
B O X  N o .  2 5 1 6  B B  G . P . O . ,  S Y D N E Y

TECHNICAL BULLETIN \ o .  71 30th DECEM BER, l»»6

In this issue:
Pages

42, 6F6: 5 watts output I
Inverse feed-back with resistance coupling 2
6L6: Equal plate and screen operation 2
5 valve circuit for fidelity .....  ......... .........  3, 4
Tonal balance at low volume ....................  4, 5
25L6: Beam amplifier valve for A C / D C  5
Interchangeable types of valves 5, 6
Cathode Ray Tubes .....  ........ 6, 7

Experimenters' section:
807 Beam Power Valve for transmitting ...... 7, 8

5 W ATTS OUTPUT FROM  R A W O IB O N S  
42 and 6F«

As class A pentodes the 42 and 6F6 have been very widely used 
with plate and screen voltages equal to 250  volts and under these 
conditions a power output up to 3 watts is obtainable. A consider­
ably higher output may be obtained through the operation of these 
valves with plate and screen voltages equal to 315 volts. The power 
output is 5 watts with a load resistance of 7 ,000 ohms, plate current 
42mA and screen current 8mA. The correct grid bias is —22 volts 
and the correct cathode bias resister is 450  ohms. The advantage 
of increased power output is that at a level of 3 watts the distortion 
is considerably less than that given by the same valves operated with 
a supply of 250 volts. A grid circuit resistance of 0 .5  megohm is 
perm itted with self-bias.

Inverse feed-back is recommended for use in all cases whether 
for 3 watt or 5 watt conditions. The application of inverse feed-back 
to resistance coupled output valves is given elsewhere in this 
bulletin.
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IN V ER SE FEED-BACK  W IT H  RESISTA N C E COUPLING

A lthough transfo rm er coupling is recommended fo r general use with inverse 
feed-back circuits, there are certain  cases where resistance coupling m ay be used. 
T ypical circuits showing the application  of resistance coupling and inverse feed-back 
to R adiotron types 42 and 6L6 are given in  figures 1 and 2 . The 6F6 m ay be 
regarded as being interchangeable with 42. W ith these circuits larger power outputs 
may be obtained before the distortion becomes excessive, o r alternatively  for the 
same power output the distortion is very noticeably reduced. These p articu la r 
circuits are strongly  recom m ended where pentodes are em ployed as pow er am plifiers. 
The additional com ponents are very few and the advantages conferred are very 
great. It should be pointed out tha t types 6B7S and 75 are not su itable in place of 
the 6C6 resistance coupled audio am plifier.

A lthough these circuits using inverse feed-back w ill be found very much m ore 
satisfactory  than the conventional use of such pentodes, the quality  obtained is not 
equal to that given by Class A triode valves either single or push-pull. This is due 
to the low p la te  resistance of the triode valves enabling the loud speaker to respond 
accurately to transients. The circuit of a single triode valve (type 2A 3) is shown 
in figure 3. and is recommended fo r application  where quality  is of first im portance. 
The input to this am plifier fo r fu ll ou tpu t of 3.5 watts is less than 0.3 volts RMS, 
so that any norm al pick up m ay be used. W hen the 6C6 is used as an audio 
am plifier, it w ill generally  be found most convenient to use R adiotron 6B7S as the 
In term ediate Frequency Am plifier.

Fig. 1. F ig. 2. Fig. 3.

EQUAL PLA TE AND SCREEN VOLTAGE O PER A TIO N  OF THE 6L 6

In m any applications it is convenient to use equal p la te  and screen voltages for 
the 6L6. The curves given have been calculated from  ideal valve equations and will 
be found to be approxim ately  correct over the range of voltages covered. Slight 
erro rs m ay be found to occur and the curves should  be used only as w orking 
approxim ations.
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RADIOTRON 6L6

A P PR O X IM A T E  O PER A T IO N  C H A R A C T E R I S T IC S
S IN G L E - V A L V E  C L A S S  A | O P E R A T IO N

RADIOTRON 6L6

A P P R O X IM A T E  O PER A T IO N  C H A R A C T E R IS T IC S
P U S H - P U L L  C L A S S  A | O P E R A T IO N  

AT  G R ID - C U R R E N T  P O IN T
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The to tal plate and screen dissipation of the 6L6 should  not exceed 24 watts 
and that of the screen itself should not exceed 3.5 watts. The screen dissipation 
increases with power output because of rectification in the screen circu it; p late 
dissipation decreases with increasing power output. Hence the m axim um  screen 
dissipation value should not be exceeded with fu ll signal app lied  and the maxim um  
plate  and screen dissipation value should not be exceeded when 110 signal is applied .

5  VALVE A.C. CIRCUIT FO R  FID ELITY
There has been m uch discussion fo r and against high-fidelity receivers. In  any 

receiver claim ing fidelity, there are two essential features to be considered; the first 
is harm onic distortion and the second is frequency range. Experim ents have proved 
that it is possible to obtain  in  a sim ple radio receiver as low a degree of harm onic 
d istortion as is given by com plicated m ulti-valve receivers com ing w ithin the standard  
specification of “ High F idelity  Receivers” , in fact it is found that the reduction of 
harm onic distortion can be m uch m ore easily accom plished with a sm aller num ber 
of valves than with the m ore com plicated circuits. It has also been found that if the 
audio frequency range is not required  to be linear, up to the norm ally  accepted 
lower lim it of 7,500 cycles per second, m any difficulties are removed.
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In this Bulletin a circuit is given fo r a sim ple A.C. Receiver of fa irly  conven­
tional design which has an audio frequency range lim ited by the side-band cutting 
of the IF  channel. The high audio frequency response m ay therefore be adjusted to 
cover a medium or narrow er range as determ ined by the coupling or band-pass 
setting of the IF  transform ers.

Efforts were m ade to bring  down the harm onic distortion  occurring  under 
p ractical conditions to an extrem ely low value. It was found that the distortion 
occurred m ostly in  a pentode ou tput stage, this was therefore replaced by a triode 
(type 2A 3) which gave slightly  higher ou tput than tha t of the po p u la r 42 pentode.
In order to obtain sufficient grid  excitation it was found necessary to use type 6C6 
resistance coupled pentode as the audio am plifier. An inpu t to the grid  of the 6C6 
of less than 0.3 volt RMS, is sufficient to give fu ll ou tput from  the 2A3.

Considerable harm onic distortion  is frequently  found to occur in the diode- 
detector and A.V.C. system. In this circuit precautions have been taken to minim ise 
this distortion. The to tal distortion of this circuit under any practical conditions 
of inpu t signal, percentage m odulation, or of loud speaker im pedance is less than 
7% . W ith conventional circuits the harm onic distortion under the same conditions 
frequently  reaches a value in excess of 30% .

The sensitivity of the whole receiver with iron  core IF  transform ers averages 
between 4 and 5 m icrovolts (absolute) over the broadcast band and good sensitivity 
is obtainable on the short wave band with the same circuit.

Investigation of this circuit is still proceeding and at an early  date we hope 
to give m ore com plete details and individual m easurem ents.

The circuit diagram  is self-explanatory except that the resistance of the field 
coil (FC ) and the secondary voltage of the transform er (T ) are not given. The 
follow ing values are given fo r three different field wattages.

FIELD COIL FIELD W ATTS TRANSFORM ER
1000 ohms 7 385 —  0 —  385 volts
1500 ohms 10 400 —  0 —  400 volts
2000 ohms 14 425 —  0 —  425 volts

R adiotron 6G5 is shown in the circuit in accordance with the m ethod described 
in Radiotronics Technical B ulletin No. 70. W ith this arrangem ent the 6G5 will 
respond to very weak signals and it was found that perceptib le deflection was given 
with a carrie r input of 100 m icrovolts. Com plete closure of the gap occurred with 
a signal input of 20,000 m icrovolts. This p articu la r arrangem ent appears to be 
very well suited to norm al applications and overlapping  w ill not norm ally  occur 
even on strong local stations. The sensitivity of the 6G5 is sufficiently good to be 
used on the reception of weak stations and short wave stations.

The 6G5 m ay be om itted if desired w ithout any change of circuit.

<
TONAL BALANCE AT LOW  VOLUM E

W hen a radio receiver o r am plifier is adjusted to give correct tonal balance on 
fu ll volume, it is found that at very low volum e the response is lacking in bass 
and also to a less extent in highs. This effect is due not to the am plifier but to a 
characteristic of the hum an ear and if correct tonal balance is required  at all 
volumes it is necessary to use some form  of com pensation which w ill give additional
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CIRCUIT OF A.C. RECEIV ER

A.W. VALVE CO.
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R A D IO T R O N  C IR C U IT  NO. D 4 I

2 0 0 - 260 V 
5 0 ^

bass response at low volume. This m ay be accom plished autom atically  through a 
filter circuit operated through the volume control setting o r it may be m anual in the 
form  of a “bass boost” control. The necessity for such an addition becomes more 
apparen t when the pow er ou tput of the am plifier is greater than about 5 watts. 
In form ation  on p articu la r form s of bass boosting, whether autom atic o r m anual, 
is availab le  on request.

R A D IO TR O N  25'LO Beam  A m plifier V a lve  for A C -D C  Sets

Announcem ent has been made of the release of R adiotron 25L6, which is 
sim ilar in  application  to R adiotron 6L6 but has a heater operating  at 25 volts 0.3 
am pere. The power ou tput is considerably in excess of that given by any other 
equivalent valve and will make the AC-DC set give a perform ance, as regards output, 
equal to o r greater than that of most AC sets in use to-day. Stocks of the new valve 
are not expected until early  in February  1937. Com plete technical data w ill be given 
at the earliest opportunity .

INTERCHANG EABLE T Y PE S OF VALVES
In general, the last two digits of a three-digit receiving valve type num ber are 

the significant type designation. Thus, the R adiotron 27 is interchangeable with the 
C-327. In the case of a suffixed letter, the same ru le app lies ; fo r exam ple, the 
R adiotron 71A will replace the UX-171A of our m anufacture and also the FY-’71A 
or AG-71A, etc., of other m anufacturers.

Exceptions to this ru le  include the follow ing types, fo r which we do not have 
an in terchangeable type: KR-20, KR-22, 57-AS, 59-B, G-84, 182B, 183, 401, 482A, 
482B, 483, 484, 485, 985.
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Valve types identified by the RMA system of num bering and having corres­
ponding type num bers are always interchangeable. The RMA system is distinguished 
by the use of a letter p laced between two num bers, as, fo r exam ple, the 2A3 and 
the 25Z5.

The follow ing R adiotron types can be interchanged fo r valve types of other 
m anufacturers. The list also gives type num bers of valves which supersede earlier 
models.

Other 
Manufacturers' 

Type No.
Radiotron 
Type No.

Other 
Manufacturers' 

Type No.
Radiotron 
Type No.

Other 
Manufacturers' 

Type No.
Radiotron 
Type No.

2A3H 2A3 '39 39/44 95 2A5
6Z3 l-v •39-A 39/44 98 84
6Z4 84 ■44 39/44 585 50
I4Z3 I2Z3 ’51 35 586 50
'00 00-A 64 36* P-861 84
'01 01-A 64-A 36* 986 83 f
'12 I I 2-A 65 39/44* AD l-v

'13 80 65-A 39/44* AF 82
'16 81 67 37* A G 83
’ 16-B 81 67-A 37* KR-I l-v
*24 24-A 68 38* KR-5 6A4
25S 1 B5-25S 68-A 38* KR-25 2A5
27HM 56 '71 71-A KR-28 84
'36-A 36 '71 - B 71-A LA 6A4
'37-A 37 80 M 83 f PZ 47
'38-A 38 '88 831 PZH 2A5

* In Automobile sets only.
f When receiver's power transformer will stand additional filament current.

R A D IO TR O N  CATHODE R A Y  T l  BES
Com plete data on all R adiotron Cathode Ray Tubes is availab le  on request, but 
fo r convenient reference a table is shown giving the most im portan t characteristics.

SCREEN SCREEN
DIA. DEFLECTION RADIOTRON 

TYPE No. SPEC IA L  FEATURES NETT PRICE

9-inch Electromagnetic 903 £58 10 0

Electrostatic-
magnetic 904 £24 0 0 *

Greenish
(general

purpose)

5-inch Electrostatic 905 Identical to 907 and 909 except for screen 
material. £20 0 0 *

High-voltage
electrostatic 912 Anode No. 2 max. 15,000 volts. On

application

3-inch

Electrostatic 906
Identical to 908 and 910 except for screen 
material.
Identical to 911 except for gun material.

£7 5 0 *

Electrostatic 911 Has gun unusually free from magnetisation 
effects; otherwise identical with 906. £10 0 0

* Bluish 
(short
persistence)

5-inch Electrostatic 907- Sim ilar to 905 and 909 except for screen 
material. £23 10 0

3-inch Electrostatic 908 Identical to 906 and 910 except for screen 
material. £10 0 0 *

Bluish-white
(long

5-inch Electrostatic 909 Identical to 905 and 907 except for screen 
material. £20 0 0

persistence)
3-inch Electrostatic 910 Identical to 906 and 908 except for screen 

material. £9 0 0 *

* A vailab le from stock
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FLUORESCENT s c r e e n  c h a r a c t e r i s t i c s

G R E E N IS H  S C R E E N : (Types 903, 904, 905, 906, 911, 912).
The brightness drops to 1 %  after 0.057 second.

B L U ISH  S C R E E N : (Types 907, 908).
The brightness becomes negligible in less than 30 microseconds.

B L U ISH - W H IT E  (L O N G  PER S IS T EN C E ) S C R E E N : (Types 909, 910).
The brightness after 10 seconds is 0.018%.

N O T E O N  P H O T O G R A P H IC  A P P L IC A T IO N :
A ll three types of screen are suited to photographic application either with ortho- 
chromatic or panchromatic plates. The exposure will depend on the sensitivity of the 
plates and also on the brilliance 'o f the screen.

EX PER IM EN TE R S’ SECTION
BEAM  P O W E R  VALVE FOR T R A N SM IT T IN G
R a d io t r o n  H07

The success of Radiotron 6L6 as an oscillator and frequency m ultiplier has 
opened the way for a special transmitting valve more suited to the wide range of 
requirements in amateur transmitters. Radiotron 807 is an indirectly heated cathode 
type incorporating directed Electron Beams. As the result of the use of electron 
beams the screen does not absorb appreciable power and at the same time the opera­
tion is sim ilar to that of a pentode even though no suppressor grid is used. The 
extremely high power sensitivity makes this valve especially suited for use as a 
R.F. or A.F. amplifier and plate-modulated amplifier. The plate connection is brought 
out at the top of the glass bulb so as to obtain low grid-plate capacitance in R.F. 
applications. The 807 may be operated at maximum ratings in all classes of services 
at frequencies as high as 60 megacycles. The maximum plate dissipation is 21 watts. 
Radiotron 807 is equipped with a ceramic base.

Radiotron 807 may be used in any normal application of power amplifier 
pentodes, except for suppressor grid modulation. Where it is desired to use sup­
pressor grid modulation a smaller valve such as the 6P6 may be modulated and used 
to drive the 807 as a linear class B amplifier. The output from a single 807 under 
these conditions will be 9 watts on telephony. Alternatively, due to the extremely 
low screen current, plate-modulation is practicable and very much more efficient 
than with any existing type of pentode valve. A power output of 17 watts (carrier) 
is obtained with a D.C. plate voltage of only 325 volts.

As an oscillator or Class C telegraphy amplifier the 807 gives a power output 
of 25 watts from a plate voltage of 400 volts. The driving power is only 0.18 watts.

Adequate shielding and isolation of the input and output circuits are necessary 
if optimum results are to be obtained. In some cases neutralisation may be necessary 
to prevent feed-back. A condenser of 0.1 m icrofarad between screen and cathode 
will be found necessary to by-pass radio frequency.

When operated as a plate:modulated class C amplifier, modulation of the screen 
voltage can be accomplished either by connecting the screen to a separate winding 
on the modulation transform er or by connecting it to a tap on the modulation 
transformer or choke through a blocking condenser. With the latter method an 
audio frequency choke should be connected in series with the screen supply lead. 
Control-grid bias for this service should preferably be obtained from a fixed source, 
although a combination of either grid leak and fixed supply or grid leak and cathode 
resistor may be also used.
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R adiotron 807 m ay be used at frequencies h igher than 60 megacycles with a 
reduction in rating. A t 80 megacycles 75%  of the m axim um  p la te  voltage and p la te  
input m ay be used. W ith the grid  connected to the p la te  through the shortest pos­
sible connection, the resonant frequency of the grid-plate circuit is approxim ately  
155 megacycles. At this frequency the rating  is reduced to 50%  of the maxim um  
rated p la te  voltage and p la te  input.

As an oscilla tor (crystal o r self-excited), the 807 should  be connected the same 
as in am plifier service. It is usually  necessary where feed-back depends on the 
control-grid-to-plate capacity, to introduce external feed-back. This m ay be done 
by the use of a  sm all condenser and not la rger than two m icrom icrofarads connected 
between control grid  and plate.

Com plete technical data on operating  conditions w ill be given at a la ter date. 
Brief characteristics are given below an d  fu rther inform ation is available on request. 
E nquiries should be addressed to Box 2516 BB, G.P.O., Sydney.

RAD IO TR O N  8 0 7

T E N T A T IV E  C H A R A C T E R IST IC S
H eater V oltage (A.C. or D .C.) ................................
H eater C urrent
M utual Conductance (fo r  p la te  current 72mA) 

O IR E C T  IN T ER E L.E C TR O D E  C A P A C IT A N C E S
G rid-P late (with external sh ielding)
Input
O utput

Bulb ...........................................*...............................
M axim um  Dim ensions ....  .....
Cap (p la te)
Base
Socket Connections:

1. H eater
2. G rid No. 2
3. G rid No. 1

M A X IM U M  R A T IN G S
D-C P late Voltage
D-C Screen Voltage
P late  Inpu t (C lass C. T elegraphy)
Screen Input (Class C. T elegraphy) ......
P late  D issipation (Class C. T elegraphy)

T Y P IC A L  P O W E R  O U T P U T S
Class AB 2 (2 valves) ................................
R.F. A m plifier (Class B. Telephony) ....
P late M odulated R.F. Power A m plifier
R.F. Am plifier (C lass C. T elegraphy) ...

R adiotron 807: Nett P rice

6.3 Volts 
0.9 Am pere 

6000 approx. Micromhos

0.2 max. /x/xf
11.6 fi/i f 
5.6 /Lt/U.f 

ST-16
5 |in .  x 2 ^ i n .
Sm all M etal 
M edium 5-Pin Ceramic

4. Cathode
5. H eater 
Cap. P late

400 max. Volts
300 max. Volts

40 max. W atts
3.5 max. W atts

21 max. W atts

60
9

17
25

W atts 
W atts 
W atts 
W atts 

£ 2 /5 /- .
Stocks are expected to arrive early  in February , 1937.
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