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Editor’s Note:— The information on the use of Radiotron 1C4 as a single I. F. 
amplifier has had to be left over from this issue and will be given in Technical 
Bulletin No. 63, which will be available very shortly.
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R A D IO T R O N  (»L6
TH E NEW  BEAM POWER AM PLIFIER

(Tentative Data)

The R adiotron 6L6 is a pow er-am plifier valve of the all-m etal type fo r use in the output stage of 
rad io  receivers, especially  those designed to have am ple reserve of pow er-delivering ability . This new 
valve provides high power ou tput with high power sensitivity and high efficiency. The power output 
at a ll levels has low th ird  and negligible h ighei-order harm onic distortion.

These distinctive features have been m ade possible by the app lica tion  of fundam entally  new design 
princip les involving the use of directed electron beams. The beams of h igh electron density are p ro ­
duced by constrain ing the electrons with potential fields set up by the valve electrodes arranged  to give 
the desired effects.

P rim ary  features resu lting  from  this arrangem ent are that the screen does not absorb appreciab le 
power and tha t efficient suppressor action is supplied by space-charge effects produced between the screen 
and the plate. Secondary features a re  high pow er-handling ab ility , high efficiency, and high power sensi­
tivity. F urtherm ore, large power output is obtainable w ithout any grid  cu rren t flowing in  the input 
circuit.

In the design of the 6L6, the second-harm onic d istortion  is in ten tionally  high in order to minim ize 
th ird  and h igher-order harm onics. Experience has shown tha t second harm onics are fa r  less objection­
able in the audio-frequency outpu t than harm onics of higher order. The second harm onics can easily  
be elim inated by the use of push-pull circuits, w hile in single-valve, resistance-coupled circuits, they can 
be m ade sm all by generating  out-of-phase second harm onics in the pre-am plifier.

Because of the high power sensitivity of the 6L6, it is p ractical to use circuits which avoid the 
troublesom e effects of loud-speaker resonance and variab le  im pedance. In  such circuits, the 6L6 not 
only m aintains its h igh efficiency, but also provides power sensitivity and stab ility  equal to or better than 
that of a triode.
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p o w e r  u i r u F i K i i
(T E N T A T IV E  DATA)

H eater V oltage (A .C. or D .C.) . .  -• 6.3 Volts
H eater C u r r e n t ......................................... 0.9 A m pere
M axim um  O verall L e n g t h ..................  4 -5 /16"
M axim um  D iam eter ..........................  1-5/8
B a s e ...............................................................  Sm all O ctal 7-Pin

STA TIC  AND D Y N A M IC C H A R A C T ER IST IC S.

H eater V oltage . . .
P la te  V o l t a g e ..............
Screen V oltage . .
G rid  V o l t a g e ..............
A m plification F acto r

6.3 V olts 
250 V olts 
250 V olts 
-1 4  V olts 
135

P la te  R e s i s ta n c e .....................................  22500 Ohm s
M utua l C onductance ........................ 6000 M icrom hos
P la te  C u r r e n t ...........................................  72 M illiam peres
Screen C u r r e n t ....................................... 5 M illiam peres

SIN G LE-VA LVE CLA SS A, A M PLIFIER
ind icates that grid  cu rren t does not flow during  any part of input cycle.S u bscrip t j

P late  V o l t a g e ...........................................................................................................................................................................................375 m ax. Volts
Screen V o l t a g e ....................................................................................................................................................................................... ™  m ax ' Vojts.
P la te  and  Screen D issfpation (Total ) t .................................................................................................................................... max.

Typical O p era tio n :— 
H eater V oltage! 
P la te  V oltage . 
Screen Voltage

6.3
375
125

6.3
250
250

6.3
300
200

D-C G rid  V oltage0 .........................
P eak  A-F G rid  V o l t a g e ................
Zero-Signal D-C P la te  C urren t . . 
M ax.-Signal D-C P la te  C u rren t . . 
Zero-Signal D.C. Screen C urren t 
M ax.-Signal D-C Screen C urren t
Load R e s i s t a n c e ................................
D isto rtio n :

T o ta l H a r m o n ic ........................
2nd H a r m o n i c ...........................
3rd  H a r m o n i c ...........................

M ax.-Signal Pow er O u tpu t . .

F ixed Self F ixed Self F ixed Self
Bias. Bias.* Bias. Bias.* Bias. B ias.9

9 -9 -14 -13.5 12.5 -11.8
8 8.5 14 14 12.5 12.5

24 24 72 75 48 51
26 24.3 79 78 55 54.5
0.7 0.6 5 5.4 2.5 3
1.8 2 7.3 7.2 4.7 4.6

1400

9
8
4

4.2

2500

10
9.7
2.5
6.5

4500

11
10.7
2.5
6.5

6.3 Volts 
375 Volts 
250 V olts 
F ixed  
Bias.

-17.5 Volts 
17.5 V olts 
57 M illiam peres 
67 M illiam peres 
2.5 M illiam peres 
6 M illiam peres 

4000 Ohms

14.5 per cent.
11.5 per cent.
4.2 per cent.

11.5 W atts

PU SH -PU LL C LA SS  A, A M PLIFIER
P la te  V o l t a g e ............................................ ....  • • 375 m ax. V olts
Screen  V o l t a g e ................ .... .................................  250 m ax. Y olts
P la te  an d  Screen  D issipation  (T o ta l)  t  . 24 m ax. W atts

T ypical O peration— 2 \a lv e s :
V alues are fo r 2 Valves.

Screen

F ix ed Self
Bias. B ias.

. 6.3 6.3 Volts

. 250 250 V olts

. 250 250 V olts
16 -1 6 *  V olts

P eak  A -F G rid-to-G rid V oltage 
Z ero-Signal D-C P la te  C u rren t 
M ax.-S ignal D-C P la te  C urren t 
Z ero-Signal D-C Screen C u rren t 
M ax.-Signal D.C. Screen  C u rren t 
L oad R esistance (P la te  to P la te )  .

D isto rtio n :
T ota l H a r m o n i c .........................
3 rd H a r m o n ic ..............................

M ax.-S ignal Pow er O u tp u t . .

F ixed
Bias.

. 32 
. 120  
. 140 
. 10 
. 16 

. 5000

2
2

. 14.5

Self
Bias.
35.6 Volts 
120 M illiam ps. 
130 M illiam ps. 

10 M illiam ps. 
15 M illiam ps. 

5000 Ohm s

2 p er cent.
2 per cent. 

13.8 W atts

t  P recau tio n s shou ld  be tak en  to in su re  th a t d issipation  
ra tin g  is not exceeded w ith  expected  line-voltage variations, 
especially  in  the case of fixed-bias opera tion . F ixed-bias 
values up  to 1 0%  of each typ ical screen  voltage can be 
used w ithou t in creasing  d istortion .

$ T he h ea te r shou ld  be opera ted  a t 6.3 volts. U nder no 
condition  should the  h ea te r voltage ever fluctuate  so th a t 
it exceeds 7.0 volts. T he po ten tia l difference betw een h eater 
a n d  cathode should  be  k ep t as low' as possible,

* W ith  no signal.

° T he type of in p u t coupling  used  shou ld  n o t in troduce 
too m uch resistance  in  the grid -circu it. T ransfo rm er or 
im pedance-coupling  devices are recom m ended. W hen the  
g rid  c ircu it has a resis tance  no t h igher th an  0.05 m egohm , 
fixed b ias may be u se d ; fo r h ig h er values, self-bias is  
requ ired . W ith  self-bias, the grid  c ircu it m ay have a 
resis tance  as h ig h  as, b u t no t g rea te r  th an , 0.5 m egohm , 
p rov ided  the  h ea te r  voltage is not a llow ed to  r ise  m ore 
th an  10% above ra te d  value und er any condition  of o p era ­
tion.
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PU SH -PU LL CLASS AB, A M PLIFIER .
P la te  V o l t a g e ......................................................................... ................................................................................................................... 400 max. Volts
Screen  V o l t a g e ........................... .................................................. ' ........................ .... ................................................ ..........................  300 m ax. Volts
P la te  and  Screen  D issipation  (T o ta l)  t  .
T ypical O pera tion— 2 Valves. V alues are  fo r 2 Valves.

H eater V o l t a g e * ............................... 6.3 6.3 6.3 6.3

P la te  V o l t a g e ................................... 400 400 400 400

Screen V oltage . . . . .................. 250 250 300 300

F ixed F ixed Self F ixed Self
Bias. Bias. Bias.* Bias. Bias.*

D-C G rid  V oltage0 ............................... 20 20 19 - 25 23.5

P eak  A-F G rid-to-G rid V oltage . . 40 40 43.8 50 57

Zero-Signal D-C P la te  C urren t . . 88 88 96 100 112

M ax.-Signal D-C P la te  C urren t . . 126 124 110 152 128

Zero-Signal D-C Screen C urrent . . 1 4 4.6 5 6

M ax.-Signal D-C Screen  C urren t . . 9 12 10.8 17 16
Load R esistance (P la te  to P la te ! 6000 8500 6600

D istortion:
T otal H arm onic 1 2 2

3 rd  H a r m o n i c ............................ 1 2 2

M ax.-Signal Pow er O u t p u t ................ 20 26.5 24 34 30

t .  t ,  * See notes u nder S ingle-V alve C lass A A m plifier.

F ixed
Bias.

-25  Volts 
50 V olts 

102 M illiam pere! 
156 M illiam peres 

5 M i 11 ianipere 
12 M illiam peres 

3800 Olims

0.6 p er cent.
0.6 p er cent.
23 W atts

PUSH-PUSH C LA S S  A B 2 A M PLIFIER .
S ubscrip t 2 ind ica tes th a t g rid  cu rre n t flows du ring  some 

p art of in p u t cycle.

P la te  V o l t a g e ....................................................... 400 m ax. V olts .
Screen V o l t a g e ....................................................  300 m ax. V olts
P la te  and  Screen  D issipation  ( T o ta l ) t  . .  24 m ax. W atts 
T ypical O pera tion— 2 V alves:

V alues are  fo r 2 Valves.
F ixed  F ixed
Bias. Bias.

H eater V o l t a g e ! ......................................  6.3 6.3 V olts
P la te  V o l t a g e ............................................ 400 400 V olts
Screen  V o l t a g e .......................................  250 300 Volts
D-C G rid V oltage0 ............................... -2 0  -2 5  V olts
P eak  A-F G rid-to-G rid V oltage . .  57 80 V olts
Zero-Signal D-C P la te  C u rren t . .  88 102 M illiam ps.
M ax.-S ignal D-C P la te  C u rren t . .  168 230 M illiam ps.
Zero-Signal D-C Screen  C u rren t . .  4 6 M illiam ps.
M ax.-S ignal D-C Screen C u rren t . .  13 20 M illiam ps.
L oad R esistance (P la te  to P la te  I . 6f)00 3800 Ohm s
Peak G rid -Inpu t Pow er ° ° .................  180 350 M illiw atts

D istortion:
T ota l H a r m o n i c ................................ ......** ** p e rc e n t.
3 rd  H a r m o n ic ...................................... ......** ** p e rc e n t.

M ax.-Signal P ow er O u t p u t ...................... 40 60 W atts

° °  D river stage should  be capab le  of supp ly ing  the  g rids 
of the  C lass AB stage w ith  the  specified p e a k  values a t low 
distortion .

** W ith  zero-im pedance driver, p la te-c ircu it d isto rtion
does no t exceed 2'/«.

RADIOTRO N  6L6
O U T L IN E  D R A W IN G

i S/,6 m ax . -

METAL SHELL

N

!\ J, °, * : See notes under S ingle-V alve C lass A 1 A m plifier.
BOTTOM VIEW OF BASE
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RADIOTRO N  6L6 RADIOTRO N  6L6

AVERAGE PLA TE CHARACTERISTICS
W I T H  E r l  A S  V A R I A B L E

AVERAGE PLATE CHARACTERISTICS
W I T H  E C | A S  V A R I A B L E

P L A T E ( I b )O R  S C R £ E N ( I C 2 ) M IL L IA M P E R E S P L A T E ( I b )O R  S C R E E N  ( I C 2 )  M IL L IA M P E R E S
LA

TE
 

VO
LT

S
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IC \mOTICO\ 6 1 5
(Inform ation additional to that given in Technical Bulletin No. 56)

Many m odern broadcast receivers require at 

least two stages of audio am plification in order to 

obtain rated power output. The gain necessary in

the first stage depends upon the a-f voltage devel­

oped by the detector, which is usually  a diode, and 

the input-voltage requirem ents of the second audio 
stage. W hen the num ber of valves in the audio 

am plifier is restricted  to two, it m ay be necessary 

to use a high-gain first-stage valve in  order to m eet 

the input-voltage requirem ents of the ou tput stage, 

especially when a low -percentage m odulated c a r­

rier is to be received. The 6F5, the all-m etal high- 

m u triode intended fo r use in  high-gain resistance- 

coupled am plifier circuits, can be used to advan­

tage in this case.

The 6F5 m ay also also be used to advantage in 

receivers having m ore than two a-f am plifier stages.

For exam ple, the high gain obta inab le through the 

use of a 6F5 in the first stage of a three-stage 

am plifier makes it possible to feed to the first a-f 

valve only a p a rt of the to tal audio voltage devel­

oped by the detector. The sm aller the fraction  of 

the to ta l detector output voltage that is fed to the 

first a-f valve, the larger the per cent, m odulation 

that can be handled  with sm all d istortion. The 

utilization  of less than m axim um  a-f voltage is not 

serious in a high-gain am plifier.

To understand why utilizing  a p a rt of the diode 

voltage is desirable, let us consider that the ch a r­

acteristics of a certain  diode are as shown in Fig.

1. F or a given ca rrie r voltage (E i, or E2, -------

E ]5) at the detector, the ordinate and abscissa in ­

dicate, respectively, the d-c curren t through and 

the d-c voltage across a su itab ly  by-passed resis­

tance (R) connected in series w ith the diode; the 

ratio  of the d-c voltage across R  to the d-c curren t

LO W -D ISTO RTIO N  C IR C U IT  USING T H E  6 F S  
IN A H IG H -G A IN  A M P L IF IE R

th rough R equals the resistance of R. Hence, the 

intersection of a load line (whose cotangent is R) 

with any single carrier-voltage curve determ ines

DIODE C H A R A C T E R IS T IC S  SHOWING D IO DE D ISTO R T IO N  
OF A H IG H - P E R C E N tA G E  M O DU LATED C A RR IER

D' c  V O L T S  D E V ELO P ED  BY  DIODEFIG. I
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ihe value of the d-c curren t flowing in the circuit. coupling condenser; the grid of this a-f valve is 

Thus, if an unm odulated ca rrie r  voltage having a grounded through a high resistance (R o). When 

value E0 is im pressed across the inpu t of the circuit the ca rrie r is m odulated, the diode load (Rd is 

consisting of R, su itab ly  by-passed and the diode then essentially Rd =  R X  R 2A R  +  R 2 ^- The
reciprocal of the slope of the line (BC) equals 

Rd; BC passes th rough point (E 0, I0) . If the per 

cent, m odulation is such that the m inim um  am pli­

tude of the ca rrie r  is less than E+, sm all carrie r 

am plitudes w ill be cut off. T herefore, the m axi­

mum per cent, m odulation that can be handled by 

this circuit is (E ft-E4) / E 9. On the other hand, if 

Itj is connected to only a portion  of R, then the 

load line for a m odulated signal m ay be rep re­

sented by DE. Thus, signals that are m odulated 

up to approxim ately  (Et>-Ei ) /E 9 per cent, can be 

rectified with little  d istortion. In other words, as 

the fraction  of the to ta l diode voltage (R 1 /R  in 

Fig. 2) coupled to the first a-f valve becomes sm aller, 

the slope of the operating  line approaches that 

determ ined by the unm odulated carrie r. Hence, 

the per cent, m odulation of the signal can be in ­

creased before diode-current cut-off occurs. If  the 

change in the slope of the operating  line is sm all, 

nearly  100 per cent, m odulation  can be handled  

w ithout d istortion , due to diode-current cut-off.

Diode b iasing of the grid  of the 6F5 does not 

produce this type of distortion , but is not gener­

a lly  su itab le because of the p robab ilitv  of plate- 

current cut-off, even with relatively sm all signal 

voltages applied  to the diode circuit. The use of 

a 6F5 in the first a-f stage of a high-gain am plifier, 

h ighly m odulated signals with little  distortion.

in series, a d-c voltage (E 0) w ill be developed 

across R and a d-c curren t (I„) w ill flow in the 

circuit.

The audio voltage appearing  across R is usually 

fed to  the Jg r id  of the first a-f valve through a

The design of a receiver may be such that, even 

though a p art of the audio voltage developed by 

the diode is app lied  to the grid  of the 6F5, the 

signal voltage at the grid  of the second a-f valve 

may be m ore than necessary. U nder these condi­

tions, the p la te  resistor of the 6F5 m ay be tapped .

RADIOTRON 6F5

AVERAGE C H A RACTERISTICS

P L A T E  M IL L  I A M P E R E S
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so that only a fraction  of the voltage developed 

across this resistor is applied  to the grid  of the 

second a-f valve. This circuit w ill tend to m in i­

mise plate-circuit distortion in the 6F5, caused by 

p la te-current cut-off during  the negative voltage 

excursions of the signal. F igure 2 shows a c ir­

cuit tha t perm its the rectification of h ighly  m odu­

lated carrie rs w ith little  distortion, and also tends 

to m inim ise any plate-cureuit distortion.

When the 6F5 is used in conjunction with a 

6H6, the all-m etal tw in diode, the com bination may 

be used as a detector, a.v.c. valve, and first a-f 

am plifier. A variety  of circuits are possible with 

this com bination, because each of the two diodes in 

the 6H6 has its own cathode and corresponding 

base pin.

TEN T A T IV E  C H A R A C T ER IS T IC S  OF 
TH E  6F5.

H eater V oltage (A .C. or D.C.) . .  . .  6.3 Volts

H eater C u r r e n t ......................... . • • • 0.3 A m pere

P la te  V o l t a g e .............................. . .  . .  250 m ax. Volts

G rid  V o l t a g e ...........................................  - 2  Volts

P la te  C u r r e n t ...........................................  0.9 M illiam peres

P la te  R esistance ( rp) .......................... 66000 Ohm s

A m plification F ac to r  .......................... 100

G rid -P la te  T ransconductance  . .  . .  1500 M icrom hos

In p u t C a p a c i t a n c e .................................. 6

O u tp u t C apacitance  ................ .. . .  12 m i } '

G rid -P la te  C apacitance  ..................  2 / x / j l

N ote: T he d-c resis tance  in the  g rid  c ircu it of the 6F5 

should  n o t exceed 1.0 m egohm .

BASES AND DIMENSIONS

SM A LL OCTAL 8 -P IN  BASE _

.5 6 0
M AX .
£ r.490"

NOM.

J3g\
MAX. I

I 5/(6" M A X .

T . ..4 3 7
M A X .

•O N  F IN ISH ED  T U B E , ADO 
0 .0 3 0 "  FO R  S O L D E R .

BO TTO M  V IEW  OF B A S E

S M A LL OCTAL 7 -P IN  BASE
A S  A B O V E , O M ITTIN G  PIN N * 6

S M A LL OCTAL 6 - PIN BASE 
A S  A B O V E , O M ITT IN G  P IN S  N°- 4  I  6

S M A LL OCTAL 5 - PIN BASES
A R R A N G E M E N T  N £ I -  A S  A B O V E ,  O M ITT IN G  P IN S  N2 3 ,5 & 7  
A R R A N G EM EN T N ? 2  -  A S  A B O V E , O M ITT IN G  P IN S  N 2 3 ,5 8 .6

MINIATURE CAP

v w \ '_ _
♦ ,

.3 1 2
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RAM O TRO N VALVES
U A S E  L A Y O U T S

B A S E S  AND DIMENSIONS BASES AND DIMENSIONS

MEDIUM 4 -P IN MEDIUM 4 - P I N  
B A Y O N E T

MEDIUM 5-P IN

n
- I N

T ..3 0 0
■I'*O  ' J T T T..500

- 1- s s I  °-
- °- -A ^ t* < -.

’ M A X r*— |

T .
.5 0 0

Ayf.
BO TTO M  VIEWS OF BASES

MEDIUM f i- P IN  M ED IU M .7-P IN  SMALL 7 -P IN

IE ran
4 P"iS .I2$ ' t .003 - $ PINS.125* £.003* HNS .12$ i . 00-3 0

iO'-mfr-
2 PINS i$«’ l«003* 2 PiNS i$«'± .003 '

BOTTOM VIEWS O r  BA5C5

2 PINS.iM*003 01A.


