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SUBMINIATURE DIODE
A.F. PENTODE

Subminiature a.f. pentode, combined with a
single diode. suitable for battery operation.

DAF70

V,
I,

MOUNTING POSITION

FILA M EN T

cfJ A:

25

.:
Note-Direct soldered connectio~,the leads of t his valve must
be at least 5mm. from t he sea l andany'llending of the valve leads
must be at least 1.5mm. from th~

CAPACITANCES (m'~",:~:' ;'h "~d)

~:~~ /}!!!J
CHARACTERISTICS {}!]j !OJ

arg2 ~~Ig o

Vgl

~" ~
~

OPERATING CONDITIONS AS R.C. COUPLED A.F.

<:: ~:

~
' ~ * ~::

VOUl

r:
* Gr id resistor of following valve.

0.15 pF
2.0 pF
4.3 pF
0.1 pF

67.5 V
67.5 V
1.0 mA

250 fLA
o V

440 fLA/V
400 kQ
16

AMPLIFIER

67.5 V
1.0 MQ
4.7 MQ
3.3 MQ

73
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DAF70 SUBMINIATURE DIODE
A.F. PENTODE

Subminiature a.f. pentode. combined with a
single diode. suitable for battery operation.

OPERATING CONDITIONS AS CLASS " A" AMPLIFIER

V. 67.5 90 V

Vg 2 67.5 90 V

Vn -1 .8 -2.6 V

1' 10 1 400 600 [LA

Ig 210 1 85 135 [LA

Ra 150 150 kQ

Pout 10.5 20 mW

D tot 10 10 %

LIM ITING VAL UES )
v; max. 90 V

Vgz max. 90 V

Ik max. 1.3 mA

lad max. 250 [LA

9'3 -10·16
mm

o ,
1-.93 H·

N:~O:C
~o 92

B8D/F 80s<

L
No
.:..E
~

DAF70 656-2
I@I ------------
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SUBMINIATURE DIODE
A.F. PENTODE

Subminia ture a.f. pentode, combined with 0

single diode, suitoble for battery operation.

DAF70

(

2882 DAF70 10

(,l1A)

I

800

II I

I
I

600

I I

I I
II

II
400

II I I

~ / II
~

1/ / I
""f): 1; /II

",,0 to:, /
/

'0

"" 20 0.,
/ ".I

1/

/ 1/
/

V
V

I--- -- I--' 0

Vg1 (V) - 6 - 4 -2 0

AN O DE CURRENT PLOTTED AGA IN ST CO NTROL-GRID VOLTAGE
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DAF70 SUBMINIATURE DIODE
A.F. PEN T O DE

Subminiature a.f. pentode, combined with a
single diode, suitable for battery operation.

" > 1-1-

~ r
1-1- > 1-> --i- ~- > >'CD Itl '!' 0 0

~CD 6 I-t- 1-1- -N _.L.. N- MN T
I t- t- - ' _.L.. 1 ._ 1 -

0
CD

>
0
II
.yo

~
II

'jo
, N

I,!I' 0-o

I-L-I- >
gl- Itl

r'-
~I-

-o
IIOt- N

t-.- t- >'"

\ I
\ II 0

\ "<t

\ i
\ \

\ \
\

\
1\

1\
1\ 0

1\ 1\ 1\ 1\ N

I" \ \
\ 1\ 1\

I'\. 1\ 1\ \
I'\. \ \

I, I\.
t> r--. I\. 1\

..... r---" e-, I'\. 1\ \ \
I .- f- r--. \

0

H< 0 0 0 0 0 0
..s- o 0 0 0 0

Q CD -c "<t N

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

)

)

)
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SUBMINIATURE DIODE
A.F. PENTODE

Subminiature a.f. pentade, cambined with a
single d iode, suitable far battery operation.

DAF70

' a 2881 mDAF70 I 9m
(....0 ) (I' A) oAIv

Va v92 67 ·SV

4 800 400

' a

9m
I a -

3 600 30 0

2 40C 200

I 92 ;.1/-
I 200 10 0

0 0 10

V91 (v ) - 6 ·l - 2 0

ELECTRODE CUR RENTS, MUTU AL CO NDUCTANCE AND ANODE

IMPEDANCE PLOTT ED AG AINST CONTROL-G RID VOLTAGE

ISSUE 3 DAF70 656-5



DAF70 SUBMINIATURE DIODE
A.F. PENTODE

Subminiature a.f. pentode, combined with a
single diode, suitable for battery operation.

lad DAF70 2880
(J'A)

Diode sect ion

800

/

/

60 0

V

4 0 0
1/

1/

/
/

200

,,-
1/

0 ..-

0 2 4 6 Vad (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

(DIODE SECTION)

)

)
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VARIABLE-MU R.F. PENTODE

Variabfe-mu R.F. pentode for use as

a contro lled R.F. or f.F. amplifier.

FILAMENT
Th is valve is suitable for D.C. operation o nly.

VI
II

CAPACITANCES

DF33

1.4 V
0.05 A

< 0.007 fJ.fJ. F
3.8 fJ.fJ. F
9.5 fJ.fJ.F

TYPICAL OPERATING CONDITIONS AS CLASS " A " AMPLIFIER

v, 90 90 V
Vg 2 90 90 V
Vgr -4.0 0 V
t, 1.2 rnA
Ig 2 0.3 rnA
ra 1.5 M o
gm 5.0 750 llA/V

LIMIT ING VALUES

v; max.
Vg 2 max.

a g 91
92

a
92
91 f'-9 3

M

OCTAL BASE

110
110

30 m"'-j
MA"' ---l

~:::::....... I

V
V

ISSUE 2 OF33 1155-1



DF33 VARIABLE-M U R.F. PEN TODE

Varieble-mu R.F. pentode for use as

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

ltl'< lD l\J GO <t 0

- 3
... 6 6

)

' ~81ISSUE 2 DF33 1155-2



SUBMIN IATURE R.F. PENTODE

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

FILAMENT

Suitab le fo r d.c. operation only.

v,
Ir

MOUNTING POSITION

DF60

1.25 V
50 mA

Any

Note - Direct soldered connections to the leads of th is valve must
be at least 5mm fro m the se al and any bending of the valve leads mus t
be at least 1.5mm fro m t he se al.

CAPACITANCES

CHARACTERISTICS

Va
Vg 2

Vg 1

R..
la
IS 2

gm
ra
Vg 1 (gm=10fLAfV)
R ia (f=50Mcjs)
R,"

45
45
o
5.0
0.8

220
0.82
1.2

- 3.0

< 0.01
3.7
4.6

67.5
67.5
o
5.0
1.8

480
1.1
1.0

- 4.0
34.5

8.2

pF
pF
pF

V
V
V

Mfl
mA
fLA

mAN
Mfl

V
kfl
kfl

OPERATING CONDITIONS AS A FREQUENCY CHANGER

ISSUE 1

Va
Vg 2

Rg 1

I.
Ig 2

V ose (r.m.s . )

lS I

g c
gm(eff)
I"a

45
45

100
0.56

150
3.0

33
270
320

1.6

67.5 V
67.5 V

100 kfl
1.06 mA

300 IJ.A
4.0 V

40 fL A
320 IJ.AjV
400 IJ.AjV

1.46 Mfl

DF60 1056-1
I

J



DF60 SU BM IN IAT UR E R.F. PENTODE

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

)

LIMITI NG VALUES

v, max. 90 V

Vg 2 max. 67.5 V

Ik max. 4.0 mA

93 consi sts of tw o plc te s one bein9
connect ed to lead 3 and th e other
to lead 5

92 91

BSG/F Basil

Red dot

\ • '-""M H,g,

~
91 Q-=.J

f-,93,M f +,93

a

92

All dimen sions in mm

I
L

ISSUE 1 DF60 10S6·2
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SUBMINIATURE R.F. PENTODE

Submini ature sharp cut-off r.f. pentode
for use in battery-operated equipment.

DF60

3259 DF60
I o

(mAl

7

2 ·017

tt

7
1·5

I

II

'" 7
1·0

/f
'0

t 1/ rt",/1
t - I - I--

I--~ J
",0 t-I1-1-

'"

J
0 '5I

1/
I

I- 0

Vgl(V) 6 - 4 2 0

AN O DE CURREN T ' PLOTTED AGAINS T CO NT RO L-GRID VOLTAGE FOR
VARIOUS VALU ES OF AN O DE A ND SCREEN-GRID VOLTAGES

ISSUE 1 DF60 1056-3



DF60 SUBMINIATURE R.F. PENTODE

Subminiature sharp cut-off r.f. pentade
far use in battery-operated equipment.

)

)

DF60 1056-4

ANODE CURRENT PLOnED AGAINST ANO DE VOLTAGE W ITH
CONTROL-GRID VOLTA GE AS PARAMETER. Vg, = 45V

I@IISSUE 1

0 £-o
'" ~..,

>
0 > > >
h III 0 l(\

.ff
6 T II

0
III

II

II
II
II

II
II
I, 0-e

- >
0 III

'" ~ "II. ,
0 - '"~

[I

0

"
0

H

I

\
\ 0

\. \ '"
\ \

\
\

'\. \
\.

I q2 (Vq\ ~ OV) I
... .... I\.

"'" I'...
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SUBMINIATURE R.F. PENTODE

Submini ature sharp cut-off r.f. pentade
(or use in battery-operated equipment.

DF60

'a
(Mol

DF60 3261 I
(mA)
gm

(mAN)

1-2
10

'a

1-0

R91= 5Mn

0 -0

Rg,=5MO

9m 0 -6

0 -4

0 -2

Rgl= 5MO

1 92

0 0

VgM -4 -3 - 2 -I 0

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

V. =Vg 2= 4SV

ISSUE 1 DF60 1056·5



DF60 SUBMINIATURE R.F. PENTODE

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

-o ~'" 0

~ >

> > 1- 1-1-

~ - r- ~
> ~1-1- 1-1-1- '" 1-1- 0 1- 1-1-

~- 1-1-r- , I-I-r- T r-r- ~I-
N '-l-I

0
0

'"...

,--r- >
I- '"0 r'-

-c ,....- -e
u,

"0 I- '"I-r-I- ~

I
I 0
I '"

I

I

0
H 1\

In

'"
\ 1\

},
"- ",. I

1.92 \.\19\"'0\1) - r-... \
.~I...::r-f l 0

HI '" '" 0

AN O DE CU RRENT PLOTTED AGA IN ST AN O DE VOLTAGE WITH
CONTRO L-GRID VOLTAGE AS PARAMETER. Vg 2= 67.5V

)

L
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SUBMINIATURE R.F. PENTODE

Subminiature sharp cut-off r.i. pentode
for use in battery-operoted equipment.

DF60

,-

"

' a I I I OF60 I 3257 I
(Mol I I I I (mA)

I va - v92~67 - 5V I 9m
(mAN )

I

I a'a

4
1

2 - a

I

-- il -

3 I 1 - 5

R9 1 ~5Mn
I

~f;:
2

~,
i -o

- R91= 5Mn
-

I
I i\

i
I

I
I I 0 -5

1

R9,·5MO

I
I 92

I
V /f

a I
- a

V9,(V) -5 - 4 - 3 - 2 - I a

ANOD E CURR ENT, SCREEN-GRID CURREN T, MUTUA L CON DUCTANCE

AND A NO DE IMPEDANCE PLOTTED AGAINST CO NTROL-GRID VOLTAGE

Va =Vg 2=67.5V

ISSUE 1 DF60 1056-7



DF60 SUBMIN IATURE R.F. PENTODE

Subminiature sharp cut-off r.i. pentade
for use in battery-operated equipment.

I QI'Ig2
I I

DF60 32 65
191

(mA) I ( ~A)

9m(· II) 9c
(mAN)

Va ~ Vg2 =45V
(PAN)

'0
(Mn) R91~100kn

1/
/ ·6 4 0 0

' 0

-

r-,

12 300

V'

9c

II

0 ·8 20 0

'" 1 0

0 ·4 9m(tt ' ) 100

.,....

I-
1 92

-It- 1 91
...I-

0 I- 0

0 I 2 3 4 5 6 Vosc (Vr.m.s

PERFORMANCE AS A FREQU ENC Y CHA N GER. Va = Vg 2 = 4SV

)

)

)

L
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SUBMINIATURE R.F. PENTODE

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

DF60

(

10 ,192 I
DF60 I 3264

I 91
(mAl I (p A)

9m«Il ) I 9c
(mA/V) I Vo '"V92 = 67 ·SV

IjJA/V)
' Q

(MO) I
R91- IOOkfi

,

'a
1'6

I 'L
4 0 0

I
II I

9c

- ~

1·2 300

i I e
I

I I

I I I I
,

l
I

O·B 200
I

I'l. 9m« Il)
I

0 ·4
""i- 10 0

I 92

I
I 91

I

0 0

0 , 2 3 4 5 6 Vo,,(V,.m _)

PERFORMANCE AS A FREQUEN CY CHAN GER. Va =Vg 2=67.5V

ISSUE 1 DF60 1056-9
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DF60 SUBM INIATURE R.F. PENTODE

Subminiature sharp cut-aff r.(. pentode
(or use in battery-operated equipment.

Gin
(~~)

DF6Q 3258 9m Req . V91
(~ mho,) IfnA/V) (kil) (VI

Va iIII Vg2= 67-5V

12 5 7
I

1·25 50 -5

,

I 9 mT
I , ; +- ---. .

1---
- - - 1-10 0 6 ' -0 4 0 -4

I

,

I
,

75 5
- Gin (f - fOOMc /s)

0 ·7 5 30 -,
.- , ! - t - ; i

I-I
1-1 N - ci n

I

50 4
,

0 5 20 - 2

I I
I

I

,
Gin (l'cSO Mc/ s)

2 5 3
I Req 0 -25 10 -,

-+-r
,

, V9,

0 2 +- 0 0 0

0 0- 5 '-0 '-5 10 (mA)

INPUT CONDUCTANCE, EQUIVALENT NOISE RESISTANCE, INPUT

CAPACITY , CONTROL-GRID VO LTAGE AND MUTUAL CONDUCTANCE

PLOTTED AGAINST ANODE CUR RENT

)

)
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SUBMINIATURE
R.F. PEN T O DE

R.F. Pent ode for use in battery operated receivers.

FILAMENT

Suitable fo r d.c, operat ion only

VI
II

CAPACITA NCES

DF61

1.25 V
25 rnA

(
CHARACT ERI STICS

Va
Vg 2
Vg1

I.
Ig 2

gm
r.
[Lgl-g 2
Vgl (fo r 100 :1 red uctio n in gm)
Rl n (f= 50Mcls)
Roq

4S
45
o
0.8

200
750

1.4
21
-2.6

< 0.01
3.1
3.6

67.5
67.5
o
1.7

450
950

1.6
21
- 4.0
57
10

pF
pF
pF

V
V
V

rnA
[LA

[LA/V
MO

V
kO
kO

OPERATIN G CONDITIONS AS A FRE QUENCY CHANGER

V. 45 67.5 V
Vg2 45 67.5 V
R g,_ 1 100 100 kO
la 0.6 1.35 rnA
Ig2 140 400 [LA
Vosc(r .m .s o; 3.0 4.0 V
Ig, 30 30 [LA
g o 220 290 [LA/V
gm(eff) 300 450 [LA/V
ra 1.4 2.0 MO

LIMIT I N G V A L U ES
v; max . 90 V
Vg2( b ) max. 90 V
Vg2 max . 67.5 V
Ik max . 2.5 mA
Vg, (lgj= + 0.3[LA) > 0 V

ISSUE 1 DF61 956-1



DF61 SUBMINIATURE
R.F. PENTODE

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

)

93 consists of tw o pla tes one bein9
connect ed to lead 3 and t he other
t o lead 5

f-, 93 ,M f+, 93

)

BSG/F Base

92 91

Red dot

\ c r-••M 1+,,,

~
91 ~

a

\
\,,-----

92

All dimensions in mm )

ISSUE 1 DF61 956-2



SUB M INIATURE
R.F. P EN T O DE DF61
R.F. Pentode for use in battery operated receivers.

(

2955 : DF61 I I± I c
(mAl

I

I

II 1·6
II

/
I

I
,/

1·2

I I

I

II

! ~

: .t 0 -8
1-1- -i

'0

1/ i /
I ::.{}I , f

u
I I

::." tt
0-4

j

I I II

J I

I I
l-

t- 0

V91(v ) - 6 - s 4 -3 - 2 -) 0

A NODE CURREN T PLOTTED AGAINST COi'JTROL·GR ID VOL TA GE

DF61 956·3ISSUE 1
----- - - - - - - - I4f§idI



DF61 SUBMINIATURE
R.F. PENTODE

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

)

:> > > -s- I _

2>-
~ -

III C> 0 ~ - >06 - II

>~
I I

~
1-

~
H

0
-o

0
III

0
~

>
III

:0 <t
u. II
0 N

~

0,.,

0
N

0
H

0

III
0
-o
N 0

'< 0 0 8 0 0
.... .3- 0 0 0

<Xl -c <t N

ANODE CURRENT PLOTTED AGAINST ANODE VOL TAGE. Va = 45V

)

)
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SUB MINIATURE
R.F. PENTODE

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

DF61

"e 2606 DF61 I 9m

(Mn) (PA) (VAN)

VO =V92=45V

8 800 1000

'e Ie

6 600 750

4 400 500

2 200 250

9m I 92

0 0 0

vS, (V) -3 -2 - j ~--

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE

AND ANODE RESISTANCE PLOTTED AGAINST CONTROL-GRID VOLTAG E

Va = Vg 2= 45V

ISSUE 1 DF61 956-5



DF61 SUBMINIATURE
R.F. PENTODE

R.F. Pentode for lise in battery operated rece ivers.

)

'<t ~
'"'" :J'N

0
0

> > > > >
0 ltl 9 '!' 0
II 0 I T N
:ff' I I

0

'"

>
'";0 ,:..

0'""- II
-o

a
N

:?

I

0
'<t

I

0
N

>
0
II

:7'
N

'"H
0

HI ~ ~ '" 0
6

)

)

)

D F61 956-6

ANODE CURRENT PLOTT ED AGAINST AN O DE VO LTAG E V.,=67.5V

I ~gl
ISSUE 1



SUBMINIATURE
R.F. PENTODE

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

DF61

'a 2607 OF61 I 9m
(Mn) (mA)(pA/V)

Vo = Vg2 = 61· SV

8.0 2.0 1000

6·0 1.5 750

9m

4·0 1.0 500

'a

I\.

I a I

2.0 0.5 250

In
1...-1

0 0 0

Vg r(V) 6 - 5 -4 - 3 2 - I 0

ANOD E CURRENT SCRE EN-G RID CURRENT. MUTUAL CO NDUCTANCE

AN D ANODE RESISTANCE PLOTTED AGAINST CONTROL-GRID VOLTA GE

Va =Vg, =67.SV

ISSUE 1 DF61 956-7



DF61 SUBMINIATURE
R.F. PENTODE

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

)

10 .192 290 0 DF 61 I I 9c 9", \.ff)

(mA) (~A/V) (mAN)

'0 Vo = Vgi ''''4 5 V
I 9 1

(Mn) (~A)Rg, - IOOkO

2·0 400 2-0

1·5 3 00 1-5

I
9,

"0 2 0 0 1-0

' 0

10
I

I
0 -5 I I 100 0 -5

I

9m(·1I)
1 91 ...

I I
-;- I

192

0 0 0

0 I 2 3 4 5 6 Voscryr.m.~

PERFORMANCE AS A FREQUENC Y CHANGER. Va = Vg 2= 45V

)

ISSUE 1 DF61 956-8
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SUBMINIATURE
R.F. PENTODE

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

DF61

(

(

' 0 29 '03 OF61 9c 9m(cl1j

(Mn) !.J.AN)(mAN)

Vo = v92= 67 ·SV
I 91 Ia, I 92
(pA) (mA)

R91= 100kn

4 400 2'0

9c

3 300 1·5

10

' 0

2 200 1- 0

gm(·l1)

.,.....
100 0-5I

I g2

19, ,

.J.-
0 0 0

0 I 2 3 4 5 6 Vosc(Vr.m.s

PERFORMANCE AS A FREQUENCY CHA NG ER. Va =Vg 2=67.5V

ISSUE 1 DF61 956-9



DF6 SUBMINIATURE
R.F. PENTODE

R.F. Pentode (or use in bottery operated receivers.

'00 Gin I DF61 3050 900 R", _Vgl
(pF) (p mho sj A/V) (kC1l (V)

Va ,,"Vg2 =67 ' SV
I

6 100 1000 40 4

900 ...

5 75 750 30 3

:::Gin
(f ~IOO""/,) -

4 50 500 20 2

cin

3 2 5 :::rl- 250 10 I

Gin -
(1=5"", , 1»

1'0-.. V9 1
"'-I

0 0 0 0 0

0 0 ·5 1·0 ' ·5 ' . (mA)

INPUT CONDUCTANCE, EQUIVALENT NOISE RESISTANCE, INPUT CA PA­

CITY, CONTROL-GRID VOLTAGE AND MUTUAL CONDUCTANCE PLOTTED

AGAINST ANODE CURRENT

)

)

L

ISSUE 1 DF61 956-10



SUBMINIATURE
R.F. PENTODE

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

FILAM EN T

Suit able for d .c, op e rat ion only

VI
II

CAPACITA N CES

DF62

1.25 V
100 mA

Ca_ g 1

(in

Cout

CH A RACTERIST ICS

V,
v..
v;
Rgl

I"
I.,
gm
r"
!.Lgl_~ 2.

R i ll (f= 50Mcjs)
Ret1

< 0.01
4.0
4..0

45
45
o
2.0
3.0

800
2.0

500
17.5
20
5.5

pF
pF
pf

V
V
V

Mfl
mA
u.A

mA/V
kfl

kfl
kfl

O PERA T I N G CONDITIONS AS A FREQUENCY CHANGER

LIM ITI N G V A LU ES

Va
V. 2
R g, _1

Ia
Ig ,

V o:<clr .m .:;; .1

I"
go
gm(eff)
ra

v« max .
Vg 2 max.
Ik max .
Vg1 (1 ., = + 0.5[lA)

45
45

100
0.8

250
3.5

40
490
600
525

67.5
67.5

100
1.4

450
4.0

45
600
800
450

90
90

6.5
-0 .5

v
V

kfl
mA
'LA· V
[lA

[lA/V
[lA/V

kQ

v
V

mA
V

ISSUE 1 DF62 956-1



DF62 SUBMINIAT URE
R.F. PENTODE

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

)

)

93 consists of t wo plctes one bEin9
connect ed t o teed 3 and t he other
t o lecd 5

)

92 91

BSG/F BOSE

R~d dot

\ • '-B,M f+..,

t::::\
91 CD

f-, 93,M 1+,93

a

92

All dlrnenslon s in mm
)

ISSUE 1 DF62 956-2



SUBMINIATURE
R.F. P ENTODE

Subminia ture sharp cut-off R.F. Pentade for use in
battery operated equipment.

DF62
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AN ODE CU RRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DF62 SUBMINIATURE
R.F. PENTODE

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

2896 OF62 I 9m
(mA) (mAN)

Va = V92 =45V

4 2 '0

9m

3 1'5

R91=2Mll.

1 0
2 1'0

I 0 '5

1
92 R91=2Mll.

0 0

Vgl (V) -3 -2 - I 0

ANODE CURRENT. SCREEN·GRID CURRENT AND MUTUAL
CO NDUCTAN CE PLOTTED AGAINST CONTROL-GRID VO LTAGE

Va =Vg 2= 45V

)

)

)
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SUBMINIATURE
R.F. PENTODE

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

DF62
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AN ODE CURREN T PLOTT ED AGAIN ST AN O DE VOL TAGE. Vg 2=4SV
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DF62 SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in
battery operated equipment.
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ANODE CURRENT PLOTTED AGAINST ANODE VO LTA GE. Vg2=67.5V
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SUBMINIATURE
R.F. PEN T O DE

Submin iature sharp cut-off R.F. Pentade far use in
battery aperated equipment.

DF62
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ANODE CURR ENT PLOTTED AGAINST ANODE VOLTAGE. Vg 2 =90V
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DF62 SUBMINIATURE
R.F. PENTODE

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

'a 2902 - DF6 2 I I ! se 9m(d f)
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PE RFORMANCE AS A FREQUENCY CH A NGER. V. = Vg 2= 45V
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SUBMINIATURE
R.F. PEN T O DE

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

DF62

'0 2901 OF62 9c 9m(:1f)
(Mn) (loAN) (mAN)

Vo = V92 = 67·SV
I CJ 1 10 1192
(" A) (rnA)

. R91= IOOkfi
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8 0 0 4' ·0

I

9c
0 ·75 600 3

I

~
I

I
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PERFO RMA NCE AS A FREQ UENC Y CHAN GER. Va = Vg 2= 67.SV
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DF62 SUBMINIATURE
R.F. PENTODE

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

)

Cin Gin 3192 DF62 9m Req V91
(pF) (p.rnhos) (mAN) (kn ) (V l

VO=V92 = 4S V

7 200 20 40 - 4

9m

I .A'

Gin (t = IC OMe /s)

' 91

6 150 1'5 30 - 3

c in
5 10 0 " 0 20 - 2
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0 1'0 2 0 3-0 Io(mA)

IN PUT CONDUCTAN CE, EQU IVA LENT NOISE RESISTAN CE, IN PUT CAPA­

CITY. CO NTROL-GRID VOLTAGE AND MUTUAL CON DUCTANCE PLOTTED

AGAINST ANODE CURRENT

)

)
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SUBMINIATURE VARIABLE·MU
R.F. PENTODE

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

FILAMENT

Suitab le for d.c. operat ion onl y

VI
lr

MOUNTING POSITION

DF63

1.25 V

25 rnA

Any

Note - Direct soldered conn ect io ns to th e leads of t his valve must be at
least 5mm from th e seal and any bend ing of th e valve leads must be at
least 1.5mm from t he sea l.

CAPACITANCES

CHARACT ERISTICS

gill
r a

V. 1 (for 100 : 1 re duct ion in gm)

+ Vg1 min. (lg1 = + 0.3[LA)

LIMITING VALUES

v« max.

Vg2 l b ) max.

Vg2 max.

Ik max.

< 0.01

3.0
3.5

67.5

67.5

°1.7
490
850

1.6

-14
o

90
90
67.5

2.5

pF
pF
pF

V
V
V

rnA
[LA

[LAJV
MQ

V
V

V
V
V

rnA
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DF63 SUBMINIATURE VARIABLE·MU
R.F. PENTODE

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

)

93 consists of t wo plo tes one bein9
connected to teed 3 end the other
t o leod 5 )

)

8SG/F Bose

92 91

R~d do t

\ o f-.".M f+."

~
9 1 ~

f-,93,M f+ ,93

a

92

All dimen sions in mm
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SUBMINIATURE VARIABLE-M U
R.F. PENTODE

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

DF63

(

4 423 DF 6 3
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Vg1(V) 15 10 5 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DF63 SUBMINIATURE VARIABLE·MU
R.F. PENTODE

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

ro 5235 ~ +7-1 DF63
I I I I I I I I g m

( MO l
I , I I LL

I I I I i I lrnA ) ( " AIV)
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I I i
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8
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I
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0 I 0 0

Vgl(V) 15 10 - 5 0

ANODE CURRENT, SCREEN-GRID CU RRENT, MUTUAL CO NDUCTANCE
AND ANODE IMPEDANCE PLOTTED AG AINST CONTROL-GRID VOLTAGE.

v« = Vg2 = 67.5V

)

)

)
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE

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

DF63
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AN ODE CURRENT PLOTT ED AGAINST AN ODEVOLTA GE W ITH CO NT ROL­
GRID VOLTAG E AS PARAMETER. Vg2 = 45V

OCTOB ER 1958 (1) Page C 3



DF63 SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentade suitable far battery
operated equ ipment.
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE

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

DF63
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SUBMIN IATURE VA RIABLE-M U
R.F. PEN T O DE DF73
Subminiature variable-mu r.f. pentode suitable for
battery operation.

FILAMENT
1.25 V

25 mA

V

pF
pF
pF

V
V

mA

V
V

mA
(LA+­

V
(LA/V+­

kQ+-

90
90

2.5

< 0.015
2.9
5.0

-
:~n[_J~

B8D/F 80 ' .

9 '

MOU NTING POSITIO N An y

Note--D irect solder ed connect ions to t~ leao~ t his valve must
be at least 5mm. from the seal and a YObend-ng of t he valve leads
must be at least 1.5mm. from the seal.

CAPACITA NCES (mm"'~:;';'h ~,"'",I~

CHARACT ERIST IC S ~
v, 67.5

~g 2 G? 6n
I ~ 490

t.~1 ~ IJ!!!J~~~
*~:~-g2~ _~~

*For a 100 :1 reduct i';;;i in,glll.

LIMITING V ALU ES !... U In 01
'!I;;;~

~~ .:
9 -3 - 10 -16mm

5 -3

-tliimr--+- -
,

(
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DF73 SUB MINIATURE VARIABLE-MU
R.F. PEN TODE

Subminiature variable-mu r.i, pentode suitable for
battery operation.

2877 OF 7 3 I
mA

Vf - 1·25V

2'5

2 '0

1'5
~

0
01
1/

'" ,

~OJ

"~0J. - 1·0

~ f
/,
~J
~ - 0 '5

0

Vg1 (V) -15 -10 -5 0

A NODE CURRENT PLOTTED A GAINST CO NTROL -GRID VO LTA GE

)

)

)
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for
battery operation.

DF73
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ANODE CUR RENT PLOTTED AG AIN ST ANODE VO LTA GE

ISSUE 3 DF73 656-3

j



DF73 SUBM INIATURE VARIABLE-MU
R.F. PENTODE

Subminiature voriable-mu r.(. pentode suitable for
battery operation.

)

'0 287 9 DF73
I o 9m

(MO) (mA r,nAIV

Va = Vg2 = 67 ·5 V

4 2-0 "0

3 ' -5 0-75

2 ' -0 0 -5

'0

I o, O S 0 -25

9m

1
9 2

0 0 0

V9, (V) ' 2 -8 4 0

ELECTRODE CURRENTS, MUTUAL CONDUCTANCE AND ANODE

IMPEDA NCE PLOTTED A GAINST CO NTROL-GRID VOLTAGE

)

)
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SUBMINIATURE OUTPUT PENTO DE

Subminiature output pentode suitable for use in hearing-aids.
It has a (llament current of 15 mA and is primarily intended
(or use with an H.T. battery supply of 22.5 volts.

FILAMENT

Dl66

Vr
I,

MOUNTING POSITION

1.25
15

An y

V
mA

Note-Direct soldered connections t o t he leads of th is valve must
be at least 5 mm. from t he seal and any bending of t he valve lead s
must be at least 1.5 mm. from the seal.

C A PA C IT A N C ES

C HARACTERISTICS

Ca_g)

Cl n

Cout

Va
V.,
r,
I.,
Vol
gm
ra
fl/otl-I!C;l

< 0.2
2.5
3.7

22.5
22.5

300
75

-1 .4
350
300

B.O

v
V

u A
~A

V
lJ.AJV

Jd 2

( O PERAT I N G CONDITIONS AS SING LE VALVE C LA SS "AU
AMPLIFIER

Vb 22.5 V
V., 22.5 V
V., -1.4 V
Ra 75 kf1
la lo, 300 !J.A
1" ,0, 75 tLA
Y tofr . m .8. ) 0.B5 V
Poul 2.7 mW
0 '01 10 %

LIMITING VALUES

V. max. 45 V
V., max. 45 V
Ik max. 1.0 mA

I~~!JISSUE 1 DL66 1157-1



DL66 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily int ended

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

)

w-
6'4mm

ma x.

-< 4~
rrrn

_L J
I ,

a
,

92 91
~ x )
a 0

"' 8 E E

92 spot" 0 0 0 0 0 E E
E E9,
i"l lfl

'"
a lot 1-,93

~i1+ 1-,93 BS A BASE -t
14 63[

{JIII[ f ~Ii
)
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SUBMINIATURE OUTPUT PEN TODE

Submini ature output pentode suitable for use in hearing-aids.
It has a fJ lament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

DL66

4 69 DL66

Vf=I '25V
I .1

I

' I I II;:,. II
IrI
V-
I,

rv I I
:;:,.0> I
II II

:;:,.0

'I I' f-
I

;:"1
I 0

tl') I

II,
s,' I ,

I I
~, rv

rv, J
II

.::" '/-e.-
I 1/ !!! f-'-

1/
V /

1/ c- -- f- - -
/

1/ ,/ 1/
-

i-" 1/1- - l-r- f-.... ....

(

-5 - 4 -3 - 2 - I

Ie
t~ A}

900

800

700

600

500

400

300

200

100

o

ANODE CURRENT PLOTTED AGAINST CONTRO L-GRID BIAS
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DL66 SUBM INIATURE OUTPUT PENTODE

Subminiature output. pentade suitable [or use in hearing-aids.
It has a filament current a( 15 mA and is primarily intended

(or use with an H.T. battery supply a( 22.5 volts.

cD > - I- > -I-I-'0 > >
'<t 0 ~ 0 - I- III - ~-"-

. - I- N - I-I-
"I T ~ -I- I -I-I-

1-» I
I- Ill lll

I
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~ II II II
N i'N 0 01

~ 01 H H
I»~

r
\

> \

~
III

6 I !
I

1\
'0 \ Ii
-0
-I
0

I- > 1\ 1\I- 0
I- "

~t;k ~ \
t'-.

+-..
l'-- ,,, \

1'-..- o
o
-0

o
o
III

o
o
fIl

oo

o
III

o
't

o

o

)

)

A N ODE A N D SCREEN-GRID CURREN TS PLOTTED AG AINST

A NODE VOLTAG E FO R A SCREEN- GRID VO LTA GE OF 22.5 V
)
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SUB M IN IATURE OUTPUT PENTODE

Subminiat ure autput pentode suitable for use in hearing-aids
It has a filament current of 15 mA and is primarily intended
(or use with an H.T. battery supply of 22.5 volts.

DL66

~ +-H+ t-1f-+-t--H -++-f-+-t--H-++-f-t+H -t--t--t-t++-1-t--H C
~ 5

H-+-H--+-+-+-+-+-+-H-+-+-+-+-+-H-+--+-+--++-t-+-+-+-+--+-+-+-+-H rf

H-+-+-+-H--H-+-H--H-++-+-H-++-+~H-+-++H--H-+-f-H 0o

v

I

1\

\

t-+-+-+-+-+-+-+-+-I-++-t-+-+-II-+-+-1-++-1-+-H-+-+-+-+-+-+-+-+-+-H 0
L....I..-'::=f-.l.-+-J......J.-l......L-l-l.......l-L....I..+-L....I..-l-.L.-L.....l....J......J.....L.+-,-L...l-L....I.....l-L.-L-,-+ ('II

l'l o

OUTPUT POWER PLOTTED AGAINST LOAD RESISTAN CE FOR

ANODE A N D SCREEN-GRID VO LTAGE OF 22.5 V
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DL66 SUBM IN IAT URE OUTPUT PENTO DE

Subminiature output 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.

Dtat

("/0)

20

15

10

4 7 0 DL66

-

Vf = 1'25V

Va=Vg2=22 '5 V

Vg1 = + 4 V

I a (a ) ~ 300llA
Ra = 75Kn ... . .

Dtot

Yin

Yin
rrns .

(v)

2 ·0

1' 5

\ ·0

)

)
5 0 ' 5

o ;2
o

3 Paut(mW)

DISTORTION AND IN PUT VO LTA GE PLOTTED AGA INST OUTPUT

POWER AT A NO DE AND SCREEN-GRID VO LTA GES OF 22.5 V.

AN D GRID VO LTAGE OF - 1.4 V

D L66 1157-6
I~I ------- - - - -ISSUE 1



SU BMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 rnA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

DL66

Vg1 Pout 466 DL66
(V) (mW)
-3,5 14

Vf • 1'2 5V
Ra • 75 Kn

13 Dtot • I07.
Rg1=10MCl

-3'0 12 Input fq:d t hrough
O· I\lF

II

- 2' 5 10

9

-2'0 8

7

- 1'5 6

5

-1,0 4

3

- 0 '5 2

o \0 20 30

Yi n
I rms

Vg1 (\lA) tv)
1400 3 ·5

1300

1200 3 ·0
Pout

110 0

1000 2 ·5

900

800 2· 0

700

I a 600 1·5

Yin
500

400 1·0

300

200 0 ' 5

I 92 100

0 0
40 Va =Vg2(V)

OUTPUT POWER, ANODE AND SCREEN- GRID CURRENTS,

CONTROL-GRID VOLTA GE AN D INPUT VOLTAG E PLOTTED

AGAINST H.T. VOLTA GE, FO R THE RANG E Va =Vg 2=12 TO 45 V

Note.- For th ese curves Ra = 75 k n throughout and t he anod e

current has been adjusted so that ~a = 75 k n.
la

ISSUE 1 DL66 1157-7



DL66 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a (I lament current of 15 mA and is primarily intended

for use with an H.T. battery supply of22.5 volts.

Opt. Ra Vg1 Pout 4 67 DL 66 I
Vin

(KO) tv) (mW) (!lA)
rms

Pout tV)
120 - 3 '5 14

Vf = 1'25V
140 0 3 ·5

Dtot • 107.
13 Rg1 = 101.10 1300

I nput fed through Vg1
110 -3·0 12 O ' I ~ F 1200 3·0

II Opt .Ra 1100

10 0 - 2' 5 10 1000 2'5
)Opt.Ia

9 900

90 - 2,0 8 80 0 2·0

7 Vln 700

11 0 -1·5 6 600 1·5

5 50 0

70 - 1,0 4 400 \· 0

3 300

I g2
60 - 0 '5 2 200 0 '5 )

10 0

50 0 0 0 0
0 10 20 30 4 0 Va=Vg2 (V)

O UTPUT POWER, OPTIMUM AN O DE CURRENT, SCREEN-GRID

CU RRENT, CO NTR OL -GRID VO LTA GE, INPUT VO LTA GE AN D

OPTIMUM LOAD RESISTANCE PLOTTED AGAINST H.T . VO LTA GE,

FOR THE RAN GE Va= Vg 2= 12 TO 45 V

N ote.- For t hese curves the opt imum value of load resistance for

each value of H.T. voltag e has been used.

)

IM\f§id1ISSUE 1 DL66 1157-8



SUBM INIATURE O U TPUT PEN T O DE

Subminiature output 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.

DL66

o

'D

o

1tI

o

<D

6

N

o

~o

P1

6

001tIo

o

o
N

1tI
N"'-' - -

1tI
'D
'f

I

- - -

.. - -- - -
- .r\- -

c . I

~ I

"lj - -
c:

I0 I
"0 H-» CC ~ -

-0 1tI!'2 lI:: lI:: E I
'D Nil 8 0 '- I I
...J .; g(- - t! I I I
0 'I > II 11 '- I

"T ~ II 0 ~ 5 I I
T »cC::C::Vl

I i I
I I I I,

I I

C (; c
..... .. I ->

I 0 I , I

I

I -

(

o
1tI
N

8
N

o
l/l

oo
o
l/l

o

DISTORT ION, IN PUT VO LTAG E AND ANO DE CURREN T, PLOTTED

AGAINST OU TPUT POWER FOR ANODE AND SCREEN-GRID

VO LTA GE O F 15V AND W ITH GRID CUR RENT BIASING

ISSUE 1 DL66 1157-9
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SUBMINIATURE
OUTPUT PENTODE

SJbminiature output pentode suitable far battery
operation with an h.t. supply of90V.

FILAMENT

Suitable for d.c, operation only

Vr
I,

MOUNTING POSITION

DL69

1.25 Y
25 mA

Any

(

. Note-Direct so ldered connections to the leads must be at least
5mm fro m the sea l and any ben d ing of the leads must be at least
1.5 mm from the seal.

CAPACITANCES (s hie lded)

Ca._ IU

Ctn

Cou t

CHARACTERISTICS

50 mpF
2.9 pF
3.2 pF

(

v,
V.,
I,
Ig,

V..
gm
r,
t-Lgl -·g~

90
90

1.75
400
-2.5

850
800

15

V
Y

rnA
f.lA

V
fJ-A/V

kfl

OPERATING CONDITIONS AS SINGLE VALVE CLASS 'A'
AMPLIFIER

V, 67.5 90 V
V., 67.5 90 V
18. ( 0 ) 0.9 1.3 rnA
Ig 2 (0 ) 200 300 fJ-A
V. l -2 .0 - 3.0 V
R, 70 60 kU
V JlI l r . lU .s . \ 1.2 1.6 V
Pout 23 50 mW
D'ul 10 10 0 'lu

Ie,NOVEMBER 1963 Pale Dl



Dl69 SUBMINIATU RE
OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an ti.t. supply of90\f,

)

FOR TWO VALVES IN CLASS 'A B'OPERATING CO NDITIONS
P U S H - PU LL

Va_ e
Vg 2_ e
la (o )

I.(ma x.sig .}
Ig2(0 )

Ig 2(max . sig .}
Rk
Ra _.

Vt n (g l _ 1l1Ir . rn . s .

Pout

D,o'

LIMI T IN G VAL UES

Va max.
Vg 2 max.
Ik max.

90
90

2 x800
2 x 1.0

2 x150
2 x 425

1.8
100

8.0
100

5.0

90
90
2.5

y
V

I"A
mA
"A
~A
kll
kn

V
mW

0 '
/ 0

V
V

mA

)

129271

ri&~7·2 max

l .: '=--1
-~

II

! )
a I " f

R.:d dot\ ~"
~

)(Ii1 0.... E
2

<i:l,,8 -o PI
92 6....

1a 1- ,93 1+,93 1·25 max'. .s"0

~ I 'oUr
... E

1- ,9 3 1+,93 BSG/F Bose c: coc:

i=f
PI

93 con sists 01 t wo plctes one beinq t
connected to lead 3 and the oth er
to lead 5 )All d imensions in mm

NOVEMBER 1963 Pal e D~



SUBMIN IATURE
OUTPUT PENTODE

Subm inioture output pentode suitable for battery
operation with an h.t: supply of 90V.

DL69

2875 DL69 I a
(rnA)

tr
4

II

I I

rT
3

IY

1/

I
2

I I

1/

.:.
",,0 ,I

1/ II
-,>-0,'" ~ -'>- JL

1/ ,/ '\ ';?r/-I--,>-0 '0, 1
1/

1

V
1/ V

1/

l.;
j,.... t...-

l- 0

vg,(V) -6 - 5 - 4 - 3 - 2 -I 0

A N ODE CURRENT PLOTTED AG AIN ST CONTROL-GRID VO LTAGE

ISSUE 1 D L69 956-3



DL69 SUBMINIATURE
OUTPUT PENTODE

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

'0 2 865 OL69
I 9m

(MO rn,A,) (mAN]

VO =V92=90V

4 4 1·6

'0 I o
3 3 1·2

9m

2 2 0·8

1 In 1 0 '4

0 0 0

V91(V) 6 5 4 - 3 2 1 0

ANODE A ND SCREEN-GRID CURRENTS, MUTU AL CONDUCTANCE AND

ANODE IMPEDA NCE PLOTTED AGAI NST CON TROL-GRID VOLTAGE

)

)

ISSUE 1 DL69 956-4



SUBMINIATURE
OUTPUT PENTODE

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

DL69

l'l I I T I z,... > > > ~ >
~ 0 OIl 0 f-f- 0 ~II 6 N

>'" I I I f-f-
I

I
I

0
0 '"....

>-
0
II

.g
~

H I I
I I
I 0

-c

I I
L-f- > If- OIlc- <t-e f- II-.l II0 f- '"
~f-

~ II
I
I

0
I <t

I

1\
\ \

0
1\ 1\ '"

\ I

1\

-,
"-

"'-- - ......
..... I\.

0

H ~ -
OIl 0 OIl 0- .:.. 6

ANODE CURR ENT PLOTTED AGAINST ANODE VO LTAGE. Vg 2=45V

ISSUE 1 DL 69 956-5



DL69 SUBMINIATURE
OUTPUT PENTODE

Subminiature autput pentode suitable (or battery
operation with an n.t. supply o( 90V.

t:
I I I I ~

~
> I0

> > > -J'
" f- ~
>'" T N_,--- _ <'l -

I _~- 1, - f- I
I

II

II

0
(l)

I '>
0

0
II

H .ff'
g(

H

0
-c

II
f-'- II

~
0- r'- II-c -c
-' IIa N

l-t-r-r- -:? II

0..
\

\ \ II
I

\ I 0
\. N

i

\
r-, \.

l- I- i\. \. 1\
\

100,; 0

-« <'l N 0
H ..§..

AN ODE CURRENT PLOTT ED AGAINST ANODE VO LTA GE. Vg 2=67.5V

)
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SUBMINIATURE
OUTPUT PENTODE

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

DL69

(

(

(

N .1 1 1 I 1 1 1
~,..

> I I I I Iee
N 0

~" f-f- f- f- f-f- >1-I-j-.. i'; _ f- ~ f-f-
>g, ~ '1' 1-f- f-f- I f- f-t-- I- j-.. I - f- I f- f-

0
ex>

0
H

0
I

-o

II

f-"-I- !i
- > I

'" 0 ,-o - '"oJ II Ic - N

>"'"
f-~ -

\ 0
\ "

,
I

1\ I

1\

1\ I

1\ \ \ 0
~ \ N

'I 1\ , 1\

~
1'\ J'\

'" 1\
II I" 1'\
:t.

N " I' 1\
'" 1'0- 1\H

1-'1- ~l::>.

I I I- ~ 0

H< It) " C'l N 0
E

ANODE CURRENT PLOTTED AGA INST ANODE VOLTAGE. Vg 2=90V
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DL69 SUBMINIATURE
OUTPUT PENTODE

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

~~~.s DL69 30 53 Dtot
I (°/0)I

(mA)
Va = V92 = 67 ·5V
Vgl =-2.0V

Ra =70 kCl

2·0 Dto t 10

I

1'5 II 7·5

Yin

1·0 5'0
I a

V /

II

0 '5 I 2·5

~2

I

0 0

0 10 20 30 Paul ~W)

PE RFORMA NCE OF DL69 AS CLASS 'A' AM PLIFIER. Va = Vg2=67.5V

ISSUE 1 DL69 956-8



SUBMINIATURE
OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an h.t. supply of90V.

DL69

(

(

V~~.s DL69 I-I 305 2 ° tot
(Ofo)I

(rnA)
Va =V92 =90V
V91=-3'OV
Ra= 60kC"l

2·0 Otot 10

Vin

1'5
I) I 7-5

I a

1·0
D 5-0

0 '5 2·5

192

I
rT

ru
a 0

a 20 40 60 Paut (mlY)

PERFORMANCE OF DL69 AS CLASS 'A' AMPLIFIER. V,,=Vg 2=90V

ISSUE 1 DL69 956·9



Dl69 SUBMINIATURE
OUTPUT PENTODE

Subminiature output pen tade suitable for batt ery
operation with an h.t . supply of 90V.

C)"'O'
O ..!:. '" '" M N 0

$ - I I ~
0 a; ~ Q' bg a I 0

~.§. ,;-;;.=

-;;-
0

~
H

g
I ~

IY

f-- q 0
-c

f-- >~ c:~o 1l>
-c ~ o- ~gQ
..Ja II II ~(\') II

Y~ ~~ ~
~-§'a. U a:

\

1\ 0..

)

~

HI
I ~ ~I •

- E
~L.:
::;0

o
N

Q

2 '"6

1'- 0

o

o

ISSUE 1

PERFORMAN CE OF TWO DL69 IN PUSH-PULL

DL69 956·10



SUB-MINIATURE OUTPUT PENTODE

Suborn iniature output pentode with wire-in connections
for use in Hearing Aids.

DL71
(

FILAMENT

v,
It

1.25
25

V
mA

MOUNTING POSITION Any

N ote--Dire ct soldered connections to the leads of t his valve
must be at least 5 mrn, from the seal and any bending of
the valve leads must be at least 1.5 rnm, from the seal.

(
CAPACITANCES (Measured without an external screen)

Cl n 2.6
Cout 3.6
C. _ g < 0.5

CHARACTERISTICS

45 Y
45 V
-1.25 Y

600 fL A
150 I-'A
550 fLAf V

0.35 M 11
15

CLASS HAnOPERATING CONDITIONS AS SINGLE VALVE

AMPLIFIER (Screen fed direct fro m H.T. line)

Vb 45 V
1, ,0) 590 fL A
lu ''' , 150 fL A
Rk 1.5 k 11
Vg\ -1.25 V
R. 100 k 11
Vln rr .m.sj 0.88 V

~I ~3 mW
Dlot 10 %

N ote-For the above condit ion the signal sour ce impedance
consist ed of a 0.47 M 11 res istor in series with a capacito r of
0. 1 I-' F, t he combi nation bei ng shunted by a 10 M 11 resist o r.

V.
Vu
Vg l

I.
Ig •

gm
r.
I-'Ol-g.

(

LIMI TING VAL UES

(
V" max.
V., max.
h, max.

45
45

1.7

V
V

mA

ISSUE 1 DL71 556-1



DL71 SU B-MI N IATURE O UTPUT PENTODE

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

10 'lmm
max.
4 ·0

)

)

Cl

0 54

ISSUE 1

92

0
0

0 0

o 0
o

f 91
1.93

A spot of red
lacque r is placed o n t he
base next to t he anod e
lead .

Dl 71 556-2

)

)



(

SUB-M I N IATU RE OUTPUT PENTODE

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

DL 7 1

DL71

(mA)

1'0

0 ·8

~

It)
0 '6...,. ,

"», .:::.

" 0
.:::.0 I»

"( .:::.6:'
0' 4" rt

:::"0./ .:::.
0

f\-
I ,

.:::.~
'I

0 ' 2::.,0

-t

AN ODE CU RRENT PLOTTED AGAIN ST
CO NTROL GRID VOLTAGE

o

r55UE t DL71 556·3



DL71 SUB-MINIATURE OUTPUT PENT O DE

Sub-miniature output pentode with wire-in connectio ns

for use in Hearing Aids.

~- > >
I

f- ;;> >- >'<t_ O > >
~ 0 f- Ill 0 - III 00 '!.. 0 f- ':" N- N c:'I- >O'l I T f- I , - I

l-
I

II I
11, I
II

I

I

I

\

\
\ \

i

1\ 1\
I

\

\ I \

»- III III I

r- N '<t -,
.J " > " X \
0 -;; N 0
- » O'l 'L -, \ \

O'l ""'i
2:.-

N .......
O'l

H -
III III

o

o
o

o
0- _

>
'--"

o
(l)

o
III

o

o

)

AN ODE CURRENT PLOTTED AGAIN ST ANODE VOLTAGE

(SCREEN VOLTAGE = 45 V)
)

ISSUE I DL71 556-4



(

SUB- MI NIATURE OUT PU T PENT ODE

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

Dl71

(

\0
't
0

0> > > > l'
> lI'l 0 ~ 0
0 6 r

........
' I· N Z,II , Ia. >0>

0
'0()

-;­
o
II

(

l'
.J
o

»
lI'l 0
N C'l

II

ii N

>~

C!J
o

"'r
o

N

o

o
't

o
C'l

o
N

o

o

( ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

(SCREEN VOLTAGE = 30 V)
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SUB-MIN IATURE OUTPUT PENTODE

Sub-min iature out put pentode wit h wire-in connections

for use in Hearing Aids.

r:-- -0 '!l '<t " <:'l
0 0 0 0 0 0 0 6

E
.0

>

0
"f

)
It)

l')

c 0 ... N-.>- H :;, 01
0..0 "-f

0
('t)

"...Jo

s.
o

rot
It)
It)

o

DL71

,
, ,

)

)

It)

o
N

o

o
o

DL71 556-6

L'"l

o

o
r::
0'1

in...s E
> >L.
:;~

o?.E.-
INPUT VOLTAGE, ANODE CURRENT, SCREEN CURRENT AND

OU TPUT POWE R PLOTTED AGAiN ST H.T. VO LTAG E

[~I

'"01
o
Q.

'"'"..
d ~

c:: 0 c
> ~ 0 ..... 0
~ 0 00 ~
. 0 It) II E­
II II II '0 ....

'~>I-~mr:IO ~I ~

ISSUE 1



(

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

FILAM ENT

DL98

Series Parallel

Vr

Ir

2.5
165

1.25 V
330 mA

When the filament sect ions are series con nected, the lowe r secti on of t he
fi lament sho uld be shunted by a resistor to by-pass t he cat hode cur re nt
of th e upper sect ion.

MOUNTING POSITION

CA PAC IT A N C ES (meas ure d w it hout an external shield)

Cent

CHARACTERISTICS

Any

< 160 mpF
4.6 pF
7.6 pF

"a
[J.g l - g2

Vg1

OPERATING CONDITIONS

90
90
15
1.0
1.7

22
3.2

- 9.9

135 V<c-

120 V<c-

30 mA

1.8 mA

2.15mAJV<c-

22 kQ

3.45
- 10 V

As class 'C' amplifier or oscillator

Va
Vg2

Vg1

I.
Ig2

Ig1

P d r iv e

Pl oad

t

100 100 McJs
90 150 V
90 135 V

- 18 - 39 V
15 25 mA

4.8 6.2 mA
400 550 I~A .

30 70 mW
0.45 1.25 W

t T his con dition rep rese nts operation at t he absolute limit of Va , Vg2 and la

NOVEMBER 1961 Page 01



DL98 R.F. OUTPUT PENTODE

ABSOLUTE MAXIMU M RATINGS

v; max. 150 V

pa max. 3.0 W

Vg2 max . 135 V

P g2 max. 1.1 W

-Vg1 max. 75 V

la max. 25 rnA

Ig1 max. 1.5 rnA

R g1- k max. 100 kO )
Ik max. 32 rnA

)

a
rf9m~1l

a x
E a

g2 r-, E
91 fet,g3 '<t '<t

L
tfl

f f JB7G Base
fet ,g3

154851 All d imensions in mm

I@INOVEMBER 1961 P age 02



R.F. O UTPUT PENTODE DL98

(

Ol ~ICl

~ >0

> i) ~ 1)U1
I T T co

I I

0
0

\ I co
I

i
1\
I ,

\

0
!!2

1\
\ V

i)
f- -01 ~

>0. f- - 0

'" ./ 1\
1\

,
\ \0.0 \ \

0

I·, . 0

\ 1\
.~ \

\ \
\ 1\ \

\
\ 1\

I \
I\. 1\ \

i\. I\.
~

f- '- > 1\
co 0 1\
Ol Ol

\ \-l f- "
f-

0 co ..... I\. I
>

01

I .... I
I !'-- r-,
I r--
I -; I\. - \;1 0

o ~ g 0 Q 0

- g
co

Pa ge Cl

ANODE CURRENT PLOTTED AGAI NST ANODE VOLTAGE W ITH
CO NTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 90V

leiJULY 1959 (1)



Dl98 R.F. O UTP UT PENTO DE

2:0
<0 >010

I

> L f..- > f..-f..-f..- > f..- > -> 0 10 0 1010 f..-f..- T f..-f..-f..- '" f..- '" L
I T I I

0

lil
I

I
rI

I
0
!Q

tt
f..-L

> 1\ 1\ ,
CIl 0 \Ol £:!
.J "", I0 >0>

f..-~
I I

\
1\ 0

> Q0 I I \
I IT
>0>

1\ 1\ 1\
1\ \

V
1\

1\ \ ,
~
0 1\ i\ 0
M :'\ IT 10. \
0.0 I"1"- 1\.

1 I I 1\ I
r-, ,... 1\

:- l"' [,\

~

I fl'.. -' 0

o~ 0 0 0 0

- 5
<0 '<t '"

AN ODE CURRENT PLOTTED A GAINST AN ODE VOLTAGE WI TH
CONTROL·GRID VOLTAGE AS PARAMETER. Vg2 = nov

)

)

)
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R.F. OUTPUT PENTODE DL98

(

r a DL9B 6 162 1
a Ig2

I
(kO) I (rnA) Wn A)

4- Va = Vg2= 90V gm
(mAN)

80 ra 40 4

I

60 1a ). 30 3

4 0 20 2

gm

I
g2

20 10 I
I

I

I
I

0 0 0

V
g l

(V) - 30 - 20 -10 0

ANODE AND SCREEN-GRID CURRENTS , MUTUAL CONDUCTANCE

A ND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID

VO LTA GE. Va = Vg2 = 90V

JULY 1959 (I) Page C3



Dl98 R.F. OUTPUT PENTODE

)

gm r a H DLS8 I ,

6161 I I
g 2c

(m A /V ) (k (J) (mA) (mA)

v; . 13 5V

Vg2 = 12 0 V

2·5 100 50 5

I
ra

la

2·0 80
I

40 4I !lm

I

I
I I

I

/ ·5 60 I I 30 3
I I g2,

I I
I

I

1·0 40
,

2D 2

I

0 ·5 20 10 I

I I

I,
0 0 0 0

Vg l (V) -30 -20 - 10 0

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTAN CE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID

VOLTAGE. Vn = 135V, Vg2 = n ov

)

)

)
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SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of90V.

FILAMENT

Dl620

Suitab le for d.c, operation only.

v,
II

MOUNTING POSITION

1.25
50

Any

V
mA

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 shie ld)

Ca-in

Cln

Cout

CHARACTERISTICS

Va
v.;
la
19o
V &I

gm
f a

[Lgl-g,

< 0.2
2.8
3.5

67.5
67.5

3.1
950
-6.5

650
110

5.0

pF
pF
pF

V
V

mA
[LA

V
[LAjV

kO

OPERATING CONDITIONS AS SINGLE VALVE CLASS 'A'
AMPLIFIER

Va 45 67.5 90 V

v.. 45 67.5 67.5 V

lalol 1.8 3.25 3.25 mA
IUlo) 0.6 1.0 0.9 mA

Ig Z (ma x .sig . ) 1.1 1.75 1.5 mA
VgI -3.8 -6.2 -6.7 V
V1n(r .m.s.1 3.4 5.0 4.8 V
Ra 20 15 25 kO

Pout 30 85 110 mW
Dtot 10 10 10 %

14f§iJ1OCTOBER 1958 (1) Page 0 1



DL620 SUBMINIATURE OUTPUT PENTODE

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

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

Va_e 67.5 V
Vg 2_ e 67.5 V

la(OI 3.3 mA

la rmux . sIg .) 3.6 mA

Ig 2(0 1 1.0 mA

Ig 2 (ma x. s i g. ) 2.25 mA
Rk 1.8 kO
Ra_a 30 kO

Vin(gl_g! )r . m .s . 16 V

Poul 100 mW )
D iol 3.0 %

LIMITI N G VAL UES

Va max. 90 V
Vg 2 max. 90 V
Ik max. 5.0 mA

f+ f-,93 BSG/F Bose

9

a
Red dot

\ ""
~

91 ~

a f+ f-,93

72mo. 11~~~

l r I J.-.I-------,-
" ,

)(

o
E

)

)

OCTOBER 1958 (1)

All dimensions in mm
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SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of90V.

Dl620

28 8 5 DL620 I e
(rnA)

10

I
I

I
8

..; 6
",0

If
..;6r

If
..;0

,,~
b

4

..;z
~1,

2

0

V91 (V) 15 - 10 -5 0

AN ODE CURRENT PLOTTED AG AI NST CO NT RO L-GRID VOLTAGE FOR
VA RIOU S VA LUES OF ANODE AND SCREEN-GRID VOLTAG E

O CTOB ER 1958 (1) Page Cl



DL620 SUBMINIATURE OUTPUT PENTO DE

Subminiature output pentode suita ble for
bat tery operation with an h.t. supply of 90V.

DL520 5054ro I
(knl (rnA)
gm Vo =Vg2 =57 ·5V

( )JAN )

800
I

8

gm

"o
6 00

I
5

10

40 0 4

I g2
200 2

-
0 0

Vgl(V) - 15 -10 5 0

)

)

AN ODE AND SCREEN-G RID CURRENTS, MUTUAL CONDUCTANCE AND
AN ODE IMPEDANCE PLOTTED AGAIN ST CONTROL-GRID VO LTAGE

V. =Vg. =67.5V )

OCTO BER 1958 (1) Pa ge C2
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SUBMINIATURE OUTPUT PENTODE

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

DL620

-o I I I ZCI) > I I f-CI) 0 :YN > > >II N .. -o >Cl) f-
>~ I I I I

I

>'
0 0II

:t '"
'"'"H

0
H

\
\

0
-o

1-- I
> I

2 on..,. \-c \I \-'
0 N

f- - >'"

0
\ ..
\ \

I

\
1\ \ 0

\ J N

'\. \, /' 1\
1/ \ III

I>.. r\. \

... r-. I'-.. \
r--. I'\. 1\

~t'..
~ 0

HI -c on .. '" N - 0 "

ANO DE AND SCREEN-GRID CUR RENTS PLOTTED AGAINST AN ODE
VO LTAG E WI TH CO NTROL-GRID VOLTAG E AS PARAM ETER. Vg 2=45V
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DL620 SUBMIN IATURE OUTPUT PEN T O DE

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

~0
'<t >0
('\J

'"
>> > > >

('\J '<t <0 co 0
I I I I I 0

0

s s
0 '"" <0
:! I

II
('\J :?S'

0('\J

01 co
H

>
0

~ ":Y'

0
<0

I

I I
I

I

I I 0
I '<t

I

f 'U I I I

I

> I
0 '"('\J ~ I 0<0 <0
...J

"
N

0 ('\J

:Y'
I I

:..-!

I
0

""1
<0 '<t N 0

)

)

AN ODE AN D SCREEN-GRID CURRENTS PLOITED AGAINST ANODE )
VOLT AGE W ITH CONTROL-GRID VO LTAGE AS PARAMETER. Vu =67.SV
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SUB MI N IAT URE OUT PUT PEN TO DE

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

DL620

(

o- I I 1 1 1 I 1 1 1 G<Xl > I I f- 11_ I t ~ f-<Xl a > i- > i-> -> ~'" "
> ~ 1- ~ Q i- ~~ :! ~

? "' f- <Xl f-
I I I I I I 1 I

I

II
1
1
I

a
ec

0 --
H

a
-o

L.. f- \
> \a f- a

~ f- o-

"i f- '">'"f-

\ \
1\ \ a
\ \ ...

1\ 1\
\ \J

\ \ I,' \
1\ \

\ \ \
\. X

V
\. \ \ \

'lc: \. \ \ 2
>- \ \ \
a \. \
II \.g
'" .,
'"H ...- ~ '\.

\"
":~~

•
~~

a

H ~
":' Q on 0

ANODE AN D SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTA GE W ITH CONTROL-GRID VOLTA GE AS PARAMETER. Vg 2=90V
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DL620 SUBMINIATU RE OUTPUT PENTO DE

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

()'O'c§: ~ Q '" 0

'" s -\ t~
a b'l ~'" H0 Q H

~M

0.0

'"'"

0

'"

>
~ > c:

0 II CO .Jl:

'" C\lM 0 !!!00
J ~ r N
Q II II II

~ -ff'cl

0

'"
,

0

Hf·5~
00 '" " M '" - 0

-->:L

)

)

)

Page C6OCTOBER 1958 ( I )

PERFORMA NCE OF DL620 WHE N USED AS SINGLE VA LVE CLASS 'A '
A MPLIFIER. Va =Vg 2 = 45V
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SU BM IN IAT U RE OUTPUT PENTODE

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

DL620

2'l Q VI 00 "-"

on ~
on

~0..,
...0

c "0 0 '"s: 0 ... s:

\ 0
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\

\

0
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I- >
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'" u ...., ",.II
J >f1I I ¥J
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II II II
~
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0..
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0
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0
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HE'; E
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PERFO RMAN CE OF DL620 WHEN USED AS SINGLE VALV E CLA SS 'A'
AMPLIFIER. Va=Vg, = 67.5V
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Dl620 SU BMI NIAT U RE OUTPUT PENTODE
Subminiature output pentode suitable for

battery operation with an h.t. supply of 90V.

Q o

8

)
H-i-H+++++-+-t-H-++++++t+\If-H-H--t-1\-H-t-H-H-++++-Hl$

> i;; 1:: S H-+-t-++-+--I-H--HH-+-+-+-+\++-H--Hr++-+-+I-+-++-f-+-t

~~~~ ~
II II II II H-+-t++-t+ J-t-HH-+-t+ H \t-J-t+-tH-H --+tH+H-l
-§ ;'-ff'r1 H-+-t-++-+--I-H--HH-+-+-+-IH-+--H--HH--H-+-t+-++-f-+-t
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Page C8O CT O BER 1958 (1)

PERFO RMANCE OF DL620 W HEN USED AS SINGLE VALVE CLASS 'A '
AMPLIFIER. Va = 90V, Vg 2=67.5V
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SU BMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of90V.

DL620

~7
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s~ on ~ !!! Q on 0> > N
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PERFO RMANCE OF TWO DL620 IN PUSH-PULL WITH CATH ODE BIAS
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HALF-WAVE RECTIFIER

Subminiature high voltage half-wave rectifier with
wired-in connections.

DY70

FILAMENT

v,
If

CAPACITANCE

1.25 V

140 mA

1.3 pF

8.0 kV

2.9 kV

10 rnA

1.8 rnA

0.1 iLF

150 kO

400 kc/s

(

MOUNTING POSITION ~. Aoy

The anode lead shou ld not -De soldered do~n'5mm from t he <c-
<; <. (11/

seal and the filament leads-not closer th an 5mm from t he seal.
/ II ..~ r>. '--J

Any bend ing o. f the ,val vj{'leads must/b0t least 1.5mm from the

'0' of 'h"~ 2{:
LIMITING VALU~ .:

Sinusoidal inp~ !~~

P.I.V~~

V ap" .m.so' m~

iaT1fK , max..7
I~ ~r
~x.::;
,\R I~--.3i n .

C:/ max.

~

ISSUE 2 DY70 257·1



DY70

a

f f

HALF-WAVE RECTIFIER

Subminiature high voltage half-wave rectifier with
wired-in connections.

IO '16 mm
max dia

5·3

r=
\Q E

E~
0 E
o-

-

,) ~
10·41
mm
max

E
E x

0
N E
- E
+1 E
t"\I co
('t')

~
~ III

2mm
- - '- ma x

c:
"'0 E
bI Ec:
c: E

.... co
('t')

f f
-

)

)

)
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HALF.WAVE RECTIFIER

Submin iature high voltage half-wave rect ifier with
wired- in connections .

DY70

(

(

10 DY70 3 573
[mAl

I
I

I

I

6

I "

4
7

I

2

/
I

I

0

0 20 40 60 Va (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

ISSUE 2 DY70 2S7-3
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SUBMINIATURE SINGLE DIODE

Indirectly -heated subminiature diode with

6.3Vheater.

EA76
(

H EATER
6.3

150
V

mA

MOUNTING POSITION An y

N ote - Direct sol dered connections t o t he leads of t his valve m ust
be at least 5m m from t he seal and any bendin g of th e va lve lead s
must be at least 1.5mm fro m t he seal.

COOLING
In o perat io n this valve may become very hot an d t herefore, in the
int e rests of lo ng life , it should be adequately coo led . A suitable
method is to mount t he valve in a met al cl ip which conducts the
heat away t o the chass is.

CAPACITANCES

Ca_ k+h

Ck_ a+ b
CU_ h

Ch_k

Shielded
4.0
4. 5
0.74
1.98

Un sh ield ed
3.1 pF
4.55 pF
0.9 pF
2.0 p F

LIMITING VALUES
P.I.V. max .
v« max.
I. max .
ialPk) max .
Vh_kll'k)max.(cathode pos itive)

420
150

9.0
54

330

v
V

mA
mA

V

l!\><
cD o -+--­
C\l E

1'25max-T

'IIrl1~

4,0-5'41,,0-t

6

+----r

I

k

B5B/F Bas e

All dime ns ions in mm

aOh° 0

o 0
h a

k h

ISSUE 4 EA76 1056- 1



EA76 SU BMI N IATU RE SINGLE DIODE

Indirectiv-neoted subminiature diode with

6.3V heater.

1 0 3293 EA76 J
(rnA)

1/

1/

1/

8 0
II/

1/

II

II/
60

I

I

I

r
40

1/

/

/

20
/

,,-
o i;"

0 4 B 12 Vo (V)

A NO DE CURRENT PLOTTED AGAINST ANODE VO LTAGE

ISSUE 4 EA76 1056-2



SUBMINIATURE SINGLE DIODE

Indirect ly-heated subminiature diade with

6.3V heater.

EA76
(

(

3292 EA76 l out
I (rnA)

I
::>
0 ('

'" ~ ~o-s.
g ~\\
~ 12

:>r= '0
?
c;.

::> II

'" ~rv ?

-t
10

I

I
::>

I 0
rv

~ 8o

::>
!:!!

6

S+" ::>
2

4

I
10 k0. '"v,

l'

2

2Skn '"rv

10 0 kQ

0

Yout (Y ) - 4 0 - 30 - 20 - 10 0

EA76 1056-3ISSUE "

O UTPU T CUR RENT PLOTTED AGA IN ST OU TPUT VO LTA GE W ITH IN PUT
VO LTAG E AS PA RAMETER
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DIODE TRIODE

Low imp edance diode with medium IL triode. EAC91

HEATER
Vh 6.3 V

h. 300 mA

CAPACITANCES +-

Shielded Unshielded
Cg- ad 20 mpF

Cat - ad 110 190 mpF

Triode section

Cm 1.85 1.7 pF

Cou t 1.25 0.4 pF

Ca - g 1.6 1.7 pF

Diode section
Ca- k 1.8 2.0 pF

Ca- h 250 300 mpF

CHARACTERISTICS
T riode section +-

Va 200 V

la 5.5 mA

V~ - 4.0 V

gm 2.5 mA jV

iL 31
ra 12.5 kQ

LIMITING VALUES
Triode section

Va(b) max. 500 V+-
Va max. 250 V

pa max . 2.0 W
-Vg max. 50 V+-

Ik max. 10 mA

Vh - k max. 100 V+-

Diode section +-

P.I.V. max. 350 V

h, max. 5.0 mA

i k (p k ) max. 50 mA
Vh - k max. 100 V
Tbulo max. 200 DC

I@IJULY 1961 (1) Page 01
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DIODE TRIODE EAC91

8 660 I I I 1 '-1 I I E AC9 1 I I I I I I I I
10 Ir i I I I I I I

I I J ~ ( m A)
I I I I I , I I R=l: I

I I HiI I 1 I '!' T I L
I I I I - ,-:I I I I I -++-r-

I I , I I I I I i -I
I I I I I I I I I I I I I I

I I I I I I I I I I I I I J i I II
I I I I I I I I I I I I I !

I I I I I I I I I III I I 20
I I ! I I I I I I I I I I I I I I
I I I I I I I I I
I I I I I I I I I I
I I I I 11 I I-II I I I I I 1 I

I Ir
I

'~e-- ' IL- v-I
~

I I I I 1--- 0
I I{)

I 1 I I I 1 1 I ._ ~J I 15

I 1 I I I I 1 +1 ~(J I I I
I I I I I I

U=I I I I I I I I
: 11 1e- ::>

I I I I I I I I I I 6 I

j I I I I I I I I I I I I I o I ---!-
I I I i I I I I I I i I ev, I

~+I I I I I I 1/ - T
I I I I I I I I I I I I
I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I 10

I I I I I I I I 'l I I
I I I I I I I I , / I I, I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I, I I I I I I I I I I I I I I 1/ I I

I I I I I I I I I I I I I II I I I
, I I I I 1 I I I I I I ,

I I I I I I I I I 1/1
I I I I 1 I I I I I I I I I 1
I I I I I I I I I I v I I 5

I I I I I II I I
I I I I I I
I I I I I

I I , I I I I I I 1/ I 1
I I , I I J1
I I I I I

I I I
I I , J ./ + -I 0, I 1 ~ ..... 1

Vg (V ) -15 -1 0 -5 0 1

ANO DE CU RRENT PLOTTED AGAIN ST GRID VO LTAGE
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EAC91 D I O DE TR IODE

'" :;
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M I N IATU RE DIODE TRIODE

Triode combined with 0 single diode
for use os a U.H.F. frequency changer.

EAC91

(

~ Ii

.1 ;i?

~ '">

~
~

'\:,\

\~~
0

'\
\~

'\
....

\. ,,\

,1\ '\

~
1\\~

\
\

\

~- _.. \\ ....
b

\
\ \

r;:I ~
-
0

u; 0~
~

~ ....
0

0

<5
0

0 ~ '" '"
> .... 0 ~

DIODE CHARACTERISTICS
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DOUBLE DIODE OUTPUT PENTODE

High sensitivity output pentode combined with twin

diodes, for use in A.C. mains-operated equipment.

HEATER

EBL31

6.3

1.2
V
A

CA PA CI T A N CES

Ca d'_ ad " < 0.35 (.L(.L F

Ca d'_ k 3.0 (l(lF

Ca.rt"_ k 3.6 (l(lF

Ca d'_ n < 0. 15 (l(lF

caa"_II < 0. 15 (l(.LF

Ca d'_ a < 1.0 (lll-F

Ca dIt_ a < 0.5 (lIlF

O PERATIN G CO NDITIO NS AS CLASS " A" AMPLI FIER

V.
V..
I.
Rk

Vg1

Ig ,

gm
r.
R.
Pout
Dtot

Vln (r.m•• •)

Vl n (r.m••• ) (Pout=50 mW)

250

250

36
146

-6.0

5.0

9.5

55

7.0

4.3

10

3.6

0.35

V
V

rnA
11
V

rnA
rnA/V

k 11
k 11
W

%
V

V

ISSUE 2 EBL31 157-1



EBL31 DOUBLE DIODE OUTPUT PENTODE

High sensitivity output pentode combined with twin

diodes, (or use in A. c. mains-operated equipment.

)

LIMITING VALU ES

Vacb) max .
v, max.
pa max.
Ik max.
V g21b l max.
Vg2 max.
Pg2 max.
Vg, max. (I., = 0.3 [LA )
Rg,_k max .
Vh_ k max.
Rh _ k max.
Vad"f max.
Va 'l max.
lad' max.
lad" max .
Va'" max. (l d' = 0.3 [LA)
Va " " max.(I,,"=0.3 [L A)

550 V
250 V

9 W
55 mA

550 V
250 V

1.5 W
- 1.3 V

1.0 M n
50 V

5.0 k o
200 V
200 V

0.8 mA
0.8 mA

-1.3 V
- 1.3 V

)



SUBMINIATURE U .H.F. TRIODE

Triode primarily intended for use as an oscillator at
frequencies of the order of 500Mc/s.

EC70

-oE----

kQ

V
mA

v
V

mA

mA/V

AS AN OSCILLATOR AT

175 V
20 mA

2.0 mA

5.6 kQ

750 mW

In operation th is valve may become very hot and t he refo re. in t he

interests of satisfactory life. it sh o~l d ieadeq uate ly cooled . A suita ble

met hod is to mou nt the valve in a me'tal clip wh ich conducts t he heat
t. '------"

away to the chass is and should-sresult in a bulb te mperature of

approxi mately 100°C. r~ !JJJ
<:

CAPACITANCES I?nhi ~
~~Ided D Unsh ielded

~:=: /: <; ~:~ ~' ~:~::
Ca_k ~ 2.8 ~ 0.6 pF

CHARACTERISTIC~~ rz
Va ~ 100

~ '------ ~O

~m ">: ~ 1~.5
[L c..--;;- 20
Fa ~Z~ 3.6

TYPICAL OPERATING CONDITIONS
500 Mc/s \ '--------------

~~Jg=0
Rg_ k

P]oad

/1/11'1 6.3
~1 50«n Any

Note-Direct so ldered con nections to t he -leads of t his valve must

be at least 5mm. from the sea l and any bending of t he valve leads
" '

must be at least 1.5m m. from thr~)

COOLING "<':

HEATER

MOUNTING POSITION

(

ISSUE 4 EC70 1056-1



EC70

LIMITING VALU ES

SUBMINIATURE U.H.F. TRIODE

Triode primarily intended for use as an oscillator at
frequencies ofthe order of500Mcjs.

VaCh) max .

Va max.

pa max.

Ik max.

Rg_ k max .

Rh_ k max .

V h_k max .

Q

300

175
3.0

22
500

20
100

v
V

W
mA
kf2

kf2

V

)

)

9

a NChQoho 0
Q 0 0 k

o 0

9 a

B80/F Bcse

All dirnension s in mm

N
C'l
I

0­
N

)

ISSUE 4 EC70 1056-2



SU BMIN IAT U RE U.H.F. TRIODE

Triode primorily intended for use as an oscillator at
frequencies of the order of SOOM c/s .

EC70

(

0- Z.N
l'l 0
l'l >

7~
"11>1, "'1,9/ , \ 0

Q

»: .
"101,"1

0
III
N

"II/-
.

I

0
0

0 + 119 , N

D I
uJ I

11~,
0
III

"",,,~ ...
~o .......

lie,

0
0

110., ~

~

I 0

o';? 0 ~ Q II> 0
H ..§. N

EC70 1056·3ISSUE 4

ANOD E CU RRENT PLOTT ED A GA INST ANODE VO LTA GE WI TH GRID
VOL TAGE AS PARAMETER
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EC70 SUBMI N IATURE U.H.F. TRIODE

Triode primarily intended for use as an oscillator at
frequencies of the order of SOOMc/s.

~a 3331
(kn)

120

100

8 0

60

40

20

o
-6

ra

- 6

EC70

- 4

9m

I o lJrn
(mA) (mAN

30 6

25 5

20 4

15 3

10 2

o 0

)

)

A NO DE CUR RENT, MUTUAL CONDUCTANCE, A N D ANODE IMPEDANCE

PLOTTED AGA INST GRID VO LTA GE. v; = 100V )

ISSUE 4 EC70 1056·4
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SUBMINIATURE U.H.F. TRIODE

Subminiature medium-I.I. triode intended (or use as an
oscillator at (requencies up to SOOMc/s.

EC71

HEATER

MOUNTING POSITI ON

6.3

150

Any

V

mA

N ote- Direct so lde re d connect ions to the leads of t his va lve must
be at least 5mm from t he sea l and any ben ding of the valve leads must
be at least 1.5m m fro m th e seal.

COOLI NG

In ope rati on t his valve may become very hot and to obtain satisfactory
life it sho uld be adeq uate ly cooled . A sui tab le meth od is to moun t
t he valve in a met al clip w hich conducts t he heat away to a suita ble
heat sink .

CAPACITANCES

Ca- g

Cout

CHARACTERISTICS

Shielded
1.2

2.4

2.3

Unshielded
1. 3 pF

2.3 pF

0.8 pF

ra

1.1.

Vg

Vg(la = 10 1~A)

LIMITING VALUES (absolu te rat ings)

100

8.5

5.8

4.7

27
- 1.3

- 7.0

V

mA

mA/V

kQ

v
V

V alll) max .

Va max .

pa max .

- Vg max.

Ik max.

ig max.

Vh-k max .

DECEM BER 1958 (1)

330 V

165 V

3.3 W

55 V

22 mA

5.5 mA

200 V
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EC71 SUBMINIATURE U .H.F. TRIODE

)

1~ lO If1l
)

a

9

k h h

NC k

N:r{~hNC
~9 a

B8 D/ F Ba se

A ll dim ensions in mm
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SUBMINIATURE U .H.F. TRIODE EC71
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AN O D E CURRENT PLOTTED AGAINST AN ODE VO LTA GE WITH GRID
VOLTAGE AS PARAMETER
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EC71 SUBMINIATURE U .H.F. TRIODE

ra EC 7 1 5918 g m
(k O) (mAN)

)J _vg
Va 100V (V)

).l

25 10

20 8

gm
15 6

10 4

~

ra
5 2

Vg......

0 0

0 5 10 15 I a(m A)

)

)

AN ODE IMPEDANCE, MUTUA L CO N DUCTANCE, GRID VOLTAGE AND
AMPLIFICATION FACTOR PLOTTED AGAIN ST AN ODE CURREN T

( )
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(

(

U.H.F. TRIODE

Frame-grid triode for us e as grounde d -grid amp­

lifier or self-oscillating mixer in Bands IV and v.

HEATER

CAPACITANCES

Unshielded

C
a-g

C
a

_
k

Ca _ k + h

Ca _ g + h

C g _ k

C k (I = 12mA)g - a
cg _ k + h

cg _ h

ck _ g + h

Shi elded

Ch + k _ g + s
ca _ g + s

ca _ k + h

CHARACTERISTICS

EC86

6 . 3 V

200 rnA +-

,-

2 . 2 pF

240 mpF

350 mpF

2 .3 pF

3.5 pF

5 .6 pF

3.8 pF

270 mpF

6 . 3 pF

4. 1 pF

3 . 3 pF

300 mpF

175 V

-1.5 V

12 rnA

14 mA/V

4 .8 5 kQ

68

230 n

APRIL 1965 Page Dl



OPERATING CONDITIONS

As grounded-grid amp lifie r

V 175 Va
I 12 rnA
a

R
k

125 ~

tr 14 mA/ Vb m

As self-oscillating mix er

Va (b) 220 V

R 5 .6 ~
a

R 47 ~
g

Ia
12 rnA

I 50 IlA

v~sc (r .m.s .) 2 .5 V

gc 5 .5 mA/V

DESIGN CENTRE RATINGS )
Va (b) max . 550 V

V max . 220 V
a

Pa max . 2.2 W

I
k

max . 20 rnA

-V max . 50 V
g

R k max . 1.0 M~
g -

Vh-k max . (cathode pos itive) 100 V

V
h

_
k

max . (cathode ne gative ) 50 V

IS41871

)
a

h
h 9

o, 0
605

k
03 70

k
x x

9 0 0

0
2 80 E E

9 9 (J) «)

d b 't ll)

a a

Dk h h

B9 A Bas e

)
Al l dimensions in mm

IL:fS£d1APRIL 1965 Page D2



R.F. POWER TRIODE

Triode for use as r.f. power amplifier or oscillator. EC90

H EA T ER
Vll 6.3 V

III 150 mA

CAPA C ITA NCES +--
Shielded Unshielded

Ca - g 1.3 1.4 pF

Ci n 1.7 1.5 pF

Cout 2.6 1.2 pF

CHARACTERISTICS

Va 100 250 V

Vg 0 - 8.5 V

la 11.8 10.5 mA

gm 3.25 2.2 mAjV+--

i-' 21.5 17 +--
ra 6.6 7.7 kQ+--

OPERATING CONDITIONS AS R.F. AMPLIFIER OR OSCILLATOR +-­
(Class "C" Telegraphy or F.M.)

LIMIT ING VALUES

100 Mcjs

300 V

- 27 V

17.1 mA

2.9 mA

3.3 W
55 0/, 0

+--

550 V

300 V

3.5 W

30 mA

20 mA

100 V

5.0 mA

250 kQ

150 V

180 °c
150 Mcjs

I

I

Page 0 1

j

50

300

-27

16.2

3.8

3.6

67

Valb) max.

Va max.

pa max.

Ik max. (as r.f. oscillator o r amplifier)

Ik max. (as r.f. dou bler or trebler)

-v« max.
Ig max.

Rg - k max.

Vh- k max.

Tb u l b max.
f max.

J UN E 1 961 ( 1)



EC90 R.F. POWER TR IODE

)

o

)

Al l d imensions In mm

)(

o
E

If)

't
If)

9

h

B 7G Bose

Ie

hk h

g -~-
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(

R.F. POWER TRI ODE

86 57 EC90 I a
(mAl

40

I I 30I
I
I
I II, II

I ~ II
I ~

CV
II

~C1 )

II
I 20II

~ I
[-I 0

,f,l II
I

1.1

rSII
~

1/
10

~ ~17 17
V ..p~f-

1/
V I.....

O~ III..... I.;'
~ J...,. 0y

c:; .... J..". I.A... J- .... .... 0

Vg(Vl -15 - 10 -5 0

ANODE CURRENT PLOTTED AGAINST GRID VOLTAG E W ITH ANODE
VOLTAGE AS PARAMETER
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EC90 R.F. POWER TRiODE

<D I I ;;:
'" j 1 d'"<D I --k I -1 7. \ [- >
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I I , I"

-1i' 1\
/; 0

1\
0
'l"

I" 1\
-, I I' \

-10 I I I, I,

1'. 1\

-11;'6\ r-, I 1\ 1\
II

1'.
-, \ 0

0
M

I .... "- \.
-11;, r-, , .... \

0
..... \

(J) "o r-..... I, r-, \w r- r-,
I....

1/ r-..... 1\
r-, 1"- 0

f- f- I- -10 " s 1'\ 0
C\J

/j r-, '\
I..... I' "

\.
I ..... 1"

'l'I 1'-. 1\
r" ",,,.'0 "-

1,..- QO 1\
1,..- ' 1'. 0

Q
J',

\
r-,

0

a~ 0 0 Q 0

H'§ M C\J

AN ODE CURR ENT PLOTTED AGAINST AN ODE VO LTAGE W ITH GRID
VO LTAGE AS PA RAMETER

)

)

)
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R.F. POWER TRIODE EC90

ra EC 9 0 8725
gm)J

( k OJ (mA/V)

- Vg VaA I50V

( V)

50 25 5

40 20 4

gm

3 0 15 3

: I

:
)J

2 0 10 2

, r a
I

10 5 1

Vg

0 0 0

0 5 10 15 Ie t rn A)

MUTUAL CONDUCTANCE, AMPLIFICATION FACTOR, ANODE IMPEDANCE
AND GRID VOLTAGE PLOTTED AGA INST ANODE CURRENT, Va = 150V

Pal e C3
I~I ------------
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EC90 R.F. POWER TRIODE

EC9 0
87 29

r a g rn

( kil ) (rnA/V )
-Vg Va=200V
(V)

}J

40 grn 4

30 3

20 }J 2

10 1

r a

Vg0 0

0 10 20 30 Ia (rn A)

)

)

MUTUAL CONDUCTANCE, AMPLIFICATION FACTOR, ANODE IMPEDANCE
AND GRID VOLTAGE PLOITED AGAINST ANODE CU RRENT. v, = 2DDV )
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GROUNDED GRID TRIODE

Grounded grid triode for use as an amplifier up to
250Mcjs.

EC91

HEATER
VIl 6.3 V

III 300 rnA

CAPACITANCES +-

Shielded* Unshielded
ca- g 3.4 2.6 pF

Ca~k+h 120 150 mpF

Cg- k+ h 5.0 4.5 pF

Ck-g-l-ll 7.5 7.0 pF

*Ex t e r nal shield co nnected to gr id.

CHARACT ERISTICS

Va 250 V

I. 10 mA

Vg - 1.5 V

gm 8.5 mA jV

[.I. 90 +-

ra 10.5 kO+-

Re il 400 0

LIMITI N G VALU ES

Va(ll ) max. 500 V+-

Va max. 250 V

pa max. 2.5 W

-v« max. 100 V

iI, max. 15 mA

Vl1- 1< max. 150 V

TIJu l b max. 200 °C +-

JULY 1961 (1) Page 01



EC91 GROU NDED GRID TRIODE

)

19 max -..J

a 11 )h

h k x x
0

0 E0 E
0 0 <0 <0

k 0 0 9 r'- ..t
9 <r <0

0 0

1\
9 a

kh h
B7G Base

All dim ensions in mm )

Page 0 2
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GROUNDED GRID TRIODE EC91

8 6 61 EC91 Ie
(m A )

I I 25
I

I

I

20
I

I ~

I 0
tr)

I CIt '
"

~o
15I I

~
I 8

CIt

cSt 10!f!

ll-
' }

5

0

Vg ( V) -3 - 2 - I 0

ANODE CURRENT PLOTTED AGAI NST GRID VOLTAGE

WITH ANODE VOLTAGE AS PARAMETER
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EC91 GROUNDED GRID TRIODE
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W ITH GRID VOLTA GE AS PA RAMETER
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)

)

JULY 1961 (1) P a ge C2



U .H.F. TRIODE

Triode intended foruse as a grounded-grid amplifier
in U.H.F. receivers.

HEATER

CAPACITANCES (measu red w it h exte rna l sh ield)

Ca - g:

Ca- k

Ch - k

Ck - p:+ h -+S

Ca - g + h + S

C HARACT ERIST ICS

V"
I"
Vg

gm
fL
r.
Rk

Vg (l a ~60I-'A)

DESIGN CE NTRE RAT INGS
V " l b l max.
V" max.
p" max.

-V g max.
+ Vg max.

Ik max.
Ig max.
Rg - k max.
Vh - k max.

EC98

6.3 V
400 mA

2.8 pF
80 mpF

3.8 pF
8.8 pF
4.0 pF

150 V
13.5 mA
-1.35 V
13.5 mAjV
50

3.7 kn
0 n

- 15 V

300 V
150 V

2.2 W
50 V
0 V

18 mA
3.2 mA

250 kn
90 V

J A N UARY 1963 Page 0 1



EC98 U.H.F. TRIODE

)

a
h )hog x x

000 0 0

E E
9 k o 0 If) If)

9 r.:. ~
o 0 ~ If)

9 a

Dk h h

B7G Base

All dimensions in mm
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(

U .H .F. T RIO DE EC98

(

EC98
8025 10

( mA)

40

!

II
f- 6t5r-

0 !£! -I C\J

I ~~J II 30
I

I I

I
II I

I 20

&L,

Q/ I-
I

II I

I I
I

I I I 10
I I ,/

II I

I ,

,I II I ,6}
<t)

V
V

I- - 1-1-'" 0

Vg ( V) -6 -4 -2 0

ANODE CURRENT PLOTTED AGAINST GRID VO LTAGE WITH ANODE
( VOLTAGE AS PARAMETER
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EC98 U.H.F. TRIODE
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U.H.F. TRIODE EC98

EC98
8024

JJgm Vg
(mAN) (V) "o

Va =15 0 V (kO)

JJ
25 - 5 50

20 -4 40

gm

15 - 3 30

10 - 2 20

5 - I 10

ra

0 0
1'1. Vg 0

0 /0 20 30 I a( mA}

MUT UAL CO NDUCTANCE, ANODE IMPEDANC E, AMPLIFICATION FACTO R
A N D GRID VOLTA GE PLOTTED AGA IN ST AN ODE CURRENT
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SUBMINIATURE DOUBLE TRIODE

Subminiature medium-u. double triode intended (or
use at v.h.(.

HEATER

ECC70

MOUNTING POSITION

6.3
300

Any

V
mA

f

Note - Direct so ldered connections to the leads of t his valve must be at
least 5mm fro m th e seal and any bendin g of t he leads must be at least 1.5mm
from the seal.

COOLING

I n operation this valve may become very hot and to obtain sat isfactory life
it should be adeq uately cooled. A su itable method is to mount t he valve
in a metal clip w hich conducts the heat away to a suita ble heat sin k.

CAPACITANCES
Shielded Unshielded

Ca' - a" < 0.33 < 0.52 pF

c. _g (each section) 1.4 1.6 pF

Cg ' _ g " < 0.011 < 0.015 pF

Cl n (each sect ion ) 2.4 pF

Cout ' 1.2 0.3 pF

( out " 1.3 0.35 pF

CHARACTERISTICS (each sec tio n)

Va
Vg

I.
gill
ra
1"
Vg (1. = 10fL A)

LIMITING VALUES (absolut e ratings) each sect ion

Va,b, max.
Va max.
pa max.
r, max.

-Vg max.
Ig max.
Vh - k max.

100
-1 .0

6.5
5.4
6.5

35
-6.5

330
165

1.1

22
55

5.5
200

v
V

mA
mAjV

kO

v

v
V

W

mA
V

mA
V

OCTO BE R 1958 (1) Pag e 0 1



ECC70 SUBMINIATURE DOUBLE T RIODE

Subminiature medium-[L dauble triade intend ed far
use a t v.h.f.

1526 21

~
)

I
a "a

k ll k ' x
l") 0huh r.:.. f
('\I Lf'l

o 0

~~125g ' g "
g il 0 0 g l

o 0 - ma x

c " a' " .~

h h k If 88D/F Ba se

~MJJA ll d im ensions in m m

)
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SUBMINIATURE DOUBLE T RIO DE ECC70

(
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
GRID VOLTAGE AS PARAMETER FOR EACH SECTION
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ECC70 SUBMINIATURE DOUBLE TRIODE

ro ECC70 59 17 g m

(kO) (mAN)

fJ -Vg
Each sect ion (V)

Vo = IOOV

840

fJ

I

30 6

g m

I
I

I

20 4

I

,
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ro
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r--k I
0 ~ 0

0 5 10 15 I o(mA)
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ANODE IMPEDANCE, MUTUA L CONDUCTANC E, GRID VOLTAGE AN D

AMPLIFICATION FACTOR PLOTTED AGAINST ANODE CU RRENT FOR

EACH SECTION
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A.F. V OLTAGE AMPLIFYING PENTODE
High gain pentode (or use in a.(. amplifiers.

EF36

EF37A

The EF37A has an anti-microphonic construct ion and its heater is designed to
reduce h um, Except for these differences , the valve is identical to the EF36.

HEATER
Suitable for ser ies or parallel o pe rat ion a.c. or d.c.

v; 6.3 V
Ih 200 mA

In order to reduce the hum to a minimum the cent re tap of the transformer
winding which feeds the heaters should be connected to the chassis. The im­
pedance between cathode and chassi s should be as sm all as possible «400.) .

( CA PA C IT A N CES

Ca - g l < 0.02 pF
Ci n 5 .5 pF
Cou t 8.5 pF

C HARACT ERIST ICS

Va 250 V
Vg 2 100 V
Vg 3 0 V
I. 3.0 mA
Vg 1 - 2.0 V
Ig 2 800 [LA
gm 1.8 mA/V
ra 2.5 Mo.
IL~J -g 2 28

O PERAT I N G C O NDITI O NS A S RESISTA NCE COU PLED
A.F. A MPLIFIER, CO NNECTED A S A PENTODE

Vb Ra Ik Rg 2 Rk Vout Vou t* Rg J ':'*

(V) (ko.) (mA) (ko.) (ko.) Yin (Vr.m.s.) (ko.)
400 100 3.4 330 1.2 115 80 330
350 100 2.9 330 1.2 112 69 330
300 100 2.5 330 1.2 108 59 330
250 100 2.1 330 1.2 103 49 330
200 100 1.7 330 1.2 98 39 330

400 220 1.8 680 2.2 180 81 680
350 220 1.6 680 2.2 176 69 680
300 220 1.3 680 2.2 170 58 680
250 220 1.1 680 2.2 163 48 680
200 220 0.9 680 2.2 152 37 680

" D101=5% .
*,', Rg J is th e gr id resist ance of th e following valve.

I@IDECEMBER 1958 (1) Page 1



EF36

EF37A
A.F. VOLTAGE AMP LIFYING PENTODE

OPERATING CONDITIONS AS RESISTANCE COUPLED
A .F. AMPLIFIER, CONNECTED AS A TRIODE

With g, connected to a, g J connected to k.

Vh R " I" R k Vuu t
Vuut ::: Dtot* R g [**

(V) (kD) (mA) (kD) Yin (Vr.m ., .) (%) (kD)
400 47 4.6 1.2 18.4 67 4.5 150
350 47 4.0 1.2 18.2 57 4.4 150
300 47 3.4 1.2 18.0 48 4.3 150
250 47 2.8 1.2 17.7 38 4.2 150
200 47 2.3 1.2 17.5 29 4.0 150

400 100 2.4 2.2 20.1 66 3.9 330 )
350 100 2.1 2.2 20.0 57 3.9 330
300 100 1.8 2.2 19.9 48 3.8 330
250 100 1.5 2.2 19.7 38 3.7 330

200 100 1.2 2.2 19.5 28 3.5 330

400 220 1.2 3.9 20.6 61 3.4 680
350 220 1.0 3.9 20.4 52 3.3 680
300 220 0.9 3.9 20.3 44 3.3 680
250 220 0.8 3.9 20.2 35 3.2 680
200 220 0.6 3.9 20.0 26 3.0 680

* O utp ut vo ltage and distort ion at th e start of pos it ive grid cur rent . At
lower outp ut vo ltage s the distortion is approximatel y proportional t o the vo ltage .

** R g , is the grid resist ance of th e fo llowing valve.

)
LI MITIN G V A LU ES

VallJ ) max . 550 V
Va max. 300 V
pa max . 1.0 W
Vg 2l b ) max. 550 V
Vg 2 max . 200 V
P g 2 max. 300 mW
II< max. 6.0 mA
Vg 1 max. (lg 1= +0.3 !-LA) - 0.6 V
Ig 2 max. 1.4 mA
R g l - k max. (se lf bias) 3.0 MD
R g 1- 1< max . (fixed bias) 1.0 MD
Vh - k max. 100 V
R h - k max. 20 kD )

1*i&1DECEMBER 1958 (1) Page 2



A.F. VOLTAGE AMPLIFYING PENTODE
EF36

EF37A

(

29
max

a

NP

92 93

o ctal base

00
00 ·o 0

h ~/ h

a
93 ­
9 1

A ll d im ensions in m m

P ag e 3
I@I ----------
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EF36
A.F. VOLTAGE AMPLIFYING PENTODE
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EF36
A.F. VOLTAGE AMPLIFYI NG PENTODE

EF37A
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ANODE AND SCREEN-GRID CURRENTS AND MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VO LT­

AGE. Va =275V, Vg2=100V
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EF36
A.F. VOLTAGE AMPLIFYING PENTODE

EF37A
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EF36
A.F . VOLTAGE AMPLIFYING PENTODE.

EF37A
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EF36
A.F. VOLTAGE AMPLIFYING PENTODE

EF37A
)

EF37 447

Ra = 100KO

Rg2 - 330KO ,
Rk = 1'2KO ' :
Rg1(fOIlowing valve) 330KO

~ Vout Vh = 6'3V
Yin (Vrms) )
~50 100

90

200 80 Vout
(Dtot=5/o)

70

150 60 I k

~
(mA)

50 Yin 5

100 40 4 )

30
Ik

3

SO 20 2

10

0 0 0
200 250 3 0 350 YblV)

OU TPUT VO LTAGE, GAIN AND CATHODE CURREN T PLOTTED
AGAINST LINE VOLTAGE AS A RESISTANCE COUPLED A.F. AMPLIFIER

(PENTO DE CONNECTION)

Ra - 100kQ Rg !~ 330kU )
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LOW MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con­
struction and its heater is designed to reduce hum.

HEATER

This valve is suitable fo r o.c.le.c. operat .on .

EF37A

6.3
0.2

V
A

In o r d e r t o red uce the hum to a minimum the ce ntre t ap of the tra nsformer
w ind ing which fee ds th e heat e rs shou ld be co nnected to the chass is . The im­
pe dance be tw ee n cat hod e and chass is s ho uld be as sm all as possible «400).

CAPACITANCES

< 0.02
5.5
8.5

CHARACTERISTICS

Va
Vg 2
Vg3

la
Vg1

Ig 2

gm
r a
lJ·gl -g2

250
100

o
3.0

-2.0
0.8
1.8
2.5

28

V
V
V

mA
V

mA
mA /V

M O

OPERATING CONDITIO NS AS RESISTANCE COUPLED
A.F. AMPLIFIER, CONNECTED AS A PENTODE

Vb Ra lk Rg2 Rk Vout Vout * R **g,

(V) (k 0) (mA) (kO) (kO) -v.; (V,r.m.s.,) (k 0 )
400 100 3.4 330 1.2 115 80 330
350 100 2.9 330 1.2 112 69 330
300 100 2.5 330 1.2 108 59 330
250 100 2.1 330 1.2 103 49 330
200 100 1.7 330 1.2 98 39 330

400 220 1.8 680 2.2 180 81 680
350 220 1.6 680 2.2 176 69 680
300 220 1.3 680 2.2 170 58 680
250 220 1.1 680 2.2 163 48 680
200 220 0.9 680 2.2 152 37 680

* D,o( = 5%.
** Rg, is t he grid res ista nce of t he fo llowing valve .

L@IISSUE 3 EF37A 1054-1



EF37A LOW MICROPHONY, LOW HUMA.F.
VOLTAGE AMPLIFYING PENT ODE

High gain pentode primarily intended for use in A.F.
pre-amplifier st ages . It has an anti-microphon!c con-

struction and its heater is designed to reduce hum.
)

OPERATING CONDITIONS AS RESISTANCE COU PLED
A.F . AMPLIFIER, CONN ECTED AS A TRIODE

Wit h g2 connected t o a, g, connected to k.

Vb Ra la Rk Vout Vout ' Dtot• R ' *gl
(V) (k Q) (mA) (k Q) ~ (V(r. m.s, ,) (%) (k Q)

400 47 4.6 1.2 18.4 67 4.5 150
350 47 4.0 1.2 18.2 57 4.4 150
300 47 3.4 1.2 18 .0 48 4.3 150
250 47 2.8 1.2 17.7 38 4.2 150
200 47 2.3 1.2 17.5 29 4.0 150

400 100 2.4 2.2 20.1 66 3.9 330 )
350 100 2.1 2.2 20.0 57 3.9 330
300 100 1.8 2.2 19.9 48 3.8 330
250 100 1.5 2.2 19.7 38 3.7 330
200 100 1.2 2.2 19.5 28 3.5 330

400 220 1.2 3.9 20.6 61 3.4 680
350 220 1.0 3.9 20.4 52 3.3 680
300 220 0.9 3.9 20.3 44 3.3 680
250 220 0.8 3.9 20.2 35 3.2 680
200 220 0.6 3.9 20.0 26 3.0 680

* Output voltage and disto rt ion at t he start of po sitive gr id current. At

low er o utput voltages t he distortion is approx imat el y proportional to the vo lt age .

** Rg1 is t he gr id resistance of the following valve.

)
LIMITING VALUES

Va(b) max.
Va max .
pa max .
Vg21bl max.
Vg2 max.
Pg2 max.
Ik max .
Vg1 max. (lgl ~ + 0.3 flAl
Ig2 max .
Rg1_k max . (self bias)
R,,_k max. (fixed bias)
Vb_ k max.
Rb_ k max.

550
300

1.0
550
200

0.3
6.0

- 0 .6
1.4
3.0
1 .0

100
20

v
V

W
V
V

W
mA

V
mA

M fl
Mfl

V
kfl

)
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LOW MICROPHONY, LOW HUM A.F.
V OLTAGE AMPLIFYING PENTODE EF37A
High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con­
struction and its heater is designed to reduce hum.

gm
(mA/ V)

Va 275 V.

I--l-H++--l-(-+--J+-l--H vg2 - IOOV.
vn - -3 v

T"! " -

I(m"l

gm
7

+-+++-H\-1
--t-+t--HH-l

rJ -H +-++ t-+t--1H-I

15" " 6
'-0 4

_.,-- --

--
10

0 5 2

I Ig2
- -

0

Vg l(V )
-6 -5 -4 -3 -2 - I 0

A NO DE AND SCREEN-GRID CURRENTS AN D MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLT­
A GE FOR ANODE VOLTAGE OF 275 V A N D SCREEN-GRID

VOLTAGE OF 100 V
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EF37A LOW MICROPHONY, LOW HUM A.F.
VO LTAGE AMPLIFYING PENTODE

High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphanic con­

struction and its heater is designed to reduce hum.

)
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ANODE CURRENT PLOTTED A GAIN ST SCREEN-GRI D VO LTAGE
FOR AN O DE VO LTA GE O F 275 V )
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(

LOW MICROPHONY, LO W H U M A.F.
VOLTAGE AMPLIFYING PEN T O DE
High gain pentode primarily intended for use in A.F.
pre-amplifier stages. Ie has an anti-microphonic con­
struction and its heater is designed to reduce hum.

EF37A

EF37A 457

Va = 275 V
vh = 6 · 3 v .
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SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID
VOLTAGE FOR ANODE VO LTAGE OF 275 V
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EF37A LOW MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE

High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con­

struction and its heater is designed to reduce hum.
)

EF37 447

RQ .. 100KO
R92 • 33 0KO
Rk .. 1'2KO
Rg1(fol lowing VQlvQ:) 330KO

~ Vout Vh .. 6'3V )
Yin (Vrms)

250 100

90

20 0 8 0 Vout
(0 totO5'10)

70

150 60
I k

~
(m Al

50 Yin 5

)
100 40 4

30
I k

~

SO 20 2

10

0 0 0
200 250 3 0 350 vbM

O UTPUT VOLTAG E. GAI N AND CATHODE CURRENT PLOTTED
A GAINST LIN E VO LTAGE AS A RES ISTA NCE CO U PLED A. F. AM PLIFI ER

(PENTO D E CONNECTION) )

R. = 100 k[2 Rg2 = 330 k [2
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LO W MICROPHO N Y, LOW HUMA.F.
V OLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con­
struction and its heater is designed to reduce hum.

EF37 A '

Vb 250V
Ra IOOKn
Rg2 '" 330KO

. Rk \ ' 2 KO
Rg1lfo llowi nq vc lve) 330KO

. Vh 6 '3V

EF37A

449

Vout

60

50

4 0

Dtot

(/0)

6

5

\. 4

3

2

t-

O 0 '1

30

j
, i

-t
Dtot

20

10

0 '2

OUTPUT VO LTAG E AN D DISTOR TION PLOTT ED AGAINST
IN PUT VOLTA GE AS A RESISTANCE CO U PLED A.F . AMPLIFIE R

(PEN TO D E CONNECTION)

Ra = 100 k Q
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EF37A LO W MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE

High gain pentode primarily intended for use in A.F.
pre-amplifter stages. It has an anti-microphonic con­

struction and its heater is designed to reduce hum.

EF37A 448

)

)4

3

2

- 0
40 0 Vb lV)

+ + - ~

-L- : ::- ~ .
,-+-;

350

: ~

,iil -:-+ '
Vout .

. lOtot'5/.) ' : ..

300

.,

Ra = 220KO
Rq2 =68 0Ka

Rk = 2 ·2KO
Rql(followinq va lve) 6801<0.
Vh = 6 ·3VVout Vout

Vi; lVrms
250 100

90

200 eo

70

150 60

50

100 40

30

50 20

10

0 0
200 250

OUTPUT VOLTA GE, GAIN AND CATHODE CU RRENT PLOTTED AGAINST
LINE VOLTAG E AS A RESISTANCE COUPLED A. F. AMPLIFIER (PENTODE

CONN ECTION) )

n, = 220 k n Rg 2 = 680 k n

EF37A 1155-10
14@£d1--- - --- - - - -
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LOW MICROPHONY, LOW H U M A.F.
VOLTAGE A MPLIFYING PEN TODE
High gain pentode pnm arily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con­
struction and its heater is designed to reduce hum.

EF37A

451 EF37A

Vb 250V
Ra = 220Kn
Rg2 = 680Kn
Rk = 2"2Kn
Rg1(following valvlZ) 680 KO

Vh 6'3V

60

50

o 0 ·1

OUTPUT VO LTAGE A ND DISTORTION PLOn ED AGAINST INPUT
VO LTA GE AS A RESISTA NC E COUPLED A. F. AMPLI FIER (PENTO DE

CO NN ECTION)

R. = 220 k n R., = 680 k n
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EF37A LOW MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE

High gain pentode primarily intended (or use in A.F.
pre-amplifier stages. It has an anti-microphonic con­

struction ond its heater is designed to reduce hum.

~ ~-+--II--1---l---1--1--I---+--I--:--J--l---1--1-+-~-~W--+--If.-HH-+++H-++-j
'I H---HH-+-t-++-++H--H-++-++H---HH--H++-+-HH--H

~
o
>
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)

)

o

-"""";f.-.j -+-+-+--P>i-d - f-+-+--l""k+-+--I--N--H--1'o.+'I 0
-+-'!'>-I"'++-+-+-+=~f-++-I~+-+--+"i<++-'Ir-+ Q

- /6"
-- - - -- - - -

-- - - -

-

-
--

o';l
II'l Q lI'l

--.§.

ANODE CURR ENT PLOTTED AGAINST ANODE VO LTAG E W HEN
CONNECTED AS A TRIODE (SCREEN -GRID CONN ECTED TO

ANODE, SUP.'RESSOR-GRID TO CATHODE ) )
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LOW MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE EF37A

(

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

2 0

15

10

mA)

EF37A 450

(

Tr-iode connected
92- 0 93- k

Vo = ISOV
Vh = 6 ' 3 V

-

10

(

S

Vg1l.V)- 6 -5 o

AN O DE CURRENT PLOTTED AGA INST CO NTROL-GRID VO LTAGE
FOR A NO DE VO LTA GE OF 150 V W HEN CO N NECTED AS A TRIODE
(SCREEN- GRID CO N NECTED TO ANODE, SUPPRESSOR-GRID TO

CATHO DE)
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A..F. PENTODE

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

EFSO

HEATER

Suitable for se ries o r par allel operation a.c. or d.c.

V" 6.3 V

I" 300 mA

CAPACITANCES

Min. Av. Max.

c, -g I 0.007 pF

Cg"1 g o! 2.4 pF

(i ll 7.1 8.3 9.5 pF

Co u l 4.8 5.2 5.6 pF

OPERATING CONDITIONS

V" 250 250 250 250 V

Vg , 250 250 250 250 V

Y ~ I l' - 2 - 1.55* ** tt V

Vg , 0* 0 - 30* -20* V

I" 10 10 10 10 mA

Ig , 3.0 3.0 5.5 4.0 mA

gllJ 6.5 6.5 5.2 6.0 mA/V

f a 1.0 1.0 0.1 0.2 MQ

{l g , ~ !
75

R I'(1 1.4 kQ

Input da mp ing (f= 50Mc/s) 4.0 kQ

O ut put damping (f= 50Mc/s) 50 kQ

Rk 0 32 0 32 Q

Ck 0 50 0 50 pF

Vg 1 (fo r 10 : 1 reductio n in gill) -4.5 ** tt V

Vg ., (for 10 : 1 re duct ion in gill ) - 53 - 55.5 - 51.5 V

* Valve not co nt ro lled by a.g.c.

** Vg t is obtained from Vg3 by means of a poten tiometer of 50kQ and 3kQ .

tt Vgl is obtain ed from Vg' by mea ns of a potentiom et er of 50kQ and 4kQ.

DECEMBER 1958 (1) Page 1



EFSO R.F. PENTODE

LIMITING VALUES

v« ( h i max,
Va max,

Po max.

I" max.
V~ 2 (I )) max.
V~ 2 max.

P g 2 max.
V ~I max. (1 ~1 = - I0.3~IA)

Vg, max. ( l g ,= +0.3~IA)

R", max.
Rg , max.

ViI - k max.

RlI - k max.

550
300

3

15
550
300

1.7

- 1.3

- 1.3

3

3

100
20

V

V

W

mA

V

V

W

V

V

Mn
Mn

V

kn

)

34 Mm.
pIMAX.

r
.-

)
5 e

E' E9J a g' l E "
92

<{

~L

91
Sc

h n 1

B9G BASE [!J--k h h
?IS Mm.

MAX .
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R.F. PENTODE EFSO
(

o

s

9m
mA\V)
tmA)

20

Ef50
(
I

Va = 250V

VgO!= 250V

Vg,,= OV

I

'a I

9m

1/
192-

I

.....

V
9l
M

- 6 - 2 o

ANODE AND SCREEN- GRID CU RRENTS A N D MUTUAL CONDUCT AN CE
PLOTTED AGAINST CO N TRO L-G RID VO LTAG E
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EFSO R.F. PENTODE
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R.F. PENTODE

Single-ended R.F. pentode, fully controlled by voltages of
oto -6 Vor 0 to -55V according to the circuit used.

EFSO
(
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~

(

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

EF50 1155-5I@I - - - - - - - - - - - -
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EFSO R.F. PEN TOOE

Single-ended R.F. pentode, fully controlled by vol tages of
o to -6V or 0 to -ssvoccording to the circuit used.
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INPUT DAMPING AND INPUT CAPACITANCE PLOTTED
AGAINST CONTROL-GRID VO LTA GE ATSO MCjS

)
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R.F. PENT O DE

Single-ended R.F. pentode, fully controlled by voltages of
oto - 6 V or 0 to - 55V according to the circuit used.

EF50

o
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o
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(

A NOD E AN D SCREEN -GR ID C URR EN TS PLOTT ED AGAINST
SU PPRESSOR-GR ID VO LTAG E
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EFSO R.F. PENTODE

Single-ended R.F. pentode, fully controlled by volt ages of
oto -6V or 0 to -55V according to the circuit used.

EFSO -

Ik
~

1
92

I l..-

'a
roo.~

;' -
If 17

n I}

II II I
9m

Va = 25 0V
Vg2 : 250V

I J \,
Vg1 : - 2V

" Vin (K : I~.)

1\ II~

il l/ l,..o""~eq\A lv. nQlse t"Es,
II-

1\

"-

"" r... "";...
17

1'--;...
ro-o .... f-,;..

_ Vin {mb" '!.} ;...
~~ r ....
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Il... A)
9m~AI~
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E?q1JNf'lCl1seres.

n"" lot
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)

)

-so -4 0 - 3 0 -20 -f O
10

o

CONTROL CHARACTERISTICS WHEN CONTROLLED BY
SUPPRESSOR-GRID VOLTAG E
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R.F. PENTODE

Sing/e-e nded R.F. pentode, fully controlled by voltages of
oto - 6 V or 0 to -55V according to the circuit used.

EFSO
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INPUT DAMPING AN D INPU T CAPITANCE PLOTTED AGAINST
SUPPRESSOR-GRID VO LTAGE AT 50 MC/S
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EFSO R.F. PENTODE

Single-ended R.F. pentode, fully controlled by voltages of
oto -6V or 0 to - 55V according to the circuit used.
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161 ..... _....

IA I/' ,/
Yin (K = 1%)

~ 1/

100
1-1--' ""1ti ll 1I11'

I

[} 7 o """'~
ri Ii L,..o....

Yin (mb'4%)rl 1/ I"'"

Ih II L"V

Il l) ~
V .....

10 t

II

I I

II

J I II
J

II
if if

"
,

CON T ROL CHARACTERISTICS W HEN CONTROLLED BY
CONT RO L-GRID VOLTA GE

)

EF50 1155 ·10I@I ----------~
ISSUE 2



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.

EF70

100 V

100 V

0 V

3.0 mA

2.25 mA~

-2.0 V

2.5 mAN

100 k£1

38

-8. 0 V+--

V

p F ~

pF

pF

mA

< 0.025

4.5

4.7

HEATER (!!!!J
Vh 6.3

It, 200

M OUNT I N G POSITION ~ A"

Note - Direct soldered connectio~l1e-leads of t his valve mus t

be at least Smm fro m t he seal arfdar;;ben~ i ng of t he valve leads

must be at least 1.5m m from t h~ea~

COOLING ~
In op erat ion t his valve m~come very hot and , t herefo re, in t he
inte rest s of sat isfactory l ife,-it~ould be ade quaW y/ oo led. A su itable
meth od is to mount t h6 valv~metal clip -kh i~ 1i cbn~cts t he heat
away to t he chassis an should ~u l t in a bUlb'temp~~re of 100°C.

CAPACITANCES (m'U",'d'~",",r shield)~
~:" ~ ~
cuu, ~ ~

CHARACTERISTIC~
v, '<:
Vg 2

~g,,~

) g 2 ~ "'0
~~
~~

(

ISSUE 3 EF70 1056-1



EF70 SUBM IN IATURE 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 VALU ES

Vacb) max. 300 V

Va max. 175 V

pa max. 750 mW

Vg2Cb) max . 300 V

Vg2 max. 175 V

Pg2 max. 400 mW

Ik max. 10 mA

Rg1_k max. 500 kD

Rb_k max. 20 kD

Vh_ k max. 100 V )
Note - A d iod e is co nnected int e r nall y to g3 in o rder t o preve nt
t his gri d locking at a pos itive vo lta ge .

a

---+l 90 3- IOol6f.-

!l Sr<f=j--0

3 --.

)

h
B8D/F Base

A l l dimensions in mm

N
t'l
I
a­
N

-"cD a
l">E

)

ISSUE 3 EF70 1056-2



SUBMINIATUkE R.F. PENrOD!:

Subminiature high slape r.f. pentade with a short: suppressor
grid base. A diode is connected internally to the suppressor
grid to prevent this grid locking at a positive voltage.

EF70

(

0 z,0
~

e
>

>
0
II

I > > 1-1- > -
>iio T N 1-1-f- 'j' -I 0

I \ II I 2
I

I

\
\ J

I
\
\

I 0

I
III

\ i I

1-'---,- >
\

'--- 0 >
0 Qo
" -u, II II J ,
UJ l- N,.,

I-r-~
;;,,>at 1\

/ \

0
0

'. 1\
\

\
/'

o"'~
,...., \

~1S ..._~ ,--- Ii ~
90~ v 0

1/.,...- / -eO> \ 1\ 0
III

..rii'

I

I'.. !\ \
~ \

<,

I"~ 0

.... < ~ Q III 0
.s.

ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
AN OD E VOLTAGE

ISSUE 3 EF70 1056· 3



EF70 SU BM INIAT U RE 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.

' 0 3303 EF70 I I 9m
(Mn (mA'(nAN

1

VO =V92 =100V

I

I

2·0 8 •

'0

1·5 6 a

I
I 9m

I

/
I

1·0 .. 2

1 0 II- In

I

I

0 ·5
1

2 I

I

I

0 0 0

V91(v) - 6 -5 -. - ) - 2 -I 0

)

ANODE CURRENT, SCREEN·GRID CU RRENT. MUTU AL CO NDUCTANC E
AN D ANODE IMPEDAN CE PLOTTED AGAI NST CO NTROL-GRID VOLTA GE )

ISSUE 3 EF70 1056-4



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.

EF70
(

32 99 EF7 0 I
(mA)

VO= V92=IOOV

V9 ,=-2V

Note
Pn=400 mW

5

In

4

3

2

1 0

I

0

V93 (V) -12 -1 0 -8 - 6 -4 - 2 0

EF70 1056-5ISSUE 3

ANODE CURRENT AN D SCREEN-GRID CURRENT PLOTTED AGAINST
SUPPRESSO R-GRID VO LTAG E

I@JI
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(

SUBMINIATURE VA RIA Bl E·MU
R.F. PENTODE

Varia ble-mu pentode suitable for use in controlled
r.f. amplifie rs.

HEATER

EF71

M OUNTING POSITION

6.3
150

Any

V
mA

(

N ote-Direct so ldered connect ions to the leads of thi s valve must
be at least 5mm fro m the seal and any bending of t he valve leads
must be at least 1.5mm fro m th e seal.

CAPACITANCES

Shie lded Unshie lded
Ctn 4.5 4.0 pF
Cout 3.4 1.9 pF
Ca- g l < 0.015 < 0.035 pF

CHARACTERISTICS

LIMITING VALUES

DE C EM BER 1958 ( I)

V a

V~ ,

Rk

la
Ig ,

gm
ra
Vg 1 (gm= 25p AjV)

V a(ll) max.
V a max.
Pa max.
V g' (lJ) max.
V~ , max.
p ~ , max.
Ik max.
Rg 1- k max.
Vh - k max.

100
100
120

7.2
2.2
4.5

260
-1 4

300
175

1.0
300
175
500

10
500
'j OO

v
V
Q

rnA
mA

mAN
kQ

V

v
V

W
V
V

mW
mA
kQ

V

Page 1



EF71 SU BMI N IAT U RE VARIABLE-MU
R.F. PENTODE

1
EF71 840

I

.s Va=Vg2 =\OOV
>

I

0
0
0

F"..

8 rT K=I%

C"'l

0 I
I

0

0
C"'l

0

10 30 100 300 10 0 0 3000 10000 <}Tl(lJNV

CROSS-MODULATIO N CU RVE

(

a

k,93 a

s ":~",,
~:J
9[ k,93

68D / F 6 0S.

Al l d irn en si on s in mm

-": 9 '3- IO' 16~

: S'3 ~j
.: ,-I!------rl

l
h

I

(

DECEMBER 19 58 '(I )
Page 2



SUBMINIATURE VARIAB LE-MU
R.E P ENTODE EF71

EF7 1
I I

357 5 10I I I
I

(mA)

I

I
1

20
I
1
I

I

I,
16

I

I
I
1

I
I 12

,
I

I I

!

BI I

I
I

0"'",
;~ 4,, ,"",,,,,'l,

I "",,, /. H- 0"'"
I

-P ,
I '::I

.,0""', -+J
, /

I
I 0

V91(V) - 15 - 10 - 5 0

AN O DE CURRENT PLOTTED AGAIN ST CO NTRO L-GRID VOLTAGE

D ECEM B ER 1958 (1) Pa ge 3



EF7 SUBMINIATURE VA RIABLE-MU
R.F. PENTODE

(

' 0 EF71 35 74 I 9m
(Mol (mA) {PAM

Ib - '-92- 10 0 V

4 16 B

3 12 6

r.:
9m

'0

2 8 4

I 10

I

I
I 4 2,

~ \I 192
I
I
I
I

I

I V
I

0 I 0 0

V9, (v j -15 -10 -5 0

ANODE AN D SCREEN-GRID CURRENTS, MUTUA L CONDUCTANCE AN D
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

(

(

(

DECEMBER 1958 (1) Page 4



SUBMINIATURE
R.F. PENTODE EF72
High slope r.f. pentode

kO
kO

V
mA

+-­
V
V

mA
mA/V

kO

V
V
V

mA
mA

mA/V
kO

100
-1.4

9.2
6.8
5.3

36

CHARACTERISTICS §?
Pentode connected

Va I...--...

~~: <:la
Ig2

~:,~ r l

Rc q (,

\:" , (f = 50Mc/s)

Triode ccin-~ted
rv;~
"---...V~

1:'--../
gm
r.
iL

v, If 6.3
Ih L.. U~ 150

MOUNTING POSITION />~ A,y

Note- Direct soldered con nections to the lealds of th is valve must
be at least 5mm from the seal and any be ndlrig/ of t he valve leads
must be at least 1.5mm from t he sea l.~

COOLING ~ .

In operat ion this valve may become-very hot and therefore , in th e
inte rest s of long life it shou ld be adeq uat e ly coole d. A suitable
method is to mount the valve in a met;ll clip which conducts th e
heat away t o t he chassis and shcu ldresul t in a bulb temperature
of approximate ly 100°C...'V r'

CAPACITANCES ( <; ~
Pentode connected ~ !}!!j

I--.. Shielded Gnshie lded
< 0.015 < 0.02 pFf7II 4.1 -1 @1 4.0 pF'<: (J2:5 0 2.0 pF

Triode con nected~~
c. _g, ~ <, 1.65 pF

~::, .: ~~ :~

~ 100
100

-1.4
7.0
2.2
5.0

250
36
1.6

25

HEATER

(

(

ISSUE 3 EF72 1056-1



EF72

LIMITING VALU ES

SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode

Va1b) max .
V.. max.

Vg2(b) max .
V g2 max .

pa max .

Pg2 max .

P..+g2 max .
Ik max.

Vg 1 max . (lg1= +0.3flA)
R g1_ k max .
Vh_k max .

Rh_k max .

a

300
175
300
175
800
300

1.0
12
-1 .3

500
100

20

V
V
V
V

mW

mW

W
mA

V
kD.

V
kD.

I
k,93>s h h

ISSUE 3

k.93's a

9, ....:A :,<:
91 k.93's

BBD/F Bc se

Al l dimensions in mm

EF72 1056·2



SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode

EF72

(

3315 EF72 I I o
II (rnA)

I
II

I

I 20

I

I

/

/
15

/

:/ /

J J
/

/ 10
..I.

§ / /
1/

..I.;y,/ I
II

-,0 &.p

&1
"' / 5

I
/

/

I .......

"'"l.--Io-'" ... .".
...r-- 1-- 0

Vg,(v) -6 -4 - 2 0

ANOD E CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
V A RIOUS VA LUES OF ANODE A ND SCREE N-GRID VOL TAGE S

ISSUE 3 EF72 1056·3



E 72 SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode

... ~
OJ ;fM

f-:- e>
f- f- II > ~- ,- -f-- c- > - >

:ff' T 1-- )' - v
f-f- 1 - f-f- I 0

0

'"
I'

I

- f-

II
II

I
I'
II
I I I 0
I' i "'
I

>
N

0
,... Q
u. II IUl N,

>'" I
I ,

1/ 0

I.'
0

1/

I' ",

,

1--+ "+- 0 "''''
",eo ....r-\

VG .... II °f--- ..... \ \ lI'l

1'\
........

'" if ' \
I' ~ \
[.,'r\.

!::"iC. I' \ \
f- f- I- l q2 \"q\ ~o,,) i'---.;~

f-c----b"";-1-"1
r- .... ~ \\

0

'« ~ Q "' 0H E

AN ODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VO LTAGE AS PA RAMETER. Vg 2 =100V

(

ISSUE 3 EF72 1056-4



SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode

EF72

(

r a - -HEF72 3324 I
m

9J:)v)(Mn) mAl

Va= V92 = 10 0 V

I

2·0 20 8

ro

1·5 15 6

\
9m 1 0 If

I

I

J·O 10 4
I

0 ·5 5 2
I

I I 192 ~
fi1'

I

0 0 0

Vg I (V) 6 4 2 0

AN OD E AN D SCREE N- GRID CU RRENTS, MUTUAL CO NDUCTA NCE A ND

AN O DE IMPEDANCE PLOTTED AG AINST CONTRO L-GRID VO LTA GE

V,,= V. , =100V

ISSUE 3 Ef7 2 1056· 5



EF72 SU BMI NIATU RE
R.F. PENTODE

High slope r.f. pentode

33 18 I I EF72 I In
I I (rnA)
I I i I
Triod e connecte d

I
I

1/1 20
II I

I

I
i I

1- 1- 1-
I I

II
15

I
II

I
II

II
II

II 10
-" II

§ I
I

;;'1 i I
-"

0
/ S?

V-I-
1/ '/ -"

RI-1-1-
1-1-

5

I
1/

I

V V
i--'" .... ,/

-- ..... f-"" 0

Vg1{V) -6 - 4 -2 0

ANODE CU RRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
VAR IOUS VALUES OF ANODE VO LTAGE. W HEN CONNECTED AS A TRIO DE

(

ISSUE 3 EF72 1056-6



SUBMINATURE
R.F. PENTODE

High slope r.i. pentode

EF72

(

r- ~Pi.., 0
>

0
0
N

1-1- > -~ > - ">> >
- 9 1-1- :z - - 0

- ~
0

~- -'I'
...

- 7 - <t
1-1- I - - I I

>- T2- I'
> I ... , , \
III ..o . ..

- > I ... , I
j-. O

j-. " -

.. 0

f- >: , , III

... ..
, ... .i\. I'

... , II, I' t-;
... ... ,

... ,
..

,\
, , , \ 0.. .. 1\

0
, 01.. 1\,

f--f--
... I.....

-e ... I"' \. \f-f- l!i
'-f- ~ ~

I'..
N f- ..- \. \
r- 8 xCl1- \ \u, f-UJ

~
qo •

~f- -e

"f-f-
c 0
~ I'\. III

f-f-
I'.. "" \ \

i\.
\. ,

0

0 < 0 0 Q 0
H E .., N

AN ODE CURRE NT PLOTTED AGAINST ANODE VO LTAGE WI TH CONTRO L­
GRID VOLTAGE AS PARAMETER. W HEN CONNECTED AS A TRIO DE

ISSUE 3 EF72 1056-7



EF72 SU BMIN IATU RE
R.F. PENTODE

High slope r.f. pentode

(~~
3323 EF72 I I I I I I 10

(~':N.
Triode connect ed

(mA)

I Va =IOOV

I I
I

' 0

40
I

20 6

901 - - 1
0

30 15 6I

1/

I I

I I
'0 420 1/

1

1/

10 5 2

I
I

I
I

0 0 0

V9I(V) - 6 -4 - 2 0

ANODE CU RRENT, MUTUAL CONDUCTANCE AN D A NO DE IMPEDANCE

PLOTTED A GAINST CO NTRO L-GRID VO LTA GE, W HEN CO N NECTED AS A

TRIODE v, = 100V

(

ISSUE 3 EF72 1056-8



SUBM I NIATURE
HIGH SLOPE PENTODE EF73
High slope pentode primarily intended for
industrial applications.

V
rnA

Any

flf7 17 6.3
~200

-(Q)
Note-Direct so lde red co nnect io ns to -t he leads of this va lve must
be at least Smm fro m the sea l and~_b~i ng of t he valve leads
must be at least 1.Smm from t he sear:~

<:

HEATER

MOUNTING POSITION

V

pF
pF
pF

v
V
V

rnA
rnA

V

rnA/V+­
kO

100
o

100
7.5
2.5

- 2.0
5.5

250
28

- 60

Cl n

Caul

COOLING W
In operation this valve may-become-very hot and . t herefore. in the
int erest s of satisfactory iife' -:li>sho~ld be adequately cooled . A
suitable method is to mountt he valJe in a metal clipwhi ch con ducts
the heat away to the ch~ssis~hou ld resu lt/;n ~ . b u lb~m perat u r e

011000e. fln.: O~

CAPACITANCES n~ If))
/ I... Shielde~~ Unshielded
~ < 0.15 < 0.2

~5 5~

-: 5.0'( 3.0

.i: .:
CHARACTERISTICS <)

<.

ISSUE 3 EF73 1056·1



EF73 SUBMINIATURE
H IGH SLOPE PENTODE

High slope pentode primarily intended for
industrial applications.

LIMITING VA LU ES

V a cb l max. 300 V
v« max. 175 V
V S2(b l max. 300 V
V S2 max. 175 V
Ik max. 14 mA
p a max. 1.5 W
P S2 max. 1.0 W
p a+S 2 max. 2.0 W
V s, max. (Is, = + 0.3f.'A) -1 .3 V
R S1_k max. 500 kQ
Rh_ k max. 20 kQ (
V h _ k max. 100 V

a

93
91

k h h

ISSUE 3

a 92

,:~ hk
V
91 a

B80 / F Base

All dimensions in mm

EF73 10S6-2

(



SUBM INIATURE
HIGH SLO PE PENTODE

High slope pentode primarify intended for
industrial applications.

EF73

(

I I EF73
I I 1 0327 6

I I I I (rnA)
I
I
I
I

T I
T I I

I I I I I

I 1
4 0

1
I c-1-

Ii

f
Ii 30

I

1/

J
I 1 II I 20
I II

I I J
I II
I
I ..I. I J

8 II
I II J
I :/~ I I
!

II ri1-1- -" 10
I I -,,0

I-f- § ,iI
I II

-" V-
I I R,jl-I 1/

1/

I 1/
I
1 j..- 0

V91(v) -1 2 - 8 -4 0

AN ODE CU RRENT PLOTTED AGAIN ST CO NT ROL-GRID VOLTA GE WITH
ANODE AND SCREEN-G RID VOLTAGE AS PARAM ETER

ISSUE 3 EF73 1056-3



EF73 SUBMINIATURE
HIGH SLOPE PENTODE

High slope pentode primarily intended for
industrial applications.

II) Er-,

'" :J'M

>
0
II > ~ I-1-1- ~ - >
:f' T

..,
I I-1-1- I - I

0

I "
0

'"
I II

II
I II, II

II
I II i

I
II 0

on

I
,-~- > J ,

I- 0,.,
Qr-. -u.

UJ n
r-r- N

1-- - ;?' .
I 0

0
I

.
/

I ,

<> \"~ I ,

y<> \
0 \

.... H
0
II)

\
I J \

\ ' \ I

\'1 ,,')'1)
I ....

.... ~ r-- 1\ \
1.q2 q" J:+-- - :::,. -,
I -t-n I -~

0

H<i 0 0 Q 0
,£ M N

AN OD E AND SCREEN-GRID CURRENTS PLOITED AGAINST ANODE
VOLTAGE WI TH CON TROL-GRID VOLTAG E AS PARAMETER

(
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SUBMINIATURE
HIGH SLO PE PENTODE

High slope pentode primarily intended for
industrial applications.

EF73

(

'r+h- - j - l-t-t-+-~ EF73 H+I-I I
I I 3279 I

-- . 1
I (rnA)

f- '-i - - - - ---t- I I I I I I I I I I I I I I

-i-1 I W Vo " Vg2 = 10 0 V H-I+ I I
! I I I I

-- ~~~ .~
Vg1= - 2V

I-- - 1- _ 1- -L r-r -IT '_I._LL
1- 1- 1- - - - _ _ .I I t- '
- I- f- - Note I- -

Pg2 = IW-1- f-I- - - -
1 I I 8

I --f-

- -- -- -- -- J 1- - -~ - r- -
-- I - I- - 1- ,- - - - - - - - -- \

- I- i -f- --- -- f-

- 1- 1- - - - 1- - - - ,- - - - - - ,-
I- I- - 1- f- f- -;g~ '\ -- I- I -1 0

- I- f- - -- f- -- --f- - - - f- - - - - y - I - I-
- . I- I- - 1- ~ - -- --

I
6

- f-I- - f- f- f- - - - --

-- - I- --
1- - H -

I

"-
I

- 1- - - - I-f- - f-f- -- -- ,-f- -- 1\
- 1- I-f- r-t-t -t-' I- I--1- ·- - - - - I \

II
4

- - - 1-1--

I
II

-- - - f- f- f- -
I

.......
f-- I-I-~ -

I
2I

....1.
I I

-1+I

j - - -j-~: - - -f I

I

I

"'"i I I ..... , 0

VgJ(V ) -60 - 40 - 20 0

AN ODE AND SCREE N-GRID CURRENTS PLOTT ED AGAI NST SUPPRESSOR­
GRID VOLTAGE

ISSUE 3 EF73 1056-5



EF73 SU BMINIATURE
HIGH SLOPE PENTODE

High slope pentode primarily intended for
industrial applications.

(~n) +I I-+-~ I EF73 Htti±!-Wi I I il 3277
I J I, I I

I, I VO=V92 ~IOOV 1-- H I -I -+H+

(

'I

I-H:-+~-H-I--+++-H-H-I+-++- - = + e-- 9~ 7'_ :: ! -~ I o
-

-t- e--.!/If- -IIt--H -
! -r rtr

I I LLi-+ - 1+ t-- H --f---jc->--H --!-t lL
I-+-+-H-+H--1--I--+ -\l----I-I--+--1+--I----+- +--I------+-- +-1 1I I-t-+ + i- fl---H ----f---e-- II

T

I e--+-+--+--!-+-+--+-+---1--- I--~ r
0

_

1\

I

\

' I +
I

I

I

I I
Cf-t,- H-H-t---

5 2

I I

o o 0

- 6 o

A NODE A N D SCREEN·GR ID CU RRENT S, MUTUAL CONDUCT,~NCE A N D
AN OD E I MPEDA NC E PLOTT ED AGAINST CONTROL-GRiD VO LTA GE

EF73 1056-6ISSUE 3
----- ------ - I~I



SUBM INIATURE
HIGH SLOPE PENTODE

High slope pentode primarily intended for
industrial applications.

EF73

(

32 81
I I I I

EF73 m- _ LL __! I I -L! ~. r, r aI
; ~+

c::.:--LLL If, I

-f+~~
(rnA)

I I Tr-io de ccn nected
-I' ---,-

I I I I 1 I I I 1 I I I I
I I I 1 1 1

I I I I
I I +- =FI

I , , I

1 I ,
I I LL I

50

1 I I I I , I

I -/I I I I I

f-j I 1 I t : I
+~-+lr-I 1 1 I
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EF73 SUBMINIATU RE
HIGH SLOPE PENTODE

High slope pentode primarily intended for
industrial applications.
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SUBMINIATURE LOW
MICROPHONY PENTODE EF74
Voltage amplifying pentode primarily designed for low
microphony applications.

V

HEATER

To red uce t he poss ibilit y of hum the heat er s

!Zf7 r-, 6.3

~ 200 mA

tJ0 p. erat ed from d.c,

V

V

V

pF

pF

pF

mA

mA +-­
V

mA/V +-­
kO+--

< 0.3
3.6

4.2

100

o
100

7.0

2.4
-1 .4
3.1

200

28

Cout

MOUNTING POSITION ~ Any

Note - Direc t sold e red connect ions to-the leads of th is valve must

be at least 5mm fro m th e seal and"any~i ng of the valve leads mus t

be at least 1.5mm fro m the seal.

COOLING ~
In operat ion this valve m~come very hot and th e refore. in t he

inte rest of lo ng life . ics~d_b~ adeq uate1r.7cool ed . A su itabl e
{ ~ I 'L / 1/7

met hod is to mount t he valve -in a meta l clip whi..sh conducts t he

heat away to t he chassis ~ ~

CHARACTERISTICS ==:;
v, '<:

V" I

Cgll1

r a

!~"~

ISSUE 2 Ef 74 1056.1



EF74 SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.

LIMITING VALUES

Va Cb j max. 300 V

v« max. 175 V

VS 2( b j max. 300 V

Vg 2 max . 175 V

p a max. 900 mW +-

P g 2 max. 350 mW+-

Ik max . 10 mA

Rg1_ k max. (cat hode bias) 3.0 MO

Rg1_ k max. (fixed bias) 1.0 MO
Vh _ k max. 100 V

(

(
a

ISSUE 2

a 92

g:~'.<:
91 0

B80/F Bos~

All dim~nsions in mm

EF74 1056-2



SUBMIN IATURE LOW
MICROPHONY PENTO DE EF74
Voltage amplifying pentode primarily designed for low
microphony applications.

(

EF74 1056-3

33 3 6 EF74 I o

(rnA)

I 12

10

8

",

0
"/j 6

",6'1 ",

0II
~;:,.0

;:,.
g

4

2

0

Vg1(V) - 8 -6 -4 - 2 0

AN OD E CURRENT PLOTTED AGAINST CON TROL-GRID VOLTAG E WITH
ANODE AND SCREEN-GRID VOLTAGE AS PARA METER
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EF74 SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.
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I
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ANODE CU RRENT AND SCREEN-GRID CU RRENT PLOTTED AGAINST
ANODE V O LTA GE WITH CO NTROL-G RID VOLTAGE AS PARAMETER
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SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.

EF74

3·0

r Q

2·5

2·0

1·5

1·0

0 ·5

o

EF74

33 40 I gm
(mA) (mA /V)

12 6

10 5

gm

4

o 0

- 8 - 6 -4 - 2 o

AN OD E AN D SCREEN-GRID CU RRENTS, MUTUA L CONDUCTANCE AN D
AN ODE IMPEDANCE PLOTTED A GAINST CO NT ROL-GRI D VOLTA GE

ISSUE 2 EF74 1056-5
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VARIABLE-MU A.F. PENTODE

Variable-mu a.f. pentode for use as a control/ed-gain
audio amplifier.

HEATER
Suitable fo r se r ies or parallel op eration . a.c, o r d.c,

Vh

ln

MO U NTING POSITIO N

CAPACITANCES (measured wit ho ut ex t e rna l shi eld)

Cm
Cnu t

Ca - g l

Cgl-h

CHARA CT ERIST ICS

V.
Vg3
Vg2
Vi!; l
I.
1r,2

gm
r.
!J.gl-g2

EF83

6.3 V
200 mA

Any

4.0 pF
5.0 pF

< 50 mpF
< 2.5 mp F

250 V
o V

50 V
- 1.6 V

4.0 mA
1.15 mA
1.6 mAfV
1.25 MQ

10

Vgl max. (lg1 = + 0.3!J.A) - 1.3 V

(

OPERATING CO ND ITIONS

Vb
R.
Vg3

Rg 2

R gl

*Rg1

Rsource
Voul(r.m.s.)
Vg1

I.
Ig 2

Vout/Vi n

D IOl

*G rid resistor of th e follo wing valve.

250 V
100 kQ

0 V
390 kQ

3.0 MQ
1.0 MQ

~ 200 kQ
8.0 V

-1 .0 - 20 V
1.8 1.65 mA

550 250 !J.A
105 16

1.5 2.3 0/, 0

U nde r t hese op erat ing conditions. the follo win g total distortion figures
appl y.

Voutrr.m.s.) 3.0 5.0 8.0 15 V
0 101 (- Vgl = 1 to 3V) 0.8 1.0 1.5 2.5 %
DtOI (-V m = 3 to 20V) 1.0 1.5 2.3 3.5 %

M A RC H 1960 (1) Page 01



EF83 VARIA BLE-M U A.F. PENTODE

LIMITING V A L U ES

V alb) max.
v « max.
pa max.
V g 2(b ) max.
V g2 max.
P g2 max.
Ik max.
Rg3- k max.
R gl - k max.
V t.- k max. (cath ode posit ive)
Vh - k max. (cat hode nega t ive)

R b - k max.

550
300

1.0
550
300
200

6.0
10

3.0
100

50
20

V

V
W
V
V

mW
mA
kD
MD

V
V

kD
(

MICROPHONY AND HUM

This valve can be used with out special p recautions against micropho ny and
hum in circuits in which the input vo lt age is ~ 2mV at f = 1kc/s and
- Vg l ~ 1 V for an out put of 50mW from t he output st age.

(

B9A Base
All dimen sions in mm

xo
E
~

s

9 3

h

92 9 1

s

h

s k
---1---92

a

k h

93 - ---11--­
9 1---11--

MA RCH 1960 ( 1) Pa ge 0 2



VARIABLE·MU A.F. PENTODE EF83

7063
E F8 3 I I

Ie

I I ( m A )

Ve=75V II
Vg 3=OV II

I I
i

::.
0 40

'" I
n I
'"::.'"

::.
V)

!::: I I
II I I
II ::. I0

~

3
II
II ::.

V)

I '"II - , I
::.
0
9

II I II ::.1/ V)

II I "-
2

::. I-
0 l-ll)

1/ I r-
I ~r-

'"
I

V I II I
J

V I
/ I

./ 1/
V

L.o- I,.- 1..00' 1/
I- L.o- 0

Vg1(V ) 30 20 10 0

ANODE CURRENT PLOTTED AGA INST CONTROL·GRID VOLTAGE W ITH
SCREEN·GRID VOLTAGE AS PARAMETER
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EF83 VARIABLE-MU A.F. PENTODE
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AN ODE CURRENT PLOTTED AGAINST AN ODE VOLTAGE W ITH
CONTROL·GRID VOLTAGE AS PARAMETER. Vg2 = SOV
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VARIABLE-MU A.F. PENTODE EF83
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ANODE CU RRENT PLOTT ED AGAINST AN ODE VOLTAG E WITH
CON TROL-GRID VO LTAGE AS PA RAMETER. Vg2 = 100V
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EF83 VARIABLE-MU A.F. PENTODE
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VARIABLE-MU A.F. PENTODE EF83
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R.F. PENTODE

Pentode with variable mutual conductance for use as r.i.
amplifier. i.f. amplifier and mixer in equipment operating
directly from a 6V. 12Vor 24V battery. on or off charge.

EF97

HEATER
Vh 6.3 V
h, 300 mA

CA PACI T A N CES

Cou t 4.0 pF
Ctn 6.5 pF
Ca-gl 15 mpF
Cgl-g 2 3.0 pF

CHARACTERISTICS

Va 6.3 6.3 12.6 12.6 25 V
Vg3 0 0 0 0 0 V
Vg 2 H 3.2 3.2 6.3 6.3 V
Vg1 t t t t t V
la 0,4 1.0 1.0 3.0 3.3 mA
Ig2 0.15 0,4 0.35 1.1 0.95 mA
gm 0.5 1.0 1.1 1.9 2.1 mAjV
ra 200 70 200 150 50 kQ

*Vg1 -2.5 -2.5 - 2.5 - 3.5 - 3.5 V
**Vg1 -3 .5 -4.0 -4.0 -5.0 - 5.0 V

Req 15 8.0 7.0 5.5 5.0 kQ

tObtained by gr id current biasing. Rg1 = 10MQ
* For 10 : 1 red uction in gm

** For 20 : 1 reduct ion in gm

R.F. MIXER (rJ. voltage on glo oscillator( OPERATING CONDITIONS AS
voltage on g3)

Vb
Rg 2

Rg3
Vosc(r .m .s. )

Vg1

la
Ig2

Ig3
gc
ra
Req

*Vg1

**Vg1

6.3
4.7

100
5.0
t
0,42
0.6

27
300
49
55
-2.5
-3.5

12.6
3.9

100
10
t
1.1
1.6

62.5
550
47
40
-3 .5
-5.0

25
12

100
10

t
1.5
1.5

50
655
47
40
- 3.0
-4.0

V
kQ
kQ

V
V

mA
mA
flA

flA jV
kQ
kQ
V
V

tObtained by grid current biasing. Rg1 = 10MQ
* For 10 : 1 reduction in gm

** For 20 : 1 reduction in gm

MARC H 1961 (1) Page 0 1



EF97

LIMITING VAL U ES

Va max.
p a max.
V g3 max.
V g2 max.
Pg2 max.
Ik max.
Rg1 max.
R g3 max.
V h - k max.

R.F. PENTODE

50 V
500 mW
50 V
50 V

500 mW
15 mA
22 MQ
5.0 MQ

50 V

(

(

(

93
9 1

a

k,s h h

92 k.s

B7G Base

MARCH 1961 (1) Page 02



R.F. PE NTODE EF97
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A NODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VO LTAGE AS PARAMETER Vg2 = 1.6V
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ANODE CURRENT PLOTTED AGAIN ST ANODE VOLTAGE W ITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 3.2V
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R.F. PENTODE EF97
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EF97 R.F. PEN T ODE

EF 9 7'
I

Vo = 6 · 3 V ! (p A l

V9 2 =1 ' 6 V 9m

v9 3 = OV ().lA/ V ),
r o, (k Cl)

r o

' 1\
1\

1000
9 m

II

1
10 0

10

~
1/ II1/

1/ II. ~
I {I

1/ II
10

19 21//
II / 1/

J 1/1

IJ I( IJ

Iii
I I

1/ 1·0

V
9 1

(V) -IS - 10 -s 0

(

(

ANODE AN D SCREEN·GRID CURRENTS, MUTUAL CONDUCTANCE AND (
ANODE IMPEDANCE PLOTTED AGAINST CONTROL·GRID VOLTAGE.

Va = 6.3V, Vg2 = 1.6V
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R.F. PENTODE EF97
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va =6 ·3V 9m
1192 =3 ·2V ( jJA /V)
V9 3=OV r a

"" (kO)
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r a
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( ANODE AN D SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
A NO DE IMPEDAN CE PLOTTED A GAINST CONTROL-GRID VOLTA GE.

Va = 6.3V, Vg2 = 3.2V
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EF97 R.F. PENTODE

(

EF 9 7 I
().l A)

Va= 12·6V g m
Vg 2=6 ' 3 V r a ( ).lA/V )
Vg 3 = OV r a

~t-.. ( kO)

""'",

'"
...."

1\
1000
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(

(

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

Va = 12.6V, Vg2 = 6.3V
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R.F. PENTODE EF97
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EF97 R.F. PENTODE
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R.F. PEN T O D E EF97
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EF97 R.F. PENTODE
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R.F. PENTODE EF97
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EF97 R.F. PENTODE

9c EF97
8 138 10 193

(pAM 192 ( pA)

(rn A) ro
Vb =6·3V (kO)
R92=4'7kO

400 1·6 60

ro

193

300 "2 60
9c

200 0 '6 4 0

192
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R.F. PENTODE

9c 77 75
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g c
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PERFORMANCE CURVES AS R.F. MIXER.
Vb = 12.6V, Rg2 = 3.9kQ
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EF97 R.F. PENTO DE
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SUBMINIATURE R.F. PENTODE

R.F. pentode with short suppressor.grid base. EF730

HEAT ER
6.3

150
V

mA

M OUNTING PO SITI ON Any

N o t e- Dire ct so lde red connections to t he leads of th is valve must
be at least 5mm from t he seal and any bendi ng of the valve leads
must be at least 1.5mm from t he seal.

COOLING
In operation this valve may become very hot and to ob tain sati sfac­
tory life it should be adequately coo led . A suitable method is to
mount t he valve in a metal clip whic h cond ucts the heat away to a
suitable heat sink.

CAPACITANCES

Ca - gl

Ca- g3

CgI - g3

C1nCg1)

Cln (g 3 )

Cout

Shielded
< 0.02
< 1.1
< 0.15

4.0
3.7
3.4

Unshielded
< 0.034 pF
< 1.1 pF
< 0.17 pF

4.0 pF
3.7 pF
2.1 pF

CHARACTERISTICS
Va
Vg3

Vg2
Vg I

la
Ig2

glll lg l - a )

g m (g3- a)

r a
Vg I (Ia = lOll-A)
Vg3 (Ia = 10i~A)

LIMITING VALUES (absolute ratings )
Va(b) max.
v, max.
pa max.

+ Vg3 max.
Vg2(I , ) max.
Vg2 max.

-V g 1 max.
P g2 max.
la max.
Ig2 max.
Vb- k max.

100
o

100
-1.4

5.3
4.1
3.2

500
110

- 7.5
-8.0

330
165

1.1
30

31 0
155

55
700

11
7.0

200

V
V
V
V

rnA
mA

mAjV
I~AjV

kQ
V
V

V
V

W
V
V
V
V

mW
rnA
mA

V

OCTO BER 1958 (1) Page 0 1



EF730 SUBMIN IATURE R.F. PEN TO DE
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SUBMINIATURE R.F. PENTOD.E EF730
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ANODE AN D SCREEN-GRID CUR RENTS PLOTTED A GAINST AN O DE
VO LTAG E W ITH CONTRO L-GRID VOLTAG E AS PARAMETER
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EF730 SUBMINIATURE R.F. PENTODE

' 0 5235 1:F"730 1 9m
(kO) ( rnA) (mAN)

Va=Vg2~IOOV
I

I

400 8 4

'0

300 5 3

I
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I
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I I

200 I 4 2I
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9m
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0 0 0
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AN ODE AN D SCREEN-GRID CURRENTS, MUTUA L CO NDUCTAN CE AND
AN ODE IM PEDA NCE PLOTTED AGA INST CONT ROL-GRID VOLTAG E
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(
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SUBMINIATURE R.F. PENTODE EF730

(

(

6>.77 EF730 I
I (mA)

v« , Vg 2 .I OOV

I

I
I

8...... ' I I
~ I

I 1
I 1 I
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0
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Vg3 (V) - 12 8 -4 a

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
SUPPRESSOR-GRID VO LTAGE
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EF730 SUBMINIATURE R.F. PENTODE

gm (g3-0) 5238

(m AN)

1·4

EF 730

Vo Vg 2 100V

1·2

1'0 (

IV Vgl OV

0 ·8
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0 '4

2V (
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3 V

o
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MUTUAL CON DUCTANCE (gs-a) PLOTTED AGAINST SUPPRESSOR-GRID (
VOLT A GE W ITH CONTROL-GRID VOLTAGE AS PARA METER
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentode for use as a
controlled r.f. amplifier.

HEATER

EF73 I

MOUNTING POSITION

6.3
150

Any

V
mA

Note-Direct so lde red connect ions to the lead s of t his valve must
be at least 5mm from t he seal and any bend ing of th e valve leads
must be at least 1.5m m fro m the sea l.

COOLI N G

In operat ion th is valve may become very hot and to ob ta in sati sfac­
tory life it sho uld be adequately cooled . A su itable method is to
mount the valve in a metal clip which cond ucts the heat away to a
suitable heat sink .

CA PACITANCES

CHA RACTERISTICS

Shielded
< 0.015

4.3
3.4

Unshielded
< 0.03 pF

4.0 pF
1.9 pF

Va
Vg2

Vg1

la
Ig2

gm
ra
gm (Vg 1 = - 14V)

LI M ITING VALU ES (absol ute rat ings)

Va1b) max.
v« max.
pa max.
Vg2 (b l max.
Vg2 max.
P g2 max.

- Vg1 max.
Ik max.
Vb- k max.

100
100
- 1.1

7.2
2.2
4.5

260
25

330
165

1.1
310
155
550

55
16.5

200

V
V
V

mA
mA

mAjV
kO

11AjV

V
V

W
V
V

mW
V

mA
V

OCTOBER 1958 (1) Pa ge 01



EF73 I SUBMINIATURE VARIABLE-MU
R.F. PENTODE
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE E~731
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EF73 I SUBMINIATURE VARIABLE-MU
R.F. PENTODE

'0
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AN ODE AN D SCREEN·GRID CURRENTS, MUTUAL CONDUCTANCE AN D
AN ODE IMPEDANCE PLOnED AGAINST CON TROL-GRID VOLTAGE
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SUBMINIATURE R.F. PENTODE

High slope r.i . pentode.

HEAT ER

EF732

MOU NTING POSITION

6.3
150

Any

V
mA

(

Note - Di rec t so ldered connections to the leads of t his valve must be at
least 5mm fro m t he seal and any ben di ng of t he leads must be at least
1.5mm from the seal.

COOLING

In operat io n this valve may becom e very hot and to obtain satisfactory
life it shou ld be adequate ly cooled . A suitable method is to mo unt the
va lve in a me ta l clip w hic h cond ucts the heat away to a suita ble heat sink.

CAPACITANCES

CHARACTERISTICS

shielded
< 0.015

4.2
3.4

unshielded
< 0.03 pF

4.0 pF
1.9 pF

Va
Vg2

Vg1
la
Ig2

gm
ra
Vgl (Ia = 10tJ.A )

LIMITING VALUES (absolute rati ngs )

Va(h) max.
Va max.
pa ma x.
Vg2{h) max .
Vg2 max.
P g2 max.

-V gl max.
Ik max.
Vh _ k max .

100
100

- 1.5
7.5
2.4
5.0

260
- 9.0

330
165

1.1
310
155
550

55
16.5

200

V
V
V

mA
rnA

mAjV
kQ

V

V
V

W
V
V

mW
V

mA
V

ISSUE 1 EF732 1257·1



EF732

a

SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.

9 '3-10'16
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SUBMINIATURE R.F. PENTODE

High slope r.f. pentode. EF732
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EF732 SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.

EF"73 2 I 4 4 4 9
I 9mra

I
(MCl) (rnA) (mAfV )
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V92= 100V

n
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I a

0,5 4 2
-

1 9 2

a a a

V9 , (V) - 6 - 4 - 2 a

AN ODE AN D SCREEN·GRID CUR RENTS, MUTUAL CO NDUCTANCE AN D
ANODE IM PEDANCE PLOTTED AGA INST CONTROL-G RID VOLTA GE
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SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.

HEAT ER

EF734

M O U N T I N G POSITION

6.3
150

Any

V
mA

)

Note - Direct so ldered con nect ions t o the leads of this val ve must be at
least 5mm fro m the seal and any bend ing of the leads must be at leas t
1.5mm from the seal.

COOLI NG

In operation th is valve may become very hot and to obtain satisfactory
life it shou ld be adequate ly cooled . A suitable method is to mount the
valve in a meta l clip w hich conducts the heat aw ay to a suitable heat sin k.

CA PA CITANCES

Ca - g l

Cln

Cou t

C HARACTERISTICS

shielded
< 0.015

4.2
3.4

unshielded
< 0.03 pF

4.0 pF
1.9 pF

v,
*Vg3

Vg2
Vg1
I.
Ig2

gm
ra
Vgl (Ia = 1OfLA)

100
o

100
- 1.5

7.5
2.4
5.0

260
-9.0

v
V
V
V

mA
mA

mA/V
kO

V

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

LIMITING V A L U ES (abso lut e rat ings )

Va(b) ma x. 330 V
Va max . 165 V
p, max. 1.1 W
Vg2(b) max . 310 V
Vg2 max . 155 V
P g2 max. 550 mW

- Vg1 max. 55 V
Ik max . 16.5 mA
Vh - k max. 200 V

I~IISSUE 1 EF734 7S8-1



EF734 SUBMINIATURE R.F. PENTODE

High slope r.i. pentode.
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SUBM IN IAT U RE R.F. PENTO DE

High slope r.f. pentode. EF734
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EF734 SU BMI N IATURE R.F. PENTODE

High slope r.f. pentode.
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OCTODE FREQ U EN CY CHANGER

HEATER

EK2

This valve is suitab le fo r a.c.lz .c. o pe rat ion.

Vh

Ih

CAPACITANCES

Ca_ g-t

Ca_ k

Cg1_ k

Cg1_ g-t

Cg 2_ k

Cg2_ g-l

Cg1_ k

OPERATING CONDITIONS

6.3
0.2

< 0.07
1 0

6.0
1.1
4.5

< 0.25
8.8

V
A

For charact eri sti cs, cu rves an d o perat ing data , se e Type EK32. Excep t

for base an d capacit anc es, EK2 and EK32 are ident ical.

3 2.mm

a

95 -t.-+-_
93 -i1+-­
9 , ~+-Oi-

II.

ISSUE 2

h

9, 93,93

SIDE-: ONTACT BASE

EK2 1054·1
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OCTODE FREQUENCY CHANGER

HEATER

EK32

This valve is suita ble for A CfDC ope ration
Vb ~3 V
Ib 0.2 A

C A PAC IT A N C ES
Cln

Cout

CgI_ g,

Cg2_ g-l

Ca_ g.J

CgL a ll

Cg 2_·all

9.0
1 0.5

< 1.0
< 0.25
< 0.1

6.0
5.0

) OPERATING CONDITI ONS
Medium and Long wavelengths

Va
Vg 2

Vg 3+5

R gl

Vg 1 (r.m.R. J

Ig1

la (Vg. =-2V)
la (Vg, = - 25V)
Ig 2 (la= 1mAl
Ig3+5 (la= 1mAl
g o (la= 1mA)
g o (Vg, = -25V )
ra (1. = 1mA)
ra (Vg, = - 25V)

Short wavelengths
Va

Vg2

Vg3+S

R gl

Vg: 1 o-.m.a. :
Ig1

Vg.!

la
Ig 2

Ig3+s

g o
ra

LIMITING VALUES
Va1b , max.
Va max.
pa max.
V~:i+ 5 {IJ J max.
V. 3+S max.

2 50 V
2 00 V

50 V
50 kO
15 V

300 ,<J.A
1 rnA

< 0.015 rnA
2.5 mA
0.8 mA
0.55 rnA/V

< 0.002 mA/V
2 MO

> 10 MO

250 250 V
200 200 V

80 80 V
16 50 kO

5 9 V
275 200 lJ.A
-4 -4 V

2.3 1.7 rnA
5.3 4.0 rnA
1.9 1.3 rnA
0.65 0.5 rnA/V
0.9 1.4 MO

550 V
2 50 V

1.0 W
5 50 V
125 V

ISSU E 2 EK32 1155-1



EK32 OCTODE FREQUENCY CHANGER

LIMITING VALU ES (cont.)
* Ig, min. 2.0 mA
* Ig, max. 3.0 mA
* Ig.+> min. 0.6 mA
* Ig3+S max. 1.0 mA
t Ig, min. 4.2 mA
t Ig, max. 6.4 mA
t Igo •s min. 1.5 mA
t Ig3+. max. 2.3 mA

*
Ig, min. 3.2 mA

*
Ig, max. 4.8 mA

* Ig" s min. 1.0 mA

*
Ig, •• max. 1.6 mA
Pg3.,. max. 0.3 W
Rg, max. 2.5 MQ

(Vg, max (1 ~4 = 0. 3 fl A) -1.3 V
Vg,cb ) 550 V
pg, max. 1.3 W
Rg1 max. 100 kQ
Ik max. 12 mA
Rh_ k max. 5·0 k Q
Vh_ k max. 50 V
Vg, max. 225 V

* Mediu m and long wave operation (Vg1= 15V,r.m.s.,)
t Sho rt wave operation (Vgl=5Vcr.m.s.,)* Shor t wave operat ion (Vg1=9V" .m., .,)

a

95-e+-­
95-e+1ll"'!!
91-e-HI-

OCTAL BASE

(

ISSUE 2 EK32 1155-2



OUTPUT PENTODE

H EATER

El2

This valve is suitable for D.C. /A.C. operation.
Vh

Ih

OPERATING CONDITIONS

6.3
0.2

V
A

J

For charact er ist ics, curves and operating dat a, see Type El32. Except
for base , EL2 and El3 2 are ident ical.

MAX.

a

92­

SIDE.CONTACT BASE

ISSUE 2 EL2 1054-1
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OUTPUT PENTODE EL3Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combinat ion
for e ffec tive outputs of the order of IOO W in class AB
amplifi ers.

HEATER
Vb 6.3 V
Ib 1.4 A

CAPACITANCE
Ca_ g l 1.2 !-,!-,F

CHARACTERISTICS
V. 275 600 V
V.. 275 400 V
Vg1 - 9.0 -22 V

I. 91 42 rnA
Ig, / 1 5.0 rnA
gm 14 7.0 mA/V
r. 20 43 k n
!-'gl-g2 16.5

OPERATING CONDITIONS-TWO VALVES IN PUSH PULL
(Self Bias)

V. 350 375 400 V

v.. 350 375 400 V

Rk 100 122 145 n
1'(0) 2 x71 2 x 67 2 x63 rnA
I. (max. slg.) 2 x 83 2 x 75 2 x69 rnA
Ig2co) 2 x8.8 2 x 8.8 2 x 8.3 rnA
Ig, (max. sig.) 2 x23.5 2 x24.5 2 x24 rnA
Ra_ a 5.0 6.0 7.0 k n

(
Vln Cg-g) r .m.s, 2 X 14.7 2 x 15 2 X 15'5 V

*POUI 38 37.5 37 W
DI DI 4.2 5.0 5.0 %

OPERATING CONDITIONS-TWO VALVES IN PUSH PULL
(Fixed bias)

V a 400 600 800 V
Vg2 400 400 400 V

V g1 -23 -25.2 - 26 V

la co) 2 x40 2 x 30 2 x30 rnA
la (max. sig.) 2 x 110 2 x 103 2 x 107 rnA

Ig2(o ) zx 5.2 2 x3.4 2 x 3.1 rnA
Ig2 (max. sig.) 2 x26.8 2 x 28.5 2 x28.5 rnA
Ra_ a 4.0 7.5 10 kn
V ln (g_ g) r . rn .s . 2 x 15.7 2 x1 7.3 2 x18 Y

*Poul 55 84 120 W
D IDI 3.2 5.0 5.0 %

*Measured at start of Ig1 or 5% dist or tio n.
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EL31 OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of IOOW in class AB

amplifi ers.
)

LI MIT I N G VALUES

Va(b l max.
V a max.
VU Cb ) max .
V•• max .
pa max.

P•• max.
Ik max.
Vn (1. , = +0.3 iJ-A) max.
Vb_k max .
R h _ k max .
Rn _k max. (self bias)
R.. _k max . (fixe d bias)

1.2 kV
800 V
800 V
400 V

25 W
8 W

200 rnA
- 1.3 V

100 V
20 k n

500 k n
100 k o

)

OCTA L BASE

a f-- 54 mm.a il ma x.

1[=-
)

Sa
Ill;
E
E ,

::33 -- - E

S a
r- E .-_II (\J

S I
_ .-JJ

h h- E~
:;;:e

S3

k h h

)
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O UTPUT PENTODE

Output pentode rated for a continuous dissipation of25 W
at the anode and suitable for use in push-pull combination
for e ffective outputs of the order of IOOW in class AB
amplifiers.
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EL31 OUTPUT PEN T ODE

Output pentode rated for a continuous dissipaiion of 25W
at the anode and suitable for use in push-pull combination
for e ffectil'e outputs of the order of IOOW inc/ass AB

ampli fiers,
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OUTPUT PENTODE
Output p entode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for e ffective outputs of the order of IOO W in class AB
amplifiers.
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EL31 OUTPUT PENTODE
Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of IOO W in closs AB

amplifiers.
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(

OUTPUT PEN T O DE

Output pentode rated for a continuous dissipation of2S W
at the anode and suitable for use in push-pull combination
for effect ive outputs of the order of IOOW in class AB
amplifiers.
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EL31 OUTPUT PENTODE
Output pentode roted for a continuous dissipationo(25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of IOOW in class AB

ampli fiers.
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Disto rt ion and input volt age plotted against ou tpu t power
fo r push-pull operat ion wi t h fixe d bias )

ISSUE 1 EL31 SS4·8



(

OUTP UT PENTODE

Output pentode rated for a continuous dissipation 0(25 W
at the a node and suitable for use in push-pull combination
for effective outputs of the order of IOOW in class AB
amplifi ers.
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EL3 OUTPUT PENTODE

Output pqntode rated (or a continuous dissipation o( 25W
at the anade and suitable (or use in push-pullcombination
(or e ffective outputs o( the order a( IOOW in class AB

amplifiers.
)
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SUBMINIATURE OUTPUT PENTODE

Audio output pentode.

HEATER

EL71

6.3
450

V
mA

MOUNTING POSITION An y
Note - Direct so ldered connections to the leads of th is valve must be at
least 5mm from the seal and an y bend ing of the valve leads must be at least
1 .5mm from the se al.

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
Ca - g l

( I n

Co u t

CHARACTERISTICS
Va
Vg2
la
1. 2

gill
r a

V"
V, I (Ia ~ 10ILA)

TYPICAL OPERATING CONDITIONS
v«- t­

\ ' :,::! r:

I"
1. 2
R,
Ra

V l ll l r . lll. s. )

Pu lI l

D ttll

LIMITING VALUES (absolute ratings)

V a lh ) max.
Va max.
pa max.
V~2 11 lj max.
Vg2 max.
P g2 max.
-V~ l max.

i, max.
VII , max.

< 0.2 pF
6.5 pF
7.5 pF

100 V
100 V

30 mA
1.2 mA
4.2 mA iV

15 kG
-8.3 V

-40 V

110 V
110 V

30 mA
1.2 mA

270 .n
3.0 ki!
6.4 V
1.0 W

10 1>/
, I>

330 V
165 V

4.0 W
310 V
155 V

1.0 W
55 V
50 mA

200 V

DECEMBER 1958 (1) Page 01



EL71 SUBMINIATURE OUTPUT PENTODE

)

a

g l

k.g3 h h

g2

--r3 - 1~-_16-+- _

I
hOk'93~ 0

0

ho 0

k,g3 0 0 g 2
o 0

gl k.g3

B8D/ F Bose

/\11 dirne n s iorr s in m m

)

)
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SUBMINIATURE OUTPUT PENTODE EL71

' 0 9m J E L 7 ( 1. . W- P= 4574 192
( k O) ( m AN) - - L_ + -inT (mA)L

10 Vo= V92= 10 0 V
(m A)

+f-
=1=

80 8
I

16

I

I
I

- - _0

I
60 6 I 12

,··1- -I I I

' 0
,

9m 1 + j_; .1
I

.1 I , I I ,+I~ ; H-I _ - j -t-
I I

Tt~f~-
4 0 4

J 8

"
10

J
_. --

, -
I

I , I I I ,

,

'-ttlI I

20 2 l'\. r I ,
4

- -
'~+

L fI-+- .J:' ' ..I. .1-r , +.. I + . - - I

I

In t"f--.v I
- -·1

I
I f.lT

0 0 I -r-r -0 0

V9,(V) -30 - 20 - 10 0

ANODE AND SCREEN·GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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El71 SUBMINIATURE OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE

Special quality output pentode designed for use in industrial
equipment where stability of characteristics and long life are
required.

E80L

Th is data sho uld be rea d in con juncti on wi th GEN ERAL NOTES­

SPECIAL QUA LITY VALVES w hich pr ece de t his sect ion of t he

hand book, and the index num be rs are used t o indi cat e w he re refe re nce

sh o uld be made t o a specific note.

HEATER

Suit able for series or parallel operation, a.c. or d.c.

V h l

Ih

6.3

700

V
rnA

{ The maximum var iat io n of heater cur rent at Vh = 6.3V is ±35mA . In

o rde r to achieve a usefu l valve life with t he heat e r in a ser ies co nnected

chain, the abso lute maximum var iat ion of heater cu r rent d ue t o volt age

fluct uat ions and component t o le rances shou ld be < ± 1.5~ ;,.

Page 01

200 V

0 V

200 V

-4.4 V

30 rnA

4.1 rnA

9.0 mAjV

52 k!2+-

21.5

0 !2

MO U NTIN G POSITION

CA PA CITA N CES2
Minimum Average

Ca- g:l

Cin 9.2 10

Cou t 6.3 6.8

( Cgl - h

Ch- k 7.0

C H A RACT ERIST ICS3

Va

Vg :1

V. 2

Vg I

I"
1. 2

gm

r"
ILg l -g2

Rk

I~ISEPTE MBER 1962

A ny

Maximum
150

10.8

7.3

2S0

+­
mpf

pF
pF

mpF

pF



E80l SPECIAL QUALITY OUTP UT PENTODE

CHARACTERISTIC RANGE VA LU ;:S FO R EQ U IPM EN T DESIGN

Average Initial range End of life':'
Anod e curre nt

at Va - e = V. 2- t- = 204.5V
V. 3- k = OV. Rk = 130n 30 26. 5 to 33.5 21 mA

at Va- k = V. 2- k = 200V
Vg3- k = OV. Vg 1 = - 14V < 200 I.LA

Screen- g rid cu r r en t

at V, - e = V.2- e = 204.SV
Vg3- k = OV. Rk = 130 n 4.1 2.7 to 5.5 2.0 mA

Control-gr id cu r r e nt

at V, - e = Vg2- e = 204.5V )V. 3- k = OV. Rk = 130 0 < 0.5 1.0 [.LA

Mutu al co nd uctance

at V, - e = Vg2- e = 204.5V
Vg3- k = OV. Rk = 130n 9.0 7.4 to 10.6 6.0 mAjV

Power o ut pu t

at Va- k = Vg2- k = 200V
Vg3- k = OV. I, = 30mA > 2.0 W

*To allow fo r valv e de t e r io ra t io n du rin g life. ci rcuits sho uld be desi gn ed
to functio n w ith a va lve w hos e characte r ist ics have changed to th e va lues
st ated .

OPERATING CON DITIONS AS SI N GLE VALVE CL ASS 'A'

AMPLI FI ER
)V, - k 200 250 V

Vg:l - k 0 0 V
Vg2( b ) 250 V
Vg2- k 200 V
Rk 130 270 n
R, 7.0 10 kO
Rg2 1.0 k{l

I" 30 24 .rnA
1. 2 4.1 3.3 mA
Vin(r.m.s.) (Pout = 50 mW) 330 mV
V in(r. m .s . ) 3.0 3.0 V
Pout 2 .7 2.8 W
Dtot 10 10 0 /

, 0

)

SEPTEMBER 1962 Pa g e 0 2



SPEC IAL QUALI TY OUTPUT PEN TOD E E80L

OPERATING CO NDITIONS FO R T WO V A LVES I N CLASS 'AB'
PUSH-PULL

Va k

V"" - k
V"2 k

Rk (per valve)
Ra a

l a ( lJ)

11.:2 ( 0 )

V i ll hd - ~ l l r . nt . :" .
Po ll t

0 '01
la t ma x .... i!: . l

1 ~ 2 ( m ax . ;-;i ~.1

200
o

200
130

9
2 X 20.6

2 x 2.8
10.4

5.7
3.0

2 X 24.6
2 x 4.9

250
o

250
270

9
2 X 23.5
2 x 3.2

15.6
9.0
4.5

2 X 29.5
2 x 6.6

V
V
V
il

kD
mA
mA

V
W
o

m'A
mA

I NSULATION
Init ial Range End of Iife*

Bet ween heate r and cat hode
Measured at V" k = n ov
(cat hode posit ive) Rl;", = 1.0Mil
Leakage current < 15 20 !LA

Between any t wo arb itrar y electrodes
Measured at 300V
(cathod e positive) <. 50 10 Mil

*To allow for valve deterio ration duri ng life. circuits shou ld be designed to
function wit h a valve w hose chara cte ris tics have changed to th e values
stated.

ABSOLUTE MAXIMUM RATINGS ]

V all I) max.
Va max.
pa max.
V~2 I h ) max.
V"2 max.
P. 2 max ,

- V"l max.
-V. " max.

Ik max.
R"l k max. (self bias)
Vh - k max.
Rh - k max.
TIJ ,llh max.

600
300

8.0
600
300

2.6
100
100

50
1.0

n o
20

225

V
V

W
V
V

W
V
V

mA
Mil

V
kil
°c

SH O C K AND VI BRA TI O N

The E80L can wit hsta nd vibrations of 2.5g and 50c/s fo r 96 hours and is
proof against impact acce le rat io ns of approx imately 500g.

Pag e 03
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E80L SPECIAL QUALITY OUTPUT PENTODE

)

OPERATI NG NOTES

T he hu m vo ltage referred to g l has a maximum va lue of 250I"V and is

measured w it h the centre tap of the heate r w ind ing earthed. at a su pply

freq ue ncy of 50c/s and w it h a linea r ba nd-pass filter under the follo wing

co ndit io ns :

Va - k 200 V

V. 2 k 200 V

Ra 1.0 kn
Rk 130 n

)

15 2 6 3 1 22 ·2

rP~, )

a x x
h o 0

h s E E
E E

5 k a E E
93 92 Ul Ul

91 .z: cD
9 1 9 2

I'-
I'-

Ls 93

kh h B QA Ba se -1

The bulb and base dimensions of this valve are in accordance w it h BS448 )
Sect io n B9A

I@I
SEPTEM BER 1962 Pa ge 0 4



SPECIAL QUALITY OUTPUT PENTODE E80L

l

E8 0L 5248g m I
(mAN) (rn A )

Vo=Vg2 = 200V
Vg 3 =OV
Rk =On

20 80

I

15 6 0
10 IJ-

I

10 4 0

gm rJ

5 20

I g2 l"'l--
lA'

0 0

Vgr(V) -1 5 -1 0 5 0

ANODE CURRENT. SCREEN-GRID CURRENT AND MUTUAL

CONDUCTANCE PLOTTED AGAINST CONTRO L-GRID VOLTAGE

Va = Vg2 = 200V

JUNE 1 959 (I ) Page C I.



E80l SPECIAL QUALITY OUTPUT PENTODE

)

E80L 525 6
g m I

(mAIV) Va 2 10V
(mAl

Vg3 =OV

Vg2 150 V

Rk on

12 60

)
10 gm 5 0

8

6

4

2

o

40

30

10

20

10

Ig 2

o

)

Vgl{V) 8 -4 -2 o

ANODE CURRENT. SCREEN-GRID CURRENT AND MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

Va = 210V, Vg2 = 150V
)
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SPECIAL QUALITY OUTPUT PENTODE E80L
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ANODE CURRENT PLOTT ED AGAINST ANODE VOLTAG E WITH
CONTROL-GRID VOLTAG E AS PARAM ETER

V g2 = 150V
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E80l SPECIAL QUALITY OUTPUT PENTODE

)

)

)

P a ge C4

A NO DE CURRENT PLOTTED AG AIN ST ANO DE VO LTA GE W IT H
CONTROL-G RID VO LTA GE AS PA RAMETER

Vg2 = 200V
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SPECIAL QUALITY OUTPUT PENTODE E80L
(

Page C5

SCRE EN-GRID CURREN T PLOTTED AGAINST ANODE VO LTAG E
W ITH CONTRO L-GRID VO LTA GE AS PARAMETER

Vg2 = 150V
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E80L SPECIAL QUALITY OUTPUT PENTODE
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SCREEN-GRID CU RRENT PLOTTED A GAINST ANODE VOLTAG E
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Vg2 = 200V

'%51'J UN E 1959 (1)



SPEC IAL QUALITY OUTPUT PENTODE E80l
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E80L SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L

Po ul
EBOl 5247

(W)
Vo_k = 200V
Vg3 _k - OV

Vg2_k - 200V

3
Rk -130 0

2

Dtot =10'/.
I

5'/.

I'/. ~ 2·5 '/.
0

I 3 10 30 10 0 300 Ro(kO)

POWER OUTPUT PLOnED AGAINST ANODE LOAD. v; = 200V

I Pout
EBOl 5252

(W) Va _k - 2 50Y
Vg3 _k - OV

Vg2( b) = 250V

3
Rg2 -I 'Okn

Rk- 270 n

2 I gl" + 0 '3 " A

I

Dtot 10 '/.

5'/.

0
I'/. i'o<:: i'. 2.5 '/.

I 3 10 30 10 0 300 Ra( k(])

POWER OUTPUT PLOnED AGAINST ANODE LOAD. v; = 2S0V

J U N E 1959 (1) Pa ge C 9-



E80L SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L
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E80L SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY
O UTPUT PENTODE E81l
Special quality output pentode designed for use
in telephone equipment.

Th is data should be re ad in conjunction w ith GENERA L NOTES ­
S PECIAL QUALITY VALVES wh ich precede this section of the
h andbook, and the index numbers are used to indicat e where
r efe re nce shou ld be made to a specific note.

HEATER

Suitable for series or para lle l operat ion a.c. or d.c.
Vh l

Ih

6.3
375

V
mA

(

The max imum var iat io n of heater current at Vh = 6.3V is ± 20mA. In
order t o achieve a usefu l valve life with the heater in a series con nected
cha in, the absolute maximum var iat ion of heater current due to vo ltage
fluctuations and component tolerances shou ld be <±1.5% .

CAPACITANC ES'

Ca - gl

Cl n

Co ur

Cg J -- h

Ch -- k

Cl n (Ik ~ 25mA)

< 0.02
11.5± 0.8

6.5 ±0.6
< 0.2

4.2
14.3

pF
pF
pF
pF
pF
pF

CHARACTERISTICS "

Va k

Vg3 - k

Vg2 - k

Rk

*Ia
*lg2

*gm
ra
ra min.
fLg1 - g 2

Re q (rJ.)
*- lg1 max.

V. I (l g 1 = + 0.3fLA)

210
o

210
120

20± 3.0
5.3 ±1.2
11 ± 1.5

300
200

36
1.2
0.5

< - 1.1

V
V
V
n

mA
mA

mA/V
ki2
ki2

1<£1
[LA

V

mA
mA

mA/V
[LA

;::;; 13.5
;::;; 3.1
;::;; 7.8
~ 1 . 0

*To allow for valve deterioration duri ng life, circuits should be designed
to fu nction w it h a valve in which o ne or more of these charact e r isti cs
have changed to th e fo llow ing values :

I"
Ig2

gm
- 1.1 (R ~ l = 100k il)

MAY 1959 (1) Page 01



E81l

OPERATING CONDITIONS
As a pre-amplifier

Va - k

Vg3 - k
V. 2 - k
Rk

R"
I"
Ig2

VUIII/Vill

As an ou tput valve
Va - k
Vg3 - k

Vg2 - k
Rk

R"
la
1<2
Pout (Dtot = 5%)
V i ll(r.m .s . )

INSU LATION

Betwee n heat er and cat hode
Vh
Vil - k

Series resisto r
Leakage cur re nt

Between any two ar bitrary e lectrodes

LIMITING VALUES ' (design ce ntre rati ngs)

Vatu) max .
Va max .
p" max.
Vg 2 , b ) max .
V<2 max.
P g2 max .
Ik max .
Rg1 - k max. (cat hode bias)
Rg l - k max. (fixed bias)
Vh - k max.
Rh - k max.
Thull) max .

SPECIAL QUALITY
OUTPUT PENTODE

210 V
0 V

210 V
180 il

20 kQ
15 mA

4.0 mA
172

210 V
0 V

)210 V
120 il

15 kQ
20 mA

5.3 mA
1.0 W
0.9 V

6.3 V
120 V

1.0 Mil
<24 ~ ILA

> 30 MU

)
550 V
210 V

4. 5 W
550 V
210 V

1.2 W
30 mA

500 kQ
250 kQ
120 V

20 kQ
170 °C

OPERATING NOTES

Th e hum vo ltage referred to gl has a maxim um value of 200/LV
r .m.s. at 50c/s wit h a gr id leak of 1.0 MQ. )
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SPECIAL QUALITY
OUTPUT PENTODE E81L
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SPECIAL QUALITY
OUTPUT PENTODE E81L
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E81L SPECIAL QUALITY
OUTPUT PENTODE
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SPECIAL QUALITY
O UTPUT PEN T O DE E81L
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E81L SPECIAL QUALITY
OUTPUT PENTODE
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SPECIAL QUALITY
OUTPUT PENTODE E81L
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E81l SPECIAL QUA LITY
O UTPUT PENTODE
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SPECIAL QUALITY
HIG H SLOPE PENTODE E83F
Special quality high slope pentode for use in general industrial
applications where stability of characteristics and long life are
required .

T h is data shou ld be read in conjunct ion wit h GENERAL NOTES ­
SPECIAL QUALITY VALVES , which precede this sect ion of th e
handbook and th e index numbers are used to indicate wh ere ref e ren ce

should be made to a specific note.
HEATER

Suitable for se r ies o r parall el operat ion , a.c. o r d.c.
~ U V
Ih 300 mA

The max imum var iat ion of heate r current at Vh = 6.3V is±1 5mA.
In order to achieve a use ful valve life with t he heater in a se r ies con nected
chain the absolute maxi mu m variation of heat e r curre nt d ue t o vo ltage fluc­
t uations and co mponen t t ole ran ces shoul d be < ± 1.5%.

MO UNTING POSITION Any

CAPACITANCES2 (measured w ithou t an externa l shie ld)
Cln avo 8.0 pF
Cin max . 8.7 pF
Cou l avo 3.6 pF
Coul max. 4.2 pF
C. - gl < 0.015 pF
Cgl - h < 0.15 pF
Ch - k 4.0 pF
Cln (lk=12.1m A) 10.8 pF

*Cgl -s hleld < 0.025 PF
*C.-shleld < 0.025 pF

"'Capacit ance of t he elect ro de to a surroundi ng shield with an inner diam eter
of 52mm and a hei ght of 98mm, all other electrodes being earthed.

mA
rnA

mAJV
(J.A

v
V
V
n

rnA
rnA

mA/V
kn
kn

7.0
1.25
6.4

' 1.0

CH ARACTERISTICS"
Va_ k 210
Vg3_ k " 0
Vg2_ k 120
Rk 165

*1. 10± 1.3
*lg2 2.1± 0.4
*gm 9.0±1 .2
~ ~
r. min. 300
~~ N
Req (r .f.] 750 n
Req max . (r.f.) 1.0 kn
Req max . (f=O t o 10kc/s) 36 kn

-*lg1 max. (Rg1=1 00kn) ' · 0.5 (J.A
Vg1_k max. (la=500(J.A) - 5.25 V

"To allow for valve dete rio rati o n du r ing life, ci rc uits should be designed to
fun ct ion with a valve in which ' o ne or more of t hese characte r istics have
chan ged t o t he follo win g values :­

I.
Ig2
gm

- lg1 (Rg1=1 00kn)
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE

OPERATING CONDIT IONS AS CLASS " A" AMPLIFIER
Va_k 120 210 V
Vg3_k 0 0 V
Vg2(b) 120 120 V
Rk 180 180 Q
Ra 10 20 kQ
Rg2 5.6 5.6 kQ
la 8.3 8.3 rnA
11:2 1.7 1.7 rnA
gm 8.2 8.2 mAjV
ra 420 440 kQ
Vjn (r.m.s,) 1.1 1.1 V
Vl n (r.m.s.) (Pout= 50mW) 350 250 mV
Pout 340 660 mW

*Pout( lgl = + 0.3!J.A) 400 870 mW
)Dtot 10 10 %

*Measured with Rgl = 330kQ

INSULAT IO N

Between heater and cat hode
Vh 6.3 V
Vh- k 100 V
Series resis tor 1.0 MQ
Leakage current < 15 !J.A

Between any two ar bitrary electrod es > 100 MQ

LI MITI N G VA L U ES (design centre ratin gs)

Va(b) max . 550 V
v«max. 210 V
Pa max. 2.1 W )Vg2(b) max. 550 V
Vg2 max. 210 V
Pg2 max . 350 mW
lk max. 16 rnA

*ik(pk) max . 80 rnA
Vgl max. (lgl= +0.3!J.A) - 1.1 V

- Vgl max . 100 V
-*Vgl (Pk) max. 200 V

Psi max. 50 mW
Rgl - k max. (cathode bias) 1.0 MQ
Vh - k max. 100 V
Rh- k max . 20 kQ
Tbulb max. (a bso lute rating) 170 °C

*Max. d uty cycle =10% . max. pulse durat ion =200!J.s

OPERATING NOTES
)The hum voltage refe r re d t o gl has a maximum value of 500fLV (r . m.s.)

w ith a grid leak of 500kQ.

I@IDECEMBER 1958 (1) Palle 01
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SPECIAL QUALITY
HIG H SLOPE PENTODE E83F

151 6 71
22 ·2mm
ma x

a

h x x
h a a 0

E E
k I C E E

93 ,s
9 2 E E

91 91 IC If) If)

6 ~

9 2 93 ,s
lD lD

L ~k h h c39A Base

The bu lb and base d imension s of th is valve are in accord anc e w it h BS448.
Section B9A
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A NO D E CURRENT, SCREEN-GRID CURRENT A N D MUTUAL CO NDUCT­
ANCE PLOTTED AGAINST CONTROL-G RID VO LTAGE AT Va = 210V,

Vg2 = 120V.

g m 5 189 E 8 3F I

(m A/V ) ( m A )

Vo= 2 10V
Vg 3 = OV
Vg 2= 120V
R k =on

20 4 0

10 'r/-

15 3 0

g m
10 2 0

s 10

1 9 2

0 0

vg 1(V) 6 4 2 0

Pag e C l

E83FSPECIAL Q UALITY
HIGH SLOPE PENTODE
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE

gm 519 0 E8 3 F I
(m A/V) ( m A)

Va= 2 10 V
Vg 3 = OV

Vg2 = 150V
Rk= on

2 0 4 0

1 0 fI-

15 3 0

gm

10 20

/ I

5 10

I n

/

0 0

Vg I (Y) -6 - 4 - 2 0

ANODE CUR RENT. SCREEN-GRID CURRENT AND MUTUAL CONDUCT·
ANCE PLOnED AGAINST CO NTROL-GRID VOLTAGE AT Va = 210V.

Vg2=1 50V.

)

)
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SPECIAL QUALITY
HIGH SLOPE PENTODE E83F
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ANOD ECU RRENT PLOTTED AGAINST AN ODE VOLTAGE WITH CONTROL­
GRID VOLTAG E AS PARAMETER. Vg2=120V
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE
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SPECIAL QUALITY
HIGH SLOPE PENTODE E83F

(
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!- !!... :ii'N II ~ ~
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0
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PERFORMAN CE OF E83F AS A SINGLE VA LVE CLASS " A " AM PLIFIER WITH
Va cb )=210V, Vg2 Cb ,=120V
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE
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SPECIAL QUALITY
HIG H SLOPE PENTOD E

Pout
(W)

E 83F

E83F

5195 I
(mA)

1,0

0 '8

0' 6

0 '4

0 ·2

o

VO( b) 2 10 V
Vg 2( b) - 120V
Rn 5·6kO
Rk - 18 0 0
Sour ce impedan ce=3 30 kO

Pout
1 0 <Ig l=+0 ' 3)JAJ

- • I n<Igl -+O 3 )JA)

D 10 %

D= 5%

D= 2·5%

10

8

6

4

2

o
3 10 30 10 0 300 Ro (kfl J

POWER OUTPUT, ANODE CUR RENT AND SCREEN-GRID CURRENT
PLOTTED AGAINST ANODE LOAD RESI STANCE AT Va (1l)=210V, Vg2(b)=1 20V
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E83F

Po ut
(m W)

E B3 F

SPECIAL QUALITY
HIGH SLOPE PENTODE

5 194 I
(m A)

)

500

400

300

20 0

lao

o

Vo(b) V92(b ) 120V
R92 = 5 ' 6 kO
Rk I BOIl
Sour ce Impedanc e 3 3 0 kO

Pou t
1 0 (1 9 ' - +O'3 )JAl

. -I92 (I9 1 +0 ' 3I'A )

191 +0·3).J A

D= IO"lo

D 5 "10

D 2·5"10

D 1"10

10

8

6

4

2

o

)

)

3 10 30 10 0 3 0 0 Ro ( kO )

POWER OUTPUT, ANODE CURRENT AND SCREE N-GRID CU R-RE NT
PLOTTED AGAINST ANODE LOAD RESISTANCE AT Va1hl=Vg2(hj=120V

)

DECEMBER 1958 (ll Page C8



SPECIAL QUALITY
HIGH SLOPE PENTODE E83F
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E83F SPECIAL QUA LITY
HIGH SLOPE PENTODE

rin E83F 5197
(kD)

Va= 210V'\30 Vg 3=OV
'\ Vg2= 120V
~ 1 a = 10mA

10 \ I
'I>

'\

3 r\ ,
~

I
-y

",
1\

0·3 '\

0· 1

10 30 10 0 300 f (Mc/s l

)

)

INPUT RESISTANCE PLOTTED AGAINST FREQUENCY AT V, =210V.
Vg2=120V

)
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SPECIAL QUALITY
HIG H SLOPE PENTODE E83F
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INCREMENTAL

OCTOBER 1960 (1 )
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CURRENT AT Va = 210V. V~2 = nov
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E83F SPECIA L QUALITY
HIG H SLOPE PEN TODE

5 19 9 E83F 10

(rn A)

Vo~ 2 JOV
Vg3 = OV
Vg 2=120V

4 0

I
J,

1/

3 0

II

I
20

I

I
I II
I

1/

10

1/
1/

~
~ .... 0

Vg1(V) -6 -4 - 2 0

)

)

SPREAD O F ANODE CURRENT PLOTTED AGAINST CONTROL-G RID )
VOLTAGE AT Va = 21 0V. Vg2 = n ov
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SPECIAL QUALITY DUAL CONTROL
HEPTODE E91H
Special quality dual control heptode for use as a gating
valve in computer circuits where stability of characteristics
and long life are required.

T h is data shou ld be read in co njunct ion with G ENERAL NO TES­
SP ECIAL Q UA LITY VALVES which precede t his section of t he ha nd book
and the index numbers are used to ind icate where re fere nce sh ou ld
be made to a specific no te .

HEATER
Suitab le for paralle l o peration, a.c. or d .c.

Vt\l 6.3 V
h, 270 mA

The maxi mum variatio n of heater curre nt at Vt\ = 6.3V is ± 14 mA.

Vg3(b)

Vg I (b)-~ 1'\ /\./\ /"---tl~:,--...

MOUNTING POSITION Any

CAPACITANCES' (measured without an external shie ld)
Ca-gl < 0.08 pF
Ca- g 3 < 0.45 pF

( Cg l- g 3 < 0.2 pF
Cg I -ca ll. 5.4 pF
C g3~aJl 7.0 pF+-
Ca- a ll 7.9 pF+-

C HARACTERISTICS3 (see fig. 1)
ValiJ ) 150 150 150 150 V
Vg2 +g4(lJ) 75 75 75 75 V
Vg1llJ) 0 0 - 10 0 V
Vg311J) 0 -10 0 + 55 V
Ra 20 20 20 kn
Rg 2+ g4 470 470 470 n
Rgl 47 47 47 kn
Rg3 47 47 47 kn
I, > 5.5 < 0.2 < 0.2 mA , -

< 7.0
Ig3 > 0 mA

125511

Fig .1

JANUARY 1959 (1) Pale 0 1



E91H SPECIAL QUALITY DUAL CONTROL
HEPTODE

Inverse grid current (gl and g3)

Va(b) 150 V

Vg2+g4(b) 75 V

Vg1(b) -1.5 V

Vg3(b) -1.5 V

R. 20 kQ

Rg2+g4 470 Q

Rgl 47 kQ

Rg3 47 kQ

-lg1 < 0.2 f1.A )
-l g3 < 0.5 f1.~ -<--

INSULATION

Between heater and cathode.

Vh 6.3 V
Vh_k 120 V

Leakage cu rrent < 15 f1.A

TYPICAL OPERATING CONDITiONS

As a frequency changer )
V. 250 V

Vg2H4 100 V

Vg3 - 5.0 V

I. 3.3 rnA

Ig2, g4 6.5 rnA

Vgll r .m .8 .) 10 V

Ig1 530 f1.A

Rg1 20 kO

gc 450 f1.AjV

r. 850 kO

)
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SPECIAL QUALITY
DUAL CONTROL H EPTODE

LIMITING V A L U ES ' (abso lute rat ing s)

E91H

(

Valh) max .
Va max .

PH max .
V02 j 0 ~1 h) ma x .
V02 +O~ ma x .

P o2+ g~ ma x.
'1' Vg l ma x .
- Vg l ma x .

-vgll llk) max .
P o l max .

+ Vg3 ma x .
-Vga ma x.

+ Vg31Ilk ) max .
- vgalIlk) max .

pga max .
i], max .

iklllk) ma x .
Rg l - k ma x . (cathode bias)
Rg l - k max . (fixed bias)
R03- k ma x . (catho de bias)
Rga- k max . (fixe d bia s)
VII . • ma x.

500
250

1.0
500
100

1.0
o

100
200
500

o
100

90
200
500
20
70
1.0

500
1.0

500
120

v
V

W
V
V

W
V
V

V

mW
V
V
V
V

mW
mA
mA
MQ
kQ

MQ
kQ

V

92 .94

9 1

a

I
1

k,9S h h
B7G Bcse ,

The bul b and base d im en sion s o f thi s va lve a re in acco rdance w it h BS148 ,

Sect ion B7G .
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SPECIAL QUALITY
DUAL CONTROL HEPTODE E91H

5797 ~ I I E91H I r,
I

( rn A )I I

I I
Va ~ I SOV

I
Vg3 ~ OV

I I
i

Rk = OV

I
I
I I 20

I

I

I

J 15
I I

J

I
II II

I I II 10
-"

""'~
II

lL~ -" I II

'" c- 0"-"'»,-jf- ~ ~ ~ f-f-7l:!i - ;;
I ""' 'f-

If Ilf I 5

"/ If
1/ J

1/
/ /

~ L.oo 10'... ~I-'" ..... ..... 0

Vgl(V) -15 - 10 -5 0

ANODE CU RRENT PLOTTED AGAINST CO NTROL-GRID (g1) VO LTAGE
W ITH SCREEN -GRID VO LTAG E AS PARAM ETER
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E91H SPECIAL QUALITY
DUAL CONTROL HEPTODE-

)

5 79 0 E91H I g2+94

I (m A )

Vo = 150 V
Vg3 = OV
Rk=on

I
II

20
I

I II

15
I

I I

II II
I

-'" I
~ 1 II

q 10
". I

"" I If- ...

-"'~j I-
-'"

§iI II
II

~$'-
I -", F-

°Lf-"> I- 5

If II
J II

Ii

I;" .....
.... 0

Vg/( V) -/5 -1 0 - 5 0

)

)

SCREEN-GRI D CURREN T PLOTTED AGAINST CONTROL-GRID (g1) )
VO LTAG E W ITH SCREEN-GRID VO LTAG E AS PARAMETER
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SPECIAL QUALITY
DUAL CONTROL HEPTODE E91H

57 96 E 9 1H r 1 0

( mA)

Vo 150 V
V91= OV
Rk = on v V92 +94 = 125V >-

20/

7 ....
10 0 Vv

I J
15

II

I-J

:.,..
75V

II

10

fT 7 rJ
II

l.,..
50V

rl
II

5

rJ rJ
II I I

II 17
V V II

I....
Le. ~ 0

V93(V)
- 10 a +10

ANO D E CURRENT PLOTTED AGAINST CONTRO L-GRID (g3) VOLTAGE
W ITH SCREEN- GRID VOL TAG E AS PA RAMETER
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E91H SPECIAL QUALITY
DUAL CONTROL HEPTODE

)

5793 1 _ -1_ E91H 192+94
( m A )

Va = 150 V,
V9 ,= OV
Rk =on

40

~

I':

3 0
~

~ I".
I'\.

I'..
I'

I'
'--

"'"
I'

V92 + 94 =1 25V 20
l\..--

I'.. I

'" 100V

75V]"I; ,...
10

50V

0

Vg3( V) -10 0 + 10

SCREEN-GR ID CURRENT PLOTTED AGAINST CONTROL-GRID (g3)
VOLTAGE W ITH SCREEN-GRID VO LTA GE AS PARAM ETER

)

)

)
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SPECIAL QUALITY
DUAL CONTROL HEPTODE E91H
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E91H SPECIAL QUALITY
DUAL CONTROL HEPTODE
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SPECIAL QUALITY
DUAL CONTROL HEPTODE E91H
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E91H SPECIAL QUALITY
DUAL CONTROL HEPTODE
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SPEC IAL QU A LITY
DUAL CONTROL HEPTODE E91H

10 • -i=H E91H f+ - 1 57 98 19 1

f-- I
(rnA)

' 92+ 9~ 9 c

( rn A) f-- Va- 2 50V (f' A/V)

f- V92 + 94 - 100 V Co

I I (Mo l
f- v93 = -5V

I
Co

I
f- R91= 2 0kO

f- Rk - 0 0 I
20 0 '81 I I

I I I
I 1 1
I 1
I 19 1

1

15
I

0·5
1

I I I
I

I I

;

I 9c
I I

1 I 1

I 1

10
I 1 1 1

O ' ~
1 I

I 1

I n +94
1 I

I I
I I

I I
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PERFORMANCE CURVES FOR USE AS A FREQUEN CY CHANGE R
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T UNI N G I N DICATO R

Electron beam tube for use as tuning indicator in f.m. or
a.m. receivers.

EM80

R ~ f .

a ' I ine
9O±2°

h , , -- .: ....-
I
, ,

l/')

IC

~
6

)( )( +1
a c c l/')

~

9 E E N'" I I

l/') l/') + 1 I I
IC r'- 6 L.-- --~l/')

-0 -0

I, +0)
~

/
14·7 -0'4

+ 1
<t

k,g' h h N

DIRECTION
OF VI EWI NG

B9A
Nova l Bo se

HEATER
VIt 6.3 V
lit 300 mA

TYPI CAL OPERATING CONDITIONS

Vb 250 V
v, 250 V
Ra 500 kQ
Rg_k 3.0 MQ
Vg - 1.0 -14 V

~ 5 50 deg
la 370 10 [LA

It 2.0 2.3 mA

LIMIT I N G VALUES

Valb) max . 550 V
v; max . 300 V
p. max . 200 mW
Vt(b) max . 500 V
v, max. 300 V
v, min 165 V
Ik max . 3.0 mA
Rg- k max . 3.0 MQ
VIt - k max . 100 V

[ill}] 22·2max

A ll d i rn ens i o ns in mm

DECEMBER 1958 (1) Page 1



EM80 TUNING INDICATOR

r-....
EM 80 1824 1'0- I'-..

"f',.

1'\
I

1\ 40

Vb· Vt =250V 1\
Ra=500 kO
Rg- k=3-0 MCl

\

30
\,

,\

20

1\,
I\.
1\
' \

10

I'
I-

i'
\

"I -I 0

~(V) -15 - 10 -5 0

LIGHT ANGLE PLOTTED AGAINST CONTROL-GRID VOLTA GE

)

)

)
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TU NING INDICATOR

Electron beam tube for use as tuning indicator in F.M. or
A.M. receivers.

EM80

(

(

1'-0
EMB O IB 24 p.

I"'-~

~

~

-,
'\

'\
1'1.

\
40

V b·Vt - 250 V \
Ra=500 kO

Rg- k=3 'O MCl 1\
\

\

30\
\

\
r

\
20

1\
\

I

\
\

10

\
\ I

!

\ 1
\

I x
0

Va Iv) -15 -/0 - 5 0

LIGHT ANGLE PLOTTED AGAIN ST CO NT ROL-GRID VO LTA GE
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OCTODE FREQUENCY CHANGER

Octode frequency chonger for use in
bottery superheterodyne receivers.

FILA ME N T

FC2

(

CAPACITANCES

CHARACTERISTICS

LIMITING VALUES

CON NECTIONS

Brit. 7-Pin Base

v, 2.0 V
If 0.1 A

ca_ g-l 0.057 IJ.IJ. F
Cou t 14.5 IJ.IJ. F
Ci a 9.9 IJ.IJ. F
Cgl_g.j 0.11 IJ.IJ. F

Va 135 V
V., 135 V
Vg3H 5 70 V
I. 0.95 mA
Ig2+g3+g5 3.75 mA
gc 200 IJ.A/V

v« max. 150 V
Vg2 max. 150 V
Vg' H 5 max. 70 V
Rg,_ k max. 2.5 M fl

Pin No. 1 Oscillato r Anode (g2)
2 Oscillato r Grid (gI)
3 Screen Grids (g, + gs)
4 Filament
5 Filament
6 Meta llising
7 Anode

Top Cap- Cont ro l Gri d (g,)

Viewed from free end of pins

DIMENSIONS

ISSUE 1

O verall length
Overa ll diameter

132mm.
46m m.

FC2 157-1
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OCTODE FREQUENCY CHANGER

Octode frequency changer for use in battery super­
heterody ne receivers. This valve has been specially
designed for frequen cies up to 19 M/cs.

FILAMENT

FC2A
1

VI
Ir
Bulb fin ish-Metal lised

2.0
0.13

V
A

.CA PA CITA N CES
CgI _ 1 6.6 fl. fl. F
Cl n 9.1 fl. fl. F
Cout 13.6 fl.fl. F
Cg2_ 1 8.5 fl. fl.F
Cgl_ g• < 0.12 fl. fl. F
Cg , _ g. < 0.35 fl.fl. F
cS _ g -1 < 0.07 fl.fl. F

OPERATING CONDITIONS

Normal Operation
V.
v..
Vg3H 5

I.
Vg•

Ig ,

Ig3+ g5

Vose rr. m.s.:

ge
r.
ra
Vg• (fo r 100 : 1

Short Wave Operation

Va
v..
Vg3H 5

la

v.:
Ig ,

Ig3H "
Vose (f .m .s .)

g o
r a

90 135
90 135
45 45

0.7 0.7
-0.5 - 0.5

1.3 2.1
0.6 0.7
8.5 8.5
0.27 0.27
2.0 2.5

> 10 > 10
reduct ion in ge)

-12 -12

135
135

60
1.0

- 1.5
2.3
1.0
4.0

67
1.7

V
V
V

rnA

V
rnA

rnA

V
rnA /V

M O
M O

V

V
V
V

rnA

V
rnA

rnA

V
fl. A/V
M O

ISSUE 1 FC2A 157·1



FC2A OCTODE FREQUENCY CHANGER

Octode frequency changer for use in battery super­
heterodyne receivers. This valve has been specially

designed for frequencies up to 19 Mcls.

LIMITING V A L U ES

CON N ECT I O N S

v« max.
p. max.
Vg• max.
pg. max.
Vg3H 5 max.

Pg3+g5 max.
Ik max.
Rgt_k max.
Rgl_k max .

150
0.5

150
0.6

100
0.4

11
2.5

100

V
W
V

W
V

W
mA

M O
kO

(
Br it . 7-Pin Base

Pin No .1 Oscillator Anode (g2)

2 Oscillator G r id (gl)
3 Screen G rids (g3 & g5)
4 Filament
5 Filament
6 Met a llising and (g. )
7 An ode

Top Cap-Control Grid (gt )

Viewed from f ree end of pins

DIM EN SI ONS (

ISSUE 1

O ve rall len gth
O verall d iamet e r

135 mm .
46 m rn.

FC2A 157-2



(

OCTODE FREQUENCY CHANGER

Dctode fr equency changer (or use in a.c. mains
super heterodyne receivers.

HEATER

FC4

FCI3 & FCI3C
O VERLEAF

CAPACITANCES

Ca- g:4

Cin

Cou l

Cg l- h

Cg 2- h
Cg l _ g 4

Cg ' - g4

4.0
650

0.06
9.0

12 .5
9.4
6.1

< 0.35
< 0.25

V
mA

pF
pF
pF
pF
pF
pF
pF

OPERA.TI NG CHARACTERISTICS

Va 250 V
Vg 2 90 V
Vg J+ g S 70 V
la 1.6 mA
Ig , 2.0 mA
I. H g , 3.8 mA
Vg 4 - 1.5 V
gc 600 pA/V
~ ~ Q

A t Va = 200V, Vg 2=Vg J+gs=70V and Vns.,(pkj=12V, the grid cu r rent (I. ,)
reaches a value of 1 .0~IA for Vg4= - 0.1 to -0.95V.

LIMITI NG VALUES
v« max.
Vg z ma x.
VgJ+g; max.
R•• k ma x.

CONN ECTIONS

250
90
70

2.5

V
V
V

MQ

Viewed f ro m fr ee e nd of pins

DIM EN SIONS

Brit. 7-Pi n Base

Pin No . 1 O sci llato r anode (gz)
2 O sci llato r grid (g ,)
3 Screen grids (g .l ! g ,)
4 Heat e r
5 Heat e r
6 Cath od e , metallising and

su ppresso r gri d
" 7 A no de

To p cap Contro l grid (g,)

Ove ra ll length
Overall diameter

135
47

mm
mill

DECEMBER 1958 (1) Page 1



FCI3

FCI3C

OCTODE FREQUENCY CHANGER

Octade frequency changer far use in d.c.]a.c.
mains superheterodyne receivers.

Ex ce pt fo r basing and dimensions the FC13 and FC13C are iden t ical.

HEATER

I"
V"

CAPACITA NCES
Ca · g 4

Ci ll

Cout

Cgl-l'

Cg 2- k

CgI_ g-4
Cg 2_g 4

CHARACTERISTICS
Vo
Vg 2

Vg Hg 5

'"I",
'"3;";
V" <
g,.
Rk
Vo..d pl,;j

LIMITING VALUES
v; max.
Vg 2 max .
Vg J l-i.t5 max .
R"<-l' ma x .

CONNECTIONS-FC13
Co nt act No . 1

2
3
4

5
6
7
8

Top ca p
View ed f ro m un de rside

of valve base

200 mA
13 V

< 0.1 pF
9.0 pF

12 .5 pF
9.4 pF
6.1 pF

< 0. 35 pF
< 0.25 pF

(
200 V

90 V
70 V

1.6 mA
2.0 mA
3.8 mA

-1 .5 V
600 pA jV
250 Q

12 V

200 V
90 V
90 V
2 MQ

(
Metallising
Heater
He at er
Cat hode and

suppresso r grid (g .)
O scillator anode (g ,)
O scillato r gr id (g ,)
Scr ee n grid (g 31';)
Ano de

Control g r id (g . )

DI ME NSIO N S- FC13
O ve ra ll le ng t h
O verall d iam ete r

11 8
47

mm
mm

The basing and connecti on s of th e FC13 C are id e nti cal to th e FC4

DECEM BER 1958 (1) Page 2



FULL WAVE RECTIFIER

Directl y-heated pawer rectifier for
output currents up to 250mA.

FW4-S00

H EATER
Vf

If
4.0
3.0

V
A

LIMITI N G VA LUES
P.I.V.
Vatr.m.a.) max.
lout max.

VUTvIlt'
2 X 500
2 x3 50

C
(IlF)
16
32

1.600 V
2 x 500 V

250 mA
Rum min.

(pe r anode)
( Q)
200
150

1---51 mm.
I MAX . • J



FW4-500 FU LL WAVE RECTIFIER

Directly-heated power rectifier (or
output currents up to 250mA.

(

o
~

o
"l

8
l\l

o
o
.0

,

'II- <Ii .;
< E" E
~

- ~ <

8
0 :-

~i 8 0
0"l V I')

"~ ~ >( >(
rv IV

10. :-(lJ

---

OU TPUT VOLTAGE PLOTTED AGAINST OUTPUT CURRENT

WITH ANODE VOLTAGES AS PARAMETER

ISSUE 2 FW4·500 757-2



FULL WAVE RECTIFIER

Directly -heated power rectifie r for outputs
up to BOOV or 125mA.

FILAMENT

FW4- 00

Vr
Ir

LIMITING VALUES

4.0
3.0

V
A

a' "a

V a lr . m .s . ) max.
lout max .
C max.
Ru m min. (pe r an ode )

2 x B50 V
125 mA

4.0 f'F
150 n

5\mm.
MU

(

ISSUE 2

BRITISH 4-PIN BASE

111----1...
FW4-800 757-1



FW4-800 FU LL WAVE RECTIFIER

Directly-heated power rectifie r for outputs
up to 800V or 12SmA.

(

o
"l'

o
ell

o
to-

oon

o..,
ooco

II " 1-1- • •E E 1-1- e e.. .. $ ;;> > 1-- 1-
0 0 1--1- 0 0
on

~ 1-- 1- 0 0
cD U) on
)( X 1-- 1- X x
r:! C\I 1--1- C\I C\I

III
>

IL ~

~o

"l'~

" ..
a:ww

0
II) v
ZZ

0 .... <
cD

~~.....
~ 011)
~ vw
IL a: a:

00
> Z
0: -
w~
fII~w_
a:..J

-
OUTPUT VOLTA GE PLOTTED A GAIN ST OUTPUT CURRENT WITH

AN ODE VOLTAGES AS PARAMETER
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MEDIUM IMPEDANCE TRIODE

Indirectly heated medium impedance Triode for use in
D.C./A .C. mains receivers.

O PER AT I N G DATA

HLI3

For heater characteristics and operating data, see Type HL1 3C. Except

for dim ens ions and base connections, Types HL13 and HL13C are

ide nti cal.

CONNECTIO N S

Viewe d fro m unde rside of Valve base

D IM E N SI O N S

Contact No.1 Metal lising

2 Heater

3 Heater

4 Cathode

5 N.C.

6 N.C.

7 N.C.

8 Anode

Top Cap-Control Gr id

ISSUE 1

Ov erall length

O verall diamete r

101 mm .

44 mrn.

HL13 1155-1
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MEDI UM IMPEDAN CE TR IODE

Medium impedance triode for use as detector or L.F.
amplifier in D.C.IA.C. mains receivers.

HLI3C

HEATER

Ih 0.2 A
Vh 13 V

CAPACITANCES

ca_g 3.1 flflF
Cg_ k 3.9 flflF
Ca_ k 4.6 flflF

CHARACTERISTICS

Va 200 V
la 5.0 mA
Vg - 3.7 V
gm 3.3 mA/V

fl 40
r a 12 kfl
Rk 740 o

OPERATING CONDITIONS AS R.C . AMPLIFIER

Vh 200 V
la 0.65 mA
Vg -2 .6 V
R. 160 k fl
Rk 4.0 k fl
Vout/V' n 30
VOUI 36 V

D'ol 5.0 %

L1MITI NG VALUES

v« max. 200 V
pa max. 2.0 W
Ik max. 10 mA
Rg_ k max. 1.5 Mfl
Vh _ k max. 125 V
Rh _ k max. 20 k fl

HL13C 757-1
I&£§PI------------

ISSUE 1



HLI3C

DIMENSiONS

MEDIUM IM PEDA NCE TR IODE

Medium impedance triode (or use as detector or L.F.
amplifier in D.C.IA.C. mains receivers.

l

CONNECTIONS

Brit. 7-pin Base

Overall Length
O verall Diamet er
Bulb Finish-Metallised

120

43
mm .
mm .

Viewed from free end of pins.

ISSUE 1

Pin No . 1 Met al/ising (
2 N.C.
3 N.C.
4 Heater
5 Heater
6 Cathode
7 Anode

Top Cap- Con t rol Gr id

(

HL13C 757·2



FULL WAVE RECTIFIER

Indirec:tly-heoted power rectifier for
outputs up to 350V at 120mA.

HEATER

Heating time

LIMITING VALUES

IW4-350

4.0 V

2.0 A

35 sec.

2 x350 VVa(r. rn.s . } max.

luut max .

C ma x.

120

12

mA

flF



IW4-350 FU LL WAVE RECTIFIER

Indirectly-heated power rectifier for
outputs up to 350V at 120mA.

r- ~ '<t
~ - ...s.

1fI on iii ...
E E E :J
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0
~

0
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(
0
0
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Z
W
0

0 Z
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~

0
1
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a:

0
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FULL WAVE RECTIFI ER

Indirectly-heated powerrectifier (or outputs
up to soov at 120 rnA.

IW4-S00

HEATER

Vh 4.0 V

I" 2.5 A

LIMITING VALUES

Y a lr. m .s. ) max . 2 x500 V

lout max. 120 mA

C (max.) 16 flF
Rll m min. (per anode) 150 n

4 7 mm .

a

a ~..,

0
~

E
h.k h e

0
~

a

4-PIN BASE

ISSUE 2 IW 4-S00 1157-1



IW4-S00 FULL WAVE RECTIFIER

Indirectly-heated power rectifier for outputs
up to 500V at 120 rnA.

E I--+- I
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ISSUE 2
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DOUBLE DIODE TRIODE

Double diode triode for use as combined
detecto r, A.V.c. rectifier. and A.F. amplifier
in batt ery-operated equipment.

FILAMENT

KBC32

(

CAPACITANCES

Cout
Cln
ca._ g

Cad /_ a.ll

CadI!_ all
Ca d/_a d'l

Cad '_g

Cad"_ g

Ca d'_ at
e art"_ at

CHARACTERISTICS

2.0
0.05

7.0
1.9
3.1
2.5
2.5

< 0.5
< 0.05
< 0.05
< 0.6
< 0.3

100
o
2.4
1.2

25
21

V
A

v
V

mA
mA jV

k D

( TYPICAL OPERATING CONDITIONS AS RESISTANCE-CAPACITY­
COUPLED AMPLI FIER

LIMITING VALUE

Va max.

120
50

-1.5
0.6

120
100
-0.9
0.5

150

V
kD

V
mA

V

(
\.

ISSU E 2

NOTE- Owi ng t o t he su pply position a ce rt ain number of KBC32
valves w ill be fit t ed with th e " Stan dard Plug " Cap (A)
in place of the " Octal" or .. Skir t ed Miniatu re" Cap (B).

KBC32 1157-1



KBC32 DOUBLE DIODE TRIODE

Double diode triode for use as combined
detector, A.V.c. rectifier, and A.F. amplifier

in battery-operated receivers.

(

33 mm-=--
mo x.

ill
-- -

lA

Q 9

.u x I .10
E I ><

Cd ' Cd"
0 (E

Q E
9 -- E

a "
ad' -o

f- (;\ -

E
E
0

OCTAL BASE

f .. f-

037

ISSUE 2 KCB32 1157-2



(

H.F. PENTODE

Va riable-mu H.F. pentode for use as R.F. or I.F.
amplifier in battery-operated equipment .

FILAMENT

KF35

V,

I,

2.0

0 .05

V
A

CAPACITANCES

Ca_ !n < 0.01 f.l.f.l. F

Ctn 8.0 f.l.1.LF

( Cuu t '10.0 Jl-IJ.F

CH A RA CT ERISTI CS

Vu no v
v. ; 60 V

v; 0 V

gill 1 ,300 Jl-AJV

OPER ATIN G C O NDITIO NS

-1.5

1,080

1.45

0.5

120

60

- 2.0

800

1.0

0.35

- 9.5

10

v
v
v

'l A/V
mA
mA

LI M ITI N G VALUES

Vu max.

Vg , max.

150

150

v
V

ISSUE 2 KF35 1155-1



KF35 H.F. PENTODE

Variable-mu H.F. pentode for use as R.F. or I.F.
amplifier in battery-operated equipment.

N ote.-Owing t o the supply pos ition a certain number of KF35
valves will be fitted wit h the " Standard Plug " Cap (A) in
place of the " Octal" or " Skirted Miniatu re " Cap (B).

(

M

a

f+ f -
OCTAL BASE

t -

)C

o
E

E
E
o

I.,
)(

o
E
E
E

(

ISSUE 2 KF35 1155-2



OCTODE FREQ U ENCY CHAN GER

Dctade f requency changer with 2-valt filament far use in
battery-<operated receivers.

FIL/:M ENT

KK32

(

VI
II

CAPACITANCES

Cg1_ s ll

Cg 2_ all

( gil_ a U

Cout

C~2~g-\

Ca._ g4

Cg l _ 1l4

2.0
0.13

6.3
8.5
9.0

11.0
< 0.4
< 0.07
< 0.2

V
A

OPERATING CONDITI O NS-MED IU M A N D LONG WAVE
WO RK I NG

Va
Vg 2

Vg:l+ gS

V,,"c (I'.m.s.) (appro , .)
I, (Vg4 = - 0.5 V)
la (Vg4 =-12 V)
Ig 2

Ig3+ gr,

g c (Vg, = - 0.5 V)
g c (Vg4=-12 V)
ra (Vg4 =-0.5 V)
ra (Vg4 =-12 V)

90
90
45

8.5
0.7

< 0.015
1.3
0.6

270
< 2 0

2.0
> 10

135
135

45
8.5
0.7
0.015
2.1
0.7

270
2.0
2.5

10

V
V
V
V

mA
mA
mA
mA

!LA /V

!LA/V
MO
MO

O PERATI N G CO N DITIO NS-S H O RT WAVE

Va
Vg 2

Vg O' ,",

VOfl C (r. m . s.l

la (Vg4 = - 1.5 V)
Ig 2

Ig3-1- gs

g c (Vg.,= -1 .5 V)
ra (Vg4=-1 .5 V)

W ORKI NG

135
135

60
6.0
1.0
2.3
1.0

67
1.7

V
V
V
V

mA
mA
mA

flA /V
M O

ISSUE 1 KK32 7S7-1



I{K32 OCTODE FREQ U EN CY CHANGER

Octode frequency changer with 2-volt filament for use in
battery-operated receivers.

LIMITING VALU ES

v; max. 150 Y
pa max. 0.5 W
Yg 2 max. 150 Y
P g 2 max. 0.6 W
Yg3+". max. 100 Y

P g3+ g5 max. 0.4 W
Ik max. 11 mA
R g, _ k max. 2.5 MO
R g, _ k max. 100 k O

(

46 m m.

a
g94

93,95 91 (

a 92 E
9s8s 94 E"

[I) ~92 f+ f-'96 CIJ

M

OCTA L BASE

f· f-.96

ISSUE 1 KK32 757-2
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OUTPUT PENTODE

Output pentode with 2-volt filament for use in
battery-operated receivers .

FILAMENT

KL35

VI
i

CHARACTERISTICS

2.0
0.15

135
135

5.6
2.2

150

V
A

v
V

mA
mA/V

k u

OPERATING CONDITIONS AS SINGLE VALVE CLASS A
AMPLIFIER

Fixed Bias Self Bias
Va 135 135 V
V~ , 135 135 V
Vgt -4.5 -4.8 V
I. 5.6 5.0 rnA
R. 19 20 k n
Y in Ir.m. :o1 .) 3.0 2.9 V
Pout 340 310 mW
D ro t 10 10 't,

LIMITING VALUES

V. max.
p, max.
Vg , max.
Ik max.
Rgt_1 max. (fixed bias)
Rgt_1 max. (self bias)
v« (1g,= + 1IlA)

150
1.0

150
10
1.0
1.5

+ 0.3 to + 0.8*

v
W
V

mA
M il
M il

V

ISSUE 1 KL3S 1155-1



KL35 OUTPUT PENTODE

Output pentode with 2-volt filament for use in
battery-operated receivers.

a

92~~­

9, ~I---_

~. '

I~
I

OCTAL BASE

( \
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DO UBLE OUTPUT PENTODE

Double output pentode for use ;n battery-operated
Q.P.P. circuits.

KLL32

FILAMENT

V, 2.0 V
I, 0.3 A

CHARACTERISTICS

Va 100 V
Vg 2 100 V
Vg, 0 V
gm 2.6 mA/V

TYPICAL OPERATING CONDITIONS

( V. 90 120 135 V
Vg 2 90 120 135 V
lalO) 2.8 3.3 3.8 mA
I. (max. sig.) 9.8 1404 16.9 mA
Vgr -7.4 - 10.2 - 11.3 V
Ig a (max. sig.) 2.8 4.6 5.7 mA
Vin (r. m .s . ) 5.2 7.3 804 V
Pout 0045 0.94 1.2 W
D tot 1.8 2.5 2.8 %R._. 16 16 16 k O

41mm .
MAX .

( a I a"

" s,
,

s,

a" a
,

EEX
4:

9;' f f.S;,93 §:E:

92'.92"

OCTAL BASE

f f. 9~.9!l"

KLL32 1155-1ISSUE 1
----------- . I~I



KLL32 DOU BLE OUTPUT PENT O DE

Double output pentode for use in battery-operated
Q.P.P. circuits.
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SPECIAL QUALITY U.H.F. T RIO DE

Special quality triode far use as dgrounded grid-amplifier
in equipment where mechanical vibration and shocks are
unavoidable and where statistically controlled major
electrical characteristics are required.

M8248

This data should be re ad in con junct ion wi t h the GENERAL NOTES­
SPECIAL QUALITY VALVES w hich precede th is se ct io n of the handbook
an d the index num bers are used to ind icate w here reference sh o uld be
made to a specific note.

(

(

HEATER
Suitable for parallel operation a.c , o r d.c.

Vh !

Ih

CA PACITA N CES2 (me asured with external shie ld)

Ca- k
Ca- k max.
Ch- k
ca- g

"Ck- g+h+sh
Ca- g+h +sh

CHARACTERISTICS3

Va
la
Vg

gm
ra

ABSOLUTE MA X IM UM RAT INGS4
Vh max.
Vh mi n.
Va(b) max.
v« max .
pa max.

+ Vg max.
- Vg max.

Ik max.
Ig max.
Rg- k max .
Vh- k max.
Maximum accel erat io n (co nti nuo us operation )
Maximum shock (sho rt durati on )
Tbu1b max.

6.3 V
400 mA

80 mpF
150 mpF

3.8 pF
2.8 pF
8.8 pF
4.0 pF

150 V
13.5 mA
- 1.35 V
13.5 "mAjV

3.7 kD
50
0 l!

- 15 V

6.6 V
6.0 V

330 V
165 V

2.7 W
0 V

55 V
20 mA
3.5 mA

250 kD
90 V
50 g

500 g
120 °C
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:I TEST CONDITIO NS (unless otherw ise specified)
~»

-<

'"
Vh v... Vg1- e Rk Ck 0)

~ (V) (V) (V) (0) ([IF)
6.3 150 0 100 1000 ~

~
TESTS A.Q.L.5 Individuals" Lat average' Lat standard

0)
deviatianA

(%) Bogey!> Min. Max. Min. Max. Max.

GROUP A VI
"'tI
m

t
Heat er current 0.65 400 375 425 rnA ns
Heater-cathode leakage current r-

Vh - k ±100V 0.65 10 [lA ~
C

Reverse gr id current »
v.. . 175V. Rk 1500 . R~l 250kO 0.65 0.5 [lA

r-
:::j

f O.65 13.5 9.0 18.0 rnA -<
Anode curren t l - 11.8 15.2 1.35 rnA C
Anode cur re nt V~ = -15V, Rk = on 0.65 60 [lA :I

f O.65 13.5 11.0 16.0 rnA/V :n
Mut ual conductance l - 12.6 14.4 0.73 rnA/V ~

;:tl
." Sub-group qu ality level lU 1.0 0"..tD C
0 lnoperatives-" 0.4 m...



il
GROUP B

II)
"'0

Insulation
m
n

a-res t measu red at -300V I 2.5 {= 200 - MQ s
g-r est measu red at -100V f 200 MQ r-

~

Change in mu tu al conducta nce. Vh = 5.7V 2.5 15 0 1 I
C

/ 0 »
r-

Ampl ification facto r 6.5 40 65 - I
::::j
-<

Capacitan ces- (shielde d). No applied vol tages 6.5
C

t
shie ld to ea rth

I
ca.- 1\. 150 - mpF :n
C!I- k shie ld to ea rt h 2.5 5.0 - - pF -f

Ca - g shie ld to ea rth 2.3 3.3 pF
::a

CJ,- g+h shie ld to gr id 8.0 11.0
0

pF 0

sh ield to grid 5.0
m

Ca.- g+ h - pF

Low pressure volt age br eakdo wn pressure

55±5mm Hg, voltage 500V o.c, I ~No other applied volt ages 6.5

CO
Microphone noise at th e anode at 50c/s,

......,

~ I
2.0g min imum peak accelerat ion , ~
Ra = 2000Q 6.5 - 200 - - - mV

(r.rn.s.) CO



Shock 15

Vh - k = 100V (cat hode ne gative) Vg = - 1.SV d .c.
Rg = 100 kQ , sOOg.

Post Shock Tes ts

Heat e r-cathode leakage cur re nt {
Vh - k ±100V

Ch ange in mutual conductance 20
Reverse gr id current
Microphonic noise as in Group B

6.5
III
""0
m
o
i>
r-
o
C
>r-
::j
-<
c
:c
:n
-f
;:tl

o
o
m

l-'A
O '
10

l-'A
mV

(r .m.s.)

l-'A
O '

~A
mV

(r.m.s .)

Lot standard
deviation''

Max.

Lot overcge?

Min. Max.

20
20
1.0

300

20
20

1.0
300

Min. Max.

Individuals6

Bogey9

2.5

A.Q.L.5

(% )

Base stra in!". No applied vo ltages
Glass strainll A • No applied voltages

G ROUP D
Heat e r cyclin g life test

Vh = 7.0V. Vh _ k +100V d.c.
1 minu te on 4 minutes off. No other vo ltages.

GROUP C
Fatigue14

Vh = 6.3V. No ot her voltag es applied.
2.5g minim um peak acce le ra t io n, fixe d
fr equen cy. f = 2sc{s min ., 60c{s max . for
32 hours in each of 3 mu tually perpendicu lar
planes .

Post Fatigue Tests

Heater t o cathod e leakage current {
Vh - k ±100V

Ch ange in mutual cond uctance
Reverse grid current
Microphon ic noise as in Group B

TESTS:I
l>
-<



J: Heater cycling life end points U)

» Heater to cathode leakage "V
-< m
... Vh_k±100V d.c. 1.0 20 llA ('\
co- Insulation as in Group B 2.5 30 MO );...

Stability life test14 r-
Runn ing conditions. Vh- k+ 100V d.c. Rg = 250 kO D
T amb ient = Room temperat ure . C

Stability life end point »
Ch ange in mutual conductance after 1 ho ur 1.0 10 O;~

r-
=i

Survival rate life test14 -<
Runn ing condi t ions. Vh_k+100V d.c. Rg = 250kQ C
T a mb i,>nl = roo m t emperature

~
Survival rate end points ( 100 hours)

J:

lnoperatives -" 0.65 ::n
Mutu al conductance 1.0 10 mA/V ~

Int erm ittent life test ~

Running condit ions 0
Vh_k +100V d.c. Rg = 250kQ 0
T bull> min . = 120°C

m

Intermittent life test end po ints (500 hours)
lnoperativesl " 2.5
Heater cu rrent 2.5 370 460 mA

~Reve rse gr id current 2.5 2.0 !-LA
Change in mu tual co nd uctance. Vh = 5.7V 4.0 15 %
Change in mutual conductance (ind ividual s) 2.5 20 % CC>Heater to cathode leakage

Vh- k = ± 100V d.c. 2.5 20 !-LA ~... Insulat ion as in G roup B 2.5 100 MO ..a:;.." Average change in mutual cond uctance 10 0'.. / 0..
~ Sub-group qual ity level!" 10.0 CC>



M8248 SPECIAL QUALITY U.H.F. TR.IODE

(

a
(

h

"0 ' x x
0

0 0 Eo 0 E
If) If)

9 k 0 0 9

" ~
o 0 "!" If)

9 a

UKh h
B7G Bos e

Al l dimensions in m m

17 6 2 41
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SPECIAL QUALITY U .H.F. TRIODE M8248

(

I 8028 10I M8 248

I (mA)

I
I
I

I

I

I
40

I

I

I
I
I 'I .

~fI ~

0 0
{?/- I- '!JI
~ol 30

I I
II 'I

I
I I I

I
20

~L1/ I I

I
~/I-I I

I I II

I I
1/

10I I II

~1-1/ 1/ /

y

1-...... I-
"""

0

Vg (V) -6 - 4 - 2 0

A NO D E CURRENT PLOTTED AG AINST CONTRO L-GRID VO LTAGE W IT H
ANODE VO LTAGE AS PA RA METER
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M8248 SPECIAL QUALITY U.H.F. TRIODE

M 8 248
11027

~gm Vg
!mAN) (V) ra

Va =150 V (k!l)

Rk =on

)J

25 5 50

,
I

20 4 40

+- ,

gm

,

..-r
15 3 I 30

,
I

,

I

10 2
, ,

20
t I

I

I
105 ,

r a,

0 0
I

I
Vg 0

0 /0 20 30 l a(m A )

A NO DE IMPEDAN CE. MUT UAL CONDUCTANCE , AMPLIFICATION FACTOR
AND CONTR O L-G RID VO LTAG E PLOnED AGA INST A NODE CURRENT

(

(
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SPECIAL QUALITY U .H.F. TRIODE M8248

(

..... 1 I '", 1 I 1'• "\I se:.'- '1s.~.J. '1o......~ I ~ "'0" e

~:-
.... 10.. .0'..........

• ,9,~ \ ,\ >
c:~ " ~f.- f.- , ,-+--

1-.. ,..... 1'... l'\
1'...

"':' - 1'... 1\
"I'1S~ " i' IT " I\.

.... " "I 1'0. 0

1 k 1'. 0
C\l

e-'i- .I 1'-.

-t~:/:::-' I'
I'.. 1\

1 I
k I I t..... 1'. II I...... ,

:.jJ...... 1 ~. '" I". \
f.- c..:·o~ II

I'-. \.... 1\ 0
1'- D 1\ !fl

f.-" ". 1"- '"L '10",~ I..... 1'\
1'.1) '"LLL'1

f' ~

I-. S "" 1\
I".

" 1f' r"
1'\

I..... 1'0. 1'-. 0
:;: 1'0. 1\ Q
r:-
C\l

" 1'\""-c 1"- 1'-. 1\
I'.

I'. 1\
OJ 1f' I'.'l'
C\l " I'OJ

1\z
0

I\. 1\ I!l

I\.
1\

\

'"
1,

S
" 0

c:;( 0 0 Q 0

H E (Y) C\l

A NOD E CURRENT PLOTT ED AGA INST AN ODE VO LTAGE W ITH CONTROL­
GRID VOLTAGE AS PARAMETER
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DOUBLE TRIODE
Double triode primarily intended for use as a cascade r.f.
amplifi er at frequencies up to 220Mc/s in television
receivers with series connected heaters.

HEATER

Suitable for series operat ion. a.c, or d.c,

Ih
Vh

CAPACITANCES (measure d wit hout external shield)

C ' "& _a

Grounded cathode section

Cout'

Cg '_ h

Grounded grid section

Ca"_k"

Ck" _ g" +h

Cali _ gil + h

CHARACTERISTICS (each sect ion)

Va

la
Vg

gm

fL

*Rln

PCC84

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 pF

2.5 pF

2.7 pF

90 V

12 mA

-1.5 V

6.0 mA/V
24

2.0 kO

*Measured at f = 200Mc/s wit h cat hode connect ions pins 7 and 8
strapped.

ISSUE 2 PCC84 357-1



PCC84 DOUBLe-TRIODE
Double triode primarily intended for use as a cascade r.f.
amplifier at frequencies up to 220Mc/s in television

receivers with series-connected heaters.

TYPICAL O PERAT I N G CONDITIONS

180
12
-1.5

V
rnA

V

(

(

I.Qd-t ~rough

capacitor

- - - - - - - - - - - - - - - - - - - -----;..__- --.-- - -0+
180V

~~\I'V\./\r-_ o.g.c.

Fig.1

Noise figure (bandwidth of input circuit 7 to 8Mc/s) 6.5

ISSUE 2 PCC84 357-2



DOUBLE TRIODE
Double triode primorify intended for use as a cascade r.f.
amplifier at frequencies up to 220Mcis in television
receive rs with series-connected heaters.

PCC84
(

(

LIMITING VALUES (each sect ion unless otherwise specified)

Va(b) max.

v, max .

pa max.

Ik max.

-Vg max.

Rg '_ k ' max.

Rg"_ kH max.

*Vb_k" IPk) max. (cathode pos itive)

Vh_k" max. (cat hode negat ive)

Vh_k'max.

Rh_k max.

*Max. d.c, component = 180V .

550
180

2.0
18

50
1.0

500
250
90
90
20

V

V
W

mA
V

MO+­
kO+­

V
V
V

kO

rt" mn0' 0 " max

(
h h . . ,

9

0 " k'in
E IC Es' 9 ' ~S E" E IC

g illS k'o ut tj
k'in k 'OUI h h k" B9A Bns e

11390 1

The tr iode on pins 6, 7 , 8, 9 should have grounded-cathode connection and that on

pins 1. 2, 3 should have g rounded-grid connection.

ISSUE 2 PCC84 3S7-3



PCC84 DOUBLE TRIODE
Double triode primarily intended for use as a cascade r.f.
amplifier at frequencies up to 220Mc{s in television

receivers with series-connected heaters.

2370 PCC B4 I a
I (mA)

Eac h "action
I

Va= 90V
-- 30

25

r

f-I -

20

IS

I

10

I -
I

I 5

I

i I

0

IVg (V) -8 - 6 - 4 ~·2 0

ANODE CURRENT PLOTTED A GAI N ST GRID VOLTAGE

(

(
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DOUBLE TRIODE

Double triode primarily intended for use as a cascade r.f.
amplifier at frequencies up to 220McIs in television
receivers with series-connected heaters.

PCC84

(

" e:.r- oM >" I

0
0
'"

0
l/l
N

7.

"11>-, "1s "1$>... "1<, 76'- tt ,'h
0\ \ - \

'("' 0
N

t:

..,.
¥

"1i', ,
a> "-U .... ,
U J:.Q. u ,.,C',

0
UJ

0
!!!

-(I, ,

, ,
"10~6

'1
0

, 0

~
N
II
0..

0

0
l/l

0

0 <- 0 0 0 Q 0
H E ..,. M N

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE W ITH GRID
VO LTA GE AS PARAMETER
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PCC84 DOUBLE TRIODE
Double triode primarily intended for use as 0 coscode r.f.
amplifier at frequencies up to 220Mc/s in television

receivers with series-connected heaters.

gin f' i PCC84 2371
(mArvj

ro • Each sqction(kn)
- Vg Vo=90V
(V)

30

f'

10 25

8 20 gm

6 15

4 10

ro

2 5

Vg
0 0

0 5 10 15 2010 (mA)

AM PLIFICATION FACTOR , MUTU AL CONDUCTANCE, ANODE IMPEDANCE
AND GRID BIAS PLOTTED AGAI NST ANODE CURRENT

(

ISSUE 2 PCC84 0357, 6
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes (or use in television receivers with the triode as a
frame blocking oscillator and the pentode as a frame
output valve.

HEATER

pel83

Suit able fo r series operat ion a.c, o r d.c .
Ih
Vh

MOUNTING POSITION

CAPACITANCES (measured wit ho ut an external shi eld)

Cat _ gp

Cat_ ap

CgL gp

Cgt_ ap

Pentode Section
Ca_ gl

Cln

Cout

Cg1_ h

T r iode Section

Ca_ g

Ca_ k + b

Cg_ k + h

Cg_ h

CHARACT ERIST ICS

P e ntode Sec tion

Va
v.;
la
Ig •

Vg1

gm
ra

[lgl-n

T r iode Section

300
12.6

Any

< 0.1
< 1.6
< 0.03
< 0.05

< 0.2
5.7
4.7
0.4

1.6
0.35
2.0
0.1

170
170

30
5.0

- 9.5
5.5

53
10

250
10.5
- 8.5

2.2
7.7

17

mA
V

pF
pF
pF
pF

pF
pF
pF
pF

pF
pF
pF
pF

V
V

rnA
rnA

V
mA/V

k.Q

V
mA

y
mA/V

k.Q

ISSUE 1 PCL83 757-1



peL83 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 A S FRAME OUTPUT VALVE

Cir cuit d esi g n
To allow fo r valve spread and de teriorat ion during life t he frame ou tpu t
circ uit s ho uld be des igned around t he follo w ing values .

v, 70 70 V
Vg , 170 200 V
ia lPk ) 54 64 mA

For an ave rage new valve the fo llow ing figures wi ll apply.
~ ro ro V
Vg , 170 200 V
ia lP k ) 81 96 mA

PENTODE SECTION AS AUDIO OUTPUT VALVE

Single Valve Class 'A'

Va
Vg ,

Vgr
1.(0 )

Ig' lo )
Ra
Vtn cr .m .s . )
Pout
D tot

170
170
-9.5
30
4.8
5.5
5.0
2.2

10

200 V
200 V
-13 V

27 mA
4.4 mA
7.5 kO
5.2 V
2.5 W

10.5 %

Two Val ves in Class 'AB' Push -Pull

Va
Vg ,

Rk

lal O)

I. (max. sig.)
Ig' lo )
Ig , (max. sig.)
Ra_ a
Vtll( gl_gl ) r .m .s .
Pout
Dt Dt

170
170
180

2 x24
2 X2 7.5

2 x 3.8
2 x6.25

6.5
17

5.0
3.6

200
200
220

2 x 25
2 x 29

2 x 3.9
2 x8.5

7.5
23.5

7.2
4.2

V
V
o

mA
mA
mA
mA
kIJ

V
W
%

(

TRIODE SECTION AS A.F. VOLTAGE AMPLFIER

V b
(V)
170
200

Ra

(kO)
100
100

la
(mA)
1.07
1.17

Rk

(kO)
2.7
3.3

Vout
v;-;;
14
13.5

Vo ut

(Vr.m.s.)
21
26.5

R ,;,
g l

(kO)
330
330

Vout mea sured wit h an input vo ltage of 100mVv..
Vout meas ured fo r a tot al har monic distorti o n of 5%

*G rid resistor of fo llow ing valve .

ISSUE 1 pe lS3 7S7-2



TRIODE PENTODE

Combin ed triode and output pentode with separate
cathode s for use in television receivers with the triode as a
frame blocking oscillator and the pentode as 0 frame
output valve.

pel83

LIMITING VALUES

Pentode Section

(

V. ,Il) max .
V. max.

+ V'CPk) max .
-VoWk) max.

po max.
Vg2lb) max.
Vg2 max.
Pg2 max.
Pg2 max. (speech and mus ic)
Ik max .
Rg1_k max. (self bias)
Rg1_k max. (fixed bias)
Rg1_k max . (timebase operation)
Vh_ k max. (d.c. heate r negative wi th
respe ct to cathode or a.c.r •m.s.)
Vb_k max. (d.c. he at er positive w it h
respect to cathode)

T rio de Section

Vacb) max .
v« max .
pa max.
Ik max.

*ikCPk) max.
- VgllPkl max.

Rg1_k max .
Yh_ k max. (d.c. heate r negat ive w it h
respe ct t o cathode o r a.c.r •m.s.)
Vb_k max. (d.c. heate r posit ive wit h
respect to cat hode )

*Max. pu Ise duration 400iLse c.

550 V
250 V

2.0 kV
500 V

5.4 W
550 V
250 V

1.2 W
2.4 W

45 mA
500 kO
250 kO

2.2 MO

250 V

150 Y

550 V
250 Y

3.5 W
20 mA

250 mA
350 V

1.0 MO

250 Y

150 Y

~
2'2tlmmax

I '

.. ..
a a
E E
E
E
0-
'<I'

h
h

kt kp,93

9t
9 t 92

at 91
B9A

kp.93 h h k t Noval Base

92
9 1

ISSUE 1 rctas 757-3



pelS3

on

'";;; •

>
0
II > ;:::;
~ T I

,

T RIODE PENTO D E

Combined triode and output pentode v/ith separate
cathodes (or use in television receivers with the triode as a
(rame blocking oscillator and the pentode as a [rome

output valve.

:E
,:

> ~ > > ;:; > >... '" 0 ... '"I I I I I - T I 5l
I > ~

N

0

e:-II

~ Il

I ~

0 (:;:

I

o
o

_" ...-.1~.-:""'T-\t-++-I -+-+-H+-H+H++-t++-1-+--H~-t+H+Ht-H
~. - :--"f\-f---'--++-f---l'H-+-1-++++-+-+-+-1-H-++-+-++-f-++H-+I+---H -htiH-I

H-+ H -+--f<--:-J---t''d-H rl--H-+-+ H + -H-+-+ H \-t-+ H ri--H-++ tt-+-tIt-+-iH ~

(

on.... on
N

P,NODE A N D SCREEN- GRID CURRENTS PLOTTED AGAINS T ANO DE
VO LTAG E W ITH CONTRO L-GRID VO LTAGE AS PARAMETER. Vg 2= 170V
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TR IODE 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.

pel83

ITpcL8311
2184

Pentode sect ion Vgl =OV
I Vj2 • 200V f- I- I

(rnA) I, . -
I

I -
- 2V f-I

I - -I92 -100

1/ \~
,~

.;..
'" - 4V

I I-

II 1- 1- 1-

n 1/ II l-
I.-

I I
75

I
- 6V

I "

>-1-
I I '""

~

I .- ,
- 8V

_ 1_1-, _l- I
1/ i- I

v' I
50 l-

I/ , 1-1-
- IOV -- I-

1'\ 1-1- I
I 1-1- I

I
I- -12V 1-1-1\ . , I -

I/ 1-1- I'... I
I-

,
I

25 1/ V .". - 14V I-
. ~

1\ 1/ 1- Vg/=OV I

I~~ - l-I- - 16V

1/ 1-.....
I -IBV I-......... . I Vg/= 9 '5V

I I I -r - 2QV 1-1-
I- f-i-' I

a I I I

a 100 200 300 Va(V)

ANODE AND SCREEN-GRID CURRENTS PLOITED AGAINST ANODE

VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg, =200V
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peLS3 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.

2176 pel 83 1.I
! (rn A)

Pe:n tode Sect ion
I i I

I
100I I

I II
I

I I il
I

I
I II

rsI

I I
I
I

I
I I I
I

50I ",I
I .§

'-- ",
1

I 'Ii

''/- ~
"'~r- - ' 1
"

"'~I $f" ,-

II 25
1

il
1

/
1/

/

1/
I ~

.... f- f- 0

V5I (V) -30 -20 -10 0

ANODE CU RRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR

VARIOUS ANODE AND SCREEN-GRID VOLTAGES

(

(
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l

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.

peLS3

pe l OJ 2175

I-l--l--+--+-l--+-+-++-+-+~-J-j va = 170V I--:-++-+-+~-+~H-+-I--+--j
I-l--l--+--+++-+-++-+-+~-J-j ','92=li JV f-+~ ...J,~+--H-+-H+-+-+--+-+-1

75 30

H--~-+--++H+l~;·' H+iI--+---j

I-l--l--+--+++-+-+~-+~H-+-H,-H-++--+++-+-+~-+~H-+-¥--j
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I I
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200 2 l-l--+-+-+H-+-+-J-+~H-+-H-+-++f-lr-+-+-+~++-+-H-+-lA-+H--f.j 25 10

\

o 0 o 0

- 20 - 10

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CO NDUCTANCE

AND AN ODE IMPEDANCE PLOTTED AGAINST CO NTROL-GRD VOLTAGE
Va = Vg , =1 70V
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pel83 T RIO DE PEN TODE
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.

2118 pe l83

"
grn

I, ~(On) (rnA/V) mA}(rnA)

Pentodr Slction
V, • 100 V I

Vg2 = 200 V

800 8
I 100 40

r

gm

600 6 75 30

I, ,
I

400 4 50 20

192

200 2 25 10

0 0 0 0

Vg M -3 0 - 20 -10 0

ANODE CU RRENT. SCREEN-GRID CURRENT , MUTUAL CONDUCTANCE

AND AN ODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

V. = Vu =200V

(
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T RIODE PENTODE

Combined triode and output pentode with separate
cathode s for use in television receivers with the triode as a
frame blocking oscillator and the pentode as a frame
output valve.

pel83

pel83 2179
I Yin

(rn A) Vrms

Dlel
(/0)

V, = 170 V

V92 ' 170 V

V91 = -9'5V
R, = 5'51/\

40 8

10
30

I
6

/ Yin

20 4

D DIet

V
10

I
21/ 192

I

I
I ).-

I f V
I

0 I 0

0 I 2 3 POUI(W)

PERFORMANCE O F PENTO DE SECTION AS CLASS 'A' AM PLIFIER W ITH

FIXED BIAS. Va=170V
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pel83 TRIODE PENTODE

Combined triode ond 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 2180
I Yin

(rnA) (Vrm,)

Ctot

(%)
V, • zoo V
V9Z • ZOOV
Vgl • - IH
R, • 7·Skn

40 8

Vin

/
30 6

1/

I

1/
I. l-

I

I

V

20 4

+-

Dto t +-

I gZ +-V
Z10

V-
I

l-
I

1/1/ I
I

0 I 0

0 I 2 3 Pout (W)

PERFORMANCE O F PENTODE SECTION AS CLA SS 'A' AMPLI FIER W ITH

FIXED BIAS. Va =200V

(

(
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes (or use in television receivers with the triode as a
(rome blocking oscillator and the pentode as a (rame
output valve.

peL83

PCl 8 3 217 7
I J Yin Dtot

(rn A)
(Vrms (%)

I
I V, = 170V

V92 = 170 V

I
Rk = 180n

I
I

Ro- Q = 6·S k1'l.
80

I
Ck = 30 0~F 40 20,

I
I
I
I
I

I

60
I I 30
I

15

I I I, (101)
I
I
I
I

I
I
I

40 20 10

I

I Vi, (91- 91)
I

I
I
I

I

20
I I
I I I 10 5

I
Dtot

I
, 192 (101)

I I
I I
v
I !---;-

0 I I I 0 0

0 2 • 6 Pout (w)

PERFORMANCE OF PCL83 IN PUSH-PULL. Va = 170V
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pel83 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in te levision receivers with the triode as a
frame blocking oscillator and the pentode as a frame

output valve;

PCL 83 2182
I Vin 0101

(rnA) Vrm,) (/'.)

Vo = 200V
V92 = 200V
Rk = 220n

100 Ro-o =Bkn 50 25
Ck = 300jJF

80 40 20

60 10(101) 30 IS

Vin(91-91)

40 20 10

,

20 10 s
112(101)

-'"
0101

0 0 0

0 2 4 6 Pou': (w)

PER FORMANC E OF PClS3 IN PUS H-PUll. Va =200V

(

(
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T RIOD.E .PEN T O DE'.

Combi ned triode and output pemode , with, separate'
cathodes for use in television receivers with the triode as a
frame ,blocking oscillator and the pentode .as a , frame
output valve.

(;111 2 17 3 PCL83 I ,
I(~(rn A)

Triod. Sec tion

1
, v,= ZOOV

! I

40
I 40 4

I
re

, 1m,

,

30
I
I II II

' 30 , 3
,

I
; i

1 !
, :

! I "

, I

rs: I

r ,
I , ;

zo , ZO :.' ~
i ;
I ' I I

I

I -r I

,
" :!
', I ,

I . t t
I ,

I? I ,

I
10 1

, "

"

"

1

I I

I
I

I

0 0 ' 0

VII V - 30 ' - 20 10 0
-

A~OPE P ..!F.I\ENT. MUTUAL CONDUCTANC E AND ANODE IMPEDANCE
PLO.TTED ,AGAINST .GR1D VO LTAGE _
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pel83 T RIO DE PEN TO DE

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.

: pel8 3 2183I
Ia I

(rn A)
Triode section

I
II Vgl ' OV

40

I - 2' 5V f-f-+ -

I

I

I

I \~\
.... / II
~

30 -5'0 V f-f-

II
\

I
/,

I

A
, I /

- 7'5 V
20

II
i

1/
/ " I

I I / /'0.,

I / /
I )'-

-IOV -'
I / I

I / / /'
I / / 1-

iO
I /
I / I

./ -12 '5V --
/ 1

/ /
:/ - 15V --

I / ./

I ,/ ./ ./

/ I ,/ I V ./ ./ ./

a / , ..-1'"" -
0 100 200 300 Va (V)

AN ODE CURRENT PLOTTED AGAINST ANODE VOLTAGE W ITH GRID
VOLTAGE AS PARAMETER

(

(
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OUTPUT PENTODE

HEATER

PENA4

PENB4
OVERLEAF

CAPACITANCES

Ca- g l

Cout
Ci n

O PERATI NG CONDITIO NS

Va
Vg 2

la
Ig 2

gm
ra
Pout
Ra
Rk

LIMITING VALU ES
v« max.
pa max.
Vg 2 max.
Rg1- k max .

a.

4.0
1.95

2.0
7.0

14

250
250

36
5.0
9.5

50
3.8
8.0

145

250
9.0

250
1.0

50max

V
A

pF
pF
pF

y
V

mA
mA

mA/V
kQ
W
kQ

Q

V
W
W

MQ

I

I< h h
BRIT. 7-PIN BASE

I II
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PENB4 OUTPUT PENTODE

HEATER
Vh 4.0 V
r, 2.1 A

CAPA CI T ANCES

Cout 11 pF
Cin 14 pF
Ca_g < 1.0 pF

OPERAT IN G C O N DITIONS

Va 250 V
Vg 2 275 V (la 72 mA
Igz 7.0 mA
gm 8.5 mA jV
ra 22 kn
Ra 3.5 kn
Poul 8.8 W
Vin (r.m. s . ) 8.2 V
Rk 175 n

LIMITING VALU ES
Va max . 250 V
pa max . 18 W
Vgz max. 275 V
pgZ max . 3.0 W
i], max. 90 mA
Rg 1- k max . 300 kn
Vh - k max . 50 V (Rh - k max . 5.0 kQ

CONN ECTIONS
Brit , 7-Pin Base

Pin No. 1 NC
2 Control gr id (g l)
3 Screen grid (gz)
4 Heat e r
5 Heater
6 Cathode
7 Anode

View ed from f ree end of pins

DI MENSIO NS
\Overa ll length 138 mm

Overall diameter 51 mm

' ~81DECEMBE R 1958 (1) Page 2



DO UBLE DIODE

OUTPUT PENTODE PEN4DD

HEATER
Vh 4.0 V
Ih 2.25 A

CAPACITANCES
ea 'd_a"d < 0.2 [J.[J. F
Ca 'd_ k 3 [J.[J. F
Ca lf d c. k 3 [J.[J. F
Ca' d_ 3 0.5 [J.[J. F
( a"d_ a 0.2 [J.[J. F
Ca' u_ gl 0.05 [J.[J. F
Ca "tl_ g l 0.05 [J. [J. F
Ca_ g l < 0.5 [J.[J. F
Cou t 9.5 [J.[J. F
Ci a 13 [J.[J. F

(" O PERAT ING CO N DITI ONS
Va 250 V
Vg 2 250 V
la 36 mA
Vg1 -6 V
Ig 2 5 mA
gm 9.5 mA/V
ra 50 k Q
Ra 7 k Q
Vi n (f.m. s . ) 3.6 V
Pout 4.3 W
D ta t 10 %

LIMITI N G VAL UES
Va max. 250 V
pa max. 9 W
Ik max. 55 mA
Vg 2 max. 250 V
P g 2 max. 1.5 W
Rg1_ k max. 1 M Q
Vh- k max. 50 V
Rh _ k max. 5 k Q
Yad (pk ) 200 V
iad CPk) 0.8 mA
Vg\ max. (1. 1= + 1 [J.A) - 0.8 V

ISSU E 1

a 1Jil CJI

a'd

93 9200

0 k~3
~'''d a 0 0 a"d

o 0

h h

PEN4DD 757-1
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OUTPUT PENTODE

Indirectly heated output pentode designed primarily for
use in power amplifying equipment where an output of 20
to 30 watts is required. It is particularly suitable for
class AB push-pull operation.

HEATER

PEN428

(

OPERATING CONDITIONS-SINGLE VALVE IN CLASS " A"

v, 250 V
Vg , 250 V
Rk 150 o
I. 72 mA
Ra 3.2 k n
Pout 8.0 W
D w t 10 %

O PERAT I N G CONDITIONS-TWO VALVES IN CLASS " AB" PUSH-P ULL

v, 250 375 V
Vg 2 275 275 V
lalo) 2 x52 2 x 48 mA
Ig 2(0 ) 2 X 4.0 2 X 5.0 mA
la (max . sig .) 2 X 66 2 X 62 mA
Ig 2 (max . sig.) 2 X 9.0 mA
R k 120 165 n
Ra_a 4.5 6.5 k n
Pout 19 28 W
Dtot 6.0 3.0 %

O PERATIN G NOTES

In C lass AB output stage s the t ype of input coupling to the Pen 428
should not introduce t oo much resi st ance in the grid circui t , and for
all normal amp lifier circuits transfo rmer coupling should be used .
The vol t ages specified abov e refer onl y t o Class AB operation with
tw o valves , and ar e th e max imum vo ltage co ndi ti o ns w hich must no t be
ex ceeded.

LIMITING VAL U ES
*V. max.
*Vg 2 max.

p. max.
pg, max.
Rg,_ k max.
Vh _ k max .
Rh- k max.

250
250

18
3.0

700
50

5.0

v
V

W
W

k n
V

kn

*In Class "AB" push-pull operat ion v, max .=375 V, Vg 2 max .=275 V

ISSUE 1 PEN428 157-1



PEN428

CONNECTIONS

OUTPUT PENTODE

Indirectly heated output pentode designed primarily for
use in power amplifying equipment where an output of 20
to 30 watts is required. It is particularly suitable for

class AB push-pull operation.

Viewed fro m free e nd of pins

ISSUE 1

Brit. 7·Pin Base

Pin No . 1
2
3
4
5
6
7

NC
Co ntrol Gri d (gIl
Scr een Gri d (g2)
Heat e r
Heat e r
Ca t hod e
Ano de

PEN428 157-2

(



OUTP UT PENTOD E PENA4

HEATER
Vb 4.0 V
Ib 1.95 A

CAPACITANCES
Ca_gl 2.0 flflF
Cout 7.0 !l flF
Cln 14 IlflF

OPERATING CONDITIONS
Va 250 V
v.: 250 V
la 36 mA
Vg1 -5.8 V
Ig2 5.0 mA
gm 9.5 mAjV
R. 50 kQ
Pout 3.8 W
Ra 8.0 kQ
Rk 145 Q

LIMITIN G V A L U ES
v, max. 250 V
pa max. 9.0 W
Vg2 max. 250 W
R"I_k max:. 1.0 M Q

d

50max

I BRIT. 7-PIN BASE IIIIk h h

I@IISSUE 1 PENA4 757-1
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OUTPUT PENTODE

Indirectly heated high -sensitivitv Pentode capable
of giving a large output in A.c. mains receivers.

HEATER

Heati ng Ti me

CAPACITANCES

OPERATING CONDITIONS
V.
Vg 2

I.
Ig ,

gm
r.
R.
POllt

V ln ( f. m . B. )

R1,

LIMITING VALUES
V. max.
p. max.
Vg 2 max.
P g 2 max.
h, max.
R ~ l _k max.
VIl _ k max.
RIl • k max .

CONNECTIONS

Viewed from free en d of pins

PENB4

4.0 V
2.1 A

20 sees .

11 tLfLF
14 !-'fLF

< 1.0 fLfLF

250 V
275 V

72 rnA
7.0 rnA
8.5 rnA/V

22 kn
3.5 kn
8.8 W
8.2 V

175 o

250 V
18 W

275 V
3.0 W

'~O mA
300 kn

50 V
5.0 k f2

Brit. 7- Pin Base

Pin No .1 N.C.
2 Control Grid (g,)
3 Screen Grid (g2)
4 Heater
5 Heate r
6 Cathode
7 Anode

DIMENSIONS
O ve rall lengt h
Overall diameter

138
51

mm .
mm .

ISSUE 1 PENB4 7S7-1
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OUTPUT PENTODE

Output pento de 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.

III
Vh

CAPACITANCES
Ci n

Couj

Ca- gl

CHARACTERISTICS
Vo
Vg2
Vg1

I"
!go
glll
ra,
tJ. gl-g ~

LIMIT IN G VALUES
Va(b) max.
Va max .
Va(pk) max .
Vg2( b ) max.
Vg2 max .
Pit max .
Pg2 max.
Ik max.
Vg1 max. (lg1 = -1-0 .3 I1A)

" Rgl- k max . (Pa< 25W)
*Rg l_ k max. (p" < 9W)

Vh- k max .
Rh- k max.

*Fo r self bias operat ion .

PL38M
18

9.5
< 1.0

300 mA
30 V

PL38
18 pF

6.5 pF
< 1.2 pF

200 V
200 V
- 5.5 V
75 mA

9.0 mA
13.5 mA/V
20 kQ
16.5

1.2 kV
800 V

8.0 kV
800 V
400 V

25 W
8.0 'N

200 mA
-1 .3 V

500 kQ
800 kQ
200 V

20 kQ

Q

h

92 gl

93

OCTA L BA SEh

a

k h

\.
* Ext o:rnal mo:tallisi ng on typo: P L3BM only.
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PL38
PL38M

OUTPUT PENTO DE

C') -- I-H-III I > >0 .Li
i? ~

I-J" > - 0 1'\1. <D -
r- I - T T

~ >-c
! 1Il ('I) III

.! ~ "~ ..J 0 Ii > .-
~ " I'\I

'<t

, . . ~ >"
I

>
1'\1
I I

>
?
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>

\

' ~I- Ill ,
t- N
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r- C

t1a. -
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\
1\ 1\

_\ ~I
I
I

o
o

o
III

o
o
'<t

o
o
C')

o
o
N

o
o

o

(

(

ANO DE CUR RENT PLOTTED AGA INST ANODE VOLTAGE W ITH
CONTRO L-GRID VOLTA GE AS PA RAMETER AT V" , 17SV
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OUTPUT PENTODE

o
III

o
o

o
Itl

PL38
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N

o
o

o

ANO DE CURR ENT PLOTTED AGAINST ANODE VO LTAGE WI TH

CON TRO L-GRID VO LTAGE A S PARAMETER AT V. ,- 200V
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PL38
PL38M

OUTPUT PENTODE

N _ I f-f- L I t , I

til . 1 I j--f-f- > f- -- > > >0 I I I
~ I- t- Q N '<t \()

+ T T- f- '- > ' I- t- 0 1

« III
II)
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p) 1-,- N
...J 0 A > 1 ,
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~
III V
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Q.
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I->
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ANODE CUR RENT PLOTTED AGAIN ST ANODE VOLTA GE WITH

CO NTROL·GRID VOLTA GE AS PARAMETER AT V~ , =225V
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LINE OUTPUT PENTODE

Output pentode primarily intended for use in the
line timebase of television receivers.

HEATER

Suitable for series operation . a.c. or d.c.
111
Vh

CAPACITANCES

Cf n

Cu u t

Ca~gl

Cg l - h

Ca - k

CHARACT ERISTICS

Va
Vg 3
Vg2

Vg1

la
Ig2

gm
ra
fLgl -g2

Vg1 max. (Ig = + 0.3fLA)

PL81

300 mA
21.5 V

14.7 pF
6.4 pF

< 800 mpF
< 200 mpF
< 100 mpF

170 V
0 V

170 V
-24 V

45 mA
3.0 mA
6.5 mAjV

15 ki2
5.5

- 1.3 V

OPERATION AS LIN E OUTPUT PEN T O DE
Circuit Desig n

In calculating th e peak anode cu rrent 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 abo ve the
knee of the anode characterist ic is not recommended , unless an
effective feedback stabilising circuit is employed.
For operation below the knee of the character isti c t he nomogram
on page C1 should be used.

LIM ITING VALU ES
Va l h ) max.
Va max.
pa max.
Vg2(h ) max.
Vg2 max.

**Pg2 max .
pa+ Pg2 max.
Ik max.
Rg1- k max.
Vh - k max.
Rh - k max .
Tb ul b max.

650
250

8.0
550
250

4.5
8.5

180
500
200

20
240

V
V

W
V
V

W
W

mA
ki2

V
kn
DC

AUGUST 1960 (1) Page 01



PL81 LINE OUTPUT PEN T O DE

(
Line o ut put applications

*+ Va(pk) max . 6.0 kV
pa max . 7.0 W

** Pg2 max . 4.5 W
pa+P1l2 max. 8.5 W

*+ Vgl(pk) max . 3.0 V
*- Vgl(pk) max . 1.0 kV

Rgl- k max . 3.3 MO
Min. drive at Va(pk) = 4kV 80 V
Min. drive at Va(pl, ) = 6kV 95 V

*Max. p ulse duration 22% of one cycle, with a maximum of 18{.Ls .
**Max. average Pg2 is 6W during the pe riod between the commencement of

Ig2 and the inst ant w he n la attains one half of its normal operating value.

(

(

)(

o
E

E

Page 02

)(

CI
E
E
E

Lu
h

a

h Ic

k IC
92

9 1 92

I e 93

B9A Base

l&§ilJ

h

a

hk

A U G U ST 1960 (1)

PEAK ANODE CURRENT NOMOGRAM
The nomogram shown on the follo w ing page s gives directly t he reco mme nded
peak values o f anode current, ia(design) , for a w ide range of h.t , line potentials
and screen-gr id resistors.
It assumes ' be low t he knee' operation (w hich is recommended fo r all cases exc ept
w he n a stabi l ising circu it is used ), unde co upled screen-g rid resis to r (excludi ng
capacitors of a few hundred picofarad) , and cont rol-gr id poten tial of +1V. The
last condition is normally fulfilled by driven time bases having the control-grid
re sist o r retu rned to chass is.
The use of th e nomogram does not ex empt t he de signer from checking t hat the
valve is operating withi n it s limiting values. During measurements of t he operating
conditions in a line tirnebase a valve whose characteristic is close to that of a
nominal valve and a nominal screen-grid res istor sho uld be used .
In receive rs design ed for a ran ge of declared values of mains vo lt ages, measure- +­
ments should be made at the nominal decl ar ed value of mains vo lt age producing
t he lowest nominal h.t. vo lt age . The t ime base sho uld be syn chronised and the
rast e r adjust ed t o no minal scan. The beam current d rawn fr o m the e.h.t, supply
should be adj ust ed to 300{.LA. ;+22mm

I rmo,



LINE OUTPUT PENTODE PL81

I e ~e73

Pl81 1

des ig n I

(m A) T I T
No mogra m

Rg2=I'Ok Cl

1·2 kCl

Vgl = + IV
V 1/ 1·5 kCl

3 00
V 1·8 kCl

V V 2·2kCl

1/ 1 V 2·7kCl
I

V ,,-
V /

V 3 '3kO

250
1,,- 1/ 1/ 1/ V

V V V
1/ 1/ V 3·9kO

V

1 I V
V- 4·7kCl

V
V

200
V- I/ I V ,

1

I

1 I
1

V-

150

I 1 I I I
1 I 1 1 I

I 1 1
I 1 I

1 I
1 I

10 0 1

160 18 0 200 220 Vb(V)

NOM O GRAM

SEPTE MBER 1959 (1) P ag e Cl



PL81 LI N E OUTPUT PENTODE

(

6207
PL 81 I

l T ( rnA)
I I I

Vo = V9 2 = 170V

- - 10
- - - 192

4 00
I I

I

1/
300

I j

r7
200

17
I I

100
I

17 I

L,..

l- i-- l.... l.- I- 0

V9 1(V) - 3 0 -20 - 10 0

AN OD E AND SCREEN-GRID CUR RENTS PLOTT ED AGAINST
CONTROL -GRID VO LTAGE

(

(
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LINE OUTPUT PENTODE PL81

1 0 H- -j PL81 I
(mA) Vg l=+ 3V

I I I I :--

f- V92 = 170V +2 V -
:-1-

I 1/ I
I + IV f- -
I J

I-

4 0 0 I OV f- -
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I-"" I
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-I V - -

I I

__ -4V f- -
I300

I I
I

I I I
I

I / I
I I

I I
I I - 8 V -I I I I -'

200 I I I .tilt
1-1-"", I I

I I I I
I i/IJ-+f- " I I I

I ..1. "- 12 V ~I I I I I
I I I I fj I I ~1-- I I

I I I I I I
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"

I I I I I I I I - 16V f-
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I I
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I I i I I I I I I If-, I I I I I I I I I I I I
I I I I I I I I
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I I I I !
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0 I I I I I i I i I I I I 6 206
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AN O DE CURRENT PLOTTED AGA IN ST ANO DE VO LTAG E
WITH CONTROL-GRID VO LTAGE AS PARAMETER
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PL8t LINE OUTPUT PENT O DE

I H PL B I I 749 6
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ANOD E AND SCREEN-GRID CURRENTS PLOTTED AGAIN ST
ANODE VOLTAGE W ITH SCREEN-GRID VO LTAGE AS PARAMET ER
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LIN E OUTPUT PENTODE PL81
(

1 0
( m Al

74 98 192
(m Al
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OUTPUT PENTODE

Output pentode with 0 maximum anode dissipation of 9W
suitable for use as frame timebase or audio output valve.

HEATER

Suitable for series operation. a.c. o r d.c.

PL82

(

CA PA CITA N CES

Cl n

enul

Ce._ gl

Cn_b

300
16.5

11
6.2

< 1.0
< 0.15

rnA
V

pF
pF+­
pF
pF

CHARACTERISTICS

V. 170 200 V
Vn 170 200 V
I. 53 <45 rnA
1&2 10 8.5 rnA
VgI - 10.4 -1<4.2 V
goo 9 7.6 rnA/V+-
r. 20 24 kO

I-'Ill-g, 10 10

OPERATING CONDITIONS AS AUDIO OUTPUT VALVE +-

Va 170 200 V
V&2 170 200 V
VgI - 10.4 - 13.9 V
s, 3 4 kO

1' (0 ) 53 45 rnA
Ig, (o) 10 8.5 rnA
Vlo (r.m . 8.) (Poul=50 rnW) 0.5 0.55 V

Vl n (r .m. 8.) (0 10 1= 10% ) 6.0 7.0 V

POUI (0 10\= 1° % ) <4.0 <4.2 W

ISSUE 2 Pl82 1255-1



PL82 OUTPUT PENT O DE

Outpu t pentode with 0 ma ximum anode dissipa tion o( 9W
suitabl e (or use as (rame timebase or audio output valve.

O PERATI O N AS FRAME OUTPUT VALVE

To allow fo r valve spread and fo r deterioration during life. the fra me
oucput st age should be designed arou nd the fo llowing va lues: -

~ ~ W V
Vg, 170 200 V
la 90 120 mA

For an average new valve t he following figures will apply :-

V. 50 60 V
Vo• 170 200 V
VOl - 1 - 1 V
I. 140 175 mA

LIMITING VALU ES
Vacb) max . 550 V (
v, max . 250 V

• + va CPk ) max. 2.5 kV
- Va CPk ) max . 500 V
~ m~ 9 W
VU(tJ} max. 550 V
Vo• max. 250 V
p.. max. 2.5 W
Ik max. 75 mA
VOl max. (1 01= + 0.3 fLA) - 1.3 V
Rn _k max . (au di o ou tpu t va lve) 1.0 M n
ROI_ k max . (fra me ou tpu t valve) 2.2 M n
V1l_ k max. 200 V+-
Rh _ k max . 20 k n

" Max. pu lse dura t ion 10% of o ne cycle . w it h a maxi mum of 2 msec.

(



OUTPUT PENTODE

Output pentode with 0 maximum anode dissipation of 9W
suitable for use as frame timebase or audio output valve.

PL82

PL82 950

«
E

I-i
Ih = o 3A
I o

Q
I 92 - - - -

./il

(

g
~

0
R•

~~tt" ~
0 .::,.o,.} R

....

o
'"

IVlIH V)- 0 - 0 -10 o

ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGA IN ST

CONTROL GRID VOLTAGE

ISSUE 2 PL82 1255-3



PL82 OUTPUT PENT O DE

Output pentode with a maximum anode dissipation of 9W
suitable for use as frame timebase or audio output valve.

~ -;-
.. 8

r III

I
r

'>I >
I

0 > > ~• > >
~ ~ - N -0, .§"f:jl "'j 1 -; 1 0I 1-

0
I '<t

~
M

N
~.~

III 6 •~ • Ns: C7I
H>

/<;j

I

0

?o..q-fl...,.

<'l

a lmAl300 200 100 0

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH SCREEN-GRID VOLTAGE AT 170V

(
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OUTPUT PENTODE

FILAMENT
VI
II

CAPACITANCES
Cl n

Cout

Ca _ gl

OPERATING CONDITIONS
Va

v..
Vg1

la
Ra

Y in (r. m.s",

Pout

gm
r a

LIM ITI N G VALUES
V. max.
p. max.
Vg • max.
Ik max.
Rg1_ 1 max .

C O N N ECTI O N S

Vie w ed from free end of pins

DIMENSIONS

PM22A

2.0 V
0.15 A

8.5 fL fL F
13.0 f1. f1. F

< 1.0 fL f1. F

135 V
135 V
- 4.5 V

5.6 rnA
19 kil

3.0 V
340 mW

2.2 rnA/V
150 k il

150 V
1.0 W

150 V
10 rnA

1.0 M il

Brit. S·Pin Bas e

Pin No. 1 Anode
2 Contro l G rid (gl)
3 Filament
4 Filament
5 Screen Grid (g . )

Overall leng t h
O verall d iamete r

117
41

mm ,
mm .

ISSUE 1 PM22A 1054-1



)

)



(

OUTPUT PENTODE PM22D

(

FILAM ENT
VI 2.0 V
II 0.3 A

CAPACITANCES
Ca_ g l 1.15 !L!LF
Cln 11.0 !L!LF
Cout 11.0 !L!LF

OPERATING CONDITIONS

V. 135 V
Vg2 135 V

v.. -2.4 V
I. 5.0 mA
Ig2 0.8 mA
gm 3.0 mAjV
R. 24 k O

Y in rr.m .a.r 1.75 V
Pout 300 mW

L IMITING VALUES

Va max. 150 V
Vg2 max. 150 V

CONNECTIONS

Br it. 5-Pin Base

Pin No. 1
2
3
4
5

Anode
Cont rol Gr id (g,)
Filament
Filament
Scree n Grid (g2)

(

Viewed from free end of pins

DIMENSIONS
Overall length
Bulb diameter

120mm.
47mm.

ISSUE 1 PM22D 157-1
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O UTPUT PENTODE

Directly heated Output Pentode for use in A.C.
mains receivers.

FI LA ME N T

PM24M

)

)

v,
II

OPERATING CONDITIONS
Va
Vg2
la
Ig 2

Vol

gm
ra
Pout

Ra

Y in tr. rn.s .)

LIMITING VALUES
v; max.
Vg 2 max.
Ik max.
pa max .

Pg2 max.
RgL h max .

CONN ECTIONS

4.0
1.1

250
2 50

30
5.6

- 17.0
3.0

43
2.8
7

9.0

250
2 50

50
7.5
2.0
0.8

V
A

V
V

mA
mA

V
mA/V

k G
W

kG
V

V
V

mA
W
W

M G

Viewed from free end of pin s

DIMENSIO N S

Brit. 5-Pi n Base

Pin No .1 Anod e
2 Control G rid (gI )
3 Filame nt
4 Filam ent
5 Screen Grid (g2)

O vera ll len gt h
Overa ll di ameter

1 35
50

mm .
mm .

ISSUE 1 PM24M 757-1
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HALF WAVE RECTIFIER

Indirectly heated half wave rectifier with
300mA heater for DC/AC operation.

HEATER

PY31

MOUNTING POSITION

OPERATING CONDITIONS

Any

0.3

17

A

V

)

V a cr. m .s . }

(V)

250

250

250

250

170

170

170

127

LIMITING VALU ES

P.I.V. max.

va(r .m .s o) max.

I. max.

C max.

C max. Rum min .

(fLF) ( 0)

60 175

32 125

16 75

8.0 0

60 100

32 75

16 30

60 0

1.0 kV

250 V

125 mA

300 V

60 i"F

ISSUE 1 PY31 1157·1



Y31 HALF WAVE RECT IFIER

Indirectly heated half wave rectifier with
300mA heater for DC/AC operation.

)

44mm.
max.

a
)

a
~
E x
E III
E E
lD E
Q) E

h h
~

OCTA L BASE

K h h

)

I€#IISSUE 1 PY31 1157-2



HALF WAVE RECTIFIER

Indirectly heated half wave rectifier with
300mA heater for DC/AC operation.

PY31

PY~J- I I

I

111"30 0 mA

J

I

I

I

J

,/;

/

)

)

o 2 4 6 8 10

r,
(mN

125

100

75

50

25

o
12 14

v, tV)

AN ODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

PY31 754-3
I@I -----------

ISSUE 1



PY31 HALF WAVE RECTIFIER

Indirectly heated half wave rectifier with
300mA heater for DC/AC operation.

)

)

PY3l
~

lout

~~~
+

Voo4

'1 ·l~==
-

~
""

.....

'1;0 = 220V. D.C,Rd 25n.

"'+-.J

V",' 220VAC. R:t25J:l.

~
ViJlal1 OV. ClC. R:On.

'l;nv11 OV. AC.R·O ll

too

400

300

200

o 50 100 t50 lout
(rnA)

REGULATION CURV E )

PY31 7S4-4I~I -----------ISSUE 1



HALF-WAVE RECTIFIER

Indirectly-heated half-wove rectifier witll 300mA heater
foruse in television receivers with series connected heaters.

HEATER

PY33

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

Ih

Vh

DESIGN CENTRE RATINGS

300
29

mA

V

P.I.V. max .

Va(r.m.s.) max .

lout max .

ia (Pk ) max .

ia (surge ) max .

C max .

*Vh- k(pk) max. (cathode positive)

700 V
250 V
325 mA

2.6 A

9.5 A

200 (.I. F

625 V

*Max . d.c . component= 275V. Max. a.c , component= 250Vr.ll l.s.

OPERATING CONDITIONS*

Vln(r.m.s.) 200 210 220 230 240 250 V

lout 325 325 295 270 240 220 mA

C 200 200 200 200 200 200 (.I. F

Rum min. 15 17 19 21 23 25 Q

Vout 209 219 234 249 264 280 V

*Fo r television receivers. where a constant output voltage is required for
different input voltages. the values of limiting resistor required can be
obtained from the cu rv es on pages C3 and C4.

MAY 1962 Page Dl



PY33 HALF-WAVE RECTIFIER

)

a , . -1NP a

)
NP xa a

E x

E
0

h h E
E

00 E
Ol E

I
NP k L ~k h h Oc t a l Base

j 37m~~175751
max

Page 02MAY 1962
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HALF-WAVE RECTIFIER PY33

r, I I PY3 3 I I } 9 14 3

( m A) I I I I

I , I I
I I I I I I

I I I , I I I I } , I I
I - I , 1 1 . I I I

I I I I I I I , I
I I I I I I I I I

I I } ,

400 I I I I I I

1 -+-,-++ -_. - - I I ! I I
I I '- - -i-II I

I 1 I I I ,
I I '}

I I I I I I I t
I I I I I} I I

I I
I}

I

300 I I

I I I I
I I

I I 1
I I I I

I I I
I I I

II
I

!I t I
200 I I I I I I I I I I 1 I

I I I I I I I I I I I I I I
I I I I I I I I I I I I I

I I I I I I I I I
I I

II I
I I I

1 I '/ I I I
I I I I I , I I I I I

I I I I I I 1
I I I I I 1 '/ I I I I I10 0

I I 1 II": I I I I I
0 -

I

I I I ~ I I I I
I r
I ;1' 1 I I

1/ I I I I I I I I I I

/ I I I I I I I I I
I I '/ I I I I
I 1/ I ! 1 I I I I I I I I

/ I 1 I I I I i I I ' I I
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0 5 10 15 v, (V )

AN ODE CURRENT PLOTTED AGAINST ANODE VOLT AGE
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PY33 HALF-WAVE RECTIFIER

Vo ut
(V)

I ,
I

I
I, ,

I I i
I

9 144

I 1 1 1
C = 200).JF

I
1 I I I

I I

I ,

1 - f---~-t- I --+--++-+--jH--+-+-+- l --H_ f--- - l -+_+__j'--+- +--+-H -+-- I- +-+-+---j­

- r- I-+-H --iI,- l--+--+-+-+-l--l-l--I=i±:IT+-+--+-+-+-+-H H--+-+-+-++-H

R'im~ 2 5 0 H --+-+-+-+--i
Rll m = 23 0 H --+-+-+-+-I
Rilm= 2 1.n H-+-+-+-+--i
Rll m = 19 0 r-+-+-+-!- _.
Rilm= 170 W ·-1---l-H -j
R'im= 15 0 >'-j·-1---l-H- 1

1-+-+-+--I-IH--+-+-+-+__++_+-I-V Vin(r.m .s.l = 250V
H -+--+--HH--+-+-+-+__++_+-t,L-L Vin(r.m.s .) = 24 OV
i""'<:--i--+--Hf--i--+-+-+-t-'----'--¥-''A . Vin(r.rn.s.) - 230V
~_ ~ 1 Y Vin(r.m .s.) = 220V
hJ~ ...... 1 '7)7 Vin(r.m.s.) = 2 1OV

rr . V Vin(r.m.s,) - 20 0V
~~ ...., y7'!'- r--o----,-" -r-lI- r , -,----," --+-+-+--+-+-+--1
:--":" 1~ ,......... 1 1 ..... y ,-.... I I
Q-j--~ -....:.... ':"'- T :/ ,""",- I ~'-
1 I....... 1 ""'" I """"" I~ I "'i-'- 1 I

I~ ~' I --:-;.... I~

II , -....." I ~ 1 I 1

I 1 --.;... I I -:-:....:.. I

I 1 ~"
1 1

1 1

I

1 I
:-0-_
I I I

1 I
I I

I
I

I I
I
I
I

I
I

I 1 I 1

I 1
1 I

1 1

I I

I I I
I I I I

I 1 1 1

I 1 1 I

I

)

1

I

I
1 1

I
I

I

I

1 I

I

I
I

I
I 1

I

I I I

I I I
1 I I I

I I
1

1

I I

I I

1 I

I I

I 1

I

1

I
I

1 1

I I
1 I I

I !

I 1

I I

1 1

I
1 I

I I

I 1

1 1

I I I 1 I

I I I I I I I

o
o 10 0 200 300 Iou ,(mA )

REGULATION CU RVES )
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HALF-WAVE RECTIFIER PY33

P Y3 3 9 14 6

I
I I I

! I I T
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I I I I I I
I I I

I I i I
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CHART FOR DETERMINING THE VALUE OF LIMITING RESISTOR REQUIRED
TO GIVE CONSTANT OUTPUT VOLTAGE WITH VARIOUS INPUT VOLTAGES
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PY33 HALF-WAVE RECTIFIER
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CHART FOR DETERMINING THE VALUE OF LIMITING RESISTOR REQUIRED
FOR A RECEIVER USING THREE MAINS TAPS, AND RESULTANT SPREAD

IN OUTPUT VOLTAGE
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H A LF·WA VE RECTIFIER

Hal(-wave rectifier with 300mA heater (or use in
television receiver s with series connected heaters .

HEATER

Suita ble for se ries operation . a.c, o r d.c ,

PY82

LIMITING VALUES

300

19

mA

v

P.I.V. max.

Va(r .m .s .) max.

lou t max.

ia (flk l max.

ia(surge l max.

700 V

250 V

180 mA

1.12 A +--

5.0 A~

C max . (single valve) 60 fL F

C max. (two valves in para llel) 100 fL F

* Vh- k( p k l max. (cathode positive) 550 V

*Maximum d.c . co mponent = 250V. Maximu m a.c. component = 220V r.m .s.

OPERATING CONDITIONS FOR TWO PY82 IN PARALLEL* ~

Vin (r. m.s .1 200 210 220 230 240 250 V
Rli m min.

(pe r anode) 30 33 36 39 42 45 n
C 100 100 100 100 100 100 iLF

lout 350 328 306 284 262 240 rnA

Vo ut 198 212 226 242 256 270 V

*Fo r televisio n receivers. where a cons tant output voltage is re q uir ed for
different inp ut volt ages , the value s of limitin g resistors req uired can be
obtained from th e curves on pages C4 and C5.

MA RCH 1960 (1) Page 0 1



PY82 HALF-WAVE RECTIFIER

a

h
Ic

)
h x x

0 0

IC
E E

k ~ III

I'- co
I'-

IC IC

UIC a Lk h h

B9A Base

\71021 All dimensions in mm

)
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HALF-WAVE RECTIFIER PY82

1-1-I- -- PY82 - I-1-1-
6998
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ANODE CURRENT PLOTTED AGAINST ANODE VO LT AGE
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PY82 HALF-WAVE RECT IFIER

Vout PY 8 2
e997

(V) I

Copo c itor in put f i I t " r

C ~60 fJF

4 0 0

Vi n (r.m .s.) = 2 50V

350
2 4 0 V

230V

2 20V

210V
300

20 0V

Rl im= 4 5D

42D

250
39D

3 6D

33D

200 301l

150

0 50 100 150 I o ut (mA)

CAPACITOR INPUT FILTER REGULATIO N CURVES.
(SINGLE VA LVE OPERATIO N)

)

)
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HALF-WAVE RECTIFIER PY82

)

PY82
6999

Vout I
(V)

1 1 1

Ca paci to r input filter
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C =IOO)J F

I I 1 I
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I
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I I I
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I
I
I
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0 10 0 200 300 I ou t(mA)

CA PAC ITOR IN PUT FILTER REGU LATIO N CUR VE S.
(TWO VA LVES IN PARALLEL)
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PY82 HALF·WAVE RECTIFIER

Vou t PY82
7000
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300
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200 I

R/im I I I I

(n)

Vin(r.m .s.)'" 250V
I\.300

\
1\

240V
l"-

\.
\.

200 I'..
230V r-...

I'.. I'.

r-....

" r-....
220V - I

~ :--. ~

r-.... r-.... I-

100
:--. I- ~

I .....

2 10V
I'-

r- 1-1-
I I
I I
I I

200V

I
0

0 100 20 0 Ioul (mA)

)

Page C4MARCH 1960 (I )

CHART FOR DETERMINING TH E VALUE OF LIMITING RESISTOR REQUIRED )
TO GIVE CONS TANT OUTPUT VO LTAGE WITH VARIOUS IN PUT VOL TAGES

(TW O VA LVES IN PARALLEL)
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HALF-WAVE RECTIFIER PY82

)
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CH A RT FOR DETERMINI NG THE VALU E O F LIMITI N G RESISTOR REQU IRED
FO R A RECEIVER USING TH REE MA IN S TAPS, AND TH E RESULTANT

SPREAD IN OUTPUT VO LTAG E
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DOUBLE OUTPUT PENTODE

FILAMENT

QP22B

CAPACITA NCES
Cout (each se cti on)
Cl n (each sect ion)
ca, gl,,(each se ct ion )
en. _ 3.

Cg'l _ g"t

OPERATING CONDITIONS
Va
Vgz

Vg 1

l a lO)
Ig ,

*g m
R.
Pout

120
120
- 10.7

3.3
0.45
3.1

15.5
1.0

2.0 V
0.3 A

14.6 fLlJ. F
8.3 IJ.IJ. F
0.9 fLf'· F
3.4 IJ.I~F
0.9 fLfL F

1 35 V
1 35 V
-11 .7 V

3.8 mA
0.5 mA

mAjV
14.7 kG

1.33 W

I

"
)

APPLICATION NOTES
Th e valve can be o perated with aut o mat ic bias obtain ed from a re sistor
in the co mmon H.T . neg ative lead . wh ich sho uld be by- passed by a
capacitor of 50 iLF o r more. The total an ode cu r rent (for both anodes)
should t hen no t fall below 3.0 mA with Vg2= 120V. in order t o mini mise
distortio n .
A normal t ype of QPP transformer may be used. the usual precaution s
be ing taken against pa rasit ic os ci llat ion.

CONNECTIONS
Br it. 7-Pi n Base

Pin No.1 Cont ro l G r id (gUI )

2 Control Gr id (g' l)
3 An ode (a')
4 Filament
5 Filament
6 Scree n G ri d s (g'2' g", )

.. 7 Anod e (a")
Supp resso r Grids-Conn ected t o Cen t re

of Filament
View ed from free e nd of pin s

DIM ENSI ONS

ISSUE 1

Overall le ngth
Ove ra ll di amet e r

117 mm .
41 mm .

Q P22B 1155-1
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H. F. PEN TODE

Indirectly heated H.F. Pentode for use as speech detector ,
or R.F. amplifier, in A.C. mains receivers.

HEATER

'SP4

Vh

Ih
Heating Time

CHARACTERISTICS

LIMITIN G V A L UES

V. max .
pa max .
V., ma x.

P g2 max.
Ik max .
Rg, _ k max .
Vh _ k max .

Rh-k max .
Vg, max. (lg[= +0.3 [LA)

CON N ECT I O N S

For Valves capped with 5-pi n base

4.0
1.0

35

200
100

3.0
-2.0
1.1
2.3
2.2

200
1.0

100
0.3

10
1.5

50
20
- 1.4

V
A

sees.

V
V

mA
V

mA
mA/V

MO

V
W
V

W
mA
MO

V
kO

V

CD

View ed from free end of pins

ISSUE 1

Pin No .1

2
3
4

5

Top Cap

Screen Grid (g 2)
Control G rid (gl)

Heat e r

Heater

Cathode

Anode

SP4 157·1



SP4 H.F. PEN TODE

Indirectly heated H.F. Pentode for use as speech detector,
or R.F. amplifier, in A.C. mains receivers.

For Valves capped with 7-pin base

Pin No . 1
2
3
4
5

6
7

Top Cap

Viewed from fre e e nd of pins

D IMENSIONS

Overall lengt h
Ov e rall diameter
Bulb Finish-Clear or Metallised

Metall ising
Contro l Gr id (g,)
Supp ressor Gr id (g3)
Heater
Heate r
Cathode
Screen Grid (g.)
Anode

140
51

mm .
mm.

)

)

)

ISSUE 1 SP4 157·2



H .F. PENTODE SP4B

H EATER
Vh 4.0 V
ln 0.65 A
Heat ing ti me 15 secs.

CAPACITANCES
Ca_ gl <0.003 fJ-fJ- F
Ctn 6.9 fJ-fJ-F
Cou t 8.1 fJ- fJ-F

OPERATING CONDITIONS-As R.F. o r I.F. Am plifier

Va 250 V

v.. 250 V
la 4.0 mA
Vg1 - 2.4 V
Iga 1.5 mA
gm 3.4 mA/V
r. 2.0 MO

OPERATING CONDITIONS- As a Detect o r

Vb 250 V
Rga 500 k O
Ra 100 k O
Cg1 100 fJ-fJ-F
Rg1 0.5 to 1.0 MO

) OPERATING CONDITIONS- As A.F. Amplifier

Vb 250 V
Rga 500 k O
Ra 100 kO
Rk 1.5 k O

LIMITING VALUES
v; max. 250 V
pa max. 1.5 W
Ik max. 8.0 mA
Vga max. 250 V
pga max. 0.5 W
Iga max. 2.0 mA
Rgl_k max. 1.5 MO
Vh-k max. 50 V
Rh _ k max. 20 kO

I@I
ISSUE 1 SP4B 1054-1



SP4B

CONN ECTIONS

DIMENSIONS

H.F. PENTODE

Brit. 7-Pin Base

Pin No .1 Metallis ing
2 Anode
3 Suppressor Gr id (g3)
4 Heater
5 Heater
6 Cat hode
7 Screen Grid (g2)

Top Cap-Control Grid (gI)

)

ISSUE 1

Overall length
Ove rall diamet e r

125 mm.
43 mm.

SP4B 10S4-2

)
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H.F. PENTODE

Indirectly heated straight H.F. Pentode for use in D.C./A.C.
receivers, and for car radio, as an R.F. amplifier, detector
or L.F. amplifier.

HEATER
Ib
Vb
Heat ing tim e

CAPACITANCES

OPERATI NG CONDITIONS
As R.F. Amplifier

LIMITI N G VALUES
v« max .
pa max.
Ik max .
Vg • max .
R gl_ k
Vh_ k
R h_ k

CONNECTIONS

SPI3

0.2 A
13 V
60 sees.

< 0.003 !J.!J.F
7.1 !J.!J.F
7.7 !J.!J.F

200 V
100 V

3.3 mA
1.2 mA

- 2.0 V
1.3 Mfl

3,000
2.2 mA/V

400 n

200 V
1.0 W
6.0 mA

100 V
1.5 MO

125 V
20 kfl

Con tact No.1 Metallis ing
2 Heate r
3 Heate r
4 Cat hod e
5 Supp ress or Grid (ga)
6 N. C.
7 Screen Grid (g. )

" 8 Anode
Top Cap-Cont rol Grid g ,

Viewed from under side of base

DIMENSIONS

ISSUE 1

Ove rall lengt h
Overall diamete r
Bulb finish

109mm .
42mm.

Metallised

SP13 1054-1
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H .F. PENTODE

Indirectly heated straight H.F. Pentade far use
in D.C./A.C. receivers, and for car rodio.

SPI3C

HEATER

Vii 13 V

Ih 0.2 A

CAPACITANCES

CS_ g1 < 0.003 lLILf

Cl n 6.9 fLlLF

Co ut B.1 lLfL F

CH A RA CT ERISTI CS

V. :200 V

Vg 2 2 00 V

I. 2.5 rnA

V" - 2.2 V
Ig , 0.9 rnA

g lll 2.B rnA jV
r a 2.5 Mil

OPERATING CONDITIONS AS DETECTOR

Vb 200 V

Rg , 5 00 kil

R. 1 00 kn
C g1 1 00 tLfLF
Rg , 0. 5- 1.0 M il

LIMITING VALU ES

V. max. :200 V

Ps max. 1.0 W
Ik max. 6.0 rnA
V., max . :200 V

p g , max. 0.3 W
Ig , max. 1.2 rnA
Rg1_ k max. 1.5 Mn
Vh _ k max . 125 V

Rh~k max . 20 k U

ISSUE 1 SP13C 1155-1



SPI3C

DIMENSIONS

H.F. PENTODE

Indirectly heated straight H.F. Pentode for use
in D.C.IA.C. receivers. and for car radio.

CONNECTIONS

Brit. 7-pin Base

Overail Lengt h
Overall Diamete r
Bulb Finish-Metailised

125
43

mm
mm

Viewed from free end of pins.

Pin No. 1 Metallising
2 Anod e
3 Supp ressor Grid (ga)
4 Heate r
5 Heater
6 Cathod e
7 Screen Grid (gz)

Top Cap-Control Grid (g,)

)

)

ISSUE 1 SP13C 1155-2
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DOUBLE DI O DE TR IODE

Double-diode triode valve for battery operation.
It consists of two separate diodes and a medium
impedance triode using a common filament.

FILAMENT
VI
II

CAPACITANCES
Ca_ g

Cg_ I

Ca_ f

Ca d _ gl

O PERAT I N G CHARACTERISTICS

Va
Vg

la
gm
IJ.
ra

LIM ITI N G V A LU ES
v« max.
pa max.
Ik max.
Rg_ I

Vad(p k ) m a x .
lad max.

CONNECTIONS

Viewed from free end of pins

DIMENSIONS

TDD2A

2.0 V
0.12 A

3.7 IJ.IJ.F
2.5 [L[L F
7.6 [L[L F

< 0.002 [L[L F

90 1 35 V
- 1.5 - 1.5 V

0.65 1.95 rnA
0.7 1.2 mA jV

30 30
43 25 kO

1 50 V
0.6 W
5.0 rnA
1.0 MO

1 25 V
0.2 rnA

Pin No.1 Anode

2 A.V.C. Diode (a' d)
3 Filament (negati ve)
4 Filament (positi ve)
5 Speech Diode (a"d)

Top Cap-Control Grid

Ove rall Lengt h
Overall Diameter
Bulb Finish-Metallised

125
46

mm.
rnrn.

ISSUE 1 TDD2A 854-1



)

)

)



DOU BLE DIODE TRIODE

Indirectly heated dauble-diode-triode for use as combined detector
and LF. amplifier and for the application of A.V.C. in A.C.
mains receivers.

HEA TE R

TDD4

)

CAPACITANCES

CHARACTERISTICS

Vh 4.0 V
Ih 0.65 A

Cg_k 3.5 iLiLF
Cat_ k 2.9 iLiLF
Ca/ d_k 2.5 iLiLF
Ca" d_k 3.25 iLiLF
Ca' d_a" d 0.3 iLiLF
Ca /d_ g < 0.0015 iLiLF
Ca"d_g < 0.0015 iLiLF

Va 250 V
I. 4.0 mA
Vg -7.0 V
gm 2.0 mA/V
ra 13.5 kO
iL 27
Rk 1.5 kO

OPERATING CONDITIONS AS R.C.

Vb
Ra
V~
I.
Rk
Voul/Vin
Vout(r.m .s . )
D ta t

LIMITING VALUES

Tr iode Section

COUPLED AMPLI FIER

250
60
- 4.0

2.0
2.0

25
50

5

V
kO

V
mA
kO

V
%

V. max. 250 V
p. max. 1.5 W
110: max. 10 mA
Vg max (l g= +1iLA) -0.8 V
Rg_ k max. 1.5 MO
Vh_ k max. 50 V
Rh_ k max. 20 kO

Di ode Secti o ns
Vad lpk j max. 200 V
lao max. 0.8 mA

ISSUE 1 TD D4 157-1



1DD4 DOUBLE DIODE TRIODE

Indirectly heated double-diode-triode for use as combined detector
and LF. amplifier and for the application of A.V.c. in A.C.

mains receivers.

45mm
)

max.
9

a 0
o 'd

0000
E ·9 EX

o'd a"d k 0 0 alOd
COO
('IE

o 0

.Jh h

kh h BRITISH 7- PI N )
BASE 1909\

I@I
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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

HEATER
Suita ble for series operation, a.c. or d.c,

Ih 100 rnA
Vh 14 V

M O U N T IN G P OSITION An y

CAPACITANCES
Ca ' d _ g < 0.007 pF
Ca" d _ g < 0.007 pF
ea 'd _ at < 0.005 pF
C[L" a _ at < 0.01 pF

Triode sect io n
Cg_ k 2.3 pF
CU_ k 2.3 pF
ca_g 1.2 pF
Cg_ h < 0.05 pF

Dio de sect ions
Ca ' <L k 0.9 pF
Ca"d_ k 0.9 pF
en ' d_ U" (1 < 0.2 pF
Ca ' lI _ II < 0.25 pF
Ca " d _ h < 0.25 pF

CHARACTER IST ICS
Va 100 170 V
Vg -1 .0 -1 .6 V
I" 0.8 1.5 rnA
gIll 1.4 1.65 rnAjV

) IL 70 70
ra 50 42 kD

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F .
AMPLIFIER (with cat hode bias)

Vout Vo u!
Vb Ra I. Rk Vout (Vr.m .s.) (Vr.m.s.) Rg1t
(V) (kD) (rnA) (kD) v;-;;- (Dtot =5%) (Dtot = 10%) (kD)

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 33.5 6.0 1 0.5 330

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 46.5 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 8.0 1 3.5 680

I@IISSUE 1 UBC81 357-1



UBC81 DOUBLE DIODE TRIODE

High gain triode (or use as a.f. voltage amplifier,
combined with twin diodes, (or use in equipment

with series connected heaters.

OPERATING CONDITIONS A S RESISTANCE COUPLED A .F.

AMPLI FIER* (with gri d cu r rent bias)
Vout Vout

Vb Ra la Vout (Vr.m.s.) (Vr.m.s.) Rg1t
(V) (kQ) (mA) v;-;;- (Dtot =2.5% ) (Dtot = 5%) (kfl)

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 w it h gr id resisto r of 20MQ and signal so urce impedance
Z, = O. The d istorti on figu res quoted hold goo d fo r values of Z, not
ex ceed ing 200kQ. At t his valu e of Zs the gain will be re duced by 10 % .

tR gl = Grid res istor of follow ing valve.

LI M IT I N G VALUES

550 V
250 V )500 mW

5.0 mA
-1 .3 V

3.0 MQ
22 MQ

100 V
20 kQ

200 V
800 [LA

5.0 mA

Diode sections (each sect ion)

VadlPkj max.
lad max.
iadW k) max.

Tri ode section

Va(b) max .
v« max.
pa max .
Ik max.
Vg max. (Ig = + 0.3[LA)
Rg_ k max. (cat hode bias)
Rg_ k max. (gr id curre nt biasing)
Vh_k max.
Rh_k max.

MICROPHONY

This valve can be used wit ho ut s pecial precautions agains t mic rop hony in
circuits in w hich th e input vo lta ge is > 1OmV (r .rn.s.) for an output of
50mW from t he output valve.

)

ISSUE 1 UBC8 1 3S7-2



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

)

a

9
a'd

k h

nHfTmax

h
c'd

I I

)(o )(
E 0

aUd
E E
E E

9 aUd r:- ~., .
III ::0

a Ie L . _1B9A Base

Pin 4 sho uld be co nnected to the earthed side of t he heate r circu it
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UBC81 DOUBLE DIODE TRIODE
High gain triode (or use as a.(. voltage amplifier.
combined with twin diodes. (or use in equipment

with series connected heaters.

'<t Z-
~ ~....
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I '<t

- r-
.., '- r- f!- :'1,s-- 7q - r-
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'1 1 r-, I'.
. 0 ., ..... ~ I\. \ 8
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'1S.~ 1 ~ I'.
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ANODE CUR RENT PLOTTED AGAINST ANODE VOLTAGE W ITH
GR.ID VO LTAGE AS PARAM ETER

)

)
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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

UBC81 3S7-SISSUE 1

ANODE CURR ENT AN D MU TUAL CO NDUCTA NCE PLOTTED AGAINST
GRID VOLTAGE. v, = 100V

lei

UBeBI 3616 1 0I
I (mAl
I vo· ,oov

9m
I I (mA/V)
I I I
I

I
I

2·5I

I I

I I
I

I 2-0
I
I
I

I
I

I
I I

I

I I 1·5
I I I I 9m I 10I

I I

I I I
I

I

1-0
I
I
I

I I
I

I
I I

I I I I
0 ·5

I I I
I

I I
I I

I I I I I
I I I

v
, I

I 0

v9 (v) -3 -2 - I 0

(



,UBe81 DOUBLE DIODE TRIODE
High gain triode (or use as a.(. voltage am plifier.
combined with twin diodes. (or use in equipment

with series connected h eaters.

9m - UBeSI 36 17 ~

(mA/V) I
(mA)

Va=170V I II
!..--

I I

""
,

2·0 4
I II

1.1
9m i"

I

7

,

1·5 3
II

V

V
1·0 2

II
II ,

0·5
) , I

V
1/

1/

0 - 0

Vg(V) - 3 - 2 - I 0

AN ODE CURRENT AND MUTUAL CON DUCTA NCE PLOTTED AGAINST
GRID VOLTAGE. v, = 170V

)

)

)
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TRIODE HEXODE
FREQUENCY CHANGER UCH42
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.

\
)

HEATER
I" 0.1 A
V" 14 V

MOUNTING POSITION Any

CAPACITANCES
Cgt _ gl < 0.35 I~!LF

Cgt _ a h < 0.2 !LlJ.F

Hexode Section
Cgl_b + k + g 2+ g4-tskirt 3.8 !LlJ.F

) Ca_b + k + g 2+ g ·H 8k lr t 9.2 lJ.lJ.F
Ca_ gl < 0.1 !LlJ.F
Cgl_ h < 0.15 !LlJ. F

Triode Section
Cgt_ h+ k+ g2+ g4+s kl r t 5.5 !L!L F
Cat _ h+ k + g 2+ g4+ Bkl r t 2.3 !Li~F

Ca t_gt 1.2 I~I~ F

OPERATING CONDITIONS AS FREQUENCY CHANGER
W ith screen grid fed from a potent iometer (see fig. 1)

Hexode Section
Va=Vh 100 170 200 V
R1 18 18 18 KO
R2 27 27 27 KO
Rk 180 180 1 80 0
Rg3H t 47 47 47 KO
Ig3H t 100 200 200 I~A

Vg1 - 1.0 -1 .85 -2.0 V
Vg2H ,( 43 70 85 V
la 1.2 2.1 3.0 mA
Ig2H < 1.5 2.6 3.0 mA
g e 530 670 7 50 !LA/V
ra > 1.0 > 1.0 > 1.0 MO
Re q 60 65 75 KO
Vg1 (for 100 :1 reduction -1 3.5 -25 -27.5 V

in ge)

Triode Se ction
Vb 100 170 2 00 V
Ra 10 10 22 KO
RgtH 3 47 47 47 KO
IgtH 3 100 200 2 00 !LA
la 3.1 5.7 5.2 mA
gm (approx.) 0.6 0.65 0.55 mAJV

I@IISSUE 2 UCH 42 951-1



UCH42 T RIODE HEXO DE
FREQU ENCY CH A N GER

Triode hexode primarily intended for use
as frequency changer in D.C./A.C. mains-operated receivers. The hexode sect ion is
designed for A.V. C. operation. The valve may also be employed as a phase inverter.

C HARA CT ERISTI CS

It, V * Vg_g Dt o1*g-g

(mA) (V r.m.d v;;:- (%)
2.6 33.2 25.2 2.6
4.0 56.7 25.7 2.8
5.3 78.6 26.1 3.0

Triode Sect io n
100

o
10

2.8
22

T Y PIC AL OPERATING C O N D IT I O NS AS PH A SE INVERTER
(See Fig. 2)

Vb
(V)
200
300
400

':'O ut put vo lta ge and distortion at t he start of pos itive
grid curr ent. At lowe r o ut put voltage the dis t o rtion
is approxi mately propo rtional to t he voltage.

v
V

mA
mAjV

)

LIMITING VALUES

H ex ode Sect ion

Va ( b l max. 550 V
Va max. 250 V
pa max. 1.5 W
V g 2+ g-ll b l max. 550 V
Vg 2+g~ max. (la= 3mA ) 125 V

)Vg2+ g~ max. (Ia< 1mAl 250 V
Pg2+g, max . 0.3 W
Vgl max. (lg1= +0.3IJ.A) - 1.3 V
Ik max . 7 mA
RgL k max. 3 MD
R. 3_k max. 3 MD
Rb _ k max. 20 KD
Vh _ k max. 150 V

Triode Sect io n

Va(h) max . 550 V
v; max. 175 V
pa max. 0.8 W
Vg max. (' . = + 0.3 1~A ) - 1.3 V
Ik max. 6 mA
Rgl_k max . 3 MD
Rh _ k max. 20 KD
Vh_k max. 150 V

ISSUE 2 UCH42 951-2



TRIODE HEXODE U'CH42FREQUENCY CHANGER
Triode hexode primarily intended for use
as frequency changer in d.c.ia.c. mains-operated receivers. The hexode section is
designed for a.g.c. operation. The valve may also be employed as a phase inverter.

h h k BaA BASE

k

E .
E a
oE
'0

20 ·8mm.
max .

x
e
E
E
E

C')

ltl
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TRIODE HEXODE
FREQUEN CY CHANGERUCH42

Triode hexode primarily intended for use
sa frequency changer in d.c.la.c. mains-operated receivers. The hexode sectian is
designed for a.g.c. operation. The valve moy also be employed as a phase inverter.

RI

"""I./v--<- A.V.C .

)

~-----<---------------+

FIG. 1. UCH42 AS FREQUENCY CHAN GER

~------_-------1 I b r.-- ---Q Vb +

IOOK O IOOKO

O'02¥Fr
O'02tJF

330 K.O. 27. OUTPUT
'1.9-9 RMS

470 KO 2% l

)

INPUT

IMO !·2KO 25~F

12V.W
270KO 107.

)
FIG. 2. UCH42 AS PHASE INVERTER
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TRIODE HEX ODE
FREQUE N CY CHA N GER UCH42
Triode hexode primorily intended for use
as frequency changer in d.c.la.c. mains-operated receivers. The hexode section is
designed for a.g.c. operation. The valve may also be employed as a phase inverter.

889
1m lUCH4 ~m

Vb=200V

.~ _I 1II I I RI = 18Kn I)
I'::: Va = 170-2OO V R2 =-\27KO

0 R(93+9t) =47KOH II
I(93+9 tt 2OOJ,JA

0 Ih a 0 ·IA ~ 118
I 0.),.

1-,1:;)

0 ~~ 1/l('/
0 -!,..\o,~
(Y)

~
/ ~O/ 17

19 i/ ~ I.- II

IV

5- II

IJ
~ IJ

0
(Y) . Vb =- 170V

~ RI = 18Kn
I R 1/ R2 =27KQII

0
~

~

(Y)

1/

1/ 1/ II I

Vgl (V) -3 0 -20 - to 0

ANODE CURR ENT PLOTTED AGAINST CONTROL-GRID V O LTAGE FOR

ANODE VOLTAGE OF 170V TO 200V
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UCH42 T RIODE HEXODE
FREQU EN CY CHANG ER

Triode hexode primarily intended for use
as frequency changer in d.c.]a.c. mains-operated receivers. The hexode sect ion is
designed for a.g.c. operation. The valve may also be employed as a phase inverter.

~ UCH4 2 890
<t:
I~ .

U
0'1 VO= 170-2QOV

R(93"'9tt47KO -
0
0 ~+9t~Q

Ih ~ O · I A Vb 200V
R, = ISKa
R2 = 27 /0

0 1\ II 1/ f i0
(t') II I

Vb = 170V I

RI = 181<0 II Ii 'il
8 R2 =27 KO

! . -
I

V II
L

1/ 1/ 1/0
(t') , O~ \I

, \b it' ,t"I -:- ,.- ~ !I ~ii:I ... /
•

0
~'-~511:' 1 J; l/

J.<: ~ n i
& I

,"5
I

11 5 I i

.pI ~ f I i
II ,e"J .::0..7

i I IIt) ,J ~ ! -1=,-'
.

I 17 1/
I

-. :
Vg I--rV) - 30 -20 -10 OJ

CON VERSIO N CO NDUCTANC E PLOTT ED A GAINST CO NTROL -GRID

VO LTAG E FOR AN ODE VO LTAGE OF 170V TO 200V

)

)

)
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TR IODE HEXODE
FREQUE NCY C HANGER UCH42
Triode hexode primarily intended for use
as frequency changer in D.C./A.C. mains-operated receivers. The hexode section is
designed for a.g.c. operation. The valve may also be employed as a phase inverter.

C1 i UCH42 il; '-' 89\

3 I " I I I I' I I I
0 t Va = Vb =170V )1.-- '-

d'· R I = 181<0
~!~ R2 = 27 KD. vii--'11 I ! R(93+9t) =47 KD.gl~ V
0:: CT.

I I (93+9tr 2OOIJA
,.:.::
<C Ih = O· IA.=,
H I I I I

Rflq
I !

I - , i 1/
00 I '/'80
fT)C'i

/

.I(92~9~) - I/~~ -
00 I
00
Q Y/f

I a 1/

0
1

t\ I

1/ V
0 0
fT)fT) 9c

I I ,
-1

0 0
1/ 1/ 1

Q ro

1/ 1/ /

0 1/ 1/ 1/ 1\
fT)

0 I

V9I (V) -3 0 - 20 - 10 0

ELECTRODE CURRENTS, CON VERSION CONDUCTANCE, ANODE iM­

PEDANCE AN D EQUI VALENT NOISE RESISTA NCE PLOTT ED AG AIN ST

CO NTROL-G RID VO LTAG E FOR LINE VO LTA GE OF 170V
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T RI O DE HEXODE
FREQUENCY CHANGERUCH42

Triode hexode primorily intended for use
as frequency changer in D.C./A.C. mains-operated receivers. The hexode section is
designed for a.g.c. operation. The valve may also be employed as a phase inverter.

II

_.t--+--f-.+ -+-- H-t-H-++-

$-+-t-I~r-t--+--+--t++i-+-+-+--+1-+--+---lI+++-+-+-+--Hr-t--+-1 >­
t++++-+--+--+-t-+--+-+t-t-+-+-+-+- I~ I--+_I++++-+-+-+ ~_= ~

".D -

E

)og

oo11

1\

1\

- 1- -- --+-+-+--+++-f-+-+-IJ---t-+-+--+----f+++-+-+-+-++-+--+----j

1\
l o

)

1"-
\ 1\

(AW) SWJ U!A 0001 00£ 001 O£ 01

CROSS MODULATION CU RVE FOR AN ODE VOLTAGE OF 170V

)
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UCH42TRIODE H EX ODE
FREQUENCY 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.g.c. operation. The valve may also be employed as a phase inverter.

~ Ie 1-+-1 1 UCH42 - 693

~ :E I t++~-Ig, :c; I '

16 E.... Vo=Vb-170Vg L.

1 RI = laKO
u R2 = 27KQg Io'l

0
Rl9t+9~7Kna:: > H
V91 - I ·S5V I

0 I

8
1('1 I I
('1/ I ;

10
I

0
0 0 ...
w('l/

9c

0 I

01('1 (\")
-0

1(92+94) I
I
; I

I

I

80 ""I... I

Vosc

0 ro
01('1 I I
('1/

R~q

00 0

0 100 200 300 Ig3+Q t(~]

ELECTRODE CURRENTS, CON VERSION CONDUCTANCE, ANODE IM­
PEDA NCE, EQUIVALENT NOISE RESISTANCE, OSCILLATOR-VOLTAGE
PLOTTED AGA INST OSCILLATOR -GRID CU RRENT FOR LINE VOLTAGE OF

170V
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UCH42 TRIODE HEX ODE
FREQUENCY CHANGER

Triode hexode primorily intended for use
as frequency changer in D.C.IA.C. mains-operated receivers. The hexode section is
designed for a.g.c. operation. The valve maya/so be employed as a phase inverter.

$ -i -~ I-;-+-L!- ~R=J
I --r f\{- I

I ' "-l\-
~\

>
, T 'lbI I I T

7cSl - Ci
p""-L ; I I 'I

~ ~I \ , \ >
, ' I

8= ""'~ -
,

p: I " -1-: . I " :-I i--'~ ;...+T ~ .J -1,"\ _L l ;.~- IT 0

i; '1o"\+ ~
I

-l~ - (- - , .,- N

-+ '+1 :

,:~r=1 - ",6''' ' T -- f\~~i r ~:_ I;-m -r I
-- rt -

I I I i I I L
I I I I I

I I I I

R+H ...l : I - I\- 0I~

R= g1- j =1 : I I I
I

.;; ~ <l: I
I("I,l U I i

'¢ ~ - . IJ:"' l-O
U .. n ' I I

_ ::l '8 s: r 1
H I I

~ I I
0I I I i

-
I I
I I I

I I
I I

I I I ,
I I

I I I

0
: I I III

I I
I ~

,
I I I I I : I

I I I f I f

I I I

I I , I I I I ,
I I I I I I 0

vUJ)lDI OE 0<: 01 0

TRIODE-ANODE CURRENT PLOTTED AGAINST TRIODE-ANODE VOLTAGE

)

)

)
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VOLTAGE AMPLIFYING PENTODE

Low-noise pentode intended for use as r.c. coupled of .
voltage amplifier. particularly in the early stages of high­
gain audio amplifiers and microphone preamplifiers with
series connected heaters.

HEATER

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

Ih
Vh

CAPACITANCES (measured without an external screen)

Cou t

' i n

Ca -cg l

Cgl- h

CHARACTERISTICS

Va
Vg3

Vg2

la
Ig 2

Vg1

gm
ra

fLgl-g2

Vg1 max. (lg1 = +0.3fLA)

UF86

100 mA
12.6 V

~

5.3 pF
3.8 pF

< 50 mpF
< 2.5 mpF

200 V
0 V

140 V
3.0 rnA

600 fLA
-2.0 V

2.0 rnA/V*-
2.5 MO

38

-1.3 V

OPERATING CONDITIONS AS R.C . COUPLED A.F. AMPLIFIER*-

Pentode connection

Vb Ra Rg2 Rk la Ig2 Vout Vout * Rg1**
(V) (kO) (MO) (kO) (rnA) (fLA) Yin (Vr •m.s .) (kO)

200 100 0.39 1.0 1.35 280 115 38 330
150 100 0,47 1.5 0.8 180 104 26 330
100 100 0,47 1.8 0.5 100 90 12 330

200 220 1.0 2.2 0.7 120 188 37 680
150 220 1.0 2.7 0.5 100 165 26 680
100 220 1.0 3.3 0.3 80 130 15 680

~ut measured with an input voltage of 100mV.
i n

*O ut put voltage at D tat = 5%.

**Grid resistor of fo llowing valve.

JULY 1960 (1) Page 0 1



UF86 VO LTAGE AMPLIFYING PENTODE

Triode connection (g2 connected to a, ga to k)

Vb Ro 10 Rk VOUI Vout* Dlo l * RgIt
(V) (kO) (rnA) (kO) Yin (Vr .m .s .) (%) (kO)

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..;U I measu red w it h an inpu t voltage of 100mV.
In

*O ut put voltage and d isto rt ion at t he start of pos itive grid cu rren t . At lower
ou tput vo lta ges t he dist o r tion is approximately proportional to the
voltag e.

t G r id resist o r of fo llow ing valve.

LI MIT IN G VALUES

V. (b) max.

Va max.

p. max.

Vg2(b) max.

Vg2 max .

Pg2 max.

Ik max.

Rgl- k max. (po > 200m W )

Rgl- k max. (po < 200m W )

Vh - k max. (cathode pos it ive)

Vh - k max. (cat hode negative)

*Rh - k max.

550

250

1.0

550

200

200

6.0

3.0

10

150

100

20

V
V

W
V
V

mW

rnA

MO

MO

V
V

kO

)

*W hen used as a phase inverter immed iat ely preced ing t he out put stage,
Rh - k max. may be 120kO.

)
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VOLTAGE AMPLIFYING PENTODE

OPERATING NOTES

UF86

)

1. Hum

When used as a no rm al vo ltage amplifier w it h a line vo lt:age of 200Y ,
an anode loa d of 100kQ and a grid resisto r of 470kQ t he m ax imum hum
level of t he valve alo ne is 12[LY, the average value bei rng about 8[LY
when op erat ed wit h o ne s ide of t he heat e r ear thed . Th e lo w leve l o f hum
attai ned wi t h t his va lve can be co mp letely mask ed by t hat d ue to an
un su it abl e valvehold er, in w hic h excessive leakage an d ca pacitive
coupling be t ween pins w ill introduce con side rabl e hum . Th e hum wi ll
be increased if th e valve is not o perated at t he bot t o m of t he chai n.

2. N oi se

The lo w-freq uen cy no ise ge nerate d by a valve is mos t co nve nientl y
speci fied as an eq uivale nt vo ltage o n the co ntro l g r id f o r a specific
ba ndwidth . For t he UF86 und e r no rma l condi t ion s, i.e . Ii ne vo lt age of
200Y and an anode load of 100 kQ, the equivale nt no ise voltage is
ap pr ox imately 2[LY fo r a freq ue ncy range 25 to 10,000c/s.

3. Microphony

Ca re in t he de sign of th e valve , to ensure th at t he e lectrode structure
and it s moun t ing a re as r ig id as possible , has red uced t he m icro phony
of t he U F86 to a very lo w level. Th e re are no apprec iable internal
re so nances at freque ncies be low 1000 c/s. At highe r frequencies t he
effect of vib rat ion is usu ally negl igible on account of t he da mp ing
provided by t he chass is and t he valveho lde r. In high-gain app licat ions ,
such as tape reco rd ing, care sho uld be t aken in siti ng t he valve,
part icular ly w he n a lo uds peake r is present in t he same cabinet or w he n
a mot o r is moun t ed on the sam e chassis . In such cas es a flex ible
moun ting fo r t he valveh o lder or a se pa rate weighted s ub.-c hass is is
advisa ble .

a

93-~"-­

9 1 -~"--

k h

J ULY 1960 (1)
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VOLTAGE AMPLIFYING PENTODE UF86

OJ I sIII

Ie
>0

> > > > > »
~

0 10 0 10 0 10
N N M M ~'r

I I I I I I I 0
> 0
0 > 10

<D =!co 0
LL " "::> C\l C'l

mOl >> >
2 I

I
I I

I
0I 0

I

""I

> I
10 I

6 I
I I

I
I
I

0

>
0
C'l

0

"
Ol

> r

I I
0
0
C\l

~ ,'l'l
~ o. ~

0
Q

I

,

I
"'l-..

0

o~ <D "" C\l 0

"'5
ANODE CURRENT PLOTTED AGAINST ANODE VOLTA GE WI TH

CONTRO L-GRID AS PARAMETER
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UF86 VO LTAGE AMPLIFYING PENTODE

(~'b)
77304 UF86 I gm

(rn A) (mA!VJ

Vo=200V
Vg2 = 10 0V

20 4 2'0

r o 9m

15 3 1·5

1 0

10 2 1·0

I

I

5 1 92 I 0·5
I

0 0 0

V91(v) -6 -4 -2 0

AN ODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOnED AGA INST CONTROL-GRID VOLTAGE.

Va = 200V, Vg2 = 100V

)

)

SEPTEMBER 1960 (1) Page C2



VOLTAGE AMPLIFYING PENTODE UF86

"0
77 3 2 UF B6 I 9m

(1.10 ) (rnA) (mAN)
I

va = 200V I
I V92 =14 0V I
I I
I I
I I

I

40
I I I

B 4
r I I ,
I I

I
/.,
1

I o ff+I
I

3 0
I

6 3I

" 0
I

9m
I

20 4 2

I

I

10 I 2 r
I

I 92 ;;;

,

0 0 0

V91(V) - 6 - 4 - 2 0

AN O DE AN D SCREEN-GRID CURRENTS, MUT UAL CONDUCTANCE AN D
ANODE IMPEDA NCE PLOTT ED AGAINST CONTROL-GRID VOLTAGE.

Va = 200V. Vg2 = H OV
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UF86 VOLTAGE AMPLIFYING PENTODE

r e 77 3 3 UF 8 6 I 9m
(MOl (m Al (mAN)

Vo=200V
V92 = 180V

40 8 4

1 0

30 6 3

9m
ro

20 4 2

'0 2 I

192

0 0 0

V9 ,(V) - 6 - 4 - 2 0

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AG AIN ST CO NTROL-GRID VOLTAGE,

Va = 200V. Vg2 = 180V

)

)

)
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VOLTAGE AMPLIFYING PEN TODE UF86

7&8 0
UF86

I 10I
I (rnA)

Triode connected I
~ I
0 IR I

" ,
::,.0 !

I 10
!
I
I
I

~!!) I
I 8I
I
I
I

I
I

I
I

6I
I

1 6fQ,
I
I

I
I
I 4I
I
I
I
I
I

~'I
0

'?J 2

/

0

Vgr (V) - 6 - 4 -2 0

A N ODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTA GE W ITH
ANODE VOLTAGE AS PARAMETER W HEN CO NNECTED AS A TRIODE
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UF86 VOLTAGE AMPLIFYING PENTODE

)
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AN O DE CURR ENT PLOTTED AGAINST ANODE VOLTAGE WITH
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VOLTAGE AMPLIFYING PENTODE UF86

)

V9 1 9m
I

UF 66
I 781 9 )J

I I ,
(V) (m AN) I I I I I "o

I
( k O J

Tr iode co nnec ted

I I I I

Va " 'OOV

I

- 8 4
I I

4 0
I I

)J +I

~

I I
I I
I I I

I

- 6 3
I

30
I

I

9 m...:-
I I

I I
- 4 2 I

20
I

e-!.
I I
I - "cI

I

I

-2 I 10I

I

0 " 910 0

0 2 4 6 I a(mA)

CONTROL -GRID VOLTAGE, MUTUAL CONDUCTANCE, AM PLIFICATION
FACTOR AND ANODE IMPEDANCE PLOTTED AGAINST ANODE CURRENT

W HEN TRIODE CO N N ECTED. v, = 100V
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UF86 VOLTAGE A MPLIFYING PENTODE

V91 9m UF8 6 I I I 78 20 )J

I I I
( V) (mAN ) I 1 I 1 I

r a

I I
(kOl

Tr iode connected
I

I I

Va =150V
I

- 8 4 4 0
)J

I

-6 3 30
1

9m

I I

I

- 4 2
I

20I I 1

I
I"-! I 1 I

I
I 1

~ """'-
1/ 1 I
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1 I I
1 1 1

- 2 I
I I I I
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I 1 I I I I
I I I I

I I I 1

I I I V9 1I I I I
I 1 I 1

I I

I I 1 I
1 I

0 0 0

0 2 4 6 la(mA)

CONTROL-GRID VOLTAGE, MUTU AL CONDUCTANCE, AMPLIFICATION
FACTOR AND ANODE IMPEDANCE PLOTTED AGA IN ST ANODE CURREN T

WHEN TRIODE CONNECTED. v, = 1S0V
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VOLTAGE AMPLIFYING PENTODE UF86

7663 JJ
--

Vg1 UF86 g m

( V)
ra ( mAN)

( k O)
Triode connected

Va - 200V I

- 8 JJ 4 0 4
I

gm

I

-6 30 3

I

I I

- 4 1
20

1 I 2

I

"
I I I

r a
- 2 10 1

Vg1

0 0 0

0 4 8 12 Ia (m A )

CONTROL-GRID VOLT AGE, MUTUAL CONDUCTANCE, AMPLIF ICATION
FACTOR AND ANODE IMPEDANCE PLOTTED AGAINST ANO DE CURRENT

W HEN TRIODE CONNECTED. v, = 200V
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UF86 VOLTAGE AMPLIFYING PENTODE
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AN OD E CURRENT PLOTTED AGAI NST A NO DE VO LTAGE W IT H
CO NTROL-GRID VOLTAGE AS PARA METER. Vg2 = 100V
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VOLTAGE AMPLIFYING PENTODE UF86
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE W ITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 180V
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HALF-WAVE RECTIFIER

Indirectly heated half-wave rectifier with 100mA
heater for use in receivers which operate from 110V
to 250V mains supply.

PRELIMINARY DATA

HEATER

UY89

100

31

rnA

V

LIMITING VALUES

) P.I.V. max.

ia( Pk ) max.

lout max.

Vh - k(pk ) max. (cathode positi ve)

OPERATING CONDITIONS

Capacitor input

Vin(r.m.s.) Rlim min. e
(V) (0 ) (fL F)

110 0 50

) 127 0 50

220 160 50

250 210 50

)

700 V

600 rnA

100 rnA

550 V

lout Vont

(rnA) (V)

100 113

100 135

100 188

100 205

APRIL 1960 (I) Page 01



UY89 HALF-WAVE RECTIFIER
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HALF-WAVE RECTI FIER UY89

)

)

I a
706 1

UY89

( mA)

I

500

1-

400 I

300

!

200 I I

I

I

100

a

0 10 20 30 Va (V)

ANOD E CURRENT PLOTTED AGAINST AN ODE VOLTA GE

Page Cl
IMea,-----------
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UY89 HALF-WAVE RECTIFIER

(v)

300

250

200

150

10 0

50

o

UY89

Capacitor input f ilter

C 50}JF

Vin (r.m .s .) 250V

Rli m 2/on

220V

160n

127V

on

1I0 V

on

7062

)

)

o 20 40 60 80 Iout(mA)

CAPACITOR IN PUT FILTER REGULATION CURVES
)
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VARIABLE·MU R.F. PENTODE

Yariable-tnu H.F. Pentode for use in A.C. mains­
operated receivers.

VP48

HEATER
Vb 4.0 V
ln 0.65 A
Heat ing tim e 15 sees.

CAPACITANCES
Ca~l 0.002 fL fL F
Cout 8.0 fLfL F
Ctn 5.35 fLfL F

CHARACTERISTICS

Va 250 V
Vg 2 250 V
I, 11.5 mA
Ig 2 4.25 mA
Vg1 - 3 V
gm 2.0 mAjV
R k 160 D.

LI M IT I N G VALUES
v« max. 250 V
Vg2 max. 250 V
R g , _ k max. 2.5 M D.

CONNECTIONS

) Brit. 7-Pin Base
Pin No. 1 Metallis ing

2 Anode
3 Suppres sor Grid (ga)
4 Heate r
5 Heater
6 Cat hode
7 Screen Grid (g. )

Top Cap-Cont ro l Gr id (g,)

Viewed from free end of pins

DIMENSIONS
Overall lengt h
Overall diamete r
Bulb Finish

124 mm.
43 mm.

Meta llised

ISSUE 1 VP4B 1054-1



)

. )

)



R.F. PENTODE

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

6(86

HEATER

Suitable for series or parall el operation

Vh 6.3 V
Ih 300 mA

MOUNTING POSITION Any

CA PA CIT A N CES

)
Shielded Unshielded

Cln 6.5 6.5 pF

Cout 3.0 1.9 pF

Ca.- g l <0.01 <0.02 pF

CHARACTERISTICS

V. 200 V

Vg3 0 V

Vg2 150 V

Vg1 - 2.2 V

I. 9.5 rnA

Ig2 2.8 rnA

\ r. 600 kO

gm 8.0 rnA/V +-

Vg1(1. = 10[LA) -S.O V

LIM ITING VALUES

V. 1b ) max . 550 V

V. max. 300 V

p. max . 2.0 W

Vg2lb) max. 300 V

Vg2 max. 150 V

Pg2 max. 500 mW

Vh - k max. 100 V

Vh -k l Pk , max . 200 V

DECE MBE R 1963 Page 01



6(86 R.F. PEN TODE

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

)
146941

~mmmax

t , - 1a x
h

a
E

a E
0 0 0 x

E a
tI1 E93 .s 92 k 0 0 92 r.:.91 '<t Eo 0

J
E

91 93,5 tI1

~
tI1

kh h B7G Base

~t 1
/

I~IDECEMB ER 1963 Pace 01



R.F. PENTODE

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

6C86

)

N ~0>
lD ~.q

>
0

> > >II > - ii; > ~ -6 ~ -rn
U) f----'--f- 9 '-- '- f- '- 0 '- U) 0 -
0 f-f- '-- I" '- - - -'- '-'- ~ - N ~ - ~ -~ .r,-> I I I I I I I 0

0
"<t

I

I 0
0,

'"

I
- - - 6lD Ico - ~

o -
lD N I I- - - ;>'" 0

0
N

I

,

I ,,- I

0

I ..... Q

I' . . .....
- - .o't< . ..... ..... \

-,;)(,~'2._ • ..... .....- - \ \
..... \

-..lo \
I

I 0

04: 0 0 Q 0
HS '" N

ANODE CURRENT PLOTT ED AGAINST ANODE VO LTAGE W ITH CONTROL­
GRID VOLTAGE AS PARAMETER

ISSUE 1 6CB6 158-3



6(86 R.F. PENTODE

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

9m 469 3 6CB6 I
(mNV) (rnA)

Va " 20 0V
Vn " 150V I

/0
I

25

8 20

6
9m , 15I

I

Ia
4 10

2 I92 5

I I
:;..... I

0 I 0

Vg,(V) 6 4 2 0

)

)

ANODE CU RREr-JT. SCREEN-GRID CU RRENT AN D MUTUA L CO NDUCT- )
AN CE PLOTT ED AGAINST CONTROL- GRID VO LTAGE

ISSUE 1 6CB6 158-4



TRIODE PENTODE

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

6U8

H EATER
Vh 6.3 V
Ih 450 mA

MOUNTING POSITION Any

CAPACITANCES
Shielded U nshielded

Cape.a t 0.018 0.07 pF
Cap _ gt 0.0035 0.008 pF
Cgp_ a t 0.1 0.11 pF

) Cg p_ gt 0.0025 0.003 pF

Pentode section

Ca _ g l < 0.006 < 0.01 pF
Ct n 5.0 5.0 pF
Cou t 3.5 2.6 pF
Ck p _ h 3.0 3.0 pF

Triode sect ion

Ca_k+h 1.0 0.4 pF
Cg _ k + h 2.5 2.5 pF
Cac.g 1.8 1.8 pF
Ck Lh 3.0 3.0 pF

CHARACTERISTICS

) Pe ntod e section

Va 250 V
Vg2 110 V
r, 10 mA
Ig2 3.5 mA
Vg1 -0.9 V
gm 5.2 mA jV
ra 400 kD
I1-g1-g2 35
Vg1 (Ia = 1OI1-A ) -10 V

T r iode section

Va 150 V
la 18 mA
Vg -1 .0 V
gm 8.5 mA jV

11- 40
ra 5.0 kD

leiISS UE 1 6U8 757-1
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TRIODE PENTODE

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

6U8

) 1322 21

?~~,mm
ap at

h
h ap

92 kp,93,S E E x
92 9t

E~ Eo
91 kt

~E ~E
91

L. LJat 9t

B9A Base
kp,93,S h h kt

ISSUE 1 6U8 757-3



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.

<0 2()) > > -> > [) > > >()) ? If) - 9 f If) 0 0 >0cry 6 c\J c\J riJ -<t>0> I -, I I I I I

0
If)
N

0
0
N

C

:8 >u
<0

.. Q 0<1l
::J - If).. II
<0 "" N

0 -J"C
ct

0
0

0
If)

s
0.
>0>
~N

.....0>

0

'< ~ Q If) 0
~g

)

)

ANODE AN D SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE )
VOLTAGE FOR PENTODE SECTION W ITH CONTROL-GRID VOLTAGE

AS PARAMETER
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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 220Mc/s.

6U8

9m )J 6U8 3 9 97 Co
m A/V) (kCl)

Tr iode sectio n

Vo" 150V

1050

8 40 16

63 12
)J

4 2 8

9 m Co

2 10 4

0 0 i.(L

0 5 10 15 Io(mA

MUT UA L CON DUCTAN CE, AM PLIFICATION FACTO R AN D AN ODE
IMPEDA NCE PLOTTED AGAIN ST ANODE CUR RENT FO R TRIODE SECTION

ISSUE 1 6U8 757-5



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.

gc 6US 4086 10
(mA/V) 192

(mA)
va~Vb; 250V I g i
Rg2 ; 70kO fjJA)
Rg(IMO

2'0 8 '0

191
gc

/ r-.

1/

1·5 0·0

10

1·0 4 '0
II

I 1/

I /
0 '5 2·0

I g2

O IV 0

0 2 4 Vosc (Vr.m .s)

\
J

J

PERFORMANCE CU RVES FOR USE AS A FREQUENCY CHA NGER
Va = Vh = 250V )

I@IISSUE 1 6U8 757·6



TRIODE PENTODE

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

6U8

9c 6 U8 40 88 10
(rnA/V) I 192I

I I
I '~+

(rn A)

d ' -1
Vo= Vb=20 0V 19,

-+ I I n Rn =45kO (fJAl
Rg,=' MO

-; ,

-!- ' -t
2·0 8'0

,
I I91

9c

,,5 I 6' 0

I
I

To

I-

',0 4·0

-

0 ·5 2<l
I

In I

I
i

I

0 0

0 2 4 Vosc (Vr.m.s.

PERFORM ANCE CURVES FOR USE AS A FREQUENCY CHANGE R
v « = v « = 200V
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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 220Mcls.

9c eU8 4089 I a
(mA/ V) 192T Tl I (mA)

Va-Vb=170V 191
R92=30kO <pAl
R91=IMO

2·0 8'0

191

i'I.

II
I' 9c

1·5 6'0

f7

I a

1·0 4·0

n

II
0' 5 2·0

192

o W 0

0 2 4 Va_dVr.m .s.)

)

)

PERFORMANCE CU RVES FOR USE AS A FREQU EN CY CH A N GER

Va = Vb = 170V )
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SPECIAL QUALITY DOUBLE T RI O DE

Special quality dauble 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 longperiods ofoperation under cut-off conditions.

6211

This data shou ld be read in conjunction with GENERAL NOTES ­
SPECIA L QUALITY VALVESwhich precede th is section of the handbook,
and the index numbers are used to ind icat e where reference s hou ld be

made to a specific note .

HEATER

Suitable for se r ies or paralle l o pe rat io n, a.c. o r d.c.

Th e heater is centre-tapped and the two sect io ns may be ope rated in series
or in parallel with one another.

Vh app lied between pins 4 and 5

Vii applied between pin 9 and
pins 4 and 5 connected toge th e r)

Series
Parallel

Series
12.6

150

Parallel
6.3 V

300 mA

The maximum var iati on of he ater current at Vb == 6.3V is ± 15mA.

In order to achieve a useful valve life with the heater in a series connec ted
cha in. the absolute ma ximum variation of heater current due to vo ltage
fluctuat ions and to lerances should be < ± 1. 5(:/~ .

pF
pF

mpF

mpF

pF

mpF

pF

Max.
3.0

3.1

550

470

1.1

60

2.8

COlIt '

Cout "

Cg '- " ­

* Ch-k

* Ca - g

*Cit1

CAPAC IT A N C ES ' (measured without an external shie ld)

Min. Av.
2.0 2.5

2.1 2.6

250 400

230 350

0.9

)

*Each section

CHARACTERISTICS3 (each section)

100

470

4.6

3.6

7.8

28

V

n
mA

mA/V

kD

MA RC H 1960 (1) Page 01



6211 SPECIA L QUALITY DOUBLE TR IODE

C H A RACTERIST IC RANGE VALUES FOR EQUI PMENT DESIG N

Initial End
Average range of Iife*

Anode Cu r re nt
at Va - k = 100V, Rk = 4700 4.6 3.6 to 5.6 mA
at Va = 150V, Vg = - 10V < 100 100 I~A

at Va = 85V, Vg(bl = 8SV
Rg = 425k O 16 12 to 20 7.2 mA

G rid current at Va = 100V,
V" = - 2V, Rg = 100kO < 0.2 1.0 flA

Mutual con ductance at
Va- c = 100 V, Rk = 4700 3.6 2.7 to 4.5 1.6 mA jV

INSULATION
Initial End
range of life*

Between heat e r and cathode measured at
VII - k = 180V (cat hode positi ve) Rum = 1.OMO

Leakage cu r rent < 15 30 (.LA
Be tween any tw o electrodes measured at 300V > 100 20 Mn.

*To allow for valve de terio ration du ri ng life , circu its sho uld be desig ned
to function wit h a valve in w hich one or mo re of th e charact e r ist ics have
changed t o the values stated.

LIM ITING VALUES' (abso lute rat ings) each section

Valll) max .
Va max.
pa max.

+ Vg max.
- Vg max.

t - vgI»k) max.
Ig max.

ti . ll'k) max.
Ik max.

ti1(1»1<) max.
Rg - k max. (fixe d bias)
VII - k max. (cathode positi ve)
VII- k max. (cath od e negati ve)
VIH (I»k) max. (cathode negati ve)
Tholh max.

t Maxim um d ura t ion = 1OILS. Du ty cycle = 1%.

600 V

200 V
1.5 W
1.0 V

100 V
200 V

2.0 mA
50 mA
14 rnA
75 mA

200 kn
180 V

90 V
180 V
120 DC

)

MA RCH 1960 (1) P a ge 02



SPECIAL QUALITY DOUBLE TRIODE

SHOCK AND VIBRATI ON

6211

)

The 6211 can wit hst and vib rat io ns of 2.Sg an d SOcjs fo r 96 hou rs and is
proof against impact acce le rations of ap proximately 300g .

O PERA TIN G NOTE

T he 6211 wi ll maintain its emi ssio n capabilities aft er lo ng periods of op e ra­
t io n un der cu t-o ff con di t ions but it is no t intended to be used in circ uits
critica l wi t h re gard to hum. micr o phon y or noise.

9

a' a"

k ' h hct h kU

h

k" g'

g" k'

B9A Bas~

All d imensions in mm

Th e bul b and base di mensio ns of t his valve are in accordance w it h B5448 ,
Sect ion B9A.

MA RC H 1960 (1) Page OJ
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SPECIAL QUALITY DOUBLE TRIODE 6211

)

I
6 2 11 I I

69 10 10I- - 1--"-
I I

(m A)
1- 1-- 1--

Each sect ion

I

Rk =0 n

~ 20

B I
r

~o

II

11
~

~/ 15

I I

I
II

II II

I I
10

I J

1/

/ II
~

II gl1/
5

/ II1- -

I

/
,,- /

"I-..... .......- ~ I

~ :-..- 0

Vg ( V ) -6 -4 - 2 0

AN O DE CURRENT PLOTTED AGAINST CO NTRO L-GRID VO LTAGE W IT H
ANODE VOLTAGE AS PARAMETER
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6211 SPECIA L QUALITY DOUBLE T RIODE
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6463SPECIAL QUALITY DOUBLE TRIODE

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

Th is data sho uld be read in conjuncti on w it h GE NERAL NOTES _
SPEC IAL Q UALITY VALVES w hich precede t his section of th e hand book.
and the index numbers ar e used to indicate where reference shou ld

be made to a specific note.

HEATER

Suitab le for pa rallel operat ion onl y, a.c. or d.c .
Th e heater is cent re· t apped and the two sect io ns may be operated in
ser ies or para lle l with o ne another.

Series

Parallel
VI!app lied between pins 4 and 5

Vb applied be t ween pin 9 and
pins 4 and 5 co nnected toge ther.

Series Parallel

12.6
300

6.3

600

V

mA

T he maxim um var iation of heat e r cur re nt at VI! = 6.3V is ±30mA

0.9

Max.
5.8 pF

3.9 pF

800 mpF

pF

6.0 pF

650 mpF

25 mpF
1.2 pF

4.8

350

Ca '- g '

Ca"'- g'"

Cout'"

CAPACITANCES ~ (measured w it ho ut an external shield)

Min. Av.

4.6 5.2

2.9 3.4

400 600

3.5

5.4

500

*Each se ct ion

C HA RA CTERISTICS3

ra

250 V

620 n
14.5 mA

5.2 mAjV

3.85 kn
20

MA RC H 1960 (1)
Page 01



6463 SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTIC RANGE VALU ES FOR EQ U IPME N T D ESIGN

Initial End
Average range of /ife*

Anode cur ren t
at Va = 100V , I ~ = 200lLA 29 > 24 17 mA

at Va = nov, Vg = -2V 21 14 to 28 10 mA

at Va = 200V, Vg = -1 5V < 1.0 1.0 mA

G rid cur rent
at v; = 120V, Vg = -2V,

Rg = 100kD < 0.2 1.0 fJ.A

Mutual con ductance
at Va- e = 250V, Rk = 620Q 5.2 3.9 to 6.5 mAjV

I N SU LA T I O N Initial End
range of life*

Between he ater and cathode measu red at
Vh - k = 200V (cat hode positive) Rlim = 1.0MD
Leakage cu rrent < 15 20 [LA
Bet ween any t wo electrodes measured at 300V > 100 20 MQ

*To allow for valve deteriorat io n d uring life , circuits sho uld be desig ned t o
funct ion with a valve in wh ich o ne or more of t he charact e risti c s have
changed to the va lues stated.

LIMITING VALUES~ (abso lute rati ngs) each sect io n

Va1h) max.
Va(pk) max.
v« max.
pa max.
pa'+pa' max.

+ Vg max.
t +Vg(pk) max.
-V~ max.

t -Vg(pk) max.
I. max.

t ig(Pkl max.
Ik max.
ik(Pk) max.
Rg- k max. (fixed bias)
Vh - k max. (cat hode posit ive)
Vh- I< max. (cat hode negat ive)
Vll- k(pk) max. (cathode negat ive)
T hulh max.

tMaximum du ration = 1OILs. Dut y cycle = 1%

660
660
330

4.4
7.7
1.5

25
85

350
5.5

110
31

350
500
200
100
200
180

V
V
V

W
W
V
V
V
V

mA
mA
mA
mA
kQ

V
V
V

°C

MARC H 1960 (1) Page 0 2



SPECIAL QUALITY DOUBLE TRIODE

SH O CK AND VI BRATION

6463

The 6463 ca n withstand vibrat ions of 2.5g and 25c/s fo r 96 ho urs and is proof
agai nst impact accelerations of app ro ximate ly 500g.

OPERATING NOTE

The 646 3 w ill maint a in its em issio n ca pabiliti es afte r lon g pe rio ds of op e ra ­
tion under cut-off cond it ions but is not int ended to be used in circuits
cr itical w it h regard to hum. microphony or nois e.

k' h h k ll

hct

gil

B9 A
Nova l base

A ll dimensi ons in m m

The bulb and base d imen sions of th is valve ar e in accordance wi th BS448,
Sec tion B9A.

M A RCH 1960 (1) Pa ge 03
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SPECIAL QUALITY DOUBLE TRIODE 6463

)

6 463 5607 10
(rnA)

I

Ea ch se ct ion

I I
Rk =0 0

I
40

6L

'~L
-- ;". ,
'--- - 2 1

;".0 f- "' f- 1--;".I
I I 0

0
I II '"

;".n: I--I g +- +-I
3 0

II
II I ;".

II II II
~jI I

I I I J II
II

I J
J II

II I 20

, II
II

II J I I

~ J I
II II

-"
II I :?j 10

I
II J J

I 1/ v.
v

1/ j
V V I)

V
I' 1..-

!-" l-" !.-" i.o' 0

Vg(V ) - 15 -10 -5 0

ANOD E CU RRENT PLOTTED AGAINST GRID VOLTAGE W ITH ANODE
VOLTA GE AS PARAMETER
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6463 SPECIA L QUALITY DOUBLE TRI ODE

<Xl ~ ?;
0 'l" :J'«) 'r
'" "I 0

a

'10"', 0
0

1-- c: I 'l"
0 ' .. I "I&";'!1--
" 1.9/ ,

I-~
~

lr .... "I 1 t>/, ..... I\.
1-- c ' .. r-.. ".2 1c;~

"1 "1--

" I.. 'J ...... ..... 1\
I-~ ..

' .. ......
I-r-

<Jl

s:
f- 11~;: r... I\. 0

1-1- U 1-1- 0
0 ' .. ~ <')

1-1- W ..,. .. ""'- I'

" I\.
<') l- I- 1\6' .... r--
o I ' i'o.. r...
'l" I l'- I\.to

Ff~
.... -' ;i"'o
1\9_ '. 1/ r-- r...

I ~ .. i,f" i'o..
I "'.... ..... I' 0

0
I\ t> _.... .... I " N

~. .... i' "i» ....' i"oo ...... I'-, ..... .....
I\~ .... V , .....

V "",, ' I ......
~.I -:: .... ~ I" 1"'-.... ....
~ r-

I;rrr. - ~ I r... "- 0
0

r--t-hC~' 6[ t- '_ .... r-- ....
- ~ .... .....

~ 1-1- ro-. .... i'o.. "I-I\ C 'h~ r"'-_ I -- i' "1- :-- I ;::::,~ r...
,... ....

:--

""" """i"oo

""" i"oo. 0

0 4 0 0 2 0

~5
<') N

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WI TH GRID
VOLTAGE AS PARAMETER

)

MARCH 1960 (1) Page C2



SPECIAL QUALITY DOUBLE TRIODE 6463
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