
KCH 1 

KCH 1 Triode-hexode 

The KCH 1 is a frequency-changer for battery superheterodyne 
receivers. 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 
care has been taken to ensure good characteristics from the aspect 
of eross-modulation. A variation in the grid bias of from —0.5 to 
—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 is325 nA/V. 
The screen-grid voltage of the hexode section of the KCH 1 may 
be arranged so as to he self-adjusting; this saves the current that 

would otherwise pass 
Iwua; through the potential 
oo divider and operates 

the valve as economic- 
ally as possible. On a 

704 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. 

With a fixed screen 
/ potential, control of 

160 the conversion con- 
] ductance is consider- 

ably more rapid, but 
the cross-modulation 
characteristics are not 
so favourable. 
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Tig. 1 
Dimensions in nn. 
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Fig. 2 
Arrangenment of 
clectrodes and 

base connections. 
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Fig. 3 
Anode current of the hexode unit as a funetion 
of the grid bias, with the screen-grid voltage as 
parameter. The broken lines show the anode 
current in the case of the controlled valve, with 
the screen fed from the 135 V battery through 

a resistor of 67,000 ohms. 
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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- 
nal resistance commences to decrease. This 
is explained by the fact that the screen vol- 
tage, when self-adjusting, closely approaches 
the same value as the anode voltage when 
control is applied ; due to secondary emission 
the internal resistance drops, until the anode 
voltage has decrcased so far in response to



KCH 1 

the control that the internal resistance again rises. The curve relating vo 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 Ry, = 67,000 ohms, the internal resistance 
diminishes to 0.5 megobm, whilst on Vg = 90 V and Vg, = 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 bhattery 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 is 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. 
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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 R and effective oscillator voltage Vosc 
The broken line refers to the conductance when as functions of the oscillator-grid current Ig, 
control is applied to the valve, with the sereen (¢grid leak of oseillator, Rg; = 25,000 ohms), at 
fed from the 135 V battery through a resistor ¥a = 135 V and a fixed screen voltage of 55 V., 

of 67,000 ohms. 

FILAMENT RATINGS 

Heating: direct by battery; parallel supplv 
Filament voltage . . . . e e e T =20V 

Filament current . . . . . . . . . .. ... .. ... [ =018 A
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CAPACITANCES 

a. Hexode section. b. 
Cpn =T puF Cyp = 
Co = 16 uuF Cof = 
Cepn < 0.05 puF Cug = 

Triode section. 
13.5 uulF 
3.6 puk 
3.5 uu¥ 

OPERATING DATA: Hexode section 

a) FIXED SCREEN-GRID VOLTAGIL 

Anode voltage Vi = 90 V 135 ¥ 
Sereen-grid 

voltage. Vo = 55 V 55 V 
Grid leak. Ry, = 25,000 ohms 25,000 ohms 

Oscillator-grid 
current. 1y = 280 pA 280 A 
. . . - T ;’ . "_,q - 

Grid bias. Vypp = —051) —83) —953) —0.51) —82) —0.53) 
Anode current I, = 1mA — — lmaA — — 

Sereen current Iy gy = 1.2 mA — — 1.2mA — — 

Conversion 

conduetance S, o= 320 3 1 325 3 1 1AV 
Internal 

resistance R = 0.7 RaA > 5 1.5 > 10 > 10 M ohms 
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Yig. 6 ¥ig. 7 
Conversion conductance Se, internal resistance 
Ri and effective oscillator voltage Vose as 
functions of the oscillator-grid current Ty, 
(oscillator grid leak Rg, = 25,000 ohms), with 
Va = 90V and fixed screen voltage of 55 V. 
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Between hexode and triode. 

Corprr < 0.4 uuF 

Conversion conductance Se, internal resistance 
Ri and effective oscillator voltage Vose as func- 
tions of the oscillator-grid current Iy, (oscillatcr 
grid leak Rg; 25,000 ohms), with Va = 135V 
and screen fed from 135 V battery through a 

resistor of 67,000 ohms.



b) WITH SCREEN SERIES RESISTOR 

Anode voltage . ¥V, = 90 V 
Screen series 

registor. . . . Ry, = 29,000 ohms 

I Grid leak. . . . Ry 

Ogcillator grid 
25,000 ohms 

KCH 1 

135 V 

67,000 ohms 

25,000 ohms 

current. . . . I, = 280 pA 280 puA 
- . "~ 16 o "‘h;- o r o 7 3y Grid bias. . . . Vy, = —0.51) —I123) —15%) —0.51) —17?) —20V?) 

Screen-grid 
voltage. . . . Fypoy = 55 e 90 55 — 135 V 

Anode current . I, = — — 1 — — mA 
Screen-grid 

current. . . . lp,= 1.2 — - 1.2 — — mA 
Conversion 

conductance S, = 320 3 1 325 3 1 pA/V 
Internal 

resistance . . R; = 077 >0.9 > 1 15% >1 > 15M ohms 

For footnotes see next page. 
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Fig. & 
Conversion conductance Se, internal resistance 
Riand effective oscillator voltage Fosc as func- 
tions of the oscillator-grid current Iy, (oscillator 
arid leak Rg, = 25,000 ohms), with ¥a = 00 V 
and screen fed from 90 V battery through = 

resistor of 20,000 ohms. 

Fig. 9 
With 135 V anode voltage and fixed screen 

voltage 55 V; 
Upper dingram. Alternating grid voltage of 
interfering signal (effective value) as a function 
of the conversion conductance, with 1 9, cross- 

modulation. 
Lower diagram. Conversion conductance Se, 
anode current Jfa, screen current Iy, + 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 
Potential divider 

resistor. . 

Potential divider 
resistor. . 

Potentiometer 

current. 

Grid leak. 
Oscillator-grid 

current. . 

Grid bias. 
Sereen-grid 

voltage. . 
Anode current 
Screen current 
Conversion 

conductance 

Internal 

registance 

1) Without control 
%) Conversion conductance controlled to 1 
%) Limit of control 

Ve = 90 Vv 

R, %) = 16,000 ohms 

R, = 55,000 ohms 

Iy = 1 mA 

Ry, = 25,000 ohms 

Iy = 280 pA 
L ——— 

Vy = —051) —0.57 

Fyay = 55 — 
L, = 1 — 
Tpogi = 12 — 

S, = 320 3 

R = 07 > 2 > 

: 100 

4_—11“’;3 y 

0V 

— mA 

- mA 

. 

Z0.51) —109) 

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

90 V 

22,000 ohms 

110,000 ohms 

OPERATING DATA: triode section used as oscillator 

Anode voltage 
Battery voltage . 
Anode series resistor . 
Anode current with I, = 280 ,uA zmd 
Ry = 25,000 ohms . . . e 

Anode current (Vy, =0, I; = 0) N 
Mutual conductance at threshold of 

oscillation (Vy, =0, I, =0) . . . 
Amplification factor, with ¥V, = 0, I; = 0 n 

MAXIMUM RATINGS: 

Anode voltage 
Anode dissipation . 

Hexode section 

Screen-grid voltage thhout control on the 
valve (Ig =1 mA) 

Screen voltage, valve under control 
Iz < 0.2 mA) 

Sereen-grid dissipation. . 
Cathode current 
External resistance hetween control gnd and 

cathode 

Grid voltage at grid current start ([y1 = + 0. ‘3 /tA) Vi 
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Fau 
We 

Foo,a 

‘iyz,‘x 

Wy 
I 14 

RJ1L 

22,000 

0.5 mA 

25,000 ohms 

280 HA 

—129)V 

BV 
-~ mA 

~~ mA 

3 1 uA/V 

> 1.5 > 2.5 M ohms 

. v 

135 V 
22,000 ohms 

90 

2 3 mA 

— mA 

1.3 mA/V 
28 

135 V 
15 W 

max. 
max. 

max. 60 V 

135 V 
1w 
8 mA 

max. 

max. 

max, 

3 M ohms 
—0.2 V 

max. 

max.



MAXIMUM RATINGS: Triode section 

KCH 1 

Anode voltage . e = max. 80 V 
Anode dissipation . . R Wy = max. 0.5 W 
Grid voltage at grid current stalt (l,, == 4 0 3 ,uA) Fy = max. — 02 V 
External resistance between grid and eathodo Coe R,/k 

APPLICATIONS 

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 be connected to the “top” of the padding capacitor; 
the inductive coupling will then be assisted by the capacitive reaction through the 

I max. 50,000 ohms 

x1520 VitmVere! 31518 
l-?&nl’eff) KCHT 19-4-79 wCHT 27339 11 [ T 0 7 

il ] (R RNE| Y% ! 'f’ 1 

1000 1000 ! ‘ 

100t-— 

) e ot 

il 1 

1 il {1 

” i W H il 
T ] 

-20 i’i H? 5V ! Roz 4 67000011 
riili|#ga=25, 000fl | .Rga = 25000021111 ! Ig3=280uA )/ I 

=15 i -15 < 

" 1 -10 un 

-5 
= ) 'E 

o T ] 
Yy T h ¥ 

! T N T RN 
0 ] | S s ot S S Stil SR AN St 
! 00 10 100 1000 10008 

IauA): ]gao[qt /;1/1] Sc//JA/V) Tafudl): . [uA):Ig2+ lge(uA): SclUA) 
o1 1 2 100 R (MO) 1000 ot 7 0 100 1000 

Ri(MA) 

Fig. 10 Tig. 11 
With 90 V anode voltage and fixed-scerecn voltage With 135 V anode voltage and scereen fed through 

of 55 V: a resistor of 67,000 ohms from a 135 V 
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 Vg,. 

battery: 
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 I, screen-grid current Ig, + Iy, 
and internal resistance Ri as functions of the 

grid bias Vyg,. 
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Iig. 12 
With 90 V anode voltage and sereen fed through 
4 resistor of 29,000 ohms from a 90 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 Ia, screen-grid current Ig, -+ Ig, 
and internal resistance Ri as functions of the 

grid bias Vg,. 
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Tig. 13 
With 90 V anode voltage and screen fed from 
a potential divider carrying a current of 0.5 mA 

(full line), or 1 mA (broken line): 
Upper diagram. Alternating grid voltage of 
interfering signal (effective value), as a function 
of the conversion conductance, with 1 9% cross- 

modulation. 
Lower diagram. Conversion conductance Se, and 
internal resistance Ri, as functions of the grid 

bias Vg,. 
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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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latter. This ensures more uniform oscillation throughout the whole wave-range. 
For short waves a padding capacitor is not usually employed. A grid capacitor 
of some 50 to 70 puF 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 cirenit 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 geries 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. 
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Anode current of the triode scction, I« as 
a function of the grid bias Vy¢Z', with Ve7" - 

50 and 70 V. 

J— 
R.F. input circuit fomm \ ’Igzdgl Oscillator circuit I.E. circuit 

1} [} 
o o &, 1g3 (22 

st ;ch é SGupF s sopF » 

8 Sy 
IS ] P 

% ==a%= & &p 
i 

_g o & ‘Uflp. T 

- = s CanOfF 
+Ao 

b AVR ‘Lé L 

_67000.n. =, 220000 
:n]é‘,” 1= 2900012 =M 70000 

£ 

+E o 135y 396820 
[ 

Fig. 16 

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