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KB 2

KB 2 Indirectly—lleated double-diode

The KB 2 is an indirectly-heated double-diode valve for battery
receivers. The current consumption is very low indeed, being only
ahout 95 mA on 2 V.

As the cathode is indirectly heated, sets in which this valve is used
may be equipped with delayed automatic gain control; the delay
may be regulated as desired by applving a positive potential from
the H. T. battery to the cathode. The KB 2 can be employed as a 22246
detector preceding a stage of A.F. amplification using a valve such Tie. 1

as the KI 4, or a driver, e.g. the KC 3, or it can be coupled directly Dimensions in mm.
to a pentode output valve.

The strong signals which in the latter case would inevitably occur
on the KB 2 can be quite easily handled by this diode.

The capacitance between the two diodes has been kept as low as
possible, as this is of importance when the second anode is used for
the delayed A.G.C., and is accordingly connected to the primary
side of the preceding band-pass filter. The characteristics of the D.C.
voltage gain (A V) across the load resistor as a function of the
unmodulated R.F. signal, as well as that of the A.F. voltage (Vr)

across the resistor of 0.5 megohm as plotted against the 30 %, m-f 4
modulated R.F. voltage on one of the diodes, are identical with

those relating to the EB 4, to which reference may be made for d2
details

HEATER RATINGS ng_
Heating: indirect by battery, para,llel supply.

Heater voltage . . . . . .. .. .. T;=20V Fig, 2 ;
Heater current . . . . s e o Iy 0,095 A ‘{,ﬁ‘;;‘f:g‘;ﬁ“jng

hase connections.

CAPACITANCES

Carge << 0.25 upF
Crar = 2.1 pull
Craz = 17 puF

MAXIMUM RATINGS

Voltage on diode (peak value). . . . . . . . Ty = V4 = max. 125 V
Diode current . . . . oo oo 1y = 1y = max. 0.5 mA
Voltage between heatel and ca,thode co v v Fpo= max. 50 V

External resistance between heater and cathode .« . Rpg == max. 20,000 ohms
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KBC 1

KBC 1 Double-diode triode

The KBC 1 is a directly-heated double-diode triode. This combina-
tion of triode with two diodes promotes a considerable saving in
filament current, this being a matter of some importance in battery
receivers.

This valve can be employed to advantage in ““straight” circuits or
in superheterodyne receivers; the triode unit may be used also as a
driver in conjunction with the Class B output amplifier KDD 1, or
as pre-amplifier for the output pentode KL 4.

The diode located at the negative end of the filament should be used
as detector and the other diode, at the positive end, for the delayed 1
A.G.C. In Fig. 2, the diode situated at the end of the filament marked 22247
f1 is shown as d; and the other, at the extremity f,, as d,. If the Dinen 5’“1’;"\ li“ -
filament extremity f, is positive, diode d, is employed as detector; S
otherwise weak signals are not properly rectified. The loading resistor
on the diode should preferably be connected to the positive, not
to the negative, end of the filament, as this gives a better detection
characteristic.

The second diode is approximately 2 V negative with respect to
the positive extremity of the filament, thus providing a similar
amount of delay voltage; if a greater delay is desired, this can he
obtained by the use of a special circuit (see Chapter XXV). The
diode unit is separated from the triode section by a screen, which
effectively prevents any coupling between the two.

max112

FILAMENT RATINGS
Heating: direct, by battery, parallel supply.

Filament voltage. . . . . . TE=2YV
Filament current. . . . . . . . . . . Iy =0.115A Yig. 2
Arrangement  of
cleetrodes  aud
CAPACITANCES hase connectious
Diode section: Cy = 2.7 uuF  Triode section: Clyy = 3.1 uul
'tz =25  uuF Cy = 6.5 pulf
Caas < 0.5 uplF Cy == 3.0 pulP

Cay < 0.003 uuF
Caay << 0.003 puF

STATIC DATA OF THE TRIODE SECTION

Anode voltage . . . . . . . .. ... oL Ve =9 135 V
srid bias. . . . . ..o L0000 L0 L Fy o= 34 —-—4.5 v
Anode current . . . . . . . . ... ... ... I =1 2.5 mA
Amplification factor. . . . . . .. . ... ... =16 16
Mutual conductance. . . . . e e e e S = 0.7 1 mA/V

Internal resistance . . . . . e Ri = 23,000 16,000 ohms
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KBC 1

MAXIMUM RATINGS

Triode section:

Diode section:

Voltage on diode (peak value) .

Diode current. . e

Diode voltage at diode current
start .

== max. 150 V
= max. 0.6 W
= max. 6 mA

Voly = + 0.3 4A) = max. —0.2V

V(h = th:z
1(11 = 1(12

== max. 3 Mohms

= max. 125 V
= max. 0.2 mA

(Igy = + 0.3 uA) Ty == max. —0.4 V

When the triode section is to be employed as a resistance-coupled A.F. amplifier.
the necessary data may be obtained from the following table:

TABLE
KBC 1 used as a resistance-coupled A.F. amplifier
Battery | Coupling Anode Grid Output Distor- Stage
voltage resistor current bias voltage tion gain
Va R, Iy V,r; Vo d E’_
(V) (M ohm) (mA) (V) (Ves) (9%) v,
. = 5 0.7
135 0.2 0.35 —2.0 g 1.9 12.5
3 0.8
g 2 . —2.
90 0. 0.19 2.0 5 1.3 11
. 5 0.7
135 0.1 0.69 —2.0 g 1.9 12
\ 3 0.8
—2.
90 0.1 0.36 0 5 1.3 11
ax = 25 _a 5 0.8
135 0.05 1.25 .0 s 1.3 11
90 0.05 0.60 —20 3 1.0 10
5 1.6
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Fig. 4
Anode current of the triode section of the KBC 1 as a function of the
anode voltage with grid bias as parameter.
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KC 1

KC 1 Triode

This triode is useful as an AF. amplifier valve,
anode-bend detector, or oscillator in battery recei-
vers. Its use as a grid detector is not recommended,
g since the maximum alternating output voltage is
then usually insufticient for the output stage. In the
cage of A.F. amplification, care must be taken that

o

_maxSd

f £ the A.F. gain following the grid of this valve is not
. made too great, as this is liable to set up microphony. !
23218
((\ % Fig. 1
— -4 Dimensions in mm.
g D
7 3 FILAMENT RATINGS
Tig. 2

Arrangement of Filament voltage.

cleetrodes and
hase connections, Filament current.

CAPACITANCES
Cyy = 3.5 puulF
(1 = 2.0 wuF
Cy = 3.0 uuk

STATIC DATA
Anode voltage

Ve = 90V 136 V
Anode current

I, =03 mA 1.2 mA
Grid bias

V, = —13V —15V

Internal resistance

R; = 60,000 chms
Amplification factor

no = 25 25

40,000 ohms

MAXIMUM RATINGS

Ve = max. 150 V
Wa = max. 0.5 W

Iy == max. 4 mA
Vo, = -+ 03 pA) = max, —0.2 V
Ryr = max. 3 M ohms
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Heating: direct by hattery pa.rallel suppl\
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Anode current as a function of the grid bias, with

Va =90V and 135V,



TFige. 4
Anode current as a function of the anode voltage with grid e as
paranieter,

TABLE
KC 1 used as a resistance-coupled A.F. amplitier
For an alternating TFor an alternating
output voltage output voltage
. . of 7 Veff of 10 Veif
Battery Coupling Anode trid
voltage resistor current bias Gain | Distortion (iain Distortion
) Ra Ia ¥y Yo_ dtot Yo dtot
(V) (megohms) (mA) (V) Vi (%) 1 %
90 0.32 0.08 —1.5 14.6 2.7 —- —
90 0.32 0.13 —0.75 16.7 1.6 — —
135 0.32 0.18 —1.5 — — 19 1.0
135 0.32 0.23 —0.75 — — 20 0.8
90 0.2 0.11 —1.5 14.3 4 — —
90 0.2 0.17 —0.75 16.2 1.5 — e
135 0.2 0.26 —1.5 — — 18 1.0
135 0.2 0.32 —0.75 — — 18.5 0.8
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KC 3

KC 5 Triode

] This triode is a driver valve for (lass B output  max43
stages in which the grid of the output valve passes r_ T
a certain amount of cwrrent. In view of the high |
4 power required for the excitation of a Class B 1
output cireuit in which grid current flows, the fila- &
ment consumption is on the high side. §
P The KC 3 should be employed only in conjunction
with the Class B output valve KDD 1, using a
driver transformer having a ratio of 2 : (1 + 1). 2”4'5‘
The sensitivity of the combination of KC 3 and Fig. 1
VD KDD 1 valves is so high that the KF 4, connected Pimensions in mm
=g <a as A.F. amplifier or detector, may precede it only
i g % when operating below its maximum amplification;
1 g otherwise the receiver hecomes microphonie.
S0
Tig. 2
Arrangement of
bise conneetions, FILAMENT RATINGS
Heating: direct by battery parallel supply.
Fllamont voltage. . . . e Fr=20V
Filament current . . . . oo oo o Iy =021 A
CAPACITANCES
Cuy == max. 6.3 yyF
STATIC DATA
Anode voltage Vo = 90 135V
Grid bias. o= —1.6 —28YV
Anode current I, =2 3 mA
Mutual conductance . S =22 2.5 mA/NV
Internal resistance = 14,000 12,000 ohms
Amplification factor . woo= 23 25

MAXIMUM RATINGS

T s MAax.,
(1% = max.
1y L= IMAxX.
Vo, = 403 1) = max.
Rys s:omax. 3

150 V
1w

7 mA
—04 V

M ohms
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KG 4

KC 4 Triode

The triode KC' 4 can be used either as oscillator valve for the
frequeney-changer KH 1, or as A.T. amplifier. In the last-mentioned
case the total AF. gain, as from the grid of the valve. should not
be too high, as this may result in microphony.

FILAMENT RATINGS

Heating: direct by battery; parallel supply.

Filament voltage. . . . . . . .. .. ... ... =20V
Filament current. . . . . . . . . . . . ... .. Jf=01A i, 1

Dimensions in mumn

CAPACITANCES
Cuy = 2.9 puul?
Cyr == 2.1 upl
Cof — 5 puld

STATIC DATA

Anode voltage 'y == 90 135 V
Grid bias Fy= —15 —15V
Ancde current I, = 0.5 2.2 mA
Amplification factor g = 30 30
Internal resistance R; = 37,500 21,500 ohms
Mutual conductance S == 0.8 1.4 mA/V
latmA)
(R 5
I
27797
A-re
Fig. 2
Arrangement of
clectrodes and
base connections
3
N
8,
»
yi 2
/
/ A A
i
-~
4
2
- i 0
7 v -6 -5 -4 -3 -2 -1 0
22798
Fig. 3

Anode current as a function of the grid
bias, with Fa = 00 and 135 V.
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OPERATING DATA: KC 4 used as

KC

resistance-coupled A.F. amplifier

Battery Coup- Grid Anode Stage F(i Ij'nllve 14‘(;1(‘]:7 azlve Fo]l; I:‘nlvu
voltage rcls}irslfor bias current gain Ta— Vb Ve — Vb Va =75
124 Vg Ia _E’, Vo dtot Vo dtot Vo dtot
{V) (M ohms) (V) {mA) i (Vetf) (%) (Veff) (% (Vetf) {%)
135 0.2 —1.5 0.32 21.5 42 1 <1 8 1.2 5 <1
90 0.2 —1.5 0.15 18.5 3 1.5 5 2.3 3.3 1
135 0.1 —1.5 0.52 20 42 | <1 8 1.3 5 <1
90 0.1 —1.5 0.23 16.5 3 1.7 5 2.9 3.3 1.1
135 0.05 1 —1.5 0.8 17.5 42 | <1 8 1.6 5 <1
a0 005 | —1.56 0.32 13.5 ; 2.8 5 4 3.3 1.5
MAXIMUM RATINGS
Anode voltage ¥, -= max. 150 V
Anode dissipation . W, - max. 0.5 W
Cathode current. I, - max. 5 mA

Grid voltage at grid current start .

&imA

(Ly = + 0.3 pA) Ty - max. —02 V
External resistance between grid and filament . .

Ryr - max 3 M ohms

27800
10
75 b 4-2v
IV HH
41 T
A
e MR
50 AT
e i /7/ TIT
ol I o
; H] 1
i - - |REY
Ak . H-sv HH
A A
2 L
73 at -6vV1H
HA - A DA H+
: ss 7V 3
1] 1 11T
o= ] ! T et o
o 50 100 150 200 250 i 300

Fig. 4
Anode current as a function of the anode voltage for various values

of grid bias.

Tig. 5
Theoretical diagram of circuit employing resis-

tance-coupled awmplification and illustrating

27451 the symbols used in the data.
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KCH 1

KCH 1 Triode-hexode

The KCH 1 is a frequency-changer for battery superheterodyne
reccivers. It consists of a combination of hexode for mixing the
input signal with the signal generated by the oscillator, and a
triode for use as the latter.

Every effort has been made in the development of this valve to
attain the highest possible conversion conductance, with a low
filament current consumption. The main object was to produce
a mixer valve for battery receivers that would give a reliable
performance on short waves and also permit of automatic gain
control on that wave range, with a minimum of interference due
to frequency drift and so on.

Because of the rapid control required in battery reccivers, great

L1494
care has been taken to ensure good characteristics from the aspect Tig. 1
of cross-modulation. A variation in the grid bias of from —0.5 to Dimensions in nnn.

—17 V, with an anode potential of 135 V and “‘sliding” screen vol-
tage, is sufficient to reduce the conversion conductance to onc-
hundredth.Without control the conversion conductance is 325 uA/V.
The screen-grid voltage of the hexode section of the KCH 1 may
be arranged s0 as to he self-adjusting; this saves the current that
would otherwise pass
Iwiwa; through the potential
R oo divider and operates
the valve as economic-
ally as possible. On a
: 4 hattery voltage of 135
V, with a resistor of
67,000 ohms in series
with the screen, the
total load on the anode
’ battery is only 5 mA.
Jl/ With a fixed screen
/ potential, control of
A Af-Lro0  the conversion con-
= Favaral ductance is consider- ¥ig, 2
ably more rapid, but Arrangenent of
the eross-lpodulation bu"sl:“g‘l’l‘;iit?:l‘:&
characteristics are not
so favourable.
Further, when the valve is operated on a
fixed screen voltage the internal resistance
during the control period, even on a low
battery voltage, increases rapidly, whereas
if a screen series resistor is used the inter-
L ! nal resistance commences to decrease. This
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40 -35 u,MJO 25 -20 -5 rara is explained by the fact that the screen vol-

Fig. 3 tage, when self-adjusting, closely approaches

Anode current of the hexode unit as a funetion the same value as the anode voltage when
of the grid bias, with the screen-grid voltage as . . . .

parameter. The broken lines show the anode control is applied ; due to secondary ewmission

current in the case of the ('Qnt.rolled valve, with the internal resistance dl‘OI)S, until the anode

the screen fed from the 135 V battery through .
@ resistor of 67.000 ohms. voltage has decrcased so far in response to
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KCH 1

the control that the internal resistance agaimn rises. The curve relating to the internal
resistance of the valve when under control, as a function of the grid bias, shows a
decrease at —5 V. At V, = 135 V and R,,, = 67,000 chms, the internal resistance
diminishes to 0.5 megohm, whilst on Vg = 90 V and V,,, = 29,000 ohms the
minimum is 0.1 megohm. Although a value of 0.5 megohm is still quite serviceable,
0.1 megohm must be regarded as too low, as the selectivity of the associated I.F.
circuit is then reduced too much. On a low battery voltage, therefore, a fixed screen
voltage will normally be preferred, or alternatively, potential-divider feed; the latter
need take only a very small amount of current, viz. 0.5—1 mA.

Much attention has been given to the oscillator section of this valve to ensure reliable
oscillation when the valve ig to be used in conjunction with ordinary standard coils
and circuits. Every effort has also been made to procure the highest possible conduct-
ance in the triode section at the threshold of oscillation; this is 1.3 mA/V at an anode
potential of 70 V, and constant oscillation is thus guaranteed.

SeludN) ScuAV) Ri(Mn)
i 7 E 1000 500 194{ % L 5
- ] Va o135V
[ g B ishonn
Rga= 2500042 ] 93=
I L3 280u4 A /,7 400 Yor = -05¥ ¢
T ;’00 |
E fifliniarne ) Vosc(Verr]
g / I 300 3 30
5 { u .
r . i 7
4
L | i E miny
3 Rg2,4< 6/'?00 X7} E 200 , : : 2 20
3 ] 1 7 Lo R
r 1 BEEBE - LAV ose -]
g TR a e
: I/ T - AT e
: f 10071 r 0
! L :
s 4 i
Y, / g g
. ? SYYUR E ] u
i NS SN ] B
xg/“‘/52/‘“’1 S |
SN AY SV Y i 81 Ns ) f 0 it L aa
~0 ~35 -30 =25 =20 -15 -0 -5 [/ g 300 <00 600 faluA)
Wy} 31475 478
Fig. 4 Fig. 5
Conversion conductance as a function of the Conversion conductance Se, internal resist-
grid bias, with the screen voltage as parameter. ance Ii and effective oscillator voltage Vose
The broken line refers to the conductance when as functions of the oscillator-grid current Ig,
control is applied to the valve, with the screen (grid leak of oscillator, Rg; = 25,000 ohms), at
fed from the 135 V battery through a resistor Va = 135 V and a fixed screen voltage of 55 V.,
of 67,000 ohms.
FILAMENT RATINGS
Heating: direct by battery; paml]el supplv
I‘llament voltage . . . . A Y AU
Filament current . . . . . . . . . . . . . ... ... [ =0I8A
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KCH 1

CAPACITANCES

a. Hexode section. bh. Triode section.
Copp =T uul Cyr = 13.5 uulF
Co =16 uuF Cof = 3.6 pul
Cugr < 0.05 ppF Cyy = 3.5 up¥

OPERATING DATA: Hexode section
a) FIXED SCREEN-GRID VOLTAGL

Between hexode and triode.
Cyrpm < 0.4 puF

Anode voltage Ve = 90 V 135 ¥
Sereen-grid
voltage. Vo = 55 V 55 V
QUrid leak. Ryy = 25,000 ohms 25,000 ohms
Oscillator-grid
current. 1y, = 280 pA 280 pA
R . . - T ——— mim—— T—
Grid bias. ¥y = —051) —83 —953% —0.57) 87 —0.53)
Anode current I, = 1mA — — lmA — —
Screen current Ly gy = 1.2 mA — — 1.2mA  — —
Conversion
conductance S, = 320 3 1 325 3 1 AV
Internal
resistance R, = 07 Ted =5 1.5 > 10 > 10 M ohms
ScluAV) RMO) ScluAN) RilM)
500 1T { 23 500 TR T 5
!
Va - 90V Vb =135V
V2,4 55V Ru2,41 670000
R322500011 ] Rg3= 250000
400 Wrw-05V 4 2 400 Vor « =05V 4
TIIITTE T
i ’ :
i f
T j I
aEE Tt E==ar Vosc{Verr) B = % Vosc{Verr)
300 - d 15 30 300 ; 3 30
W u
i
i . y ]
i 1] t
7 T -1/ T
200 T 2 20049 + T 2 20
i =t
Vese 11 mEyEag =TT
TR I 1 T
: » 1 7 7
- T} 4] iy i aaRus T
004 T g5 10 o0l - 4 1 0
o = l : _+ -] 417 T T
e | R i
Hf i - Wi 2 %
| A T
o ‘ wim
i [ T P
EEees gEaes |
0 I o 0 '0 ”ﬂ/\‘ ) T 00
0 600 Ig3luAl o 200 400 600 Ips(pA)
31477 1519
Tig. 6 Kig. 7

Conversion conductance Se, internal resistance
Ri and effective oscillator voltage Fose as
functions of the oscillator-grid current Ty
(oscillator grid leak Ry, = 25,000 ohms), with
Va = 90 V and fixed screen voltage of 55 V.

200

Conversion conductance Se, internal resistance

Ri and effective oscillator voltage Vosc as funce-

tions of the oscillator-grid current Iy, (oscillatcr

urid leak Rg, = 25,000 ohms), with ¥a = 135V

and sereen fed from 135 V battery through a
resistor of 67,000 ohms.



KCH 1

b) WITH SCREEN SERIES RESISTOR

Anode voltage . ¥V, = 9 V 135 V
Sereen series
registor. . . . Ry, = 29,000 ohms 67,000 ohms
Grid leak. . . . Ry = 25,000 ohms 25,000 ohms
Ogcillator grid
current. . . . I, == 280 pA 280 puA
. . "~ 16 o '-‘h;- - r 2 7 3y
Grid bias. . . . V; = —0.51) —123) —159%) —0.51) —177) —20V?3)
Screen-grid
voltage. . . . Fypoy = 55 e 90 55 — 135 V
Anode current . I, = — — 1 — — mA
Screen-grid
current. . . . Jp,= 1.2 — - 1.2 — — mA
Conversion
conductance S, = 320 3 1 325 3 1 pA/v
Internal
resistance . . R; = 0.7 >0.9 =1 15% >1 > 15M ohms
For footnotes see next page.
SclpA) RiM) 31476
500 ez T 25 Vi{mVett) T ROTT T3
1000 H
b =90V %
s
g3 = 25000 £)
400 Vyra-05V 2 100
P e i i £ 6, Vosc(Verr) 10}
300 : ! 15 30 fsds
1 1
T T
f I
-~ Ri
200 < 1 20
B S EREESRRRNAZaSs,
IR N W LT L JAVese T T
=
/ i}
Petann: -
— == A - !
100 I /7”‘77 + a5 10
. L -t 134
pPagan
i
I RN
S/ 1
[ I 00 5
a 200 400 600 K3uA) 1.,/,, ) Tya it Ju) Sl
31521 of 1 10 10 Ri(MO) 100
Fig. & Fig. 9
Conversion conductance Se, internal resistance With 135 V anode voltage and fixed screen
Riand effective oscillator voltage Fosc as func- voltage 55 V;
tions of the oscillator-grid current Iy, (oscillator Upper dingram. Alternating grid voltage of
arid leak Rg, = 25,000 ohms), with ¥a = 00 V interfering signal (effective value) as a function
and screen fed from 90 V battery through = of the conversion conductance, with 1 9% cross-
resistor of 20,000 ohms. modulation.

Lower diagram. Conversion conductance Se,

anode current fa, screen current Iy, 4+ Ig, and

internal resistance Ri as functions of the grid
bias Vgy.
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KCH 1

¢) SCREEN FED FROM A POTENTIAL DIVIDER

Anode voltage . F, = 90 Vv 90 VvV
Potential divider

resistor. . . . R,%) = 16,000 ohms 22,000 ohms
Potential divider

resistor. . . . R,;%) = 55,000 ohms 110,000 ohms
Potentiometer

current. . . . I, = 1 mA 0.5 mA
Grid leak. . . . Ry = 25,000 ohms 25,000 ohms
Oscillator-grid

current. . . . I3 = 280 uA 280 pA

e ——m— - e —— e ——

Grid bias. . . . ¥V, = —051) —9.57%) —I11 V3) —0. 51) —10%) —123)V
Screen-grid

voltage. . . . Ty, = 55 — 0V 55 —_ BY
Anode current . I, = 1 — — mA 1 — —- mA
Screen current . g4 = 1.2 — —mA 1.2 — — mA
Conversion

conductance . S, = 320 3 1 325 3 1 uA/NV
Internal

resistance . . R; = 0.7 > 2 >3 0.7 > 1.5 > 2.5 M ohms

1) Without control

) Conversion conductance controlled to 1 : 100

%) Limit of control

4) With a grid bias of -5 V the internal resistance is approx. 0.1 megohm
%) With n grid bias of —6 V the internal resistance is approx. 0.4 megohm
¢) See circuit diagram, Iig. 16.

OPERATING DATA: triode section used as oscillator

Anode voltage . . . . . . . . .. ... Vo= 170 - —V
Battery voltage. . . . . . . . . . ... = — 90 135 V
Anode series resistor . . ... By = — 22,000 22,000 ohms
Anode current with [, = 280 ,uA zmd

Ry = 25,000 ohms . . . S 3 2 3 mA
Anode current (Vy, =0, I, = 0) A P L — — mA
Mutual conductance at threshold of

oscillation (Vg =0, I, =0) . . . S, = 13 1.1 1.3 mA/V
Amplification factor, with V, =0, I, = 0 o= 28 28 28

MAXIMUM RATINGS: Hexode section

Anode voltage e e e i e e e Fy = max. 135V
Anode dissipation . . . . ... Wy = max. 15 W
Screen-grid voltage thhout control on the

valve (Ig =1 mA) .. R .o+ Vo, = max. 60 V
Screen voltage, valve under control

Iy < 02 mA) e e e e .o . Vgay = max. 135 V
Screen-grid dissipation. e e e e e e oo Wy = max. 1 W
Cathode current . . . . N = max. 8 mA
External resistance between control gnd and

cathode . . . . . . . .. Ry = max. 3 M ohmns
Grid voltage at grid current start ([y1 = + 0. ‘3 /tA) Vyy = max. —0.2V
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MAXIMUM RATINGS: Triode section

Anode voltage .
Anode dissipation .

Grid voltage at grid current stalt (l,, = 4 0 3 ,uA) V, =
External resistance between grid and cathode .

APPLICATIONS

KCH 1

P = max. 80 V

Wy = max. 0.5 W
max, — 0.2 V

R,,,; = max. 50,000 ohms

A few further remarks may be added to the above. In order to limit frequency drift
as much as possible, the oscillator circuit should be connected to the anode of the
triode unit of the KCH 1; the reaction coil is therefore connected to the grid. At
a wavelength of 15 metres, the drift will then be 3 ke/s with a grid voltage variation
of from —2 to —15 V, which means that this valve is quite suitable for automatic
gain control in the short-wave range. For the medium and long waves, the “bottom”
end of the reaction coil should he connected to the “top” of the padding capacitor;
the inductive coupling will then be assisted by the capacitive reaction through the

Upper diagram. Alternating grid voltage of the
interfering signal (effective value) as a function
of the conversion conductance, with 1 % cross-
modulation.
Lower diagram. Conversion conductance Se,
anode current Ia, screen-grid current Ig, - Iy,
and internal resistance Ri, as functions of the
grid bias Vyg,.
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P
tooo—_ 11! 1000 L
7 — = 1001
it
L | A A 1
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1 I [ 1
10 100 000
vplv) 7 I 7
25| : L= lv)
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-30 ? 24=55V -20 .
: ,gs 250000 Rgz = 25000021111
‘ 93= 230#“ lps =280ud |1
..7( 4 ! _/5 ] ‘: — . E
et 1 -10 —
-5 —F {2 i
~ 1
e ) :
0 s " 0 Y A w.\ i
100 10008
1) e /,,A] Scludfe) 0 ,
a1 1 0 100 i (0) 1000 or , Ll ’9‘/"") Seluly
RilMa)
Fig. 10 Tig. 11
With 00 V anode voltage and fixed-screcn voltage With 135 V anode voltage and screen fed through
of 55 V: a Tesistor of 67,000 ohms from a 135 V

battery:
Upper diagram. Alternating grid voltage of
the interfering signal (effective value) as a
function of the conversion conductance with
1 9% cross-modulation.
Lower diggram. Conversion conductance Se,
anode current lu, screen-grid current Ig, + Iy,
and internal resistance Ri as functions of the
grid bias Vyg,.
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KCH 1
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Lower diggram. Conversion conductance Se, modulation.
anode current Ia, screen-grid current Ig, -+ Ig, Lower diagram. Conversion conductance Se, and
and internal resistance Ri as functions of the internal resistance Ri, as functions of the grid
grid bias Fy,. bias ¥Vg,.
kgt (nA) I1479
& T
T 1 T
I I T
+
Va o 90-B5V T
s = 2801 A T
. Rore 2500002 Y
o Kpne=s
XX TN Tyt
0 /“* /““)r’ \‘*‘*-
jv.olp sy w7 P unun
A T T T T
AT -5 H
‘ A AT
/{ . ; =3V
AR
d T A -4y —H
(2 w 7t 74V
=0 5% 2 3 iaaaaaas
n < AL sy
=22 gigites T e =
i NS “ - |
= B ABZANP  AE AN ED - ENEN=aN]
S e ey
e DA T e 6
n Ere e T e T e L e e =10V
[} 25 50 75 100 125 Vaa,4 (V) 150
Fig. 14

Screen-grid current Iy, + Iy, as a function of the screen voltage

V.., with grid bias Vg, as parameter. The resistance lines for Ry, =

47,000 ohms for a battery voltage of 135 V, and for Vg,,, with reference
to a 90 V battery are also given.
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KCH

latter. This ensures more uniform oscillation throughout the whole wave-range.
For short waves a padding capacitor iz not usually employed. A grid capacitor
of some 50 to 70 puuF will give reliable oscillation on long waves. with very little

frequency drift on the short waves.
A value of 25,000 ohms is recommended
for the grid-leak resistor as this will
prevent over-oscillation and will at the
same time not damp the oscillator circuit
too heavily. When a 135 V battery is
used, it is advisable to feed the anode
through a resistor of 22,000 ohms;
this resistor is in parallel with the
oscillator circuit for the high frequencies,
thus slightly damping the circuit. Fig. 16
shows the circuit diagram of the KCH 1
when used on a 90 V or 135 V battery.
Ifona 90 V battery supply the resistor
in series with the anode is any lower
than 7,000 ohms, the damping of the
oscillator circuit is considerably increased,
but, on the other hand, if the 22,000 ohms
resistor is used, the conductance at the
threshold of oscillation will be reduced.
With the last mentioned value, however,
oscillation is more reliable, which is, of
course, the more preferable result. To
avoid any possibility of parasitic oscilla-
tion, a small resistor of 30 to 50 ohms
can be included in the first grid circuit.

Kle1 - Tan

farimA)
6

FovT V35

T[T

L.t

-8 Wrtvi

-6

y1az72

Fig. 15

Anode current of the triode section, a7, as
a function of the grid bias Vy¢Z', with Ve7" -

50 and 70 V.

e
R.F. input circuit fomm \ ’Igzdgl Oscillator circuit I.F. circuit
)
1
hgs 2 o
.
5 ;LCV é S0uF s SO e
g Scr
o 1 1)
% Tt € v
i
L iid T
- = ==CqaOF
+Ao
b AVR Lé L
_67000.n. =, 220000
:n]é‘,” 1= 2900002 =P 70000
2
+E o 135 v 79620
50V

Fig. 16
Circuit diagram showing the KCH 1 employed ag a frequency-changer in a battery receiver operated
from a 135 V or 90 V battery.
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KDD 1

KDD 1 Class B output valve

The KDD 1 is, in effect, two triodes housed in a single envelope; maxdd
it is intended for use in Class B output circuits operating with grid
current and, in conjunction with a suitable driver valve, it will
deliver 2.2 W without too much drain on the H.T. battery. The
valve is of a type that requires no grid bias; without bias, grid
current flows during almost the whole of the cycle of grid signal,
thus avoiding any sudden surges of grid current in the secondary
winding of the transformer, which would produce severe distortion
of a very unpleasant character by reason of the clearly audible higher 1900
harmonies. . Fig. 1
When there is no signal on the grid the anode current is extremely "i™ensions in mm
low, being only about 3 mA for the two anodes together, on 135 V;
the current hecomes appreciable only when the signal is applied.
C'onsumption of anode current is roughly proportional to the alter-
nating grid voltage, which means that a considerable saving may be
eflected, since the average current is much less than with maximum
excitation. 1t is also possible to relieve the drain on the H.T. battery
somewhat by turning down the receiver volume control to a low level.
With a signal present on the grid, grid current flows in both of the
triodes, and the driver valve must be capable of supplying the input
required to load the valve fully.

The construction of the grid is such that grid current is limited to
a minimum, whilst ensuring the greatest cconomy and sensitivity
in the driver stage.

A suitable driver transformer, of ratio 2 : (1 + 1), should be used
with the KDD 1 and the optimum matching impedance between
anodes will in this case be 10,000 ohms.

L maxoe

Fig. 2 .
FILAMENT RATINGS Arrangement of

electrodes and
base conncctions.

Heating: direct by battery; parallel supply.
Filament voltage. . . . . . . . . . .. I5=20V
Filament current. . . . . . . . . . . . Jf =022 A

OPERATING DATA

Anode voltage . . . . . . . . . . . .. R == 90 V 135 V

Grid voltage . . . B =0 ov

Anode current, (mthout slg,nal) e ey, = 208 2 x 1.5 mAj
Anode current at max. modulation. . . . o Jimax = 23853 2 X 14 mA
Output power at max. modulation . . . . . . . I, = 072 20 WY
Load resistor between anodes . . . . . Ry = 10,000 10,000 ohms
Alternating grid voltage of the driver \alvo A ) = 151 1.9 Vg ?)
Total distortion. . . . . . . . . . . . . . . . d = 61 100, 1)

1) Measured with KC 3 as driver: transformation ratio 2 : (1 + 1),

MAXIMUM RATINGS PER SYSTEM

Anode voltage . . . . . . . . . . ... .. ... .. Fy s omax 150 V
Anode dissipation (T, =0} . . . . . . . . . .. ... Wy = max. 0.35 W
Anode dissipation (lWy=max.). . . . . . . . . . . .. IV, = max. 1.5 W
Direct current per anode (average value) . . . . . . . . [, = max. 20 mA
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KDD 1
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KDD 1
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KDD 1
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Fig. 5
Anode current, alternating grid voltage and total distortion d¢ot as
Tunctions of the cutput power of the KXDD 1 for an anode voltage
of 135 V, using the KC 3 as driver valve,
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KF 5 Variable MU R.F. pentode

The KF 3, a variable-mu R.F. pentode, offers excellent cross-  max40
modulation characteristics throughout the whole range of control on
the valve. At the normal working point the anode current is very low; =
only a small control potential will completely quench the valve. o
These rapid control characteristics are of great importance in superhet. %

o

IS

battery receivers that include a short-wave range and, although it
is not gencrally advisable to apply control on that range, effective
A.G.C. can nevertheless be obtained in the case of the KF 3.

This valve can be used only for R.F. and L.F. amplification; when ]
employed in the former capacity it gives very good results also on 22245
short waves; not only are the low capacitances subject to very little Fig. 1

variation when control is applied, but the input and output damping Dimensions in mm.
resistances are high and retroaction from the anode extremely slight.
On short waves, especially, it is advisable to earth both the metallizing
and the suppressor grid by means of the shortest possible (low
inductive) leads.

FILAMENT RATINGS

Heating: direct by battery: parallel supply.
Filament voltage. e
Filament current.

CAPACITANCES

Cup << 0.006 pupT
Oy = 6.2 puF

(e =52 upl®
22164
T T lmdl 25 Fig. 2
Arrangement of
1 electrodes and
) base connections.
Iz i ] 20
Ig2 J
!
I
gl
8fH
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ool on LIl
) i

el LT T
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I
/ fé_q 05
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- il Va1 A,rH, Anode and screen-grid current as functions of the
L) e T T o grid bias.
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OPERATING DATA

Anode voltage .
Screen-grid voltage .

Suppressor grid voltage.

Grid bias .

Anode current .
Screen-grid current.
Amplification factor
Mutual conductance
Internal resistance .

MAXIMUM RATINGS

Ve = max. 135V
Wq = max. 0.5 W
I = max. 5 mA

Py (U

KF

Vi o == 90 135 V
Tyy == 90 135 V
Fog == 0 (URY
T et e~
Vot —(.3 —9 —1.5 —13.5 V
a i 1 - 2 — mA
1y == 0.2 — 0.6 - mA
It = 1000 — 850 —
S = 500 3 650 6.5 nA/vV
Ry o= 2 > 10 1.3 .~ 10 M ohms
Fgo = max. 135 V
Wy = max. 0.2 W
By = max. 3 M ohms
=+ 03 ud) = max., —0.2 V
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KF 4

KF 4 R.F. pentode

The R.F. pentode KT' 4 has no control character-  max40
istic; it can be employed for R.F. or L.F. amplifi-
-, cation, anode-bend or grid detection, and as resist-
ance-coupled A.X. amplifier.
J"9' When used for the last-mentioned function it
should follow the indirectly-heated double-diode
KB 2 for driving a Class A output stage using the
pentode KL 4 or, with the necessary driver trans-
1 7 @gl former, a Class B stage comprising two valves of 3
the latter type. 22243
The KF 4 gives excellent results on short waves; ~ Fig. 1
this is mainly due to the use of the P-type base Dimensions in .
with which it is fitted, and a separate contact for
the suppressor grid connection. In the design of
this valve output capacitances have been kept as
Fig. 2 low as possible.
Arrangement of

base connections RFILAMENT RATINGS

and electrodes.

max 102

Heating: direct by battery; parallel supply.

Filament voltage. . . . e oL Fp=20V
Filament current. . . . . . . . . . . Iy = 0.065 A
CAPACITANCES

Cupr < 0.008 pul®
Cy = 6.0 uul
C, = 5.0 uulF
5 MAXIMUM RATINGS

ZZI oD

RN T )
Va = max. 135 V
Wa = max. 0.5 W
Vie = max. 135 V
4 Ing = max. 0.26 W
Ia ,.,
Io> Iy = max. 5 mA
’ Voo yy = + 0.3 pA) = max. —02V
g1k = max. 3 M ohms
3
Y 2
7,
P
v 024:
AT
oy Ay
Y %,
Y oA
7 P
/, i it
L4 2,433‘}2__%2,99%’::
L s o e = T Fig. 3
ROy i RN vgr(VJ~ g Anode and screen-grid current as functions of
4 6 5 4 3 F: 1] the grid bias.
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KF 4

STATIC DATA

Anode voltage
Sereen-grid voltage
Suppressor-grid voltage
Grid bias.
Anode current
Screen-grid current .
Amplification factor .
Mutual conductance .
Internal resistance

Ve = 90V 135 V
Vip=90 V 135 V
Vyg=0 (VY
n=—05YV —05 V

e = 1.2 mA 2.6 mA

I;; = 0.4 mA 1.0 mA

r = 800 700

§ = 0.7 mA/V 0.8 mA/V

R; = 09 Mohms 0.8 M ohms

TABLE I

KF 4 used as grid detector with resistance coupling (connected as pentode); grid
leak of following valve = 1 megohm.

. .. | Alternating output
Detector amplification; N A
Battery | Coupling | Anode Screen- Screen- mgd?ﬁa.%{o; négll)tlclagt‘))r‘%, volté(tige ’l:}? 1381},18‘“0“
voltage resistor | current series grid P %
registor | current Altern. Altern. Altern.
output Stage output grid
144 Ra Ia Ry Iy, voltage gain voltage voltage
M) (M ohm) | (mA) {M ohm) (mA Vo (Veff) Vo (Veff) Vi (Veff)
135 0.32 0.37 0.64 0.15 2 6.6 4.8 0.64
90 0.32 0.24 0.5 0.11 2 4.8 2.6 0.56
135 0.10 1.05 0.5 0.16 2 7.3 6.4 1.0
90 0.04 2.1 0.032 1.05 2 4.4 5.1 1.6
135 0.10 0.71 0.10 0.41 2 4.9 4.5 1.0
90 0.04 1.5 0.016 } 0.75 2 3.9 3.8 1.1
TABLE I1

KF 4 used as grid detector with reaction and resistance coupling (connected as triode).

Detector : .
N p Alternating output Alternating output
::lrgp;iﬂgl%o; volt(:'lrge atgm =p0.3 voltargne utgm ip(;l.l
Battery (You_p]ing Anode N
voltage resistor current Altern. { Stage [ Altern. | Altern. | Distor- | Altern. | Altern. | Distor-
output | gain |output| grid tion | output| grid tion
volts volts volts volts volts
Vb Ra Ia Vo Vo i % Vo vi %
(42]) (Ohms) | (m4) (Veff) (Vef) | (Veff) Verh) | (Ver)
135 20,000 2.6 0.5 1.9 |221] 11 2 085 | 1.5 0.9
135 40,000 1.8 0.5 22 12211 1.0 36 |08 | 1.5 2
90 20,000 | 1.5 05| 16 143 095) 53} — | — | —
90 40,000 1.1 0.5 2.0 |142] 08 4 — — —

1) Max. excitation of the sta;

of 2.2V(ef})
*) Max. excitation of the stage KXC 3 + KDD 1 at ¥Va = 90 V is reached at an alternating grid voltage of

1.4 V(eff)

®) Maxinum alternating output voltage.
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KF 4

TABLE III

KF 4 used as A.F. amplifier (connected as pentode). Grid leak of following valve
1 megohm.

‘With an alt]emating With an alternating
Battery | Coupling] Anod s Se B Grid output vo tt.xge of | output voltzfge of
voltago | xosistor | current | serioa | grid | bias 10 Vef: 14 Vef:
resistor current

Gain Distor- Gain Distor-
1/ Ra Ia Ry, Iy, Vg, factor tion factor tion
(V)  (Mohm) | (mA) } (M ohm) (mA) V) d (%) (%)
135 1 0.32 | 0.30 0.64 0.11 —1.5 72 0.5 72 0.7
90 | 0.32 | 0.18 0.4 0.10 —1.5 52 1.5 52 1.8
135 | 0.20 | 0.41 0.4 0.15 —1.5 62 0.8 62 1.0
90 | 0.20 | 0.24 0.25 0.10 —1.5 48 1.2 48 1.9
135 | 0.10 | 0.64 0.2 0.23 —1.5 47 0.9 47 1.6
90 | 0.10 | 0.50 0.05 0.20 —1.5 37 0.9 37 1.8

TABLE IV
KF 4 used as A.F amplifier (connected as triode). Grid leak of the following valve
1 megohm.
With an alternating output With an alternating output
voltage of 7 Veff: 1) voltage of 10 Veff: %)
Battery Coupling| Anode Grid
voltage | resistor | current | Dbias 1" ey T Seage | Distor- | Altorn. | Stage | Distor-

grid gain tion grid gain tion
volts volts
Vb Ra Ia Vo Vi Vi
(V) _J(M ohm)] (mA) (\)] (Ve (%) (Ve 2 (%)
135 032 ] 025 | —1.5 0.39 18 0.8 0.56 18 0.8

135 032 ] 015 | —3.0 0.43 16.2 1.5 0.62 16.2 2.8
90 032 | 013 § —1.5 0.43 16.2 2 — — —
90 032 | 005 | —3.0 0.62 11.5 10 - — —_—

135 1 020 { 035 | —1.5 0.39 18 0.8 0.56 18 0.8
135 | 0.20 | 0.21 | —3.0 0.45 16 1.7 0.63 16 3.0
90 | 0.20 } 0.17 | —1.5 0.43 16.2 2 -— — —
90 | 0.20 | 0.07 } —3.0 0.65 10.5 13 — — —_

135 0.10 | 0.56 | —1.5 0.42 16.6 0.8 0.60 16.6 1.0
135 0.10 | 0.33 | —3.0 0.48 14.5 2.4 0.70 14.5 4.0
90 0.10 } 0.28 | —1.5 0.48 14.5 1.5 — — —
90 0.10 | 0.09 | —3.0 0.76 9.5 18 -— — —

1) Max. excitation of the KL 2 at Va = Vg, = 90 V is reached at an alternating input of 7 Vef.
Max, excitation of the KL 4 at Va = Vg, = 90 V is reached at an alternating input of 2 Veff.

L 2 at

L 1 at

?) Max. excitation of the K Va = Vg, = 135 V is reached at an alternating input of 10 Veg.
Max. excitation of the K Va = Vg, = 135 V is reached at an alternating input of 3.5 Vef.
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KH 1

KH 1 HCXOCIE

This battery hexode can be utilized for three different purposes, viz:
1) As a frequency-changer with a separate oscillator valve, such as
the KC 4 which was specially designed for the purpose. The R.F.
signal is applied to the first grid and the oscillator signal to the
third grid. The screens, grids two and four, are given a positive
potential of 60 V. The pitch of the first grid is such that A.G.C. can
be employed, with excellent cross-modulation characteristics; the
conversion conductance, for a battery valve, is very high, being
450 pA/V.

2) Asan R.F. vari-mu pentode in R.F. and I.F. amplifiers. The second

and third grids are again given a potential of 60 V, whilst the fourth N i
¢rid serves as suppressor and is accordingly earthed, this arrangement Dm,ensI{(ﬂi's lm mm.
giving high mutual conductance (1.4 mA/V) with a low battery
current (2.95 mA).

3) As a variable-mu R.F. tetrode in R.F. or LF. amplifiers. The
second and fourth grids are joined and supplied with 60 V and the
third grid is earthed. In this case the mutual conductance is slightly
higher than when the valve is used as a pentode (1.5 mA/V), and the
anode current somewhat lower (2.8 mA); the control, however, is
less rapid and the internal resistance is lower.

FILAMENT RATINGS
Heating: direct by bhattery: paraliel supply

Filament voltage. . . r=20V
Filament current. . . . . . . . . . . . . ... I =0135 A
CAPACITANCES
Cp = 7.8 pyulF Cygs = 0.17  uuF
Cps = 12,5 pu® Copr = << 0.002 puF
Co = 163 puF
Oscillator circuit N 27782
Tiig. 2
LE Arrangement of
L electrodes and
KH1 socuuF souuf _.L KC4 cireuit base connections,
R.F. circuit }=2 i) il
o 1] LI I
§ =
(2% o Cvle @
= = D
: 5 % - é:,é‘
=
“ o ]
ip J
A T
o
+ A4 O
== Ofuf )
«S
AVR, < x'é
S {2
~ [ W
t135V¥ o r
IG619
Fig. 3

Circuit dragram showing the KH 1 uzed as a frequency-
changer.
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Fig. 4
Ia/Va characteristics of the X 1 used as a pentode.

OPERATING DATA: KH 1 employed as a frequency-changer

Anode voltage . . . . . . . . . ... ... Vg =13V

Voltage ongrid 2. . . . . . . .. . ... Vgp = 60V

Voltage on grid 4. . . . . . . . . . . ... Vyp = 60V

Grid leak, grid 3 . . . . . . . . . ... .. Ry = 05 Mohm

Oscillator voltage, gmd 3 e e Voee = 10 Veg

Grid bias. . . . . e V= —15VY —8V2) —9.5V?3)
Anode current . . . . . . . . I, = 1 mA - e
Sereen-grid current . . . I, - [, = 1.1 mA e —
Conversion conductance . . . . S, = 450 uA/V 4.5 pA/V 1 uA/V
Internal resistance . . . . . . R; = 1 Mohm > 10 M ohms > 10 M ohms

1) Without control. 2) Conductance controlled to 1:100. 3) Limit of control.

laimA) 27785
7- KN 1 15438
20l
Va
Vg2 |, 124=60 V
- Ws=0V
= a0V
d
‘ S osv
7 T
Ff
3 i 1w
A
2 » 15
L] 2V
! 25V
= 3V
et o -ay
0. ==t -5V
0 50 00 150 200 w250

Fig. 5
Ia/Va characteristics of the KH 1 used as tetrode.
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KH 1 as a frequency-changer.
Upper diagram. Effective value of the alter-
nating grid voltage as a function of the
conversion conductance, with 1% cross-
modulation.

Centre diagram. Effective value of thealternating
arid voltage as a function of the conversion
conductance, with 1 % modulation hum.
Lower diagram. Conversion conductance Sc and
anode current 7e as funcitons of the grid bias.

KH 1 as a pentode.

Upper diagram. Effective value of the alter-
nating grid voltage as a function of the mutual
conductance, with 1 9% cross-modulation.
Centre diagram. Effective value of the alternating
grid voltage as a function of the mutual con-
ductance, with 1 % modulation hum.
Lower diagram. Mutual conductance S, screen-
grid current Ig, + Ig,, and anode current
as functions of the grid bias.

OPERATING DATA: KH 1 connected as a pentode (R.F. or LF. amplifier)

Anode voltage

Voltage on grid
Voltage on grid 3.
Voltage on grid

W

'

Grid bias.

Anode current A
Screen-grid current Iyo + Iy
Mutual conductance . ...
Internal resistance R;

Vi

i

Vo =135V
Vgo = 60V
Ves = 60V
... Vg = 0V
—1.3VYy —75V?) —9.3 VY
2 mA — —
0.95 mA — —
1,400 pA/V 14 uA/V 1 uA/V
1.3 M ohms > 10 M ohms > 10 M ohms

OPERATING DATA: KH 1 connected as a tetrode (R.F. of I.F. amplifier)

Anode voltage Vo =135V

Voltage on grid 2. Vgeo = 60V

Voltage on grid 3. Vgg = 0V

Voltage on grid 4. e e Vg = 60V

Grid bias. Vgp= —15V?Y —85V¢2) —11V?3)
Anode current .. Iy = 2.1 mA — —
Screen-grid current Iy + Iy = 0.7 mA — —

Mutual conductance . § = 1,500 uA/V 15 uA/V 1 uA/V
Internal resistance . . . . R; = 07Mohm >10Mohms > 10 M ohms

1) Without control.

2) Conductance controlled to 1 : 100.

%) Limit of control.
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LH 1

MAXIMUM RATINGS

Anode voltage

Anode dissipation .

Voltage, grid 2 .
Dissipation, grid

o,

Voltage, grid 3 .

Dissipation, grid 3

o

Voltage, grid 4 .
Dissipation, grid 4
Grid voltage at grld cmrent ﬁtdl't

Cathode current

External resistance betwcen grld 1 and ca,thode

T'w = max. 150 V
Wg¢ = max. 0.4 W
. V4o = max. 60V
. Wy = max. 0.1 W
Vgs = max. 60 V
Wy = max. 0.1 W
Vs = max. 60V
Wgy = max. 0.1 W

= + 0 3 ,uA) Vyi = max. —0.2V

f

(Igs + 0.3 pA) ¥y = max. —02V
.. . I = max. 10 mA

RBjx = max. 1 M ohm

External resistance between grid 3 and cathode . . . . Ry = max. 1 M ohm

TOLERANCES ON SCREEN-GRID CURRENT

a) valve used as a frequency-changer (V,

1,

Vi
- Igy = max. 1.45 mA

—1.5 V).

1ys 4+ Iy = min. 0.75 mA

b) valveused asa pentode (V, = 135V, Fyy = T4, =60V, Vg, =0, Vyy = —1.5 V).
Iy + I3 = max. 1.3 mA

~ Iy = min. 0.7 mA
e) valveusedasatetrode (Vo =135V, Vy, = Vi =60V, Vg = OV, Vyy == —L3YV)
- Iy, = max. 0.9 mA

Ly =~

Igo +
lgy -+ 1y = min. 0.

-

5 mA

L7758
KAt 1063 }
seoel L LU L L
-i S K 190 S
i r T 1
100 L] !
Y EETE T R 3R, R
10 i ! 100 A
VilrNer) A |
100 ==ttt ==

mb=1% [Tl
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= 135V, Vo = V=60V, Fyy = 10 Vp.

Fig. 8
KH 1 used as a tetrode:
Upper diagram. Effective value of the alternating
grid voltage as a function of the mutual conductance,
with 1 9 cross-modulation.
Centre diagram. Lffective value of the alternating
grid voltage as a function of the mutual conductance,
with 1 9%, modulalation hum.
Lower diagram. Mutual conductance S, sereen-grid
current Iy, + Ig,, and anode current Je¢ as functions
of the grid bias.



KK 2 Octode

of

The KK 2 is a directly-heated octode that can be
used as a frequency-changer in battery super-
heterodyne receivers for medium and long waves
as well as short-wave reception. This combination

common anode current and sharing a single fila-
) Fl+ ment, ensures a considerable sa,.ving in cgrrent,
this being an important factor in the design of
FeL 7196 Q> g 4 battery sets. The filament current is only 0.13 A,
m with a total cathode current of 3.5 mA on me-

8V

oscillator and mixer valve, operating on a

dium and long waves and 4.3 mA on the short-

ge\= Jja  wave range.

Fig. 2
Arrangement of
electrodes and

A superheterodyne receiver based on the use
of the KK 2 will always be a reliable and fool-

KK 2

Fig.
Dimensions in mm.

1

proof proposition. For a battery valve, the conversion conduct-
ance and internal resistance are both very high, ensuring a high
degree of conversion amplification; further, automatic gain control
may be applied with success. A grid voltage variation of only
hase connections. —12 V is sufficient to reduce the conversion conductance from

its maximum value to 0.002 mA/V.

FILAMENT RATINGS

Heating: direct by battery: parallel IaimA]
supply. 1
Filament voltage V=20V Sl e
Filament current Iy =013 A £
CAPACITANCES 1.2
Cyy = 64 pul Cyrgs < 0.2 pul i
g = 10 pul Cpogs < 0.4 pul T 5
M o 1 3 Al L
(,'a = l-.f nuF Cypy < 0.07 un¥ T Ly
o = 8 ¥ HVgon s 60v |1 L
Atgr = 6Verr  ~L 11110
=50000.0 LTl
’H TTTT 5 H l% i 41 0,8
R
TR TR ta 2 Vg2 90 -5V pLHEHE
- : i1l Ve Vgs = 45V o6
Vgr= 85 Vere T
—L«‘» T
HH 100
Eass:
FEH- HE: Lo
Fig. 3 HT Wya(V) ! 0
»;u(l?deic\;n‘x:tq;sd aﬁgu\l}?tion of the grid bias, at 2 20 _t A s 0
Gas s
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KK 2

OPERATING DATA

1. FOR MEDIUM AND LONG WAVE RECEPTION

Anode voltage . [ = 90 135 V
Oscillator-anode volmge . o Vg = 90 135 V
Screen-grid voltage . . . N = 45 45 V
Grid bias (without osmlla,tlon) . T = 0 ov
Oscillator voltage on control grid. ¥ osr = 8.5 8.5 Vg
Grid leak (control grid) . O = 50,000 50,000 ohms
Bias, grid 4 . . . . ... ... ... Fgy = —0.5 —05V
Anode current (Vg =—05V). . . . . I, = Q.7 0.7 mA
Oscillator-anode current . 1y, = 1.6 2.2 mA
Screen-grid carrent . Ce Lysus 1.0 1.0 mA
Conversmn conductance (at 17, = ~() V) Se = 0.27 0.27 mA/V
Conversion conductance (at 17, = —11 V) § < 0.0027 0.0027 mA/V
Internal resistance (at 175, = —0.5 17) . R; = 2 2.5 M ohms
Internal resistance (at ¥, == —11 V) . R; > 10 > 10 M ohms
2. FOR SHORT WAVE RECEPTION
Anode voltage . . . e Va = 135 ¥V
Oscﬂlator-unodc Voltag( . Fya = 135 vV
Screen-grid voltage . Vias = 60 V
Control-grid bias (without oscﬂlaﬂon) Vo = oV
Oscillator voltage at control grid . ¥V ose = 6 Vo
Control grid Ienk . Ry == 50,000 ohms

L —
Bias, grid 4 e Vs = —1.5 —15 ¥
Anode current . . . . . . . . .. .. I, = 1.0 mA -
Oscillator-anode current . I, = 3.0 mA —
Screen-grid current . . N = 1.4 mA —
Conversion conductance . . . . . . . . 8, = 0.3 0.003 mA/V
Internal resistance . . . . . . . . . . R; = 1.7 > 10 M ohms
MAXIMUM RATINGS
Ve = max. 135 V 1PN = max. 0.6 W
We = max. 0.5 W Iy = max. 10 mA
Vs = max. 100 V Vo gy = + 0.3 pA) = max. —0.2 V
Wyss = max. 0.4 W By = max. 3 M ohms
Vye = max. 135 \ Ry = max. 0.1 M ohm

[ &7
(8]
[}



KK 2

VilVefr) 25216 Vi(Vorst) 2318
207 . 20 Tarm—i=
a7 [T H A I
K-6% K69
5 M 3% 15 —iM=3%
De225m3% 0=225m%
10 10
L]
L \ / \ )}
% NS o N
0 0 mafiill
/ 10 100 000 ScfuAlV) / 10, 100 1000 ScluAfy)
Y iVerr) Vilvers
o I br AR
i Mp=d4% i RIRA|
\ L
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MRS | A
o1 /3]
L/ \ I h4
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Upper diagram. Alternating input voltage as a
function of the conversion conductance (as controlied
by the potential on the 4th grid), with 6 % cross-
modulation (0.5 %, 3rd harmonic), at Vg,,; = 45 V.
Centre diagram. Alternating input voltage as a
function of the conversion conductance (as controlled
by the potential on the 4th grid), with 4 % modu-
lation hum, at Fgys = 45V
Lower diagram. Conversion conductance nnd anode
current as functions of the bias on the ith grid,

Upper diagram. Alternating input voltage as a
function of the conversion conductance (as con-
trolled by the voltage on grid 4), with 6 % cross-
modulation (0.5 % 3rd harmonic), at Vg,,s = 60 V.
Centre diagram. Alternating input voltage as a
function of the conversion conductance (as control-
ied by the voltage on the 4th grid) with 4 9% modu-
lation hum, at Vg5 = 60 V.
Lower diagram. Conversion conductance and anode
current as functions of the grid bias (4th grid), at

at Vog,s = 45 V Pgas = 60 V
Sclpdfr) 22551 48 -
BT 555 3510
i (M) .
20 325 3000~
25 300 25,107
o ~— 8
o I B
20 275 HH 200~
B T
/- ™ Va = Vg2 = 135V |-
15 250 N Vgsabys =45V 1500~%
Vga= —05V
Ryt 500002 T
10 225 T 1010~*
NERE i
/ I T
N/ L 7
a5 200 [T] EEEENN e e 51074
/T R
] |
o s T i Voscllerr) o
0 5 0 15 20 25
Fig. 6

Conversion conductance, internal resistance, factor A (governing

the strength of the background noise) and factor B (strength of whistles)

as functions of the oscillator voltage of the KX 2 when used on medium
and long waves.
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Conversion conductance and internal resistanee
as functions of the oscillator voltage of the

KK 2 when used on shert waves.

+vg2

e

KT

Fig. &

+2v
gL s

— 15V

Theoretical circuit of the KK 2 as used on medium

and long waves.
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APPLICATIONS

In connection with the applications of
the valve, the following points should be
taken into consideration. The coupling
of the oscillator circuit must be tighter
than is normally the case with A.C. valves,
and should be so adjusted that the current
passing through the grid leak R, is about
100 uA (see Fig. 8); in the short-wave
range the average grid current is approxi-
mately 60 pA.

For the last-mentioned wave-range tight-
er coupling may be obtained by em-
ploying the circuit shown in Fig. 9 in which
the inductive coupling is enhanced by
capacitive coupling. The value of capa-
citor C, should be about 2,500 puF.
Again, for short-wave work, improved
results may be obtained in certain cir-
cumstances by selecting an oscillator
frequency which is lower than that of the
input. The conductance in the medium
and long wave ranges may be varied by
applying the control voltage to the 4th
grid, but on short waves frequency drift
precludes any alteration in the voltage
on the 4th grid.

+60Y
- G5V

L it

Tig. 9
The KK 2 in a short-wave cireuit



KL 4 Output pentode

a The KL 4 is an output valve using a relatively ax 42

QUUA\ FILAMENT RATINGS
= <3|z Heating: direct by battery; parallel supply.

4Jd R Filament voltage.
Filament current.

Fig. 2
Arrangement of
electrodes and

base connections,

28155

-25
LTl nilw' T T 7 (mA)
20
A
————
72 I
T H
T 1
Wy 15
!
-/
8
Wi
‘&'
,:,’ 10
3
o
SA
[/an
/1
s
L
A
1324
/ L 0]
: A T
e (V) = e WP Sru SO W 1)
-5 -1 -5 0
Tig. 3

Anode and screen-grid current as functions of the
grid bias, with Va = Vg, = 135 and 90 V.

small filament current (0.15 A). The sensitivity is r
very high, only a small input voltage being required
for full excitation; with 135 V on anode and screen
the KL 4 will deliver 0.47 W, with 11.2 9 distortion.
This valve is suitable for use only in balanced
output stages operating without grid current; the
f f quality of reproduction is then excellent and the

31435 output obtainable at the above-mentioned anode
f r g3 and screen voltage is approximately 0.8 W.

F[ max 100

22494

Fig. 1
Dimensions in mm.

V=20V
Iy =0.150 A
OPERATING DATA
Anode voltage
Ve = 90 135 V
Screen-grid voltage
ga = 90 135 V
Grid bias
/gy = —2.6 —5V
Anode current
I, = 4.7 7 mA
Screen-grid current
I = 08 1.1 mA
Mutual conductance
§ =18 2.1 mA/V

Internal resistance

R; = 150,000 130,000 ohms
Load resistor

R, = 19,000 19,000 ohms
Output power (10 %, dist)

W, = 0.16 044 W
Alternating input voltage

Vi = 19 3.3 Veg
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KL 4

22160
21T i
Vozu 13
2 Vo= 0
,5 =2 an Bt v
A AT 2V
:4,(_, T 3V
o3/ == ZqvH
E2/9% jEaet
A 148
1T
—‘( Tkt _I- v H
5 i S Tig. 2
il T Anode current as a function
T n -8V 1] of the anode voltage, with
T 1oy ] grid bias as parameter, at a
L ! =E — mas 0VH screen voltage of 185 V.
0 50 00 150 200 250 va(vl 300
MAXIMUM RATINGS
Va = max. 135 V Wys (W, = max) = max. 0.30 W
W, = max. 1 W Iy = max. 10 mA
Vs = max. 135 V Ry, = max. 1 M ohm
Wgo (Vi =0) = max. 0.16 W Voo dyy = +0.3 pA) = max. —02V
22161
T2(mA] L
15 V=90
1=0V}
0 v ==£ Eann T
=T i~V
I = {
R i -2V
ARy B == {
5 =3
H
Fig. 5 Za i1
Anode current as a function of 5y
the anode voltage, with grid -
bias as parameter, for a screen : —6V
voltage of 00 V. == LI
[ 50 00 =/ 200 valv) 250
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KL 4
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KL 4
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KL 5 Output pentode

This is a directly-heated output valve for 2 V battery reccivers,
delivering a reasonably high output on a very low current con-
sumption; with 135 V on the anode, passing a current of 8.5 mA,
the output is 0.52 W with 10 9, distortion.

In this valve an improvement has been introduced in the form of
nica dampers on the filament, which greatly reduce any tendency
towards microphony; in this respect, too, thercfore, the KL 5 is an
extremely reliable valve. Two of these valves in a balanced circuit
will deliver an output which for battery receivers is quite high, with
relatively little distortion. The low filament consumption in such
cirenits is another important feature; with an anode potential of
135V, two KL 5 valves will give slightly more than 1 W, with about
7%, distortion, the combined filament current heing only 0.2 A.
The sensitivity is such that the valve can be fully excited with any
normal A.F. valve, or with a pentode functioning as grid detector.

FILAMENT RATINGS
Heating: direct by battery; parallel supply.

92 - —

maxJ37

—~

max87

JI395

Fig, 1
Dimensions in mimn.

e

1L

Iig. 2
Arrangement of
electrodes and
base conneetions,

Filament voltage. . 'p=20V
Filament carrent. . . . . . . . e e e e e oo I =000A
CAPACITANCES
Anode-grid . R e L X T
7 25
= fa
1
20
7
7
15
N7
&
\A’l
o/
AN
Y/ Aun
*!1
A
/ c
/' & ”
R
— Vant® iy
LA T 90Y 14
2 VsV e s
T T LT Fig. 38
et = ITTTEITA4.8 Anode and screen-grid current as functions of {he
15 -10 -5 L7 grid bias, with Ve = Vg, =

135 and 90 V.
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KL 5

OPERATING DATA:

Anode voltage

Sereen-grid voltage

Grid hias.
Anode current

Sereen-grid current
Mutual conductance .
Internal resistance

Load resistor .

Vutput power (10 °,, (h&tcut}on) .
Alternating grid voltage (1() “ dhtortmn) .
Nensitivity (1),

V(t =
Vo =
T =
Iy
1 g2 ==
S =
R, =

KL 5 used as a single output valve

90 Vv

90 V

—4 V

4.8 mA

0.9 mA

1.4 mA/V
180,000 ohms

- 19,000 ohms

0.2 W

- 26 Vg

0.7 Vg

135 V

135 V
—6.5 V

8.5 mA

1.5 mA

1.7 mA/V
135,000 ohims
16,000 ohms
(.53 W

4.8 Voy

0.8 Vip

OPERATING DATA: KL 5 used in a balanced output stage (2 valves)

Anode voltage

Nereen-grid voltage

Grid bias.

Anode current (without signal).
Anode current at max.
Screen-grid current (without signal).
Nereen-grid current at max.
Load resistor betwoen anodes

Output power

Alternating grid vol‘ra"e at maximum modu-

lation

Total distortion a,t maximum modulatxon .

MAXIMUM RATINGS

Anode voltage

Anode dissipation .
Sereen-grid voltage . .
Screen-grid dissipation (V; =
Screen-grid dissipation (¥, = max.)
C athode current .

Grid voltage at grid (urrent start

External resistance between grid and cathode .

230

T = 90 V 135 V
Ve = 00V 135 V
]‘g[ = —85 V —12 'V
Ly = 2 X 1mA 2 % 2mA
Tenax = 2 X 3.6 mA 2 X 6.25 mA
100 = 2 01mA 2x0.35mA
Tpomax = 2 X LOmMA 2 X 2.4 mA
R = 25_000 ohms 25,000 ohms
W, = 35 W 1.05 W
T = 6.5 Voy 8.7 V.5
dtot = 3.8% 700
e = max. 200 V
Wy = max. 2.0 W
Vge = max. 200 V
Wy = max. 0.5 W
Wge = max. 1.0 W
. Ir = max. 12 mA
(JJ1 = + 0 3‘1¢A) Vpo = max. —02 V

Ry = max. 1 M ohm
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