLE-MU A.F. PENTODE 

LIMITING VALUES 

Va~n~ max. 550 V 

Va max. 300 V 
pa max. 1.0 W 

V~ztb~ max. 550 V 

Vgz max. 300 V 

Pg2 max. 200 mW 

Ik max. 6.0 mA 

Rg3- k max. 10 kS2 

Rol-k max. 3.0 MS2 

Vn-x max. (cathode positive) 100 V 

Vh- k max. (cathode negative) 50 V 

Rh-x max. 20 kS2 

MICROPHONY AND HUM 

This valve can be used without special precautions against microphony and 

hum in circuits in which the input voltage is >_2mV at f = 1kc/s and 
-Vg ~ 51V for an output of 50mW from the output stage. 

93 
91 

s k 

92 
s 

92 91 

k h h 89A Base 
All dimensions in mm 
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VARIABLE-MU R.F. PENTODE 

Variable-mu pentode for use as r.f. 
or i.f. amplifier. 

HEATER 

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

I ~, 

EF93 

6.3 
300 

MOUNTING POSITION Any 

CAPACITANCES (measured without an external shield) 

c;.. 

tout 

ca—~i 

CHARACTERISTICS 

V;, 
V~,;
R;, z 
V F2 

I,~ 

I~z 

Vii 
g~» 
r;, 
V~; ~ for 100: 1 

reduction in 

LIMITING VALUES 

gr,~ 

V 

mA 

5.5 pF 
5.0 p F 
3.5 mpF 

100 250 V 

0 0 V 
0 33 kS2 

100 100 V 

10.8 11 mA 
4.4 4.2 mA 

—1.0 —1.0 V 

4.3 4.4 mA,~V 

0.25 1.5 MS2 

—20 —20 V 

Va~i,~ max. 550 V 
V„ max. 300 V 
p;, max. 3.0 W 
VFzi~,~ max. 300 V 
V~2 max. 125 V 
prZ max. 600 mW 

Iti max. 18 mA 
R;t _~; max. 3.0 M4 
Vi, ;; max. 90 V 

JANUARY 7960 (1) 
Mullarci 
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EF93 VARIABLE-MU R.F. PENTODE 

a 

g3,s 
gl 

6404 

92

h 

g2 g3. 
s 

gl 

B7G Base 

All dimensions in mm 
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VARIABLE-MlJ R.F. PENTODE EF93 

n 

ran 

N 

v I
N I

M 1 

P 
LL
W 

1 
I 

 'o  o~~ 
  c  

 1

1 

L

I 

I 

1 

1 

1 
I 
i

e 
 L_ 

i 

I

1 — ~ 
Y1 — 1~ 
I _ 

»>O 
P~Y1N 
1 1 — 1 

1

y 

^> 
0 

O 
O 

O 

N 

8 

O 

0 
0 

0 

0 

n 
N a 

V 

~o N ao a 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE 
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER 
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Ef93 VARIABLE-MU R.F. PENTODE 

6574 ,,,"~"" "' E F 9 3  

  VQ =250 V  
  V93 =0V  

- - 

'I 

i/ 

~~~ 
.~i ~~ ri ~ 

  Rg2 
3 on'I  

~ •I  ~'''~ I ' 

..,~~Nill J _ ~y  ~ ,..  ..~  I 
o,~• .................... 

...■■■C■■■■■■■■■■■■■■■ti■■ 

i~iiiiiiiinniii~ iiii:ii~ii~ii) •  l 
''', I'',, ~'r 

La
(m A) 

300 

100 

30 

to 

30 

to 

03 

O•I 

Vgl(V) - 30 - 20 -10 

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH 

SCREEN-GRID VOLTAGE AS PARAMETER 
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VARIABLE-MU R.F. PENTODE: EF93 

6572 .. r EF93 
l I I 

va =2sov 

v93 =ov 

Vp=250V 
R92=33k.{1 

J 

vgl(V) —30 —20 —10 O 

9m 
(pA/V) 

lo,000 

3000 

l000 

300 

100 

30 

10 

MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE 
WITH SCREEN-GRID VOLTAGE AS PARAMETER 

JANUARY 1960 (1) Pate C3 





R.F. PENTODE 

Pentode with variable mutual conductance for use as r. f. 
amplifier, i.f. amplifier and mixer in equipment operating 
directly from a 6V, 12V or 24V battery, on or off charge. 

EF97 

HEATER 
Vh
Ih

CAPACITANCES 

bout 

din 

Ca-gl 

~gl-g2 

6.3 V 
300 mA 

4.0 pF 
6.5 pF 

15 mpF 
3.0 pF 

CHARACTERISTICS 
Va 6.3 6.3 12.6 12.6 25 
Vg3 0 0 0 0 0 
Vg2 1.6 3.2 3.2 6.3 6.3 

Vgl t t t t t 
la 0.4 1.0 1.0 3.0 3.3 
Ig2 0.1 5 0.4 0.35 1.1 0.95 

gm 0.5 1.0 1.1 1.9 2.1 
ra 200 70 200 150 50 

*Vgl -2.5 •-2.5 -2.5 -3.5 -3.5 
**Vgl -3.5 -4.0 -4.0 -5.0 -5.0 

ReQ 15 8.0 7.0 5.5 5.0 

j-Obtained by grid current biasing, Rgl = 10Mi2 
*For 10:1 reduction in gm

**For 20:1 reduction in gm 

V 
V 
V 
V 

mA 
mA 

mA/V 
kit 

V 
V 

kit 

OPERATING CONDITIONS AS R.F. MIXER (r.f.voltageongl, oscillator 
voltage on g3) 

Vv 6.3 12.6 25 V 
Rg2 4.7 3.9 12 kit 
Rg3 100 100 100 kS2 

Vosc(r.m.s.) 5.0 10 10 V 
Vgl t t t `/ 
la 0.42 1.1 1.5 mA 
Ig2 0.6 1.6 1.5 mA 
Ig3 27 62.5 50 µA 
ge 300 550 655 µA/V 
r a 49 47 47 kS~ 

ReQ !i5 40 40 kit 
*Vgl -2.5 -3.5 -3.0 V 

**Vgl -3.5 -5.0 -4.0 V 

j-Obtained by grid current biasing, R,;1 = 
*For 10:1 reduction in go, 

**For 20:1 reduction in gm

MARCH 1961 (1) 

10Mi2 
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EF97 R.F. PENTODE 

LIMITING VALUES 

5101 

93 

91 

V3 max. 50 V 
pa max. 500 mW 
V~3 max. 50 V 
Vg2 max. 50 V 
pg2 max. 500 mW 
I k max. 15 mA 
RBI max. 22 MSS 
Rg3 max. 5.0 MS2 
Vh_k max. 50 V 

k,s h h 

92 k,s 

MARCFI 1961 (1) 

67G Base 

~1 
Mullard

V 
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PENTODE 

Pentode for use as an oscillator, r.f. or i.f. amplifier or 
os a transistor driver, in equipment operating directly 
from a bV, 12V or 24V battery, on or off charl~e. 

EF98 

HEATER 
Vh 6.3 V 
I h 300 mA 

CAPACITANCES 

tout 
tin 

4 
6.7 

ca- gi 15 
cgl_g2 3 

CHARACTERISTICS 
Va 6.3 12.6 25 
Vg3 0 0 0 
Vg2 3.2 6.3 6.3 

*Vgl * * * 

la 0.6 2.0 2.2 
Ig2 200 700 600 
gm 1.0 2.0 2.1 
ra 100 200 90 

µgi-ga 3.2 4.1 4.1 

~ 1

*Obtained by grid current biasing Rgi = 10MS2 

pF 
pF 

mpF 
pF 

V 
V 
V 
V 

mA 
~A 

mA~V 
kS2 

OPERATING CHARACTERISTICSASATRANSISTOR DRIVER STAGE 

Tetrode connection (g3 connected to anode) 

Va 6.3 12.6 25 V 
Vg3 6.3 12.6 25 V 
Vg2 6.3 12.6 12.6 V 
V gi * * * V 
Ra 5.8 6.0 8.0 kS2 

la+g3(max. sig.) 1.1 2.1 3.0 uA 
Vin(r.m.s.) 0.4 1.0 1.2 V 
Pout (Dtoc = 10°~~) 1.2 11 30 mW 

*Obtained by grid current biasing Rg ~ = 10MS2 

JULY 1960 (1) ~~Mulla)rd
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EF98 PENTODE 

OPERATING CONDITIONS AS A TRANSISTOR DRIVER STAGE 
(driven by triode section of ECH83) 

Tetrode connection (g3 connected to a) with grid current biasing. 
Va 12 V 
Vg3 12 V 
Vgz 12.6 V 
Rgl 10 MS2 
Ra 4.5 kS2 
la+gs~o) 5.5 mA 
la+g3(max. sig.) 3.0 mA 
Igz(o) 2.1 mA 
Ig2(max. sig.) 1.6 mA 

1'Vin 155 mV 
Pont ( tot = 10°~0) 13 mW 

j-Input voltage for triode section of ECH83 operated under the 
following conditions: 
Vb 12.6 V 
Ra 150 kS2 
Rgl 10 MS2 
VoutlVin 8 

OPERATING CONDITIONS AS R.F. MIXER (r.f. voltage on gl, oscillatory 
voltage on g3) 

Va = Vb 6.3 12.6 25 V 
Rg3 100 100 100 kS2 
Rgz 12 6.8 22 kS2 
Vosgr.m.s.) 6.0 6.0 12 V 
Vgl * * V 
la 0.25 1.05 1.1 mA 
Igz 300 950 900 µA 
gc 310 675 705 µA/V 
ra 80 45 65 kS2 

*Obtained by grid current biasing, Rgl = 10MS2. 

LIMITING VALUES 
Va max. 50 V 
pa max. 500 mW 
Vg3 max. 50 V 
Vgz max. 50 V 
pgz max. 500 mW 
I k max. 15 mA 
Rgl max. 22 MS2 
Rg3 max. 100 kS2 
Vb-x max. 50 V 

JULY 1960 (1) Page D2 
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PENTODE 

6124 

Vyl (V) — 

E F98 

EF98 

Va =6.3V 
V92=3.2V 
V93 z OV 

~~
2.O 

15 

I•o 

os 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST 
CONTROL-GRID VOLTAGE. 'V, = 6.3V, Vg2 = 3.2V 

MAY 1959 (1) Paje C1 
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PENTODE EF98 

6125 EF98 

Va=12.6V 
V92=6.3V 
V93=0V 
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vy~ (V) -3 -2 O 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST 
CONTROL-GRID VOLTAGE. Va = 12.6V, Vgz = 6.3V 
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EF98 PENTODE 
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PENTODE EF98 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 
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EF98 PENTODE 

6126 EF98 

Tetrode connection 

Vo+93= 6.3V 
V92=6 3V 

Ia * 93 

192 
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V91 (V) - 3 -2 O 

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST 
CONTROL-GRID VOLTAGE, WHEN TETRODE CONNECTED. 

V8}gs = Vg2 = 6.3V 
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EF98 PENTODE 

6123 EF98 

Tetrode connection 

Vo+y3 = 12.6V 
V92=12 6V 
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST 
CONTROL-GRID VOLTAGE, WHEN TETRODE CONNECTED. 

VB+ga = Vg2 = 12.6V 
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PENTODE 

6122 EF98 

EF98 

Tetrode connection 

~ ~ ~ 

Va+gg= 25V 
V92 = 12.6V 
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST 
CONTROL-GRID VOLTAGE, WHEN TETRODE CONNECTED. 

Va+sa = 25V, Vg2 = 12.6V 
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EF98 PENTODE 

~ > ~ o ~ oho 
O ~_ N N M f7 O 

>~ I I I I I 1 I I 

I >_

>+ 

o 

I "-" 

_. ;; 

.. u - -- -
~~ ~ 

° 

i 

i 

' 
T

e
tr

o
d

e
 c

o
n

n
e

ct
io

n
 i 

O 

—> _~ 
N 

— II 

— >~ 

— 
QI 

~ 
W 

I,~~~1, 

1~~~1 _ 

II "" 

p 

`I~` 
~~~~ 

O 
~ 
tD 

,'1 ~~`~ 

~ -~ O 
Q 

o E 

1f1 O 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 
CONTROL-GRID VOLTAGE AS PARAMETER, WHEN TETRODE 

CONNECTED. Vga = 12.6V 

MAY 1959 (1) Pace CiQ 

•^ 



PENTODE EF98 
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EF98 PENTODE 
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PENTODE EF98 
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SUBIMINIATURE R.F. PENTODE 

R.F. pentode with short suppressor-grid base. EF730 

HEATER 
V„ 6.3 V 
I,, 150 mA 

MOUNTING POSITION Any 

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

COOLING 

In operation this valve may become very hot and to obtain satisfac-
tory life it should be adequately cooled. A suitable method is to 
mount the valve in a metal cl ip which conducts the heat away to a 
suitable heat sink. 

CAPACITANCES 

ca-q1 

~a-g3 
Cg7-gg 

~tn,gl, 

ctn,g3i 

tout 

.Shielded Unshielded 
<0.02 <0.034 pF 
<1.1 <,1.1 pF 

0.15 <0.17 pF 
4.0 4.0 pF 
3.7 3.7 pF 
3.4 2.1 pF 

CHARACTERISTICS 
Va 100 V 
Vg3 0 V 
VB2 100 V 
Vgl —1.4 V 
la 5.3 mA 
Ig2 4.1 mA 
gm,g>—a, 3.2 mAiV 
$mjg3_a, 500 µATV 
ra 110 kit 
Vgl (la = 10µA) —7.5 V 
Vg3 (la = 10µA) —8.0 V 

LIMITING VALUES (absolute ratings) 
Va,~, max. 330 V 
Va max. 165 V 
pa max. 1.1 W 

+Vg3 max. 30 V 
Vg1,n, max. .310 V 
Vg2 max. 155 V 

—Vgl max. 55 V 
pgz max. 700 mW 
la max. 11 mA 
IB2 max. 7.0 mA 
Vh ._ k max. 200 V 

Mallard 
Pate D1 OCTOBER 1958 (1) 



EF730 SUBMINIATURE R.F. PENTODE 
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SUBMINIATURE VARIABLE•~MU 
R.F. PENTODE 

Subminiature variable-mu r.f. pentode for use as a 
controlled r.f. amplifier. 

EF731 

HEATER 
V ~, 
I„ 

6.3 V 
150 mA 

MOUNTING POSITION Any 

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

COOLING 

In operation this valve may become very hot and to obtain satisfac-
tory life it should be adequately cooled. A suitable method is to 
mount the valve in a metal clip which conducts the heat away to a 
suitable heat sink. 

CAPACITANCES 

cx ;;1 
cin 
c~~~~ 

CHARACTERISTICS 

Shielded Unshielded 

<0.015 <0.03 pF 
4.3 4.0 pF 
3.4 1.9 pF 

V;, 100 V 
VR2 100 V 
VK ~ —1.1 V 
I„ 7.2 mA 
Ig2 2.2 mA 
gn, 4.5 mA~V 
r~ 260 kS2 
gm (V~1 --- —14V) 25 i~A~V 

LIMITING VALUES (absolute ratingsl 

Vn~„ ~ max. 330 V 
Vy max. 165 V 
pa max. 1.1 W 
VgZ ~~~ max. 310 V 
Vs2 max. 155 V 
pgL max. 550 mW 

^~ —Vgl max. 55 V 
fk max. 16.5 mA 
Vh -k max. 200 V 

OCTOBER 1958 (t) Page Di 



EF731 SUBMINIATURE VARIABLE-MU 
R.F. PENTODE 

5494 

91 

k,g3 a 

B8D/F Base 

Al l dimensions in mm 
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SUBMINIATURE R.F. PENTODE 

High slope r. f. pentode. EF732 

HEATER 

Vi, 
I ~, 

MOUNTING POSITION 

6.3 V 
150 mA 

Any 

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

COOLING 

In operation this valve may become very hot and to obtain satisfactory 
life it should be adequately cooled.. A suitable method is to mount the 
valve in a metal clip which conducts the heat away to a suitable heat sink. 

CAPACITANCES 

c;, 

c„~~~ 

CHARACTERISTICS 

shielded unshielded 
-::_0.015 <~0.03 pF 

4.2 4.0 pF 
3.4 1.9 pF 

V;, 100 V 
Viz 100 V 
Vii —1.5 V 
IA 7.5 mA 
I;;z 2.4 mA 
g,,, 5.0 mA V 
r,~ 260 kS2 

LIMITING VALUES (absolute ratings) 

V~,~„ max. 330 V 
V;, max. 165 V 
pa max. 1.1 W 
Vs2~„, max. 310 V 
V~2 max. 155 V 
p~2 max. 550 mW 

—V~i max. 55 V 
I~ max. 16.5 mA 
Vh _k max. 200 V 

ISSUE 1 
Mullar~
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EF732 SUBMINIATURE R.F. PENTODE 

High slope r.f. pentode. 

gl 

a 

k,g3 h h 

4071 

k,g3 a 

B8D/F Base 

All dimensions in mm 
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SUBIMINIATURE R.~. PENTODE 

High slope r. f. pentode. 
EF734 

HEATER 

Vn 6.3 V 
Ih 150 mA 

MOUNTING POSITION Any 

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

COOLING 

s., In operation this valve may become very hot and to obtain satisfactory 
life it should be adequately cooled. A suitable method is to mount the 
valve in a metal clip which conducts the heat away to a suitable heat sink. 

CAPACITANCES 

Cg-81 

stn 

bout 

shielded unshielded 
<0.015 <0.03 pF 

4.2 4.0 pF 
3.4 1.9 pF 

CHARACTERISTICS 

Va 100 V 
*Vss 0 V 

Ygz 100 V 
Vel —1.5 V 
la 7.5 mA 
Ig2 2.4 mA 
gm 5.0 mAf V 
ra 260 kf2 
Vgl (la = 10µA) —9.0 V 

*The suppressor grid should not be used for control or gating purposes. 

LIMITING VALUES (absolute ratings) 

Vami max. 
Va max. 
p8 max. 
Vgz~b~ max. 
Vi z max. 
Pez max. 

—Vgt max. 
Ik max. 
Vh _k max. 

ISSUE 1 
Mullar~
i~ ~i 

330 V 
165 V 

1.1 W 
310 Y 
155 V 
550 mW 
55 V 
16.5 mA 
200 V 
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EF734 SUBMINIATURE R.F. PENTODE 

Nigh slope r. f. pentode. 
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HEPTODE FRE6IUENCY CHANGER 

Heptode primarily intended for 
use as a frequency changer. 

EK90 

HEATER 
Suitable for series or parallel operation a.c. or d.c. 

Vh 6.3 V 
Ih 0.3 A 

MOUNTING POSITION 

CAPACITANCES (measured without an external shield) 

Any 

ca_an 8.6 
cRi-a>> 5.5 
OKs-an 7.2 

c„_gl <0.05 
ca_R, 
csi_Ra 

<0.3 
X0.15 

cKl_ k 2.8 

OPERATING CONDITIONS (with separate excitation)* 
Va 100 
VRz+R, 100 
VR3 —1.5 
RR,_k 20 
Ik 10.6 
h 2.8 
IRz+Ra 7.3 
IR, 
g~ 

500 
455 

r, 0.5 
V~1 (for 100: 1 
reduction in g~) -30 

µµF 
µµF 
µµF 

µµF 
µµF 
µµF 
µµF 

250 V 
100 V 
—1.5 V 
20 k S2 
10.6 mA 
3.0 mA 
7.1 mA 

500 µA 
475 µA/V 

1.0 M SZ 

-30 V 

*The operating conditions shown with separate excitation correspond 
very closely with those obtained in aself-excited oscillator circuit 
operating with zero bias. 

OSCILLATOR SECTION 
V~, 100 V 
VRz+RA 100 V 
V Ra 0 V 
VRl 0 V 
Ia 25 mA 
gmcRi-Rz+R4-rai 7.25 mA/V 

I~IRl—R2+R4i-a) 20 

LIMITING VALUES 
V~~h: max. 550 V 
Vy max. 300 V 
pa max. 1.0 W 
VRz+R4~b~ max. 300 V 
VR2~Rx max. 100 V 
PRz+Ra max. 1.0 W 
I k max. 14 mA 
RR;3_ k max. 3.0 M S2 
V h _ k max. 90 V 

ISSUE 1 



EK90 HEPTODE FRE6IUENCY CHANGER 

Heptode primarily intended for 
use as a frequency changer. 

1507 
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HEPTODE FRE6tUENCY CHANGER 

Heptode primarily intended for 
use as.a frequency changer. 

EK90 
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EK90 HEPTCtDE FREQI.lENCY CHANGER 

Heptode primarily intended for 
use as a frequency changer. 

1520 EK90  

~ ~ ~ 
Vh=6BV 
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OUTPUT PENTO®E 

Output pentode rated for 9W anode dissipation, primarily 
intended for use in A.C. mains operated equipment. 

EL41 

HEATER 
V„ 
I„ 

MOUNTING POSITION Any 

6.3 V 
OJ A 

CAPACITANCES 
c„~,t 7.8 
~In . 10.2 
c,~_.Ri ~ 1.0 
cRt_.n 0.15 

CHARACTERISTICS 
V;,, 250 
VBe 250 
la 36 
I RQ 5.2 
VRt —7 
g m 10 
ra 40 
µR1—R2 22 

OPERATING CONDITIONS AS SINGLE VALVE CLASS 
AMPLIFIER 

Pentode connection 

V;, 250 
VRq 250 
Vgl —7 
Rk 170 
la 36 
IBz 5.2 
Ra 7 
Vtn ~r.m.e.~ (Pout-50mW) 0.32 
Pont ( tot=10%) 4.2 
Vtn tr.m.s.~ ( tot=10%) 3.7 
Pout (~7=50%) 4.5 
Vtn tr.m.s.l (Pont=4.5W) 4.0 

tot (Pont=4.5W) 11.5 

OPERATING CONDITIONS AS SINGLE VALVE CLASS "A" 
AMPLIFIER 

Triode connection (g, connected to a) 
V;~ 250 
R k 250 
R;, 
la

3.5 
33 

Pout 1.55 
Vin ir.m.s., 6 
Dtoc 8 

µµF 
µµF 
µµF 
µµF 

V 
V 

mA 
mA 

V 
mA V 

k i? 

V 
V 
V 
S2 

mA 
mA 
k S2 

V 
W 
V 

W 
V 

~%, 

V 
12 

k S2 
mA 
W 
V 

° ~, 
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EL41 OUTPUT PENTODE 

Output pentode rated for 9W anode dissipation, primarily 
intended for use in A.C. mains operated equipment. 

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL 

Pentode connection 

Vn 250 300 V 
V62 250 300 V 

Islay 2x25 2x30 mA 
Is (max. sig.) 2 x 30 2 x 36 mA 
I62~o~ 2x3.5 2x4 mA 
I 62 (max. sig.) 2 x 8 2 x 9.5 mA 
R k 140 140 S2 
Rs_s 9 9 k S! 
Pout 9 13 W 
Vtn ie-ts~ ~r.m.s.i 14 17 V 
Dtoi 2.5 2.5 „ 

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL 

Triode connection (ga connected to a) 

V8
Is ~o~ 
Rk
R8_a
Post 

V1n re-s~ ~~~.~. .~ 
Dtot 

LIMITING VALUES 

250 300 V 
2x27.5 2x33 mA 

150 150 S2 
10 10 k S2 
2.5 4 W 
5.4 6.7 V 
1 1 

Vs ~~,~ max. 550 V 
Vs max. 300 V 
pa max. 9 W 
VR , ~n~ max. 550 V 
Vg2 max. 300 V 
pR2 (zero sig.) max. 1.4 W 
p~, (max. sig.) max. 3.3 W 
I k max. 55 mA 
V~1 max. (I61— { 0.3µA) -1.3 V 
R61_ k max. 1 M Si 
Vh_~; max. 50 V 
Rh_ k max. 20 k S2 

ISSUE 2 EL41 154-2 
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OUTPUT PENTODE 

Output pentode toted for 9W anode dissipation, primarily 
intended for use in A.C. mains operated equi~iment. 

EL41 

B8A BASE 

ISSUE 2 

(ssJ 

~~1, 
Mullard J 
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EL41 OUTPUT PENTODE 

Output pentode rated for 9W anode dissipation, primarily 
intended for use in A.C. mains operated equipment. 
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OUTPUT PENTODE 

Output pentode with an anode dissipation of 6W, suitable 
for use in car radio receivers. 

EL42 

The limiting values, characteristics and audio performance of the EL42 and EL85 
are identical. The basing and dimensions of the EL42 are shown below. 
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SUBMINIATURE OUTPUT PENTODE 

Audio output pentode. 
EUI 

HEATER 
V 1, 
I i, 

6.3 V 
450 mA 

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

COOLING 
In operation this valve may become: very hot and to obtain satisfactory 
life it should be adequately cooled. A suitable method is to mount the 
valve in a metal clip which conducts the heat away to a suitable heat sink. 

CAPACITANCES 
c;, ~ i 
c;,, 
G, ~, ~ 

0.2 pF 
6.5 pF 
7.5 pF 

CHARACTERISTICS 
V„ 100 V 
Viz 100 V 
I;, 30 mA 
I kz 1.2 mA 
g,,, 4.2 mA V 
r;, 15 kS2 
V,,.~ —8.3 V 

TYPICAL OPERATING CONDITIOPJS 
V n <, 

I;, 
Ir:z 
R ~; 
R;, 
Vin,r. ni .~. i

P~~~~~ 
Di~~~ 

LIMITING VALUES (absolute ratings) 
V,ii„ max. 
V;, max. 
p,, max. 
V~z ji„ max. 
V~2 max. 
p~2 max. 

—VK ~ max. 
I~ max. 
V i, k max. 

110 V 
110 V 

30 mA 
1.2 mA 

270 S2 
3.0 kS2 
6.4 V 
1.0 W 
10 

330 V 
165 V 

4.0 W 
310 V 
155 V 

1.0 W 
55 V 
50 mA 

200 V 

  Mullard l  
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EUI SUBMINIATURE OUTPUT PENTODE 

9~ 

k,g 3 h h 

X53261 
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B8D/F Bose 

All dimensions in mm 

DECEMBER 1958 (1) Page D2 



VIDEO OUTPUT PENTODE 

Videu output pentode having a high mutual o~nductance, 
particularly suitable for use in high defnitian television 
equipment. 

EL821 

HEATER 

Vn 

h. 

CAPACITANCES (measured without an external shield) 

c;,, 

c„~,~ 

cA-s~ 

cn - is 

CHARACTERISTICS 

Vd

V~j 

VKa 
Vr~ 
I„ 

1~2 

g~ 
ra

(~gl-g2 

*Tbulb 

6.3 V 

750 mA 

14 pF 

5.0 pF 

{250 mpF 
7.0 pF 

250 

0 
200 

250 

0 
250 

-2.5 -4.5 

40 40 
6.5 6.0 

13 11 
60 50 

26 26 

V 

V 
V 

V 

m A 
mA 

mA;V 
kS2 

203 205 °C 

*At 20°C ambient, in free air at normal atmospheric pressure and without 
external screening can. 

LIMITING VALUES 

Va(bl max. 550 V 

Va max. 275 V 

pa max. 12 W 

Vaz(b~ max. 550 V 

V~2 max. 275 V 

pee max. 2.5 W 
I~~ max. 60 mA 
R~1_k max. (cathode bias) 220 kS2 
R~1_~; max. (fixed bias) 100 kS2 

Vn-u max. 90 V 

Ti,u~b max. 250 ~C 

FEBRUARY 1960 (1) 
Mullar~
i~ i~ Page Dt 



EL821 VIDEO OUTPUT PENTODE 
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VIDEO OUTPUT PENTODE EL821 

V 
~I

0 
W 

I 

O 
a 

>a' 

3 
N 
11 

a 

Q I 

O 
11 

>~ v 

Ol 

I 

~~

l
r i 
J 

i 

1 
I 

1„16 0 0 0 0 
y1 ~ N 

~v 

0 
0 
to 

0 
0 
n 

a 

O 
M 

O 
N 

0 

0 

ANODE AND SCREEN-GRID CURRE~JTS PLOTTED AGAINST ANODE 
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vga = 200V 

FEBRUARY 1960 {1) Page C1 



EL821 VIDEO OUTPUT PENTODE 
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VIDEO OUTPUT PENTODE 
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EL821 VIDEO OUTPUT PENTODE 
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VIDEO OUTPUT PENTODE EL821 
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VIDEO OUTPUT PENTODE 

Video output pentode having a high mutual conductance. EL822 

HEATER 
Vo
Ifl

CAPACITANCES (unshielded) 

c1n 

bout 

c8-ei 

CHARACTERISTICS 

Pentode connection 

Ve 250 250 

Vg3 0 0 
V82 150 200 

Vgi —2.5 —5.0 
la 40 37.5 
Isz 5.0 4.8 

8m 13 12.2 

f181- 82 23 23 
ra 100 90 
To~io 190 200 

Triode connection (gz connected 'to a) 
Va
la
Vgl 

$m 

ra

to 

FEBRUARY 1964 
M~rd

\/ 

6.3 V 
750 mA 

12 pF 
6.0 pF 

<0.1 pF 

250 V 
0 V 

250 V 
—7.0 V 
42.5 mA 
4.8 mA 

12.5 mA/V 
23 
90 kit 

220 °C 

150 V 
45 mA 
-2.5 V 
14.6 mA/V 
1.56 kit 
23 

Pate D1 



EL822 VIDEO OUTPUT PENTODE 

DESIGN CENTRE RATINGS 

Va~b~ max. 550 V 
V, max. 275 V 
pa max. 12 W 
Vg2~b~ max. 550 V 
VgE max. 275 V 
pg2 max. 2.5 W 
Ik max. 60 mA 
Ra7_k max. 100 kf2 
Vh_g max. 90 V 
Tbulb max. 220 °C 

3310 
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91 

89A Basc 
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EL822 VIDEO OUTPUT PENTODE 
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VIDEO OUTPUT PENTODE EL322 
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EL822 VIDEO OUTPUT PENTODE 

:::::::::::'C ::::::::::::::::C:::::::: ~:C::C:: 
................................................. .............................................■.... 
.................................................. 
..................................... . 
..................................... . 
iiiiiii■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~~O~~~■ii 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ I■II■111 ■111111 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ a 1■II■111 ■III III 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 1■11■11■■III III 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 1■11■!I■■IIII~I 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ II■11■JI■III1'I 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 11■1■11■'1111 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■11■ ■1 ■ 111 ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■11■ ■1 ■ 111 ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■'■■II■■1■111■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■■1■111■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ~■11■ ■II■ 1111 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■I1■ ■11■ 1111 

■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■\II■111■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■111■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■111■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■■II■ 
■■■ 

N 
N 

J 
W 

■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■■II■ 
■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1■■■■■11■■II■ 
■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1i■■■■■11■■II■ 
■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■■■■ ■11■\II■ 

■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1111■■■11■■11■ 
■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■1■■■11■■II■ 

■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■Ii■1■11■■II■ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I1~11~~~11~~1~ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■11■I ■11■■11 ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■11■I ■11■■II■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I I■11■1 ■11■ ■ I ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■11■I I■11■ ■ I ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I I■11■I I■1 I■ ■ 1 ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I■1■II■11■■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■II■11■11■■ 1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■11■11■11■■11■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■II■II■I I■■11■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■11■It■■ I■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■I1■11■ 11■ ■ 1 ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■II■11■111■ I■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I■11■II■■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~■■1■11■II■■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1■■■■11■11■■I■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■1.■■■■11■II■■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■■~■11■II■■ I■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■11■■■■11■II■■I■ 

~~~~~~~\~~~~~~~~~~~~~~~~~~~~~~~~~~~~~%~~i~~iii i~~~ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I■■11■■~■11■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I~■■■I■/■■1I■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I,■■■/,■■Ii■■~I■I■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~~■■■~I■■~I■/■11■1■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~i■■■■►i■■I.■■II■11■t■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■!i■■■■■i■■/I■■~/■11//■ 

■■■■■■■■■■■■■■■■■■■■■~~.~■■■■■~Ci~■■/5i■■■.~■►i■11■■. 
■■■■■■■■■■■■■■■~~i.~■■■■~~!~i~■■■!ice■■■~!~■■~■III■ 
■■■■■■■■■~!.i.~■■■/!~~.~■■/~~~~■■■~•~i~■/!ice■~~■U■ 

O 

N 

1~ 

O O 
.~ E ~ r~ 

O 
N 

O O 

0 
0 M 

O 

N 

O 
N 

O 

O 
O 

O 

O 

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 

CONTROL-GRID VOLTAGE AS PARAMETER. Vg2=150V 

J U N E 1962 Page C4 



O 

1 
NI 7 

I I 

VIDEO OUTPUT PENTODE EL822 

a 
m 

N 
N 
W 
J 
W 

J 
O 
O 
N 
II 
~m 

N Q 
E 

O O 
M 

O 
N 

jv 

O 
O 
M 

O 

N 

N 

O 

O 
O 

O 

O 

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 
CONTROL-GRID VOLTAGE AS PARAMETER. V z = 200V 

JUNE 1962 Page CS 



EL822 VIDEO OUTPUT PENTODE 
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EL822 VIDEO OUTPUT PENTODE 
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ELECTRON BEAM INDICATOR 

Electron beam tube for use as tuning indicator in radio 
receivers or as null indicator in test equipment. 

EM34 

HEATER 
This valve is suitable for DCIAC operation. 

Vti
~❑ 

6.3 V 
0.2 A 

OPERATING CONDITIONS 
V o 200 250 V 
Rai I.0 I.0 M 12 
R8ry I.0 I.0 M SZ 
I~ 0.55 0.75 mA 
Vs (v~, max.) (I) 0 0 V 
VR (02 max.) (2) 0 0 V 
V~ (ol min.) (5) —4.2 —5.0 V 
Vg (m2 min.) (6) —12.5 —16.0 V 

(I) and (2) Max. angle of the shadows produced by the deflector 
plates x', x" and y', y" respectively. 

(5) and (6) Min. angle (5°) of the shadows produced by the 
deflector plates :<', x" and y', y" respectively. 

aal 

A.V.0 

SHADOW 

F _UORESCENCE 

Mullar~i 

61 
~~ 

~~/ 
Q2 

EM34 554-1 ISSUE 2 



EM34 ELECTRON BEAM INDICATOR 

Electron beam tube for use as tuning indicator in radio 

receivers or as null indicator in test equipment. 

LIMITING VALUES 

a~ a2 t 

Va21b~ max. 550 V 
Va, max. 275 V 

Vazlbi max. 550 V 
Vat max. 275 V 
Vtio~ max. 550 V 
V~ max. 275 V 
Vh_k max. 100 V 
Re_ 4 max. 20 k S2 
RR_ k max. 3.0 M f2 

4$ 
g + ,t 

y (® 
~~® ®/ h 

_ / 

DIRECTION OFCATMODE 
SCREEN SUPPORT 

OCTAL BASE 

ISSUE 2 
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HALF-WAVE RECTIFIER 
High voltage half-wave rectifier with wired-in connections. 
Its low heater wattage renders the valve particularly 
suitable for use in cathode ray tube e.h.t. supply units 
deriving their input from the line time base fly-back pulse. 

EYSI 

HEATER 

Vh

Ih

Heater voltage tolerances 

h,ut 200µA 
H ut 500µA 

MOUNTING POSITION 

6.3 V 

90 mA 

X15
7.0 

Any 

Note—Direct soldered connections to the leads of this valve must be at 

least 10mm from the seal and care should be taken not to bend the leads 

near the seal 

CAPACITANCE 

CA_k 

LIMITING VALUES 

0.8 pF 

(1) Sinusoidolinput (50cjs) 

--~ V~~„~.~,.~., max. 5.0 kV 

I,,,,~ max. 3.0 mA 

C max. 0.1 µF 

Rltm min. 100 kS2 

(2) Sinusoidal input (10 to 500kc;'s) 

P.I.V. max. 17 kV 

I~,,,r max. 3.0 mAE--

C max. 0.01 µF 

(3) Pulsed input 

P.I.V. max. 17 kV 

lout max. 350 µA 

*i ktUk , max. 80 mA 

C max. 0.005 µF 

Max. pulse duration 5.0~~ of a line scanning cycle with a maximum of 5.0µs 

ISSUE 7 
Mullar~i 
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EY 51 HALF-WAVE RECYIFIER 

High voltage half-wave rectifier with wired-in connections. 
Its low heater wattage renders the valve particularly 
suitable for use in cathode ray tube e.h.t. supply units 
deriving their input from the line time base fly-back pulse. 

7 78 

Q 

All dimensions in mm 

ISSUE 7 EY51 258-2 
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SUBMINIATURE HALF-WAVE 
RECTIFIER 

Indirectly heated half-wave rectifier. 

EY70 

HEATER 

V ~, 
h. 

MOUNTING POSITION 

Note—Direct soldered connections 
be at least 5mm from the seal 
must be at least 1.5mm from the 

LIMITING VALUES 

P.I.V. max. 
Vu~r. m.s.~ max. 

I;, max. 
i,«,~, max. 
vn_k~pk, max. 

~o 

TYPICAL OPERATING CONDITIONS 

Half-wave operation—single valve 
J 

Vu~r.m.s.l 
~~\~ 

R~~m min. 
lo~~c 
V~~~t 

Full-wave operation—two 

Capacitor input 

V a~r.m.s. ~ 

R~~m min. (per anode) 
C 

6.3 V 
450 mA 

Any 

Bads of this valve must 
bending of the valve leads 

850 V 
250 V 

45 mA 
270 mA 
425 V 

235 V 
270 S2 

45 mA 
C 20 •~ F' \ 216 V 
C '$u.F 207 V 
C ~~ µF 990 V 

valves 

h,~~c 90 
V„«r 207 

Choke: ifl¢ut 

` \Va(i.m.s.l 300 
L 11iin. 5.0 

lout 90 
Vout 240 

Mullar~d 

250 V 
300 S2 

4.0 p F 
mA 
V 

V 
H 

mA 
V 

EY70 . 157-! ISSUE 2 



EY70 SUBMINIATURE HALF-WAVE 
RECTIFIER 

Indirectly heated half-wave rectifier. 

3392 

k 

B80/F Bosc 

All dimensions in mm 

ISSUE 2 
Mullard ~ 
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BOOSTER DIODE 
Booster diode with high peak inverse voltage and high 
heater-to-cathode insulation, intended for use>, in energy 
recovery circuits in television equipment. 

EY81 

HEATER 
Vh
Ih

6.3 V 
0.8 A 

Note—The heating time of this valve is likely to be longer than that of 
the other valves in the equipment, and precautions should therefore be 
taken to ensure that valves in the equipment which are fed from the 
boosted voltage are not damaged (for example, by the application of the 
screen-grid voltage before the anode voltage). 

CAPACITANCES 
c;~_.k 6.4 pF 
c~,_ ~; 2.5 pF 

LIMITING VALUES 

*P.I.V. max. 4.5 kV 

i~,~nki max. 450 mA 
I;, max. 150 mA 
C max. 4 I~.F 
Vh _~; max. 600 V 
'v,, k , pk , max. (cathode positive) 4.5 kV 
v;~_ h , pk ~ max. (anode negative) 3.0 kV 

°`Max. pulse duration 18°~ of one cycle with a maximum of 18us. 

IC 

IC 

44 55 

Mullardl 

Top cap 
type CTI 

E 
E 
E 
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ao 
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EY81 BOOSTER DIODE 

Booster diode with high peak inverse voltage and high 
heater-to-cathode insulation, intended for use in energy 

recovery circuits in television equipment. 
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BOOSTER DIODE 

Booster diode intended for use in television 
receivers with 110`' deflection angle cathode 
ray tubes. 

EY88 

HEATER 

Vii 

CAPACITANCES 

c:. is 

4~, i, 

LIMITING VALUES 

*P.I.V. max. 

*i~,~,k ~ max. 

I~,~~, max. 

Vh -k~pki max. (cathode positive) 

6.3 V 

1.55 A 

8.6 pF 

2.0 pF 

6.6 kV 

550 mA 

220 mA 

6.6 kV 

"'Maximum pulse duration 22% of a cycle with a maximum of 18;is. 

4947 

k 
---. 

h 
h   IC 

O 
IC O  O  IC 

O O 

IC 
O 

_ ,_, O IC 

IC 

k h h B9A Base 
.-~ 

a 

All dimensions in mm 
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MINIATURE HALF WAVE RECTIFIER. 
Indirectly-heated miniature rectifier 
for use in miniature equipment. 

HEATER 

OPERATING CONDITIONS 

EY91 

Vn 6.3 V 
In 0.42 A 
Heating'fime (approx.) 20 secs. 

Ve
V~r.m.a.~ 

C 
(NSF) 

250 32 
250 16 
250 8 

200 32 
200 16 

LIMITING VALUES 

Rllm 

(~) 
100 
50 
0 

70 
30 

Va~r.m.s.~ max. 250 V 
lo„c max. 75 mA 
vn_k~nk~ rnax. 300 V 
C max. 32 uF 

ISSUE i 

B7G BJ~S$ 
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EY91 MINIATURE HALF WAVE RECTIFIER. 

Indirectly-heated miniature rectifier 
for use in miniature equipment. 
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FULL-WAVE RECTIFIER 

Indirectly-heated power rectifier with 6.3 V. heater 
for use in A.C. mains-operated equipment. 

EZ35 

HEATER 

Vh
Ir<

LIMITING VALUES 

k h h 

6.3 V 
0.6 A 

Va;r,m,s,; max. 2X325 V 
I~ut max. 70 mA 

vt~_kmx~ max. 350 V 
C max. 16 µF 
R;;m min. (per anode) (C=16~F) 350 SZ 

a 

OCTAL BASE 

Mullard 
ISSUE 3 EZ35 953-1 



EZ35 FULL-WAVE RECTIFIER 

Indirectly-heated power rectifier with 6.3 V. heater 
for use in A.C. mains-operated equipment. 

'bout 

lv) 

450 

400 

350 

300 

250 

200 

150 

100 

50 

EZ35 

~._  

~~

350.0.350 Vr,,,s _ 

~~~ 

~~ 

__► 

00 0 300V~ 

C'1 11
250.O.250Vr,,,, _ 

200.0.200Vr.,,,a

f~1
150.0.150 Vr„a _ 

SMOOTHING CONDENSER 4 ~u F 

~u
30 60 9 0 lo„t 

~m A) 

OUTPUT VOLTAGE PLOTTED AGAINST INPUT CURRENT WITH 
ANODE VOLTAGES AS PARAMETER 
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FULL-WAVE RECTIFIER 

Indirectly heated full-wave rectifier primarily 

intended for use in a.c. mains operated eiluipment. 

EZ40 

Except for basing and dimensions, the EZ40 is identical to the EZ80. 

IC 

h h 

BSA BASE 

NOVEMBER 1958 (1) 
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~O.3mm 
max. 

22 mm~ 
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m
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FULL-WAVE RECTIFIER 

Indirectly-heated full-wave rectifier primarll ~ intended 
for use in car radio receivers. 

EZ41 

HEATER 
Vh

ih 

MOUNTING POSITION 

6.3 V 
0.4 A 

Any 

LIMITING VALUES 
Va ~r,m.a,~ max. 2x250 V 
loos max. (i0 mA 
Vh_k ~pk~ max. 350 V 

,/~,; C max. 8 16 32 50 µf 
Reim, min. 150 250 300 325 S2 
(each anode) 

k h h 

IC 

a'• 

IC IC 

BBA BASE 

ISSUE 2 
Mulla~r~
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EZ41 FULL-WAVE RECTIFIER 

Indirectly-heated full-wave rectifier primarily intended 

for use in car radio receivers. 
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FULL-WAVE RECTIFIER 

Indirectly-heated full-wave rectifier 
with 5-volt heater. 

GZ30 

HEATER 

Vh
Ih

LIMITING VALUES 

P.I.V. max. 
I d~pk~ max. 
I~ut max. 
C max. 
L min. 

TYPICAL OPERATING CONDITIOINS 

Capacitor Input 

Va~r.mso lout 

(V) (mA) 

2 x 250 125 
2 x 300 125 
2 x 350 125 

2 x 250 125 
2 x 300 125 
2 x 350 125 

Choke Input 

Va~r.m.s.~ 
(V) 

lout 
(mA) 

2 x 250 125 
2 x 300 125 
2x 350 125 
2 x 400 125 
2 x 450 125 
2 x 500 125 

ISSUE 2 

5.0 V 
2.0 A 

1.4 kV 
375 mA 
125 mA 
50 µF 
5 H 

F 

C Reim min. Vout 
(per anode) 

(aF) (S2) (V) 

8 190 242 
8 260 292 
8 300 344 

50 240 236 
50 310 282 
50 380 327 

L 
(H) 

Vout 
(V) 

10 205 
10 249 
10 295 
10 340 
10 384 
10 429 

GZ30 11541 



h 

FULL-WAVE RECTIFIER 

Indirectly-heated full-wave rectifier 
with 5-volt heater. 

NC h,k 

Octol Bose. 

i55UE 2 G Z30 1154-2 

~s 



FULL-WAVE RECTIFIER 

Indirectly-heated full-wave reciifer 
with 5-volt heater. 

GZ32 

HEATER 

V❑ 5.0 V 
Iti 2.3 A 
Heating Time (approx.) 25 secs. 

LIMITING VALUES—CAPACITOR INPUT 

Va ~~.m.5.~ max. 2x300 2x350 2x500 V 
lo„i max. 300 250 125 mA 

C R,„n min. 

~lAF) (~) 
60 150 
32 100 
16 50 

LIMITING VALUES—CHOKE INPIJT 
V, ~r.m,,,, max. 2; 400 2i~ 500 V 
lout max. 300 250 mA 

a 

F~ k h 

a" 

a 

OCTAL BASE 

4bmm. 

MAX. 

E 
E 
O 
N 

X 
Q 
f 

  Mullard  
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GZ32 FULL-WAVE RECTIFIER 

Indirectly-heated full-wave rectifier 
with 5-volt heater. 
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FULL-WAVE RECTIFIER 

Indirectly heated full-wave rectifier 

with 5-volt heater. 

GZ33 

HEATER 
Vti

~h 

LIMITING VALUES 

5.0 V 

3.0 A 

P.I.V. max. 1.4 kV 

Ia i pg l max. 750 mA 

i e surge max. 2.5 A 

Capacitor input 

Valr,m,8.1 max. 500 V 
lout max. 250 mA 

C max. 60 µF 

Choke input 

Valr.m.e.l max. 500 V 

lout max. 300 mA 

L min. 10 H 

TYPICAL OPERATING 

Capacitor input 

CONDITIONS 

Valr.Ln.e•1 lout ~ Riim. min. Vuut 
(per anode) 

(V) (mA) (~.F) (S2) (V) 

2 x 300 250 8 140 271 

2 x 400 250 8 200 375 
2 x 500 250 8 250 479 

2 x 300 250 E.0 140 289 

2 x 400 250 E.0 200 388 

2 x 500 250 E.0 250 493 

Choke input 

Valr.m.s.i dour L Vout 
(V) (mA) (H) (V) 

2 x 300 300 10 242 

2 x 400 300 10 332 

2 x 500 300 10 421 

ISSUE 1 
Mullar~3 

GZ33 1156-1 



GZ33 FULL-WAVE RECTIFIER 

Indirectly heated full-wave rectifier 

with 5-volt heater. 

a~ 
I 

h,k 

3361 

Octal Base 

ISSUE 1 
Mullard 

GZ33 1156-2 



FULL-WA~/E RECTIFIER 

Indirectly heated full-wave rectifier 

with 5-volt heater. 

GZ33 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 

ISSUE 1 GZ33 1156-3 



GZ33 FULL-WAVE RECTIFIER 

Indirectly heated full-wave rectifier 

with 5-volt heater. 

Vout 
(V) 

800 

600 

400 

207 

O 

GZ33 3358 

Capacitor input 

I — Vin (rms.)=2x500V~ Rfim=2x250II 
2— Vin(r m.s.)= 2 x400V~ RIim=2x200II 
3— Vin (r ms.)= 2x 300V~ RIim=2x14012 

2 

C=60yF 

3 
1

8yF 

60yF 

8yF 

60yF 

8yF 

O I00 200 300 Iout (n~A) 

CAPACITOR 1N PUT REGULATION CURVES 

ISSUE 1 GZ33 1156-4 



FULL-WAVE RECTIFIER 

Indirectly heated full-wave rectifier 

with 5-volt heater. 

GZ33 

'out 
(V) 

800 

600 

400 

200 

GZ33 3359 

Choke input 

I 

L=IOH 

SH 

3H 

2 z300V 

2 X400V 

IH 

~'~ 

O 100 :>00 300 Ioutl~^A) 

CHOKE INPUT REGULATION CURVES 

  Mullard 9  
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FULL-WAVE RECTIFIER 

indirectly heated full-wave rectifier 
with a 5 volt heater. 

HEATER 

Vh

I❑

LIMITING VALUES 

Capacitor input 

P.I.V. max. 

~a~pk~ max. (per anode) 

lout maX. 

Choke input 

P.I.V. max. 

lout max. 

TYPICAL OPERATING CONDiTIO~J5 

Capacitor input 

Ve~r.m.s.~ 

lout 

C 

Rssm min (per anode) 

Vous approx. 

Choke input 

Va~r.ms.~ 

lout 

L 

R choke 

Vousapprox. 

OCTOBER 1958 (1) 

2< 300 2 x 400 

250 250 

4 4 

75 75 

238 358 

2 x 300 2 r: 400 

350 350 

10 10 

100 100 

207 298 

~) 
~ M`u`illazJd 

V 

GZ37 

5.0 V 

2.8 A 

1.6 kV 

750 mA 

250 mA 

1.85 kV 

350 mA 

2 r 500 V 

250 mA 

4 µF 

75 S2 

486 V 

2 ,~ 500 V 

350 mA 

10 H 

100 S2 

381 V 

Pare D1 



GZ37 FULL-WAVE RECTIFIER 

Octal Base 

4651 

OCTOBER 1958 (tj Pase D2 
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.. 

FULL-WAVE RECTIFIER GZ37 

500 

400 

300 

zoo 

ioo 

G237  4652 

M~~~N~Y~~r~J 
~~N~~ ~~ 

~~ 

~~~~ 
~iC 

20 ap 60 va(v) 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE 

OCTOBER 1958 (1) 
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GZ37 FULL-WAVE RECTIFIER 

Vout 
(V) 

600 

600 

400 

200 

GZ37 4653 

Capacitor input filter 

I I I ( I l
C - 401.~F 
Rlim-2 x 750

Vo (r. m.a) - 2 x 500V 

2 x 400V 

2 x 300V 

100 200 300 Iout(mA) 

CAPACITOR INPUT FILTER REGULATION CURVES 

OCTOBER 1958 (1) Pa;e C2 
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FULL-WAVE RECTIFIER GZ37 

bout 
(V) 

400 

300 

200 

100 

0 

GZ37 4654 

Choke input filter 

~_ Vo(r-ms,~cpx 
SOOV ' 

2 x a00V 

2 x 3ppV - 

0 100 200 300 Iout rnA) 

CHOKE INPUT FILTER REGULATION CURVES 

OCTOBER 1958 (1) Page C3 





SPECIAL 61UALITY 
R.F. POWER TRIODE 
Special quality power triode for use as an r. f. j:~ower ampli-
fier or oscillator in equipment where mechanical vibration and shocks are unavoidable 
and where statistically controlled major electrical characteristics are required. 

M8080 

This data should be read in conjum~tion 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 

Vh ~ 6.3 V 

I„ 150 mA 

CAPACITANCES' (measured without an external shield) 

din 

~oa6 

~a g 

CHARACTERISTICS' 

Va 250 V 

la 10.5 mA 
V& —8.5 V 
$m 2.2 mAIV 
p 17 

ra 7.7 kS2 
Rk 0 S2 

LIMITING VALUES (absolute ratings) 

f max. 150 Mcjs 

Vales max. 550 V 
Va max. 330 V 
pa max. 3.8 W 
—Vg max. 110 V 
Ig max. 5.5 mA 
I h max. 21 mA 
Rg _.k max. (cathode bias) 1.0 MS2 
Rg_k max. (fixed bias) 250 kS2 
Vh_k max. 150 V 

Maximum acceleration (continuous operation) 2.5 g 
,,,~ Maximum shock (short duration) 500 g 

Tbn~n max. 170 °C 

JUNE 1960 (1) Page D1 



M8080 SPECIAL 6tUALITY 
R.F. POWER TRIODE 
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SPECIAL 61UALITY 
R.F. POWER TRIODE M8080 
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M8080 SPECIAL 6ZUALITY 
R.F. POWER TRIODE 
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SPECIAL 61UALITY 
R.F. POWER TRIODE M8080 
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M8080 SPECIAL 61UALITY 
R.F. POWER TRIODE 

GROUP G 
A.Q.L' Min. Max. 

%~ 

Valves are held for 28 days and retested for 

Inoperatives~fi 0.5 — —
Reverse grid current. R~ max. = 500k12 0.5 — 0.5 µA 

5606

IC 

B7G Base 

All dimensions in mm 

_~ 19 max s--

x 
a 
F 

v 

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

JUNE 1960 (1) Pale D6 



SPECIAL QUALITY 
R.F. POWER TRIODE M8080 

M8080 ss4i 

 O, O 

50 

40 

30 

20 
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V9(V) —15 —10 —5 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH 
ANODE VOLTAGE AS PARAMETER 

NOVEMBER 1961 
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M8080 SPECIAL QUALITY 
R.F. POWER TRIODE 
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SPECIAL 6ZUALITY 
R.F. POWER TRIODE M8080 

9m 
(mA/V) 
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ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE 
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M8080 SPECIAL 61UALITY 
R.F, POWER TRIODE 
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SPECIAL 61UALITY 
R.F. POWER TRIODE M8080 
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M8080 SPECIAL 6lUALITY 
R.F. POWER TRIODE 
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SPECIAL 6ZUALITY 
V.H.F. DOUBLE TRIODE 
Special quality double triode for use in equiprnent where 
mechanical vibration and shocks are unavoidable and 
where statistically controlled major electrical characteristics are required. 

M8081 

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

HEATER 

CAPACITANCES= (measured without an external shield) 

*~a-B 
* din 
~uut' 
cou6" 
th-k 

*Each section 

6.3 V 
450 mA 

1.6 pF 
2.1 pF 

450 mpF 
350 mpF 

4.0 pF 

CHARACTERISTICS~j (each section) 

V~ 100 V 
Id 9.0 mA 

*V~ —0.9 V 
g,,, 5.6 mA/V 
(~ 38 
r, 6.8 kS2 
R k 0 S2 

* Fixed bias operation is not recommended 

LIMITING VALUES'' (absolute ratings) 

f max. 250 Mcjs 
V~(b) max. 550 V 
V~ max. 330 V 
p~ max. 2 x 1.6 W 
Ik max. 25 mA 

—Vg max. 110 V 
I~ max. 2 n 4.5 mA 
Vh_k max. 100 V 
Rg k max. (cathode resistor bias) 500 kS2 
Maximum acceleration (continuous operation) 2.5 g 
Maximum shock (short duration) 500 g 
Th„ ~~, max. 165 °C 

JUNE 1960 (7) 
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M8081 SPECIAL 6tUALITY 
V.H.F. DOUBLE TRIODE 
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SPECIAL 61UALITY 
V.H.F. DOUBLE TRIODE M8081 
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M8081 SPECIAL 6ZUALITY 
V.H.F. DOUBLE TRIODE 
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SPECIAL 61UALITY 
V.H.F. DOUBLE TRIODE M8081 
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M8081 SPECIAL 6tUALITY 
V.H.F. DOUBLE TRIODE 

A.Q.L.' Min. Max. 
GROUP G (%) 

Valves are held for 28 days and retested for 
Inoperatives~'~ 0.5 — —

Reverse grid current as in group A. 0.5 0.75 p,A 

k h h. 

X174 

The bulb and 

h 

x 
0 
E 

87G Base 

All dimensions in mm 

ice-- 19 ~ 
max 

x 

E 

v 

base dimensions of this valve are in accordance with BS448, 
Section 67G 

  Muliard ~  
JUNE 1960 (1) `\ ~J Page D6 



a PECIAL 6ZUALITY MINIATURE 
V.H.F. DClUBLE TRIC)DE M8081 

M8081 

Each section 

Rk=0f1 

0 
N 

4855 

O 0 

Vg(V) -12 -8 -4 O 

Ia 
~mA~ 

20 

IS 

10 

5 

O 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE 
VOLTAGE AS PARAMETER. 

  Mullar~  
Page d DECEMBER 7958 (11 



M8081 SPECIAL A!UALITY MINIATURE 
Y.H.F. DOUBLE TRfODE 

~S 

O Q 
HE 

N 

~-

0 

0 
0 
v 

0 
0 r~ 

0 
0 
N 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID 
VOLTAGE AS PARAMETER. 

DECEMBER 1958 11) 

~1 
~ Mullard 
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SPECIAL QUALITY MINIATURE 
V.H.F. DOUBLE TRIODE M8081 

200 

I50 

M BO 81 4853 

100 

50 

E aeh seelion 

~ ~ 

Vp - IOOV 
Rk•0f1 

O 

ro Io

gm 

~p 
(mA~ 

16 

12 

8 

4 

O 

9m 
(mAlV~ 

8 

6 

4 

2 

O 

Vg(V) -6 _q -2 O 

ANODE CURRENT, MUTUAL CONDUCTANCE AND ANODE IMPEDANCE 
PLATTED AGAINST GRID vpL-rAGE FOR EACH SECTION 

M ARCi-I 1959 (1) Page Cl 



M8081 SPECIAL 9UALITY MINIATURE 
i/.H.F. DOUBLE TRIODE 

M8081 4855 

Each s¢ction 

Rk°Of2 

I I I 

J% 

20 

15 

10 

5 

0 
vy(v) —12 -8 —4 0 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE 
VOLTAGE AS PARAMETER FOR EACH SECTION 

MARCH 1959 (1) Page C4 



SPECIAL 61UALITY E~JINIATUFtE 
V.H.F. DOUBLE TRIODE M8081 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID 
VOLTAGE AS PARAMETER FOR EACH SECTION 
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M8081 SPECIAL 61UALITY MINIATURE 
V.H.F. DOUBLE TRIODE 

ro

(k1~ 

N 

40 

30 

20 

IO 

O 
Vy 

9m 
m A/ V) 
-vy 
(v) 

8 

6 

4 

2 

O 

0 5 10 I5 Ia <mA) 

ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE 

AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT FOR EACH 

SECTION 

MARCH 1959 i1 
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SPECIAL 6lUALITY 
VOLTAGE AMPLIFYING PE~ITODE 
Special quality low noise low hum pentode for use in 
equipment -where mechanical vibration and shocks are 
unavoidable and where statistically controlled major 
electrical characteristics are required. 

M8195 

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 

V„1 6.3 V 
I„ 200 mA 

CAPACITANCES" (measured without :m external shield) 

c;,_~1 <50 mpF 
c;,, 3.8 pF 
c~„, 5.1 pF 

CHARACTERISTICS3

Va 250 V 

V~3 0 V 
Vgz 140 V 
la 3.0 mA 

IKz 550 µA 
gm 2.0 mA~V 
ra 2.5 MS2 

Exg~-gz 38 
Vgl -2.0 V 
R,; 0 S2 

r-. 

LIMITING VALUES' (absolute ratings) 

Va,b, max. 550 V 

V;, max. 300 V 

pa max. 1.0 W 

Vozib) max. 550 V 

VKz max. 200 V 

pKz max. 200 mW 

Iti max. 6.0 mA 
Rgl- k max. (pa >200mW) 3.0 MS2 

Rki-k max. (pa<200mW) 10 MS2 
V,, - k max. 100 V 

Maximum acceleration (continuous operation} 2.5 g 

Maximum shock (short duration) 500 g 

,~~ Tb,,ly max. 165 `C 

JUNE 1964 ~~M
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M8195 SPECIAL 61UALITY 
VOLTAGE AMPLIFYING PENTODE 
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SPECIAL 6~UALITY 
VOLTAGE AMPLIFYING PEI~ITODE M8195 
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M8195 SPECIAL 61UALITY 
VOLTAGE AMPLIFYING PENTODE 
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SPECIAL 6lUALITY 
VOLTAGE AMPLIFYING PENTODE M8195 
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M8195 SPECIAL 61UALITY 
VOLTAGE AMPLIFYING PENTODE 

A.Q.L.' Min. Max. 
%~ 

GROUP G 

Valves are held for 28 days and retested for 
Inoperativesis 0.5 —

Reverse grid current Rgi max. = 500k4 0.5 0.4 µA 

4135 

93 
91 

The 

a 

k h h 

bulb and base 

h 

I 
s k c~"v s x 

92 O  O  ~ 
93 E 

E 
92 91 

69A Base 

dimensions of this valve are in accordance 
Section B9A. 

J U N E 1960 (1) 

with BS448, 
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SPECIAL b1UALITY 
VOLTAGE AMPLIFYING PENTODE M8195 
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SPECIAL 61UALITY 
VOLTAGE AMPLIFYING PENTODE M8195 
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SPECIAL 61UALITY U.H.F. TRIODE 

Special quality triode for use as a grounded grid amplifier 
in equipment where mechanical vibration anti shocks are 
unavoidable and where statistically controlled major 
electrical characteristics are required. 

Mszas ~ 
This data should be read in conjuncti~>n 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 parallel operation a. c. or d.c. 

Vht 6.3 V 
I,, 400 mA 

CAPACITANCES= (measured with external shield) 
ca_,; 80 mpF 
ca-u max. 150 mpF 
ch._k 3.8 pF 
c;,_g 2.8 pF 
cti-~+n+~h 8.8 pF 

cx-R+h+sh 4.0 pF 

CHARACTERISTICS~3
V~ 150 V 
I:, 13.5 mA 
V~ -1.35 V 
g,,, 13.5 mA~V 
r;, 3.7 kS2 
I~ 50 
R,; 0 S! 
V~ (I~ < 60µA) -15 V 

ABSOLUTE MAXIMUM RATINGS' 
V,, max. 6.6 V 
Vi, min. 6.0 V 
V;~~ni max. 330 V 
VA max. 165 V 
pa max. 2.7 W 

+ VR max. 0 V 
-V~; max. 55 V 
Iti max. 20 mA 
I~ max. 3.5 mA 
Rg k max. 250 kS2 
Vh_k max. 90 V 

~ Maximum acceleration (continuous operation) 50 g 
Maximum shock (short duration) 500 g 
Thule max. 120 "C 

  Mullar~  
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M8248 SPECIAL QUALITY U.H.F. TRIODE 
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SPECIAL 61UALITY U.H.F. TRIODE M8248 
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M8248 SPECIAL 61UALITY U.H.F. TRIODE 
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SPECIAL 6ZUALITY U.H.F. TIRIODE M8248 
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M8248 SPECIAL 6ZUALITY U.H.F. TRIODE 

kh h 

9 

h 

87G Base 
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All dimensions in mm 

MAY 1962 
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TRIODE 

Vcricble u frame-grid triode for use in v.h.1`. 
television tuners with series connected heaters. 

PC95 

HEATER 

Vi, 

CAPACITANCES 
Unshielded 

4~ 380 

c... 4.4 

c„~~~ 3.0 

c~ 280 

c„ ti 240 

c._ ~; 3.1 

ci, is 2.8 

CHARACTERISTICS 

Va

YR 

I~ 

g... 

µ 

VR (gm = 500µA/V) 

Vq (gm = 10CµA/V) 

Cross modulation 

;,,,,~.,,,. ~ for k = 1 0

At gm = 10.5mA/V 

At g~, = 500µA/V 

At g,,, _ 100µA/V 

LIMITING VALUES 

V„~i,i max. 

V;, max. 

p;, max. 
I,; max. 

—V~ max. 

R~; ~~ max. 

Vi,_ ~; max. 

R„ ~; max. 

JULY 1960 (1) 

300 mA 

3.6 V 

Shielded 

360 mpF 

4.4 pF 

4.0 pF 

< 280 mpF 

200 mpF 

3.1 pF 

2.8 pF 

200 V 

—1.2 Y 

10 mA 

'10.5 mAIY 

80 

—3.8 V 

—5.6 Y 

>_ 100 mV 

100 mV 

> 100 mY 

550 V 

250 V 

2.2 W 

20 mA 
50 V 

1.0 MS2 
100 V 

20 kS2 

Page D1 



PC95 TRIODE 

a 

i74 3 8 

~+-19 max —~ 
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x 
v 
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s '~ 
r 
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B7G Base 

All dimensions in mm 

JULY 1960 (1) 
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R.F. TRIODE 

Triode with low anode-to-grid copocitance intended 
for use as an r. f. amplifier in V.H.F. television 
tuners. 

PC97 

HEATER 
Suitable for series operation, a.c. or d.c. 

Ih

Vh

CAPACITANCES 

Shielded 

ca_.g 480 

cg-k 3.2 

~a-k 210 

cg-k+h+5 5.0 

ca-k+h+S 4.2 

cg-h 280 

~k-h 2.5 

300 mA 
4.5 V 

Unshielded 

500 mpF 

3.2 pF 
250 mpF 

5.0 pF 
3.3 pF 

280 mpF 
2.5 pF 

CHARACTERISTICS 

Va 135 V 

Vg —1.0 V 

la 11 mA 

gm 13 mA/V 

µ 65 

r a 5.0 kS2 

Vg for la = 100µA —5.0 V 

Vg for 20:1 reduction in gm —3.1 V 

Vg for 100:1 reduction in gm —5.0 V 

OPERATING CONDITIONS 

Condition 1 2 3 4 

Vb 135 135 135 135 V 

Ra 1.0 1.0 2.2 2.2 kS2 

Rk 82 0 0 0 S2 

Rg 0 1.0 0.22 1.0 MS2 

Rg_a — — 22 22 MS2 

la 10.5 13 14 14 mA 

gm 13 15.5 16 16 mA/V 

Vg for 100: 1 
reduction in gm —5.0 —4.8 —6.0 —11 V 

JULY 1963 Pasa Dt 



PC97 R.F. TRIODE 

Condition 5 6 7 8 
vb 200 200 200 20o v 
RB 5.6 5.6 6.8 6.8 kS2 
Rk 82 0 0 0 S2 
R~ 0 1.0 0.22 0.56 MS2 
R~_, 
la

— 
12 

— 
13 

22 
14 

22 
14 

MS2 
mA 

gm 14 15.5 16 16 mA/V 
V~ for 100: 1 

reduction in gm —7.5 —7.3 —9.0 —12.5 V 

Is and gm curves corresponding to conditions 1 to 4 are given on pages 
C2 and C3, and for conditions 5 to 8 on pages C4 and C5. 

DESIGN CENTRE RATINGS 

Va~~,~ max. 
Va max. 
pa max. 
I k max. 

—Vg max. 
Rg_k max. 
Vh_k max. 
Rh_k max. 

a 

174 381 

h 

87G Base 

All dimensions in mm 

550 V 
200 V 

2.2 W 
20 mA 
50 V 
1.0 MS2 

100 V 
20 kS2 

19max 

JULY 1967 
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R.F. TRIODE PC97 
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PC97 R.F. TRIODE 

9306 ~~~~~~~~~~~~~~ PC'Q7 

Vb_135V 

30 

10 

3.O 

I.O 

0.3 

O.1 

003 

001 

V9(V) -12 — 8 — 4 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE. Vb = 135V 
Curve numbers refer to Operating Conditions on page D1. 

JULY 7963 P:~a C2 



R.F. TRIODE PC97 

930 PC97 
9m 

(rrrA/Vi _ I If Vb_ 135V 

30 

IO 

- ~r -
I 3.0 

^ ~ IO 

r ~.~.. 
0~3 

O• I 

- Y ` — 

O.03 

O OI 

V9 V) —12 —8 —4 O 

MUTUAL CONDUCTANCE PLOTTED AGAINST GRID VOLTAGE. Vr~=135V 
Curve numbers refer to Operating Conditions on page D1. 
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PC97 R.F. TRIODE 

9308 PC97 
I I I I

Vb=200V 

7 S 

Ia 
(m A) 

30 

10 

3.O 

I.O 

O.3 

O•I 

0 03 

O.OI 

vg(v) —12 —8 —4 O 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE. Vb = 200V 
Curve numbers refer to Operating Conditions on page D2. 
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R.F. TRIODE PC97 

9309 PC97 
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Curve numbers refer to Operating Conditions on page D2. 
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PC97 R.F. TRIODE 
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DOUBLE TRIODE 
Double triode primarily intended for use as o cascode r.f 
amplifier at frequencies up to 220Mc~s in television 
receivers with series connected heaters. 

PCC84 

HEATER 

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

Ih

Vh

CAPACITANCES (measured without e:cternal shield) 

Ca _k ~+h+g 

Cg'_y" 

Grounded cathode section 

Ca'_g~ 

Cin 

Cout~ 

Cg _h 

Grounded grid section 

Ck"_g 
i+h 

Cy"_g"+h 

Ch—kn

300 mA 
7.0 V 

1.2 pF 
<0.035 pF 
<0.006 pF 

1.2 pF~ 
2.1 pF~ 
0.45 pF 

<0.25 pF 

2.3 pF 
0.16 pF 
4.7 p F 
2.5 pF 
2.7 pF 

CHARACTERISTICS (each section) 

Va 90 V 

la 12 mA 

Vg —1.5 V 

gm 6.0 mA~V 

µ 24 

* Rtn 2.0 k12 

*Measured at f = 200Mc~s with cathode connections pins 7 and 8 

strapped. 

ISSUE 2 w~~Ml~ulla~rd 

V 
PCC84 357-0 



PCC84 DOUBLE TRIODE 
Double triode primarily intended for use as a cascode r. f. 
amplifier at frequencies up to 220Mus in television 

receivers with series-connected heaters. 

TYPICAL OPERATING CONDITIONS 

Vb 

la

Ve

180 V 

12 mA 

—1.5 V 

120 
n 

ag.c. 
Fi g.l 

s■ 

 O+ 
leov 

1¢a d-through 

T capacitor 

Noise figure (bandwidth of input circuit 7 to BM c; s) 6.5 

ISSUE 2 

 0 

3697 

PCC84 357-2 

~~ 

e 



DOUBLE TRIODE 
Double triode primarily intended for use as a cascode r. f. 
amplifier at frequencies up to 220Mc~s in television 
receivers with series-connected heaters. 

PCC84 

LIMITING VALUES (each section unle:;s otherwise specified) 

Va1~~ max. 550 V 
Va max. 180 V 
p;, max. 2.0 W 
I k max. 18 mA 

—Vx max. 50 V 
Rg '_ k ' max. 1.0 MS2F--

Rg'_x" max. 500 kS2E—

*Vh—k" lnxl max. (cathode positive) 250 V 

Vb_ k" max. (cathode negative) 90 V 

Vh_k' max. 90 V 

Rh_ k max. 20 kS2 

*Max. d.c. component = 180V. 

a~~ 

s 
9.. s 

11390 

h h g' 
O C\ 

O O` 

O O 
C/ 

k" ~ o' 

B9A Base 

22 2mm 
"'~ mox 

l oin E 
a°

k'out a E
Ex 0 
~E 

The triode on pins 6, 7, 8, 9 should have grounded-cathode connection and that on 

pins 1, 2, 3 should have grounded-grid connection. 
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PCC84 DOUBLE TRIODE 
Double triode primarily intended for use as a cascode r.f. 
amplifier at frequencies up to 220Mc/s in television 

receivers with series-connected heaters. 

2370 PCC84 
I I 

Eoeh section 

Va 90V 

~~

=a 
~mA~ 

30 

25 

20 

IS 

10 

5 

O 

Vg V} -8 -6 _q _2 O 

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE 
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TRIODE PENTODE 
Combined triode and output pentode with separate 
cathodes for use in television receivers with the triode as a 
frame blocking oscillator and the pentode os a frame 
output valve. 

PCL83 

HEATER 
Suitable for series operation a.c. or d.c. 

I h 300 mA 
Ve 12.6 V 

MOUNTING POSITION 

CAPACITANCES (measured without an external shield) 

Any 

Cat_gp < 0.1 pF 
~at_ap < 1.6 pF 
cgt_ gp <0.03 pF 
cso_ap <0.05 pF 

Pentode Section 

cast < 0.2 pF 
ct„ 5.7 pF 
co„t 4.7 p F 
cgi_e 0.4 pF 

Triode Section 
ca_g 1.6 pF 
ca_k+h 0.35 pF 
cg_k+h 2.0 pF 
Cg_h 0.1 pF 

CHARACTERISTICS 

Pentode Section 

Triode Section 

Va
V Re 
la
Isz 
VB1 
$m 
ra
I~61-62 

170 V 
170 V 

30 mA 
5.0 mA 

—9.5 V 
5.5 mA/V 

53 kS2 
10 

Va, 250 V 
la 10.5 mA 
VR —8.5 V 
g,,, 2.2 mA/V 
ra 7.7 kit 
~~ 17 

  Mullah  
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PCL83 TRIODE PENTODE 
Combined triode and output pentode with separate 
cathodes for use in television receivers with the triode as a 
frame blocking oscillator and the pentode as a frame 

output valve. 

PENTODE SECTION AS FRAME OUTPUT VALVE 

Circuit design 

To allow for valve spread and deterioration during life the frame output 
circuit should be designed around the following values. 

V„ 70 
Vr~ 170 
i a,ux, 54 

For an average new valve the following figures wil l apply. 
Vx 70 
VgZ 170 
in~i,x, 81 

70 
200 

64 

70 
200 

96 

V 
V 

mA 

V 
V 

mA 

PENTODE SECTION AS AUDIO OUTPUT VALVE 

Single Valve Class `A' 

Vft 170 200 V 
Vrz 170 200 V 
VK, —9.5 —13 V 
Ini~i 30 27 mA 
I~21,,, 4.8 4.4 mA 
R„ 5.5 7.5 ks2 
Vnur.,ii .s, , 5.0 5.2 V 
P,,,,f 2.2 2.5 W 
Dr~i 10 10.5 °~ 

Two Valves in Class `A B,' Push-Pull 

Ve 170 200 V 
V~2 170 200 V 
Rx 180 220 S2 
la,o, 2 r 24 2 >_ 25 mA 
In (max. sig.) 2x27.5 2x29 mA 
IKz~„~ 2i3.8 2x3.9 mA 
Ie ~ (max. sig.) 2x6.25 2 -:8.5 mA 
Rn_3 6.5 7.5 kSi 
V;,,,gi , i , 17 23.5 V 
P„~~r 5.0 7.2 W 
Dr„i 3.6 4.2 ° ~, 

TRIODE SECTION AS A.F. VOLTAGE AMPLFIER 

Vn Ra In R x Vout Vout Rgi" 
w~ ~ksa~ (mA) ~ksz~ v,,, (v~.,n.9.) (ksz~ 
170 100 1.07 2.7 14 21 330 
200 100 1.17 3.3 13.5 26.5 330 

V°"t measured with an input voltage of 100mV 
Vin 

V,,,,i measured for a total harmonic distortion of 5°, 

*Grid resistor of following valve. 

ISSUE 1 PCL83 955-2 



TRIODE PENTODE 

Combined triode and output pentode with separate 
cathodes for use in television receivers with the triode as a 
frame blocking oscillator and the pentode as a frame 
output valve. 

PCL83 

LIMITING VALUES 

Pentode Section 

Vaibi max. 550 V 
Va max. 250 V 

-1-va ~pk ~ max. 2.0 kY 
—VB~pk~ max. 500 V 

pA max. 5.4 W 
V$21~,~ max. 550 V 
V62 max. 250 V 
pg2 max. 1.2 W 
pBz max. (speech aid music) 2.4 W 
I k max. 45 mA 
Rgl_ k max. (self bias) 500 kf2 

~~., RQl_ k max. (fixed bias) 250 kf2 
Rgl_,~ max. (timebase operation) 2.2 Mfg 
Vh_ k max. (d.c. heater negative with 
respect to cathode or a.c.r,,,.,,) 250 V 
Vh_ k max. (d.c. heater positive with 
respect to cathode:) 150 V 

Triode Section 

2224 

92 
91 

Ve~b~ max. 550 V 
Va max. 250 V 
pa max. 3.5 W 
l it max. 20 mA 

4 ik~nxi max. 250 mA 

—vgi~nki max. 350 V 
Rgl_ k max. 1.0 Mfg 
Vh_,; max. (d.c. heater negative with 

250 V respect to cathode or a.c.,_.,,,.5.) 
Vh_,; max. (d.c. heater positive with 
respect to cathode) 150 V 

*Max. pulse duration 400usec. 

— 9t 

a t 91 
B9A 

Noval Bas¢ 
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PCL83 TRIODE PENTODE 

Combined triode and output pentode with separate 
cathodes for use in television receivers with the triode as a 
frame blocking oscillator and the pentode as a frame 

output valve. 

m 
i 

N 

M ~ ~ 

0 
—•— i 

I 

I / 

0 
C -

1 

N 

■ 

ANODE AND SCREEN-GRID CURRENTS PLOTTED Ac~AINST ANODE 
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMf_TER. VF _ 170V 
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OUTPUT PENTOQE 

High sensitivity output pentode with maximum anode 
dissipation of 9 watts, suitable for use in frame time base 
or audio output stage of D.C./A. C. televisiory receivers. 

PL33 

HEATER 

Ih 0.3 A 

Vh 19 V 

MOUNTING POSITION Any 

CAPACITANCE 

1.0 µµF 

OPERATING CON®iT10NS AS CLASS "A" AMPLIFIER 

Va 175 200 225 V 

VBz 175 200 225 V 

Rb 150 150 150 S2 

Vgl —4 —4.65 —5.3 V 

la 24 28 32 mA 

Igz 2.6 3.0 3.4 m A 

g m 8 8.6 9 mA/V 

rB 60 55 50 k S2 

tags—gz 23 23 23 

Ra 7 7 7 kS2 

Vln ~r.ms.~ (Dtot 10%)— — 3.4 V 

Pout (Dtot=10%) — — 3.3 W 

Vtn ~r.m.s.~ (Start of I&1) 2.6 3.1 3.6 V 

P°Ut (Start of Igl) 1.8 2.55 3.45 W 

Dt°s (Start of Is,) 8.8 10 11 °/o 

ISSUE 1 
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PL33 OUTPUT PENTODE 

High sensitivity output pentode with maximum anode 
dissipation of 9 watts, suitable for use in frame time base 
or audio output stage of D.C.IA.C. television receivers. 

LIMITING VALUES 

Va~p~ max. 

Va max. 

pa max. 

Vszlbl max. 

V82 max. 

pS2 max. (no sig.) 

pgE max. (max. sig.) 

I k max. 

Vgl max. (Is1= ; 0.3~.A) 

Rgl_k max. (Self-bias) 

Vh_k max. 

Rh_k max. 

91 

OCTAL BASE 

ISSUE 1 

t(~ 
Mullard

V 

550 V 

250 V 

9 W 

550 V 

275 V 

1.2 W 

2.5 W 

55 mA 

—1.3 V 

1.0 M S2 

300 V 

5.0 k S2 

PL33 953.2 



OUTPUT PENTODE 

Output pentode primarily intended for use as line time base 
output valve in television receivers with series connected 
heaters. 

PL38 
PL38M 

HEATER 
Suitable for series operation, a.c:. or d.c. 

I,, 300 mA 
V,, 30 V 

CAPACITANCES PL38M PL38 
c;,, 18 18 p F 
tout 9.5 6.5 pF 
c~gc <1.0 <1.2 pF 

CHARACTERISTICS 
Vx 200 V 
Vgz 200 V 
Vgl —5.5 V 
I„ 75 mA 

,,.,~ !gz 9.0 mA 
g,,, 13.5 mA/V 
ra 20 k S? 
µgi-gz 16.5 

,.~ 

LIMITING VALUES 
Va~t,~ max. 
Va max. 
vacpk> max. 
Vgzlb) max. 
Vgz max. 
pa max. 
pgz max. 
I k max. 
Vgl max. (Ig,=~ 0.3µA) 

*Rgl_k max. (pa<25W) 
*Rgl_k max. (pa<9W) 
Vh_~c max. 
Rn-~~ max. 

*For self bias operation. 

a 
0 

R
92 

g3 

9~ 

k 

OCTAL BASE 

* External m¢tallising on type PL38M only, 

DECEMBER 1958 (1) 

1.2 kV 
800 V 

8.0 kV 
800 V 
400 V 
25 W 

8.0 '✓V 
200 mA 
—1.3 V 

500 k52 
800 k 52 
200 V 

20 kS2 

732 
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PL38 
PL38M 

OUTPUT PENTODE 
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LINE OUTPUT PENTOdE 

Output pentode primarily intended for use in the 
line timebase of television receivers. 

PL81 

HEATER 
Suitable for series operation, a.c. or d.c. 

Ih
Vh

CAPACITANCES 
c;,, 
couc 

c rl 
czt-- ii 
C~ ~; 

CHARACTERISTICS 
V~ 
Vg3 
~g2 

Vsi 
la 

Ira 
$m 

r.~ 
µ~1-~2 

Vrl max. (Is = +0.3µA) 

300 mA 
21.5 V 

14.7 pF 
6.4 pF 

<800 mpF 
6200 mpF 
`100 mpF 

170 V 
0 V 

170 V 
-24 V 

45 mA 
3.0 mA 
6.5 mA/V 

15 kS2 
5.5 

-1.3 V 

OPERATION AS LINE OUTPUT PENTODE 
Circuit Design 

In calculating the peak anode current for circuit design purposes 
the knee is taken as the reference point. Operation so that the 
anode potential of the output valve at the end of scan is above the 
knee of the anode characteristic is not recommended, unless an 
effective feedback stabilising circuit is employed. 
For operation below the knees of the characteristic the nomogram 
on page C1 should be used. 

LIMITING VALUES 

Varna max. 650 V 
V~ max. 250 V 
p;, max. 8.0 W 
V~zir,~ max. 550 V 
V~2 max. 250 V 

**p~2 max. 4.5 W 
p,t+ pi a max. 8.5 W 
lit max. 180 mA 
R~i_k max. 500 kS2 
Vh_ k max. 200 V 
Ri, k max. 20 kS2 
Tr,,,~n max. 240 °C 

Mullarli 
AUGUST 1960 (1) Page D1 



PL81 LINE OUTPUT PENTODE 

Line output applications 

*+valpx) max. 6.0 kV 
pa max. 7.0 W 

**pg2 max. 4.5 W 
pa+pg2 max. 8.5 W 

* +vgi(pk~ max. 3.0 V 
*-vgl~pk~ max. 1.0 kV 

Rgl_k max. 3.3 MS2 
Min. drive at va1Pk) = 4kV 80 V 
Min. drive at va(nx> = 6kV 95 V 

*Max. pulse duration 22°0 of one cycle, with a maximum of 18µs. 

**Max. average pg2 is 6W during the period between the commencement of 
Ig2 and the instant when la attains one half of its normal operating value. 

PEAK ANODE CURRENT NOMOGRAM 
The nomogram shown on the following pages gives directly the recommended 
peak values of anode current, ia(design), for a wide range of h.t. line potentials 
and screen-grid resistors. 
It assumes 'below the knee' operation (which is recommended for all cases except 
when a stabilising circuit is used), undecoupled screen-grid resistor (excluding 
capacitors of a few hundred picofarad), and control-grid potential of +1V. The 
last condition is normally fulfilled by driven time bases having the control-grid 
resistor returned to chassis. 
The use of the nomogram does not exempt the designer from checking that the 
valve is operating within its limiting values. During measurements of the operating 
conditions in a line timebase a valve whose characteristic is close to that of a 
nominal valve and a nominal screen-grid resistor should be used. 
In receivers designed for a range of declared values of mains voltages, measure-F-
ments should be made at the nominal declared value of mains voltage producing 
the lowest nominal h.t. voltage. The timebase should be synchronised and the 
raster adjusted to nominal scan. The beam current drawn from the e.h.t. supply 
should be adjusted to 300µA. 

(

a

~ 
~i 

93 

91 

a 

B9A Base 

2710 

AUGUST 1960 (1) 
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x 
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E 

E 
E 
N 
00 

Page D2 



OUTPUT PENTODE 

Output pentode with a maximum anode dissipation of 9W 
suitable for use as frame timehase or audio output valve. 

PL82 

HEATER 

Suitable for series operation, a.~. or d.c. 

Ih

CAPACITANCES 

Vh

~ln 

bout 

~a—B] 

~Bi—h 

0.3 A 
16.5 V 

11 µµF 
6.2 µµFE--

<1.0 µµF 
<0.15 µµF 

CHARACTERISTICS 

V8 170 200 V 
Vgp 170 200 V 

IS 53 45 mA 
I gZ 10 8.5 mA 
Vgi -10.4 -14.2 V 
gn, 
r8

9 
20 

7.6 
24 

mA;VE--
k S2 

µgi_ga 10 10 

OPERATING CONDITIONS AS AUDIO OUTPUT VALVE F—

Va 170 200 V 

V82 170 200 V 

Vgi —10.4 —13.9 V 
R8 3 4 k S2 
la,°, 53 45 mA 
I621o, 10 8.5 mA 
V1n ,r.ms., (Pout=50 mW) 0.5 0.55 V 

Vtn ir.m.e.> (Dtot=10%) 6.0 7.0 V 

Pons (Dios=10%) 4.0 4.2 W 

ISSUE 2 
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PL82 OUTPUT PENTODE 

Output pentode with o maximum anode dissipation of 9W 
suitable for use as frame timebase or audio output valve. 

OPERATION AS FRAME OUTPUT VALVE 

To allow for valve spread and for deterioration during life, the frame 
output stage should be designed around the following values:—

Va 50 60 V 

VB2 170 200 V 
I8 90 120 mA 

For an average new valve the following figures will apply:—

V, 50 60 V 
Vg$ 170 200 V 
V81 1 —1 V 
Ia 140 175 mA 

LIMITING VALUES 
Vs,nl max. 550 V 
Ve max. 250 V 

* -+-ve lukl max. 2,500 V 
—va rakl max. 500 V 
pe max. 9 W 
VB2r n r max. 550 V 
VB2 max. 250 V 

Psz max. 2.5 W 
Ik max. 75 mA 
VBr max. (IR1=-{- 0.3 µA) -1.3 V 
RBr_k max. (audio output valve) 1.0 M S2 
RBt_ x max. (frame output valve) 2.2 M S2 
Vti_k max. 200 V~ 
Rh_ k max. 20 k f2 

"Max. pulse duration 10°~ of one cycle, with a maximum of 2 msec. 

k.93 h 

558 

h 

IC 

ISSUE 2 
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HALF WAVE RECTIFIER 

Indirectly heated half wave rectifier with 

300mA heater for DC/AC operation. 

PY31 

HEATER 

Ih 

Vh

0.3 

17 V 

MOUNTING POSITION 

OPERATING CONDITIONS 

Any 

^ Va~r. m.s. ~ C max. Rum min. 

(V) ~F~F) ~ ~) 

250 60 175 

250 32 125 

250 16 75 

250 8.0 0 

170 60 100 

170 32 75 

170 16 30 

127 60 0 

LIMITING VALUES 

P.I.V. max. 

Vs~r.m.s.~ max. 

la max. 

Vh—k(PkJ max. 

C max. 

1.0 kV 

250 V 

125 mA 

300 V 

60 µF 

ISSUE 1 
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PY31 HALF WAVE RECTIFIER 

Indirectly heated half wave rectifier with 
300mA heater for DC/AC operation. 

a 

a 

OCTAL BASE 
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HALF-WAVE RECTIFIER 

Indirectly-heated half wave rectifier with 31)OmA heater 
for use in television receivers with series connected heaters. 

PY32 

HEATER 

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

Ih 300 mA 

Vh 29 V 

LIMITING VALUES 

P.I.V. max. 700 V 

Va(r.xn.s.) max. 2SO V 

I,,,,t max. 325 mA F—

ia(pk ~ max. 2.1 A F 

~a(surge) max. 7.5 A 

C max. 100 µF 

*vh_~t(p~ri max. (cathode positive) 550 V 

*Max. d.c. component = 250V. Max. a. c. component = 220Vr.n,.,. 

OPERATING CONDITIONS* 

Vin(r.m..s.> 200 210 :?20 230 240 

lout 325 325 296 267 238 

C 100 100 'd00 100 100 

Rl;m min. 23 25 27 29 31 

V,,,,t 182 194 212 230 248 

250 V 

210 mA F—

100 µF 

33 S2 

264 V e—

*For television receivers, where a constant output voltage is required for 
different input voltages, the values of limiting resistor required can be 
obtained from the curves on pages C3 and C4. 

OCTOBER 1950 (1) 
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PY32 HALF-WAVE RECTIFIER 
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HALF-WAVE RECTIFIER 
Indirectly-heated half wave reciifer wit;1 3017mA heater 
for use in television receivers with series connected heaters. 

PY33 

HEATER 

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

In

Vii 

DESIGN CENTRE RATINGS 

300 mA 

29 V 

P.I.V. max. 700 V 

Va(r.m.s.) max. 250 V 

loot max. 325 mA 
ia(p1t) max. 2.6 A 

la(surge) max. 9.5 A 

C max. 200 µF 

*Vh—k(plt) max. (cathode positive) 625 V 

*Max. d.c. component=275V. Max. a.c. component=250Vr.,,,,s. 

OPERATING CONDITIONS* 

Vin(r.m.s.) 200 210 2:Z0 

lout 325 325 2!)5 

C 200 200 200 
Ri;,„ min. 15 17 '19 

Vout 209 219 2:34 

230 240 250 V 
270 240 220 mA 

200 200 200 I~,F 
21 23 25 S2 

249 264 280 V 

*For television receivers, where a constant output voltage is required for 
different input voltages, the values of limiting resistor required can be 
obtained from the curves on pages C3 and C4. 
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PY33 
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BOOSTER DIODE 
Booster diode with high peak inverse voltage and 
high heater-to-cathode insulation, primarily intend-
ed for use in energy recovery circuits in television 
receivers with series connected heaters. 

PY80 

HEATER 

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

I,, 
Vh

CAPACITANCE 

~a-k 

LIMITING YALUES 

* P.I.V. 

1' ia~pk,max. 
la~av~max. 

$ Vh_k~pk~maX. 

300 mA 
19 V 

5.5 pF 

4.0 kV 

400 mA 
180 mA 
650 V 

* Max. pulse duration 18°0 of one cycle, with a maximum of 18µs 

'i' Including switching surges. 

$ Max. 160V r.m.s. or d.c. (cathode negative with respect to heater) 

~- Max. 500V d.c. (cathode positive with respect to heater)• 

a 

521 

IC 

h 

C  v 

~ G ~ 0 0 ~ IC E 0 o E 0 0 
0 0 IC ~. 

IC ~~ 
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PY80 BOOSTER DfODE 
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HALF-WAVE RECTIFIER 

Half wave rectiFer with 300mA heater for use in 
television receivers with series connected heaters. 

PY82 

HEATER 

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

Ih

Vh

LIMITING VALUES 

300 mA 

19 V 

P.I.V. max. 700 V 

Va(r,Q,_ $. ) max. 250 V 

lout max. 180 mA 

ia(nk) max. 1.12 AF 

)a(sarge) max. 5.0 AF 

µF 

µF 

V 

*Maximum d.c. component = 250V. Maximum a.c. component = 220V r.m.s. 

C max. (single valve) 60 

C max. (two valves in parallel) 100 

*vh-k)rki max. (cathode positive) 550 

OPERATING CONDITIONS FOR T~NO PY82 IN PARALLEL* F-

Vin(r.m.s.) 200 210 
Reim min. 

(per anode) 30 33 

C 100 100 

lov, 350 328 

Vo„t 198 212 

220 230 240 250 

36 39 42 45 

100 100 100 100 

306 284 262 240 

226 242 256 270 

V 

S2 

µF 

mA 

V 

*For television receivers, where a constant output voltage is required for 
different input voltages, the values of limiting resistors required can be 
obtained from the curves on pages C4 and C5. 

MARCH 1960 (1) 
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PY82 HALF-WAVE RECTIFIER 
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INDIRECTLY HEATED RECTIFIER 

Indirectly heated rectifier with two separo2e half-wave 
sections, primarily intended for use as half wave or voltage-
doubling rectifier in d.c.,'a.c. television equipment. 

PZ30 

HEATER 
Ih
Vh 

OPERATING CONDITIONS 

300 mA 
52 V 

In half-wave circuit In voltage doubler circuit 
Van.,,,, . , 
lout

200 
400 

Voa~ 160 
Ri~,n (each anode) 50 
C 50 

LIMITING VALUES 

Valr.m.s.~ maX. 
l a max. (each anode) 

vh—~~nki max. 
C max. 

d o 

220 240 220 240 V 
400 400 200 200 mA 
160 205 425 480 V 

50 50 30 30 f2 
50 50 2 x 32 2 x 32 µF 

240 V 
200 mA 
650 V 
50 µF 

OCTAL 

h ct ~ ~ BASE 
k~ h h k" 

Mullard 

t 
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PZ30 INDIRECTLY HEATED RECTIFIER 
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SINGLE DIODE R.F. PENTODE 

Single diode R.F. pentode with 100 mA. heater for use 
in D.C./A. C. mains-operated equipment. The pentode 
section is suitable for automatic volume control. 

UAF42 

HEATER This valve is suitable for series operation, D.C. or A.C. 
Ih 0.1 A 

Vh 12.6 V 

MOUNTING POSITION 

CAPACITANCES 

Any 

~xtl KI 

c:,a_:~~ 
Pentode Section 

cA_ ti~ 
Gn~r 

cl„ 
Ce Lh 

Diode Section 

c;,n_x 
ca ,~_h

OPERATING CONDITIONS AS R.F. OR I.F. 

Va — V h 100 170 

RRz 56 56 

VRz 50 85 

Rk 310 310 

VII --1.2 —2.0 

I, 2.8 5.0 

I6Y 0.9 1.5 

g m 1.7 2.0 

ry 0.85 0.9 
u gi. ~z '18 18 18 

*V~i —'16 —28 —34 
Ran 5.8 7.5 7.5 

* For 100:1 reduction in mutual conductance. 

ISSUE 2 Mullar~

<0.0015 µµF 
,0.15 µµF 

;0.002 uµF 

5.1 µµF 
4.5 µµF 

<,0.05 µuF 

3.8 uµF 

X0.02 uµF 

AMPLIFIER 

200 V 

76 k f2 
85 V 
310 Sl 

—2.0 V 

5.0 mA 

1.5 mA 

2.0 mA/V 

1.0 M i2 

V 
k SZ 

UAF42 1052-1 



UAF42 SINGLE DIODE R.F. PENTODE 

Single diode R.F. pentode with 100 mA. heater for use 
in D.C./A. C. mains-operated equipment. The pentode 

section is suitable for automatic volume control. 

LIMITING VALUES 

Pentode Section 

Diode Section 

Va ~~,~ max. 550 V 

Va max. 250 V 
pa max. 2 W 

VRzin~ max. 550 V 
VRZ(la `2.5 mA) max. 250 V 

Vet (la =5.0 mA) max. 125 V 

pgt max. 0.3 W 

Ik max. 10 mA 

Vg, (Igi= -~0.3uA) max. —1.3 V 

R gi_ k max. 3.0 M SZ 

*R~;j_ k max. 3.0 M S? 

Rn_ k max. 20 k f2 

Vn_k max. 150 V 

For ve,~pk~ not exceeding -'-10 V. 

~aA~pk~ max. 200 V 

Ia a max. 0.8 mA 

Va,~ max. (la ,~ -'~i-0.3 ~~A) —1.3 V 

Rn_k max. 20 k S2 

Vn._k max. 150 V 

a 

93 92 

92 

ad 

138A BASE 

ISSUE 2 
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DOUBLE DIODE 

Double diode with separate cathodes and wieh 
electrostatic screening between sections. 

UB41 

U BC4 I 
OVERLEAF 

Except for heater ratings the U641 is identical to the E641. 

HEATER 

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

ih 
V ~, 

DECEMBER 1958 (1) 

~1 
Mullard
~J 

100 mA 
19 V 
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UBC41 DOUBLE DIODE TRIODE 

High gain triode for use as a.f. voltage amplifier, 
combined with twin diodes, for d.c./a.c. mains 

operation. 

Except for capacitances, basing and dimensions the UBC41 is identical to 
the UBC81. 

CAPACITANCES 

~a ~d-gt 

~a~~d-gt 

dad-at 

Triode section 

~g-k 

~a-k 

ca_g 

cga~ 

Diode sections 

~a~d--k 

~a~~d-k 

~a~d-a ~~d 

~a~d-h 

~a„d-U 

s 

9 

a'd 

a"d 

BBA BASE 

DECEMBER 1958 (1) 

-_:0.007 pF 

<0.03 pF 
0.01 p F 

2.75 pF 
1.5 pF 
1.3 pF 

_.0.05 pF 

0.8 pF 

0.7 pF 

<0,3 pF 

x.0.1 pF 

<0.05 pF 

L634~ 
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DOUBLE DIODE TRIODE 
High gain triode for use as A.F. voltage amplifier, 
combined with twin diodes, for D.C./A.C. mains 
operation. 

UBG41 

HEATER This valve is suitable for series operation, d.c. or a.c. 

Ih
Vn

MOUNTING POSITION 

CAPACITANCES 
~e'd_gt 

~s"d_gt 

cad_at 

Triode Section 

0.1 A 
14.0 V 

Any 

<0.007 µµF 
<0.03 µµF 
<0.01 µµF 

~q_k 2.75 µµF 

/~~. 
ta_k 

ca_g 
1.5 
1.3 

µµF 
µµF 

~g_h <0.05 µµF 

Diode Sections 
ca~d_k 0.8 µµF 
ca"d_k 0.7 µµF 
ca'a_a"d <0.3 µµF 
ca'a_h <0.1 µµF 
ca"d_h <0.05 µµF 

CHARACTERISTICS 

Va 100 170 V 
Vg -1 -1.6 V 
la 0.8 1.5 mA 
gm 1.4 1.65 mA/V 
µ 70 70 
r„ 50 42 k S2 

OPERATING CONDITIONS AS RESISTANCE 
AMPLIFIER (With cathode bias) 

Vout 
VD Ra la Rk Vout (Vr.m.s.) 

(V) (k ~) (mA) (k ~) V1a ( tot-5%) 

COUPLED A.F. 

Vout 

(Vr.m.s.) Rgi t 

(Olaf=10%) (k ~) 

350 100 1.18 2.2 43 30.5 54 330 
300 100 1.0 2.2 42.5 25.5 46 330 
250 100 0.85 2.2 42 21 38 330 
200 100 0.7 2.2 41 16 28.5 330 
150 100 0.5 2.2 40 12 19.5 330 
100 100 0.28 3.3 33.!i 6 10.5 330 

350 220 0.67 3.9 47.!. 34.5 64 680 
300 220 0.56 3.9 47 27 54 680 
250 220 0.48 3.9 46.5 24.5 44.5 680 
200 220 0.4 3.9 46 19 34 680 
150 220 0.32 3.9 44 16.5 24 680 
100 220 0.18 5.6 38 8 13.5 680 

ISSUE 2 

t~
M`u`lla/rd 
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UBC41 DOUBLE DIODE TRIODE 

High gain triode for use as A.F. voltage amplifier, 
combined with twin diodes, for D.C./A. C. mains 

operation. 

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. 
AMPLIFIER* (With grid current bias) 

VD
(V) 

Ra 
(k S2) 

la 
(mA) 

Vout 
Vin 

Vout 
(Vr. m.s. ) 

Vout 
(Vr. m.e. ) 

(Dtot=S%) 
Rst f 
(k S2) 

350 100 2.0 55 27 43 330 
300 100 1.95 53.5 22 35 330 
250 100 1.3 51 17 27 330 
200 100 0.95 48.5 12 19 330 
150 100 0.6 44 7 11 330 
100 100 0.3 35.5 3 5 330 

350 220 1.1 61.5 29 47 680 
300 220 0.9 59.5 23 38 680 
250 220 0.7 57 17 29.5 680 
200 220 0.5 54 12.5 21 680 
150 220 0.33 49 8 14 680 
100 220 0.18 40 4 7 680 

* Measured with grid resistance of 20 M S2 and signal 
source impedance ZB = 0. The distortion figures 
quoted hold good for values of Z a not exceeding 
200 k S2. At this value of Za the gain will be 
reduced by 10°0. 

t Rgt =Grid resistance of following valve. 

LIMITING VALUES 

Triode Section Va)b) max. 550 V 
Va max. 250 V 
pa max. 1 W 
Ik max. 5 mA 
Vg max. (Ig = + 0.3 ~A) —1.3 V 
Rg_k max. (cathode bias) 3.0 M S2 
Vh_k max. 150 V 
Rn_k max. 20 k S2 

Diode Sections 
Vad )yk) max. 200 V 
13,) max. 0.8 mA 

ISSUE 2 UBC41 95 3-2 



DOUBLE DIODE TRIODE 

High gain triode for use as A.F. voltage am~~lifer, 
combined with twin diodes, for D.C.A.C. mains 
operation. 

UBC41 

O1l~L!\~ 
~~~~~~ 

~\~~~~■ 
~~~~~~~ 
~~~~~/~ 

1 Va ~ 170 V 
 L Va ~ 100 V 

■~
■~ 
■ 

V9 (V 
-3 

9 

a'd 

_z 

ISSUE 2 

s a"d 

BBA BASE 

~~ 
(Mullalyd 

\/~ 

la (m A) 

S 
gmfnA/V) 

3 

2 

a 
O 
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UBC41 DOUBLE DIODE TRIODE 

High gain triode for use as A.F. voltage amplifier, 
combined with twin diodes, for D.C.IA.C. mains 

operation. 

m 
N 

~ O 
U 
} .p 
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 ~—
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O 
N 
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  O 
O 

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 
CONTROL-GRID VOLTAGE AS PARAMETER 
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DOUBLE DIODE TRIODE 
High gain triode for use os a.f voltoge amplifier, 
combined with twin diodes, for use in equipment 
with series connected heaters. 

UBC81 

HEATER 
Suitable for series operation, ;i.c. or d.c. 

Ih
Vh

MOUNTING POSITION 

100 
14 

Any 

mA 
V 

CAPACITANCES 
4~'a_ ~ <0.007 pF 
~a ~It-k < 0.007 p F 
~a'~1-at <0.005 pF 
~a~.<<-at <0.01 pF 

Triode section 
Cg_g 2.3 pF 
~a-k 2.3 pF 
~a-g 1.2 pF 
~g-h <0.05 pF 

Diode sections 
~a'd-k 0.9 pF 
~a ~d-k 0.9 pF 
~a'd-a ~d <0.2 pF 
Ca'd_h <0.25 pF 
~a ~d -h <0.25 pF 

CHARACTERISTICS 
V~, 100 170 V 
V ~; --1.0 -1.6 V 
I;, 
g,,, 
u 

0.8 
1.4 
70 

1.5 
1.65 
70 

mA 
mA V 

r;, !i0 42 kS2 

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. 
AMPLIFIER (with cathode bias) 

Vb 

(~) 
Ra 

(kSz) 
la 

(mA) 
Rk 

(ksz) 
Vout 

vtn

Vout 
(Vr.m.a.~ 

( tot=5%) 

Vout 

(Vr.m.s.~ 

( tot 10°~a) 
Rgi1-

(k~) 
350 100 1.18 2.2 43 30.5 54 330 
300 100 1.0 2.2 42.5 25.5 46 330 
250 100 0.85 2.2 42 21 38 330 
200 100 0.7 2.2 41 16 28.5 330 
150 100 0.5 2.2 40 12 19.5 330 
100 100 0.28 3.3 33.E 6.0 10.5 330 

350 220 0.67 3.9 47.5 34.5 64 680 
300 220 0.56 3.9 47 27 54 680 
250 220 0.48 3.9 46.E 24.5 44.5 680 
200 220 0.4 3.9 46 19 34 680 
150 220 0.32 3.9 44 16.5 24 680 
100 220 0.18 5.6 38 8.0 13.5 680 

ISSUE 1 
Mullar~
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UBC81 DOUBLE DIODE TRIODE 
High gain triode for use as a. f. voltage amplifier, 
combined with twin diodes, for use in equipment 

with series connected heaters. 

OPERATING CONDITIONS AS 
AMPLIFIER* (with grid current bias) 

Vb Ra la Vout 
(V) (kS2) (mA) Vtn 

RESISTANCE COUPLED 

Vout Vout 
(Vr.m.s.) (Vr. m.e.) 

(Dtot=S%) 

A.F. 

Rstt 
(kS2) 

350 100 2.0 55 27 43 330 
300 100 1.95 53.5 22 35 330 
250 100 1.3 51 17 27 330 
200 100 0.95 48.5 12 19 330 
150 100 0.6 44 7.0 11 330 
100 100 0.3 35.5 3.0 5.0 330 

350 220 1.1 61.5 29 47 680 
300 220 0.9 59.5 23 38 680 
250 220 0.7 57 17 29.5 680 
200 220 0.5 54 12.5 21 680 
150 220 0.33 49 8.0 14 680 
100 220 0.18 40 4.0 7.0 680 

*Measured with grid resistor of 20MS2 and signal source impedance 
Z; = 0. The distortion figures quoted hold good for values of ZS not 
exceeding 200kS2. At this value of Z; the gain will be reduced by 10°0. 

j-Rgt =Grid resistor of following valve. 

LIMITING VALUES 

Triode section 

Va~b~ max. 550 V 
Va max. 250 V 
pa max. 500 mW 
Ix max. 5.0 mA 
Vg max. (Ig = -F0.3uA) -1.3 V 
Rg_ k max. (cathode bias) 3.0 MS2 
Rg_ k max. (grid current biasing) 22 MS2 
Vb_k max. 100 V 
R„_k max. 20 kS2 

Diode sections (each section) 

vad~nk~ max. 200 V 
lad max. 800 µA 
Iad~Pkl max. 5.0 mA 

MICROPHONY 

This valve can be used without special precautions against microphony in 
circuits in which the input voltage is >10mV (r.m.s.) for an output of 
50mW from the output valve. 

ISSUE 1 UBC81 357-2 



DOUBLE DIODE TRIODE 
High gain triode for use as a.f. voltage amplifier, 
combined with twin diodes, for use in equipment 
with series connected heaters. 

UBC81 

3684 

a 

a°d 

k 

h 
h aid 

~\ 
O 

O 

~~ 
a IC 

89A Bcise 

O 

s 

and 

~--► 22 2mm 
max 

I 

E 
E 
E 
r 
v 

t 

E 
E 
E 
r 
.o 

Pin 4 should be connected to the earthed side of the heater circuit 
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UBC81 DOUBLE DIODE TRIODE 
High gain triode for use as a. f. voltage amplifier, 
combined with twin diodes, for use in equipment 

with series connected heaters. 

11111111111111111111 ~sr I~il~~lll\Il 
■~~~■~■■■■~■■■■■ ,,ot,_ 

~~ 111111111111111 111111111►1111 
Iliiiiiiiiiiiii ' ~s ~ ~iliiilll'I1i11'
IIIIIIIIIIIIII~s 11~11►111~11111~1 
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH 
GRID VOLTAGE AS PARAMETER 
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DOUBLE DIODE PENTODE 

Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., I.F., or A.F'. ampliper. 

UBF80 

HEATER 
This valve is suitable for series operation A.C. or D.C. 

In 0.1 A 
Vn 17 V 

MOUNTING POSITION 

CAPACITANCES 
~a~d_gl 

Any 

<0.0008 µµF 
~a d_a <0.2 µµF 
~a ~d-B1 <0.001 µµF 
~a°d-u <0.05 µµF 

Pentode Section 
~a_Bt <0.0025 µµF 
c~„t 4.9 µµF 

~.~, C1n 4.2 µµF 
cBt-n <0.07 µµF 

Diode Sections 
Ca rd-k 2.2 µµF 
~a ~d-k 2.35 µµF 
~a d-a ~d <0.35 µµF 
~a~d-h <0.02 µµF 
~a ~d_h <0.005 µµF 

OPERATING CONDITIONS AS R.I=. OR I.F. AMPLIFIER 
Va=Vh 100 170 200 V 
Rg2 47 47 68 k S2 
Vg2 50 85 85 V 
Vg;, 0 0 0 V 
Rk 300 300 300 S2 
la 2.8 5.0 5.0 mA 
IB2 1.0 1.75 1.75 mA 
VB1 -1.2 -2.0 -2.0 V 

,..~, gm 1.9 2.2 2.2 mA~V 
ra 0.9 0.9 1.0 M S2 
µsi-ss 18 18 18 
Req 4.6 6.2 6.2 k S2 
Vgl for 100 : 1 reduction in gm -15.5 -26.5 -31.5 V 

OPERATING 
AMPLIFIER 

/
Vb Ra 

lV~ ~k ~) 

CONDITIONS AS 

/
la Rss 16z 

1mA) ~k S~) ~mA) 

RESISTANCE 

/
Itk RBi 

vk~ ~) ~M ~) 

COUPLED 

Vout 

A.F. 

Dtot* Rgt**
~%~ ~k ~) Vtn 

100 220 0.32 680 0.12 2.7 1.0 82 1.9 680 
100 100 0.73 270 0.29 1.0 1.0 67 1.8 330 
100 220 0.32 820 0.11 (1 10 100 3.0 680 
100 100 0.66 330 0.25 0 10 70 3.2 330 

170 220 0.56 680 0.2 2.7 1.0 85 1.5 680 
170 100 1.25 270 0.5 11.0 1.0 70 1.6 330 
170 220 0.56 820 0.19 0 10 140 1.0 680 
170 100 1.16 330 0.46 0 10 100 1.4 330 

* Vout=S V~r. m.s.~ 
**Grid resistor of following; valve 

ISSUE 2 UBF80 253-1 



DOUBLE DIODE PENTODE UBF80 Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., I.F., or A.F. amplifier. 

OPERATING CONDITIONS AS TRIODE CONNECTED E—
RESISTANCE COUPLED A.F. AMPLIFIER 

g E connected to a, g3 connected to k 

Vb Re la Rx Rsi Vout tot* Rst**
(V) (k S2) (mA) (k S2) (M S2) Vtn (%) (k ~) 
100 100 0.74 1.8 1.0 11 4.9 330 
100 47 1.4 1.0 1.0 11 4.8 150 
100 100 0.8 0 10 12 4.7 330 
100 47 1.5 0 10 12 4.8 150 

170 100 1.25 1.8 1.0 11 3.5 330 
170 47 2.4 1.0 1.0 11 3.1 150 
170 100 1.4 0 10 14 3.8 330 
170 47 2.8 0 10 14 3.4 150 

* Vout S V~r. m.s.~ 

**Grid resistor of following valve 

LIMITING VALUES 

Pentode Section 

Va~bi max. 550 V 
Va max. 250 V 
pa max. 1.5 W 
Vgztbi max. 550 V 
Vg2 max. (la<2mA) 250 V 
VB2 max. (la=SmA) 125 V 
pg2 max. 0.3 W 
I k max. 10 mA 
Vgl max. (Igt =-~0.3 µA) —1.3 V 

*Rgl_ k max. 3 M S2 
Rti_ k max. 20 k S2 
Vh_ k max. 150 V 

*Rgl_k max. 22 M S2 if grid current biasing is employed. 

Diode Sections (each section) 
P.I.V. 350 V 
lad max. 0.8 mA 
iad~nki max. 5 mA 
R~_k max. 20 k S2 
Vh_k max. 150 V 

This valve can be used without special precautions against microphony if the 
input voltage, Vln, is not less than 25 mV for an output of 50 mW from the 
output valve. 

ISSUE 2 
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DOUBLE DIODE PENTODE 

Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., I.F., or A.f'. amplifier. 

UBF80 
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DOUBLE DIODE PENTODE UBF80 Double diode variable-mu pentode. The pentode section 
is suitable for use as an R.F., ►.F., or A.F. amplifier. 
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DdUBLE TRIdD~ 
Double triode primarily intended for use as a cascode r.f. 
amplifier at frequencies up to 220 Mc; s in television 
equipment with series connected heaters. 

UCC84 

HEATER 

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

Ib 100 mA 

Vn 21 V 

For characteristics, operating conditions and limiting values see 

Type PCC84. 

B9A 
Noval Base. 

139 O 

kin 

knout 

The triode on pins 6, 7, 8, 9 should have grounded-cathode connection and that on 

pins 1, 2, 3 should have grounded-grid connection. 

ISSUE 1 UCC84 955-1 





TRIODE PENTODE 
Combined triode and high slope r. f. pentode with separate 
cathodes. Primaril y designed for use as a frequency changer 
at frequencies up to 220 Mc/s in television equipment 
with series-connected heaters. 

UCF80 

HEATER 

1388 

ih 
Vh 

100 mA 
27 V 

For characteristics, operating conditions and limiting values see 

Type PCF80. 

92 

I 

h 
ap 

kP•93•+ 

kt 

at g 
B 9A 

Novol Base 

~~ 
M``ulla/rJd

V 

22~2mm ~ 
mox. 
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TRIODE HEXODE 
FRE6ZUENCY CHANGER 
Triode hexode primarily intended for use 
as frequency changer in D.C./A. C. mains-operated receivers. The hexode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

UCH42 

HEATER (Suitable for series operation, a. c, or d.c.) 
Ih 0.1 A 
Vh 14 V 

MOUNTING POSITION Any 

CAPACITANCES 
Sgt—gl 

Sgt—ah 

Hexode Section 
~B1—h+k+B2+B4+skirt 

~a—h+k+82+B4+eklrt 

ca_Bi 
cBt—h 

Triode Section 
~Bt—h+k+B2+B4+eklrt 

fat—h+k+82+B4+skirt 

Cat—Bt 

0.35 
< 0.2 

3.8 
9.2 

<0.1 
<0.15 

5.5 
2.3 
1.2 

OPERATING CONDITIONS AS FREt3dUENCY CHANGER 
With screen grid fed from a potentiometer (see fig. 1) 

µµF 
µµF 

µµF 
µµF 
µµF 
µµF 

µµF 
µµF 
µµF 

Hexode Section 
Va —Vb 100 170 200 V 
R, 18 18 18 k S2 
R 2 27 27 27 k S2 

''~ Rk 180 180 180 S2 
RBa+et 47 47 47 k S2 
IBa+BL 100 200 200 µA 
VBt —1.0 —1.85 —2.0 V 
VB2+ea 43 70 85 V 
Ia 1.2 2.1 3.0 mA 

IBz+Ba 1.5 2.6 3.0 mA 
ge 530 670 750 µA/V 
r8 > 1.0 > 1.0 > 1.0 M 4 
R e y 60 65 75 k S2 
VBt (for 100:1 reduction —13.5 —25 —27.5 V 

in gc) 

Triode Section 
Vb 100 170 200 V 
Ra 10 10 22 k S2 
RBL+Bs 47 47 47 k S2 
IBt+B2 100 200 200 µA 

^ la 3.1 5.7 5.2 mA 
g~, (approx.) 0.6 0.65 0.55 mAIV 

ISSUE 2 
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TRIODE tiEXODE 
FREHUENCY CHANGER 

Triode hexode primarily intended for use 
as frequency changer in D.C./A. C. mains-operated receivers. The hexode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

CHARACTERISTICS 

Triode Section 
Vd 100 V 
VB 0 V 
Ix 10 mA 
gn, 2.8 mA/V 
,~ 22 

TYPICAL OPERATING CONDITIONS AS PHASE INVERTER 

(See Fig. 2) 
Vb Ib VB-B* VB-B Dtot* 
( V ) l mA ) (V r.ms.) Vin (%) 
200 2.6 
300 4.0 
400 5.3 

UCH42 

33.2 25.2 2.6 
56.7 25.7 2.8 
78.6 26.1 3.0 

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

LIMITING VALUES 

Hexode Section 

Triode Section 

Va Ib, max. 550 V 
Va max. 250 V 
p, max. 1.5 W 
V 68,FBq~b) max. 550 V 
VBz+Ba max. (I$=3mA) 125 V 
VBz+Ba max. (IaG1mA) 250 V 
PBz+Ba max. 0.3 W 
VBI max. (161=+0.3µA) -1.3 V 
Ik max. 7.0 mA 
RBl_k max. 3.0 M f2 
RB3_k max. 3.0 M S2 
Rb_k max. 20 k f2 
Vb_k max. 150 V 

Va,b~ max. 
Va max. 
pa max. 
VB max. (16=+0.3µA) 
I k max. 
R6t_x max. 
Rb_ k max. 
Vb_ k max. 

I;SUE 2 

550 V 
175 V 

0.8 W 
-1.3 V 
6.0 mA 
3.0 M S2 

20 k S2 
150 V 
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TRIODE HEXODE 
FRE6IUENCY CHANGER 
Triode hexode primarily intended for use 
as frequency changer in D.C./A. C. mains-operated receivers. The hexode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

UCH42 

Mulla~rd I 

20.8 mm. 
max. 

E 
E 
O 
~o 

22mm 
max. 

x 
0 
E 
E 
E 
co 

640 
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UCH42 TRIODE HEXODE 
FRE6IUENCY CHANGER 

Triode hexode primarily intended for use 
as frequency changer in D.C./A.C. mains-operated receivers. The hexode section is 
designed for A.V.C. operation. The valve may also be employed as a phase inverter. 

0 O2NF 

INPUT 

rl i 

O INF 

47000 R 

n000n 

~ONYF 

O 
b 
O 
O 

/ L 

A v C. ~7~1 

FIG. 1. UCH42 AS FREQUENCY CHANGER 

33OKf2 2% OUTPUT 
vg-y RM5 

fIG. 2. UCH42 AS PHASE INVERTER 
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TRIODE PENTODE 
Combined triode and output pentode with 
separate cathodes and 100mA heater 
intended for use in audio frequency 
applications. 

UCL83 

HEATER 

Suitable for series operation :t. c. or d.c. 
Ih
Vh

100 mA 
V 40 

MOUNTING POSITION Any 

CAPACITANCES (measured without an external shield) 

fat—gP 
~at_ap 

~Et—BP 

~gt_ap 

Pentode Section 

Ca—gl 

stn 

~ouE 
~Bl—h 

Triode Section 

ca_g
~In 

bout 

CHARACTERISTICS 

Pentode Section 
Va
Vga 
la
Is:
Vgl 
$m 
ra
IAgI—g2 

Triode Section 
Va 170 
la 1.6 
Vg —1.5 
gm 2.1 
r;, 40 
;~ 82 

Mullard 

<0.1 pF 
<1.6 pF 
<0.03 pF 
<0.05 pF 

<0.2 pF 
5.7 pF 
4.7 p F 
0.4 p F 

1.6 pF 
2.3 pF 
0.32 pF 

170 V 
170 V 

30 mA 
5.0 mA 

—9.5 V 
5.5 mArV 

53 kS2 
10 

200 V 
2.4 mA 

—1.5 V 
2.5 mA~V 

34 kS2 
85 
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UCL83 TRIODE PENTODE 

Combined triode and output pentode with 
separate cathodes 
intended for use 

and 100mA heater 
in audio frequency 

applications. 

PENTODE SECTION AS AUDIO OUTPUT VALVE 

Single Valve Class 'A' 

Va 170 200 V 
Vsz 170 200 V 
Vgl —9.5 —13 V 
l~ror 30 27 mA 
Ig2,oi 5.0 4.4 mA 
R„ 5.5 7.5 kit 
Vinir.m.s.l 5.0 5.2 V 
Pout 2.2 2.5 W 
Dtot 10 10.5 °% 

Two Valves in Class'AB' Push-Pull 

V~ 170 200 V 
V~2 170 200 V 
Rk 180 220 S2 
laiol 2 X 24 2x25 mA 
IS (max. sig.) 2 x 27.5 2x29 mA 
Ig21o, 2 x 3.8 2 x 3.9 mA 
I B2 (max. sig.) 2 x 6.25 2x8.5 mA 
Ra_a 6.5 7.5 kS2 
Vin(g1-611r.m.s 17 23.5 V 
Pout 5.0 7.2 W 
Dtot 3.6 4.2 °' io 

TRIODE SECTION AS A.F. VOLTAGE AMPLIFIER 

/
V h Ra la Rk Vout Vout Rgy*
(V) (k~) (uA) (k~) Vin (Vr.m.s.) (k~) 
170 100 650 1.8 49 15.3 330 
200 100 720 2.2 47 17.7 330 

VO°t measured with an input of 100mV 
Vtu 
Vout measured for a total harmonic distortion of 5°~, 

*Grid resistor of following valve. 

LIMITING VALUES 

Pentode Section 

Vaibl max. 550 V 
Va max. 250 V 
pa max. 5.4 W 
V621b1 max. 550 V 
V62 max. 250 V 
pR2 max. 1.2 W 
pg: max. (speech and music) 2.4 W 
Ik max. 45 mA 
Rsl_ k max. (self-bias) 500 kS2 
Rgl_ k max. (fixed bias) 250 kS2 
Vh_ k max. (d.c. cathode positive or a.c.r .n,.,,) 250 V 
Vh_ k max. (d.c. cathode negative) 100 V 

ISSUE 1 UCL83 256-2 



TRIODE PENTODE 
Combined triode and output pentode with 
separate cathodes and 100mA heater 
intended for use in audio frequency 
applications. 

UCL83 

LIMITING VALUES 

Triode Section 

Va ~b, max. 550 V 
Va max. 250 V 
pa max. 3.5 W 
I k max. 15 mA 
Rgl_ x max. (fixed bias) 1.0 MS2 
R~1_ kmax (grid current biasing) 22 MS2 
Vn_ k max. (d.c. cathode: positive or a.c.r.m,s,) 250 V 
Vh_ k max. (d.c. cathode negative) 100 V 

2224 

kP, 93 h h kt

h 
h 

0 0 0 
O O 
O 

gt O O 
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UCL83 TRIODE PENTODE 

Combined triode and output pentode with 
separate cathodes and 100mA heater 
intended for use in audio frequency 

applications. 
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VARIABLE-MU R.F. PENTODE 

Variable-mu pentode suitable for use as R.F. or I.F. 
amplifier in D.C.IA.C. mains operated receivers. 

UF41 

HEATER 
This valve is suitable for series operation, D.C. or A.C. 

Ih
Vh

0.1 
12.6 

A 
V 

CAPACITANCES 

~a_61 0.002 µµF 

coot 7.0 µµF 

~In 5.0 µµF 
~Rl—h 0.05 µµF 

OPERATING CONDITIONS AS P;. F. OR I.F. AMPLIFIER 
Va=Vb 100 170 200 V 
Rg$ 40 40 40 k S2 
Rs 330 330 330 S2 
la 3.3 6.0 7.2 mA 
Ig2 1.0 1.75 2.1 mA 
VRl —1.4 —2.5 —3.0 V 
gm 1.9 2.2 2.3 mA/V 
ra 0.8 1.0 1.0 M S2 

(ABl-62 18 18 18 
R eQ 5.5 6.5 7.0 kSl 
Vgl for 100 : 1 —17 —28 —34 V 

LIMITING VALUES 

reduction in gm

Va~hi max. 550 V 
Va max. 250 V 
pa max. 2 W 
Vg21 b, max. 550 V 
Viz max. (la <4mA,) 250 V 
Viz max. (1a =7.2rr~A) 150 V 
p~z max. 0.3 W 
I k max. 10 mA 
Vs, max. (Igi=-{-0.3µA) —1.3 V 
Rgl_k max. 3 M S2 
R h_ k max. 20 k S2 
Vh_k max. 150 V 

ISSUE 2 
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VARIABLE-MU R.F. PENTODE UF41 Variable-mu pentode suitable for use as R.F. or I.F. 
amplifier in D.C./A. C. mains operated receivers• 

a 

IC 92 

B8A BASE 

Aiullard 

20.3 mm. 
max. 

960 
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R.F. PENTODE 

R.F. pentode having high mutual conductance, 
primarily intended for use in television receivers 
in which the heaters are series connected. 

UF42 

HEATER 

Suitable for series operation; d.c. or a. c. 

h, 
Vh

MOUNTING POSITION 

CAPACITANCES 

c~_Ki
c,,, 
c,,,,t

"~ CHARACTERISTICS 

Va 170 
V,.z 170 
Vk, —2.0 
I;, 10 
IK> 2.8 
r;, 200 
g,,, 8.5 
V~3 (I;, = 10uA) —48 
V,~ rnax. (I u i Q3uA) —1.3 

100 
21 

Any 

0.005 
9.5 
4.5 

m A 
V 

pF 
pF 
pF 

LIMITING VALUES 

V Va~~„ max. 550 V 
V V3 max. 300 V 
V p~ max. 2.5 W 

mA VKz,~~ max. 550 V 
mA V,;•> max. 300 V 
kS2 p,;z max. 700 mW 

mAV Iti max. 13 mA 
V Vh k max. 150 V 
V R~,_~; max. 20 kS2 

R k i_ k max. (cathode bias) 1.0 MS2 

g3 g2 

B8A BASE 

20.3 mm 
max. 

X x 
o v 
E E 
E E 
E E 
0 to 
.o '^ 

1
~22mm 

~ max. 
142 

Mullaird 

-~—
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UF42 R.F. PENTODE 
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST 
CONTROL-GRID VOLTAGE 
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R.F. PENTODE 

High slope r.f. pentode primarily intended 
for use as an r. f. amplifier or mixer in 
f.m. receivers. 

UF80 

HEATER 

Suitable for series operation a. c. or d.c. 

Ih

Vh

100 mA 

19 V 

MOUNTING POSITION Any 

CAPACITANCES 

~in1611 

~in~R21 

couc 

~a_et 

~P2-gl 

~a- k 

~gi-h 

7.5 pF 

5.4 pF 

3.3 pF 

<_0.007 pF 

2.6 pF 

<0.01 pF 

-_,0.1s pF 

CHARACTERISTICS 

Va l70 V 

V,2 '170 V 

Vg3 0 V 

Ia 10 mA 

1~2 2.5 mA 

Vp, -2.0 V 

gm 7.4 mAjV 

ra 400 kS2 

agi-g2 50 

RQ a 1.0 kS2 

/"~ Ri„ (at f 50Mc~s) 10 kS2 

ISSUE 1 
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UF80 R.F. PENTODE 

High slope r. f. pentode primarily intended 
for use as an r.f. amplifier or mixer in 

fm. receivers. 

LIMITING VALUES 

3785 

ISSUE 1 

Valbl max. 550 V 

Vy max. 250 V 

pa max. 2.5 W 

V~z~bi max. 550 V 

VgZ max. 250 V 

peE max. 700 mW 

I k max. 15 mA 

Vgl max. (Igl=~-0.3µA) —1.3 V 

R~1_k max. (self bias) 1.0 MSS 

Rgl_k max. (fixed bias) 500 kit 

Vh_k max. 150 V 

Ra_k max. 20 kit 

UF80 457-2 
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VARIABLE-MU R.F. PENTODE 

High slope variable-mu r. f. pentode, with 100rnA heater 
primarily intended for use in f.m./a.m. receivers with 
series connected heaters. 

UF85 

HEATER 
I,, 100 mA 
V„ 19 V 

CAPACITANCES (measured without an external shield) 
c;,, 6.9 p F 
c,,,,, 3.2 p F 
c;,_ x, ~ 0.007 pF 

CHARACTERISTICS 

--. 

LIMITING VALUES 

478 

a 

S 

9y 

91 

Vi,—V;, 170 
V~, 0 
R,_~ 27 
V„ 100 
I;, 9.7 
I~, 2.6 
Vx, 
g,,, 
r;,. 

—2.0 
5.9 

300 
R~~ 1.4 
R;,, (f=50Mc/s) 7.6 
VR, (for 100: 1 

reduction in gm) —24 

V,,~,,~ max. 
V;, max. 
pa max. 
V,,,,,, max. 
Vez max. 
px, max. 
I,; max. 
Vx , max. (Ifi , 
Rx , i; max. 
Vi,_i; max. 
R,,_,; max. 

0.3;~.A) 

h 

B9A 
Novol F>ase 

Mullard 

200 V 
0 V 

27 kS2 
116 V 
11.4 mA 

3.1 mA 
—2.3 V 
6.1 mA/V 

350 k52 
1.5 kf2 
8.0 kS2 

—28 V 

500 V 
250 V 

2.5 W 
550 V 
250 V 
650 mW 
15 mA 
-1.3 V 

3.0 MS2 
150 V 

20 I<S2 

22.2mm F _ 
max 

X 
O 
E 
E 
E 
O 
~o 

i 
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UF85 VARIABLE-MU R.F. PENTODE 

n~ 

a~' 
--4 

r

UF85 
Vo •170-200 V 
V93: O V 

vb•i Gov 
R92.z~kn 
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i 

Vb •200 V 
Rg2.2)kLl 

i 

/ I~ 
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR 

VARIOUS SCREEN-GRID VOLTAGES 
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VOLTAGE AMPLIFYING PENTODE 

Low-noise pentode intended for use as r.c. coupled a.f. 
voltage amplifier, particularly in the early sta€yes of high-
gain audio amplifiers and microphone preamplifiers with 
series connected heaters. 

UF86 

HEATER 

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

Ih 

Vh

CAPACITANCES (measured without an external screen) 

cut 
cin 

ca-.^i 
ct t-r. 

100 mA 
12.6 V 

F 

5.3 pF 
3.8 pF 

<50 mpF 
<2.5 mpF 

CHARACTERISTICS 

Va 200 V 
Vg3 0 V 
Vi z 140 V 
la 3.0 mA 
Igz 600 µA 
Vgl -2.0 V 
gm 2.0 mA~VE-
ra 2.5 MS2 
µgi-gz 38 

Vgl max. (Igl = +0.3uA) -1.3 V 

OPERATING CONDITIONS AS R.C. COUPLED A.F. AMPLIFIERE—

Pentode connection 

Vt, Ra R~z Rx la l~z Vout Vout* Rgi**

(V) (kS2) (MS2) (kS2) (mA) (~.A) Vin (Vr.m.s.) (kf2) 

200 100 0.39 1.0 1.35 280 115 38 330 
150 100 0.47 1.5 O.Et 180 104 26 330 
100 100 0.47 1.8 0.5 100 90 12 330 

200 220 1.0 2.2 0. i' 120 188 37 680 
150 220 1.0 2.7 0.!i 100 165 26 680 
100 220 1.0 3.3 0.:1 80 130 15 680 

VOUt measured with an input voltage, of 100mV. 
Vin 

*Output voltage at Dtot = 5%. 

**Grid resistor of following valve. 
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UF86 VOLTAGE AMPLIFYING PENTODE 

Triode connection (gz connected to a, g3 to k) 

V~ 
(V) 

Ra
(kS2) 

la
(mA) 

Rx 
(kS2) 

Vouc 
V;u

Vom*
(V,.,m,s,) 

~coc*
(°o) 

Rgit 
(kS2) 

200 47 1.8 1.2 25.8 26.5 3.9 150 
150 47 1.2 1.5 24 22 5.8 150 

100 47 0.67 2.2 22 15 8.8 150 

200 100 1.0 2.2 30 31 4.0 330 
150 100 0.7 2.7 28 25 5.5 330 
100 100 0.4 3.3 26 16.5 6.5 330 

200 220 0.55 3.9 32 31 3.7 680 

150 220 0.4 3.9 31 24 4.1 680 
100 220 0.25 4.7 30 13 3.8 680 

V°ut measured with an input voltage of 100mV. 
Vin 

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

j-Grid resistor of following valve. 

LIMITING VALUES 

Va~e~ max. 550 V 
Va max. 250 V 
p& max. 1.0 W 

Vgztn> max. 550 V 

Vez max. 200 V 

pgs max. 200 mW 

I k max. 

Rgl-x max. (ps > 200m W) 

Rgl_k max. (pa < 200m W) 

Vh_k max. (cathode positive) 

Vh_k max. (cathode negative) 

*Re- k max. 

6.0 mA 

3.0 MS2 

10 MS2 

150 V 

100 V 

20 kS2 

*When used as a phase inverter immediately preceding the output stage, 
Rr,_k max. may be 120kS2. 
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VOLTAGE AMPLIFYING PENTODE UF86 

OPERATING NOTES 

4135 

93 
91 

1. Hum 

When used as a normal voltage amplifier with a line voltage of 200V, 
an anode load of 100kS2 and a grid resistor of 470kS2 the maximum hum 
level of the valve alone is 12µV, the average value being about 8µV 
when operated with one side of th<~ heater earthed. The low level of hum 
attained with this valve can be o~mpletely masked by that due to an 
unsuitable valveholder, in which excessive leakage and capacitive 
coupling between pins will introduce considerable hum. The hum will 
be increased if the valve is not operated at the bottom of the chain. 

2. Noise 

The low-frequency noise generated by a valve is most conveniently 
specified as an equivalent voltage on the control grid for a specific 
bandwidth. For the UF86 under normal conditions, i.e. line voltage of 
200V and an anode load of 100kS2, the equivalent noise voltage is 
approximately 2µV for a frequency range 25 to 10,000c/s. 

3. Microphony 

Care in the design of the valve, to ensure that the electrode structure 
and its mounting are as rigid as Possible, has reduced the microphony 
of the UF86 to a very low level. There are no appreciable internal 
resonances at frequencies below 1000c/s. At higher frequencies the 
effect of vibration is usually negligible on account of the damping 
provided by the chassis and the valveholder. In high-gain applications, 
such as tape recording, care shiould be taken in siting the valve, 
particularly when a loudspeaker is present in the same cabinet or when 
a motor is mounted on the same chassis. In such cases a flexible 
mounting for the valveholder or a separate weighted sub-chassis is 
advisable. 

a 

h 

s k OO G s 

92 
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OUTPUT PENTODE 

Output pentode rated for o maximum anode dissipation of 
9W, and with 100mA heater for use with DC(AC mains 
operated equipment. 

U L41 

HEATER This valve is suitable for series operation, D.C. or A.C. 

Ie 0.1 A 
V~ 45 V 

CAPACITANCES 

~u_gc 

ctu 

nut 

X1.0 p.µF 
11.0 µp.F 

8.3 pµF 

OPERATING CONDITIONS AS 
AMPLIFIER 

SINGLE VALVE CLASS "A" 

Va 100 170 200 V 
Vgs 100 170 200 V 
Vgl -5.7 -10.4 -14.2 V 
la 29 53 45 mA 
Ig2 5.5 10 8.5 mA 
gm 8.0 9.5 8.2 mA/V 
ra 18 20 24 k S2 
µgl_gE 10 10 10 
Ra 3.0 3.0 4.3 k S2 
Pout 1.35 4.2 4.2 W 
Vcn Ir.m.s.l 3.75 6.0 6.3 V 
Dtot 10 10 10 
Vtn Ir. m.s.l 

(Pout= 50m W ) 0.55 0.5 0.54 V 

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL 

Va 100 170 200 V 
VB2 100 170 200 V 
lalol 2x24 2x44 2x45 mA 
la (max. sig.) 2 x 27 2 x 49 2 x 53 mA 
Igzjo, 2 x 4.6 2 x 8.8 2 x 9 mA 
I gZ (max. sig.) 2X6.8 2x16.5 2x19 mA 
Rk 100 100 130 S~ 
Ra_a 4.0 4.0 4.0 k SZ 
Pout 2.2 9.0 12.5 W 
Vculg_gl l~.u,.a.~ 9.2 18.6 24.5 V 
Dtot 3.5 4.0 4.0 

ISSUE 3 
Mullar<i 
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UL41 OUTPUT PENTODE 

Output pentode rated for a maximum anode dissipation of 
9W, and with 100mA heater for use in DC~AC mains 

operated equipment. 

LIMITING VALUES 

a 

Va,e, max. 550 V 
V, max. 250 V 
pa max. 9 W 
Vse,n, max. 550 V 
VgQ max. 250 V 
pgZ max. (zero signal) 1.75 W 
pga max. (max. signal) 4.0 W 
I k max. 75 mA 
VB1 max. (I81= X0.3 µA) —1.3 V 
R81_k max. 1.0 M S2 
Rti_k max. 20 k S2 
Ve_k max. 150 V 

IC 92 

92

91

h h kg3 

68A BASE 
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TUNING INDICATOR 

Electron beam valve for use as a tuning indicator in f.m . 

or a.m. receivers with series connected heaters. 

UM80 

HEATER 

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

In

V„ 

OPERATING CONDITIONS 

V I, 200 

V~ 200 

R;~ 500 

100 mA 

19 V 

V 

V 

kS2 

Rg._ k 3.0 MSZ 

V6 -1.0 -14 V 

I~ 350 10 µA 

h. 5.7 7.0 mA 

p 4.0 50 deg. 

VR max. (Ig = +0.3uA) -1.3 V 

LIMITfNG VALUES 

Va~b~ max. 550 V 

Va max. 250 V 

pa max. 200 m W 

Vt(h) max. 550 V 

Vr max. 250 V 

Vt min. 90 V 

Ik max. 10 mA 

Rg_k max. 3.0 MS2 

Vh_k max. 150 V 

Rh_k max. 20 kS2 

FEBKVARY 7960 111 Page D1 



UM80 TUNING INDICATOR 
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VOLTAGE INDICATOR 

Electron beam tube for use as a voltage indicator 

in broadcast receivers. 

UM84 

HEATER Suitable for series operation, a.c. or d.c. 

Ih

Vh

100 mA 

12 V 

OPERATING CONDITIONS (def. elec. connected to a) 

V~ 170 V 

V~ 170 V 

Ra 470 kS2 
Rs_k 3.0 Mfg 
V~ 0 —15 V 
1„ 300 40 µA 
Ic 0.6 1.05 mA 

*L 20+5 0 mm 

*Length of column 

VK max. (Ig = +0.3µA) —1.3 V 

LIMITING VALUES 

Va(b> max. 550 V 

Va max. 250 V 

pa max. 500 mW 

Vccb) max. 550 V 
Vt max. 250 V 

V~ min. 170 V 

I k max. 3.0 mA 

Rg_k max. 3.0 MR 

Vh_k max. (cathode positive) 250 V 

* Vh-k(pk) max. (cathode negative) 330 V 

Tbulb max. 120 °C 

*Max. d.c. component = 50V 

  Mullard  
AUGUST 1960 (1) `~ J~ Pap D1 



UM84 VOLTAGE INDICATOR 

7432 

h 
h t 

B9A Base 

Fluor scent area 

Direction o , x deff'of 
9 

~ 
,~' ~ 

etec viewin ado t+Ot
N 

IC ~D M 
N 
n 

2z•2 
max 

All dimensions in mm 

AUGUST 1960 (1) 

+i 
N 

Paga D2 



VOLTAGE INDICATOR UM84 

It 

(mA) 
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  Vb =Vt = 170V  

  Ra = 470kR 

  R9_k 3.OM11  

L 
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zo 

15 

10 

5 

0 
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LENGTH OF COLUMN AND TARGET CURRENT PLOTTED AGAINST 
CONTROL-GRID VOLTAGE 
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HALF-WAVE RECTIFIER 

Indirectly heated half-wave power rectifier for use in 
D.C.iA.C. mains receivers, where the heater is run in 
series with those of the preceding valves. 

URIC 

HEATER 
I n 0.2 A 
Vn 20.0 V 
Heating time 70 secs. 

OPERATING CONDITIONS 
Va ~r.m.s.i max. 250 V 
loaf max. 75 mA 
ve_krutp max. 350 V 
C max. 8.0 µF 

* Rolm min. 0 S2 

* In order to protect the valve, it is. essential that a resistance is included 
directly in the anode lead when large capacity smoothing condensers 
are used. Without this resistance the charging current of the first 
smoothing condenser may destroy the cathode of the rectifier should 
the receiver be switched off and on again quickly. 

The maximum capacity of the smoothing condenser when no resistance 
is included is 8.0 µF. Where a 16 µF condenser is used the resistance 
value should be 75 S2, and fora 32 pF condenser 125 S2. 

CONNECTIONS 

Viewed from free end of pins 

DIMENSIONS 
Overall length 
Overall diameter• 

i SSUE 1 
Mullarti 

Brit. 5—Pin Base 

Pin No. 1 Anode 
„ 2 N.C. 
„ 3 Heater 
„ 4 Heater 

5 Cathode 

118 mm. 
43 mm. 

URIC 854-1 





HALF -WAVE RECTIFIER 

Indirectly heated half-wave rectifier with 100 mA 
heater for use in DC/AC mains-operated equipment. 

UY41 

HEATER 

Suitable for series operation A.C. or D.C. 

iry 

v,, 

LIMITING VALUES 

Ve ir.m.s.~ max. 
lo„t max. 
vh_k ~vki max. 
C max. 

a 

Va fir. m.e.~ 
(V) 

C 
~µF} 

250 50 
220 50 
127 50 

250 32 
220 32 
127 32 

250 16 
220 16 
127 16 

~ 

I.C. I.C. 

BSA BASE 

 (Mu~llard 
ISSUE 2 

1 

853'1 

0.1 A 
31 V 

250 V 
100 mA 
550 V 
50 uF 

Ri m min. 
{ S2 ) 

210 
160 
0 

140 
125 
0 

100 
90 
0 

20 Smm 
max "' 

~~ ~ 

U~ ~lJ_ 
~ 22 mm_~ 

max 
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UY41 HALF-WAVE RECTIFIER 

Indirectly heated half-wave rectifier with 100 mA 
heater for use in DC/AC mains-operated equipment. 
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TELEVISION TUBE pVy36-20Z Direct viewing television tube with 14-in. 
diagonal rectangularrnetal-backed grey-glass 
screen. This tube has electrostatic focusing and 70° magnetic deflection. 

HEATER 
Suitable for series or parallel operation. 
Vti 
Iti 

6.3 V 
300 mA 

Note (applies to series operation only).—The surge heater voltage 
must not exceed 9.5Vr,,n,6, when the supply is switched on. When 
used in a series heater chain a current limiting device may be 
necessary in the circuit to ensure that this voltage is not exceeded 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, and;he capacitance 
of this to the final anode may be used to provide smoothing for the 
e.h.t. supply. The tube mart:ing and warning labels are on the 
side of the cone opposite the final anode connector and this side 
should not be used for making contact to the external conductive 
coating. 

CAPACITANCES 
cg_su <13.0 pF 
ck_eu < 6.0 pF 
caa+%a—as 900 pF 

SCREEN 
Fluorescent colour white 
Light transmission 70 ° ~, 
Usefui screen area See drawing on p. 3 

FOCUSING 
Electrostatic 
The range of focus voltage shown under "typical operating 
conditions" results in optimum focus at the centre of the screen. 
An increase in focus voltage of 100 to 200V in the positive direction 
will give a greater uniformity of focus over the whole screen. 

DEFLECTION 
Double magnetic 

REFERENCE LINE 
See 'General operational recommendations—cathode ray tubes' 

ION TRAP 

This tube does not use an es:ternal ion trap magnet. When used 
as a replacement for ion trap types, the ion trap magnet and any 
lead connected to it should be discarded. 

AUGUST 1967 
Mullarcl 
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AW36-20Z TELEVISION TUBE 

RASTER CENTRING 
See note under this heading in 'General operational recommen-
dations—cathode ray tubes'. 
Centring magnet field intensity 0 to 10 G 
Maximum distance of centre of centring field 
from reference line 70 mm 

Adjustment of the centring magnet should not be such that a gen-
eral reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 
The tube socket should not be rigidly mounted but should have 
flexible leads and be allowed to move freely. The bottom circum-
ference of the base shell will fall within a circle of 55mm which is 
centred upon the perpendicular from the centre of the face. 

TYPICAL OPERATING `~ONDITIONS 
V &3+a5 
Vaz. g, (focus electrode) 
Vnt 
VR for cut-off 

12 kV 
-55 to + 145 V 

300 V 
-40 CO -BO V 

LIMITING VALUES (design centre ratings) 
*•V~,_ as mar. 14 kV 

Va~~as min. 9.0 kV 
- Vasa; max. 500 V 
- Vaz.an max. 500 V 

Vag max. 410 V 
Va, min. 200 V 

*-Vg max. 150 V 
f I n2 _8a max. 15 r~A 
tV n _ k max. (cathode negative) 125 V 
tVn_ k max. (cathode positive) 200 V 
$vn_x,Pk, max. (cathode positive) 410 V 
Rn_k max. See note § 
Max. a l supply source impedance 1.5 MS! 
R q _ a max. 1.5 MS2 
Z~-k max. (f= 50Hz) 500 kf2 

*The d.c. value of grid bias must not be allowed to become positive 
with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise 
to -1V. The maximum positive grid excursion of the video signal 
may reach 2V and at this voltage the grid current may be expected 
to be approximately 2mA. 

*"The product of Va:,.as and I t (average value for the whole screen) 
must not exceed 6W. 

+In order to avoid excessive hufn the a.c. component of Vn _ k should 
be as low as possible (~20Vr.m e.)• 

$During awarming-up period not exceeding 45s. 

When the heater is in a series chain, or earthed, Z,; max. is 100ki2 
where Z~ is the 50Hz impedance between earth and the cathode. 
When the heater is supplied from a separate transformer Rh-k max. 
is 1.OMS2. 

AUGUST 1967 AW36-2gZ Page D2 



TELEVISION TUBE AW36-20Z 
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TELEVISION TUBE AW43-80Z Direct viewing television tube with 17-in. 
diagonal rectangular metal-backed grey-glass 
screen. This tube has electrostatic focusing and 90° magnetic deflection. 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE A',AY TUBES 

HEATER 
Suitable for series or parallel operation 

Ve
In 

6.3 V 
300 mA 

Note—(applies to series operation only). The surge heater voltage must 
not exceed 9.5VI ,m _a, when the supply is switched on. When used in a 
series heater chain a current limiting device may be necessary in the 
circuit to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, and the capacitance of 
this to the final anode may be used to provide smoothing for the e.h.t. 
supply. The tube marking and warning labels are on the side of the cone 
opposite the final anode connector a.nd this side should not be used for 
making contact to the external conductive coating. 

CAPACITANCES 
ca_atr 7.0 pF 
ck_au 4.0 pF 
X83+a5-M 1200 pF 

SCREEN 
Metal-backed 
Fluorescent colour white 
Light transmission 70 
Useful screen area See drawing on p. 3 

FOCUSING 
Electrostatic 
The range of focus voltage shown under "typical operating conditions" 
results in optimum focus at the centre of the screen. An increase in focus 
voltage of 100 to 200V in the positive direction will give a greateruniformity 
of focus over the whole screen. 

DEFLECTION 
Double magnetic 

ION TRAP 

This tube does not use an external ion trap magnet. When used as a 
replacement for ion trap types, the ion trap magnet and any lead connected 
to it should be discarded. 

REFERENCE LINE GAUGE 
See 'General operational recommendations—cathode ray tubes.' 

AUGUST 1967 
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AW43-80Z TELEVISION TUBE 

RASTER CENTRING 
See notes under this heading in 'General operational recommendations—
cathode ray tubes.' 

Centring magnet field intensity 0 to 10 G 
Maximum disxance of centre of centring 

field from reference line 75 mm 
Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 
The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle of 55mm which is centred upon the perpendi-
cular from the centre of the face. 

TYPICAL OPERATING CONDITIONS 

Vga+gs 16 kV 
Vgzig4 (focus electrode) 0 to +210 V 
Vgt 300 V 
VQ for cut-off -40 to -80 V 

~/ 

LIMITING VALUES (design centre ratings) 
**Vgg+gs max. 16 kV 

Vgz+gs min. 12 kV 
+Vga+ga max. 500 V 
- Vaz+ga max. 500 V 

Vgl max. 500 V 
Vga min. 200 V 

*-Vg max. 150 V 

f+  Igz+ga max. 10 µA 

I Vh_k max. (cathode negative) 125 V 
tVh_k max. (cathode positive) 200 V -
$Vh_k~pk1 max. (cathode positive) 410 V ~~ 
Rh_k max. See note § 
Max. al supply source impedance 1.5 MS2 
Rg_k max. 1.5 MS2 
Zg-k max. (f=50Hz) 500 kS2 

*The d.c. value of grid bias must not be allowed to become positive with 
respect to the cathode, except during the period immediately after 
switching the receiver on or off when it may be allowed to rise to -}-1 V. 
The maximum positive grid excursion of the video signal may reach 2V and 
at this voltage the grid current may be expected to be approximately 2mA. 

**The product of Vga+g; and I~ (average value for the whole screen) must 
not exceed 6W. 

j-In order to avoid excessive hum the a.c. component of Vh_ k should be as 
low as possible (<20V~,m .a,). 

$During awarming-up period not exceeding 45s. 

§When the heater is in aseries chain, or earthed, Zk max. is 100kS2 where Zk
is the 50Hz impedance between earth and the cathode.When the heater is 
supplied from a separate transformer Rh-k max. is 1.OMS2. 
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TELEVISION TUBE AW43-80Z 
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TELEVISION TUBE 
Direct viewing television tube with 17in. diagonal 
metal-backed rectangular grey glass screen. This 
tube is electrostatically focused and has a 110° 
deflection angle. An ion trap magnet is not required. 

AW43-88 

This data should be read in conjunction with GENERAL OPERATIONAI. 
RECOMMENDATIONS—CATHODE RAY TUBES, which precede this 
section of the handbook. 

HEATER 

Suitable for series or parallel operation. 
V„ 6.3 v 
I,, 300 mA 

The limits of heater voltage and current are contained in 'General 
operational recommendations—cathode ray tubes'. 

Note—(applies to series operation only). The surge heater voltage must 
not exceed 9.5V,..,,,,,y, when the supply is switched on. When used in a 
series heater chain a current limiting device may be necessary in the circuit 
to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, which must be earthed, 
and the capacitance of this to the final anode is used to provide smoothing 
for the e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connector and this side should not be 
used for making contact to the external conductive coating. 

CAPACITANCES 

tg all 

~k all 

~a2 ~a4->1 

6.0 pF 
4.0 pF 

1100 pF 

SCREEN 

Metal backed 

Fluorescent colour White 
Light transmission 75 
Useful screen area see drawing on page D4 

°%, 

FOCUSING 

Electrostatic 

The range of focus voltage shown in `operating conditions' results in 
optimum overall focus at a beam current of 100µA. 

DEFLECTION 
Double magnetic 

For timebase designs, the following spreads in the useful screen area should 
be considered. 

Min. Max. 
Picture height 295 302 mm~ 
Picture width 374.5 381 mm 
Picture diagonal 400 407 mm 

The spread in'the cone length can be obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour is in 
accordance with fETEC gauge 126. 

AUGUST 1960 (1) 
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AW43-88 TELEVISION TUBE 

REFERENCE LINE GAUGE 

JETEC 126. For details see `General operational recommendations —
cathode ray tubes'. 

RASTER CENTRING 

See notes under this heading in 'General operational recommendations —
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring field 
from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle of 45mm which is centred upon the perpen-
dicularfrom the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the 
glass base due to bending of the base pins whilst handling the tube. 

It is advisable to keep this pin protector on the base until it can be replaced 
by the socket after installation of the tube in an equipment. 

OPERATING CONDITIONS 

Va2Ta~ 

Va3 (focus electrode control range) 

Val 
tV~ for visual extinction of focused raster 

tV~; for visual extinction of focused raster 

16 kV 

0 to 400 V 

400 V 

—38 to —94 V 

36 to 78 V 

tFor grid modulation all voltages are measured with respect to the cathode: 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW43-88 

LIMITING VALUES (design centre ratings) 

Vat+ac max. 16 kV 

Vaa+aa min. 13 kY 

+Vas max. 1.0 kV 
-Va3 max. 500 V 

Val max. 500 V 
Val min. 200 V 

**—Vg~pk) max. 400 VF 

*-Vg max. 150 V 

± la3 max. 25 µA 

±1a1 max. 15 pA 

f Yl~ k F' 

Cathode positive 
d.c. max. 200 V 

pk max. 300 V 
Cathode negative 

d.c. max. 125 V 
pk max. 250 V 

Ri, k max. 1.0 MS2 
Zk ~ max. (f = 50c~s) 100 kS2 

RQ_k max. 1.5 MS2 

Zg_k max. (f = 50c~s) 500 kS2 

*The d.c. value of bias must not be such as to allow the grid to become 
positive with respect to the cathode, except during the period immediately 
after switching the receiver on or off ~,vhen it may be allowed to rise to +1 V. 
The maximum positive excursion of the video signal must not exceed +2V 
and at this voltage the grid current may be expected to be approximately 
2mA. 

tln order to avoid excessive hum tFie a. c. component of V„ k should be 
as low as possible (<20Vr.m.s.)• 
During awarming-up period not exceeding 45s, v❑ ku,ki max. (cathode 
positive) is allowed to rise to 410V. 

**Maximum pulse duration 22°,0 of a cycle with a maximum of 1.5ms. 

WEIGHT 

Tube alone 
5 kg 
11 Ib 

i   Mullar(1 I  
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AW43-88 TELEVISION TUBE 
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TELEVISION TUBE AW43-89 Direct viewing television tube with 17tH. diagonal 
metal-backed rectangular grey glass screen. This 
tube is electrostatically focused and has a 110° 
deflection angle. An ion trap magnet is not required. 

PRELIMINARI( DATA 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES, which precede this 
section of the handbook. 

HEATER 

Suitable for series or parallel operation. 
Vh 6.3 V 
Ih 300 mA 

The limits of heater voltage and current are contained in 'General opera-
tional recommendations—cathode ray tubes'. 

Note—(applies to"series operation only). The surge heater voltage must 
not exceed 9.5Vr,m,g, when the supply is switched on. When used in a 
series heater chain a current limiting device may be necessary in the circuit 
to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 

This tube has an external conductive: coating, M, which must be earthed, 
and the capacitance of this to the finch anode is used to provide smoothing 
for the e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connection and this side should not be 
used for making contact to the external conductive coating. 

CAPACITANCES 

SCREEN 

~g-all 

~k-sll 

~a3-11f 

7.0 pF 
5.0 pF 

1100 pF 

Metal backed 
Fluorescent colour white 
Light transmission (approx.) 75 
Useful screen area see drawing on page D4 

FOCUSING 

% 

Electrostatic 
The range of focus voltage shown in the curves results in optimum centre 
focus at a beam current of 100µA. 
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AW43-89 TELEVISION TUBE 

DEFLECTION 

Double magnetic 
For timebase designs the following spreads in the useful screen area should 
be considered 

Min. Max. 
Picture height 295 302 mm 
Picture width 374.5 381 mm 
Picture diagonal 400 407 mm 

The spread in the cone length can be obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour is in 
accordance with JETEC gauge 126. 

REFERENCE LINE GAUGE 

JETEC 126. For details see 'General operational recommendations —
cathode ray tubes'. 

RASTER CENTRING 

See note under this heading in `General operational recommendations—
cathode ray tubes'. 

Centring magnet field intensity 0 to 15 G 
Maximum distance of centre of centring 

field from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle of 40mm which is centred upon the per-
pendicularfrom the centre of the face. 

This tube is fitted with a pin protector in order to avr id damage to the 
glazs base due to bending of the baze pins whilst handling the tube. 

It is advisable to keep this pin protector on the base until it can be replaced 
by the socket after installation of the tube in an equipment. 

~/ 

~/ 

OPERATING CONDITIONS 

*Grid 
modulation 

*Cathode 
modulation 

Va3 16 16 kV 
Vat focus electrode control range) 0 to 400 40 to 440 V 
Val 500 540 V 
Vg for visual extinction 

of focused razter -35 to -75 — V 
Vk for visual extinction of 

focused raster — 35 to 69 V 

*For grid modulation, all voltages are measured with respect to the cathode; 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW43-89 

LIMITING VALUES (design centre ratings) 
Va3 max. 16 kV 
Vas min. 13 kV 

+-Va2 max. 750 V 
-Ya2 max. 500 V 

Val max. 700 V 
Val min. 500 V 

**-vglpk) max. 400 V 
*-Vg max. 150 V 
±Iaz max. 15 µA 
±Iai max. 5.0 µA 

1•Yh-k 
Cathode positive 

d.c. max. 200 V 
pk max. 300 V 

Cathode negative 
d.c. max. 125 V 
pk max. 250 V 

Rh_k max. 1.0 MS2 
Zk_ e max. (f=50c!s) 100 kS2 
Rg_k max. 1.5 MS2 
Zg_k max. (f=50c/s) 500 kS2 

*The d.c. value of bias must not be such as to allow the grid to become 
positive with respect to the cathcde, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to 
-~-1V. The maximum positive excursion of the video signal must not exceed 
~-2V and at this voltage the grid current may be expected to be approxi-
mately 2mA. 

**Maximum pulse duration 22% of si cycle with a maximum of 1.5ms. 

j-In order to avoid excessive hum the a.c. component of Vh_k should be as 
low as possible (<20Vr.n,.s.)• 
During awarming-up period not exceeding 45s, Vn-k~pk1 max. (cathode 
positive) is allowed to rise to 410V. 

WEIGHT 

Tube alone 5 kg 
91 Ib 
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AW43-89 TELEVISION TUBE 
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TELEVISION TUBE A47- 18W 

PRELIMINARY DATA 

QUICK REFERE[QCE DATA 

47 cm (19 in) direct viewing television tube with metal backed 

screen and reinforced envelope. E~ separate safety screen is not 

required. This tube is electrically identical to the AW47_91. 

Deflection 110 deg 

Focusing Electrostatic 

Light transmission 75 % 

Overall length 30.9 cm 

This data should be read in conjunction with GENERAL OPERATIONAL 

RECOMMENDATIONS-CATHODE RAY TUBES, which precede this section 

of the handbook. 

HEATER 

Suitable for series or parallel operation 

Vh 

Ih 

6.3 

300 

V 

mA 

The limits of heater voltage and current are contained in'General Operational 

Recommendations -Cathode Ray Tube:.'. 

Note - (applies to series operation onl}~). The surge heater voltage must not 

exceed 9.5 Vr.m.s. when the supply is switched on. When used in a series 

heater chain, a current limiting device may be necessary in the circuit, to 

ensure that this voltage is not exceeded. 

OPERATING CONDITIONS 

Vat + a4 18 18 kV 

Va3 (focus electrode control range) 0 to 400 0 to 400 V 

Val 400 500 V 

Vg for visual extinction of focused raster - 40 to -77 _ 50 to -93 V 

* Vk for visual extinction of focused raster 36 to 66 45 to 79 V 

* For cathode modulation, all voltages a:re measured with respect to the grid. 

OCTOBER 1963 
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SCREEN 

Metal backed 

Fluorescent colour White 

Light transmission (approx.) 75 

Useful screen area see pages D5 and D6 

FOCUSING 

Electrostatic 

The range of focus voltages shown in "OPERATING CONDITIONS" results in 

optimum overall focus at a beam current of 100µA. 

DEFLECTION 

Double magnetic 

The deflection coils should be designed so that their internal contour is in 

accordance with JEDEC gauge 126, and should provide apull-back of 4 mm 

on a nominal tube. 

CAPACITANCES 

cg -all 6,0 pF 

ck-all. 4.0 pF 

cat+a4 -M 1000 to 1500 pF 

cat+a4-B 250 pF 

EXTERNAL CONDUCTIVE COATING 

This tube has and external conductive coating, M, which must be earthed, and 

the capacitance of this to the final anode is used to provide smoothing for the 

e.h.t. supply. The tube marking and warning labels are on the side of the cone 

opposite the final anode connector and this side should not be used for making 

contact to the external conductive coating. 

RASTER CENTRING 

See note under this heading in "General Operational Recommendations -

Cathode Ray Tubes". 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring 

field from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general reduction 

in brightness of the raster occurs. 
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TELEVISION TUBE A47- 18W 

REFERENCE LINE GAUGE 

JEDEC 126, For details see 'General Operational Recommendations -Cathode 

Ray Tubes' . 

MOUNTING POSITION Any 

The tube socket should not be rigidly :mounted but should have flexible leads 

and be allowed to move freely. The bottom circumference of the base shell 

will fall within a circle of 40 mm diamater which is centred upon the perpen-

dicular from the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the glass 

base due to bending of the base pins whilst handing the tube. 

It is advisable to keep this pin protector on the base until it can be replaced 

by the socket after installation of the tube in any equipment. 

DESIGN CENTRE RATINGS 

* Va2+a4 max. (at Ia2+a4 = 0) 18 kV 

Vat+a4 min. 13 kV 

+Va3 max. 1.0 kV 

-Va3 max. 500 V 

**+va3 (pk) max. 2.5 kV 

Val max. 700 V <—

Val min. 350 V 

**-vg (pk) max. 400 V 

$-Vg max. 150 V 

tIa3 max. 25 µA 

tIal max. 5 µA 

i Vh-k 

Cathode positive 

d.c. max. 250 V 

pk max. 300 V 

Cathode negative 

d.c. max. 135 V 

pk max. 180 V 

Rh - k max. 1.0 MSZ 

Zk - e max. (f = 50 c/s) 100 kS2 
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Rg - k max. 

Zg - k max. (f = 50 c/s) 

1.5 M52 

500 k12 

* Adequate precautions should be taken to ensure that the receiver is protected 

from damage which may be caused by a possible high voltage flashover within 

the cathode ray tube. 

** Maximum pulse duration 22 % of a cycle with a maximum of 1.5 ms. 

$ The d.c. value of bias must not be such as to allow the grid to become positive 

with respect to the cathode, except during the period immediately after 

switching the receiver on or off when it may be allowed to rise to + 2V. 

It is advisable to limit the positive excursion of the video signal to + 5V (pk) 

max. This may be achieved automatically by the series connection of a 1Ok52 

resistor. 

"~~ 

'(During an equipment warm-up period not exceeding 15 seconds vh-k (pk) mom ' 
(cathode positive) is allowed to rise to 410V. Between 15 and 45 seconds after \/ 

switching-on a decrease in v max. (cathode positive) proportional with h-k (pk) 
time from 410V to 250V is permissible. 

Note . -The metal band (B) must be connected to the chassis via a 2 M52 

resistor, soldering tags are provided for this purpose. 

The mounting lugs will not necessarily be in electrical contact with the metal 

band. 
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TELEVI5101N TUBE A47- 18 W 
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TELEVISION TUBE ~~~'-" 
Direct viewing television tube with 8~in. diagonal 
metal-backe d rectangul ar grey glass screen, i nten d-
ed for use in poria6le transistor television receivers. This tube is electrostatically 
focused and has a 90° deflection angle. An ion trap magnet is not required. 

PRELIMINARY DATA 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS -CATHODE RAY TUBES, which precede this 
section of the handbook. 

HEATER 
Suitable for parallel operation 

*Vh 11.5 V 
I h 60 mA 

`The heater supply must be designed to provide a nominal 11.5V. The heater 
~ voltage must not rise above 13.8V and must not fall below 9.25V. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conduci:ive coating, M, which must be earthed 
and the capacitance of this to the final anode is used to provide smoothing 
for the e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connector and this side should not 
be used for making contact to the external conductive coating. 

CAPACITANCES 
cg-a u 
~k-alt 

~a2+a4-M 

SCREEN 
Metal backed 
Fluorescent colour 
Useful screen area 

7.0 pF 
4.0 pF 

250 pF 

White 
see drawing on page D4 

FOCUSING 
Electrostatic 
The range of focus voltage shown in `Operating conditions' results in opti-
mum overall focus at a beam current of 50µA. 

DEFLECTION 
Double magnetic 
The spread in the cone length carp be obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour 
is in accordance with the reference line gauge shown on page D3. 
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AW21-II TELEVISION TUBE 

REFERENCE LINE GAUGE See page D5 

RASTER CENTRING 
See notes under this heading in `General operational recommendations —
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 
The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the 
base shell will fall within a circle of 40mm which is centred upon the 
perpendicular from the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the 
glass base due to bending of the base pins whilst handling the tube. 

It is advisable to keep this pin protector on the base until it can be replaced 
by the socket after installation of the tube in any equipment. 

OPERATING CONDITIONS 
Vat+a4 12 kV 

Vaa (focus electrode control range) 0 to 400 V 
Vai 400 V 

tVg for visual extinction of focused raster —32 to —69 V 
tVk for visual extinction of focused raster 29 to 62 V 

tFor grid modulation all voltages are measured with respect to the cathode; 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW21-II 

ABSOLUTE MAXIMUM RATINGS 
Va2.ba4 max. 16 kV 
Vaz-iaa min. 8.0 kV 

+Vas max. 1.0 kV 
-Va3 max. 500 V 

Val max. 800 V 
vaiink> min. 300 V 

**-vgtnk> max. 400 V 
*-Vg max. 180 V 
+Vg max. 0 V 
+vgcnk) max. 2.0 V 
± las max. 25 µA 
± lai max. 15 µA 

Rat max. 1.0 MS2 
Rai max. 3.0 MS2 
Vh—k 

Cathode positive 
d.c. max. 80 V 
pk. max. 130 V 

Cathode negative 
d.c. max. 80 V 
pk. max. 130 V 

Rh_k max. 1.0 MS2 
Zk_e max. (f=50c/s) 100 kS2 
Rg—k max. 1.5 MS2 
Zg- k max. (f=50c/s) 500 kS2 

*The d.c. value of bias must not bE; such as to allow the grid to become 
positive with respect to the cathodce, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to 
+1V. The maximum positive excursion of the video signal must not 
exceed +2V and at this voltage thie grid current may be expected to be 
approximately 2mA. 

**Maximum pulse duration 22% of a cycle with a maximum of 1.Sms. 
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AW21-II TELEVISION TUBE 
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TELEVISION TUBE AW21-II 
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AW21-II TELEVISION TUBE 

Section Nominal height 
above reference 
line (mm) 

Major 

(mm) 

Minor 

(mm) 

Diagonal 

(mm) 
AA 14.3 Circle 87.4mm dia 
BB 38.5 151 139 158 

53.3 185 154 198 
~C 
p 70.3 206 160 221 

Minor 

DD 

CC 

BB 

AA 

Ref line 

AA BB 

Diagonal 

CC DD 
Major 

o+ 
r~ 

v 
+i 
O 
O 

M 

~ ~  — 
v ~  _ ~ z 

Contours in this region determined 
~ by the reference line gauge 
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TELEVISI®N TUBE AW21-I I 

8912 
AW21 I I 

Grid modulation 
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AW21-II TELEVISION TUBE 
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TELEVISION TUBE AW21-II 
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AW 21-I I TELEVISION TUBE 
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TELEVISION TUBE 
Direct viewing television tube with 19tH. diagonal 
metal-backed rectangular grey glass screen. This 
tube is electrostatically focused and has a 110° deflection angle. An ion trap magnet 
is not required. 

AW47-90 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES, w,hiFh_ precede this 
section of the handbook. 

HEATER 
Suitable for series or parallel operation. 

Vh

Ih

The limits of heater voltage and curre 
operational recommendations—cathode ra 

Note—(applies to series operation onl 
not exceed 9.5Vr.~,,s, when the supply i 
series heater chain a current limiting device ma 
to ensure that this voltage is not ex 

EXTERNAL CONDUCTIVE COAI'IN 
This tube has an external cond 
and the capacitance of this to the 
for the e.h.t. supply. The tub 
of the cone opposite the final 
used for making contact to the 

CAPACITANCES 
cg-au 
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accordance with JETEC gauge 126. 
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AW47-90 TELEVISION TUBE 

REFERENCE LINE GAUGE 

JETEC 126. For details see 'General operational recommendations—
cathode ray tubes.' 

RASTER CENTRING 

See noes under this heading in 'General operational recommendations—
cathode ray tubes.' 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring field 
from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the 
base shell will fall within a circle of 45mm which is centred upon the 
perpendicular from the centre of the face. 

This tube is fatted with a pin protector in order to avoid damage to the glass 
base due to bending of the base pins whilst handling the tube. 

It is advisable to keep this din protector on the base until it can be replaced 
by the socket after installation of the tube in an equipment. 

TYPICAL OPERATING CONDITIONS 

V;,~:,} 16 kV 

V;,:; {focus electrode control range) 0 to 400 V 

V;,1 400 V 

tV~ for visual extinction of focused raster —38 to —94 V 

j-V~; for visual extinction of focused raster 36 to 78 V 

j-For grid modulation all voltages are measured with respect to the cathode: 
for cathode modulation, all voltages are measured with respect to the grid. 

~1 
  Mullard  
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TELEVISIQN TUBE AW47-90 

LIMITING VALUES (design centre ratings) 
$Va2+a4 max. 18 kV 

Vaz+a4 min. 13 kV 
+Va3 max. 1.0 kV 

—Va3 max. 500 V 
Val max. 500 V 
Val min. 200 V 

**—Vgipk~ max. 400 V 
*—Vg max. 150 V 
± laa max. 25 µA 
± lal max. 15 µA 

~Vh-k 

Cathode positive 
d.c. max. 200 
pk max. 300 

Cathode negative 
d.c. max. 125 V 
pk max. 250 V 

R,, _k max. 1.0 MS2 
Zk. ~ max. (f=50c/s) 100 kS2 
Rr_ k max. 1.5 MSZ 
Z~._ k max. (f=50c/s) 500 kS2 

$Adequate precautions should be taken to ensure that the receiver is 
protected from damage which may be caused by a possible high voltage 
flashover within the cathode ray tube. 

**Maximum pulse duration 22% of a cycle with a maximum of 1.5ms. 

*The d.c. value of biaz must not be such az to allow the grid to become 
positive with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to 
-~1 V. The maximum positive excursion of the video signal must not exceed 
+2V and at this voltage the grid current may be expected to be approx-
imately 2mA. 

tl n order to avoid excessive hum the: a.c. component of Vh __k should be as low 
as possible (<20V r.,,,.y.). 
During awarming-up period not exceeding 45s, vh k(pk) max. (cathode 
positive) is allowed to rise to 410V. 

WEIGHT 

Tube alone 

V 

V 

f 7 kg 
115 Ib 

WARNING 
X-ray shielding is advisable to give protection against possible danger of 
personal injury arising from prolonged exposure at close range to this tube 
when operated above 16 kV. 
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AW47-90 TELEVISION TUBE 
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TELEVISION TUBE 
Direct viewing television tube with 19in diagonal 
metal-backed grey glass screen. This tube is 
electrostatically focused and has a 110' deflection 
angle. An ion trap magnet is not required. 

AW47-91 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS —CATHODE FLAY TUBES, which precede this 
section of the handbook. 

HEATER 

Suitable for series or parallel operati~~n. 

Vll

11, 

6.3 v 

300 mA 

The limits of heater voltage and current are contained in `General opera-
,,—. tional recommendations —cathode nay tubes'. 

Note—(applies to series operation only). The surge heater voltage must 
not exceed 9.5Vr,m,s. when the supply is switched on. When used in a series 
heater chain a current limiting devi<:e may be necessary in the circuit to 
ensure that this voltage is not exceeded. 

,.-. 

EXTERNAL CONDUCTIVE COATIPJG 

This tube has an external conductive coating, M, which must be earthed and 
the capacitance of this to the final anode is used to provide smoothing for 
the e.h.t. supply. The tube marking and warning labels are on the side of 
the cone opposite the final anode connector and this side should not be 
used for making contact to the external conductive coating. 

CAPACITANCES 

SCREEN 

Cg_all 

~k—all 

~a2+a4—ht 

6.0 pF 

4.0 pF 

1150 pF 

Metal backed 

Fluorescent colour White 

Light transmission 75 °io

Useful screen area See drawings on pages D4 and D7 

FOCUSING 

Electrostatic 

The range of focus voltage shown in `1•yp~cal operating conditions' results in 
optimum overall focus at a beam current of 100µA. 

  Mullard l  
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AW47-91 TELEVISION TUBE 

DEFLECTION 

Double magnetic 

The spread in the cone length can be obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour 
is in accordance with 1ETEC gauge 126. 

REFERENCE LINE GAUGE 

JETEC 126. For details see 'General operational recommendations —cathode 
ray tubes'. 

RASTER CENTRING 

See notes under this heading in 'General operational recommendations —
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 
Maximum distance of centre of centring field 

from reference line 57 mm 
Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle of 40mm which is centred upon the perpendicu-f—
lar from the centre of the face. 
This tube is fitted with a pin protector in order to avoid damage to the 
glass base due to bending of the base pins whilst handling the tube. 
It is advisable to keep this pin protector on the base until it can be replaced 
by the socket after installation of the tube in an equipment. 

TYPICAL OPERATING CONDITIONS 

Vaz+a4 

16 kV 

Vas 

(focus electrode control range) 0 to 400 V 

Val 

400 V 
j-Vg for visual extinction of focused raster —40 to —77 VF 
tVk for visual extinction of focused raster 36 to 66 VE—

tForgrid modulation all voltages are measured with respect to the cathode; 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW47-91 

DESIGN CENTRE RATINGS 

$Vaz+a4 max. 18 kV 

Vaz+aa min. 13 kV 
+Va3 max. 1.0 kV 

—Va3 max. 500 V 

*'-I-va3~ak~ max. 2.5 kVE—
Val max. 550 V 
v~l~Uk~ min. 400 V~ 

**—vg(pk) max. 400 V 
*—v~ max. 150 V 
± la3 max. 25 µA 
± lal max. 15 µA 

1•Vh-k 

Cathode positive 
d.c. max. 200 V 
pk max. 300 V 

Cathode negative 
d.c. max. 125 V 
pk max. 250 V 

Rh _ k max. 1.0 MS2 
Zl~_e max. (f = SOe~s) 100 kS2 
Re_k max. 1.5 MS2 
Zg_k max. (f = 50c~s) 500 kS2 

$Adequate precautions should be taken to ensure that the receiver is 
protected from damage which may be caused by a possible high voltage 
flashover within the cathode ray tube. 

**Maximum pulse duration 22% of a cycle with a maximum of 1.5ms. 

*The d.c. value of bias must not be such as to allow the grid to become 
positive with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to + 1 V. 
The maximum positive excursion of the video signal must not exceed +2V 
and at this voltage the grid current may be expected to be approximately 
2mA. 

tln order to avoid excessive hum the: a. c. component of Vh_ k should be as 
low as possible (<20V,.,n,,; ,). 

During swarming-up period not exceeding 45s, vh_k ~pk ~ max. (cathode 
positive) is allowed to rise to 410V. 

WARNING 

X-ray shielding is advisable to give protection against possible danger of 
personal injury arising from prolonged exposure at close range to this tube 
when operated above 16kV. 

WEIGHT 

Tube alone 

FEBRUARY 1962 ~~Mulls  rd 
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AW47-91 TELEVISION TUBE 
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TELEVISION TUBE ~~~~_80 
Direct viewing television tube with 21-in, mratal-
backed diagonal rectangular grey glass screen. 
This tube has electrostatic focusing 90' magnetic deflection and incorporates an ion tray. 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES, included in this 

volume of the handbook. 

HEATER 
Suitable for series or parallel operation 

Vr, 6.3 V 
I n 300 mA 

Note—(applies to series operation only). The surge heater voltage must 
not exceed 9.5Vr.m,~. when the supply is switched on. When used in a 
series heater chain a current limiting device may be necessary in the 
circuit to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATIING 
This tube has an external conductive coating, M, and the capacitance of 
this to the final anode may be used to provide smoothing for the e.h.t. 
supply. The tube marking and warning labels are on the side of the cone 
opposite the final anode connector and this side should not be used for 
making contact to the external conductive coating. 

CAPACITANCES 
e~—All 

ek--all 

7.0 pF 
4.0 pF 

1500 pF 

SCREEN 
Metal-backed 
Fluorescent colour white 
Light transmission 70 
Useful screen area See drawing on p. 3 

%o 

FOCUSING 
Electrostatic 
The range of focus voltage shown iri the curves results in optimum focus 
at the centre of the screen. An increase in focus voltage of 100 to 200V 
in the positive direction will give a greater uniformity of focus over the 
whole screen. 

DEFLECTION 
Double magnetic 

ION TRAP 
Ion trap magnet field intensity 63 co 78 G 

The space between a point 75mm from the reference line along the neck 
of the tube and the edge of the base: should be kept clear for the ion trap 
magnet. The direction of the field of the ion trap magnet should be such 
that the south pole is adjacent to tF~e spigot. The procedure for adjusting 
the ion trap magnet is given in the `General operational recommendations—
cathode ray tubes' preceding this section of the handbook. The ion trap 
magnet assembly should be earthed. 

REFERENCE LINE GAUGE 
See `General operational recommendations—cathode ray tubes'. 
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AW53-80 TELEVISION TUBE 
Direct viewing television tube with 21-in. metal-
backed diagonal rectangular grey glass screen. 

This tube has electrostatic focusing 90° magnetic deflection and incorporates anion trap. 

RASTER CENTRING 
See notes under this heading in 'General operational recommendations—
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 
Maximum distance of centre of centring 

field from reference line 75 mm 
Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 
The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the 
base shell will fall within a circle of 55mm which is centred upon the per-
pendicular from the centre of the face. 

TYPICAL OPERATING CONDITIONS 

Vaa+as 16 kV 
Vas-ai (focus electrode) See curves 
Va, 300 V 
Vg for cut-off —40 to —80 V 

LIMITING VALUES (design centre ratings) 
**Va3}~; max. 16 kV 
Vasia; min. 12 kV 

~Va2+a~ max. 500 V 
—Va2_a~ max. 500 V 
Val max. 500 V 
Val min. 200 V 

*—Vg max. 150 V 
laz+aa max. 10 uA 

tVh_x max. (cathode negative) 125 V 
tVn_k max. (cathode positive) 200 V 
$vh_ k irkl max. (cathode positive) 410 V 

Rh_ k max. See note § 
Max. al supply source impedance 1.5 MS2 
Ro_k max. 1.5 MS2 
Zg_ k max. (f 50c,'s) 500 kS2 

*The d.c. value of grid bias must not be allowed to become positive with 
respect to the cathode, except during the period immediately after 
switching the receiver on or off when it may be allowed to rise to +1 V. 
The maximum positive grid excursion of the video signal may reach 2V 
and at this voltage the grid current may be expected to be approximately 
2mA. 

**The product of Vaa _ a; and h (average value for the whole screen) must not 
exceed 6W. 

tln order to avoid excessive hum the a.c. component of Vb_ k should be as 
low as possible (<20Vr.m.s.)• 

$During awarming-up period not exceeding 45s. 

§When the heater is in a series chain, or earthed, Zk max. is 100kS2 where 
Z k is the 50c s impedance between earth and the cathode. When the heater 
is supplied from a separate transformer Rh_ k max. is 1.OMS2. 
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TELEVISION TUBE AW53-80 Direct viewing television tube with 21-in. mfttal-
backed diagonal rectangular grey glass screen. 
This tube has electrostatic focusing 90 magnetic deflection and incorporates an ion trap. 
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AW53-80 TELEVISION TUBE 
Direct viewing television tube with 21-in. metal-
6acked diagonal rectangular grey glass screen. 

This tube has electrostatic focusing 90° magnetic deflection and incorporates anion trap. 

2990 

90°

CIE - 

Reference line 
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)jE the tub¢ contour is 
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The mechanical design of the deflection coils is governed by the bulb shape at the 
junction of the neck and cone. The profile of the AW53-80 in this region is shown 
above. No production tube will impose more severe limitations on coil design 
than those given in the figure. 
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TELEVISION TUBE q~y53-88 girect viewing television tube with 21 in. diagonal 
rectangular metal-backed grey glass screen. This 
tube is electrostatically focused and has a 110' 

^ deflection angle. An ion trap magnet is not required. 

/ ` 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE R.AY TUBES, which precede this 
section of the handbook. 

HEATER 

Suitable for series or parallel operation. 
Vl, 6.3 V 
I l, 300 mA 

The limits of heater voltage and current are contained in 'General 
operational recommendations—cathode ray tubes'. 

Note—(applies to series operation only). The surge heater voltage must 
not exceed 9.5V, .m„~. when the supply is switched on. When used in a series 
heater chain a current limiting devi~:e may be necessary in the circuit to 
ensure that this voltage is not excee~~ed. 

EXTERNAL CONDUCTIVE COATIIVG 

This tube has an external conductive coating, M, which must be earthed, 
and the capacitance of this to the final anode is used to provide smoothing 
for the e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connector and this side should not be 
used for making contact to the external conductive coating. 

CAPACITANCES 

i 

CK_all 

tk all 

ca2+a4-M 

6.0 pF 
4.0 pF 

1850 pF 

SCREEN 
Metal backed 

Fluorescent colour White 
Light transmission (approx.) 75 
Useful screen area see drawing on page D4 

FOCUSING 

Electrostatic 

The range of focus voltage shown in 'operating conditions' results in 
optimum overall focus at a beam current of 100µA. 

DEFLECTION 

Double magnetic 

For timebase designs, the following spreads in the useful screen areaE—
should be considered. 

Min. Max. 
Picture height 382.5 388 mm 
Picture width 484 490 mm 
Picture diagonal 514.5 520 mm 

The spread in the cone length can tie obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour is in 
accordance with JETEC gauge 126. 

  Mullal~d  
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AW53-88 TELEVISION TUBE 

REFERENCE LINE GAUGE 

JETEC 126. For details see `General operational recommendations —
cathode ray tubes'. 

RASTER CENTRING 

See note under this heading in 'General operational recommendations —
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring field from 
reference line 57 mm 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness or shading of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle of 45mm which is centred upon the perpen- 
dicular from the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the 
glass base due to bending of the base pins whilst handling the tube. 

{t is advisable to keep this pin protector on the base until it can be replaced 
by the socket after installation of the tube in an equipment. 

OPERATING CONDITIONS 

Vat+a4 16 kV 

Va3 (focus electrode control range) 0 to 400 V 

Val 400 V 

tV~ for visual extinction of focused raster —38 to —94 V 

tV~; for visual extinction of focused raster 36 to 78 V 

tFor grid modulation, all voltages are measured with respect to the cathode: 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW53-88 

LIMITING VALUES (design centre ratings) 

Vaa+aa max. 16 kV 

Vat+aa min. 13 kV 

-} Va3 max. 1.0 kV 

-Va3 max. 500 V 

Va g max. 500 V 

Val min. 200 V 

**-vg(vkl max. 400 V E—

*-VR max. 150 V 
± taa max. 25 uA 
± lal max. 15 iAA 

~Vh- k E —

Cathode positive 
d.c. max. 200 V 

pk max. 300 V 

Cathode negative 

d.c. max. 125 V 
pk max. 250 V 

Rh _ k max. 1.0 MS2 

Zk _ P max. (f = SOc/s) 100 kit 

R~-k max. 1.5 MS2 

Z~_k max. (f = 50c/s) 500 kS2 

*The d.c. value of bias must not be such as to allow the grid to become 
positive with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to 
+1V. The maximum positive excursion of the video signal must not 
exceed +2V, and at this voltage the grid current may be expected to be 
approximately 2mA. 

tln order to avoid excessive hum the a.c. component of Vn _k should be as 
low as possible (<20V~.m.S.). 
During awarming-up period not exceeding 45s, vn kirks max. (cathode 
positive) is allowed to rise to 410V. 

**Maximum pulse duration 22°~ of a cycle with a maximum of 1.5ms. 

WEIGHT 

Tube alone 

AUGUST 1960 (1) 

10 kg 
22 Ib 

Pa`s D3 



AW53-88 TELEVISIOPI TUBE 
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TELEVISION TUBE 
Direct viewing television tube with 23in. diagonal 
rectangular metol-backed grey glass screen. 
This tube has electrostatic focusing and 110° 
magnetic deflection. 

AW59-90 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES, which precede this 
section of the handbook. 

HEATER 
Suitable for series or parallel operation 

VI, 6.3 V 
Ih 300 mA 

The limits of heater voltage and current are contained in `General opera-
tional recommendations—cathode ray tubes' 
Note—(applies to series operatiorn only). The surge heater voltage must 
not exceed 9.5Vr.n,,5, when the supply is switched on. When used in a 
series heater chain, a current limiting device may be necessary in the 
circuit, to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, which must be earthed, 
and the capacitance of this to the final anode is used to provide smoothing 
for the e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connector and this side should not be 
used for making contact to the external conductive coating. 

CAPACITANCES 

~g-alt 

~k—ail 

~a`L+a4—M 

6.0 pF 
4.0 pF 

1800 pF 

SCREEN 
Metal backed 
Fluorescent colour White 
Light transmission (approx.) 75 
Useful screen area see page D4 

o/ 

FOCUSING 
Electrostatic 
The range of focus voltage shown in 'Operating conditions' results in 
optimum overall focus at a beam current of 100i~A. 

DEFLECTION 
Double magnetic 
The spread in the cone length can be obtained from the outline drawing. 
The deflection coils should be designed so that their internal contour is 
in accordance with 1ETEC gauge 126. 
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AW59-90 TELEVISION TUBE 

REFERENCE LINE GAUGE 
JETEC 126. For details see 'General operational recommendations—
cathode ray tubes'. 

RASTER CENTRING 
See note under this heading in 'General operational recommendations- 
cathode ray tubes'. 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring 
field from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general 
reduction in brightness of the raster occurs. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the 
base shell will fall within a circle of 45mm diameter which is centred 
upon the perpendicular from the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the 
glass base due to bending of the base pins whilst handling the tube. 

It is advisable to keep this pin protector on the base until it tan be replaced 
by the socket after installation of the tube in any equipment. 

OPERATING CONDITIONS 
V;,2 ,;,.~ 16 kV 
V„:i (focus electrode control range) 0 to 400 V 
Vd, 400 V 

j-VK for visual extinction 
of focused raster —38 to —94 V 

j-V,t for visual extinction of 
focused raster 36 to 78 V 

tFor grid modulation, all voltages are measured with respect to the cathode; 
for cathode modulation, all voltages are measured with respect to the grid. 
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TELEVISION TUBE AW59-90 

LIMITING VALUES (design centre ratings) 
* *V„z+d.~ max. 18 kV E--

V„2;-,4 min. 13 kV 
+Va3 max. 1.0 kV 
— V,3 max. 500 V 

Vdl max. 500 V 
Vii min. 200 V 

*—vscvk) max. 400 V 
t— V6 max. 150 V 
± Ia;~ max. 25 iiA 
± Idl max. 15 ;~A 
$Vr~-a 

Cathode positive 
d.c. max 200 V 
pk max. 300 V 

Cathode negative 
d.c. max. 125 V 
pk max. 250 V 

Rh _k max. 1.0 M!! 
Zk _ e max. (f=50e's) 100 k!! 
RK _k max. 1.5 MS! 
Zg_k max. (f=50c/s) 500 kS2 

**Adequate precautions should be taken to ensure that the receiver isF 
protected from damage which may be caused by a possible high voltage 
flashover within the cathode ray tube. 

*Maximum pulse duration 22% of a cycle with a maximum of 1.5ms. 

tThe d.c. value of bias must not be: such as to allow the grid to become 
positive with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise to + 1 V. 
The maximum positive excursion of the video signal must not exceed 
+2V, and at this voltage the grid current may be expected to be approx-
imately 2mA. 

$In order to avoid excessive hum the a.c. component of V,,_ i; should be 
as low as possible (~__20V,,,,,.,,). 
During a warming up period not exceeding 45s. vr,_ r;rr , r;r max. (cathode 
positive) is allowed to rise to 410V, 

WARNING 
X-ray shielding is advisable to give protection against possible danger of 
personal injury arising from prolonged exposure at close range to this tube 
when operated above 16kV. 
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AW59-90 TELEVISION TUBE 

Se¢ d¢tall 'A•
520.5 ± 3~2 

240 
(R=1225) 

~L  .,,~ 
ii.,. 

~ E 
Ref. line 

Determined by 
the plane of the 
upper edge of the 
reference line 
gauge JETEC 126 
when the gauge 
is resting on the 
cone 

Allowable 
contact area End of closely 

controlled zone 

4' 9 min 

41913.2 -+~ 

Recessed 
cavity 
connector 
CT8 

a2~a4 

~~ ~~ 10° 
10° \ 

a2~a4 

a3 

al 

NP 

I 
BBH Base 

kh h 
All dimensions in mm 

~ Th¢ maximum value is determined by the reference line gouge 
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TELEVISION TUBE 

QUICK REFERENCE DATA 

AW59-9 I 

59 cm (23 in) direct viewing television tube with metal 

backed grey glass screen. 

Deflection 110 deg 

Focusing Electrostatic 

Light transmission 75 % 

,Overall length 36.7 cm 

This data should be read in conjunction with GENERAL OPERATIONAL 

RECOMMENDATIONS-CATHODE RAS' TUBES, which precede this section 

of the handbook. 

HEATER 

Suitable for series or parallel operation 

Vh 

Ih 

6,3 

300 

V 

mA 

The limits of heater voltage and current are contained in 'General Operational 

Recommendations -Cathode Ray Tubes'. 

Note - (applies to series operation only). The surge. heater voltage must not 

exceed 9.5 V r.m.s. when the supply is switched on. When used in a series 

heater chain, a current limiting device may be necessary in the circuit, to 

ensure that this voltage is not exceeded. 

OPERATING CONDITIONS 

V a2 + a4 18 kV 

Va3 (focus electrode control range) 0 to 400 V 

Val 400 V 

Vg for visual extinction of focused raster - 40 to - 77 V 

* Vk for visual extinction of focused raster 36 to 66 V 

* For cathode modulation, all voltages are measured with respect to the grid. 

SCREEN 

Metal backed 

Fluorescent colour 

AUGUST 1963 
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Light transmission (approx.) 

Useful screen area 

FOCUSING 

Electrostatic 

75 

see pages D5 and D7 

The range of focus voltages shown in "OPERATING CONDITIONS" results in 

optimum overall focus at a beam current of 100µA. 

DEFLECTION 

Double magnetic 

The deflection coils should be designed so that their internal contour is in 

accordance with JEDEC gauge 126, and should provide apull-back of 4 mm 

on a nominal tube. 

CAPACITANCES 

cg-all 6.0 pF 

ck-all 4.0 pF 

cat + a4 - M 2100 pF 

EXTERNAL CONDUCTIVE COATING 

This tube has an external conductive coating, M; which must be earthed, and 

the capacitance of this to the final anode is used fo provide smoothing for the 

e.h.t. supply. The tube marking and warning labels are on the side of the cone 

opposite the final anode connector and this side should not be used for making 

contact to the external conductive coating. 

RASTER CENTRING 

See note under this heading in "General Operational Recommendations -

Cathode Ray Tubes". 

Centring magnet field intensity 0 to 10 G 

Maximum distance of centre of centring 

field from reference line 57 mm 

Adjustment of the centring magnet should not be such that a general reduction 

in brightness of the raster occurs. 
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TELEVISION TUBE 

REFERENC LINE GAUGE 

AW59-9 I 

JEDEC 126, For details see 'General Operational Recommendations -Cathode 

Ray Tubes'. 

MOUNTING POSITION 

The tube socket should not be rigidly mounted but should have flexible leads 

and be allowed to move freely. The bottom circumference of the base shell 

will fall within a circle of 40 mm diameter which is centred upon the perpen-

dicular from the centre of the face. 

This tube is fitted with a pin protector in order to avoid damage to the glass 

base due to bending of the base pins whilst handing the tube. 

It is advisable to keep this pin protector on the base until it can be replaced 

by the socket after installation of the tube in any equipment. 

DESIGN CENTRE RATINGS 

* Va2 + a4 max. (at Ia2 + a4 = 0) 

Vat + a4 min. 

+Va3 max. 

- Va3 max. 

** +va3(pk) max. 

18 

13 

1.0 

500 

2.5 

Val max. 550 

val(pk) min. 400 

** - vg(pk) max. 400 

*** - Vg max. 150 

t Ia3 max. 25 

± Ial max. 5 

**** Vh-k 

Cathode positive 

d.c. max. 250 

pk max. 300 

Cathode negative 

d.c. max. 135 

pk max. 180 

Rh-k max. 1.0 

Zk-e max. (f = 50 c/s) 100 
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Rg-k max. 1.5 MS2 

Zg-k max. (f = 50 c/s) 500 142 

Adequate precautions should be taken to ensure that the receiver is 

protected from damage which may be caused by a possible high voltage 

flashover within the cathode ray tube. 

Maximum pulse duration 22 % of a cycle with a maximum of 1.5 ms. 

:>* 

*.*r 

The d.c. value of bias must not be such as to allow the grid to become 

positive with respect to the cathode, except during the period immediately 

after switching the receiver on or off when it may be allowed to rise to 

+ 1 V, To ensure long life of the tube it is advisable to limit the positive 

excursion of the video signal to + 5 V (pk) max. This may be achieved 

automatically by the series connection of a lOkSl resistor. 

In order to avoid excessive hum the a.c. component of Vh-k should be as 

low as possible (<20 Vr.m.s.). 

During a warming up period not exceeding 15 secs, vh-k(pk) max, 

(cathode positive) is allowed to rise to 410V. 

WARNING 

X-ray shielding is advisable to give protection against possible danger of 

personal injury arising from prolonged exposure at close range to this 

tube when operated above 16 kV. 
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TELEVISION TUBE AW59-9 I 

5¢e d¢tall •A•
  520.5 ± 3.2 

240 
(R =1225) 

IIR 

geslis~g ' - 

Determined by 
the plan¢ of the 
upper edge of the 
reference line 
gauge JEDEC 126 
when the gauge 
is resting on the 
cone. 

~~_ 
~ ~~~~~--

27.8 
min 

Allowable 
contact area End of closely 

controlled zone 

i 
m 
R 

a 
N 

1 

419±3.2 

700R 

Recessed 
cavity 
connector 
CT8 

140 
*10 

a2+a4 

a3 
a1 

kh h 
All dimensions in mm lea3zl

+,~ Th¢ maximum value is determined by the referent¢ Tine gauge 
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3°-~ 

Mould match lin¢ 

240 

1225R 

525R 

I

I 

+! ~+-- 51.4 

68.57—III ~- 

Ext¢rnal screen radii 

700R 

Radii mould match lin¢ 

All dim¢nsions in mm 
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OSCILLOSCOPE TUI~ES D13-19 

QUICK REFERENCE DATA 

Sin diameter, flat-faced precision oscilloscopetube withhelical p.d.a. 
and side connections to the x and y plates. This tube is suitable for 
high quality wide band oscilloscopes. 

Final anode voltage (p.d.a.) 10 kV 

Display area (at Va4 =6Va3) 6.0x10 cm 

Deflection factor y. 10.9 V/em 

Deflection Factor x 30 V/cm 

BE 
GH 
GM 
GP 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS -CATHODE RAY TUBES. 

HEATER 

Suitable for parallel operation only 

Vh

Ih

6.3 

300 

V 

mA 

OPERATING CONDITIONS 

Beam forming 

Final anode+luminescent screen Va4 10 kV 

Astigmatism control electrode Va3 1670185 V 

Focus electrode Vat 320 to 500 V 

First accelerator Val 1670 V 

Geometry control electrode Vs2 16701170 V 

Deflection plate shield Vsl 1670f 85 V 

Control grid (for visual cut-off) V 
g 

-53 to -82 V 

Raster distortion 

A graticule, consisting of concentric rectangles 10 x 6.Ocm and 
9.81 x 5.82cmisalignedwiththeelectricalx-axis of the tube. The edges 
of a raster will fall between these rectangles, with optimum correction 
potentials applied. 
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Line width (GH screen) 

V 
a4 

Va3 

Val 
It

*Line width 

10 kV 

1.67 kV 

1.67 kV 

10 µA ~'~ 

0.4 mm 

*Measured by the shrinking raster method in the centre of the screen 

DEFLECTION 

Double electrostatic 

Mean y-plate voltage V mean 1.67 kV 
Y 

Mean x-plate voltage V mean 1.67 kV 
x 

Vertical deflection factor S 9.5 to 12.4 V/cm 
Y 

Horizontal deflection factor S 27 to 33 V/cm 
x 

Angle between x and y traces 90 f 1 deg 

If use is made of the full deflection capabilities of the tube, the deflection 

plates will intercept part of the electron beam near the edge of the scan. 
Therefore a low impedance deflection plate drive is necessary. 
Both x and y plates are intended for symmetrical deflection. 

Linearity of deflection 

The sensitivity at a deflection of less than 75% of the useful scan will 

not differ from the sensitivity at a deflection of 25`70 of the useful scan 
by more than 2~0 . 

CORRECTION POTENTIAL RANGES 

Astigmatism control range Va3 1.58 to 1.76 kV 

Geometry control range Vs2 1.5 to 1.84 kV 

SCREEN 

Phosphor BE GH GM GP 

Fluorescent colour blue green purplish bluish 

blue green 

Phosphorescent colour blue green yellowish green 

green 

Persistence medium medium long medium 
short short short 

Minimum useful screen diameter 11.4 cm 

Minimum useful scan (at 
Va4=6Va3) 

yl-y2 

xl-x2 10 cm 

The useful scan may be shifted vertically to a maximum of 3.Omm with 
respect to the geometric centre of the tube face. 
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BE 

OSCILLOSCOPE TUBES D13-19GM 
GP 

~~ 

RATINGS (ABSOLUTE MAXIMUM SYSTEM) 

Va4 
max. (p.d.a.) 12 kV 

Va4 min. 6.0 kV 

Va3 max. 2.1 kV 

Va3 min, 1.0 kV 

Ratio 
Va4/Va3 

max. 6.0 

Vat max. 1.5 kV 

Val max. 2.1 kV 

Val min. 1.0 kV 

Vs2 max. 2.2 kV 

Vsl 
max. 2.1 kV 

-V max. 200 V 
g 

+V max. 0 V 
g 

+vg(pk) max. 2.0 V 

v max. 500 V 
x-a3 (pk) 

°y-a3(pk) max, 500 V 

Ik(av,) 
max, 300 µA 

Vh-k 
Cathode positive 

d.c. max. 200 V 

pk max. 300 V 

Cathode negative 

d. c. max. 125 V 

pk max. 250 V 

R max. 1.5 MS2 
g-k 

Ry 
a3 

max. 1,0 MS2 

R max. 1.0 MSl 
x-a3 

-Ia2 max. 15 µA 

+Ia2 
max. 10 µA 

pt max. 3.0 mW/cm2

~~ HELIX RESISTANCE 

Minimum post deflection helix resistance 200 MS2 

SEPTEMBER 1967 
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CAPACITANCES (measured on three terminal capacitance bridge) 

High potential Low potential Earthed Capacitance (pF) 

k all - 3.5 

g all - 6.0 

xl all x2 3.0 

x2 all xl 3.0 

yl all y2 3.0 

y2 all yl 3.0 

xl x2 all 1.9 

yl y2 all 1.0 

EQUIPMENT DESIGN RANGE 

Focusing voltage Vat 190 to 300 V/kV of 
Va3 

Grid cut-off voltage V 
g 

-32 to X19 V/kV of 
Val 

Deflection factor 
(Va4-6Va3) 

Vertical Sy 5.7 to 7,4 V/cm/kV of 
Va3 

Horizontal Sx 16 to 20 V/em/kV of 
Va3 

MOUNTING POSITION 

The tube should not be supported by the base alone and under no circumstances 
should the socket be allowed to support the tube. 

WEIGHT 

Tube alone (approx.) 910 g 

ACCESSORIES 

Socket ~ 5914/20 

Final accelerator contact connector (CT8) 55563 

Side contact connector 55561 

Mu-metal shield 55551 
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OSCILLOSCOPE TUBES 

a2 

C 

9 

IC al 

NP a3 

~6 7 S g0 

~5 1OO 

(~ 4 ~ 11 Qo 

O 3 12O 

O 2 1 1413•

0 
k NP 

h h 

C 

si

IC 

Straight part  j  ~— ~ 33 ± i 5 
of tube ~~ 

B14ABas¢ 

As viewed from base end 

a4 to x trace 

Ot5°

} 
22 

The length of 
¢ach connector 
is 5~O,dia.1.O 

y trace 

x 
z 

19.7 
max 

I l lul l l 

58•.--~ f max 

BF 

D13-19GM 
GP 

C av rty 
connector type CT$ 

297 261 
t3O f5O 

All dimensions in mm 

77°f 10°

447 
f 50 

x trot¢ 

Orientation of axes of d¢fl¢ction as vi¢wed from scr¢en ¢nd 
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BE 

OSCILLOSCOPE TUIBES D 13-Z I GM 
GP 

QUICK REFERENCE DATA 

5indiameter, flat-faced precision oscilloscope tube with helicalp.d.a. 
and side connections to the x and y plates. This tube is suitable for 
high quality wide band oscilloscopes. 

Final anode voltage (p.d.a.) 10 kV 

Display area (at Va4 =6Va3) 4x10 cm 

Deflection factory 6.4 V/cm 

Deflection factor x 30 V/cm 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS -CATHODE RAY TUBES. 

HEATER 

Suitable for parallel operation only 

Vh

OPERATING CONDITIONS 

6.3 V 

300 mA 

Beam forming 

Finai anode +luminescent screen Va4 10 kV 

Astigmatism control electrode Va3 1670185 V 

Focus electrode Vat 320to 500 V 

First accelerator Val 1670 V 

Geometry control electrode Vs2 16701170 V 

Deflection plate shield 
Vsl 

1670185 V 

Control grid (for visual cut-off) V -50 to -80 
g 

V 

Raster distortion 

A graticule, consisting of concentric rectangles 10 x4cm and 9.88 x3.9em 
is aligned with the electrical x-axis of the tube. The edges of a raster 
will fall between these rectangles, with optimum correction potentials 
applied. 

SEPTEMBER 1967 ullarid 
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Line width (GH screen) 

V 
a4 

V 
a3 

Val 

It

*Line width 

10 kV 

1.67 kV 

1.67 kV 

10 µA 

0.4 mm 

*Measured bye the shrinking raster method in the centre of the screen. 

DE FLE C'iTON 

Double electrostatic 

Mean y-plate voltage V mean 1.67 kV 
Y 

Mean x-plate voltage V mean 1.67 kV 
x 

Vertical deflection factor S 5.7 to 7.1 V/cm 
Y 

Horizontal deflection factor S 27 to 33 V/cm 
x 

If use is made of the full deflection capabilities of the tube, the deflection 

plates will intercept part of tY.e electron beam near the edge of the scan. 

Therefore a low impedance deflection plate drive is necessary. 

Both x and y plates are intended for symmetrical deflection. 

Linearity of deflection 

The sensitivity at a deflection of less than 75% of the useful scan will 

not differ from the sensitivity at a deflection of 25% of the useful scan 

by more than 1.5% horizontally and 1.0% vertically. 

CORRECTION POTENTIAL RANGES 

Astigmatism control range Va3 1.59 to 1.75 kV 

Geometry control range Vs2 1.5 to 1.84 kV 

Linearity of vertical deflection Vsl  1.59 to 1.75 kV 
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BE 

OSCILLOSCOPE TUIBES D13-21 GM 
GP 

SCREEN 

Phosphor BE CH GM GP 

Fluorescent colour blue green purplish bluish 

-blue green 

Phosphorescent colour blue green yellow -green green 

Persistence medium medium long medium 
short short short 

Minimum useful screen diameter 11.4 cm 

Minimum useful scan (at 
Va4-6Va3) 

yl-y2 4.0 cm 

xl-x2 10 cm 

The useful scan may be shifted vertically to a maximum of 3.Omm with 
respect to the geometric centre of the tube face.. 

RATINGS (ABSOLUTE MAXIMUM SYSTEM) 

Va4 max. (p.d.a.) 

Va4 min. 

Va3 max. 

Va3 min. 

Ratio 
Va4~Va3 ' 

Vat max. 

Val 
max. 

Val min. 

Vs2 max. 

Vsl  max. 

-V max, 
g 

+V max. 
g 

-Wg(pk) 
max. 

vx-a3(pk) ' 

v max. 
y-a3 (pk) 

Ik(av) max. 

12 kV 

6.0 kV 

2.1 kV 

1.0 kV 

6.0 

1.5 kV 

2:1 kV 

1.0 kV 

2.2 kV 

2.1 kV 

200 V 

0 V 

2.0 V 

500 V 

500 V 

300 µA 
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Vh-k 
Cathode positive 

d.c. max. 200 V 

pk max. 300 V 

Cathode negative 

d.c. max. 125 V 

pk max. 250 V 

R max. 1.5 MS2 
g-k 

Ry-a3 
max. 1.0 MS2 

R max. 1.0 MSl 
x-a3 

-Ia2 max. 15 µA 

+I max. 10 µA 
a2 

pt max. 3. 0 mW/cm2

HELIX RESISTANCE 

Minimum post deflection helix resistance 200 MSE 

CAPACITANCES (measured on three terminal capacitance bridge) 

High potential Low potential Earthed Capacitance (pF) 

k all 

g all 

xl all 

x2 all 

yl all 

y2 all 

xl x2 

yl y2 

3.5 

6.0 

x2 2.8 

xl 2.8 

y2 2.8 

yl 2.8 

all 1.9 

all 1.5 

EQUIPMENT DESIGN RANGE 

Focusing voltage Vat 190 to 300 V/kV of 
Va3 

Grid cut-off voltage Vg -30 to -48 V/kV of 
Val 

Deflection factor 
(Va4-6Va3) 

Vertical y 3.4 to 4.25 V/cm/kV of 
Va3 

Horizontal x 16.2 to 19.8 V/em/kV of 
Va3 
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BE 

OSCILLOSCOPE TUBES D 13-21 GM 
GP 

MOUNTING POSITION ~Y 

The tube should notbe supportedby the base alone and under no circumstances 

should the socket be allowed to support the tube. 

WEIGHT 

~~ 

~\ 

Tube alone (approx. ) 910 g 

ACCESSORIES 

Socket 5914/20 

Final accelerator contact connector (CTS) 55563 

Side contact connector 55561 

Mu-metal shield 55551 
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a 

IC 

i 133 zis 
Straight part ~—~ 

of tube 

22 

aq 

YI 

x2 

Y2 
aita3 

k h h 

IC ai 

NP _  a3 

NP 

h h 

014A Base 
As viewed from base end 

C 

s~ The length Of 
each connector 

IC i5 5~0, dia.1~0 

/~ 2 
45° 

s 

y1 _ x1 

x 

58.1 
max. 

y trace 

35 z3 

aq Cavrty 
connector type CT8 

261±s 

297:3 

463±5 

s2

19 7max. 

All dimensions in mm 

x1 x2 77°t 10°

a4 

y2 ~~a4 to x trace 

Ot5°

Orientation of axes of deflection as viewed 
from screen end 
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TELEVISION TUBE MW43-69Z Direct viewing television tube with 17-in. 
diagonal rectangular metal-backed grey-glass 
screen. This tube has magnetic focusing and 70' magnetic deflection. 

~~ 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS —CATHODE RAY TUBES 

HEATER 
Suitable for series or parallel operation. 

V❑ 6.3 V 
I n 300 mA 

Note: (applies to series operation only). The surge heater voltage 
must not exceed 9.5V,.,m,z. when the supply is switched on. When 
used in a series heater chain a current limiting device may be 
necessary in the circuit to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, and the capacitance 
of this to the final anode may be used to provide smoothing for the 
e.h.t. supply. The tube marking and warning labels are on the side 
of the cone opposite the final anode connector and this side should 
not be used for making contact to the external conductive coating, 

CAPACITANCES 
cg-all 

~k_all 

~k+a2-ell 

Ca3-)1 

SCREEN 

<8 pF 
<6 pF 

<11 pF 
1100 pF 

Metal-backed 
Fluorescent colour White 
Light transmission 66 
Useful screen area See drawing on p. 3 

FOCUSING 
Magnetic 

~\ DEFLECTION 
Double magnetic 

~~ 

ION TRAP 
This tube does not use an external ion trap magnet. When used 
as a replacement for ion trap types, the ion trap magnet and any 
lead connected to it should be discarded. 

REFERENCE LINE GAUGE 
See `General operational recommendations—cathode ray tubes'. 

MOUNTING POSITION Any 
The tube socket should not be rigidly mounted but should have 
flexible leads and be allowed to move freely. The bottom circum-
ference of the base shell will fall within a circle having a diameter 
of 55mm which is centred upon the perpendicular from the centre 
of the face. 
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MW43-69Z TELEVISION TUBE 

PREFOCUSI NG 
The spot size and uniformity of focus depend upon Va3. At Vat zero 
or negative with respect to cathode the spot size at the centre of the 
screen and the width of the electron beam are such that optimum 
uniformity of focus is obtained over the whole screen. If Vaz is 
increased, the spot size at the centre of the screen is reduced but 
the width of the electron beam is increased, resulting in inferior 
focus at the edges of the screen. 
With increased Vat, the power of the external focusing magnet has 
to be increased. 

TYPICAL OPERATING CONDITIONS 

Va3 14 kY 
Vat 0 V 
Va, 300 V 

*Vg for cuc-off —40 to ~6 V 

LIMITING VALUES (Design centre ratings) 
**Va3 max. 16 kV 

Va3 min. 10 kV 
Vaz max. 410 V 
Van min. —100 V 
Va, max. 410 V 
V.1 min. 200 V 

*—Ve max. 150 V 
?Ve_x max. (cathode negative) 125 V 
'Vn_k max. (cathode positive) 200 V 

ftvn_kin~i max. (cathode positive) 410 V 
Rg_ k max. 1.5 Mfg 
Zq-k max. (f=50Hz) 500 kf2 
Rn_k max. See note § 
Max. al supply source impedance 1.5 Mfg 
Max. a Z supply source impedance 1.5 Mfg 

*The d.c. value of grid bias must not be allowed to become positive 
with respect to the cathode, except during the period immediately 
after switching the receiver on or off when it may be allowed to rise 
to --1V. The maximum positive grid excursion of the video signal 
may reach 2V and at this voltage the grid current may be expected 
to be approximately 2mA. 

**The product of Vae and I~ (average value for the whole screen) must 
not exceed 6W. 

+In order to avoid excessive hum the a.c. component of Vh_ k should be 
as low as possible (<20V~.m.e.). 

ttDuring a warming-up period not exceeding 45 sec. 

§When the heater is in a series chain, or earthed, Z k max. is 100kS2 
where Z,; is the 50Hz impedance between earth and the cathode. 
When the heater is supplied from a separate transformer R~, k max 
is 1.OM!!. 

WEIGHT Tube alone 

AUGUST 1967 

7.5 kg 
17 Ib 
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TELEVISION TUBE MW43-80Z Direct viewing television tube with 17-in. 
diagonal rectangular metal-backed grey-glass 
screen. This tube has magnetic focusing and 90' magnetic deflection. 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES 

HEATER 
Suitable for series or parallel operation 

VF. 
I1. 

6.3 V 
300 mA 

The limits of heater voltage and current are contained in 'General opera-
tional recommendations—cathode ray tubes'. 

Note (applies to series operation only)—The surge heater voltage must 
not exceed 9.5V,.,,,.,, when the supply is switched on. When used in a 
series heater chain a current limiting device may be necessary in the 
circuit to ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating, M, and the capacitance of 
this to the final anode may be used to provide smoothing for the e.h.t. 
supply. The tube marking and warning labels are on the side of the cone 
opposite the final anode connector and this side should not be used for 
making contact to the external conductive coating. 

CAPACITANCES 

~g—al l 

~k--all 

~k+a2—all 

~a3-1.1 

SCREEN 
Metal backed 
Fluorescent colour 
Light transmission 
Useful screen area 

FOCUSING 
Magnetic 

<8.0 pF 
<5.0 pF 

<11 pF 
1200 pF 

white 
70 

see drawing on page D4 

DEFLECTION 
Double magnetic 

For timebase designs the following spreads in the useful screen area 
should be considered. 

Picture height 
Maximum 284 mm 
Minimum 273 mm 

Picture width 
Maximum 369 mm 
Minimum 362 mm 

Picture diagonal 
Maximum 400 mm 
Minimum 390 mm 

The spread in the cone length can be; obtained from the outline drawing. 
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MW43-80Z TELEVISION TUBE 

ION TRAP 
This tube does not use an external ion trap magnet. When used as a 
replacement for ion trap types, the ion trap magnet and any lead connected 
to it should be discarded. 

REFERENCE LINE GAUGE 

See 'General operational recommendations—cathode ray tubes'. 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bnrtom circumference of the base 
shell will fall within a circle having a diameter of 55mm which is centred 
upon the perpendicular from the centre of the face. 

PREFOCUSI NG 

The spot size and uniformity of focus depend upon V;,2 . At V;,2 zero or 
negative with respect to cathode the spot size at the centre of the screen 
and the width of the electron beam are such that optimum uniformity 
of focus is obtained over the whole screen. If V;,2 is increased, the spot 
size at the centre of the screen is reduced but the width of the electron 
beam is increased, resulting in inferior focus at the edges of the screen. 

With increased V;,~ , the power of the external focusing magnet has to be 
increased. 

OPERATING CONDITIONS 

V:~a 14 kV 
V;,z 0 V 
V,,, 300 V 
Vk for visual extinction of focused raster —40 to —86 V 
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TELEVISION TUBE MW43-80Z 

LIMITING VALUES (design centre ratings) 

**V83 max. 
Va3 min. 
Vet max. 

Vat min. 

Val max. 

Val min. 

*—Vg max. 

1•Vh—k 

Cathode positive 
d.c. max. 
pk max. 

Cathode negative 
d.c. max. 

pk max. 
Rh_k max. 
Zk_P max. (f = 50Hz) 
Rg_k max. 
Z g_k max. (f = 50Hz) 
Max. ai supply source impedance 
Max. a2 supply source impedance 

16 kV 
10 kV 

410 V 
—100 V 

410 V 

200 V 
150 V 

200 V 
300 V 

125 V 
250 V 

1.0 MS2 
100 kit 

1.5 Mil 

500 kit 

1.5 MS2 
1.5 MS2 

*The d.c. value of grid bias must not be allowed to become positive with 
respect to the cathode, except during the period immediately after switch-
ing the receiver on or off when it rr)ay be allowed to rise to -i-1V. The 
maximum positive grid excursion of the video signal may reach 2V and at 
this voltage the grid current may be expected to be approximately 2mA. 

**The product of Va3 and It (average value for the whole screen) must not 
exceed 6W. 

tln order to avoid excessive hum the a.c. component of Vh_k should be as 
low as possible (<20Vr,`a.s.)• 
During swarming-up period not exceeding 45s vh—kcpk) max. (cathode 
positive) is allowed to rise to 410V. 

WEIGHT 

Tube alone 6.4 kg 
X14 Ib 

AUGUST 1967 
Mullarcl 
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M W43-80Z TELEVISION TUBE 
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TELEVISION TUBE 

Direct-viewing television tube with 21-irt. 
diagonal rectangular metal-backed grey-glass 
screen having a 90' deflection angle. This tube 
incorporates an ion trap. 

M W 53-80 

This data should be read in conjunction with GENERAL OPERATIONAL 
RECOMMENDATIONS—CATHODE RAY TUBES, which precede this 
section of the handbook. 

HEATER 

Suitable for series or parallel operation. 

Yh

h. 
6.3 V 

300 mA 

The limits of heater voltage and current are contained in 'General opera-
tional recommendations—cathode ray tubes'. 

Note (applies to series operation only). The surge heater voltage must not 
exceed 9.5V,.,~,,5, when the supply is switched on. When used in a series 
heater chain a current limiting device may be necessary in the circuit to 
ensure that this voltage is not exceeded. 

EXTERNAL CONDUCTIVE COATING 

This tube has an external conductive coating, M, and the capacitance of 
this to the final anode may be used to provide smoothing for the e.h.t. 
supply. The tube marking and warning labels are on the side of the cone 
opposite the final anode connector and this side should not be used for 
making contact to the external coating. 

CAPACITANCES 

ca_,rr 7.0 pF 
ck-au 4.0 pFF 

ck+a2-all 9.0 pF 
ca3_~c 1500 pF 

SCREEN 

Metal backed 

Fluorescent colour white 
Light transmission 75 %F-
Useful screen area see drawing on page D4 

FOCUSING 

Magnetic 

DEFLECTION 

Double magnetic 

Mullard 
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MW53-80 TELEVISION TUBE 

MOUNTING POSITION Any 

The tube socket should not be rigidly mounted but should have flexible 
leads and be allowed to move freely. The bottom circumference of the base 
shell will fall within a circle having a diameter of 55mm which is centred 

upon the perpendicular from the centre of the face. 

ION TRAP 

Ion trap magnet field intensity 63 to 78 G 

The space between a point 112mm from the reference line along the neck 
of the tube and the edge of the base should be kept clear for the ion trap 
magnet. The direction of the field of the ion trap magnet should be such 
that the south pole is adjacent to the spigot. The procedure for adjusting 
the ion trap magnet is given in the `General operational recommendations—
cathode ray tubes' which precede this section of the handbook. 

The ion trap magnet assembly should be earthed. 

REFERENCE LINE GAUGE 

See 'General operational recommendations—cathode ray tubes'. 

PREFOCUSING 

The spot size and uniformity of focus depends upon Vat . At Vat zero or 
negative with respect to cathode, the spot size at the centre of the screen 
and the width of the electron beam are such that optimum uniformity 
of focus is obtained over the whole screen. If Vaz is increased, the spot 
size at the centre of the screen is reduced but the width of the electron 
beam is increased: resulting in inferior focus at the edge of the screen. 

With increased Vat ,the power of the external focusing magnet has to be 
increased. 

OPERATING CONDITIONS 

Va3 16 kV 
Ya2 0 V 
Val 300 V 

'~V~ for visual extinction of focused raster —40 to —80 V 
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TELEVISIOW TUBE MW53-80 

LIMITING VALUES (design centre ratings) 

tVa3 max. 18 kV 
Va3 min. 12 kY 
Vat max. 500 V 
Vat min. —100 V 
Val max. 500 V 
Vat min. 200 V 

*—Vg max. 150 V 

$Yh—k 

Cathode positive F--
d.c. max. 200 V 
pk max. 300 V 

Cathode negative 
d.c. max. 125 V 
pk max. 250 V 

Rn_k max. 1.0 Mi2E—
Zk . E max. (f = 50c~s) 100 kS2<--
R~ .k max. 1.5 MS2 
Zg . k max. (f = 50c/s) 500 kS2 
Max. at supply source impedance 1.5 MS2 
Max. a2 supply source impedance 1.5 MS2 

*The d.c. value of grid bias must not: be allowed to become positive with 
respect to the cathode, except during the period immediately after 
switching the receiver on or off when it may be allowed to rise to -{-1V. 
The maximum positive grid excursion of the video signal may reach 2V 
and at this voltage the grid current may be expected to be approximately 
2mA. 

tThe product of Vaa and I~ (average value for the whole screen) must not 
exceed 6.OW. 

$In order to avoid excessive hum the a.c. component of Vn_k should be asE—
low as possible (<20Vr.m.s.)• 

During awarming-up period not exceeding 45s, vn k~nx) max. (cathode 
positive) is allowed to rise to 410V. 

WEIGHT 

Tube alone 

Mullard 

11.25 kg 
25 Ib 
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M W 53-80 TELEVISION TUBE 
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