
SPECIAL QUALITY PENTODE 

Special quality dual control pentode for use in equipment 
where mechanical vibration and shocks are unavoidable 
and where statistically controlled major electrical 
characteristics are required. 

M8196 

This data should be read in conjunction with the GENERAL NOTES— 
SPECIAL QUALITY VALVES which precede this section of the handbook, 

and the index numbers are used to indicate where reference should be 

made to a specific note. 

HEATER 
Vil 

In 

MOUNTING POSITION 

CAPACITANCES? (measured with an external shiel..’ 

Ca—gl 

Cin 

Cout 

CHARACTERISTICS? 

8m(gl-a) 

Em(g3-a) 

Fa 

Vei(la = 100pA) 

Vea(la = 20pA) 

Rk 

ABSOLUTE MAXIMUM RATINGS: 

va(b) max. 

Va max, 

Vg3 max. 

—Vg3 max. 

Vgz(b) max. 

Vg2 max. 

Pa Max. 

Pg2 Max. 

Rgl—k max. 

Iy max. 

Vh—k max. 

Maximum acceleration (continuous operation) 
Maximum shock (short duration) 
Touip Max. 
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6.3 v 
175 mA 

Any 

<20 mpF 
42 pF 
3.2 pF 

120 120 v 
120 120 v 
-3.0 0 v 
3.5 54 mA 
4.8 35 mA 

-2.0 -2.0 \2 
2.0 3.2 mAV 

660 450 uA/vV 
— 150 kQ 
— <-7.5 v 
-10 <~15 \ 

0 0 Q 

400 \2 
200 \ 
30 \2 
55 \2 
310 \2 
155 \2 
165 W 

550 mwW 

40 MO« 
20 mA 

100 v 
2.5 g 

450 g 
165 °C 

Page D1



JANUARY 1963 Page D2 

T
E
S
T
 
C
O
N
D
I
T
I
O
N
S
 (

un
le
ss
 o
th
er
wi
se
 s
pe

ci
fi

ed
) 

v
h
 

V
a
 

V
g
s
 

v
n
 

™M
 

™M
 

™
 

™
 

63
 

12
0 

0 
12
0 

T
E
S
T
S
 

G
R
O
U
P
 
A
 

H
e
a
t
e
r
 c
u
r
r
e
n
t
 

He
at

er
-t

o-
ca

th
od

e 
le
ak
ag
e 
cu

rr
en

t 
V
p
-
x
 
=
 
+
1
0
0
V
 

Re
ve
rs
e 

gr
id

 c
ur
re
nt
, 

Rg
; 
=
 1
0
0
k
Q
 

A
n
o
d
e
 c
u
r
r
e
n
t
 

M
u
t
u
a
l
 c
o
n
d
u
c
t
a
n
c
e
 

Su
b-

gr
ou

p 
qu

al
it

y 
le

ve
ll

® 

In
op
er
at
iv
es
!®
 

G
R
O
U
P
 
B
 

In
su
la
ti
on
 

a-
re
st
, 
m
e
a
s
u
r
e
d
 
at
 =
3
0
0
V
 

g1
-r
es
t,
 m
e
a
s
u
r
e
d
 
at
 1
0
0
V
 

gs
-r

es
t,

 m
e
a
s
u
r
e
d
 a

t 
=
3
0
0
V
 

Vg
1 

R
y
 

™
 

©
 

-2
.0

 
0 

A
Q
L
S
 

(%
) 

{
 

0.
65

 

0.
65

 

0.
65

 

0.
65

 

0.
65
 

1.
0 

0.
4 

— o
 Y

o
k
 

A
 

0 In
di
vi
du
al
s®
 

Bo
ge

y®
 

17
5 

M
i
n
.
 

16
0 

10
0 

10
0 

10
0 

M
a
x
.
 

19
0 10
 0.
1 

Lo
t 
a
v
e
r
a
g
e
?
 

M
i
n
.
 

16
8 

M
a
x
.
 

18
2 

Lo
t 
s
t
a
n
d
a
r
d
 

de
vi
at
io
n8
 

M
a
x
.
 

48
7 

0.
8 

m
A
 

m
A
 

m
A
 

m
A
 

—
 

m
A
J
Y
 

0.
26
 
m
A
/
v
V
 

M
Q
 

M
Q
 

M
Q
 

M8196 SPECIAL QUALITY PENTODE



AUGUST 1960 (1) Page D3 

A
n
o
d
e
 c
u
r
r
e
n
t
 

Vg
1 
=
 -
3V

, 
Vg

3 
=
 -
1
0
V
 

Vg
1 
=
 =
3V

, 
Vg
3 
=
 -
6
V
 

Vg
1 
=
 -
8
V
 

Vg
1 
=
 -
6
V
 

S
c
r
e
e
n
-
g
r
i
d
 
c
u
r
r
e
n
t
 

C
h
a
n
g
e
 
in

 
m
u
t
u
a
l
 
c
o
n
d
u
c
t
a
n
c
e
,
 
Vi
, 
=
 
5
.
7
V
 

R
e
v
e
r
s
e
 g
ri

d 
c
u
r
r
e
n
t
 

V
i
 =
 7

.5
V,
 V
g
 =
 —
10
V,
 R
y
 =
 
1
0
0
k
Q
 

1R
.F
. 

no
is
e 

at
 
an
od
e,
 
V
g
 =
 
0V

, 
Ry
 =
 
20
00
, 

Vs
ig
 =
 1
5
m
V
,
 C
x
 =
 0
.2

uF
 

Vi
br
at
io
n,
 

2.
5g

 
mi
n.
 

pe
ak
 

ac
ce

le
ra

ti
on

, 
f 
=
 
50

c/
s,

 
R,
 =
 1
0
k
Q
 

Mu
tu
al
 c
on

du
ct

an
ce

 (
gs

-a
),

 V
gz

 =
 -
3
V
 

Mu
tu
al
 c
on

du
ct

an
ce

 (
gi
-a
),
 V
gz

 =
 -
5
V
 

Ca
pa
ci
ta
nc
es
® 

(s
hi
el
de
d)
. 
N
o
 a
pp

li
ed

 v
ol
ta
ge
s 

Ci
n 

Co
ut

 

C
a
-
g
l
 

L
o
w
 
p
r
e
s
s
u
r
e
 v
ol

ta
ge

 
b
r
e
a
k
d
o
w
n
 

Pr
es
su
re
 =
 
5
5
+
 5
m
m
 
H
g
 

Vo
lt

ag
e 
=
 
50

0V
, 

m.
s.

 
. 
N
o
 o
th
er
 a
pp
li
ed
 

vo
lt

ag
es

. 

Mi
cr

op
ho

ni
c 

no
is
e 

at
 
th
e 

an
od
e 

at
 
50
cs
, 

15
g¢

 
m
i
n
.
 

p
e
a
k
 

ac
ce

le
ra

ti
on

, 
V
a
m
y
 
=
 

Vg
am

y 
=
 
20
0V
, 

Ry
 =
 
10

0k
Q,

 
Rg

z 
=
 
5
0
0
k
,
 

Cg
2 
=
 
2u

F,
 

Vg
1 
=
 0

V,
 

Rk
 =
 1
kQ
, 

C
k
 
=
 
1
0
0
0
(
1
.
F
,
 
v
g
(
s
j
g
)
 
=
 
1
7
5
m
V
 

2
5
 

2
5
 

2
5
 

2.
5 

2.
5 

2
5
 

2.
5 

2
5
 

6.
5 

6.
5 

6.
5 

6.
5 

6.
5 

2
5
 

5.
0 

5.
0 

1.
5 

0.
35

 

0
7
 

3.
5 

2
6
 

20
0 

—
 

—
 

—
 

20
0 

-
 

—
 

—
 

5.
5 

—
 

—
 

—
 

15
 

-
 

—
 

—
 

1.
0 

—
 

—
 

—
 

15
0 

-
_
 

—
_
 

—
 

1.
05

 
—
 

—
 

—
 

1
7
 

—
 

—
 

—
 

45
 
-
 

—
 

34
 

-
 

—
 

—
 

20
 

-
 

—
 

1
T
h
e
 v
al
ve
 i

s 
ta

pp
ed

 w
it
h 
a 
sp

ec
if

ie
d 
h
a
m
m
e
r
 a
nd
 t
he
 o
ut

pu
t 
ob
se
rv
ed
 o
n 

a 
m
e
t
e
r
 o
f 
sp

ec
if

ie
d 
d
y
n
a
m
i
c
 r
es

po
ns

e.
 

A
 

uw
A 

m
A
 

/0
 

A
 

SPECIAL QUALITY PENTODE M8196



AUGUST 1960 (1) 

—— 

A Page D4 

T
E
S
T
S
 

A
Q
.
L
5
 

In
di

vi
du

al
s$

 

(
%
)
 

B
o
g
e
y
®
 

M
i
n
.
 

 M
ax

. 
G
R
O
U
P
 
C
 

Ba
se
 s
tr
ai
n 

te
st

!?
 

—
 

—
 

—
 

_
 

Gl
as

s 
st

ra
in

 t
es

t!
!B
, 
N
o
 a
pp

li
ed

 v
ol
ta
ge
s 

2.
5 

—
 

—
 

—
 

F
a
t
i
g
u
e
l
4
 

V
n
 =
 6

.3
Y.
 
N
o
 

ot
he
r 

vo
lt
ag
e 

ap
pl

ie
d.

 
2.

5g
 m
i
n
.
 p
e
a
k
 a
cc

el
er

at
io

n,
 f
ix

ed
 f
r
e
q
u
e
n
c
y
 

f 
=
 
25
¢/
s 

m
i
n
.
 
60

c/
s 

m
a
x
.
 
fo
r 
3
2
 
h
o
u
r
s
 
in

 
ea

ch
 o
f 

3 
mu

tu
al

ly
 p
er
pe
nd
ic
ul
ar
 p
la
ne
s.
 

P
o
s
t
 f
a
t
i
g
u
e
 t
es

ts
 

H
e
a
t
e
r
-
t
o
-
c
a
t
h
o
d
e
 
l
e
a
k
a
g
e
 c
u
r
r
e
n
t
 

V
a
x
 =
 
+
1
0
0
V
 

—
 

—
 

—
 

30
 

Mu
tu
al
 c
on
du
ct
an
ce
 

—
 

—
 

2.
2 

—_
 

R
e
v
e
r
s
e
 g
ri

d 
c
u
r
r
e
n
t
,
 
Rg

1 
=
 
1
0
0
k
Q
2
 

—
 

—
 

0 
0.
4 

Vi
br
at
io
n 

as
 i

n 
g
r
o
u
p
 B
 

—
 

—
 

—
 

30
0 

Su
b-
gr
ou
p 

qu
al

it
y 

le
ve
ll
® 

6.
5 

—
 

—
 

—
 

Sh
oc
k1
3s
 

V
h
-
x
 

=
 
1
0
0
V
,
 
N
o
 

o
t
h
e
r
 

ap
pl

ie
d 

vo
lt

ag
es

, 
50
0g
. 

Po
st
 s
h
o
c
k
 t
es
ts
 

H
e
a
t
e
r
-
t
o
-
c
a
t
h
o
d
e
 l
e
a
k
a
g
e
 c
u
r
r
e
n
t
 

V
i
-
k
 =
 
+
1
0
0
V
 

—
 

—
 

—
 

3
0
 

Mu
tu
al
 c
on
du
ct
an
ce
 

-
 

-
 

2.
2 

—_
 

Re
ve
rs
e 

gr
id

 c
ur
re
nt
, 

Rg
; 
=
 1
0
0
k
Q
 

—
 

-
 

0 
0
4
 

Vi
br
at
io
n 

as
 i

n 
g
r
o
u
p
 B
 

—
_
 

—
_
 

—
 

30
0 

Lo
t 
av

er
ag

e?
 

M
i
n
.
 

M
a
x
.
 

Lo
t 
s
t
a
n
d
a
r
d
 

de
vi
at
io
n8
 

M
a
x
.
 

mA
/J

vY
 

w
A
 

m
v
Y
 

m
A
/
v
V
 

m
V
Y
 

M8196 SPECIAL QUALITY PENTODE



AUGUST 1960 (1) Page DS 

G
R
O
U
P
 
D
 

H
e
a
t
e
r
 
cy
cl
in
g 

li
fe

 
te

st
 

Vi
u 
=
 
7
.
5
V
 1

 
m
i
n
u
t
e
 o
n
 4
 m
i
n
u
t
e
s
 o

ff
 

Vh
-x
 =
 1

35
V.
 N
o
 o
th
er
 a
pp
li
ed
 v

ol
ta
ge
s 

H
e
a
t
e
r
 c
yc
li
ng
 
li

fe
 
te

st
 
e
n
d
 
po

in
t 

H
e
a
t
e
r
 t
o 
c
a
t
h
o
d
e
 
l
e
a
k
a
g
e
 c
u
r
r
e
n
t
 

St
ab
il
it
y 

li
fe

 
te
st
l4
 

R
u
n
n
i
n
g
 

co
nd

it
io

ns
. 

Rg
1 
=
 
10
0k
Q,
 

Rk
 =
 1

30
Q,
 V
i_
¢ 
=
 1

80
V,

 V
ga
_o
 =
 1

25
V,

 
V
g
l
—
e
 
=
0
V
,
 
V
p
x
 
=
 
1
3
5
V
,
 

T
a
m
b
v
i
e
n
t
 
=
 

R
o
o
m
 t
e
m
p
e
r
a
t
u
r
e
.
 

St
ab

il
it

y 
li

fe
 
te

st
 
e
n
d
 
p
o
i
n
t
s
 

C
h
a
n
g
e
 i

n 
mu
tu
al

 c
on
du
ct
an
ce
 a
f
t
e
r
 1 
h
o
u
r
 

1.
0 

—
 

—
 

10
 

—
 

—
 

—
 

I
n
t
e
r
m
i
t
t
e
n
t
 
li

fe
 
te

st
 

R
u
n
n
i
n
g
 

co
nd

it
io

ns
. 

Rg
1 
=
 
10
0k
Q,
 

=
 1

30
Q,
 V
a-
e 
=
 
18
0V
, 

Vg
a_
e 
=
 1

25
V,

 
V
g
1
4
3
 
=
 
O
V
,
 
V
h
c
k
 
=
 
1
3
5
V
,
 
T
b
u
l
b
 
m
i
n
.
 
=
 

16
5°
C.
 

A
Q
L
5
 

Mi
n.

 
M
a
x
.
 

In
te

rm
it

te
nt

 l
if
e 

te
st

 e
nd
 p

oi
nt

s 
(%
) 

In
op
er
at
iv
es
® 

..
 

..
 

.
 

.
 

..
 

..
 

..
 

..
 

1(
5)
88
 I

}:
ou

rs
 

-
 

_
 

-
 

ou
rs

 
-
 

—
 

—
 

50
0 
ho
ur
s 

4
0
 

16
0 

19
0 

He
at
er
 c
ur

re
nt

 
..
 

..
 

..
 

..
 

..
 

..
 

..
 

..
 

1
1
0
0
0
 h
ou
rs
 

6
5
 

16
0 

19
0 

H
e
a
t
e
r
-
t
o
-
c
a
t
h
o
d
e
 
l
e
a
k
a
g
e
 c
u
r
r
e
n
t
 V
.
 =
 
+
1
0
0
V
 

..
 

..
 

f
fl
s
)
g
g
 E
g
:
:
:
 

64
(5

J 

. 
50

0 
ho
ur
s 

4.
0 

0 
Re

ve
rs

e 
gr

id
 c

ur
re

nt
, 

Rg
p 
=
 1
0
0
k
Q
 
..
 

..
 

..
 

..
 

..
 

10
00
 h
ou
rs
 

6
5
 

0 
0.

1 

50
0 
ho
ur
s 

4.
0 

—
 

1
0
0
0
 h
ou
rs
 

6.
5 

—
 

C
h
a
n
g
e
 i

n 
m
u
t
u
a
l
 c
o
n
d
u
c
t
a
n
c
e
,
 V

i,
 
=
 
5
.
7
V
 

..
 

..
 

..
 

5
0
0
 h
o
u
r
s
 

6.
5 

—
 

In
su
la
ti
on
 a

s 
in
 g
r
o
u
p
 B
 

..
 

..
 

..
 

..
 

50
0 
ho
ur
s 

6
5
 

50
 

A
v
e
r
a
g
e
 c
h
a
n
g
e
 i

n 
m
u
t
u
a
l
 
c
o
n
d
u
c
t
a
n
c
e
 

..
 

..
 

..
 

..
 

5
0
0
 h
o
u
r
s
 

—
 

] 
50
0 

h 
1
0
—
 

-
 

Su
b-
gr
ou
p 

qu
al

it
y 

le
ve

ll
® 

..
 

..
 

..
 

..
 

..
 

..
 

{
1
0
0
0
 h
:fl
::
 

15
 

C
h
a
n
g
e
 i

n 
mu
tu
al
 c
on
du
ct
an
ce
 (

in
di
vi
du
al
s)
 

..
 

..
 

..
 

SPECIAL QUALITY PENTODE M8196



M8196 SPECIAL QUALITY PENTODE 

a 

h 

h [e] a 
o o 

a3 
al 92 ko o) gp 

o O 
- gl 93 

kh h B7G Base 

3
8
m
m
 
m
o
x
—
j
 

|
 

-
 

2 

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

Section B7G. 

() 
[Mullard] 
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