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It ADIOTRON 8 3 4
Triode R. F. Power Amplifier and Oscillator for Ultra-High Frequencies

Radiotron 834 is a triode with maximum plate dissipation of 50 watts 
at frequencies up to 100 megacycles and 25 watts at 350 megacycles. The 
grid and plate are supported from  the top of the bulb by individual leads 
which are brought out through separate seals. Price £ 6 /1 0 /-  net.

In application and bulb size Radiotron 834 is 
sim ilar to type 800, but the plate dissipation is 
greater and the construction has been designed for 
improved ultra-high frequency operation. Type 
834 has a lower amplification factor and consider
ably lower plate to filament capacity than type 800, 
but in many applications the two types may be 
interchanged with only minor adjustments.

TENTATIVE CHARACTERISTICS
Filam ent Voltage (A.C. or D.C.) ................  7.5 Volts
F ilam ent C u r r e n t .................................................. 3.25 Amperes
Amplification F a c t o r ........................................... 10.5

Direct Interelectrode Capacitances (Approx.) :
G r id -P la te ............................................................. 2.6 /m f
G rid -F ilam e n t...................................................... 2.2 //,/jj
P la te -F ilam en t..................................................... 0.6 ymf

Bulb (for dimensions, see d ia g r a m ) ............... S-21
Base (for socket connections, see diagram ), Medium, 4-Pin, 

Bayonet.

M axim um  Ratings and Typical Operating Conditions
A s  R.F. P o w e r  A m p l i f i e r — C l a s s  B T e l e p h o n y .

Carrier conditions per valve for use with a max. modulation 
factor of 1.0.
D.C. Plate  V o lta g e ............................. 1250 max. Volts
D.C. Plate  C u r r e n t ............................  100 max. M illiamperes
P la te  I n p u t ..........................................  75 max. W atts
P late D iss ip a tio n .................................  50 max. W atts

Typical Operation:
Filam ent Voltage (A .C .), 7.5 7.5 7.5 Volts
D.C. P late Voltage . .  . .  750 1000 1250 Volts
D.C. Grid Voltage (Approx.) -70 -90 -115 Volts 
Peak R.F. Grid Voltage

( A p p ro x .) ............................ 90 100 115 Volts
D.C. P la te  C u r r e n t ...............  50 50 50 M illiamperes
D.C. Grid Current (Ap

prox.)**  ..............................  1 0.5 OM illiampere
Driving Power (Approx.) **° 3.3 3.1 3 W atts
Power Output (A pprox.), 11 16 20 W atts

As P l a t e -M o d u l a t e d  R.F. P o w e r  A m p l i f i e r — C l a s s  C 
T e l e p h o n y .

Carrier conditions per valve for use with a max. modulation 
factor of 1.0.
D.C. P late V o lta g e ............................. 1000 max. Volts
D.C. P late C u r r e n t ............................  100 max. M illiamperes
D.C. Grid C u r r e n t .............................  20 max. M illiamperes
Plate I n p u t ............................................ 100 max. W atts
P late D is s ip a t io n ............................... 35 max. W atts

Typical Operation:
Filam ent Voltage (A.C.) . .  . 7.5 7 .5Volts
D.C. P late V o l ta g e ................>. 750 1000 Volts
D.C. Grid Voltage (A pprox.), -290 -310 Volts 
Peak R.F. Grid Voltage (Approx.) 415 435 Volts
D.C. P la te  C u r r e n t .................... .. 90 90 M illiamperes
D.C. Grid Current (A pprox.)** 20 17.5 M illiamperes
Driving Power (A pprox.)** . .  7.5 6.5 W atts
Power Output (Approx.) . . . .  42 58 W atts

OUTLINE DRAWING
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Radiotron 834
A s  R.F. P o w e r  A m p l i f i e r  a n d  O s c il l a t o r — C l a s s  C 
T e l e g r a p h y .

Key-down conditions per valve without modulationt.

D.C. P late V o l ta g e ............................  1250 max. Volts
D.C. P late C u r r e n t ............................  100 max. M illiamperes
D.C. Grid C u r r e n t ............................. 20 max. M illiamperes
Plate I n p u t ............................................  125 max. W atts
Plate D iss ip a tio n ................................. 50 max. W atts
Typical Operation:

Filam ent Voltage (A .C .), 7.5 7.5 7.5 Volts
D.C. Plate Voltage . .  . .  750 1000 1250 Volts
D.C. Grid Voltage (Approx.) -175 -200 -225 Volts 
Peak R.F. Grid Voltage

(Approx.) ........................  300 325 350 Volts
D.C. Plate Current . . . .  90 90 90 M illiamperes 
D.C. Grid Voltage (A p

prox.)**  ............................  20 17.5 15 M illiamperes
Driving Power (Approx.) ** 5.5 5 4.5 W atts
Power O utput (A pprox.), 42 58 75 W atts

** Subject to wide variations depending on the impedance 
of the load circuit. High-impedance load circuits 
require more grid current and driving power to obtain 
the desired output. Low-impedance circuits need less 
grid current and driving power, but plate-circuit 
efficiency is sacrified. The driving stage should be 
capable of delivering considerably more than the re
quired driving power.

° At crest of audio-frequency cycle with modulation 
factor of 1.0.

i  Modulation essentially negative may be used if the posi
tive peak of the audio-frequency envelope does not 
exceed 115% of the carrier conditions.

PLATE VOLTS (C*)

R A D IA T IN G  CONNECTOR

( 1 ) 6 - 3 2  X %  RD.HD.
BRASS SC REW  & NUT »  5 4  ( .0 5 5 ')  D R IL L  -  
( l ) 6 - 3 2  B R A SS  WASHER

A \ )  3 -5 6  RO. HO. 
K  B R A SS  

SCREW  & NUJ-

M A TE R IA L  : C O P P E R  X/ \ t  T H IC K

continued.
IN S T A L L A T IO N

Connections to the grid and plate leads must be flexible 
enough so that normal expansion will not place a strain on 
the glass at the seals, yet heavy enough to carry the high 
circulating r.f. current. I t  is also necessary to provide a 
means for cooling the lead tips and their seals. A recom
mended method of doing this is to increase the radiating 
surface of each lead by means of a copper clamp connector 
having a cross-sectional area of at least 3 / 4 square inch. 
See diagram. Each lead wire should be connected to its 
copper clamp before the clamp is placed on the term inal 
tip. The clamp should be slightly sprung so that it can 
easily be slipped over its term inal. W hen the clamp is in 
place, carefully tighten the smaller bolt to insure good 
electrical contact. Connections should never be soldered 
directly to the valve term inal tips as the heat of the solder
ing operation may result in  the cracking of the lead seals. 
The valve term inal tips should not be used to support coils, 
condensers, chokes, or other circuit parts.

The bulb becomes very hot during continuous operation 
so that free circulation of air should be provided. W hen 
the 834 is operated at frequencies higher than 60 mega
cycles, forced cooling of the valve is recommended. This 
may be done by means of a small electric fan. Under any 
condition of operation the maximum bulb tem perature 
should not exceed 175°C (3473F ) as measured by a ther
mometer placed against the glass at the top of the valve, 
midway between the grid and plate leads. Care should be 
taken that the bulb does not come in contact with any 
m etallic object nor be subjected to the spray of any liquid. 
The installation of all wires and connections should be 
made so that they will not be close to or touch the bulb 
in order to avoid puncture of the glass due to peak voltage 
effects.

A P P L IC A T IO N
As a Class B radio-frequency amplifier, Radiotron 834 

should be used as shown under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. In this service 
the plate is supplied with unm odulated d.c. voltage and 
the grid is excited by r.f. voltage m odulated at audio fre 
quency in one of the preceding stages. It is im portant to 
note that in this service the plate dissipation is greatest 
when the carrier is unm odulated. The plate dissipation, 
therefore, should not exceed 50 watts for unm odulated car
rier conditions. When the 834 is used as a Class B r.f. am
plifier, plate voltage as high as 1250 volts may be used pro
vided the d.c. plate current is reduced so that the maximum 
plate-input rating of 75 watts is not exceeded. Likewise, 
the d.c. plate current may be raised to 100 milliamperes, 
provided the plate voltage is reduced so that the maximum 
input rating  is not exceeded. Grid bias for the 834 in 
Class B service should be obtained from a battery or other 
d.c. source of good regulation. It should not be obtained 
from a high-resistance supply such as a grid leak, nor from 
a rectifier, unless the latter has exceptionally good voltage 
regulation.

As a plate modulated Class C radio-frequency amplifier, 
the 834 should be used as shown under MAXIMUM RAT
INGS and TYPICAL OPERATING CONDITIONS. Grid 
bias for this service may be obtained from a grid leak of 
about 15000 ohms (15-watt size), from a suitable combina
tion of grid leak and fixed supply of good regulation, or
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from a cathode-bias resistor suitably by-passed for audio 
and radio frequencies. The combination method is par
ticularly desirable because distortion effects are minimized 
by bias-supply compensation. Since the grid-bias voltage 
for Class C service is not particularly critical, correct 
adjustm ent may be obtained with values differing widely 
from those indicated for this service.

AVERAGE CHARACTERISTICS

As. a Class, C radio-frequency amplifier and oscillator for 
telegraph service, Radiotron 834 may be used as shown under 
MAXIMUM RATINGS and TYPICAL OPERATING CON
DITIONS, Grid bias for this service may be obtained 
from  a  grid' leak of 10000 ohms, from  a battery, from a 
rectifier, or from a cathode-bias resistor (preferably vari
able) suitably by-passed for radio frequencies. The 
cathode-bias method is advantageous, due to the fact the 
grid bias is autom atically regulated in direct proportion to 
the sum of the plate and grid current and that there is 
little  chance of the plate current becoming dangerously 
high, even if the r.f. grid excitation is removed. The grid- 
leak bias method has the advantage of simplicity and of

automatically biasing the grid in proportion to the excita
tion voltage available. Special care must be observed with 
the use of the latter system because the accidental removal 
of the excitation will cause the grid bias to fall to zero so 
that the plate current, and consequently the plate dissipa
tion, will rise to excessive values. The use of a protective 
device designed to open the plate circuit on excessive rises 
of plate current will minimize the danger of overload. 
Since the grid-bias voltage for Class C service is not par
ticularly critical, correct adjustm ent may be obtained with 
widely different values.

The d.c. grid current will vary with individual valves. 
U nder any condition of operation, the maximum value 
should not exceed 20 milliamperes.

Radiotron 834 may be operated at maximum ratings in 
all classes of service a t frequencies as high as 100 mega
cycles. The valve may be operated at higher frequencies 
provided the maximum values of plate voltage and power 
input are reduced as the frequency is raised (other maxi
mum ratings are the same as shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS). 
The tabulation below shows the highest percentage of maxi
mum plate voltage and power input that can be used at 
100, 170 and 350 Me for any class of service. Special 
attention should be given to adequate ventilation and the  
maintenance of normal ambient temperatures at these fre
quencies.

F r e q u e n c y ................  100 170 350 Megacycles
Percentage of Max.
Rated Plate Voltage,
and P late Input . .  100 max. 75 max. 50 max. Per Cent.

W ith the grid connected to the plate through the shortest 
possible connection, the resonant frequency of the grid- 
plate circuit is approximately 500 megacycles and the 
power output approxim ately zero.

RADIOTRON 8 0 4
R. F. Power Amplifier Pentode

Radiotron 804 is a Pentode rated at 40 watts maximum plate dissipa
tion and suitable for suppressor grid modulation. The filament takes 7.5 
volts 3.0 amperes and the maximum plate and screen voltages are 1250 and 
300 respectively. The plate is brought out to a cap at the top of the bulb. 
The carrier power output is given in the following table for typical operating 
conditions a t maximum plate voltages. Price £ 7 /5 /-  net.

A P P L IC A T IO N  Carrier Output
K.F. Amplifier—Class B T e lep h o n y .................... 16 W atts
Suppressor-modulated Amplifier—Class C . .  . .  21 W atts
Grid-modulated Amplifier—Class C .................21 W atts
Plate-modulated Amplifier^—Class C ................ 50 W atts
R.F! Amplifier and Oscillator —Class C Tele

graphy ..................... ............................................ 80 W atts

Radiotron 804 will be available in a few weeks. 
Full technical information is available on request 
and will be included in a later Bulletin. Price 
£ 7 /5 /- net,
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RADIOTRON 8 3 0  R
Triode €lass B Modulator, R. F. Amplifier, Oscillator.

60 Watts Maximum Plate Dissipation

In Radiotron 830-B die plate lead is brought out at the top of the bulb. 

As R.F. amplifier or oscillator the 830-B can be operated at maximum ra t

ings at frequencies up to 15 megacycles, at 75% of maximum up to 30 mega

cycles and 50% of maximum up to 60 megacycles. With the grid connected 

to the plate through the shortest possible connection, the resonant frequency 

of the grid-plate circuit is approxim ately 90 megacycles and the power out
put approxim ately zero.

When two or more Radiotron 830-B’s are operated in parallel, a non- 
inductive resistance of 10 to 100 ohms should be placed in series with the 

grid lead of each valve, close to the socket term inal, to prevent parasitic 

oscillations. Price £ 4 /5 /-  net.

TEN TATIVE CH ARACTERISTICS
Filam ent Voltage (A.C. or D . C . ) ...............  10 Volts
Filam ent C u r r e n t ...............................................  2 Amperes
Amplification F a c to r .........................................  25
Direct Interelectrode Capacitances (Approx.) :

Grid P l a t e ........................................................  11
Grid F i la m e n t .................................................  5
P late F i la m e n t ................................................  1.8

Bulb (for dimensions, see diagram) . .  . .  T-16
Cap (for connections, see d ia g ra m ............... Small Metal
Base (for socket connections, see diagram ), Medium 4-Pin 

Bayonet.

M axim um Ratings and Typical Operating Conditions
A s  A .F .  P o w e r  A m p l i f i e r  a n d  M o d u l a t o r —C l a s s  B.
D.C. P late V o lta g e ............................  1000 max. Volts
Max. Signal D.C. Plate Current*, 150 max. M illiamperes 
Max. Signal P la te  Input* . .  . .  150 max. W atts
P late D is s ip a t io n * ..........................  60 max. W atts
Typical Operation—2 Valves:

Unless otherwise specified, values are for 2 valves. 
Filam ent Voltage (A.C.) . .  . . 1 0  10 Volts.
D.C. P late V o l ta g e ....................... 800 1000 Volts
D.C. Grid Voltage (Approx.) t  -27 -35 Volts 
Peak A.F. Grid-to-Grid Voltage

( A p p r o x .) .................................... 250 270 Volts
Zero-Sig. D.C. P late Current . .  20 20 M illiamperes 
Max-Sig. D.C. P la te  Current . .  280 280 M illiamperes 
Load Resistance (Per valve) . .  1500 1900 Ohms 
Effective Load Res. (Plate-to-

p l a t e ) ............................................  6000 7600 Ohms
Max-Sig. Driving Power (A p

prox.) ...........................................  5 6 W atts
Max-Sig. Power Output (Ap

prox.) ............................................ 135 175 W atts

A s  R.F. P o w e r  A m p l i f i e r — C l a s s  

Carrier conditions per valve for use 
factor of 1.0.

D.C. P late V o l ta g e ............................
D.C. P late C u r r e n t ............................
Plate I n p u t ..........................................
Plate Dissipation . .  ..........................
Typical Operation:

Filam ent Voltage (A.C.) . .  .
D.C. P la te  V o l ta g e ......................
D.C. Grid Voltage (A p p ro x .)t . 
Peak R.F. Grid Voltage (Approx.)
D.C. P late C u r r e n t .......................
D.C. Grid Current (A pprox.)** 
Driving Power (A p p ro x .)* * ,0 ., 
Power O utput (Approx.) . .

B T e l e p h o n y ,

with a max. modulation

1000 max Volts 
100 max. M illiamperes 
90 max. W atts 
60 max. W atts

10 10 Volts 
. 800 1000 Volts 
. -27 -35 Volts 
, 85 85V olts !

95
7
9

23

85 M illiamperes 
6 M illiamperes 
6 W atts 

26 W atts

A V E R A G E  P L A T E  C H A R A C T E R IS T IC S
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As P late-Modulated R.F. P ower Amplifier—Class C 
T elephony.
Carrier conditions per valve jor use with a max. modulation 
factor of 1.0.
D.C. P late V o l ta g e ............................  800 max. Volts
D.C. Grid V o l ta g e ............................. -300 max. Volts
D.C. P late C u r r e n t ............................  100 max. M illiamperes
D.C. Grid C u r r e n t ............................. 30 max. Milliamperes
Plate I n p u t ..........................................  80 max. W atts
P late D iss ip a tio n ................................  40 max. W atts

Typical Operation:
F ilam ent Voltage (A.C.) . .  . .  10 10 Volts
D.C. P la te  V o l ta g e ....................... 600 800 Volts
D.C. Grid Voltage (Approx. I . .  -140 -150 Volts 
Peak R.F. Grid Voltage (A p

prox.) ............................................ 255 265 Volts
D.C. P late C u r r e n t ......................  95 95 M illiamperes
D.C. Grid Current (A pprox.)**, .30 20 M illiamperes
Driving Power (A pprox.)**, 7 5 W atts
Power O utput (Approx.) . . . .  38 50 W atts

As R.F. P ower Amplifier and Oscillator— Class C 
T elegraphy.
Key-down conditions per valve w ithout modulationX.
D.C. P late V o l ta g e ............................  1000 max. Volts
D.C. Grid V o l ta g e ............................. -300 max. Volts
D.C. P late C u r r e n t ............................  150 max. Milliamperes
D.C. Grid C u r r e n t ............................. 30 max. Milliamperes
Plate I n p u t ..........................................  150 max. W atts
P late D iss ip a tio n .................................  60 max. W atts
Typical Operation:

Filam ent Voltage (A .C .), 10 10 1 0 Volts 
D.C. P la te  Voltage . .  . .  600 800 1000 Volts 
D.C. Grid Voltage (Ap

prox.) .................................  -95 -105 -110 Volts
Peak R.F. Grid Voltage

(Approx.) ......................  235 245 250 Volts
D.C. P late Current . . . .  140 140 140 Milliamperes 
D.C. Grid Current (A p

prox.)**  ............................  30 30 30 M illiamperes
Driving Power (Approx.) ** 7 7 7 W atts
Power Output (A pprox.), 45 70 90 W atts

* Averaged over any audio-frequency cycle.
t  Grid voltages are given with respect to the mid-point of 

filament operated on a.c. If d.c. is used, each stated 
value of grid voltage should be decreased by 3.75 volts 
and be referred to the negative end of the filament.

** Subject to wide variations depending on the impedance 
of the load circuit. High-impedance load circuits require 
more grid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid 
current and driving power, but plate-circuit efficiency is 
sacrified. The driving stage should be capable of de
livering considerably more than the required driving 
power.

° At crest of audio-frequencv cycle with modulation factor 
of 1.0.

t  Modulation essentially negative may be used if the 
positive peak of the audio-frequency envelope does not 
exceed 115% of the carrier conditions.

APPLICATION
As a Class B Modulator or Audio-frequency amplifier, 

two 830-B’s are used in a balanced circuit, each valve con
ducting only half the time. The d.c. plate current should 
never exceed 150 milliamperes per valve. If an output 
transform er efficiency of 90% is assumed, two 830-B’s 
operated under conditions shown for an 800-volt plate 
supply, are capable of m odulating 100 % an input of- ap
proximately 240 watts to a Class C r.f. power amplifier. The

input transform er should be designed to give good fre 
quency response when operated into an open circuit, such 
as that represented by the grid circuit of the Class B stage 
when the signal amplitude is small. I t  should also be 
designed to handle the required input power for a strong 
signal. The output transform er should be designed so that 
the resistance load presented by the m odulated Class C 
amplifier is reflected as a plate-to-plate load of 6000 ohms 
in the Class B stage for the 800-volt conditions. Since two 
830-B’s will m odulate 240 watts, a convenient Class C 
amplifier would be one operating at 800 volts and 300 m illi
amperes. These conditions represent a resistance of 
approximately 2670 ohms. The ratio of the output trans
former is then y"6000 -r  2670, or 1.5 to 1, step-down. The 
transform er should be designed with a core sufficiently large 
to avoid saturation effects, -which would im pair the quality 
of the output. If the secondary is to carry the d.c. plate 
current of the m odulated amplifier, the core should be made 
larger and include an air gap to compensate for the d.c. 
magnetization current. Grid bias for the 830-B in Class B 
a.f. service should be obtained from a battery or other d.c. 
source of good regulation. I t  should not be obtained from 
a high-resistance supply such as a grid leak, nor from a 
rectifier* unless the latter has exceptionally good voltage 
regulation.

AVERAGE CHARACTERISTICS

As a Class B radio-frequency amplifier, RCA-830-B should 
be used as shown under MAXIMUM RATINGS and T Y PI
CAL OPERATING CONDITIONS. In this service the 
plate is supplied with unm odulated d.c. voltage and the 
grid is excited by r.f. voltage modulated at audio frequency 
in one of the preceding stages. It is im portant to note that 
for Class B r.f. operation the plate dissipation is greatest 
when the carrier is unmodulated. I t  is necessary, there
fore, that the plate dissipation should not exceed 60 watts 
for unm odulated conditions. Grid bias for Class B r.f. ser
vice should be obtained in the same m anner as for Class B 
a.f. service. W hen the 830-B is used as a Class B r.f. ampli
fier, plate voltage as high as 1000 volts may be used, pro
vided the d.c, plate current is reduced so that the maximum 
plate-input ra ting  of 90 watts is not exceeded. Likewise, 
the d.c. plate current may be raised to 100 milliamperes, 
provided the plate voltage is reduced so that the maximum 
input rating is not exceeded.

As a plate-modulated Class C radio-frequency amplifier, 
the 830-B should be used as shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS 
Grid bias for this service may be obtained from a grid leak
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of about 5000 ohms (10-watt size), from a suitable com
bination of grid leak and fixed supply of good regulation, 
or from a cathode-bias resistor suitably by-passed for audio 
and radio frequencies. The combination method is particu
larly desirable because distortion effects are minimized by 
bias-supply compensation. Since the grid-bias voltage for 
Class C service is not particularly critical, correct adjust
ment may be obtained with values differing widely from 
those indicated for this service.

As a Class C radio-frequency amplifier and oscillator for 
telegraph service, RCA-830-B may b e 'u sed  as shown under 
MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. Grid bias for this service may be obtained 
from a grid leak of 5000 ohms, from a battery, from a recti
fier, or from a cathode-bias resistor (preferably variable) 
suitably by-passed for radio frequencies. The cathode-bias 
method is advantageous due to the fact that the grid bias 
is automatically regulated in direct proportion to the sum 
of the plate and grid current and that there is little chance 
of the plate current becoming dangerously high, even if the 
r.f. grid excitation is removed. The grid-leak bias method 
has the advantage of simplicity and of automatically bias
ing the grid in proportion to the excitation voltage avail
able. Special care must be observed with the use of the 
latter system because the accidental removal of the excita
tion will cause the grid bias to fall to zero so that the plate 
current, and consequently the plate dissipation, will rise to 
excessive values. The use of a protective device designed 
to open the plate circuit on excessive rises of plate current 
will minimize the danger of overload. Since the grid-bias

voltage for Class C service is not particularly critical, cor
rect adjustm ent may be obtained with widely different 
values.

— 2 *'t6 max.-

C A P
. J d 6' - . 3 6 9 * D I A . -

« -  I -V<J M A X . —

$  S/B  m a x .

6 " / ,6  M A X .

.oao‘_J"
M A X .

• .23 
1 _ JTE

2 PINS 
.125* 1 .003 “ OiA.

2 PINS 
7l56* 1.003* O lA .

H.640 *
B O T T O M  V IE W  OF  B A S E

The d.c. grid current will vary with individual valves. 
Under any condition of operation, the maximum value 
should not exceed 30 milliamperes.

R A D IO T R O N  O P 6
New Radiotron R. F. Power Pentode 

Suitable for Suppressor-Grid Modulation

Radiotron 6P6 is an Australian-made low-power pentode transmitting 
valve intended prim arily  for use as a suppressor-grid modulated R.F. power 
amplifier (telegraphy), crystal or electron-coupled oscillator, and frequency 
m ultiplier. The plate connection is brought to the top of the bulb in accord
ance with standard practice, giving reduced grid-plate capacity, and sim pli
fying the layout. In general, it will be found advisable to take the precaution 
of neutralising the grid-plate capacity.

The bulb and base are sim ilar to type 42, and the base connections are 
sim ilar except that the suppressor in the 6P6 replaces the plate of the 42.
Price 16/- net.

TEN TATIVE CH A RACTERISTICS
Heater v o l ta g e ....................................6.3 volts.
Heater c u r r e n t ....................................0.7 amps.
Grid-plate capacity . .  . ................... 0-7 ju.iu.f-

Input c a p a c i ty .................................... 8 m J .
O utput c a p a c i ty ................................12 1X1

B u l b ....................................................... ST.14.
C a p ........................................................ Small metal.
B a s e ....................................................... Medium 6 pin.
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M axim um  Ratings and Typical Operating Condition
A s  R.F. P o w e r  A m p l i f i e r  a n d  O s c il l a t o r — C l a s s  C 

T e l e g r a p h y  (Key d o w n  c o n d i t i o n s ) .

D.C. Plate Voltage 
D.C. Screen Voltage 
D.C. P la te  Current . .
D.C. Grid Current . 
Screen Input . .  
P late Dissipation . .

Typical Operation.
D.C. P late Voltage . .  
D.C. Screen Voltage 
D.C. Grid Voltage . .  
Suppressor Voltage . .  
Peak R.F. Grid Voltage 
D.C. P la te  Current . .

‘150 volts max.
200 volts max.
50 milliamps max. 
7.5 milliamps max. 
4 watts max.
10 watts max.

. .  450 

. .  200 

. .  -90 

. .  0 

. .  150 
45

D.C. Screen C u r r e n t ...............  14
D.C. Grid C u r r e n t ................. 2
Driving P o w e r ........................ 0.7
Power O u tp u t ...........................  12

250 volts.
150 volts.
-80 aprox. volts.

0
140 approx. volts.

34 milliamps.
18 milliamps.
4 approx. milliamps 

1.3 approx. watts.
5 approx. watts.

A s  S u p p r e s s o r  M o d u l a t e d  R.F. P o w e r  A m p l i f i e r — C l a s s  
C T e l e p h o n y .

Carrier Conditions to give  100% modulation.

D.C. P late V o l ta g e ................ ...450 volts, max.
D.C. Screen Voltage . .  . .  150 volts max.
D.C. P la te  C u r r e n t ................ ... 25 m illiamps max.
D.C. Grid C u r r e n t .................... 7.5 m illiamps max.
Screen I n p u t ............................. 4 watts max.
Plate  D iss ip a tio n ..................... ... 10 watts max.

Typical Operation.
D.C. P la te  V o l ta g e ................ ..450 250 volts.
D.C. Screen Voltage . .  . .  150 150 volts.
D. C. Grid V o l ta g e ................-90 -90  approx. volts.

D.C. Suppressor Voltage . .  -45
Peak R.F. Grid Voltage . .  130
Peak A.F. Suppressor Voltage 65
D.C. Plate C u r r e n t ................  21
D.C. Grid C u r r e n t ................ 2.5
D.C. Screen Current . .  . .  17
Driving P o w e r ........................ 0.5
C arrier Power Output . .  . .  3.0

-20  approx. volts.
130 approx. volts.
30 approx. volts.
19 milliamps.

4.2 approx. milliamps 
22.5 milliamps.

1.0 approx. watts.
1.2 approx. watts.

As P e n t o d e  F r e q u e n c y  D o u b l e r .

Typical Operation.

D.C. P late Voltage ...............  450 volts.
D.C. Screen Voltage ...............  200 volts.
D.C. Grid V o l ta g e ......................-120 approx. volts.
D.C. P late Current ...............  40 milliamps.
D.C. Screen Current ...............  18 milliamps.

D.C. Grid Current . . . . . . . .  2 approx. milliamps.
Power Output (2nd Harmonic) 8 approx. watts.

As T r io d e  F r e q u e n c y  D o u b l e r .

(G2 and G3 tied to G1 acting as control grid.) 
Typical Operation.

D.C. P late Voltage ............... ..450 volts.,
D.C. Grid Voltage . .  . .  . .  . .  -25 approx. volts.
D.C. P late Current ............... ..40 milliamps.
D.C. Grid C u r r e n t ........................18 approx. milliamps.

Power O utput (2nd Harmonic) 8 approx. watts.

Bottom View of Socket Connections.

Pin 1— Heater.
P in  2—Suppressor. 
P in  3—Screen.
P in 4— Control grid.

® ©
©  ©  

O  ®
BOTTOM VIEW

Pin 5—Cathode. 
P in 6—Heater. 
Top Cap—Plate.

CIRCUIT SHOWING APPLICATION OF 6P6 

6P6 CRYSTAL OSCILLATOR
6P6 SUPPRESSOR MODULATED 

R.F. AMPLIFIER

ci--01/ur 
C2 -<xwr
C 4  - 2/u-f 
C 5 -  000I/*F 
X  - CRYSTAL 
K  - K E Y  
M - CARBONMICROPHONE
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INSTALLATION
The heater of the 6P6 may be operated from 

A.C. or D.C. In circuits where the cathode oper
ates at earth potential, it should be tied to the 
centre-tap of the heater supply for A.C. and the 
negative end of the heater for D.C. supply. In 
electron-coupled circuits, where the cathode is 
above earth potential, the heater should not be 
tied to the cathode but earthed. The peak voltage 
between heater and cathode should never exceed 
90 volts.

In setting up any particular circuit the lim ita
tions of plate dissipation (difference between input 
and output), plate voltage, and plate current, 
should not be exceeded.

The screen voltage may be obtained from a 
separate source, a potentiometer, or through a 
series resistor in the plate supply. A potentiometer 
supply is recommended.

Suppressor voltage for the 6P6 may be obtained 
from a battery or potentiometer connected across 
the main D.C. high-tension supply. Both methods 
provide ample regulation for cases where the sup
pressor draws current.

Adequate shielding between input and output 
circuits is necessary. In cases where the shielding 
is efficient, neutralisation of the grid-plate capac
ity will be found unnecessary.

Great care should be taken in making circuit 
adjustments, as under certain conditions high 
screen and plate currents may flow, which are par

ticularly damaging to the screen. It is advisable 
to use a 3000 ohm. resistor in series with the com
mon negative high-voltage lead during adjustments.

APPLICATION
As a Class C R.F. Am plifier or Oscillator for 

telegraphy, typical operating conditions and maxi
mum ratings are shown above. Grid bias may be 
obtained from any of the conventional methods, 
viz., (i) From a grid leak of 50000 to 20000 ohms, 
depending on the available grid excitation, (ii) 
from a battery, (iii) Rectifier, (iv) a cathode bias 
resistor preferably variable, and suitably by-passed 
for both audio and radio frequencies. The cathode- 
bias method has the advantage of automatically 
protecting the valve when the grid excitation is 
accidently removed or circuits are detuned. The 
grid leak method has the advantage of simplicity 
and of automatically adjusting the bias in accord
ance with the excitation available. The grid bias 
voltage is not particularly critical for optimum 
results with this valve. The working D.C. grid 
current will vary accordingly.

A slight advantage will be obtained by operat
ing the suppressor at a positive voltage up to 40 
volts max. Reduced input to the screen results, 
together with a small increase in plate circuit 
efficiency.

As a suppressor modulated Class C R.F. am pli
fier, typical operating conditions will be found in 
the characteristic data. Grid bias may be obtained 
by the same methods as used for Class C R.F. 
amplifier service. Suppressor bias is best obtained 
from a potentiometer on the main D.C. high voltage 
supply. It may also be obtained from battery 
supply.

The operation of a suppressor-modulated self
excited oscillator differs slightly from that of an 
amplifier, and for a modulated oscillator it will 
be found that optimum results are obtained by 
reducing the suppressor D.C. bias and peak A.F. 
voltage to approx. two-thirds of the values shown 
under amplifier operating conditions. Frequency 
modulation in the case of a modulated oscillator 
is reduced to a practically negligible quantity.

As an R.F. frequency doubler, the 6P6 may be 
operated as a pentode or alternatively as a high- 
mu triode by connecting the three grids together 
to form a control grid. Typical operating condi
tions are shown. The use of the valve under two 
different conditions as a frequency doubler, enables 
a selection to be made for optimum coupling to 
preceding and succeeding stages. Operation as 
control grid modulated amplifier is permissible 
but is not considered advisable in view of the 
improved results obtained with suppressor grid 
modulation.

Other applications of the 6P6 are possible, and 
enquiry will be welcome along these lines.
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An Inexpensive Telephone Transmitter, Using Radiotron 6P6 
and Suppressor-Grid Modulation

The suppressor grid originally added to the 
screen-grid tetrode for the purpose of reducing the 
effect of secondary emissions, has provided a ready 
means of controlling the valve characteristics. This 
control is now used in low-power valves for the 
modulation of radio-frequency power amplifiers 
and oscillators.

W hile normal operation of a pentode as R.F. 
power amplifier or oscillator requires for maximum 
output that the suppressor be at cathode potential 
or slightly positive, when modulation is to be ap
plied, the valve must operate under this optimum 
condition at its instantaneous peak output. For 
this reason, the suppressor is biased negatively 
until the R.F. output is one-quarter that to be 
obtained on modulation peaks (i.e., one-half the 
peak value of R.F. output cu rren t). The un
modulated plate efficiency is thereby reduced to 
one-half the normal value (approx. 30% ) and 
D.C. plate current input falls to half the normal 
value. The screen input will increase. This means 
that when 100% modulation is applied (the sup
pressor grid being at the positive audio peak ), the 
instantaneous output is four times the carrier 
power, and plate efficiency rises to a maximum. 
The average plate efficiency with 100% modulation 
is then intermediate in value between the carrier 
efficiency and peak efficiency, and approximates
45% .

An examination of the 6P6 characteristics shows 
that the R.F. output current varies lineally with 
variation of suppressor voltage. Under these con
ditions the plate input remains constant with modu
lation, while power output increases by the 50% 
required for fu ll modulation. Non-variation of 
the D.C. plate current during modulation is thus 
an indication of distortionless modulation.

Compared with plate modulation, suppressor 
control does not give the high R.F. outputs of the

former, but does not require a high-power audio 
system and speech amplifier, while the R.F. excita
tion requirements are small. Compared with con- 
trol-grid modulation, its advantage lies in the fact 
that audio and radio frequency voltages are applied 
to separate electrodes, and the modulating electrode 
is not as critical as to D.C. bias. The field of sup
pressor-grid modulation is definitely in low-pow
ered transmitters, of a simple and compact con
struction.

The circuit diagram shows an application of the 
6P6 to an inexpensive phone transm itter using one 
6P6 as crystal oscillator, a second 6P6 as sup
pressor modulated R.F. amplifier and a 6A6 as 
modulator, the plates and grids of the 6A6 being 
tied together. With this arrangement there is suf
ficient gain in the modulator to fully load the 6P6. 
For operation from a pickup a 3^:1 transformer 
may be included between the pickup and the con
trol grid of the 6A6. The plate supply voltage 
may be from 250 to 450 volts and the maximum 
carrier output will be 3.0 watts. The constants in 
the circuit diagram refer to 450 volt operation. A 
switch is used to change over the suppressor to 
-(- 40 volts for C.W. operation. The R.F. output 
on C.W. is about 12 watts.

DETAILS OF TRANSFORMERS
T , Microphone Transformer.

Core: Iron Section, f "  x §
Window . .  1 j ” x f ”.
Overall . .  2 f ” x 2" x f ” stack. 
Shell-type core, butt-joined laminations.

Prim ary: 400 turns 26 B & S enamelled.
Secondary: 4000 turns 36 B & S enamelled.

T., Modulation Transformer.
Same Core as Ti.
Prim ary: 3120 turns 36 B & S enamelled.
Secondary: 2600 turns 34 B & S enamelled*

stack.

RADIOTRON 8 0 3
R.F. Power Pentode, Amplifier, Frequency-multiplier, Oscillator, Suppressor- 

modulated Amplifier, Grid-modulated Amplifier
Radiotron 803 has a very wide field of application, particularly  for 

high-power mobile transmitters. The plate connection is brought out at the 
top of the bulb to give high insulation and low inter-electrode capacities. 
N eutralisation is generally unnecessary in adequately shielded circuits.
Price £ 1 8 /- /-  net.

tungsten and should always be kept within plus or 
minus 5%  of the rated value.

The valve should be mounted in a vertical posi
tion, and in any application where vibration or 
shock is likely to be experienced a shock-absorb
ing suspension must be employed.

Free circulation of air around the bulb is neces
sary. Wire leads should be kept at a reasonable 
distance from the bulb. The filament is of thoriated

Under maximum conditions the plate should 
show a barely perceptible red colour when viewed 
in the dark immediately after all power switches 
have been opened.
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R -F  POWER AMPLIFIER OR FREQUENCY MULTIPLIER

TYPE 803

If the screen voltage is obtained from a series 
dropping resistor, care should be taken to switch 
off the high voltage before switching off the fila
ment. If the screen voltage is obtained from a sep
arate  source or from a potentiometer, the plate volt
age should be applied before the screen voltage or 
simultaneously with it. The) screen should never 
show more than a barely perceptible red colour.

Shielding of the 803 should enclose the base end 
o f the valve and extend up to a point level with 
the circular shield disc located at the bottom of the 
plate. Clearance between the glass bulb and the 
•external shield should be at least 1 /1 6in.

Radiotron 803 may be operated at maximum 
ratings at frequencies up to 20 megacycles. At 
frequencies above 20 megacycles the plate voltage 
and power input should be reduced. When two or 
more 803’s are operated in parallel a non-inductive 
resistance of 10 to 100 ohms should be placed in 
series with the grid lead of each valve, close to the 
socket-terminal, to prevent parasitic oscillations.

O U T L IN E  D RA W IN G

TEN TATIVE CHARACTERISTICS
Filam ent Voltage (A.C. or D .C . ) ............... 10 Volts
Filam ent C u r r e n t .............................................3.25 Amperes
M utual Conductance, for plate cur. of

55ma................................................................ 4000 Micromhos
Direct Interelectrode Capacities:

Grid-Plate (with external shielding), 0.15 max.
InPu t .............................................................. ■' 15.5
Output . . . .  ...................................................  28.5 AMf

Bulb (for dimensions, see Diagram) . .  . .  T-20 
Cap (for connection, see Diagram) . .  . .  Large Metal 
Base (for socket connections, see D iagram ), Giant 5-Pin 

Ceramic, Bayonet.

M axim um  Ratings and Typ ical Operating Conditions

As R-F P o w e r  A m p l if ie r — C l a s s  B T e l e p h o n y .

Carrier Conditions per Valve; for use with a Modulation 
Factor up to 1.0.

D.C. Plate V o lta g e ............................  2000 max. Volts
D.C. Screen Voltage (Grid No. 2 ), 600 max. Volts 
D.C. Suppressor Voltage (Grid

No. 3 ) ........................................... 60 max. Volts
D.C. P la te  C u r r e n t ............................  90 max. Milliamperes
Plate I n p u t ............................................  180 max. W atts
Plate Dissipation . .  . .  ................. 125 max. W atts
Screen D is s ip a tio n ............................. 20 max. W atts

Typical Operation:
Filam ent Voltage (A.C.),
D.C. P late Voltage ..
D.C. Screen Voltage . .
D.C. Suppressor Voltage . .
D.C. Grid Volt. (Grid

No. l j ,  Approx...............
Peak R.F. Grid Voltage

(Approx.) ........................
D.C. P late Current . .
D.C. Screen Current . .
D.C. Grid Current . .
Driving Power (A pprox.)*,
Power Output (Approx.),

* At crest of a-f cycle.

10 10 10 Volts 
1250 1500 2000 Volts
600 600 600 Volts

40 40 40 Volts

-40 -40 -40 Volts

55 55 55 Volts
80 80 80 M illiamperes
15 15 15 M illiamperes
3 3 3 M illiamperes

1.5 1.5 1.5 W atts
33 40 53 W atts

C A R R IE R —1 
C O f jD IT IW S i

GRID MODULATION CHARACTERISTICS
E *  =10 VO LTS A .C . 

V O L T S = 2 0 0 0
T Y P E  803 

_ 0 - C  P L A T E  
D -C  SC REEN  VO LTS = 800  
D -C  S U P P R E S S O R  VO LTS = +  4 0  

- D - C  G R ID  B IA S  V 0 L T S = - 8 0  
P E A K  R - F  S R ID  V O LT S  = IIO  
NOTE . INSTANTANEOUS V A LU ES  IGNORE 

IN STAN TANEOUS f l - f  COM PONENTS' 
P E A K  A-F 

" S R I O  VO LTS 
-S O  0  « 0 /I

-®5 -120  “ 8 0  - 4 0  
IHSTANTAN EOUS A -F  G R ID  V O LTS  UN PUT) 

9 2 C - 4 4 2 5
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A s  S u p p r e s s o r -M o d u l a t e d  R.F. P o w e r  A m p l i f i e r — C l a s s  
C T e l e p h o n y .

Carrier Conditions per Valve; for use with a Modulation 
Factor up to 1.0.
D.C. P la te  Voltage ............................. 2000 max. Volts
D.C. Screen Voltage (Grid No. 2 ) , 600 max. Volts
D.C. P late C u r r e n t ............................  90 max. M illiamperes
D.C. Grid C u r r e n t .............................  50 max. Milliamperes
Plate I n p u t ........................................ .. 180 max. W atts
P late D is s ip a t io n ............................... 125 max. W atts
Screen D iss ip a tio n ............................. 30 max. W atts
Typical Operation:

Filam ent Voltage (A.C.) 10 10 10 Volts 
D.C. P late Voltage . .  1250 1500 2000 Volts 
D.C. Screen Voltage . .  400 500 500 Volts 
D.C. Suppressor Voltage 

(Grid No. 3 ),
(Approx.) .................. -85  -110 -135 Volts

D.C. Grid Volt. (Grid 
No. 1 ), (Approx.) . .  -35 -50 -50 Volts 

Peak R.F. Grid Volt.
(Approx.) ................  110 120 120 Volts

Peak A.F. Suppressor 
Volt. (Approx.) . . .  125 150 175 Volts 

D.C. Plate Current . .  80 80 80 Milliamperes 
D.C. Screen Current . . 55 55 55 Milliamperes 
D.C. Grid Current . .  15 15 15 M illiamperes 
Screen Resistor . .  . .  15000 18000 27000 Ohms 
Driving Power (Ap

prox.) * .......................  1.6 1.6 1.6 W atts
Power Output (Ap

prox.) .........................  33 40 53 W atts

A s  G r id -M o d u l a t e d  R.F. P o w e r  A m p l i f i e r — C l a s s  C 
T e l e p h o n y .

Carrier Conditions per Valve; for use with a Modulation 
Factor up to 1.0.
D.C. P late V o l ta g e ............................  2000 max. Volts
D.C. Screen Voltage (Grid No. 2 ) , 600 max. Volts 
D.C. Suppressor Voltage (Grid

No. 3 ) ........................................... 60 max. Volts

SUPPRESSOR MODULATION CHARACTERISTICS
TYPE 803 E t  = IO VOLTS A.C.

- D - C  P L A T E  VO LTS = 2 0 0 0  
D -C  SC REEN  V O LTS  = 2 0 0 0  MINUS 

DROP IN  S E R IE S  SC R E E N  
R E S IS T O R  O f  2 7 0 0 0  OHMS - 

D -C  SU P P R E S SO R  V 0 L T S = - I3 5  
- D - C  GRID B IA S  VO LTS= -SO  

P E A K  R - F  G R ID  VO LTS = 120 
N O T E'. INSTANTANEOUS VALU ES IGNORE 

INSTANTANEOUS R -r  COM PONENTS-
P F AH A - F

Top view of 803 Socket 
Connections.

D.C. P late C u r r e n t ...............
P la te  I n p u t .............................
P la te  D is s ip a t io n .................
Screen D iss ip a tio n ................
Typical Operation:

Filam ent Voltage (A.C.)
D.C. P late Voltage . .
D.C. Screen Voltage . .
D.C. Suppressor Voltage,
D.C. Grid Volt. (Grid 

No. 1 ), (Approx.) . . .
Peak A.F. Grid Volt.

(Approx.) ........................
Peak R.F. Grid Volt.

( A p p r o x . ) .........................
D.C. Plate Current . .
D.C. Screen Current . .
D.C. Grid C u r r e n t ...............
Driving Power (A pprox.)*,
Power Output (A pprox.), 33 40 53 W atts

* At crest of a-f cycle.
A s  R.F. P o w e r  A m p l i f i e r  a n d  O s c il l a t o r —C l a s s  
T e l e g r a p h y .

Key-down Condition per Valve without M odulation.**

. . .  90 max. Milliamperes

. . .  180 max. W atts
. . .  125 max. W atts
. . .  20 max. W atts

10 10 10 Volts 
1250 1500 2000 Volts 

600 600 600 Volts 
40 40 40 Volts

-80 -80 -80  Volts

50 50 50 Volts

115 115 110 Volts 
80 80 80 Milliamperes- 

15 Milliamperes- 
4 Milliamperes 
2 W atts

15 15
4
2

33

INSTANTANEOUS A - f  SU PPRESSO R VO LTS (INPUT) 
9 2 C - 4 4 2 6

D.C. P late V o lta g e ............. 2000 max. Volts
D.C. Screen Voltage (G rid No. 2 ), 600 max. Volts
D.C. Suppressor Voltage (Grid

No. 3 ) ........................... 60 max. Volts
D.C. P late C u r r e n t ............. 175 max. Milliamperes-
D.C. Grid C u r r e n t ............. 50 max. Milliamperes.
P late I n p u t ........................... 350 max. W atts
P late D is s ip a t io n ................ 125 max. W atts
Screen D iss ip a tio n ............. 30 max. W atts
Typical Operation:

Filam ent Voltage (A .C.), 10 10 10 Volts
D.C. P late Voltage 1250 1500 2000 Volts
D.C. Screen Voltage . . 500 500 500 Volts
D.C. Suppressor Voltage, 40 40 40 Volts
D.C. Grid Volt. (Grid

No. 1 ), (A pprox.), -30 -30 -30 Volts
Peak R.F. Grid Voltage

(Approx.) ................ 150 150 150 Volts
D.C. Plate Current 160 160 160 M illiamperes
D.C. Screen Current . . 45 45 42 M illiamperes
D.C. Grid Current 18 18 16 M illiamperes
Screen Resistor . . 17000 22000 36000 Ohms
Driving Power (A pprox.) 1.8 1.8 1.6 W atts
Power Output (Approx.) 130 160 210 W atts

** Modulation essentially negative :may be used if the posi-
tive peak of the audio-frequency envelope does not 
exceed 115% of the carrier conditions.

RADIOTRON 8 6 6
Owing to the recent price reduction on Radiotron 

866, which is now only 25/- net to licensed experi
menters, it is anticipated that this type will prove 
even more popular than at present. Many experi
menters who are using somewhat low voltages will

be pleased to own a rectifier capable of working 
efficiently and with a long life and which will 
deliver voltages as high as may be desired. Why 
not invest in a set of Radiotron 866’s and avoid 
anxiety about the rectifier?

TOP V IE W


