
RADIOTRONICS No. 138 51 

Radiotron Type KTO61 

Power Ou".tput Tetrode 

It has a high power sensitivity and should not General 
The KT61 valve is a high slope power amplifier normally be used in amplifiers which already have 

tetrode fitted with a six watt indirectly heated a high order of audio gain (in excess of 80 db), if 
cathode, for use in the output stage of an audio microphony is to be avoided. 
amplifier. ‘ 

Maximum ratings and typical operating con- 
ditions are as follows:;— 

Heater: 

Voltage 6.3 a.c. or dc. volts 

Current 0.95 approx. amp. 

Direct Interelectrode Capacitances: 

Plate to Grid 1.6 #uF 

Input 17.3 wuF 

Output 10.2 wxF 

Maximum Overall Length 435" 
Mazximum Diameter 137 

Base Octal 7-pin 

Pin 1. Not Connected. 

Pin 2. Heater. 

Pin 3. Plate. 

Pin 4. Screen Grid. 

Pin 5. Control Grid. 

Pin 6. Pin -omitted. 

Pin 7. Heater. 

Pin 8. Cathode. 

100 = i T 
i Vg=0 LY I 56100000 

CURVE TAKEN AT v33= 250 

00 0 O O O 
T T T T Ty 

v TETRODE CONNECTION 

z 
[*] 
< 
™ 

- Vg=—2-2 

w 
Nne o= 
n 
m 
~ 
z 

A 

[2] = c Vg=—4:4 

24 

™ —— 
z L 
oA 

3 
2 Vg==~6-6 
20 

£ Igp AT Vg=—4-4 Vg=—8-8 
b e e 
10 2 O3 I 
O G O S A RN 
0 0 0 O O 0 A O 8 3 

[} 100 400 o 300 
ANODE VOLTAGE (V.) 

Fig. 1.



138 52 RADIOTRONICS No. 

Characteristics 

Tetrode Triode 

Plate Voliage 275V max. 350V max. 

Plate Current 40 mA max. 40 mA max. 

Plate Di:sipation 10 W max. 10 W max. 

Screen Voltage 275 V max. 
Screen Current 7.5 mA max. 

Screen Dissipation 19W 
Self Bias Resistance 90 ohms 
Murtual Conductance 10,500#mhos*  13,000#mhost 

Single valve class “A” amplifier: 

tetrode connection 

For optimum results the KT61 valve should be 
operated at a plate and screen voltage of 250V, the 
conditions being set forth in the table below. 

The plate load impedance should be kept nearly 
constant over the working frequency range if a level 
response is desired. 

One suitable circuit is shown in Fig. 2: the valve 
is preceded by a triode or diode-triode such as the 
G6AVG6. The overall gain given by this combination 
is high and full output will be obtained with an 
input signal of about 0.1V peak; should this sensi- 
tivity be considered excessive a simple degenerative 
circuit may be used as Fig. 3. 
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To prevent instability and parasitic oscillation a 
resistance of 100 ohms is placed in the tetrode screen 
circuit. ‘This is more effective than the usual plate 
stopper and should always be used on valves of the 
tetrode type, especially with push-pull operation. A 
grid stopper is also recommended. 

* Measured at E, = E; = 250V, I, = 40mA. 

+ Measured at E, — 250V, I, = 30mA. 

The output transformer should be designed tc 
handle the plate current of this valve, while stil 
maintaining a high inductance and low leakag: 
inductance: its approximate ratio may be obtainec 
by: 

Pmmary turns 

Secondary turns 
— A/ Opt. load impedance 

Voice coil impedance 
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Operating data 

Plate voltage 250V max. 
Screen voltage 250V max. 
Plate current 40 mA 
Screen current 7.5 mA 
Bias resistance 90 ohms. 
Plate load impedance  GO0O ohms. 
Input signal to grid 4.3V peak, 3V r.m 
Power output 4.3W 
Distortion 8% 

At full load the plate current decreases slight 
with a corresponding increase in screen cutre 

The performance of the K'T61 is shown in Fig. 
Due to the high sensitivity of this valve, degene:
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T R e tion can be incorporated — Fig. 3 gives a recom- 
- R EEENRENERSMEREREREREREREHRAREE mended circuit — the overall sensitivity is reduced, 

SINGLE VALVE CLASS A COMBINATION but is still high enough for normal use. Degenera- 
H WITH AND WITHOUT DEGENERATION tion is introduced into the plate circuit of the 

triode by means of the resistance R8: the curves 
H in Fig. 5 show the reduction in distortion and sensi- 

tivity to be expected. An even more important 
advantage is the levelling of the frequency response 

2 when an inductive load is used — the cutves in 
Fig. 6, demonstrate the improvement on a typical 

. loudspeaker ~— it will be seen that the bass resonance 
A is largely removed and that the tendency for the 

7 iNeuT VouTAGE output to increase with frequency is prevented. In 
A Qs peoeck 20750 simple superheterodyne receivers the attenuation of 

: the higher audio frequencies by the i-f amplifier 
is partly compensated by the rising frequency re- 
sponse of the output stage — degeneration prevents 
this, making it desirable to boost the treble in an- 

; other part of the circuit—a small condenser C9, 
preferably variable, connected across the volume 

DISTORTION control R9 will perform this function. 

The effect of a small condenser in parallel with 
the resistance K8 is also shown: a considerable range 
of tone control is possible, and this should be used 

- instead of the wusual series resistance-condenser 
method, which is inoperative with degeneration. 
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e é : The KTG61 valve is suitable for use in push-pull 
H e amplifiers when a higher output is required. A 

JE = A ; suitable circuit is shown in Fig. 7; the dfiver trans- i INERNI I 1 i o . g . 

oo ' ? E < s former can be of low ratio and degeneration can be 
Y ouTPUT (waTTs) added if desired. The curves in Fig. 8 show the : g 

Fig. 5. performance, under 250 volt conditions. 
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% e 3 AN 

Fig. 7. 

The plate and screen currents rise slightly at full 
load but a power unit having a regulation equal to 
500-750 ohms internal resistance is suitable. If 
desired the plate supply may be taken direct from 
the first smoothing condenser, due to the small 
amount of filtration necessary; the screen supply and 
the plate supply to the earlier valves must be 
smoothed in the normal manner. 

Stopper resistances are desirable in the screen and 
control grid circuits to prevent parasitic oscillation. 
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Operating data 

Plate voltage 250 V max. 
Screen voltage 250 V. max. 
Plate current (2 valves) 56 mA 
Screen current (2 valves) 12 mA 

Control grid bias -6 V approx. 
Power output 8.6 W 
Distortion 4% 
Input signal 

(grid to grid) 
Plate load impedance 
Common bias resistance 

14V peak, 10V r.m 
10,000 ohms 

90 ohms. 

The plate current will rise 109 at full load whi 
the screen current assumes a value approximate 
double that given above. 

When a greater output is required it is permi 
sible to increase the applied voltage to 275V. 
must be remembered that the screen current 
maximum signal is nearly twice that at no sign: 
so that the screen dissipation at this point mu 
not exceed the maximum, ie. 3 watts per valv 
Suitable conditions are given below and the circu 
recommended is that shown in Fig. 7. 

Operating data 

Plate and screen 
voltage 275V 

Plate current per pair 
(no signal) 72 mA 

Screen cutrent per 
pair (no signal) 12 mA 

Screen dissipation at 
maximum signal 3 W
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Plate to plate load 10,000 ohms 
Common self-bias 

resistance 
Input signal 

(grid to grid) 
Power output 
Distortion 

80 ohms 

17.5V peak, 12.3V rmss. 
115 W 
6.5% 

At maximum signal the total plate current in- 
creases to 76 mA, and the screen current is almost 
doubled. It will be noticed that the self-bias 
resistance has been lowered in value; this is also 
satisfactory at E, = 250 wvolts. The curves in 
Fig. 9 give the performance in detail. 

Two valves push-pull class AB1: triode connected 

The KT61 valve may be used triode connected in 
a push-pull circuit when a reasonable power output 
is required, coupled with very low distortion: suit- 
able conditions are given below, using the circuir 
shown in Fig. 10. 

E 

Operating data 

Plate and screen voltage 350 V 
Plate and screen current 

per pair 63 mA 
Plate to plate load 6,000 ohms 
Common self-bias 

resistance 150 ohms 
Power output 6w 
Distortion 2% 
Signal input 

(grid to grid) 23V peak, 163V r.ms. 

There is a rise in plate current of 10 mA at 
maximum signal. The curves, Fig. 11, show the 
performance in detail. The condenser €20, shunt- 
Ing the bias resistance should not be omitted: a big 
lncrease in the distortion will occur if this is done. 

The screen grids are joined to the plates vie 
small resistances R25 and R26: These in conjunc- 
tion with the grid stoppers R23 and R24, suppress 
parasitic oscillations. 

Curves connecting power output with applied 
voltage for a single valve, and for two valves in 
push-pull, are given in Fig. 12. Triode character- 
istics are shown in Fig. 13. 
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Precautions 

The following precautions should be observed: R7 50000 ohms Cc7 0.05 #F 

(1) Self bias must always be used due to the high R8 0.75 megohm C8 0.0002 »F 

mutual conductance. R9 1.0 megohm co 0.0002 ~F 

(2) A screen stopper resistance should be used. R10 1500 ohms C10 50 uF 

(3) The control grid to cathode resistance should R11 90 ohms Cl11 50 HF 
not exceed 0.5 megohm. R12 0.1 megohm C12 0.0002 ~F 

(4) The plate and grid circuits must be isolated. R13 0.5 megohm Cl13 0.05 »F 

(5) The valve must not be operated with screen R14 50000 ohms Cl4 16 #F 
voltage applied if the plate is disconnected from R15 100 ohms Cl15 0.002 #F 

the H.T. supply. R16 100 ohms C16 0.005 ~F 
(6) Adequate ventilation must be provided. R17 100 ohms C17 0.005 ~F 

(7) The voltage between heater and cathode should R18 50000 ohms C18 16 ~F 

not be excessive. R19 50000 ohms C19 16 #F 
Component values R20 90 ohms C20 50 ~F 

R1 0.1-1.0 megohm Cl 16 wF R21 50000 ohms c21 16 ~F 
R2 1500 ohms c2 50 &F R22° 150 ohms 
R3 0.1 megohm C3 0.0002 »F R23 10000 ohms 
R4 0.5 megohm  C4 0.05 “F R24 10000 ohms 
RS 90 ohms C5 50 wF R25 100 ohms 
R6 100 ohms c6 0.002 »F R26 100 ohms 
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