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Electrons, Electrodes, and Electron Tubes 

The electron tube is a marvelous 
device. It makes possible the performil!g 
of operations, amazing in conception, 
with a precision and a certainty that are 
astounding. It is an exeeedingly sensi
tive and accurate instrument-the prod
uct of coordinated efforts of engineers 
and craftsmen. Its construction requires 
materials from every corner of the earth. 
Its use is world-wide. Its future possi
bilities, even in the light of present-day 
accomplishments, are but dimly fore
seen; for each development opens new 
fields of design and application. 

The importance of the electron tube 
lies in its ability to control almost in
stantly the flight of the millions of elec
trons supplied by the cathode. It accom
plishes this control with a minimum of 
energy. Because it is almost instantane
ous in its action, the electron tube can 
operate efficiently and accurately at 
electrical frequencies much higher than 
those attainable with rotating machines. 

Electrons 
All matter exists in the solid, liquid, 

or gaseous state. These three forms con
sist entirely of minute divisions known 
as molecules, which, in turn, are com
posed of atoms. Atoms have a nucleus 
which is a positive charge of electricity, 
around which revolve tiny charges of 
negative electricity known as electrons. 
Scientists have estimated that electrons 
weigh only 1/30-billion, billion, biilion, 
billionths of an ounce, and that they 
may travel at speeds of thousands of 
miles per second. 

Electron movement may be accele
rated by the addition of energy. Heat is 
one form of energy which can be con
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 

in the metal gain velocity. When the 
metal becomes hot enough, some elec
trons may acquire sufficient speed to 
break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

An electron tube consists of a cath
ode, which supplies electrons, and one or 
more additional electrodes, which con
trol and collect these electrons, mounted 
in an evacuated envelope. The envelope 
may be made of glass, metal, ceramic, or 
a combination of these materials. 

Cathodes 
A cathode is an essential part of an 

electron tube because it supplies the 
electrons necessary for tube operation. 
When energy in some form is applied to 
the cathode, electrons are released. Heat 
is the form of energy generally used. The 
method of heating the cathode may be 
used to distinguish between the different 
forms of cathodes. For example, a di
rectly heated cathode, or filament-cath
ode, is a wire heated by the passage of 
an electric current. An indirectly heated 
cathode, or heater-cathode, consists of a 
filament, or heater, enclosed in a metal 
sleeve. The sleeve carries the electron
emitting material on its outside surface 
and is heated by radiation and conduc
tion from the heater. 

A filament, or direeth· heated cath
ode. such as that shown in Fig. 1 may 
be further classified by identifying the 
filament or electron-emitting material. 
The materials in regular use are tung
sten, thoriated tungsten, and metals 
which have been coated with alkaline
earth oxides. Tungsten filaments are 
made from the pure metal. Because they 
must operate at high temperatures (a 
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dazzling white) to emit sufficient eleo
trons, a relatively large amount of fila
ment power is required. 

Thoriated-tungsten filaments are 
made from tungsten impregnated with 
thorium oxide. Due to the presence of 
thorium, these filaments liberate elec
trons at a more moderate temperature 
of about 1700°C (a bright yellow) and 
are, therefore, much more economical of 
filament power than are pure tungsten 
filaments. 

Alkaline earths are usually applied 
as a coating on a nickel-alloy wire or 

. ribbon. This coating, which is dried in a 
relatively thick layer on the filament, 
requires only a relatively low tempera
ture of about 700-750°C (a dull red) to 
produce a copious supply of electrons. 
Coated filaments operate very efficiently 
and require relatively little filament 
power. However, each of these cathode 
materials has special advantages which 
determine the choice for a particular 
application. 

Fig. l 
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Fig. 2 
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Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in almost all of 
the tube types designed for battery op
eration because it is, of course, desirable 
to impose as small a drain as possible on 
the batteries. Examples of battery-oper
ated filament types are the 1R5, 1U4, 
1U5, and 3V4. AC-operated types hav
ing directly heated filament-cathodes 
include the 2A3 and 5Y3-GT. 

An iudircctlv heated cathode. or 
l1eater-cathode, consists of a thin metal 
sleeve coated with electron-emitting ma
terial such as alkaline-earth oxides. With
in the sleeve is a heater which is insu
lated from the sleeve, as shown in Fig. 2. 
The heater is made of tungsten or tung
sten-alloy wire and is used only for the 
purpose of heating the cathode sleeve 
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and sleeve coating to an electron-emit
ting temperature. Useful emission does 
not take place from the heater wire. 

The heater-cathode construction is 
well adapted for use in electron tubes in
tended for operation from ac power lines 
and from storage batteries. The use of 
separate parts for emitter and heater 
functions, the electrical insulation of the 
heater from the emitter. and the shield
ing effect of the sleeve may all be utilized 
in the design of the tube to minimize the 
introduction of hum from the ac heater 
supply and to minimize electrical inter
ference which might enter the tube cir
cuit through the heater-supply line. 
From the viewpoint of circuit design, 
the heater-cathode construction offers 
advantages in connection flexibility be
cause of the electrical separation of the 
heater from the cathode. 

Another advantage of the heater
cathode construction is that it makes 
practical the design of a rectifier tube 
having close spacing between its cathode 
and plate, and of an amplifier tube hav
ing close spacing between its cathode 
and grid. In a close-spaced rectifier tube, 
the voltage drop in the tube is low, and, 
therefore, the regulation is improved. In 
an amplifier tube, the close spacing in
creases the gain obtainable from the 
tube. Because of the advantages of the 
heater-cathode construction, almost all 
present-day receiving tubes designed for 
ac operation have heater-cathodes. 

Generic Tube Types 
Electrons are of no value in an elec

tron tube unless they can be put to 
work. Therefore, a tube is designed with 
the parts necessary to utilize electrons 
as well as those required to produce 
them. These parts consist of a cathode 
and one or more supplementary elec
trodes. The electrodes are enclosed in an 
evacuated envelope having the neces
sary connections brought out through 
air-tight seals. The air is removed from 
the envelope to allow free movement of 
the electrons and to prevent injury to 
the emitting surface of the cathode. 

When the cathode is heated, elec
trons leave the cathode surface and form 
an invisible cloud in the space around it. 
Any positive electric potential within 
the evacuated envelope offers a strong 
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attraction to the electrons (unlike elec
tric charges attract; like charges repel). 
Such a positive electric potential can be 
supplied by an anode (positive elec
trode) located within the tube in prox
imity to the cathode. 

Diodes 
The simplest form of electron tube 

contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec
trode tube. In a diode, the positive po
tential is supplied by a suitable electrical 
source connected between the plate 
terminal and a cathode terminal, as 
shown in Fig. 3. Under the influence of 
the positive plate potential, electrons 
flow from the cathode to the plate and 
return through the external plate-bat
tery circuit to the cathode, thus com
pleting the circuit. This flow of electrons 
is known as the plate current. 

If a negative potential is applied to 
the plate, the free electrons in the space 
surrounding the cathode will be forced 
back to the cathode and no plate cur
rent will flow. If an alternating voltage 
is applied to the plate, the plate is alter
nately made positive and negative. Be
cause plate current flows only during the 
time when the plate is positive, current 
flows through the tube in only one direc
tion and is said to be rectified. Fig. 4 
shows the rectified output current pro
duced by an alternating input voltage. 

Diode rectifiers are used in ac re
ceivers to convert the ac supply voltage 
to de voltage for the electrodes of the 
other tubes in the receiver. Rectifier 
tubes having only one plate and one 

OUTPUl 

Fig. 3 

cathode, such as the 35W 4, are called 
half-wave rectifiers, because current 
can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or. more cathodes are 
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used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y3-GT, and 5U4-GB are ex
amples of this type and are called 
full-wave rectifiers. 

Not all of the electrons emitted by 
the cathode reach the plate. Some return 
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to the cathode while others remain in 
the space between the cathode and plate 
for a brief period to produce an effect 
known as space-charge. This charge has 
a repelling action on other electrons 
which leave the cathode surface and im
pedes their passage to the plate. The ex
tent of this action and the amount of 
space-charge depend on the cathode 
temperature, the distance between the 
cathode and the plate, and the plate 
potential. The higher the plate potential, 
the less is the tendency for electrons to 
remain in the space-charge region and 
repel other electrons. This effect may be 
noted by applying increasingly higher 
plate voltages to a tube operating at a 
fixed heater or filament voltage. Under 
these conditions, the maximum number 
of available electrons is fixed, but in
creasingly higher plate voltages will 
succeed in attracting a greater propor
tion of the free electrons. 

Beyond a certain plate voltage, 
however, additional plate voltage has 
little effect in increasing the plate cur
rent because all of the electrons emitted 
by the cathode are already being drawn 
to the plate. This maximum current, 
illustrated in Fig. 5, is called saturation 
current. Because it is an indication of 
the total number of electrons emitted it 
is also known as emission current 'or 
simply emission. 

Although tubes are sometimes tested 
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by measurement of their emission cur
rent, it is generally not advisable to 
measure the full value of emission be
cause this value would be sufficiently 
large to cause change in the tube's char
acteristics or even to damage the tube. 
Consequently, while the test value oi 
emission current is somewhat larger than 

Fig. 5 

the maximum current which will be re
quired from the cathode in the use of the 
tube, it is ordinarily less than the full 
£•mission current. The emission test, 
therefore, is used to indicate whether 
the cathode can supply a sufficient num
ber of electrons for satisfactory opera
tion of the tube. 

If space charge were not present to 
repel electrons coming from the cathode, 
the same plate current could be produced 
at a lower plate voltage. One way to 
make the effect of space charge small is 
to make the distance between plate and 
cathode small. This method is used in 
rectifier types having heater-cathodes, 
:mch as the 5V 4-GA and the 6AX5-GT _ 
In these types the radial distance be
tween cathode and plate is only about 
two hundredths of an inch. 

Another method of reducing space
charge effect is utilized in mercury
rnpor rectifier tubes. When such tubes 
are operated, a small amount of mercury 
contained in the tube is partially vapor
ized, fillmg the space inside the bulb 
with mercury atoms. These atoms are 
bombarded by electrons on their way to 
the plate. If the electrons are moving at 
a sufficiently high speed, the collisions 
tear off electrons from the mercury 
atoms. The merci_try atom is then said 
to be "ionized," i.e., it has lost one or 
more electrons and, therefore, has a 
positive charge. Ionization is evidenced 
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by a bluish-green glow between the 
cathode and plate. When ionization oc
curs, the space charge is neutralized by 
the positive mercury atoms so that in
creased numbers of electrons are made 
available. Mercury-vapor tubes are used 
primarily for power rectifiers. 

Ionic-heated-cathode re<•tifier 
tubes, such as the 0Z4 and 0Z4-G, also 
depend on gas ionization for their opera
tion. These tubes are of the full-wave 
design and contain two anodes and a 
coated cathode sealed in a bulb contain
ing a reduced pressure of inert gas. The 
cathode in each of these types becomes 
hot during tube operation, but the heat
ing effect is caused by bombardment of 
the cathode by ions within the tube 
rather than by heater or filament cur
rent from an external source. 

The internal structure of an ionic
heated-cathode tube is designed so that 
when sufficient voltage is applied to the 
tube, ionization of the gas occurs be
tween the anodew hich is instantaneously 
positive and the cathode. Under normal 
operating voltages, ionization does not 
take place between the anode that is 
negative and the cathode so that the 
requirements for rectification are satis
fied. The initial small flow of current 
through the tube is sufficient to raise the 
cathode temperature quickly to incan
descence whereupon the cathode emits 
electrons.The voltage drop in such tubes 
is slightly higher than that of the usual 
hot-cathode gas rectifiers because energy 
is taken from the ionization discharge to 
keep the cathode at operating tempera
ture. Proper operation of these rectifiers 
requires a minimum flow of load current 
at all times in order to maintain the 
cathode at the temperature re<7uired to 
supply sufficient emission. 

Triodes 
When a third electrode, called the 

grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
The grid usually consists of relatively 
fine wire wound on two support rods and 
extending the length of the cathode.The 
spaces between turns are comparatively 
large so that the passage of electrons 
from cathode to plate is practically un• 
obstructed by the grid wires. The pur-
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pose of the grid is to control the flow of 
plate current. When a tube is used as an 
amplifier, a negative de voltage is usually 
applied to the grid. Under this condition 
the grid does not draw appreciable 
current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi
tive, as is normal, and the de grid volt
age is made more and more negative, the 
plate is less able to attract electrons to it 
and plate current decreases. When the 
grid is made less and less negative (more 
and more positive), the plate more read
ily attracts electrons to it and plate cur
rent increases. Hence, when the voltage 
on the grid is varied in accordance with 
a signal, the plate current varies with 
the signal. Because a small voltage ap
plied to the grid can control a compara
tively large amount of plate current, the 
signal is amplified by the tube. Typical 
three-electrode tube types are the 6C4 
and 6AF4-A. 

The grid, plate, and cathode of a 
triode form an electrostatic system, each 
electrode acting as one plate of a small 
capacitor. The capacitances are those 
existing between grid and plate, plate 
and cathode, and grid and cathode. 
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These capacitances are known as inter
electrode capacitances. Generally, the 
capacitance between grid and plate is of 
the most importance. In high-gain radio
frequency amplifier circuits, this capaci
tance may act to produce undesired 
coupling between the input circuit, the 
circuit between grid and cathode, and 
the output circuit, the circuit between 
plate and cathode. This coupling is un
desirable in an amplifier because it may 
cause instability and unsatisfactory per
formance. 
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Tetrodes 
The capacitance between grid and 

plate can be made small by mounting an 
additional electrode, called the screen 
grid (grid No. 2), in the tube. With the 
addition of the grid No.2, the tube has 
four electrodes and is, accordingly, called 
a tetrode. The screen grid or grid N o.2 
is mounted between the grid No.l (con
trol grid) and the plate, as shown in Fig. 
7, and acts as an electrostatic shield be
tween them, thus reducing the grid-to
plate capacitance. The effectiveness of 

PLATE 
CURRENT 

OUTPUT 
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Fig. 7 

this shielding action is increased by a 
bypass capacitor connected between 
screen grid and cathode. By means of the 
screen grid and this bypass capacitor, 
the grid-plate capacitance of a tetrode is 
made very small. In practice, the grid
plate capacitance is reduced from sev
eral micromicrofarads (µµf) for a triode 
to 0.01 µµf or less for a screen-grid tube. 

The screen grid has another desir
able effect in that it makes plate current 
practically independent of plate voltage 
over a certain range. The screen grid is 
operated at a positive voltage and, 
therefore, attracts electrons from the 
cathode. However, because of the com
paratively large space between wires of 
the screen grid, most of the electrons 
drawn to the screen grid pass through it 
to the plate. Hence the screen grid sup
plies an electrostatic force pulling elec
trons from the cathode to the plate. At 
the same time the screen grid shields the 
electrons between cathode and screen 
grid from the plate so that the plate ex
erts very little electrostatic force on 
electrons near the cathode. 

So long as the plate voltage is higher 
than the screen-grid voltage, plate cur
rent in a screen-grid tube depends to a 
great degree on the screen-grid voltage 
and very little on the plate voltage. The 
fact that plate current in a screen-grid 
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tube is largely independent of plate volt
age makes it possible to obtain much 
higher amplification with a tetrode than 
with a triode. The low grid-plate capaci
tance makes it possible to obtain this 
high amplification without plate-to-grid 
feedback and resultant instability. In 
receiving-tube applications, the tetrode 
has been replaced to a considerable de
gree by the pentode. 

Pentodes 
In all electron tubes, electrons strik

ing the plate may, if moving at sufficient 
speed, dislodge other electrons. In two
and three-electrode types, these dis
lodged electrons usually do not cause 
trouble because no positive electrode 
other than the plate itself is present to 
attract them. These electrons, therefore, 
are drawn back to the plate. Emission 
caused by bombardment of an electrode 
by electrons from the cathode is called 
secondarv emission because the effect is 
secondary to the original cathode emis
sion. 

In the case of screen-grid tubes, the 
proximity of the positive screen grid to 
the plate offers a strong attraction to 
these secondary electrons and particu
larly so if the plate voltage swings lower 
than the screen-grid voltage. This effect 
lowers the plate current and limits the 
useful plate-voltage swing for tetrodes. 

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
screen grid and plate. This fifth electrode 
is known as the suppressor grid (grid 
No.3) and is usually connected to the 
cathode, as shown in Fig. 8. Because of 
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its negative potential with respect to the 
plate, the suppressor grid retards the 
flight of secondary electrons and diverts 
them back to the plate. 

The family name for a five-electrode 
tube is "pentode". In power~output 
pentodes, the suppressor grid makes pos
sible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes the suppressor grid 
makes possible high voltage amplifica
tion at moderate values of plate voltage. 
These desirable features result from the 
fact that the plate-voltage swing can be 
made very large. In fact, the plate volt
age may be as low as, or lower than, the 
screen-grid voltage without serious loss 
in signal-gain capability. Representative 
pentodes used for power amplification 
are the 3V 4 and 6K6-GT; representative 
pentodes used for voltage amplification 
are the 1U4, 6AU6, 12SK7, and 6BA6. 
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Beam Power Tubes 
A beam power tube is a tetrode or 

pentodein which directed electron beams 
are used to increase substantially the 
power-handling capability of the tube. 
Such a tube contains a cathode, a con
trol grid (grid No.1), a screen grid (grid 
No.2), a plate, and, optionally, a sup
pressor grid (grid No.3). When a beam 
power tube is designed without an ac
tual suppressor grid, the electrodes are 
so spaced that secondary emission from 
the plate is suppressed by space-charge 
effects between screen grid and plate. 
The space charge is produced by the 
slowing up of electrons traveling from a 
high-potential screen grid to a lower
potential plate. In this low-velocity re
gion, the space charge produced is suffi
cient to repel secondary electrons emit
ted from the plate and to cause them to 
return to the plate. 

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray ele<.,-trons from the plate from re
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 
grid and control grid causes the electrons 
to travel in sheets between the turns of 
the screen grid so that very few of them 
strike the screen grid. Because of the 



-----=--Electrons, Electrodes, and Electron Tubes --··-··· =;;;;...__ 

effective suppressor action provided by 
space charge and because of the low cur
rent drawn by the screen grid, the beam 
power tube has the advantages of high 
power output, high power sensitivity, 
and high efficiency. 

Fig. 9 shows the structure of a beam 
power tube employing space-charge sup
pression and illustrates how the electrons 

Fig. 9 

are confined to beams. The beam condi
tion illustrated is that for a plate po
tential less than the screen-grid poten
tial. The high-density space-charge re
gion is indicated by the heavily dashed 
lines in the beam. Note that the edges of 
the beam-confining electrodes coincide 
with the dashed portion of the beam. In 
this way the space-charge potential re
gion is extended beyond the beam 
boundaries and stray secondary electrons 
are prevented from returning to the 
screen grid outside of the beam. The 
space-charge effect may also be obtained 
by use of an actual suppressor grid. Ex
amples of beam power tubes are 6AQ5-A, 
6L6-GB, 6V6-GT, and 50C5. 

Multi-Electrode and 
Multi-Unit Tubes 

Early in the history of tube develop
ment and application, tubes were de
signed for general service; that is, a 
single tube type-a triode-was used as 
a radio-frequency amplifier, an inter
mediate-frequency amplifier, an audio
frequency amplifier, an oscillator, or a 
detector. Obviously, with this diversity 
of application, one tube did not meet all 
requirements to the best advantage. 
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Later and present trends of tube de
sign are the development of "specialty" 
types. These types are intended either to 
give optimum performance in a particu
lar application or to combine in one bulb 
funetions which formerly required two 
or more tubes. The first class of tubes in
cludes such examples of specialty types 
as the 6CB6 and 6BY6. Types of this 
class generally require more than three 
electrodes to obtain the desired special 
characteristics and may be broadly 
classed as multi-electrode types. The 
6BY6 is an especially interesting type in 
this class. This tube has an unusually 
large number of electrodes, namely 
seven, exclusive of the heater. Plate cur
rent in the tube is varied at two different 
frequencies at the same time. The tube 
is designed primarily for use as a com
bined sync separator and sync clipper in 
television receivers. 

The second class includes multi
unit tubes such as the twin-diode triodes 
6BF6 and 6A V6, as well as triode-pen
todes such as the 6U8-A and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12AX7, and types 
such as the 6CM7 containing dissimilar 
triode units used primarily as combined 
vertical oscillators and vertical deflec
tion amplifiers in television receivers. 
Full-wave rectifiers are also multi-unit 
types. 

A third class of tubes combines fea
tures of each of the other two classes. 
Typical of this third class are the penta
grid-converter types 1R5, 6BE6, and 
6SA7. These tubes are similar to the 
multi-electrode types in that they have 
seven electrodes, all of which affect the 
electron stream; and they are similar to 
the multi-unit tubes in that they per
form simultaneously the double function 
of oscillator and mixer in superhetero
dyne receivers. 

Television Picture Tubes 
The picture tube, or kinescope, is a 

multi-electrode tube used principally in 
television receivers for picture display. 
It consists essentially of an electron gun, 
a glass or metal-and-glass envelope and 
face-plate combination, and a fluores
cent screen. 

The electron gun includes a cathode 
for the production of free electrons, one 
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or more control electrodes for acceler
ating the electrons in the beam, and, 
optionally, a device for "trapping" un
wanted ions out of the electron beam. 

Focusing of the beam is accom
plished either electromagnetically by 
means of a focusing coil placed on the 
neck of the tube, or electrostatically, as 
shown in Fig. 10, by means of focusing 
electrodes (grids No. 4 and No. 5) with
in the envelope of the tube. The screen 
is a white-fluorescing phosphor P4 of 
either the silicate or the sulfide type. 

Deflection of the beam is accom
plished either electrostatically by means 
of deflecting electrodes within the enve
lope of the tube, or electromagnetically 

by means of a deflecting yoke placed on 
the neck of the tube. Fig. 10 shows the 
structure of the gun section of a pic
ture tube and illustrates how the elec
tron beam is formed, how the ions are 
separated from the electron beam by 
means of the tilted-gun and ion-trap
m'agnet arrangement, and how the beam 
is deflected by means of an electromag
netic deflecting yoke. 

The color kinescope 21CYP22 
consists of three electron guns and an 
aluminized,tricolor,phosphor-dot screen 
on the inner surface of the spherical fil
terglass faceplate. It utilizes magnetic 
convergence, electrostatic focus, and 
magnetic deflection. 

10 



Electron Tube Characteristics 

The term "characteristics" is used 
to identify the distinguishing electrical 
features and values of an electron tube. 
These values may be shown in curve 
form or they may be tabulated. When 
the characteristics values are given in 
curve form, the curves may be used for 
the determination of tube performance 
and the calculation of additional tube 
factors. 

Tube characteristics are obtained 
from electrical measurements of a tube 
in various circuits under certain definite 
conditions of voltages. Characteristics 
may be further described by denoting 
the conditions of measurements. For ex
ample Static Characteristics are the val
ues obtained with different de potentials 
applied to the tube electrodes, while Dy
namic Characteristics are the values ob
tained with an ac voltage on a control 
grid under various conditions of de po
tentials on the electrodes. The dynamic 
characteristics, therefore, are indicative 
of the performance capabilities of a tube 
under actual working conditions. 

Static characteristics may be shown 
by plate characteristics curves and trans
fer (mutual) characteristics curves. These 
curves present the same information, 
but in two different forms to increase its 
usefulness. The plate characteristic 
curve is obtained by varying plate volt
age and measuring plate current for dif
ferent grid bias voltages, while the trans
fer-characteristic curve is obtained by 
varying grid bias voltage and measuring 
plate current for different plate voltages. 
A plate-characteristic family of curves is 
illustrated by Fig. 11. Fig. 12 gives the 
transfer-characteristic family of curves 
for the same tube. 

Dvnamic characteristics include 
amplification factor, plate resistance, 
control-grid-plate transconductance, 
and certain detector characteristics, and 
may be shown in curve form for varia
tions in tube operating conditions. 

The amplification factor, or µ,, is 
the ratio of the change in plate voltage 
to a change in control-electrode voltage 
in the opposite direction, under the con
dition that the plate current remains un
changed and that all other electrode 
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voltages are maintained constant. For 
example, if, when the plate voltage is 
made 1 volt more positive, the control
electrode (grid-No.1) voltage must be 
made 0.1 volt more negative to hold 
plate current unchanged, the amplifica
tion factor is 1 divided by 0.1, or 10. In 
other words, a small voltage variation in 
the grid circuit of a tube has the same 
effect on the plate current as a large 
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plate-voltage change-the latter equal 
to the product of the grid-voltage change 
and amplification factor. Theµ of a tube 
is often useful for calculating stage gain. 
This use is discussed in the ELECTRON 
TUBE APPLICATIONS SECTION. 

Plate resistance (rp) of an electron 
tube is the resistance of the path between 
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cathode and plate to the flow of alter
nating current. It is the quotient of a 
small change in plate voltage divided by 
the corresponding change in plate cur
rent and is expressed in ohms, the unit 
of resistance. Thus, if a change of 0.1 
milliampere (0.0001 ampere) is produced 
by a plate voltage variation of 1 volt, 
the plate resistance is 1 divided by 
0.0001, or 10000 ohms. 
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Control-grid-plate transconduct• 
ance. or simply transconductance {gm), 
is a factor which combines in one term 
the amplification factor and the plate 
resistance, and is the quotient of the 
first divided by the second. This term 
has also been known as mutual conduct
ance. Transconductance may be more 
strictly defined as the quotient of a small 
change in plate current (amperes) di
vided by the small change in the control
grid voltage producing it, under the con
dition that all other voltages remain un
changed. Thus, if a grid-voltage change 

. of 0.5 volt causes a plate-current change 
of 1 milliampere (0.001 ampere), with 
all other voltages constant, the trans
conductance is 0.001 divided by 0.5, or 
0.002 mho. A "mho" is the unit of con
ductance and was named by spelling 
ohm backwards. For convenience, a 
millionth of a mho, or a micromho 
(µmho),is used to express transconduct
ance. Thus, in the example, 0.002 mho 
is 2000 micromhos. 

Conversion transconductance (gc) 
is a characteristic associated with the 
mixer (first detector) function of tubes 
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and may be defined as the quotient of 
the intermediate-frequency (if) current 
in the primary of the if transformer di
vided by the applied radio-frequency 
(rf} voltage producing it; or more pre
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as control-grid-plate 
transconductance is used in single-fre
quency amplifier computations. 

The plate efficiency of a power am
plifier tube is the ratio of the ac power 
output (Po) to the product of the aver
age de plate voltage (Eb) and de plate 
current (lb) at full signal, or 

Plate efficiency_ Po watts X lOO 
( % ) - Eb vol ta X Ib amperes 

The power sensitivity of a tube is 
the ratio of the power output to the 
square of the input signal voltage (E1n) 
and is expressed in mhos as follows: 

Power sensitivity (mbos) = (:0 watt:
2 in,rms 



Electron Tube Applications 

The diversified applications of an 
electron receiving tube have, within the 
scope of this section, been treated under 
seven headings. These are: Amplifica
tion, Rectification, Detection, Auto
matic Volume or Gain Control, Oscilla
tion, Frequency Conversion, and Au
tomatic Frequency Control. Although 
these operations may take place at either 
radio or audio frequencies and may in
volve the use of different circuits and 
different supplemental parts, the gen
eral considerations of each kind of oper
ation are basic. 

Amplification 
The amplifying action of an electron 

tube was mentioned under Triodes in 
the section on ELECTRONS, ELEC
TRODES, and ELECTRON TUBES. 
This action can be utilized in electronic 
circuits in a number of ways, depending 
upon the results desired. Four classes of 
amplifier service recognized by engineers 
are covered by definitions standardized 
by the Institute of Radio Engineers. 
This classification depends primarily on 
the fraction of input cycle during which 
plate current is expected to flow under 
rated full-load conditions. The classes 
are class A, class AB, class B, and class 
C. The term "cutoff bias" used in these 
definitions is the value of grid bias at 
which plate current is some very small 
value. 

Classes of Service 
A class A amplifier is an amplifier 

in which the grid bias and alternating 
grid voltages are such that plate current 
in a specific tube flows at all times. 

A class AB amplifier is an ampli
fier in which the grid bias and alter
nating grid voltages are such that plate 
current in a specific tube flows for ap
preciably more than half but less than 
the entire electrical cycle. 

A class B amplifier is an amplifier 
in which the grid bias is approximately 
equal to the cutoff value, so that the 
plate current is approximately zero 
when no exciting grid voltage is applied, 
and so that plate current in a specific 

tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter
nating grid voltage is applied. 
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The suffix 1 may be added to the letter 
or letters of the class identification to 
denote that grid current does not flow 
during any part of the input cycle. The 
suffix 2 may be used to denote that grid 
current flows during some part of the 
cycle. 

For radio-frequency (rf) amplifiers 
which operate into a selective tuned cir
cuit, as in radio transmitter applications, 
or under requirements where distortion 
is not an important factor, any of the 
above classes of amplifiers may be used, 
either with a single tube or a push-pull 
stage. For audio-frequency (af) ampli
fiers in which distortion is an important 
factor, only class A amplifiers permit 
single-tube operation. In this case, oper
ating conditions are usually chosen so 
that distortion is kept below the conven
tional 5 per cent for triodes and the con
ventional 7 to 10 per cent for tetrodes or 
pentodes. Distortion can be reduced be
low these figures by means of special cir
cuit arrangements such as that discussed 
under inverse feedback. With class A 
amplifiers, reduced distortion with im
proved power performance can be ob
tained by using a push-pull stage for 
audio service. With class AB and class B 
amplifiers, a balanced amplifier stage 
using two tubes is required for audio 
service. 

Class A Voltage Amplifiers 

As a class A voltage amplifier, an 
electron tube is used to reproduce grid
voltage variations across an impedance 
or a resistance in the plate circuit. These 
variations are essentially of the same 
form as the input signal voltage im
pressed on the grid, but their amplitude 
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is increased. This increase is accom
plished by operation of the tube at a 
suitable grid bias so that the applied 
grid input voltage produces plate-cur
rent variations proportional to the signal 
swings. Because the voltage variation 
obtained in the plate circuit is much 
larger than that required to swing the 
grid, amplification of the signal is ob
tained. 

Fig. 13 gives a graphical illustration 
of this method of amplification and 
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shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input s'gnal (S) applied to 
the grid of a tube. The output signal (0) 
is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 14 causes 
a voltage drop which varies directly 
with the plate current. The ratio of this 
voltage variation produced in the load 
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Fig. 14 

resistance to the input signal voltage is 
the voltage amplification, or gain, pro
vided by the tube. The voltage ampli
fication due to the tube is expressed by 
the following convenient formulas: 

Voltage amplification= R" X+RL 
L rp 

gm XroX RL 
or 1000-000 X (rp + RL) 

where ,. is the amplification factor of 
the tube, RL is the load resistance in 

ohms, ru is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 
from the tube is less than the tube's am
plification factor but that the gain ap
proaches the amplification factor when 
the load resistance is large compared to 
the tube's plate resistance. Fig. 15 
shows graphically how the gain ap
proaches the amplification factor of the 
tube as the load resistance is increased. 
From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is approx
imately equal to the resistance of the 
plate resistor in parallel with the grid 
resistor of the following stage. Hence, to 
obtain a large value of load resistance, it 
is necessary to use a plate resistor and a 
grid resistor of large resistance. How
ever, the plate resistor should not be too 
large because the flow of plate current 
through the plate resistor produces a 
voltage drop which reduces the plate 
voltage applied to the tube. If the plate 
resistor is too large, this drop will be too 
large, the plate voltage on the tube will 
be too small, and the voltage output of 
the tube will be too small. Also, the grid 
resistor of the following stage should not 
be too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This in
creased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re
sults in a runaway condition which can 
destroy the tube. 
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A higher value of grid resistance is 
permissible when cathode-resistor bias 
is used than when fixed bias is used. 
When cathode-resistor bias is used, a 
loss in bias due to gas or grid-emission 
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effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val
ues of plate resistor and grid resistor for 
tube types used in resistance-coupled 
circuits, and the values of gain obtain
able, are shown in the RESIST AN CE
COUPLED AMPLIFIER SECTION. 

The input impedance of an electron 
tube (that is, the impedance between 
grid and cathode) consists of (1) a reac
tive component due to the capacitance 
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frequencies to affect appreciably the 
gain and selectivity of a preceding stage. 
Tubes such as the "acorn" and "pencil" 
types and the high-frequency miniatures 
have been developed to have low input 
capacitances, low electron-transit time, 
and low lead inductance so that their 
input impedance is high even at the 
ultra-high radio frequencies. Input 
admittance is the reciprocal of input 
impedance. 

A remote-cutoff amplifier tube is 
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between grid and cathode, (2) a resistive 
component resulting from the time of 
transit of electrons between cathode and 
grid, and (3) a resistive component de
veloped by the part of the cathode lead 
inductance which is common to both the 
input and output circuits. Components 
(2) and (3) are dependent on the fre
quency of the incoming signal. The in
put impedance is very high at audio 
frequencies when a tube is operated with 
its grid biased negative. In a class A, or 
AB, transformer-coupled audio ampli
fier, therefore, the loading imposed by 
the grid on the input transformer is 
negligible. As a result, the secondary 
impedance of a class A, or class AB, in
put transformer can be made very high 
because the choice is not limited by the 
input impedance of the tube; however, 
transformer design considerations may 
limit the choice. 

At the higher radio frequencies, the 
input impedance may become very low 
even when the grid is negative, due to 
the finite time of passage of electrons be
tween cathode and grid and to the ap
preciable lead reactance. This impedance 
drops very rapidly as the frequency is 
raised, and increases input-circuit load
ing. In fact, the input impedance may 
become low enough at very high radio 

a modified construction of a pentode or 
a tetrode type designed to reduce modu
lation-distortion and cross-modulation 
in radio-frequency stages. Cross-modu
lation is the effect produced in a radio 
or television receiver by an interfering 
station "riding through" on the carrier 
of the station to which the receiver is 
tuned. Modulation-distortion is a dis
tortion of the modulated carrier and ap
pears as audio-frequency distortion in 
the output. This effect is produced by 
a radio-frequency amplifier stage opera
ting on an excessively curved character
istic when the grid bias has been increased 
to reduce volume. The offending stage 
for cross-modulation is usually the first 
radio-frequency amplifier, while for mod
ulation-distortion the cause is usually 
the last intermediate-frequency stage. 
The characteristics of remote-cutoff 
types are such as to enable them to 
handle both large and small input sig
nals with minimum distortion over a 
wide range of signal strength. 
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Fig. 16 illustrates the construction 
of the grid No.1 (control grid) in a re
mote-cutoff tube. The remote-cutoff ac
tion is due to the structure of the grid 
which provides a variation in amplifica
tion factor with change in grid bias. The 
grid No.1 is wound with open spacing at 
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the middle and with close spacing at the 
ends. When weak signals and low grid 
bias are applied to the tube, the effect of 
the non-uniform turn spacing of the grid 
on cathode emission and tube character
istics is essentially the same as for uni
form spacing. As the grid bias is made 
more negative to handle larger input 

Fig. l6 

signals, the electron flow from the sec
tions of the cathode enclosed by the ends 
of the grid is cut off. The plate current 
and other tube characteristics are then 
dependent on the electron flow through 
the open section of the grid. This action 
changes the gain of the tube so that 
large signals may be handled with mini
mum distortion due to cross-modulation 
and modulation-distortion. 

Fig. 1 7 shows a typical plate-cur
rent vs. grid-voltage curve for a remote
cutoff type compared with the curve for 
a type having a uniformly spaced grid. 
It will be noted that while the curves are 
similar at small grid-bias voltages, the 
plate current of the remote-cutoff tube 
drops quite slowly with large values of 
bias voltage. This slow change makes it 

Fig. 17 

possible for the tube to handle large sig
nals satisfactorily. Because remote-cutoff 
types can accommodate large and small 
signals, they are particularly suitable for 
use in sets having automatic volume 
control. Remote-cutoff tubes also are 
known as variable-mu types. 

Class A Power Amplifiers 
As a class A power amplifier, an 

electron tube is used in the output stage 
of a radio or television receiver to supply 
a relatively large amount of power to 
the loudspeaker. For this application, 
large power output is of more impor
tance than high voltage amplification; 
therefore, gain possibilities are sacrificed 
in the design of power tubes to obtain 
power-handling capability. 

Triodes, pentodes, and beam power 
tubes designed for power amplifier serv
ice have certain inherent features for 
each structure. Power tubes of the triode 
type for class A service are characterized 
by low power sensitivity, low plate
power efficiency, and low distortion. 
Power tubes of the pentode type are 
characterized by high power sensitivity, 
high plate-power efficiency and, usually, 
somewhat higher distortion than class A 
triodes. Beam power tubes have higher 
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Fig. 18 

power sensitivity and efficiency than 
triode or conventional pentode types. 

A class A power amplifier is also 
used as a driver to supply power to a 
class AB, or a class B stage. It is usually 
advisable to use a triode, rather than a 
pentode, in a driver stage because of the 
lower plate impedance of the triode. 

Power tubes connected in either 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased 
output.The parallel connection (Fig. 18) 
provides twice the output of a single 
tube with the same value of grid-signal 
voltage. With this connection, the effec
tive transconductance of the stage is 
doubled, and the effective plate resist
ance and the load resistance required 
are halved as compared with single
tube values. 
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The push-pull connection (Fig. 19), 
although it requires twice the grid-signal 
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voltage, provides increased power and 
has other important advantages over 
single-tube operation. Distortion caused 
by even-order harmonics and hum caused 

!\IE· 

Fig. 19 

by plate-voltage-supply fluctuations are 
either eliminated or decidedly reduced 
through cancellation. Because distortion 
for push-pull operation is less than for 
single-tube operation, appreciably more 
than twice single-tube output can be ob
tained with triodes by decreasing the 
load resistance for the stage to a value 
approaching the load resistance for a 
single tube. 

For either parallel or push-pull 
class A operation of two tubes, all elec
trode currents are doubled while all de 
electrode voltages remain the same as 
for single-tube operation. If a cathode 
resistor is used, its value should be about 
one-half that for a single tube. If oscilla
tions occur with either type of connec
tion, they can often be eliminated by the 
use of a non-inductive resistor of ap
proximately 100 ohms connected in 
series with each grid at the socket 
terminal. 

Operation of power tubes so that 
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Power-Output Calculations 
Calculation of the power output of 

a triode used as a class A amplifier with 
either an output transformer or a choke 
having low de resistance can be made 
without serious error from the plate 
family of curves by assuming a resist
ance load. The proper plate current, 
grid bias, optimum load rosistance, and 
per-cent second-harmonic distortion can 
also be determined. The calculations are 
made graphically and are illustrated in 
Fig. 20 for given conditions. The pro
cedure is as follows: 

(1) Locate the zero-signal bias point 
P by determining the zero-signal bias 
Ec0 from the formula: 

Zero-signal bias (Eco)= -(0.68 X Eb)/µ 

where Eb is the chosen value in volts of 
de plate voltage at which the tube is to 
be operated, and µ, is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

(2) Locate the value of zero-signal 
plate current, I0 , corresponding to point 
P. 

(3) Locate the point 2Io, which is 
twice the value of Io and corresponds to 
the value of the maximum-signal plate 
current Imax• 

(4) Locate the point X on the de 
bias curve at zero volts, Ee = 0, corre
sponding to the value of Imax, 

(5) Draw a straight line XY through 
X and P. 

Line XY is known as the load re
sistance line. Its slope corresponds to 
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Fig. 20 

the grids run positive is inadvisable the value of the load resistance.The load 
except under conditions such as those resistance in ohms is equal to (Emax 
discussed in this section for class AB Em1n) divided by (lmax - Imtn), where E 
and class B amplifiers. is in volts and I is in amperes. 

17 
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It should be noted that in the case 
of filament types of tubes, the calcula
tions are given on the basis of a d~ 
operated filament. When the filament is 
a~operated, the calculated value of de 
bias should be increased by approxi
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur
rent Io should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A ampli
fier under zero-signal conditions, the 
plate dissipation is equal to the power 

. input, i.e., the product of the de plate 
voltage Eo and the zero-signal de plate 
current Io. If it is found that the plate
dissipation rating of the tube is exceeded 
with the zero-signal bias Eco calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex
ceed the rating before proceeding further 
with the remaining calculations. 

For power-output calculations, it is 
assumed that the peak alternating grid 
voltage is sufficient (1) to swing the grid 
from the zero-signal bias value Eco to 
zero bias (Ee = 0) on the positive swing 
and (2) to swing the grid to a value 
twice the zero-signal bias value on the 
negative swing. During the negative 
swing, the plate voltage and plate cur
rent reach values of Emax and Im1n: dur
ing the positive swing, they reach values 
of Em1n and Imax- Because power is the 
product of voltage and current, the 
power output Po as shown by a watt
meteris given by 

Po= (Imax- Imln) X (Emax - Emin) 
8 

where E is in volts, I is in amperes, and 
P0 is in watts. 

In the output of power amplifier 
triodes, some distortion is present. This 
distortion is due predominantly to sec
ond harmonics in single-tube amplifiers. 
The percentage of second-harmonic dis
tortion may be calculated by the follow
ing formula: 

!:Tax+ Imln Io 

% distortion = I \ X 100 
max mln 

where ! 0 is the zero-signal plate current 
in amperes. If the distortion is excessive, 
the load resistance should be increased 
or, occasionally, decreased slightly and 

the calculations repeated. 
Example: Determine the load re

sistance, power output, and distortion 
of a triode having an amplification fac
tor of 4.2, a plate-dissipation rating of 
15 watts, and plate characteristics curves 
as shown in Fig. 20. The tube is to be 
operated at 250 volts on the plate. 

Procedure: For a first approxima
tion, determine the operating point P 
from the zero-signal bias formula, Ec0 = 
-(0.68 X 250) /4.2 -40.5 volts. From 
the curve for this voltage, it is found 
that the zero-signal plate current I0 at a 
plate voltage of 250 volts is 0.08 ampere 
and, therefore, the plate-dissipation rat
ing is exceeded (0.08 X 250 = 20 watts). 
Consequently, it is necessary to reduce 
the zero-signal plate current to 0.06 am
pere at 250 volts. The grid bias is now 
seen to be -43.5 volts. Note that the 
curve was taken with a de filament sup
ply; if the filament is to be operated on 
an ac supply, the bias must be increased 
by about one-half the filament voltage, 
or to -45 volts, and the circuit returns 
made to the mid-point of the filament 
circuit. 

Point X can now be determined. 
P1_>int X is at the intersection of the de 
bias curve at zero volts with Imax, where 
Imax = 210 = 2 X 0.06 0.12 ampere. 
Line XY is drawn through points P and 
X. Emax, Em1n, and Im1n are then found 
from the curves. Substituting these val
ues in the power-output formula, we 
obtain 

Po = (0.12 - 0.012) X /365- l 05) 3.52 watts 
8 

The resistance represented by load 
line XY is 
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(365 - l05) 2410 ohms 
(0.12 0.012) 

When the values from the curves 
are substituted in the distortion formula, 
we obtain 

0.12 + 0.012 _ 0.06 

% distortion = 0\ 2 O.Ol2 X 100 = 5.5% 

It is customary to select the load 
resistance so that the distortion does not 
exceed five per cent. When the method 
shown is used to determine the slope of 
the load resistance line, the second-har
monic distortion generally does not ex
ceed five per cent. In the example, how
ever, the distortion is excessive and it is 
desirable, therefore, to use a slightly 
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higher load resistance. A load resistance 
of 2500 ohms will give a distortion of 
about 4.9 per cent. The power output is 
reduced only slightly to 3.5 watts. 

Operating conditions for triodes in 
pusb-pull depend on the type of opera
tion desired. Under class A conditions, 
distortion, power output, and efficiency 
are all relatively low. The operating bias 
can be anywhere between that specified 
for single-tube operation and that equal 
to one-half the grid-bias voltage required 
to produce plate-current cutoff at a 
plate voltage of 1.4E0 where E~ is the 
operating plate voltage. Higher bias than 
this value requires higher grid-signal 
voltage and results in class AB, opera
tion which is discussed later. 

The method for calculating maxi
mum power output for triodes in push
pull class A operation is as follows: 
Erect a vertical line at 0.6 Eo (see Fig. 
21), intersecting the Ee=O curve at the 
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point Imax- Then, Ima, is determined 
from the curve for use in the formula 

Po= (Itnax X Eo)/5 

If Irnux is expressed in amperes and E 0 

in volts, power output is in watts. 
The method for determining the 

proper load resistance for triodes in 
push-pull is as follows: Draw a load line 
through Imnx on the zero-bias curve and 
through the En point on the zero-current 
axis. Four times the resistance repre
sented by this load line is the plate-to
plate load (Rm,) for two triodes in a 
class A push-pull amplifier. Expressed 
as a formula, 

Rpp = 4 X (Eo - 0.6Eo)/Imax 

where E 0 is expressed in volts, Imux in 
amperes, and RPP in ohms. 

Example: Assume that the plate 
voltage (E0 ) is to be 300 volts, and the 

plate dissipation rating of the tube is 15 
watts. Then, for class A operation, the 
operating bias can be equal to, but not 
more than, one-half the grid bias for cut
off with a plate voltage of 1.4 X 300 = 420 
volts. (Since cutoff bias is approximately 
-115 volts at a plate voltage of 420 volts, 
one-half of this value is -57.5 volts bias.) 
At this bias, the plate current is found 
from the plate family to be 0.054 am
pere and, therefore, the plate dissipation 
is 0.054 X 300 or 16.2 watts. Since -57.5 
volts is the limit of bias for class A oper
ation of these tubes at a plate voltage of 
300 volts, the dissipation cannot be re
duced by increasing the bias and it, 
therefore, becomes necessary to reduce 
the plate voltage. 

If the plate voltage is reduced to 
250 volts, the bias will be found to be 
-43.5 volts. For this value, the plate cur
rent is 0.06 ampere, and the plate dissi
pation is 15 watts. Then, following the 

method for calculating power output, 
erect a vertical line at 0.6Eo = 150 volts. 
The intersection of the line with the 
curve Ee 0 is Imax or 0.2 ampere.When 
this value is substituted in the power 
formula, the power output is (0.2 X 250) 
/5 = 10 watts. The load resistance is de
termined from the load formula: Plate
to-plate load (Rw) 4 X (250 - 150) 
/0.2 = 2000 ohms. 
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Power output for a peutode or a 
beam power tube as a class A amplifier 
can be calculated in much the same way 
as for triodes. The calculations can be 
made graphically from a special plate 
family of curves, as illustrated in Fig. 22. 

From a point A at or just below the 
knee of the zero-bias curve, draw arbi
trarily selected load lines to intersect the 
zero-plate-current axis. These lines 
should be on both sides of the operating 
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point P whose position is determined by 
the desired operating plate voltage, E 0 , 

and one-half the maximum-signal plate 
current. Along any load line, say AA,, 
measure the distance AO,. On the same 
line, lay off an equal distance, O,A,. For 
optimum operation, the change in bias 
from A to O; should be nearly equal to 
the change in bias from 01 to Ai. If this 
condition can not be met with one line, 

% total (2nd and ~r<l) harmnnie distortion 
v(%2nd) 2 + (%3rd)' 

Conversion Factors 
Operating conditions for voltage 

values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 23 
when all electrode voltages are changed 
simultaneously in the same ratio. The 

--------'--

'• 
PLATE \.OLTS 

Fig. 22 

as is the case for the line first chosen, 
then another should be chosen. When 
the most satisfactory line has been se
lected, its resistance may be determined 
by the following formula: 

Load resistance (RL) = ~max - ;min 
max - mm 

The value of RL may then be sub
stituted in the following formula for 
calculating power output. 

Po 
[lmax-Im!n + 1.41 lh - {y)] 2 RL 
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In both of these formulas, I is in 
amperes, E is in volts, RL is in ohms, 
and P0 is in watts. Ix and I,. are the cur
rent values on the load line at bias volt
ages of Ec1 = V - 0. 707V = 0.293V and 
Ec,=V + 0.707V=l.707V, respectively. 

Calculations for distortion may be 
made by means of the following formu
las. The terms used have already been 
defined. 

% 2nd-harmonic distortion = 
lmax + Im!n - 2 Io X l00 

Imox Imln + 1.41 (Ix - Il·} 

% 3rd-harmonic distortion = 
Imox - Im!n - 1.41 (Ix - ly) X 100 
Imnx Imln + 1.41 lh I,) 

nomograph includes conversion factors 
for current (F;), power output (F,,), 
plate resistance or load resistance (F,), 
and transconductance (Fll'm) for voltage 
ratios between 0.5 and 2.0. These factors 
are expressed as functions of the ratio 
between the desired or new voltage for 
any electrode (Er1es) and the published 
or original value of that voltage (Enuh). 
The relations shown are applicable to 
triodes and multigrid tubes in all classes 
of service. 

To use the nomograph, simply place 
a straight-edge across the page so that 
it intersects the scales for E,ies and E 1mb 

at the desired values. The desired con
version factor may then be read directly 
or estimated at the point where the 
straight-edge intersects the F1, Fp Fr, or 
Fgm scale. 
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For example, suppose it is desired 
to operate two 6L6-GB's in class A, push
pull, fixed bias, with a plate voltage of 
200 volts. The nearest published oper
ating conditions for this class of service 
are for a plate voltage of 250 volts. The 
operating conditions for the new plate 
voltage can be determined as follows: 

The voltage conversion factor, Fe, 
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is equal to 200/250 or 0.8. The dashed Becausecontact-potentialeffectsbecome 
lines on the nomograph of Fig. 23 indi- noticeable only at very small de grid
cate that for this voltage ratio F; is ap- No.1 (bias} voltages, they are generally 
proximately 0.72, Fp is approximately negligible in power tubes. Secondary 
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0.5 
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0.57, Fr is 1.12, and Fgm is approxi
mately 0.892. These factors may be ap
plied directly to operating values shown 
in the tube data, or to values calculated 
by the methods described previously. 

Because this method for conve:Sion 
of characteristics is necessarily an ap
proximation, the accuracy of the nomo
graph decreases progressively as the 
ratio Edes/E1mh departs from unity. In 
general, results are substantially correct 
when the value of the ratio Edea/Epuh is 
between 0.7 and 1.5. Beyond these lim
its, the accuracy decreases rapidly, and 
the results obtained must be considered 
rough approximations. 

The nomograph does not take into 
C()nsideration the effects of contact po
t~ntial or secondary emission in tubes. 
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emission may occur in conventional tet
rodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be
cause secondary emission may also oc
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 

Class AB Power Amplifiers 
A class AB power amplifier em

ploys two tubes connected in push-pull 
with a higher negative grid bias than is 
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used in a class A stage. With this higher 
negative bias, the plate and screen-grid 
voltages can usually be made higher 
than for class A amplifiers because the 
increased negative bias holds plate cur
rent within the limit of the tube's plate
dissipation rating. As a result of these 
higher voltages, more power output can 
be obtained from class AB operation. 

Class AB amplifiers are subdivided 
into class AB, and class AB,. In class 
AB, there is no flow of grid current. That 
is, the peak signal voltage applied to each 
grid is not greater than the negative 
grid-bias voltage. The grids therefore 
are not driven to a positive potential 
and do not draw current. In class AB,, 
the peak signal voltage is greater than 
the bias so that the grids are driven 
positive and draw current. 

Because of the flow of grid current 
in a class AB, stage there is a loss of 
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power in the grid circuit. The sum of 
this loss and the loss in the input trans
former is the total driving power re
quired by the grid circuit. The driver 
stage should be capable of a power out
put considerably larger than this re
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class AB, amplifier usually has a step
down turns ratio. 

Because of the large fluctuations of 
plate current in a class AB, stage, it is 
important that the plate power supply 
should have good regulation. Otherwise 
the fluctuations in plate current cause 

fluctuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in
creased. To obtain satisfactory regula
tion it is usually advisable to use a low
drop rectifier,suchas the 5V4-GA, with a 
choke-input filter. In all cases, the resist
ance of the filter choke and power trans
formers should be as low as possible. 

Class AB, Power Amplifiers 
In class AB, push-pull amplifier 

service using triodes, the operating con
ditions may be determined graphically 
by means of the plate family if Eo, the 
desired operating plate voltage, is given. 
In this service, the dynamic load line 
does not pass through the operating 
point P as in the case of the single-tube 
amplifier, but through the point D in 
Fig. 24. Its position is not affected by 
the operating grid bias provided the 

Fig. 25 

plate-to-plate load resistance remains 
constant. 

Under these conditions, grid bias 
has no appreciable effect on the power 
output. Grid bias cannot be neglected, 
however, since it is used to find the zero
signal plate current and, from it, the 
zero-signal plate dissipation. Because 
the grid bias is higher in class AB, than 
in class A service for the same plate volt
age, a higher signal voltage may be used 
without grid current being drawn and, 
therefore, higher power output is ob .. 
tained than in class A service. 

In general, for any load line through 
point D, Fig. 24, the plate-to-plate load 
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resistance in ohms of a push-pull ampli
fier is Rvp=4Eo/l', where I' is the plate 
current value in amperes at which the 
load line as projected intersects the plate 
current axis, and Eo is in volts. This 
formula is another form of the one 
given under push-pull class A amplifiers, 
R 1,1, = 4(Eo·- 0.6Eo)/lmax, but is more 
general. Power output (Imax/ v2 )• X 
Rpv/4, where Imax is the peak plate cur
rent at zero grid volts for the load chosen. 
This formula simplified is (lmax) 2 X Rpv/ 
8. The maximum-signal average plate 
current is 2Imnx/71' or 0.636 Ima,; the 
maximum-signal average power input is 
0.636 lmax X Eo. 

It is desirable to simplify these 
formulas for a first approximation. This 
simplification can be made if it is as
sumed that the peak plate current, Imax, 
occurs at the point of the zero-bias curve 
corresponding approximately to 0.6 Eo, 
the condition for maximum power out
put. The simplified formulas are: 

Po (for two tubesj = (Imax X Eo)/5 
Rpp = l.6Bo/Inu1x 

where Eo is in volts, Iruux is in amperes, 
Rpp is in ohms, and Po is in watts. 

It may be found during subsequent 
calculations that the distortion or the 
plate dissipation is excessive for this ap
proximation; in that case, a different 
load resistance must be selected using 
the first approximation as a guide and 
the process repeated to obtain satisfac
tory operating conditions. 

Example: Fig. 24 illustrates the 
application of this method to a pair of 
2A3's operated at Eo=300 volts. Each 
tube has a plate-dissipation rating of 15 
watts. The method is to erect a vertical 
line at 0.6Eo, or at 180 volts, which 
intersects the E,=0 curve at the point 
Imax=0.26 ampere. Using the simplified 
formulas, we obtain 

Rpp = (1.6 X 300)/0.26 = 1845 ohms 
Po= (0.26 X 300)/5 = 15.6 watts 

At this point, it is well to determine 
the plate dissipation and to compare it 
with the maximum rated value. From 
the average plate current formula (0.636 
Imax) mentioned previously, the maxi
mum-signal average plate current is 
0.166 ampere. The product of this cur
rent and the operating plate voltage is 
49.8 watts, the average input to the two 

tubes. From this value, subtract the 
power output of 15.6 watts to obtain the 
total dissipation for both tubes which is 
34.2 watts. Half of this value, 17 watts, 
is in excess of the 15-watt rating of the 
tube and it is necessary, therefore, to as
sume another and higher load resistance 
so that the plate-dissipation rating will 
not be exceeded. 

It will be found that at an operating 
plate voltage of 300 volts the 2A3's re
quire a plate-to-plate load resistance of 
3000 ohms. From the formula for Rnv, 
the value of I' is found to be 0.4 ampere. 
The load line for the 3000-ohm load re
sistance is then represented by a straight 
line from the point I'= 0.4 ampere on the 
plate-current ordinate to the point Eo= 
300 volts on the plate-voltage abscissa. 
At the intersection of the load line with 
the zero-bias curve, the peak plate cur
rent, Imax, can be read at 0.2 ampere. 
Then 

Po (Imax/ v2 l' X Rnv/4 
(0.2/1.41)' X 3000/4 

- 16 watts 

Proceeding as in the first approximation, 
we find that the maximum-signal aver
age plate current, 0.636lmax, is 0.127 
ampere, and the maximum-signal aver
age power input is 38.1 watts. This input 
minus the power output is 38.1 15= 
23.1 watts. This value is the dissipation 
for two tubes; the value per tube is 11.6 
watts, a value well within the rating of 
this tube type. 

The operating bias and the zero
signal plate current may now be found 
by use of a curve which is derived from 
the plate family and the load line. Fig. 
25 is a curve of instantaneous values of 
plate current and de grid-bias voltages 
taken from Fig. 24. Values of grid bias 
are read from each of the grid-bias 
curves of Fig. 24 along the load line and 
are transferred to Fig. 25 to produce the 
curved line from A to C. A tangent to 
this curve, starting at A, is drawn to 
intersect the grid-voltage abscissa. The 
point of intersection, B, is the operating 
grid bias for fixed-bias operation. In the 
example, the bias is -60 volts. Refer 
back to the plate family at the operating 
conditions of plate volts=300 and grid 
bias= -60 volts; the zero-signal plate 
current per tube is seen to be 0.04 
ampere. 

23 
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This procedure locates the operating 
point for each tube at P. The plate cur
rent must be doubled, of course, to ob
tain the zero-signal plate current for 
both tubes. Under maximum-signal con
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on·alternate half cycles. Hence, 
in the example, the peak af signal volt
age per tube is 60 volts, or the grid-to-
grid value is 120 volts. 

As in the case of the push-pull class 
A amplifier, the second-harmonic distor
tion in a class AB, amplifier using triodes 
is very small and is largely canceled by 
virtue of the push-pull connection.Third
harmonic distortion, however, which 
may be larger than permissible, can be 
found by means of composite character
istic curves. A complete family of curves 
can be plotted, but for the present pur
pose only the one corresponding to a 
grid bias of one-half the peak grid-volt
age swing is needed. In the example, the 
peak grid voltage per tube is 60 volts, 
and the half value is 30 volts. The com
posite curve, since it is nearly a straight 
line, can be constructed with only two 
points (see Fig. 24). These two points 
are obtained from deviations above and 
below the operating grid and plate 
voltages. 

In order to find the curve for a bias 
of -30 volts, we have assumed a devia
tion of 30 volts from the operating grid 
voltage of -60 volts. Next assume a de
viation from the operating plate voltage 
of, say, 40 volts. Then at 300 - 40 260 
volts, erect a vertical line to intersect 
the (-60) - (-30) = -30-volt bias curve 
and read the plate current at this inter
section, which is 0.167 ampere; likewise, 
at the intersection of a vertical line at 
300 + 40 = 340 volts and the (-60) + 
(-30) -90-volt bias curve, read the 
plate current. In this example, the plate 
current is estimated to be 0.002 ampere. 
The difference of 0.165 ampere between 
these two currents determines the point 
E on the 300 - 40 = 260-volt vertical. 
Similarly, another point F on the same 
composite curve is found by assuming 
the same grid-bias deviation but a larger 
plate-voltage deviation, say, 100 volts. 

We now have points at 260 volts 
and 0.165 ampere (E), and at 200 volts 
and 0.045 ampere (F). A straight line 

through these points is the composite 
curve for a bias of -30 volts, shown as a 
long-short dash line in Fig. 24. At the 
intersection of the composite curve and 
the load line, G, the instantaneous com
posite plate current at the point of one
half the peak signal swing is determined. 
This current value, designated Io-s and 
the peak plate current, Imax, are used in 
the following formula to find peak value 
of the third-harmonic component of the 
plate current. 

Ih, = (2Io., Imax)/3 
In the example, where 10 •6 is 0.097 am
pere and Imax is 0.2 ampere, h, (2X 
0.097-0.2)/3= (0.194-0.2)/3= -0.006/ 
3= -0.002 ampere. (The fact that Iba is 
negative indicates that the phase rela
tion of the fundamental (first-harmonic) 
and third-harmonic components of the 
plate current is such as to result in a 
slightly peaked wave form. Ina is posi
tive in some cases, indicating a flatten
ing of the wave form.) 

The peak value of the fundamental 
or first-harmonic component of the plate 
current is found by the following 
formula: 

Ih, = 2/3 X (llllll.x + lo.,) 

In the example, 111, = 2/3 X (0.2 + 
0.097) = 0.198 ampere. Thus, the per
centage of third-harmonic distortion is 
(l11s/I111) X 100 = (0.002/0.198) X 100= 
1 per cent approx. 

Class AB2 Power Amplifiers 
A class AB, amplifier employs two 

tubes connected in push-pull as in the 
case of class AB, amplifiers. It differs in 
that it is biased so that plate current 
flows for somewhat more than half the 
electrical cycle but less than the full 
cycle, the peak signal voltage is greater 
than the de bias voltage, grid current is 
drawn, and consequently, power is con
sumed in the grid circuit. These condi
tions permit high power output to be 
obtained without excessive plate dissi
pation. 

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out
put considerably larger than this re
quired power in order that distortion 

2.t 
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introduced in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or as 
effective in the grid circuit of the power 
stage should always be as low as possible 
in order that distortion may be kept 
low. The input transformer used in a 
class AB2 stage usually has a step-down 
ratio adjusted for this condition. 

Load resistance, plate dissipation, 
power output, and distortion determina
tions are similar to those for class AB .. 
These quantities are interdependent 
with peak grid-voltage swing and driv
ing power; a satisfactory set of operating 
conditions involves a series of approxi
mations. The load resistance and signal 
swing are limited by the permissible grid 
current and power, and the distortion. 
If the load resistance is too high or the 
signal swing is excessive, the plate-dissi
pation rating will be exceeded, distortion 
will be high, and the driving power will 
be unnecessarily high. 

Class B Power Amplifiers 
A class B amplifier employs two 

tubes connected in push-pull, so biased 
that plate current is almost zero when 
no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class AB,, i.e., 
large power output can be obtained 
without excessive plate dissipation. Class 
B operation differs from class AB, in 
that plate current is cut off for a larger 
portion of the negative grid swing, and 
the signal swing is usually larger than in 
class AB, operation. 

Because tubes designed for use as 
class B amplifiers usually operate at 
zero or low bias, each grid is at a positive 
potential during all or most of the posi
tive half-cycle of its signal swing and 
consequently draws considerable grid 
current. There is, therefore, a loss of 
power in the grid circuit. This condition 
imposes the same requirement in the 
driver stage as in a class AB2 stage, that 
is, the driver should be capable of de
livering considerably more power output 
than the power required for the class B 
grid circuit in order that distortion be 
low. Likewise, the interstage transformer 
between the driver and class B stage 
usually has a step-down turns ratio. 

Determination of load resistance, 
plate dissipation, power output, and dis
tortion is similar to that for a class AB, 
stage. 

Power amplifier tubes designed for 
class A operation can be used in class AB, 
and class B service under suitable oper
ating conditions.There are several tube 
types designed especially for class B serv
ice. The characteristic common to all of 
these types is a high amplification fac
tor. With a high amplification factor, 
plate current is small even when the grid 
bias is zero. These tubes, therefore, can 
be operated in class B service at a bias 
of zero volts so that no bias supply is re
quired. A number of class B amplifier 
tubes consist of two triode units mounted 
in one tube. The two units can be con
nected in push-pull so that only one 
tube is required for a class B stage. An 
example of a twin triode used in class B 
service is the 6N7. 
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Cathode-Drive Circuits 
The preceding text has discussed 

the use of tubes in the conventional 
grid-drive type of amplifier~that is, 
where the cathode is common to both 
the input and output circuits. Tubes 
may also be employed as amplifiers in 
circuit arrangements which utilize the 
grid or plate as the common terminal. 
Probably the most important of these 
amplifiers are the cathode-drive circuit, 
which is discussed below, and the cath
ode-follower circuit, which will be dis
cussed later in connection with inverse 
feedback. 

A typical cathode-drive circuit is 
shown in Fig. 26. The load is placed in 

IN~ 
SIG~ Q~UT 

~GE 

Fig. 26 

the plate circuit and the output voltage 
is taken off between the plate and ground 
as in the grid-drive method of operation. 
The grid is grounded, and the input 



RCA Receiving T11be lHanr,al 

voltage is applied across an appropriate 
impedance in the cathode circuit. The 
cathode-drive circuit is particularly use
ful for vhf and uhf applications, in which 
it is necessary to obtain the low-noise 
performance usually associated with a 
triode, but where a conventional grid
drive circuit would be unstable because 
of feedback through the grid-to-plate 
capacitance of the tube. In the cathode
drive circuit, the grounded grid serves 
as a capacitive shield between plate and 
cathode and permits stable operation at 
frequencies higher than those in which 
conventional circuits can be used. 

The input impedance of a cathode
drive circuit is approximately equal to 
1/g·n when the load resistance is small 
compared to the r,, of the tube. A certain 
amount of power is required, therefore, 
to drive such a circuit. However, in the 
type of service in which cathode-drive 
circuits are normally used, the advan
tages of the grounded-grid connection 
usually outweigh this disadvantage. 

Inverse Feedback 
An inverse-feedback circuit, some

times called a degenerative circuit, is 
one in which a portion of the output 
voltage of a tube is applied to the input 
of the same or a preceding tube in oppo
site phase to the signal applied to the 
tube. Two important advantages of feed
back are: (1) reduced distortion from 
each stage included in the feedback cir
cuit and (2) reduction in the variations 
in gain due to changes in line voltage, 
possible differences between tubes of the 
same type, or variations in the values of 
circuit constants included in the feed
back circuit. 

Inverse feedback is used in audio 
amplifiers to reduce distortion in the 
output stage where the load impedance 
on the tube is a loudspeaker. Because 
the impedance of a loudspeaker is not 
constant for all audio frequencies, the 
load impedance on the output tube varies 
with frequency. When the output tube 
is a pentode or beam power tube having 
high plate resistance, this variation in 
plate load impedance can, if not cor
rected, produce considerable frequency 
distortion. Such frequency distortion 
can be reduced by means of inverse 
feedback. Inverse-feedback circuits are 

of the constant-voltage type and the 
constant-current type. 

The application of the constant
voltage type of inverse feedback to a 
power output stage using a single beam 
power tube is illustrated by Fig. 27. In 
this circuit, R,, R,, and C are connected 
as a voltage divider across the output of 
the tube. The secondary of the grid
input transformer is returned to a point 
on this voltage divider. Capacitor C 
blocks the de plate voltage from the 
grid. However, a portion of the tube's 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction R,/(R, + R,), is applied to the 
grid. This voltage lowers the source im
pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 28. 

Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage es is applied 
to the grid the af plate current i',, has an 
irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
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plate-current waveform, the af plate 
voltage has a waveform shown by e',,. 
The plate-voltage waveform is inverted 
compared to the plate-current wave
form because a plate-current increase 
produces an increase in the drop across 
the plate load. The voltage at the plate 
is the difference between the drop across 
the load and the supply voltage; thus, 
when plate current goes up, plate volt
age goes down; when plate current goes 
down, plate voltage goes up. 

Now suppose that inverse feedback 
is applied to the amplifier. The voltage 
fed back to the grid has the same wave
form and phase as the plate voltage, but 
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is smaller in magnitude. Hence, with a 
plate voltage of waveform shown by 
e' P• the feedback voltage appearing on 
the grid is as shown by e' gr. This voltage 

obtain full power output, but this out
put is obtained with less distortion. 

Inverse feedback may also be ap
plied to resistance-coupled stages as 

Fig. 28 

applied to the grid produces a compo
nent of plate current i' pl• It is evident 
that the irregularity in the waveform of 
this component of plate current would 
act to cancel the original irregularity 
and thus reduce distortion. 

After inverse feedback has been ap
plied, the relations are as shown in the 
curve for ip, The dotted curve shown by 
i' pl is the component of plate current 
due to the feedback voltage on the grid. 
The dotted curve shown by i' P is the 
component of plate current due to the 
signal voltage on the grid. The algebraic 
sum of these two components gives the 
resultant plate current shown by the 
solid curve of ip, Since i' p is the plate 
current that would flow without inverse 
feedback, it can be seen that the appli
cation of inverse feedback has reduced 
the irregularity in the output current. 
In.this manner inverse feedback acts to 
correct any component of plate current 
that does not correspond to the input 
signal voltage, and thus reduces dis
tortion. 

From the curve for ip, it can be seen 
that, besides reducing distortion, inverse 
feedback also reduces the amplitude of 
the output current. Consequently, when 
inverse feedback is applied to an ampli
fier there is a decrease in gain or power 
sensitivity as well as a decrease in dis
tortion. Hence, the application of in
verse feedback to an amplifier requires 
that more driving voltage be applied to 

shown in Fig. 29. The circuit is conven
tional except that a feedback resistor, 
R,, is connected between the plates of 
tubes T, and T,. The output signal volt
age of T, and a portion of the output 
signal voltage of T, appears across R,. 
Because the distortion generated in the 
plate circuit of T 2 is applied to its grid 
out of phase with the input signal, the 
distortion in the output of T, is com
paratively low. With sufficient inverse 
feedback of the constant-voltage type 
in a power-output stage, it is not neces
sary to employ a network of resistance 
and capacitance in the output circuit to 
reduce response at high audio frequen
cies. Inverse-feedback circuits can also 
be applied to push-pull class A and class 
AB, amplifiers. 
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Constant-current inverse feedback 
is usually obtained by omitting the by
pass capacitor across a cathode resistor. 

c- s,c+ e+ 

Fig. 29 

This method decreases the gain and the 
distortion but increases the source im
pedance of the circuit. Consequently, 
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the output voltage rises at the resonant 
frequency of the loudspeaker and ac
centuates hangover effects. 

Inverse feedback is not generally 
applied to a triode power amplifier, such 
as the 2A3, because the variation in 
speaker impedance with frequency does 
not produce much distortion in a triode 
stage having low plate resistance. It is 
sometimes applied in a pentode stage 
but is not always convenient. As has 
been shown, when inverse feedback is 
used in an amplifier, the driving voltage 
must be increased in order to give full 
power output. When inverse feedback is 
used with a pentode, the total driving 
voltage required for full power output 
may be inconveniently large, although 
still less than that required for a triode. 
Because a beam power tube gives full 
power output on a comparatively small 
driving voltage, inverse feedback is 
especially applicable to beam power 
tubes. By means of inverse feedback, 
the high efficiency and high power out
put of beam power tubes can be com
bined with freedom from the effects of 
varying speaker impedance. 

Cathode-Follower Circuits 
Another important application of 

inverse feedback is in the cathode-fol
lower circuit, an example of which is 
given in Fig. 30. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 
The input voltage is applied between 
the grid and ground and the output volt
age is obtained between the cathode and 
ground. The voltage amplification (V .A.) 
of this circuit is always less than unity 
and may be expressed by the following 
convenient formulas. 
For a triode: 

• µ X RL 
V. A. rp + RL X (µ + 1) 

For a pentode: 
gm X RL 

V. A.=l + (gm X RL) 

In these formulas, µ, is the amplifi
cation factor, RL is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

The use of the cathode follower per
mits the design of circuits which have 
high input resistance and high output 

voltage. The output impedance is quite 
low and very low distortion may be ob
tained. Cathode-follower circuits may 
be used for power amplifiers or as im
pedance transformers designed either to 
match a transmission line or to produce 
a relatively high output voltage at a low 
impedance level. 
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In a power amplifier which is trans
former coupled to the load, the same 
output power can be obtained from the 
tube as would be obtained in a conven
tional grid-drive type of amplifier. The 
output impedance is very low and pro
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig
nal voltage, however, approaches 1½ 
times the plate supply voltage if maxi
mum power output is required from the 
tube. Some problems may be encoun
tered, therefore, in the design of an ade-

fNPUT 
SIGNAL 

Fig. 80 

OUTPUT 
VOLTAGE 

1 
quate driver stage for a cathode-follower 
output system. 

When a cathode-follower circuit is 
used as an impedance transformer, the 
load is usually a simple resistance in the 
cathode circuit of the tube. With rela
tively low values of cathode resistor, the 
circuit may be designed to supply sig
nificant amounts of power and to match 
the impedance of the device to a trans
mission line. With somewhat higher val
ues of cathode resistor, the circuit may 
he used to lower the output impedance 
sufficiently to permit the transmission 
of audio signals along a line in which ap
preciable capacitance is present. 

The cathode follower may also be 
used as an isolation device to provide 
extremely high input resistance and low 
input capacitance as might be required 
in the probe of an oscilloscope or vacu..: 
um-tube voltmeter. Such circuits can be 
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designed to provide effective impedance 
transformation with no significant loss 
of voltage. 

Selection of a suitable tube and its 
operating conditions for use in a cath
ode-follower circuit having a specified 
output impedance (Z0 ) can be made, in 
most practical cases, by the use of the 
following formula to determine the ap
proximate value of the required tube 
transconductance. 

. h 1,000,000 
Required gm (µm os) = Zo (ohms) 

Once the required transconductance 
is obtained, a suitable tube and its oper
ating conditions may be determined 
from the technical data given in the 
TUBE TYPES SECTION. The conver
sion nomograph given in Fig. 23 may be 
used for calculation of operating condi
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 

For triode: 
Cathode 

Zo X rp 

- Zo X (1 -t- µJ 

For pentode: 
• h R Zo 

Cat ode L= 1 _ (gm X Zo) 

Resistance and impedance values are in 
ohms; transconductance values are in 
mhos. 

If the value of the cathode load re
sistance calculated to give the required 
output impedance does not give the re
quired operating bias, the basic cathode
follower circuit can be modified in a 
number of ways. Two of the more com
mon modifications are given in Figs. 
31 and 32. 

In Fig. 31 the bias is increased by 
adding a bypassed resistance between 
the cathode and the unbypassed load 
resistance and returning the grid to the 
low end of the load resistance. In Fig. 32 
the bias is reduced by adding a bypassed 
resistance between the cathode and the 
unbypassed load resistance but, in this 
case, the grid is returned to the junction 
of the two cathode resistors so that the 
bias voltage is only the de voltage drop 
across the added resistance. The size of 
the bypass capacitor should be large 

enough so that it has negligible reactance 
at the lowest frequency to be handled. 
In both cases the B-supply should be in-
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Fig. 31 

creased to make up for the voltage taken 
for biasing. 

Example: Select a suitable tube 
and determine the operating conditions 
and circuit components for a cathode
follower circuit having an output im
pedance that will match a 500--ohm 
transmission line. Procedure: First, de
termine the approximate transconduc
tance required. 

. d 1,000,000 2000 h 
Require gm =~= µm os 

A survey of the tubes that have a 
transconductance in this order of mag
nitude shows that type 12AX7 is among 
the tubes to he considered. Referring to 
the characteristics given in the technical 
data section for one triode unit of high
mu twin triode 12AX7, we find that for 
a plate voltage of 250 volts and a bias of 
-2 volts, the transconductance is 1600 
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B+ 

micromhos, the plate resistance is 62500 
ohms, the amplification factor is 100, 
and the plate current is 0.0012 ampere. 
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When these values are used in the ex
pression for determining the cathode 
load resistance, we obtain 

500 X 62500 
Cathode RL 62500_ 500X(l00+1) 2600 ohms 

The voltage across this resistor for 
a plate cu!!rent of 0.0012 ampere is 
2600 X 0.0012 = 3.12 volts. Because the 
required bias voltage is only -2 volts, 
the circuit arrangement given in Fig. 30 
is employed. The bias is furnished by a 
resistance that will have a voltage drop 
of 2 volts when it carries a current of 
0.0012 ampere. The required bias resist
ance, therefore, is 2/0.0012 = 1670 
ohms. If 60 cycles per second is the low
est frequency to be passed, 20 micro
farads is a suitable value for the bypass 
capacitor. The B-supply, of course, is in
creased by the voltage drop across the 
cathode resistance which, in this exam
ple, is approximately 5 volts. The B
supply, therefore, is 250 + 5 255 volts. 

Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load resistance 
which will also provide the required bias. 
If the triode section of twin diode
high-mu triode 6A T6 is operated under 
the conditions given in the technical 
data section with a plate voltage of 100 
volts and a bias of -1 volt, it will have 
an amplification factor of 70, a plate 
resistance of 54000 ohms, a transcon
ductance of 1300 micromhos, and a plate 
current of 0.0008 ampere. 

Then, 
, 500X64000 

Cathode RL= 54000 _ 500 X (70+l) = 1460 ohms 

The bias voltage obtained across 
this resistance is 1460 X 0.0008 = Ll 7 
volts. Since this value is for all practical 
purposes close enough to the required 
bias, no additional bias resistance will 
be required and the grid may be returned 
directly to ground. There is no need to 
adjust the B-supp!y voltage to make up 
for the drop in the cathode resistor. The 
voltage amplification (V.A.) for the 
cathode-follower circuit utilizing the 
triode section of type 6A T6 is 

70 X 1460 
V.A. 54000 + 1460 X (70 + 1) = 0,65 

For applications in which the cath
ode follower is used to isolate two cir
cuits-for example, when it is used be
tween a circuit being tested and the 
input stage of an oscilloscope or a vacu
um-tube voltmeter-voltage output and 
not impedance matching is the primary 
consideration. In such applications it is 
desirable to use a relatively high value 
of cathode load resistance, such as 50,000 
ohms, in order to get the maximum volt
age output. In order to obtain proper 
bias, a circuit such as that of Fig. 32 
should be used. With a high value of 
cathode resistance, the voltage amplifi
cation will approximate unity. 

Corrective Filters 
A corrective filter can be used to 

improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feedback 
is not applicable. The filter consists of a 
resistor and a capacitor connected in 
series across the primary of the output 
transformer. Connected in this way, the 
filter is in parallel with the plate load 
impedance reflected from the voice-coil 
by the output transformer. The magni
tudeof this reflected impedanceincreases 
with increasing frequency in the middle 
and upper audio range. The impedance 
of the filter, however, decreases with in
creasing frequency. It follows that by 
use of the proper values for the resist
ance and the capacitance in the filter, 
the effective load impedance on the out
put tubes can be made practically con
stant for all frequencies in the middle 
and upper audio range. The result is an 
improvement in the frequency charac
teristic of the output stage. 
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The resistance to be used in the fil
ter for a push-pull stage is 1.3 times the 
recommended plate-to-plate load resist
ance; or, for a single-tube stage, is 1.3 
times the recommended plate load re
sistance. The capacitance in the filter 
should have a value such that the volt
age gain of the output stage at a fre
q uency of 1000 cycles or higher is equal 
to the voltage gain at 400 cycles. 

A method of determining the proper 
value of capacitance for the filter is to 
make two measurements of the output 
voltage across the primary of the output 
transformer: first, when a 400-cycle sig-
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nal is applied to the input, and second, 
when a 1000-cycle signal of the same 
voltage as the 400-cycle signal is applied 
to the input.The correct value of capaci
tance is the one which gives equal output 
voltages for the two signal inputs. In 
practice, this value is usually found to 
be in the order of 0.05 microfarad. 

Volume Expanders 
A volume expander can be used in 

a phonograph amplifier to make more 
natural the reproduction of music which 
has a very large volume range. For in
stance, in the music of a symphony 
orchestra, the sound intensity of the 
loud passages is very much higher than 
that of the soft passages. When this 
music is recorded, it may not be feasible 
to make the ratio of maximum ampli
tude to minimum amplitude as large on 
the record as it is in the original music. 
The recording process may therefore be 
monitored so that the volume range of 
the original is compressed on the record. 
To compensate for this compression, a 
volume-expander amplifier has a vari
able gain which is greater for a high
amplitude signal than for a low-ampli
tude signal. The volume expander, there
fore, amplifies loud passages more than 
soft passages. 

A volume expander circuit is shown 
in Fig. 33. In this circuit, the gain of the 
6L7 as an audio amplifier can be varied 

grid of the 6J5, is amplified by the 6J5, 
and is rectified by the 6H6. The rectified 
voltage developed across R,, the load 
resistor of the 6H6, is applied as a posi
tive bias voltage to grid No. 3 of the 6L7. 
Then, when the amplitude of the signal 
input increases, the voltage across R, 
increases, and the bias on grid No. 3 of 
the 6L7 is made less negative. Because 
this reduction in bias increases the gain 
of the 6L7, the gain of the amplifier in
increases with increase in signal ampli
tude and thu.<1 produces volume expan
sion of the signal. The voltage gain of 
the expander varies from 5 to 20. 

Grid No. 1 of the 6L7 is a variable
mu grid and, therefore, will produce dis
tortion if the input signal voltage is too 
large. For that reason, the signal input 
to the 6L7 should not exceed a peak 
value of 1 volt. The no-signal bias volt
age on grid No. 3 is controlled by adjust
ment of contact P. This contact should 
be adjusted initially to give a no-signal 
plate current of 0.15 milliampere in the 
6L7. No further adjustment of contact 
P is required if the same 6L7 is always 
used. If it is desired to delay volume ex
pansion until the signal input reaches a 
certain amplitude, the delay voltage can 
be inserted as a negative bias on the 6H6 
plates at the point marked X in the dia
gram. All terminal points on the power
supply voltage divider should be ade
quately bypassed. 

C,, Ca, C, = 0.1 Jtf 
c., c., c. 0.5 Jtf 
R, = 1-Megohm Potentiometer 

(Volume Control) 
R,=1 Megohm 
R,, R, 100,000 ohms, 1 watt 
R,= 1-MegohmPotentiometer 

(Expansion Control) 
R,= 10,000 ohms, 0,1 watt 
R, = 100,000 ohms, 0.1 watt 
R, = 250,000 ohms, 0.1 watt 
Ra= 500,000 ohms, 0.1 watt 

Fig. 33 

by changing the bias on grid No. 3. When Phase Inverters 
the bias on grid No. 3 is made less nega
tive, the gain of the 6L7 increases. The 
signal to be amplified is applied to grid 
No. 1 of the 6L7 and is amplified by the 
6L7. The signal is also applied to the 
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A phase inverter is a circuit used to 
provide resistance coupling between the 
output of a single-tube stage and the in
put of a push-pull stage. The necessity 
for a phase inverter arises because the 
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signal-voltage inputs to the grids of a 
push-pull stage must be 180 degrees out 
of phase and approximately equal in 
amplitude with respect to each other. 
Thus, when the signal voltage input to 
a push-pull stage swings the grid of one 
tube in a positive direction, it should 
swing the grid of the other tube in a 
negative direction by a similar amount. 
With transformer coupling between 
stages, the out-of-phase input voltage to 
the push-pull stage is supplied by means 
of the center-tapped secondary. With 
resistance coupling, the out-of-phase in
put voltage is obtained by means of the 

· inverter action of a tube. 

Fig. 34 

Fig. 34 shows a push-pull power 
amplifier, resistance-coupled by means 
of a phase-inverter circuit to a single
stage triode T,. Phase inversion in this 
circuit is provided by triode T,. The out
put voltage of T, is applied to the grid 
of triode Ta, A portion of the output 
voltage of T, is also applied through the 
resistors Ra and Rs to the grid of T •· The 
output voltage of T, is applied to the 
grid of triode T 4• 

When the output voltage of T, 
swings in the positive direction, the 
plate current of T 2 increases. This action 
increases the voltage drop across the 
plate resistor R, and swings the plate of 
T, in the negative direction. Thus, when 
the output voltage of T, swings positive, 
the output voltage of T, swings negative 
and is, therefore, 180° out of phase with 
the output voltage of T,. 

In order to obtain equal voltages at 
Ea and Eb, (Ra+ R.) /R,, should equal 
the voltage gain of T,. Under the condi
tions where a twin-type tube or two 
tubes having the same characteristics are 
used at T, and T 2, R, should be equal to 

the sum of Ra and R.. The ratio of 
R,+Rs to Rs should be the same as the 
voltage gain ratio of T 2 in order to apply 
the correct value of signal voltage to T •· 
The value of R, is, therefore, equal to R4 
divided by the voltage gain of T,; R, is 
equal to R4 minus Rs. Values of R,, R,, 
R3 plus R., and R. may be taken from 
the chart in the RESISTANCE
COUPLED AMPLIFIER SECTION. 
In the practical application of this cir
cuit, it is convenient to use a twin-triode 
tube combining T, and T2. 

Tone Controls 
A tone control is a variable filter ( or 

one in which at least one element is ad
justable) by means of which the user 
may vary the frequency response of an 
amplifier to suit his own taste. In radio 
receivers and home amplifiers, the tone 
control usually consists of a resistance
capacitance network in which the resist
ance is the variable element. 

The simplest form of tone control 
is a fixed tone-compensating or "equali
zing" network such as that shown in 
Fig. 35. This type of network is often 
used to equalize the low- and high-fre
quency response of a crystal phono
graph pickup. At low frequencies the at
tenuation of this network is 20.8 db. As 
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Fig. 35 
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the frequency is increased, the 100-mi
cromicrofarad capacitor serves as a by
pass for the 6-megohm resistor, and the 
combined impedance of the resistor-ca
pacitor network is lowered. Thus, more 
of the crystal output appears across the 
0.5-megohm resistor at high frequencies 
than at low frequencies, and the fre
quency response at the grid is reason
ably flat over a wide frequency range. 
Fig. 36 shows a comparison between the 
output of the crystal (curve A) and the 
output of the equalizing network (curve 
B.) The response curve can be "flattened" 
still more if the attenuation at low fre-

32 
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quencies is increased by changing the 
0.5-megohm resistor to 0.125 megohm. 
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Fig. 36 

The tone-control network shown in 
Fig. 37 has two stages with completely 
separate bass and treble controls. Fig. 38 
shows simplified representations of the 
bass control of this circuit when the 
potentiometer is turned to its extreme 

'I 
BOOST 

R3_,,...,--_..., 

B+ CUT 

BASS 

quency voltage divider. With proper 
values for the components, it may be 
made to respond to changes in the R, 
potentiometer setting for only low fre
quencies (below 1000 cycles). 

Fig. 39 shows extreme positions of 
the treble control. The attenuation of 
the two circuits is approximately the 
same at 1000 cycles. The treble "boost" 
circuit is similar to the crystal-equaliz
ing network shown in Fig. 35. In the 
treble "cut" circuit, the parallel RC ele
ments serve to attenuate the signal vol
tage further because the capacitor by
passes the resistance across the output. 
The effect of the capacitor is negligible 
at low frequencies; beyond 1000 cycles, 
the signal voltage is attenuated at a 
maximum rate of 6 db per octave. 

C 

TREBLE 

Fig. 37 

variations (usually labeled "Boost" and 
"Cut"). In this network, as in the crystal
equalizing network shown in Fig. 35, 

The location of a tone-control net
work is of considerable importance. In a 
typical radio receiver, it may be inserted 
in the plate circuit of the power tube, 
the coupling circuit between the first af 
amplifier tube and the power tube, or 
the grid circuit of the first tube. In an 
amplifier using a beam power tube or 

the parallel RC combination is the con
trolling factor. For bass "boost", the 
capacitor C2 bypasses resistor Ra so that 
less impedance is placed across the out
put to grid B at high frequencies than 

BASS BOOST BASS cur 

8 

Fig. 38 

at low frequencies. For bass "cut," the 
parallel combination is shifted so that 
C, bypasses R,, causing more high-fre
quency than low-frequency output. Es
sentially, the network is a variable-fre-

TREBLE BOOST 
R4 

TREBLE cur 
R4 

C D 
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Re. C4 

C5 R5 

Fig. 39 

pentode power amplifier without nega
tive feedback, it is desirable to connect 
a resistance-capacitance filter across the 
primary of the output transformer. This 
filter may be fixed, with a supplemen-
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tary tone control elsewhere, or it may 
form the tone control itself. If the am
plifier incorporates negative feedback, 
the tone control may be inserted in the 
feedback network or else should be con
nected to a part of the amplifier which 
is external to the feedback loop. The 
over-all gain of a well designed tone-con
trol network should be approximately 
unity. 

Limiters 
An amplifier may also be used as a 

limiter. One use of a limiter is in receiv
ers designed for the reception of fre
quency-modulated signals. The limiter 

· in FM receivers has the function of 
eliminating amplitude variations from 
the input to the detector. Because in an 
FM system amplitude variations are 
primarily the result of noise disturbances, 
the use of a limiter prevents such dis
turbances from being reproduced in the 
audio output. The limiter usually fol
lows the last if stage so that it can mini
mize the effects of disturbances coming 
in on the rf carrier and those produced 
locally. 

The limiter is essentially an if volt
age amplifier designed for saturated 
operation. Saturated operation means 
that an increase in signal voltage above 
a certain value produces very little in
crease in plate current. A signal voltage 
which is never less than sufficient to 
cause saturation of the limiter, even on 
weak signals, is supplied to the limiter 
input by the preceding stages. Any 
change in amplitude, therefore, such as 
might be produced by noise voltage 
fluctuation, is not reproduced in the 
limiter output. The limiting action, of 
course, does not interfere with the repro
duction of frequency variations. 

Plate-current saturation of the lim
iter may be obtained by the use of grid
No.1-resistor-and-capacitor bias with 
plate and grid-No.2 voltages which are 
low compared with customary if-ampli
fier operating conditions. 

As a result of these design features, 
the limiter is able to maintain its output 
voltage at a constant amplitude over a 
wide range of input-signal voltage varia
tions. The output of the limiter is fre
quency-modulated if voltage, the mean 
frequency of which is that of the if am
plifier. This voltage is impressed on the 

input of the detector. 
The reception of FM signals with

out serious distortion requires that the 
response of the receiver be such that 
satisfactory amplification of the signal 
is provided over the entire range of fre
quency deviation from the mean fre
quency. Since the frequency at any in
stant depends on the modulation at that 
instant, it follows that excessive attenu
ation toward the edges of the band, in 
the rf or if stages, will cause distortion. 
In a high-fidelity receiver, therefore, the 
amplifiers must be capable of amplifying, 
for the maximum permissible frequency 
deviation of 75 kilocycles, a band 150 
kilocycles wide. Suitable tubes for this 
purpose are the 6BA6 and 6BJ6. 

Television RF Amplifiers 
All amplifier stages generate a cer

tain amount of noise as a result of 
thermal agitation of electrons in resistors 
or other components, minute variations 
in the cathode emission of tubes (shot 
effect), and minute grid currents in the 
amplifier tubes. In a radio or television 
receiver, noise generated in the first am
plifier stage is often the controlling fac
tor in determining the over-all sensitivity 
of the receiver. The "front end" of a 
receiver, therefore, is designed with 
special attention to both gain and noise 
characteristics. 

Tuner input circuits of vhf television 
receivers use either a triode or a pentode 
in the rf amplifier stage. Such stages are 
required to amplify signals ranging from 
55 to 216 Mc and having a bandwidth 
of 4.5 Mc, although the tuner is usually 
aligned for a bandwidth of 6 Me to as
sure complete coverage of the band. In 
the early rf tuners, pentodes rather than 
triodes were used because the grid-plate 
capacitance of triodes created stability 
problems. In a direct-coupled cathode
drive circuit, however, the stable opera
tion previously obtained only with pen
tode amplifiers can be combined with 
the low-noise characteristics of triodes. 
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In such circuits, one triode unit of 
a high-gain twin triode such as the 
6BQ7-A or 6BZ7 is used as the direct
coupled driver for the other unit. The 
relatively high transconductance of these 
tubes permits high gain and low equiva
lent noise resistance. These tubes also 
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provide high input impedance which 
aids in obtaining high input-circuit gain 
over the vhf television broadcast range. 
The twin-triode circuit permits better 
isolation between the antenna circuit 
and the oscillator stage than a pentode 
amplifier circuit. 

The gain of the rf amplifier stage is 
improved in the upper vhf range by use 
of a series inductance between the plate 
of the first triode unit and the cathode 
of the second triode unit of the 6BQ7-A 
or 6BZ7. This inductance resonates in 
series with the total (tube plus stray) 
capacitance between the cathode of the 
second triode unit and ground. The value 
of series inductance is chosen so that 
the resonance occurs above the upper end 
of the vhf broadcast range. The use of 
this series resonant circuit minimizes 
feedback of rf voltage from the plate of 
the first triode unit to the input grid. 
In the lower vhf range, the effect of the 
series resonant circuit is negligible. This 
circuit has a sufficiently broad frequency 
response to permit the use of fixed com
ponents. 

The direct coupling between the two 
triode units of the 6BQ7-A or 6BZ7 
causes the voltage between plate and 
cathode to increase when a bias voltage 
is applied to the first triode unit, thereby 
extending the tube's cutoff characteristic. 
This extension minimizes cross-modula
tion when automatic gain control (age) 
bias is applied to the grid of the first 
triode unit. 

For most effective gain control over 
a wide range of input levels, however, 
it is desirable to allow the bias of the 
second triode unit also to vary some
what with signal level. Consequently, 
the grid of the second triode unit is con
nected to a tap on a de voltage divider 
between the plate of the second triode 
unit and a fixed voltage source. When 
the input signal is strong, the applica
tion of age bias to the grid of the first 
triode unit increases the total voltage 

bias developed in the second triode unit 
depends on the ratio between the vol .. 
tage-divider connection and the plate 
potential of the input triode. The values 
of the fixed-potential source and the vol
tage-divider resistors are chosen so that 
the stage has a suitable gain character-
istic over a wide range of input-signal 
levels. 

Video Amplifiers 
The video amplifier stage in a tele

vision receiver usually employs a pen
tode-type tube specially designed to am
plify the wide band of frequencies con
tained in the video signal and, at the 
same time, to provide high gain per 
stage. Pentodes are more useful than 
triodes in such stages because they have 
high transconductance (to provide high 
gain) together with low input and out
put interelectrode capacitances (to per
mit the broadband requirements to be 
satisfied). An approximate "figure of 
merit" for a particular tube for this 
application can be determined from the 
ratio of its transconductance, gm, to the 
sum of its input and output capacitances, 
C;" and Cout, as follows: 

Figure of Merit = C ~m C 
in out 

Typical values for this figure are in the 
order of 500 x 106 or greater. 

A typical video amplifier stage, 
such as that shown in Fig. 40, is con
nected between the second detector of 
the television receiver and the picture 

f 
FROM 

SECOND 
OETECTO½ 

F'ig. 40 

TO 
PICTURE 

TUBE 

drop across the tube and produces a tube. The contrast control, R,, in this 
higher positive potential on the direct- circuit controls the gain of the video 
coup!edcathodeofthesecondtriodeunit. amplifier tube. The inductance, Lo, in 
The grid of the second triode unit, how- series with the load resistor, RL, main
ever, is prevented from following the tains the plate load impedance at a rela
cathode potential completely because of tively constant value with increasing 
the voltage-divider connection to the frequency. The inductance L, isolates 
fixed-potential source. Therefore, thegrid the output capacitance of the tube so 
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that only stray capacitance is placed 
across the load. As a result, a higher
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de
coupling circuit, C,R,, is used to improve 
the low-frequency response. Tubes used 
as video amplifiers include types 6CL6 
and 12BY7-A, or the pentode sections 
of types 6A W8-A and 6AN8. 

The luminance amplifier in a color
television receiver is a conventional video 
amplifier having a bandwidth of approx
imately 3.5 Mc. In a color receiver, the 
portion of the output of the second de

, tector which lies within the frequency 

SECOND 
DETECTOR 

LUMINANCE 

AMPLIFIER 

BANDPASS 
AMPLIFIER 

BURST KEVER 
AND AMPLIFIER 

COLOR KILLER 

Fig. 41 

DELAY LINE 

TO CATHODES OF 
COLOR PICTURE TUBE 

TO GRIDS OF 
COLOR PICTURE TUBE 

DEMOOULATOPS 

J,58 Mc 

OSCILLATOR 

band from approximately 2.4 to 4.5 Mc 
is fed to a bandpass amplifier, as shown 
in the block diagram in Fig. 41. The color 
synchronizing signal, or "burst," con
tained in this signal may then be fed to 
a "burst-keyer" tube. At the same time, 
a delayed horizontal pulse may be ap
plied to the keyer tube. The output of 
the keyer tube is applied to the burst 
amplifier tube and the signal is then fed 
to the 3.58-Mc oscillator and to the 
"color-killer" stage. 

The color killer applies a bias volt
age to the bandpass amplifier in the ab
sence of burst so that the color section, 
or chrominance channel, of the receiver 
remains inoperative during black-and
white broadcasts. A threshold control 
varies the bias and controls the burst 
level at which the killer stage operates. 

The output of the 3.58-Mc oscil
lator and the output of the bandpass 
amplifier are fed into phase and ampli
tude demodulator circuits. The output 
of each demodulator circuit is an elec-

trical representation of a color-difference 
signal, i.e., an actual color signal minus 
the black-and-white, or luminance, sig
nal. The two color-difference signals are 
combined to produce the third color
difference signal; each of the three sig
nals then represents one of the primary 
colors. 

The three color-difference signals 
are usually applied to the grids of the 
three electron guns of the color picture 
tube, in which case the black-and-white 
signal from the luminance amplifier may 
be applied simultaneously to the cath
odes. The chrominance and luminance 
signals then combine to produce the 
color picture. In the absence of trans
mitted color information, the chromi
nance channel is cut off by the color 
killer, as described above, and only the 
luminance signal is applied to the pic
ture tube, producing a black-and-white 
picture. 

Television Sync Circuits 
In addition to picture information, 

the composite video signal supplied to a 
television receiver contains information 
to assure that the picture produced on 
the receiver is synchronized with the 
picture being viewed by the camera or 
pickup tube. The "sync" pulses, which 
have a greater amplitude than the video 
signal, trigger the scanning generators 
of the receiver when the electron beam 
of the pickup tube ends each trace. 

The sync pulses in the composite 
video signal may be separated from the 
video information in the output of the 
second or video detector by means of the 
triode circuit shown in Fig. 42. In this 
circuit, the time constant of the network 

Jtrut lJlfJ 
~-.....-------J!--

C1 
.,._._,1----,--+-
FROM 

omg~gR R1 

Fig. 42 

B+ 

TO 
SCANNING. 
CIRCUITS 

R,C, is long with respect to the interval 
between pulses. During each pulse, the 
grid is driven positive and draws cur-
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rent, thereby charging capacitor Ci. 
Consequently, the grid develops a bias 
which is slightly greater than the cutoff 
voltage of the tube. Because plate cur
rent flows only during the sync-pulse 
period, only the amplified pulse appears 
in the output. This sync-separator stage 
discriminates against the video informa
tion. Because the bias developed on the 
grid is proportional to the strength of 
the incoming signal, the circuit also has 
the advantage of being relatively inde
pendent of signal fluctuations. 

Because the electron beam scans 
the face of the picture tube at different 
rates in the vertical and horizontal di
rections, the receiver incorporates two 
different scanning generators. The repe
tition rate of the vertical generator is 60 
cycles per second, and the rate of the 
horizontal generator is approximately 
15,750 cycles per second. The composite 

required by the plates and the other 
electrodes of the tubes in the receiver. 

A half-wave rectmer and a full. 
wave rectifier circuit are shown in Fig. 
44. In the half-wave circuit, current 
flows through the rectifier tube to the r~/\ /\ ,,~•= o vv V SECONDARY 

VOLTAGE 

:V\ /\ (\ RE:CTIF1ED VOL TAGS 
PLATE NQ.I 

-

0

1 V V V RECTIF'IED\>O!.TAGE 
PLATE N•2 

+'N"NVV\ COMBINED . RECTIFIED 
VOLTAGE 

Q<--~-~---~~-- PLATESN<'l&2 

~SMOOTHED VOLT• 
AGE AFTER 
flAST SECTION 

O"------------0F FILTER 

video signal includes information which +.----------- oc voLTAGE 

enables each generator to derive its cor- AvA1LAl!l~E FOR 

rect triggering. One horizontal sync pulse 0-------------- RADIO RECEIVER 

is supplied at the end of each horizontal 
line scan. At the end of each frame, 
several pulses of longer duration than 
the horizontal sync pulses are supplied 
to actuate the vertical generator. The 
vertical information is separated from 
the horizontal information by differ
entiating and integrating circuits. 

Rectification 
The rectifying action of a diode 

finds important applications in supply
ing a receiver with de power from an ac 
line and in supplying high de voltage 
from a high-voltage pulse. A typical 
arrangement for converting ac to de in
cludes a rectifier tube, a filter, and a 
voltage divider. The rectifying action of 
the tube is explained briefly under 
Diodes, in the ELECTRONS, ELEC
TRODES, AND ELECTRON TUBE 
SECTION. High-voltage pulse rectifi
cation is described later under Horizon
tal Output Circuits. 

The function of a filter is to smooth 
out the ripple of the tube output, as in
dicated in Fig. 43, and to increase recti
fier efficiency. The action of the filter is 
explained in ELECTRON TUBE IN
STALLATION SECTION under Fil
ters. The voltage divider is used to cut 
down the output voltage to the values 

f'ig. 43 

filter on every other half-cycle of the ac 
input voltage when the plate is positive 
with respect to the cathode. In the full
wave circuit, current flows to the filter 
on every half-cycle, through plate No. 1 
on one half-cycle when plate No. 1 is 
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HALF-WAVE RECTlrll'.R 

Fig. 44 
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t 

positive with respect to the cathode, and 
through plate No. 2 on the next half
cycle when plate No. 2 is positive with 
respect to the cathode. 
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Because the current flow to the fil
ter is more uniform in the full-wave cir
cuit than in the half-wave circuit, the 
output of the full-wave circuit requires 
less filtering. Rectifier operating infor
mation and circuits are given under each 
rectifier tube type and in the CIRCUIT 
SECTION, respectively. 

Paral1el operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one tube. 
For example, when two full-wave recti
fier tubes are connected in parallel, the 
plates of each tube are connected to
_gether and each tube acts as a half-wave 
rectifier. The allowable voltage and load 
conditions per tube are the same as for 
full-wave service but the total load
handling capability of the complete rec
tifier is approximately doubled. 

When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be con
nected in series with each plate lead in 
order that each tube will carry an equal 
share of the load. The value of the re
sistor to be used will depend on the 
amount of plate current that passes 
through the rectifier. Low plate current 
requires a high value; high plate cur
rent, a low value. When the plates of 
mercury-vapor rectifier tubes are con
nected in parallel, the corresponding 
filament leads should be similarly con
nected. Otherwise, the tube drops will 
be considerably unbalanced and larger 
stabilizing resistors will be required. 

Two or more vacuum rectifier tubes 
can also be connected in parallel to give 
correspondingly higher output current 
and, as a result of paralleling their in
ternal resistances, give somewhat in
creased voltage output. With vacuum 
types, stabilizing resistors may or may 
not be necessary depending on the tube 
type and the circuit. 

A voltage-doubler circuit of simple 
form is shown in Fig. 45. The circuit de
rives its name from the fact that its de 
voltage output can be as high as twice 
the peak value of ac input. Basically, a 
voltage doubler is a rectifier circuit ar
ranged so that the output voltages of 
two half-wave rectifiers are in series. 

The action of a voltage doubler can 
be described briefly as follows. On the 
positive half-cycle of the ac input, that 

is, when the upper side of the ac input 
line is positive with respect to the lower 
side, the upper diode passes current and 
feeds a positive charge into the upper 
capacitor. As positive charge accumu
lates on the upper plate of the capacitor, 

Ti, Tz. = S[PARAT£ f'ILAMCNT 
TRANSrORM£FI WINOINGS 

Fig. 45 

a positive voltage builds up across the 
capacitor. On the next half-cycle of the 
ac input, when the upper side of the line 
is negative with respect to the lower 
side, the lower diode passes current so 
that a negative voltage builds up across 
the lower capacitor. 

So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of + E on 
one capacitor and -E on the other, the 
total voltage across the capacitors is 2E. 
Thus the voltage doubler supplies a no
load de output voltage twice as large as 
the peak ac input voltage. When current 
is drawn at the output terminals by the 
load, the output voltage drops below 2E 
by an amount that depends on the mag
nitude of the load current and the capaci
tance of the capacitors. The arrange
ment shown in Fig. 45 is called a full
wave voltage doubler because each 
rectifier passes current to the load on 
each half of the ac input cycle. 
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Two rectifier types especially de
signe-d for use as voltage doublers are 
the 25Z6 and 117Z6-GT. These tubes 
combine two separate diodes in one 
tube. As voltage doublers, the tubes are 
used in "transformerless" receivers. In 
these receivers, the heaters of all tubes 
in the set are connected in series with a 
voltage-dropping resistor across the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Figs. 46 and 47. 

With the full-wave voltage-doubler 
circuit in Fig. 46, it will be noted that 
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the de load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain dis
advantages when the heaters of all the 
tubes in the set are connected in series 
with a resistance across the ac line. Such 

u1v. 
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+ 

quency modulated when its amplitude 
remains essentially constant but its fre
quency is varied. 

The function of the receiver is to 
reproduce the original modulating wave 
from the modulated rf wave. The receiver 
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a circuit arrangement may cause hum 
because of the high ac potential between 
the heaters and cathodes of the tubes. 

The circuit in Fig. 47 overcomes 
this difficulty by making one side of the 
ac line common with the negative side 
of the de load circuit. In this circuit, one 
half of the tube is used to charge a capaci
tor which, on the following half cycle, 
discharges in series with the line voltage 
through the other half of the tube. This 
circuit is called a half-wave voltage 
doubler because rectified current flows 
to the load only on alternate halves of 
the ac input cycle. The voltage regula
tion of this arrangement is somewhat 
poorer than that of the full-wave voltage 
doubler. 

Detection 
When speech, music, or video infor

mation is transmitted from a radio or 

stage in which this function is performed 
is called the demodulator or detector 
stage. 

AM Detection 
The effect of amplitude modula• 

tion on the waveform of the rf wave is 
shown in Fig. 48. There are three differ
ent basic circuits used for the detection 
of amplitude-modulated waves: the di
ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half
cycles of the rf wave. With alternate 
half-cycles removed, the audio variations 
of the other half-cycles can be amplified 
to drive headphones or a loudspeaker. 

A diode-detector circuit is shown 
in Fig. 49. The action of this circuit 
when a modulated rf wave is applied is 
illustrated by Fig. 50. The rf voltage 

V""OOULATED 
/If (;AAIUEA 

AF MOOUt..ATll-4(;. 
WAVE 

Fig. 48 

AMPLiTUO£-M00ULATED 
ftF WAVE. 

television station, the station radiates applied to the circuit is shown in light 
a radio-frequency (rf) wave which is of line; the output voltage across capacitor 
either of two general types. In one type, C is shown in heavy line. 
the wave is said to be amplitude modu- Between points (a) and (b) on the 
lated when its frequency remains con- first positive half-cycle of the applied rf 
stant and the amplitude is varied. In the voltage, capacitor C charges up to the 
other type, the wave is said to be fre- peak value of the rf voltage. Then as the 
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applied rf voltage falls away from its 
peak value, the capacitor holds the cath
ode at a potential more positive than the 
voltage applied to the anode.The capaci
tor thus temporarily cuts off current 

Fig. 49 

through the diode. While the diode cur
rent is cut off, the capacitor discharges 
from (b) to (c) through the diode load 
resistor R. 

When the rf voltage on the anode 
rises high enough to exceed the potential 
at which the capacitor holds the cath
ode, current flows again and the capaci
tor charges up to the peak value of the 
second positive half-cycle at (d). In this 
way, the voltage across the capacitor 
follows the peak value of the applied rf 
voltage and reproduces the af modu
lation. 

The curve for voltage across the 
capacitor, as drawn in Fig. 50, is some
what jagged. However, this jaggedness, 
which represents an rf component in the 
voltage across the capacitor, is exagger
ated in the drawing. In an actual circuit 
the rf component of the voltage across 
the capacitor is negligible. Hence, when 
the voltage across the capacitor is ampli
fied, the output of the amplifier repro
duces the speech or music originating at 
the transmitting station. 

Another way to describe the action 
of a diode detector is to consider the 
circuit as a half-wave rectifier. When the 

0'8!Hfll+++H+iii-li/\i\AAJ\i 

lj' 
Fig. 50 

rf signal on the plate swings positive, the 
tube conducts and the rectified current 
flows through the load resistance R. Be
cause the de output voltage of a rectifier 
depends on the voltage of the ac input, 
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the de voltage across C varies in accord
ance with the amplitude of the rf carrier 
and thus reproduces the af signal. Ca
pacitor C should be large enough to 
smooth out rf or if variations but should 
not be so large as to affect the audio 
variations. Two diodes can be connected 
in a circuit similar to a full-wave rectifier 
to give full-wave detection. However, in 
practice, the advantages of this connec
tion generally do not justify the extra 
circuit complication. 

The diode method of detection pro
duces less distortion than other methods 
because the dynamic characteristics of a 
diode can be made more linear than 
those of other detectors. The disad
vantages of a diode are that it does not 
amplify the signal, and that it draws 
current from the input circuit and there
fore reduces the selectivity of the input 
circuit. However, because the diode 
method of detection produces less dis
tortion and because it permits the use 
of simple ave circuits without the neces
sity for an additional voltage supply, 
the diode method of detection is most 
widely used in broadcast receivers. 

Fig. 51 

A typical diode-detector circuit using 
a twin-diode triode tube is shown in Fig. 
51. Both diodes are connected together. 
R, is the diode load resistor. A portion 
of the af voltage developed across this 
resistor is applied to the triode grid 
through the volume control Rs. In a 
typical circuit, resistor R, may be tapped 
so that five-sixths of the total af voltage 
across R, is applied to the volume con
trol. This tapped connection reduces the 
af voltage output of the detector circuit 
slightly but it reduces audio distortion 
and improves the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor R, 
and the audio bypass capacitor Cs. The 
function of capacitor C, is to block the 
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de bias of the cathode from the grid. The 
function of capacitor C, is to bypass 
any rf voltage on the grid to cathode. A 
twin-diode pentode may also be used in 
this circuit. With a pentode, the af out
put should be resistance-coupled rather 
than transformer-coupled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown in 
l?ig. 52. In this circuit, the triode grid is 
connected directly to a tap on the diode 

Fig. 52 

load resistor. When an rf signal voltage 
is applied to the diode, the de voltage at 
the tap supplies bias to the triode grid. 
When the rf signal is modulated, the af 
voltage at the tap is applied to the grid 
and is amplified by the triode. 

The advantage of the circuit shown 
in Fig. 52 over the self-biased arrange
ment shown in Fig. 51 is that the diode
biased circuit does not employ a capaci
tor between the grid and the diode load 
resistor, and consequently does not pro
duce as much distortion of a signal 
having a high percentage of modulation. 

However, there are restrictions on 
the use of the diode-biased circuit. Be
cause the bias voltage on the triode de
pends on the average amplitude of the 
rf voltage applied to the diode, the aver
age amplitude of. the voltage applied to 
the diode should be constant for all 
values of signal strength at the antenna. 
Otherwise there will be different values 
of bias on the triode grid for different 
signal strengths and the triode will pro
duce distortion. Because there is no bias 
applied to the diode-biased triode when 
no rf voltage is applied to the diode, 
sufficient resistance should be included 
in the plate circuit of the triode to limit 
its zero-bias plate current to a safe value. 

These restrictions mean, in practice, 
that the receiver should have a separate
channel automatic-volume-control (ave) 
system. With such an ave system, the 
average amplitude of the signal voltage 
applied to the diode can be held within 

very close limits for all values of signal 
strength at the antenna. 

The tube used in a diode-biased cir
cuit should be one which operates at a 
fairly large value of bias voltage. The 
variations in bias voltage are then a 
small percentage of the total bias and 
hence produce small distortion. Tubes 
taking a fairly large bias voltage are 
types such as the 6BF6 or 6SR7 having 
a medium-mu triode. Tube types having 
a high-mu triode or a pentode should not 
be used in a diode-biased circuit. 

A grid-bias detector circuit is 
shown in Fig. 53. In this circuit, the grid 
is biased almost to cutoff, i.e., operated 
so that the plate current with zero signal 
is practically zero. The bias voltage can 
be obtained from a cathode-bias resistor, 
a C-battery, or a bleeder tap. Because of 
the high negative bias, only the positive 
half-cycles of the rf signal are amplified 
by the tube. The signal is, therefore, de
tected in the plate circuit. The advan
tages of this method of detection are 
that it amplifies the signal, besides de
tecting it, and that it does not draw 
current from the input circuit and there
fore does not lower the selectivity of the 
input circuit. 

The grid-resistor-and-capacitor 
method, illustrated by Fig. 54, is some
what more sensitive than the grid-bias 
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Fig. 53 

method and gives its best results on 
weak signals. In this circuit, there is no 
negative de bias voltage applied to the 
grid. Hence, on the positive half-cycles 
of the rf signal, current flows from grid 
to cathode. The grid and cathode thus 
act as a diode detector, with the grid 
resistor as the diode load resistor and the 
grid capacitor as the rf bypass capacitor. 
The voltage across the capacitor then 
reproduces the af modulation in the 
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same manner as has been explained for 
the diode detector. This voltage appears 
between the grid and cathode and is 
therefore amplified in the plate circuit. 

GRID RESISiOA. 

I 
A• A+ 6♦ 
6• 

Fig. 54 

The output voltage thus reproduces the 
original af signal. 

In this detector circuit, the use of a 
high-resistance grid resistor increases 
selectivity and sensitivity. However, im
proved af response and stability are ob
tained with lower values of grid-circuit 
resistance. This detector circuit ampli
fies the signal, but draws current from 
the input circuit and therefore lowers 
the selectivity of the input circuit. 

FM Detection 
The effect of frequency modulation 

on the waveform of the rf wave is shown 
in Fig. 55. In this type of transmission, 
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Fig. 55 

the frequency of the rf wave deviates 
from a mean value, at an af rate depend
ing on the modulation, by an amount 
that is determined in the transmitter 

and is proportional to the amplitude of 
the af modulation signal. 

For this type of modulation, a de
tector is required to discriminate be
tween deviations above and below the 
mean frequency and to translate those 
deviations into a voltage whose ampli
tude varies at audio frequencies. Since 
the deviations occur at an audio fre
quency, the process is one of demodula
tion, and the degree of frequency devia
tion determines the amplitude of the 
demodulated (af) voltage. 

A simple circuit for converting fre
quency variations to amplitude varia
tions is a circuit which is tuned so that 
the mean radio frequency is on one slope 
of its resonance characteristic, as at A 
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of Fig. 56. With modulation, the fre• 
quency swings between B and C, and 
the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must be 
restricted to the portion of the slope 
which is effectively straight. Since this 
portion is very short, the voltage de
veloped is low. Because of these limita
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 
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The faults of the simple circuit are 
overcome in a push-pull arrangement, 
sometimes called a discriminator cir• 
cuit, such as that shown in Fig. 57. Be
cause of the phase relationships between 
the primary and each half of the second
ary of the input transformer (each half 
of the secondary is connected in series 
with the primary through capacitor C2), 

the rf voltages applied to the diodes be
come unequal as the rf signal swings 
from the resonant frequency in each 
direction. 
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Since the swing occurs at audio 
frequencies ( determined by the af modu
lation), the voltage developed across the 
diode load resistors, R, and R, connected 

Fig. 57 

in series, varies at audio frequencies. The 
output voltage depends on the difference 
in amplitude of the voltages developed 
across R, and R,. These voltages are 
equal and of opposite sign when the rf 
carrier is not modulated and the output 
is, therefore, zero. When moduJation is 
applied, the output voltage varies as 
indicated in Fig. 58. 

Because this type of FM detector is 
sensitive to amplitude variations in the 
rf carrier, a limiter stage is frequently 
used to remove most of the amplitude 
modulation from the carrier. (See Lim
it.ers under Amplification.) 

Another form of detector for fre
quency-modulated waves is called a ratio 
detector. This FM detector, unlike the 
previous one which responds to a differ
ence in voltage, responds only to changes 
in the ratio of the voltage across two 
diodes and is, therefore, insensitive to 
changes in the differences in the voltages 
due to amplitude modulation of the rf 
carrier. 

The basic ratio detector is given in 
Fig. 59. The plate load for the final if 

of the transformer is practically the 
same as in the previous circuit and, 
therefore, the rf voltages applied to the 
diodes depend upon how much the rf 
signal swings from the resonant fre
quency in each direction. At this point 
the similarity ends. 

Diode 1, R,, and diode 2 complete a 
series circuit fed by the secondary of the 
transformer T. The two diodes are con
nected in series so that they conduct on 
the same rf half-cycle. The rectified cur
rent through R, causes a negative volt
age to appear at the plate of diode 1. 
Because C6 is large, this negative voltage 
at the plate of diode 1 remains constant 
even at the lowest audio frequencies to 
be reproduced. 

The rectified voltage across Ca is 
proportional to the voltage across diode 

Fig. 58 

l, and the rectified voltage across C, is 
proportional to the voltage across diode 
2. Since the voltages across the two 
diodes differ according to the instan
taneous frequency of the carrier, the 
voltages across C3 and C, differ propor
tionately, the voltage across C3 being 
the larger of the two voltages at carrier 
frequencies below the intermediate fre
quency and the smaller at frequencies 
above the intermediate frequency. 

AF' 
OUTPUT 

Fig. 69 

amplifier stage is the parallel resonant 
circuit consisting of C, and the primary 
transformer T. The tuning and coupling 

These voltages across Ca and C, are 
additive and their sum is fixed by the 
constant voltage across C,. Therefore, 
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while the ratio of these voltages varies 
at an audio rate, their sum is always 
constant. The voltage across C, varies 
at an audio rate when a frequency
modulated rf carrier is applied to the 
ratio detector; this audio voltage is ex
tracted and fed to the audio amplifier. 
For a complete circuit utilizing this type 
of detector, refer to the CIRCUIT 
SECTION. 

Automatic Volume or Gain Control 
The chief purposes of automatic 

volume control (ave) or automatic gain 
control (age) in a radio or television 
receiver are to prevent fluctuations in 
loudspeaker volume or picture bright
ness when the audio or video signal at 
the antenna is fading in and out. 

An automatic volume control cir
cuit regulates the receiver rf and if gain 
so that this gain is less for a strong signal 
than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the ave circuit reduces the re
sultant change in the voltage output of 
the last if stage and consequently re
duces the change in the speaker output 
volume. 

The ave circuit reduces the rf and if 
gain for a strong signal usually by in
creasing the negative bias of the rf, if, 
and frequency-mixer stages when the 
signal increases. A simple ave circuit is 
shown in Fig. 60. On each positive half
cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 

OUTPUT 
or LAST 
!f STAGC 
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Fig. 60 

Because of the flow of diode current 
through R,, there is a voltage drop across 
R, which makes the left end of R, nega
tive with respect to ground. This voltage 
drop across R, is applied, through the 
filter R, and C, as negative bias on the 
grids of the preceding stages. When the 
signal strength at the antenna increases, 
therefore, the signal applied to the ave 

diode increases, the voltage drop across 
R, increases, the negative bias voltage 
applied to the rf and if stages increases, 
and the gain of the rf and if stages is de
creased. Thus the increase in signal 
strength at the antenna does not pro
duce as much increase in the output of 
the last if stage as it would produce 
without ave. 

When the signal strength at the 
antenna decreases from a previous steady 
value, the ave circuit acts, of course, in 
the reverse direction, applying less nega
tive bias, permitting the rf and if gain 
to increase, and thus reducing the de
crease in the signal output of the last 
if stage. In this way, when the signal 
strength at the antenna changes, the ave 
circuit acts to reduce change in the out
put of the last if stage, and thus acts to 
reduce change in loudspeaker volume. 

The filter, C and R,, prevents the 
ave voltage from varying at audio fre
quency. The filter is necessary because 
the voltage drop across R, varies with 
the modulation of the carrier being re
ceived. If ave voltage were taken directly 
from R, without filtering, the audio 
variations in ave voltage would vary the 
receiver gain so as to smooth out the 
modulation of the carrier. To avoid this 
effect, the ave voltage is taken from the 
capacitor C. Because of the resistance 
R, in series with C, the capacitor C can 
charge and discharge at only a compara
tively slow rate. The ave voltage there
fore cannot vary at frequencies as high 
as the audio range but can vary at fre
q uencies high enough to compensate for 
most fading. Thus the filter permits the 
ave circuit to smooth out variations in 
signal due to fading, but prevents the 
circuit from smoothing out audio modu
lation. 
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It will be seen that an ave circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re
ceiver to combine the detector and the 
ave diode in a single stage. Examples of 
how these functions are combined in 
receivers are shown in CIRCUIT 
SECTION. 

In the circuit shown in Fig. 60, a 
certain amount of ave negative bias is 
applied to the preceding stages on a 
weak signal. Since it may be desirable 
to maintain the receiver rf and if gain 
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at the maximum possible value for a 
weak signal, ave circuits are designed in 
some cases to apply no ave bias until the 
signal strength exceeds a certain value. 
These ave circuits are known as delaved 
ave or davc circuits. • 

A davc circuit is shown in Fig. 61. 
In this circuit, the diode section D, of 

OUTPUT 
OF LA.ST 

H STAGE 

OAVC 
-)V(MIN,) 

Fig_ 61 

the 6H6 acts as detector and ave diode. 
R, is the diode load resistor and R, and 
C2 are the ave filter. Because the cathode 
of diode D, is returned through a fixed 
supply of -3 volts to the cathode of D,, a 
de current flows through R, and R, in 
series with D,. The voltage drop caused 
by this current places the ave lead at 
approximately -3 volts (less the negligi
ble drop through D,). When the average 
amplitude of the rectified signal devel
oped across R, does not exceed 3 volts, 
the ave lead remains at -3 volts. Hence, 
for signals not strong enough to develop 
3 volts across R,, the bias applied to the 
controlled tubes stays constant at a 
value giving high sensitivity. 

However, when the average ampli
tude of rectified signal voltage across R, 
exceeds 3 volts, the plate of diode D, be
comes more negative than the cathode 
of D, and current flow in diode D, ceases. 
The potential of the ave lead is then con
trolled by the voltage developed across 
R" Therefore, with further increase in 
signal strength, the ave circuit applies 
an increasing ave bias voltage to the 
controlled stages. In this way, the cir
cuit regulates the receiver gain for 
strong signals, but permits the gain to 
stay constant at a maximum value for 
weak signals. 

It can be seen in Fig. 61 that a por
tion of the -3 volts delay voltage is 
applied to the plate of the detector 
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diode D,, this portion being approxi
mately equal to R,;(R, + R,) times -3 
volts. Hence, with the circuit constants 
as shown, the detector plate is made 
negative with respect to its cathode by 
approximately one-half volt. However, 
this voltage does not interfere with de
tection because it is not large enough to 
prevent current flow in the tube. 

Automatic gain control (age) com
pensates for fluctuations in rf picture 
carrier amplitude. The peak carrier level 
rather than the average carrier level is 
controlled by the age voltage because 
the peaks of the sync pulses are fixed 
when inserted on a fixed carrier level. 
The peak carrier level may be determined 
by measurement of the peaks of the 
sync pulses at the output of the video 
detector. 

A conventional age circuit, such as 
that shown in Fig. 62, consists of a diode 
detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic
ture content from influencing the mag
nitude of the age voltage. The output 
voltage (age voltage) is equal to the 
peak value of the incoming signal. 

The diode detector receives the in
coming signal from the last if stage of 
the television receiver through the ca
pacitor C,. The resistor R, provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
then flow from the cathode to the plate 
and thence into capacitor C,, where the 
negative charge is stored. Because of the 

FROM AGC 
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low impedance offered by the diode dur
ing conduction, C1 charges up to the 
value of the peak applied voltage. 

During the negative excursion of 
the signal, the diode does not conduct, 
and C, discharges through resistor R,. 
Because of the large time constant of 
R,C,, however, only a small percentage 
of the voltage across C, is lost during the 
interval between horizontal sync pulses. 
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During succeeding positive cycles, the 
incoming signal must overcome the neg
ative charge stored in C, before the diode 
conducts, and plate current flows only 
at the peak of each positive cycle. The 
voltage across C,, therefore, is deter
mined by the level of the peaks of the 
positive cycles, or the sync pulses. 

The negative voltage developed 
across resistor R, by the sync pulses is 
filtered by resistor R, and capacitor C2 
to remove the I5,750-cycle ripple of the 
horizontal sync pulse. The de output is 
then fed to the if and rf amplifiers as an 
age voltage. 

· This age system may be expanded 
to include amplification of the age signal 
before detection of the peak level, or 
amplification of the de output, or both. 
A direct-coupled amplifier must be used 
for amplification of the de signal. The 
addition of amplification makes the sys
tem more sensitive to changes in carrier 
level. 

T 
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A "keyed" age system such as that 
shown in Fig. 63 is used to eliminate flut
ter and to improve noise immunity in 
weak signal areas. This system provides 
more rapid action than the conventional 
age circuits because the filter circuit can 
employ lower capacitance and resistance 
values. 

In the keyed age system, the nega
tive output of the video detector is fed 
directly to the grid No.l of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di
rectly to the grid No.1 of the keyed age 
amplifier. The video stage increases the 
gain of the age system and, in addition, 
provides noise clipping. The plate volt
age for the age amplifier is a positive 
pulse obtained from a small winding on 
the horizontal output transformer which 

is in phase with the horizontal sync pulse 
obtained from the video amplifier. The 
polarity of this pulse is such that the 
plate of the age amplifier tube is positive 
during the retrace time. The tube is 
biased so that current flows only when 
the grid No.I and the plate are driven 
positive simultaneously. The amount of 
current flow depends on the grid-No.I 
potential during the pulse. These pulses 
are smoothed out in the RC network in 
the plate circuit (R,C,). Because the de 
voltage developed across R, is negative, 
it is suitable for application to the grids 
of the rf and if tubes as an age voltage. 

Tuning Indication With 
Electron-Ray Tubes 

Electron-ray tubes are designed to 
indicate visually by means of a fluores
cent target the effects of a change in 
controlling voltage. One application of 
them is as tuning indicators in radio 
receivers. Types such as the 6U5, 6E&, 
and the 6AB5/6N5 contain two main 
parts: (1) a triode which operates as a de 
amplifier and (2) an electron-ray indi
cator which is located in the bulb as 
shown in Fig. 64. The target is operated 
at a positive voltage and, therefore, at
tracts electrons from the cathode. When 
the electrons strike the target they pro
duce a glow on the fluorescent coating 
of the target. Under these conditions, 
the target appears as a ring of light. 

A ray-control electrode is mounted 
between the cathode and target. When 
the potential of this electrode is less posi
tive than the target, electrons flowing to 
the target are repelled by the electro
static field of the electrode, and do not 
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reach that portion of the target behind 
the electrode. Because the target does 
not glow where it is shielded from elec
trons, the control electrode casts a 
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shadow on the glowing target. The ex
tent of this shadow varies from approx
imately 100° of the target when the con
trol electrode is much more negative 
than the target to 0° when the control 
electrode is at approximately the same 
potential as the target. 

In the application of the electron
ray tube, the potential of the control 
electrode is determined by the voltage 
on the grid of the triode section, as can 
be seen in Fig. 65. The flow of the triode 
plate current through resistor R produces 

Fig. 65 

ELECTRON
RAY TUBE 

a voltage drop which determines the po
tential of the control electrode. When 
the voltage of the triode grid changes in 
the positive direction, plate current in
creases, the potential of the control elec
trode goes down because of the increased 
drop across R, and the shadow angle 
widens. When the potential of the triode 
grid changes in the negative direction, 
the shadow angle narrows. 

Another type of indicator tube is 
the 6AF6-G. This tube contains only an 
indicator unit but employs two ray-con
trol electrodes mounted on opposite sides 
of the cathode and connected to indi
vidual base pins. It employs an external 
de amplifier. (See Fig. 66.) Thus, two 
symmetrically opposite shadow angles 

Fig. 66 

may be obtained by connecting the two 
ray-control electrodes together; or, two 
unlike patterns may be obtained by in
dividual connection of each ray-control 
electrode to its respective amplifier. 

In radio receivers, ave voltage is 
applied to the grid of the de amplifier. 

Because ave voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station. 

The choice between electron-ray 
tubes depends on the ave characteristic 
of the receiver. The 6E5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of ave voltage. The 6AB5/6N5 
and 6U5 each have a remote-cutoff tri
ode which closes the shadow on a larger 
value of ave voltage than the 6E5. The 
6AF6-G may be used in conjunction 
with de amplifier tubes having either 
remote- or sharp-cutoff characteristics. 

Oscillation 
As an oscillator, an electron tube 

can be employed to generate a continu
ously alternating voltage. In present
day radio broadcast receivers, this ap
plication is limited practically to super
heterodyne receivers for supplying the 
heterodyning frequency. Several circuits 

B- A- 8+ 
A+ 

Fig.67 

(represented in Figs. 67 and 68) may be 
utilized, but they all depend on feeding 
more energy from the plate circuit to the 
grid circuit than is required to equal the 
power loss in the grid circuit. Feedback 
may be produced by electrostatic or 
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electromagnetic coupling between the 
grid and plate circuits. When sufficient 
energy is fed back to more than compen-
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sate for the loss in the grid circuit, the 
tube will oscillate. The action consists 
of regular surges of power between the 
plate and the grid circuit at a frequency 
dependent on the circuit constants of 
inductance and capacitance. By proper 
choice of these values, the frequency 
may be adjusted over a very wide range. 

Multivibrators 
Relaxation oscillators, which are 

widely used in present-day electronic 
equipment, are used to produce non
sinusoidal waveshapes such as rectangu
lar and sawtooth pulses. Probably the 
most common relaxation Oiicillator is the 
multivibrator, which may be considered 
as a two-stage resistance-coupled ampli
fier in which the output of each tube is 
coupled into the input of the other tube. 

Fig. 69 is a basic multivibrator cir
cuit of the free-running type. In this cir
cuit, oscillations are maintained by the 

,--------------r---Q+ 

Fig. 69 

alternate shifting of conduction from 
one tube to the other. The cycle usually 
starts with one tube, V,, at zero bias, 
and the other, V,, at cutoff or beyond. 
At this point, the capacitor C, is charged 
sufficiently to cut off V ,. C, then begins 
to discharge through the resistor R4, and 
the voltage on the grid of V, rises until 
V z begins to conduct. The voltage on the 
plate of V 2 then decreases, causing V, to 
conduct less and less. At the same time, 
the plate voltage of V, begins to rise, 
causing V 2 to conduct still more heavily. 
Because of the amplification, this cumu
lative effect builds up extremely fast, 
and conduction switches from V, to V, 
within a few microseconds, depending 
on the circuit components. 

In this circuit, therefore, conduc
tion switches from V, to V, over the 
interval during which C, discharges 
from the voltage across R. to the cutoff 
voltage for V2• The actual transfer of 
conduction does not occur until cutoff 

is reached. Conduction switches back to 
V, through a similar process to complete 
the cycle. The plate waveform is essen
tially rectangular in shape, and may be 
adjusted as to symmetry, frequency, 
and amplitude by proper choice of cir
cuit constants, tubes, and voltages. 

Although this type of multivibrator 
is free-running, it may be triggered by 
pulsesofagiven amplitude and frequency 
to provide a frequency-stabilized out
put. Multivibrator circuits may also be 
designed so that they are not free-run
ning, but must be triggered externally 
to shift conduction from one tube to the 
other. Depending on the type of circuit, 
conduction may shift back to the first 
tube after a given time interval, or the 
second tube may continue conducting 
until another trigger signal is applied. 

Synchroguide Circuits 
The "synchroguide" is a controlled 

type of oscillator used in television re
ceivers to generate and control the syn
chronized sawtooth voltage necessary for 
adequate line- or horizontal-frequency 
scanning. A simplified synchroguide cir
cuit is shown in Fig. 70. This circuit pro
vides stable, noise-free control of a block
ing oscillator which generates a horizon
tal-frequency signal. It permits com
parison of the received sync pulses and 
the generated sawtooth voltages so that 
properly locked-in horizontal scanning 
results. 

The triode V2 in Fig. 70 is a conven
tional blocking oscillator which enables 
a sawtooth voltage to be developed 
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across the capacitor C,. A portion of this 
sawtooth is fed back to the grid of the 
control tube, V ,. The positive sync pulses 
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are also applied to the grid of V,. The 
waveforms shown in Fig. 71 illustrate 
the sawtooth and sync pulses (A and B) 
and their proper "in-sync" combination 
(C). The sync pulse occurs partly during 
the portion of the sawtooth voltage in 
which the triode V 1 draws current. Any 
shift in sync pulse as it is superimposed 

A \;YJ~-SAWTOOTH 

B ~ SYNC-PULSES 
CUTOFF "IN-SYNC" 

C ---~-- ~~~!~~:;:~~ 
CUTOff · FREQUENCY 
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D SYNC-PULSE 
FREQUENCY 

Fig. 7l 

on the sawtooth, therefore, will affect 
the amount of conduction of the control 
tube. A change in control-tube conduc
tion ultimately affects the bias on the 
oscillator-tube grid by changing the 
voltage to which the capacitor C, in the 
cathode circuit may charge. An increase 
in the positive bias increases the fre
quency of oscillation. 

For example, waveform D in Fig. 
71 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync-pulses. The 
widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor C, to charge to a higher volt
age. This increased reference voltage is, 
in turn, fed to the oscillator (V 2) grid 
through the voltage divider (R,R,) and 
increases the positive bias.The increased 

bias then speeds up the frequency of 
oscillations until proper synchronization 
results. 

Deflection Circuits 
Vertical Output Circuifs 

A modified multivibrator in which 
the vertical output tube is part of the 
oscillator circuit is used in the vertical 
deflection stage of many television re
ceivers. This stage supplies the deflec
tion energy required for vertical deflec
tion of the picture-tube beam. A simpli
fied combined vertical-oscillator-output 
stage is shown in Fig. 72. Waveshapes at 
critical points of the circuit are included 
to illustrate the development of the de
sired current through the vertical out
put transformer and deflecting yoke. 

The current waveform through the 
deflecting yoke and output transformer 
should be a sawtooth to provide the de
sired deflection. The grid and plate volt
age waveforms of the output tube could 
also be sawtooth except for the effect of 
the inductive components in the yoke 
and transformer. The effect of these in
ductive components must be taken in
to consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
time) causes a high-voltage pulse at 
the plate which could give a trapezoi
dal waveshape to the plate voltage and 
cause increased plate current, excess 
damping, and lengthened retrace time. 
However, the grid voltage is made suffi
ciently negative during retrace to keep 
the tube close to cutoff, as described 
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below. 
The frequency, and the relative de

viation of the positive and negative por
tions of each cycle, are dependent on the 
values of resistors R1 and R3 and the RC 
combination R3C2, as explained previ
ously in the section on multivibrators. 
The desired, trapezoidal waveshape at 
the grid of V, is created by capacitor C1 
and resistor R,. If R, were equal to zero, 
C1 would cause the grid-voltage wave
shape to take the form shown in Fig. 
73(a). When R; is sufficiently large, C1 

mm 
Cl b 

Fig. 73 

does not discharge completely when V, 
conducts. When V, is cut off, therefore, 
the voltage on the grid of V, immedi
ately rises to the voltage across C,. The 
resulting waveshape is shown in Fig. 
73(b). The negative-going pulse of the 
grid-voltage waveshape prevents the 
high plate pulse from causing excess 
conduction, and thereby prevents over
damping. 

This vertical deflection stage uti
lizes twin-triode tubes such as the 12BH7 
and 6CM7. The 6CM7 is particularly 
suitable for this application because it 
incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 

Horizontal Output Circuits 
Fig. 74 shows a typical horizontal

output-and-deflection circuit used in tele
vision receivers. In addition to supplying 
the deflection energy required for hori
zontal deflection of the picture-tube 
beam, this circuit provides the high de 
voltage required for the ultor of the pic
ture tube and the "boosted" B voltage 
for other portions of the receiver. The 
horizontal-output tube is usually a beam 
power tube such as the 6DQ6-A or 
6CD6-GA. 

In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is ap
plied to the grid No.1 of the horizontal
output tube. When this voltage rises 
above the cutoff point of the output tube, 

the tube conducts a sawtooth of plate 
current which is fed through the auto
transformer to the horizontal-deflecting 
yoke. At the end of the horizontal-scan
ning cycle, which lasts for 63.4 micro
seconds, the sawtooth voltage on the 
grid suddenly cuts off the output tube. 
This sudden change sets up an oscillation 
of about 50 to 70 Kc in the output cir
cuit, which may be considered as an in
ductor shunted by the stray capacitance 
of the circuit. During the first half of 
this oscillation, a positive voltage ap
pears across the transformer. In the sec
ond half of the cycle, the voltage swings 
below the plate supply voltage, and the 
damper diode conducts, damping out the 
oscillation. At the same time, the current 
through the deflecting yoke reverses and 
reaches its negative peak. As the damper
diode current decays exponentially to 
zero, the output tube begins to conduct 
again. The yoke current, therefore, is 
composed of current resulting from 
damper-diode conduction followed by 
output-tube conduction. 

When the output tube is suddenly 
cut off, the high-voltage pulse produced 

YVl 
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by shock excitation of the load circuit is 
increased by means of an extra winding 
on the transformer. This high-voltage 
pulse charges a high-voltage capacitor 
through the high-voltage rectifier. The 
output of this circuit is the de high
voltage supply for the picture tube. The 
high-voltage rectifier also obtains its 
filament power through a separate wind
ing on the horizontal-output transformer. 

Current flowing through the damper 
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diode charges the "boost" capacitor 
through the damper portion of the trans
former winding. The polarity of the 
charge on the capacitor is such that the 
voltage at the low end of the winding is 
increased above the plate supply volt
age, or B+. This higher voltage or 
"boost" is, used for the output-tube 
plate supply, and may also supply the 
deflection oscillators and the vertical
output circuit provided the current drain 
is not excessive. 

High-Voltage Regulator Circuit 
In color-television receivers, it is 

very important to regulate the high-vol
tagesupplytothepicturetube.Asuitable 
circuit using the 6BK4 for regulation of 
the output of a high-voltage, high-impe
dance supply is shown in Fig. 75. In this 
circuit, the cathode is held at a fixed 
positive potential with respect to ground. 
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Fig. 75 

to--
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Because the grid potential is kept slightly 
less positive by the voltage drop across 
resistor R,, the tube operates in the nega
tive grid region and no grid current is 
drawn. 

When the output voltage, eo, rises 
as a result of an increase in load current, 
a small fraction of the additional vol
tage is applied to the grid of the tube by 
the voltage-divider circuit consisting of 
R, and R,. This increased grid voltage 
causes the tube to draw an increased 
current from the unregulated supply. 
The increased current, in turn, causes 
a voltage drop across the high internal 
impedance of the unregulated supply, 
R., which tends to counteract the origi
nal rise of the voltage. If desired, the 
grid may be connected to a variable 
point on the voltage divider to allow 
some adjustment of the output-voltage 
level. 

The circuit shown in Fig. 75 com
pensates for both load-current and line-

voltage variations. The output of a reg
ulated 25,000--volt supply using this 
circuit does not drop more than 500 
volts as the load current increases from 
0 to 1 milliampere. Variations in output 
voltage may be kept within = 1 per cent 
for input-voltage changes of a.10 per 
cent. If desired, the compensation for 
input-voltage changes may be elimi
nated while compensation for load-cur
rent changes is maintained. 

Frequency Conversion 
Frequency conversion is used in 

super heterodyne receivers to change the 
frequency of the rf signal to an inter
mediate frequency. To perform this 
change in frequency, a frequency-con
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 76, two voltages of different fre
quency, the rf signal voltage and the 
voltage generated by the oscillator, are 
applied to the input of the frequency 
mixer. These voltages beat, or hetero
dyne, within the mixer tube to produce 
a plate current having, in addition to the 
frequencies of the input voltages, numer
ous sum and difference frequencies. 

The output circuit of the mixer 
stage is provided with a tuned circuit 
which is adjusted to select only one beat 
frequency, i.e., the frequency equal to 
the difference between the signal fre
quency and the oscillator frequency.The 
selected output frequency is known as 
the intermediate frequency, or if. The 
output frequency of the mixer tube is 

fREQUENCY CONVERTER 

Fig. 76 

kept constant for all values of signal fre
quency by tuning the oscillator to the 
proper frequency. 

Important advantages gained in a 
receiver by the conversion of signal fre
quency to a fixed intermediate frequency 
are high selectivity with few tuning 
stages and a high, as well as stable, over
all gain for the receiver. 

Several methods of frequency con-
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version for superheterodyne receivers 
are of interest. These methods are alike 
in that they employ a frequency-mixer 
tube in which plate current is varied at 
a combination frequency of the signal 
frequency and the oscillator frequency. 
These variations in plate current pro
duce across the tuned plate load a volt
age of the desired intermediate fre
quency. The methods differ in the types 
of tubes employed and in the means of 
supply input voltages to the mixer tube. 

A method widely used before the 
availability of tubes especially designed 
for frequency-conversion service and 
currently used in many FM, television, 
and standard broadcast receivers, em
ploys as mixer tube either a triode, a 
tetrode, or a pentode, in which oscillator 
voltage and signal voltage are applied to 
the same grid. In this method, coupling 
between the oscillator and mixer circuits 
is obtained by means of inductance or 
capacitance. 

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 

Grids No. 1 and No. 2 and the cath
ode are connected to an external circuit 
to act as a triode oscillator. Grid No. 1 
is the grid of the oscillator and grid No. 
2 is the anode. These and the cathode 
can be considered as a composite cath
ode which supplies to the rest of the 
tube an electron stream that varies at 
the oscillator frequency. 

This varying electron stream is fur
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combination 
of the oscillator and the signal frequen
cies. The purpose of grids No. 3 and No. 
5, which are connected together within 
the tube, is to accelerate the electron 
stream and to shield grid No. 4 electro
statically from the other electrodes. 

Pentagrid-converter tubes of this 
design are good frequency-converting 
devices at medium frequencies. How
ever, their performance is better at the 
lower frequencies because the output of 
the oscillator drops off as the frequency 

is raised and because certain undesirable 
effects produced by interaction between 
oscillator and signal sections of the tube 
increase with frequency. 

To minimize these effects, several 
of the pentagrid-converter tubes are de
signed so that no electrode functions 
alone as the oscillator anode. In these 
tubes, grid No. 1 functions as the oscil
lator grid, and grid No. 2 is connected 
within the tube to the screen grid (grid 
No. 4). The combined two grids, Nos. 2 
and 4, shield the signal grid (grid No. 3) 
and act as the composite anode of the 
oscillator triode. Grid No. 5 acts as the 
suppressor grid. 

Converter tubes of this type are de
signed so that the space charge around 
the cathode is unaffected by electrons 
from the signal grid. Furthermore, the 
electrostatic field of the signal grid also 
has little effect on the space charge. The 
result is that rf voltage on the signal 
grid produces little effect on the cathode 
current. There is, therefore, little detun
ing of the oscillator by ave bias because 
changes in ave bias produce little change 
in oscillator transconductance or in the 
input capacitance of grid No. 1. 
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Examples of the pentagrid conver
ters discussed in the preceding para
graph are the single-ended types 1R5 and 
6BE6. A schematic diagram illustrating 
the use of the 6BE6 with self-excitation 
is given in Fig. 77; the 6BE6 may also 
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CIRCUIT 

TYPE 6BE6 
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PLATE. 

Fig. 77 

GRIDSN!:!2&4 
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be used with separate excitation. A com
plete circuit is shown in the CIRCUIT 
SECTION. 

Another method of frequency con
version utilizes a separate oscillator hav
ing its grid connected to the No. 1 grid 
of a mixer hexode. The cathode, triode 
grid, and triode plate form the oscillator 
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unit of the tube. The cathode, hexode 
mixer grid (grid No. l)hexodescreen grids 
(grids Nos. 2 and 4), hexode signal grid 
(grid No. 3), and hexode plate constitute 
the mixer unit. The internal shields are 
connected to the shell of the tube and 
act as a suppressor grid for the hexode 
unit. 

The action of this tube in convert
ing a radio-frequency signal to an inter
mediate frequency depends on (1) the 
generation of a local frequency by the 
triode unit, (2) the transferring of this 
frequency to the hexode grid No. 1, and 
(3) the mixing in the hexode unit of this 
frequency with that of the rf signal ap
plied to the hexode grid No. 3. The tube 
is not critical to changes in oscillator
plate voltage or signal-grid bias and, 
therefore, finds important use in all
wave receivers to minimize frequency
shift effects at the higher frequencies. 

A further method of frequency con
version employs a tube called a penta
grid mixer. This type has two independ
ent control grids and is used with a 
separate oscillator tube. RF signal volt
age is applied to one of the control grids 
and oscillator voltage is applied to the 
other. It follows, therefore, that the 
variations in plate current are due to 
the combination of the oscillator and 
signal frequencies. 

The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
3 are control grids. The rf signal voltage 
is applied to grid No. 1. This grid has a 
remote-cutoff characteristic and is suited 
for control by ave bias voltage. The 
oscillator voltage is applied to grid No. 
3. This grid has a sharp-cutoff character
istic and produces a comparatively large 
effect on plate current for a small amount 
of oscillator voltage. Grids Nos. 2 and 4 
are connected together within the tube. 
They accelerate the electron stream and 
shield grid No. 3 electrostatically from 
the other electrodes. Grid No. 5, con
nected within the tube to the cathode, 
functions similarly to the suppressor 
grid in a pentode. 

In the converter or mixer stage of a 
television receiver, stable oscillator oper
ation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. A 
typical television mixer-oscillator circuit 

is shown in Fig. 78. In such circuits, the 
oscillator voltage is applied to the mixer 
grid by inductive coupling, capacitive 
coupling, or a combination of the two. 

Rf INPUT 

OSCIL~ 

·~ 
Fig. 78 

Tubes containing electrically independ
ent oscillator and mixer units in the 
same envelope, such as the 6U8-A and 
6X8, are designed especially for this 
application. 

Automatic Frequency Control 
An automatic frequency control 

(afc) circuit provides a means of correct
ing automatically the intermediate fre
quency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuned. This correction is made by ad
justing the frequency of the oscillator. 
Such a circuit will automatically com
pensate for slight changes in rf carrier or 
oscillator frequency as well as for inac
curate manual or push-button tuning. 
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An afc system requires two sections: 
a frequency detector and a variable re
actance. The detector section may be 
essentially the same as the FM detector 
illustrated in Fig. 57 and discussed un
der Detection. In the afc system, how
ever, the output is a de control voltage, 
the magnitude of which is proportional 
to the amount of frequency shift. This 
de control voltage is used to control the 
grid bias of an electron tube which com
prises the variable reactance section 
(Fig. 79). 

Fig. 79 
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The plate current of the reactance 
tube is shunted across the oscillator tank 
circuit. Because the plate current and 
plate voltage of the reactance tube are 
almost 90° out of phase, the control tube 
affects the tank circuit in the same man
ner as a reactance. The grid bias of the 
tube determines the magnitude of the 
effective reactance and, consequently, 
a control of this grid bias can be used to 
control the oscillator frequency. 

Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
cps) at the transmitter. A widely used 
horizontal afc circuit is shown in Fig. 80. 

.JV' 
REFERENCE VOLTAGE 
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Fig. 80 

OC CORRECTION 
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This circuit, which is often referred to 
as a balanced-phase-detector or phase
discriminator circuit, is usually em
ployed to control the frequency of a 
multivibrator-type horizontal-oscillator 
circuit. The 6AL5 detector supplies a de 
control voltage to the grid of the hori-

zontal-oscillator tube which counteracts 
changes in its operating frequency. The 
magnitude and polarity of the control 
voltages are determined by phase rela
tionships in the afc circuit at a given 
moment. 

The horizontal sync pulses obtained 
from the sync-separator circuit are fed 
through a single-triode phase-inverter or 
phase-splitter circuit to the two diode 
units of the 6AL5. Because of the action 
of the phase-inverter circuit, the signals 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
phase. A reference sawtooth voltage ob
tained from the horizontal output cir
cuit is also applied simultaneously to 
both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, causing 
one diode unit of the 6AL5 to conduct 
more heavily than the other, and thus 
producing a correction signal. The sys
tem remains balanced at all times, there
fore, because momentary changes in 
oscillator frequency are instantaneously 
corrected by the action of the control 
voltage. 

The diode units of the 6AL5 are 
biased so that conduction takes place 
only during the tips of the sync pulses. 
The relative position of the sync pulses 
on the retrace portion of the sawtooth 
waveform at any given instant deter
mines which diode unit conducts more 
heavily, and thereby establishes the 
magnitude and polarity of the control 
voltage. The network between the diode 
units and the grid of the horizontal-oscil
lator tube is essentially a low-pass filter 
which prevents the horizontal sync pulses 
from affecting the horizontal-oscillator 
performance. 
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The installation of electron tubes 
requires care if high-quality performance 
is to be obtained from the associated 
circuits. Installation suggestions and 
precautions which are generally com
mon to all types of tubes are covered in 
this section. Careful observance of these 
suggestions will do much to help the ex
perimenter and electronic technician ob
tain the full performance capabilities of 
radio tubes and circuits. Additional per
tinent information is given under each 
tube type and in the CIRCUIT SEC
TION. 

Filament and Heater Power Supply 
The design of electron tubes allows 

for some variation in the voltage and 
current supplied to the filament or heater, 
but most satisfactory results are obtained 
from operation at the rated values.When 
the voltage is low, the temperature of 
the cathode is below normal, with the 
result that electron emission is limited. 
The limited emission may cause unsatis
factory operation and reduced tube life. 
On the other hand, high cathode voltage 
may cause rapid evaporation of cathode 
material and shorten tube life. 

To insure proper tube operation, it 
is important that the filament or heater 
voltage be checked at the socket termi
nals by means of a high-resistance volt
meter while the equipment is in opera
tion. In the case of series operation of 
heaters or filaments, correct adjustment 
can be checked by means of an ammeter 
in the heater or filament circuit. 

able resistor and supplied directly from 
the power line. 

DC filament or heater operation 
should be considered on the basis of the 
source of power. In the case of the bat
tery supply for the 1.4-volt filament 
tubes, it is unnecessary to use a voltage
dropping resistor in series with the fila
ment and a single dry-cell; the filaments 
of these tubes are designed to operate 
satisfactorily over the range of voltage 
variations that normally occur during 
the life of a dry-cell. Likewise, no series 
resistor is required when the 1.25-volt 
filamentsubminiatures are operated from 
a single 1.5-volt flashlight-type dry-cell, 
when the 2-volt filament type tubes are 
operated from a single storage cell, or 
when the 6.3-volt series are operated 
from a 6-volt storage battery. 

In the case of dry-battery supply 
for 2-volt filament tubes, a variable re
sistor in series with the filament and the 
battery is required to compensate for 
battery variations. Turning the set on 
and off by means of the rheostat is ad
vised to prevent over-voltage conditions 
after an off-period because the voltage of 
dry-cells rises during off-periods. 

In the case of storage-battery sup
ply, air-cell-battery supply, or de power 
supply, a non-adjustable resistor of suit
able value may be used. It is well to 
check initial operating conditions, and 
thus the resistor value, by means of a 
voltmeter or ammeter. 

The filament or heater resistor 
required when filaments and/or heaters 
are operated in parallel can be deter
mined easily by a simple formula de
rived from Ohm's law. 

The filament or heater voltage sup
ply may be a direct-current source (a 
battery or a de power line)- or an alter
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a de supply to per
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans
former is used with an ac supply to pro
vide the proper filament or heati:1r volt
age. Receivers intended for operation on 
both de and ac power lines have the 
heaters connected in series with a suit-

Required resmtanee (ohms)= 
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supply volts - rated volts of tube type 
total rated filament current (amperes) 

Thus, if a receiver using two IT4's, one 
IR5, one IU5, and one 3V4 is to be 
operated from a storage battery, the 
series resistor is equal to 2 volts (the 
voltage from a single storage cell) minus 
1.4 .volts (voltage rating for these tubes) 
divided- by 0.3 ampere (the sum of 
4 X 0.05 ampere+ 1 X 0.1 ampere), i.e., 
approximately 2 ohms. Since this resis-
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tor should be variable to allow adjust
ment for battery depreciation, it is ad
visable to obtain the next larger com
mercial size, although any value between 
2 and 3 ohms will be quite satisfactory. 

Where much power is dissipated in 
the resistor, the wattage rating should 
be sufficiently large to prevent over
heating. The power dissipation in watts 
is equal to the voltage drop in the resis
tor multiplied by the total filament cur
rent in amperes. Thus, for the example 
above, 0.6 X 0.3 = 0.18 watt. In this 
case, the value is so small that any com
mercial rheostat with suitable resistance 
will be adequate. 

For the case where the heaters and/ 
or filaments of several tubes are oper
ated in series, the resistor value is calcu
lated by the following formula, also de
rived from Ohm's law. 

Required resistance {ohms) = 
supply volts - total rat,•d volts of tubes 

rated amperes of tubes 

Thus, if a receiver having one 6BE6, one 
6BA6, one 6AT6, one 25L6-GT, and one 
25Z6-GT is to be operated from a 117-
volt power line, the series resistor is 
equal to 117 volts (the supply voltage) 
minus 68.9 volts (the sum of 3 X 6.3 
volts+ 2 X 25 volts) divided by 0.3 am
pere (current rating of these tubes), i.e., 
approximately 160 ohms. The wattage 
dissipation in the resistor will be 117 
volts minus 68.9 volts times 0.3 ampere, 
or approximately 14.4 watts. A resistor 
having a wattage rating in excess of this 
value should be chosen. 

When the series-heater connection 
is used in ac/dc receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit. This ar
rangement reduces the amount of ac 
voltage between the heaters and cath
odes of these tubes and minimizes the 

hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 81. 

AC filament or heater operation 
should be considered on the basis of 
either a parallel or a series arrangement 
of filaments and/or heaters. In the case 
of the parallel arrangement, a step-down 
transformer is employed. Precautions 
should be taken to see that the line volt
age is the same as that for which the 
primary of the transformer is designed. 
The line voltage may be determined by 
measurement with an ac voltmeter 
(0-150 volts). 

If the line voltage measures in ex
cess of that for which the transformer is 
designed, a resistor should be placed in 
series with the primary to reduce the 
line voltage to the rated value of the 
transformer primary.Unless this is done, 
the excess input voltage will cause pro
portionally excessive voltage to be ap
plied to the tubes. Any electron tube 
may be damaged or made inoperative by 
excessive operating voltages. 

If the line voltage is consistently 
below that for which the primary of the 
transformer is designed, it may be nec
essary to install a booster transformer 
between the ac outlet and the transformer 
primary. Before such a transformer is in
stalled, the ac line fluctuations should be 
very carefully noted. Some radio sets are 
equipped with a line-voltage switch 
which permits adjustment of the power 
transformer primary to the line voltage. 
When this switch is properly adjusted, 
the series-resistor or booster-transformer 
method of controlling line voltage is 
seldom required. 

In the case of the series arrange
ments of filaments and/or heaters, a 
voltage-dropping resistance in series with 
the heaters and the supply line is usually 
required. This resistance should be of 
such value that, for normal line voltage, 
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tubes will operate at their rated heater 
or filament current. The method for cal
culating the resistor value is given above. 

When the filaments of battery-type 
tubes are connected in series, the total 
filament current is the sum of the cur
rent due to the filament supply and the 
plate and grid-No.2 currents (cathode 
current) returning to B(-) through the 
tube filaments. Consequently, in a series 
filament string it is necessary to add 
shunt resistors across each filament sec
tion to bypass this cathode current in 
order to maintain the filament voltage 
at its rated value. 

Heater-to-Cathode Connection 
The cathodes of heater-type tubes, 

when operated from ac, should be con
nected to the mid-tap on the heater sup
ply winding, to the mid-tap of a 50-ohm 
(approximate) resistor shunted across 
the winding, or to one end of the heater 
supply winding depending on circuit re
quirements. If none of these methods is 
used, it is important to keep the heater
cathode voltage within the ratings given 
in the TUBE TYPES SECTION. 

Hum from ac-operated heater tubes 
used in high-gain audio amplifiers may 
frequently be reduced to a negligible 
value by employing a 15- to 40-volt bias 
between the heater and cathode elements 
of the tubes. The bias should be con
nected so that the tube heater is positive 
with respect to its cathode. Such bias 
can he obtained from the regular plate
supply rectifier of the amplifier. 

If a large resistor is used between 
heater and cathode, it should be by
passed by a suitable capacitor or ob
jectionable hum may develop. The hum 
is due to the fact that even a minute 
pulsating leakage current flowing be
tween the heater and cathode will de
velop a small voltage across any re
sistance in the circuit. This hum voltage 
is amplified by succeeding stages. 

Plate Voltage Supply 
The plate voltage for electron tubes 

is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate
voltage value for any tube type should 
not be exceeded if most satisfactory per
formance is to be obtained. Plate volt-

age should not be applied to a tube un
less the corresponding recommended 
voltage is also supplied to the grid. 

It is recommended that the primary 
circuit of the power transformer be fused 
to protect the rectifier tube(s), the power 
transformer, filter capacitor, and chokes 
in case a rectifier tube fails. 

Grid Voltage Supply 
The recommended grid voltages for 

different operating conditions have been 
carefully determined to give the most 
satisfactory performance. Grid voltage 
may be obtained from a fixed source 
such as a separate C-battery or a tap on 
the voltage divider of the high-voltage 
de supply, from the voltage drop across 
a resistor in the cathode circuit, or from 
the voltage drop across a resistor in the 
grid circuit. The first method is called 
"fixed bias"; the second is called "cath
ode bias" or "self bias"; the third is 
called "grid-resistor bias" and is some
times incorrectly referred to in receiving
tube practice as "zero-bias operation." 

In any case, the object is to make 
the grid negative with respect to the 
cathode by the specified voltage. When 
a C-battery is used, the negative termi
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 
the cathode terminal if the tube is of the 
heater-cathode type. If the filament is 
supplied with alternating current, this 
connection is usually made to the cen
ter-tap of a low resistance (20-50 ohms) 
shunted across the filament terminals. 
This method reduces hum disturbances 
caused by the ac supply. If bias voltages 
are obtained from the voltage divider of 
a high-voltage de supply, the grid return 
is connected to a more negative tap 
than the cathode. 
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The cathode-hiasing method uti
lizes the voltage drop produced by the 
cathode current flowing through a re
sistor connected between the cathode 
and the negative terminal of the B-sup
ply. (See Fig. 82.) The cathode current 
is, of course, equal to the plate current 
in the case of a triode, or to the sum of 
the plate and grid-No.2 currents in the 
case of a tetrode, pentode, or beam 
power tube. Because the voltage drop 
along the resistance is increasingly nega-
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tive with respect to the cathode, the re
quired negative grid-bias voltage can be 
obtained by connecting the grid return 
to the negative end of the resistance. 

The value of the resistance for 
cathode-biasing a single tube can be de
termined from the following formula: 

Resistance (ohms) = 
desired grid-bias voltage X 1000 

rated cathode current in milliamperes 

Thus, the resistance required to produce 
9 volts bias for a triode which operates 
at 3 milliamperes plate current is 9 X 
1000/3 = 3000 ohms. If the cathode cur
rent of more than one tube passes through 

I
:, .. 
I
:, 
0 

change appreciably with plate current. 
When such a tube having a separate 
suppressor-grid connection is used as an 
rf amplifier, these changes may be mini
mized by leaving a certain portion of the 
cathode-bias resistor unbypassed. In 
order to minimize feedback when this 
method is used, the external grid-N o.1-
to-plate (wiring) capacitances should be 
kept to a minimum, the grid N o.2 should 
be bypassed to ac ground, and the grid 
N o.3 should be connected to ac ground. 

The use of a cathode resistor to 
obtain bias voltage is not recommended 
for amplifiers in which there is appreci
able shift of electrode currents with the 
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R= GRID-BIASING RESISTOR T: FILAMENT TRANSFORMER 

Fig. 82 

C = BYPASS CAPACITOR 

the resistor, or if the tube or tubes em
ploy more than three electrodes, the 
total current determines the size of the 
resistor. 

Bypassing of the cathode-bias re
sistor depends on circuit-design require
ments. In rf circuits the cathode resistor 
usually is bypassed. In af circuits the use 
of an unbypassed resistor will reduce 
distortion by introducing degeneration 
into the circuit. However, the use of an 
unbypassed resistor decreases gain and 
power sensitivity. When bypassing is 
used, it is important that the bypass 
capacitor be sufficiently large to have 
negligible reactance at the lowest fre
quency to be amplified. 

In the case of power-output tubes 
having high transconductance such as 
the beam power tubes, it may be neces
sary to shunt the bias resistor with a 
small mica capacitor (approximately 
0.00lµf) in order to prevent oscillations. 
The usual af bypass may or may not be 
used, depending on whether or not de
generation is desired. In tubes having 
high values of transconductance, such 
as the 6BA6, 6CB6, and 6AC7, input 
capacitance and input conductance 

application of a signal. In such ampli
fiers, a separate fixed supply is recom
mended. 

The grid-resistor biasing method 
is also a self-bias method because it 
utilizes the voltage drop across the grid 
resistor produced by small amounts of 
grid current flowing in the grid-cathode 
circuit. This current is due to (1) an 
electromotive potential difference be
tween the materials comprising the grid 
and cathode and (2) grid rectification 
when the grid is driven positive. A large 
value of resistance is required in order 
to limit this current to a very small 
value and to avoid undesirable loading 
effects on the preceding stage. 

Examples of this method of bias are 
given in circuits 19-1 and 19-4 in the 
CIRCUIT SECTION. In both of these 
circuits, the audio amplifier type 1U5 or 
12A V6 has a 10-megohm resistor be
tween the grid and the negative filament 
or cathode to furnish the required bias 
which is usually less than 1 volt. This 
method of biasing is used principally in 
the early voltage amplifier stages (usu
ally employing high-mu triodes) of audio 
amplifier circuits, where the tube dissi-
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pation will not be excessive under zero-
signal conditions. 

A grid resistor is also used in many 
oscillator circuits for obtaining the re
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A relatively low value of 
resistor, 0.1 megohm or less, is used. 
Oscillator circuits employing this method 
of bias are given in circuits 19-1 and 
19-4 in the CIRCUIT SECTION. 

Grid-bias variation for the rf and 
if amplifier stages is a convenient and 
frequently used method for controlling 
receiver volume. The variable voltage 
supplied to the grid may be obtained: 
(1) from a variable cathode resistor as 
shown in Figs. 83 and 84; (2) from a 

6• A- A+ 

Fig. 83 

bleeder circuit by means of a potentiom
eter as shown in Fig. 85; or (3) from a 
bleeder circuit in which the bleeder cur
rent is varied by a tube used for auto
matic volume control. The latter circuit 
is shown in Fig. 60. 

In all cases it is important that the 
control be arranged so that at no time 

B- B-t 
Fig. 84 

will the bias be less than the recom
mended minimum grid-bias voltage for 
the particular tubes used. This require
ment can be met by providing a fixed 
stop on the potentiometer, by connecting 
a fixed resistance in series with the vari
able resistance, or by connecting a fixed 

cathode resistance in series with the 
variable resistance used for regulation. 
Where receiver gain is controlled hy 
grid-bias variation, it is advisable to 
have the control voltages extend over a 
wide range in order to minimize cross
modulation and modulation-distortion. 

A+ A- B• 8♦ 

Fig. 85 

A remote-cutoff type of tube should, 
therefore, be used in the controlled 
stages. 

In most tubes employing a unipo
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 
grid is made more positive, as shown in 
Fig. 86. The value of grid voltage at 
which positive grid current starts to flow 
is generally referred to as contact po• 
tential. Contact potential is caused by 
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Fig. 86 

the initial velocity of emission of elec
trons from the cathode and an electro
thermal effect due to the differences in 
temperature and in material composi
tion of the grid and the cathode. 

The value of the contact-potential 
voltage may be as high as 1 ½ volts. If 
the operating bias of the tube is less than 
the contact potential, it is found that 
two effects are present. Direct current 
flows in the grid circuit, and the dy
namic input resistance of the tube may 
be relatively low. It is generally desir-
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able to supply the tube with a value of 
bias sufficiently high so that the tube is 
not operating within the contact-poten
tial region. When a tube must be oper
ated within this region, care should be 
taken to avoid undesirable effects in the 
grid circuit due to grid current or low 
input resistance. 

Screen-Grid Voltage Supply 
The positive voltage for the screen 

grid (grid No.2) of screen-grid tubes 
may be obtained from a tap on a voltage 
divider, from a potentiometer, or from 
a series resistor connected to a high-volt
age source, depending on the particular 
tube type and its application.Thescreen
grid voltage for tetrodes should be ob
tained from a voltage divider or a poten
tiometer rather than through a series 
resistor from a high-voltage source be
cause of the characteristic screen-grid 
current variations of tetrodes. Fig. 87 
shows a tetrode with its screen-grid volt
age obtained from a potentiometer. 

When pentodes or beam power tu bes 
are operated under conditions where a 
large shift of plate and screen-grid cur
rents does not take place with the appli
cation of the signal, the screen-grid volt
age may be obtained through a series 
resistor from a high-voltage source.This 
method of supply is possible because of 

A+ A" 

Fig. 87 

the high uniformity of the screen-grid 
current characteristic in pentodes and 
beam power tubes. Because the screen
grid voltage rises with increase in bias 
and resulting decrease in screen-grid 
current, the cutoff characteristic of a 
pentode is extended by this method of 
supply. 

This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used in 
resistance-coupled amplifier circuits em
ploying pentodes in combination with 

the cathode-biasing method, it mm1-
mizes the need for circuit adjustments. 
Fig. 88 shows a pentode with its screen
grid voltage supplied through a series 
resistor. 

When power pentodes and beam 
power tubes are operated under condi
tions such that there is a large change 
in plate and screen-grid currents with 
the application of signal, the series
resistor method of obtaining screen-grid 
voltage should not be used. A change in 
screen-grid current appears as a change 

! 
8• 

Fig. 88 

in the voltage drop across the series 
resistor in the screen-grid circuit; the 
result is a change in the power output 
and an increase in distortion. The screen
grid voltage should be obtained from a 
point in the plate-voltage-supply filter 
system having the correct voltage, or 
from a separate source. 
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It is important to note that the 
plate voltage of tetrodes, pentodes, and 
beam power tubes should be applied be
fore or simultaneously with the screen
grid voltage. Otherwise, with voltage on 
the screen grid only, the screen-grid cur
rent may rise high enough to cause 
excessive screen-grid dissipation. 

Screen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older
type receivers. Reduced screen-grid volt
age lowers the transconductance of the 
tube and results in reduced gain per 
stage. The voltage variation is obtained 
by means of a potentiometer shunted 
across the screen-grid voltage supply. 
(See Fig. 87.) When the screen-grid volt
age is varied, it must never exceed the 
rating of the tube. This requirement can 
be met by providing a fixed stop on the 
potentiometer. 

Shielding 
In high-frequency stages having 
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high gain, the output circuit of each 
stage must be shielded from the input 
circuit of that stage. Each high-frequency 
stage also must be shielded from the 
other high-frequency stages. Unless 
shielding is employed, undesired feed
back may occur and may produce many 
harmful effects on receiver performance. 

To prevent this feedback, it is a 
desirable practice to shield separately 
each unit of the high-frequency stages. 
For instance, in a superheterodyne re
ceiver, each if and rf coil may be mounted 
in a separate shield can. Baffle plates 
may be mounted on the ganged tuning 
capacitor to shield each section of the 
capacitor from the other section. The 
oscillator coil may be especially well 
shielded by being mounted under the 
chassis. 

The shielding precautions required 
in a receiver depend on the design of the 
receiver and the layout of the parts. In 
all receivers having high-gain high-fre
quency stages, it is necessary to shield 
separately each tube in high-frequency 
stages. When metal tubes, and in partic
ular the single-ended types, are used, 
complete shielding of each tube is pro
vided by the metal shell which is 
grounded through its grounding pin as 
the socket terminal. The grounding con
nection should be short and sturdy. 
Many modern tubes of glass construc
tion have internal shields, usually con
nected to the cathode; where present, 
these shields are indicated in the socket 
diagram. 

Dress of Circuit Leads 
At high frequencies such as are en

countered in FM and television receiv
ers, lead dress, that is, the location and 
arrangement of the leads used for con
nections in the receiver, is very impor
tant. Because even a short lead provides 
a large impedance at high frequencies, 
it is necessary to keep all high-frequency 
leads as short as possible. This precau
tion is especially important for ground 
connections and for all connections to 
bypass capacitors and high-frequency 
filter capacitors.The ground connections 
of plate and screen-grid bypass capaci
tors of each tube should be kept short 
and made directly to cathode ground. 

Particular care should be taken 

with the lead dress of the input and out
put circuits of high-frequency stages so 
that the possibility of stray coupling is 
minimized. Unshielded leads connected 
to shielded components should be dressed 
close to the chassis. As the frequency in
creases, the need for careful lead dress 
becomes increasingly important. 

In high-gain audio amplifiers, these 
same precautions should be taken to 
minimize the possibility of self-oscil
lation. 

Filters 
Feedback effects also are caused in 

radio or television receivers by coupling 
between stages through common volt
age-supply circuits. Filters find an im
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return the 
signal current through a low-impedance 
path direct to the tube cathode rather 
than by way of the voltage-supply cir
cuit. Fig. 89 illustrates several forms of 
filter circuits. Capacitor C forms the 

oc 
VOLT ACE 

~ 
' R 

J_ 
-r-<: 

! TO CATHODE 

10000~ 
Tr: CATHooc 

DC 
VOLTAGC 

~ 
DC 

VOLTAGE 
LEAD 10000~0 1· 

rr: CATH~ET 

R=RESISTOR C 0 BYPASS CAPACITOR 
L=A F" OR RF CHO~E 

Fig. 89 

low-impedance path, while the choke or 
resistor assists in diverting the signal 
through the capacitor by offering a high 
impedance to the power-supply circuit. 
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The choice between a resistor and a 
choke depends chiefly upon the permis
sible de voltage drop through the filter. 
In circuits where the current is small (a 
few milliamperes), resistors are practical; 
where the current is large or regulation 
important, chokes are more suitable. 

The minimum practical size of the 
capacitors may be estimated in most 
cases by the following rule: The imped
ance of the capacitor at the lowest fre-
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quency amplified should not be more 
than one-fifth of the impedance of the 
filter choke or resistor at that frequency. 
Better results will be obtained in special 
cases if the ratio is not more than one
tenth. 

Radio-frequency circuits, particu
larly at high frequencies, require high
quality capacitors. Mica or ceramic ca
pacitors are preferable. Where stage 
shields are employed, filters should be 
placed within the shield. 

Another important application of 
filters is to smooth the output of a recti

. fier tube. See Rectificatum. A smoothing 

down is to be avoided. When the input
choke method is used, the available de 
output voltage will be somewhat lower 
than with the input-capacitor method 
for a given ac plate voltage. However, 
improved regulation together with lower 
peak current will be obtained. 

Mercury-vapor and gas-filled recti
fier tubes occasionally produce a form of 
local interference in radio receivers 
through direct radiation or through the 
power line. This interference is generally 
identified in the receiver as a broadly 
tunable 120-cycle buzz (100 cycles for 
50-cycle supply line, etc.). It is usually 
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Fig. 90 

filter usually consists of capacitors and 
iron-core chokes. In any filter-design 
problem, the load impedance must be 
considered as an integral part of the fil
ter because the load is an important 
factor in filter performance. Smoothing 
effect is obtained from the chokes be
cause they are in series with the load and 
offer a high impedance to the ripple volt
age. Smoothing effect is obtained from 
the capacitors because they are in paral
lel with the load and store energy on the 
voltage peaks; this energy is released on 
the voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are classified 
as choke-input or capacitor-input ac
cording to whether a choke or capacitor 
is placed next to the rectifier tube. See 
Fig. 90. 

The CIRCUIT SECTION gives a 
number of examples of rectifier circuits 
with recommended filter constants. 

If an input capacitor is used, con
sideration must be given to the instan
taneous peak value of the ac input volt
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break-

caused by the formation of a steep wave 
front when plate current within the tube 
begins to flow on the positive half of 
each cycle of the ac supply voltage. 

There are several ways of elimi
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of one 
millihenry or more between each plate 
and transformer winding and to connect 
high-voltage, rf bypass capacitors be
tween the outside ends of the transformer 
winding and the center tap. (See Fig. 
91.) The rf chokes should be placed with
in the shielding of the tube. The rf bypass 
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Fig. 91 

capacitors should have a voltage rating 
high enough to withstand the peak volt
age of each half of the secondary, which 
is approximately 1.4 times therms value. 

Transformers having electrostatic 
shielding between primary and second-
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ary are not likely to transmit rf disturb
ances to the line. Often the interference 
may be eliminated simply by making 
the plate leads of the rectifier extremely 
short. In general, the particular method 
of interf erenceelimination must be select
ed by experiment for each installation. 

Output-Coupling Devices 
An output-coupling device is used 

in the plate circuit of a power output 
tube to keep the comparatively high de 
plate current from the winding of an 
electromagnetic speaker and, also, to 
transfer power efficiently from the out
put stage to a loudspeaker of either the 
electromagnetic or dynamic type. 

Output-coupling devices are of two 
types, (1) choke-capacitor and (2) trans
former. The choke-capacitor type in
cludes an iron-core choke having an 
inductance of not less than 10 henries 
which is placed in series with the plate 
and B-supply. The choke offers a very 
low resistance to the de plate current 
component of the signal voltage but op
poses the flow of the fluctuating compo
nent. A bypass capacitor of 2 to 6 micro
farads supplies a path to the speaker 
winding for the signal voltage. The 
choke-coil output coupling device, how
ever, is now only of historical interest. 

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core. 
This construction permits designing each 
winding to meet the requirements of its 
position in the circuit. Typical arrange
ments of each type of coupling device 
are shown in Fig. 92. Examples of trans
formers for push-pull stages are shown 
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Fig. 92 

in several of the circuits given in the 
CIRCUIT SECTION. 

High-Voltage Considerations for 
Television Picture Tubes 

Like other high-voltage device~, 
television picture tubes require that 
certain precautions be observed to mini
mize the possibility of failure caused by 
humidity, dust, and corona. 

Humidity Considerations. When 
humidity is high, a continuous film of 
moisture may form on the glass bulb im
mediately surrounding the ultor cavity 
cap of all-glass picture tubes or on the 
glass part of the envelope of metal pic
ture tubes. This film may permit spark
ing to take place over the glass surface 
to the external conductive coating or to 
the metal shell. Such sparking may in
troduce noise into the receiver. To pre
vent such a possibility, the uncoated 
bulb surface around the cap and the 
glass part of the envelope of metal pic
ture tubes should be kept clean and dry. 

Dust Considerations. The accumu
lation of dust on the uncoated area oi 
the bulb around the ultor cap of all-glass 
picture tubes or on the glass part of the 
envelope or insulating supports for metal 
picture tubes will decrease the insulating 
qualities of these parts. The dust usually 
consists of fibrous materials and may 
contain soluble salts. The fibers absorb 
and retain moisture; the soluble salts 
provide electrical leakage paths that in
crease in conductivity as the humidity 
increases. The resulting high leakage 
currents may overload the high-voltage 
power supply. 

It is recommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes may 
be cleaned with a soapless detergent, 
such as Dreft, then rinsed with clean 
water, and immediately dried. 
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Corona Considerations. A high
voltagesystem may be subject to corona, 
especially when the humidity is high, 
unless suitable precautions are taken. 
Corona, which is an electrical discharge 
appearing on the surface of a conductor 
when the voltage gradient exceeds the 
breakdown value of air, causes deterio-
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ration of organic insulating materials 
through formation of ozone, and induces 
arc-over at points and sharp edges. Sharp 
points or other irregularities on any part 
of the high-voltage system may increase 
the possibility of corona and should be 
avoided. 

In the metal-shell picture tubes, the 
metal lip at the maximum diameter has 
rounded edges to prevent corona. Ade
quate spacing between the lip and any 
grounded element in the receiver, or be
tween the small end of the metal shell 
and any grounded element, should be 

. provided to preclude the possibility of 
corona. Such spacing should not be less 
than 1 inch of air. Similarly, an air space 
of 1 inch, or equivalent, should be pro
vided around the body of the metal 
shell. As a further precaution to prevent 
corona, the deflecting-yoke surface on 
the end adjacent to the shell should pre
sent a smooth electrical surface with 
respect to the small end of the metal 
shell or the ultor terminal of all-glass 
tubes. 

Picture-Tube Safety Considerations 
Tube Handling. Breakage of pic

ture tubes, which contain a high vacu
um, may result in injury from flying 
glass. Do not strike or scratch the tube 
or subject it to more than moderate 
pressure when installing it in or remov
ing it from electronic equipment. 

High-Voltage Precautions. In pic
ture-tube circuits, high voltages may ap
pear at normally low-potential points in 
the circuit because of capacitor break
down or incorrect circuit connections. 
Therefore, before any part of the circuit 
is touched the power-supply switch 
should be turned off, the power plug dis
connected, and both terminals of any 
capacitors grounded. 

X-Ray Radiation Preeautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
kilovolts without producing harmful 
x-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary. 
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The tube data given in the follow
ing TUBE TYPES SECTION include 
ratings, typical operation values, char
acteristics, and characteristic curves. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For types having filaments heated with 
de, the negative filament terminal is 
taken as the datum point to which other 
electrode voltages are referred. For types 
having filaments heated with ac, the 
mid-point ( i.e., the center tap on the fila
ment-transformer secondary, or the mid
point on a resistor shunting the filament) 
is taken as the datum point. For types 
having unipotential cathodes indirectly 
heated, the cathode is taken as the 
datum point. 

Electrode voltage and current rat
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and interpre
tation of tube data. 

Heater warm-up time is defined as 
the time required for the voltage across 
the heater to reach 80 per cent of the 
rated value in the circuit shown in Fig. 
93. The heater is placed in series with a 

3Ef r---
SUPPLY VOL TS 
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RATED HEATER VOLTAGE 
RATED HEATER CURRENT 

Fig.93 

resistance having a value 3 times the 
nominal heater operating resistance 
(R = 3 E /Id, and a voltage having a 
value 4 times the rated heater voltage 
(V = 4 Er) is then applied. The warm-up 
time is determined when E = 0.8 E . 

Plate dissipation is the power dissi
pated in the form of heat by the plate as 
a result of electron bombardment. It is 
the difference between the power sup
plied to the plate of the tube and the 
power delivered by the tube to the load. 

Grid-No.2 (S<"reen-grid) Input is the 
power applied to the grid-No. 2 electrode 
and consists essentially of the power dis
sipated in the form of heat by grid N o.2 
as a result of electron bombardment. 
With tetrodes and pentodes, the power 
dissipated in the screen-grid circuit is 
added to the power in the plate circuit to 
obtain the total B-supply input power. 

Peak heater-<"athode voltage is the 
highest instantaneous value of voltage 
that a tube can safely stand between its 
heater and cathode. This rating is ap
plied to tubes having a separate cathode 
terminal and used in applications where 
excessive voltage may be introduced 
between heater and cathode. 

Maximum peak inverse plate volt
age is the highest instantaneous plate 
voltage which the tube can withstand 
recurrently in the direction opposite to 
that in which it is designed to pass cur
rent. For mercury-vapor tubes and gas
filled tubes, it is the safe top value to 
prevent arc-back in the tube operating 
within the specified temperature range. 

Referring to Fig. 94, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because B is negative. At the in
stant plate A is positive, the filament is 
positive (at high voltage) with respect to 
plate B. The voltage between the posi
tive filament and the negative plate B is 

I,'ig. 94 

in inverse relation to that causing cur
rent flow. The peak value of this voltage 
is limited by the resistance and nature 
of the path between plate B and fila
ment. The maximum value of this volt
age at which there is no danger of break
down of the tube is known as maximum 
peak inverse voltage. 

The relations between peak inverse 
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voltage, rms value of ac input voltage, 
and de output voltage depend largely on 
the individual characteristics of the rec
tifier circuit and the power supply. The 
presence of line surges or any other 
transient, or wave-form distortion, may 
raise the actual peak voltage to a value 
higher than that calculated for sine-wave 
voltages. Therefore, the actual inverse 
voltage, and not the calculated value, 
should be such as not to exceed the rated 
maximum peak inverse voltage for the 
rectifier tube. A calibrated cathode-ray 
oscillograph or a peak-indicating elec
tronic voltmeter is useful in determining 
the actual peak inverse voltage. 

In single-phase, full-wave circuits 
with sine-wave input and with no ca
pacitor across the output, the peak in
verse voltage on a rectifier tube is ap.. 
proximately 1.4 times the rms value of 
the plate voltage applied to the tube. In 
single-phase, half-wave circuits with 
sine-wave input and with capacitor in
put to the filter, the peak inverse voltage 
may be as high as 2.8 times the rms 
value of the applied plate voltage. In 
polyphase circuits, mathematical deter
mination of peak inverse voltage requires 
the use of vectors. 

Maximum de output current is the 
highest average plate current which can 
be handled continuously by a rectifier 
tube. Its value for any rectifier tube type 
is based on the permissible plate dissipa
tion of that type. Under operating con
ditions involving a rapidly repeating 
duty cycle (steady load), the average 
plate current may be measured with a 
de meter. Curves of average plate char
acteristics for several half-wave vacuum 
rectifiers are given in Figs. 95 and 96. 
These curves are shown solid up to the 
maximum average or de plate-current 
rating of each type. 

Maximum peak plate current is 
the highest instantaneous plate current 
that a tube can safely carry recurrently 
in the direction of normal current flow. 
The safe value of this peak current in 
hot-cathode types of rectifier tubes is a 
function of the electron emission avail
able and the duration of the pulsating 
current flow from the rectifier tube in 
each half-cycle. 

The value of peak plate current in 
a given rectifier circuit is largely deter-

mined by filter constants. If a large 
choke is used at the filter input, the peak 
plate current is not much greater than 
the load current; but if a large capacitor 
is used as the filter input, the peak cur
rent may be many times the load cur
rent. In order to determine accurately 
the peak plate current in any rectifier 
circuit, measure it with a peak-indicating 
meter or use an oscillograph. 

The Rating Chart for full-wave 
rectifiers presents graphically the rela
tionships between maximum ac voltage 
input and maximum de output current 
derived from the fundamental ratings 
for conditions of capacitor-input and 
choke-input filters. This graphical pres
entation provides for considerable lati
tude in choice of operating conditions. 

The Operation Characteristics 
for a full-wave rectifier with capacitor
input filter show by means of boundary 
line "ADK" the limiting current and 
voltage relationships presented in the 
Rating Chart. 

The Operation Characteri@ties 
for a full-wave rectifier with choke-input 
filter not only show by means of bound
ary line "CEK" the limiting current and 
voltage relationships presented in the 
Rating Chart, but also give information 
as to the effect on regulation of various 
sizes of chokes. The solid-line curves 
show the de voltage outputs which would 
be obtained if the filter chokes had in
finite inductance. The long-dash lines 
radiating from the zero position are 
boundary lines for various sizes of chokes 
as indicated. The intersection of one of 
these lines with a solid-line curve indi
cates the point on the curve at which the 
choke no longer behaves as though it 
had infinite inductance. To the left of 
the choke boundary line, the regulation 
curves depart from the solid-line curves 
as shown by the representative short
dash regulation curves. 

Typical Operation Values. Values 
for typical operation are given for many 
types in the TUBE TYPES SECTION. 
These typical operating values are given 
to show concisely some guiding informa
tion for the use of each type. These val
ues should not be confused with ratings, 
because a tube can be used under any 
suitable conditions within its maximum 
ratings, according to the application. 
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The power output value for any 
operating condition is an approximate 
tube output-that is, plate input minus 
plate loss. Circuit losses must be sub
tracted from tube output in order to 
determine the useful output. 

Characteristies are covered in the 
ELECTRON TUBE CHARACTER
ISTICS SECTION and such data should 
be interpreted in accordance with the 
definitions given in that section. Char
aeteristic curves represent the charac
teristics of an average tube. Individual 
tubes, like any manufactured product, 
may have characteristics that range 
above or below the values given in the 

characteristic curves. 
Although some curves are extended 

well beyond the maximum ratings of the 
tube, this extension has been made only 
for convenience in calculations. Do NOT 
operate a tube outside of its maximum 
ratings. 

Interelectrode capacitanees are di
rect capacitances measured between 
specified elements or groups of elements 
in electron tubes. Unless otherwise indi
cated in the data, all capacitances are 
measured with filament or heater cold, 
with no direct voltages present, and with 
no external shields. All electrodes other 
than those between which capacitance 
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is being measured are grounded. In twin 
or multi-unit types, inactive units are 
also grounded. 

The capacitance between the input 
electrode and all other electrodes, except 
the output electrode, connected together 
is commonly known as the input capaci
tance. The capacitance between the out
put electrode and all other electrodes, 
except the input electrode, connected 
together is known as the output capaci
tance. 

Ratings for most receiving-type 
tubes are given according to the "de
sign-center" system, which was adopted 
by the industry in 1939. Design-center 
ratings include allowances for normal 
variations in both tube characteristics 
and operating conditions, and should be 
interpreted as follows: 

1. CATHODE-The heater or fila
ment voltage is given as a normal value 
unless otherwise stated. This means that 
transformers or resistances in the heater 
or filament circuit should be designed to 
operate the heater or filament at rated 
value for full-load operating conditions 
underaveragesupply-voltageconditions. 
A reasonable amount of leeway is incor
porated in the cathode design so that 
moderate fluctuations of heater or fila
ment voltage downward will not cause 
marked falling off in response; also mod
erate voltage fluctuations upward will 
not reduce the life of the cathode to an 
unsatisfactory degree. 

A. 1.4-Volt Battery Tube Types
The filament power supply may be ob
tained from dry-cell batteries, from stor
age batteries, or from a power line.With 
dry-cell battery supply, the filament 
may be connected either directly across 
a battery rated at a terminal potential 
of 1.5 volts, or in series with the fila
ments of similar tubes across a power 
supply consisting of dry cells in series. 
In either case, the voltage across each 
1.4-volt section of filament should not 
exceed 1.6 volts. 

With power-line or storage-battery 
supply, the filament may be operated in 
series with the filaments of similar tu bes. 
For such operation, design adjustments 
should be made so that, with tubes of 
rated characteristics, operating with all 
electrode voltages applied and on a nor
mal line voltage of 117 volts or on a nor-
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mal storage-battery voltage of 2.0 volts 
per cell (without a charger) or 2.2 volts 
per cell (with a charger), the voltage 
drop across each 1.4-volt section of fila
ment will be maintained within a range 
of 1.25 to 1.4 volts with a nominal center 
of 1.3 volts. In order to meet the recom
mended conditions for operating fila
ments in series from dry-battery, stor
age-battery, or power-line sources it may 
be necessary to use shunting resistors 
across the individual 1.4-volt sections of 
filament. 

B. 2.0-Volt Battery Tube Types
The 2.0-volt line of tubes is designed to 
be operated with 2.0 volts across the 
filament. In all cases the operating volt
age range should be maintained within 
the limits of 1.8 volts to 2.2 volts. 

2. POSITIVE POTENTIALELEC. 
TRODES-The power sources for the 
operation of radio equipment are sub
ject to variations in their terminal po
tential. Consequently, the maximum 
ratings shown on the tube-type data 
sheets have been established for certain 
Design Center Voltages which experience 
has shown to be representative. The De
sign Center Voltages to be used for the 
various power supplies together with 
other rating considerations are as given 
below: 

A. AC or DC Power Line Service 
in U.S.A. The design center voltage for 
this type of power supply is 117 volts. 
The maximum ratings of plate voltages, 
screen-grid supply voltages, dissipations, 
and rectifier output currents are design 
maximums and should not be exceeded 
in equipment operated at a line voltage 
of 117 volts. 

B. Storage-Battery Service-When 
storage-battery equipment is operated 
without a charger, it should be designed 
so that the published maximum values 
of plate voltages, screen-grid supply 
voltages, dissipations, and rectifier out
put currents are never exceeded for a 
terminal potential at the battery source 
of 2.0 volts per cell. When storage
battery equipment is operated with a 
charger, it should be designed so that 
90 per cent of the same maximum values 
is never exceeded for a terminal potential 
at the battery source of 2.2 volts. 

C. "B"-Battery Service-The de
sign center voltage for "B" batteries is 
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the normal voltage rating of the battery 
block, such as 45 volts, 90 volts, etc. 
Equipment should be designed so that 
under no condition of battery voltage 
will the plate voltages, screen-grid sup
ply voltages, or dissipations ever exceed 
the recommended respective maximum 
values shown in the data for each tube 
type by more than 10 per cent. 

D. Other Considerations-
a. Class A1 Amplifiers-The maxi

mum plate dissipation occurs at the 
"Zero-Signal" condition. The maximum 
screen-grid dissipation usually occurs at 
the condition where the peak-input sig
nal voltage is equal to the bias voltage. 

h. Class B Amplifiers -The maxi
mum plate dissipation theoretically oc
curs at approximately 63 per cent of the 
"Maximum-Signal" condition, but prac
t ically may occur at any signal voltage 
value. 

c. Converters - The maximum 
plate dissipation occurs at the "Zero
Signal" condition and the frequency at 
which the oscillator-developed bias is a 
minimum. The screen-grid dissipation 
for any reasonable variation in signal 
voltage must never exceed the rated 

value by more than 10 per cent. 
d. Screen-Grid Ratings- When the 

screen-grid voltage is supplied through a 
series voltage-dropping resistor, the max
imum screen-grid voltage rating may be 
exceeded, provided the maximum screen
grid dissipation rating is not exceeded at 
any signal condition, and the maximum 
screen-grid voltage rating is not exceeded 
at the maximum-signal condition. Pro
vided these conditions are fulfilled, the 
screen-grid supply voltage may be as 
high as, but not above, the maximum 
plate voltage rating. 

For certain voltage amplifier types, 
as listed in the data section, the maxi
mum permissible screen-grid (grid-N o.2) 
input varies with the screen-grid volt
age, as shown in Fig. 97. Full rated 
screen-grid input is permissible at screen
grid voltages up to 50 per cent of the 
maximum rated screen-grid supply volt
age. From the 50-per-cent point to the 
full rated value of supply voltage, the 
screen-grid input must be decreased. The 
decrease in allowable screen-grid input 
follows a curve of the parabolic form. 
This rating chart is useful for applica
tions utilizing either a fixed screen-grid 
voltage or a series screen-grid voltage-

THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N"-2 & N24 ARE 

-CONNECTED TOGETHER WITHIN THE TUBE 
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dropping resistor. When a fixed voltage 
is used, it is necessary only to determine 
that the screen-grid input is within the 
boundary of the operating area on the 
chart at the selected value of screen-grid 
voltage to be used. When a voltage
dropping resistor is used, the minimum 
value of resistor that will assure tube 
operation within the boundary of the 
curve can be determined from the fol
lowing relation: 

R > Ee, (Eec,-Er,) 
gz = Pc, 

where Rg, is the minimum value for the 
voltage-dropping resistor in ohms, Ec2 is 
the selected screen-grid voltage in volts, 
Ecc2 is the screen-grid supply voltage in 
volts, and Pc2 is the screen-grid input in 

watts corresponding to Ec2• 

Ratings for some recent receiving 
tubes are given according to the new 
"design-maximum" system, which was 
adopted by the industry in 1957. Design
maximum ratings allow for normal tu be
characteristic variations, but do not pro
vide for variations in operating condi
tions. \Vhen these ratings are given, the 
equipment designer has the responsi
bility for determining the worst probable 
operating conditions which will be en
countered and for insuring that no de
sign-maximum value will be exceeded 
with a tube having characteristics equal 
to the published value. 

Unless otherwise stated, ratings giv
en in this Manual are based on the "de
sign-center" system. 
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Typical Tube-Part Materials 
in RCA Electron Tube 

I. ENVELOPE-Lime glass 
2. SPACER-Mica sprayed with mag• 

nesium oxide 

3. PLATE-Carbonized nickel or nickel
plated steel 

4. GRID WIRES-Manganese-nickel or 
molybdenum 

5. GRID SIDE-RODS-Chrome copper, 
nickel, or nickel-plated iron 

6. CATHODE-Nickel coated with bar• 
ium-calcium-strontium carbonates 

7. HEATER-Tungsten or tungsten-mo
lybdenum alloy with insulating coat• 
ing of alundum 
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8. CATHODE TAB-Nickel 

9. MOUNT SUPPORT-Nickel or nick
el-plated iron 

10. GETTER SUPPORT AND LOOP
Nickel or nickel-plated iron 

11. GETTER-Barium-magnesium alloys 

12. HEATER CONNECTOR-Nickel or 
nickel-plated iron 

13. STEM LEAD-IN WIRES-Nickel, 
dumet, copper 

14. PRESSED STEM-Lead glass 

15. SASE-Bakelite 

16. BASE PINS-Nickel-plated brass 



RCA Receiving Tube 

Classification Chart 

RCA receiving tubes are classified 
in the following chart according to func
tion and filament or heater voltage. 
Types having similar electrical charac
teristics are grouped in brackets. For 
more complete data on these types, refer 
to the TUBE TYPES SECTION. When 
choosing a tube type, refer to informa-

tion on Preferred Types and the listing 
of Types Not Recommended for New 
Equipment Design on the inside back 
cover. For information on picture tubes, 
refer to the RCA PICTURE TUBE 
CHARACTERISTICS CHART on 
pages 326 through 333. For explanation 
of symbols on charts, see footnotes. 

Filament or Heeter Volts II 1.25-1.4 2.0-5.0 6.3-117.0 

'1~~~o~ ! !Minia• 
Other Octol o,1i.,: hire Miniotur• 0<10I Other 

RECTIFIER DIODES-Va<:uuro Types (For roctili•r, witb omplifiot uni/•,, .. POWEii AMPLIFIERS). 

Appli<:otion Petl,:;erse 6VJ.A I 6AU4.CTA 6AX4.GT 
6BY5-GA♦ 6W4-GT 

I Above 
12AX4.CTA! 1204! 

Damper 17AX4-GT• !9AU4! 
1500 : 25AX4.GT 2SW4,GT 

Single Low-Current IAX2 ~Bl-GT: m: 3A2 
Diode Pulsed Above IV2 Cl-GT' 

"' RF 1500 [Xl-~ Bl-GT.J 
Rectifier X2-B 
60-Cvde Below 

i 
I 35W4 6W4-CT 25W4.Cfj 1-v 

Half-Wave 1500 117ZJ ()5Z4-GT 35Z5-GT 35¥4 
Rectifief 35Z3 

Below I [is~ 252~ Doubler [3()Y6-CT SOY7.C 50 6 1500 11126-GT 

i ~AS-I.A 5ZJ ' 
Above 5T4 

I Twin 1500 l5U4-GB 
Diode Full-Wove ;JX4-G 

Rectifier 

I 

lrM.cJ I 

I 

[§X4 
6AX5-GT 7Y4 

Below r4-G,\! 6X5-C1] 724 
1500 YJ.CT ~z~ !2X4 84/624 

.SY4-GT 
'liZ4 

Twin Diode (Go$ Type) OZ4, 024-G 

DETECTOR DIODES (for diode detectors with omplilier units, see 
VOLT AGE AMPLIFIERS anJ al"' POWER AMPLIF/EI/S), 

Single Diode IAl : 
Twin Diode II 3Alit 6Al5 llALI 6H6 12H6 7A6 

Triple Diode 6BC7 

* 450-milliampere heater type having cr,ntrolled 
warmMup time for use in series-string television 
receivers. 

warm-up time for use in series-string television 
receivers. 
• Twin type. 

t 600-milliamperc heater type having controlled 
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RCA Receiving Tube Classification Chart 
(continued from page 72) 

ftJament o, Healer Vohs 1,25 -14 2,0~-5.0 6,3-117,0 

: M;nio• 
Otlt., I Minio-

tvre Octal Otlier lure Miniotu,e- Octal OtAor 
POWER AMPLIFIERS witb and witltout Rer:1iliftrs, Diod1t Detecto,i, and Voltage Amplifier1,. 

low-mu single vnit; 
2Al 
45 -

Triodes 
medium,mu 1 slrtgle onit 6C4 -

single unit ! 6AC,-GT I 
high•mu 6A(?J-GT twin unit ll,N7 6 7-Gi'.l 

\ingle unit I 12K5" 
Tetrodes with two I 12DL8' llDS7' i 

dtodes i 12J8" I 

I 
JQS-GT' SV6-CH 3BN61t 6BN6 6AQ5-A • I 6AUS-GT 6A V5-GA 7A5 

J[.f4• 4BN6•i 6AS5 6BK5 ffiBG6-C 68G6-G,\j 7CS 

I 
5AQ5t 6BQ5 6CU5 6BQ6-GTB 6CU6 >SAi 
SCZli 6CZ,• 6DSI 6CB5-A SOAS 

6EM5 8EMS! 6CD6-GA 6DG6-GT 
12AB5i 12AQ5 6PQ5 6DQb-A 
12BK5! 12CA5' [6L6 6L6-C~ 
G !2CU5l J IJ>V6 6V6-C 

lCU5il2C5) 6W6.GT 6Y6.(; 
25C5 l2AVS-GA! 

single unif 25CA5 12~-GTB 12CU6t 8185 iscs 12 -Ai 12!.<\-GH lloo111 OBS SOC 12V6-CT 12W6-GTt 
Powef 6973 17BQ6-GTB• Tub .. 

17,-A• 19BG6-CA 
25 6-CTB/15CU6 

25CD6-CAil 
lSCD6-CB 

lR:~1r•l P. 5L6-C 
501.6- ,T 
7021) 

70L7-CT 
with diode El7L7 M1-C~ I 117P7-GT 

ll7N7-GT 

us4J IAS-GT 6AR; li,CL6 6AGif 7AD7 

single unit II Bi!~ IC5-CT 41 I 6CM6 6Efl> [l;F6 6F6.G 6F6-GT 4~ 7B5 
Pentode, I 1LB4 1 lEHlt dSEH5 fjiK6-GT 4i] 

50£HI 6AK6 , 6C6-CJ 43 

wHh triode II I I 6AD7-G 
CONVERTERS & MIXERS (for oth•r ,,,,.., u,.J a, Mi••"• '" VOt TAG[ AMPI.IF/ERS), ,, 

IL6 IA7-CT 

1: 

IR5 ILA6 
pentagrtd ILC6 

Con• 
11 verten. friode-pentode 
1, 

triode-hexode 

ttiode-heptode I -------
octode 

Mixert 'pentagrid II 
ELECTRON-RAY TUBES. 

ln_j~~~~~---- .... -~-- I 

with ,emote-cutoff friode 
Single 

with shorp~c:utoff tri-ode 

Twin without tr)ode 

Triple without triode I I 

* 450-milliampere heater type having controlled 
warm-up time for use in series-string television 
receivers. 
t 600-milliampere heater type having eon trolled 
warm-up time for use in series-string television 
receivers. 
* Filament arranged for 1.4- or 2.8-volt operation, 

I 
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' I : ll,A8 tll-C 6A8-GT 6Atl 
!l,BA7 I 6SB7-Y 788 
[pBE6 6SA7 6SA7-CTI 7Q1 

llAD6' I BAI , llA8-GT 14Q7 
~2RE6: llSA7 llSAI-CT] 

rATS~ 
~6AT8 6ATB-.-;,,~· 

SCG6f 6CG8-A• 6XS 
5U8i ol/8.A• 19X8 

· sxs• 
6K8 llK8 

I 7J7 

I i IAS 

6ll 

! I 6A85 '6N5 
6U5 

6El 

6AF6-G 
I 6<L7-GT I 

t Beam tube. 
b For use in automobile receivers in which elec
trode voltages are supplied directly from a 12-volt 
storage battery. 
§ For use in automobile radio receivers operating 
from 12-volt storage batteries 



RCA Receiving Tube 
(continued from 

Filament °' Heater Volh I 1.25-\.4 2.0-5.0 6.3-117.0 

Minio~ I 
tur• Oth•r 0<10/ Otha 

Mi.nia~ ! 
'""' Minit:du,.. Octol O/Ae, 

• ~1I~l,tGfET~~it~F~~Dw~~NfoDi~hDET~tf'o~:·ssciLLA TORS, 

I ILE3 
' I single vnit , 

with 
pentode 

with 
~de 

medi'.um•mv with two 
p 
i' diodes 

twin unit 

Triode, 

dual unit• 

i single unit I 

.,;,h d;ode IH5.GT 
ILH4 

with two 
diode, 

high-mu 
with th~ee 

diodes 

twin unit :1 

with 
pentode 

I single unit 
TetrooM' sharp~ 

i with tfiode'. 
cutoff 

! 

IT4 ILG5 

,ingle unit 

i remote 4 

cutoff 
with ftiode i I 

Pentodes wilh diode IDN; 

w~!:J:t I 
semi• 1tn9fe unit: 

remote~ 
cutoff with ttiode' I 

* 450-milliampere heater type having controlled 
warm-up time for use in series-string television 
receivers~ 
t 600-milliampere heater type having controlled 
warm-up time for use in series-string television 
receivers. 
• Heater arranged for 6.3- or 12.6-volt operation. 

! 

27 lAF4-/o.t j§AF4 6AF4._g 6AH4-CT 

I 3AF4-A• 6BC4 6BN4 ~; 6c;.c'[J 7A4 
2BN4l 6S4-Al 6T4 [6J5 6JI-G1] 

12B4-A•! ilJS-CT 
5AN8! 6AU8! 6BH8t 6F7 
5AV8! [6AN8 6CH~ 6ADi-G 

SB8t 6Al8 6BA8-A! 
5BR8i 6BR8 6CU8• 

7199+ 

I SCL8t i 6CL8• 
5CQ6! 6CQ8• 

I 6BJ8i ll,BF6 6R7 6SR1] 
• llAE:6' 12AJ6° 
• 12FK6° [1BF6 i 2SRl] 1:11~-~ '"''·'J ~"'" 7AF7 

6BQ7-A 6BS8 68X7-CT 7F8 
6BZ7 6C8-C 7N7 

[CC7! 6F8,G 6SN7.CTB] 14A~7 
6)6 7AU7•t 12AH7-CT 14F8 

5BQ7-A•18CC7• llAU7-A• 12SN7-GT 
5J6! l2AV7• 12AY7 

I 12BH7-A•! 19)6 

I 
6CM7l 6CS7! 

8CM7• I0DE7i 

I 6AB4 6AM4 6F5 784 
6AN4 ffi,5F5 6SFS.C1] 

llSFS 

3AV6i I rQ6 6AT6 6Q7 6Q7.C'C 786 7C6 
:~aNa. ~AV6 6SQ7 6~7-GU 7K7 7X7 

ll 7-GT 1486 75 
• Wiv6 iiM• [lSQ7 llSQ7-Ci'J 

I snt I [l\TS 6TS-A!J I 658-GT 
19TB 

I 6DT8 I 2BZ7· ! 6SC7 6SL7-CT 7F7 
~2A T7• I 2AX7~ 12SC7 14F7 

2AZ7• l2DT8 l2SL7.CT 
I 7025+ 

i 
j~W8l 6AWS.Ai! 
i 8AW8-A• 

24,A, lCY5! 6CYS 
5CL8; 6CL8• 6CQ3• 
5CQ8l 

6BJ6 6AB7 6S7 I 6D6 7A7 
6SG"l] )AHJ 78 

I 

6SK7 6S~7-C1J : j,H7 
l2AF6' uff K7 oK7.CTI 7t>J 14A7 

\2SG7] 
2BD6 llSK7 12SK7-GT] 

i2CNI' llDZ6° 6557 12K7-GT 
: 6F7 

6CR6 12CR6 6SF7 \2SF7 
llf8° 6B8 12C8 7E7 

I 7R1 l ◄R 

3B261 6BZ6 6DC6 
I 4826• 

6AZ8 

• With dissimilar triode units. 
° For use in automobile receivers in which elec
trode voltages are supplied directly from a 12-vo!t 
storage battery. 
♦ For high-quality, high-fidelity audio applica
tions where low noise and hum characteristics 
are primary considerations. 
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Classification Chart 
pages 72 and 73) 

filament or Hectet Volts II 1 25-1.4 2.0-s.o 6.3-117.0 

Minia-Minio• ! 
ture I Otlier Octal Other tvre Miniotu,. Octal Ott.., 

VOLTAGE AMPLIFIERS with and wilbovt Dlod• O.t♦etor,r 
TRIODE, TETRODE, ANO PENTO0E DETECTORS; OSCILLATORS. 

IL◄ ILC5 
3AU6~ rel 616 

(§J7 6J7-CT 6W7-G 6q) 
IU◄ lLNS JBC5j AKS AU6 6SHi) 12J7-GT 7AG7 7C7 

IN5-GT 

1~1slj 
6BCI 6BH6 7G7 7lJ 
6CB6 60 6AC7 6SJ7 7V7 7W7 iing?e unit 
6Cf&r6 12it"ou

6 12SH~ !1SJ7 14C1 

4CB6• a1rt~:,1;rl~t·~ .OT6• 

twin t.111i, JBUS! 6BU8 
4BU8• 

Pentodes •hotp., 
~AN8 6CH8] cutoff ;ANS! 

5AV8l AUS! 6BH8~ 
with triode 588! !iA W8! 6A W8-A 

SBR8l 6BA8-Ai 6BR8 
6Cl!a• 6U8-A • 

SAWS.A• 7199♦ 

with diode 155 ILDS 5AM8! 6AM8-A• 6AS8 
!US 5AS8! 68Y8! 

with two SBT81 diodes 

HORIZONTAL AND VERTICAL DEFLECTION AMPLIFIERS AND OSCILLATORS. (fur TV ltec•i••") 
single unit 

twin unit 

Triodes medium~mu 
dua:f unit• 

with two 
diodes 

Beem 
Power dngle unit 
Tubes 

Pentode single unit 

GA TED AMPLIFIERS 

PentGgtid Amplifier 

SHUNT VOLTAGE REGULATORS 
Beam ihOtp,. 
T,iode cutoff 

* 450-milliampere heater type having controlled 
warm-up time for use in series-string television 
receivers. 
t 600-milliampere heater type having controlled 
warm-up time for use in series-string television 
receivers. 
• Heater arranged for 3.5- or 7 .0-volt operation. 
• Heater arranged for 6.3- or 12.6-vo!t operation. 

! 
654-A! 1284-A•t 6AH4-CT 

6CG7! 7 AUi"! 68L7-CTA 
8CG7• 12AU7-A• 6BX7-GT 

12BH1-A•j 6SN7-CTB! 
6CM7! 6CS7! 

8CM7• IODE7l 

6BJ81 

sczs: 6CM6 6CZ5• 6AU5-CT 6A VS.CA 
6EM5 BEM5 (§BG6-G 6BG6-G~ 

6DQ6-
l2AV5-GAI 12DQ6-AI 
12BQ6-GTB/12CU6t 

17BQ6-GTB• 
17 19BG6-CA 
2 6 

i'i5\s6N~r: 
! 6K6-GT(co~0:t~) 

31~~! I 6BY6 6CS6 
12EG6° 

I 6BK4 

• With dissimllar triode units. 
° For use in automobile receivers in which elec,,, 
trode voltages are supplied directly from a 12-volt 
storage battery. 
♦ For high-quality, high-fidelity audio applica
tions where low noise and hum characteristics 
are primary considerations. 
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1-Glass Envelope 

2-lnternol Shield 

3-Plate 

4-Grid No. 3 
(Suppressor Grid} 

5-Grid No. 2 (Screen Grid) 

6-Grid No. 1 (Control Grid) 

7-Cathode 

8-Heater 

9-Exhaust Tip 

10-Getter 

11 -Spacer Shield Header 

12-lnsulating Spacer 

13-Spocer Shield 

14-lnter-Pin Shield 

15-Gloss Button-Stem Seal 

16-lead Wire 

17-Base Pin 

18-Glass-to-Metal Seal 

3½ times actual size 

Structure of a Miniature Tube 
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RCA Tube Types 
T ec:hnical Data 

This section contains technical descriptions of RCA tubes used in standard 
broadcast, FM, and television receivers. It includes data on current types, as 
well as information on those RCA discontinued types in which there may still be 
some interest as to characteristics. Information on picture tubes is contained in a 
chart at the end of this section. 

In choosing tube types for the design of new electronic equipment, the designer 
is referred to the inside back cover for information regarding the availability of the 
latest RCA Preferred Types List and for a listing of RCA Tube Types Not Rec
ommended for New Equipment Design. 

Tube types are listed in this section according to the numerical-alphabetical
numerical sequence of their type designations. For Key to Socket Connection 
Diagrams, see inside front cover. 

FULL-WAVE GAS RECTIFIER 
Metal type OZ4 and glass octal type OZ4-G 

are used in vibrator-type B-supply units. Both 
have ionically heated cathodes, require octal 
sockets, and may be mounted in any position. 
OZ4 Outline 2, OUTLINES SECTION. OZ4-G 
dimensions: maximum over-all length, 2-5/8 
inches; maximum diameter, 1-1/16 inches; T-7 
bulb; dwarf-shell octal 5-pin base. Base of 
OZ4-G has no pin No. 2. Shell of OZ4 and ex
ternal shield of OZ4-G should be grounded. 
Filters may be necessary to eliminate objection-
able noise. Maximum ratings for full-wave recti-

OZ4 

OZ4-G 

fier service: peak starting supply volts (per plate), 300 min; peak plate-to-plate volt,, 1000 ma:c; peak 
plate ma. (per plate), 200 max; de output ma., 76 ma:c, 30 min; de output volts, 300 max; average 
dynamic tube voltage drop, 24 volts. These types are used principally for renewal purposes. 

Maximum Ratings, 

DIODE 
Miniature type used as detector 

tube in portable FM receivers and in 
portable high-frequency measuring 
equipment. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket. Heater volts 
(ac/dc) 1.4; amperes, 0.15. 

HALF-WAVE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE ••• ,, ............................ ,,. 
PEAK PLATE CURRENT ........................................... . 
DC OUTPUT CURRENT. • • . . • . . .................................. . 
PEAK HEATER-CATHODE VOLTAGE. , ••••.••••••••• , .• , , , •• , , • , •• •, ~• 

Typical Operation (Wilk Capacitor-Input Filler): 
AC Plate-Supply Voltage (rms) ..•...........•.•..... , ..•..• , ..•••.• 
Filter-Input Capacitor ............................•........•...... 
Minimum Total Effective Plate-Supply Impedance ••. , ....•... , ..... . 
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1A5-GT 

RCA Receiving T11be iUanual 

REMOTE-CUTOFF PENTODE 
Glass type used in battery-operated re• 

ceivers as rf or if amplifier. This type is similar 
eleetrka!ly to type 1D5-GP. Outline 40, OUT· 
LINES SECTION. Tube requires four-contact 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Type lA4-P is a DISCONTINUED type listed 
for reference only. 

POWER PENTODE 
Glass octal type used in output stage of bat• 

tery-operated receivers. Outline 22, OUTLINES 
SECTION. This type may be supplied with pin 
No.l omitted. Tube requires octal socket and 
may be mounted in any position. For filament 
considerations, refer to type 1 U4. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation as 
class At amplifier: plate and grid-No.2 volts, 90 
(110 max); grid-No.l volts, -4.5; peak al grid-

~

c, 
111

, 

\ 2 3 

I 4 03 
t• f'-

G2 GI 

f~ •.• C.3 
8 

NC NC 

No.1 volts, 4.5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (appro.x.), 0.8 megohm; transeon• 
ductance, 850 ,umhos; load resistance, 26000 ohms; power output, 115 milliwatts. Type 1A5-GT is used 
principally for renewal purposes. 

1A6 

1A7-GT 

Maximum Ratings: 

PENT AGRID CONVERTER 
Glass type used in battery-operated re

ceivers. This type is identical electrically with 
type 1D7-G, except for interelectrode capaci
tances. Outline 40, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Type 1A6 isa DISCON -
TINUED type listed for reference only. 

PENT AGRtD CONVERTER 
Glass octal type used in super het

erodyne circuits having battery power 
supplies. Outline 23, OUTLINES SEC
TION. Tube requires octal socket an<l. 
may be mounted in any position. Fila
ment volts (de), 1.4; amperes, 0.05. 

CONVERTER SERVICE 

PLATE VOLTAGE ..•............•...••...•.•..........••.•.•••••••• 
GRrDs-No.3-AND-No.6 (SCREEN-GRID) VOLTAGE ...••..••.•••••.•••••• 
GRlDS-No.3-AND-No.5 SUPPLY VOLTAGE ••••••.......••...••••••••••• 
G1u0-No.2 (ANODE-GRID) VOLTAGE .........•.••••••••••••••••• , .•. 
TOTAL ZERO-SIGNAL CATHODE CURRENT ••••••••••.•••••• , ••••• 

Typical O perotion, 

110 max 
60 ma:t 

110 max 
110 max 

4 ma:,: 

volts 
volts 
volts 
volts 

ma 

Plate Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . 90 volts 
Grids-No.3-and-No.6 Voltage*............... . • . . . . . . . . . . . . . . . . . . . . 45 volts 
Grid-No.2 Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 volts 
Grid-No.4 (Control-Grid) Voltage**·............................... 0 volts 
Grid-No.1 (Oscillator-Grid) Resistor................................ 0.2 megohm 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 6 megohm 
Conversion Transconductance............. . . . . . . . . . . . . . . . . . . . . . . . . 250 µmhos 
Conversion Transconductance with grid-No.4 bias of -3 volts (Approx.). 20 µmhos 
Plate Current ...................... ,............................. 0.6 ma 
Grids-No.3-and-No.5 Current..................................... O. 7 ma 
Grid-No.2 Current... . . . . . . . . . .. . . . . .. . . . . . • . . . . . .. . . . . .. . • . • . • . . 1. 2 ma 
Grid-No.l Current......................... . . . . . . . . . . . . . . . . . . . . 0.035 ma 
Total Cathode Current.. . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . 2. 5 ma 
• Obtained preferably by using a bypassed 45000- to 75000-onm voltage-dropping resistor in series with 
the 90-volt supply. 
•• A resistance of at [east 1.0 megohm should be in the grid return to negative filament pin. 
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Technical Data=========

POWER PENTODE 
Subminiature type used in output stage of 

small, compact, battery-operated receivers for 
the standard AM broadcast band. Outline 8, 
OUTLINES SECTION. Tube requires sub- 1 ACS 
miniature eight-contact socket. Filament volts 
(de), 1.25; amperes, 0.04. Filament voltage 
should never exceed 1.6 volts. Typical operation 
as Class Ai amplifier: plate and grid-No.2 volts, 
67 .5 max; grid-No.1 volts, -4.5; peak af grid-

No.1 volts, 4.5; zero-signal plate ma., 2; zero-signal grid-No.2 ma., 0.4; cathode ma .. 4 max; plate 
resistance, 0.15 megohm; transconductance, 750 ,.mhos; lood resistance, 25000 ohms; total harmonic 
distortion, 10 per cent; maximum-signal power output, 50 milliwatts, This is a DISCONTINUED type 
listed for reference only. 

SHARP-CUTOFF PENTODE 
Subminiature type used as rf or if amplifier 

in stages not controlled by ave in small, com
pact, battery-operated receivers for the stand• 
ard AM broadcast band. Outline 8, OUTLINES 1 AD 5 
SECTION. Tube requires subminiature eight--
contact aoeket. Filament volts (de), 1.25; am• 
peres, 0.04. Filament voltage should never ex• 
ceed 1.6 volts. Characteristics as class Ai 
amplifier: plate and grid-No.2 volts, 67.5 max; 

grid-No.1 volts, O; plate resistance, 0.7 megohm; transconductance, 735 ,.mhos; total eathode ma., 
4 max; plate ma., 1.85; grid-No.2 ma.,0.75. This is a DISCONTINUED type listed forreferenceonly. 

r 

Maximum Ratings: 

HALF-WA VE VACUUM RECTIFlER 
Miniature type uaed as rectifier of high

voltage pulses produced in the scanning syS"tems 
of television receivers. Outline 17, OUTLINES 
SECTION. Tube requires miniature nine-con
tact gocket. Pin N o.3 may be connected to the 
filament. or used as a tie point for the filament-
dropping resistor; otherwise it sb.ould not be 
used. Filament volts (ac:), 1.4; amperes, 0.65. 
For filament and htgh-voltage .-onsiderations, 
refer to type IB3-GT. Type IAXZ is used prin
cipally for renewal purpose&. 

PULSED-RECTIFIER SERVlCE 
For op,rarum in a 5ll5-line, 81>-frame qll'lem 

INVJ?.RSE PLATE VOLTAGE (Ab•o!ute Mao:fn.um) . .•..•••.•••••••••• 
PLATE CURRENT ....•..•.•••••..•••••••••• , , , • , • , •• , •• , • , • , , , • 

PLATE CURRENT ••• , ., , • , .. , • ,. ,. • , ••••• , .. •, ., , •• ,. • •,, •., 

Typical Operation: 
Peak Plate-Supply Voltage: 

Positive pulse value . ............... , .•.... ~ .. ., ••.. , ..... , ..• , ..... ~ 
Negative pulse value ...•.••••.•.•............••.•••••....•.•••• 

DC Output Voltage (Approx.) ...•......•....•.•.••.•..........••..• 
DC Output Current (Approx.) ....... , ..........•.•.. , .. , . , ......•.• 
• Under no circumstances should thia absolute value be exceeded. 

p IC 

IC NC 

r 
f IS 

8 

HALF-WAVE VACUUM RECTIFIER 
Glassoctaltypeusedinhigh-voltage, 

low-current applications such as the 
rectifier in a high-voltage, rf-operated 
power supply or as a rectifier of high-

,c ic voltage pulses produced in television 

1AX2 

25000• max volts 
llmax ma 
lmax ma 

20000 volts 
-5000 volts 
20000 volts 

300 µa 

1B3-GT 

scanning systems. When used as an rf rectifier, one 1B3-GT in a half-wave circuit 
is capable of delivering a maximum de output voltage of about 15000 volts. In a 
voltage-doubler circuit, two tubes will give about 30000 volts; and in a voltage
tripler circuit, three 1B3-GT's will deliver 45000 volts approximately. For curve 
of average plate characteristics, see page 67. 
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=---------·---= RCA Receiving T11be Manual 
FILAMENT VOLTAGE (AC) .••••• , ...... ,............................... 1.25* volts 
Flt.AMENT CURRENT ..•. , . . . . . . . • . • .......•...••••••••••••••••••• , • • 0. 2 ampere 
DmECT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Filament and Internal Shield. . .. , ........ , , , . . . . . . . . . • 1. 3 µi,f 

* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volt•. 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For operation in a 525-line, so-frame •Ystem 
PEAK INVEl!SE PLATE VOLTAGE (Absolute Maximum)' ................•..• 
PEAK P!,ATfl CURRENT. . . . • . ' . • .•....• ' .••.. ' ... ' ••. ' •..••.•••••• 
AVERAGE Pl,ATE CURRENT •••...•.•...... ,, .•.•... , , •....• , , ••• , •• , 

Maximum Ratings: RADIO-FREQUENCY RECTIFIER SERVICE 
PEAK INVERSE PLATE VOLTAGE (,lbsolnle Ma.dmum).... . ..........•.•.• 
PEAK PLATE Cum1EKT ......•••.•..•.........•...•...•.•...••••••• 
AVERAOE PLATE CURRENT. . ......••.•.•••.• , , , •....•.....•••••• 
FREQUENCY RANGE OF SUPPLY VOLTAGE .....•...•••...•••.....•• , ••••• , 

• The de component must not exceed 21000 volts. 
0 Under no circumstances should this absolute value be exceeded. 

INSTALLATION AND APPLICATION 

26000 • 0 m ax volts 
50 max ma 

0.5 max ma 

33000°max volts 
30 max ma 

l 11w.c ma 
1.5to100 Kc 

Type 1B3-GT requires an octal socket and may be mounted in any position. 
Plate connection is cap at top of bulb. Internal connections are made to pins 1, 3, 5, 
and 8. These pins may be connected to pin 7; otherwise they should not be used. 
This type may be supplied with pin No.1 and/or pin No.6 omitted. Outline 32, 
OUTLINES SECTION. 

The high voltages at which the 1B3-GT is operated are very dangerous. Great 
care should be taken to prevent coming in contact with these high voltages. In 
those circuits where the filament circuit is not grounded, the filament circuit oper
ates at de potentials which can cause fatal shock. Extreme precautions must be 
taken when the filament voltage is measured. These precautions must. include safe
guards which definitely eliminate all hazards to personnel. The filament transformer, 
whether it is of the iron-core or the air-core type, must be sufficiently insulated. 

The voltages employed in some television receivers and other high-voltage 
equipment may be sufficiently high to cause high-voltage rectifier tubes such as the 
1B3-GT to produce soft X-rays which can constitute a health hazard unless the 
tubes are adequately shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered. 

1B4-P 

185/25S 

187-GT 

SHARP-CUTOFF PENTODE G1 

Glass type used as rf amplifier or detector 
in battery-operated receivers. Outline 40, OUT
LINES SECTION. Tube requires four-contact 
socket. For typical operating conditions and 
maximum ratings as a class A1 amplifier, refer 
to type 1E5•GP. Filament volts (de), 2.0; am• 
pere,, 0.06. Type 1B4-P is a DISCONTINUED 
type listed for reference only. 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass type used as combined detector, am• 

plifier, and ave tube in battery-operated re
ceivers. Outline 34 or 35, OUTLINES SEC
TION. Tube requires six-contact socket. Fila
ment volts (de), 2.0 amperes, 0.06. Typical 
operation as class A1 amplifier: plate volts, 135 
,nax; grid volts, -3; plate ma., 0.8; plate resist
ance, 85000 ohms; amplification factor, 20; 
transconductance, 575 umhos. This is a DIS· 
CONTINUED type listed for reference only. 

PENTA.GRID CONVERTER 
Glass octal type used in superheterodyne 

circuits having battery power supply. Outline 
23, OUTLINES SECTION. Filament volts (de), 
1.4; amperes, 0.1. This i1! a DISCONTINUED 
type listed for reference only. The 1B7-GT may 
be replaced by the lA 7-GT if circuit adjust
ment is made for lower filament current of 
type 1A7-GT. 
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Technical Data 

POWER PENTODE 
Glass octal type lll!ed in output stage of 

battery-operated receiverS. Outline 22, OUT
LINES SECTION. This type may be supplied 
with pin No.1 omitted. Tuhe requires octal 
socket. Filament volts (de), 1.4; amperes, 0.1. 
Typical operation as class A 1 amplifier: plate 
and grid-No.2 volts, !lO (110 1>1a.t); grid-No,l 
volts, -7.5; peak af grid-No.1 rnlts, 7.5; plate 
ma. 1 7.8; grid-No.2 ma., 3.5; plate resistance 

1C5-GT 

(approJ<.), 115000 ohms; transconductance, 1550 µmhos; load resistance, 8000 ohms; power output, 
240 milliwatts. Type 1C5-GT is used principally for renewal purposes. 

PENT AGRID CONVERTER 
Glass type used in battery-operated re• 

ceivers. Similar electrically to type 1C7-G ex• 
cept for interelectrode capacitances. Outline 40, 
OUTLINES SECTION. Tube requires six-con
tact socket. Filament volts (dcJ, 2.0; amperes, 
0.12. Type 1C6 is a DJSCONTI!',UED type 
listed for reference only. 

PENTAGRID CONVERTER 

1C6 

Glass octal type 1ll!ed in battery-operated 
receivers. Outline 39, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.12. Typical operation as conver• 1 C7 -G 
ter: plate volts, 180 max; grids-No.3-and-No.5 
(screen-grid) volts, 67,5 max; grid-No.2 (anode-
grid) supply volts, 180 (applied through 20000-
ohm dropping resistor bypassed by 0,01-µf 
capacitor); grid-No.4 (oontrol-grid) volts, -3; 

grid-No.1 (oseillator-grid) resistor, 50000 ohms; plate ma., 1.5: grids-No.3-and-No.5 ma., 2; grid-No.2 
ma., 4; grid-No.1 ma., 0.2. This is a DISCONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE 
Glass octal type used in battery-operated 

receivers as rf or if amplifier. Outline 39, OUT• 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.06. Typical 
operation as ch,ss A1 amplifier: plate volts, 180 
max; grid-No.2 (screen-grid) volts, 67.5 ma:,-; 
grid-No.1 volts, -3 min; plate ma., 2.3; grid-N o.2 
ma., 0.8; plate resistance (approx.), LO megohm; 
transconduetance, 760 µmhos; transconductance 
at bias of -15 volts, 15 µmhos. This is a DIS· 
CONTINUED type listed for reference only. 

REMOTE.CUTOFF TETRODE 
Glass octal type used in hattery-operated 

receivers as rf or if amplifier. Outline 39, OUT• 
LINES SECTION. Filament volts (dcl, 2.0; 
amperes, 0.06. This is a DISCONTINUED type 
listed for reference only. It is similar electrically 
to type 1D5-GP. 

PENT AGRID CONVERTER 
Glass octal type used in battery-operated 

receivers. Outline 39, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Typical operation as conver
ter: plate volts, grids-No.3-and-N o.5 volts, grid
N o.2supply volts, gTid-N o.4 volts, andgrid-N o.l 
resistor are same as for type 1C7-G; plate ma., 
1.3; grlds-No.3-and•No.5 ma., 2.4; grid-No.Z 
ma., 2.3; grid-No.l ma., 0.2. This is a DISCOK
'flNUED type listed for reference only. 
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RCA Receiving Tube Manual 

DIODE-TRIODE-POWER PENTODE 
Glass octal type used in compact battery• 

operated receivers. Diode unit ia used as detector 
or ave tube, triode as first audio amplifier, and 
pentode as power output tube. Outline 21, OlJT • 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, O.L Typical 
operation of pentode unit as class A1 amplifier: 
plate and grid-No.2 volts, 90 (110 max); grid· 
No.1 volts, -9; plate ma.J 5; grid-No.2 ma., 1; 

transconductance, 925 µmhos; load resistance. 12000 ohms; total harmonic distortion, 10 per cent; 
power output, 200 milliwatts. Characteristics of triode unit as class A, amplifier: plate volts, 90 ('110 
max); grid volts, O; amplification factor, 25; plate resistance (approx.). 43500 ohms; transconductance, 
575 µmhos; plate ma., 1.l, This is a DISCONTINUED type listed for reference only. 

lDNS 

DIODE
SHARP-CUTOFF PENTODE 

Miniature type used in battery
operated portable radio receivers as 
combined AM detector and af voltage 
amplifier. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 

FlLA"'ENT VOLTAGE (DC) ••••.••• , •••••• , •••••• ,., •••••••••• ,........... 1.4 
FILAMENT CURRENT. . ..•..•.....•.•• , • , •• ., ••. , .••• , , •• ., • , •• ,. .. , 0.05 
DIRECT INTERELECTRODE CAPACITANCE: 

Diode Plate to Pentode Grid No. 1. ......•... , ... ,................. •• 0.04 

Maximum Ratings, PENTODE UNIT AS CLASS A1 AMPLIFIER 

volts 
ampere 

PLATE VOLTAGE... . •........•.....••.•• , • , •••• , , . , , ...•.•.•••.••• , 90 ·,Jla:c volts 
Gnrn-No.2 (SCREEN-GRID) VOLTAGE .••••••••• , •••••••••• ,............... 90 ma.a volts 
Gnrn-No.1 (CONTROL·GRID) VOLTAGE: 

Negative bias value .................. , ....... , . ., •.• , ............ , . -50 ma." ,·olts 
Positive bias value .... , , , . , .••... , , , ••••• , , , , , , •• , . , • • • • . • • • • • . . • . . 0 ·max vol!s 

CATHODE CGRRENT .•••••••••••••••• , ••••••••••• , •••• , ••••• , • , • • • • • • • • 3 max ma 

Characteristics: 
Plate Voltage .•. , .. ,, .................... ., ... ,,., ...... ,, ... ,........ 67 ,5 volts 
Grid-No.2 Voltage ......•• , .•.........••......•.•• , ••.•••• , .•• ,....... 67 .5 ,·olts 

AVERAGE CHARACTERISTICS 
PENTODE UNIT 

I I I I 
2

·
5 

TYPE IDN5 I I 
E~ = I.al VOLTS l)C. 

I- GAIO,.N~ 2 VOL rs =17.S ~-~1:::r:::r::JF::-,:.::.:.:i:....;..i ..... T7 
2,0 f---r--i--+--.-1-""'-==i------t--+--,--+-t--t----lr--t--:a 

I 
GRIC~N~ I \101..TS EC1 :0 

✓-
•0.5 

.... () 

-LS 

Ec:--2o! 

i -2.s 

-3.0 

20 60 10 IOQ 120 
PLAT[ VOLTS 
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Technical Data======-==== 
Grid-No.1 Voltage ..............•.•........................•.•••••••• 
Plate Resistance (Approx.) ....... , . . . . . . . . . . . . ....... , •••• 
Transconductance .. , . . . . .. . . . .. .. . . . .. . . . . .. . . . . . .. . . . ........... . 
Grid-No.! Voltage (Approx.) for traruieonductance of 10 µmhos ......... , .•• 
Plate CuITent. . . . . . . . . . . . . . . . . . . . . . . ...................••........ , . 
Grid-No.2 Current .............. , . , , ..............................•.•• 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance ......................... , .... , • , • , 

Maximum Rating: DIODE UNIT 

PLATE CURRENT, • , ... , • , , , , , • , , , , , , , ••••... , .. , , . , • , , , , , , •• , • , • , , •••• 

Characteristics: 
Average Plate Current with de plate voltage of 10 volts .. 

SHARP-CUTOFF PENTODE 
Glass octal type used as rf amplifier or de

tector in battery-operated receivers. Outline 39, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Characteristics as class At amplifier: plate volts, 
180 max; grid-No.2 volts, 67.5 wa:r; grid-No.l 
volts, -3; plate ma., 1.7; grid-~o.2 ma .. , 0~6; 
plate resistance, 1.5 megohms; transconductance, 
650 µmhos. This is a DISCONTINGED type 
listed for reference only. 

TWIN POWER PENTODE 
Glass octal type used in push-pull output 

stage of battery-operated receivers. Outline 22, 
OUTLINliJS SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.24. 
Typical operation as push-pull class A, ampli
fier: plate and grid-No.2 volts, 135 max; grid
No.1 volts,-7.5; plate ma., 10.5; grid-No.2 ma., 
3.5; output watts, 0.575. This is a DISCON
TINUED type listed for reference only. 

PENTAGRID CONVERTER 
Subminiature type used in small, compact, 

battery-operated receivers for the standard AM 
broadcast band. Outline 8, OUTLINES SEC-

0 volts 
0.6 megohm 
630 µmhos 

-11.5 volts 
2 1 ma 

0.55 ma 

3.3 megohms 

0.25 max ma 

1 ma 

lES-GP 

1E7-GT 

TION. Tube requires subminiature eight-con- 1 ES 
tact socket. Filament volts (de), 1.25; arnperc-s, 
0.04, Filament voltage •hould never exceed 1.6 
volts. This type is used principally for renewal 
purposes. Typical operation as converter: plate 
volts and grids-No.2-and-No.4 supply volts, 

67.5 max; grids-No.2-and-No.4 resistor, 20000 ohms; grid-No.3 volts, O; grid-No.l resistor, 0.1 megohm; 
plate resistance (approx,), 0,4 megohm; conversion transrondurtan.,e, 150 µmhos; total cathode ma., 2.5 
(4 max); plate ma., 1; grids-No.2-and-No.4 ma., 1.5; grid-No.l µa., 70. 

c;, 

!',.~,::: 4 G2 
'\,,.../ ---

') S G3 r+ ,_ 

F~~e ~?,::/ ' ,~ 
- G3 

' 8 
NC NC 

POWER PENTODE 
Gia.SI! type used in output stage of battery. 

operated receivers. Outline 48, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; ampere<!, 0.12. Type 
1F4 is similar electrically to type 1F5-G. Type 
1F4 is a DISCONTINUED type listed for ref
erence only. 

POWER PENTODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 42, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typi
cal operation as cla"" A1 amplifier: plate and 
grid-No.2 (screen-grid) volts, 135 (180mo:r) ;grid
No.1 volts, -4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 432 ohms; output watts, 
0.31. This is a DISCONTI);l.'ED type listed 
for reference only. 
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TWIN DIODE
SHARP-CUTOFF PENTODE 

Glass type used a• combined detector, am
plifier, and .. ave .tube in battery-operated re
ceivers. Outline 39, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Typical operation of 
pentode unit as class A1 amplifier: plate volts, 
180 max; grid-No.2 (screen-grid) volts, 67.5 ·max; 
grid-No.1 volts, -1.5; plate ma., 2.2; grid-No.2 
ma., 0.7. Thia is a DISCONTINUED type 
listed for reference only. 

*
'G2p i>o2 

p 

Pp PDJ 

6 

f • c,3!' 

TWIN DIODE
SHARP-CUTOFF PENTODE 

Glass octal type used as combined detector, 
amplifier, a.nd a,vc tube in battery-operated re
ceivers. Outline S9, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Similar electrically to type 
1F6 except for interelectrode capacitances. Type 
1F7-G is a DISCONTINUED type listed for 
reference only. NC p IC 

HALF-WAVE VACUUM RECTIFIER ~1-1c 
Glass octal type used in high- ic 

voltage, low-current applications such F F 

as the rectifier in a high-voltage, rf-op- 1s 
erated power supply or as a rectifier of 8 

high-voltage pulses produced in tele- ic ic 
vision scanning systems. Outline 28, OUTLINES SECTION. This type may be 
supplied with pins 1, 4, and 6 omitted. Tube requires octal socket and may be 
mounted in any position. Except for physical dimensions, this type is identical v.."ith 
glass octal type 1B3-GT. 

MEDIUM-MU TRIODE 

1G4-GT 

lGS-G 

1G6-GT 

Glass octal type used in battery-operated 
receivers as detector or voltage amplifier. Out
line 22, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (de), 1.4; amperes, 
0.05. Typical operation and characteristics as 
class A, amplifier: plate volts, 90 (110 max); 
grid volts, -6; plate ma., 2.8; plate resistance, 
10700 ohms; amplification factor, 8.8; trans
conductance, 825 µmhoa. This is a DISCON
TINUED type listed for reference only., 

POWER PENTODE 
Glau octal type used in output stage of 

battery-operated receivers. Outline 42, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class A, amplifier: plate and grid
N o.2 (screen-grid) volts, 135 ma:t; grid-No.l 
volts, -18.5; plate ma., 9.7; output watts, 0.55. 
This is a DISCONTINUED type listed for 
reference only. 

HIGH-MU TWIN POWER TRIODE 
Glass oetal type used in output stage of 

battery-operated receivers. Outline 22, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts {de), 1.4; amperes, 0.1. Typical 
operation as class B amplifier: plate volts, 90 
(110 max}; de grid volts, O; peak al grid-to-grid 
volts, 48; effective grid-circuit impedance per 
unit, 2530 ohms; plate ma. (zero signal}, 2, 
(maximum signal), 11; peak grid ma. per unit, 6; 
output watts (approx.), 0.35. This is a DISCON
TINUED type listed for reference only, 
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?~"' ·, 

r ' 
(0 

NC NC 

NC 

MEDIUM-MU TRIODE 
Glass octal type used as detector or voltage 

amplifier in battery-operated receivers. Outline 
36, OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Typical operation as class At amplifier: plate 
volts, 180 max; grid volts, -13.5; amplification 
factor, 9.3; plate resistance, 10300 ohms; trans
conductance, 900 µmhos; plate ma., 3.1. This is a 
DISCONTINUED type listed for reference only. 

DIODE-HIGH-MU TRIODE 

Glass octal type used as combined 

1H4-G 

detector and amplifier in battery-oper- 1 H 5-GT 
ated receivers.Outline 28, OUTLINES 
SECTION. Tube requires octal socket. 

ec NC Filament volts (de), 1.4; amperes, 0.05. 
Characteristics of triode unit as class A, amplifier: plate volts, 90 (110 max); grid 
volts, O; plate ma., 0.15; plate resistance, 240000 ohms; amplification factor, 65; 
transconductance, 275 µmhos. Diode is located at negative end of filament. 

C.2 GI 

p 

F+ F-
C.3 

8 
NC t-..C 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass octal type used as combined detector, 

amplifier, and ave tube in battery-operated re
ceivers. Outline 36, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Type 1H6-G is similar elec
trically to type 1B5/25S. Type 1H6-G is a 
DISCONTINUED type listed for reference only. 

POWER PENTODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 42, OUT
LINES SECTION. Tube requires octal soeket. 
filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class A, amplifier: plate and grid
N o.2(screen-grid)volts, 135max;grid-No.l volts, 
-16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 
resistance, 105000 ohms; load resistance, 13500 
ohms; output watts, 0.45. This is a DISCON
TINUED type listed for relerence only. 

HIGH-MU TWIN POWER TRIODE 
Glass octal types used in output stage of 

battery-operated receivers. Type 1J6-G, Out• 
line 36; type lJ6-GT, Outline 26, OUTLINES 
SECTION.· Tubes require octal socket. Fila
ment volts (de), 2.0; amperes, 0.24. Typical 
operation e.scl81!!! B power amplifier: plate volts, 
135 ma;,,; peak plate ma. per plate, 50 max; 
grid volts, O; zero-signal plate ma. per plate, 
5; effective plate-to-plate load resistance, 10000 

1H6-G 

lJS-G 

1J6-G 
1J6-GT 

ohms; average input watts, 0.17; output watts, 2.1. These are DISCONTINUED 
reference only. 

types listed for 

PENT AGRID CONVERTER 
Miniature type used in low-drain battery

operated receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature seven-con-

1 
L
6 tact socket and may be mounted in any posi-

tion. Filament volts (de), 1.4; amperes, 0.05. 
Typical operation as converter: plate and grid• 
No.2 volts, 90 (110 max): grids-No.3-and-No.5 
supply volts, 110 max; grids-No.3-and-No.5 
volts, 45 (65 max); grid-No.4 volts., 6; grid-No.l 

resistor, 0.2 megohm; plate resistance (approx.), 0.65 megohm; plate ma., 0.5; grids-No.3-and-No.5 ma., 
0.6; grid-No.2 ma., 1.2; grid-No.l ma., 0.035; total cathode ma., 2.35 (4 ma:c); COnYersion tran,con
ductance, 300 µmhos. 'l'his type is used principally for renewal purposes. 
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POWER PENTODE 
GlaM lock-in type U•ed in output stage of 

1LA4 
battery-operated receivers. Outline 15, OUT-
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. For p 

electrical characteristics and typical operation, 
refer to glass-octal type 1A5-GT. Type 1LA4 is a 
DISCONTINUED type listed for reference only. BS 

PENTAGRID CONVERTER 
Glass lock-in type used in battery-operated 

receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 

1LA6 
(dcl, 1.4; amperes, 0.05. Typical operation as 
converter is the same as for t.ype 1A7-GT ex-
cept that grid-No.2 volts is 65 mar, total cathode C 

ma. is 4.0 max4 plate resistance is 0.75 megohm, 
and conversion transconductance for a grid .. No.4 
bias of -3 volts is 10 µmhos. This type is used B~ 

principally for renewal purposes. 

POWER PENTODE 
Glass lock-in type used in output stage of 

G2 battery-operated receivers. Outline 15, OUT-

1LB4 LIN ES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes,0.05. For elec• 
trical characteristics, refer to pentode unit of 
glass-octal type 1D8-GT. Type 1LB4 is used 
principally for renewal purposes. 

115 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in battery-operated receivers. Outline 15, OUT- G2 

1LC5 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0,05. Typical 
operation as class A1 amplifier: plate volts, 90 
(110,nax); grid-No.2 /screen-grid) volts, 45 max; NC. 

grid-No.1 volts, O; plate resistance (approx.), 
greater than 1 megohm; transconductance, 775 
µmhos; plate ma., 1.15; grid-No.2 ma., 0.3. This 
type is used principally for renewal purposes. 

PENTAGRID CONVERTER 
Glass lock-in type used in battery-operated 

receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation as 

1LC6 converter:platevolts,90 (110 max); grids-Ko.3-
and-No.5 volts, 35 (45 max); grid-No.2 volts, 45; 
grid-N o.1 volts, O; plate resistance, 0.65 meg• 
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma., 
0. 70; grid-N o.2 ma., 1.4; total cathode ma., 
2.9; conversion transconductance (zero bias), 
275 µmhos. This type is used principally lor !IS 
renewal purpo-ses+ 

DIODE-SHARP-CUTOFF 
PENTODE Po NC 

Glass lock-in type used as combined detec• 

1LD5 
tor and af voltage amplifier in battery-operated 
receivero. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0,05. Characteristics ol pen• NC 
tode unit: plate volts, 90 (110 max); grid-No.2 
volt.~, 45; grid-No.1 volts, O; plate ma., 0.6; 
grid-No.2 ma., 0.1; plate resistance, 0.75 meg• BS 
ohm; transconductance, 575 µmhos. This type 
is used principal1y for renewal purposes~ 
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MEDIUM-MU TRIODE 

Glass lock-in type used as detector or volt-
age amplifier in battery-operated reeeivers. Out
line 15, OUTLINES SECTION. Tube requires 
lock-in socket. Filament volts (de), 1.4; amperes. 
0.05. Typical operation as class A, amplifier: 
plate volts, 90 (110 max); grid volts, -S; plate 
ma., 1.4; plate resistance, 19000 ohms; trans-
conductance, 760 µmhos; amplification factor, 
14.5. This type is used principally for renewal 
purposes. 

REMOTE-CUTOFF PENTODE 
Lock-in type used as rf or if amplifier in 

battery-operated receivers. Outline 15, OUT
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class A, amplifier: plate volts, 90 
(110 max); grid-No.2 volts, 45 (110 max); grid
No.l volts, O; plate resistance (approx.), greater 
than 1 megohm; transeonductance, 800 µmhos; 
plate ma., 1.7; grid-No.2 ma., 0.4. This type is 
used principally for renew'\l purposes. 

DIODE-HIGH-MU TRIODE 
Glass lock-in type used as combined detec

tor and amplifier in battery-operated receivers. 
Outline 15, OUTLINES SECTION. Tube re
quires lock-in socket. Filament volts (de), 1.4; 
amperes, 0.05. For electrical characteristics, re
fer to glass-octal type 1H5-GT. Type 1LH4 is 
used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in battery-operated receivers. Outline 16, OUT
LINES SECTION. Tuberequireslock-insocket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class At amplifier: plate and grid
No.2(sereen-grid) volts, 90 (110 m.ax); grid-No.l 
volts, O; plate ma., 1.6; grid-No.2 ma., 0.35; 
plate resistance (approx.), 1.1 megohms; trans
conductance, 800 µmhos. This type is used 
principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass octal type used as rf or if am

plifier in battery-operated receivers. 
Outline 23, OUTLINES SECTION. 
Tube requires octal socket and may he 
mounted in any position. When used 

1LE3 

1LG5 

1LH4 

1LN5 

1N5-GT 

in ave circuits, the 1N5-GT should he only partially controlled to avoid exces
sive reduction in receiver sensitivity with large signal input. Filament volts (de), 
1.4; amperes, 0.05. Characteristics as class A1 amplifier: plate and grid-No.2 volts, 
90 (110 max); grid-No.1 volts, 0; plate resistance (approx.), 1.5 megohms; trans
conductance, 750 µmhos; plate ma., 1.2; grid-No.2 ma., 0.3. 

DIODE-POWER PENTODE 
"

2
" Ctp Glass octal type used as combined detec-

tor and power output tube in battery-operated 
'? 6 Pp receivers. Maximum over-all length, 4 inches; 

maximum diameter, 1-3/16 inches. Filament 
volts (de), 1.4; amperes, 0.05. Typical operation 

F• 7 ,- of pentode unit as class A, amplifier: plat<! and 
<;sp grid-No.2 (screen-grid) volts, 90 (110 max); 

grid-No.l volts, -4.5; plate ma., 3.1; grid-No.2 
NC NC ma. (zero-signal), 0.6; plate resistance (approx.), 

1N6-G 

0,8 megohm; transconductance, 800 µmhos; load resistance, 25000 ohms; output watts, 0.1. This 
ls a DISCONTINUED type listed for reference only. 
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REMOTE-CUTOFF PENTODE 
Glass octal type used as rf or if amplifier in 

battery-operated receivers. Outline 23, OUT
LINES SECTION. Tube requires oeta\ socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class A1 amplifier: plate volts, 90 
i 110 max); grid-No.2 (screen-grid) volts, 90 (110 
max); grid-No.l volts, O; plate resistance 
(approx.), 0,8 megohm; transconduetance, 760 
,umhos; plate ma., 2.3; grid-No.2 ma., 0.7. This 
is a DISCONTINUED t:,·pe listed for reference 
only. 

BEAM POWER TUBE 
Glass octal type used in the output stage 

of battery-operated receivers. Outline 22, 0 UT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; 0.1. For elec-
trical characteristics and refer to type 
3Q5-GT with 1iarallel arrangement. 
Type 1Q5-GT is a DISCONTINUED type for 
reterence only. 

PENT AGRID CONVERTER 
Miniature type used in light-1 RS weight, portable, compact, battery

operated receivers. Outline 11, OUT
LINES SECTION. Tube requires 
miniature seven-contact socket and Gs 

may be mounted in any position. For general discussion of pentagrid types, see 
Frequency Conversion in ELECTRON TUBE APPLICATIONS SECTION. 

FILAMENT VOLTAGE (DC),., •.• ,, ..•• ,.,,,., ••••••...•.•.••••••• 1,4 voltg 
FILAMENT CURRENT, , •.• , .• , , , .. , , , , .• , • , , •• , , , .•• , • , . , •• , • , • 0.05 ampere 
DIRECT lNTERELECTRODE CAPACITANCES: 

Grid N o.3 to All Other Electrodes fRF Input). , .. , ....... , ... . 7.0 
Plate to All Other Electrodes ( Mixer Outputi , .... , , ... , ...... . 
Grid No.l to All Other Electrodes (Osc. Input) .. , ... , ..... , .. . 

7.5 
3.8 

Grid No.3 to Plate, .. , ... ,,., ..... , ..... , ... ,., ... , .. ,, ... . 0,4 max 
Grid No.3 to Grid No.l. •. ,.,, .... , .....• , ....• , ... ,., ... , .. 0.2 max 
Grid No,1 to Plate .•..•... , ...... , ...•.•..••.•••••......... 0, 1 max 
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OPEFV,TION CHARACTERISTICS 
TYPE IR5 
E~"L4 VOt..TS 

PL 
OF\~•••• 

OLTS:67.S 
M£C.. 

!c1 :(),02 MA. {A£.COMMEND(D MIN.) 
CR!O-N 

osc. 
Fl 
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Technical Data=========-

Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE .........................•...•..........••.••.• 
GR!DS·N0.2-AND-N0.4 (SCREEX-GRTD) VOLTAGE ...••...•.•.••••••• 
Gmos-No.2-A,.,n-No.4 SUPPLY VOLTAGE .....•...........•.••..••. 
Gam-No.3 (CONTROL-GRID) VOLTAGE, Positive Bias Value •.....••.• 
TOTAL ZERO-SIGNAL CATHODE CURRENT .......•.......•.• , , ••••• 

Character1$tics, 
Plate Voltage ............•.•.•.• ,,.......... 45 67,11 90 
Grids•No.2-and-No.4 Voltage,.,.............. 45 67.5 46 
Grid-No.3 Voltage. .. .. .. . . . .. . .. . • .. .. . • . • • 0 0 0 
Grid-No.l Resistor.......................... 0.1 0.1 0.1 
Plate Resistance (Approx.) . . . . . . . • . . • • • • • • . • 0. 6 0. 5 0. 8 
Conversion Transconductance.. . . . . . . • • • . . • • . • 236 280 250 
Grid-No.3 Voltage for conversion trans• 

90 ma,: 
67.6 ma.,, 

90max 
Oma:,; 

6.5 max 

90 
67.5 

0 
0.1 
0.6 
300 

volts 
volts 
volts 
volts 

ma 

volts 
volts 
volts 

megohm 
megohms 

µmhos 

conductance of approx. 5 µmhos............ -9 -14 -9 -14 volts 
Plate Current.......... .. .. . . . . . . . . • • • .. . • . 0. 7 1.4 0.8 1.6 ma 
Grids-No.2-and-)fo.4 Current ...•...•••••••. ,. 1.9 3.2 1.9 3.2 ma 
Grid-No.1 Current........................... 0.15 0.25 0.15 0.26 ma 
Total Cathode Current....................... 2. 75 5 2. 75 5 ma 

NOTE: The transconductance between grid No.1 and grids No.2and No.4 tied to plate (not oscillating) 
is approximately 1400 µmhos under the following conditions: grids N o.l and No.3 at 0 volts; grids N o.2 
and No.4 and plate at 67.5 volts. 

G2p Pp 

Po G1p 
6 

7 
NC r+ 

I 

POWER PENTODE 
Miniature type used in output stage of 

lightweight, compact, portable, battery-oper
ated equipment. Types 1S4 and 384 are identi
cal except for filament arrangement. Outline 11, 
OUTLINES SECTION. Type 184 requires 
miniature seven-contact socket and may be 
mounted in any position. For ratings, typical 
operation, and curves, refer to type 384 with 
parallel filament arrangement. Filament volts 
(de), 1.4; amperes, 0.1. This type is used prin
cipally for renewal purposes. 

DIODE
SHARP-CUTOFF PENTODE 

Miniature type used in light
weight, compact, portable, battery-op
erated receivers as combined detector 

G3p and af voltage amplifier. Outline 11, 

1S4 

1S5 

OUTLINES SECTION. Filament volts (de), 1.4; amperes, 0.05. Tube requires 
miniature seven-contact socket and may be mounted in any position. For elec
trical characteristics, curves, and application, refer to type 1 U6. 

NC 

REMOTE-CUTOFF PENTODE 
Miniature type used in light

weight, compact, portable, battery-op
erated receivers as rf or if amplifier. 
Because of internal shielding feature, 
an external bulb shield is not needed, 

1T4 

but socket shielding is essential if minimum grid-No.1-to-plate capacitance is to be 
obtained. Outline 11, OUTLINES SECTION. Tube requires miniature seven-con
tact socket and may be mounted in any position. 

FILAMENT VOLTAGE (DC).•,,• •. ••• ... ,,.•.,•,.• ••••••• , .. ,• •••• 
FILAMENT CURRENT ..•..••••.••.....•.••••••••••••.•.••••••••• 
DIRECT lNTERELECTRODE CAPACITANCES:* 

Grid No.1 to Plate....... . ............................. . 
Grid No.t to Filament, Grid No.2, Grid No.3, and Internal Shield 
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield ...• 

• With close-fitting shield connected to negative filament terminal. 
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1.4 volts 
0.05 ampere 

0.01 max pµf 
S.6 µµf 
7.5 1-1µf 
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Maximum Ratings, CLASS A, AMPLIFIER 
PLATE VOLTAGE ..••••••• ,,,, •• ,,. ••••••• ,, •• ,, •• , ... , ........ . 
GRID-No.2 (SCREEN-GRID) VOLTAGE •• , ••••• ,, •• ,, •.••••••••••••• 
GR!D-N0.2 SUPPLY VOLTAGE .•••...•..•••••• , ••••••••• , •• , •.•• ,, 
GRID-No.l (CONTROL-GRID) VOLTAGE, Positive Bias Value •••••••••• 
TOTAL CATHODE CURRENT .••.••••••• , •• , •••••••••••.•• , ••••• , •• 

Characteristics: 
Plate Voltage .................. , ........... . 
Grid-No.2 Voltage ..• , ...................... . 
Grid-No.1 Voltage .......................... . 
Plate Resistance (Approx.) ...••..•••••..••.•• 
Transconductance ...... , .••......•....•...•• 
Grid-No.l Voltage for transconductance of 10 

µmhos .................•.•...•..••.•.•.• 
Plate Current ..................... , ..•.••.•• 
Grid-No.2 Current ..•....•.•..•...••.•• , .•..• 

45 
45 

0 
0.35 

700 

-10 
1. 7 
0. 7 

67.5 
67.5 

0 
0.25 

875 

-16 
3.4 
1.5 

90 
45 
0 

0.8 
750 

-10 
1.8 

0,65 

AVERAGE PLATE CHARACTERISTICS 
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BEAM POWER TUBE 
Glass octal type used in output stage 0£ 

battery-operated reeeivers. Outline 22, OUT

1T5-GT 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class A 1 amplifier: plate and grid
No.2 volts, 90 (110 max); grid-No.1 volts, -6; 
peak af grid-No.I volts, 6; plate ma .. 6.5; grid
No.2 ma. (zero-signal), 0.8; grid-No.2 ma. 
(maximum signal), L5; p]ate resistance, 0.25 

I 

90mcu: volts 
67.6 maz volta 

90 maz volts 
0 ma:i: volts 

6.5mo:i: ma 

90 volts 
67.5 volts 

0 volts 
0.5 megohm 
900 ,.mhos 

-16 volte 
3.5 ma 
1.4 ma 

C2 G1 

p 

f+ f".., 
G3 

& 
NC NC 

megohm; transconductance, 1150 ,imhos; load resistance, 14000 ohms; total harmonic distortion, 7.5 
per cent; output watts, 0.17. This is a DISCONTINUED type listed for reference only, 

DIODE-SHARP-CUTOFF PENTODE 
Subminiature type used as combined de

tiector and audio amplifier in small, compact, 
battery-operated receivers for the standard AM 

1 T6 broadcast band. Outline 8, OUTLINES SEC
TION. Tube requires subminiature eight-con
tact socket. Filament volts (de), 1.25; amperes, 
0.04. Filament voltage should never e~ceed 1.6 
volts. Typical operation of pentode unit as class Pp 
A, amplifier: plate and grid-N o.2 volts, 67 .5 max; 

gdd-No.1 volts, O; plate resistance (approx.), 0.4 megohm; transconductance, 600 µmhos; plate rna., 1.6; 
grid-No.2 ma., 0,4; total cathode ma., 2.0 max. Maximum diode plate ma., 0.25. This is a DISCON
TINUED type listed for reference only. 
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SHARP-CUTOFF PENTODE 
Miniature type used as rf or if 

amplifier in stages not controlled by 
ave in lightweight, compact, portable, 
battery-operated equipment. Outline 

,s 11, OUTLIKES SECTION. Tube re-

1U4 

quires miniature seven-contact socket and may be mounted in any position. Because 
the grid No.2 can be operated at the same voltage as the plate, a voltage-dropping 
resistor is not needed. For typical operation as a resistance-coupled amplifier, refer 
to Chart 2, RESISTANCE-COUPLED AMPLIFIER SECTION. 
FILAMENT VOLTAGE (00),., •..... ,.,, , , .. , •••... , , , ••• , •....•••••••• , . 
FILAMENT Ct!RRENT .••••.........••• , .•••••.•.•• , ••••••• , •...•••• , , ••. 
DIRECT lNTERELECTRODE CAPACITANCES:• 

Grid No.1 to Plate ....•.....................................•.•••• 
Grid No.I to Filament, Grid No.2, Grid No.3, and Internal Shield ...•••.• 
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield .•.•••••.••• 

* External shield connected to negative filament terminal. 

Maximum Ratings, CLASS A, AMPURER 
PLATE Vot.TAGE,. . ............................ . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ...•.•....... 
GRID•N0.1 (CONTROL-GRID) VOLTAGE! 

Negative bias value ..................... , . . . . . . . . ... , .......... , •. 
Positive bias value . . . . . . . . . . . . , .. , ...•..................• , . , .••• *. 

TOTAL CATHODE CURREN'!' ..•.• , ................. , , , ••• , ............. , .. 

Characteristics: 
Plate Voltage ......... , .. , ....... , .............. , , ................. , .• 
Grid-No.2 Voltage ................................ , ................... . 
Grid-No.1 Voltage .........•...••.........•...•..........••..• , ...•••.• 
Plate Resu.tance (Approx.) .. , ........•....•......••......••..•.....•••• 
Transconductanee .. , ... , , . . . . . . . . . . . . . . . . . , , ....................•••• 
Grid-No.1 Voltage for transconductance of 10 µmhos ........• , ............ , 
Plate Current. . . . . . . . . . . ..........•.. , , ..............•..........•.••• 
Grid-)fo.2 Current ••.•• , . . . . . • . . . . . • . , . . . . . • . . . . . . . .............. , .•• 

1.6 

AVE.RAGE PLAT£CHARACTERISTICS 
PENTODE CONNECTION 

I TY~E IU4 
£.,-:l,4VOLTS DC 

1.4 
0.05 

0.01 ma:c 
3.6 
7.5 

llOmao, 
llOmao, 

-30 max 
Oma,, 
6 ma:c 

90 
90 

0 
1.0 
900 
-4 

1.6 
0.5 

1.4 V I GA:!tH,it2V0LTS=90 

if! I I I I ,, : 
U' ' -o.~ .., I 

1,0 'Y I i I 

I I i 
! -1.0 i 

0,4 

0,2 

l,r i 
l 

I 
~ 1.5 

: / - i 
I -2,0 

/ 
..-

i Gl\10•~11 VOLTS Ee.I: -2,5 

'/ I -3.0 

40 80 120 160 200 
.PLAT£ VOLTS 

! 

92Ct..t-6669T 

DIODE-SHARP-CUTOFF 
PENTODE 

volts 
ampere 

µµf 

µµI 

1.1µ! 

volts 
volts 

volte 
volts 

ma 

volts 
volts 
volts 

megohm 
µmhos 

volts 
ma 
ma 

Miniature type used in light
weight, compact, portable, battery-op
erated receivers as combined detector 
and af voltage amplifier. The 1 U5 is 
similar to the 1S5 but utilize,: an im-

1U5 
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proved structure which greatly reduces any tendency toward microphonic effects. 
In addition, the diode unit is effectively shielded from the pentode unit to prevent 
"play-through." Outline 11, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation 
as a resistance-coupled amplifier, refer to Chart 1, RESISTANCE-COUPLED 
AMPLIFIER SECTION. 

FILAMENT VOLTAGE (DC) •••• •., ,. , ,. • •., ••••••••••••• ,, •••• •.,, 
FILAMENT CURRENT •••••• , ................... ,. , ,. • ,. • ., • • ,. , , 

Maximum Ratings: PENTODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE •••• ,., .. ,, ••. ,,,., ••••• ,,,,,, •• , •• ,, ••••• ,, ••• 
GRm-No.2 (SCREEN-GRID) VOLTAGE .••••••• ,.,, ••••••••••••..•.. 
GRID-NO.l (CONTROL-GRID) VOLTAGE: 

Negative bias value ................. , • , • ,. • , ......... , .• , .. 
Positive bias value , ...•... , .••..•.• , .•• , ••• , • , • , •• , •••• , . , . 

TOTAL CATHODE CURRENT ....•••• , •••• , •• ,, •• , •••• ,.,,,,,.,,, •• 

Characterislics, 
Plate Voltage ............. , .................................. . 
Grid-No.2 Voltage .... , ...................... ,.,. ........ , ••... 
Grid-No.l Voltage 
Plate Resistance., .• , •.•..•..••••.••.•••••• 4 •• "' •••• ~ •• ., •••••••• 

Transconductance, . , , ..... , ...........•........... ~ ...•. , .. , 
Grid-No.l Voltage for plate current of lOµa.,., ••••••••••••••••.• 
Plate Current .......•• ,,,,,.,,.,,,, .•. ,,,,.,.,,,., •. ,.,,,,., .. 
Grid-No.2 Current,., •.. ,, •••.• ,, ...•.. ,, .... , ... , .• , •..... ,.,. 

Maximum Rating: DIODE UNIT 
PLATE CURRENT •• , •• , ....... ,. ... , .... ., ••••• ,., •. , .. , .••...• 

1.4 volts 
0,05 ampere 

90 max volts 
90 max volts 

-50 max volts 
0 max volts 
8 max ma 

67, 6 volts 
67.5 volts 

0 volts 
0.6 megohm 
625 µmhos 
-5 volts 

1.6 ma 
0.4 ma 

0.25 ma.-r ma 

Diode unit is located at negative end of filament and is independent of tile p,•ntn<le except for the 
common :filament. 

AVERAGE PLATE CHARACTERISTICS 

2_s,~-~-,-~---.-...--.,.--,.:"..:<:.:;N:.:,1;:-00;;,;£a..;:U.;.;Nc:,11'-,-----,--,-----,,---,---,-7 
TYPE IU5 
€:f i.4V0LTSOC 
GRlt>•Nt2 VOL1S ::.67.!lo 

20 

1-v 

40 60 eo ,oo 
PLATE VOLTS 

HALF-WA VE VACUUM RECTIFIER 
Glass type used in ac/dc or automobile 

receivers. Outline 84 or 35, OUTLINES SEC
TION. Tube requires four-contact socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Maxi
mum ratings as half-wave rectifier: peak inverse 
plate volts, 1000; peak plate ma., 270; peak 
heater-cathode volts, 500; de output ma., 45. 
Tbis type is used principally for renewal pur
poses. 
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HALF-WAVE VACUUM RECTIFIER 

Miniature type used in high-volt- lV
2 age, low-current applications such as 

the rectifier in high-voltage, pulse-op-
erated voltage-doublingpowersupplies 
for kinescopes. The very low power 

required by trie filament permits the use of a rectifier transformer having small 
size and light weight. For curve of average plate characteristics, see page 67. 

FILAMENT VOLTAGE {AC) •••••••••.•••••• , ••••••••..••.•.••••.•••• , • , • 0,625 
1-'ILAMENT CURRENT, ••••.••. , ....• , .• , ••.•.••.••••.•.• , •••••••••••• ,.. 0.3 
DIRECT INTERELECTRODE CAPACITANCE: 

Plate to Filament (Approx.) ...... , . . . . . . .. . .. . . . . . . • . .. . .. . • • • • • .. • • 0. 8 

PUtSED-RECTIFIER SERVICE 

Mo,dmum Ratings: 
For operation in a 5:/!5-line, 30-fra,ne system 

DC INVERSE PLATE VOLTAGE, . . ....... ' ................... . 
PEAK INVERSE PLATE VOLTAGE (Absolute 11-!aximum)., . , , .. , ....••••••••• 
PEAK PLATE CURRENT,, ••••... ,.,,., •• , •• ,,,., •••••••.••••••••• ,,,,,,, 
AVERAGE PLATE CURRENT, ....... ' .. ''.' ..... ' ........................ . 
• Under no circumstances should this absolute value be exceeded. 

INST ALLA Tl ON AND APPLICATION 

6600 max 
8250• max 

10 raax 
0.5 max 

volt 
ampere 

volts 
volts 

ma 
ma 

Type 1 V2 requires a miniature nine-contact socket and may be mounted in any 
position. The socket should be made of material having low leakage and should 
have adequate insulation between its filament and plate terminals to withstand 
the maximum peak inverse plate voltage. To provide the required insulation in 
miniature nine-contact sockets designed with a cylindrical center shield, it is necessary 
to remove the center shield. In addition, it is recommended that the socket clips 
for pins 1, 6, and 7 be removed to reduce the possibility of arc-over and minimize 
leakage. Outline 14, OUTLINES SECTION. 

The filament is of the coated type and is designed for operation at 0.625 volt. 
The filament windings on the pulse transformer should be adjusted to provide the 
rated voltage under average line-voltage conditions. When the filament voltage is 
measured, it is recommended that an rms voltmeter of the thermal type be used. 
The meter and its leads must be insulated to withstand 15000 volts and the stray 
capacitances to ground should be minimized. 

The high voltages at which the 1 V2 is operated are Yery dangerous. Great care 
should be taken to prevent coming in contact with these high voltages. Particular 
care against fatal shock should be taken in measuring the filament voltage in those 
circuits where the filament is not grounded. Precautions must include safeguards 
which definitely eliminate all hazards to personnel. 

HALF-WAVE VACUUM RECTIFIER 
Miniature types used in high-volt

age, low-current applications such as 
the rectifier in a high-voltage, rf-op
erated powersupply, or as the rectifier of 
high-voltage pulses produced in tele

1X2-A 
1X2-B 

vision scanning systems. Outlines 16 and 17, respectively, OUTLINES SECTION. 
Tubes require miniature nine-contact socket and may be mounted in any position. 
Pins 3 and 7 may be used as tie points for filament dropping resistor and high-volt
age filter resistor, or may be connected to the filament. These pins should not be 
connected to low-potential circuits. For other filament and high-voltage considera
tions, refer to type 1B3-GT. For curve of average plate characteristics, see page 67. 
Type 1X2-A is used principally for renewal purposes. 
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FILAMENT VOLTAGE (AC) •••••••• , •• ,.,•,.,,.,, .. .,,., ••• ,.,., ......... . 
FILAMENT CURRENT ...................... , ....... , ••• , • , • •• , , ,. .. , , ••• 
DJRF.CT INTERELECTRODE CAPACITANCE: 

Plate to Filament (Approx.) .....•...•............ , , ••• , •••••• , ..•..• 

PULSED-RECTIFIER SERVICE 

Ma><imum Ratings: 
For operation in a 525-line, 30-frame eyslem 

1X:il-A 

PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)0 
•••••••• 

PEAK PLATE GURRENT ........ , . , ......... , • , ., .... , , • , • 
AVERAGE PLATE CURRENT .•. , •• , ... ,,.,,. ......... ,••,,., 

Typical Operation, 
Peak Plate Supply Voltage: 

Positive pulse value ................... , ...... , ......• 
Negative pulse value ................................ . 

DC Output Voltage (Approx.) ...••...........•.•..••.••.• 
DC Output Current (Approx.). . . . . . .... , , .....•.. , ...•.. 

20000• max 
45 max 

0. 5 max 

14000 
-3500 
14000 

175 

1.26 
0.2 

1.0 

tX2-B 

volts 
ampere 

µµf 

22000■ max volts 
45 max ma 

0,5 max ma 

18000 
-2000 
180(!0 

100 

volts 
volts 
volts 

µa 
•Thede component must not exceed 16000 volts for 1X2-A, 18000 volts for 1X2-B. 
■ Under no circumstances should this absolute value be exceeded. 

2A3 
POWER TRIODE 

Glass type used in output stage of ra
dio receivers and amplifiers. As a class 
A1 power amplifier, the 2A3 is usable 
either singly or in push-pull combi
nation. 

FtLAME>:T VOLTAGE (AC/DC).,,• •••••••• ,., ..... ,,.,,,, ... ,,,.,, 
FtLAME"T CURRENT •••••.•••.••••••••••••••••••••••••••••••••• 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Grid to Plate ..... , , ...• , . , .•. , , •• , ......................•. 
Grid to Filament. . . . . . .. .. ............................... . 
Plate to Filament,,.,, •••••• , •••••.. , .........•.........•.• 

Maximum Ratings: CLASS A, AMPLIFIER 

PLATE VOLTAGE, .. ,., ••• ••• ........... ,,..,., ................ . 
PLATE DlSSIPATION' •• ,., .. , ...... , •,, ... ,, • ••••• ,.,,.,,, .... ,., 

Typical Operation: 
Plate Voltage ................................................ . 
Grid Voltage"# ............... , .............................. . 
Plate Current .......................•••.••••..••••..••••.. , •.• 
Amplification l<'actor ......................................... .. 
Pia te Resistance .......................•..........••.....•..... 
Transconductance ............................ , .• , .... , , , , .. , •. 
Load Resistance .......•......•..•.••.•..•....•..... , •......... 
Second Harmonic Distortion ........................ , .......... . 
Power Output.. .. . , ... , , .... , • , ....................... , .... .. 

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 
PLATE VOLTAGE ........ , .. ,, •• , ..... , .... ,,,,,.,.,,.,.,.,,.,,, 
PLATE DISSIPATION. , , •• , , , , • , , , •• , , , , , , , , , , , •• , •• , • , ••• •, •••• , 

Typical Operation (Va!ue.s Are For Two Tubes): Fixed Bia, 
Plate Su Voltage ..•..... , •••• , , •.• , ••.• , .•...•.•••...• , .• , 300 
Grid Vol .......................... , ................... , -62 
Cathode- as Resistor ............. , ... , ..................... .. 
Peak AF Grid-to-Grid Voltage ....•.•.•••••.••.•••..• , •• , • . • . . • • 124 
Zero-Signal Plate Current .•............. , • , .••••.•••..•.• , . , . , . 80 
Maximum-Signal Plate Current ...............• , . . • . . • . . . . . • . . . • 147 
Effective Load Resistance (Plate-to-plate) •••••• , ..•. , .• , ••••.... 3000 
Total Harmonie Distortion ............................ ,........ 2. 5 
Power Output................................................. 15 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

~G 

~ r r 

2.6 volts 
2.5 amperes 

16.5 µµf 
7.a µµ( 
5.0 µµ( 

300 max volts 
15ma:i: watts 

250 volts 
-41> volts 

60 ma 
4.2 
800 ohms 

5250 i,mhos 
2500 ohms 

6 per cent 
8.6 watts 

300 maz volts 
15 max watts 

Cathode Bias 
300 volts 

volts 
780 ohms 
156 volts 
80 ma 

100 ma 
5000 ohms 
6.0 per cent 
10 watts 

For fixed-bias operation..................................... 0.05 ma:t megohm 
For calhode-bias operation. • • • • • . • • • . • . . • . . . . . . . • • • • • .. .. • • • 0. 5 max megohm 

• Grid voltage referred to mid-point of ac-operated filament. 
# When a single 2A3 is operated cathode-biased, the cathode-biasing resistor value should be 750 ohms 
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INSTALLATION AND APPLICATION 

Type 2A3 requires a four-contact socket and may be mounted in any position 
Outline 51, OUTLINES SECTION. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. 

The values recommended for push-pull operation are different from the con
ventional ones usually given on the basis of characteristics for a single tube. The 
values shown for Push-Pull Class AB, operation cover operation with fixed bias 
and with cathode bias, and have been determined on the basis of no grid current 
flow during 'the most positive swing of the input signal and of cancellation of 
second-harmonic distortion by virtue of the push-pull circuit. The cathode resistor 
should preferably be shunted by a suitable filter network to minimize grid-bias 
variations produced by current surges in the cathode resistor. 

When 2A3's are operated in push-pull, it is desirable to provide means for 
adjusting the bias on each tube independently. This requirement is a result of the 
very high transconductance of these tubes (5250 micromhos). This very high value 
makes the 2A3 somewhat critical as to grid-bias voltage, since a very small bias
voltage change produces a very large change in plate current. It is obvious, there
fore, that the difference in plate current between two tubes may be sufficient to 
unbalance the system seriously. To avoid this possibility, simple methods of inde
pendent cathode-bias adjustment may be used, such as (1) input transformer with 
two independent secondary windings, or (2) filament transformer with two inde
pendent filament windings. With either of these methods, each tube can be biased 
separately so as to obtain circuit balance. 

AVERAGE PLATE CHARACTERISTICS 
250 

TYPE 2A3 
/ ! I Ef=2.'!;VOL1SDC 

aoo 
I :?,/ !! I 

,); I' 

qi I fl i1 

.ii I I;' 
I I I l/ 0 

'?I : 

i ~ I I I Ir I 
I I ~ l ',;J I ~ 

I I I r ~ I /~ f J 21 
I J I i/' v ...... V £ ;,~ V ,o I J I 

I/ V~ v./ 1/ V: ~ ~ ~ /2 
0 100 200 a,y 4 •• .,. ... 

POWER PENTODE 
Gla81! type used in output stage of ac-oper• 

ated receivers. Outline 43, OUTLINES SEC· 
TION. Tube requires six-contact socket. Except 
for its heater rating (2.5 volts ae/dc; 1.75 
amperes), the 2A5 has electrical characteristics 
identical with type 6F6. Type 2A5 is a DIS· 
CONTINUED type listed for reference only, 

TWIN DIODE-HIGH-MU TRIODE 
Glass type used in ae-operated receiver• 

chiefly as a combined detector, amplifier, and 
ave tube. Outline 40, OUTLINES SECTION. 
Tube requires six•contact socket. Except for its 
heater rating (2.6 volts ac/dc; 0.8 ampere), 
and within its 260..volt maximum plate rating, 
the 2A6 has electrical characteristics identical 
with type 6SQ7. Type 2A6 is a DISCONTIN· 
UED type listed for re[erenee only. 
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2A7 

RCA Receiving Tube Mamud 

PENTAGRID CONVERTER 
Glass type used in ac-operated receivers. 

Outline 40, OUTLINES SECTION. Tube re• 
quires small seven-contact (0. 75-incli, pin-circle 
diameter) socket. Except for its beater rating 
(2.5 volts ac/dc; 0.8 ampere) and its interelec· 
trode capacitances, the 2A 7 has electrical charac• 
teristics identical with type 6A8. Complete 
shielding of this tuhe is generally necessary. 
Type 2A7 is a DISCONTINUED type listed 
for reference only. 

Miniature type used as local oscil- H c 2Af 4-A la tor in uhf television receivers employ-

MEDIUM-MU TRIODE .K 
ing series-connected heater strings. c P 

Outline 9, OUTLINES SECTION. 
Heater volts (ac/dc), 2.35; amperes, P ' 

0.6; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6AF4-A. 

2B7 

TWIN DIODE-
REMOTE-CUTOFF PENTODE 

Glass type used as combined detector, ave 
tube, and amplifier. Outline 40, OUTLINES 
SECTION. Tube requires small seven-contact 
{0.76-ineh, pin-circle diameter} socket. Except 
for its heater rating (2.5 volts ac/ de; 0.8 ampere) 
and its interelectrode capacitances, the 2B7 
has electrieal characteristics identical with type 
6B8-G. Type 2B7 is a DISCONTINUED type 
listed for reference only. 

H 

MEDIUM-MU TRIODE 
Miniature type used as rf ampli-28 N 4 tier in grid-drive circuits of vhf tele

vision tuners employing series-con
nected heater strings. Outline 11, 
OUTLINES SECTION. Heater volts K 

(ac/dc), 2.3; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
rating, this type is identical with miniature type 6BN4. 

SHARP-CUTOFF TETRODE {/$HP 
H C.z. 

Miniature type used as rf amplifier " 
in vhf tuners of television receivers 
employing series-connected heater ~ '~ 
strings. Outline 11, OUTLINES SEC-
TION. Heater volts (ac/dc), 2.4; am- c.,

1 

2CY5 

peres, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this t;\-pe 
is identical with miniature type 6CY5. 

2E5 

ELECTRON-RAY TUBE 
Glass type used to indicate visually by 

means of a tluore•cent target the effects of a 
change in a controlling voltage. It is used as a 
convenient means of indicating accurate radio 
receiver tuning. Outline 34 or 35, OUTLINES 
SECTION. Tube requires six-contact socket. 
Except for its heater rating (2.5 volts ae/de: 0.8 
ampere), the 2E1i has electrical characteristics 
identical with type 6E5. Type 2ES is a DIS
CONTINUED type listed for reference only. 
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Technical Data ========== 

HALF-WA VE VACUUM RECTIFIER 
Miniature type used as rectifier of 

high-voltage pulses produced in the 3A2 
scanning systems of color television 
receivers. Outline 16, OUTLINES 

,s ,s SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curve of average 
plate characteristics, see page 67. For high-voltage considerations, see type 1 B3-GT. 

HEATER VOLTAGE (AC). , , , .• , , , , . , , , . , , . , .• , .•... , , . , , 
HEATER CURRE'1T,, •..• ,., ...•........•.•...••.......•.....• , · 
DntECT INTERELECTRODE CAPACJTANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shit>ld ...... . 

PULSED-RECTIFIER SERVICE 
Maximum Ratings, For operation in a 525-line, /JO-frame system 

PEAK INVERSE PLATE VOLTAGE. . • . . . . . . •.••.••. , • , , , .. 
PEAK PLATE CURRENT, •.•..•........•... , .•.. , , • , •.•..••........ 
AVERAGE PLATE CURRENT.......... . ..•••.••.•••..•... , , . , 

P IC 
; 

IC 

HK 
H 1S 

8 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as rectifier 

of high-voltage pulses produced in the 
scanning systems of color television 
receivers. Outline 82, OUTLINES 

,c 1c SECTION. Tube requires octal socket 

3.15 volts 
0.22 ampere 

1.0 i,µf 

18000 max volts 
80 max ma 

1. 5 max ma 

3A3 

and may be mounted in any position. For curve of average plate characteristics, 
see page 67. For high-voltage considerations, see type 1B8-GT. 

HEATER VOLTAGE (AC). , • , •••• , •••••• , • , , • , . , •• , .•.•••••.•.•••••• , , 
HEATER CURRENT .....• , , , • . • • • • • • ..••••.•••••• , •••• , ...••.•••.• 
DIREcT lNTERELECTRODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield .....••............• , 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For operation in a 525-li"", /JO-frame Bl/Blem 

PEAK }!,,'VERSE PLATE VOLTAGE ..... ,, •. , .. ,,,,,.,,,,., ••.•..•...•• 
PEAK PLATE CURRENT ....•........••••• ' ••.••••••••.•.••......•.•• 
AVERAGE PLATE CURRENT ...•.....••• , .• , ••••••••••••...• ,, .•• , •••• 

DIODE-TRIODE-PENTODE 

3.111 volts 
0.22 ampere 

1.6 µµ! 

30000 max volts 
80 max ma 

1. 5 max ma 

Glass octal type used as combined detector, 
al amplifier, and rf amplifier in battery-operated 
receivers. Maximum over-all length, 3-7/16 
inches; maximum diamet,.r, 1-5/16 inches. Fila- 3A8-GJ 
ment volts, 1.4 (parallel), 2.8 (series); amperes, 
0,1 (parallel), 0.05 (series). Typical operation as 
class A, amplifier: triode unit-platevolta,90 (110 
1nax); grid volts. O; amplification factor, 65; 
plate resistance, 0.2 megohm; transconductance, 

325 µmhos; plate ma., 0.2; pentode unit-plate and grid-No.2 volts, 90 (110 max); grid-No.l volts, 0; 
plate resistance, 0.8 megohm; transconductance, 750 µmhos; plate ma., L5; grid-No.2 ma., 0.5. This is a 
DISCONTINl:'ED type listed for reference only. 

MEDIUM-MU TRIODE 

Miniature type used as local os-
cillator in uhf television receivers cov- 3Af4-A 
ering the frequency range of 4 70 to 890 
megacycles per second and employing 
series-connected heater strings. Out-

line 9, OUTLINES SECTION. Heater volts (acjdc), 3.15; amperes, 0.45; warm-up 
time (average), 11 seconds. Except for heater rating, this type is identical with 
miniature type 6AF4-A. 
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TWIN DIODE ~H KD
2 

Miniature type having high-per- H '
5 

veance used as detector in television 
receivers employing series-connected Poz 7 Po, 
heater strings. Outline 9, OUTLINES 
SECTION. Heater volts (ac/dc), 3.15; "~• 

3AL5 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this 
type is identical with miniature type 6AL5. 

H*H p 67 Gz Miniature type used as rf ampli-
fier in television receivers employing 
series-connected heater strings. Out- c:. 3 " 

line 11, OUTLINES SECTION. ,s , 
Heater volts (ac/dc), 3.15; amperes, c:., 

SHARP-CUTOFF PENTODE 

3AU6 

0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 max. When 
the heater is positive with respect to the cathode, the de component of the heater
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
rating~, this type is identical with miniature type 6AU6. 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as combined 3A V 6 detector, amplifier, and ave tube in 

television receivers employing series
connected heater strings. Outline 11, 
OUTLINES SECTION. Heater volts 

(ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater
cathode volts, 200 max. When the heater is positive with respect to the cathode, the 
de component of the heater-cathode voltage must not exceed 100 volts. Except for 
heater and heater-cathode ratings, this type is identical with miniature type 6A V6. 

HALF-WAVE VACUUM RECTIFIER 

3 2 
Glass octal type used as rectifier B of high-voltage pulses produced in the 

scanning systems of television receivers. 
Outline 47, OUTLINES SECTION. 
Tube requires octal socket and may be 

mounted in any position. For curve of average plate characteristics, see page 67. 
For high-voltage considerations, see type 1B3-GT. 
HEATER VOl,TAGE (AC/DC)., •........•..• , ... ,, .••.••. , .. 3.15 volts 
HEATER CURRENT .... ,.,,, , ... , , , .•. , •• , •. , , • , ..• , , • , 
DIRECT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield. , ..... 

0.22 ampere 

1.8 µµI 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For operation in a 525-line, SO-frame system 
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum) .... , ........ , ... ,, .. 
PEAK PLATE CURRENT •• , .• ,,., .. ,, , , , , , . , , , , .. , •. 

35000f ""'-' volts 
80 max ma 

AVERAGE PLATE CURRENT, .... ,.... , , . , , ...... , .. , , .... , 1.1 m-ax ma 
tUnder no circumstances should this ab,olute value be exceeded. 

SHARP-CUTOFF PENTODE 
H p 

Miniature type used as rf or if am- H G2 

plifier in television receivers employing 
series-connected heater strings. Out- ~3 ~3 

line 11, OUTLINES SECTION. 1s is 

3BC5 

Heater volts (ac/dc), 3.15; amperes, G1 

0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 max. When 
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the heater is positive with respect to the cathode, the de component of the heater
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, this type is identical with miniature type 6BC5. 

H C.2 

H G3 
BEAM TUBE 

Miniature type used as combined 
limiter, discriminator, and af voltage 

c.1 P amplifier in intercarrier television and 
FM receivers employing series-con-

li; nected heater strings. Outline 13, 

3BN6 

OUTLINES SECTION. Heater volts (ac 'de), 3.15; amperes, 0.6; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the de component of the heater-cathode vol
tage must not exceed 100 volts. Except for heater and heater-cathode ratings, this 
type is identical with miniature type 6BN6. 

H 
s SHARP-CUTOFF TWIN PENTODE 

Miniature type used as combined 
sync separator, sync clipper, and age 3BU8 
amplifier tube in television receivers 
employing series-connected heater 

K G3p1 strings. Outline 14, OUTLINES SEC-
TION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 sec
onds. Except for heater rating, this type is identical with miniature type 6BU8. 

PENT AGRID AMPLIFIER 
Miniature type used as gated am-

plifier in television receivers employing 3 BY6 
series-connected heater strings. Out-
line 11, OUTLINES SECTION. 
Heater volts (ac/dc), 3.15; amperes, 

0.6; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6BY6. 

H p 

SEMIREMOTE-CUTOFF PENTODE 
H c.2 Miniature type used in gain-con-

trolled video if stages of television re- 3BZ6 
K c3 ceivers employing series-connected 

15 heater strings. Outline 11, OUTLINES 
c., SECTION. Heater volts (ac Ide), 3.15; 

amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts when 
heater is negative with respect to cathode, 300 max (the de component must not 
exceed 200 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature type 6BZ6. 

H 5 p SHARP-CUTOFF PENTODE 

H c2 Miniature type used as rf or if am-
plifier in television receivers employing 3CB6 

" 1 c.
3 

series-connected heater strings. Out-
,s line 11, OUTLINES SECTION. 

c., Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 max; heater positive with respect to cathode, 200 max 
(the de component must not exceed 100 volts). Except for heater and heater
cathode ratings, this type is identical with miniature type 6CB6 . 
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SHARP-CUTOFF PENTODE ~s p 

Miniature type used as rf or if am- H Gz 

plifier in television receivers employing 
series-connected heater strings. Out- K 7 c

3 
line 11, OUTLINES SECTION. ,s 
Heater volts (ac/dc), 3.15; amperes, c,' 

3CF6 

0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 max; heater positive with respect to cathode, 200 max 
(the de component must not exceed 100 volts). Except for heater and heater
cathode ratings, this type is identical with miniature type 6CF6. 

H p 

PENT AGRID AMPLIFIER 
Miniature type used as gated am- H g! 3 CS6 plifier in television receivers employing 

~eries-connected heater strings. Out- K c3 

line 11, OUTLINES SECTION. c , 
Heater volts (ac/dc), 3.15; amperes, G, 

0.6; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6CS6. 

SHARP-CUTOFF PENTODE ~p 

Miniature type used as FM de- H G
2 

tector in television receivers employing 
series-connected heater strings. Out- K c3 

linel 1,0UTLINES SECTION .Heater 1s 
volts (ac/dc), 3.15; amperes, 0.6; G,' 

3DT6 

warm-up time (average), 11 seconds. Except for heater rating, this type is identical 
with miniature type 6DT6. 

3LF4 

BEAM POWER TUBE 
Glass lock-in type used in output stage of 

ac/dc/battery portable receiver,. Outline 15, 
OUTLI:NES SECTION. Tube requires lock-in 
socket. Filament volts (de), 1.4 (parallel), 2.8 
(series); amperes, 0.1 (parallel), 0.05 (series) 
l?nr electrical characteristics~ refer to glass-octal 
type 3Q5-GT. Type 3LF4 is used principally 
for renewal purposes. 

POWER PENTODE 
Miniature type used in output 3Q4 stage of lightweight, compact, portable 

battery-operated equipment. Outline 
11, OUTLINES SECTION. Except 
for terminal connections, types 3Q4 

and 3V 4 are identical. Refer to type 3V 4 for ratings, typical operation, and curves. 

3QS-GT 
BEAM POWER TUBE 

Glass octal type used in output 
stage of ac/dc/battery portable re
ceivers. Outline 22, OUTLINES SEC
TION. This type may be supplied with 

G2 GI 
5 

p 

F'+ ; 

NC G3 
pin No.1 omitted. Tube requires octal FM 

socket and may be mounted in any position. For series filament arrangement, fila
ment voltage is applied between pins 2 and 7. For parallel filament arrangement, 
filament voltage is applied between pin 8 and pins 2 and 7 connected together. 
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FILAMENT ARRANGEMENT 

FILAMENT VOLTAGE (DC) ..•• ,, ••.•••.•..• 
FILAMENT CURRENT .................... . 

Seri•• 
2.8 

0.05 

CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .•..••••.•• , •••••••••••• 
GRID-NO. 2 (SCREEN-GRID) VOLTAGE ... 
TOTAL ZElRO-SIGNAL CATHODE CURRENT ••• 

*For each 1.4-volt filament section. 

Typical Operation: 
Plate Voltage ..•.....................•. 
Grid-No. 2 Voltage ................••.... 
Grid-No. 1 Voltage ............•••....... 
Peak AF Grid-No. 1 Voltage ............ . 
Plate Current .......................... . 
Grid-No. 2 Current ( Approx.) .•.......... 
Plate Resistance (Approx.) ............. . 
Transconductance, .. , , . , ............... . 
Load Resistance ....................... . 
Total Harmonie Distortion ...•..... , .... . 
Maximum-Signal Power Output .......... . 

Serie, 
110 max 
110 max 

6* -max 

Series 
90 I 10 
90 110 

-4.5 -6.6 
4. 5 5 1 
8,0 8. 6 
1. 0 1 l 

0.08 0.11 
2000 2000 
8000 8000 
8.5 8 5 
230 330 

Maximum Circuit Values (/<'or maximum rated conditions): 

Grid-No.I-Circuit Re11istance: 

Parallel 
85 90 
85 90 
-5 -4.5 

5 4.5 
7.0 9.6 
0.8 1.3 

0.07 0.09 
1950 2200 
9000 8000 
5.5 6.0 
250 270 

For fixed-bias operation. , .....•.....................•••.•.••••• 
For cathode-bias operation .•.•• , ............ , ..........••....••• 

POWER PENTODE 

Parallel 
1.4 volt. 
0,1 ampere 

Parallel 
llOmax volts 
110 max volts 

12 max ma 

110 volts 
110 volts 

-6.6 volts 
5.4 volts 

10 ma 
1. 4 ma 
0.1 megohm 

2200 µmhos 
8000 ohms 
6.0 per cent 
400 mw 

2. 2 max megohms 
2. 2 mox ml~gohms 

Miniature type used in output 
stageoflightweight, compact, portable, 3 S4 
battery-operated equipment. Outline 
11, OUTLINES SECTION. Tube re-

' quires miniature seven-contact socket 
and may be mounted in any position. Types 3S4 and 1S4 are identical except for 
filament arrangement. Type 384 features a filament mid-tap so that tube may be 
used either with a 1.4-volt battery supply or in series with other miniature tubes 
having 0.050-ampere filaments. 

Fll,AME,._.T ARRANGEME,._.T 
FILAMENT VOLTAGE (DC). • ••••••••••••..• , ••• , • 
FILAMENT CURRENT .•••••••.•••• , ••••.•. , .•.• , • 

Series 
2.8 

0,05 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE.... • • , , •• , ••••.•••• , 
Gmo-No.2 (SCREEN-GRID) VOLTAGE ..•••.....•.. 
.MAXIMUM-SIGNAL CATHODE CURRENT .•••••••• , • 
ZERO-SfflNAL CATHODE CURRE,._.T, .••••••••••••• 

• For each l.4-volt filament section. 

Series 
90 ma>: 

67.5 max 
6* max 

4.5* max 

Parallel 
1.4 volts 
0.1 ampere 

Parallel 
90max volts 

67.5 max volts 
12 rnax ma 
91,utx ma 

Typical Operation: Series Parallel 
Plate Voltage ................................. . 
Grid-No. 2 Voltage ......... , ..........•.•..•. 
Grid-No. 1 (Control-Grid) Voltage .............•. 
Peak A~' Grid-No. 1 Voltage .••...•......••. , .•• 
Zero-Signal Plate Current .................... , .. 
Zero-Signal Grid-No. 2 Current .••••.•......•.... 
Pia te Resistance . • . . • • . . . . . . . . . . . • . . . . . . . . . .•• 
Transeonductance., ..................... , ..... . 
Load Resistance. , . . ........................ .. 
Total Harmonic Distortion .....................• 
Maximum•Signal Power Output .....•.....••..••• 

67. 5 90 
67.5 67.5 

-7 -7 
7 7 

6.0 6.1 
1.2 1.1 
0.1 0.1 

1400 1425 
5000 8000 

12 13 
160 2ll5 

Maximum Circuit Values: (For maximum rated conditions), 
Grid-N o.1-Circuit Resistance: 

67.5 
67.5 

-7 
7 

7.2 
1.6 
0.1 

1650 
5000 

10 
180 

For fixed-bias operation ........•........ , ..•.......•.•.••.••.......• 
For cathode-bias operation. . . • • . . • . • . • . . . . . . . . . . . . . . . . ...•....•.• 
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90 volts 
67.5 volts 

-7 volts 
7 volts 

7.4 ma 
1.4 ma 
0.1 megohm 

1575 µmhos 
8000 ohms 

12 per cent 
270 mw 

2. 2 max megohms 
2. 2 max megohmh 
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AVERAGE PLATE CHARACTERISTICS 

1"YP£ 3S4 
E,f':cl.A VOLTS DC CRIO-N!ll2 VOLTS=6'7,S 

PARALLEL. f'iLAMENT ARRANGEMENT 

0 

~ l----
f -l - I , 

i,-f/ -4 

/ .....-! I I 
0 I fll VOLTS ECJ=---6 I 

I _J,!,-- -7 

) 't 
-8 

I 
$ r -- -- -!C1=0 Ec1=-1d 

I I 

r I -•a 
Ih I I -14 

0 40 80 120 160 200 
PLATE VOLTS 92CM-6157Tl: 

POWER PENTODE 
Miniature type used in output 

3V 4 stageoflightweight,compact,portable, 
battery-operated equipment. Outline 
11, OUTLINES SECTION. Tube re-
quires miniature seven-contact socket r-

and may be mounted in any position. Except for terminal connections, types 3V4 
and 3Q4 are identical. Both feature filament mid-tap so that tubes may be used 
either with a 1.4-volt battery supply or in series with other miniature tubes having 
0.050-ampere filaments. For series filament arrangement, filament voltage is applied 
between pins 1 and 7 and grid-No.1 voltage is referred to F-. For parallel filament 
arrangement, filament voltage is applied between pin 5 and pins 1 and 7 connected 
together and grid-No.l voltage is referred to Fm, the filament mid-tap. 

FILAMENT ARRANGEMENT 
FILAMENT VOLTAGE (DC),, •••• , •.•••••••••••.••...• ,, •. , 
FILAMENT CURRENT, , , : ..••..•• , .. , •• , , ••• , • , , ..... , , , • 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Seriea 
2.8 

0.05 

Parallel 
L4 
0.1 

Grid No. l to Plate.................. . ............. . 
GridNo.l to Filament, GridNo.2, and Grid No.3 ........ , 
Plate to .filament, Grid No.2, and Grid No.3 ........•.. 

0.2 
5.5 
8.8 

CLASS A1 AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE ............................ , .......... . 
GRID-NO. 2 (SCREEN-GRID)VOLTAGE .• , • , ••••••••••••••••• 
TOTAL CATHODE CURRENT ••••••••••••••••••••••••••••• 

# For each 1.4-volt filament section. 

Series 
90 ma;,: 
90 max 
6# maze 

Typical Operatian, Series 
Plate Voltage .... ,..................................... 90 
Grid-No. 2 Voltage..................................... 90 
Grid-No. 1 (Control-Grid) Voltage ..••.•........•• , ...... -4.5 
Peal!: AF Grid-No. l Voltage............................ 4.5 
Zero-Signal Plate Current............................... 7. 7 
Zero-Signal Grid-No. 2 Current. . . . . . . • . . . . . . . . . . . . . .. . . . 1. 7 
Plate Resistance (Approx.). .. . . .. . . . • . • .. . .. . . . . .. .. . .. . O. 12 
Transconductance ..••• , ...••.••..•.•.•.••..•........... 2000 
Load Resistance ..•• , ........•.........•.••........•. , . l 0000 
Total Harmonic Distortion. . . . . • • • • . • . • • • • • . • . . . . • . . . • . • 7 
Maximum-Signal Power Output ..•.•.....•..•....•.•. , • • • 240 
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Parallel 
90max 
90max 
12 max 

Parallel 
85 90 
85 90 
-5 -4.5 

5 4.5 
6.9 9.6 
1. 6 2.1 

0,12 0.1 
1975 2160 

10000 10000 
10 7 

250 270 

volts 
ampere 

volts 
volts 

ma 

volts 
volts 
volts 
volts 

ma 
ma 

megohm 
µmbos 

ohms 
per cent 

mW 



--======== Technical Data ==--------=--= 
Maximum Circuit Values (For maximmn rated conditions): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ...........•....•. , •..•...... , ....•.• , • , , . , • 
For cathode-bias operation ......................................... : 

AVERAGE PLATE CHARACTERISTICS 
TYPE 3V4 
£f'= 1.4 VOL iS DC GRID·NA2 1/0L TS: 90 

I 
PArLLEL F!L(MENT ARRANGEMENT 

EC1-::0 
I ! 

I l,./ ~ I 
__ Jt.,'9. 

,/ ~ 
~ 

I ~ 

\(/T ·3.0 

/ ~ I 

1 
GRID-NII VOLTS Ec.1=-4 .!t 

~ -. :t;, -6,0 
'-'ii I I-.. _ ' 

t, -- Ect'.:,:' __ -7.S I I 
...-.:;:- ~-~---

--7 I 
r - -,.o 

I !.,...... I 10.& 

0 40 120 160 200 
PLAT! VOLTS 

H p SHARP-CUTOFF PENTODE 
H Gz 

Miniature type used as rf ampli-
- fier in television receivers employing 

G.3 
7 

>< series-connected heater strings.Outline 
,s 1 11, OUTLINES SECTION. Heater 

Gi volts (ac/dc), 4.2; amperes, 0.45; 

! 

2. 2 max tnegohms 
2. 2 mll<>: tnegohms 

02CM-6255i2. 

4AU6 

warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 max (the de component must not exceed 200 volts); 
heater positive with respect to cathode, 200 max (the de component must not exceed 
100 volts). Except for heater and heater-cathode ratings, this type is identical with 
miniature type 6AU6. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in direct- 4BCS 

coupled cathode-drive rf amplifier cir-
cuits of vhf television tuners employ-
ing series-connected heater strings. 
Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BC8. 

H Ga BEAM TUBE 
H 01- Miniature type used as combined 

• limiter, discriminator, and audio-volt- 4BN6 
c;1 P age amplifier in intercarrier television 

1 and FM receivers employing series-
~ connected heater strings. Outline 13, 

OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the de component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6BN6. 
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MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-

4BQ 7 -A coupled cathode-drive rf amplifier cir
cuits of vhf television tuners employ
ing series-connected heater strings. 
Outline 12, OUTLINES SECTION. 

H 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BQ7-A. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-

48S8 coupled cathode-drive rf amplifier cir
cuits of vhf television tuners employ-
ing series-connected heater strings. 1 
Outline 12, OUTLINES SECTION. PTz 

H 

Heater volts (ac/dc), 4.5; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BS8. 

SHARP-CUTOFF TWIN PENTODE 
Miniature type used as combined 

H 

4B U 8 sync separator, sync clipper, and age 
amplifier tube in television receivers 
employing series-connected heater 
strings. Outline 14, OUTLINES SEC- K G3p1 

TION. Heater volts (ac/dc), 4.2; amperes, 0.45;warm-up time(average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BU8. 

SEMIREMOTE-CUTOFF PENTODE ~HP 

Miniature type used in gain-con- H Gz 

trolled video if stages of television re-
ceivers employing series-connected K 7 G

3 heater strings. Outline 11, OUTLINES 1s 
SECTION. Heater volts (ac/dc), 4.2; Gi° 

4BZ6 

amperes, 0.45; warm-up time (average), 11 seconds. Except for heater rating, this 
type is identical with miniature type 6BZ6. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-

4BZ7 coupled cathode-drive rf amplifier cir
cuits of vhf television tuners employ
ing series-connected heater strings. 
Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BZ7. 

SHARP-CUTOFF PENTODE ~
5 

P 

Miniature type used as if and as H G2 

rf amplifier in television receivers em-
ploying series-connected heaterstrings. " 7 G

3 
Outline 11, OUTLINES SECTION. 1s 
Heater volts (ac/dc), 4.2; amperes, G/ 

4CB6 

0.45; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6CB6. 
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H SHARP-CUTOFF PENTODE 
H G2 Miniature type used as FM de-

tector in television receivers employing 
K c

3 
series-connected heater strings. Outline 

,s 11, OUTLINES SECTION. Heater 
c,' volts (ac/dc), 4.2; amperes, 0.45; 

4DT6 

warm-up time (average),11 seconds.Except for heater rating, this type is identical 
with miniature type 6DT6. 

H DIODE-SHARP-CUTOFF 
PENTODE 

Miniature type used in diversified 
applications in television receivers em
ploying series-connected heater strings. 
The pentode unit is used as an ampli-
fier and the high-perveance diode as a 

SAMS 

detector or de restorer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, 
this type is identical with miniature type 6AM8. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used in a wide 

variety of applications in television re
ceivers employing series-connected 
heater strings. The pentode unit is used 
as an amplifier and the triode unit is 

SANS 

used in oscillator or sync circuits. Outline 12, OUTLINES SECTION. Heater volts 
(ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
rating, this type is identical with miniature type 6AN8. 

BEAM POWER TUBE 
Miniature type used as audio am

plifier in television receivers employing 
series-connected heater strings. Out
line 13, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7; amperes, 0.6; 

warm-up time (average), 11 seconds. Except for heater 
identical with miniature type 6AQ5-A. 

O
p

02 
NC FULL-WAVE VACUUM RECl'IFIER 

Ne 6 Po, Glass octal types used in power 
supply of television receivers having 

7 
high de requirements. Outlines 48 and 

r Nc 38, respectively, OUTLINES SEC-
8 TION. Type 5AS4-A may be supplied 

NC ' with pins 3, 5, and 7 omitted. Tubes 

SAQS 

rating, this type is 

5AS4 

5AS4-A 

require octal socket. Vertical mounting is preferred, but horizontal mounting is 
permissible if pins 1 and 4 are in vertical plane. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Heater volts (ac), 
5.0; amperes, 3.0. For maximum ratings, typical operation, and curves, refer to type 
5U4-GB. Type 5AS4 is a DISCONTINUED type listed for reference only. 
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DIODE-SHARP-CUTOFF 
PENTODE 

Miniature type used in diversified 
applications in television receivers em
ploying series-connected heater strings. 
The pentode unit is used as an ampli
fier and the high-perveance diode as a 

Kp 

detector or de restorer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, 
this type is identical with miniature type 6AS8. 

TRIODE-PENTODE CONVERTER 
Miniature type used as combined 

SA JS oscillator and mixer tube in television 
receivers employing series-connected 
heater strings. Outline 12, OUTLINES 

H 

SECTION. Heater volts (ac/dc), 4.7; Gip 

amperes, 0.6; warm-up time (average), 11 second,;. Peak heater-cathode volts, 200 
max. When the heater is positive with respect to the cathode, the de component of 
the heater-cathode voltage must not exceed 100 volts. Except for heater and heater
cathode ratings, this type is identical with miniature type 6AT8. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used in a wide SA VS variety of applications in television re

ceivers employing series-connected 
heater strings. Outline 12, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating and 
basing arrangement, this type is identical with miniature type 6AN8. 

SAZ4 

SB8 

FULL-WAVE VACUUM RECTIFIER 
Lock-in type used in power supply of radio 

equipment having moderate de requirements. 
Outline 20, OUTLINES SECTION. Tube re• 
quires lock-in socket. Filament volts, 5; am• 
peres, 2. For maximum ratings, typical opera
tion, and curves, ref erto glass-octal type 5 Y 3-G T. 
Typo 5AZ4 is used principally for renewal pur• 
poses. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used as combined 

vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 12, OUTLINES 
SECTION. Tube requires miniature 
nine-contact socket and may be 
mounted in any position. 

HEATER VOLTAGE (AC/DC).• ••• • •• ••••.• •• •••.••••••••••••••••••,••••• 
HEATER CURRENT .... , , ............... , •. • • ... , ........ •. • • • •., ••••• 
HEATE!t WARM-UP TntE (Average) ................................... . 
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Technical Data=========-
CLASS A1 AMPLIFIER 

Cha racteris!ics, 
Plate Supply Voltage .........••...............•.•..•••• 
Grid-No.2 Supply Voltage .....................•..•..••... 
Grid Voltage.; ...................•...........•.......•.. 
Cathode-Bias Resistor. . . . . . . . . . .............•. , .... , , . 
Amplification Factor. , .... , ..... , ....................... , 
Plate Resistance (Approx.). . .. , ...... , . , ...........•....• 
Transconductance .......................... . 
Plate Current, ................... . 
Grid-No.2 Current ...................................... . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa .... . 

CONVERTER SERVICE 

Maximum Ratings: 
PLATE VOLTA<1E.. . • . . . . . . . . . . . . . . . . , . , ... , , . , •••.•.••• 
Gmn-No.2 (SCREEN-GRID) SUPPLY VO!.TAGE, ....•.....•••.. 
G1nn-No.2 VOLTAGE .................................•... 
Gnrn-No.l (CONTROL•ORID) VOLTAGE, Positive bias value. 
PLATE DISSIPATION ......••..•....••......•..••• , . , 
GRID No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ................. , . 
For grid-No.2 voltages between 150 and 300 volts ........ . 

PEAK HEATE!l•CATHODE VOLTAGE: 
Heater negative with respect to cathode. . . . . . . . . ...... . 
Heater positive with respect to cathode .............. . 

Maximum Circuit Values, 
Grid-No.I-Circuit Resistance*: 

For fixed-bias operation .............................. . 
Por cathode-bias operation ..... , , 

• The de component must not exceed 100 volts. 

Triode 
Unit 
200 

-6 

19 
5760 
3300 

13 

-19 

Triode 
Unit 

300 max 

0 -max 
2.5 max 

200 max 
2oo•max 

0.5 max 
1.0 max 

Pen/ode 
Unit 
200 
150 

180 

300000 
6200 

~.5 
2.8 
-8 

Pen/ode 
U11-it 

volts 
volts 
volts 

ohms 

ohms 
µmhos 

ma 
ma 

volts 

300 max volts 
300 max volts 

See curve page 69 
0 max volts 
2 max watts 

max watt 
curve page 69 

200 max volts 
200•max volts 

0.25 max megohm 
1.0 max megohm 

* If either unit is operated at maximum rated conditions, grid-No.1-circuit resistance for both units 
should not exceed the stated values. 

H 

MEDIUM-MU TWIN TRIODE 

Miniature type used in direct-
coupled cathode-drive rf amplifier cir- 5 BK7 -A 
cuits of vhf television tuners utilizing 

1 series-connected heater strings. Out-
PT2 is line 12, OUTLINES SECTION. 1 

Heater volts (ac/dc), 4. 7; amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater rating, this type is identical with miniature types 6BK7-A and 6BK7-B. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-

coupled cathode-drive rf amplifier cir- 5 BQ 7 -A 
cuits of vhf television tuners employ-
ing series-connected heater strings. 
Outline 12, OUTLINES SECTION. 1 

Heater volts (ac/dc), 5.6; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BQ7-A. 

MEDIUMNMU TRIODE
SHARP-CUTOFF PENTODE 

s Miniature type used in a wide 5 BR8 
r.:-1~...r'.'""-+~e G3p variety of applications in color and 

K black-and-white television receivers 
employing series-connected heater 
strings. Outline 12, OUTLINES SEC-

TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time(average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BR8. 
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TWIN DIODE
SHARP-CUTOFF PENTODE 

5 BT 8 Miniature type used in a variety 
of applications in television receivers 
employing series-connected heater 
strings. The pentode unit is used as an 
if amplifier, video amplifier, age ampli

H 

fier, or rea.ctance tube. The diode unit is used in automatic-frequency-control and 
detector circuits. Outline 12, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 

HEATER VOL'l'AGF. (AC/DC) ....... , .. , . , ........ , , . , .. , ........... , , 
HF.ATER CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
WARM-UP TIME (Average). • . . . . . . . . • • . . . . . . . . . . ......•........•...•. 

Maximum Ratings, PENTODE UNIT AS CLASS A1 AMPLIFIER 

4. 7 
0.6 
11 

volts 
ampert• 
seconds 

PLATE VO!,TAGE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 max volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE,............ 300 max volts 
GRID-No.2 VOLTAGE ........................................•••......... See curve page 69 
Gmo-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value. . . . . . . . . . . . . . 0 max volts 
Gmo-No.2 INPUT: 

For grid-N o.2 voltages up to 150 volts. . . . . . . . . . . . . . . . . . . . 0. 5 max watt 
For grid-No.2 voltages between 150 and 300 volts. . ....................... See curve page 69 

PI.ATE DISSIPATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ma,'t watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negativ!' with respect to cathode . . . . . . . . . . . . . . . . . , ........ . 
Heater positive with respect to cathode ................ , ............ . 

Characteristics: 
Plate Supply Voltage. . ............ , . , . , , .... , , ............• , , .. , ... . 
Grid-No.2 Suppb· Volt.age. , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cathode-Bias RPsistor. . . . . . . . . . ... , ... , ... , , , , . , , , .. , .... . 
Plate Resistance (Approx.) . . . . . . . . . . . . . . .......................... . 
Transconductance . ............... , . . . . . . . . . . . . . .. , . , ....... , ....... . 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
Grid-N o.2 Current ........... , ..................... , ........... , ... . 
Grid-No.1 Voltage (Approx.) for plate current ol 10 µa. . ......... , .. 

Maximum Ratings: DIODE UNITS 

PLATE CURKENT (Rach Unit) .. , ...... , ... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heatf'r negative with respect to cathode 
Heater p~itive with respect to cathode. 

•Thede eompmwnt muat not exceed 100 volts. 

TRIODE-PENTODE CONVERTER 
Miniature type used as combined 

5CG8 oscillator and mixer tube in television 
receivers employing series-connected 
heater strings. Outline 12, OUTLINES 

200 max 
2oo•max 

200 
150 
180 
0.3 

n2uo 
9.5 
2.8 

-8 

l ,nax 

200 t/U!X 
2oo•nia.r 

H 

volts 
volts 

volts 
volts 
ohms 

megohm 
µmhos 

ma 
ma 

volts 

ma 

volts 
volts 

SECTION. Heater volts (ac/dc), 4.7; GT G1p 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this 
type ig identical with miniature type 6CG8. 

5CL8 

5CL8-A 

MEDIUM-MU TRIODE
SHARP-CUTOFF TETRODE 
Miniature types used as combined 

vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 12, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; 

tt 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, these 
types are identical with miniature types 6CL8 and 6CL8-A. Type 5CL8 is a DIS
CONTINtTED type listed for reference only. 
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MEDIUM-MU TRIODE
SHARP-CUTOFF TETRODE 

Miniature type used in a wide 
variety of applications in color and 
black-and-white television receivers 

1 9 employing series-connected heater 

5CQ8 

PT Gr strings. The tetrode unit is used as a 
mixer or amplifier and the triode unit is used in oscillator and rf amplifier circuits. 
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm
up time (average), 11 seconds. Except for heater rating, this type is identical with 
miniature type 6CQ8. 

H 

BEAM POWER TUBE 

Miniature type used as vertical 
1c deflection amplifier and as audio out-

6 "'ttrr put tube in television and radio receiv
ers employing series-connected heater 
strings. Outline 18, OUTLINES SEC-

5CZ5 

TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), ll ,;econds. 
Except for heater rating, this type is identical with miniature type 6CZ5. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as combined 

rfpower amplifier and oscillatorin tele- 5J6 
vision receivers employing series-con-
nected heaterstrings. Outline 11, OUT-
LINES SECTION. Heater volts 

(ac/dc ), 4. 7; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode 
volts, 200 max. When the heater is positive with respect to the cathode, the de 
component of the heater-cathode voltage must not exceed 100 volts. Except for 
heater and heater-cathode ratings, this type is identical with miniature type 6J6. 

O
Poz o, 

f 

8 
s f 

FULL-WAVE VACUUM RECTIFIER 
Metal type used in power supply of radio 

equipment having large de requirements. Out
line 7, OUTLINES SECTION. Tube requires 
octal socket. Vertical tube mounting is pre
ferred but horizontal mounting is permissible if 
pins 2 and 8 are in vertical plane. Filament 
volts (ac), 5.0; amperes, 2.0. Maximum ratings 
as full-wave rectifier: peak inverse plate volts, 
1550 ma:e; peak plate ma., 675 mo.x; de output 
ma., 225 max. This type is used principally fur 
renewal purposes. 

Typical Operation: 
Pilter lnpnt Capacilor 

AC Plate-to-Plate Supply Voltage (rms) .... , .•. , • , ••.. , .. , • , . 900 
Filter-Input Capacitor. , ................................ , . . 4 
Total Effective Plate-Supply Impedance Per Platet . . . . . . . . . . . . 150 
Filter-Input Choke ................... , •................... 
DC Output Current. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 225 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (112.5 ma.)........................... 53U 
At full-load current (225 ma.) . . . . . . . . . . . • • . . . . . . . • . . . . . . . . 480 

Voltage Regulation (Approx.): 
Half-load to full-load current ... ,....................... 50 

514 

Choke 
1100 volts 

µI 
ohms 

10 henries 
225 ma 

465 volts 
450 volt.• 

15 volts 
t When a filter-input capacitor larger than 40 µf is used, it may be necessary to use more piat~-supply 
impedance than the value shown in order to limit the peak plate current to the rated value. 

109 



RCA Receiving Tube Manual 

TRIPLE DIODE-HIGH-MU TRIODE 

Miniature type used as combined ~g2 
3 5T8 AM detector, FM detector, and af 

voltage amplifier in radio and tele- 2 

vision receivers employing series-con- Po2 

nected heater strings. Outline 12, P03 PT 

OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time 
(average), 11' seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the de component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6T8. 

FULL-WAVE VACUUM RECl'IFIER ~"

02 

Glass octal types used in power Poi 

supplies of radio and television receiv-
ers having high de requirements. 5U4-G ' 
Outline 50, 5U4-GB Outline 44, OUT- s 

5U4-G 
5U4-GB 

LINES SECTION. Tubes require oc- NC ' 

tal socket. Vertical mounting is preferred but horizontal mounting is permissible 
if pins 1 and 4 are in vertical plane. The coated filament is designed to operate from 
the ac line through a step-down transformer. The voltage at the filament terminals 
should be 5.0 volts at an average line voltage of 117 volts. It is especially'importa.nt 
that these tubes, like other power-handling tubes, be adequately ventilated. For 
discussion of Rating Chart and Operation Characteristics, refer to INTERPRE
TATION OF TUBE DATA. Maximum ratings for type 5U4-G as full-wave 
rectifier: peak inverse plate volts, 1550 inax,'-pee.k plate ma. per J)late, 675 max. 
Type 5U4-G is used principally for renewal purposes. 

FILAMEN'l'VOLTAGE(AO).,.,,, ••... ,,, .. ,,,.,, ,., ••. , •.•..••• , .•••.• 5.0 
FILAMENT CURRENT ••••• , , . . . , , . , • , , ... , •..... , , . , , , , , , .•••• , 3. 0 

Maximum Ratings, FUtl-WAVE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE, . , ••..•.• , .•. , . , , , , , , . , , . , , , . , • , ••• , •.• 
PEAK PLATE CURRENT PER PLATE .... , .... , .. , . , , , .. , , . , •. , ...• 
HOT-SWITCHING TRANSIENT PLATE CURRENT Pli."R PLATE, , . , . , , ... , •. , . 

5U4-GB 
1550 max 
1.0 max 

# 
AC PLATE SUPPLY VOLTAGE (RMB) PER PLATE,'''''.'.'. 
DC OUTPUT CURRENT (RMS) PER PLATE .. , ..•..• , , , , , , , , , .. , • 

See Rating Chart 
See Rating Chart 

Typical Operation of 5U4-GB with Capacitor Input to filter: 
AC Plate-to-Plate Supply Voltage (rms)... . , , . , , . . 600 
Filter-Input Capacitor"' ...... , .. , , .... , . 40 
Effective Plate-Supply Impedance per Plate. , . , .. , , . 21 
DC Output Voltage at Input to Filter (Approx.): 

( 150 ma, .. , , ... , . . . . . 335 
At half-load current of i 137. 5 ma.,,,,, .. ,,,,,. 

l 81 ma.,.,.,,,,,., .. 
( 300 ma .. , •.. ,.,.,,.. 290 

At full-load current of 275 ma.,.,.,,,,., .. , 
l 162 ma,, , , , .. , . , .... 

Voltage Regulation (Approx.): 
Half-load to full-load current .•.. , , . , , , ...... , • • 45 

Typical Operation of 5U4-GB with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms), .. , , ..... , . , , . , . , , , , 
Filter-Input Choke ...... , , .. , , . , . , . , . . . . . . . ... , .. , . , , .. , 
DC Output Voltage at Input to 1-'ilter (Approx,): 

At half-load current of .'. l74 ma.••••••,, .. , .. "." .. .. 
\ 137.5 ma ... " , , " , , .. , . , , ... " . 

At full-load current of j 34~ ma .. , .. ., • .. • .... " .... . 
270 ma, ..... ,,,,., .. ,,,,,,, .• 

Voltage Regulation (Approx,): 
Half-load to full-load current .•. , , , . , , , .. , , , . , •.. , , .. , . , , 

900 
40 
67 

520 

460 

60 

900 
10 

355 

340 

15 

11()0 
40 
97 

630 

50 

ll00 
10 

455 

440 

volts 
amperes 

volts 
ampere 

volts 
µ.I 

ohms 

volts 
volts 
volts 
volts 
volts 
volts 

volts 

volts 
henries 

volts 
volts 
volts 
volts 

volts 
# If hot switching is regularly required in operation, the use of choke-input circuits is recommended. 
8uch circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
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\Vhen capa citor-inpu t circuits are used, a maximum pea k curre nt value per plate of 4.6 amperes during 
the bit ial cycles o r the hot-switching transient should not be exceeded. 
::

1Higher values ~f capacitance than indicat~ may be u~ed. but !he effective plate-supply impedance 
m ay have to be increased to pre vent exceeding the maximum rating for peak plate current. 

6 

400 

0 

RATING CHART 

TYPE 5U4-G8 E~ • 5.0 VOLTS AC 
c::;;J CAPACITOR OR CHOKE INPUT 
fa CHOKE INPUT ONLY 

100 200 300 400 soo 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 

92CM-64SOT 
OPERATION CHARACTERISTICS 

fUL L-WAVE CIRCUIT CAPACITOR INPUT TO ftLTER 

T YPE: SU4·G8 
E f' = 5 .0 VOLT S AC 
SUPPLY FREQUENCY = 60 CPS 
CAPACITOR (C) INPUT TO FILTER : 40 Llf' 
TOTAL EHECT !VE PLATE-SUPPLY IM~EOANCt 

PER PLAT E: 

~~~~[I 1\ ~ 2
3
0 i6 ~ 6~ ;2 :1 

CURRENT- ANO-VOLTAGE: BOUNDARY LINE "DEA"= 
St( Fi:ATING CHART 

' ' 

·~ 
l~------e 
5~ ---- -..:.: r-- "-- . 

~ r-- --- ~~ f>u, 
..,.._ -2--Q;r-- -~ _J --I~ r--- -~ r-- -

-f-\. 
\ 
Al 

100 200 400 
0C LOAD M IL.LIAMPER£ S 

92CM-e446T 

0 
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OPERATION CHARACTERISTICS 
ruLL - WAVE CIRCUI T CHOKE INPUT TO FILTE R 

T'f'PE 5U4-CB 
E.,-=S.0 VOLTS AC SUPPLY f'REQUENCY=60CPS 
SOLID-LINE CURV [ S;CHOKES Of INFINI TE 

INDUCTANCE 
LONG-DASH LINES=80UN0ARY L IN ES FOR 

CHOKE SIZES AS SHOWN 
SHORT-DASH CURVE S=-REGUL ATION CURVES 

FOR REPRESENTATIVE 
CHOKE SIZES , , 

CURRENT-ANO-VOLTAGE BOUNDARY LINE CBA 
IS T HE SAM E AS SHOWN ON RATING CHART 

-e-~~r I 
- e-~ ... _______ ..._ - -

I 

100 200 300 400 
OC LOAD t-.4 1LLIAMPERES 

92CM-8447Tt 
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TRIODE-PENTODE CONVERTER 
Miniature type used as combinedG2p 3 5U8 oscillator and mixer tube in AM/FM 

receivers and television receivers em- 2 

ploying series-connected heater strings. Gip 

Outline 12, OUTLINES SECTION. PT GT 

Heater volts (ac/dc), 4. 7; amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater rating, this type is identical with miniature type 6U8-A. 

5V4-G 
5V4-GA 

FULL-WAVE VACUUM RECTIFIER HlJ;P
024 

:o, 
Glass octal types used in full-wave 

power supplies having high de require
ments. Outlines 42 and 31, respec-
tively, OUTLINES SECTION. Tubes , e K 

require octal socket and may be Ne H 

mounted in any position. The heater is designed to operate from the ac line through 
a step-down transformer. The voltage at the heater terminals should be 5.0 volts 
under operating conditions at an average line voltage of 117 volts. It is especially 
important that these tubes, like other power-handling tubes, be adequately ven
tilated. Type 5V 4-G is used principally for renewal purposes. 

~EATER VOLTAGE (AC/DC) .•....• , •• , •••.••••..•••••••.••••.• , , , , , , • 
EATER CURRENT. , . , . , ••••.... , •..•.•.•••........ , •.. · . , • •• • • • • • • • • 

FULL-WAVE RECTIFIER 
Maximum Ratings: 
PEAC Kp INVERSE PLATE VOLTAGE .......••...••.•••••••••.••••. , ••••.••• 
A LATE-SUPPLY VOLTAGE PER PLATE (RMS): 

With capacitor-input filter. . ...........•.. , •......•••.•......... 
With choke-input filter ...........................•...•••...•....... 

PEAK PLATE CURRENT PER PLATE .•.••••••••••.••••••••.••.•••.•.•. 
DC OUTPUT CURRENT. • . • . • . . . . . •.••..•••.•••.•...•.....•• 

Typical Operation, 
Filter Input Capacitor 

AC Plate-to-Plate Supply Voltage (rms) . . . . . . . . . . . . . . . . . . . 750 
Filter-Input Capacitor.. . . . . . . . . . . . . . . . . . . . . . . . • • . . • . • . . . 10 
Total Effective Plate-Supply Impedance Per Plate..... . . . . . . 100 
Filter-Input Choke... . . . . . . . . . . . . . . . . . . . . ............. . 
DC Output Voltage at Input to Filter (Approx.) for de output 

current of 175 ma ..........•........•................ 410 

... 
<30 .. 
~ 

OPERATION CHARACTERISTICS 

'IYPE !:>V4-G 
Ef=ll,O VOLTS I 
--- CHOKE(L)INPUT TO rtLT£:R: 

t.,;:;4 HENR!CS{MIN,) 

:::: r:AP~b;?~F;~~r ;~: T~~ tJ~it~ = 
! lMPEDANCE PER PLATE.:: 

IOOOHMS 

g2ool-f~'---+-+-+--,--l--'--+---I ... 
~ ... 
15 100 

::: 
0 t>O 100 ,:.o 200 

OC LOAD MILLIAMPERES 
92CM-6090RI 
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5.0 
2.0 

1400ma.1: 

375 max 
500 max 
525 max 
175 max 

Choke 
1000 

4 

410 

volts 
ampere 

volts 

volts 
volts 

ma 
ma 

volts 
µf. 

ohms 
henries 

volts 



=========- Technical Data========== 

G2 (;J BEAM POWER TUBE 

"' Glass octal type used as output 
amplifier in television receivers em-
ploying series-connected heater strings. 5 V 6-G T 

H H Outline 22, OUTLINES SECTION. 
Ne G3 This type may be supplied with pin 

No.l omitted. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. Ex~ept for heater rating, this type is identical with glass octal type 6V6-GT. 

.

OP02 
6 

2 
r 

8 
S:S.W4 F 

Nc,,w-.-GT 

H 

I 

FULL-WAVE VACUUM RECTIFIER 
Meta !type 5W4 and g!us-octal type 5W4-

GT are used in power supply of radio equipment 
having low de requirements. Outlines 6 and 25, 
respectively, OUTLINES SECTION. Both 
types require octal socket. Filament volts (ac), 
6.0; amperes, 1.5. Maximum ratings: peak in
verse plate volte, 1400 max; peak plate ma., 300 
max; de output ma., 100 max. These are DIS
CONTINUED types listed for reference only. 

FULL-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

radio equipment having large de requirements. 
Outline 50, OUTLINES SECTION. Filament 
volts, 5.0; amperes, 3.0. Except for basing ar• 
rangeroent, this type is identical witb type 
5U4-G. Type 5X4-G is used principally for 
renewal purpOdeS. 

5W4 

5W4-GT 

5X4-G 

TRIODE-PENTODE CONVERTER 
Miniature type used as combined 

oscillator and mixer in AM/FM re- SXS 
ceivers and television receivers· em-

' ploying series-connected heater strings. 
Gap Pp Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Peak 
heater-cathode volts, 200 max. When the heater is positive with respect to the 
cathode, the de component of the heater-cathode voltage must not exceed 100 volts. 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6X8. 

r 

PQ1 

8 

FULL-WAVE VACUUM RECTIFIER 
Glass octal types used in power 

supply of radio equipment having mod
erate de requirements. Type 5Y3-G, 
Outline 42; type 5Y3-GT, Outline 25, 

¢
~02 

Ne r OUTLINES SECTION.Tubes require 

5Y3-G 

5Y3-GT 
octal socket. Vertical tube mounting is preferred, but horizontal operation is per
missible if pins 2 and 8 are in horizontal plane. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 5Y3-G is 
a DISCONTINUED type listed for reference only. For discussion of Rating Chart 
and Operation Characteristics, refer to INTERPRETATION OF TUBE DATA. 
FILAMENT VOLTAGE (AC) ••••••• , • , , •• , •••• , • , ••.••• , , •• , , ••••••...•.•• 
FILAMENT CURRENT, •• , • , •••••• , • • . • • • • • • • • • • • • • • • • •••••• , •• , ••• , • , • 

Moximum Rotings: FULL-WAVE RECTIFIER 

5.0 
2.0 

PEAK INVERSE PLATE VOLTAGE •••••••••. , . , . • • • • • . • . . . • . . • • . • . • • • • • • 1400 max 
PEAK PLATE CURRENT (Per Plate). • . . . • . • • • . • • • . • . . . . . . . . . . • • . . . • . . . . • 440 max 
HOT-SWITCHING TRA:NRIENT PLATE CURRENT 

volts 
amperes 

volts 
ma 

For duration of 0.2 second maximum................................ 2.5 max amperes 
Ac PLATE SUPPLY VOLTAGE (Per Plate, rms). . . . . . . . . . . . . . . . . . . . . . . . . . Ste Rating Chart 
De OUTPUT CURRENT (Per Plate, rms) . . . . . . • . . • . • . • Ste Rating Chart 
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RCA Receiving Tube Manual 
Typical Operation with Capacitarl npul to Filter, 
AC Plate-to-Plate Supply Voltage (rms) •••. , .. . . 
Filter Input Capacitor* . .•••.•......... . .... . . 
Effective Plate-Supply Impedance (Per Plate) ...• 
DC Output Voltage at Input o Filter Approx.): 

700 
20 
50 

1000 volts 
10 µI 

140 ohms 

0 ,-
,
::, .. 
z 

At half-load current of { 
62 

4~ :: : : : : : : : : : : : : : : : : : : : : : : : : : 390 

At full-load current of { 1:: :: : : : : : : : : : : •. •.: •. •. •.::: •. •.: •. •.: 360 

RATING CHART 

TYPE 5Y3-GT Ef" = 5 .0 VOLTS AC 

CAPACITOR OR CHOKE INPUT -+--r---t---t 
OO®I< CHOKE INPUT ONLY 

w 5 80 ;~~Xl~UM 
IL , 

a: 
w .. 

I
:, .. 
I
:, 
0 

u 2o f---++--+---+--+-+-+-+-+--t--'i 
Q 

o"---"-,~0~0-...L-~2100:::--'-~3~0~0::--'-~4~00~-.._--:so~o 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 

112CM-7316TI 

volts 
610 volts 

volts 
660 volts 

OPERATION CHARACTERISTICS 
fULl - WAVE. CIRCU1T, CAPACITOR INPUT TO FIL TEA 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO F'ILTER 

"TYPE 5Y3-GT E..-= 5.0 VOLTS AC 
FILTER· INPUT CAPACITOR 

700 ,....._.,__.,_ _ _, = 10µ, 
TOTAL EfFEC'T. PLATE
SUPPLY IMPCDANC( PER 

{
50 O~tl~vrnRl-5 

PLATE: 140 OHMS FOR 
CURV[S 6·8 

__ .,__.,_._,,_ _ _,_ AOK = S[E RATING 
CHART ,. 

TYPE 5Y3-GT Ef"=5 0 VOLTS AC 
--CHOKES Of INFINITE 

700•r--r---r--, INDUCTANCE 
•••••CHOKES OF VALUES 

SHOWN 
ll';'-t--1---,--BOUNOARY LINE FOR 

\\ CHOKE VALUCS SHOWN 
ii\\ CEK=SEE RATING 

600 \\ \ CHART 

\\\'', ~ 
~,", ... ,-ro,,-,,.,,,--- O AS S~OWN I 16µ.f" 
"\ \ <, ffi 50 I \ \ \ \ '~J,y 

~ 
i: 
0 .... 

- 400h--ll--lr"--.l::::--t--t=\t--t---! 
~ 

() 40 80 120 
PC LOAD MlLLIAMPERtS 

$2CM-7J95~ 
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0 

80 120 
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Technical Data =========~ 
Voltage Regulation (Approx.): 

Half-load to lull-load current •..••..••..•••• 

Typical Operation with Choke Input to Filter, 
AC Plate-to-Plate Supply Voltage (rm•) .....•.•. 
Filter Input Choke .......................... . 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of { 76 ma • • · · · • • • • • ...... , •....... 
62,5 ma ....................... . 

At lull-load current of I 150 ma , ........•...•••••......• 
t 126 ma ................... .. 

Voltage Regulation (Approx.): 
Half-load to full-load current .•..•••• , •••..• 

40 

700 
10# 

270 

245 

25 

50 

1000 
10# # 

405 

380 

15 

volts 

volts 
henries 

volts 
volts 
volts 
volts 

volts 

* Higher values of capacitance than indicated may be used but the effective plate supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 

= This value is adequate to maintain optimum regulation in the region to the right of line L= 10H on 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is 
not less than 35 ma. For load currents le... than 35 ma, a larger value of inductance is required for 
optimum regulation. 

# This value is adequate to maintain optimum regulation in the region to the right of line L= lOH on 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is 
not less than 50 ma. For load currents less than 50 ma, a larger value of inductance is required for 
optimum regulation. 

Pp
2
,0Nc Poi NC FULL-WAVE VACUUM RECTIFIER 

Glass octal types used in power 

NC 
7 

r ::s!~~te
O

fd;a~~q:i;~:;::~:~ ~~1~J 
a Outline 42, 5Y4-GT Outline 25, 

Nc r OUTLINES SECTION. Tubes re-

SY4-G 

5Y4-GT 
quire octal socket. Type 5Y4-GT is supplied with pins No.4 and No.6 m1ssmg. 
Vertical tube mounting is preferred, but horizontal operation is permissible if pins 
No.2 and No.7 are in horizontal plane. Filament volts (ae), 5.0; amperes, 2.0. For 
maximum ratings, typical operation, and curves, refer to type 5Y3-GT. It is 
especially important that these tubes, like other power-handling tubes, be adequately 
ventilated. Type 5Y4-G is a DISCONTINUED type listed for reference only. 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

equipment having large de requirements. Out
line 61, OUTLINES SECTION. Tube requires 
four-contact socket. Vertical mounting is pre
ferred but horizontal mounting is permissible if 
pins 1 and 4 are in horizontal plane. Filament 
volts (ac), 5.0; amperes, 3.0. For maximum 
ratings, refer to type 5U4-G. Type 5Z3 is used 
principally for renewal purposes. 

Po
2 

4 FULL-WAVE VACUUM RECTIFIER 

Metal type used in power supply 

523 

H2 ~ 
6PD1 

of radio equipment having moderate 524 
de requirements. Outline 6, OUT-

1 8 K LINES SECTION. Tube requires 
s H octal socket and may be mounted in 

any position. Heater volts (ac), 5.0; amperes, 2.0. Maximum ratings: peak inverse 
plate volts, 1400 max; peak plate ma. per plate, 375 max. Typical operation as full
wave rectifier with capacitor-input filter: ac plate-to-plate supply volts (rms), 700; 
total effective plate-supply impedance per plate, 50 ohms; de output ma., 125. 
Typical operation with choke-input filter: ac plate-to-plate supply volts, 1000; 
minimum filter-input choke, 5 henries; de output ma., 125. 
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6A3 

6A4/LA 

6A6 

6A7 
6A7S 

RCA Receiving Tube Manual 

POWER TRIODE 
Glass type used in output stage of radio re

ceivns. Outline 51, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 6.3; amperes, 1.0. This type is 
identical elePtricallywith type6B4-G. Type6A3 
is a DISCONTINUED type listed for reference 
only. 

POWER PENTODE 
Glass type used in output stage of auto

mobile receivers. Outline 43, OUTLINES SEC
TION. Tube requires five-contact socket. Fila
ment volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation: plate and grid-No. 2 volts, 180 max; 
grid-No. 1 volts, -12; plate ma., 22; grid-No. 2 
ma .• 3.9; plate resistance, 45500 ohms approx.; 
transconductance, 2200 µmhos; load resh:1tance, 
8000 ohms; cathode-bias resistor, 465 ohms; 
output watts, 1.4. This is a DISCONTINUED 
type listed for reference only. 

HIGH-MU TWIN POWER TRIODE 
Glass type used in output stage of ac-oper• 

ated recciivers as a class B power amplifier or 
with units in parallel as a class A1 amplifier to 
drive a 6A6 as class B amplifier. Outline 43, 
OUTLINES SECTION. Tube requires medium 
seven-contact (0.855-inch, pin-circle diameter) 
socket. Filament volts (ac/dc), 6.3; amperes, 
0.8. This type is electrically identical with type 
6N7. Type 6A6 is a DISCONTINUED type 
listed for reference only. 

PENT AGRID CONVERTER 
Glass types used in superheterodyne cir

cuits. Outline 40, OUTLINES SECTION. 
These types require the small seven-contact 
(O. 75-inch, pin-circle diameter) socket. Except 
for intereleetrode capacitances, the 6A 7 is iden
tical electrically with type 6A8. Type 6A 78, now 
DISCONTINUED, has the external shield con
nected to cathode. In general, its electrical char
acteristics are similar to those of the 6A 7, but 

p~G 

~ 
f f 

the Lwo types are usually not directly interchangeable. Type 6A 7is used principally [or nrnewal purposes. 

6A8 
6A8-G 

6A8-GT 

PENT AGRID CONVERTER 
Metal type 6A8 and glass octal types 6 A8-G 

and 6A8-GT used in superheterodyne circuits. 
6A8 Outline 4, 6A8-G Outline 39, 6A8-GT 
Outline 23, OUTLINES SECTION. Tubes re
quire octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings: plate, grids
N o.3-and-N o.5-supply, and grid-N o.2-supply 
volts, 300 max; grids-No.3-and-No.5 (screen-
grid) volts, 100 max; grid-N o.2 (anode-grid) 

volts, 200 max; grid-No.4 (control-grid) volts, 0 max; plate dissipation, 1 max watt; grids-No.3-and
No.5 input, 0.3 max watt; grid-No.2 input, 0.75 max watt; total cathode ma., 14 max; peak heater
cathode volts, 90 max. These types are used principally for renewal purposes. 

Characteristics: CONVERTER SERVICE 
Plate Voltage .......................................... . 100 250 volts 
Grids-No. 3-and-No. 5 Voltage .......................... . 
Grid-No. 2 Voltage ..................................... . 

50 100 volts 
100 volts 

Grid-No. 2 Supply Voltage .............................. . 250* volts 
Grid-No. 4 Voltage ..................................... . -1. 5 -3 volts 
Grid-No. 1 (Oscillator-Grid) Resistor ..................... . 50000 50000 ohms 
Plate Resistance (Approx.) .............................. . 
Conversion Transconductance ........................... . 
Conversion Transconductance (Approx.) with grid-No.4 voltage 

0.6 0.36 megohm 
360 550 µ.mhos 

of -20 volts. . . ..................................... . 3 µmhos 
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Technical Data ====...=---===-
Conversion Transconductance (Approx.) with grid-No.4 yoltage 

of -35 volts .. , .............. , .. , .. , ................. . 
Plate Current. . . . . . ........... , ..•..•.................. 
Grids-No. 3-and-No. 5 Current .......................• , 
Grid-No. 2 Current ... , ...................•.......•...... 
Grid-No. I Current ..............................•....... 

.umhos 
ma. 
ma. 
ma 
ma 

Total Cathode Current ................................. . 

1.1 
1.3 

2 
0.25 
4.6 

6 
3.5 
2.7 

4 
0.4 

10.6 ma 
* Grid-No. 2 supply voltages in excess of 200 volts require use of 20000-ohm voltage-dropping resistor 
bypassed hy 0. 1-uf caparitor. 

HIGH-MU TRIODE 
Miniature type used as cathode

drive amplifier, frequency converter, 
or oscillator at frequencies up to about 

" 300 megacycles per second particularly 
p in television and FM receivers. Outline 

6AB4 

11, OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.15. For maximum 
ratings, characteristics, and curves, refer to type 12AT7. 

ELECTRON-RAY TUBE 
Glass type used to indicate visually by 

means of a fluorescent target the effects of a 
change in a controlling voltage. It is used as a 
convenient means of indicating accurate ndio
reeeiver tuning. Outline 34, OUTLINES SEC
TION. Tube requires six-contact socket. For 
heater and cathode considerations, refer to type 
6AV6. Heater volts (ae/dc), 6.8; amperes, 0.15. 
Ratings: plate-supply volts, 180 max; target 
volts, 180 max, 125 min. This type is used 
principally !or renewal purposes. 

REMOTE-CUTOFF PENTODE 
Metal type used in rf and if stages of pic

ture amplifier of television receivers particularly 

6ABS/ 
6NS 

those employing automat,ic ... gain control. Out- 6ABl 
line 3, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.45. Maximum ratings as class Ai amplifier: 
plate and grid-No. 2 supply volts, 300 max; 
grid-No.2 volts, 200 max; plate dissipation, 3.75 
max watts; grid-N o.2 input, 0. 7 max watt. Typ-

ical operation: plate and grid-No.2 supply volts, 300; grld-No.8 volts, 0; grid-No.2 series 
resistor, 30000 ohms; grid-No.I volts, -8; plate resistance (approx.), 0.7 megohm; transconductance, 
5000 ;tmhos; grid-No.I volts for transconductance of 50 1tmhos, -15; plate ma,, 12.5; grid-No.2 ma., 3.2. 
This type Is used principally for renewal purposes. 

p~---

5

G 

2 7 
H H 

l 8 
NC K 

HIGH-MU POWER TRIODE 
Glass octal type lllWd in single-ended or 

push-pull audio-frequency power amplifiers of 
the direct-eoupled type in which a driver tube 
develops positive grid bias for the 6AC5-GT 
output stage. Outline 22, OUTLINES SEC-
TION. This type may he supplied with pin No. 
1 omitted. Tube requires octal socket. Heater 

6AC5-GT 

volts (ac/de), 6.3; amperes, 0.4. Maximum ratings: plate volts, 250 max; peak plate ma. {per tube) 
110 max; average plate dissipation, 10 max watts. This type is used principally for renewal purposes. 

G, 5 K SHARP-CUTOFF PENTODE 

c; 

7 

Gz Metal type used in rf and if stages 
of picture amplifier and the first stages 
of the video amplifier of television re-

H H ceivers. It is also used as a mixer or 
s P oscillator tube in low-frequency appli-

6AC7 

cations. Outline 3, OUTLINES SECTION. Tube requires octal socket. When tube 
is used a"' a high-gain audio amplifier, heater should be operated from a battery 
source. 
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RCA Receivi11g Tube Manual 
HEATER VOLTAGE (AC/DC) .......................................... . 
HEATER CURRENT ....... , ........................................ , , 
Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ...................................... , ............. . 
GRio-No.2 (SCREEN-GRID) VOLTAGE ................................... . 
GRio-No.2 SUPPLY VOLTAGE ........................................ . 
PLATE DISSIPATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............................. . 
For grid-N o.2 voltages between 150 and 300 volts ................... . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ........................ . 

Characteristics: 
Plate Supply Voltage ................................... . 
Grid-No. 3 Voltage .................................... . 
Grid-No. 2 Supply Voltage .............................. . 
Grid-Ko. 2 Series Resistor ............................... . 
Min. Cathode-Bias Resistor ............................. . 
Plate Resistance (Approx.) .............................. . 
Transconductance . ..................................... . 
Plate Current. . ........................ . 
Grid-No. 2 Current. . . . . . . . . . . . . . . ..................... . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For cathode-bias operation with fixed grid-~o.2 voltage 
For cathode-bias operation with grid-N o.2 resistor 

300 
0 

150 

160 
1 

9000 
10 

2.5 

6.3 volts 
0.45 ampere 

800 max volts 
See curve page 69 

300 max volts 
3 max watts 

0.4 max watt 
See curve page 69 

90 max 
90 max 

300 
0 

300# 
60000 

160 
1 

9000 
10 

2.5 

0 .25 max 
0. 50 max 

volts 
volts 

volts 
volts 
volts 
ohms 
ohms 

megohm 
µ.mhos 

ma 
ma 

megohm 
megohm 

# Grid-No.2 supply voltages in excess of 150 volts require use of a series dropping resistor to limit the 
voltage at grid No. 2 to 150 volts when the plate current is at its normal value of 10 milliamperes. 

6AD6-G 

ELECTRON-RAY TUBE 
Glass octal type used to indicate visually, 

by means of two shadows on the fluorescent tar
get, the effects of changes in the controlling 
voltages. It is a twin-indieator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. l\faximum over-all length, 
2-7 /8 inches; maximum diameter, 1-5 /16 inches. 
Heater volts (ac/dc), 6.3; amperes, 0.15. Maxi
mum target volts, 150. This is a DISCON
TINUED type listed for reference only. 

TRIODE-POWER PENTODE 
Glass octal type used in a push-pull ampli-

fier circuit in conjunction with type 6F6-G. Tri-

6AD7-G ode unit serves as phase inverter. Outline 42, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.85. 
For typical operation of pentode unit, refer to 
type 6F6-G. Maximum ratings of pentode unit 
as class A, or push-pull class AB, amplifier: plate 
volts, 375 max; grid-No. 2 volts, 285 max; plate 

dissipation. 8.5 max watts; grid-No.2 input, 2.7 max watts. Maximum ratings of triode unit as classA1 
amplifier: plate volts, 285 max; plate dissipation, 1.0 max watt. This type is used principally for renewal 
purposes. 

6AE5-GT 

6AE6-G 

LOW-MU TRIODE 
Glass octal type used as class A1 amplifier 

in ac/dc radio receivers. Outline 22, OUT
LINES SECTION. Heater volts (ac.fdc), 6.3; 
amperes, 0.3. Maximum ratings as class A1 am~ 
plifier: plate volts, 300 max; plate dissipation, 
2.5 max watts. This is a DISCONTINUED 
type listed for reference only. 

TWIN-PLATE CONTROL TUBE 
Glass octal type used as a control tube for 

twin-indicator type electron-ray tubes. Outline 
36, OUTLINES SECTION. Contains two tri
odes with different cutoff characteristics. If a vc 
voltage is applied to the common control grid in 
suitable circuit, one triode section operates on 
weak signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 
0.16. This is a DISCONTINUED type listed 
for reference only. 

p:w---SG 
2 7 
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=========- Technical Data =========-
0Ti! KTz 

p cr1 

H H 

8 

t-lC K, 1 

H K 

TWIN-INPUT TRIODE 
Glass octal type used as a voltage amplifier 

or as a driver for two type 6AC5-GT tubes in 
dynamic-coupled, push-pull amplifiers. In the 
latter service, type 6AE7-GT replaces two tubes 
ordinarily required as drivers. Outline 22, OUT
LINES SECTION. Heater volts (ac/dc), 6.S; 
amperes, 0.5. This is a. DISCONTINUED type 
listed for reference only. 

MEDIUM-MU TRIODE 
H <. Miniature types used as local 

oscillators in uhf television receivers 
c P covering the frequency range of 470 to 

890 megacycles per second. 6AF4 Out-
" line 11, 6AF4-A Outline 9, OUTLINES 

6AE7-GT 

6AF4 

6AF4-A 
SECTION. Tubes require miniature seven-contact socket and may be mounted in 
any position. 

HEATER VOLTAGE (AC/DC) ..................... , .. , .. , . , .. , ... , , , , , .• 
HEATER CURRE"1T, ••.••••.•..••• , •••••••••.••.• , •.•.••.•••••.••. , , . 
DIRECT lNTERELECTRODE CAPACITANCES*: 

Grid to Plate .............. , ..............................••..••. 
Grid to Cathode and Heater ...................................... . 
Plate to Cathode and Heater .....................................• 
Heater to Cathode"•. . . . . . . . . ............................ , .... . 

* With external shield connected to cathode. 
** With external shield connected to plate. 

Characteristics: CLASS A, AMPLIFIER 
Plate Supply Voltage .•...................................... , ..... 
Cathode-Bias Resistor ..................................... , •........ 

¥i!'l!;i!:r!t:n~:~~~r .. : : : : : : : : : : : : : : : : : : : : : : : : : . : : : : . : : : : : : : . : : : : : : : : : 
Transconductance ... , .. , ..................................... , ..... , 
Plate Current.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 

OSCILLATOR IN UHF TELEVISION RECEIVERS 
Maximum Ratings (Design-Maximmn Value,): 

DC PLATE VOLTAGE ••• ' ••••••..••••• ' ••••••••••.••.• ' ••.• ' ..•.••.••• 
DC GRID VOLTAGE ••••••••..••••.•••••••.••.••...........•.••.••.•• 
DC GRID CURRENT.. . • • . . • . • • • . • • • • . • ••••.••••••.•••...•..•..••.•• 
PLATE DISSIPATION ••..•.•....•.•••••. , •••.• , .. , •.•....•...•.••.•••• 
DC CATHODE CURRENT •.••...•.••••••••••••••••••.....•..•.••.••••• 
PEAK HEATER-CATHODE VOLTAGE:■ 

Heater negative with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . ... 
Heater positive with respect to cathode .................. , ..•. , . , ..• 

AVERAGE PLATE CHARACTERISTICS 

TYPE 6AF4-A 
I E f = ~-l VOL TS 

60 

l l +. 
I'/ 

I f I 
; 1/I I / C, 

"' "' ,1/ ,-. 
< 

I I l~ ~ 

/ b,Y .. 
~ t,/ 

20 

/ /I V /2 I/ V ,, 
/ ~:-7 ,, .. .,,. 

6.3 
0.225 

1. 9 
2.2 
1. 4 
2.'..! 

80 
150 

13.5 
2100 
6500 
17.5 

150 lntlX 
-50 max 

2 max 
2.5 max 

24 max 

50 max 
50",nax 

volts 
ampere 

µµf 
µµf .,,,f 
µµf 

volts 
ohms 

ohms 
µmhos 

ma 

volts 
volts 

ma 
watts 

ma 

volts 
volts 

1/ X v __,,,,, -::.- -::::- ----1.--: ~" _::)... -J!... 
0 40 10 -120 t60 

PLATE VOLTS 

119 

200 240 

92CM-7756Tt 



RCA Receiving Tube .Manual 
Typical Operation as Oscillator at 950 Mc: 
Plate Supply Voltage .............................................. .. 100 

220 
10000 

17 
750 

volts 
ohms 
ohms 

Plate Resistor ......................... , ............................ . 
Grid Resistor ...................................................... . 
Plate Current ............................................... , ..... , , ma ,.a Grid Current (Approx.) .................................... . 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation ......................................... , , Not recommended 
For cathode-bias operation ............... , . . . . . . . . . . . . . . . . . . . . . O. 5 max megohm 

• It is recommended that the heater be kept at cathode potential to minimize the effects of variation in 
the heater-to-cathode capacitance between tubes. 
0 The de component must not exceed 25 volts. 

ELECTRON-RAY TUBE ~RCui TA 

Glass octal type used to indicate 3 

visually, by means of two shadows on Rcu 

the fluorescent target, the effects of H H 

changes in the controlling voltages. It 
is a twin-indicator type and is used as NC 

1 8 
K 

6AF6-G 

a convenient means of indicating accurate radio-receiver tuning. Maximum over-all 
length, 2-5/16 inches; maximum diameter, 1-9/32 inches. This type may be sup
plied with pin No.l omitted. Tube requires octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Ratings: target volts, 250 max, 125 min; ray-control-electrode sup
ply volts, 250 max; peak heater-cathode volts, 90 max. Typical operation: target 
volts, 250; target ma., 2.2; series resistor, 1 megohm; ray-control-electrode volts 
(approx. for 0° shadow angle), 160; ray-control-electrode volts (approx. for 90° 
shadow angle), 0. 

SHARP-CUTOFF PENTODE *p 
Miniature type used in compact H G2 

radio equipment as an rf or if amplifier 
up to 400 megacycles per second. ~

3 
~ 3 

Outline 11, OUTLINES SECTION. 1s 1s 
Tube requires miniature seven-con- G, 

6AG5 

tact socket and may be mounted in any position. Except for a slightly lower trans
conductance, this type is similar electrically to miniature type 6BC5. Heater volts 
(ac/dc), 6.3; amperes, 0.3. 

POWER PENTODE $' 5

" 

Metal type used in output stage Ne c.z 
of video amplifier of television receiv-6AG7 
ers. Outline 6, OUTLINES SECTION. H H 

Tube requires octal socket. Heater s 
volts (ac/dc), 6.3; amperes, 0.65. Max- \ 3 

P 

imum ratings as class A, video voltage amplifier: plate volts, 300 max; grid-No.2 
volts, 300 max; plate dissipation, 9.0 max watts; grid-No.2 input, 1.5 max watts. 
Typical operation as a class A, amplifier: plate volts, 300; grid-No.2 volts, 150; 
grid-No.1 volts, -3; peak af grid-No.1 volts, 3; zero-signal plate ma., 30; maximum
signal plate ma., 30.5; zero-signal grid-No.2 ma., 7; maximum-signal grid-No.2 
ma., 9; plate resistance, 130000 ohms; transconductance, 11000 µmhos; load 
resistance, 10000 ohms; total harmonic distortion, 7 per cent; maximum-signal 
output watts, 3. 

6AH4-GT 

MEDIUM-MU TRIODE 
Glass octal type having high perveance 

used as vertical deflection amplifier in television 
receivers. Outline 22, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; am
peres, 0.75. Characteristics as class A, amplifier: 
plate volts, 250; grid volts, -23; amplification 
factor, 8; plate resistance (approx.), 1780 ohms; 
transconductance,4500 µmhos; plate ma.,30. This 
type is used principally for renewal purposes. 
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Technical Data========== 
VERTICAL DEFLECTION AMPLIFIER 

Maximum Ratings: 
For operation in a 525-line, SO-frame system 

DC PLATE VOLTAGE ....... , ...... , , .. , , .. , . , .............. , .. , ... . 
PEAK POSITIVE-PULSE PLATE VOLTAGE#(Abeolute maximum), ......••.•.. 
PEAK NEGATIVE-PULSE GRID VOLTAGE, , . , , , ............. , .. , .. , ... , . , . 
PEAK CATHODE Cu1rnENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
AVERAGE CATHODE CURRENT,,, ......... , ... , .. , , , , , ............... . 
PLATE DISSIPATION, .. , . , . , •..... , . , , ..... , .. , ...•..•. , .. , .. , .... , , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...................• , , .•••••• 
Heater positive with respect to cathode. , .•.. , ..........•....••••• , • 

Maximum Circuit Value (For maximum rated condilums): 
Grid-Circuit Resistance: 

For cathode-bias operation . . . . . . . . . . . . . . . . . . .. , . , 

500 max volts 
2ooo•ma.r volts 
-200 max volts 

180 nw.r ma 
60 mn.r ma 

7.5 max watts 

200 max volts 
200• max volts 

2.2 max megohms 

#The duration of the voltage pulse must not exceed lli per cent of one vertical scanning cycle. In a 
625-line, SO-frame system, 15 per cent of one vertical scanning cycle is 2. 6 milliseconds. 
• Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 100 volts. 

SHARP-CUTOFF PENTODE 
Miniature type used as if amplifier in video 

stages of television receivers. Outline 11, OUT-
LINES SECTION. Tube requires miniature 

6
AH

6 seven-<1ontact socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; am-
peres, 0.45. Maximum ratings as class A1 ampli-
fier: plate and grid-No.2 (screen-grid) supply 
volts, 300 max; grid-No.2 volts, see curve page 
69; plate dissipation, 3.2 max watts; grid-No.2 

input, 0.4 max watt for grid-No.2 voltages up to 150 volts, see curve page 69 for grid-No.2 voltages 
between 150 and 300 volts; total cathode current, 13 max ma; pe.ak heater-cathode volts, 90 max. 

CLASS A, AMPLIFIER 
Triode* Pentode 

Chara cterislics: Canmriion Connection 
Plate Supply Voltage .................. . 150 300 volts 
Grid-No.3 (Suppressor Grid) ......................... . - Connected to cathode at socket 

g~~t~~i!~P:r.:i~~~~~. ·. ·. ·. ·. ·. '. . '. '. '. '. '. : : . : : : '. . : '. , : : '.: 
Amplification Factor ....................•............ 
Plate Resistance (Approx.). • . . . . . . . . . . . . . . • . . . . . . . . 
Transconductance ................................. . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa.,. 
Plate Current ..... , ... , ..... , ...•...........•..•...• 
Grid-No.2 Current .................. , ...........•... 

* Grid No.2 and Grid No.3 tied to plate. 

160 
40 

3600 
11000 

-7 
12.5 

150 volts 
160 ohms 

600000 
9000 

-7 
10 

2.5 

ohms 
µmhos 

volts 
ma 
ma 

*
s p SHARP-CUTOFF PENTODE 

H 
02 Miniature type used as an rf or if 

~, ~3 ~t;!!:~::;;:r1!ri!~~ihi~!~~r: 6AKs 
'
5 15 an amplifier at frequencies up to 400 

c, megacycles per second. Outline 9, 
OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. 
HEATER VOLTAGE (AC/DC), .........•... , .•......•. , .• , , • , • , .. , • , •..•. , 
HEATER CUl\ll.ENT, ............ , , . , ... , , . . . . ........ , . . . ........... , 
DIRECT INTERELECTRODE CAPACITANCES (Approx. with external shield): 

Grid No.l to Plate ..••.••......................................... 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .. . 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ...... . 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE .... ' .. ' ......••. ' .•••..••.........................•.• 
GR!D-N0.2 (SCREEN-GRID) VOLTAGE, ........ , .................... , ... , .. 
GRID-N0.2 SUPPLY VOLTAGE .••• ,., ..... , .... , .......................• 
PLATE DISSIPATION., ....... , .......•....•..•.. , ..•...•.. , ...... , .•.. , 
GRID-N0.2 INPUT: 

For grid-N o.2 voltages up to 90 volts ........................•.. , ...• 
For grid-No.2 voltages between 90 and 180 volts ............. , .•... , .. 

CATJ,IODE CURRENT ....••........•.. ' ....... ' .........• ' .. '.' ........ . 

121 

6.3 
0.175 

0.02 ma:,; 
4.0 
2.8 

volts 
ampere 

µuf 
µµI 
µµf 

180 max volts 
See curve page 69 

180 max volts 
1. 7 max watts 

0.5max watt 
See curve page 69 
18 max ma 



RCA Receiving Tube Manual 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . ............................ . 
Heater positive with respect to cathode ............................ . 

Characteristics: 
Plate Supply Voltage ..... , , . . . . . . ............... . 
Grid-N o.2 Supply Voltage. . . . . . . . . . ........ . 
Cathode-Bias Resi•tor" ................................... . 
Plate Resistance (Approx.) ............................. . 
Transconductance . ....................................... . 
Grid-No.1 Voltage for plate current of 10 µa ................. . 
Plate Current ............................................ . 
Grid-No.2 Current ...................................... .. 

* Fixed-bias operation is not recommended. 

120 
120 
180 
0,3 

5000 
-8.5 

7.5 
2.5 

AVERAGE PLATE CHARACTERISTICS 

90 max 
90 max 

180 
120 
180 
0.5 

5100 
-8.5 

7. 7 
2.4 

PENTOOE CONNECTION 
IOr---------r--,----~--r--,----r--~--r--,---, 

TYPE 6AK5 I I I 
E.f': 6.3 VOLTS 

~ GRID• N!' 2 VOL ToS~•1•2:0:_.t==t==1==r====r:;.!!GR!!!ltO_:!-N:!;!~l 4VjO,_L T-"S1EC~i_•_-,r-1-1 
5 -! 12 ..,...i...----
3 
~ 

'i 

-- --- ---=-~ 
-- - __ -_4 

0 80 120 180 200 240 
PLAT£ VOLTS 92CM•6!i04'T 

volts 
volts 

volts 
volts 
ohms 

megohm 
µmhos 

volts 
ma 
ma 

TWIN DIODE ~H Ko

2 

Miniature, high-perveance type H 
15 

used as detector in FM and television 
circuits. It is especially useful as a p02 

7 Po, 

ratio detector in ac-operated FM re-
ceivers. Each diode section can be used "o, 

6AL5 

independently of the other, or the two sections can be combined in parallel or full
wave arrangement. Resonant frequency of each unit is approximately 700 mega
cycles per second. Outline 9, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER CURRENT .................................................. . 
DIRECT IN"TERELECTRODE CAPACITANCES: 

Plate No. 1 to Cathode No. 1, Heater, and Internal Shield .......... . 
Plate No. 2 to Cathode No. 2, Heater, and Internal Shield ....• , .... . 
Cathode No. 1 to Plate No. 1, Heater, and Internal Shield ........... . 
Cathode No. 2 to Plate No. 2, Heater, and Internal Shield ........... . 
Plate No. 1 to Plate No. 2 ....................................... . 

Maximum Ratings: HALF-WAVE RECTIFIER 
PEAK INVERSE PLATE VOLTAGE .. , ....... , .. , .. , ..... , ..... ,.,, .... , .. 
PEAK PLATE CURRENT (Per Plate) ................................•... 
DC OUTPUT CURRENT (Per Plate) ......................... , .......... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .........•..................• 
Heater positive with respect to cathode ................•...........• 

Typical Operation, 
AC Plate Voltage per Plate (rms) .......•.....•.............•...•....• 
Min. Total Effective Plate-Supply Impedance ...••.........•...•••••••. 
DC Output Current per Plate ...............•.................•... , ..• 

122 

6.3 volts 
0.3 ampere 

2.5 µµ( 

2.5 ,.,.r 
3.4 µµ! 
3.4 µµf 

0.068 max µµ! 

330 max volts 
64 max ma 

9 max ma 

330 max volts 
330 max volts 

117 volts 
300 ohms 

9 ma 



Technical Data 
AVERAGE CHARACTERISTICS 

HALF"-WAVE RECTIFICATION-SINGLE DIODE 

TYPE6AL5 
Ep=6.3 VOLTST--1--1-+-+--i 

0t-t--J-+--t----,f--ll4 ;;, 
f! 

i-+-+--l-1 +--+--+--+--l12 _, .. 
a: 
"' +-~-+--110~ 
<[ 

::; 
et 

ELECTRON-RAY TUBE 
Glass oetal type used to indicate visually 

on a pair of rectangular fluorescent patterns the 
effects of changes in voltages applied to its gri,i: 
and three deflecting electrodes. It is especially 6AL7 GT 
useful in meeting the requirements for accurate -
tuning in FM receivers. Outline 22, OUTLINES 
SECTION,-exoopt over-all length is 3-1/16 max 
inches and seated height is 2-1/2 = inches. 
Tube requires octal socket and may be mounted 

in any position. Heater volts (ac/dc), 6.3; amperes, 0.15. Ratings: target volts, 365 max, 220 mi,,; peak 
heater-cathode volts, 90 max. Typical operation in indicator service: target volts, 815; deflecting elec
trodes Nos. l, 2, and 3 volts, 0; cathode resistor (approx.), 3800 ohms; deflection sensitivity (approx.), 
1 mm/volt; grid volts for fluorescence cutoff, -7. This type is used principally for renewal purposes. 

HIGH-MU TRIODE 
Miniature type used as mixer and 

rf amplifier in cathode-drive circuits 
of uhf television receivers. Outline 10, 
OUTLINES SECTION. Tube requires 
miniature nine-contact socket and 
may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ...•..•.........•............• , , , . , .•.. , , .• 
HEATER CURil.ENT, , , , , , • , , •• , • , ••••••. , •••.. , , , , • , , , • , •• , •• , , ••• , ••• 

Maximum Ratings: CLASS A1 AMPLIFIER 

PLATE VOI,TAGE, ... , ... , . , , , .... , ...• , ......•••••• , ......• , .• , •. , ••• 
GttrD Vor:rAGE, Positive bias value ....... , .. , .... , . . . . . . . . . ....... ~ .. , 
PLATE DlllSJPATION. , ..............•••..•.••.•.• , , , • , . , , .•..••.•••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......• , ..• , , . , ........•....• 
Heater positive with respect to cathode, . , . • • . . . .. , ...• , ••..• , •••... 

Characteristics, 

~~tt;~:;Glr. ~.!!~1:~.: · . : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : 
Amplification Factor. . . . . . . . . . ... , ....... , ....................•... 

i~!';;.~J':!':fa':ct.ppro~:: ·.: : : : : : : : : : : : : : : .. : : : : : : : : : : : : : : : : : : : : : : : : : : 
Plat<> Current. . . . . . . . . . . . . . . . . . ................................... . 
Grid Voltage (Approx.) for plate current of 10 µa. . . ........ . 

0 

6AM4 

6.3 volts 
.225 ampere 

200 mn.r. YOHs 
0 mn..c volts 
2 tmu: watts 

80*m(JX volts 
80 mar volts 

200 volts 
101) ohms 

85 
8700 ohms 
9800 µmhos 

10 ma 
-6.5 volts 

* Under cutoff conditions in direct-eoupled cathode-drive circuits, it is permissible for lhis \'oltage to 
be as high as 250 volts. 
• Fix:ed-hias operation is not recommended. 
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DIODE-SHARP-CUTOFF 
PENTODE 

6AM 8 Miniature types used in diversified 
applications in television receivers. 

6AM8 A Type 6AM8-A has a controlled heater 
- warm-up time for use in receivers em-

ployingseries-connected heater strings. 

H 

The pentode ·unit is used as an if amplifier, video amplifier, or age amplifier. The 
high-perveance diode is used as an audio detector, video detector, or de restorer. 
Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. Type 6AM8 is a DISCONTINUED type 
listed for reference only. 

HEATER VOLTAGE (AC/DC). , •. , • , . , .•......... , . • • . • • . , • , ••.••.• , •• 
HEATER CURRENT .•.•........••.....•..•.•.•••••••••••••••••. , • , , , , , 
HEATER WARM-UP TIME (Average) for 6AM8-A .....•......... , ....... . 

DIRECT INTERELECTRODE CAPACITANCES: 

Diode Unit: 
Plate to Cathode, Heater, and Internal Shield ......•. 
Cathode to Plate, Heater, and Internal Shield ....... . 

Pentode Unit: 
Grid No.1 to Plate ............................... . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield ................................ . 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield .................................. . 
Pentode Grid No.1 to Diode Plate .................... . 
Pentode Plate to Diode Cathode ...................... , 
Pentode Plate to Diode Plate ......................... . 

Without 
External 
Shield 

1.7 
4 

0.015 max 

6 

2.6 
0. 006 max 
0.15max 

0.1 max 

PENTODE UNIT AS CLASS At AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE •••••••••••••••.••••..•.•..••.••.••••.••• , ••••••••••• 
GRll).,N0.3 (SUPPRESSOR) VOLTAGE .. ' .......... '.''.' .• ' •••.••••..••• 
Gnrn-No.2 (SCREEN-GRID) SUPPLY VOLTAGE .........•..•.•. , •.••••••••• 
GRID-N0.2 VOLTAGE, •...•..................... , , . , • , , • , , • , ••••••••• 
GRID-No.l (CONTROI?GRID) VOLTAGE, Positive bias value ...•............ 
PLATE DISSIPATION ••••••..•..••..•..••.•...•...•.....• , • • • •. , , , , .•• 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 150 volts ..................... , ....... , 
For grid-No.2 voltages between 150 and 300 volts ................. . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ..... , . . . . . . . ........ , ..... . 
Heater po,,iti ve with respect to cathode ......... , ........•••.•.•.... 

AVERAGE CHARACTER1$TfCS 
PENTOOE UN IT 

-f 

-3 

-4 

ISO 200 250 
-PL.AT£ VOLTS 

124 

300 

6.3 volts 
0.45 ampere 

11 seconds 

With 
External 

Shield 
2.3 ,.,,r 

4 µuf 

0.015 ma;; µµ{ 

6 µµI 

3.4 µµf 
0,005 max ,.,.r 
0.15 max ,.,.1 

0.035 max ,.,.r 

300 max volts 
0 max volts 

300 max volts 
See curve page 69 
0 max volts 

2. 8 max watts 

O. 5 ,,,ax watts 
See curve page 69 

200 max volts 
200° max volts 



Technical Data 

Characteristics: 
Plate Supply Voltage, , , .. , . . • . • . . . . . . • ... , ..... , ............ , ... , 200 volts 
Grid No.3. . . . . , , . , . . . , . . . . . . . Connected to cathode at socket 

g~it~~:if.';P&~i~~~ta~~: : : : : : : : : : . : : : : . .. . . .. .. . . f ~g :h;,;: 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . fi00000 ohms 
Transconductance .. , ......... , . . . . . . . . ......... , . . . . . . . . . .... , 7000 µ.mhos 
Grid•No.l Voltage /Approx.) for plate current of 10 µa ......... ,....... -H volts 
Plate Current. . . . . . . . . . . . . . . . . . . . . . ... , , ....... , , • , , •. , 11. 5 ma 
Grid-No.2Current, .....•.......•..................... ..... 2.7 ma 

Maximum Circuit Values, 
Grid-N o.1-Circuit Resistance: 

For fixed-bias operation ... , . . . . . . . . . . . . . . ............... , .. , .. , .• 
For eathode ... bias operation. . . . . . . . . . . . . . . . . 

DIODE UNIT 
Maximum Ratings: 
DC PLATE CURRENT. 
PEAK HhlATER-CATHODE VOLTAGl-1: 

Heater negative with respect to cathode ...... , ........•.....•....... 
Heater positive with respect to cathode .. , . , ... ~ ...•..• ~ ........... . 

0 The de component must not exceed 100 volts. 

H K 
HIGH-MU TRIODE 

H c; Miniature type used as mixer or 
rf amplifier in cathode-drive circuits 

c; P of uhf television tuners covering the 
frequency range of 470 to 890 mega-

P cycles per second. Outline 9, OUT-

0.25 max 
1.0 mox 

5 max 

200 max 
200° :m.ax 

megohm 
megohm 

ma 

6AN4 

LINES SECTION. Tube requires miniature seven-contact 
mounted in any position. 

socket and may be 

HEATER VOLTAGE (Ac/DC) .•• , • , .. , . , , . 
HEATER CURRENT, . , ....•••.•........ 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE. . . ......... ' •••• ' ............................... . 
PLATE DHlSIPATION .. , .. , . . • . • • . . . • , . , , . , . . . , ..•••••.••• , • , , ••••• , • 
CATHODE CURRENT ........ , , ..........• , • , •. , ..•••.•••• , , ••••••• , •• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............•••.•.......... 
Heater positive with respect to cathode. . . . . . . ........•...•.•......• 

Characteristics: 
Plate-Supply Voltage ............................................... . 
Cathode-Bias Resistor. . . , ...... , .....................•.•.•••.•••.••• 
Amplification Factor , , , ..... , . , .... , .•................•...........• 
Transconductance. . . . . . . . . . . . . . .............................. , ..• 
Plate Current ........ , ..... , ...... , ............... , , .. , .. , .. , . , 
Grid Voltage (Approx.) for plate current of 20 µa .......... . 

Maximum Circuit Values: 
Grid-Circuit Re,ilstance: 

For fixed-bias operation .... 
For cathode-bias operation. 

• The de component must not exceed 100 volts. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

6 3 
0.225 

800 ma:t 
4 max 

30 ma:t 

200 max 
2oo•max 

200 
100 

70 
10000 

13 
-7 

0.1 max 
0.5 max 

volts 
ampere 

ma 

volts 
volts 

volts 
ohms 

µmbos 
ma 

volts 

megohm 
megohm 

Miniature type used in a wide 
variety of applications in colortelevi- 6AN8 
sion receivers. The pentode unit is used 
as an intermediate.frequency ampli-
fier, a video amplifier, an age amplifier, 

or as a reactance tube. The triode unit is used in low-frequency oscillator, sync
separator, sync-clipper, and phase-splitter circuits. Outline 12, OUTLINES SEC
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. 
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HEATER VOLTAGE (AC/DC) ......... , .. , , , . , , • • • • ••• , ............... , ... , • 6. 3 
HEATER CURRENT ..................... , .. ••••., .... , ..... ,,, .••• , ..• ,,. 0.45 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate .....................•..•••••• , , •.•••.. , , • • • • • • • • • • • • • • 1. 5 
Grid to Cathode and Heater .......................................... 2.0 
Plate to Cathode and Heater ..•..•...............• , , •............ , . . • 0. 27 

Pentode Unit: 
Grid No.1 to Plate .................................................. O. 04 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 7 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield....... 2.3 

Triode Grid to Pentode Plate ................................... , ........ 0. 005 
Pentode Grid No.1 to Triode Plate ................................... , ... 0. 006 
Pentode Plate to Triode Plate ...•....................................... 0. 045 

CLASS A 1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .......... , , , • •,,,,,,,,, .. ,, .. ,,,., •• ,, 

Triode Unit 
300 max 

Pentode Unit 
300 max 
300 max 

See curve page 69 
0 max 

Gmn-No.2 SUPPLY VOLTAGE ........................•. , 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................. , •• 
GRID-N0.1 (CONTROL-GRID) VOLTAGE ......... ,,, •• , ..••• 
PLATE DISSIPATION .................................•• • 
Gmn-No.2 INPUT: 

For grid-N o.2 voltages up to 150 volts ...........••••• 
For grid-No.2 voltages between 150 and 300 volts •••• ,. 

PEAK HEATER-CATHODE VOLTAGE: 

0 max 
2.6 ma:,, 

Heater negative with respect to cathode., ••• ,,........ 200 max 
Heater positive with reopect to cathode •••••••••••• •·•• 200°max 

AVERAGE: PLATE CHARACTtRISTICS 
40 

PENTODE UNIT 

TYPE6AN8 
E-f':6.3 VOLTS 
GRIO-N22 VOLTs~,so 

£c1=0 
3 0 ...... 

I -0.5 

I 
' 

-1.0 
0 

r GR.ID-N°1 VOL TS Ee =-1.5 

r I 
-2.0 

0 
.,,. 
I 2.s 

r i -3.0 

-3.5 
V -4.0 

-4.5 
s.o 

0 100 200 300 400 500 

2 max 

0.5max 
See curve page 69 

200 max 
200°max 

volt• 
ampere 

µµf 
µµf 
µµf 

u.µf 
µµf 
µµ{ 
µµf 
µµf 
µµf 

volts 
volts 

volts 
watts 

watt 

volts 
volts 

PLATE VOLTS 92CM-8206j 

.,, .. 
5 .. 
;,; .. 

AVERAGE PLATE CHARACTERISTICS 

40~-~----.----,---r----;-Tc,:R,,:IO"'O~ErUc:.:Nc_lT"-r--,---,-,--,-,---: 
TYPE 6AN8 
E,F::6.3 VOLTS 

~ 20 f---+--
'> ... 
!, 
.J .. 

92CM-6209T 
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=========- Technical Data======--==-
Characteristics, 
Plate Supply Volta~e .......... ,, ...•. , ...........•.••• 
Grid-No.2 Supply '\ioltage ............ , ............... . 
Grid-No.l Voltage .................................... . 
Cathode-Bias Resistor .•.........•..•.................. 
Amplification Factor. . . . . . . . . . . . . . . . .............•..•. 
Plate Resistance (Approx.) ...........................•. 
Transconductance .... , . . . . . . . ........ , .... , ........• 
Grid-No.1 Voltage (Approx.) for plate current of 10µ,a .. , •• 
Plate Current .......................................• 
Grid-N o.2 Current. , ..•............... , .•. , •.......... 

Maximum Circuit Values: 
Grid-No.1..Circuit Resistance,* 

200 

-6 

19 
575() 
3300 
-19 

13 

200 
150 

180 

300000 
6200 

-8 
9.5 
2.8 

volts 
volts 
volts 
ohms 

ohms 
µmhos 

volts 
ma 
ma 

For fixed-bias operation ..... , .. , ........ , ....• ,..... 0.5 max 0.25 max megohm 
For cathode-bias operation ............ , , . , , ..... , . . . 1. 0 r,,ax l O max megohm 

0 The de component must not exceed 100 volts. 
*If either unit is operating at maximum rated conditions, grid-No.I-circuit resistance for both units 
should not exceed the stated values. 

BEAM POWER TUBE 
Miniature types used as output 6AQ5 

amplifiers primarily in automobile re-
ceivers and in ac-operated receivers 6AQS-A 
and, triode-connected, as vertical de-

G1 flection amplifiers in television receiv-
ers. Type 6AQ5-A has a controlled heater warm-up time for use in television 
receivers employing series-connected heater strings. Outline 13, OUTLINES SEC
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. Within their maximum ratings, the performance of these types is equiva
lent to that of larger types 6V6 and 6V6-GT. For typical circuits employing type 
6AQ5-A, both singly and in push-pull, refer to CIRCUITS SECTION. Type 
6AQ5 is a DISCONTINUED type listed for reference only. 
HEATER VO!,TAGE (AC/DC) , •,, •.•• , ••••• ,., •.••• , •• , ...•..•. , •.••. ,., 
HEATER CURRENT ..... ,., ...•. ,.,.,., .. , ... ,, , , , •.... , , • , , , . , •. , • , • 
HEUER WARM-UP TIME (Average) for 6AQ5-A. . . . . . . . . . . . . . , ....... . 

6.3 
0,45 

11 
DIRECT INTERELECTRODE CAPACITANCES (Approx.)' 

Grid No.1 to Plate,., .......... , ....... , ........... , ......... ,,.. 0.35 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 .......... ,.. 8.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . . , .. , , . , , .. , , . 8. 2 

AMPLIFICA'l'ION FACTOR*. . . . . . . , , .•. , • . . . . . . . . , . 9 . 5 

volts 
ampere 
seconds 

PLATE RESISTANCE (Approx.)* .. , . . . , , ........ , . . .. , ... , . . . 1970 ohms 
TRANSCONDUCTANCE*. . . . • • , . , . . 4800 µmhos 
* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.1 volts, -12.5; plate ma., 49.5. 

Mcximvm Rctings: CLASS A, AMPLIFIER 
PLATE VOLTAGE •....•.......•.. ,, , , • , , .•• , • , , • , , .• , , , , . , , , , . , , , , , , • 
GRID-N0.2 (SCREE!'-1-GRID) VOLTAGE,,, ..... ,,,, .. ,., .... ,,, .. , ... ,.,.,. 

250 

0 

I 

>-.----
--\ .... . 

'le 

~ ..,:::-.,,-::. -- -
J '"--

_, 
'✓ 
I .,,..-

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

'+\&J 
I I 

TYPE 6AQ5-A 
E f ::Q,3 VOLTS 

I G~IC>-NC2 VOLTS =2!>0 
I I 

'~ 
I ! I 

I i ... 1 I I I - _ .. .._+!!> 

_I I cc,=+?' - --1 

I I i 
I 

GR!D-N41 VOL1S EC,=-~I 

I I : 
i -,ol 

¼ ~112:.~ ! -l!l' 

I '• I I I ' I 
I 20 --,-..... -- - -::..-:.'- .t,:.- -Ec1 =-+ !!) ! -JO! -o 

100 200 300 400 soo 
PLAT( VOLTS. 

127 

I 

! 

I 
I 

250,na,: 
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Pl.ATE l)ISSIPATIO-'l.,, •.•••.• ,, •• ,,.,,,, •• , •. ,, .•.••. , •.•. , •.. ••., .•. 
GRrn-No.2 INPUT ..•••.•.•••..•.•....•..•••••.....•.••..•..•....• 
PEAK HEATER-CATHODE VOLTAGE: 6AQ5 

Heater negative with respect to cathode. . . . . . . . . . . • . . . . . 90 max 
Heater positive with respect to cathnde. . . . . . . . . . . . . . . . . 90 max 

• The de component must not exce,;d 100 volts. 

Typical Operotiam 
Same as for type 6V6-GT within the limitations of the maximum ratings. 

Maximum Circuit Values: 
Grid-N o.l-Cin'Uit Resistance: 

For fixed-bias operation .................•..•..........•.........•. 
For cathode-hia..'-! operation . . . . . . . . . . . . . . . .. , ............ , . , .... . 

Maximum Ratings: 
VERTICAL DEFLECTION AMPLIFIER (Triode Cannectionl 0 

For operation in a 55&5-line, SO-frame syste1n, 

DC PLATE Vor:rAGE ......................................•.•.....•. 
PEAK Pos1TIVE-PULSE PLATE VoLTAGEt (Ab,wlute Maxirrt111n) .......... . 
PEAK NEOATlVE>-PUL$l< Gnm-1\o.1 (CONTI\OL-GRlD) VOLTAGE, ....•.•••••. 
PEAK CATHODE Cum,ENT 
AVERAOE CATHODE CmmENT .. 
PLATE DISSlPA'fION ............. , 
PEAK HEATE!t-CATHOHE Vm,TAGE: 

Heater negative wit.h rnspoot to cathode ..... , ...................... . 
Heater positive with respect to cathode .........• , ....... , ........ , . 

Maximum Circuit Value: 
Grid-No.I-Circuit Resistance: 

For cat.hodn-hias operation. . . . . . . . • • . . . . . . . . . . . . . . . . . ........... . 
0 Grid No.2 connected to plate. 

12 11.ax 
2 niax 

6AQ5•A 
200 max 
2QQ■m'1X 

watts 
watts 

volts 
volts 

0.1 uiax megohm 
0.5 max megohm 

250 max 
11oo•max 
-250 n1ax 

105 ma.r 
35 ma.r, 

9 nm:c 

200 m-,a 
2oo•m.ax 

volts 
volts 
volts 

ma 
ma 

watts 

volts 
volts 

2. 2 max megohms 

t The duration of the pulse must not m,ceed 15 per cent of one vertical scanning cycle. In a 525-
line, 30-frame system, per cent of one vertical scanning cycle is 2.5 milliseconds. 
• Under no circumstances should this absolute value be exceeded. 
■ Thede component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 
TRIODE CONNECTION 

g 
~ 80 ~ _ _,_ __ ,_ __ ~'-+--!--+--+---I . 
0 ., ., 
"' 0 

J 40 l-',-,,>---"·/-----l''--+--+---1-+~ 

0 100 

6AQ6 

200 300 400 500 
Pi_ATE VOL TS 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as a combined 

detector, amplifier, and ave tube in 
compact radio receivers. This type is 
similar to metal type 6Q7 in many of 
its electrical characteristics. Outline 11, GT 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. For typical operation as resistance-coupled amplifier, 
refer to Chart 5, RESISTANCE-COUPLED AMPLIFIER SECTION. 
HEATER VOLTAGE (AC/00),,,. •• ••• ,,. •• ••., •••• •• •• •••• ............. ,. 
HEATER Ct:RRENT, , . , , ... • •. • • • • • .... ,.,.,, .......... • • • • • • • • • •" • • • 
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6.3 
0.15 

volts 
ampere 



Technical Data=========-
DIRECT INTERELEOTRODE CAPACITANCES (Triode Unit):0 

Grid to Plate .......................•.........•..........•••..•.. 
Grid to Cathode and Heater .............•..•..........••..•....... 
Plate to Cathode and Heater ........... , . . • . . . . . . . .....•....•••. 

• With close-fitting shield connected to cathode. 

Maximum Ratings, TRIODE UNIT AS CLASS A, AMPLIFIER 
PLATE VOLTAGE ... , ..... ,,, ............ , .... ·•., .. , •........•...... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. , ........•. , ...••...• , •.. , . 
Heater positive with respect to cathode ..•.•.•• , .........••..•.•.... 

Characteristics, 

~~i"Jo1~;,."ifee.".'.".".' .'::: ·.: ·. ·.: · .. : ·. ·.:: ·.::: ·. ·. ·. ·• ·.:: ·.:: ·.: ·.::: '.: 
Amplification Factor. . . . . . . . . . . . . . . . . , ........ , ••••..•.• 
Plate Resistance ............. , ..................•....•.. 
Transconductance . ...... , ............................ , .. 
Plate Current ....................... , ............. . 

DIODE UNITS 

100 
-1 
70 

61000 
1150 
0.8 

1.8 
1. 7 
1.5 

300 ma:,: 

90ma:,; 
90 max 

250 
-s 
70 

68000 
1200 
1.0 

volts 

volts 
volts 

volts 
volts 

ohms 
µmhos 

ma 

Two diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 
Diode biasing of the triode unit of the 6AQ6 is not suitable. For diode operation curves, refer to type 
6AV6. 

AVE:RAGE PLATE CHARACTERISTICS 
TR!l'lOt UNIT 

• TYPE 6AQ6 I / 
1-_<.:..r_=,._•_·•_vOL__,__T_s_--1---+- <>•~-...... ---+--+---+----1---+---+--t--" 

.1 ,l/ 
6~--+----1---1---4 ... 

::i ~// / ,,,Y i ~--l---!--+-7·k--1+-i1+-+-l---'-t'l--r-.. +---1--1---+--l~-t----t 

34"---l----1----hlL--+--,t..l---W:~-+--i'-+---+---!--+--+--lr---1 
~ JV V I! ,v 1 
} 2 / / / / / / ~-'7-;;'l----'l--1----1----!---I 

/ / // / // /✓ / 

TWIN DIODE- HIGH-MU TRIODE 
Glass octal type used as FM detector and 

audio amplifier in circuits which require diode 
and triode units with separate cathodes.. Out-
line 22, OUTLINES SECTION. Tube requires 6AQ7 GJ 
octal socket. Heater volta (ac/dc), 6.3; amperes, -
0.3. Ratings and characteristics of triode unit as 
class A, amplifier: plate volts, 250 max; grid 

PD volts, -2; amplification factor, 70; plate resist-
2 ance (approx.), 44000 ohms; transconductance, 

1600 µmhos; plate ma., 2.3. For typical operation as a resistance-coupled amplifier, refer to Chart 5, RE
SISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal purposes. 

POWER PENTODE 
Miniature type used as output tube prima

rily in automobile receivers and ac-operated re-
ceivers. Outline 13, OUTLINES SECTION. 6AR5 
Tube requires miniature seven-contact socket 
and may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.4. Maximum 
ratings as class A, amplifier: plate and grid-N o.2 
(a.,reen-grld) volts, 250 max; plate dissipation, 
8.5 max watts; grid-N o.2 input, 2.5 ma,: watts; 

peak heater-cathode volts, 90 max. Within its. maximum ratings, type 6AR6 is equivalent in performance 
to glass-octal type 6K6-GT. Type 6AR5 is used principally for renewal purposes. 
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BEAM POWER TUBE 
Miniature type used as output 

amplifier primarily in automobile and 
in ac-operated receivers. Outline 13, 
OUTLINES SECTION. Tube re
quires miniature seven-contact socket 
and may be mounted in any position. 
For curves of average plate charac
teristics, refer to type 35C5. 

HEATER VOLTAGE (AC/DC), .. ,,., ... ,.,., ..• ,,., •. , .....• ,.,, ...•. ,, .• 
HEATER CURRENT. , , , •..................... , . . . . , ... , , .. , .....• , , , •. 
DIRECT INTERELECTRODE CAPAC[TANCES (Approx.): 

Grid No.l to Plate ................................................ . 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.3 ...••...•.....• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...........•....•.• 

Maximum Ratings: CLASS Ai AMPLIFIER 
PLATE VOLTAGE ....................... , •. , ............. ,,, ..... .,.,,. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .• , ..•. , .. , ...• ,.,., .. ,,, •..•. ,, •..•. 
PLAT& DISSIPATION. • .............. , . , .•. , , , . , ..•.....•..•• , .... , .. . 
GRio-No.2 INPUT ........................•...•.•••.•...•.....•••.••.• 
PEAK HE:ATEJR-CATHODE VOLTAGE: 

Heater negative with respect to cathode .........••....•.••• , .•.•.•.... 
Heater positive with respect to cathode .. , ••.•....•..•••.... , .••...... 

BULB Tm,PERA'l'URE (At hottest point) ....... , •..•...............•••...• 

Typical Operation: 
Plate Voltage .•• , .................... , .............................. . 
Grid-No.2 Voltage ............ , ..... , ...... , .................. , ...... . 
Grid-No.l (Control-Grid) Voltage ..................................... . 
Peak AF Grid-No.1 Voltage ...............•....••.. , .. , ..••.....•...... 
Zero-Signal Plate Current ............................................. . 
Maximum-Signal Plate Current ...................................... . 
Zero-Signal Grid-No.2 Current (Approx.) .....••. , ..•..•..•.....• , •...... 
Maximum-Signal Grid-No.2 Current (Approx.) .•......••.•...•.•...•..... 
TranS<lonductance. . . • . . • .. . . . . . . . . • . . . . . . . . . . . ..................... . 
Load Resistanee . . .......•...•...•................... , . , .•...••. , ••... 
Total Harmonic Distortion ..•.............................•...•........ 
Maximum-Signal Power Output ............................•••.••••.... 

Maximum Circuit Values (For maximum rated condilicns): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ....... . 
For cathode-bias operation . 

6AS8 

DIODE
SHARP-CUTOFF PENTODE 
Miniature type used in diversified 

applications in television and radio re
ceivers. The pentode unit is used as an 
if amplifier, video amplifier, or age 
amplifier. The high-perveance diode is 

6.8 volts 
0.8 ampere 

0.6 µµ.£ 
12 µµ.{ 

9.0 µµ! 

150 max volts 
117 max volts 
5.5 max watts 
1.0max watt 

90max volts 
90max volts 

250 max •c 

150 volts 
110 volts 

-8.5 volts 
8.5 volts 

35 ma 
36 ma 

2 ma 
6.5 ma 

5600 µ.mhos 
4500 ohms 

10 per cent 
2.2 watts 

0.1 max megohm 
o.:; max megohm 

used as an audio detector, video detector, or de restorer. Outline 12, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. For curve of average plate characteristics of pentode unit, see type 
6AN8. 

HE:ATFlR VOLTAGE (AC/00). . ........ , . , .... , .. , , , . , . , , , . , ..... , .. , .. , 
HEATER CURRENT .. ' ........................ ' .......•.. ' .....•.... 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Diode Unit: 

Plate to Cathode, Heater, and Internal Shield, ........... , ........ , . 
Pentode Unit: 

Grid No.I to Plate .. ,. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Grid No.I to Cathode, Heate:, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 

Pentode Grid to Diode Plate .. • . . . . . . . . . . . . . . . ................ , . . . . . 
Pentode Plate to Diode Cathode ..... , . . . . . . . . . . . . . . . . . . . .... , ...... . 
Pentode Plate to Diode Plate, . . . . . . . . . • . . . . . . . . . . . . . . . ........ , .... , 
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6.3 volts 
0.45 ampere 

3.0 µµf 

0.02 max µ.µf 
7 µµf 

2.4 µµI 
0.005 max µµI 
0.15 max ;,µf 
0.l0max µµf 



========== Technical Data-========== 

Maximum Ratings, 
PENTODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE,., ••.........•• , . • . . , .................. . 
GRrt>-N0.3 (SUPPRESSOR-GRID) VOLTAQE.... . •.....•..•••• , •• 
GRID-No.2 SUPPLY VOLTAGE •••...... , . . . ...•...•.. , •• , . 
GRJD•N0.2 (SCREEN-GRID) VOLTAGFJ , . , . , ..... , ... , , ......... , .... , • , •. 
GRm-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value,. . ...... , .. 
PLATE Dlss!PATlON, ......•.... , , , ....• , , . , ...........•••• , •••••••• 
Gs,n-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts. . . • . . , ... , .. , ..• , ......•..•. 
For grid-No.2 voltages between 150 and 300 volts ......... , ....... . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Characteristics: 

300 maz volts 
0 max volts 

300 maz volts 
See curve page 69 

0 max volts 
2. 5 max watts 

0.5 max watt 
See curve page 69 

200 max 
200-·max 

volts 
volts 

Plate Supply Voltage... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 volts 
Grid No.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . Connected to cathode at socket 
Grid-No.2 Supply Voltage............................................ 150 volts 
Cathode-Bias Resistor. . . . . . . . . . .. , . . . . . . . . . . . , ......... , . . . . . . . 180 ohms 
Plate Resistance (Approx.). . . . . . . .. , . . . . . . . . . . . . . . . . . . . , . . . 300000 ohms 
Transconductance. . . . . . . . . . . . . . . . . . . . . . , , . . . ............... , . , . 6200 µmhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa...... . . . . . . . . . . • • -8 volts 
Plate Current .................. ,.......... . . . . . ... . .. . ... .. . ... .... 9.5 ma 
Grid-No.2 Current ........ , . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 3 ma 

Maximum Circuit Values (For maximum rated conditions): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . ..•............ 
For cathode-bias operation. . . . . . . . . . . . . . . ......•.•...•.•.•• 

0 The de component must not exceed 100 volts. 

Maximum Ratings: DIODE UNIT 
PEAK INVERSE PLATE VOLTAGE .•.•....•.......•.•.••••.. , •••••••• , •• 
PEAK PLATE CUI.IBENT ..• , • . . . . . . • . . . . . . . . • . . ..........•••••.. 
DC PLATE CURRENT. . . . . . • , .... , ..... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......... , ... . 
Heater positive with respect to cathode ............. . 

• The de component must not exceed 100 volts. 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as a com-

0.25 max megohm 
1.0 max megohm 

330 max volts 
50 max ma 
5 max ma 

200 max volts 
200°max volts 

bined detector, amplifier, and ave tube 6A T 6 
in automobile and ac-operated radio 
receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. For typical operation as 
resistance-coupled amplifier, refer to Chart 5, RESISTANCE-COUPLED AM
PLIFIER SECTION. 

HFJATER VOLTAGE (AC/DC) .........•. , •.••• , , •••.• , .•.• , , , ••• , ....••.• 
HEATER CURRENT........... . • . .. .. . . • .. • . ............ . 
DIRECT lNTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate .................... . 
Triode Grid to Cathode and Heater .. . 
Triode Plate to Cathode and Heater ....... . 
Plate of Diode Unit No.2 to Triode Grid ... , 

Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER 
PLATE VOLTAGE .. , ... ,,,,,,.,, .. ,.,,.,, .. ,.,,.,., •. , .. ,,,,.,.,, ..•.. 
PLATE DISSIPATION ....•. , •• , . , , ... , . , , . , , , . , , , , , ........ , . , , , , , , .•.• 
GRID VOLTAGE, Positive Bias Value ...............•....•• , ....•..•••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............... , ............ . 
Heater positive with respect to cathode, ................•........... 

Characteristics: 
Plate Voltage ................•........................ , . 
Grid Voltage .................................•...•...•. 
Amplification Factor ......................•.............. 
Plate ResistanC<! .............. , ... , .... , •....... , ...... . 
Transconductance. ~ ......... , . , ................. , ...... . 
Plate Current................. , .............•........• 

Maximum Rating, DIODE UNITS 

100 
-1 
70 

54000 
1300 
0.8 

6.3 volts 
0.3 ampere 

2.0 µµf 
2.2 µµ.f 
0,8 µµ.f 

0.04 max µµ.f 

300 max volts 
0.5 max watt 

0 max volts 

90 max volts 
90max volts 

250 volts 
-3 volts 
70 

58000 ohms 
1200 µmhos 
1.0 ma 

PLATE CURRENT (EACH UNIT). • • . • • . . • . . . • • • • • • • • . • . . . • . • . • • • • • • . • . • • • 1. 0 max ma 
The two diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 

Each diode plate has its own base pin. For diode operation curves, refer to type 6A V6. 
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AVERAGE PLATE CHARACTERISTICS 

b~-~-~---~-~-,:_T::;Rl:,::O,:::DE~UN,e;l.:,T,.--..--~-..--..--..---, 
TYPE 6AT6 
E,f'::.-6.3VOLTS 

6AT8 
6AT8-A 

$00 

TRIODE-PENTODE CONVERTER 
Miniature types used as combined 

oscillator and mixer tubes in television 
receivers utilizing an intermediate fre
quency in the order of 40 megacycles 

600 

92CM-6610T 

H 

per second. Type 6AT8-A has a con- GT G1p 

trolled heater warm-up time for use in receivers employing series-connected heater 
strings. Outline 12, OUTLINES SECTION. Except for interelectrode capacitances 
and basing arrangement, these types are identical with miniature type 6X8. The 
basing arrangement of the 6AT8 and 6AT8-A is particularly suitable for connection 
to the coils of certain designs of turret tuners. 
HEATER VOI,TAGE (AC/DC)................... . ..........•.... , .... 
HEATER CURRENT ......................... , . , . . . . . ................• 
HEATER WARM-UP TIME (Average) for 6AT8-A .......•......••....... 

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Triode Unit: 

Grid to Plate .....................................•... 
Grid to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . ... 
Plate to Cathode and Heater. • . . . . . . . . . . . . . . . . . . . . . . .. 

Pentode Unit: 
Grid No.1 to Plate ................................... . 
Grid No.1 to Cathode, Heater, GridKo.2, and Grid No.3 .... . 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...... . 

Pentode Grid No.l to Triode Plate ........................ . 
Pentode Plate to Triode Plate.. . . . . . ..................... . 
Heater to Cathode. . ................................... . 
Pentode Unit Connected as Triode:* 

Grid No.1 to Plate ................................... . 
Grid No.1 to Cathode and Heater ...................... . 
Plate to Cathode and Heater ........................... . 

• Grid N o.3 connected to cathode; grid N o.2 connected to plate. 

Without 
External 

Shield 
1.5 
2.0 
0.6 

0.025 max 
4.5 
0.9 

0.06 max 
0.0~ ,nax 
6.5 

Ul 
8.0 
1. 7 

HALF-WAVE VACUUM RECTIFIER 
Glass octal types used as damper 

6AU4-GT tubes in horizontal-deflection circuits 

6Au4 GTA of color television receivers and of tele-

6.3 
0 46 

·11 
With 

External 
Shield 

1. 6 
2.4 
1.0 

0,016 m•J.X 
4. 7 
1.6 
0.0• max 

0. 007 max 
6.5 

1.3 
3.3 
2.5 

volts 
ampere 
seconds 

µµf 
µµf 
µµf 
µµI 
µµI 
µµ! 

µµl 
µ.µ,f 
µµf 

• vision receivers utilizing picture tubes use 

having wide-angle deflection. Outline 'Ne ' 
8 

H 

29, OUTLINES SECTION. Tubes require octal socket and may be mounted in any 
position. These types may be supplied with pin No.1 omitted. It is especially im
portant that these tubes, like other power-handling tubes, be adequately ventilated. 
Type 6AU4-GT is a DISCONTINUED type listed for reference only. For curve of 
average plate characteristics for 6AU4-GTA, see page 67. 

132 



Technical Data=====-====--
HEATER VOLTAGE (AC/DC) ...........•.. , .•. , ........•••.... , •......• 
HEATER CuRJIENT ....................•............•.••••...•••...•.• 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Plate to Heater and Cathode ..................................... . 
Cathode to Heater and Plate ........ , ...................... . 
Heater to Cathode. . . . . . . . .. . . .. .. . ...................... . 

DAMPER SERVICE 
For operation in a 5!/!5-line, /JO-frame system 

Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGEt (Absolute Maximum) . ....... . 
PEAK PLATE ,CURRENT. . . ....... . 
DC PLATE CURRENT ............. . 
PLATE DISSIPATION. . • . . . . . . . . . . 
PEAK HEATER-CATHODE VOLTAGE: 

6AU4-GT 
4500",nax 
1050 max 

175 max 
6 max 

6.3 
1.8 

8.5 
11.5 
4.0 

6AU4-GTA 
4500° max 
1150 nuix 

190 max 
6 max 

volts 
amperes 

volts 
ma 
ma 

watts 

Heater negative with respect to cathode (Absolute M aximnm). 4500"*mllx 4500°* mac, volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . 300# max 300# max volts 

t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning t·ycle is 10 microsecnnris. 
• Under no circumstances should this absolute value be exceeded. 
* The de component must not exceed 900 vol ts. 
# The de component must not exceed 100 volts. 

p 

~:; 

H H 

e 

BEAM POWER TUBE 
Glass octal type used as horizon

taldeflection amplifierinlow-cost, high
efficiency deflection circuits of televi
sion receivers employing either trans-

c, G2 former coupling or direct coupling to 

6AU5-GT 

the deflecting yoke. Outline 22, OUTLINES SECTION. Tube requirrs octal socket 
and may be mounted in any position. 

HEATER VOLTAGFJ (AC/DC) .......•....•.. , •... , . , ... , . , , ... , .• , ..... , 
HEATER CURIUilNT. . . • . . . . . . . . . .... , ......... , , .. , .••.•... , ... , ..... . 
DIRf:C'r INTERELECTRODEl CAPACITANCES (Approx.): 

Grid No.l to Plate. . . • . • . . . . . . . . . . . . • . • . . . . . . . . . . . . . . ........••.. 
Grid No.l to Cathode, H<>a.ter, Grid No.2, and Grid No.3 ............. . 
Plate to Cathod<>, Heater, Grid No.2, and Grid No.3 ................. . 

TRANSCONDUCTANCE# .. , .......... , , ... , , , ... , . , ....... , .•........... 
Mu-FACTOR, Grid No.2 to Grid No.lt............ . ......••. , ....•.. 
# For plate volts, 115; grid-No.2 volts, 175; grid-No.l volts, -20. 
t For plate volts, 100; grid-No.2 volts, 100; grid-No.l volts, -4.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
Maximum Ratingsi For operation in a 525-line, 90-frarne system 
DC PLATE VOLTAGE .•••......•..•.....•............... 
PEAK Pos1T1vE-PULSE PI.ATE VoI,TAGE* (Absolute Maximum) ... . 
PEAK NEGATIVE-PULSE PLATE VOLTAGE .......... , .................... . 
DC GRm-No.2 (SCREEN-GRID) VOLTAGE• .......................•..•••.. 
PEAK NEGAT!V>:-PULSE GR1D-No.l (CONTROL-GRID) VOLTAGE ..• , •.•...• , . 
PEAK CATHODE CURRENT. . ........................•........•••••... 
AVERAGE CATHODE CURRENT ...•.•.••.••••••..•••••..••••••••••.•••.• 

400 
AVERAGE PLATE CHARACTERISTICS 

TYPE 6AU5-GT i i I E.r"'6,3 VOLTS 

GFUO-N!i!I VOLTS ::.Q 

! 

300 

LJ_s;~ -I/ 
,~o 

! L--rf" ,...,,,.... 
12' .. i 

0 Tl 
~ I ! 

1.......- G~10-t-.1it2 VOLTS £C2;:100 

1/--
----: 

7S 

100 

Ir -- ,o 

r 
i I 

0 ,oo 200 300 400 500 
Pt..,,A.T£ VOLTS 
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6.3 
1. 25 

0.5 
ll .3 

7.0 
5600 
5.9 

550 /llti:t 
5500°,nax 

-1250 nwx 
200 max 

-300 m<1.< 
400 ma..c 
110 max 

! 
i 

I 

• 

I 

volts 
ampe-rfl-s 

µµf 
µµI 
IJ,Uf 

µmhr,s 

volts 
volts 
volts 
volts 
volts 

ma 
ma 
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GRJD-N0.2 INPUT .•...•..............• , ...•• ,, •........•. ,., ..•..• , .. 
PLATE Il!SSIPATJONtt ............... , .... , .... , , ......... , , , , · · , • · · • • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . . . . . . ............... . 
Heater positive with respect to cathode ..........................•.• 

BULB TEMPERATURE (At hottest point)............. . ...............• 

Maximum Circuit Value: 
Grid-No.I-Circuit Resistance ... 

2.5 ma,: watts 
10 ma,: watts 

200 max volts 
200•,nax volts 
210 max "C 

0.47 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-lrame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
• Obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 input to the 
rated maximum value~ 
ttAn adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
• The de component must not exceed 100 volts. 

VOLTAGE REGULATOR SERVICE 
Maximum Ratings: Trwde Co,,nectwn, Grid No.2 connected to Plate 
PLATE VOLTAGE .......•.... , .. , . . . ........... , .•.• , . 
GRrn-No.l VOLTAGE: 

Negative bias value ..... , .. 
Positive bias value, , 

CATHODE CURRENT. . . . . . . . . . . . . . . . . . . . 
TOTAL PLATE AND GRID-N0.2 DISSIPATJON. , . , •• , .• , •...•••. , .••..•..•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . .. . . . . . . . . • . • .. ..... . 
Heater positive with respect to cathode .............. , ... , .. , ...... . 

AVERAGE CHARACTERISTICS 

TYPt 6AU5-GT 

I 
E,::1,3 VOI..TS 
GFIIO N•a VOLiS:t1:l!.O 

•1°> 

;)!--"----
~01-1~0~ 

""''°""".!--/_:;;.-
-!, 1 __ ~ i---~ 

l----
-10 

F ---' ?,-- -,~ ; 

~ 
~ 

-u 
~ :ti, 

,:--=-=~ :=I +$ --- --- ---_-;_-;_ ,-.:-.:::-j<C1•0 

() 100 200 300 400 500 
PLATE VOLTS 

300 max 

-125 max 
0 max 

llOmax 
10 max 

180 1'1.0X 
180 max 

600 
92CM-734tT 

volts 

volts 
volts 

ma 
watts 

volts 
volts 

SHARP-CUTOFF PENTODE H$1-1 P 6 c.2 

Miniature type used in compact 

6Au6 radio equipment as an rf amplifier es-
pecially in high-frequency, wide-band c:, 

7 
K 

applications. It is also used as a limiter ,s 
tube in FM equipment. Outline 11, "' 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. For a discussion of limiters, refer to ELECTRON 
TUBE APPLICATIONS SECTION. For typical operation as resistance-coupled 
amplifier, refer to Chart 6, RESISTANCE-COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC) .......................... , ......... , ...... . 
HEATER CURllENT ......... , .. , .............. , •• , , ., ,. , ., .......... .. 
DIRECT JNTERELECTRODE CAPACITANCES: 

Grid No.1 to Plate ••••...........................•..••..•••••.•.• 
Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 
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6.3 
0,3 

0.0035 max 
5.5 
5.0 

volts 
ampere 
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""' µµI 



Technical Data --===--==---= 
CLASS A, AMPLIFIER 

Maximum Ratings, 
PLATE VOLTAGE,,,., .••••• , ••••..•••..•....• ,., •• ,.,, •• , 
GRII>-N0.2 (SCREEN-GRID) VOLTAGE ..•.••.. ,., ......••.••• , 
GR1n-No.2 SUPPLY VOLTAGE ............................. . 
PLATE DISSIPATION ....••.....•...•...•....•.....•• , .•• , , 
GRrn-No.2 INPUT: 

Triodet 
Connection 

250 max 

3.2 maz 

For grid-No.2 voltages up to 150 volts ...........•.•.......•........ 
For grid-No.2 voltages between 150 and 300 volts ••••• , .•• , .•.•.•..• , 

GR11>-No.l (CONTROL-GRID) VOLTAGE: 
Negative bias value ...•.............................. 
Positive bias value .......... , . . . . .................. . 

PEAK HEATER-CATllODE VOLTAGE: 
Heater negative with respect to cathode ................ . 
Heater positive with respect to cathode ..•.............. 

Characteristics: Triodet 
Connection 

250 100 

-50 max 
0 ,.,ax 

180 max 
100 max 

Pentode 
Connection 

250 

Pen.lode 
Connection 

300 max volts 
See curve page 69 

300 max volts 
3 max watts 

0. 65 max watt 
See curve page 69 

-50 max volts 
0 max volts 

180 max volts 
100 max volts 

250 volts Plate 
Grid 
Grid 

Connected to cathode at socket 
100 125 

Cathode-Bias sistor .•.....................• 330 150 100 
Amplification Factor. . . . . . . . . . ............. . 86 

0.0075 1.5 Plate Resistance (Approx.) ................... . 0.5 
4800 3900 4500 Transconductance .•.........................• 

Grid-No.1 Voltage for plate current of 10 ,ua •.•••• 
12.2 

-4.2 -5.5 
5.0 7.6 Plate Current •............................... 

Grid-No. 2 Current •.•.••.................... 2.1 3.0 

t Grid No. 2 and grid No. 3 tied to plate. 

AVERAGE PLATE CHARACTERISTICS 
PENTOO[ CONNECTION 

16 
TYP£ 6AU6 
er= 6,>VO(.TS 

~ CRIO-Nt Z VOLTS 1: 100 I 

0 

~RIO•Nt 3 V01..T$ = 0 

'" 
✓-

r 
\ ;.,< -- 15.L 

I 

r I;, 

/' 

100 

tc1=0 

! 

-o.s 

GRID-Ntt VOL.TS Ec1:i;;-1.o 

-· ~c1;0! 
-1.s 

! -
I I -z.~ 

-".n 
200 300 400 500 

PLATE VOLT-$ 

MEDIUM-MU TWIN TRIODE 
Miniature type used as phase inverter or 

amplifier in television receivers employing series
connected heater strings. Outline 12, OUT
LINES SECTION. Heater volts (ac/dc), 12.6 
(series), 6.3 (parallel); amperes, 0.15 (series), 
0.8 (parallel); warm-up time (average) in paral
lel arrangement, 11 seconds. Except for heater 
and heater-cathode ratings, this type is identical 
with miniature type 12AU7. The 6AU7 is a 
DISCONTINUED type listed for reference only. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used in a wide 

variety of applications in television re
ceivers. This type has a controlled 
heater warm-up time for use in receiv
ers employing series-connected heater 
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150 volts 
611 ohms 

1.0 megohms 
5200 .umhos 
-6. 5 volts 
10.6 ma 

4.3 ma 

600 
12CM-Ct61t"t 

6AU7 

6AU8 



RCA Receiving Tube Manual 

strings. The pentode unit is used as a video amplifier, an if amplifier, or an age 
amplifier. The triode unit is used in sync-amplifier, sync-separator, sync-clipper, 
and phase-inverter circuits. Outline 14, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) .. , ...................... , , ... , .•. , ... , .... . 
HEATER CURRENT ............ '.' ..... ' .. ' ............•........•.•... 
HEATER WARM-UP TIME (Average) ......... '.' .•.......... ' ........ ' .. 
DIRECT lNTERELECTRODE CAPACITANCES: 
Triode lJnit: 

Grid to Plate .•.••.........................•.....•. , . , . . . . . . . . .. 
Grid to Cathode and Heater. . . . . . . . . . . . . . . ...................... . 
Plate to Cathode and Heater .••. , , ............................... . 

Pentode lJnit: 
Grid No.l to Plate ...•............•..............•............. 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ... . 

Triode Grid to Pentode Plate. . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
Pentode Grid No.l to Triode Plate ................................... . 
Pentode Plate to Triode Plate ... , ................................... . 

Maximum Ratings: 
ClASS A, AMPUFIER 

PLATE VOLTAGE .........................•.............. 
GRm-No.2 (SCREEN-GRID) SUPPLY VOLTAGE ......... . 
GRIO-No.2 VOLTAGE ............................. , .....• 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ... . 
PLATE DISSIPAfiON, , ..• , ................ , , ...... , ... . 
G1110-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts .............•..• 
For grid-No.2 voltages between 150 and 300 volts ...... . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ...... , ....••..• 
Heater positive with respect to cath~e ..............•. 

Characteristics, 
Plate Supply Voltage .................................. . 
Grid•No.2 Supply Voltage ..... , . . . . . . . . . . .......... . 
Cathode-Bias Resistor . . . . . . . . . . . .. , . . . . . . . . .......•.. 
Amplification Factor .............................. , .... . 
Plate Resistance (Approx.) ..•........................... 
Transconductance .................................... . 
Grid-No.l Voltage (Approx.) for plate current of 100 ,,a .•... 
Plate Current. •.................. , , ... , .........• , ..... 
Grid-No.2 Current ......•.•.......•...................• 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation ..... , . . . . . . . . . . . . .. . ...... .. 
For cathode-bias operation ...... , .......••..••...•... 

■ The de component must not exceed 100 volts. 

Triode Unit 
300 max 

0 max 
2.5 max 

200 max 
2oo•max 

150 

150 
40 

8200 
4900 
-6.5 

9 

0.5 max 
1.0 ,na:r 

AVERAGE CHARACTERISTICS 
P£N10DE UNIT 

ITVP[ 6AU8 
, Ef'= 1.3 VOLTS 

6.3 
0.6 

11 

2.2 
2.6 

0.34 

0,044 
7.5 
2.4 

0.022 max 
0.006 max 

0.12 max 

Peniode Unit 
300 ,nax 
300 max 

volts 
ampere 
seconds 

volts 
volts 

See curve page 69 
0 max volts 
3 max watts 

1 max watt 
See curve page 69 

200 max volts 
2oo•max volts 

200 volts 
125 volts 
82 ohms 

150000 ohms 
7000 ,,mhos 

-8 volts 
15 ma 

3.4 ma 

0. 25 ma.c megohm 
1. 0 max megohm 

I 
GIUD-M! i. VOLTS: 125 

I I l I I I I 

Ec1•0 
i I;, I \ ~~ -0.5 

\ { . 
Iv- •1,0 

. ,.-- I;, GRIO•NII VOLTS £~ •• 1.5 

v-- -2.0 f, ! I 
•2,5 

~ .!:c =o 
!3,0 I - - ·3.5 

~ :< -4,0 

- ·•• -s.o 
-&.O 

100 200 300 400 
Pt.Aft VOLtS 
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HEATER VOLTAGE (Ac/oc) •••••••..••••••••••.•••••••••••••••••••••••.. 
HEATER CURRENT ........................ , .... , ................. , ... . 
DIRECT lNTERELRcTRODE CAPACITANCES: 

Triode Grid to Triode Plate ..........•.••••.... , .•••.••.•.......•••• 
Triode Grid to Cathode and Heater .................................• 
Triode Plate to Cathode and Heater .............................. , • , , 
Plate of Diode Unit No.2 to Triode Grid. , . . .. . . . . . . . . . . ........... . 

Moximum Rotings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE ..••..•...... , .. , •• , ••..••••••• , ••••••. , •••••••••••••• 
GRID VOLTAGE, Positive Bias Value .••••••••.••••••••••••••••••••....••• 
PLATlil DISSIPATION ................................................... . 
PEAK HEATER-CAl'HODE VOLTAGE: 

Heater oega.tive with respect to cathode ..•.. , •....• , .........•..•...•. 
Heater positive with respect to cathode ..........•..••• , ............. . 

Cho ro cteristics, 
Plate V olta.ge. , , , ...................................... , ... 
Grid Voltage .............•..•••..••.....•........•••••••••• 
Amplification Factor .................•. , .•........•.....••.. 
Plate Resistance ..•......•••....•............ , ........•.•.•. 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..........•.. 
Plate Current .•...•.•.........•.....•...... , , ............ . 

Maximum Roting, DIODE UNITS 

100 
-1 

100 
80000 

1250 
0.50 

6.a 
0.8 

2.0 
2.2 
0,8 

0.04 ma,: 

300 ma,: 
0 ma,: 

0.5 max 

90 max 
90 max 

250 
-2 

100 
62500 
1600 
1.2 

volts 
ampere 

volts 
volts 
watt 

volts 
volts 

volts 
volts 

ohms 
µmhos 

ma 

PLATE CuRRlilNT (Each Unit) •.....•••••. , ... , .. , . . . . . . . . . . . . . . . . . . . . . . • 1, 0 max ma 
The two diode plates are placed around a cathode, the sleeve of which is common to the triode 

unit. Each diode plate has Its own base pin. Diode biasing of the triode unit is not recommended. 

INSTALLATION AND APPLICATION 
Type 6AV6 requires miniature seven

contact socket and may be mounted in any 
position. Outline 11, OUTLINES SECTION. 

The triode unit of the 6AV6 is recom
mended for use only in resistance-coupled 
circuits. Refer to the RESISTANCE-COU
PLED AMPLIFIER SECTION, Chart 15 
for typical operating conditions. 

Grid bias for the triode unit of the 
6AV6 may be obtained from a fixed source, 
such as a fixed-voltage tap on the de power 
supply, or from a cathode-bias resistor. It 
should not be obtained by the diode-biasing 
method because of the probability of plate
current cutoff, even with relatively small sig
nal voltages applied to the diode circuit. 

AVERAGE DIODE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE VNIT 

40 

20 

AVERAGE PLATE CHARACT!:RISTICS 
•~---.....---,---,.--,---,.--,..;.T'-CRl.,::Oa,;0£;.,.::.UN"'IT-'-,---,.--,--r---.,.---r--, 

TYPE 6AV6 •= 6.JVOLTS: 

II> 

:i 1---r---i--r---r--r---i--r-i ,.. 
~ 
~•1---+---A---lt----ft----;!-----tt-
.J 

:i 
... I---+--~-+---+--+--+-+--+--+-
~ 
.J .. 
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Technical Data=====--=;;;;;.--= 
AVERAGE CHARACTERISTICS 

TRIODE UNIT •o~---~------~-~-----,:_.:_-,----~--,---,---,--..., 

.. .... 

TVPC 6AU8 
Et•l.3 VOLTS 

~ 301--l--1..J'--1---1---+----+---1-----'--+--+---+--'f----'---1----i 

G3 
K 

:a 
"' j 
i 

0 
;; ., 
"' 0 

p 

7 

H H 

B 

100 500 

BEAM POWER TUBE 
Glass octal types used as hori

zontal deflection amplifiers in tele
v1s10n receivers employing either 
transformer coupling or direct cou-

t, G2 piing to the deflecting yoke. 6AV5-GA 

92CM-87t&T 

6AVS-GA 
6AVS-GT 

Outline 33, 6A V5-GT Outline 22, OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. Type 6A V5-GT is a DISCONTINUED 
type listed for reference only. 
HEATER VOLTAGE (AC/DC).,.,_ .. , ... _ ........... _.,_, .. , ......... _ .. _ 
HEATER CURRENT .... ,, ......... , . , ........... , .. _,,, ..... , , , , , . 
TRANSCONf)UCTANCE*. , . , . , . , ..... , .. , .. , . , ........ , , .... , .......... , 
Mu FACTOR, Grid No.2 to Grid No.1** ...... _.. . ... ,_ ·-· .... .. 
* Plate volts, 250; grid-No.2 volts, 150; grid-;\lo.1 volts, -22.5. 
** Triode connected; plate and grid-No.2 volts, 150; grid-No.I volts, -22.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
Maximum Ratings: For operation in a 525-lin,, SO-frame eys/em 
DC PLATE VOLTAGE ..•.... ' ....... ''' -- -· -· ........ ·--' ' ....... ' - .. 
PEAK POSITIVFrPULSE PLATE VOLTAGE+ (Al>soli,te 1Uaxi1mtm) .... ....... . 
PEAK NEGATIVE-PULSE PLATE Vor,TA<lE_ ... _ ..... ,. _. _ .. _ ........... _ .. 
DC GRlD-N0.2 (SCREEN-GRID) VOJ,TAGE .......... _. ___ .............. . 
PEAK NEGATIVE-PULSE GRID-NO.l (CONTROL-GRID) VOLTAGEt .. , ........ . 
PEAK CATHODE CURRENT. . .. , , ...... , .... , , .. _ ..... , . _ _ ... _ .. . 
AVERAGE CATllODE CURRENT ... __ ... , ...... _ . . . . . . . . . . . . . . . . . . . . , .. 
GRID-N0.2 INPUT .....•.... , ... __ ..... , ....... , ...•. , ...•........... 
PLATE DISSIPATlONtt _ .•....... _ ........•....... ,., ... , ........ - - .. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode_ ..•.........•.......•....... 
Heater positive with reapect to cathode ...... , . . , .•...........•.•.• 

BULB TEMPERATURE (At hottest point) ... ' .... ' ... ' .. ' ............. ' .• 
Maximum Circuit Value (For maximum rated conditiona): 

6.3 
1.2 

5500 
4.~ 

550 mo:c 
5600"mox 

-1250 max 
176 max 

-300 max 
400 max 
110 nrn:r 
2.5 max 

11 max 

200 max 
200amax 
210 max 

volts 
amperes 

ttmhos 

volts 
volts 
volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

•c 

Grid-No.1 Circuit Resistance ..••..... _ ......... , ........ _............ 0.47 max megohm 
t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
tt An adequate hias resistor or other means is required to protect the tube in the absence of excitation. 
• The de component must not exceed 100 volts. 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as combined 

detector, amplifier, and ave tube in 
automobile and ac-operated radio re
ceivers. The 6A V6 may be substituted 
directly for the 6A T6 in applications 
where the higher amplification of the 
6AV6 is advantageous. 
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Technical Data 
HIGH-MU TRIODE

SHARP-CUTOFF PENTODE 
Miniature types used in a wide 

variety of applications in television 
receivers. These types have a con
trolled heater warm-up time for use in 
receivers employing series-connected 

6AW8 
6AW8-A 

heater strings. The pentode unit is used as an if amplifier, video amplifier, age 
amplifier, or reactance tube. The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 14, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. 
HEATER VOLTAGE (AC/DC) •• ,., •••••••• , •••• , ••••• , ••••••••••••••••••• 
HEATER CURRENT ..................... , ••••••• ,., .•••••••.••••• , ... . 
HEATER WARM-UP TIME (AVERAGE) ....... , ........... , ••....••••••• ,. 
DmECT INTERELECTRODE CAPACITANCES: 

Triode Unit: 
Grid to Plate ................................... .. 
Grid to Cathode and Heater ....................... . 
Plate to Cathode and Heater ...................... . 

Pentode Unit: 
Grid No.1 to Plate ............................... . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield. . . . . , ...................•••.•.. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield. . .......•.••..•...•.............. 
Triode Grid to Pentode Plate ...••....•................ 
Pentode Grid No.1 to Triode Plate ••..•...........•.... 
Pentode Plate to Triode Plate •••••••..•. , ............ . 

6AW8 

2.2 
3.2 

0.32 

0.036 ma:t 

11 

2.8 
0.03 ma:i: 

0. 008 ma:i: 
0.2 max 

CLASS A, AMPLIFIER 
Ma><imum Ratings, 
PLATE VOLTAGE .••.••••••• , •••••• ,., •.• , ••• ,.,,,,,,,, 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE ••• ,.,,,,, •• , 
GRID-N0.2 VOI,TAGE ................................. , 
GRID-NO.l (CONTROL-GRID) VOLTAGE: 

Negative bias value ••.•••••.•.. ~ ................... . 
Positive bias value ............................... . 

PLATE DISSIPATION (6A W8) •.•••. , , , • , ••••••• , • , , , , ••• 
PLATE DISSIPATION (6AW8-A) ..................... , •••• 
GRID-No.2 INPUT: 

For grid•No.2 voltages up to 150 volts .............. . 
PEi~ifi."!~!~tA~~~~~•~~~~::i~ 160 and 800 volts •• ,., 

Triode Unit 
300 max 

1 ma,: 
1 max 

Heater negative with respect to cathode •••••••••••• •·• 200 m!l:ll 
Heater positive with respect to cathode, •••• •~ ...... ,q, 200°ma:u 

AVERAGE CHARACTERISTICS 
TRl00£ UNtT 

6.3 
0.6 
11 

6AWB-A 
2.2 
8.2 

0.82 

0.04 m~ 

10 

3.6 
0.016 max 
0.006 max 
0.15 ma:i, 

Pentode Unit 

volts 
ampere 
seconds 

300 ma:i: vol ts 
300 ma:i: volts 

See curve page 69 

-50 max 
0 max 
3ma:,: 

3.25 m<l:1: 

volts 
volts 

watts 
watts 

1 max watt 
See curve page 69 

2 00 max volts 
200°max volts 

TYPE 6AW8-A 
{+--,.--;--t---+---,-----£;: 6.3 VOL TS 

300 400 500 600 700 
P:..AT[ VOL TS 92CM-85l.4T 
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RCA Receiving Tube Manual 
Characteristics: 
Plate Supply Voltage ..•. , ...•...........•... , ••...... 
Grid-No.2 Supply Voltage ............................ . 
Grid-No.1 Voltage .....•.........••.•.•.....•.....•..• 
Cathode-Bias Resistor ...........................•.... 
Amplification Factor. . . . . . . . . . . , . . . . . . . . . . . . ... , .. . 
Plate Resistance {Approx.) ........................... . 
Transconductance. , , , ...... , , . . . . . . . . . . ... , ....... . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa ...• 
Plate Current ............. , . . ..................... , . 
Grid-No.2 Current .....••........... ,, .............. . 

Maximum Circ.uit Values, 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation. . . . . . . . ..........••.•••••• 
For cathode-bias operation. • . . . . . .....•...•.• ~ •••• 

"The de component must not exceed 100 volts. 

200 

-2 

70 
17500 

4000 
-5 

4 

0.5 max 
1.0 rnax 

AVERAGE CHARACTERISTICS 

200 
150 

0 
180 

400000 
9000 
-10 

18 
3.5 

0. 26 nuu: 
1.0 max 

SO ,-------,----~---~P..;;E_N_TO;..Dc..:E'-----,-U--N_1T __ ~---~---r---~ 
, I I 

TYPE 6AW8·A 
---1---+--(F:.6,.3 VOL1S 

GRll:)aN~2 ~OLTS::150 

-, 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a damper 

6 AX 4-G T tube in horizontal deflection circuits of 
television receivers. Outline 22, OUT• 
LINES SECTION. This type may be 
supplied with pin No.l omitted. Tube 

EC ::.:O 

350 

-4 

400 

92CM-9P'3T 

volts 
volts 
volts 
ohms 

ohms 
umhos 

volts 
ma 
ma 

megohm 
megohm 

requires octal socket and may be mounted in any position. It is especially important 
that this tube, like other power-handling tubes, be adequately ventilated. For 
curve of average plate characteristics, see page 67. 
HEATER VOLTAGE (AC/DC), ................ , ...................... ,., 
HEATER CURRENT.,., .• , .•.....•••.•. , .•• , ..•. , .•. , ••• , ........• , .. 
DIRECT lNTE!tELEC1'RODE CAPACITANCES (Approx.): 

Cathode to Plate and Heater. . . . . . . . . . . . . . . . . . . ..........•• , •• , 
Plate to Cathode and Heater .............................•...•.•.. 
He.at.er to Cathode ...... , , .......... , . . . . . . . . . . . . . ...•......... 

DAMPER SERVICE 
Maximum Ratings, //or operation in a 5ll5-line, 80-frame •11•tem 
PEAK INVERSE PLATE VOLTAGE# (Ab•olute .'lfazimum) •.•..•• ' .....•...•• 
PEAK PLATE CURRENT ........ , •. , •••.. , . .. ................... , •.... 
DC PLATE CURRENT ..•....•.•.•• , •.••...... , •• , ..•.. , ....•.•••.•••. , 
PLATE DISSIPATION. . . . . . . . . . . . . ........••... , ........ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode .......................... , .• 

6.3 
1.2 

4 

4400• ma:,; 
750 max 
126 ?/U!X 
4.8 max 

4400••maz 
300• maz 

volts 
amperes 

;,µ! 
;,µf 
µµ! 

volts 
ma 
ma 

watts 

volts 
volts 

# The duration of the voltage pulse must not exceed 15 per cent of one hori:zontal scanning cycle. In 
a 525-!ine, 30-lrame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• Under no circumstances should this absolute value be exceeded. 
■ The de component must not exceed 900 volts. 
• Tne de component must not exceed 100 volte. 
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Poz 
p FULL-WAVE VACUUM RECTIFIER 

Glass octal type used in power 
supplyofradioequipmenthavingmod- 6AX5-GT 

H 
7 

H erate de requirements. Outline 22, 
e OUTLINES SECTION. This type 

Ne K may be supplied with pin No.1 omitted. 
Tube requires octal socket and may be mounted in any position. The heater of this 
tube can be ' operated from the same transformer winding that supplies other 
6.3-volt tubes in the receiver. In addition, because its heater-cathode construction 
gives the same heating time as that of other heater-cathode types in the receiver, 
use of the 6AX5-GT prevents excessive voltages from appearing across filter 
capacitors during warmup, and, as a result, permits the use of electrolytic filter 
capacitors having lower peak voltage ratings than required for a filament-type 
rectifier tube. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. 

HEATER VO!.TAGE (AC), .. .. .. , .. , .... . ..... , . ..... , ... ..... . . . .. .. , . ... 6.3 
HEATER CURRENT . ..... , .. . . ..... .. . , . , . . , .. , .... ... , . .... .. , . . . . . . . • • 1, 2 

FULL-WAVE RECTIFIER 
Maximum Ratings: 

volts 
amperes 

PEAK INVERSE PLATE VOLTAGE . . ... , .. ,., . , .. .... ....... ..•.. .. ,,., , ,. . 1250 max volts 
PEAK PLATE CURRENT (Per Plate). , , , . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 375 max ma 
HOT-SWITCHING TRANSIENT PLATE CURRENT 

1''or duration of 0.2 second maximum.. ..... . . ...... . ...... .... .. ..... 2 .6 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms). . . . . . . . . . . . . . . . . . . . . . . . . . . See Rating Chart 
DC OUTPUT CURRENT (Per Plate, rms) . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . See Rating Chart 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ... ... ... ..... . ...... . ... .. . ... 450 ma:r. volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 ma:,: volts 

Typical Operation with Capacitor Input ta Filter: 
AC Plate-to-Plate Supply Voltage (rms). . . . . .............. . 
Filter Input Capacitor* . . . . . . . . . . . . . . . ....... . ... . .. . . . 
Effective Plate-Supply Impedance Per Plate .... ... .... ....... . 
DC Output Voltage at Input to Filter (Approx.) : 

At half-load current of f 62 · 5 ma ·· ········ ······· '··· ··· · l 40ma .................. .. ... .. 

At full-load current of \ 
1:g :::: : : : : : : : : : : : : : : : : : : : : : : : : : 

Voltage Regulation (Approx.): 
Half-l oad to full-load current, . ..................... . . . .. . 

., 

RATING CHART 

TYPE 6AX5 •GT E'°=ll ,3 VOLTS 

CAPACITOR OR CHOKE INPUT 

~~ CHOKE INPUT ONLY 

~ 60 -:--++--+--+---,--,.t----"T'-rt ... .. 
:Ji 
< :; .. 
;i40 .. 
:::, .. .. 
:::, 
0 

l · 

700 
10 
50 

395 

350 

45 

u20~-il+--ir---+--+---+--+-~--+--r---1 
0 

0 

. ' 
' ' 
' .. 

100 200 
Jo 0 

300 500 

AC PLATE SUPPLY VOLTS lR .. S)PER PLATE 
92C .. -731!13T 
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900 
10 

105 

540 

490 

60 

volts 
µ( 

ohms 

volts 
volts 
volts 
volts 

volts 



RCA Receiving Tube Manual 
Typical Operation with Choke Input ta Filter: 
AC Plate-to-Plate Supply Voltage (rms) ....••••.••••.•.••.•.• 700 

10# 
900 volts 

Filter Input Choke ...............................•........• 10## henries 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of { 75 ma · · · · · · · · · • · · · • · • · • · · · · · • • 62.5 ma ........................ . 

At full-load current of { 150 ma · · · · · · · • · · · · · · · · · · · · • · · · · 125 ma ........................ . 

270 

250 

volts 
365 volts 

volts 
350 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current ..........................•.. 20 15 volts 

* Higher values of capacitance than indicated may be used but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 
# This value is adequate to maintain optimum regulation in the region to the right of line L=lOH on 
curve OPERATION CHARACTERISTICS With Choke Input to Filter, provided the load current is 
not less than 30 ma. For load currents less than 30 ma, a larger value of inductance is required for 
optimum regulation. 
# # This value is adequate to maintain optimum regulation in the region to the right of line L=lOH on 
curve OPERATION CHARACTERISTICS With Choke Input to Filter, provided the load current is 
not less than 35 ma. For load currents less than 35 ma, a larger value of inductance is required for 
optimum regulation. 

0 ,-

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT JO FILTER 

TYPE 6AX5-GT E~= 6.3 VOLTS AC 
I flLTER-INPUT CAPACITOR 

f--r--+--+-;~tt EFTECT. PLATE -
SUPPLY IMPEDANCE PER 

PLATE 105 OHMS FOR {

!>O °t~~E~O~ - 5 

CURVES 6 & 7 
f--t-"'-ct--t- AOK= SEC RATING CHART 

0 40 80 1.20 
DC LOAD MILLIAMPERES 

92CM-7382T 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO Fl LTER 

TYPE 6AX~-GT E~=6.3 VOLTS AC 
--CHOKES OF INFINITE 

INOUCTANCE 
••••-CHOKES OF VALUES 

\ SHOWN 
6QO,i'r\--f--l--l--BOUNOARY LINE fOR 

CHOKE VALUES SHOWN 

\ 

a: ~ '\ \ \ 

CEK=SEE RATING 
CHART 

~500 1\\ ', 

u: \ \\ \ ~~ 
g ,,1 ·+--+--+--+--1---1 
t- I 
~4001!-+..._,M.-,-t-''<c-t-+c--t-----t----,t----t---\ 

~ 

!;; 

l'.' 
530 
> 
I-

~ 
I
:, 
0 20,~c!---iP'-/.~ 
V 
0 

40 80 120 
DC LOAD MILLIAMPERES 

92CM-7379T 

MEDIUM-MU TRIODE
SEMIREMOTE-CUTOFF PENTODE 

6AZ8 Miniature type used in a wide 
variety of applications in television 
receivers. The pentode unit is used as 
an if amplifier, video amplifier, age 
amplifier, or reactance tube. The tri- GT 

ode unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase
splitter circuits. Outline 12, OU'I'LINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 
HEATER VOLTAGE (AC/DC), , .. , , , .... , , , , , ..••. , , . , , , , . , • , , ... , , , , , .. , 
HEATER CURRE'1T, .. , . , , , . . . . . . , , , ..••.•• , , , , . , , , , , , , . 
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6.3 
0. 45 

volts 
ampere 



Technical Data 
DIRECT lNTERELECTRODE CAPAClTANCEs! 
Triode Unit: 

Grid to Plate. . ........•.......•....••..... 
Grid to Cathode, Heater, and Internal Shield ....................... . 
Plate to Cathode, Heater, and Internal Shield. . . . . . . . . . . . . . . . . . . . .. 

Pentode Unit: 
Grid No.l to Plate....... . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 

Triode Grid to Pentode Plate. . . . . . . . . . . . . . . ............ . 
Pentode Grid No.l to Triode Plate........ . ..................... . 
Pentode Plate to Triode Plate . . . . • . . . . . . . . . . . . . . . ........ . 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE. . . . . . , . . . . . . . . . • • , , , , , , . 
GRID-N0.2 (SCREEN-GRlD) SUPPLY VOLTAGE ........ , 
Gam-No.2 VOLTAGE. • . . . . . . ..................... . 
Gmo-No.1 (CONTROL-GRID) VOJ,TAGE, Positive bias value .. 
PLATE DISSIPATION .. , ... ,., ....... , .. ,, .. ,,. 
G1<10-No.2 Ir.PUT: 

For grid-No.2 voltages up to 150 volts. 
For grid-No.2 voltages between 150 and 300 volts. 

PEAK HEATER-CATHODE VOLTAGE! 
Heater negative with respect to cathode ............. . 
Heater positive with respect to cathode ............. . 

Characteristics: 
Plate Supply Voltage ..........•..............••...... 
Grid-No.2 Voltage ................................. . 
Grid-No.1 Voltage .............................. .. 
Cathode-Bias Resistor ...•...... , ........... . 
Amplification Factor ..................... . 
Plate Resistance (Approx.). 
Transconductance .... , ... 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa ... 
Grid-No.1 Voltage (Approx.) for transconductance of 100 

µmhos ......... . 
Plate Current. . .............. , . , ......... . 
Grid-No.2 Current ......................... , •.. , . , • , • 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 

For fixed-bias operation ........................•••. 
For cathode-bias operation. . . . . . . . . . . . . . .........• 

•Thede component must not exceed 100 volts. 

1'rwde Unit 
800 max 

0 wax 
2.6 max 

200 max 
200•max 

200 

-6 

19 
5750 
330() 
-19 

13 

0 5 max 
1.0ma:c 

1. 7 µµf 
2 µµ! 

1. 7 ,.. .. 1 

0.02 max ,.,.r 
6 5 µµ.I 
2.2 µµ.f 

0,027 max µ.µ.f 
0. 020 max µ.µI 
0.045 max µµf 

Pentode Unit 
300 max volts 
800 max volts 

See curve page 69 
0 max volts 
2 max watts 

0. 
5 '"""' 

watt 
See curve page 69 

200 max 
200■max 

200 
150 

180 

6()0000 
6000 

-12.5 
9.5 

a 

0.25 max 
1.0 max 

volts 
volts 

volt• 
volts 
volt..! 

ohms 

ohms 
µmhos 

volts 

volts 
ma 
ma 

megohm 
megohm 

* I! either unit operating at maximum rated conditions. grid-N o.1-circnit resistance for both units 
should not the stated values. 

40 
TYPE 6AZ8. 

., .., 
ffi .. 
~ 

E,f" • 6.3 VOLTS 

:::;20•~---I--
J 

i ... 
!c 
t. 

AVERAGE PLATE CHARACTERISTICS 
TRI £ NIT 
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6B4-G 

POWER TRIODE 
Glass octal type used in output of 

radio receivers and amplifiers. Outline 50, 
LINES SECTION. Tube requires octal socket. 
For typical operation as a single-tube class A 
amplifier, refer to type 2A3. Filament volts 
(ac/de), 6.3; amperes, 1.0. Maximum ratings as 
push-pull class AB, amplifier: plate volts, 325; 
plate dissipation, 15 watts. Type 6B4-G is a 
DISCON"TINUED type listed for reference only. 

DIRECT-COUPLED POWER TRIODE 
Glass type used as class A, power amplifier. 

One triode, the driver, is directly connected 

685 within the tube to the second, or output, triode. 
Outline 43, OUTLINES SECTION. Tube re
quires six-contact socket. Heater volts (ac/dc), 
6.3: amperes, 0.8. Characteristics of input and 
output triodes as class A, amplifier follow. Input H H 

triode: plate volts, 800 max; grid volts, O; plate 
ma., 8. Output triode: plate volts, 300 max; plate ma., 45; plate resistance, 24000 ohms; load resistance, 
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only. 

6B6-G 

6B7 
687S 

TWIN-DIODE-HIGH-MU TRIODE 
Glass octal type used as combined detector, 

amplifier, and av-e tube. Outline 39, OUT• 
LINES SECTION. Tube requires octal socket. 
Heater volts (ac/de), 6.3; amperes, 0.8. Within 
its triode maximum plate-voltage rating of 250 
volts, this type is similar electrically to type 
GSQ7 and curves under that type apply to the 
6B6-G. This is a DISCONTINUED type 
listed for reference only. 

TWIN-DIODE
REMOTE-CUTOFF PENTODE 

Glass types used as combined detector, am
plifier, and ave tubes. Outline 40, OUTLINES 
SECTION. These types fit the small seven-con
tact (0. '75-inch, pin-circle diameter) socket. Ex
cept for interelectrode capacitances, the elec-
trical characteristics of the 6B7 are identical 
with those of type 6B8-G. Type 6B7S has the 
external shield connected to the cathode. In 

general, its electrical characteristics are similar to those of the 6B7, but the two types are 
directly interchangeable. These are DISCONTINUED types listed for reference only. 
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---========- Technical Data ---========
TWIN-DIODE-

REMOTE-CUTOFF PENTODE 
Metal type 6BS and glass octal type 6B8-G 

are used as combined detector, amplifier, and 
ave tubes. Outlines 4 and 39, respectively, 
OUTLINES SECTION. Type 6B8 is used 
principally for renewal purposes; 6Bll-G is a 
DISCONTINUED type listed for reference 
only. Tubes require octal socket. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Maximum ratings of 
pentode unit as class A1 amplifier: plate volts, 

688 
6B8-G 

300 max; grid-No.2 volts, 125 max; grid-No.2 supply volts, 300 max; grid-No.l volts, 0 min;plate dis
sipation, 3,0 n,ax watts (6B8), 2.25 max watts (6B8-G); grid-No,2 input, 0.3 max watt. 

H 
6 

G2 

*
Hp REMOTE-CUTOFF PENTODE 

Miniature type used as rf ampli-
fier in standard broadcast and FM re- 6BA6 

G3 
7 

K ceivers, as well as in wide-band, high-
,s , frequency applications. This type is 

c, similar in performance to metal type 
6SG7. The low value of grid-No.1-to-plate capacitance minimizes regenerative 
effects, while the high transconductance makes possible high signal-to-noise ratio. 
HEATER VOLTAGE (AC/De). , •• , • , , .•..• , , • , , , .••.. , • , • . .••....••• , , , • • • 6, 3 volts 
HEATER CURRENT .............•..........••.•.•...•.•••....•• , .•.••.... 0.3 ampere 
DIRECT lNTERELECTRODE CAPACITANCES: 

Grid No.l to Plate ........... , ..................... ,............ 0.0035 max µµ! 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5. 5 µ.µl 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 5.0 µµ.f 

Maximum Ratings, CLASS A1 AMPLIFIER 
PLATE VOLTAGE, .... , ................ ,. , , ......... , ..... , ,.. , ..... . 
GRID-NO.2 (SCREEN-GRID) VOLTAGE .. , •• , ••......•• , ••• ,, ........ ,.,,, 
GRID-No.2 SUPPLY VOLTAGE,, .. , ........ ,, .. , .. , ..... , .. , ........ , 
PLATE DISSIPATION ••..... ,, . . , , . , . . . . . . . ........... , . . . . ••...• 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts. . . . . . , ..... , . , .... , ........ . 
For grid-No.2 voltages between 150 and 300 volts ........ , .. , .. , .... . 

Gam-No.l (CONTROI.-GR!D) VOLTAGE: 
Negative bias value .... , ....... , .. ,,,., .. , .. , . , ................ . 
Positive bias value .. , •.......... , .. , ....................•.....•.. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . ..... , ..... , ........•..... 
Heater positive with respect to cathode. . ...•..... , • , , .......•.. , .. 

Cho ro cleristics, 

300 max volts 
See curve page 69 

800 max volts 
3 max watts 

0.6 max watt 
See curve page 69 

-50 max volts 
0 max volts 

90 max volts 
90 max volts 

Plate Supply Voltage ............ , •.•................... 100 250 volts 
Grid No.3 (Suppressor Grid) .... ,., .............. , ....... . 

g:tt.;i~:t~~PA~i!~~~~~: : ·.: ·. ·. '·. ·. ·. ' ·. ·. ·. ·. ·. ·. ·. ' ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. 
Connected to cathode at socket 
100 100 volts 
68 68 ohms 

Plate Resistance (Approx.) .. , , .................. , , , ..... . 
Transconductance., ...... , ................ , ....... , ... . 
Grid-No.l Voltage (Approx.) for transconductance of 40 µmhos 
Plate Current .... ,,., •................................ ,. 

0.25 1.0 megohm 
4300 4400 µmhos 
-20 -20 volts 

10.8 11 ma 
Grid•No.2 Current ••....... , , .. , ...... , , ..... , .... , ... , 4.4 4.2 ma 

INSTALLATION AND APPLICATION 
Type 6BA6 requires miniature seven-contact socket and may be mounted in 

any position. Outline 11, OUTLINES SECTION. 
Control-grid bias variation will be found effective in changing the volume of 

the receiver. In order to obtain adequate volume control, an available grid-No.1-
bias voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the ave system, or from a 
combination of these methods. 

The grid-No. 2 (screen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
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plate supply. The use of series resistors for obtaining satisfactory control of grid
No.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena. In the 6BA6, however, because grid N o.3 prac
tically removes these effects, it is practical to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 
voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-N o.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid
N o.2 voltage from a higher voltage supply necessitates the use of the variable 
cathode-resistor method of controlling volume in order to prevent too high a volt
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote "cutoff" advantage of the 6BA6 can be fully realized. How
ever, it should be noted that the use of a resistor in the grid-No.2 circuit will have 
an effect on the change in plate resistance with variation in grid-No.3 (suppressor
grid) voltage in case grid No.3 is utilized for control purposes. 

Grid No. 3 (suppressor grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-No.3 voltage may be obtained from a potentiometer or bleeder circuit, or from 
the ave system. 
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PENTAGRID CONVERTER 
Miniature type used as converter 

68A7 
in superheterodyne circuits especially 
those for the FM broadcast band. Out
line 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket 
and may be mounted in any position. 

Maximum Ratings, CONVERTER SERVICE 
PLATE VOLTAGE .•••• , •••••.•••••. , ••..... , ... , ...• , •.••.•••• ,, •• , ••• ,. 
GRID--No.5-AND-!NTERNAL·SHIELD VOLTAGE• .•.•.•.. , •.•••••••••••••• , •••• 
GR!DS•N0.2-AXD--N0.4 (SCREEN-GRID) VOLTAGE ....••.•...••.••••• , ••••••• 
Garns-No.2-Ai<n-No.4 SuPPI.Y VOLTAGE ................................. . 
PLATE DISSIPATION., ...••• ,, •••••• ,., ..... , ••.•••••.•••••••••••• , ••• ,. 
Ga1os-No.2·AND--No.4 INPUT •••••••.•.•..•.••••••.•••••••••••••••••••.. 
TOTAL CATHODE CURRENT ............................................ . 
Gnrn--No.3 VOLTAGE: 

~{~!~:~:eh~~:\.:r~~e .. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ,: : : : ~ : : : ,' .♦ 
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300 max volts 
0 max volts 

100 max volts 
300 ma,, volts 
2.0ma,: watts 
1.5 ma,: watts 
22 max ma 

-100 max volts 
0 uiax volts 



Technical Data =======-----
PEAK HEATER•CATHODE VOLTAGE: 

Heater negative with respect to cathode ...•.••••..••• , •••••••.••••••.• 
Heater positive with respect to cathode •••••••.••••••••••••.•••••••..• 

Characteristics (Separate Excitation):* 

90 ma;i, 
90 ma,: 

volts 
volts 

Plate Voltage .................. , .................. , ...... . 100 250 volts 
Grid No.5 and Internal Shield• ............................. . Connected directly to ground 
Grids-No.2-and•No.4 (Screen-Grid) Voltage ........... , ...•.•• 100 100 volts 
Grid•No.S (Control-Grid) Voltage •......•..........• , ..••••• 
Grid-No.1 (Oscillator-Grid) Resistor •••••••.•.•....••••.••••• 

-1.0 -1.0 volt 
20000 20000 ohms 

Plate Resistance (Approx.) •••••••••.•.••......• , •...•••..•• 0.5 1.0 megohm 
Con version Transconductance . .......................... ~ .. . 900 950 µmho• 
Conversion Transconductance (Approx.)** •.......•..........• 8.5 8.5 µmhos 
Plate Current ...•••.........•• , •.••••.....••..••.•..•...•• 3.6 3.8 ma 
Grids-No 2-and-No.4 Current .............................. . 10.2 10 ma 
Grid•No.1 Current ............................ , .......... . 0.85 0,35 ma 
Total Cathode Current •.•.•....••....••...•.••••..•...•.••. 14.2 14.2 ma 

NOTE: The traruieonduetanee between grid N o.1 and grids No.2 and N o.4 connected to plate (not oscil• 
ating) is approximately 8000 µmhos under the following conditions: signal applied to grid No.1 at zero 
bias; grids No.2 and No.4 and plate at 100 volts; grid No.8 grounded. Under the same conditions, the 
plate current is 82 milliamperes, and the amplification factor is 16.5. 
* The characteristics shown with separate excitation correspond very closely with thoae obtained in a 
self-excited oaeillator circuit operating with zero bias. 
""'With grid-N o.3 bias of -20 volts. 
• Internal Shield (pins No.6 and No.8) connected directly to ground. 

MEDIUM-MU TRIODE -
SHARP-CUTOFF PENTODE 

Miniature type used in a wide 
variety of applications in color and 
black-and-white television receivers. 
This type has a controlled heater 
warm-up time for use in receivers em-

6BA8-A 

ploying series-connected heater strings. The pentode unit is used as a video ampli
fier, an age amplifier, or a reactance tube. The triode unit is used in low-frequency 
oscillator and phase-splitter circuits. Outline 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ......•.......... , . , .. , ••• , . , , •. , , •...•...... 
HEATER CURRENT ............................. , ..................... . 
HEATER WARM•UP TIME (Average) ..............•.............. 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Triode Unit: 
Grid to Plate ...... , .....•••......•....•.•...•..... 
Grid to Cathode and Heater. . ..........•...•.•.... 
Plate to Cathode and Heater ..............•.....•. , . 

Pentode Unit: 
Grid No.1 to Plate ..•................. , ........... . 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield ................................ . 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield ...........••• , .• , •..•........•.... 
Triode Grid to Pentode Plate ....... , •...........•..... 
Pentode Grid No.1 to Triode Plate .............•....... 
Pentode Plate to Triode Plate ..••..•••••••.•.••..••.•.. 

Withoul 
External 
Shield 

2.2 
2.5 
0.4 

0.04 

10 

3.6 
0.016 
0.006 

0.15 

CLASS A, AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE .. ,, .....•............. , •••• • •••• , ..• 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE ...•..•••.•... 
GRID-No.2 VOLTAGE ....• , ..........•.........••. , •• ,. 
Gam-No.1 (CONTROl'.rGR!D) VOLTAGE: 

Negative bias value .••.•••... , .....••...•••.••••••• 
Positive bias value ..... , ...........•..•.. , •••••••.• 

PLATE DISSIPATION ..... , • , ••.....•..•...•.•. , •••• , , • , 
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Triode 
Unit 

300 max 

2 max 

6.3 
0.6 

11 

With 
External 
Shield 

2.2 
2. 7 
1.9 

0.03 

10 

4.5 
0.006 
0.003 
0.023 

Pentod• 
Unit 

volta 
ampere 
seeonds 

300 max volts 
300 max volts 

See curve page 69 

-li0ma3: 
0"""" 

3.25 max 

volts 
volts 

watts 
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GRro-No.2 INPUT: 
For grid-No.2 voltages up to 160 volts ............•.. 
For grid-No.2 voltages between 150 and 800 volts .....• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ......•....... 
Heater positive with respect to cathode .......•••..... 

Charaderistics: 
Plate-Supply Voltage ................................. . 
Grid-No.2 Supply Voltage .......................... .. 
Grid-No.1 Voltage ....•.............................•• 
Cathode-Bias Resistor ................................ . 
Amplification Factor ................................. . 
Plate Resistance (Approx.) ..•.............•............ 
Transconductance ............ , .. , , . , ................ . 
Grid-No.l Voltage (Approx.) for plate current of 10 µa ..•.. 
Plate Current ........•...•........... , •...........•.. 
Grid-No.2 Current .... , ......................•...•.... 

Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation .........•........••• , •••..• 
For cathode-bias operation ...............••••• , ••••• 

• The de component must not exceed 100 volts. 

TVPE 88A8•A 
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18 
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8 

0. 5 max 
1 0 max 
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1 max watt 
See curve page 69 
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Technical Data ======-iiiii.ii=;;;...-

MEDIUM-MU TRIODE 
Miniature type used as an rf am-

plifier in the cathode-drive circuits of 6BC4 
uhf television tuners covering the fre-
quency range of 470 to 890 megacycles 
per second. Outline 10, OUTLINES 

SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 

HEATER VOLTAGE (AC/DC) ...••.•• , , •• , .••• , , ••. , .• , •••••.•• , •• , •••••• 
HEATER CURRENT ..• , , , , ....... , • , , , , , , , , •. , .•• , •• , , • , , •• , , .••••• , • 
DIRECT INTEREJ.ECTRODE CAPACITA"CES (Approx.): 

Grid to Plate ....................................••........••.•.. 
Grid to Heater and Cathode, . . . . . . . . . . , ........................•. 
Plate to Heater and Cathode .......... , , ............ , .... , ....... . 
Heater to Cathode ..••.•.•••••...•••.•...•••••.•.••••••••••••••••• 

CLASS A1 AMPLIFIER 
Maximum Ratings, 
PLATE VO!,TAGE ................................................... .. 
PLATE DISSIPATION ................ , , • , •••••••• , ••. , , •. ., • , , , ... , .. , • 
CATHODE CURRENT .............••• , ••• , ••••• , •• , • , .• , .••..••••• , •••• 
PEAK HEATER-CATHODE VoLTAGE: 

Heater negative with respect to cathode .............. , , ..• , •. , , , •• , . 
Heater p08itive with respect to cathode ...•...•..•.•.•.•......••• , , • 

Characteristics: 
Plate Supply Voltage .•.•••••..•.•...••••••••••• , •..••••.•••••• , •••• 
Cathode-Bias Resistor .............. , , . . . .... , .................... , • 
Amplification Factor ...... , ................ , .•...... , ..•.••.• , ......• 
Plate Resistanee ..••••.•....•.••.......•• , •••....•••••.••••••••••••• 
Transconductance .. , ..... , . , ..... , .. , ...................••.........• 
Grid Voltage (Approx..) for plate current of 10 µa .............. , •..•..... 
Plate Current.. . . . . . . . . . . . . . . . . . . . . . ....... , . , ............••......• 

Maximum Circuit Values (For ma.dmi,m rated conditions): 

Grid.Circuit Resistance: 
For fixed-bias operation ..•.•..•.•••••..•.•••....••.••..•••••• , •••• 
For cathode-bias operation. . . . . . . . . . ..... , ..............•....••.• 

TYPE 68C4 
Ef:;;;;6,3 VOLTS 

40 

I 

IO i 

/ 
/ / 

0 

AVERAGE PLATE CHARACTERISTICS 

el I I ,, 
,J' 

I :;1 ·1 
~ 

s7 J ,"J :J 

J I I ,"'I . ' 

! I I ./ V ,►1_ 

I /i I I I I V I :y 

I I I I / v / ,-;, 
i/ / / V / /"' 77 / / 

V 

V / / 
/ V:/ /_,,,, V /". / ./ vv c.--~ -::::---~ V / -- -,oo 200 

PL.ATE VOL TS 

SHARP-CUTOFF PENTODE 
Miniature type used in compact 

radio equipment as an rf or if amplifier 
at frequencies up to 400 megacycles 
per second. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
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6.3 volts 
0.225 ampere 

1.6 µµ( 
2,9 µµf 

0.26 µµ/ 
2.7 µµf 

250 max volts 
2.5 max watts 
26 max ma 

75 max volt~ 
75 max volts 

150 volts 
100 ohms 

48 
4800 ohms 

10000 µmho~ 
-10 volts 

14.5 ma 

Not recommended 
0.5 max megohm 
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seven-contact socket and may be mounted in any position. The two cathode leads 
facilitate isolation of the input and output circuits thus helping to minimize 
generation. 
HEATER VOLTS (AC/DC) ........................ , ............ , , ..... , • 
HEATER CUl<HENT.. . . . . . . . . . . . . . • • . •••••••••••• , •••••••• , • , • , •••• , 
DIRECT lNTERELEcTRODE CAPACITA!-ICE.:l: 
Pentode Connect.ion: 

Grid No.l to Plate ............................................. . 
Grid :--o.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal ShiPld 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .•.. 

Triode Connection:* 
Grid No.l to Plate and Grid No.2. . . . . . . . . .............. . 
Grid No.1 to Cathode, Heater, Grid No.3, and Internal ShMd ......... . 
Plate and Grid No.2 to Cathode, Heater, Grid No.3, and Internal Shield .. 

* Grid No.2 connected to plate. 

Maximum Ratings: 
CLASS A1 AMPI.IFlER 

PI.ATE VOI,TAGE .. , .• , ............. ,., ........ ., .... . 
GruD-No.2 ,sc1<EEN-Gmn) SurPLY Vow·AcE ....••••••••• 
Gnm-No.2 VOLTAGE............ . ..........••....•. 
GRID-No.l (coNTI<OL-GRID) VOLTAGE, Positive bias value .. 
PLA'fE DlSSlPA'l'ION,.,... . .. , ...•. , .•.•.•• 
G1uo-No.2 INPUT: 

For grid-No.2 voliages up to 150 volts .............• 
For grid-No.2 voltages between 150 and 300 volts ..•.• 

PEAK HEATER-CATHODE VOLTAGE: 
Heat.er n<'gative with respect to cathode ..........• ,. 
Heater positive with respect lo cathode, ......• , .... 

Characteristics: 
Plate Supph· Voltage. , . . . . . . . . . . . . . . . ..........•... 
Grid-No.2 Supply Voltage. . ..............•.. 
Cathode-Bias Resistor .... , . . . . . . . . . .........•....... 
Amplification Factor .....................•... 
Plate Resistance (Appl'ox.) ..... . 
T'ransconductantie. . . . . . , . , , ....... , , , . , .. , ... . 
Grid-No.1 \'oltage (Approx.) for plate current o! 10 µa ... . 
Plate Current. . . . . . . . ..........•.•.•. 
Grid-No.2 Current. . . . • ..........•........•• 

Grid No.2 connected to plate. 

Triode 
Connection* 
:JCiO ·11,a.r 

0 ma,,: 
2.5 uw:c 

90 ma.t 
90 ,na.t: 

180 250 

330 820 
42 40 

O.OOH 0.009 
6000 4400 

8 6 

AVERAGE CHARACTERISTICS 

100 
100 
180 

o.H 
49()0 

-5 
4.7 
1.4 

(L3 
0.3 

0.030 ·)11(1.1) 

H.5 
1.8 

2.5 
;l.9 
:l.O 

Pento.fe 
Cunnectiun 

volts 
ampere 

:JOO max volts 
300 1110.r volts 

$Pe curve page 69 
0 nwx volts 
2 }ll{U: watts 

0.5 max watt 
See curve page 69 

90 ,mu: volts 
~o 111<1.r volts 

125 250 volt,i 
12i) 150 volts 
100 180 ohms 

0.5 O.R megohm 
,noo 5700 µmhos 

~{) -i< volts 
~ 7.5 ma 

2.4 2.1 ma 

'rv.E 6BC5 
,------;-----1--t--t----t----+--+---;---tf-" 6.J VOL TS ---~ I I GRID-N!2 VOLTS= IH ! 

~-----~---;-~fill:IO~ N!t._ VOLT~- Ec1 =O 

50 

6BC7 

:! 

!SO 200 250 300 

PLAit VOLTS 

TRIPLE DIODE 

Miniature type containing three 
high-perveance diode units in one en
velope used in de restorer circuits of 
color television receivers. Also used in 

350 400 

IS 

G2CM-9&09T 

H 

AM/FM radio receivers as a combina- 1<03 Ko, 

tion FM discriminator and AM detector tube. Outline 12, OUTLINES SECTION. 
Tube requires nine-contact miniature socket and may be mounted in any position. 

150 



Technical Data=========-
HEATER VOI,TAGE (AC/DC), •.••••• , •• , •• , ••.• , ••••••••••••••••• , • , • , • , 6. 3 
HEATER CURRE>.T ...................... ,, ...... , ................ , • .. 0.450 

Moximum Rotings (E(tCh Dwde Unit), 
PEAK INVERSE PLATE VOLTAGE .•••.•.. , •• , ••• , .• , •••• ,,,,,., •••. , •••• 
PEAK PLATE CURRENT* ••.•.•••.••...•.••••.•...•••••• ,, •.••••.••••• , 
DC OUTPU'I~ CURRENT ...............••••••••••.••.•....••.•••.•.•••. 
PEAK HEAT>:R-CATHODE VOLTAGE: 

330 max 
il4 mn.t 
12 max 

Heater negative with respect to cathode. . . . . . . . . . . . . . . . . . . . . • . . . . 200 max 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 wa., 

volts 
ampere 

volts 
ma 
ma 

* In rectifier service, the minimum total effective plate-supply impedance per plate is f>/,0 ohms. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-

coupled cathode-drive rf amplifier cir- 6BC8 
cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv-

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 

HEATER VO!,TAGE (AC/DC). , ..•.•.....••.. 
HEATER CURRENT. . . • . • • . • . . . . . . . . . •.. 
DIRECT lNTERELECTR0DE CAPACITANCES:* 

Grid to Plate (Eaeh Unit). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Grid to Cathode, Heater, and Internal Shield (Each Unit) ............ . 
Plate to Cathode, Heater, and Internal Shield (Each Unit) ........... . 
Heater to Cathode• (Each Unit) ....................... , .......... . 
Grid of Unit No.1 to Grid of Unit No.2 ...................•... , ... . 
Plate of Unit No.1 to Plate of Unit No.2 .................. . 

* With external shield tied to cathode of unit under test, except as noted. 
• With external shield connected to ground. 

Moximum Ratings: ClASS A, AMPLIFIER (Each Unit) 

PLATE VOLTAGE •...•.• ,. . . 
PLATE DlSSIPATION.......... . .....•..•........••..•.•••....... 
CATHODE CURRENT ............. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respeet to cathode.... . ..........•...........• 
Heater positive with respect to cathode ............................ . 

Chorocteristics: 
Plate Supply \'nltaiie •.... 
Cathode-Bias ltcsistor. , .. 

0 100 

AVERAGE CHARACTERISTICS 
fOR EACH VNfT 

150 200 250 
Pt.1'.T£ VOLlS 

151 

TYPE 6BCB 
Ef'= fS,3 VOL TS 

300 

6.3 
0.4 

1. 4 
2.5 
L3 
2.3 

0.007 max 
0. 010 max 

2-50 mnx 
2 max 

20 inax 

200 max 
2oo•max 

150 
220 

volts 
ampere 

volts 
watts 

ma 

volts 
volts 

volts 
ohms 
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RCA Receivi11g Tube M,nmal 
.-\mplification Factor. 
'rransconduetance. . , . , . , , , _ . . . . ...... , ... , . , 
Grid Voltage (Approx.) for trui1s\:onductance of 50 µmhos. 
I>\ate Current. . ............... , ....... . 

Maximum Circuit Value: 
Grid-Circuit RP,.sistan('e: 

For cathode-bias ope!"a1 hm. . . . . . . . . .......•.•. , • , , , .•.....• , ~ 
•Thede component must nn1 PXL'Pf:'d 100 volts. 

6B04 

6B04-A 

SHARP-CUTOFF BEAM TRIODE 
Glass <wtal types used for the voltage rL-gu

lation uf high-voltage1 low-current de po\\cr 
suµpllPS in color teltvision receivers. Outline 47, 
Ol:TLl)lf,:S SBCTION. 'l'uks re4uire octal 
so(•keL Mt•aff•r vohs (ac/de), (i.3; ampen.:_)s, O.fi, 
liaxlmum ratings for voltage-control servll'l'; de 
plate• ,uits, tlBt)4 :lOOOO max, 6BD4-A 27000 
"'"·'; unr,•gu\at('d dt· supply volts, fiBD4 41)00() 
um.r, tiBD4-A 55000 maJ:; de j{rid volls½ -125 

3~ 
62()0 
-1:1 

10 

µ.mhos 
voits 

ma 

0.5 ma.c meg1,hm 

®
p('s) 

NC 

~ 
7 

H '-' H 

J .._ 
K NC 

,ruu; peak grid volts, ~550 um.1·; de plate ma .• 1.5 'nt.a:t; plate dissipation, tiBD4 20 11uu wans. HBD4-A 
25 mu.c watts; peak heatt~r-eal lioth• volts~ 180 nm.r. 'l'hese an.i DISCONTINUED types lisH•d for 
reference only. 

6B06 

REMOTE-CUTOFF PENTODE 
1finiaturf• type used as rf or if am1-.liflt•r in 

radio t·t•t•ei vers# 'J'his type is similar in perform
atl('P to nwtal t.:,:pe fiSK7. Outline llt OGT
LINi,;8 SECTION. Tube re4uiros miniature 
sev<:n-l·ontaC'1 socket and may be mounted in 
any position. Heater volts (ac/dc), G.H; am~ 
peres. O.:l. Characteristics as class Ai amplifier: 
plate vul!s, :l50 (300 ,,,,.x); grid ~o.3 l'onnected 
to cathod1• at socket; grid-No.2 volts, l OH (125 

1nd..c): grid-No.1 volts, -3; plah• resistmw.<t (approx.); 0.8 megohm; transrondurtance, ~oon µmhos; plate 
dissipation. 3 nw,.c watts; grid-No.2 input, O.fi5 mo:r watt; plate mu., 9; grid-No.:::? ma. 1 3j total cat.hod1.: 
ma ... 14 max; peak heater-cat hodt• \'ohs~ ~iO ,;w,t:. This type is used principally for renewal purpo~ws. 

PENT AGRID CONVERTER 

Miniature type used as converter 6B E6 in superheterodyne circuits in both the 
standard broadcast and FM bands. The 
6BE6 is s roi\,,r in performance to 
metal type 6SA 7. For general discus-

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP
PLICATION SECTION. 

H.EATEI!. VOLTAGE (AC/00), 
HEATER CURREN\'. . . .... 
DIRECT I'<TERELECTROl>E CAPACITA'<CES: 

Grid No.3 to Plate .... , .. 
Grid No.3 to Grid No.I, .. 
Grid No.l to Plate ............. . 
Grid N o.3 to All Other Electrodes. 
Grid N o,l to All Other Electrodes. 
Plate to All Other Electrodes .... , . 
Grid :,.;o.1 to Cathode and Grid No.5. , . . . ..... , , . 
Cathode and Grid N o,5 to All Other Electrodes except 

Grid No.l ......................... , ......•••• 

Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE.,,, .... , . , • . ......... . 
GRIDs-No.2-AND-N0.4 (SCREEN-GRID) YOLTAGE, 
GRil.lS-No.2-ANo-No.4 SUPPLY \'OLTAGE ..... , .•. , •.•. 
PLATE DISSIPATION, , , , , . . ... , . 
GRrns-No 2-ANI>-No.4. INPUT ....•.• 
TOTAL CATHODE CURRENT, , • , . , .. , . 
GRrn-No.3 VOLTAGE: 

Negative bias value .......•..... 
Positive bias value ..... , 

152 

U'it}wJJl 
Exf,ernal 

Shield 
0.30 m,a.c 
0.15 m11.t 

0. 10 nw.c 
7.0 
5.5 
8.0 
3.0 

15.0 

6,3 volts 
0.3 ampere 
ww, 

E:.r.tenml 
Shield 
0.25 ma.c ""I 0.15 ltW.t µµf 
0.0i} IHU.r: µµ! 
7.0 _uµf 
5,5 µµf 

13. 0 µµf 
8.0 µµf 

20,0 µµf 

300 mox volts 
100 max volts 
300 "'"" volts 
1.0 max watt 
1. 0 max watt 

14 max ma 

-50 nw..r volts 
0 mo.r volts 



-=--======= Technical Data========= 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•...•••• , •.••••••• ,, •.•••••• 
Heater positive with respect to cathode, .•••.••..•••..•.••.•....... , 

Typical Operation (Separate Excitation):* 

90 ma:e 
90 ma:,; 

volt. 
volts 

Plate Voltage........................................... 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage................ 100 100 volts 
Grid-No.1 (Oscillator-Grid) Voltage (rms).................. 10 10 volts 
Grid-No.3 (Control-Grid) Voltage ......... ,,., .. ,......... -1.5 -1.5 volts 
Grid-No.l (Oscillator-Grid) Resistor....................... 20000 20000 ohms 
Plate Resistance (Approx.). . . . . . . . .. . . . • • . . . . . . . .. . . . . • . . 0. 4 l. 0 megohm 
Conversion Transconductance. . . . . . . . . . . . . . . • . . . . . . . . . . • . 455 475 ,.mhos 
Grid-No. 3 Voltage for conversion transconductance oflO µmhos -30 -30 volts 
Plate Current .. .. .. .. .. . .. .. . .. . .. . . .. .. . .. . .. . .. .. .. . 2.6 2.9 ma 
Grids-N o.2-and-N o.4 Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 0 6, 8 ma 
Grid-No.lCurrent ................................... 0.5 0.5 ma 
Total Cathode Current ......... , ..... , . . . . . . . . . . . . . . 10. 1 10, 2 ma 
Note: The transconductance between grid No.land grids No.2 and No.4 connected to plate (notoscil• 
lating) is approximately 7250 ;,mhos under the following conditions: grids No.l and No.Sat 0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current is 25 ma., and 
the amplification factor is 20. 
• The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited o~cillator circuit operating with zero bias. 

.., 
u 
z 

OPERATIO"I CHARACTERISTICS 
WITH SELF-£XC!TATION 

TYPE 68E6 
Er:ce::; VOLTS PLATE VOLTS::250 
GR,DS·N'12 &. N'?4 VOLTS;/QO 
GR1C·N'= 3 (CONTROL~GRIO)VOLTS;-1 
GR!D·N'a::1 RES·STOR-OHMS::.20000 

: P(i> ~ X 100 (SEE T~XT)
1 

, 

' txi=0.8VOLTS 
RMS -

e 400l-+-+"1-4-P...+-....--'---+
'.'.) 

0 z 
3 3001-+--+--+-t+-l-+--+--+-t--i 
"' z 

" ~ 2001--+---+----il-"<+---+--l--1 

z 
0 ~. 
"' > a 
V 

OPERATION CHARACTERISTICS 
,'i- 1TH SEPARATE OSClLL,6,TOR r..xc1r .. r10N 

"' 0 
J: 
:;. 

?? 
u 
~ 
' c> 
"' 
':;" BOO 
V "' 

~ ~ 

TY~E &BE6 
t;-=6.l YO:..-s 
flLA""t VOLTS:: 2!>0 
{.RI.)!,•",! 2 A. N! ~ VOLT!-::: 100 
cA,(:I~ N~ 3, (CONTROL-GRiO)\tOLn,=-•-~. 
C.11t·.)-N! I A£51.$TOR-0Ht,d"' 20000 
C,RIS\•"l• I CURR("IT \',J\Rl(D ev 

_,10..,usn.-off Cl' OSCILLATOR ....OL'i,IG( 

u 0. 

~600 ~ 12-

s ~ ,,, :; 
z 
<4oo l,;,J e 
<r O ' 
>- 0 

:,: 
z -
0 .. 
,:;; 200 u 4f---r-+t-~-t--+---,--+---< 

"' 

o 0.4 o.e 1.2 
GRlO-NtJ MILLIAMPERES (IC1) 

92CM-6624T 

INSTALLATION AND APPLICATION 
Type 6BE6 requires miniature seven-contact socket and may be mounted in 

any position. Outline 11, OUTLINES SECTION. 
Because of the special structural arrangement of the 6BE6, a change in signal

grid voltage produces little change in cathode current. Consequently, an rf voltage 
on the signal grid produces little modulation of the electron current flowing in the 
cathode circuit. This feature is important because it is desirable that the impedance 
in the cathode circuit should produce little degeneration or regeneration of the 
signal-frequency input and intermediate-frequency output. Another important 
feature is that, because signal-grid voltage has very little effect on the space charge 
near the cathode, changes in ave bias produce little change in oscillator transcon
ductance and in the input capacitance of grid No.I. There is, therefore, little 
detuning of the oscillator by ave bias. 

A typical self-excited oscillator circuit employing the 6BE6 is given in the 
CIRCUIT SECTION. 

In the 6BE6 operation characteristics curves with self-excitation, E, is the 
voltage across the oscillator-coil section between cathode and ground; E. is the 
oscillator voltage between cathode and grid. 
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RCA Receiving Tube Manual 

BEAM POWER TUBE 
Miniature type used in audio output stage 

of television and radio receivers. Triode-con-

6 Bf 5 nected, it is used as a vertical deflection ampli
fier in television receivers. Outline 13, OUT
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; am
peres, 1.2. Typical operation as class A1 ampli
fier: plate volts, 110 (250 max); grid-No.2 volts, 

110 (117 max); grid-No.l volts, -7.5; peak af grid-No.1 volts, 7,5; plate dissipation, 5.5 max watts; 
grid-No.2 input, 1.25 max watts; plate ma., 86 (zero-signal), 39 (maximum-signal); grid-No.2 ma., 4 
(zero-signal), 10.5 (maximum-signal); plate resistance (approx.), 12000 ohms; transconductance, 7500 
µ.mhos; plate load resistance, 2500 ohms; total harmonic distortion, 10 per cent; maximum-signal pow(•!' 
output, 1.9 watts; peak heater-cathode volts, 200 max (de component 100 max when heater is positive 
with respeet to cathode). This type is used principally for renewal purposes. 

6BF6 

TWIN DIODE
MEDIUM-MU TRIODE 

Miniature type used in compact 
radio equipment as combined detector, 
amplifier, and ave tube. The triode 
unit is particularly useful as a driver 
for impedance- or transformer-coupled 

output stages in automobile receivers. It is equivalent in performance to metal 
type 6SR7. Outline 11, OUTLINES SECTION. Tube requires miniature seven
contact socket and may be mounted in any position. For typical operation as a 
resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED AMPLI
FIER SECTION. 

HEATER VOLTAGE (AC/DC) ••••••••••••••••• , •••••..•...••..•.•..•..••• 
HEATER CURRENT •• , ••...••.•. , •.••.••••••••••••.••.••• , , •••••••••• 
DJRECT INTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate ..•..•...•.........••.••• 
Triode Grid to Cathode .........................•... 
Triode Plate to Cathode. . . . . . . . . . . . . . . . . . . ...... . 
Plate of Diode Unit No.1 to Cathode ................ . 
Plate of Diode Unit N o.2 to Cathode ........ , •....... 
Plate of Diode Unit No.I to Triode Grid .••........... 
Plate o( Diode Unit No.2 to Triode Grid ............• 

Without 
External 
Shield 

2.0 
1.8 
1. l 
1.4 
1.5 

0.06 max 
0,05 max 

Moximum Ratings, TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE ••• ,., ••••• ,,,......... • •••.•.•••• , •• , ••.•• , .•.••••• 
PLATE DISHlPATION •• , ..... , ........... , , • , ......... , .. , ........ , •• , , 

AVERAGE PLATE CHARACTERISTICS 

6.3 
o. a 
With 

Exter•al 
Shi•ld 
2.0 
1.8 
0.8 
0.7 
1.0 

0. 07 ma:r 
0.06 mu:,; 

300 max 
2.o max 

20----~--------~T~R~l~O~DE,;..,:U~Nt~T-------~-------, 

"' "' "' "' " ~ 

TYPE 66F6 
E f;;-6,3 VOLT$ 

' 

3 l 0,>---1-
.J 

i 
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volts 
ampere 

µµf 
uµI 
µµI 
µµ/ 
µ.µ! 
,-<µI ,..,,r 

volts 
watte 



Technical Data =========-
PlllAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .................... , ...... , • 
Heater positive with respect to c.atbode ............................. . 

90maz volts 
90 ma"' volts 

Typical Operation (With Transformer Coupling): 
Plate Voltage .......... , ..................................... • .. •••• 
Grid Voltage ..................................................... .. 
Amplification Factor ................................................ . 
Plate Resistance ....................................... , .. , ....... .. 
Transconductance ..............•••••• ~ ............................... . 
Plate Current., ............... , ............... , .................... . 
I,!oad Resistance ..•........••••••••••••• ~ .................. * •• 4 ...... . 

Total Harmonie Distortion ••••• , .................................... . 
Power Output ..•.•••••••.•..••• , •.....•...•....•..... , •••..••• , .•.• 

250 volts 
-9 volts 
16 

8500 ohm• 
1900 µmhos 
9.5 ma 

10000 ohms 
6,5 per cent 
300 mw 

Maximum Rating: DIODE UNITS 

PLATE CURRENT (Each Unit).. . ....... , ..... , . , 1.0 ma"' ma 
The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit 

of the 6BF6 is not •uitable. For diode operation curves, refer to type 6A V6. 

BEAM POWER TUBE 
6BG6-G Glass octal types used as output 

amplifier in horizontal-deflection cir
cuits of television equipment and other 6BG6-G A 
applications where high pulse voltages 
occur during short duty cycles. Out-

lines 52 and 46, respectively, OUTLINES SECTION. Tubes require octal socket. 
Vertical tube mounting is preferred but horizontal operation is permissible if pins 
K o.2 and 7 are in vertical plane. 

HEATlllR VOLTAGE (AC/DC) ... ,,, ...... .,.,. ... ,.,.•• ........... ,,. .. .. 
HlllATER CURRENT, ........ , .• ,, •• , ..... .,, .... , ••• ,., ..... .,,,, .... , 
DIRECT lNTERELECTltoDE CAPAClTANCES: 6BG6-G 

Grid No.l to Plate ....... , . , , ............ , ..... , , . . • • 0.34 max 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 12 
Plate to Cathode, Heater, Grid No.2. and Grid No.3. . . . • • 6.5 

TRANSCONDUCTANCE0 
' ' •••••••••• ' ' ••••••••••••••••••••••••••••••••••• 

MU-FACTOR, Grid No.2 to Grid No,1° ............................ , ... . 

° For plate and grid-No.2 volts, 250; grid-No.1 volts, -15. 

HO RIZO NT Al DEFLECTION AMPLIFIER 
Maximum Ratings, For operation in a 615-line, SO-frame syalem 

DC PLATE VOLTAGE ••• ' •• ' ..•.. '.......................... • .•••••.• 
PEAK POSITIVE-PULSE PLATE VOLTAGE* •.•••••• ,,, •• , ....... , •• ,,,,,, .. 
PEAK NEGATIVE-PULSE PLATE VOLTAGE ..•••••••• , ••••••••.• , •.• ,,, • .,. 
DC GRrn-No.2 (SCREEN-GRID) VOI.TAGEt., ................. , ........... . 
PEAK NEGATIVE-PULSE GR10-No.l VOLTAGE ••••••••••••••••••••••••••• 

AVERAGE PLATE CHARACTERISTICS 

•oo 
Cl AS VARIABLE 

I l 
WITHE 

TYPE 6BG6-G 

£r1:+JO ET-::6.3V0LTS 
GRIO-N!.2 VOLTS=2.50 

300 
.,.,- I I 

+s - I, 

I I 

j 
CRJO•NJ!:I VOL TS Er ::o 

/ I 

J -· 
./ 

I -,o 
100 

/" -15 

Ecr=-20 

---:. ->5 
-30 

0 JOO 300 400: 
· PLAT£ VOL.TS 
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6.3 
0.9 

6BG6-GA 
0.8 max 
11 

6 
6000 

8.0 

700 maz 
6600 max 

-1500 ma"' 
350 max 

-300 ma"' 

--I---

. 

volts 
ampere 

µµf 
µµf 
µµf 

µmhos 

volts 
volts 
volts 
volts 
volts 



RCA Receiving Tube Manual 
PEAK CATHODE CURRENT .......•••.••••••........•...••..•.•...•...•• 
AVERAGE CATHODE CURRENT, ....•••.• , .......... ,.,, ... ,., .. ,,., ... , 
PLATE D!SSIPATIONtf .•. , , ....... , .•.• , .••.••. , . , •. , , , , ••. , ...•.... 
GRID-No.2 INPUT ......• , ....... , ............ ,, ................. , .. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with reapeet to cathode ............................ . 
Heater positive with respect to cathode ..•• , ....................... . 

BULB TEMPERATURE (At hotteat point) ............................... . 

Maximum Circuit Value, 

400 max 
llOmax 
20 "'""' 3.2 max 

200 max 
200•max 
210 max 

ma 
ma 

watts 
watts 

volts 
volts cc 

Grid-No.1-Cireuit Resistance......................................... 0.47 max megohm 
• The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 80-frame system, 15 per cent of one hori~ontal scanning cyc~e is 10 microseconds. 
t Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 
input to the rated maximum value. 
tt An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
• The de component must not exceed 100 volts. 
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SHARP-CUTOFF PENTODE ~p 

Miniature type used as rf ampli- H ca 
fier particularly in ac/dc receivers and 
in mobile equipment where low heater- K 7 c::, 
current drain is important. It is par- ,s 
ticularly useful in high-frequency, c.r' 

6BH6 

wide-band applications. Outline 11, OUTLINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ...•.. , ............ ,., .. , ................... , 6.3 volts 
ampere HEATER CURRENT .............................. , , .................. 0,15 

DIRECT lNTERELECTRODE CAPACITANCES: 
Grid No.l to Plate .......... , ...................................... 0.0035 max 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . 5.4 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..... 4.4 

Maximum Ratings, CLASS A1 AMPLIFIER 

PLATE VOLTAGE ................... , ....... , ........................ .. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE,,,, ... , .... ,, .................. ,., .• 
GRID-N0.2 SUPPLY VOLTAGE., .... , ....... , ........• , ......•.....•.•• ,,, 
PLATE DISSIPATION. , .•••.•.• , , , .. , ...•..• , , .. , ...... •, , , , .•..... , . , , , 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 150 volts ..... ,. ....................... .. 
For grid-No.2 voltages between 150 and 800 volts ••••.•••.•.••••••• , ••• 

GRID-N0:1 (C()NTROL-GRID) VOLTAGE! 
Negative btas value ... ~ .••...... ~~ •• ~ .•.•••• ,. ••••••.•••••••••••••• .., 
Positive bias value ............................................... , • 

PEAK HEATEB-CATHOI>E VOLTAGE: 
Heater negative with respect to cathode .............................. , 
Heater positive with respect to cathode •••••• , .......... , •.••••••••••• 
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300 max volts 
See curve page 69 

300 max volts 
3 max watts 

0.5 max watt 
See curve page 69 

-60 ma:c 
0 max 

90max 
90 max 

volts 
volts 

volts 
volts 



Technical Data ===..;;;;..;;;;====-
Typical Operatian and Characteristics, 
Plate Voltage. . . • . . . . • . . • . . • • . • • • • • . • • • . • • • . • • • • • • • • • • • . .. • • • 100 250 
Grid-No.3 (Suppressor Grid) .........•.....••• , •••.••• , •. Connected to cathode at socket 

volts 

Grid-No.2 Voltage............................................ 100 150 volts 
volt 

megohms 
µmhos 

volts 

Grid-No.1 Voltage............................................ -1 -1 
Plate Resistance (Approx.). . . . . . . • • . . . . . . . . . . . . . . . . . • . . . . • . • • • • 0. 7 1. 4 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . • • . . . . . 8400 4600 
Grid-No.1 Voltage for plate current of 10 µa ...... , . . . . . . . • . • . • • . • -5 -7. 7 
Plate Current. . . • • • . . . . . • . . . . • • . . • . . • . . . . • . . . • . • • • . • . • • • • • • • 3. 6 7. 4 
Grid-No.2Current.......... .............................. ... 1.4 2.9 

ma 
ma 

AVE:RACE: PLATE: CHARACTERISTICS ,. 
' TYPE6BH6 

£1=6.lVOLiS 
GAID•Na.C VOLTS:150 - -
GRID-N$3 VOLJS::O 
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PLATE VOLTS 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

600 
92CM•68921' 

Miniature type used in a wide 
variety of applications in television 6 B H 8 
receivers. This type has a controlled 
heater warm-up time for use in re-

KT Pp' ceivers employing series-connected 
heater strings. The pentode unit is used as an if amplifier, a video amplifier, or an 
age amplifier. The triode unit is used in low-frequency oscillator circuits. Outline 
14, OUTLINES SECTION. Tube requires miniature nine-contact socket and may 
be mounted in any position. 

HEATER VOLTAGE (AC/DC)., ......•......••.•...•.•••••.•• , .••••• ,.,,. 
HEATER CURRENT ... , . . ............•...........•...•.•.• , •••••••••• 
HEATER w ARM-UP TIME (Average). ' ... ' ....... ' .......•..•••••..••.•• 
DIRECT lN'rERELECTRODE CAPAClTA:-iCBS /Approx.): 
Triode Unit: 

Grid to Plate ........................•............•.•.•.•••.•.•.• 
Grid to Cathode and Heater ...................................... . 
Plate to Cathode and Heater .......................••...•.••••••.• 

Pent.ode Unit: 
Grid No.l to Plate .............................................. . 
Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ...• 

Triode Grid to Pentode Plate ........................................ . 
Pentode Grid No.l to Triode Plate .............................•...... 
Pentode Plate to Triode Plate .....•.................................. 

Maximum Ratings: 
CLASS A1 AMPLIFIER 

PLATE VOLTAGE ..........•...•.•....................• 
GRID-N0.2 (SCREEN-GR!D) SUPPLY VOLTAGE .......•.. , ..• 
GmD-No.2 VOLTAGE ................................ . 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ..• 
PLATE DISSIPATION ...•......•...•..•...............•• 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............••. 
For grid-N o.2 voltages between 150 and 300 volts ..... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .......•...••. 
Heater positive with respect to cathode .•.•••..•.•... 
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Triode Unit 
300 max 

0 max 
2.5 max 

200 max 
2oo•max 

6.3 
0.6 

11 

2.4 
2.6 

0.38 

0.046 
7 

2.4 
0.016 
0.004 
0.095 

volts 
ampE're 
seconds 

Pent-Ode Unit 
300 max volts 
300 max vol ts 

See curve page 69 
0 max volts 
3 ma.: watts 

max watt 
curve page 69 

200 max volts 
2oo•ma.c volts 



RCA Receiving Tube Manual 
Characteristics: 
Plate Supply Voltage ............................. ., •• 
Grid-No.2 Supply Voltage ............................ . 
Grid-No.l Voltage ........•. ,, ...•.•••••.•.•.•• ,, ... ,. 
Cathode-Bias Resistor .••••... , ... , ..•.••......•... , .• 
Amplification Factor. . . . ...•......•.................• 
Plate Resistance (Approx.) ......•..•...............••• 
TranSC'Onductance . ..... , . . . . . . ...... , . , ............• 
Grid-No.1 Voltage (Approx.) for plate current of 100 µa .•• 
Plat<! Current ........................ , .............. . 
Grid-No.2 Current ..••••..•••••••.•• , •••••••••••••••• 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation . . ~ ............. ,. ... ,. ........ . 
For cathode-bias operation ..•..... , .• , . , .•••.•••••• 

• The de component must not exceed 100 volts. 

150 

17 
511;0 
3300 
-14 
9.5 

0.5max 
1.0 max 

AVERAGE CHARACTERISTICS 

100 

TRt<)l)E UNIT 

TYPE 6BH8 
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I 
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AVERAGE CHARACTERISTICS 
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82 

150000 
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volts 
ohms 
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ma 
ma 
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PLAT£ VOLTS 
92Cll•879lT 

REMOTE-CUTOFF PENTODE ~H" p; 

Miniature type used as rf ampli- tt G2 
fier in high-frequency and wide-band 
applications. Features high transcon- K 7 c;

3 
ductance and low grid-to-plate capaci- 1s 
tance. Outline 11, OUTLINES SEC- e,,' 

6BJ6 

TION. Tube requires miniature seven-contact socket and may be mounted in any 
position. 158 



=----------===;.; Technical Data 
HEATER VOLTAGE (AC/DC) •••• ,.,, .• ,, •... , .••.••. ,,.................. 6.8 volts 

ampere HEATER CURRENT ••....•• ,.......................................... 0.16 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.l to Plate .. , ....... , ..... ,, ... ,., .. , ............. ,,,,.... 0. 0035 max 
Grid No.1 to Cathode, Heater, Grid No. 2, Grid No.3, and Internal Shield 4. 5 
Plate to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield.... 5. 6 

Maximum Ratings: CLASS A,, AMPLIFIER 

PLATE VOLTAGE ....... , , .• , .. , , ••.••.•................•.••.. , ••• , , , • 
GRID-No.2 (SCREEN-GRID) VOLTAGE .•................... , . , .... 
Garn-No.2 SUPPLY VOLTAGE .....................••......••••.....••.. 
PLATE DISSIPATION .. , •. , ..... , ..• , . , •. , •• , • , , .•• , .• , , .. , , , , , , , , , •. , . 
GRrn-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts .............•...•...•.. , ..•.. 
For grid-No.2 voltages between 150 and 300 volts .. , ............. , .. 

GR!D-NO.l (CONTROL-GRID) VOLTAGE: 
Negative bias value ................... , .. , .......••• , , , . , . , .....• 
Positive bias value ................ ,.... . ............... ~ ..... . 

PEAK HEATER-CATHODE VOLTAGE! 
Heater negative with respect to ea th ode .. , .. , , , .... , . , , ........... .. 
Heater positive with respect to cathode, . , •• , ....•.••............... 

Charocteristics: 

300 max vol ts 
See curve page 69 

800 max vol ts 
8 max watts 

0.6 max watt 
See curve page 69 

-50 max volts 
0 max volts 

90 m.ax volts 
90 rnnx volts 

Plate Voltage ........ , .....•.••. , , , •.••. , .•..•.•..•..•.. 100 250 volts 
Grid No.3 (Suppressor Grid} . . . , .•....•..... , . , ....... . Connected to cathode at socket 
Grid-No.2 Voltage .......•.....•..•...• , •............. , . 100 100 volts 
Grid-No.I Voltage ..................................... . -LO -1.0 volt 
Plate Resistance (Approx.) ....•.......................... 0.25 1,:J megohms 
'l'ransconductance,.,,, ......................... , ...... .. 3650 8600 µmhos 
Grid-No.l Voltage (Approx.) for transconductance ol 15 µmhoe -20 -20 volts 
Plate Current ........ , .... , , .................... , , , . , .. . 9.0 9.2 ma 
Grid-N o.2 Current ..... , ... , , ...................... . 3.5 3,3 ma 

AVERAGE PLA,E CHARACTERISTICS 
PEN1'00£ CONNECi!ON 

I.S.O 

0 

s 

() 

r<Pt 68J6 
Ef",; 6.3 VOLTS 
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:}00 400 
Pt..ATC VOLTS 

TWIN DIODE
MEDIUM-MU TRIODE 

soo 
92CM-6861T 

Miniature type used in a wide 6BJ8 
variety of applications in black-and-
white and color television receivers. 
The diode units are used in phase-
detector, phase-comparator, ratio-de-

tector or discriminator, and horizontal afc discriminator circuits. The triode unit 
is used in phase-splitter, audio-frequency amplifier, and low-frequency oscillator 
applications; it may also be used as a vertical-deflection amplifier in compact portable 
television receivers. This type has a controlled heater warm-up time for use in 
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receivers employing series-connected heater strings. Each of the three units has its 
own cathode with individual base-pin terminal to provide for flexibility of circuit 
connections. Outline 14, OUTLINES SECTION. Tube requires miniature nine
contact socket and may be mounted in any position. 

HEATER VOLTS (AC/DC). . ..••. , , .•••. , , .......••• , , , , •• , , , , •• , • 
HEATER Ct:Rl!ENT. . . . . . . . . ......•..... , ......•.....•......•... 
HEATER WARM-UP TtME (Averag-e)..... . .......................... . 
DmECT INTEl<ELECTllOOE CAPACITANCES: 
Triode l'nit: 

Grid to Plate• ............ . 
Grid to Cathode nnd Heat.er. . . .................................. . 
Plate to Cathode and Heater ..................•....... , ..... , , .... . 

Diode Units: 
Plate to Cathode and Heater (Each Unit) ............ , ............. . 
Cathodr to Plat<; and Heater (Each Unit). . . . ...... , ...... , .... . 
Plate of Unit Ko.1 to Plate of Unit No.2 ............... , ... . 

Plate of Diode Unit No.1 to Triode Grid ........... . 
Plate of Diode Unit No.2 to Triode Grid .......... . 
Plate of Each Diode Unit to All Other Electrodes ... . 
Cathode of Each Diode Unit to All Other ~Jlectrodes. 

Maximum Ratings, TRIODE UNIT AS CLASS A1 AMPLIFIER 

PLATE \'01.TA«E ................ . 
GRID VOL1'AC:E, Positive bias value, 
AVERAGE CATHO!lE CUltl<ENT. 
PLATE DISSIPATION. . . . . . , . 
PEAK HEATE!<-CATHODE VOLTAGE: 

Hentf'r ni?gatl\·t· with respt1<'t t,o cathode .. 
Heater positive with respect to cathode. 

Characteristics: 
Plate Voltage. 
Grid Voltage ...... . 
Amplifieat.ion Factor . , .. 
Plate Resistance (Approx.) 
'Transcondu<'tance. , , . . . . . . . . . ............. , .......... . 
Grid Voltage (Approx.) for plate current of 10 µa ........... . 
Plat<' Current. . . . . . , .. , .......• 
Plate Current for grid voltage of -12.5 volts ............... . 

Maximum Circuit Value: 

90 
(I 

22 
4700 
4700 

-7 
13.5 

a.a volts 
0,6 ampere 
11 seconds 

2.6 µµ{ 
2.8 µµf 

O.~l µµf 

1.9 µµf 
.1.r; µµI 

O.Of) max µµJ 
0.07 max µµf 
0.11 ma.x µµf 
:i.o µµI 
4.8 µµf 

300 11/(L.C volt• 
0 mu.c volts 

:l.O max ma 
3.5 max watts 

200 nwx volts 
:.wo•owx volts 

:;!7)0 volts 
-9 volts 
20 

7150 ohm-s 
2800 µmhos 

-18 volts 
8 ma 

1.7 ma 

Cr rid-Circuit RPsistan<'e. 1 max megohm 
•Thede componPnt muAt not eXC(\Pd 100 volts. 

TRIODE UNIT AS VERTICAL DEFLECTION AMPLIFIER 
F,;r operation in a 52.5-line, SO-frame system 

Maximum Ratings: 
DC PLATE \'Ol.1'A<lE . . . . . . . . . . . . . . . . . . . . . .......... . 
PEAK PosiTl\'E-PUt SE Pl.A1'F. Vo1:rAGe t(Ab.,olutt lvia.ximinn). 
PEAK ~EGATIYE-PUl.SE Gum VOLTA<ll!l .. 

AVERAGE CHARACTERISTICS 
TRIOOE UNIT 

300 }1/(1.( 

12oo•ma.r 
-250 ma.r 

TYP( 6BJ8 
(f' 6,3 VOLT$ 

f----~--+-----,--~--t--~--+--t--

500 600 
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volt• 
volt• 
volt■ 



PEsK CATHODE: CUi<RENT. 
AV1"1tAnE CATHODE CUl<RENT. 
Pt.ATE DISSIPATION . . . . . . 
PEAK HEATEH-CATHODE VoLTAnE: 

Technical Data 

Heater negative with r~p~t t0 rathode, 
Hr,atPr positive with respt'<"t to eathodt: 

Maximum Circuit Value: 
Grid-Circuit. Resistance: 

For cathode-bias operation. 

DIODE UNITS 
Maximum Ratings: 
PLATE CURRENT (Each Unit): 

Peak ............ . 
Average ............ . 

PEAK HEATErt-CATliODE VOI,TA(~E: 

70 1-u.ax 
20 mtt.r 

3.5 nuu 

200 max 
2oo•max 

ma 
ma 

watts 

volts 
volts 

2.2 ma.r megohms 

54 HUU: 

9 max 
ma 
ma 

Heater negative with res1wct to <'athode. 200 max volts 
Heater positive with respe<-t to t·athode 200•nur.r volts 

t The duration of the voltagP pulse must not. f'XCe(ld 15 per cent of orw verti<'al scanning cycle. In a 5:.!:l
linc~ SO-frame system, 15 per c.?nt of one vertical scanning cycle is i.:3 milliseconds~ 
•Thede comµonent must not PXt>('Pd 100 volts. 
"' Under no circumstances should this absolute value be excP.edt.-d. 

SHARP-CUTOFF BEAM TRIODE 
Glass octal type used for the volt• 

age regulation of high-voltage, low
current de power sunplies in color tele
vision receivers. Outline 46, OUT
LINES SECTION. Tube requires oc• 
ta! socket and may be mounted in 
any position. 

HEATER VOLTAGE (AC/DC) ••............ 
HEATER CURRE'JT. . . • . . . . • . . • . . . . . . . 
DIRECT l!',;:T~RELgcTRODE CAPACITA '1CES: 

Grid to Plate. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . ................ . 
Grid to Cathode and Heater. . . 
Plate to Cathode and Heater .... 

A:\fPLIFICATtO...: FACTOR •••••.. 

Maximum Ratings: VOLTAGE-CONTROL SERVICE 
DC PLATE VOLTAGE .•••••... ' .... 
U,tHSGUI.ATED DC SUPPLY VOLTAGB. 

AVERAGE TRANSFER 
CHARACTERISTICS 

TYPE 6BK4 
E,:,= 6.3 VOLTS 

: 

I I ~ "' 0 
i5 ; 

I 

2.5 

2.0::1 
0: .., 
0. ·~~ ff,' : , I 
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ORIO VOLTS 
92CS-8432TI 
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6BK4 

6.a volts 
0.2 ampere 

0.0:l µµ.£ 
2.6 µ.µ.[ 

1 µ.µ.! 
2000 

25000 max volti-: 
55000 max volt~ 



RCA Receiving Tube ;uanual 
DC GHIi> VOLTA<:E .............•.....•..•••••••••••••••••••••.••• 
PEAK GRID VOLTAGE ....................................... ' ..... '. 
DC PLATE CURRENT .......•.•..•............. ' •... ' .• ' ••••••••••.• '. 
PLATE DISSIPATION .....•......•... , .• , .•• , •••.•••• , •.••• , ••••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative- with respect to cathode ...........• w ••••••• ~ ••••• ~ •• 
Heater positive with re,peet to cathode ....................•....•••• 

Maximum Circuit Value: 
Gri<l-Ci~rult r<es1s1:ancc: 

For U:Sf> Transfor-merH high-voltage supp,y ....••••••••• 

BEAM POWER TUBE 
Miniature type used in audio output stages 

of television and radio receivers. Outline 14, 
OUTLINES SECTION. Tube requires rninia-68 K 5 ture nine-contact socket and may he mounted 
in any position. Heater volts (ac/dc), 6.3; am
peres, 1.2. Typical operation as class A, ampli
fier: plate and grid-No.2 volts, 250 ma;r; grid
No.l volts, -5; peak af grid-No.1 volts, 5; plate 
dissipation, 9 -max watts; grid-No~2 input~ 2.5 

-125 ma.c volts 
-400 maJ volts 
1.5 max ma 
25 max watts 

225 11-u1.x vol ts 
Not recommended 

3 max megohms 

rnu.c watts; plat,, ma., :15 (zero-signal), 37 (maximum-signal); grid.-No.2 ma., 3.5 (zero-signal), 10 
(maximum-signal); plate resistance (approx.), 0.1 megohm; transconductance, 8500 µmhos; load 
resistance, 6500 ohms; total harmonic distortion, 7 per cent; power output, 3.5 watts; peak heat,er
cathode vol ts, 100 mu.c. This type is used principally for renewal purposes. 

6BK7-A 

6BK7-B 

MEDIUM-MU TWIN TRIODE 
Miniature types used in direct

coupled cathode-drive rf amplifier cir
cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv- PT2 

er for the other unit. These types are also used in push-pull cathode-drive rf amplifiers. 
Type 6BK7-B has a controlled heater warm-up time for use in receivers employing 
series-connected heater strings. Outline 12, OUTLINES SECTION. Tubes require 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average) for 6BK7-B, 11 seconds. Char
acteristics as class A, amplifier ( each unit): plate supply volts, 150 (300 max); grid 
volts,-50 max; cathode-bias resistor, 56 ohms; plate resistance (approx.), 4600 ohms; 
transconductance, 9300 µmhos; plate ma., 18; plate dissipation, 2.7 max watts; 
grid volts (approx.) for plate current of 10 µa, -11; peak heater-cathode volts, 
90 max. Type 6BK7-A is a DISCONTINUED type listed for reference only. 

6BL4 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a damper tube in 

horizontal deflection circuits of color tele-vision 
receivers. Outline 41, OUTLINES SECTION, 
except base is short jumbo-shell octal. Tube re
quires octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 3. 
3'1.aximum ratings for damper service: peak in
verse plate volts (absolute maximum) 4500 max; 
peak plate ma., 1200 ma:t:; de plate ma., 200 max; 

plate dissipation, 8 max watts; peak heater-cathode volts, 4500 absolute max when heater is negative 
with respect to cathode (de component must not exceed 900 volts); 300 max when heater is positive with 
respect to cathode (de component must not exceed 100 volts). This is a DISCONTINUED type listed 
for reference only. , 

6BL7-GT 

6BL7-GTA 

MEDIUM-MU TWIN TRIODE 
Glass octal types used as combined 

vertical deflection amplifier and ver
tical deflection oscillator in television 
receivers. When so operated, it is , 
recommended that unit No.I (pins 4, "T2 

5, and 6) be used as the oscillator. Outline 22, OUTLINES SECTION. Tubes 
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Tech11ical Data 

require octal socket, and may be mounted in any position. Type 6BL7-GT is a 
DISCONTINUED type listed for reference only. 

HEATER VOLTAGE (AC/DC) .. , , .. , .•• , •.. , .• , •.. , , .••..• , • , •• , ..••••• , 
HEATE!t CUl<RE'-T ........ , .•.... , •....• , •••.•• , , , •••• , ••.•. , , • , •• , , 
AMPLIFICATION FACTO!t* ... , •...•••••.••.• , .•..•.•..•.••. , •.••••••• , • 
PLATE RESISTANCE (Approx.)*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1'llANSCONDUCTANCE*. . - •....•••• , .•.• , , · 

* Each unit; for plate volts, 250; grid volts,. --9; plate ma*, 4U. 

6.:l 
1.5 
15 

2150 
700/l 

VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER (Each Unill 

Maximum Ratings: 
For operation i'n a 525-line, So-frame sy~tem 

Oscillator 
DC PLATE VOLTAGE .................................. . 
PEAK POSITIVE-PULSE Pl.ATE VOl,TAGEt (A.bsolute JI,uiw,,,,,) .. 
PEAK NEGATIVE-PUI.SE GRID VOLTAGE. . .....•.•..• 
PEAK CATHODE CmmENT .•.•.. ' ••.••.•..• 
,\vERAGE CATHODE CmmENT ... 
PLATE DISSIPATION: 

For either plate . . 
For both plates with both units operating. . . ...........• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater posit.ive with respect to cathode ......... , ...... . 

Maximum Circuit Values: 

500 1na.r 

-400 ma.r 
2101w1.r 

60 ma.c 

10 nwx 
12 nwx 

~00 max 
:.:wo•max 

.-l1J1,plij1cr 
500 fl/fl,( 

2ooo•nw.c 
-250 );i(l.f 

210 1Jlft.t' 

GO ma.c 

10 mo.c 
12 ma.c 

200 max 
2ou•w(t.f 

volts 
amperes 

t'oit3 
vol:;-, 
vol1s 

ma 
ma 

\Vatts 
·watts 

volts 
volts 

Grid-Circuit Resistan~e . . 4.7 max 4.7 mo.r mPgohms 
t The duration of the voltagP pulse must not ex~eed 15 per t"Pnt of one vertical scanning cyde. In a 

525-line, 30-framf! s;vstem, 15 per <"ent of one vertieaJ sranning <',.\·cle is 2.5 millise<•onds. 
• Under no rircumstances should this absolute value he exc~ded. 
• The de comµonent must not exceed 100 volts. 

H 

MEDIUM-MU TRIODE 
Miniature type used as rf ampli-

fier in grid-drive circuits of vhf tele- 68N4 
vision tuners. The double base-pin 
connections for both cathode and grid 
reduce effective lead inductance and 

lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 

HEATER VOI,TAGE (AC/DC), .........• , , .. , ... , . , •...•.• , . . • . • . .•. , • , , 
HEATl'lR CURRENT. . . . • . . . . . . . . . . . . .•.......•.. 
DIRECT Im~1RELECTRODE CAPACITANCES (Approx.):* 

Grid to Plate ................. , . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Grid to Cathode and Heater ............. , . , ...................... . 
Plate to Cathode and Heater ...... , . . . . . . . . • . . . . . . . . . ........... . 
Heater to Cathode ........... , . . . . . . . . . . . . . . .............. . 

With external shield tit,d to cathode. 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE .. ,, •...... , ....••. , . , . , •...•••••.•..••.•. 
GRID VoLTACF:, Positive bias value ............. , .......•.... 
PLATE D1gs1PATION.. . .. . 
C~ATHODE CURRENT. , , ... , . , ........•.•.•.• , •.....•.•••.•.•.. , ••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . ...•.• , ................. . 
Heater positive with respect to cathode. . . . . . . . • • . • . . . . . .........• 

Charo cteristics: 
Plate-Supply Voltage.. . •.......•...•.•.•.........•................ 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . ...................•.. 
Amplification Factor. . . ..•.............•.................. , ...... . 
Plate Resistance /Approx.) .......... , . . . . . . . . . . . . . ............ , .... . 
Transeonductance. , , .. , , ... , ... , . , . . . . . . . . . . . . . . .................. . 
Grid Voltage (Approx.) for plate current of 100 µa ..•...•............•.. 
Plate Current. . . . . . . . . . . . . . . . . ......... , .. , .............•......• 

Maximum Circuit Value, 
Grid-CirPuit Resistance ...•......••.••.•. , ......... , ••.•.•••.•. " •• ~ ~ .• 
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6.ll volt::. 
0.2 arnpere 

1 •> µµf 
3.'.! .!1.J.ir 
1.t uuf 
2.8 µµf 

2::ifl m1u V!1{ts 

0 /-Ull.f volt S 

2 uw;; waus 
2.0 max ma 

90 nutx volts 
~o nwx volts 

1:;o volts 
220 ohms 

13 
6300 ohms 
6800 µ,mhos 

-6 volts 
9 ma 

0.5 max megohm 
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RCA Receiving Tube i\la1111al 
AVERAGE CHARACTERISTICS 

I fYP( 6BN4 
'lf" •a.3 VOLTS 

.?• I .. " ~1 i!t 
" 1/ .. :I 

30 

I 
. I 

I 
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10 I 
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() 100 

6BN6 
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II 17 
I 

J , .. , 
/ V V 

/ 

i/ V ,? ~ 

.-/1 % v V J-;!r i 
200 300 400 500 

f>LAlE YOL'?'S 
HCW•HUTI 

BEAM TUBE 
Miniature type used as combined 

limiter, discriminator, and audio-volt
age amplifier in intercarrier television 
and FM receivers, Outline 13, OUT-
LINES SECTION. Tube requires ~ 

miniature seven-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.3 

Maximum Ratings: 
LIMITER AND DISCRIMINATOR SERVICE 

PLATE-SUPPLY VOLTAGE ••.•.•.......•. , ...•.•...•.•.•• , .••.••••••• ,,. 
GR!D-N0.2 VOLTAGE •.... , .• , •.......••••• ,., •••.•. ,.,., ••• , ••.•. , •• , 
Gam-No.1 VOLTAGE, Positive p<,ak value ....•..............•.......... 
CATHODE CURRENT .......... , ................... .,.,., ............. . 
PEAK HEA!'ER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .....•.•.............•.•..... 
Heater positive with respect to cathode. . . . . • . •.................... 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used in a wide 

68 N 8 variety of applications in color and 
black-and-white television receivers. 

300 max 
100 nwx 

55 max 
11.5 max 

90 max 
90 max 

volts 
volts 
volts 

ma 

volts 
volts 

This type has a controlled heater 1 
warm-up time for use in receivers em- Poz KT 

ploying series-connected heater strings. The triode unit is used in burst-amplifier, 
af amplifier, and low-frequency oscillator applications. The diode units are used 
in phase-detector, ratio-detector or discriminator, and horizontal AFC discrimin
ator circuits. Outline 14, OUTLINES SECTION. Tube requires miniature nine
contact socket and may be mounted in any position. 
HEATER VOLTAGE (AC/DC) .•. , ..•.•. , •....•.. , • , , • • •••••• , , •••• , , •••• 
HEATER CURRENT., , . , ••.••. , , . , , , • , , •.• , . , , , , , •••• , ••• , ..•• , • , , , , • , 
HEATER WARM-UP TIME (Average) .................•.•..•.........•..• 
Drn.ECT lNTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate .............•......................•.•. 
Triode Grid to Cathode and Heater .....•.••.•••.•.. , •••••.•• , •••••• 
Triode Plate to Cathode and Heater ....•.•••••...•••••••.••••..•.•• 
Plate of Diode Unit No.1 to Triode Grid ............ , .• , ......•...... 
Plate of Diode Unit No.2 to Triode Grid ............................ . 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2 ................• 
Diode Cathode to All Other Electrodes (Each Unit.) .........••....•... 
Diode Plate to Diode Cathode and Heater (Each Unit) ....•........••• 
Diode Cathode to Diode Plate and Heater (Each Unit) .....•........•. 
Diode Plate to All Other EJ..,ctrodes {Each Unit) ....................•. 
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6.3 volts 
0.6 ampere 

11 seconds 

2.5 µµ.f 
3.6 µµf 

0.25 µµf 
0.06 max µµ( 
0.1 max µµI 

0 .07 max µµI 
5 µµ.f 

1.9 µµI 
4.8 µµf 

3 µµf 



Maximum Ratings: 

Technical-Data========;;;.;..;;; 
TRIODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE .....•...............................•..•....•...••• , 
GRID VOLTAGE, Positive bias value ..................•.........••••• , •• 
PLATE DISSIPATION ....................•.•.....•..••..••...•...• , , •• 
PEAK HEATER-CATHODE VOLTAGE! 

Heater negative with respect to cathode ....•... , ..••....•......• , ••• 
Heater positive with respect to cathode ......••.•.•••••.•...•.••••••• 

Characteristics: 
Plate Voltage..... . . . . . . . . . . . ..........•......•..••.•• 100 
Grid Voltage.......... . ....................... . -1 
Amplification Factor ... , , , .. , . , ....... , ........ , • 
Plate Resistance (Approx.) . . . . . . . . . . . . . ...............•.• 

7fi 
21000 

Transconductance, . . , .... , . , , , .... , .... , ......... , ... ~. , 3500 
Grid Voltage (Approx.) for plate current of 10 µa ........... . 
Plate Current..................... . .........•.• 

-2,5 
1.5 

Maximum Circuit Value: 
Grid-Circuit Resistance. . . . . • . • . . . . . . . . . . . . . . . . . . . . ......••..•••••••• 

Maximum Ratings: DIODE UNITS 

PLATE CURRENT (Each Unit): 
Peak., •............... , ............ , ...........••••••••.••••• 
Average ........................................................ . 

PEAK HEATER-CATHODE Vol,TAGE: 
Heater negative with respect to cathode ........•..•••..•••.•.•.•••.• 
Heater positive with respect to cathode ..•.•....•.• , .............. , •• 

■ Thede component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 
TAfODE UNIT 

300 max 
0 1Yl<tX 

1.5 max 

200 max 
2oo•max 

250 
-3 
70 

28000 
2500 
-5.5 
1.6 

1.0 max 

54 max 
9 max 

200 max 
2oo•max 

volts 
volts 

watts 

vnlts 
volts 

volts 
volts 

ohms 
µmhos 

volts 
ma 

megohm 

ma 
ma 

volts 
voltl'II 

0 I TVPt 6BN8 . 
.l' £~= &.3 VOLTS 

?f 
i 

cl : 
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lj I I 
:" 

0 ..., .. 
J I I 7 

I 

I I I If I i' 

' / / 
V Iv. / ./ 

V / ./ 
V 

!00 200 300 400 
PLATE VOLTS 

BEAM POWER TUBE 
Miniature type used in the output 

stage of audio-frequency amplifiers. 
Outline 18, OUTLINES SECTION. 
Tube requires miniature nine-contact 
socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/De)., ...... , .................................. . 
HEATER CURRENT. • •...... , ••. , ... , .....••••• , • , , ••••••..•• , •• , •••• 

CLASS A 1 AMPLIFIER 
Ma1timum Ratings, 
PLATE VOLTAGE ........ , .......•. , ....•.•.•• , ...••••••.•••••••••••• 
GRrD-No.2 (ScREEN-Gnrn) VOJ,TAGE ...................•••.•••••.•••••• 
GRm-No.l (CONTROirGmo) VOLTAGE, Negative bias value ...•........••• 
GRID-N0.2 l'1PUT., ... ,., ...•.•.....• , .•. ,., •.•.• , ..••••.••..••••• , •• 
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100 
02C:M•t3UT 

6BQ5 

6.3 volts 
0.76 ampere 

800 max volts 
300 max volts 

-100 max volts 
2 max watts 



RCA Receiving Tube .Manual 
PLATE DISSIPATION ..... , •. , , •.•...•. , . , , , , , , , • , , , . , •• , • .•. , . , . , .•••• 
TOTAL CATHODE CURRENT ....................•..... , ... , ..... , . , . , . , • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..•.•.•••...••••....•...•..•.• 
Heater positive with respect to cathode ..•..•.•••••••••••••..••....•• 

Typical Operation, 

b~itJ:~a{l~it~g~:::::::::::::::::::::::::::::::: :: : : : : : : : : :: : : : ::: : 
Grid-No.1 (Control-Grid) Voltsge ................................... . 
Peak AF Grid-No.1 Voltage .••...•.....•.•••.•••.................•.•• 
Zero-Signal Plate Current ..•• , ••..•.•.•••••••..................•....• 
Maximum-Signal Plate Clll'Tent .....••••••••••..•......•..•.....•..... 
Zero-Signal Grid-No.2 Current ..• , ..•..•••.••.•.....•............ , .••• 
Maximum-Signal Grid-No.2 Current, ........ ,,, ...................... . 
Plate Resistance (Approx.) ....•...••••••••••••... , ............... , .•• 
Transconductance ..........•... , .•.••••.•••••••.. , . , .......•....••• , 
l.1oad Resistance, ............•.••.• ~~ •••. ~., •............•.. ~ ..•....• 
Total Harmonic Distortion ......•• , , ••• , ••• , , , .................•..... 
Maximum-Signal Power Output ............ , ......................... . 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation .................................... , ..... .. 
For cathode-bias operation ........... , ...•••••.••••••.•...•.•.•.•••• 

PUSH-PULL CLASS AB1 AMPLIFIER 
Maximum Ratings, 

(Same as for single•tube class A1 amplifier) 

Typical Operation (Values are for tu·a tubes): 
Plate Supply V e., ............ , ... , ...... ,.......... 250 
Grid-No.2 e, ........ , .................... ,. 250 
Cathode- , .... , .•• , ............ , •.•..... , . . • • 130 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 11.3 
Zero-Signal Plate Current .... , ...... , .... , , .•......... , . . 62 
Maximum-Signal Plate Current .•..... , . . . . . . . . . . . . . . • . . • 75 
Zero-Signal Grld-No.2 Current .... , •....••..••.•. , . . . . . . . • 7 
Maximum-Signal Grid-No.2 Clll'Tent....................... 15 
Effective Load Resistance (Plato-to-plate). . . • . . . . . . • . . . • . • . 8000 
Total Harmonie Distortion .. , ..•.. , , •.••..••.... , . . . . • . . . a 
Maximum-Signal Power Output, •••.••••••••••..•••••• , • • • 11 

Maximum Circuit Values, 
Grid-No.1-Circuit Resistance: 

For fixed ... bias operation .........•......•.•...•••.•..... ¼ •• , •••••• ~,. 

For cathode-bias operation ......................................... . 

6BQ6-GT 

6BQ6-GTB 

BEAM POWER TUBE 
Glass octal types used as hori

zontal deflection amplifiers in tele
vision receivers. Outline 30, OUT-

.12 max watts 
65 max ma 

100 max volts 
100 max volts 

250 volts 
250 volts 

-7.3 volts 
6.2 volts 
48 ma 
51 ma 

5.5 ma 
10 ma 

38000 ohms 
11300 µ.mhos 

4500 ohms 
10 per c-ent 

5.7 ,,·atts 

0.3 max megohm 
1.0 ma:e megohm 

300 volts 
300 volts 
130 ohms 

14 \-olts 
72 ma 
92 ma 

k ma 
22 ma 

800U ohms 
4 per <'ent 

17 '"atts 

0.3 mnx megohm 
1.0 max megohm 

Gz G: 

/6CU6 LINES SECTION. Tubes require oc- Ne K 

tal socket and may be mounted in any G 3 

position. These types may be supplied with pin No.1 omitted. Type 6BQ6-GT is 
a DISCONTINUED type listed for reference only. 
HEATER VOLTAGE (AC/PC) ....... , ....................... , .... , ... .. 
HEATER CURRENT. , . , ....• , •.•.. , ................................ , , • 

6.3 
1.2 

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No.l to Plate ...••........ , .. , •......•.•..•••.....•..•.••• ,. 0. 6 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.a ..... ,....... 15 
Plate to Cathode, Heater, Grid No.2, and Grid No.a................. 7.5 

TRANSCONDUCTANCE* (6BQ6-GTB/6CU6) 6000 
Mu-FACTOR, Grid No.2 to Grid No.l"* •• ,,,.,....................... •• 4.3 

volts 
amperes 

µµi 
µµI 
µµ/ 

µ.mhos 

* For plate volts, 250; grid-No.2 volts, 150; grid-No.l volts, -22.5; plate ma., 65; grid-No.2 ma., 2.1. 
** For plate and grid-No.2 volts, 150; grid-No.1 volts, -22.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation i7' a 525-line, SO-frame sysum 

Maximum Ratings: 
DC PLATE VOLTAGE ..••........................... ' .. 
PEAK POSITIVE-PUI.BEPLATE VOLTAGE• ( Abw!n!e Maximum) 
PEAK NEGATIVE-PULSE PLATE VOLTAGE ...•.... , .. 
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6BQ6-GT 
550 max 

5500tmax 
-1250 max 

6BQ6-GTB16CL'6 
600 max 

6000tmax 
-:;.250 max 

volts 
volts 
volts 



Technical Data =========;;;; 
DC GRID-N0.2 (SCREE\1-GRID) VOLTAGE ............... . 
PEAK NEGATIVE-PULSE GRID-NO.l (CONTROL-GRID)VOLTAGE 
PEAK CATHODE CURRENT .................••......•... 
AVERAGE CATHODE CmmENT ........................ . 
GRID-No.2 l'1PUT ..........•.......................•• 
PLATE DISSIPATION!i ..•... , .. , .. , , , . , ••••••.•.•.••• , . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............•• 
Heater positive with respect to cathode .............• 

BULB TEMPERATURE (At hottest point) ..•.•......•...•• 

Maximum Circuit Value: 

175 max 
-300 max 

400 max 
110 max 
2.5max 
11 max 

200 max 
200.,,iax 
220 max 

Grid-N o.1-Circilit Resistance ........................ , ............... . 

200 max volts 
-300 max volts 
400 max ma 

112.5 max ma 
2.5 max watts 

11 max watts 

200 max volts 
2oo•max volts 
220 max oc 

0.47 max megohm 

• The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame syste1n, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
t Under no circumstances should this absolute value be exceeded. 
# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ Thede ·component nrnst not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
400 

TYP~ 6BQ6-GTB/6CU6 
Ef" = 6.3 VOLTS ., ... 
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r-CRIO-N.1. 2 VOLTS= 100 

,e 
< 
]300 
J 

2 

? 
N 
tf200 
f 
0 
ii: 

" 0: 
0 

t! 100 

... 
'< 
J .. 

I 

0 

I I 

i 

I 
c,P.JO-N.a 1 VOL.TS EC!:: 0 i 

1.--,-- -~ 
l:b fl ---

~ 
100 

-10 

-15 

Xb 
I 

·- I 
200 300 400 500 

PLATE VOLTS 

MEDIUM-MU TWIN TRIODE 

Miniature types used in direct
coupled cathode-drive rf amplifier cir
cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv-

-20 

-25 

600 

92CM-1500T 

6BQ7 

6BQ7-A 
er for the other unit. These types are also used in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. Type 6BQ7 is a DISCONTINUED type 
listed for reference only. 

HEATER VOLTAGE (AC/DC) ...... , .... , . , .......•..•. , •. , •. , .. , , .••.•• , . 
HEATER CVRRE>IT ................ , ..............•. ,,, •••...........•. 
DIRECT lNTERELECTRODE CAPACITA'1CES (Approx.) :0 Uni/ No.1 

Grid to Plate........................................ 1.2 
Grid to Cathode, Heater, and Internal Shield..... . . . . . . . . . 2. 6 

6.3 
0.4 

Unit No.Z 
1.2 

Cathode to Grid, Heater, and Internal Shield......... . . . . . 5. 0 
Plate to Cathode, Heater, and Internal Shield ............ . 1. 2 
Plate to Grid, Heater, and Internal Shield. . . . . . . . . • . . . • . 2. 2 
Plate to Cathode ................................•..• 0.12 max 0.12 1rw.c 
Heater to Cathode (6BQ7)............................ 2.2 2.3 
Heater to Cathode (6BQ7-A).......................... 2.6 2.6 
Plate of Unit No.1 to Plate of Unit No.2..................... 0.010 max 
Plate of Unit No.2 to Plate and Grid of Unit No.1............. 0.024 max 

Maximum Ratings: 
CLASS A1 AMPLIFIER (Each Unit) 

PLATE SUPPLY VOLTAGE .......•. , ......•...•.•.....•.•.....•.....••.•• 
PLATE DISSIPATJO'I ......................... , ...................... . 
CATHODE (:uRRE.\"T .•........... , ..........•.••.•.•.•.••........•..••• 
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250*,nax 
2 max 

20 max 

volts 
ampere 

.uµf 
µµ[ 
µµf 
µµf 
,uµf 
uµf 
uµf 
uµ.f 
uµ.f 
µµ( 

volts 
watts 

ma 
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PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. , .......................... . 
Heater positive with respect to cathode .•.•••.••..•.....•............ 

Characteristics, 6BQ7 
Plate Supply Voltage..................................... 150 
Cathode-Bias Resistor .................. , ..•..•..•• , , .•• , 220 
Amplification Factor ....••. , , . .. . . . . . . . . . . . .. . . . . . .. .. . . 35 
Plate Resistance ........................ , • . . • • • . • . . . • . . . 5800 
Transcon<1uctance. • . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . • . . . . . 6000 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Grid Voltage (Approx.) for plate current of 100 i,a .......... . 
0 With external shield connected to internal shield. 

200*max 
200•max 

6BQ7-.4 
150 
220 

38 
5900 
6400 

9 
-6.5 

volts 
volts 

volts 
ohms 

ohms 
,..mhos 

ma 
voits 

* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to he as high as 
300 volts. 
• The de component mUBt not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTIC:; 
60r------:=--r----.----.---,----'F,"O-"R--'E"-'ArCH"--"U-"'N+IT_--.---,--,---..--.,---, 

., ... 
" ., 

TYPE !!6Q7-A 
e:,.:e$,3 VOLTS 

;•ot-'\ff-'Tf---¥--, 7-r--+---,--+---+---t-----t---+--+----1---1 
!! 
.J 
.J 
;; 

"' ::t 
~40>-1-'l--,,__--F--+- 'h--,---;----i--+----t---+-----t---+--+---t----1 
;. 
" a: 
0 ,.._ ,, 
~ 
... 2,o!+I--#+"' 
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6BR8 
6BR8-A 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

Miniature types used in a wide 
nriety of applications in color and 
black-and-white television receivers. 
Especially useful as combined triode 
oscillator and pentode mixer in vhf 

H 

television tuners. Type 6BR8-A has a controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Outline 12, OUTLINES 
SECTION. Except for basing arrangement and grid-No.1-to-plate capacitance of 
pentode unit, these types are identical with miniature types 6U8 and 6U8-A, 
respectively. 

MEDIUM-MU TWIN TRIODE 

68s8 Miniature type used in direct
coupled cathode-drive rf amplifier cir
cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv

H 

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ..••••.•••.....•.•.. , ••.•. , •••• , , ••••••••• , , 
HEATER CURRENT ............................. ., ........... ,, ... ,. 
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6.8 
0.4 

volts 
ampere 



Technical Data-=========-. 

Maximum Ratings: 
PLATE VOLTAGE .......... , ••. 
PLATE D!SSTPATIO><. . ......•. 
CATHODE CURRE><T. 

CLASS A1 AMPLIFIER (Eack Unit) 

PEAK HEA1'ER-CATHODE VOLTAGE: 
Heater negative with respect to c-.athode ..........•. ~ ••• ._ ••.••••• , •. 
Heater positive with respect to cathode ............................ . 

Characteristics: 
Plate-Supply Voltage. . . . . . . ............•..•..•.•.••••••••••••. 
Cathod.e-Bias Resistor . . . . , ......... # •••••• , , • , ••••••• ~ •••••• 

.i\.mplifi('ation Factor .... , . . . . . . . . . . . . • . . .••.. , , , .. ~ .. # •••••• 

Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . • . . . . . . . ............. . 
f.rransconductance. . . , . . . . . . . , . , ........ , ........................ . 
Plate Current . . ................................... . 
Grid Voltage (Approx.) for plate current of 10 µa*. . .............. . 

Maximum Circuit Value, 
Grid-Circuit Resistarwe ............. . 

* This value applies to unit No.2 only. 

SHARP-CUTOFF TWIN PENTODE 

Miniature type used as combined 
sync separator, sync clipper, and age 
amplifier tube in television receivers. 
Outline 14, OUTLINES SECTION. 
Tube requires miniature nine-contact 
socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/DC). 
HEATER CtmENT .•.•••..•..... 
DIRECT lNTERE!.ECTRODE CAPACITANCES: 

Grid No.3 to Plate (Each Unit) . 
Grid N o.1 to A II Other Electrodes .. 
Grid No.3 to All Other Electrodes (Each Unit). 
Plate to All Other Electrodes {Each Unit) ... 
Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2 ••.. 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE (Ecach Unit) . . . . . . . . ..... . 
Gmn-No.3 (SUPPRESSOR-GRID) VOLTAGE (Each Unit): 

Peak positive value .... . 
DC negative value .. . 
DC positive value... . . , 

GR!D-No.2 (SCREEN-GRID) VOLTAGE. . . . .... 
Gmn-No.1 (CO><TROL-GRID) VOLTAGE, Negative bias value. 
CATHODE CURRENT ••••••• 
GRm-No.2 lNP!JT ....••••. 
PLATE D1ss1PATION (Each Unit) .. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. 
Heater positive with respect to cathode. 

Characteristics: With Both Units Operating 
Plate Voltage (Each Unit). 
Grid-No.3 Voltage (Each Unit). 
Grid-No.2 Voltage .. 
Grid-No.1 Voltage. 
Plate Current (Each Unit). 
Grid-No.2 Current ...... . 
Cathode Current .... . 

Wifh One Unit Operatingt 
Plate Voltage... .. .............. .. 
Grid-No.3 Voltage.... . ........................ . 
Grid-No.2 Voltage ................................... . 
Grid-No.l Voltage. . . ......... . 
Grid-No.3 Transconductance. 
Grid-No~ 1 TransPonducta.nce, 
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100 
-10 

67 5 

* 
6.5 
6.6 

100 
0 

67.5 
0 

1600 

150 ma:c volts 
2 rnax watts 

20 max ma 

200 ma:c volts 
200 max volts 

150 volts 
220 ohms 
36 

5000 ohms 
7200 i.mhos 

10 ma 
-7 volts 

0.5 rna:e megohm 

6BU8 

6.3 volts 
0.3 ampere 

1.9 µµ! 
6 µµ! 

3.6 µµ! 
8 µµf 

0.015 max J.,./J.f 

270 rnax volts 

45 ma:c voltE 
-45 mar volts 
2.7 max vol!s 
135 max \wol1!-< 

-45 ma:c volts 
10.5 11,ax ma 
0.6 ma:c watt 
0.9 1rU1X v:att 

200 max vol\, 
2oo•ma:c volts 

100 volts 
0 volts 

67.5 rnlts 
* volts 

2.2 ma 
3.3 ma 
7.8 ma 

100 volts 
0 ,·ohs 

67.5 volt!t 
* volt3 

180 µmnos 
;, 



RCA Receiving T11be Jianual 
Plate Current ... 
Grid-No.3 Voltage (Approx.) for plate current of 100 µa. 
Grid-No.l Voltage (Approx.) for plate current of 100 µa 

Maximum Circuit Values: 

2.2 
-4 5 
-2.3 

ma 
volts 
volts 

Grid-No.3-Circuit Resistance (Each Unit). 
Grid-No.1-Circuit Resistan~e. 

0. 5 max megohm 
0. 5 max megohm 

• The de component must not exceed 100 volts. 
* Adjusted to gh·e a de grid-No.l current of 100 microampert>s. 
t With plate and grid No.3 of the other unit connected to ground. 

0 

2.5 

2.0 

,.s 

\J 1.0 

~ 
4 

0.5 

0 

TY•£ 6BU8 
-E1• 6.3 VOLTS 

GIHO-N!!!:3 VOLTS:O 

GRIO-N! 2 VOi.TS:; 61.S / 

Pt.ATE ANO GRID A 
N! 3 OF OTHER I 
UNIT Gfl:OUN0£'7° 

1 I 1 1.,....... 

I,, VJ,' ,,. 
i?,,. _,~ 

fY -- ... -
v~--/. I 

t V I 

~ 

K-+ 
>O 100 

50 100 

AVERAGE CHARACTERISTICS 
WITH EC1 AS VARIABLE 

GRIO~Ntl 'IOI.JS EC1sl.O 

~ I v~ I 
I 

I ! 

; 

i 
o.s 

! 

v =--+-~ G~H)~Nt~I MILl..!ot.MPERES tc1 c0,5' -1----r-r-1·-- I 

I I I b.,o 0 i - I I I I I .O,.L - ;--1---- . ., --r"""'-~-- -0.5 

i I I 
-1.0-

1-LS_ 
I 

I I 1-2.0 I 

150 200 uo JOO 350 400 
PL.ATE, VOLTS 92CJ,t-94UT 

AVERAGE CHARACTERISTICS 
WliH (C.3 AS VAR1A6L£ 

E:f • 6.3 VOLTS 
<HHO-N!i!2 VOt.TS:=&7.S 
GRn)-NlU MILLIAMPERES 

.. 0,1 
PLATE AND GRID N!! l 

OF 0Tf.4ER UNIT 
GAOUNOED 

ISO 200 250 300 350 400 
PLATE VOLTS 92CM~9429T 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as combined 6BX7 -GT vertical deflection amplifier and ver

tical deflection oscillator in television 
receivers. When so operated, it is , 
recommended that unit No.l (pins 4, GT2 

5, and 6) be used as the oscillator. Outline 22, OUTLINES SECTION. Tube 
requires oetal socket and may be mounted in any position. 
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Technical Data 
liF..ATER VOLTAGE (AC/DC'), .. , , ... , , , . , , , , , , , , , .... , . , , , . , , , , , , .. , , . , . 
HEATER CURRENT ..... , , , . , .. , .. , .... , . . . ...... , . , . . . , . , , ........ . 
AMPLIPICA TION FACTOR* .... , .......... , . . . . . . . . . . . . . . , ... , .. , , , .. . 
PLATE RESISTANCEl (Approx.)*. . . . . . . . . . .........................••.. 
TRANSCONDUCTANCE* •••••......• , .•• ,, ••••••...•• , .•. , .. , ..•.•.•.••• 

For plate volts, 250; cathode-hias resistor, 390 ohms; plate ma., 42. 

6,3 
1.5 

10 
1300 
7600 

volts 
amperes 

ohms 
µ;mhos 

VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER (Each Ut<it) 
For operation in a f:il/5-line, 30-frame system 

Maximum Ratings, 
DC PLATE VOL'tAGE, .................••..•••.••..... 
PEAK POSITIVE-PULSE PLATE VOLTAGE 

(Abwl1<te Ma:dmum)f, .•..........•..•..•• , , .•.•. , • 
PEAK NF..GAT!VE-PULSE Gil.ID VOLTAGE ........ , •....• , •. 
PEAK CATHODE CURRENT .. , . , .... , , , . , . , , ... , , , .. , .. 
AVERAGE CATHODE CURRENT ....... , .... , .... , .. ,.,,, 
PLATE DISSIPATION: 

For either plate. . . . . . . . . . . . . ........... , ..•..•... 
I<'or both plates with both units operating. . • . . . . . .. , 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ......... , ... . 
Heater positive with respect to cathode ....•......... 

Maximum Circuit Values: 
Grid-Circuit Resistance .............................. . 

Oscillator 
500 max 

-400 ma.a 
180 'JtUt.f 

60 max 

10 ·m.a.c 
12 max 

200 ,n(l,C 

200°ma.c 

2.2 max 

Amplifier 
500 max 

2000"'mnx 
-250 max 

180 ma.r: 
HO mtt.1: 

10 max 
12 ,nax 

200 max 
200°max 

volts 

volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

2.2 ma.c megohms 

# The duration ol the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-Hne. 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

• Under no circumstances should this absolute value be exceeded. 
0 The de component must not exceed 100 volts. 

FULL~WAVE VACUUM RECTIFIER 
Octal type having high perveance used as a 

damper tube in horizontal del!ection circuits of 
television receivers or as a rectifier in conven-
tional power-supply applications. Outline 31, 6BY5-GA 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. It 
is especially important that this tube, like other 

I< power-handling tubes, he adequately ventilated. 
02 Heater volts (ac/dc), 6.3; amperes, 1.6. Maxi-

mum ratings for damper service (each unit): peak inverse plate volts, 3000 rnax; peak plate ma., 525 
"wx; de plat(• ma., 175 max. Peak heater-cathode volts: heater negative with respect to ~.athode, 450 
max; hf'ater pnsitivc with res{:W<?t to cathode, 100 max. This type is used principally for renewal purposes. 

H p 

H G2 
G4 

1 
~ G3 

C-1: 

PENT AGRID AMPLIFIER 
Miniature type used as a gated 

amplifier in color television receivers. 
In such service, it may be used as a 
combined sync separator and sync 
clipper. Outline 11, OUTLINES SEC

6BY6 

TION. Tube 
any position. 

requires miniature seven-contact socket and may be mounted in 

HEATER VOLTAGE (AC/DC) ........................ , , . . . . . . . , , , , ... . 
HEATER CURRE'IT...... . , • , . , .... , .•...... , ... 
DIRECT lNTEla.,;u:cTRODFl CAPAC!TASCES: 

Grid No.1 to Plate ........................................ .. 
Grid No.3 to Plate ........................................... . 
Grid No.l to Grid No.3 ............................. . 
Grid No.1 to All Other Electrodes .• , .. , .. , •••..................... 
Grid No.8 to All Other Electrodes .•••. , ........................... . 
Plate to All Other Electrodes ......••........................... 

Characteristics: CLASS A, AMPLIFIER 

Plate Voltage ............................................. . 
Grids-No.2-and-No.4 Voltage ..............•............•............. 
Grid-!•fo.3 Voltage ......•••................•..•••.••................. 
Grid-No.l Voltage. . .....................•.•.•••.•.•............. 
Grid-~fo.3-to-Plate Transconductance .• _ ... , ............... , ... . 
Grid-No.1-to-Plate Transconductance ............•........... 
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6.3 volt., 
0.3 ampere 

0. 08 max ,.µ! 
0,35 max uµf 

0. 22 max i,µI 

5.4 ,.µI 
6.9 µµi 

7.6 i,µl 

250 volts 
100 volts 

-2.5 volts 
-2.5 volts 

500 µmhos 
1900 µmhos 



RCA Receiving T"be 1"\fa1111al 

Plate Current...... . . . . . . . . . . . . . . . . . . . ............. , ..... , ... . 
Grids-No.2-and-No.4 Current. ... , . . .... , . , ....• 
Grid-No.3 Volts (Approx.) for plate current of 35 µa and grid-No.l volts =-4 
Grid-No.l Volts (Approx.) for plate current of 35µa and grid-No.3 volts ~o .. 

Maximum Ratings: GATED AMPLIFIER SERVICE 

PLATE VOLTAG1" ..........•... , .............. ,, .. ,.,, .. , •..•. , •••• , • 
Gams-No.2-ANo-No.4 VOLTAGE, ............................... , •.•••• 
Gams-No.2-AIS'D-No.4 SUPPLY VOLTAGE, •••...... , •.••..•...•..•.•••.•• 
GRID-NO.3 SUPPLY VOLTAGE: 

Negative bias value. . . . . . ................................•...•.. 
Positive bias value .... ,, .....................•..•••.•.•...•.•• 
Positive peak value .............................................. . 

GRID-No.1 SUPPLY VOLTAtaJ, Negative bias value .......... , ..........• , 
PLATE DISSIPATION •• , ...... , ........... , .. , •..•..•...•.•..•••••••• 
Gato-No.3 INPUT ......•...........•.....••.•..••....••...•...•.•.• 
GRtDS-No.2-ANo-No.4 INPUT: 

For grids-No.2-and-No.4 voltages up to 150 volts ........ , .•..••.• , . 
For grids-No.2-and-No.4 voltages between 150 and 300 volts ...•••••.. 

GRto-No.l INPUT... . .................•..•• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . .. , ......•.............. 
Heater \'.)Ositive with respect to cathode ..... , . , , . , •..•.....•....•... 

-3 

•4 

- -4 -• 
~ ;,,-: - ---- -~ ·-• 

-• 

6.5 
9 

-15 
-12 

ma 
ma 

volt• 
volts 

300 max vol ts 
See curve page 69 

300 max volts 

-50 max volts 
0 max volts 

25 max volts 
-100 ma,: volts 

2 max watts 
0.1 max watt 

l rnnx watt 
See curve page 69 

0. l nwx watt 

200 max volts 
200°max volts 

I I 

I 
J n • 
~ o~-~~~--....,,.,070-~-~-~-,~o~o-~-~-~.....,3~00---~-~-~--

400 
Pt..ATE VOLTS 92CM-61401' 

.. .. 
I -• . 

2 
0;, 

I 

Q 
ii 

-a ., 
lb 

I 

I i •10 

I 
200 300 400 

PLAT£ VOLTS 92CM-6t39il 

1 --~ ,_ 



Technical Data ========== 
Characteristics as Sync Separator and Sync Clipper, 
Plate Voltage ...................................•......... 
Grid-No.3 Voltage ....................................... , ...•. , ... . 
Grids-N o.2-and-N o.4 Voltage ..........•... , . . . .•. , , , • , , .•......•..•. 
Grid-No.l Voltage.... , . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 
Plate Current .................................•.....••••.....•...... 
Grid.s-No.2-and-No.4 Current ............................•............ 
Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.l voltage of O volts, and plate current of 50 ,.a 
Grid-No.1 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.3 voltage of O volts, and plate current of 50 µ.a 

Maximum Circ~it Values, 
Grid-No.1 or Grid-No.3-Circuit Resistance: 

Ii'or fixed-bias operation ........ , . . . . . . . . . . . . .................... . 
For cathode-bias operation . . .................... . 

0 The de component must not exceed 100 volts. 

H 
DIODE

SHARP-CUTOFF PENTODE 
Miniature type used in diversified 

applications in television receivers. The 
pentode unit is used as an rf amplifier 
and the high-perveance diode as a 
limiter or detector, This type has a 

10 
0 

25 
0 

1.4 
3.5 

-2.5 

-2.3 

volts 
volts 
volts 
volts 

ma 
ma 

volts 

volts 

0. 5 nwx megohm 
1. 0 mu.c megohm 

6BY8 

controlled heater warm-up time for use in receivers employing series-connected 
heater strings. Outline 14, OUTLINES SECTION. Tube requires miniature nine
contact socket and may be mounted in any position. 

HEATE[t VOLTAGE (AC/DC) •.... 
HEAn~tt CUttRENT ....•. , , . 
HEATER WARM-UP TIME (Average). 

Maximum Ratings: PENTODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOL'fAGE.. . . . • • . • • . • , , • , ... , , , , .•... , . , ...••• , , .. , •.•.•••••• 
Gmu-No.3 (SUPPRESSOR-GRID) VOl,TAGE .•....•.•.••....•...•••••• 
G1uu-No.2 (SCUEEN-GIUD) SUPPLY VOLTAGE ..•••• , ••.••.•••.• , •••.•••••• 
GRIO-N0.2 VOLTAGE., , ....•..•.. , ••. , , .•• , ••••.•••••• , ••.•...•••••• 
GRm-No.1 (CONTROL-GRID) VOLTA<1E: 

Negative bias value ...... . 
Positive bias value .... . 

PLATE DISSII'ATlON .. 
Gt<lD-No-2 INPUT! 

For grid-No.2 voltages up to 150 ,·olts ............ , .•.........•..•. 
For grid-No.2 voltages between 150 and 300 volts......... . . . . . ..... 

PEAK HEATER-CATHODE VOLTAGE: 
Hnat.er negative with respect to cathode ... , ....... , ... , ..... , .... . 
Heater positive with respect to cathode ..... , ...... , .. , • , .......... . 

Characteristics, 
Plate Supply Voltage ................................ , .. . 

6.3 
0.6 

11 

volts 
ampere 
seconds 

300 max vol(s 
0 ma.r vohs 

300 1"a.c volt, 
See curve page 6U 

-50 ma.c 
0 ma.t 
3 'l'IW:t 

volts 
volts 

watts 

0 65 max \\Utt 
See curve page tm 

200 max vol:s 
200•nw.r volt~ 

250 volts 
Grid No.3........... . . . .......................••... 

100 

100 
150 
0.5 

Connected lo cathode at socket 
Grid-No.2 Supply Voltage. . •..•...•...•.•. 
Cathode-Bias Resistor. . . . . , ..................... . 
Plate Resistance (Approx.). . .................. . 
Transconductance, . , . . . . . . . . ................. , ...... . 
Grid-No.I Voltage (Approx.) for plate current of 10 µa .•.. , .. . 
Plate Current ......... . 
Grid-No.2 Current, ... . 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

390(1 
-4 2 

5 
2.1 

For fixed-hia::11 operation ......•..••• , .••. , ••.•.•••..•••••••••• ~ •• 
For cathode-bias operation. . , .. , .. , .... , ... , ................. . 

• The de component must not exceed 100 volts. 

Maximum Ratings: DIODE UNIT 

PEAK INVERSE PLATE VOLTAGE .. , ................ , , ..... ., , ., ....... . 
PEAK PLATE CURRENT •.•••••••.••••• , • , , •••• , •• , , •••••• , •••• , , • , •.,. 
DC PLATE Cu&REN'r ................................................ . 
PEAK HEATE!<-CATHODE VOLTAGE: 

Heater negative with respect to cathode ....•• , .• , .••.••. , ..... , •••• 
Heater positive with respect to cathode ............•.•.•.•..•..• 

• The de component must not exceed 100 volts. 
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150 volts 
1\8 ohms 

1 megnhm 
5200 µmhos 
-G.5 \'Oils 
10 6 ma 
4.3 ma 

0.25 max megohm 
1. 0 ma.-c megohm 

430 max volts 
180 max ma 
45max ma 

200 max volts 
2oo•max volts 
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SEMIREMOTE-CUTOFF PENTODE 
Miniature type used in gain-con

trolled video if stages of television 
receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
severt-contact socket and may be 
mounted in any position. 

HEATER Vm,TA,GE (AC/DC). , , , •.. , , , • , , , , , , , , , , , , , , .•.......•...•. , , , • 
HEATERC·URRENT .. , .••.. , , ••••. , •••••.•..••...••••• , •• ,. , •. , ,. , ., • 

DIRECT INTERELECTHODE CAPACITANCES: 

Grid No.1 to Plate. 
Grid No,1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield. . . . , . . . . .. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield ............... , 

Without 
E:rternal 

Shield 
0 025 max 

7 

2 

CLASS Ai AMPLIFIER 
Maximum Ratings (Di:sign-Maxirnnm Values): 
PLA'rE VOLTAGE. . . , . . . . . . . . • , ... , • , , ••••• , •••••• , . 
GRTD-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. . ....•...•.•• , , • , . , , . , , . , 
GRlD-N0.2 VOLTAGE,... . . . . ......... , , , , , , ... , ........ ., ... ., , , , 
Gam-No.l (CONTROL-<>RID) VOLTAGE, Positive bias value ............... . 
PLATE 0ISSJPAT10N, . , . , , , , , . • . . .•.• , • , , • , ••••••• , •.• , • 
GRm-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............................ .. 
For grid-No.2 voltages betw.-,en 150 and 300 volts ..••.....•..••••.... 

PEAK HEATER-CATHODE VOI,TAGE: 
Heater negative with respect to cathode, ........••........••••• , .•.. 
Heater positive witb respect to cathode ..............•..•.••.••..•.• 

Characteristics: 

6.3 volts 
0,3 ampere 

Wit/1 
External 
Shifld 
0 015 rnax ,,, . .r 

7 µµ[ 

3 µµ{ 

330 max vol ts 
330 max vol ts 

See curve page 69 
0 max volts 

2. 3 max watts 

0. 55 max watt 
See curve page 69 

200 max volts 
200■max volt• 

Plate Supply Voltage ... , . , ...............•..................... , . . 125 volts 
Grid No.3 (Suppressor Grid). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connected to cathode at socket 
Grid-No.2 Supply Voltage , .... , .... , . . . . . . . . . . . . . • • • . . . . . . . • . . . . . . 125 volts 
Cathode-Bias Resistor.. .. .. .. .. . . .. .. .. . .. .. .. . .. .. . . . . . .. . .. .. 56 oh ms 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . , ........•. , . . . . . . . . . . . . 0. 26 megohm 
Transconductance. . . . . ... , . . . . . . . ........... , ................. , , . . 8000 ,.mhos 
Grid-No.! Voltage (Approx.) for transconductance of 50 µmhos........... -19 volts 
Plate Current. . . . . . .......... , ........ , . . . . . . . . . . . . . . . . . . . . . . . • . . . . 14 ma 
Grid-No.2 Current. . . . . . . . . . . .. .. .. . .. . . .. . . .. . . . . .... .... .. . . .. . .. 3,6 ma 

Maximum Circuit Values: 
J,'or fixed-bias operation ..........•......•...•.••.•••••............ 
For cathode-bias operation ..•......•.. , .......• , ••.••••••.•.•.•..• 

•Thede component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 

TYPE 6BZ6 
£.f' 2 e,3 VOLTS 
ORIO_-N-t 2 VOL r • 150 

ECt:JO 

o, 
JV I 

V _, 
0 ,v I I I i 

GRll>..,.N-AI VOLTS Ec:1•-2 

/ l 
10 ,,, - 1_ .. -· -

./' 
0 100 200 300 

P~AT£ VOLTS 
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0,25 max 
1.0 rnax 

I 

megohm 
megohm 



H 

Technical Data =========
MEDIUM-MU TWIN TRIODE 

Miniature type used in direct-
coupled cathode-drive rf amplifier cir- 6BZ7 
cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv-

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) •••• , .... , .•.•...•...•.•..••••••.••••••••••• 6.3 volts 
HEATER CURRE"IT .................................................. . 0.4 ampere 

Maximum Ratings: CLASS A1 AMPLIFIER (Each Uni!) 

PLATE VOLTAGE...... . ••...••• , ••.....•.••.... , •••..••.•••••••••••• 250*,nax volts 
PLATE DISSIPATION .••• , ......... , •....••.....••.• , ...... , .......... , 2.0 max watts 
CATHODE CURRENT, • , • • . . • , . • , . , •• , ••••••• , •• , •••••••• , ••••• , , •••• 20max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 200*max volts 
Heater positive with respect to cathode ..................•.•........ 200■,nax volts 

* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts. 
■ The de component must not exceed 100 volts. 

Characteristics, 
Plate Supply Voltage............... . ...... , ...................... . 
Cathode-Bias Resistor .........................................•..•.• 
Amplification Factor .................. , .. , ...... , ...............•.. 
Plate Resistance (Approx.) ............................•....••.....••• 
Transconductance. . . . . . . . . . . . . . . . . . . . . . ............................ . 
Plate Current .. , ... , ............... , ........ , .•••....•••••••.••••••• 
Grid Voltage (Approx.) ior plate current of 100 µa . .........•...•••••.••. 

Maximum Circuit Value: 

150 
220 

36 
5300 
6800 

10 
-7 

volts 
ohms 

ohms 
µmhos 

ma 
volts 

Grid-Circuit Resistance ............................................. . 0. 5 max megohm 

AVERAGE CHARACTER[ST!CS 
EACH UNIT 

40.--T""--,--...,....--,---,---,-------,----,---,-----,---, 

0 300 400 500 

TVP( 6827 
E,;:: 6.3 VOLTS 

600 700 
PLATE VOLTS ~2CM -9231T 

H P POWER TRIODE 
H t: Miniature type used in compact 

radio equipment as a local oscillator 6C4 
in FM and other high-frequency cir-

ic K cuits. It may also be used as a class C 
P rf amplifier. In such service, it delivers 

a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega
cycles per second. Outline 11, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation 
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RCA Receiving T11be iHamutl 
as a resistance-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For additional curYe of plate charactt~ri;;tics, refer to 
type 12AU7. 
H~~•T&R VOLTAGE (AC/DC) ••••••••• , .................. , ••••• , ........ . 
Hl!lATER CURitENT. . . . . . . . . . . . . . . . . . . . . .•••.•••••••• , ••••• , •• , • , • 
DIRECT INTBRELl-ot'Tl!ODE CAPACITANCES: 

Grid to Plate .•...................•.........•.......•••.••••••.. 
Grid to Cathod,• alJd Heater .............. , .•.. , .••.....•.•..••..•. 
Plate to Cathod<' and H"ater ..................••.......• , , , , , , • , , , 

Maximum Ratines: CLASS A1 AMPLIFIER 
PLATB Vou,.oE .............................••.....•...•..•••••••••• 
PLATE DIS8IPATION ..••..........••..•• , , ••••• , •• , , • , , , , , , , , , , • , , ••• , 
PEAK HEATER-CA'rHOOl'l VOLTAGE: 

Heater negative with respect to cathode ........• ~ _ .••••.•.•.••••.•.. 
Heater positive with respect to cathode ................ , .•.•.••••..• 

Characteristics: 
Plate Voltage ..•.•.......•........•• ,,.................. 100 
Grid Voltage . . . . . . . . • . . . • . . . . • . .. . . . .. . • . . • .. .. • • • . . • • 0 
Amplifi<'atio11 Factor..................................... 19.5 
Pint,; lt,;sislanre ... ,,,, ............• ,,,, .•. ,.,.......... 6250 
'l'ransconductau<·u... . . .. , .••.•.•.........•.• , . . . . . . . . . 8100 
Plate Current ........ , ....••....••..•.•.... , •.•.• ,...... 11.8 

Maximum Circuit Value: 
Grid-Circuit lt(•SiHta1tce: 

}?or tbc.ed~hias oper-atiou ... , ......... , ..... , •• , •. ~. , .• , ...•.. , ....• 
For cathodt~•hias operation ...........................•....... , •.•. 

■ 'l'he de component must not exceed 100 volts. 

6.3 
0.15 

1.6 
1.8 
1. 3 

300 tiWX 
8.5 nw;c 

200 max 
200•tr/ll.X-

250 
-8.5 

17 
7700 
2200 
10.5 

0.25 nw;c 
] ,(J lfW.£ 

volte 
ampere 

µµ( 
µµf 
,upf 

vulls 
watts 

volte 
volts 

volts 
volts 

ohms 
Jjtnhos 

ma 

megohm 
megohm 

RF POWER AMPLIFIER ANO OSCILLATOR-Class C Telegraphy 
MaKimum Ratings: 
DC P!.A'l'l< VOi.TA<:~ ••• ' •.•...•••••••.•• ' ••••••••.•.•••••• ' •••••••••• 
DC Gl!ID VOLTAGE .•••••••.•••••• '.' •••••••••••• ' •••••••••••••••••• 
DC PLATltl CtlltltlONT' . ' ..•.•••.••••...••••••••••••••••••••••••••••••• 
D(! GttH) (!llH-Ul•:!~T ••.•• ' •• ~ •••••...•••••••••••••••••••••••• ~." •••••• 
PLAT~; DISSIPATION ............ ,.,, •••••• .,,,•• .................. ,. .. 

Typical Operation (At 1\foderale Fteq1tencies): 
!JC Plate V<>ltage ........••..•..••• , ••.....••••.••••••••••••••••••• , 
DC Grid Volt.age ............•.•....•....•.....•..........•....••• , • 
DC Plate Current ................................................. . 
DC Grid Current (Approx.) .....•. , .•• , ............................. . 
Drivi11g Power (.\pprox.) ................................ , , .. , ...... . 
Power Output (Approx.) .••....••......•••..•....•.....••..••.•••.••. 

AVERAGE PLATE: CHARACTERISTIC$ 

TYPE 6C4 

6C5 
6C5-GT 

MEDIUM-MU TRIODE 
Metal type 6C5 and glass octal 

type 6C5-GT used as audio amplifier 
and oscillator. They are also used as 
detectors of grid-resistor-and-capaci
tor type or grid-bias type. Outlines 8 

176 

300 max 
~50 max 
25 max 

8 nw:t 
5 max 

30() 
-27 

25 
7 

0.35 
6.5 

42CM-6l18.T 

p 

volh 
volt:-,:i 

ma 
ma 

watt~ 

volts 
volts 

ma 
ma 

watt 
watts 

G 

H .. 

e 
S.6C5 K 

8C:6C5~GT 



Technical Data ==========
and 24, respectively, OUTLINES SECTION. Tubes require octal socket arid may 
be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. Maximum 
ratings as class A 1 amplifier: plate volts, 300 max; plate dissipation, 2.5 max watts; 
grid volts, 0 min. Typical operation: plate volts, 250; grid volts, -8 (grid-circuit 
resistance should not exceed 1.0 megohm); amplification factor, 20; plate resistance, 
10000 ohms; transconductance, 2000 µmhos; plate ma., 8. For typical operation as 
a resistance-coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED 
AMPLIFIER SECTION. Type 6C5-GT is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass type used as hiased detector and as a 

high-gain amplifier in radio equipment. Outline 
45, OUTLINES SECTION. Tube requiressix• 
contact socket. Heater volts (ac/dc), 6.8: am• 
peres, 0.8. For ratings and typical operation 
data, refer to type 6J7. Type 6C6 is used prin
cipally for renewal purpo,iee. 

6C6 

TWIN DIODE
MEDIUM-MU TRIODE 

Glass type used as combined detector, am• 
plifier, and ave tube. Outline 40, OUTLINES 
SECTION. Heater volts (ae/dc), 6.8; amperes, 
0.3. This type is similar to, but not interchange
able with, type 85. The 6C7 is a DISCON• 
TINUED type listed for reference only. 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as a voltage amplifier 

and phase inverter in radio equipment. Outline 
89, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. Maximum ratings for each triode unit as 
class At amplifier: plate volts, 250 max; grid 
volts, 0 min; plate dissipation, 1.0 max watt. 
Typical operation: plate volts, 250; grid volts, 

6C7 

6C8-G 

--4.5; plate ma., 3.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 
µmhos. This type is used principally for renewal purposes. 

v1 P S GI 

BEAM POWER TUBE 
G3 G3 

K K Glass octal types used as hori-
zontal deflection amplifiers in color 

H 
7 

H television receivers. Outlines49 and 46, 
a respectively, OUTLINES SECTION. 

Gz "2 Tubes require octal socket and may be 

6CB5 

6CB5-A 
mounted in any position. Type 6CB5 is a DISCONTINUED type listed for refer
ence only. 

liEATER VOLTAGE (AC/DC) .... , .... , .. , .. , ........... , . ............. 6.3 
HEATEI\ CUI\I\ENT ................ , ...... ,........................... 2.5 
DIRECT INTERELECTRODE CAPACITANCEs (Approx.): 

Grid No.I to plate ................. :.............................. 0.4 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3....... . . . . • 22 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 10 

TRANSCONDUCTANCE"', ......... , .... , • , . . . . . . ...... , ........•..•. , . , 8800 
MU-FACTOR, Grid No.2 to Grid No.1* ........... ,..................... 3.8 
*For plate and grid•No.2 volts, 176; grid-No.l volts, -30; plate ma., 90; grid-No.2 ma,, 6. 

HORIZONTAL DEFLECTION AMPLIFIER 

Mc,ximum Ratings: 
For operation in a 525-line, SO-frame s11stem 

6CB5 
DC PLATE VOLTAGE, .... ' ............... - ........... . 
PEAKPO!lITIVE-PuulEPLATEVOLTAGE# (AbsoluteM'aximum) 
PEAK NEGATIVE-P'Ul.BE PLATE VOLTAGE.... . . ........ . 
DC Gam-No.2 (SCREEN'·GRID) VOLTAGE ............... . 
DC Gmo-No.l (CONTROL-GRID) VOLTAGE.... . ........ . 
PEAK NEGATIVE-PULSE G1110-No.1 VOLTAGE .......... . 

177 

700 max 
6800°,nax 

-1500 ma,: 
200 max 
-50 ,nax 

-200 max 

6CB5-A 
800 max 

6800°max 
-1500 max 

200 max 
-50 max 

-200 max 

volts 
amperes 

i,µ.( 
µ.µ.( 
µ.µI 

µmhos 

volts 
volts 
volts 
volts 
volts 
volts 



RCA Receiving Tt,be Manual 
PEAK CATHODE CURl<E'1T • • • • • • • • • . . • • • • • . . . • . • . • • . . 
AVERAGE CATHODE CurrnE'IT ........................ . 
Gmn-No.2 INPUT ..•••....••••••••••••••.•.•••••••••• 
PLATE DISSIPATJONt ....•.........•..••.•...•••••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......... ,., .. 
Heater positive with resp<'et to cathode ......... , ... . 

BULB TEMPERATUR1>1 (At hottest point) ........... , . 
Maximum Circuit Value, 

700 Ma~r.-
200 max 
3.6 max 

23 ,nax 

200 max 
2oo•max 
220 max 

770 ma,r 
220 ma.,; 
3.6 fiUtX 
28 max 

200 max 
2oo•uwx 
220 0/tLX 

ma 
ma 

watts 
watts 

volts 
volts oc 

Grid-No.1-Circuit Resistance ...... , ... ,.,, .. , ...... , ........... , , .. , 0.47 max: megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-linet 30-fran1e system. 15 per cent of one horizontal scanning cycle ia 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
t An adequate bias resistor or other means is required to protect the tube in the ahRence of excitation~ 
•Thede component must not exceed 100 volts. 

TYPE 6CB5-A 
E-f' = 6.3 VOLTS 

AVERAGE CHA'1ACTERISTICS 
AS VARIABLE 

700, GRIO-N.2 2 V LTS=l~O 

TYPE 6CB5-A 
Ef" =- 6.3 VOLTS 

"° 

.- •oo soo 
Pl.AT£ VOi.TS 

AVERAGE PLATE CHARACTERISTICS 
WITH EC2 AS VARIABLE 

'100 GAIO-N£ 1 VOLTS :0 

6CB6 

6CB6-A 

000 

SHARP-CUTOFF PENTODE 
Miniature types used in television 

receivers as intermediate-frequency 
amplifier at frequencies up to about 45 
megacycles per second and as rf am
plifier in vhf television tuners. Tubes 
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------------------------ Technicfll Data ========---= 
feature very high transconductance combined with low interelectrode capacitance 
values, and are provided with separate base pins for grid No.3 and the cathode to 
permit the use of an unbypassed cathode resistor to minimize the effects of regenera
tion. Type 6CB6-A has a controlled heater warm-up time for use in television re
ceivers employing series-connected heater strings. Outline 11, OUTLINES SEC
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. 

~~~!! ~g~;rE~~~;_oo.>:.•. •. •.:::::::::::::::::::::: .. ::::.::.:::::::::.:: 
HEATER WAR!IHiP TnrE (.-\ verage)... . . . . . . . . . . . • . . . . . . . . . . . . . . ....... . 
l>!RECT lNTERELECTRODE CAPAClTANCES: 

Grid No.t to Plate .................................•.......... , ... 
Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ..... . 

CLASS A1 AMPLIFIER 
Maximum Ratings: (Dcsign-.11axi,nuni Valnes): 
PLATE VOLTAGi,,, .••..•.........•.•.•.•••••...... , .•.•...••••••••••••• 
Gmo-No.2 (SCRb~l,]K-GR!D) Vor:rAGE, ...•. , . . •.•.•.•.•••••.•..••••.. 
Ga10-No.2 SUPPLY Vm.TAGE ................•.....................•.•• 
GRIP-No. l(CONTJtOL-CUID) VOLTAGE, Positive bias value ...... ' ........... . 
PLATE D!SSIPATI0'1 ..••• , • . • . . . . . . . . . . . . . .• , •• , .......• , • , •••• , • , , 
GR!o-No.2 INPUT: 

For grid-No.2 voltagC>s up to 150 volts ............................... . 
I<'or grid-No.2 voltages between 150 and 300 volts ..••......•.. , .••.... 

PEAK H•lATER-CATHOD>l VOLTAGE: 
Heater negative with respect to cathode ............ , ................• 
Heater positive with rOl!peet to cathode .............•.......•.... , .... 

Characteristics: 

0 

6,3 volts 
o.3 ampere 

11 seconds 

025 maz µµ.( 
6.5 µ.µ.( 
2.0 µµ( 

3:10 ,nux volts 
See curve page 69 
3:lO w,:x: volts 

0 11rn.t volts 
2, :3 maz watts 

max watt 
curve page 69 

200 max volts 
200°11w.::: volts 

Plate Supply Voltage .......... , ... , ..................... , • . . . . . . . . . , . l 25 volts 
Grid N o.3 (Suppressor Grid) . . .......................•....•.... Connected to cathode at socket 
Grid-No.2 Supply Voltage.............................................. 125 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii6 ohms 
Plate Resistance (Approx.). , . . . . . . . . . . . . . ........... , ........ , . . • . . . 0. 28 megohm 
Transconductance. . . . . , ...................... , . , . . . . . . . . . . . . . . . . . , . 8000 µ.mhos 
Grid-No.1 Voltage (Approx.) for plate current ol 20 µa .................•.. , -6. 5 volts 
Plate Current. . .............................•.... , , ...•.•. , .... , . . . 13 ma 
Grid-No.2 Current... . ................................... , . • . 3. 7 ma 
0 The de component must not exceed 100 volts. 

40 

30 

10 

AVERAGE PLAT[ CHARACTERISTICS 
I 

I TYPE 6CB6 I 

E.;,.:r0.3 VOLTS 
(;R:10-Nt!,2 VOLT$: 15.0 

I 
r 
r , 

r ,,.. 

I I 
I ECt;.0 

fl I 
I 
r 
I 
tr 

I I -o., 
I 
I i .. ,.o 

I i I 
GRtt)-H1t VOLT'$ £<:;1=-1.~ 

I 
. 

,ao 

• 

-2. 

-2.Sa 

i -3.0 

'"'3.3 
-•n 
-•o 

200 300 400 500 
PLAT£ VOLT$ 

BEAM POWER TUBE 
Glass octal types used as horizon

tal deflection amplifiers in high-effici
ency deflection circuits of television 
receivers employing either transformer 
coupling or direct coupling to the de-

I 

92CM-7376T 

6CD6-G 

6CD6-GA 
flection yoke. Outlines 52 and 46, respectively, OUTLINES SECTION. Tubes 
require octal socket. Vertical tube mounting is preferred but horizontal operation 
is permissible if pins No.2 and 7 are in vertical plane. Type 6CD6-G has a maximum 
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peak positive-pulse plate voltage of 6600 volts and a maximum plate dissipation 
of 15 watts . .Type 6CD6-G is a DISCONTINUED type listed for reference only. 
HEATER VOLTAGE (AC/00) •.•••••••.•••••••••••••.••••••• , , ••••.••••..•• 
HEATER CURRENT. • . . . . . . . • • . . . . . . . • • • • . •.••••••••.••.••••••••.••. 
DIRECT I:-,T>;REI.ECTROJIE CAPACITANCES (Approx.\: 

Grid N o.1 to Plate .........................................••...... 
Grid No.I to Cathpde; Heater, Grid No.2, and Grid No.3 .•••.....•.. , •• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.,, •••••• · •.• ,,, .... 

TRANBCONDUCTANCE0
• , , , , •• , , , • , • , •••• , , , ••••• , •••••••••••••• , ••••••• , 

Mu-FACTOR, Grid No.2 to Grid No.1°.. . . . . . . . . .........•.... , ........ . 

6.3 
2.5 

1.1 max 
22 

8 ;; 
7700 
3.9 

volts 
amperes 

"For plate and grld-No.2 volts, 176; gr:id-No.1 volts, -30; plate ma., -75; grid-No.2 ma .. 5.5. 

HORIZONT Al DEFLECTION AMPLIFIER 
Maximum Ratings: ·For operation in a-525-line, 80-Jranie system 

DC PLAT>: VOLTAGE •••.•.•••.•••••••••••••••••...•.•.••••••••••••.•••• 
PEAK POSITIVE-PUI..SE PLATE VO!,TAGE* (Absolute Maximum) . .......... . 
PEAK NE<>AT!VE-PULSE PLATE VOLTAGE ..•....••......• , •. , • . . . . .. . 
DC Gan:,.No.2 (scREEN·GRID) VOLTAGE •••••••••...•.••••.••••••••••.••• 
DC GRID-No.1 (CON1'ROL-GRID) VOLTAGE ..•.•• , •.•••••.•.....•••.••••.••. 
PEAK NEGATIVE-PCLSE GRID-NO.l VOLTAGE •••••••.•• , •••••••• , • • • •••.• 

· PEAK CATHODE CU!tRENT........ .. .. . . . .. . .. .. .• ,. ......... .. 
AVERAGE CATHODE CumtENT ......................................... . 
PLATE DISSIPATIONt ....................... ,. , , • , ................. , ... 
GR!D-N0.2 INPUT .•••• , ....••••••...•.•.• , .....•.••.•... , .••.•••.•.•.• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater n,•gative with r<)spect to cathode. • . . . . . . . . . . . • . . . . . . . . . . . . .. 
Heater positive with respect to cathode ............••...•.•..•.......• 

BULIJ TEMPERATURE (At hottest point) .•..........••..... ' ............. . 

700 ,,wx 
7000•,uu,e 

-1500 nut;; 
176 JUtl.C 

-50 ma:c 
-200 max 

700 fU(/.( 

200 ti/ff.I' 

20 tnflX 

3 max 

200 nan:. 
200°·11w.r 
225 JIWJ; 

•oo.--..,.."-~----~-..:.A.;..V;.:E::.:R-"A-'G::;;E=-cCcc.HccAc;R..cA..:.C.;;..;..T.:;;ER=IS'-'T-'IC;;:.;;;;S ____ .-----,---, 

800 

200 

0 

TYPE 6CD6-GA' 
E+-=6.3 VOt..TS 
GRID-NII VOLTS~O 

TYPE 6CD6-GA 
EF:$.3 VOL rs 

AVERAGE CHARACTERISTICS 

GRJD-Ni12 VOLTS::.175, 

I 
i ~ 

t ~! 
-~ 

I ~ ----.,,,--
\,.'TS- t.c.,~-10 ~--j - ·15 

ii --~ _-,--
-20 

!- I 

~ t -30 I ,, -- - --- --:.g-,tSt,;O r -- ----- ~o 
100 200 300 400 

PLA"TE VOLTS 

180 

t2CM-90t6T 

-2.00 

'" .... 
;;, 
w 

150 a: 
w .. 
~ 
< 

100 ::; 
:i 
N 

60 ! 
El 
"' 0 .. 

~ 0 

volts 
volts 
volts 
volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts oc 



=========- Technical Data======---==-
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance........................................... 1.0 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microsPconds. 
■ Under no circumstances should this absolute value be exceeded. · 
t An adequate bias resistor or other means is required to protect the tube in the ahsenre nf excitalion. 

· 
0 The de component must not exceed 100 volts. 

H 
5 

p SHARP-CUTOFF PENTODE 
H G2 Miniature type used in television 

receivers as an intermediate-frequency 6CF6 
K G

3 
amplifier at frequencies up to about 45 

1s megacycles per second and as an rf 
G1 amplifier in vhf television tuners. Be-

cause of its plate-current cutoff characteristic, this type is used in gain-controlled 
stages of video if amplifiers. This type is identical with miniature type 6CB6 except 
that the grid-No.I voltage (approx.) for plate current of 35 microamperes is -6.5 
volts. Outline 11, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as combined 

vertical deflection and horizontal de- 6CG7 
flection oscillator in television re-
ceivers. Also used as phase inverter, 

PT2 sync separator and amplifier, and re-
sistance-coupled amplifier in radio receivers. This type has a controlled heatPr 
warm-up time for use in receivers employing series-connected heater strings. Except 
for the common heater, each triode unit is independent of the other. Outline 14, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For typical operation as phase inverter or resistance
coupled amplifier, refer to Chart 10, RESISTANCE-COUPLED AMPLIFIER 
SECTION. 
HEATER VOLTAGE (AC/DC) ........................................... , 
HEATER CURRENT .............................................. , . , , . 
HEATER WARM-UP TIME (Average) ................................... . 
DIR~]CT lNTERELECTRODE CAPACITANCES (Each Unit, Approx.): 

Grid to Plate ................................................... . 
Grid to Cathode, Heater, and Internal Shield ....................... . 
Plate to Cathode, Heater, and Internal Shield ...................... . 

Maximum Ratings: CLASS A1 AMPLIFIER (Each Unit) 

PLATE VOLTAGE ........... , ......... , .......................... ,,.,. 
GRID VOLTAGE, Positive bias value ............................... , ... . 
PLATE DISSIPATION: 

For either plate ................................................. . 
For both plates with both units operating ...................... . 

CATHODE CURRENT ........................................ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .... , ............. . 
Heater positive with respect to cathode .................. . 

Characteristics: 
Plate Voltage ...... , ..... , .. , .......... , ............ . 
Grid Voltage ........... , .... , ...................... . 
Amplification Factor ..... , ........... , . , ............. . 
Plate Resistance (Approx.) ........................... . 
Transconductance ................................... . 
Grid Voltage (Approx.) for plate current of 10 µa., ...... . 
Plate Current for grid voltage of -12.5 volts ..••......••• 
Plate Current ............ , .....................•.•... 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

90 
0 

20 
6700 
3000 

-7 

10 

For fixed-bias operation ........ , ...........•...•.••.••••.•.••••••• 
■ The de component must not exceed 100 volts. 
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6,8 volts 
0.6 ampere 

11 seconds 

4.0 µµ[ 

2.3 µµ[ 

2.2 µµf 

300 max volts 
0 max volts 

3. 5 max watts 
5 max watts 

20 max ma 

200 max volts 
200■m1u: volts 

250 volts 
-8 volts 
20 

7700 ohms 
2600 µmhof: 
-18 volts 
1.3 ma 

9 ma 

1.0 max megohm 



RCA Recefring T11be .Ummal 

OSCILLATOR 
For operation in a 525-tine. J/i .. [r<W1f $yRtem 

Maximum Ratings (Ea,,h Unit}: 

J)C PLATE VOLTAGE ......................... , ...... .. 
PEAK '/\EGATIVE-PULllE Garn VOLTAGE •.•.•..•.•..•.•••• 
PlsAK CATHODE CURRENT .•..••.••.••.•........•.....• 
AVERAGE CATHODE CURRENT. . . . • . . . .....•.....•...• 
PUTE DISSIPATION: 

For either plate. . . . . . . . . . . . . . . . . . . . . . ........... . 
For both plates with both units operating .. , ........• 

PEAK HEATER-CA1'HOnE VOLTAGE: 
Heatn negative with respect to cathode ............. . 
Heater positive with respect to cathode .....•• , . . .. . 

Maximum Circuit Value: 

l"atirul 
l><flcrtion 
0/<f'illaior 
300 max 

-t<)O ma.t 
70 max 
20 rnax 

3.5 max 
5 max 

200 max 
300•nwx 

Grid-Circuit Resistance, . . . . , , . . . . . ....... ~. 2. 2 max 
• The de component must not exceed 100 volts. 

TYP~ 6CG7 
E.,f'• 8.3 VOLTS 

AVERAGE PLATE CHARACTERISTICS 
rOA EM:.11 UNIT 

H11riumtal 
Defledion 
Oscillator 
300 max volts 

-600 ma;,; volts 

;100 '"'"" ma 
20 max ma 

3.5 max watts 
6 1naz watts 

200 max volts 
200■max volts 

2.2 max megohms 

3ot---+----+--,.--.,•~-+---;---+---+---+-----------+--+---< 

6CG8 

6CG8-A 

TRIODE-PENTODE CONVERTER 
Miniature types used as combined 

oscillator and m,xer tubes in television 
receivers utilizing an intermediate fre
quency in the order of 40 megacycles 

K 

per second. When used in an AM/FM G11> 

receiver, the triode unit is used as an oscillator for both sections. In the AM section, 
the pentode unit is used as a high-gain pentode mixer; in the FM section, the 
pentode unit is used either as a pentode mixer or as a triode-connected mixer de
pending on signal-to-noise considerations. Type 6CG8-A has a controlled heater 
warm-up time for use in television receivers employing series-connected heater 
strings. Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 
0.45; warm-up time (average) for 6CG8-A, 11 seconds. Maximum ratings, char
acteristics, and typical operating values are the same as those of miniature type 
6X8 except that maximum grid-No.2 input is 0.5 watt and maximum peak heater
cathode voltage is 200 volts. When the heater is positive with respect to the 
cathode, the de component of the heater-cathode voltage should not exceed 100 
volts. For curves of average characteristics, see type 6X8. 

DIRECT INTERELECTRODE CAPACITA,-;;cES: 
Triode Unit: 

Grid to Plate ....... , .........................••.• 
Grid to Cathode, Heater, and Pentode Grid Xo.3 ..... . 
Plate to Cathode, Heater, and Pentode Grid X o. ,,. ..•• 

'Without 
'B:rtrrnal 

Shield 
l. 5 
2.6 

0.05 

With 
Exwrnal 
Shield" 

l. 5 
3.0 
I 0 



Tech11ical Data =====iiiiiio.===-
Pentode Unit: 

Grid No.1 to Plate ............... , ............... . 
Grid Ko.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid :slo.2, and Grid No.3 .. , 

Pentode Grid No.1 to Triode Plate, ..•............... 
Pentode Plate to Triode Plate ......................... . 
Heater to Cathode ..... , . , . . .... , . , ............ . 
0 Ext;,rnal shield eonnected to cathode except as indicated. 
• External shield connected to ground. 

0.03 max 
4.8 
0.9 

0.05 max 
0.05 max 

5.5 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

0,016 max 
5.0 
1.6 

0.04 max 
0. Ql}'j" lllrl.C ... 

0.0 

Miniature type used in a wide 6CH8 
variety of applications in television 
receivers. The pentode unit is used as 
an if amplifier, video amplifier, age 

KT amplifier, or reactance tube.The triode 

µµ£ 
µµf 
µµ( 
µµ[ 
µµ! 
µu[ 

unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase
splitter circuits. Outline 12, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. Pin No.5 must be con
nected to ground to maintain the grid No.3 at ground potential. Heater volts 
(ac/dc), 6.3; amperes, 0.45. The heater-cathode voltage of the pentode unit (heater 
negative with respect to cathode) should not exceed the value of the operating 
cathode bias. Peak heater-cathode volts with heater positive with respect to cath
ode, 0 max. Other maximum ratings and characteristics are the same as those of 
miniature type 6AN8. For curves of average plate characteristics, refer to type 6AN8. 
DIRECT lNTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate. . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 
Grid to Cathode, Heater, Pentode Grid N o.3, and Internal Shield 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield, .. 

Pentode Unit: 
Grid No.l to Plate ........................................... , . , 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield, .. . 

Triode Grid to Pentode Plate ........................................ . 
Pentode Grid No.1 to Triode Plate ..... , ............ , .......... , .. , .. . 
Pentode Plate to Triode Plate ............................ , .......... . 

H 

POWER PENTODE 
Miniature type used in output 

1 6 µ,ul 
1.9 µµf 
l. 6 µµf 

0. 025 max µµf 
7 µµf 

2.25 µµf 
0.005 µµf 
0,02 µµf 
0.04 µµ( 

stage of video amplifier of television 6CL6 
receivers and as wide-band amplifier 
tube in industrial and laboratory equip-

" c, ment. Outline 14, OUTLINES SEC-
TION. Tube requires miniature nine-contact socket and may he mounted in any 
position. 
HEATER VOLTAGE (AC/DC) •.•••......••........••. ,., •••..•......•.. , , 
HEATER CURRENT. . , ..•• , .. , ... , .• , • , ••. , •. , , . , • , , ••••••. , , . , , . , • , 
DIREC1' lNTERELF,CTRODE CAPACITANCES: 

Grid No.1 to Plate ......... , ................................... ,. 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shi<,Ld., .. 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE .•.......•••.• , .•..••.•.•• , .•.••.•..•......••...•..• 
PLATE SUPPLY VOLTAGE .•••. ,.. . . . .••...•..•.... , .•••. , ••••••.••• , 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE .....•...• ,.,.,.,.,, •• ,.,,., •..• 
GRID•N o.2 (SCREEX·GRID) SUPPLY VOLTAGE ... , ...•. , .•.••. , • , •.• , •• , •• , 
GR!D-N0.2 VOLTAGE .•.... , •• , •....•••••..•.••••.•.•.•.••..• , .••. , •.• 
GRID-NO.l (CONTRO!rGRID) VOLTAGE: 

Negative bias value ......................................... , ... . 
Positive bias value ................................... , ..••....... 

PLATE DISSIPATION •...•.••• , •• , •••••• , ••.•••.••.••••••••••••••• , ••• 
GRJD-N o.2 INPUT ................................•••..••.. , .......•• 
PEAK liEATER•CATHODE VOLTAG'.ll: 

Heater negative with respect to cathode ...•..•..................•... 
Heater positive with respect to cathode ..................... , ...... . 

BULR TEMPERATURE (At hottest point} ..•........•..........•......... 
Typical Operation: 

6.3 
0.65 

0.12 
ll 

5.5 

300 rtw:c 
300 mu.c 

0 max 
300 ,mu: 
150 uwx 

-50 max 
0 max 

7.6 max 
1. 7 max 

90 max 
90 max 

200 max 

volts 
ampere 

volts 
volts 
volts 
volts 
volts 

volts 
volts 

watts 
watts 

volts 
volts •c 

Plate Voltage....................................................... 250 volts 
Grld-No.S Voltage.... . ........................................ Connected to cathode at socket 

183 



RCA Receivbig T11be Jl1an11al 
Grid-No.2 Voltage, ............................................. . 
Grid-No.I Voltage .................................................. . 
Peak AF Grid-No.! Signal Voltage .................................. .. 
Zero-Signal DC Plate Current ...•...........................•......•• 
Maximum-Signal DC Plate Current .................................. . 
Zero-Signal DC Grid-No.2 Current .........................•.•........ 
Maximum-Signal DC Grid-No.2 Current .. , .................•.......•.. 
Plate Resistance (Approx.) ..... , .................. , ..•.....••...... , . 
Transconductance. , , , . , . , ....... , ....... , . . . . . . . . . . . . . ~ ........... . 
Grid-No.l Voltage (Approx.) for plate current of 10 µa .••••.•••••••• , •••• 
Load Resistance ........... , ................. , ............•.....••.• 
Total Harmonic Distortion .....•................ , .......••.......•. , . 
Maximum-Signal Power Output.............. . . . . , ..•....•.......• 
Typical Operation in 4-Mc-Bandwidth Video Amplifier: 

150 
-8 

3 
ao 
31 

7 
7.2 

0.09 
11000 

-14 
7500 

8 
2.8 

volts 
volts 
volts 

ma 
ma 
ma 
ma 

megohm 
µ:mhos 

volts 
ohms 

per cent 
watts 

Plate Supply Voltage ............................................ , . , 300 volts 
Grid-No.3 Voltage ......... , .............................. , ..... Connected to cathode at socket 
Grid-No.2 Supply Voltage.............................. . . . . . . . . . . . . 300 volts 
Grid-No.l Bias Voltage .................................... , .. . . .. . . -2 volts 
Grid-No.l Signal Voltage (Peak to Peak)............................... 3 volts 
Grid-No.2 Resistor ...................... , . . . . . . . . . . . . . . . . . • . . . . . . . . . 24000 ohms 
Grid-No.1 Resistor ....•................. , . . . . , , . , ..... , .......... , . 0. 1 megohm 
Load Resistor ................ , . , .. , ..•.....•.. , . , .. , . , , .. , . , . . . . . . . . 3900 ohms 
Zero-Signal Plate Current.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 ma 
Zero-Signal Grid-Ko.2 Current .... ,.. . . . .. . .. . .. .. .. . • . .. . .. .. . .. . .. .. 7. 0 ma 
Voltage Output (Peak to Peak) ..•..•. , ..... , .. , . . . . • . . • . . . . . . . . . . . . . . 132 volts 
Maximum Circuit Values (For maximum rated condition•): 
Grid-No.! Circuit Resistance: 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . . ............ . 
For cathode-bias operation ..• , , •. , , .............................•. 

(I 

6CL8 

6CL8-A 

100 300 400 
PLATE VOLTS 

MEDIUM.MU TRIODE
SHARP-CUTOFF TETRODE 
Miniature types used as combined 

vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 12, OUTLINES 

0. l max megohm 
0. 5 ma,; megohm 

9.2:CM-7802:T 

SECTION. Tubes require miniature G1TR 

nine-contact socket and may be mounted in any position. For maximum ratings 
for converter service, see type 6U8-A. Type 6CL8 is a DISCONTINUED type 
listed for reference only. 

HJ;JATER VOLTAGFJ (AC/DC)..... . . . . . . . . . . . .......... , , , .......... , •.. 
HEATER CURRENT .........•..•... '' ••............................... 
HEATER w AR"-UP TIME (Average). . . . . . . . . .. ' .....................• 

Charaderistics, 
CLASS A1 AMPLIFIER 

Plate Supply Vol tag,,. . . . . . . . . . . . . . . . • . , , .........•..•.. 
Grid-No.2 (Screen-Grid) Voltage.,..... • . . ........ . 
Grid-No.1 Voltage.. . . . . . . . . . . . .. .. ................ . 
Cathode-Bias Resistor.. . . .. ... , ...• , . . . . ............. . 
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Triode 
Unit 

125 

56 

6.8 volts 
0.45 ampere 

11 second.II 

Tetrode 
Unit 

125 volts 
125 volts 
-1 volts 

ohms 



Technic.tl Data-=--==-----==== 
Amplification Factor .............................•....... 
Plate Resistance (Approx.) .............................. . 
Transconductance .... , , .......... , . , . . . . . , ............ . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa .....•. 
I}late Current .............. , . , ... , , , , . . ............... . 
Grid-No.2 Current .•............................. , ...... . 

40 
5000 
8000 

-9 
15 

BEAM POWER TUBE 
Miniature type used as vertical 

100000 
6400 
-10 

12 
4 

ohms 
µmhos 

volts 
ma 
ma 

deflection amplifier in television re- 6CM6 
ceivers and as audio power amplifier 
in radio and television receivers. Out-

Ga P line 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. For 
maximum ratings and typical operation as class A1 amplifier, refer to type 6V6-GT. 
For curves of average plate characteristics, refer to type 6AQ5-A. 

HEATEH VOLTAGE (AC/DC)..... . . • • . • • •• • .. • • • . • . •. . • •• • 6.3 volts 
HEATER CURRENT... . .. . • ,. ........... , . . • • • • • • . .. . . • . • . • . 0.45 ampere 
AMl'UF!CATION FACTOR*.......... . • . • . . . • . . . . • • . • • • • . •• • • • • • . • • . • • • • 9.8 
PLATE RESISTANCE (Approx.)* ...... , •. , •. ,.......................... 1960 ohms 
TRANSCONDUCTANCE"'. . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 500() µmhos 
* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.I volts, -12.5; plate and grid
No.2 ma., 4ti.5. 

VERTICAL DEFLECTION AMPLIFIER 

Maximum Ratings, 

For operation in a 525-line, 30-frame S!/iilem 
Trimie 

Connectfon° 
DC P[~.\TE VOLTAGE .... ' ....•.....................•.•. 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolute Maximum) .. 
DC Gmn-No.2 VOLTAGE ..•• , • . ••.•. 
PEAK NEXlATIVE-PUl.SE GRm-No.1 VOI.TAGE ......••••••.•. 
PEAK CATHODE CURRENT .. ,.. . ..........•...•••.•. 
AVERAGE CATHODE CURRENT. . ..•. , ••••• , , •••• 
PLATE DISSIPAT[ON .•.. ,, ..•.....••• , • , ••••. 
GmD-No.2 INPUT.. • • . .................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ....•.... , , • , , , .. 
Heater positive with respect to cathode ...•..•••••...... 

Maximum Circuit Values, 
Grid-No.I-Circuit Resistance: 

For cathode-bias operation. , .•...••... , ...•............ 
0 Grid No.2 connected to plate. 

315 max 
2ooo•ma.c 
-250 n1ax 

12{) max 
40 -max 

9 max 

200 max 
2oo•max 

2.2ma:c 

Pentotle 
Cormectfon 

315 max 
2000..,m<:.,: 

2R5 t1u;.t 

-250 rna.1· 
120 ma.£ 

40 ma.r 
R ma.c 

1. 75 ma.c 

200 ma:.c 
2oo•ma."t 

volts 
volts 
volt:, 
volts 

m.u 
ma 

\Vatts 
watts 

volts 
\'Oh!:-

2.2 max megohms 

t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525-
line, 30-frame system, 16 per cent of one vertical scanning cycle is 2.5 milliseconds. 
"'Under no circumstances should this absolute value be exceeded. 
• The de COJilponent must not exceed 100 volts. 

H 

MEDIUM-MU DUAL TRIODE 
Miniature type used as combined 

vertical deflection oscillator and vertical 
deflection amplifier in television receiv
ers. This type has a controlled heater 

t1T2 warm-up time for use in receivers em-

6CM7 

ploying series-connected heater strings. Unit No.1 is used as a conventional 
blocking oscillator in vertical deflection circuits, and unit No.2 as a vertical deflec
tion amplifier. Outline 14, OUTLINES SECTION. Tube requires miniature nine
contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC} ..•.•.•.•••• ,., ••••••••• ,., ••••••••••••••••• 
HEATER CURRENT ..... , .•.•••.•.••••••• , •••• , , • , • , •• , •••••••.•••••• • 
HF..ATEII WARM-UP TIME (Average) ................................... . 

DIRECT INTERELECTIIODE CAPACITANCES (Approx.): 
Grid to Plate, ...............................•••• , 
Grid to Cathode and Heater .•...•...........•.•.... 
Plate to Cathode and Heater .•••••.•.•••.•••••••••• 

185 

Unit No.1 
3.8 

2 
0.6 

6.3 
0.6 

11 

Unit No.It 
3 

3.5 
0.4 

volts 
ampere 
seconds 



RCA Receiving Tube Manual 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 

For operation in a 5!5-line, !tO•frame system 

Maximum Rc,tings, 
DC PLATE VOLTAGE •.••••.•...•..•...... , •• , .•..••• 
PEAKPOSJTIVE•PuLSEPLATEVOI.TAGE#(AbsoiuleMaximum) 
PEAK NEGATIVE-PULSE GRID VOLTAGE., ••..•••• ,, •••••• 
PEAK CATHODE CURRENT .••. , • , .•••. , •.•• , •• , • , ••.•• 
AVERAGE CATHODE CURRENT •• , , •..••.•. , ••••..••• , , 
Pl.ATE DISSIPATION •••.• , .•• , . , , • • • • , . , •• , , ••••••••• 
PF--AK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. , ...•..••• 
Heater positive with respect to cathode, .. , •..•.•••• 

Maximum Circuit Vc,lue$1 
Grid-Circuit Resistance: 

Unit No.1 
Oscillator 
500 max 

-200 max 
70 max 
15 max 

1.25 max 

Unit No.:t 
Amplifier 
500 max 

2200°max 
•·200 max 

70 ma,: 
20 max 

5.5 max 

200 max 
2oo•max 

volts 
volts 
volts 

ma 
ma 

watts 

volts 
volts 

For fixed-bias operation ..•...••.•....... , . , , •. , . , • 2. 2 max 1. 0 max megohms 
For cathode-bias operation .... , , , ..... , , , .... , , , . 2. 2 max 2. 6 max megohms 

If The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525• 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
0 Under no circumstances should this absolute value be exceeded. 
•Thede component must not exceed 100 volts. 

::l 
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Technic,tl D"ta =========;;;;;;;; 
CLASS A1 AMPLIFIER 

Characteristics: l'nit No.1 
Plate Voltage,, .......... , .. , ... . 200 
Grid Voltage.. . . . . . . . . . . , . , , . , . -7 
Amplification Factor ..... , .. , . , ..... . 
Plate Resistance (Approx.) .... , , , . , .... . 

21 
10500 

Transconductance. . .... . 2000 
Grid Voltage (Approx.) !or plate current of 10 µa .... 
Plate Current . . . - .. 

-14 
5 

Plate Current for grid voltage of -10 volts. 1 

TWIN-DIODE-HIGH-MU TRIODE 

Miniature type used as combined 
horizontal phase detector and react
ance tube in television receivers. This 
type has a controlled heater warm-up 

Po2 time for use in receivers employing 

l!ti1t No.2 
250 volts 

-·8 volts 
18 

4100 ohms 
4.1.00 µmhos 

volta 
20 ma 

ma 

6CN7 

series-connected heater strings. The triode unit is used in sync-separator, sync
amp!ifier, or audio amplifier circuits. Outline 12, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. For 
typical operation of triode unit as resistance-coupled amplifier, refer to Chart 5, 
RESISTANCE-COUPLED AMPLIFIER SECTION. For curve of average plate 
characteristics for triode unit, refer to type 6T8. 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC) •• 
HEATER CURRENT. . . . • . . . . 
WARM-UP TIME (Average). 

Maximum Ratings: 

Series 
6.3 
0.3 

TRIODE UNIT AS CLASS A, AMPLIFIER 

PLATE VOLTAGE. . . . . . . . . . . . . . . . . . . . . • . . . . . . . ...•.•...••••• , , • , 
GRID VOLTAGE, Positive bias value.. . . . . . . . . . . . , ••••••••.•.••...•••• 
PLATE DISSIPATION. . , • . . . . . . . . . . . • • • • . • • • • • •••••• , ••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect t-0 cathode ... , . . . . . . . ...••. , ••....•.. 
Heater positive with respect to cathode ...•.... , .........•.•••...•••• 

Characteristics: 
Plate Voltage ............••••.•••••••••••••••.••.•••••••••••• 
Grid Voltage .....................•................. , .••.•.•. 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . .............•• ~ 
Plate Resistance (Approx.). . . . . . . . . . . . . . • . . . . . ........•...•• 
'fransconductanee , , .. , ....................... , .............. . 
Plate Current. . .......................... , ..........••• 

Maximum Ratings: DIODE UNITS 

PLATE CURRENT (Each Unit) ......... . 
PEAK HEATER-CATHODE VOLTAGE: 

100 
-1 
70 

54000 
1300 
0.8 

Heater negative with t.o cathode ............................ . 
Heater positive with to cathode, ..............•........•••••• 

• The de component must not exceed 100 volts. 

MEDIUM-MU TRIODE
SHARP-CUTOFF TETRODE 

Miniature type used in a wide 
variety of applications in color and 
black-and-white television receivers. 
This type has a controlled heater 

PT T warm-up time for use in receivers em-

Parallel 
3. 15 
0.6 

11 

300 max 
0 max 
I max 

200 max 
2oo•max 

250 
-3 
70 

58000 
1200 

1 

5 max 

200 max 
2oo•max 

volts 
ampere 
seconds 

volts 
volts 
watt 

volts 
volts 

volts 
volts 

ohms 
µ.mhos 

ma 

ma 

volts 
volts 

6CQ8 

ploying series-connected heater strings. Especially useful as combined vhf oscillator 
and mixer in tuners of television receivers utilizing an intermediate frequency in 
the order of 40 megacycles per second. The tetrode unit is used as a mixer, video if 
amplifier, or sound if amplifier tube. The triode unit is used in vhf oscillator, phase-
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splitter, sync-clipper, sync-separator, and rf amplifier circuits. Outline 12, OUT
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 

HEATER VOLTAGE (AC/DC) ....•••••• ,.,,,, •••••••••••• ,.• ••••••• , ••••• 
HEATER CURRENT, , . , .....•..•.••••••• , , , , , • , • , •••• , ••• , •• , •• , , , , ••• 
HEATElt WARM-UP TIME (Average) .......... , ........................ . 

Drn~:cT I!'JTERELECTHODE CAPACITANCES: 
Trioo,; Unit: 

Grid to Plate. . . . . . . . . . . ..... , ...•.••.•• , •.•... 
Grid to Cathode and Heater ...........•....••...... 
Plate to Cathode and Heater ............•.. , .... , ... 

Tetrode V nit: 
Grid No.1 to Plate .. , ...... , ...................... . 
Grid No.1 to Cathodo, Heater, Grid No.2 and Internal 

Shield ........................................ . 
Plate to Cathode, Heatn, Grid No.2, and Internal Shield 

Tetrode Plate to Triode Plate ............ , .. , ......... . 
Heater to Cathode. . ...•....• 

Without 
External 
Shield 

1.8 
2.7 
0.4 

0.019 max 

5.0 
2.5 

0.07 max 
3.0 

• With external shield connected to cathode of unit under test. 
t With external shield connected to ground. 

Characteristics: 
Triode 
Unit 

Plate-Supply Voltage ................................. . 
Grid-No.2 Supply Voltage ............... , ............ . 
Gdd-No.l Voltage ......................... . 
Cathode-Bias Resistor. . . . . . . . . . . . .... . 

125 

5G 
Amplitkation Factor ................................. . 40 
Plate Resistanee (Approx.) .. 6()()() 
TranE1,COHducta.nce . . . . , . . . . . . . ....••.. 8000 
Grid-No.1 Voltage (Approx.) for plate current of lO0µa .. . 
Plate Curr<-n<. . . . . . . . . . . . . . . . ...................... . 

-7 
15 

Grid-No.2 Current ............• , .. , •................. , 

CONVERTER SERVICE 

Maximum Ratings: 
PI..A'l'B \·ot.'l'A<;I-.:......... . .... , ..... , •.. 
Gmo-No.:! (SCUEEN-OHlD) SUPPLY VovrAoE .. ' 
Gnm-No.2 1,0LTAGE ....................•.. ,, •..... 
GRm-No.l (CONTRO!rGRID) Vm.TAGE, Positive bias value. 
PLATE DISSIPATION . . . , , ••..•... , , .... , .•. 
GRm-No.2 INrt:T: 

For grid-No,2 voltages up to 150 volts ....... . 
For )(rid-No.2 voltages between 150 and 300 volts 

Gm1>-No.l !NPt:T. . . . • • . . . . . . . . . . ......... . 

Triode P ;1 it 
as Oscillator 

300 nuu 

0 ,U{l_,1" 

2. 7 iiH{,f 

0 5 ma:,; 

AVERAGE CHARACTERISTICS 
TRIOOE UNIT 

TYPE 6CQ8 
E f = 6,4 VOL.TS 

• Pl.ATE VOL TS 

188 

6.3 
0.45 

11 

With 
E.cterna 
Shield• 

1.8 
•> • ... , 
1.2 

0.015 mo:,; 

5.0 
3.3 

0.01 max 
3.0t 

Tetrode 
L~n-it 
125 
125 
-1 

140000 
58{)(1 

-·"i 
12 

4.2 

Tetrode Unit 
As .:.\1 Lrer 

volts 
ampere 
second• 

\'OltS 
volts 
volts 
ohms 

ohms 
µmhos 

volts 
ma 
ma 

300 uuu vohs 
300 ;mu volts 

Sei:! t·urvt~ page 69 
0 uw.r volts 

2 _ 8 u1,u watts 

O. tl outf watt 
See eurn.• page 69 

watt 



Technical Data =====--=--=--. 
PEAK HEATER-CATHODE VOLTA<rn: 

Heater negative with respect to cathode. . . . . • . . .... 
Heater positive with respect to cathode .......•• , .•.•. 

Maximum Circuit Values, 
Grid•No.1-Circuit Resistance: 

For fixed-bills operation. . ................•....... 
For cathode-bias operation. . . . . . . . . . . . . . . . . . . . ..... 

200 max 
200 max 

0.5 max 
1.0 max 

AVERAGE CHARACTERISTICS 

2& 
TUA00£ IINIT 

TYi'£ 6CQB 

200 max volts 
200 max volts 

0.25 max megohm 
l . 0 max megohm 

., 
I:! 

£,t•e.3 VOLTS 
--+--+--+--1---l--+--+---1---1----1-----1- GRIO•Ht Z VOLTS •125; 

... 
I 20 ,. 
3 
i -.. 
;J 1$ .. .. 
'f 
0 
i .. to .. 
0 

7, 
!:l ... 

~ ... 
" .. .. 

0 50 

H p 

H Czp 

7 
Po Gtp 

100 

-1.0 

200 2~0 300 
PL•rt VOLT$ 

DIODE-REMOTE-CUTOFF 
PENTODE 

Miniature type used as combined 
detector and audio amplifier in auto
mobile and ac-operated radio receivers. 
The diode unit is used as an AM de-

-1.5 

400 

12CM-91t7T 

6CR6 
r 

KtG3p tector, and the pentode unit as an 
automatic-volume-controlled audio amplifier. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may br mounted in any position. 

HEATER VOLTA<:E (AC/DC). 
HEATER CURRENT ...... . 

Maximum Ratings: PENTODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE ...... , .... , .. , . . . . , .......•.... , . , , .......... . 
Gnm-No.2 lscREEN-GRID) VOJ.TA<>E. . ............•.•..•..• 
GRJr>-No.2 SUPPLY VOLTAGE, ... , .. , , ............. . 
Gmo-No.1 (CONTROL-GRID) VOLTA<:E, Positive bias ,·alue ................ . 
PLATE DISSIPATION ....... . 
GRlD-NO.2 I~PUT: 

For grid-No.2 voltages up to 150 volts ...................• 
For grid-No.2 voltages between 150 and 300 rnlts. 

PEAK HEATER-CATHODE VO!.TAGE: 
Heater negative with respect to cathode 
Heater positive with respect t.o cathode. 

Charaderlstlcs: 
Plate Voltage. . . . . . . . .......................................... . 
Grid-No.2 Voltage. . . . . . . . . . . . . . . ............... . 
Grid-No.1 Voltage ... ,..... . . . . . . . . . . . . . . . . ............•......... 
Plate Resistance (Approx.). . . ..............•. 
Transconductance. . . ................. . 
Plate Current.. . . . . . . . . . . . . . . . . ............. . 
Grid-No.2 Current.. . . . . . . . . . . . . . . . . . . . . . . ......................... . 
Grid-No.1 Voltage (Approx.) for transconductance of 10 µmhos .......•... 

Maximum Circuit Value, 
Grid-No.1-Clrcuit Resistance ........................•.....•.•.•.•.• ~ •. 

189 

6.3 
0.8 

volts 
ampere 

300 max volts 
See eurve page 69 

300 mm; volts 
0 max volts 

2, 5 max watts 

0.3 max watt 
See curve page 69 

100 max volts 
100 max volts 

250 volts 
100 volts 

-2 volts 
0 2 megohm 

1950 µmhos 
9.5 ma 

3 ma 
-40 volts 

1. 0 max megohm 



Maximum Ratings: 

PLATE CURRENT. 

RCA Receiving Tube Manual 
DIODE UNIT 

l max ma 

PENTAGRID AMPLIFIER ~p 

C 
Miniature type used as a gated " ~! 6 S6 amplifier in television receivers. In 

such service, it may be used as a com... K 
7 

c3 

bined sync separator and sync clipper. c; , 

Outline 11, OUTLINES SECTION. c;, 

Tube requires miniature seven-contact socket and may be mounted in any position. 

HEATER V 01.TAGE (AC/DC). . . , ••• , , • , • , , ••• , •• , • , , . , , , • , • , . , ••• , •.•. 
HEATF..R CURRENT ••.....•.•.••.•••••••• ' ..•..••.•.•.....•....•...•• 

CLASS A1 AMPLIFIER 
Characteristics: 
Plate Voltage, ....................... . 
Grids-N o.2-and-N o.4 Voltage .......... . 
Grid-N o.B Voltage. . . ........ . 
Grid-No.l Voltage ..................... . 

i~i:tJ~~j~fi~1!it~~~~:jo'n'a'u'et;~ce '. ••. 
Grid-No.1-to-Plate Transconduetanre, ... 
Plate Current. .................... , .. 
Grids-No.2-and-No.4 Current ... , ............... . 
Grid-:'.;o.3 Voltage (Approx.) for plate current o[ 50 µa .. 
Grid-N o.l Voltage (Approx.) for plate current ol 50 ,,a, , . 

100 
30 
-l 

0 
0. 7 

1500 

0.8 
5.5 

-2.2 

GATED AMPLIFIER SERVICE 
Maximum Ratings: 
PLATE VOI.TAGE ..•...• , •.•..•..........•.. 
GRIDS-N0.2-AND-l\"0.4 SUPf'LY VOLTAGE .•.•• 
GRIDS-No.2-AND-N0.4 VOLTAGE, .. . 
PLATE DISSIPATION .............. . 
GRms-No.2-AND-No.4 INPUT: 

}'or grids-No.2-and-No.4 voltages up to 160 volts ......... . 
For grids-No.2-and-No.4 voltages between 150 and 300 volts. 

CATHODE CURRENT. • ........•.••..• , .•.. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. 
Heater positive with respect to cathode ... 

Typicol Operation os Sync Separator and Sync Clipper; 
Plate Voltage ....... , ......... . 
Grids-!'-: o.2-and-No.4 Voltage. 
Grid-No.3 Voltage. 
Grid-No.l Voltage. 
Plate Current ... , , , , . . . . . . 
Grids-N o.2-and-No.4 Current. 

Maximum Circuit Values: 
Grid•No.l-Circuit Resistance .. , .............. , ... . 
Grid-No.3-Circuit Resistance .. ,.,. 
•The de component must not exceed 100 volts. 

MEDIUM-MU DUAL TRIODE 
Miniature type used as combined 6CS7 vertical deflection oscillator and verti

cal deflection amplifier in television re-

6.3 volts 
0.3 amperes 

lflO volts 
30 volts 

i) vott 
-1 voh 

megohm 
µmhos 

llfl1\ µmhos 
1.0 ma 
1.3 ma 

vulr,; 
-2,5 Yt}lt~ 

300 rna.c Yolts 
:100 nut.c volt:; 
See curve page 69 

1 max watt 

max watt 
curve page 69 

max ma 

2t't0 UW.t 

200•tr/ft:C 

l\l 
30 

11 
n 

2.H 
-t,O 

0.47 JJ,11.£ 

2.2 lftiU 

voltR 
volts 

Y1J)ts 

volts 
,~olts 
volts 

ma 
ma 

!IWt(nhm 
nH-~11h•n1-: 

ceivers. Unit No.1 is used as a con- , 
ventional blocking oscillator in vertical PTa KTa 

deflection circuits, and unit No.2 as a vertical deflection amplifier. This type has a 
controlled heater warm-up time for use in receivers employing series-connected 
heater strings. Outline 14, OUTLINES SECTION. Tube requires miniature nine
contact socket and may be mounted in any position. 

HEATER VOLTAGE .......... , ......... , ........ , ........ . 
HEATEH CmmENT .............. . 
HEAT1'H WAHM-Ur TIME (Average). 

190 

6.3 
0.6 

11 

volts 
:ampere 
seconds 



Technical Data 
CLASS A1 AMPLIFIER 

Characteristics, Unit No. 1 
Plate Voltage......................... . . . . . . . . . . . . . . . . . 250 
Grid Voltage......................... . .. . .. .. .. .. .. .. -8.5 
Amplification Fact.or ......... , . . . . . . . . . . . . . . . . . . . . . . . 17 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7700 
Transconductance. . . . . . . . ............. , . . . ....... , . . . 2200 
Grid Voltage (Approx.) for plate current of 10 µa. . . . . . . . . . -24 
Grid Voltage (Approx.) for plat,:, current of 50 µa ........... . 
Plate Current..... .. .. .. . .. . .. . .. ... 10.5 
Plate Current.for grid voltage of -16 volts .. 

Unit No. Z 
250 

-10,5 
15.5 
3450 
4500 

-22 
19 

3 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 5%5-fine, ,JO-frame s11~te,n 

Maximum Ratings: 
DC PLATE VOLTAGE ...... ,,, .. , .. ,., .•.. , ......... , .••.• 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolute Ma.ri11wm) 
PEAK NEGATIVE-PUtsE GRID VOI.TAGE. 
PEAK CATHODE CURRENT ..... 
AVERAGE CATHODE CURRENT .. 
PLATE DISSIPATfON ..... ,. , . . . , . , , , ......••••..•. 
PEAK HEATER-CATHODE VOLTA<lE: 

Heater negative with respect to cathode ................ . 
Heater positive with respect to cathode. . . . ..... , .... . 

Maximum Circuit Values, 

U·,1if No.1 
O,cil/afor 

500 max 

-400 max 
70 max 
20 rnax 

l ,25 max 

200 max 
2oo•max 

Cinif No.·z 
• .J.mpUfier 

500 max 
2200,..max 
-250 max 

105 ma;; 
30 nwx 

6 .5 max 

200 max 
2oo•max 

volts 
Yolts 

ohms 
µmhos 

volts 
"'ohs 

ma 
ma 

volts 
vnits 
volts 

ma 
ma 

watts 

volts 
volts 

Grid-Circuit Resistance..... 2.2 max 2.2 m,i:r m~gohms 
t The duration of the volt.age pulse must not exceed 15 per cent of one vertical scanning cvcle. In a 
525--line, 80-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. · 
• Under no circumstances should this absolute value be exceeded. 
•Thede component must not exceed 100 volts. 

BEAM POWER TUBE 
Miniature type used in the audio 

output stage of television receivers. 
Outline 13, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/DC) .. , . . . . , ............•.....•••.•... , 
Hl'lATF.R CURRENT .... , ... , , .• , • , ...................•.•.••.. , .•• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid N o.l to Plate, , , , . . . . . . .. , ........ , ..................... . 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 ........•...• 
Plate to Cathode, Heater, Grid No.2, and Grid Ko.3 ..• , .. , ..•....••.• 

Maximum Ratings, 
CLASS A1 AMPLIFIER 

PLATE VOLTAGE .•... , . , . , , • , •• , , .. , ...•.....•••••• , • 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .........................•.• , .•••• , • 
GRJD-No.1 (CONTRO!rGIUD) VOLTAGE, Positive bias value .........•.....•. 
PLATE DISSIPATION ••• ,.,., .. ,.,., .. , .. ,., .. , .............•.•.•.••••• 
Gmo-No.2 INPUT ••.•..••........................• , ... , .. , •.•..•.•••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...................•.....•..• 
Heater positive with respect to cathode ...................•........• 

BULB TEMPERATURE (At hottest point) ...... , ......................•.. 
• The de component must not exceed 100 volts. 

Typical Operation: 
Plate Voltage ..................... , .... , . , ...... , ... , ..........•••• 
Grid-No.2 Voltage, ....... ,., ........... ,.. , , .................... . 
Grid-N o.l Voltage ..........•...................................•.... 
Peak AF Grid-No.1 Voltage .............. , .. ,,., .. , .........•.....• ,. 
Zero-Signal Plate Current ........ , .......... , .....................•.. 
Maximum-Signal Plate Current ................. ,., ... , ..........•••.. 
Zero-Signal Grid-No.2 Current ..•........•.....•....•..•••••••••••••• , 
Maximum-Signal Grid-No.2 Current ............... , ......••.•..•••..•• 
Plate Resistance (Approx.) •.................•. , ...................•.. 
Transconductance ..............•................ , •..... , •••••. , ••••. 
Load Resistance ..........................••............•.. , ..••••. , 
Total Harmonie Distortion ..................... , ............•.•...•.• 
Maximum-Signal Power Output.................... . ......••.• 

191 

6CU5 

6,3 
L2 

0.6 
13 

8.5 

135 max 
117 max 

0 max 
6 m11.t 

1.25 1na:c 

200 max 
200•,nax 
220 max 

120 
110 
-8 

8 
49 
50 

4 
8.5 

10000 
7500 
2500 

10 
2.8 

vo\ts 
amperes 

µµ{ 
µµf 
µ,µf 

volts 
volts 
volts 

watts 
watts 

volts 
volt~ oc 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 
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Maximum Circuit Values: 
Grid-:No.1-Circuit ltesi~tance: 

F'or fixed-bia~ opera tinn . . 
For cathodP-hias opt·ration. 

,eo AVERAGE CHARACTERISTICS 

TVP£·6CU5 
£r:&,3 VOLTS 

j I .L.. loLTS L. =O GAID•,tt2 VOLTS= 110 

r: 10 

! 
ii: 

" .. 
0 

? •o .., 

~ 

I ~~ I i 

i/ I ·~ - I 

-+-~ 
[__-!--,;--r 

--- i I __.:----r 
_),,--

I 
I 

.:! 

i -• 
I 

-a I 
-8 

_,J 
-12 

0. 1 max megohm 
O. 5 -max megohm 

i 

_,J 
i -~- I tc2 

-~ _E~1 
I 

-- - ,... 

0 20 .40 

6CU8 

10 80 tOO 120 140 1$0 180 200 220 2-40 260 
PLAT£ VOLTS 

MEDIUM-MU TRIOOE
SHARP-CUTOFF PENTODE 

Miniature type used in a wi<le 
variety of applications in color and 
black-and-white television receivers. 
This type has a controlied heater 
warm-up time for use in receivers em

02CM-890.TI 

ploying serieR-connected heater strings. The pentode unit ir used as an if amplifier, 
a video amplifier, an age amplifier, and a reactance tube. "!'he triode unit is used in 
low-frequency oscillator, sync-separator, sync-clipper, and phase-splitter circuits. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.45; 
warm-up time (average), 11 seconds. Except fo, "'ieater warm-up time and inter
electrode capacitances, this type is electrically identical with miniature type 
6AN"8. For curves of plate characteristics, refer to type 6AN8. 

Dm~)CT lNTERELEC"fltODE CAPACITANCES: 
Triodr• Unit: 

Grid to P]ate .... , , .. , .......... , ......... , ..... , .......... , . 
Grid to Cat hod,,, Heater, Pentode Grid No.:!, and IntNnal Shield .. 
Plate to Cathode, HPater, Pentode Grid No.3, and Internal Shield 

Pentode Unit: 
Grid No,l to Plate ............................................... . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and 

In1ernal Shield ............................................... . 
Plat<• to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and In-

ternal Shield . . ........... . 
Triode Grid to Pent.ode Plate.... . . . . ..................... . 
Pcntode Grid No.l t,1 Triode Plate .............. . 
Pen1ode Plat1· to TriodP Plate. . ..... , .... . 

6CY5 

SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli

fier in vhf tuners of television receivers. 
Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 
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1.6 µµf 
1.9 µµf 
l.fi µµ[ 

0.025 1,111.r µµf 

µµf 

2.4 µµ( 
0.005 µµf 

O.O'Z µµ( 
0.04 µ.µf 



Ted:mical Data========== 
HEA'l'EI! VOLTAGE (Ac/oc) •••.••••.••••••••••.•••••••••••••••.•••••••• 
HEATER CU!il!.ENT ...... , ..•..•............ , , , • , ••• , ••••• , •• , , . , ••• 
DrnECT INTERELECTRODE CAPACITANCES (Approx.) 0 : 

Grid-Nn.1 to Plate .......................................•. ,., .•• 
Grid-No.I to Cathode, Heater, Grid No.2, and Internal Shield ..•.•.••• 
Plate to Cathode, Heater, Grid No.2, and Internal Shield ........•.•..• 

0 With external shield connected to cathode. 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE .....••• , •.••••. , .•••.••.•• , •••••••••• , , • , • , • , , • , , •• 
GRID-No.2 (SCREEN•GRID) SUPPLY VOLTAGE .•.•. , •••••• , •• ,.,.,, •••••• ,. 
GRm-No.2 VOLTAGE ...•..•.....••••••...........•..•.•• , ••••••••• 
GRID-No.I (coNT!toL--ORID) VOLTAGE, Positive bias value •••••••..•••••••• 
CATHODE CURI\ENT •••• , • , ••• , • , ••••.•••••.•.. , ••• , .• , ••••••• , • , • , ••• 
Gmo-No.2 INrcT: 

For grid-'.'fo.2 voltages up to 75 volts ............•.••••••.•••.•••••• 
For grid-No.2 voltage• between 76 and 150 volts .................•... 

PLATE DISSIPATION ...........•. ,, . , • , , ••• , .•..• , • , .•• , , ••••• , ••• , •. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with cathode ........... , .•.••.......•.. , . 
Heater positive with cathode ..........•....•••.••••.•.••• 

Characteristics: 
Plate Voltage. . . . . . . . ........... , ..•.••• , •••••.•...•..•......•. , •• 
Grid-No.2 Voltage ..•......•.••.••.•••••••••••••••••••••.•••••. , •.••• 
Gtid-No.l Volrage ..•....•..••.••.•••••••••••••••••..•••••••••••••••• 
Plate Resistaiwe (Approx.). . . . . . . . • . . . . . . . . . • . . . . . . . . . . . ......... . 
Transcondurtance ...... , ....................... , .. ,,., ..... , ...... ,. 
Plate Current ................•... , .•...•................. , ....... , .. 
Grld-No.2 Current ...........................................•....... 
Grid•No.l Voltage (Approx.) for plate current of 20 µa .................•• 

Maximum Circuit Value: 
Grid-No.1-Cireuit Resistance .................................... , .... . 

6.3 volts 
0.2 ampere 

0.03 µµf 
4.5 µµI 

3 µµf 

150 max volts 
150 max vol ts 

See curvP µage 6tl 
0 'ffW;C volt::: 

18 max 1na 

0.4 max wail 
See curve page 6~ 

1 . 7 max watts 

100 max volts 
100 ma.< volts 

125 volts 
i<O volts 
-1 volts 

0.1 megohm 
8000 µmhos 

10 ma 
1. 5 ma 
-6 volts 

O. 5 -max megohm 

TVPE 6CV5 

~ 
w 
~ 
u ,. 
" 

E,r:a$,l VOLTS 
~--l-,,.£::......----4----,--=..-r-=f--+--+---! GfHO-N.t 2 VOL1S : 80 

3 121--...... --+---'...,,.,"-.\--..j..--,.--f--+---+--+--+---+-----+--1 
ii 

"' ., 
" 
0 

iii 
~ 

£ 
0 

H 

BEAM POWER TUBE 
Miniature type used as a vertical 

1 
deflection amplifier in high-efficiency 

8 0if,9r deflection circuits of television receiv-
ers utilizing picture tubes having diag-

1'.>z onal deflection angles of 110 degrees 

240 180 

02CM .. 9Sl8T 

6CZ5 

and operating at ultor voltages up to 18 kilovolts. Also used in the audio output 
stage of television and radio receivers. This type has a controlled heater warm-up 
time for use in receivers employing series-connected heater strings. Outline 18, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 
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RCA Receiving T11be 1\lam1al 
HEATER VOLTAGE (AC/DC) ••• , •••• , , , , • , . , ••••.....•. , .•.•.••...•.••• 
HEATER CURRENT ...•• , .••••.. , ••••. , ..•••• , •••••••••••.... , ...••• , • 
HEATER WARM-UP TIME (Average) .. ' ...•••.• ' ...................... . 
DIRECT INTERELECTRODE CAPACITA,-;CES: 

Grid N o.1 to Plate .................... , .. , ..................••••• 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.3 ..•......•••• 
Plate to Cathode, Heater, Grid :'.'\o.2, and Grid No.3 .....•.....••• , •• 

Maximum Ratings: 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525 ... line, SO-Jranu:: tysle,n 

DC PLATE VOLTAGE,.'''' •........... '' •• ''.'' •• '.' •••.•••.•.•.••••• 
PEAK POS!T!VE-PUI,8E PLATE VO!.TAGE•(,1bsolute 1'\fo:tinwm) , .•••..•..• , • 
Gam-No.2 (SCREE"·GR!D) Vrn.TA<>E ......... , ............•.•.•..• , ••• 
PEAK NEGAT!VE-PU!.SE GRID-XO.I (CO'>:TROL·GRlD) VOLTAGE,.,,.,,, •••• , 
PElAK CATHODE CURRENT .......•..•.•.. , • , ..• , , . , . . . . . . ....... , ••••• 
AVERAGE CATHODE CURRE'-T............. . ....... , ••••.•••.•.•••• 
PI.ATE DISSIPATION •...... , .... , .... , • , •••.••• , ••. , • , ••••••.•.••• • . , • 
GRm-No.2 INPUT ...................••.•..•• , ••• ,,, ................ . 
PEAK HEATER-CATHODE VoLTAm;: 

Heater negative with respeC't to 
Hrater positive with respP<'.'t to 

BULB TEMPERATURE (At hotte,t 

Maximum Circuit Values, 
Grid-N o.1-Circuit Rcsistanc,;: 

6.3 volts 
0.45 ampere 

11 seconds 

0, 7 max µµf 
8 µ,µ.f 

8.5 µµf 

315 max volt~ 
2200*max volts 
285 max volts 

-250 max volts 
140 max ma 

40 max ma 
10 max watts 
2 max Watt;<; 

200 ma.r volt8 
200""i,uu volt~ 
250 inu.x "C 

For fixed-bias: operation. . . . . . . . ... , .....••..• _ . . . . . . . . . . • . . . • • • • • 0. 5 max mc,iroh m 
For cathode-bias operation ....•. , ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 0 mox megohm 

#- The duration of the voltage pubw mu:-.:t not f'XCeed 15 per cent of one vprtieat scanning cycle. In a 
525-line, 30-frame system. 15 per <"C:nt nf one vertical scanning cyl'le is 2.5 mHtiseC'undR. 
* Under 110 circumstances should this al,solute value be exceeded. 
•Thede component must not exceed 100 volts. 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE.,, ................. , .... , • , .................... ,, 
Gmo-No.2 Vm.TAGE., ••••••..................•.• , .•.•••• , •••• , •••••• 
GRID-No.2 INPUT. . . . . . • . . . . . . • . • . • .••.•.•.••••• , • • • • • • • • . • • •.•• 
PI.ATE DISSIPAT!O'<' ' ' .. ' ' ... ' . ' • . • . • •. ' • ' •• ' • • • • • • • • • • • ' ••••••••• 
PEAK HEATF:R•CATHODE VOLTAGE: 

Heater negative with resp0r-1 to .....•...•••.•.••.•. , .•• ~ .•. 
Heater positive with respf'-ct to .......•...•. ,. ..... ,. - •. 

•Thede component must not exceed 100 volts. 

Typical Operation: 
Plate Voltage ............................ , ......................... . 
Grid-No.2 Voltage .•..•.•. , •.......... , .......................•..•••• 
Grid•No.l Voltage .. , .. , ...... , ... , . , , .. , ....... , .... , ....•......... 
Peak AF Grid-No.I Voltage ................. , .....................•.• 
Zt!ro-Signal Plate (~urrent .. , .... , . , .............................•..• 
Maximum-Signal Plate Curr~nt. , .......•.......... , ................. . 
Zero-Signal Grid-No.2 Cum•nt. . . . . ..........................•.•••.• 
Wfaximurn-Signa1 Grid~No.2 Current ......................... , ..•...... 
Plate Resistance (Approx.) .•......... , ......... , ..................•.• 
'l'ranscondurtance ... , . , ....................................•........ 
I.t,ad Resistance ... , , . , ...... , ...................... , , ............• 
Total Harmonic Distortion .............. , .......................•••• 
l\faximum-Signal Power Output. .............................. , .. . 

Maximum Circuit Volues: 
C rid-N o.1--Ci r(•ui t Resistance: 

For ftx~d-blas operation ...••............•• ~ ~ •••••••• , ••• , . , . , ••..• 
For eathode~bias operation. ~ .•••.....•...•••. ~ . • . • • .. , ..•.......• 

PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: 
(Same as for single-Lube Class .\1 Amplifier) 

Typical Operation (Values arc for i11·0 t11&cc): 
Plate Voltage. . . . • . • • . . • • . • • • • • • • • ••••••••••••.•••••••••.•.••••• 
Grid-No 2 Voltage, ......... , .. , .. , ......................•...•....... 
Grid-No.l Voltage., ..... ,,, .. , ......... , .. , ......•.........•........ 
Peak AP Grid-No.1-to-Grid-:\'n.l Yolb1ge, .•.•...•...•.•...••.... , ...• 
2ero-Signal Plat,-, Current. ... , , . . . . . . .......... , .......... , ....•...• 
!\Iax:imum~Signal Plate Current .•••...•..•............. , ..•........ , • 

194 

350 max volt>-
285 nw.:c volt..:. 

2 ma.r watts:: 
12 111,ax Walt:;: 

200 nuu; vull!-. 
2oo•max voh~ 

250 
250 
-15 

1:l 
4G ma 
48 ma 

4.6 ma 
8 ma 

73000 ohms 
4800 ,umhos 
5()00 ohm.._ 

JI) per ('ent 
5.4 waits 

0.1 nrnx megohm 
1. 0 max megohm 

3!\0 vnlts 
280 volts 

-23.o volts 
47 volts 
46 ma 

103 ma 



Technical Data 
Zero-Signal Grid-N o.2 Current. ...................................... . 
Maximum-Signal Grid-No.2 Current. .................................• 
Effective Load Resistance (Plate to plate) ............................. . 
Total Harmonic Distortion ................................... , ...... . 
Maximum-Signal Power Output ......................................• 
Maximum Circuit Values: 
Grid-N o.1-Circuit Resistance: 

For fixed-bias operation .......................................... . 
For cathode-bias operation ...•.•.....•.......•.................... 

160 

0 

AVERAGE CHARACTERISTICS 

TYPE 6CZ5 
E,:= 6,3 VOLTS 

EC1:::.0 GR1D-N!12 VOLTS=:250 

> i.-
,--

/ 

I 
~I-

1,,i.-
c==i== 

I 
I 

I GRID-Nill VOLTS Ec1:::-JO 
I 

__J ~ 
~ 

_,__ 
I 

I 1,,..-I -IS 

I 

~ 
i.--

-20 

--- --- ---- _:.,ceo -
100 200 300 400 

K 

*/LATE VOLTS 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receiversemployingavc.Outline45,OUTLINES 
SECTION. Tube requires six-contact socket. 
Except for interelectrode capacitances, this type 
is identical electrically with type 6U7-G. Refer 
to type 6SK7 for application information. 
Heater volts (ac/dc), 6.3; amperes, 0.3. This 
type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass type used as detector or amplifier in 

radio receivers. Outline 45, OUTLIN~~S SEC
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For electrical characteristics, refer to type 6J 7. 
Type 6D7 is a DISCONTINUED type listed 
for reference only. 

PENTAGRID CONVERTER 
Glass octal type used in superheterodyne 

circuits. Outline 39, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/dc), 
6.3; amperes, 0.15. Except for interelectrode 
capacitances and heater rating, the 6D8-G is 
similar electrically to type 6A8-G. Type 6D8-G 
is a DISCONTINUED type listed for reference 
only. 

H p SEMIREMO'rE-CUTOFF PENTODE 

3 
13 

7500 
1 

21.5 

ma 
ma 

ohms 
ppr cent 

watts 

0 .1 max megohm 
1. 0 max megohm 

92CM-9\~7T 

6D6 

6D7 

6D8-G 

H cz Miniature type used in the gain- 6DC6 
controlled picture if stages of color tel-

K c3 evision receivers. It is also used as a 
1 s radio-frequency amplifier in the tuners 

c, of such receivers. Outline 11, OUT-
LINES SECTION. Tube requires seven-contact miniature socket and may be 
mounted in any position. 
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RCA Receiving Tube Mam,al 
HEATElR VOI,TAGE (AC/DC) •... ,,.,, .• ,.,.,,, .... ,,.,,, .. , .. , ..... . 
HEATBR CURJlENT .................. , , . , . , ..•. , , ... , , , .......... . 
DIRECT lNTERlilLF.CTRODE CAPACITANCES: 

Grid No.l to Plate .............................................. . 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Intemat Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 

Maximum Ratings: ClASS A1 AMPLIFIER 
PLATE VOLTAGE......... . . . . .. . . .. • .. .. • • • .. • . . • .. . .. . . .. . . . . . . ..• 
GR!D-No.3 (SUPPRESSOR-GRID) VOLTAGE.,, •.•• ,,., ••. ,., ....... , ....•.• 
Gam-No.2 SUPPLY VOLTAGE ........ , ................................ . 
GRID-N0.2 (SCR<EEN•GRID) VOLTAGE ....•.... , , •• , . , .............•. , , , . 
GRID-No.1 (CONTROL-GRlD) VOLTAGE, Positive bias value ............... . 
PLATE DISSIPATION .. , ..... ,.,,,,,, ..• ,, ..•••.. ,, .. ,,., .... , , . , , . , .. 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............................. . 
For grid-No.2 voltages between 150 and 300 volts ..•................. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . . . . . . . . . . . ............... . 
Heater positive with respeet to cathode ...............•. , . , ........ . 

Characteristics: 

6.8 
0,8 

0.02 max 
6.5 

2 

300 ma;i, 
0 max 

300 max 
See curve 

0 max 
2 max 

volts 
ampere 

µµf 
1,1µ.f 
µ.µ.! 

volts 
volts 
volts 

page 69 
volts 

watts 

0.5 mnx watt 
See curve page 69 

200 max 
200°max 

volts 
volts 

Plate Supply Voltage, ••.•.. ,.............. . . . . . . . . . . . . . . . . . . . . . . . . . 200 volts 
Grid No.3 ................................................... Connected to cathode at socket 
Grid-No.2 Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . 150 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 ohms 
Plate Resistance (Approx.). . . . • . . . . . . . . . . . . . . . . . . . . . 0. 5 megohm 
Transconductance.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5500 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 50 µmhos...... .. . . . . -12.5 volts 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 ma 
Grid-No.2 Current.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • 3 ma 

Maximum Circuit Values (Fur ma.r:inwm rated conditions): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ........ . 
For cathode-bias operation .......... . 

0 The de component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
lo 

TYPE 60C6 
V E,t;,;:: f>_3 VOLTS 

20 
I I I 

GRIO~Nf3 VOLTS: 0 
GRID-N!2 VOLTS:: 150 

: I I 

I I I ! 

/,, GRID-N21 VOL 1'S Eq=-1 

I I I 

! i I I 

I I 
I 

-2 r ' 
I 

I 

I 
.. 3 

I i I -• 
r I -6 

-10 

0 •o ,oo 200 250 300 
PLATE VOLTS 

0.25 max megohm 
1. 0 max megohm 

: 

I 

i 
I 

I 

02:C:M • 833011 

SHARP-CUTOFF PENTODE ~HP 

Miniature type used in the gain- HK c.c.

3

2 

controlled picture if stages of television 
receivers utilizing an intermediate fre-
quency in the order of 40 megacycles 15 

per second. Also used as an rf amplifier G, 

6DE6 

in vhf television tuners. This tube features very high transconductance combined 
with low interelectrode capacitance values, and is provided with separate base pins 
for grid No.3 and cathode to permit the use of an unbypassed cathode resistor to 
minimize the effects of regeneration. Outline 11, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 
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==========· Technicttl Data 

HEATER VOLTAGE (AC/DC) ....... . 
HEATER CmuUlNT. . . . . . . . . . . . . . . 
DIRECT lNTERELECTRODE CAPACITANCES; 

Grid N o.1 to Plate . . . . . . . . ...•.... 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

lnt;;rnal Shield . . . . 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield .•..•.........•.•.......................•. 

CLASS A1 AMPLIFIER 
Maximum Rati"gs (D€sign-.\faximum Vallles): 
PLATE VOLTAGE,., ........ , ... , ......... , .. , ......... . 
GRm-No.2 (SC!lEE!>i-GRID) SUPPLY VOLTAGE... . . . . . . . . . . . . 
GRID-No.2 VOLTAGE, ............................................. . 
Gum-No.1 (CONTI<Ol,-GlllD) VOLTAGE, Positive bias value ...... , ........ . 
PLATE DISSIPATION, • , ••.........•...... , ... , . , , , .......•....•... , .. , 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ........................... . 
For grid-No.2 voltages between 150 and 300 volts .. , •••............ 

PEAK HEATER-CATHom, VOLTAGE: 
Heater negative with respect to cathode .• , •....................... 
Heater positive with respect to cathode ...••......•................. 

Choracleris!ics: 

6.3 volts 
0.3 amp('re 

0.025 max flll[ 

6.5 µµ.f 

2 uµ.t 

330 ma.t volts 
:130 uut.c volts 

See curVt! pa1;e 69 
0 ma.r \:olts 

2. 3 11u1x watts 

0. watt 
curve µuiie fiH 

200 nwx volts 
200■1,ut.e volb; 

Plate Supply Voltage,,.................................... . . . • . . . . . 125 VPits 
Grid No.a ressor Grid).............................. . . . . Connected to <·athod<· at s.wket 
Grid-No.2 oltage... .. .. . .. • • • . . .. . .. .. . .. .. .. . . . . . . . .. .. .. 125 volts 
Cathode-B or ....•.••.....•............• , .. , . . . . . . . . . . . . . . . • 56 ohms 
Plate Resistance (Approx.) .• , ••...•.•.•............. , . . • . . . . . . . . . . . 0. 25 megohm 
Transconductance ................................... , .... , . . . . . . . . . 8000 µmhos 
Grid-N o.1 Voltage (Approx.) for plate current of 20 µa. . . . . • . . . . . . . . . . . . -9 volts 
Plate Current .........•........ ,.............. . . . . . • . . . . . . . . . . . . . . • 15.5 ma 
Grid-No.2 Current............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 4. 2 mn 

30 

10 

0 

AVERAGE PLATE CHARACTERISTICS 

TYPE 6DE6 
E,F=6.3 VOLTS 
CAID-Nl:2 VOL TS ~150 

I 
I .r 

I 

I , 
, 

1/ 
100 

£c1=0 

I 
-1 

-2 

GFUD-N•I VOLTS Ec1,:-3 

-4 

ECJ::-5 -• 
200 300 40() 500 

PLATE VOLTS 

BEAM POWER TUBE 
Glass octal type used as output 

tube in audio-amplifier applications. 
Outline 22, OUTLINES SECTION. 
Tube requires octal socket and may 
be mounted in any position. 

HEATER VOLTAGE (ACiDC) ...•••.•...••••.......•.. , •.•. , ...• , .•••.• , • 
HEATER CURRENT, ...... , , . • . . . . . . , •.. , . • . . . . . . • . . • •• , .... , , , , ••.. 
DIRECT lNTEREUlCTRODE CAPACITANCF,S (Approx.): 

Grid No.1 to Plate ....................................•....••.•.• 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .•.....•...•• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ..•..•....•....... 
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6DG6-GT 

6.3 
1.2 

0.6 
15 
10 

volts 
amperes 

µµf 
µµf 
µµ( 



RCA Receivmg T11be l\Ia1111al 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE ................................... ,.•, ............. . 
Gmn-No.2 (SCREEN-GRID) VOLTAGE ................................... . 
PLATE [)rssn;•ATION'...... • . . ..•• ~' •.•••••••••••• , ••••••• ., 
GR!D-No.2 lNl'UT........ .. . . .. ....................... .. 
PEAK HEATER·CATl!ODE VOLTAGE:: 

Heater negative with to cathode ............. , ......... ,, 
Heater positive with to ~.a th ode ............. , .. . 

Typical Operption, 
Plate Suppl;· V .............•.•....••..•........ 
Grid-No.2 S ultage ........... , ............. . 
Grid-No.l ( Grid) Voltage .................... . 
Peak AF Grid-No.I Voltage.. .. ................ .. 
Cathode-Rias Resistor. . . . . . . . .................. . 
Zero-Signal Plate Current. . . . . . . . . . . ........ . 
Maximum-Signal Plate Current ... , .........•......... 
Zero-Signal Grid-N o.2 Current. . . . . . ......... , , ...... . 
Maximum-Signal Grid-No.2 Current. ................ . 
Plate l{esistance (Approx.j .................... , ...... . 
Tranl'lconducta.nce .... , ........ , .. , . . . . . . . ......... . 
Load Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Total Harmonic Distortion..... . . . . . . . . . . . . . . • • . . . . . . 
Maximum-Signal Power Output. ...................... . 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

110 
l 10 

-7.5 
7 5 ·n 

49 
50 

4 
10 

13000 
8000 
2000 

10 
2. l 

For fixed-bias operation .........•.•...•.......... , , , .... , ... , . , ... 
For cathode-bias operation ..•...•....................... 

6DQS 

300 400 
PLAT£ VOLTS 

BEAM POWER TUBE 

Glass octal type used as horizon
tal deflection amplifier in color televi
sion receivers. Outline 46, OUT
LINES SECTION. Tube requires oc
tal socket and may be mounted in any 
position. 

HEATER Vot,TAGE (AC/DC) .....•.•.... ,.,., •... 
HEATER CURii.ENT .... , . . . . . . . . . . . . , • , ...•• , • . . , •.••••••• 
DrnEC:r INTERELECTRODE CAPACITANCES (Approx): 

Gnd No.1 to Plate . . . . . . . . ....................•.....•. 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . . . . . . . . .. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . .......... . 

TRANSCONDUCTANCE",,.,, •. , •..... ,.,, •.. , .. ,.,,, .•. ,,.,., ..• 
Mu-FACTOR, Grid No.2 to Grid No.I** .............. , ................ . 

200 ma:i, volts 
125 max volts 

10 max watts 
1.25 max watts 

90 max volts 
90 mrix volts 

20,1 vuhi-; 
12:-. vnlts 

v">hs 
8.;; V,))t:c:: 

1Hi' 1ihrn<{ 
,;tf; ma 
47 ma 

2 2 ma 
~.:) ma 

2,woo ohms 
HOOO µmhm; 
4000 ohms 

10 per cent 
3.8 watts 

0.1 n,ax megohm 
0.5 max megohm 

92CM-9J26T 

6.3 volts 
2.5 amperes 

0.5 µµ.{ 
23 µµ.( 
11 ~µ.f 

10500 µm OS 
3.3 

* For plate volts, 175; grid-No.2 Yolts, 125; grid-No.1 volts, -25; plate ma., 110; grid-No.2 ma., 5. 
"""For plate and grid-No.2 Yolts, 125; grid-No.I volts, -25. 
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Technical Data 
HORIZONTAL DEFLECTION AMPLIFIER 

Maximum Ratings: For operation ln a 525-line, SO-frame sy1tfem 

DC PLATE VOLTAGE. . ..•...........• 
PEAK PoSITIVE-PU!.,SE PLATE VOLTAGEt (Absol11te Jfaximum) . , , . , .. , , , . , , 
PEAK NEGATlVE-Pl'lSE PLATE VOLTAGE.. . ........• 
DC GRm-No.2 (SCJRFlE~1-01UJDJ VOLTAGE. . •.•.•••..••••. 
PEAK NEOATIVE-Pt.'LSE ur,w··c,u • .c (CONTHOL-<'Rm) VOLTAGE. • . . • . . • • • . • 
PEAK CATHOOE CURRENT. . ...............•••••••.•• 
AVERAGE CATHODE CURllENT.. . ........•••••••••• 
Gmn-No.2 INPUT. . ...........••• , ••••• , ••••• 
PLATE DISSIPAT!ONf. . , ...... , ... , . , , .• , · • , , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respec>t to cathode 
Heater positive with respect to cathode. 

BUl,R TEMPERATURE (At hottest point) 

Maximum Circuit Value: 

900 max volts 
7000•max volts 

-1500 1nax vo1ts 
175 max volts 

-200 max vol ls 
1000 max ma 

285 ma:r ma 
8.2 ma.c watts 

24 n1ax watts 

200 max volts 
200°max vohs 
240 max oc 

Grid-No.I-Circuit Resistance. . , ... , .... , . , , . . . . . . . . . . . . . . . . . . 0. 47 max megohm 
t The duration of the voltage pulse must nM excr·ml 15 per cent of one horizontal seanning cycle. In a 
525~line, 30-frame system, 15 per t'ent of one horizontal scanning c~,:cle is 10 microseconds. 
• Under no C'ircumstanees should this absolutf' value be exceedPd. 
# An adequate bias resistor or other mf'an~ is required to protect the tube in the absence of excitation. 
0 The de component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 100~-~--------~--t--'-~----~------~-----, 
TYPE 6005 I 

Q 

~ 
---- I 

----
IOO aoo 300 400 

PLAT£ VOLTS 

AVERAGE CHARACTERISTICS 

~,f,;~.: ;",;-J~ TS= 125 

I 

lo 
500 600 

12CM•U09T 

TYPE 6DQS 
E.p.:8.3 VOLTS 
GAIO~Ne I VOLTS =O 

l--++--'---.,--+=-t-='-+---+--t---t---jZ$0 

-+---+----<I 2oo? .--+--1---1 
" .. 
.. 

Hd-+--t=_...J-.--c,;==-r--+--t--t--+---1100 ~ r--+--1---1 

0 
500 600 
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RCA Receiving Tube Manual 

BEAM POWER 'rUBE 
Glass octal type used as horizontal 

deflection amplifier in high-efficiency 
deflection circuit of television receiv
ers. Outline 37, OUTLINES SEC
TION. Tube requires octal socket and 
may be mounted in any position. 

HEATER \'01.TAOE (AC/DC) .. 
HEATiOR CURR EST. 

DIRECT I:STERELECTRODE CAPACITANCES (Approx.): 
Grid No.l to Plate. 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.a ............ . 
Plate to Cathode, Heater, Grid N o.2, and Grid No.a ................. . 

TRA~SCONDUC'I'A:--;cE*. , ..••.. , ••• , •••• ~, • 
PLATE RESISTANCE* ..................•.•.• , , . • • • • , •. , ...•. , •..• 
MU-FACTOR, Grid No.2 to Grid No.l**....... . .................. . 

c, p c, 

NC(3] 

H H 

8 

NC K 

6.3 
1.2 

0.55 
15 
7 

6600 
20000 

4 .1 

G3 

volts 
amperes 

µµf 
µµf 
µµf 

µmhos 
ohms 

.* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, -22.5; plate ma., 75; gcid-No.2 ma., 2.4. 
** For plate and grid-No.2 volts, 150; grid-No.I volts, -22.5. 

Maximum Ratings: 

HORIZONT Al DEFLECTION AMPLIFIER 
For operation in a 525-line, /JO-frame system 

DC PLATE VOLTAGE. . ..•.•........ 
PEAK POSITIVE-PULSE PLATE VOLTAGE (.4b•olute Maximum)# ........... . 
PEAK NEGATIVE-PULSE PLATE VOLTAGE .... ,......... . .......... . 
DC GRm-No.2 (SCREEN-GRID) VOLTAGE •..•...•••.•.•••.•.............. 
DC GRrn-No.1 (CONTROL-Gil.ID) VOLTAGE .•..•••.•..•• , •••.•.•..••.•.... 
PEAK NEGATIVE-PULSE GRID-NO.l VOLTAGE ..•...••.......•.•........•• 
PEAK CA THODE CURRENT ........•....•.•.•••••••••••••.•.•. 
AVERAGE CA1'HODE CURRENT. . ............................... . 
GRID-N0.2 INPUT.. . .•.•.....•...•.••.••• , ••.•...•.••.. 
PLATE DISS!PAT!O:,;t. . • • . •...•.•••.•••.• , .••..••• , ••. , .•. , .•.. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..... , . , , ••••• , ••• , .•• , • , •••• 
Heater positive with to cathode ....•.•.•.•.•.• , •.•. , . , . , .•.. 

BULB TEMPER>\TURE (At point) .•.............•.•.....•.. , •••.. 

Maximum Circuit Values, 
Grid-No.I-Circuit Resistance: ....................................... . 

700 max volts 
6000~,nax volts 

-1375 max volts 
200 max volts 
-50 max volts 

-300 max volts 
440 max ma 
140 max ma 

3 ·max watts 
15 max watts 

200 max volts 
2oo•max volts 
220 ma.,; oc 

1.0 ·m.ax megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 1 O microseconds. 
□ Under no circumstances should this absolute value be exceeded. 
t An adequate bias resistor or other means iB required to protect the tube in the absence of excitation. 
• The de cornpnnent must not exeeed 100 volts. 

•oo~---------'-A:.:.V.;:ER:.:.A:.:.G;:.E::;_C;:.H:.:.A_R,.cA_C;:_T __ E:;..R __ lc..ST_l..;:C..cS _____ ~---~ 
TVPE 6DQ6-A 
Et=&.3 VOLT$ 

,._ _ _,._ _ _,>-----+---I GRID-N~ 2. VOLTS;: ISO --+---1 

100 200 300 400 500 
PLATE VOLTS 

200 



Technical Data========== 

BEAM POWER TUBE 
Miniature type used in the audio 

output stages of television and radio 
receivers. Outline 13, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 

6D55 

HEATER VOLTAGE (AC/DC).,, ••.••••.•.... , • . , ........• , , . , •...••.•.• 
HEATER CURRENT .... , , .•...•..• , .•• , . . . . . . . . . . , . . . ..•..•• , .••.• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ......................................... , ..... , 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...•••••.••••• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .............••••• 

Maximum Ratings: CLASS A1 AMPLIFIER 

PLATE VOLTAGE, ....•••••••......•••.••..•..•.....•........•.•••••.• 
GRID-No.2 (SCREEN-GRID) VOLTAGE ............. , .......• , .•.•••..••••• 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive bias value ......••.•• , •••.• 
PLATE DISSIPATION ...••••• , , .. , ...•........ , . . • . .•••. , ••••..•.•.•• 
GRID-No.2 INPUT .....•.••.........•...••..•..•..••••...• , ••••••....• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . , . , ........ , ..... , , , 
Heater positive with respect to cathode. . ..... , ........ . 

BULB TEMPERATURE (At hottest point) . . . . . . . . . . ............. . 

6.3 
0.8 

0.19 
9.5 
6.3 

250 max 
250 ,nax 

Oma:,; 
8 max 
2 max 

90 max 
90 ,nax 

250 max 

Typical Operation and Characteristics: 
Cathode-Bia, 

Operation 
Fixed-Bins 
Operation 

Plate Supply Voltage .......•.............• 
Grid-No.2 Supply Voltage ................• 
Grid-No.1 Voltage ......•.........••..•... 
Cathode-Bias Resistor ..... , .....•......... 
Peak AF Grid-No,l Voltage .............. . 
Zero-Signal Plate Current. , , . , ..... , ...... . 
Ma,dmum-Signal Plate Current ............ . 
Zero-Signal Grid-No.2 Current. . . . . . .. 
Maximum-Signal Grid-No.2 Current ....... . 
Plate Resistance (Approx.) ....... , ....... . 
Transconductance .............. , . , ....... . 
Load Resistance ......................•... 
Total Harmonic Distortion ... , .... , ....... , 
Maximum-Signal Power Output ......•..... 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

200 250 
200 200 

180 
7 5 

34.5 
32 5 
8.5 

9 
28000 

6000 
6000 

10 
2.8 

270 
9.2 

27 
25 

8 
9 

28000 
5800 
8000 

10 
3.6 

200 250 
200 200 

-7 5 -8.5 

7.5 
85 
86 

3 
9 

28000 
6000 
6000 

9 
3 

8.5 
29 
82 

3 
10 

28000 
5800 
8000 

10 
8.8 

volts 
ampere 

µµJ 
µµI 
µµf 

volts 
volts 
volts 
watts 
watts 

volts 
volts oc 

volts 
volt;; 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

For fixed-bias operation ..............••.•...........•....•........• 
For cathode-bias operation. . . . . . . . . . . . . . . . . . . ...................•• 

0 .1 max megohm 
1 . 0 max megohm 

AVERAGE CHARACTERISTICS 
100 

I .I TYPE 6D55 I I 
Ef.= &.3 VOLTS 

tc.1sO, 
I GRID,.N~ 2 VOLTS: 2~0 ->1----~ I I I . I 

-r ! I . -2 

~ ~ I I 

~ I I E -·· ! ·"~ u1t\O~N- \ 
: 

--i-r-1 I I ' _, 
' i. 

I 
: rl l....)---j· I ....::!. . I 

lq i-- --:+-T I 
: 

I -10 - Ic2 I 
:..-1--,..._ -r-r--.;_-4-££!•0 -12 

I - ._, . -•¥ -14 
: j ~ •I ◄...;. - -_j.,. ,,.- - • ·- - -

0 100 ... 200 2$0 300 uo 
PL..l,TE VOLT$ 
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6DT6 

RCA Receiving Tube Manual 

SHARP-CUTOFF PENTODE 
Miniature type used as FM de

tector in television receivers. Outline 
11, OUTLINES SECTION. Tube re
quires miniature seven-contact socket 
and may be mounted in any position. 

HEATER VOLTAGE (AC/ D<::: .......•••....••...•...• 
HEATER CURRENT . . . . . . . . . . . . . . . . . . ..... . 
DntF£T l'1TERELECTRODE CAPACITANCES (Approx.)* 

Grid No.l to Plate ............................................. . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Grid No.3 to Plate......... . .......................... . 
Grid No.I to Grid No.3 ........................................ . 
Grid No.3 to Cathode, Heater, Grid No.l, Grid No.2, and Internal Shield 

*External shield connected to cathode. 

Characteristics: CLASS A1 AMPLIFIER 
Plate Supply Voltage. . . . . . . . . . .................................... . 
Grid-No.3 (Suppressor-Grid) Supply Voltage .....................•..... 
Grid-No.2 (Screen-Grid) Supply Voltage ................•.......•..... 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . ........•.....•........ 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......• 
Transconductan~-e, Grid No.1 to Plate ............................ , .. .. 
Transconductance, Grid No.3 to Plate ................................ . 
Plate Current................... . .......................... . 
Grid-No.2 Current.. . . . . . . . . . . . . . . . . . . ..........................•.. 
Grid-No.! Voltage (Approx.) for plate current of 10 µa ..... , •.. , •....••.. 
Grid-No.3 Voltage (Approx.) for plate current of 10 µa ................ . 

Maximum Ratings: FM DETECTOR SERVICE 
PLATE VOLTAGE ......... , .•... ,., ..................... , .....•.. , •... 
Gam-No.3 Vor,TAGE ........................................•........ 
GRm-No.2 SUPPLY VOLTAGE. . ................•.•.....• 
GRJD-No.2 VOLTAGE ..... , ....... , ................. , ................ . 
Gum-No.l (CONTROL-Gr!ID) VOLTAGE, Positive bias value ............... . 
PLATE DISIIIPATION . . . .. , ................. , ... , .... . 
Gu11>-No.2 l'1PUT: 

For grid-No.2 voltages up to 150 volts ............. , . , .•.•.•.•...... 
For grid-No.2 voltages between 150 and 300 volts ...•.•......... , .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to e.athode ..........................•.. 
Heater positive with respect to cathode .... , ...................... .. 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation. . . . . ..............•...•.....•...•...•.•.. 
For cathode-bias operation. . . . ..........•..• , , , , •...••• , , •..• 

• The de component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 

TYPE 60T6 
EpA.3 VOLTS 

·=====s;;; 

6.3 volts 
0.3 ampere 

0.02 µµf 
5.8 ,,,..r 
1.4 µµf 
0.1 µµf 
6.1 µµf 

150 volts 
0 volts 

100 volts 
560 ohms 

0.15 megohm 
800 ,.mhos 
515 µmhos 
1.1 ma 
2.1 ma 

-4.5 volts 
-3.5 volts 

300 max vol ts 
25 ttta:c volts 

300 max volts 
See curve page 69 
0 max volts 

1 5 max watts 

l max watt 
See curve page 69 

200 max 
2oo•max 

volts 
volts 

0. 25 max megohm 
0. 5 max megohm 

I -~ GRID wfft 3 VOL TS • 0 

., 
w 

"' ~ 
" <( 

::; 

12 

... 8 
i 

0 

/ •'!:-

I / 
/ •' 

// ,,,, 
,,,,,,,,,,.,,. 

/1 //~ ~ \i0\..1'1 G, I ,.~, , 

I~ 
_,fo· ! _, i 
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-r J 
100 200 300 400 
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Technical Data----====-----------
AVERAGE CHARACTERISTICS 

I'--- TYPE 6DT6 
•·· 

£,tr•G.3 \/Qt.TS - I ~ ' GRID·Ng 3 VOLTS: 0 

~ ~ 
GRIO ... N!!:2 VOLTS= 'lo 

I 

.. 
u 

"' 

0 

,, r---' ! --..J. I!_! 

' -
' -
-

........ r----- I r--- I .. - I f ~lf.f.e.. .. N11 
VOJ.T! ' 

I 

♦3 ~~ --- ~C1:o 

~ 

re, ---Ic2 

100 

-
•c.i.-+2 - i ·- ·--, 
·- ·- •!-

-2 

£c •-3 

200 300 400 
Pl.ATE VOi.TS 

HIGH-MU TWIN TRIODE 

Miniature type used in a wide 
variety of applications in radio and 
television receivers. Especially useful 
in push-pull rf amplifiers or as fre-

I 

I 

I 
92CM-8828T 

6DT8 

quency converter in FM tuners. Outline 12, OUTLINES SECTION. Tube re
quires miniature nine-contact socket and may be mounted in any position. Heater 
volts ( ac/dc), 6.3; amperes, 0.3. Except for heater rating, interelectrode capacitances, 
and basing arrangement, this type is identical with miniature type 12A T7. 

DIRECT INTE!lELECTRODE CAPAC!TANCF.-S (Approx., Each Unit Except as Noted): 
Grid to Plate. , . , , . , ............ , . . . . . . . . . . . . . ................. . 
Grid to Cathode, Heater, and Internal Shield .......................•• 
Plate to Cathode, Heater, and Internal Shield .......... , , , .. , .. , .... . 
Heater to Cathode. , .............................................• 
Cathode to Grid, Heater, and Internal Shield (Unit No.2) ...... . 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ... , ... , .. . 

• With shield connected to cathode of unit under test. 
t With shield connected to grid of unit under test. 

G:, 4 TA ELECTRON-RAY TUBE 

P 
2 

--- ---
0 11 

Glass type used to indicate visu-
Rc ally by means of a fluorescent target 

the effects of a change in a controlling 
, 6 voltage. It is used as a convenient 

H H means of indicating accurate radio-

1.6* 
2.7* 
1.6* 
2.8• 
5 3t 
2 8t 

6E5 

receiver tuning. Outline 34, OUTLINES SECTION. Tube requires six-contact 
sock!!t. Heater volts (ac/dc), 6.3; amperes, 0.3. For additional considerations, refer 
to Tuning Indication with Electron-Ray Tubes in ELECTRON TUBE APPLI
CATIONS SECTION. 

Maximum Ratings: TUNING INDICATOR 

PLATE-SUPPLY VOLTAGE., ••••• ,.,.,., ••• , .. ,.. . , , , ..•. , •.•..••.•.•. , 
TARGET VOLTAGE •••••.••... , ..•••••••••••••••• ,, .•••...•• , •••.....• 

Typical Operation, 
Plate and Target Supply .......... , ..•....•.....•.....•.. 
Series Triode-Plate Resiator, ............................ . 
Target Current•t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Triode-Plate Current* ................... . 

200 
1 
3 

0.19 

260 max 

{ 
250 1/!ll:X: 
125 ,,,;,. 

250 
l 
4 

0.24 

volts 
volts 
volts 

volts 
megohm 

ma 
ma 



RCA Receiving T11be J[mwal 
Triode-Grid Voltage (Approx~): 

For shadow angle of o• ............................... . -6.6 
0 For shadow angle of 90° ..........••••...••.•...•.....• 

* For zero triode-grid voltage. t Subject to wide variations. 

6E6 

TWIN POWER TRIODE 
Glass type used as class At amplifier in 

either push-pull or parallel circuits. Outline 43, 
OUTLINES SECTION. Heater volts (ac/de), 
6.3; amperes, 0.6. Witb plate volts of 250 and 
grid volts of -27.5, characteristics for each unit 
are: plate ma., 18; plate resistance, 3500 ohms; 
transcondu<'.tance; 1700 µmhos; amplification 
factor, 6. With plate-to-plate load resistance 

-8.0 
0 

K 

volts 
volts 

of 14000 <>hms, output for two luhes is 1.6 watts. This is a DISCONTINUED type listed for ref
t-rencP only~ 

6E7 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receiversemployinga vc. Outline 45, OUT LINES 
SECTION. Except for interelectrode capaci
tances, this type is identical electrically with 
type 6U7-G. Heater volts lac/de), 6.3; amperes, 
0.3. Thi.s is a DISCONTINllr:D type listed 
for reference only. 

G3 

G2~
3 

:GI 
5

ES 

PC§; --- 6 K 

I 7 
H H 

POWER PENTODE ~GI 

Miniature type u:-sed in the audio H c2 

6EH5 output stage of radio and television . 
receivers and in phonographs. This 7 

type has unusually high power sensi- G P 

tivity and is capable of providing rel- c3 

atively high power output at low plate and screen-grid voltages with a low af grid
No.1 driving voltage. Outline 13, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 

HEATER V Ol,TAGE (AC/DC) ••••••••••••• , • , •.•...•.•••• , ••• , , • , ••• , • , •• 
HEATE!< CU!<ll.ENT. . . . . . • . . • • • • . . . . . • . . . . . . . . . . . . • . • . • • • •••••••••••• 
DmEC1' INTEl!ELECTltODE CAPACITANCES (Approx.): 

Grid No.1 to Plate .....................................•.••...•••• 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.a .•• , •...••••• 
Plate to Cathode, Heater, Grid No.2, and Grid No.8 ...........••••••• 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE ...•..• , •• ,, ....................................... ,, 
GHm-No.2 (SCl!.EEN-(ll!!D) VOLTAGE .................................. .. 
Gmo-No.1 (coNTttOl.·Gl<IU) VOLTAGE, Positive hias value .......••• ,,., •• , 
J'LATli1 DISSIPATION .••.••••••..••• , ..••• ,,.,,., .................... .. 
G,uo-Xo.2 INPUT ................................................... .. 
]'EAK HEA1'Ett.-CATHODE VOLTAGE: 

HPater negative with rcsper.t to cathode ..•.••....•••••.••.•••••••••• 
Heat('r positive with respect to cathode ...••......•.•...•••••••••••• 

Burn TEMPEIUTURE (At hottest point) ................................ . 

Typical Operation and Characteristics: 
Plate Suppl; Voltage ............................................... . 
Grid-No.2 Supply Voltage ......................................... .. 
Cat.hodH-Bias Rnsist.or, , , ... , ............••...•..••.•......••.•••.•••• 
l'eak AE' Grid-No.1 Voltage ...............•.•••..•••.........•••••• ,. 
Zero-Signal Pla1e Current. . ..........•.........•.......•....•.•.••• 
lvlaximurn-Signal Plate Current ........................................ . 
Zero-Signal Gtid-N o.2 Current. . . . . ...•..•.• , •...............•.•••••• 
;\,faximum..Signal Grid-No.2 Current .....•••.........................•• 
Plate Resistance (Approx.) ............•.••............•.....•....•..• 
Transronductance .......... , ........••••••••....•... ~ .•..• , •• , •.•••• 
Load Resistance . . . . . .... , ........................................ . 
Total Harmonic Distortion., ......•...•...•.•.•. , •••••••••• ~ •••••• ,.. 
Maximum-Signal Power Output ...................................... . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fix{'<i-l)ias operation, , ............................................. . 
For eathnde-hias operation, ...... , ........ ~, •• ,. ................... .. 

•The-de eomponent must not c-xceed 100 volts. 
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BEAM POWER TUBE 
Miniature type used as vertical 

deflection amplifier in television re- 6EM5 
8 0itJ" ceivers utilizing picture tubes having 

1 diagonal deflection angles of 110 de-
G2 grees. Outline 18, OUTLINES SEC-

TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. 

HEATEH \:oLTA<:E (AC/DC)., ....................................... ,.. 6.3 
HEATEH CUHl<ENT .........................• , , , , , , , • , , , • , , • , , , , , , • , , • 0. 8 
DIHECT INTEH.El,ECTHODE CAPACITANCES: 

Grid No.1 to Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U. 7 max 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 10 
Plate to Cathode, Heat.er, Grid No.2, and Grid No.3.. . . . . . . . . . . . . . 5.1 

TltAN~CONl>lH'TANCE*. . ........................ , . . 5100 
Mu-FACTO!<, G1·id No.2 to Grid No.I*. . . . . . . . . . . . . 8.7 
* For plate and grid-No.2 volts, 250; grid-No.l volts, -18; plate ma., 35; grid-No.2 ma., 3. 

0 so 100 

AVERAGE CHARACTERISTICS 
WITH Ec1 AS VARIABLE 
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RCA Receit-ing Tube Man11al 

VERTICAL DEFLECTION AMPLIFIER 
Maximum Ratings: For operation in a 525-line, :JO-frame sy..--lem 
DC PLATE VOLTAGE .•••••• , ••..•• , •• ,,, •• , ••... ,,.,, .• , •••••••.•• , • 
PEAK POSITIVE·PUIAlE PLATE VOLTAGEt (A.bsolule 1\faximu,n) . .....••••••. 
GRm-No.2 (SCREEN·GRID) VOI,TAGE, . . . ...•...•.....•...•••.•••••••••• 
PEAK NEGATIVE-PULSE GRrn-No.l (CONT!tOL-GRID) VOLTAGE .••.••••••••• 
PEAK CATHODE CURRENT .......•.•••.•.•••.•••••••••.•••••••••••••••• 
AVERAGE CATHODE CURREST ..• , ••• ,, •.•••••• , ........ , .... ,., ...... . 
PLATE Il!SS[PATIOS. , ••..•.. , , . , •• , ••••.••••.•••• , •••••••••• , , , , • • ••• 
Gmn-No.2 l!'1PUT ............................. , ..................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater nega,tive with respect to cathode ....•.• , .•.•• ,.,., ....... , .•• 
Heater positive with respect 10 cathode ... , ...•. ,,, •••• , .••.••.••..• 

Bt:LB TEMPERATURE (At hottest point) ........•...•..•.••..•.•••.•..... 
Maximum Circuit Values: 

315 ma:t volts 
22oo•max volts 

285 max volts 
-2fi0 max volts 
210 m<tx ma 

60 max ma 
10 max watts 

1.5 max watts 

200 max volts 
2oo•max volts 
250 max •c 

Grid-No.I-Circuit Resistance .....•..•.. , .............. ,.. . . . . . . . . . 2 .2 max megohm 
t The duration of the voltage puloo must not exceed 15 per cent of one wrtieal scanning cycle. In a 
525-line, 30-fra.me system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.. 
• Under no circumstances should this ahsolute value be exceeded. 
• The de component must not exce(c(f 100 volts. 
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Metal type 6F5 and glass octal 
3 

HIGH-MU TRIODE NC~" NC 

type 6F5-GT used in resistance-
coupled amplifier circuits. Outlines 4 H 

7 
H 

and 21, respectively, OUTLINES e 
SECTION. Tubes require octal socket Nn~E-GT K 

and may be mounted in any position. Type 6F5-GT may be supplied with pin 
No.1 omitted. For typical operation as a resistance-coupled amplifier, re"er to 
Chart 13, RESISTANCE-COUPLED AMPLIFIER SECTION. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Typical operation as class A, amplifier: plate volts, 250 
(300 max); grid volts, -2; amplification factor, 100; plate resistance, 66000 ohms: 
transconductance, 1500,umhos; plate ma., 0.9. Type 6F5-GT is a D ISCO~TINUED 
type listed for reference only. 

6F6 
6F6-G 
6F6-GT 

POWER PENTODE 

Metal type 6F6 and glass octal 
types 6F6-G and 6F6-GT used in the 
audio output stage of ac receivers. 
Tubes are capable of large power out
put with relatively small input voltage. 

~06 



Technical Data========--

Outlines 6, 42 and 26, respectively, OUTLINES SECTION. Type 6F6-GT may 
be supplied with pin N o.1 omitted. Tubes require octal socket and may be mounted 
in any position. It is especially important that these tubes, like other power
handling tubes, be adequately ventilated. Types 6F6-G and 6F6-GT are used 
principally for renewal purposes. 

HEATl'lR VOJ,TAGE (AC/DC) •••••.•••••••.•••••••••••••••••••••••••••••• 
HEATEII CURIIENT ....•••••.•••••• , • , ••••• , .••• , , •• , , , ••• , , • , • , , , , , , • 

Maximum Ratings: 
SINGLE-TUBE CLASS A, AMPLIFIER 

PLATE VOLTAGE.' ..... ' •... '' •••••••••.• ' •..••••••••••••.•.•••••••• 
GRID No.2 (SCREEN-GRID) VOLTAGE ..•.•....•.....•.....•... 
PLATE DISSIPATION .•.............••.•..••••.••••.••• , , , • , • , , • •• ,,,, 
GR!D-N0.2 INPUT •..••••..•••••••••••..••.••..•....••••..••••••••.• , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..............•....•..•.• , .•. 
Heater positive with respeet to cathode ..•.•.••. , , .... , , ..• , , ...... . 

6.3 
0,7 

375 max 
285 max 

11 max 
8 75 uwx 

90 max 
90 rnax 

Typical Operation: Fi:ud Bias Cathode Biaa 
Plate Supply Voltage , ..... 250 285 250 
Grid-N o.2 Supply Voltage ........ 250 285 250 
Grid-No.1 (Control-Grid\ Voltage. -16.5 -20 
Cathode-Bias Resistor ..........• 410 
Peak AF Grid-)fo.1 Voltage ...•.. 16.5 20 16.5 
Zero-Signal Plate Current ........ 34 38 3-1 
Maximum-Signal Plate Current .... 36 40 35 
Zero-Signal Grid-No.2 Current .... 6.5 7 6.5 
Maximum-Signal Grid-N o.2 ...•.• 

Current ..................... 10.5 13 9. 7 
Plate Resistance (Approx.) ..•.... 80000 78000 
Tra.nsconductanee .......... , . , .. 2500 2550 
Load Resistance ................. 7000 7000 7000 
Total Harmonie Distortion ....... 8 9 8.5 
Maximum-Signal Power Output ... 3.2 4.8 3.1 

Maximum Ratings, 
PUSH-PULL CLASS A, AMPLIFIER 

(Same as for single-tube doss A, amplifier) 

Typical Operation (Values are for two tnbes): 
Plate Supply Voltage .....................••....•.....••• 
Grid•No.2 Supply Voltage ...................••••.••••..•• 
Grid-No.l (Control-Grid) Voltage ...........•.•••••••.•••• 
Cathode-Bias Resistor .......................•.•...•••••. 
Peak AF Grid-No.1-to-Grid-No.l Voltage ••.............•.• 
Zero-Signal Plate Current ....................•......•..•. 
Maximum-Signal Plate Current ................•..•.•••••• 
Zero-Signal Grid-N o.2 Current ...............•.........•.. 
Maximum-Signal Grid-N o.2 Current ....................•.• 
Effective Load Resistance (Plate-to-plate) .•••.••......•... 
Total Harmonic Distortion ............................••• 
Maximum-Signal Power Output ..............•......•••••• 

Fixed Riaa 
315 
285 
-24 

48 
62 
80 
12 

19.5 
10000 

4 
11 

MEDIUM-MU TRIODE
REMOTE-CUTOFF PENTODE 
Glass type adaptable to circuit design in 

285 
285 

440 
20 
:is 
!HS 
7 

12 

7000 
9 

4.5 

Cat/toil, Bias 
315 
285 

320 
58 
62 
73 
12 
18 

10000 
8 

10.5 

volts 
ampere 

volts 
volts 

watts 
watts 

volts 
volts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 

ma 
ohms 

µmhos 
ohms 

per cent 
watts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

several ways. Outline 40, OUTLINES SEC- 6f7 
TION. Heater volts (ae/de), 6.3; amperes, 0.3. 
'l'ypical operation as class A, amplifier: pentode 
unit-plate volts, 250 ma.I.'; grid-No.2 volts, 100; 
grid-No.1 volts, -3; plate resistance, 0.85 meg-
ohm; transconductance, 1100 µmhos; plate ma., 
6.5; grid-No.2 ma., 1.5; triode unit-plate voltst 

100 ma:r; grid volts, -3; amplification factor. 8; plate resistance, 0.016 megohm; transconductance, 500 
µmhos; plate ma., 3.5. This type is used principally for renewal purposes. 
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6F8-G 

6G6-G 

6H6 
6H6-GT 

RCA Receiving Tube Manual 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as voltage amplifier 

or phase inverter in radio equipment. Outline 39, 
OUTLINES SECTION. Tube requires octal 
socket. Except for the heater rating of 6.3 volt.s 
(ac/dc) and 0.6 ampere and interelectrode ca
pacitances, each triode unit is identical elec
trically with type tiJ5. l<'or typical operation as a 
resistance-coupled amplifier, refer to Chart 10, 
RESISTANCE-COUPLED AMPLIFIER 
SECTION. Type 6F8-G is used principally for 
renewal purposes. 

POWER PENTODE 
Glass octal type used in output stage of 

radio receivers where moderate power output is 
required. Outline 3G, OUTLINES SECTION. 
Tube requires octal socket. Except for inter
electrode capacitances and a plate resistance of 
175000 ohms, this is electrically identical 
with type 6AKB. volts (ac/dc), 6,3; 
amperes, 0.15. Type 6G6-G is used principally 
for renewal purposes. 

TWIN DIODE 
Metal type 6H6 and glass octal 

type 6H6-GT used as detectors, low
voltage rectifiers, and ave tubes. Ex
cept for the common heater, the two 
diode units are independent of each 

H 

other. For diode detector considerations. refer to ELECTRON TUBE APPLICA
TIONS SECTION. Type 6H6-GT is a· DISCONTINUED type listed for refer
ence only. 

HEATER VOI,TAGE (AO/DC) ......... , ... ,,., ........ , •• , ......... • ........ . 
HEATER CUIIRlilNT ..... ,.,.,., ..... ,,., ••.•.•••.•• , • , , •••••••••• , ...... , • 

6.3 volt. 
0.3 ampere 

Maximum Ratings, RECTIFIER OR DOUBLER 
PEAK INVERSE PLATE VOLTAGE. • • • • • • • • • • . • • • . • '.' .••••••••••••••••••••• 420 max volts 
PEAK PLATlil CURRENT (Per Plate) . . . . . . . . . . . . ' ....................... ' . 48 max ma 
DC OUTPUT CURRENT (Per Plate) ..•............. , ...... , . , , ...........• 8 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode., ............... , ......... , . , . 330 max volts 
Heater positive with respect to cathode ................. . 830 max volts 

Typical Operation As Half-Wave Rectifier* 
AC Plate Voltage (Per Plate, rms).,....................... 117 150 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)•. . . . J 5 40 ohms 
DC Output Current (Per Plate) .....•. , ........... , . , . . . . . 8 8 ma 

Typical Operation As Voltage Doubler Half-Wa•• Full-Wave 
AC Plate Voltage (Per Plate, rms) •.............. , ......... 117 117 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate) 0 

• • • 80 15 ohms 
DC Output Current.. . . . . . . . . . . . . . . . . . . . .. , , . . . , , . . . 8 8 ma 

* In half-wave service, the two units may be used separately or in parallel. 
• When a filter-input capacitor larger than 40 µf ia used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 

INSTALLATION AND APPLICATION 
Types 6H6 and 6H6-GT require an octal socket and may be mounted in any 

position. Type 6H6--GT may be supplied with pin No.1 omitted. Outlines 1 and 22 
respectively, OUTLINES SECTION. 

For detection, the diodes may be utilized in a full-wave circuit or in a half
wave circuit. In the latter case, one plate only, or the two plates in parallel, may be 
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Technical Data =====...._==== 
employed. For the same signal voltage, the use of the half-wave arrangement will 
provide approximately twice the rectified voltage as compared with the full-wave 
arrangement. 

For automatic volume control, the 6H6 and 6H6-GT may be used in circuits 
similar to those employed for any of the twin-diode types of tubes. The only differ
ence is that the 6H6 and 6H6-GT are more adaptable because each diode has its 
own separate cathode. 

P~G MEDIUM-MU TRIODE 
3 

Metal type 6J5 and glass octal 
1 type 6J5-GT used as detectors, ampli-

H 
8 

H fiers, or oscillators in radio equipment. 
s 6Js K These types feature high transconduct-

ec.GJS-GT ance together with comparatively 

6J5 
6J5-GT 

· high amplication factor. Outlines 3 and 24, respectively, OUTLINES SECTION. 
Tubes require octal socket and may be mounted in any position. For typical 
operation as resistance-coupled amplifiers, refer to Chart 10, RESISTANCE
COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC) .. ,, ............................. , ........ ,..... 6.3 
HEATER CURRENT ....................................................... 0.3 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6J5* 6.T5-GT** 

GridtoPlate ......................................... 3.4 3.8 
Grid to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 4 4. 2 
Plate to Cathode and Heater.......................... 3.6 5.0 

* Shell connected to cathode. ** Base sleeve and external shield connected to cathode. 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE .............................. , ...................... , .. . 
GRID VOLTAGE, Positive Bias Value ...................................... . 
PLATE DISSIPATION ....... , .... , ... , ................. , .... , , ......•.. , , , . 
CATHODE CURRENT ................ , ......•.•......•...............•..... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............................•... 
Heater positive with respect to cathode ...............................•. 

Character;stics: 
Plate Voltage ............................................... . 
Grid Voltage ................................................ . 
Amplification Factor .............................•.....•••... , 
Plate Resistance . ... , ...................................... , . 
Transconductance . ........................................ , .. 

90 
0 

20 
6700 
3000 

300 max 
0 max 

2.5 max 
20 max 

90 max 
90 max 

250 
-3 
20 

7700 
2600 

AVERAGE PLATE CHARACTERISTICS 
1•~-,---~--,--y-,'--'-'-'C::,.....:....::c......---,--,---,---,---.---.--r-, 

.. ... 
~ 
:, 
4 

TYPE 6J5 
E f::6.l VOLTS 

~a~-~-~-~------:i 
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µ.µ.f 
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watts 
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Grid Voltage (Approx..) for plate current of 10 µa., ............ ,.. -7 
Plate Current .. ,., .. , ......... , .... , .. , ................. , .. ,. 10 

Maximum Circuit Value: 

-18 
9 

volts 
ma 

Grid-Circuit Resistance ..•• , ... , ... , ............ ,, .......... ,., ....... ,.. 1,0 ma,: megohm 

MEDIUM-MU TWIN TRIODE 
Miniature type used as combined 6J6 rf power amplifier and oscillator or as 

twin af amplifier. With push-pull ar
rangement of the grids and the plates 
in parallel, it is also used as a mixer at 

frequencies as high as 600 megacycles per second. Outline 11, OUTLINES SEC
TION. Tube requires miniature seven-contact socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/DC) ... ,,., ......... ,.,.,.,, .. , ............. ,.,,.,., 
HEATER CURRENT., ...... , , . . . . . . . . . . . ............ , .. , .........• 
DIRECT lNTERELECTRODE CAPACITA>;CES (Each unit, Approx.}: 

Grid to Plate. . . . . . . . . . . . . . . . .............•..• , ...• 
Grid to Cathode and Heater. . . .......... , , , • , .• , , •• , , • , .. 
Plate to Cathode and Heater. . . . . . . ................ , .•...•.... 

Maximum Ratings: 
PLATE VOl.TAGE .. 
PLATE DISSIPATION (Per Unit), , .... , . 
PEAK HEATER-CATHODE VOLTAGE: 

CLASS A, AMPLIFIER 

Heater negative with respect to cathode. . ...•... , , . , • , .••••• , .. , , 
Heater positive with respect to cathode .........•• , ............ , •.• 

Characteristics (l'Jaek Unit): 

Plate Voltage ......................•.....•...••...••.••...••.•..•..• 
Cathode-Bias Resistor ..................................... , ......... . 
Amplification Faetor .•...•.•..•.....•...............•• , ••.•••.•••••.• 
Plate Resistance .............•.. , ... , ...•.......•..•.••• , , ••. , ••.•. 
Transcon<luctance ........... , ... , . . . . . . . . . . . . . . . . . . . . ••.•..••...... 
Plate Current .•................ , ...•.................•..•.•••• , ....• 

Maximum Circuit Values (For 'rttaJ.·inwm rnfrd !'ondiUons): 

Grid-Circuit Resistanee: 

6.3 volts 
0.45 ampere 

1.6 ,..,,! 
2.2 tl,JLf 

0.4 µµf 

300 ,rwx volts 
1.5rnax watts 

100 max volts 
100 max volts 

100 volts 
50t ohms 
38 

7100 ohms 
5300 µ.mhos 
8.5 ma 

For fixed-bias operation ............ . Not recommended 
For cathode-bias operation ...... . 0.5 max 

t Value is for both units operating at the specified conditions. 

RF POWER AMPLIFIER AND OSCILLATOR-Closs C Telegraphy 
Val1,es are for both t1nilst unless otherwise specifi.ed~ 

Maximum Ratings: 
DC PLATE VO!,TAGE ......... , ................... , .....•............. 
DC GRID VOLTAGE ....................................•.•.......... 
DC PLATE CURRENT (Per Unit) ................•..................... 
DC GRID CURRENT (Per Unit). . . . . .............••...............•... 
DC PLATE INPUT (Per Unit) .•.................... , ....•.......•••••• 
PLATE DISSIPATION (Per Unit) ........................•.....•.•..••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......• , , , , ........... , .... .. 
Heater positive with respect to cathode ..•••.•...•...•••.. , •.. , .•• , • 

Typical Operation:+ 

800 max 
-40 max 

15 rrta:>: 
8 max 

4.5 max 
l.i>max 

100 max 
100 max 

megohm 

volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

DC Plate Voltage .. , •...... , , .••• , •.••. , ..•• , ••...•.••..•• , • . . . • • • . • 150 volts 
DC Grid Voltage• ................. , .............. , .. , ...... ,........ -10 volts 
DC Plate Current .• ,................................................ 80 ma 
DC Grid Current (Approx.). , • , , •.. , . . . . . . . . . . . . . • . . . . . . . . . . • . • • . . . . 16 ma 
Driving Power (Approx.) .. , ...•. , ...•......... ,,.,................... 0. 85 watt 
Power Output (Approx.) .••.••........................•....•..•. , . , . • 3. Ii watts 
t At moderate frequencies in push-pull.Key-down conditions without modulation. At 250 Me, approxi
mately 1.0 watt can be obtained when the 6J6 is used as a push-pull oscillator with a plate voltage of 
150 volts, with maximum rated plate dissipation, and with a grid resistor of 2000 ohms common to 
both units. 
•obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 



Tech11ical Data=========-
AVtRAGE PL.ATE CHARACTERISTICS 

ao~~-..--,---,---,--,----','"-0""--'t~A:;:C!,!H_U,cN::;lr'-T-,----,--,-,-,----, 
TYPC 6J6 
~T &.l VOLTS 

SHARP-CUTOFF PENTODE 

Metal type 6J7 and glass octal 
types 6J7-G and 6J7-GT are used as 
biased detectors or high gain audio 
amplifiers in radio receivers. Outlines 

sc 6J7·GT 4,39,and 23, respectively.OUTLINES 

600 
92C.M ... 6403TI 

6J7 
6J7-G 

6J7-GT 
SECTION. Type 6J7-GT is used principally for renewal purposes. Type 6J7-G is a 
DISCONTINUED type listed for reference only. All types require octal socket and 
may be mounted in any position. For typical operation as resistance-coupled ampli
fiers, refer to Charts 9 and 11, RESISTANCE-COUPLED AMPLIFIER SEC
TION. 

HEATER VOI,TAGE (AC/DC) ... , ....... , , ... , ...... , , .. , .... , ......•.... 
HEATER CURRENT, , 

Maximum Ratings: CLASS A, AMPLIFIER {Pentode Connection) 
PLATE VOLTAGE'' ..........• '. ' ' ...• ' .•.......... ' ..... ' ... ' ' ..... ' 
Gmo-No.2 (SCREEN-GRID) VOLTAGE ................................. ,. 
Gmo-No.2 SUPPLY Vot.TAGE ..........• , ............................. . 
Gmo-No.1 (CONTROl,-GRID) VOLTAGE, Positive Bias Value ............... . 
PLATE DISSIPATION ..........•.............. , .... , .............•.... 
GR!D--:s!0.2 INPUT: 

For grid-No.2 voltages up to 150 volts .... ,,.,,. , ................. . 
For grid-N o.2 voltages between 150 and 300 volts ................... . 

HEATER-CATHODE VOI,TAGE: 
negative with respect to cathode ............................ . 
positive with respect to cathode ..••.......•........ 

Charoderistics, 

6,3 
0,3 

volts 
ampere 

300 maz volt.s 
See curve page 69 

300 max volts 
0 ma:,; volts 

0, 76 max watt 

0. 10 max watt 
See curve page 69 

90 max volts 
90 max volts 

Plate Voltage ....................• , •..••..•.•...••.••.• 100 250 volts 
Grid N o.3 (Suppressor-Grid). . . . . . . . . . . . ................ . 
Grid-No.2 Voltage ................ , .................... . 
Grid-No.l Voltage ............... , ...................... . 
Plate Resistance ....................................... . 
Transconductance .....................................•• 
Grid-No.1 Voltage (Approx.) for cathode-current cutoff ..... . 
Plate Current .......................................... . 
Grid-No.2 Current ....... , ...... , ............. , ........ . 

Conne<-ted to cathode at socket 
100 100 volt, 
-3 -3 volts 

1.0 * megohm 
1185 1225 µmhos 

-7 -7 volts 
2 2 ma 

0.5 0.5 ma 

Maxmimum Circuit Value, 
Grid•No.l•Circuit Resistance .................................. , ..... . 1. 0 max megohm 

Maximum Ratings, CLASS A, AMPLIFIER (Triode Conneetion)0 

PLATE VOLTAGE ... ,,,, .. ,,,, ............ , ... , .••....••.. , •.•...••..• 
Gam-No.1 VOLTAGE, Positive Bias Value ....•............. , . , •......... 
PLATE AND GR!D-N0.2 DISSIPATION (TOTAL) , , , .... , ... , . , , , . . . . •. , .• , 

211 

250 max 
Oma:,; 

1. 75 max 

volts 
volts 

watts 
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Cho ra cteristics: 
Plate Voltage, ............ , .......................... , .. 
Grid-No.1 Voltage..................................... . 
Amplification Factor .................................... . 
Plate Resistance ..•.• , , .. , ••••..••......•.....•.. , ..••. , 
Transeonduetance .•••.••..••... ~ ................ ~ •.. , • ~ . 
Plate Current ......................................... ,. 

Maximum Circuit Value, 

180 
-5.3 

20 
11000 

1800 
6.3 

Grid-No.I-Circuit Resistance •••••••••••.••.•.....•....•.••..••••..••• 
Greater than 1.0 megohm. 

• Grids No.2 a,ld No.3 connected to plate. 

TRIODE-HEPTODE CONVERTER 
Glass octal type used a• a combined triode 

oscillator and heptode mixer in radio receivers. 
Outline 39, OUTLINES SECTION. Tube re• 6J8-G quires octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation -Heptode unit: 
plate volts, 250 (300 max); grids-No.2-and-N o.4 
volts, 100 max; grid-No.1 volts, -3; plate re
sistance, 1.5 megohms; conversion transconduc-

250 
-8 
20 

10500 
1900 
6.5 

volts 
volts 

ohms 
Jtmhos 

ma 

1. 0 max megohm 

tance, 290 µmhos; plate ma., 1.4; grids-No.2-and-Ko.4 ma., 2.8. Triode unit: plate volts, 250 max 
, applied through 20000-ohm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.0. This is a 
DISCONTINUED type liswd for reference only. 

6K5-GT 

HIGH-MU TRIODE 
Gia"" octal type used as voltage amplifier 

in radio equipment. Outline 23, OUTLINES 
SF.CTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
as class A, amplifier: plate volts, 250 max; grid 
volts, -3; amplification factor, 70; plate resis
tance, 50000 ohms; transconductance, 1400 
µmhos; plate ma., 1.1. This is a DISCONTIN
UED type listed for reference only. 

P~•-•:CG 

2 7 
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6K6-GT 
POWER PENTODE ~G

2 
5 

Gi 

Glass octal type used in output P 

stage of radio receivers and, triode-
7 

connected, as a vertical deflection am- H H 

plifier in television receivers. It is capa- e 
ble of delivering moderate power out- "c ~3 

put with relatively small input voltage. Tube may be used singly or in push-pull. 
This type may be supplied with pin No.l omitted. Tube requires octal socket and 
may be mounted in any position. Outline 22, OUTLINES SECTION. It is espe
cially important that this tube, like other power-handling tubes, be adequately 
ventilated. 

HEATER VOLTAGE (AC/DC), •• , • , , , , ................. , , . , ... , ......... . 
HEATER CURRE'1T .•• , • • • • • • •••••••.•••••••••••••..••••••••••••• , , , • 
DJKF«CT lNTERELECTRODlll CAPACITANCES (Approx.): 

Grid No.1 to Plate ...... · ......•............................•.... 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....•........ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ................• 

Maximum Ratings, CLASS A, AMPLIFIER 
PLATE VOLTAGE .................................................... . 
GRID•N0.2 (SCREE'1-GRID) VOLTAGE, ••• ,.,, •• , •••••• , •••••••••• ,, ••.••. 
PLATE DIS!<!PATION.,, ................ , ••• , ......................... , 
Gnm-No.2 I'1PUT ••••••••••.••••••..•••••••••••••••••••••••••••••••• 
Gam-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ...•.•...•...... 
PEAK HEATER-CATHODE VOLTAGE! 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ...••.•........••...•....•... 

* The de component must not exceed 100 volts. 

Typical Operation, 
Plate Voltage............................... 100 250 
Grid-No.2 Voltage........................... 100 250 
Grid-No.l Voltage •.....•..•.•... , . . • . . . . • . . -1 -18 
Peak AF Grid-No.1 Voltage.................. 1 18 
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6.3 
0.4 

0.5 
5.5 
6.0 

315 max 
285 max 
8. 5 max 
2.8 max 

Omax 

200 max 
200* max 

315 
250 
-21 

21 

volts 
ampere 

volts 
volts 

watts 
watts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 



Technical Data 
Zero-Signal Plate Current ....••.•..•....•.... 
Maximum-Signal Plate Current ......••. , •..•. 
Zero-Signal Grid-No.2 Current .............••. 
Maximum-Signal Grid-No.2 Current ...••.•.••• 
Plate Resistance (Approx.) ..•..••..•.••...... 
Transconductance ..••.....•. , ... , ....... , .. . 
Load Resistance. . . . . . . . . . . • • . . . . . . .....•... 
Total Harmonic Distortion, ••.••...•......•.. 
Maximum-Signal Power Output •.•...•.••..... 

9 
9.5 
1. 6 

3 
104000 

1500 
12000 

11 
0.35 

Typical Push-Pull Operation (Values arc for /,co tubes): 
Plate Supply V,;iltage .•...•...•...................•.•...• 
Grid-No.2 Supply Voltage .........•.....•••.............. 
Grid-No.1 Voltage •.••.................................. 
Cathode-Bias Resistor .... , .. , .......................... . 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ..••••........... 
Zero-Signal Plate Current. . . .... , ...................... . 
Maximum-Signal Plate Current. ......................... . 
Zero-Signal Grid-N o.2 Current. . . . . . . . , .............•••.. 
Maximum-Signal Grid-No.2 Current, ............••••...... 
Effective Load Resistance (Plate-to-plate) .....•...... , ..... 
'fotal Harmonie Distortion ... , .....•..•............•..... 
Maximum-Sii,:nal Power Output. ...•.....•.•••.•..•....... 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

32 
33 

5.5 
10 

90000 
2300 
7600 

11 
8.4 

Fixed 
Bia,, 
285 
285 

-25.5 

51 
55 
72 

9 
17 

12000 
6 

10.6 

For fixed-bias operation ............•...........•...........•.....• 
For cathode-bias operation ...... , .••........•..•......•.....•..... 

Characteristic• (Trfode Conneeti,m)*: 
Plate Voltage. , . . . . . . . . . . . . . . . . . . . . ...........•.......•.. , •.... 
Grid-No.! Voltage ........ , ....................................... , .. 
Plate Current ................ , . . . . . . . . . . . . . . . . . . . . . .............. , 
Transoonductance ... , , ...... , .. , . , ...... , .. , ....... , , .. , ........ , •.• 
Amplification Factor ...................... , . . . . . . . . . . . .......... . 
Plate Resistance (Approx.). . . . . . . . . . . . , . . . .. , . . . . . . . ...... . 
Grid Voltage (Approx.) for plate rurrent of 0.5 ma ..................... . 
* Grid-N o.2 connected to plate. 

25.5 
28 

4.0 
9 

110000 
2100 
9000 

15 
4.5 

Calhode 
Bias 
285 
285 

400 
51 
55 
61 

9 
13 

12000 
4 

9.8 

0.1 ma" 
0.5 -,na;,; 

250 
-18 

87.5 
2700 
6,8 

2500 
-48 

VERTICAL DEFLECl"ION AMPLIFIER (Triode Connection)* 
Maximum Ratings, For opcrntiori in a 525-linc, 90-frame system 
DC PLATE VOLTAGE ....... ' .. ' ..... '.' .. ' .• ' .................... . 315 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE! I Absolnte maxim1tm) . ........... . 1200°-max 
PEAK NEGAT!VE-PUJ,SE GRm--No.1 VOLTAGE, ..•..........•..•..••.•.•. -250 max 
PF.AK CATHODE CURRENT ....... , .... , ........•.•.•...• , , , •.. , ••••• , 7;; max 
AVERAGE CATHODE CURIIE~'T ••..•••• , •.•• , • , •••••••..• , , •••••.••...• 25 max 
PLATE D1SSIPATION, , , , ........ , . , • , •..... , .. , • , .•. , .• , •. , •• , ••••.•• 7 max 
PEAK HEA"fER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..... , .................... , .. 200 max 
Heater positive with respect to cathode.,, •.......• , ..........•.. 200•max 

Maximum Circuit Value, 
Grid•N o.l-Circuit Resistance: 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

volt, 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

megohm 
megohm 

volts 
volts 

ma 
µmhos 

ohms 
volts 

volts 
volts 
volts 

ma 
ma 

watts 

volts 
volts 

l"or cathode-bias operation. . . • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 2 max megohms 
* Grid :>I o.2 connected to plate. 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical se.annlng cycle. In a 525-
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
0 Under no circumstances should this absolute value be exceeded. 
■ The de component must not exceed 100 volts. 
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PENTOCf CONNEC1'10N 

I 
~ - I ! 

I 
-10_ - tc1;:-+Ao 

I I 
Gfl.lD-t-.!i.\ VOLTS EC :;-15 

_,. . I 
I· 

•21 

I 

-r ·---- Ec1=o I 

' 
I 

TYPE 6K6·GT 

f--
E-f,::,6/~VOL'YS 
CPIP-NS2 YOLTS:.?$0 

I I 

I 

-20 

i _,. 
I 

-30 
I 

EC ~-~6 

I ,.o 240 320 400 480 
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RCA Receiving Tube Manual 

REMOTE-CUTOFF PENTODE 
Metal type 6K7 and glass octal types 6K7• 

G and 6K7-GT used in rf and if stages of radio 
receivers, particularly in those employing ave. 
Outline• 4, 39, and 23, respectively, OUT
LINES SECTION. These tubes require octal 
socket and may be mounted in any position. 

6K7-G 

6K7-GT For electrode voltage supplies and application, e,c,
6

K7·GT 
refer to type 6SK7. Heater volts (ac/dc), 6.3; 

amperes, 0.3. T:,<pical operation as class A1 amplifier: plate volts 250 (300 max); grid No.3 connected to 
,,athode at socket; grid-No.2 supply volts, 300 max; grid-No,2 volts, 125; grid-No.l volts, -3; pl3:te 
resistance, 0.6 megohm; transconductance, 1650 .umhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dis
sipation, 2.75 max watts; grid-No.2 input, 0.35 max watts. Types 6K7 and 6K7-GT are used principally 
for renewal purposes. Types 6K7-G is a DISCONTINUED type listed for reference only. 

6K8 
6K8-G 
6K8-GT 

TRIODE-HEXODE CONVERTER 
Metal type 6K8 and glass octal 

types 6K8-G and 6K8-GT used as 
combined triode oscillator and hexode 
mixer in radio receivers. Type 6KB, 

G2Hx 
C4HX 4 

Outline 5, type 6K8-G, Outline 89, sc:eKs-cr 
OUTLINES SECTION. Types 6K8-G and 6K8-GT are DISCONTINUED types 
listed for reference only. Tubes require octal socket and may be mounted in any 
position. For application, refer to Frequency Conversion in ELECTRON TUBE 
APPLICATIONS SECTION. 

HEATER VOl,TAGE (AC/DC) •.....•.•.•..•...•••.•••••••..••••...••• ,.,. 
HEATER CURRENT ...•.••..•...•.....•.•..••• , •.........•..•.••••••.. 

Maximum Ratings, CONVERTER SERVICE 
HEXODE PLATE VOLTAGE .• , , , • . . • . • . . . . . • . . . . . . . •.•.......•..• , •.••• 
HEXODE Gmoo-No.2-AND-N0.4 (SCREEN-GRID) VOLTAGE ..... , • , •...•.•. , 
HEXODE GR!DS•N0.2-AND•N0.4 SUPPLY VOLTAGE .............. , ..•..••.• 
HEXODE GRID-No.3 (CONTROL-GRID) VOLTAGE, Positive Bias Value •.•••••• 
TRIODE PLATE Vor,TAGE .•••....•....•...•....•..•..•.•••..•..• ' ••••. 
HEXODE PLATE DISSIPATION., .... , ......•.....•...•. , •• ,,, •.... , ..•.• 
HmxoDE Gmos-No.2-AND-No.4 INPUT ....•••••••.•.•..•••....•.••.•••• 
'fmoDE PLATE DISSIPATION. • . • • . • . . • . • . . . • • • . • . . . . . • • • • • • . . . . . . • . .. 
TOTAi, CATHODE CURRENT ..••••.•...••..•. , .•..• ,., ••.•••.••....•..• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...•....•.••••.....•........• 
Heater positive with respect to cathode ••••.. , ••••.•...•.....•...... 

Typical Operation, 
Hexode Plate Voltage •.•...........•......••••. , ••..•...• 
Hexode Grids-N o.2-and-N o.4 Voltage .....•.•..•......••• , . 
Hexode Grid-No.3 Voltage •..•••.•...•....• , •••......•••• 
'l'riode Plate Voltage .................................. . 
Triode Grid Resistor .•.•..............•..•......•........ 
Hexode Plate Resistance (Approx.) ..••....•.......•.. , ... . 
Conversion Transconduct,anee ..........•........ , ...... ,. 
Hexode Grid-No.3 Voltage (Approx.) for conversion transcon• 

100 
100 
-3 

100 
50000 

0.4 
325 

6.3 
0.3 

300 max 
150 'ma:t 
300 max 

0 max 
125 max 

0. 75 max 
0. 7 max 

0,75 max 
16 max 

90 max 
90 max 

250 
100 
-3 

100 
50000 

0.6 
350 

volts 
ampere 

volts 
volts 
volts 
volts 
volts 
watt 
watt 
watt 

ma 

volts 
volts 

volts 
volta 
volts 
volts 
ohms 

megohm 
µ;mhos 

ductance of 2 µ;mhos. , . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . -30 -30 volts 
Hexode Plate Current. . . • . . . . . • . . . • . . . • . . . . . . . . . . . . . . . . . 2. 3 2. 5 ma 
Hexode Grids-No.2-and-No.4 Current...................... 6.2 6.0 ma 
Triode Plate Current.................................... 3.8 3.8 ma 
Triode Grid and Hexode Grid-No.1 Current................ 0.15 0.15 ma 
Total Cathode Current. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. 5 12. 5 ma 

The transconductance of the triode section, not oscillating, of the 6K8 is approximately 3000 
µmhos when the triode plate voltage is 100 volts, and the triode grid voltage is O volts. 

MEDIUM-MU TRIODE 
Glass octal type used as detector, amplifier, 

or oscillator in radio receivers. Outline 36, OUT
LINES SECTION. Heater volts (ae/dcl, 6.8; 
amperes, 0.15, Typical operation and character• 
istics: plate volts, 250 max; grid volts, -9; plate 
ma., 8; plate resistance, 9000 ohms; amplifica• 
tion factor, 17; transconductance, 1900 µ;mhos; 
grid voltage for cathode-current cutoff, -20, 
This is a DISCONTINUED type listed for 
reference only. 
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T echuical Data 

BEAM POWER TUBE 
Metal type 6L6 and glass octal 

types 6L6-G and 6L6-GB are used in 
the output stage of radio receivers and 

s ,
6

L
6 

amplifiers, especially those designed to 
Ne :•L•-c have ample reserve of power-deliver-

6L6 
6L6-G 

6L6-GB 
ing ability. These types provide high power output, sen,;itivity, and high efficiency. 
Power output at all levels has low third and negligible higher-order harmonics. 
Type 6L6-G is a DISCONTINUED type listed for reference only. 

Hi!lATER VOLTAGE (AC/DC) ••..•••.•.•••••••••••••••••••••••••••••••••• 6.3 
0.9 

6L6-GB 
0.9 

11.5 
9.5 

HEATER CURRE'IT. • . . . • . . . . • . . . . . . . . . . . • • • • • .•.•.•••••••••.•.•.••• • 
DlREJCT I"TEREI.ECTRODE CAPACITA,.CES (Approx.): 6L6* 

Grid Xo.1 to Plate..................... . . . . . . . . . . . . . 0. 4 
Grid N o.1 to Cathode, Heater, Grid Xo.2, and Grid No.3.. 10 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 12 

* Pin Ko.I connected to pin No.8. 

Maximum Ratings• SINGLE-TUBE CLASS A, AMPLIFIER 

PLATE VOLTAGE ...•.•...• , ..•.•. , ...•... , ..•• , •• , •• , • , •••.•• , ••• , •• 360 max 
270 max GRID-N0.2 l!SCIU'EN-GRID) VOLTAGE .•.......... , .• , •••• ,,.,, •••••••••• 

PLATE l)ISSlPA'l'I{)~ .. , .•.• , .•... , • , .•..•.. , •.• , •.• , •.•. , , ••.••••••••• 
GRT.0-~0.2 lN'PUT •. ,,, .. , •.................•.••.•..•. ····~·· , ••••••• 

19 max 
2. 5 ma~ 

PffiAK flgATER-CATHODE VOJ,'l'AGE: 
HP-atl'r nf'gati ve with to C"at horle. • . . • • .. . . . . . . . . . • ••••• , ••••• 180 max 

180 max Ht-ater positive with to cathode .•.............. , .....•..•.. 

Typical Operation, 
Plate Supply Voltage .......... , •. , .•......•..... 
Grid-No.2 Supply Voltage ...................... . 
Grid-Ko.l /Control-Grid) Voltage ......•.•......• 
CathodP-Bias Resistor. . . . . . . . . . . . . . . , ..... , ..• 
Peak AF Grid-No.! Voltage, ........... , ....... . 
Zero-8ignal Plate Current ................ , ......• 
Maximum-Signal Plate Current . . . ... , . . . , , . , .. . 
Zero-Si~nal Grirl-No.2 CurrPnt, . . . . . , . , ........ . 
Ma.ximum~Signa1 Grid-No.2 Current. ............ . 
Platf: H.e:::;istan<•e ....•... , ...... , •...•... 
Tran~<"on<lu<'tanc'*e, •........... 
Load H.e-si..;tan<'e ... , .......•..................•• 
Total Harmoni<· Distortion. . . . . . . ..... , . , . . . . . 
Maximum-Rignal Power Output. ......... , .. , ..•.. 

Fixed Bitt• 
250 350 
2f>O 250 
-14 -18 

14 18 
72 54 
79 66 

5 ~-5 
7. 3 7 

2250() 33000 
6000 5200 
2500 4200 

10 15 
6,5 10.8 

C atlinde 11 ias 
250 300 
250 200 

170 220 
14 12. 5 
75 51 
78 54.5 

5.4 3 
7.2 4.6 

2500 4500 
10 11 

6.5 6.5 

SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connection)f 
Maximum Ratings: 
PLA'I'F. VOLTAGE .. ,,., ••• , •• , .•..•.•..... , ••••••• ,, ••••••••••.••••••• 
Pt.ATE AND GRIJJ .. N0.2 Drnsrp4·r10~ (TOTAL) ..•••••••• ,., ••••••••••• , ••• 
PKU( HEATER-CATHoog VOLT4.m.;: 

Ht>a.1 er nei.rati ve with 1 (1 (•ftt h,1rle .•.•.•.......•.... , ... , • , •..• 
lIL~at.E>r pof-lili vc with to eathode, •..••••••.•.• ~. • • •••..••••• 

Typical Operation• 
Plnte Supply Volt.age ... , ... , .••.. , ....•...•......• 
Grid-No. l \r<)ltage .••• , ..•.....•.•... , ....••.••.••.•.. , 
Cathod(•-Bias [{e.;istor. . ...•.•...•••....•....•..•.•.•• 
Peak .\F' Grid-:-io.l Voltage ........... , ........••....... 
Zf>rt•~Signat Plate Current ........•. ~., .. , , .•.•.••••..••.• 
Maxirnum-Sigt,a1 Plate Current. .... , . . ..........•...... 
Platf' ltnsi3lance .. , ....... , ..... , ........•.. , .•. " .. , ... . 
Amplifl<'ation Factor ..•............•...•.•.••.•••••....• 
Transeonrluet:1nee .......• , .• , •.••......•..••............ 
Loa<l !tPrd~tanee. . . . . . . . . • . . . . . . . . . . . . . • .•••.•. , , . . . , 
Total Harmocfr DiRtnrtion .. , ..... , . . . . . , ...•••......... 
Maximum-Si11:nal Power Output. .•. , ...•.•••.•.•• , •• , ..••• 
t Grid No.2 connected to plate. 

Fixed Bias 
2:-,0 
-20 

20 
40 
44 

1700 
ll 

4700 
5000 

5 
1.4 

Maximum Ratings: PUSH-PULL CLASS A, AMPLIFIER 

(Same as for single•tube class A, amplifier) 

Typical Operation (Values arc fur liro t11i"-'" 
Plate Supply Voltage ......•.. , ..... , .....•.••. 
Grid-=-.o.2 Supply Voltage •.•.........•.........•. 
Grid-?-.io.1 Voltage ••••..• , ••••••.•••..••.....••• 

FirPd BiaR 
270 
270 

-17.5 

27/i max 
19.0 rnax 

180 max 
180 max 

CatJwde Bia.1 
2~0 

490 
20 
40 
42 

6000 
6 

1.3 

C«lfwde Bias 
270 
270 

volts 
ampere 

volts 
volts 

watts 
watts 

volts 
volts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
µmho~ 

ohm,
per cent 

watts 

volts 
watts 

volts 
volts 

volt~ 
volts 
ohms 
vol ls 

ma 
ma 

ohms 

µn1h,is 
1ihms 

per ct.~nt 
watts 

volts 
VP!ts: 
vv!ts 



RCA Receiving T11be Manual 
Cathode-Bias Resistor .......................... . 
Peak AF Grid-No.1-to-Grid-No.l Voltage ......... . 
Zero-Signal Plate Current ..................•..... 
Maximum-Signal Plate Current ........ , ......... . 
Zero-Signal Grid-No.2 Current ................... . 
Maximum-Signal Grid-No.2 Current ............. . 
Plate Resistance (Per tube) ..... , ................ . 
Transconductance (Per tube) ..... , ............... . 
Effective Load Resistance (Plate-to-plate) ......... . 
Total Harmonic Distortion ............. , , ....... . 
Maximum-Signal Power Output. ................. . 

32 
120 
140 

10 
16 

24500 
5500 
5000 

2 
14.5 

35 
134 
155 

11 
17 

23500 
5700 
5000 

2 
17.5 

Maximum Raiings, PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for single-tube class A, amplifier) 

Typical Operation (Values are for two tubes): 
Plate Supply Voltage .............•.............. 
Grid-No.2 Supply Voltage ..................•....• 
Grid-No.1 Voltage, ........... , ................ . 
Cathode-Bias Resistor .........................•. 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .•.•...... 
Zero-Signal Plate Current ....................... . 
Maximum-Signal Plate Current .......•. , ••....... 
Zero-Signal Grid-N o.2 Current .......... , ........ . 
Maximum-Signal Grid-No.2 Current ..............• 
Effective Load Resistance (Plate-to-plate) ......... . 
Total Harmonic Distortion ...................... . 
Maximum-Signal Power Output ......•.... ,, ..... . 

Fixed Bias 
360 360 
270 270 

-22.5 -22.5 

45 45 
88 88 

132 140 
5 5 

15 11 
6600 3800 

2 2 
26. 5 18 

Maximum Ratings, PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for single-tube class A, amplifier) 

Typical Operation (Values are for two tubes): 
Plate Voltage .................. , .................. , ....•......•.. 
Grid-No.2 Voltage ...................•..........•................. 
Grid-No. 1 Voltage ...........................••.....•........... 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...•....................... 
Zero-Signal Plate Current ........................•....•••........• 
Maximum-Signal Plate Current .............. , ....•.......•........ 
Zero-Signal Grid-No.2 Current .................................... . 
Maximum-Signal Grid-No.2 Current ...............•................ 
Effective Load Resistance (Plate-to-plate) .......•.•...•... , .....•... 
Total Harmonic Distortion .•..................•................... 
Maximum-Signal Power Output ........ , ...•.•.. , .•.•.. , ......... . 

Maximum Circuit Values, 
Grid-N o.1-Circuit Resistance: 

125 
28.2 

134 
145 

11 
17 

5000 
2 

18.5 

Cathode Bias 
360 
270 

250 
40.6 

88 
100 

5 
17 

9000 
4 

24.5 

Fixed Iliu• 
360 360 
225 270 
-18 -22.5 

52 72 
78 88 

142 205 
3.5 5 

11 16 
6000 3800 

2 2 
31 47 

ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per eent 

watts 

volts 
volts 
volts 

ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

For fixed-bias operation .................•....................... , . 
For cathode-bias operation ..•..•...............................•.• 

0.1 max megohm 
0. 5 max megohm 

INSTALLATION AND APPLICATION 
Types 6L6, 6L6-G, and 6L6-GB require an octal socket and may be mounted 

in any position. Outlines 7, 50, and 38, respectively, OUTLINES SECTION. It is 
especially important that these tubes, like other power-handling tubes, be ade
quately ventilated. 

As class A 1 power amplifiers, the 6L6 and 6L6-GB may be operated as 
shown in the tabulated data. The values cover cathode- and fixed-bias operation 
for both types where used as beam power tubes as well as where they are connected 
as triodes and have been determined on the basis that no grid current flows during 
any part of the input-signal swing. The second harmonics can easily be eliminated 
by the use of push-pull circuits. In single-tube amplifiers with resistance-coupled 
input, the second harmonics can be minimized by generating out-of-phase second 
harmonics in the pre-amplifier. 

As push-pull class AB1 power amplifiers, the 6L6 and 6L6-GB may be 
operated as shown in the tabulated data. The values shown cover cathode- and 
fixed-bias operation and have been determined on the basis that no grid current 
flows during any part of the input-signal swing. 

As push-pull class AB 2 power amplifiers, the 6L6 and the 6L6-GB may be 
operated as shown in the tabulated data. The values cover operation with fixed 
bias and have been determined on the basis that some grid current flows during 
the most positive swing of the input signal. 
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=========- Technical Data=========
Refer to CIRCUIT SECTION for circuits employing the 6L6 or 6L6-GB, and 

to the ELECTRON TUBE APPLICATIONS SECTION for discussion of in
verse-feedback arrangements. 

400 

"' 

TYPE 6L6 
Ef:. 6.3 VOLTS 

GRll)-N9.2. VOLTS: 250 

AVERAGE PLATE CHARACTERISTICS 
WITH EC t AS VAR I ABLE 

~ I LOAD LINE CORRECTED TO COMPENSATE 

t.c.,-::"'"~ 
FOR EFFECTS OF RECTIFICATION 

~30 
J 
.J 

':i 

0 

y 
0~ 

I'"~ 

WITH LARGE SIGNALS 

)~ I t\O 

i---
~ ~ -i:.--

GRID•Ntl VOLTS Ec.1=0 

k--...- -, 
b.B<o - ---~~~ -10 

----
~c,=o 

100 

;;~~ 
-.... =·~s 

----- - - . 
200 300 400 000 

PLATE VOLTS 

PENT AGRID MIXER 
Metal type 6L7 and glass octal 

type 6L 7-G are used as mixers in 
" superheterodyne circuits having a sep-

K arate oscillator stage as well as in 
Nc:0L1-c c, other applications where dual control 

_,, 
tc1=-20 

I -2,1 _., -30 

800 700 
9ZCM-4!>81TI 

6L7 
6L7-G 

is desirable in a single stage. The two separate control grids are shielded from each 
other and the coupling effects between oscillator and signal circuits are very small. 
For additional information, refer to Frequency Conversion, ELECTRON TUBE 
APPLICATIONS SECTION. Outlines 4 and 39, respectively, OUTLINES SEC
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. Typical operation as mixer (values 
recommended for all-wave receivers): plate volts, 250 (300 max); grids-No.2-and
No.4 volts, 150 max; grid-No.1 volts, -6 min; grid-No.3 volts, -15; peak oscillator 
volts applied to grid No.3, 18 min; plate dissipation, 1 max watt; grids-No.2-and
No.4 input, 1.5 max watts; plate ma, 3.3; grids-No.2-and-No.4 ma, 9.2; plate 
resistance, greater than 1 megohm; conversion transconductance, 350 µmhos. 
Type 6L7-G is a DISCONTINUED type listed for reference only. 

GT2 GT1 

PT2 PT1 

H H 

8 
S'6N7 K 

NCa6N7-GT 

DIRECT-COUPLED POWER TRIODE 
Glass octal type used as class A, power am

plifier. Outline 42, OUTLINES SECTION. 
Heater volts (ac/dc), 6.3; amperes, 0.8. For 
electrical characteristics, refer to type 6B5. 
Type 6N6-G is a DISCONTINUED type 
listed for reference only. 

HIGH-MU TWIN POWER TRIODE 

Metal type 6N7 and glass octal 
type 6N7-GT used in output stage of 
radio receivers as class B power ampli
fier or with units in parallel as a class 
A1 amplifier to drive a 6N7 or 6N7-GT 
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as a class B amplifier. Outlines 6 and 22, respectively, OUTLINES SECTION. 
Tubes require octal socket and may be mounted in any position. For typical oper
ation as a resistance-coupled amplifier, refer to Chart 4, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For class B amplifier considerations, refer to ELECTRON 
TUBE APPLICATIONS SECTION. Type 6N7 is used principally for renewal 
purposes. 

HEATER VOLTAGE (AC/DC). •• , ••• , , ••• , ••••••• • ..... , ••• ,. ............... . 
HEATER CURRENT ....••...•..•.•••••••••••••••••• , • , ••• , •.•••••• • •. • • 

CLASS B POWER AMPLIFIER 
Maximum Ratings (Each l'nill: 
PLATE Vor,TAGE •..• '. ' •••.•••••••••••••••••.•••••.•••••••••••••••••••.•• 
PEAK PLAnl CURRENT, . . . , . . • . • . • . • • • • • • • • • • • • • • • • .. • • • . • • . • • • • • . . •• 
AVERAGE PLATE DISSIPATIOX .••• , ......... , ...... • ........... , •• ,. ...... . 
PEAK HEATER-CATHODE VOI,TAGE: 

Heater negative with respect to c.athode ...•..•.•.. , .•................•.. 
Heater positive with respect to cathode.. . . .. . .. . .. • • . . . . • . . . • . . . . ..... 

Typical Operation (Boll, Cnit,): 

6.3 volts 
0.R ampere 

300 max volte 
125 "'""' ma 
5, 5 max watts 

90 max volts 
90 max volts 

1:late-~uppl.1; I"!pedl!,nce ........ ,............................. 0 1000 ohms 
Effective Gnd-Circmt Impedance .•••••.•......•.•....•.•••••. , 0 516** ohms 
Plate Voltage. , . . . . . . . . . . . . . . . . . . . . . . . . • . . • . • . . • . . . . . . . . . . . . . 800 300 volts 
Grid Voltage .... ,,....................... • . • . . . • • • • • . . . • • • • 0 0 volts 
Peak AF Grid-to-Grid Voltage. • . . • • . . . . . . . . . . . . . . . . • • • • • . . • . . . 68 gz volts 
Zero-Signal DC Plate Current. . . . . . . . . . • . . . . . • . . . • • • . • . . • . • • . . 35 ~& ma 
Maximum-Signal DC Plate Current. . . • . • . • . . . . . . . . . . . . . • • • . • . . 70 70 ma 
Peak Grid Current (Ea~h Unit; ...... , .... , • . . . . . . . . . . . . . . . . . . 20 !?2 ma 
Effective Load Resistance (Plate to plate) ...............•.•....• 8000 8000 ohms 
Total Harmonic Distortion ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 per cent 
Maximum-Signal Power Output. ..........•... , .. , .. , , ... , .... , rn 10 watts 
** At 400 cycles per second for class B stage in which the effective resistance per grid circuit is 500 
ohms, and the leakage reartance of the coupling transformer is /\0 millihenries. The driver stage should 
be capable of supplying the grids of the class B stage with the specified values at low distortion. 

CLASS A, AMPLIFIER 
Bath 9ri<ls ronneetcd /of!flhcr at socl.et; likewise, both plates 

Maximum Ratings: 
PLATE VOLTAGE ..••...••....•.••••• , •••• , •.•••••• , • , , •.. , • . . . • . . • . • • . . . • 300 max volts 
PLATE DISSIPATION (Per plate) . , , ... , , , .. , , ...... , . . .. . . .. . . . .. . . . .. . . . .. . 1. 0 nw.c watt 
PEAK HEATER-CATHODE VOJ.TAGE: 

Heater negative with respect to cathode ... , .... , ................ , ...... , 90 max volts 
Heater positive with respeet to cathode ..•..••..•. , , , •.... , •..•.. , 90 max volts 

Typical Operation, 
Plate Voltage ......... , .. , ..........•....•..... , .......... , . 250 3011 volts 
Grid Voltage ......... , .....................................• -5 -6 volts 
Amplification Factor ...................•... , ..... , .... , .. ,.... 35 35 
Plate Resistance ...................... , ...•..... , .. , ..... , ... 11300 11000 ohms 
Transconductance. , ...............•...... , •.......• , ...• , , •.. 3100 3200 µmhos 
Plate Current .... , ....................... , , ................. , 6 , ma 
Plate Load-Depends largely on the design factors of the class B amplifier. In g,,neral, the load will be 

betw<'<'n 20000 and 40000 ohms. 
Power Output~Under maximum voltage conditions, upwards of 4()0 milliwatts can be obtained. 

6PS-GT 

6P7-G 

MEDIUM-MU TRIODE 
Glass octal type used as detector, ampli

fier, or oscillator in radio receivers6 Outline 22, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for intereleetrode ca.pa~itances, this 
type is identical electrically with type 76. Type 
GPS-GT is a DISCOl':TIXUED type listed for 
referen<'t only. 

TRIODE-PENTODE 
Glass oeta! type used as an amplifier. Out

line 39, OUTLINES SECTION. Heater volts 
(ac/dc), 6.S; amperes, 0.3. Except for inter
electrode capacitances, this type is identical 
electrically with type 6F7. Type 6P7-G is a 
DISCONTINUED type listed for referen~e 
only, 
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TWIN DIODE-HIGH-MU TRIODE 
Metal type 6Q7 and glass octal types 6Q7-

G and 6Q7-GT used aa combined detector, am
plifier, and ave tubes in radio receivers. Out
lines 4, 39, and 23, respectively, OUTLINES 
SECTION. Types 6Q7 and 6Q7-GT are used 
principally for renewal purposes. Type 6Q7-G is 
a DlSCONTINUED type listed for reference 

BC.
607

.c;T only. Tubes require octal socket. Heater -:011:5 
(ac/dc), 6.3; amperes, 0.3. These types are s1m1-

6Q7 
6Q7-G 

6Q7-GT 
lar electrically in most respects to types 6SQ7 and 6AT6. Maximum ratings and typical operation of the 
triode unit as a class At amplifier are the same as those for type 6AT6 except that with a plate voltage 
or 100 volts, the transeonductance is 1200 l'mhos and the plate resistance 58000 ohms. The triode unit i.o 
recommended for use only in resistance-coupled circuits; refer to Chart 5, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For triode-unit, grid-bias considerations and diode curves, refer to type 6A V6. 

TWIN DIODE
MEDIUM•MU TRIODE 

Metal type 6R7 and glass octal types 
6R7-G and 6R7-GT used as combined detector, 
amplifier, and ave tubes. Outlines 4, 39, and 21, 
respectively, OUTLINES SECTION. Tubes 
require octal sockets. Within their maximum 
ratings, these types are identical electrically 
with type 6BF6 except for capacitances. Maxi
mum ratings of triode unit as class A, amplifier: 
plate volts, 250 max; plate dissipation, 2.5 11,ax 

6R7 
6R7-G 

6R7-GT 

watts. For typieal operation as a resistance-coupled amplifier, refer to Chart 7, RESISTANCE
COUPLED AMPLIFIER SECTION. Types 6R7-G and 6R7-GT are DISCONTINUED types listed 
for reference only. Type 6R7 is used principally for renewal purposes. 

MEDIUM-MU TRIODE 
Miniature types having high per

veance used as vertical deflection am
plifiers in television receivers. Type 

9 
6S4-A has a controlled heater warm-up 

,c ~P time for use in television receivers em-

6S4 
6S4-A 

ploying series-connected heater strings. Outline 14, OUTLINES SECTION. Tubes 
require miniature nine-contact socket and may be mounted in any position. Type 
6S4 is a DISCONTINUED type listed for reference only, 

HEATER VOLTAGE (AC/DC) ... , , .. , . , ..... , . , , •..... , , .. , . , . , • , , .... , ..• 
HEATER CURRENT ............ ,, .• , .... , .............. ,, .... , .. , .• ,.,, 
HEATER WARM-UP TIME (Average) for 684-A ........................... . 
DIRECT lNTERELECTR0DE CAPACITANCES: 

Grid to Pia te. 
Grid to Cathode and Heater. . . . . . . . . . . . . . . . . . , .............• , , .... 
Plate to Cathode and Heater. 

Characteri,tics, CLASS A, AMPLIFIER 
Plate Voltage. . • . ..•.•..••.••........••......•......• , •...•.•...•.• , 
Grid Voltage .............. , •..... , ..•.......... , ....•......•......•. 
Amplification Factor ................................................. . 
Plate Resistance (Approx.) ....•...•....•...•...•.••..........• , •..•. , • 
Transconductance .•..•..••.........••...•......••..•.........•....•.• 
Plate Current .•......•....•......... , ....•....•. , .•. , •... ,, ..• , .•.•.• 
Plate Current for grid voltage of -15 volts .. , ..•. , .. , . . . . . . . . . . . , , ...•• 
Grid Voltage (Approx,) for plate current of 50 1-<a,, ............ , . , ......•• 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 51!5-line, 30-frame sys!em 

Maximum Ratings (Design-Maximum Valu,.,): 
DC PLATE VOLTAGE ...•............ , .. ' .. ' ............ ' .. ' .......... . 
PEAK POSITIVE-PULSE PLATE V0LTAGEt (Absolute maximum) . .. ' ' .....•••. 
PEAK NEGATIVE-PUI.SE GRID VOLTAGE, ................................• 
PEAK CATHODE CmtRENT. . . . . ....................... . 
AVERAGE CATHODE CURRENT. . ....... , .... , , . , ... , ..... . 
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6.3 
0,6 

11 

2.4 
4.2 
0.6 

250 
-8 

16.5 
3700 
4500 

24 
4 

-22 

550 max 
2200°ma:t: 
-250 max 

105 max 
30 max 

volts 
ampere 
seconds 

l'l'f 
l'l'f 
µuf 

volts 
volts 

ohms 
~mho• 

ma 
ma 

volts 

volt.I 
volts 
volta 

ma 
ma 



RCA Receiving T11be Mmmal 
PLATE DISSIPATION, ••.•.•.•..•.••.••.••.•••.•••••• , • • . • • • • • . • • • • • • • • 8. 5 ,na.o 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. , ........ , . • • . . . . . . . • . • . • . • . • 200 max 
Heater positive with respect to cathode~ .... 5......................... 2(1Q•rna.r 

Maximum Circuit Volues: 
Grid-Circuit Resistance: 

watts 

volts 
volts 

For cathode-bias operation ....•....... , •... , .. ,....... . .... , . , . . . 2.2 m<u~ megohms 
t The duration of the voltage pulse must not exN-ed 15 per cent of one vertic•al scanning cycle. In a 
625-line, 30-£rarne system, 15 per cent of one vertical sc.anning cycle is 2~5 miHis:Pc0nd1;. 
0 Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 100 volts, 

,oo,---,,---,----,---,.-'A:.:V;;E::.R:.;;.;A,;;:G.::Ec...:.P;:L::.A.:.::r.,;E;._::.:..;;,.;;.;:..:.:;..cc._RTIS'---T-ICTS_,_
1
_:_

11 
TYPE 654 

1----ir--i---d---t----;-£'°::: 6.3 V:,0;,::L;:.;TS"--1---i--4--f--+----;---f 

657 
6S7-G 

600 

REMOTE-CUTOFF PENTODE 
Metal type 687 and glass octal type f,S7-G 

used in rf and if stages of automobile receivers 
employing ave. Outlines 5 and 39, respectively, 
OUTLINES SECTION. Type 687 is used 
principally for renewal purposes. Type nS7-G is 
a DISCONTINUED type listed for referem·e 
only. Tubes require octal socket. Heat.er volts, 

92'CM- 73731" 

6.3; am~eres, 0.15. Typical operation as Class NC 
657

.G K 
15 

:1.,S,-G 
At amplifier: plate volts, 250 (300 max); grid- ' 

No.2 volts, see curve page 69; grid-No.2 supply volts, 300 max; grid-No.1 volts, -3 (0 ,11in); grid No.3 
connected to -cathode at socket; plate ma., 8.5; grid-No.2 ma., 2; plate rp.-;istnnn~, 1.0 mf'gohm; trans
conductance, 1750 µmhos; plate dissipation, 2.25 max watts; grid-No.2 input: for grid-No.2 voltages 
up to 150 volts, 0.25 max watt; for grid-No.2 voltages between 150 and 300 volts, see curve page 69. 

658-GT 

TRIPLE DIODE-HIGH-MU TRIODE 
Glass octal type- used as audio amplifit!r, 

AM detector, and 1·M detector in AM/FM re• 
eeivers. Diode unit No.2 is used for AM detN·· 
tion, and diode units No.1 and N'o.3 are used 
for FM detection. Outline 21, Ot:'TLINES 
SECTION, except over-all length is 3-9/16 ma.r 
inches and seatL~ height is 3 ma.r inches~ Tube 
requires octal socket~ For typieaJ operation as a 
resistance-coupled amplifier, refer to Chart 3, 
RESISTANCE-COUPLED AMPLIFIER 

SECTION. Heater volts (ac/de), 6.3; amperes, 0.3. Typical operation of triod,• unit as das., A 1 amplifier: 
plate volts, 250 (300 max); grid volts, -2; amplification factor, 100; plate resistance, 91000 ohms; 
transconductance, 1100 .µ.mhos; plate dissipation, 0.5 max watt; plate ma., 0.9; peak ht?ater-cathode 
volts, 90 11u1,;;·~ '11:aximum plate ma~ for diode units., 1.0 max (eal'."h unit). For diode opc-rntion curves. 
refrr to tn1e llA V6. Type 688-GT is used principally for renewal purpos~s. 
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Technical Delta 

PENT AGRID CONVERTER 

Metal type 6SA 7 and glass octal 
type 6SA7-GT used as converters in 
superheterodyne circuits. They are 
similar in performance to type 6BE6. 
For general discussion of pentagrid 
types, see Frequency Conversion in 
ELECTRON TUBE APPLICA
TIONS SECTION. Both tubes have 
excellent frequency stability. Type 
6SA 7-GT is used principally for re
newal purposes. 

6SA7 

6SA7-GT 
H 

GJ HEATER VOLTAGE (AC/DC), .. 6.3 
HEATER CURRENT, ...•..... 0.3 

DIRECT INTERELECTRODE CAPACITANCES: 
Grid N o.3 to All Other Electrodes (RF Input) ............. . 
Plate to All Other Electrodes ( Mixer Output) .............. . 
Grid No.l to All Other Electrodes (Osc. Input) •............ 
Grid N o.3 to Plate ..................................... . 
Grid No.3 to Grid No.l. ................................ . 
Grid No.l to Plate ..................................... . 
Grid No.l to Shell, Grid No.5, and All Other 

Electrodes except Cathode ............................ . 
Grid No.l to All Other Electrodes except Cathode 

and Grid N o.5 ....................................... . 
Grid No.l to Cathode ................................... . 
Grid N o.l to Cathode and Grid N o.5 ..................... . 
Cathode to Shell, Grid N o.5, and All Other 

Electrodes except Grid No. l .......................... . 
Cathode and Grid N o.5 to A II Other Electrodes 

except Grid N o.l. . . ........................ . 

volts 
ampere 
6SA7 6SA7-GT 
9. 5* 9. 5** 
9.6* 9.5** 

7* 8** 
0.25 max* 0. 5 fiax** 
0.16 max• 0.4 max** 
0. 06 max• 0. 2 ma.x** 

4.4 

5 
2.6 

3 

5 

14 
• With shell connected to cathode. •• With external shield connected to cathode. 

Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE ..•.•...............•......... , •..................••. 
Gams-No.2-AND-No.4 VOLTAGE ....................................•.. 
GRms-No.2-ANo-No.4 SUPPLY VOLTAGE. . .......•...............•.•.. 
Gam-No.3 VOLTAGE: 

Negative bias value ...........................................•.. 
Positive bias value .............................................. . 

PLATE DISSIPATION ................. , . . . . . . • . . . . . . . .......... , , 
GRIDS-N o.2-AND-N o.4 INPUT ........................................ . 
TOTAL CATHODE CURRENT ....... . 
PEAK HEATER-CATHODE VOLTAGE: 

300 max 
100 max 
300 max 

-50 rnax 
0 max 

1.0 max 
1. 0 max 

14 max 

Heater negative with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max 

Typical Operation, Srlf-E.ccitationt Separate Exl'ilation 
Plate Voltage................................ 100 250 100 250 
Grids-No.2-and-No.4 Voltage.................. 100 100 100 100 
Grid-No.3 (Control-Grid) Voltage.............. 0 0 -2 -2 
Grid-No.1 Resistor........................... 20000 20000 20000 20000 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . 0. 5 1. O O. 5 1 . O 
(~on version Transconductance. . . . . . . . . . . . . . . . . . 425 450 425 450 
Grid-No.3 Voltage (Approx.) 

for transconductance of 10 µmhos ...•....... 
G rid-N o.3 Voltage (Approx.) for 

conversion transconductance of 100 µmhos ... . 
Plate Current. . . . . . . . . . . . . ................. . 
Gride-N o.2-and-N o.4 Current ................. . 
Grid-No.1 Current .......... . 
Total Cathode Current ....................... . 

-25 

-9 
3,3 
8.5 
0,5 

12.3 

-25 

-9 
3.5 
8.5 
0,5 

12.5 

-25 

-9 
3.3 
8.5 
0.5 

12.3 

-25 

-9 
3.5 
8.5 
0.6 

12.5 

µµf 
µµf 
µµf 
µµf 
µµ( 
µµ( 

µµ( 

µµ! 
µµ( 
µµ( 

µµ( 

µµ( 

volts 
volts 
volts 

volts 
volts 
watt 
watt 

ma 

volts 
volts 

volts 
volts 
volts 
ohms 

megohm 
µmhos 

volts 

volts 
ma 
ma 
ma 
ma 

~OTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 4500 µmhos under the following conditions: grids No.l, No.3, and shell 
at O volts; grids No.2 and No.4 and plate at 100 volts. 
t Characteristics are approximate only and are shown for a Hartley circuit with a feedback of approxi
mately 2 volts peak in the cathode circuit. 

INSTALLATION AND APPLICATION 
Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any 

position. Outlines 3 and 22, respectively, OUTLINES SECTION. 
Because of the special structural arrangement of the 68A7 and 6SA7-GT, a 

change in signal-grid voltage produces little change in cathode current. Conse-
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quently, an rf voltage on the signal grid produces little modulation of the e!ectron 
current flowing in the cathode circuit. This feature is important bec~:;.ise it is 
dPsirahle that the impedanee in the cathode circuit sho ld produce little degen
eration or regeneration of the signal-frequency input and int1,rmediate-:requency 
output. Another important featur!i' is that, because signal-grid voltage has little 
effect on the space charg near the cathode, changes in ave bias produce little 
change in oscillator transconductance and in the input capaeitance of the No.1 
grid. There is, therefore, little detuning of the oscillator by ave bias. 

A typical self-excited oscillator circuit for use with the 6SA7 will be similar to 
that for the 6BE6 in the CIRCGIT SECTION. l<'or operation in frequency bands 
lower than approximately 6 megacycles per second, the circuit should generally be 
adjusted to provide, with recommended values of plate and grids-No.2-and-No.4 
voltage, a cathode voltage of approximately 2 volts peak, and a grid-~o.1 current 
of 0.5 milliampere through a grid resister of 20000 ohms. In the low- and medium
frequency bands, the recommended oscillator conditions can be readily met. How
ever, in the band covering. frequencies higher than approxim11tely 6 megacyles per 
second, the tank-circuit impedance is generally so low that it is not easy to obtain 
these oscillator conditions. For optimum performance in this band, it is generally 
best to adjust the oscillator circuit for maximum conversion gain at the low
freriuency end of the band. Maximum conversion gain at this end of the band is 
usually obtained by adjustment of the oscillator circuit to give a cathode voltage 
of approximately 2 volts peak and a grid-N o.1 current of 0.20 to 0.25 milliampere, 
with a grid resistor of 20000 ohms. 

In the 6SA7 and 6SA 7-GT operation characteristics curves with self-excitation, 
Ek is the voltage across the oscillator-coil section between cathode and ground; E, 
is the oscillator voltage between cathode and grid. 

OPERATION CHARACTERISTICS 
WlTH SEPARATE OSCILLATOR LXCrfATION 

TYPE 6SA7 ' 
_cf::o:, vous 

PLATf VOLTS=2!>0 
C,R!DS-N;c.? A Nl:'4 VOLTS ::100 
GR10-N? "> (CONTROL· GRID)VOUS=-2 
CRrD··N? I R(S.ISTOR-OHMS.:20000 
C.,f.W)·t,<: CURRENT VAA1ED BY 

ADJL s ~ Mt;:rc~~:~~k~TO~:'i~~~T:t 

OPERATION CHARACTERISTICS 
WITH SELf-E.'l(ClTATION 

t; ~ 16 vALut or rf1 : 
~ 5 1--t---<t-~~-otlCI.JfiRi-!"-i 
V II. C,~~,,g I ! 
~600 ~ 121--!--+--"--+-'-=-,..-----,--1 
z ::; e -!! 
"' ::. z 
<400 lJ 81--+--+~,t---+-~-+----,---t 
O'. 0 
r O 

2 ~ 
0 <1 
vi 200 u 41--+--il-+--+--+--+----1 
IX 
w 
> z 
s 

0 0.4 0.8 t.2 
GRtO·N.!l MILLIAMFER£S(1c1) 

92CM-4990TI 

0 0.5 1.0 I.!'> 
GRID·N.tl MILLIAMPERES Uc1) 

92CM-4993T 

PENT AGRID CONVERTER 
Metal type used as converter in super

6SB7-Y 
heterodyne circuits. Because of its high conver
sion and oscillator transconductance, it is espe
cially meful in FM converter service in the 100-
megacycle region. The 6SB7-Y has a micanol 
base which minimizes drift in oscillator fre
quency during warm-up period. For general dis
cussion of pentai:rid types, see Frequency Con-

K 

version in ELECTRON TUBE APPLICATIONS SECTION. Outline 3, OUTLINES SECTION. Tube 
r-eqair-es octal socket and may be mounted in any position. Heater vo\t.t; (ac/de),. 6.3; amperes, 0.3. 
For maximum ratings and charactrnistics in converter servi<-e, refer to type 6BA7. Type GSBi-Y is 
used principaUy for renewal purpos<:s. 
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HIGH-MU TWIN 'rRIODE 
Metal type used as phase inverter 

in radio equipment. Each unit may 6SC7 
also be used in voltage amplifier cir-
cuits. Except for common cathode, each 
triode is independent of the other. Out-

line 3, OUTLINES SECTION. Tube requires octal socket and may be mounted in 
any position. For typical operation as a resistance-coupled amplifier, refer to Chart 
12, RESISTANCE-COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC) . . • . . .• , ..••••.•...............•....•..••. 
HEATER CURRENT............................ . ......... , ••• 
DlRECT lNTEREI.ECTRODE CAPACITANCES (Each Unit, Approx.): 

Grid to Plate .............................................•..•.. 
Grid to Cathode, Heater, and Shell ................................ . 
Plate to Cathode, Heater, and Shell. . . . . . . . . ............... . 

Maximum Ratings, CLASS A1 AMPLIFIER 
PLATE VOLTAGE...... . ... , ..•..•. , . , ••• , .• , •• , . , , • , . , • , •• , • , • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negat.ive with respect to cathode .••••••••... , .•.....•....... 
Heater positive with respect to cathode. , .......•.....•..•....... , .. 

Characteristics: (Ew:h Unit): 

Plate Voltage .................................................... . 
Grid Voltage. • .................................................. . 
Amplification Factor .................................•............... 
Plate Resistance (Approx.) ....• , .........•..........•..•...•......... 
Transconductance (Approx.) ......•.•....•.•.•.•........•.•.•••....... 
Plate Current. . . . ......... , .•...•.••......••••.•.••..•.••.•.••..•.. 

TYPE 6SC7 
F..£ ~ 6.3 VOt...TS 

.. 

/ 
/v 

V / 
/[__ / 

AVERAGE PLATE CHARACTERISTIC!, 
EACH TRIODE UNIT 

/1 
l.y I/ 

"" ,l/ }'y o" 
&",- / / " / 

/ ;Y / 
// /. I/ ,.,/ 

7 / / ,,/ 
/ ,,V / 

V / 
/ 

/ 
V / / 

1- V" 

---
,,.. ..,,,,.. 

I V - V 

6.3 volts 
0,3 ampere-

2 ,..,..f 
2 µ1.d 
3 µµf 

250 max volts 

90 max volts 
90 max volts 

250 volts 
-2 volt~ 
70 

53000 ohml-'. 
1325 µmhn'-

2 ma 

I/ 

/ 
-~" V 

kc 7 
./ --l7 - ::J. 

0 50 100 200 250 300 350 400 
PI..ATt VOLTS 

c~p HIGH-MU TRIODE 
3 

Metal type 6SF5 and glass octal 
K H type 6SF5-GT are used in resistance

coupled amplifier circuits. Outlines 3 
s:&sr5 

8 
H and 22, respectively, OUTLINES 

NCcs•s•GT SECTION. Type 6SF5-GT may be 

9;?CM-6096TI 

6SF5 
6SF5-GT 

supplied with pin No.l omitted. Tubes require octal socket and may be mounted 
in any position. Characteristics, application, and references under type 6F5 apply 
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to types 6SF5 and 6SF5-GT. Heater volts (ac de), 6.3; amperes, 0.3. Type 6SF5-
GT is used principally for renewal purposes. 

6SF7 

DIODE
REMOTE-CUTOFF PENTODE 

Metal type used as comhined rr or if ampli• 
fier and detector or ave tube in radio receivers. 
Also used as resistance-coupled af amplifier. 
Outline 3, OUTLINES SECTION. Tube re
quires octal socket and may be mounted in any 
position. Heater volts (ac/de), 6.H; amperes, 
0.3. Maximum ratings of pentode unit as class 
A, amplifier: plate and grid-No.2 supply volts, 

H 

!~oo 1nax; grid~No.2 volts, 100 max; grid .. No.1 volts, 0 ma:r:; plate dissipation, 3.5 max wattR; grid .. No.2 
input, 0~5 max watt; peak heater-cathode volts, 90 mal'. For diode Opf'ration curves. rPf(~r to type fiA V6. 
Type 6SF7 is used principally for renewal purposf'S, 

PENTO0E UNIT AS CLASS A, AMPLIFIER 
Characteristics, 
Plate Voltage. . . . . . . . • . . . . . . . . . . . . . . . . . .............. . 
Grid-No.2 Voltage............ .. ............. .. 
(irid-No.1 Volt'1ge... . . . . . . . . . . . . ........... . 
Plate Resistance (Approx.). . . . . . . . . . . . ........ . 
Transconductance. , ................. , , ................ , 

100 
100 
-1 

0.2 
1975 

Grid-No.l Voltage (Approx.) for tra 1sconductance of IO µmhos .. 
Plate Current. . . . . . . ...... . 

-86 
IS.5 

Grid-No. 2 Current...... . . . ................... . 4.3 

REMOTE-CUTOFF PENTODE 

Metal type used as rf amplifier in 6SG7 high-frequency and wide-band appli
cations. Features high transcon
ductance with low grid-No.1-to-plate 

250 volts 
100 volts 
-1 volt 

o. 7 megohm 
2050 µmhos 

-35 volts 
13.9 ma 
4.1 ma 

capacitance. Suitable for frequencies s ' 8 P 

up to 18 megacycles per second (approx.). Two separate cathode terminals enable 
the input and output circuits to be effectively isolated from each other. Outline 3, 
OUTLINES SECTION. Tube requires octal socket and may be mounted in any 
position. 
HEATER VOI,TAGE (AC/DC) ............. . 
HEATER CURRENT. . . . . . . . . . ....... . 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to Plate ............................................. . 
Grid No.1 to Cathod<>, Heater, Grid No.2, Grid No.3, and Shell. .....•. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell. ......•...• 

Maximum Ratings, CLASS A, AMPLIFIER 
PLATE VOLTAGE.......... . .... , .............................. , ... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. . ........... . 
GRID-No.2 SUPPLY VOLTAGE ...................................... . 
GRID-No.1 (CONTROL-GRID) Vot,TAGE, Positive hias value .............. . 
PLATE DISSIPATION .... , . . . . . . . . . . . . . . . .... , . , .... . 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 150 volts ......................•.... 
For grid-No.2 voltages betwe,,n 150 and 30fl volt• ................ . 

PEAK HEATER•CATHOl>E VOLTAGB: 
Heater negative with respect to cathode. 
Heater positive with respect to r.athode. 

Characteristics: 
Plate Voltage ..........................•....• 
Grid-No.2 Voltage .......................... . 
<,rid-No.1 Voltage ..................... . 
Plate Resistance (Approx.} ........... . 
Transconductance. . . . . . . . . . . . . . . . . . ... , ... 
Grid-No.1 Voltage (Approx.) for transconductance 

of 40 µmhos ....... . 
Plate Current. . . . . . . . . . . . . . . . . . . . .. . 
Grid-No.2 Current .................. . 

Greater than 1 megohm. 

100 
100 
-1 

0.25 
4100 

-11 5 
8 2 
3 2 

250 
125 
-1 

0.9 
4700 

-14 
11. 8 

4 4 

6.3 volts 
0.3 ampere 

0 003 max µµ[ 
8 5 uµf 
7.0 µµI 

300 mu;,; volts 
See curve page 69 

300 ma.t volts 
0 m.az volts 
3 max watts 

0. 6 max watt 
Sf:¥' eurve pa).{e 69 

90 max volts 
90 inax volts 

250 volts 
150 volts 

-2.5 volts 
• megohm 

4000 µmhos 

-17.5 volts 
9.2 ma 
3.4 ma 
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SHARP-CUTOFF PENTODE 
Metal type used as rf amplifier 

in high-frequency, wide-band applica- 6SH7 
tions and as a limiter tube in FM 
equipment. Outline 3, OUTLINES 
SECTION. Tube requires octal socket 

and may be mounted in any position. Two separate cathode terminals enable the 
input and output circuits to be isolated effectively from each other. This type is 
not recommended for high-gain audio-amplifier applications because undesirable 
hum may be encountered. For typical operation as a resistance-coupled amplifier, 
refer to Chart 6, RESISTANCE-COUPLED AMPLIFIER SECTIOX. 

HEATER VOLTAGIS (AC/DC) ..•.•.• , •.•••.•••••.• ,, ••. 
HEATER CURRENT •...................•.....•....•. 
DIRECT l'ITERE!.ECTRODE CAPACITANCES; 

Grid No.I to Plate ........................................... . 
Grid No.l to Cathode, Heater, Grid No.2, Grid "<o.3, and Shell, .•••..• 
Plat" to Cathode, Heater, Grid No.2, Grid No.:l, and Shell .....•..••.• 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE \fOLTAGE. . . . . • . . • . , , •••. , ...•..•••••••. , , .. , • , • , . , , • , 

GRID No.2 (SCREEN-GRID) VOLTAGE . . . . . . . . . . . ............••.•..••. 
GR1n-No.2 SUPPLY Vo1.TAGE •••.••..••.••••.....••.....•.... 
Pl,ATE DISSIPATION., ... ,, .• ,,.,, •.. ,., .•............................ 
GR1n-No.2 INPUT: 

For grid-N"o.2 voltages up to 150 volts ............................. . 
F'or grid-Ko.2 voltages between 150 and 300 volts ... . 

GRID-No.1 (CONTROL-GlUO) Vor:rAGE, Positive bias value, 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........ , ..... , .....••...•... 
Heater positive with respect to cathode. . . . . . . . . . . ..•.....•..•..•.• 

Characteristics: 
Plate Volt.age,.......................................... 100 
Grid-No.2 Voltage....................................... 100 
Grid-No.I Voltage....................................... -1 
Plate Resistance (Approx.)................... . . . . . . . . . . . 0.35 
Transconductance. . . . . . . . . . . . . . . . . . . . ...•.. , . . . . . . . . . . . 4000 
Grid-N o.1 Voltage for plate current of 10 µa. • • • . . . • . • . • • • . • -4. 0 
Plate Current:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 3 
Grid-No.2 Current,..................................... 2.1 

SHARP-CUTOFF PENTODE 
G1 K 

G3 Cz 

7 
H H 

e. 
S.6SJ7 P 

ec:o.sJ1-cT 

Metal type 6SJ7 and glass octal 
type 6SJ7-GT used as rf amplifiers 
and biased detectors. As a detector, 
either type is capable of delivering 
large audio-frequency output voltage 
1,vith relatively small input voltage. 
Type 6SJ7-GT is used principally for 
renewal purposes. 

HEATF,R VOLTAGE (AC/DC) ................ , ••••• , ......... ., ......... . 
HEATER CmUtENT .....•.•••••••••••••••••••••••••• , •••••.••••••••••• 
DIRECT INTERELECTRODE CAPACITANCES:• 
Pentode Connection: 

Grid No.1 to Plate ...•...•....................... , ..• 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.3 .. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...••• 

Triode Connection:• 
Grid No.1 to Plah ...... , ....... , ... , ..•............ , 
Grid No.1 to Cathode and Heater., .................. .. 
Plate to Cathode and Heater ........................ .. 

• With shell or external shield connected to eathode. 
• With grids N o.2 and N o.3 connected to plate. 
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6SJ7 
0,005 ,nax 

6.0 
7.0 

2.8 
3.4 

11 

6.3 
0.3 

o. 003 /110.t 

8.5 
7.0 

volts 
ampere 

3()0 m.a.c ,,ot ts 
See eurve page 69 

300 ma,: volt, 
8 'UWX watt£ 

(i. 7 nuu; watt 
See curve page 69 

0 nw.i_· volts 

90 YJt.tl.t YOlts 
90 Ill(!.(, ,,olts 

230 volts 
150 volts 
-1 volt 

O.fl megohm 
4900 umhos 
-5.5 volts 
l(f_E, ma 

.! I ma 

6SJ7 
6SJ7-GT 

6.3 volts 
0.3 ampere 

6SJ7-GT 
0. 005 max µµf 

7.0 µµI 
'r,O µµi 

2.8 µµf 
3.4 µµI 

11 µµf 
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CLASS A, AMPLIFIER 

Maximum Ratings, 
PLATE VOLTAGE. , , . , . , ... , . , .• , • , , . , , , , , , .. , ...•.•• , . , , , 
GRm-No.2 (SCREEN-GRID) VOLTAGE ....................... . 
GR!D-No.2 SUPPLY VOLTAGE ........... ., ............ .. 
GRIO-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ....• 
PLATE DISSIPATION, , , • , , • , .. , , , .•... , ...... , , , • , , • , .• , , , 
GRID-N0.2 INPUT: 

Triode 
Connectwn* 
250 max 

0 max 
2.5 max 

For grid-No.2 voltages up to 150 volts .......... , ....•.•.•.....•••.• 
For grid-No.2 voltages between 150 and 300 volts ••••.•• , .•. , •••• , , •• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ...........•••.•• 
Heater positive with respect to cathode ..•.•......•••••• 

90 max 
90max 

Pentode 

Pentode 
Connection 
300 max volts 

See curve page 69 
300 max vol ts 

0 max volts 
2.5 max watts 

0. 7 max watt 
See curve page 69 

90 max volts 
90 max volts 

Typical Operation, 
Triode 

Connection* Connection 
Plate Voltage ................... . 180 250 100 250 
Grid-No.2 Voltage .•.•..•......... 
Grid-No.1 Voltage .............•.. 

. Grid No.3 (Suppressor Grid) .•..•.. 
Amplification Factor ......•....... 
Plate Resistance ....•.•••.•.•• , . , 
Transconductance ............... . 
Grid-No.1 Voltage for plate current 

of 10 µa .......•. , ...•....••.• 
Plate Current .......•..•.••••.•• , 
Grid-No.2 Current •••••••••• 

--6 

19 
8250 
2300 

6.0 

* Grids N o.2 and No.3 connected to plate. 

-8.5 

19 
7600 
2500 

9.2 

100 100 
-3 -3 

Connected to cathode at socket 

700000 
1575 

-8 
2.9 
0.9 

t 
1650 

-8 
3.0 
0.8 

t Greater than 1 megohm. 

INSTALLATION AND APPLICATION 

volts 
volts 
volts 

ohms 
µmhos 

volte 
ma 
ma 

Types 6SJ7 and 6SJ7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 24, respectively, OUTLINES SECTION. 

As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a 
pentode or as a triode, as shown under tabulated data. The grid-No.2 voltage for 
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder 
circuit across the B-supply device. Due to the grid-No.2-current characteristics of 
the 6SJ7, a resistor in series with the high-voltage supply may be employed for 
obtaining the grid-No.2 voltage, provided the cathode-resistor method of bias 
control is used. This method, however, is not recommended if the high-voltage 
B-supply exceeds 300 volts. 

As a radio-frequency amplifier, the 6SJ7 or 6SJ7-GT may be used particu
larly in applications where the rf signal applied to grid No.I is relatively low, that 
is, of the order of a few volts. In such cases either grid-No.2 or grid-No.I voltage 

AVERAGE !'LATE CHARACTERISTICS 

TYPE 6SJ7 
Et= 6.3 VOLTS 

i- G~IO·N&ZVOLTS•IOO 

12 

CRll>N13VOL.TS=, 

II I I 
• 

GRtC·Nt.l VOLTS ECt=C I I 

~ l I 
& 

/J.- i -1 

I 
& 

V I ! 
Il, 

-2 

41~ i 

' ! -3 

·:- - tc, ,o-:ri r - ·-a / -4 

/ I• . ! -~ 
0 "" 160 240 a.O -·· *'" "" PLAT£ VOLTS 
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Teclmical Dt1ta ========= ..... 
(or both) may be varied to control the receiver volume. When larger signals are 
involved, a remote-cutoff amplifier tube should be employed to prevent the occur
rence of excessive cross-modulation and modulation-distortion. 

As an amHo-freqnency amplifier in resistance-coupled circuits, the 6S.J7 or 
6SJ7-GT may be operated under conditions shown in Chart 14, RESISTANCE
COUPLED AMPLIFIER SECTION. 

REMOU-CUTOFF PENTODE 

Metal type 6SK7 and glass octal 
type 6SK7-GT are used as rf or if am
plifiers in radio receivers. They feature 
single-ended construction and inter
lead shields. Because of remote-cutoff 

6SK7 
6SK7-GT 

characteristic, these types are able to handle large signal voltages without cross
modulation or modulation-distortion and are often used in receivers with ave. Type 
6SK7-GT is used principally for renewal purposes. 

HUTBR VOLTAGE (AC/DC) .•.••.•.•••••.• ,,,, •••• , ••.••.•.•••••••. ,....... 6.3 volts 
HEATER CURRENT, ..•...•.•..••••.•••••••••..•.•••••• , ....••••.•.•.•.•.. 0.3 ampere 
Dm1W·r l'1TERELECTRODE CAPACITANCES: 6SK7* 6/'IK7-01' 

Grid No. l to Plate .......... , . , . , .. , . , .. , , ........ , , .. 0. 003 ,nax 0. 005 n,(l;i; µµf 
GridNo.ltoCathode,Heater,GridNo.2,andGridNo.8 ..... 6.0 r.,;; µµ! 
Plate to Cathode, Heater, Grid No.2, and Grid No.IL 7.0 7.f> µµ[ 

* With shell connected to cathode. ** With external shield connected to rathrnl<!. 

Maximum Ratings, CLASS A, AMPLIFIER 
PLATE VOLTAGE. • ..•.. , . , , , • , , • , •• , , , ••..••.•.•.. , , , , , , , •• , , , , •. , , , .. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE.,, •. ,,, ....... ,., ................... . 
Gmn-No.2 SUPPLY VOLTAGE ................... , .......•..••.•.•...•.•.... 
GRID-No.l (CONTROL-GRID) VOLTAGE, Positive hias value ...•................. 
PLATE DJSIHPA'l'IOX,,,,,,,., .• , .••.•.........•....•.•.... 
GRin-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ... , .... , ... , ..... , 
For grid-N o.2 voltages between 150 and 300 vol ts •.•...... 

PEAK HUTER-CATHODE VOLTAGE: 
Heater negative with respect to cathode,, .... , . . . . . . . . . . . . . . . . . . . . . . . .. 
Heater positive with respect to cathode ..................... , •......... 

Characteristics: 

300 '1w1,1: "Volts 
Sen curve page 69 
300 mar volts 

(} mar, volts 
..t. 0 uuu: watts 

0.4 max watt 
Sm.~ curve page 6H 

90 nwx volts 
9D mnx volts 

Plate Voltage ....••••••• , •••..••.••..... , . • • . • . . . . . . . . . . 100 250 volts 
Grid-No.2 Voltage ................. ,., ................. ,.. 100 100 volts 
Grid-No.l Voltage ....................... , • . .. .. .. .. .. . .. -1 -3 volts 
Grid No.3 (Suppressor Grid) .... , ......• , . , , ••...•........ Comie,·1e,I tn <!al:horle al soc;ket 
Plate Resistance (Approx.) ..... , .............. , ........... 0.12 0.8 megohm 
Transconductance............. . . . . . . . . . . . . . . . . .•....... 2350 2000 i,mhos 
Grid-No.1 Voltage for transconductance of 10 µmhos......... -35 -3,'i volts 
Plate Current. . .. .. . .. .. .. .. .. . . . .. .. .. .. .. .. .. . .. . rn 9.2 ma 
Grid-No.2 Current .................. , ............... ,.... 4 (1 2. fi ma 

AV!'.RAGE PLATE CHARACTERISTICS 
••r-r-:-r:.0:-c::::i::===i--,r-r1-r,-r7r-r7r-r-i 

~- TYP£6SK7 

::l 1--.w.,,....---1-
1 

I, --+--1--+-- ~:.~~712~~c;:=100 
:; tb CRK>m.lVOLTS•O 

~ ••l---f'+--==4--+--r="'f=-='·=•'f=--~lf---l---1----_;_-+-+--l 1 /,/ 
-~ , lb 

;•f--~--------~--+----+--~--+-~--~-~-~i-~ 
l! ,/ • I i ~ ~f~~~==:!::=:!:=::t=t=t==!G:R:•0=•~Nc•:•v:o:L!T=S=E~cj1~•-=4=·'r::_JI __ L_.L_J 
~ I ~,~o I -•-~. I 
'j, I V .,J,::::=--=t=-~~~8~~tt= ;;; 41-+- -------·---- -- ·~-,.•-t-
3 ~ le, I -9.0 I 
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1
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~ I 
...,.. I l(\ f 

o~---~ao!:----~,&~o-~--..~4~0-~--.,~2~0-~--.~~o=o-~--.~~•=o-~-~,.o 

-3.0 

PLATE VOLTS <J,2C 1.4 - 4,9.C:OT 
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INSTALLATION AND APPLICATION 
Types 6SK7 and 6SK7-GT require octal socket and may be mounted in any 

position. Outlines 3 and 24, respectively, OUTLINES SECTION. 
Control-grid bias variation will be found effective in changing the volume 

of the receiver. In order to obtain adequate volume control, an available grid-bias 
voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the ave system, or from a 
combination of these methods. 

The grid-No.2 (screen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
plate supply. The use of series resistors for obtaining satisfactory control of grid
N o.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena. In the 6SK7, however, because grid No.3 prac
tically removes these effects, it is possible to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 
voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-No.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid
No.2 voltage from a higher voltage supply necessitates the use of the variable 
cathode-resistor method of controlling volume in order to prevent too high a volt
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote "cutoff" advantage of the 6SK7 and 6SK7-GT can be fully 
realized. However, it should be noted that the use of a resistor in the grid-No.2 
circuit will have an effect on the change in plate resistance with variation in grid
No.3 (suppressor-grid) voltage in case grid No.8 is utilized for control purposes. 

Grid No.3 (suppressor grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-N o.8 voltage may be obtained from a potentiometer or bleeder circuit, or 
from the ave system. 

HIGH-MU TWIN TRIODE 

Glass octal type used as phase in-
6 S L7 -GT verter in radio equipment. Each unit 

may also be used in resistance-coupled 
amplifier circuits. Outline 22, OUT- , 
LINES SECTION. Tube requires c.T2 

octal socket and may be mounted in any position. Except for the common heater, 
each triode unit is independent of the other. For typical operation as phase inverter 
or resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED AM
PLIFIER SECTION. 

HEATER VOLTAGE (AC/00) ................................ , • , ............. 6.8 volts 
HEATER CURRENT ••• ,................................................... 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANClilS (Approx.):• Unit No.1 Unit No. ill 

Grid to Plate ............... ,,, •.............. , .•.. ,,. 2.8 2.8 ,,µ! 
Grid to Cathode and Heater .. , ............. ,.......... 3.0 3.4 µµ! 
Plate to Cathode and Heater.,, .................. , .. ,. 3.8 3.2 µ,µI 

0 With close-fitting shield connected to cathode. 

Maximum Ratings, CLASS A, AMPLIFIER (Each Unit) 

PLATE VOLTAGE ..•. ' .•.•••• ' •••.••.•.•••••••••••.•.••••••••••••••••••••• 
GRID VOLTAGE, Positive bias value .................................... .. 
PU.TE DISSIPATION .. , •••••........•.. ,.,.,, •• ,,, ...••• ,,.,,.,,,,,,,,,,,, 
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300 maz 
0 maa: 
1 maa, 

volts 
volts 
watt 



Technical Data=========-
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.... • . • • • • • • • . . • • • • . . • . • . . . • • • • . . 90 ma,: volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . 90 ma:z: volts 

Chara cleristics: 
Plate Voltage........................................................... 250 
Grid Voltage. . . . . . . . . . • • • • . • . • . • • . . . . . . • • • . . . . . • . . . • . • • • • • • • • • • • • • • . . . • -2 
Amplification Factor..................................................... 70 
Plate Resistance .......•.....•.....•..............•••••.•••••......•••.. 44000 
Transconductance ..........•...................•••.••••.............•... 1600 
Plate Current........................................................... 2. 3 

~ 

TYPE E,5L7·GT 
E-f =6.'l VOLTS 

volts 
volts 

ohms 
µmhos 

ma 

::l 
> 

" :, 
u 

0: 
:, 
u 
1,t,.1 1.5 
z 
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MEDIUM-MU TWIN TRIODE 

Glass octal types used as combined 
vertical oscillators and vertical deflec
tion amplifiers, and as horizontal de
flection oscillators, in television re
ceivers. Each unit may also be used in 

::l 
ffi .. 
~ 
< 
::; 
.J 

2 :i 

6SN7-GT 
6SN7-GTA 

6SN7-GTB 
multivibrator or resistance-coupled amplifier circuits in radio equipment. Type 
6SN7-GTB has a controlled heater warm-up time to permit use in series-connected 
heater strings. Outline 22, OUTLINES SECTION. Tubes require octal socket and 
may be mounted in any position. Except for the common heater, each triode unit is 
independent of the other. For typical operation as phase inverter or resistance
coupled amplifier, refer to Chart 10, RESISTANCE-COUPLED AMPLIFIER 
SECTION. Types 6SN7-GT and 6SN7-GTA are DISCONTINUED types listed 
for reference only. 

HEATER VOLTAGE (AC/DC) ....•.•.••.•....................•••••........ 
HEATER CURRENT ..................................................... . 
HEATER WARM-UP TIME (Average) for 6SN7-GTB ...................•.... 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) for 6SN7-GTB: 

Unit No.1 
Grid to Plate. . • • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . 4. 0 
Grid to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 2 
Plate to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 7 

Maximum Ratings: CLASS A1 AMPLIFIER (Each Unit) 

PLATE VOLTAGE .......•••••••.......................................•. • 
CATHODE CURRENT .•••• • •• ••.• .......•.•......•................. , ..•. •. 
PLATE DISSIPATION: 

For either plate .....................................•...•.....•••••• 
For hoth plates with both units operating ...•......•.•••.•.•••••••••••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .........•.•.•••••••.••••••••••• 
Heater positive with respect to cathode ..........•.•.....•.......•.•... 
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6.3 
0.6 

11 

Unit No.fJ 
3.8 
2.6 
0.7 

6SN7-GTB 
450 max 

20 max 

5 max 
7.5ma:z: 

200 max 
200°max 

volts 
ampere 
seconds 

µ.µ.f 
µ.µ.f 
µ.µ.f 

volts 
ma 

watts 
watts 

volts 
volts 
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Characteristics: 
Plate Voltage ......•...•.•••••..•.•••..•.•...•....••. , .. 
Grid Voltage ..............•......•....•.. , •.....•.•.•... 
Amplification Factor ... ~ ...... , ...•........•• , •••••.• , . ~. 
Plate Resistance, .. , .. , .. , . . . . . . . . . . . . . . . . . • •..•.•• , ••.. 
Transconductance. . . . . . . . . . . . , ...........•.• ~ . ~ ~ .• ~ ..• 
Plate Current ...........................•..•..•.••.•••.. 
Plate Current for grid voltage of -12.5 volts ...•...••.•••••• 
Grid Volt3ge (Approx.) for plate current of 10 .ua ..•••.•.•••• 

Maximum Circuit Value: 
Grid-Circuit Resist<lnce: 

90 
0 

20 
6700 
3000 

10 

-7 

For fixed-bias operation ....................•..•..•.•••.•••.•.......•.. 
0 The de component must not exreed 100 volts, 

OSCILLATOR 
For operation in a 5f!.5-lim, .<Jo .. Jrame system 

6SN7-GTB 
Vertical 

· Maximum Ratings (Each Unit): 

DC PLATE VOLTAGE.............. . .......•....•• 
PEAK N;:GAT!VFrPULSE GRID 'VOl,TAGI, ......•. , •••.•••.• 

PEAK CA'l'HODE CURRENT. . ...••..••.••••.•••••. 
AVERAGE CATHODE CURRENT. • • , • . . • • . , • ., , •••••••. 
PLATE l)JSSIPATION! 

For either plate. . . . . . . . . . . . . . . . . . . . . , ......•.....• 
For both plates with both units operating ..•.......... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .........•..... 
Heater positive with respect to cathode ....•.....•... , 

Maximum Circuit Value: 
Grid-Circuit Resistan'"e ..... . 

Deflection 
O&illator 

450 max 
-400 max 

70-ma.r 
20 max 

5 max 
7.5 ma..c 

200 ma_c 
200°max 

2.2 max 

VERTICAL DEFLECTION AMPLIFIER 
Ji'or operation in a 525•linc, 30-Jra.nu:, system 

Maximum Ratings (Each Unit): 
DC PLATE VOLTAGE •••.•..•...•.•.•.••••.•••.•...... 
PEAK Pos1TIVE-PULSE PLATE VOLTAGE# (Absolute ma:rimum) 
PEAK NEGATIVE-PULSE GRID VOLTAGE ••.•.•••••••••.••• '., •... 

PEAK CATHODE CURRENT .•• ' •••••• -••••••.••••• ' •••••••••.•.... '' .•.•..•. 
AVERAGE CATHODE CURRENT ...........•..•.•..• , •..• , •..•...• , .••. ,,, . 
PLATE DlSS!PAT!ON: 

For either plate ..... , .............................................. . 
For both plates with both units operating ........................•.•.•. 

PEAK HEATER•CATllODE VOLTAGE: 
Heater negative with respect to cathode ........••.•.....•••••...•..•... 
Heater positive with respect to cathode ............................... . 

"' .. 
0: ... .. 
:lE .. 3 20,---l---1--

:i .. 
!; 
.J .. 

() 

AVERAGE PLATE CHARACTERISTICS 
EACH TIUOOt UNIT 

250 volts 
-S volts 
20 

7700 ohms 
2600 µmhos 

9 ma 
1.3 ma 
-18 volts 

1. 0 max megohm 

Horizunful 
Defl.ertio11 
Osr.illittar 

450 iiW.1; volts 
--600 max volts 
300 ii)(1.( ma 

20 HHU ma 

5 max watts 
7 5 mox watts 

200 maz volts 
200°max volts 

Z, 2 max me,gohms 

6SS7-GTB 

450 uw.r volts 
1500•?n{IX volts 
-250 max volts 

70 ma,r ma 
2U ,n.ax ma 

5 n,a .. :c watts 
7. 5 ,,w.t watts 

200 iil(J..C volts 
200°mn.t volts 



Technical Data ==----------------= 
Maximum Circuit Value, 
Grid-Circuit Resistance: 

For cathode-bias operation ••• ,., ........................... ,, ... ,,.. 2.2 maz megohms 
~ The duration of the voltage pulse must not exceed 16 per cent of one vertical scanning cycle. In a 
625-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
• Under no circumstances should this absolute value be exceeded. 
0 The de component must not exceed 100 volts. 

TWIN DIODE-HIGH-MU TRIODE 
Metal type 6SQ7 and glass octal 

type 6SQ7-GT used as combined de
tector, amplifier, and ave tube in radio 
receivers. Outlines 3 and 24, respec-

ec 6s01-<;T tively,OUTLINESSECTION. Tubes 

6SQ7 
6SQ7-GT 

require octal socket and may be mounted in any position. These types are similar 
electrically to type 6Q7 in many respects, but they have a higher-mu triode. The 
triode unit is recommended for use only in resistance-coupled circuits; refer to 
Chart 3, RESISTANCE-COUPLED AMPLIFIER SECTION. Diode-biasing of 
the triode unit is not suitable because of the probability of triode plate-current 
cutoff even with relatively small signal voltages applied to the diode circuit. Type 
6SQ7-GT is used principally for renewal purposes. 

HEATER VOLTAGE (AC/DC) .. ,., ... ,,,,,,, .. ,,, .... ,., ... ,,,,, •.• ,., •. ,.,,, 
HEATER CURRENT ...... , ..• , .... ,,,.,.,,, •....... , .... ,,,,., .•.• , ••• ,, .• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6SQ7" 
Triode Unit: 

Grid to Plate ..... , ... , ....•........ , .........•.•.•• , 
Grid to Cathode and Heater ••..•.....•......•.•... , •.• 
Plate to Cathode and Heater ....•... , , .....•.•..••••.. 

Diode Plate to Cathode and Heater ...................... . 
Triode Grid to Plate of Diode No. 1. ........... ,, ........ . 
0 With shell connected to cathode. 

1.6 
3,2 
3.0 
0,4 

0.03 

Maximum Ratings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE, ...•............. , .. ,,,,,,,,,, •. ,,,,,,,,, •. ,., .. , .....•. 
GRID VOLTAGE, Positive bias value ... , ....•......•.....•...•...•••.. , . , , • 
PLATE DISSIPATION ................ , . , . , , , , . , • , ...... , ..•..... , , , . , •. , , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•...•..•..•........•••..•••••••. 
Heater positive with respect to cathode, •.•• , , ............... , , ....... .. 

Characteristics, 
Plate Voltage .........•.........•••.•.•• ,............. 100 
Grid Voltage .......•........•••.•....•.•. ,........... -1 

AV!:RAGE: 

6.8 
0.3 

6SQ7-GT 

1.8 
4.2 
3.4 
1.8 
11.1 ma,; 

300 ma,; 
Omax 

0.5 ma,; 

90maa: 
90 ma:c 

250 
-2 

u----~-----~--=-=;'-"=~-~-~-T-V~PE_6_S_Q~7-~-~ 

::l 
5 .. 
2 

tf':: 6..3 \IOl.,T$ 

< 
jo.a~-1---11--l!--.fi--++---++-++--1-~-+----+---+--+---l 
i 

92CM-4975T2 
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volte 
ampere 

µµI 
µµf 
µ1.tf 
µµf 
µµf 

volts 
volts 
watt 

volts 
volts 

volt• 
volts 
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Amplification Factor .. ., .............................. . 
Plate Resistance ..•...••............ , , • , ..•...•....... 
Transconductance .••.....•........•..•................ 
Plate Current .••.................•...•.....•. , •....... 

Maximum Rating: DIODE UNITS 

100 
110000 

925 
0.6 

100 
85000 

1175 
1.1 

ohms 
µmhos 

ma 

PLATE CURREN'l.' (Each Unit) ............................ ,........... 1.0 max ma 
Two diode plates are plaeed around a cathode, the sleeve ol which is common to the triode 

unit. Each diode plate has its own base pin. For diode operation curves, refer to type 6A V6. 

6SR7 

TWIN DIODE
MEDIUM-MU TRIODE 

Metal type used as combined detector, am
plifier, and ave tube. It is equivalent in per
formance to miniature type 6BF6. Outline 3, 
OUTLINES SECTION. Tube requires octal 
socket and :may be mouu ted in any position. For 
typical operation as a resistance-coupled ampli
fier, refer to Chart 7,RESIST Ao/CE-COUPLED 
AMPLIFIER SECTIOc'i. Heater volts (ac/dc), 
6~8i amperes, 0.8. ~laximum ratings and typical 

"D2 PD1 

I< PT 
6 

GT H 

e 
S H 

operation of triode unit as class A: amplifier: plate volts, 250 utax; grid volts, -9; ampHAQ8tion factor, 16; 
plate resistance, 8500 ohms; transconductance. 1900 µ.mhos; plate ma., 9.5; plate dissipation, 2.5 max 
watts; load resistanee, 10000 ohms; power output, 300 milliwatts; peak heater-cathode volts, 90 ?>Wl'. 

For diode-operation curves, refer to type 6A \'6. Type (iSR7 is used principally for renewal purposes. 

REMO'rE-CUTOFF PENTODE 
Metal type used in rf or if stages of radio 

receivers pu.rti<>ularl;v thoSe employing ave. Out~ 

Ss line 3, OUTLINES SECTIO"'. Tuhe requires 6 7 octal socket and may be mounted in an:y posi-
tion. Heater volts (acidr), !i.!3; amp~res, 0.15. 
Typical operation as elass A1 amplifier: plate 
volts, 250 (300 mar); grid-cso.2 supply volts, 
300 max; grid-N'o.2 volts, 100; grid-No.1 volts, 
-3; grid No.3 connected to <·,nhode at socket; 

plate rPsistance (approx.)y 1 megohm; tranSC'Onduetan<>e, 18.iO µmhos; plate ma,, 9; grid-No.2 ma.~ 2; 
plate dissipation, 2~25 max watts; grid-No.!! input, 0.3,3 uuu watts. Ty1)e 6SS7 is used principally fur 
renewal purposes. PD2 

TWIN DIODE-MEDIUM-MU TRIODE • 

6ST7 
Metal type used as combined detector, 

amplifier, and ave tube. Within maximum rat• 
ings this type is electrically identical to type 
6BF6 except for interelectrode capacitances and 
beater current. Outline 3, OUTLINES SEC· 
TION. Tube requires octal socket and may be 
mounted in any position. Heater volta (ac/dc), 
6.3; amperes, 0.15. Maximum ratings ol triode 

C.T 

ri 

unit as class Ai amplifier: plate volta, 250 max; plate dis.~ipation, 2.5 max watts. For diode operation 
curves, refer to type 6AV6. Type 6ST7 is a DISCOKTINUED type listed for reference only. 

6SZ7 

6T4 

TWIN DIODE-HIGH-MU TRIODE 
Metal type used as combined detector, am

plifier, and ave tube in radio re<>eivers. Except 
for heater--eurrent rating and interelectrode ca.
pacit.ances, this t,·pe is essentially the same elec• 
trically as type 6AT6. Outline 3, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.15. For diode 
operation curves, refer to t,-pe 6A V6. Type 
6SZ7 is a DISCONTINUED type listed for 
relerenee only. 

MEDIUM-MU TRIODE 
Miniature type used as oscillator 

in tuners of uhf television receivers. 
Outline 9, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 



Technical Data========== 
HEATER VOLTAGE (AC/DC) •...•.••••.•••••............•••••• , . , .•.•.•...• 
HEATER CU!Ul.ENT. 
AMPLIF1CAT10N FACTOR* .•••......•.............. , ... ,. , •.... 
TRANSCONDUCTANCE* .. 

* For plate~Rupply volts. ROi cathode~bias resistor, 150 uhm::i: plate ma., 18. 

OSCILLATOR IN UHF TELEVISION RECEIVERS 
Maximum Ratings: 
PLATE VOLTAGE ........................... , ..... .. 
GRID CURRENT .••••••• ' ' 
CATHODE CuimE..,T .•• , 
PLATE DISSIPATIO~ .. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ..........•..................•.. 
HeatE-r positive with rPspP.f't to cathode ..... 

... The de component must not PX<'ef-d 25 volts. 

TWIN DIODE-HIGH-MU TRIODE 
Glass octal type used as combined detPctor, 

amplifier, and ave tube in radio reeeivers. Out
line 39, OUTLINES SECTfON. Heater volts 
(aP/dcl, fi.3; amperes, 0.15. Typical operation 
as class A 1 amplifier: plate volts, 250 ma.c; grid 
volts, -3; plate ma .. 1.2; plate resistance, 62000 
ohms; amplitication factor, 65; transconduc• 
tunce, 1050 µ.mhos. For diode operation curves, 
refer to type 6A Vfl. Type HT7-G is a DlSCON-
TlNlJJ<:D type list,•d for ref Prence only. 

TRIPLE DIODE-HIGH-MU 
TRIODE 

Miniature types used a;; combined 
audio amplifier, AM detector, and FM 
detector in AM1FM radio receivers. 
Diode unit No.1 is used for AM de-
tection, and diode units N o.2 and N o.3 

6,3 
0.225 

13 
7000 

200 ma.,: 
8 fn('J,X 

30 tua.:r 
3.5 max 

50 max 
50"'max 

volts 
ampere 

volts 
ma 
ma 

watts 

volts 
volts 

6T7-G 

6TB 
6T8-A 

are used for FM detection. Type 6T8-A has a controlled heater warm-up time for 
use in receivers employing series-connected heater strings. Outline 12, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. For typical operation as reshstance-coupled amplifier, refer to Chart 5, 
RESISTANCE-COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC), ........... ,................ • •••• , ........ , • 
HEATER CURRENT .................................................... ,, 
HEATER WARM-Ur TIME (Average) for !iT!l-A... . ......•..•• , , . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Triode Grid to Triode Plate ............ . 
Triode Grid to Cathode, Heater, and Internal Shi(•ld .. 
Triode Plate to Cathode, Heater, and Internal Shield .......... . 
Diode•N o.l Plate to Cathode, Heater, and Internal Shield. 
Diode-No.2 Plate to Cathode, Heater, and Internal Shield .... , .......... . 
Diode·N o.3 Plate to Cathode, Heater, and Internal Shield, . 
Diode-N o.2 Cathode and Internal Shield to All Other Electrodes. 
Triode Grid to Any Diode Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

Maximum Ratings, TRIODE UNIT AS CLASS A, AMPLIFIER 

PLATE VOLTAGE •••••••••• •• •• , ................ , .......... , •.••• , .. .. 
GRID VOLTAGE, Positive bias value.. . . . . . . . . . . . . . . . . . . .........•.... 
PLATE DISSIPATION ••.••.• ,. , , . , , , , • , , • • • • • • • • • • • • • • • • • • • • · · • • • · • • • • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . . . . • . • . • . • • . . . . . . . . . . ....• 
Heater positive with respect to cathode •••••••.•....•.....••.•..•... 

Characteristics: 
Plate Voltage ....•.•....•............•..•........... , , .•.. , , , 
Grid Voltage .....•.•...................... ,. . - . , , ..... ·. 

100 
-1 

6.3 
0,45 

II 

1.8 
1.6 
LI 
3,8 
4.5 
3.8 
8.5 

0,035 max 

300 max 
0 max 
1 max 

90 max 
90 max 

250 
-3 

volts 
ampere 
se('onds 

µµ{ 

µµf 

µµf 

µµI 

µµf 
µµ{ 

µµf 

µµf 

volt• 
volts 
watt 

volts 
volts 

volts 
volts 



RCA Receiviug T11be Man11al 
. .\mptilication 1-'at'.lor ........... , .... , ..... , , . , ~ .. , . , ..... . 
Plate Reaislan<'e ............•.......... , ...............• , •.•. 
Transronduc·tance. . . . . . . . . . . . . . . . . . ............. ~ ...•.. ~ .••. 
Plate Current ..................... , .•.............•. 

Maximum Roting, DIODE UNITS 

70 
54000 

1800 
0,8 

70 
58000 

1200 
1,0 

ohms 
µmhoa 

ma 

PLATM Cu,un,"-r l ~:ach Unitl. , . .. ........ , ........ , .. . .. .. .. . . • • • .. 5 max ma 
Diode units No.I and No.3 have a common cathode. Diode unit No.2 bas a separate cathode. 

AVERAGE PLATE CHARACTERISTICS ... •--~----_,...---.,;;.;;;.;.......,,.;::.._,......;;__,....;_,...._.c.,. ___ -,---,--,---,----, 

.. 
w 
C: 

::' 
~ 
~ 
j 2,0l----l--++~l'--41--

i 
... 
~ ... .. 

6U5 

300 400 500 
PL.Ai£ VOLTS 

ELECHON~RA Y TU&E 
Glass type used to indicate visually, by 

means of a fluorescent target, the effects of a 
change in a controllir,g voltage. It is used as a p 2 
convenient, non-mechanical means of indicating AC 

accurate radio-reeeiver tuning. Outline 34, 
OUTLINES SECTION. Tube requires six
contact socket and may be mounted in any 
position. For a discussion of electron-ray tube 

92CM-7063T 

H 

considerations, refor to ELECTRON TUBE APPLICATfONS SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation in indicator service: plate- and target-supply volts, 250 (285 mar); 
series triode-plate resistor, 1 megohm; target ma .• 4; triode plate ma~, 0.24; plate dissipa.liont 1 ma.r 
watt; triode grid volts (approx,), -22 for 0° shadow angle, 0 for 90° shadow angle; peak heater-cathode 
volte, 90 max. This type is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Glass octal type used in rf and if stages of 

radio receivers employing ave. It is also used as 
a mixer in superheterodyne circuits. Maximum 

6u 7-G 
over-all length, 4-7 /8 inches; maximum di
ameter, 1-9/16 inches. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation as class A1 amplifier: plate 
volts, 250 (300 marl; grid-No.2 supply volts, 
300 max; grid-No.2 volts, 100; grid No.3 con-

nected to cathode at socket; grid-No.l volts, -3; plate resistance (approx.), 0.8 megohm; transconduc
tance, 1600 µmhos; plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input, 
0.25 max watt. This is a DISCONTINGED type listed for reference only. 

6U8 

6U8-A 

TRIODE-PENTODE CONVERTER 
Miniature types used as combined '.'., 2P 3 

oscillator and mixer tubes in television 
receivers utilizing an intermediate fre
quency in the order of 40 megacycles 
per second. In such service, these types 

234 



Technicrrl Dat,t =====;;;;;;;;;;==== 
give performance coml)arable to that obtainable with a 6AG5 mixer and an 
oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver, 
the triode unit is used as an oscillator for both sections. In the A :\1 section, the 
pent.ode unit is used as a high-gain pent.ode mixer; in the FM sectior,, the pe-ntode 
unit is used either as a pentode mixer or as a triode-connected mixer depPnding on 
signal-to-noise consideration. Type 6U8-A has a controlled heater warm-up time 
for use ·n television receivers employing series-connected heater stringR. Outline 12, 
OUTLINES SECTIO~. Tubes require miniature nine-contact socket and may 
be mounted. in any position. Type 6U8 is a DISCONTINUED t_vpe listed for 
reference only. 
HEATER VOLTAGl'.i....... . ••••• , ., .......... . 
HEATlili CURRM'\J"'f ... ' ...•. ' ' ' .. ' .. ' .. ' • • • . • • • •••••••... ' 
HRATER '.VArt\f-liP TJ\fffi r.\verage) f,ir 6U8-A ...••. ~ .•... 
DTRRCT J'J'T1•~Rl'~LECTH.ODE (' APACTTANCES: 

Triode Unit: 
Grid to !'late. . . . . . . . . . ......... . 
Grid to Cathode anrl I-T~ater ........ . 
Plat,, to Cathrnle and Heater ........ . 

Pentode Unit: 
Grid No.I to Plate .................................. . 
Grid Nu.I to Cathnd<•, Heater, Grid No.2, Grid No.3, and 

Int,•rnal Shield ................................. . 
Plato to Cathode, Heater, Grid No.2, Grid No.3, and In-

ternal Shield . . . . .............. . 
Heater to Cat-hnde (Approx.~ Each Unit} .... , ........ , , ... . 

H'ilhout 
External 

Shirld 
1.8 
2. ii 
0.4 

0.010 """" 

5.0 

2.6 
3.0 

6.~ 
o. 45 

1l 
With 

E.derrrnl 
Sl1ie/tl 

1.8 
2.5 
1.0 

0, 006 max 

5.0 

3,5 
3.0 µµf 

Characteristics, Trfode Unit Penl!,de Unit 
Plate Supply V oltag". . ....... , . . . . ............ . 150 
Grid-No.2 Supply Voltage.. . .. , ............. , .. . 
Cathode-Bias Resistor ...... , .......................... . 56 
Amplification Faclor . . , . , ............... . 4(1 
Plate Resistance /Approx.) ....... , . . . . . . . . . . . . . . . . . . . . . . 
Transconductance ................................ , . 

5000 
8500 

Grid-N,i.l Voltage for plate current of IO µ.a ........... . 
Plate Current. . . . . . . . . . . . . . . . . 

-12 
18 

Grirl-N o.2 Current. . . . . . . . . . . .............. , 

Maximum Ratings: CONVERTER SERVICE Trwde Unit 
PLATE VOLTAGE. . .. . . . . . • .. . • .. . . • . . .. . .. . 300 max 
GRID-No.2 (.SCREEN"-GRID) SUPPLY VOLTAGE,,. 
GR!D-N0.2 VOLTAGI!: .... , ........... , .. ,, ............. , • 
G"1!)-NO.l (CO'lT!tol,-GRJD) VOLTAGE, Positive bias value..... 0 11wx 
PLATE DISS!PATI0'1. ... . . . . .. . .. .... . . . . . . ..... ... .. ..... 2.7 max 
Gam-No.2 INPui·: 

For grid-No.2 voltages up to 150 volts, , ••.•......... , .• 
For grid-No.2 voltages between 150 and 300 volts .....•.. 

PEAK HEATEl<•CATHODE VOLTAGE: 
Heater negative with respect to cathode. . . • . . • . . • . . • • 200t max 
Heater positive with respect to cathode. . . . • • . . • • . . . . 2oo•t max 

•Thede component must not exc<>ed 100 volts. 
t For type 6U8-A. Peak heater-cathode volts for type 6U8, 90 max. 

I I 

AVERAGE CHARACTERISTICS 
PENTOOE UNIT 

I 

I ' 

I I I I 
I 
lb 

GRIO-N.tl VOLTS Ec1:o 

I !/ii I I 

\/l--1-. 

200 250 
PLATE VOLTS 

235 

I 

-o.s 

250 
110 

68 

400000 
5201l 
-lO 

lO 
3.5 

volts 
volts 
ohms 

ohms 
µmhos 

volts 
ma 
ma 

Pentode Unit 
300 max volts 
300 mn:r: volts 

See curve page 69 
0 wa.t volts 

2.8 max watts 

max watt 
curve page 69 

20ot max volts 
2oo•t max volts 

: 
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6V3-A 

RCA Receiving T11be Jim111al 
AVERAGE CHARACTERISTICS 

TAIOOE UNIT 

HALF-WAVE VACUUM RECTIFIER 

Miniature type used as a damper 
tube in horizontal deflection circuits 
of television receivers. Outline 19, 

92CM-1873T 

OUTLINESSECTION.Tuberequires Ne P 

miniature nine-contact socket and may be mounted in any position. It is especially 
important that this tube, like other power-handling tubes, be adequately ventilated. 
H>iATER VOLTAGE (AC/DC) ............. , ........... . 
HEATER CURRENT. • . . . . ..... , . . . .. , ..... , 

DAMPER SERVICE 
Maximum Ratings: For operation in a 525-line, Sn-frame system 

6.S 
1.75 

PEAK INVERSE PLATE VOLTAGE# (Abwlute 2\foxi1num). . . . . . . . . • , . . . . . . • 6000tmax 
PEAK PLATE CURRENT. • . . . . • . . . . 800 max 
!JC PLATE CURRENT. , • . • . . . • . . . 135 max 
PEAK HEATER-CATHODE VOLTAGE: 

volts 
amperes 

volts 
ma 
ma 

Heater negative with respect to cathode# (Absolnlc :1!<1.rimnm)... . , , . 675,)tamax volts 
Heater positive with respect to cathode. . 300" max volts 

"'The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525~1inet 30-frame system, 15 per cent of one horizontal scanning cyele is 10 microseconds. 
t Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 750 volts. 
• Tbe de component must not excieed 100 volts. 

6V6 
6V6-GT 

BEAM POWER TUBE ,,~cz c, 

Metal type 6V6 and glass octal 
type 6V6-GT are used as output am. 
plifiersinautomobile, battery-operated, H H 

and other receivers in which reduced K 

plate-current drain is desirable. Out- Nn~:-GT G,l 
lines 6 and 22, respectively, OUTLINES SECTION. Type 6V6-GT may be sup
plied with pin No.l omitted. Tubes require octal socket and may be mounted in 
any position. The 6V6 and 6V6-GT are equivalent in performance to type 6AQ5. 
Refer to type 6AQ5 for average plate characteristic curves. 
HEATER VOLTAGE (AC/00) ..••..•• ,,,, ....... , ...................... .. 
HEATER CURRENT ••• , ........... , ............................ , .... .. 

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6V6" 
Grid No.1 to Plate..... . . . • .. . . . . . . . . . .. . . .. .. . . . . . • 0.3 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3... to 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 11 

0 With shell connected to cathode. 
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6.3 
0,45 

6V6-GT 
0.7 
9.0 
7.5 

volts 
ampere 



Teclmical Data========== 
Maximum Ratings: SINGLE-TUBE CLASS A1 AMPLIFIER 
PLATE VOLTAGE •.•••.••••.••.••••.•••••.•.••.••.•.••••••••••........ 
GRID-No.2 (SCl!EeOX·GRID) VOLTAGE .••.•••• ,.,, •• ,,,, •• , ••.•• ,., .•••.•• 
PLATE DtSSIPAT!O"I •.•••• ,,,, ................... , , .... , , .. , , , , , • , •.• 
Gn1n-No.2 INPUT ••••••..•••..••••.••••..•.••....••••••.•••••••••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................•....•....... 
Heat.er positive with respect to cathode ................•.. , ......•.• 

Typical Operation: 
Plate Voltage ............•......•.....•..... 
Grid-No.2 Voltage ..............••....•.•.... 
Grid-No.l (Control-Grid) Voltage ......••••••.. 
Peak AF Grid-No.t Voltage ........•......... 
Zero-Signal Plate Current ...... , .... , , ....... . 
Maximum-Signal Plate Current ............... . 
Zero-Signal Grid-N o.2 Current (Approx.) ....... . 
Maximum-8ignal Grid-No.2 Current (Approx,) .. 
Plate Resistan<'e. . . . . . . . . . . . . . . . . . . . . ...... . 
TranRconductance. , . , ...............•....•. , . 
Load Resistance .......................... , .. 
Total Harmoni<' Distortion ................... . 
Maximum-Signal Power Output, .............. . 
■ The de component must not exeeed 100 volts. 

180 
180 

-8.5 
8.5 

29 
30 

3 
4 

50000 
3700 
5500 

8 
2 

250 
250 

-12 5 
12.5 

43 
47 

4.5 

5000() 
4100 
500(1 

8 
4.5 

Maximum Ratings: PUSH-PULL CLASS AS, AMPLIFIER 
(Some as for single-tube doss A, amplifier) 
Typical Operation (Val,u•s are for tu•o t1Jbe.,): 
Plate Voltage. . . . . . . . . . . . . . ....... , .............. , , •••• 
Grid-No.2 Voltage ................................... .. 
Grid-No.1 (Control-Grid) Voltagi, .......... , .....•. , ....• 
Peak AF G.-id-No.1-to-Grid-No.1 Voltage .................• 
Zero-Signal Plate Current ...........................•.... 
Maximum-Signal Plate Current .........•..............••. 
Zero-Signal Grid-No.2 Current / Approx.) , ................ . 
Maximum-Signal Grid-No.2 Current (Approx.) ............ . 
Plate Resistance (Approx.) ....... , ...................... . 
Transconduetance ................................. , .... . 
Effective Load Resistance ..••........................... 
Total Harmonie llistortion ...... , , , , , , .................. . 
Maximum-Signa\ Power Output ..... , .......... . 

Maximum Circuit Values, 
Grid-No.1-Cireuit Resistancr-, 

Por fixed-bias operation . 
For eaihode-hias opp.rat ion 

250 
25n 
-15 

30 
70 
7H 
5 

13 
60(Hl0 

375~ 
10000 

5 
10 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass octal type used as combined detector, 

amplifier, and ave tube. Outline 39, OUT
LINES SECTION. Except for interelectrode 
capacitances, this type is identical electri-caHy 
with type 85. Heater volts (ac/dc), 6.3; am
peres,. 0.3. For diode operation curves; refer t<J 
type 6A V6. Type 6V7-G is a DISCONTINUE I) 
type listed for reference only, 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as damper 

815 ,na,: volts 
285 max volts 

12 max watts 
2 nwx watts 

200 mn:c volts 
2oo•max volts 

310 volts 
22.) volts 
-1:: volts 
13 volts 
31 ma 
3~) ma 

2.2 ma 
6 ma 

R0()0/1 ohms 
375{1 µmho~ 
~50(1 ohms 

12 per cent 
5 :\ watts 

;2K:i volts 
2x;, volt~ 
-HI volts 

3~ volts 
70 ma 
92 ma 
4 ma 

1:,. o ma 
7()000 ohms 

3~nn umho~ 
8fl0ft ohms 

a.5 per cent 
14 watts 

p 1 1;//1,[ megohm 
0 ~ fill{J' megohm 

6V7-G 

diode in magnetic deflection circuit of 6W4-GT 
television receivers and as a rectifier in 

us,, v conventional power--supply applica-
Nc H tions. Outline 22, OUTLINES SEC-

TION. This type may be supplied with pin No.1 omitted. Tube requires octal 
socket and may be mounted in any position. It is especially important that this 
tube, like other power-handling tubes, be adequately ventilated. For curve of 
average plate characteristics, see page 67. 

HEATER VOLTAGE (AC),, , • , • , • , ••••..••••••• , •• , ••• , , ••••• , , •••• , ••• , 
HEATER CURill-JNT, ••••••• , •• ,, •• , ••• , •••• , •••• , ••••••• , ••• ,, •• ,,., •• 

DAMPER SERVICE 
Maximum Ratings: For operation in a 525-linet 30-fra,,ie system, 
PEAK l"\'ERSE PLATE VOLTAGE",, •• ,, .......................... . 
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6.3 
J.2 

8500 max 

volts 
amperes 

volts 



RCA Receiving Tube Manual 
PEAK PLATE CURRENT, .............................. ,................. 600 max ma 
De PLATE CURRENT ............................. , . . . . . .. .. • . • . • .. • . • • 126 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode* .•.•..•........ , ......... , • • • 2100 max volts 
Heater positive with respect to cathode , , , •........•• , •. , . , . , .•... , • , • 100 max volts 

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal seanning eycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

Maximum Ratings, RECTIFIER SERVICE 
PEAK INVERSE PLATE VOLTAGE •• , •.• , ................ , . , .. , , , , , •. , 
PEAK PLATE CURRENT ........................ ''' ....... ' .......... ' .. 
HOT-SWITCHING TRANSIENT PLATE CURRENT (For duration of 0.2 second max) 
De OUTPUT CURRENT. . . . . . . . . . . .... , , , ...•.. , , , . , , . , . , , . , ... , ....•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ••...•••. , , . , ...•.......•...•. 
Heater positive with respect to cathode .. , •.•..... , ...... , , . , , . , .. , , , • 

Typical Operation (Capacitor-Input Filter): 
AC Plate-to-Plate Supply Voltage frms) •. , ..•.... , ••..•...• 
AC Plate-Supply Voltage (rms) .......................... . 
Filter-Input Capacitor ...... , ..... , ..................... . 
Minimum Total Effective Plate-Supply Impedance per Plate .. 
DC Output Current .•....•............................. 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of I 62. 5 ma ........••...••.•..... 
l 125 ma ................. , •, •, • • 

At full-load current of / 125 ma , . . ..•.....•..•........ 
l250 ma ....................... . 

Voltage Regulation (Approx.): 
Half-load to full-load <UrrPnt .....••.................... 

Half-Wave 
Rectifier 

(One Tube) 

350 
20 

145 
126 

390 

335 

55 

BEAM POWER TUBE 

6w6 GT Glass octal type used in the audio 
- output stage of radio and television 

receivers. Triode-connected, it is used 

1250 maz volts 
600 maz ma 
3. 5 ma:,: amperes 
125 max ma 

450 maz volts 
100 max vol ts 

Full-Wave 
Rectifier 

(Two Tubes) 
700 

20 
145 
250 

395 

350 

46 

I 

NC 

·volts 
volts 

;<f 
ohms 

ma 

volts 
volts 
volts 
volts 

volts 

as a vertical deflection amplifier in tele
vision receivers. Outline 22, OUT

LINES SECTION. This type may be supplied with pin 
requires octal socket and may be mounted in any position. 

No.I omitted. Tube 

HEATER VOLTAGE (AC/DC), .... , • , ............ , •..... , ..... , . , ....... , 
HEATER CURRENT ............................. , .... , ........•... , 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.l to Plate ............................................. .. 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ............• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ..............•. , . 

Maximum Ratings, CLASS A1 AMPLIFIER 

DC PLATE VOLTAGE ••............. , .......... , ...........•.....•.•.• 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ......... , ........ , ...... , ....... . 
PLATE DISSIPATION, .•.. , .......................•... , ... , .......... . 
GRID-No.2 INPUT •.•................................................ 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..........•....•.......•.••.. 
Heater positive with respect to cathode ............•.. , ..••..... , ... 

•The de component must not exceed 100 volts. 

Typical Operatian: 
Plate Supply Voltage .....................•.... , .....•.•. 
Grid-No.2 Supply Voltage .............................. .. 
Grid-N o.1 ( Control-Grid) Voltage. . . . . . . . . . . . . . ........ . 
Cathode-Bias Resistor. . . • . . . . . . . . . . . . . . . . . . . ..........• 
Peak AF Grid-No;l Voltage ........................... .. 
Zero-Signal Plate Current .............................. .. 
Maximum-Signal Plate Current ..•........................ 
Zero-Signal Grid-No.2 Current ................. . 
Maximum-Signal Grid-No.2 Current. . . . . . . . . . . . ......... . 
Plate Resistance (Approx.) .............................. . 
Transconductance. . . . . . . . .. , . , , . . . . .................. . 
Plate Load Resistance. . . . . . . . . . . . . . .. . . .. .. . .. .. .... .. 
Total Harmonic Distortion (Approx.) ......•.....•......... 
Maximum-Signal Power Output .......................•..• 
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110 
110 

-7.5 

7.5 
49 
50 

4 
10 

13000 
8000 
2000 

10 
2.1 

6.3 
1.2 

0.8 
15 
9 

300 max 
150 max 

IO max 
1.26 max 

200 max 
200•max 

200 
125 

180 
8.5 

46 
47 

2.2 
8.5 

28000 
8000 
4000 

10 
3,8 

volts 
amperes 

,, .. 1 

""' µµ.I 

volts 
volts 

watts 
watts 

volts 
volts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 
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Technical Data 
AVERAGE PLATE CHARACTERISTICS 

PENTOOE CONNECTION .,.,, TYPE 6W6-GT 
E~=6.3 VOLTS 
CRIO-N22 'IOLTS:125-

I +2.5 ! I I 
i I i I 

£.ci-e:O 

' 
j I i 
I .. z.s 1 

GR10-N•1I voJs Ec,10 -s.ol 

I ' -751 
-1001 

' -t2,51 

I 
rEC.1 :::.+.!>1 -1!.o~ 

V --- --1=-
.:-__ - =+---l i. :i,...o I ,:.::. ---::..- --- - --.5 

' 0 50 100 200 2!)0 300 
PLATE VOLTS 

Moximum Circuit Volues ( For ,naxi,nu.m rated conditions): 
Grid-No.1 Circuit Resistance: 

For fixed-biaR opf>ration ..... , .......•.... , ...........•..•.. ~ ...•.• 
:F'or cathode-bias operation .....•......................• , •.....• , .. 

0.1 max megohm 
0.5 nMx megohm 

Chorocteristks (Triode Connution)*: 
Plate Voltage .•...... ,, .••..... ,., ...........................••..• 
Grid-)fo.l Voltage .. , .. , .. , .. , .• , •......................•............ 
Amplification Factor ...•........... , .......•..•.... , ... , .••.. , , • , •.. , 
Plate Resistance ..•.... , , , ..... , . . . . . . . . . . . . , .... , , •. , , .. , . . . ... , . 
Transconductance .................................... , ......... ~ ...• 
Plate Current............................ . . . . . . . . . . . ........... , ..• 
Grid No.l Voltage (Approx.) for plate current of 50 ,ua. . . , • , , .. , ..... . 
*Grid No. 2 connected to plate. 

VERTICAL DEFLECTION AMPUFIER (Triode Connection)* 
Maximum Rotings: For operation in a ,525-line, SO-frame system 
DC PLATE VOLTAGE •• ' ..••. ' ..••.• , •••••• '' ••••••. '''' •. '' .•.•.••••• 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Ab80lute maximum) , , , , , , , , , , . , . 
PEAK ~EGATlVE·PULSE GR!D-N0,1 VOLTAGE, , , ••• , ••••.•... , . , , • , •• , ••• 
PEAK CATHODE CUl<RENT. . . , , •. , , , , •.••.•...•••••• , • , ••.• , , • , • , • 

AVERAGE CATHOOE CmmENT ... '' '''.' ''.'. ' •• '' •••.....••. '.' '' ' ••• ' 
PLATE DISSIPATIO~, , •••.•••••• , • , , , ••• , •• , ..... , •• , , • ~ •• , •••• , , ••• , , •• 

250 

200 

50 

t/ I rl I 
} j 
I !/ 

AVERAGE PLATE CHARACTERISTICS 
TRIOOE CONNECTION 

TYPE 6W6·GT 

t 
E,r==6.3 VOLTS ,__ CRID-Nt2 CONNECTED TO PLATE 

.,, I I I 
I 7 

I l/ I I lo/ 1, 
" (;' 

/ i 'Y ' I I "" I 

7 -T/1 I I I I 

I/! ! / I/ I I 

f V I I/ I I I I 

~ I) I ,1" / V 
I / / 

/ i /I., / ....... .v / ../ 
/ I 

lGC 200 300 400 soo 600 
PLATE VOLTS 
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225 
-3H 
6.2 

1600 
3800 

22 
-42 

300 ma.i: 
1200°,nax 
-250 ma.t 

140 ma.r 
40 nro.r 

7.5111(1:J; 

I 

I 

volts 
volts 

ohms 
;1mhos. 

ma 
volts 

volts 
volts 
volts 

ma 
ma 

watts 



RCA Receiving Tube Man11al 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . ........................... . 
Heater positive with respect to cathode . ..••. ..• .••..•••............ 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 

200 max 
200■max 

volts 
volts 

For cathode-bias operation .... ..............•.• . ..•... , • . . . . . • . . . . 2 . 2 max megohms 
* Grid N o.2 connected to plate. 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-Crame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
0 Under no circumstances should this absolute value be exceeded. 
■ The de comp<>nent must not exceed 100 volts. 

SHARP-CUTOFF PENTODE 
Glass octal type used as biased detector 

or high-gain amplifier in radio receivers. Out-

6w7 G line 39, OUTLINES SECTION. Tube requires 
- octal socket. Heater volts (ac/ dc), 6.3; am-

peres, 0.15. Maximum ratings: plate volts, 300 H 
max; grid-N o.2 (screen-grid) volts, 100 max; grid
No.2 supply volts, 300 max; grid-No.1 (control
grid) volts, 0 min; plate dissipation, 0.5 max 

watt; grid-N o.2 input, 0.1 max watt. Within its maximum ratings, this type is identical electrically 
with type 6J7. Type 6W7-G is a DISCONTINUED type listed for reference only. 

6X4 

FULL-WAVE VACUUM RECTIFIER 

Miniature type used in power sup
ply of automobile and ac-operated radio 
receivers. Equivalent in performance 
to larger types 6X5 and 6X5-GT. Type 

H NC 

H Po1 
6 

NC K 

I 

6X4 requires miniature seven-contact Po2 

socket and may be mounted in any position. Outline 13, OUTLINES SECTION. 
It is especially important that this tube, like other power-handling tubes, be ade
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to INTERPRETATION OF TUBE DATA. 

HEATER VOLTAGE (AC/DC) ••••• • •. . ...•...• • •..•.•• • •..•••.. ,.. ........... 6.3 
HEATER CURRENT ...•..••..•••• , ..• •••• , ..... . .... ....... . ... ........ ,.. 0.6 

so 
... 
~ ., 
Q. 

"' IJ 
0: 

"' IL 
2 
< 
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-' 
:i ,.. 
::, 
Q. ,.. 
::, 
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RATING CHART 

TYPE 6X4 E~= 6 .3 VOLTS = ~~~~~l~~~u~R o~~~KE INPUT -1---lf----lf----l 
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Technical Data 
Maximum Ratings, FULL-WAVE RECTIFIER 
PEAK lNVElRSE PLATEl VOLTAGE ...•....•.•.• ., .•..•.• , •..••. , ....... . 
PElAK PLATE CURRENT (Per Plate). . . . . . . .........•..•..•..••••.•.•...... 
AC PLATEl SUPPLY VOLTAGE (Per Plate, rms) •••••••••.•••...•.•..•..•..••.• 
DC OUTPUT CURRENT (Per Plate) . . . . . . ......•.•• , ••.•.•......••••....• 
HOT-SWITCHING TRANSIENT PLATE CURRENT •.•.•• , .•• , , , • , •... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•..•. , •.•....... , ......... . 
HeatRr positive with respect to cathode ....•....•..•. , ......... . 

Typical Operation, 

1250 ,nax volts 
246 max ma 
See Rating Chart 
See Rating Chart 

# 

450 max 
2oo•max 

volts 
volts 

Filter Input Capacitor Choice 
AC Plate Supplf Voltage (Each plate, rms). . . . ..••••... , . . 325 400 volts 
Filter Input Capacitor. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 10* µf 
Effeeti\•e Plate Supply Impedane.e per Plate. 525 ohms 
Minimum Filter Input Choke. . . . . . . . . . . . . . . 10 henries 
DC Output Current . . . . . . . . . . . . . . . . . . . . . 70 70 ma 
DC Output Voltage at Input to Filter (Approx.). 310 340 volts 
= If hot-switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higlier than that of the peak plate current. 
\\Then capacitor--.input circuitR are used, a maximum peak current value per plate of 1 ampere during 
the initial cycles of the hot-switching transient should not be exceeded. 
•Thede component must not exceed 100 volts. 
* Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
should be increased to prevent exceeding the maximum rating for peak plate current. 

OPERATION CHARACTERISTICS 
F'VLL-WAVE: CIRCUIT, CAPACITOR; INPUT TO FILTER 

TVPE 6X4 
£r=63 VOLTS 
flL TER •INPUT CAPACITOR: 10µ.f 
TOTAL EFFECT. PLATE-SUPPLY IMPtoANCE 

{
520 OHMS FOR CURVES 1-S 

PER PLATE 400 OHMS FOR CURVES 6-8 
700 DEA= SEE RA TING CHART 700 

600 

°' '" ~ 
~!>00 

f! ,_ 
:, 

~400 

!.i: .., 

OPERATION CHARACTERISTICS 
FULL-WA\/£ CIRCUIT CHOKE INPUT TO FILTER 

' ' ' TYPE 6X4 
'E;= 6.3 VOLTS -

--CHOKES OF INFINln INDUCTANCE 
:...---.. -01ot{ES OF VALUES SHOWN _ 

- - BOUNDARY LINE FOR CHOKE VALUES 
SHOWN 

"CBA~SEE RATING CHART ---

r f--~ ;- -
O AS SHOWN I IOµ; 
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FULL-WAVE VACUUM RECTIFIER 
Metal type 6X5 and glass octal 

type 6X5-GT are used in power sup
ply of automobile and ac-operated re
ceivers. Outlines 6 and 22,respectively, 
OUTLINES SECTION. Type 6X5-

6X5 

6X5-GT 

GT may be supplied with pin N o.1 omitted. Both types require octal socket. Type 
6X5 should be mounted in vertical position, but horizontal operation is permissible 
if pins 3 and 5 are in horizontal plane. Type 6X5-GT may be operated in any posi
tion. For maximum ratings, typical operation data, and curves, refer to type 6X4. 
Type 6X5 is a DISCONTINUED type listed for reference only. 
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6X8 

RCA Receiving Tube Manual 

TRIODE-PENTODE CONVERTER 

Miniature type used as combined 
oscillator and mixer tube in television 
receivers utilizing an intermediate fre
quency in the order of 40 megacycles 
per second. In such service, the 6X8 Pp 

gives perfoi:mance comparable to that obtainable with a 6AG5 mixer and an 
oscillator consisting of one unit of a type 6J6. When used in an AM FM receiver, 
the triode unit is used as an oscillator for both sections. In the AM section, the 
pentode unit is used as a high-gain pentode mixer; in the FM section, the pentode 
unit is used either as a pentode mixer or as a triode-connected mixer depending on 
signal-to-noise considerations. Outline 12, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 

HEATER VOLTAGE .................... , ........................ . 
HEATER CURRENT ............................................. . 

DIRECT lNTERELECTRODE CAPACITA'1CES (Approx.): 
'l'RJODB UNIT: 

Grid to Plate ............. . 
Grid to Cathode and Heater .. 
Plate to Cathode and Heater .. 

PENTODE UNIT: 
Grid No.1 t, Plate ............................... . 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid N o.3 .. 
Plate to Cathode, Heater Grid No.2, and Grid No.3. 

Pentode Grid No.I to Triode Plate ...... . 
Pentode Plate to Triode Plate ...... . 

Without 
External 

Shield 
1. 4 
2.0 
0.5 

0. 09 rnax 
4.3 
0. 7 

0.045 max 
0. 040 max 

6.3 
0.45 
With 

External 
Shield 

1.4 
2.6 
1. 0 

0.06 max 
4.5 
1.4 

0.035 max 
0.008 rnax 

volts 
ampere 

Characteristics: Triode Unit Pentode Unit 
Plate Supply Voltage ..... . 
Grid N o.3 (Suppressor Grid). 
Grid-No.2 Supply Voltage. 
Cathode-Bias Resistor ....... . 
Amplification Factor. . . . . . . . . . . . .......... . 
Plate Resistance (Approx.) ..... . 
Transconductance. . . . . . . . . . ......... . 
Grid-No.1 Voltage for plate current of 10 µa. 
Plate Current .............. . 
Grid-N o.2 Current ......... . 

Maximum Ratings: 
PLATE VOLTAGE .................. . 
GRID-N0.2 SUPPLY VOLTAGE ....... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 

Negative bias value ....... . 
Positive bias value. 

CONVERTER SERVICE 

100 250 volts 
- Connected to cathode at socket 

100 
40 

6900 
5800 

-10 
8.5 

Triode Unit 
as Osc. 

250 max 

-40 max 
0 max 

150 volts 
200 ohms 

750000 
4600 

-10 
7.7 
1. 6 

Pentode Unit 
as Mixer 

ohms 
µmhos 

volts 
ma 
ma 

250 max vol ts 
250 rna.x volts 

See curve page 69 

-40 max volts 
0 max volts 

AVERAGE PLATE CHARACTERISTICS 
TPIODE: UNIT 
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Technical Data 
PLATE DISSIPATION ...•.... , •.••••• , .••••• , ~ •••.•••••.• 
GRID-N0.2 INPUT: 

For grid-N o.2 voltages up to 125 volts ...........•.••• 
For grid-No.2 voltage.a between 125 and 250 volts ... , ••. 

GR!D-N o.1 INPUT. . . . . . . . . . • . . . . . . . • . .•.•......••..•• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............. , . 
Heater positive with respeet to cathode .............. . 

1.5 max 

0.5maz 

lOOma,: 
100 ma:l' 

2.0 ma;,, watts 

0.4 max watt 
See curve page 69 

watt 

JOO max volts 
100 max volts 

Typical Operation: 
Triode Unit Pentode Unit 

as 250-M, Ooc. as 1l:tixer* 
Plate Voltage ......•........ , ...... , ......... ,. , .... . 
Grid N o.3 ..•.. : .............................•........ 
Grid-No.2 Voltage ......................•............. 

150 150 volts 
- Connected to cathode at socket 

Mixer Grid-No.I Supply Voltage ..........•............• 
Oscillator Voltage at Mixer Grid No.I ..... , ............ . 
Mixer Grid-No.I-Circuit Resistance ...••.•.....•..... ,., 
Oscillator Grid Resistor ............ , , ................. . 2700 
Conversion Transconduetance. ~ ....................... . 
Plate Current .................................••...... 13 
Grid-No.2 Current. . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Grid-No.I Current ........................•... , .... , .• 
Oscillator Power Output (Approx.) •••••.•.•.•••.••.•.... 0.5t 

Maximum Circuit Values, 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation. . . . • . . . . . . . .. . . . • . . . . . . . . . . . . ......•. , .... . 
For <'llthode-bias operation .•.........•......... , ................... , 

*With separate excitation and triode unit grounded. 

150 volts 
-3. 5 volts 
2. 6 rmll volts 

120000 ohms 

2100 
6.2 
1.8 
2.0 

0. l max 
0,5 max 

ohms 
µmhoa 

ma 
ma 
ea 

watt 

megohm 
megohm 

t In TV or FM receivers, it is generally desirable to operate the oscillator with less power input than 
shown in the tabulated data in order to avoid over-excitation and excessive oscillator radiation. 
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AVERAGE PLATE CHARACTERISTICS 
PtNTOOE UNIT 

+0.51 • TYP~ exe -~ 
• £4C=6.3VOLTS _/ 

I I . I GRIO-N.t2 VOLTS=t!>O 

GRIO-Ntt I VOLTS Jc,•O ! CRto-N• 3 VOL~S:: 0 I ! 

! I 

'• -0.,5, 

' I ' -1.0 

1.1 ! 
-1.s 

LJ;: ;: 1"' . I -2.0 

.J t.2;_! I I ! ·- ·- ·- .... - ---2:.5 '~ 
~- ;,.- -- r,-- ·- ·- =s:o -Ec,=0 i 

0 

' ' • I '1,;11"' - ·- .... -1""' .... ·I-- ·-I ·- -- --LO I .,. 
I/ 

50 

r;; -4.0: 

100 100 200 250 300 
PLATE VOLTS 

FULL-WAVE VACUUM RECTIFIER 
GlaSll type used in power supply of radio re

ceivers.Outline34 or 35, OUTLINES SECTION. 
Heater volts (ac/dc), 6.3; amperes, 0.8. The 
maximum ac plate voltage per plate is 350 
volts (rms), and the de output current is 50 
ma. This is a DISCONTINUED type listed 
for reference only, 

BEAM POWER TUBE 
Glass octal type used as output amplifier in 

radio receivers. Also used in rl-operated, high
voltage power supplies in television equipment, 
Outline 42, OUTLINES SECTION. Tube re
quires octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.8; ampere.a, 
1.25. Typical operation as class A1 amplifier: 
plate volts, 135 (200 max); grid-No.2 volts, 135 
max; grid-No.1 volts, -13.5; plate dissipation, 
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RCA Receiving T11be iHanual 
12.5 max watts; grid-No#2 input, 1.75 mnx watts; plate ma., 58; grid~No.2 ma., 3~5; plate resistance. 
9300 ohms; transconductance, 7000 ,umhos~ load resistance. 2000 ohms; maximum-signal power output, 
3.6. Typical operation as class C rf power amplifier and oscillator: de plate volts, 350 ,nax; de grid-No.2 
volts, 115 (135 max); de grid-No.1 volts, -40 (-90 max); peak rf grid-No.1 volts, 48; de plate ma., 60 
(80 max); de grid-No.2 ma., 5.1; de grid-No.l ma., 1.4 (1.5 max); plate input, 23 max watts; grid-No.2 
input, 0.6 max watt; plate dissipationt 8 1w:1.t watts; drh·ing power, 0.1 watt; power output (approx.) 1 

14 watts. This type is used principally for renewal purposes. 

6ZS 

6Z7-G 

HIGH-MU TWIN POWER TRIODE 
Glass octal type used as class B amplifier 

in output atace of radio receivers. Outline 36, 
OUTLINf!S SECTION. For electrical charac
teristics, refer to type 79. Heater volts (ac/dc), 
6.3; amperes, 0. 6. This is a DISCONTINUED 
type listed for reference only. 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

recaivers. Outline 35, OUTLI.:-IES SECTION. 
Heater volts rae/dc), 12.6 in series heater ar
rangement and 6.3 in parallel arrangement; 
amperes, 0.4 (series), 0.8 (parallel). Maximum 
ac plate voltage per plate is 230 volts, and 
maximum de output current h:; 60 ma. This is a 
DISCONTINUED type listed for reference 
only. 

HIGH-MU TWIN POWER TRIODE 
Glass octal type used as class B amplifier 

in output stage of radio receivers. Outline 36, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes. 0.3. 
Typkal operation and maximum ratings as 
class R power amplifier: plate volts, 180 max; 
grid volts, O; peak plate ma. per plate, 60 max; 
average plate dissipation, 8 max watts; zero-

signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000ohms; output watts, 4.2 with average 
input of 320 milliwatts applied between grids. This is a DISCONTINUED type listed /or reference only. 

6ZY5-G 

7A4 

7A5 

FULL-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

radio equipment where economy of power ie 
important. Outline 36, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 
120; de output ma., 40; peak heater-cathode 
volts, 450. This is a DISCONTINUED type 
listed for reference only. 

MEDIUM-MU TRIODE 
Glass lock-in type used as detector, ampli• 

fier; or oscillator in radio equipment~ Outline 15t 
OUTLI.:-IES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Maximum ratings, typical operating conditionst 
and curves for type 7 A4 are the same as for 
metal type 6J5. Type 7 A4 is used principally 
for renewal purposes~ 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in radio receivers in which the plate voltage 
available for the output stage is relatively low. 
Outline 20. OUTLINES SECTION. Tube re
quires lock-in socket. Heater volts (ac/dc), 6.8; 
amperes, 0~75~ Typical operation and maximum 
ratings as class A 1 amplifier: plate volts, ll 0 

NC. NC. 

Cz 

p 

(125 max); grid-No.2 volts, 110 (125 max); ss " 
plate dissipation, 5.5 -max watts; grid-No.2 input, 1.2 max watts; grid-No.l volts, 7.5; plate ma., 40; 
grid-No.2 ma., 3; plate resistance, 16000 ohms; transconductance, 5800 i,mhos; load , .. iatance, 2500 
ohms; maximum-signal output watts, 1.5. Type 7A5 is used principally for renewal purposes, 
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Technical Data =======---= 
TWIN DIODE 

Glass lock-in type used as detector, low• 
voltage rectifier, or ave tube. Outline 15, OUT• 
LINES SECTION". Tube requires lock-in sock• 
et. Heater volts (ac/ de), 6.3; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (rms), 150; de output ma. per plate, 
8; peak ma. per plate, 45; peak heater-cathode 
volts, 330. The application of this type is similar 
to that of metal type 6H6. Type 7 A6 is used 
principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For maximum 
ratings, typical operation, and curves, refer to 
metal type 6SK7. Type 7A7 is used principally 
for renewal purposes. 

OCTODE CONVERTER 

7A6 

7A7 

,:. 2 Glass lock-in type used as converter in 
superbeterodyne circuits. Outline 15, OUT-
LIN"ES SECTION, Tube requires lock-in sock• 7A8 
et. Heater volts (ac/dc), 6.3: amperes, 0.15. 
Typical operation and maximum ratings as fre-
quency converter: plate volts, 260 (300 ma,;); 
grids-No.3-and-No.5 volts, 100 max; grid-No.2 

BS supply volts, 250 (300 max); grid-No.2 volts, 
165 (200 max); plate dissipation, 1 max watt; grids-No.3-and-No.5 input, 0.3 max wall; grid-No.2 
input, 0.75 max watt; grid-No.4 volts, -3 (O min); grid-No.l resistor, 50000 ohms; plate ma., 3; grids
No.3-and-No.5 ma., 3.2; grid-No.2 ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; con
version transconductance, 550 µmhos. Type 7 AB is used principally for renewal purposes. 
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POWER PENTODE 
Lock-in type used in output stage of video 

amplifier of television receivers. Outline 20, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.6. 
Typical operation and ratings as e.!asa A, video 
amplifier: plate volts, 300 max: grld-No.2 volts, 
150 max; plate dissipation, 10 max watts; grid-
N o.2 input, 1.2 max watts; cathode resistor, 68 

7AD7 

ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance, 300000 ohms; transconductance, 9500 µmhos. 
This type is used principally for renewal purposes. 

G3 IS 
5 
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MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
15, OUTLINES SECTION. Tube requires lock
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. Ratings and characteristics as class A, 
amplifier (each section): plate volts, 250 (300 
max); cathode-bias resistor, 1100 ohms; plate 
ma., 9; transconductance, 2100 µmhos; amplifi
cation factor, 16; plate resistance, 7600 ohms. 
This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf amplifier in 

ac/dc receivers or in mobile equipment where 
low heater current drain is important. Outline 
15, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 6.3; am• 
peres, 0.15. Characteristics as class A, amplifier: 
plate and grid-No.2 supply volts, 250 (300 max); 
plate dissipation, 2 max watts; grid-No.2 input, 
0.75 max watt; grid No.3 and internal shield 

7AF7 

7AG7 

connected to c.athode at socket; plate resistance (approx.), 0. 75 megohm; transconductsnce, 4200 
µmhos; cathode-bias resistor, 250 ohms; plate ma., 6; grid-No.2 ma., 2. Type 7AG7 is usedprineipally 
for renewal purposes. 
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REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf amplifier in 

high-frequency and wide-hand applications. 
Outline 15, OUTLINES SECTION. Tuhe re
quires lock-in socket. HeatH volts (ac/dc), 6.3; 
amperes, 0.15. Characteristics as class At ampli-
fier: plat<> and grid-No.2 supply volts, 250 (800 
max); plate dissipation, 2 ow.r watts; grid-No~2 
input, 0.7 wa.x watt; cathode-bias resistor, 250 
ohms; grid No.3 and internal shield connected 

G3~ IS 
,; 5 

G2 CJ 

1 
p K 

8 
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to cathode at socket; plate resistanef! \approx.)J 1 megohm; transconductance, 3300 µmhos; plate ma .• 
6.8; grid-No.2 ma., 1.9. Type 7AH7 is used principally for renewal purposes. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as combined 

7 AU7 vertical deflection amplifier and ver
tical deflection oscillator in television 
receivers. This type has a controlled , 
heater warm-up time for use in re- PTz HM 

ceivers employing series-connected heater strings. Each unit may also be used as a 
horizontal deflection oscillator, or in audio mixer, phase inverter, multivibrator, 
sync separator and amplifier, and resistance-coupled amplifier circuits in radio 
equipment. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 7 in series 
arrangement, 3.5 in parallel arrangement; amperes, 0.3 (series), 0.6 (parallel); 
warm-up time (average) in parallel arrangement, 11 seconds. Except for heater 
rating, this type is identical with miniature type 12AU7. 

7B4 

7B5 

7B6 

7B7 

HIGH-MU TRIODE 
Glass loek-in type used in r~istance

coupled amplifier circuits. Outline 15, OUT
LINES SECTION. Tube requires lock-in sock
et. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode eapa~itances, this 
type has the same maximum ratings and char
acteristics as metal types 6F5 and 6SF5. Type 
7B4 is used principally !or renewal purposes. 

POWER PENTODE 
Glass lock-in type used in output stage of 

radio receivers. Outline 20, OUTLINES SEC
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.S; amperes, 0.4. Exeept for 
interelectrode capacitances, this type is the 
same electrically as glass-octal type 6K6-GT. 
Type 7B5 is used principally for renewal 
purposes. 

TWIN DIODE-HIGH-MU TRIODE 
Glass lock-in type used as eombined de

tector, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/de), 6.S; amperes, 0.3. 
Except for interelectrode capacitances, this 
type is the same electrically as metal type 
6SQ7. Type 7B6 is used principally for renewa 
purposes .. 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in radio receivers employing ave. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/de),6.3; amperes, 0.15. 
Typical operation as class A, amplifier: plate 
volts, 250 (300 max); grid-No.2 volts, 100; 
grid-No.I volts, -3; grid No.3 connected to 
cathode at socket; plate ma., 8.5; grid-No.2 
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ma., 1. 7; plate resistance, 0. 75 megohm; transconductance, 1750 µmhos. Type 7B7 is used principally 
for renewal purposes. 
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Technical Data=========

PENT AGRID CONVERTER 
Glass lock-in type used aa frequency con

verter in superheterodyne circuits. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/ de), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this type 
is the same electrically as metal type 6A8. Type 
7B8 is used principally !or renewal purposes. 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in radio receivers. Outline 20, OUTLINES 
SECTION. Tube requires lock-in socket. Heat
er volts (ac/dc), 6.3; amperes, 0.45. Refer to 
metal type 6V6 for maximum ratings and typi
cal operation as single-tube class At amplifier 
and as push-pull amplifier, and for curves, to 
miniature type 6AQ5. Type 7C5 is used princi
pally for renewal purposes. 

TWIN DIODE-HIGH-MU TRIODE 
Gius lock-in type used as combined de

tector, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Typical operation of triode unit as class A, 
amplifier: plate volts, 250 (300 max); grid volts, 
-1; plate ma., 1.3; plate resistance, 0.1 megohm; 
transconductance, 1000 µmhoe. For diode oper• 
ation curves and triode application, refer to 
miniature type 6A V6. Type 7C6 is used princi
pally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as biased detector 

or rf amplifier. Outline 15, OUTLINES SEC-
TION. Tube requires loek-ln socket. Heater 
volts (ac/dc), 6.3; amperes, 0.15. Typical op
eration as class A, amplifier: plate volte, 250 
(300 max); grid-No.2 volts, 100; grid-No.1 
volts, -3 (0 min); grid No.3 and internal shield 
connected to cathode at socket; plate resistance 

7B8 

7C5 

7C6 

7C7 

(approx.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; transconductance, 1300 µmhos. Type 7C7is 
used principally for renewal purposes. 
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TWIN DIODE-MEDIUM-MU TRIODE 
Glass lock-in typ0 used as combined de

tector, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/de), 6.3; amperes, 0.8. 
For maximum ratings, typical operation, and 
curves, refer to miniature type 6BF6, Type 7E6 
is a DISCONTINUED type listed for reference 
only. 

TWIN DIODE-REMOTE-CUTOFF 
PENTODE 

Glal!S lock-in type used as combined de• 
tector, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation of pentode unit as class A, 
amplifier: plate volts, 250 (300 maz); grid-No.2 
volts, 100 maz; plate dissipation, 2 maz watts; 
grid-No.2 input, 0.3 max watt; cathode-bias 

7E6 

7E7 

resistor, 330 ohms; plate resistance, 0.7 megohm; transconductance, 1300 µmhos; plate ma., 7.5; grid
No.2 ma., 1.6. For diode curves, refer to type 6A V6. Type 7E7 is used principally for renewal purposes. 
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HIGH-MU TWIN TRIODE 
Glass lock-in type used as phase inverter or 

resistance-coupled amplifier. Outline 15, OUT
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation as dass 
A1 amplifier, and curves, refer to glass-octal 
type 6SL7-GT Type 7F7 is used principally 
for renewal purposes. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as amplifier or oscil

lator in radio equipment. Outline 15, OUT
LINES SECTION, except over-all length is 
2-9/32 max inches and seated length is 1-3/4 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Typical opera
tion as class At amplifier (per unit): plate volts, 
250 (800 max); cathode-bias resistor, 500 ohms; 
plate ma., 6.0; transconductance, 3300 µmhos; 
amplification factor, 48. Type 7F8 is used prin
cipally for renewal purposes. 

35 

SHARP-CUTOFF PENTODE ~G:?, s IS 

Glass loek-in type used in video amplifiers G;l ,:;1 
of television receivers and in other applications 
requiring high transconductance. Outline 15, 
OUTLINES SECTION, Tube requires lock-in 7 
socket. Heater volts (ac/de), 6.3; amperes, p K 
0.45. Typical operation as class A, amplifier: 8 
plate volts, 250 (300 max); grid-No.2 volts, 100; H H 
plate dissipation, 1.5 max watts; grid-No.2 in- es 

put, 0.8 max watt; grid-No.l volts, -2; grid No.3 and internal shield connected to cathode at socket; 
plate resistance (approx.), 0.8 megohm; transconductance, 4500 µmhos; plate ma., 6; grid-No.2 ma., 2.0, 
T,-pe 7G7 is used principally for renewal purposes. 

7H7 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation as class At amplifier: plate volts, 250 
(300 max); grid-No.2 volts, 150; plate dissipa
tion, 2.5 max watts; grid-No.2 input, 0.5 max 
watt; grid N o.3 and internal shield connected 
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to cathode at socket; cathode-bias resistor, 180 ohms; plate resistance (approx.), 0.8 megohm; trans• 
conductance, 4000 µmhos; plate ma., 10; grid-No.2 ma., 3.2. Type 7H7 is used principally for renewal 
purposes. 

7J7 

7K7 

TRIODE-HEPTODE CONVERTER 
Glass lock-in type used as combined oscil

lator and heptode mixer in radio receivers. Out• 
line 16, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 6.3; am
peres, 0.3. For maximum ratings and typical 
operation, refer to glass-octal type 6J8-G. Type 
7J7 is used principally for renewal purposes. 

TWIN DIODE-HIGH-MU TRIODE 
Glass lock-in type used as FM detector and 

audio amplifier in circuits which require diode 
and triode units with separate cathodes. Outline 
16, OUTLINES SECTION. Tube requires lock• 
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. For ratings and typical operation, refer to 
glass-octal type 6AQ7-GT. Type 7K7 is used 
principally for renewal purposes. 
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Technical Data 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf and if ampli-

fier in radio equipment. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation as class At amplifier: plate volts, 250 
(300 ma:,,); grid-No.2 volts, 100; grid-No.1 
volts, -1.5; grid No.3 tied to cathode at socket; 
cathode-bias resistor, 250 ohms; plate ma., 4.5; 

grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 
DISCONTINUED type listed for reference only. 
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MEDIUM-MU TWIN TRIODE 
Gla,,s lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
20, OUTLINES SECTION. Tub1>requireslock
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.6. For maximum ratings and typical operat.ion 
of each triode unit, refer to metal type 6J5. The 
application of this type is similar to that of 
glass-octal type 6SN7-GT. Type 7N7 is used 
principally for renewal purposes. 

PENT AGRID CONVERTER 
Glass lock-in type used as converter in 

superheterodyne circuits. Outline lfi, OUT
LINES SECTION. Tube requires Jock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.8. For 
maximum ratings, typical operation in con ver
ter service, and curves, refer to metal type 6SA 7. 
Type 7Q7 is used principally for renewal 
purpoaes. 

TWIN DIODE
REMOTE-CUTOFF PENTODE 

Glass lock-in type used as combined de-
tector, amplifier, andavctube. Outline 15, OUT
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation of pentode unit as class A1 amplifier: 
plate volts, 250 max; grid-No.2 volts, 100; plate 
dissipation, 2 max watts; grid-No.2 input, 0.25 
rnax watt; grid-No.1 volts, -1 (0 min); plate 

7L7 

µmhos. This is a 

7N7 

7Q7 

7R7 

resistance (approx.), 1.0 megohm; transconductance, 8200 ,umhos; plate ma., 5.7; grid-No.2 ma., 2.1. 
Refer to type 6A V6 for diode curves. Type 7R7 is used principally for renewal purposes. 

.... 

TRIODE-HEPTODE CONVERTER 
Glass lock-in type used as combined triode 

oscillator and heptode mixer in radio receivers. 
Outline 15, OUTLINES SECTION. Tube re
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation of heptodeunit: 
plate volts, 250 (300 max}; grids-N o.2-and-N o.4 
volts, 100; grid-No.1 volts, -2; plate resistance, 
L25 megohms; conversion transconductance, 

757 

525 µninos; plate ma., 1.8; grids-No.2-and-No.4 ma., 8.0. Typical operation of triode unit: plate supply 
volts, 250 (300 ma:i:) applied through a 20000-ohm dropping resistor bypassed by a 0.l-µf capacitor; grid 
resistor, 50000 ohms, plate ma., 5.0; total cathode ma. (both units), 10.2. This is a DISCONTINUED 
type listed for reference only. 

"~ 
5 

,:s SHARP-CUTOFF PENTODE 
Glass Jock-in type lll!ed as rf or if amplifier 

c2 c, in radio receivers. Outline 15, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater 7V7 
volts (ae/dc), 6.3; amperes, 0.45. Typical oper-

P 7 K ation as class A1 amplifier, plate and grid-No.2 
supply volts, 300 max; grid-No.2 series resistor, 

8 40000 ohms; plate dissipation, 4 max watts; 
H es H grid-No.2 input, 0.8 max watt; grid No.3 con-

nected to cathode at socket; cathode-hias resistor, 160 ohms; plate resistance, 0.3 megohm; transcon
conductance, 5800 µmhos; plate ma., 10; grid-No.2 ma., 3.9. Type 7V7 is used principally for renewal 
purposes. 
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SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in radio receivers. Outline 15, OUTLINES SEC
TION. Tube requires lock-in socket. Hester 
volts (ac/dc), 6.3; amperes, 0.45. This type is 
the same as type 7V7 except for socket con
nections. Type 7W7 is used principally for 
renewal purposes. 

TWIN DIODE-HIGH-MU TRIODE 
Glass lock-in type used a. combined de

tector, amplifier, and ave tube in circuits which 
require diodes with separate cathodes. Outline 
20, OUTLINES SECTION. Tube requires lock
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. Ratings and characteristics of triode unit as 
clasa A1 amplifier: plate volts, 250 (300 max); 
grid volts, -1; amplification factor, 100; plate 
reaistance, 67000 ohms; transconductance, 1500 
µmhos; plate ma., 1.9. Type 7X7 is used princi
pally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply of 

automobile radio receivers and compact ac
operated receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Rea ter 
volts (ac/dc), 6.3; amperes, 0.5. Maximum 
ratings: peak inverse plate volts, 1250; peak 
plate ma. per plate, 180; de output ma., 70; 
pesk heater-cathode volts, 450. For typical op
eration, refer to miniature type 6X4. Type 7Y 4 
is used principally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply of 

automobile and ac-operated radio receivers. 
Outline 20, OUTLINES SECTION. Tube re-724 quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.9. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 300; 
de output ma., 100; peak heater-cathode volts, 
460. Typical operation with capacitor-input fil-
ter: ac plate-to-plate supply volts (rms), 650; BS 

total effective plate-supply impedance per plate, 75 min ohms; de output ma., 100. Typicai operation with 
choke-input filter: ac plate-to-plate supply volts (rms), 900; filter-input choke, 6 min henries; de output 
ma., 100. This type is used principally for renewal purposes. 

HIGH-MU TRIODE
SHARP-CUTOFF PENTODE 

SAWS A Miniature type used in a wide va-
- riety of applications in television re

ceivers employing series,.connected 
heater strings. The pentode unit is 
used as an amplifier and the triode 

unit is used in low-frequency oscillator or sync circuits. Outline 14, OUTLINES 
SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average) 11 
seconds. Except for heater rating, this type is identical with miniature type 
6AW8-A. 

8CG7 

MEDIUM-MU TWIN TRIODE 
Miniature type used as combined 

vertical deflection and horizontal de
flection oscillator in television receiv
ers employing series-connected heater 
strings. Outline 14, OUTLINES SEC- PT2 

TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater rating, this type is identical with miniature type 6CG7. 
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MEDIUM-MU DUAL TRIODE 
Miniature type used as combined 

vertical oscillator and vertical de
flection amplifier in television receiv
ers employing series-connected heater 

PT2 strings. Outline 14, OUTLINES SEC-

8CM7 

TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 sec
onds. Except for heater rating, this type is identical with miniature type 6CM7. 

H , 

s BEAM POWER TUBE 
Miniature type used as vertical 

deflection amplifier in television re- 8 EM 5 
a 00

1
~oT ceivers utilizing picture tubes having 

"
st 

diagonal deflection angles of 110 de-
grees and employing series-connected 

heater strings. Outline 18, OUTLINES SECTION. Heater volts (ac/dc), 8.4; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this 
type is identical with miniature type 6EM5. 

p~G 

~ r r 

POWER TRIODE 
Glass type used as an audio-frequency am

plifier. Outline 51, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Typical oper
ation as t"lass A1 af power ampHtier: plate volts, 
425 max; grid volt.s, -40; peak af grid volts, 35; 
plate ma., l8; plate resistance, 5000 ohmsi 
transcondu<'tanee, 1600 µmhos; load resistance, 

10 

10200 ohms; undistorted output watts, 1.6. This is a DISCONTINUED type listed for reference only, 
H 

5 DUAL TRIODE 
l\finiature type used as combined 

vertical oscillator and vertical de- 10DE7 
flection amplifier in television receiv-
ers employing series-connected heater 

"T2 Kra strings. Unit No.I is a medium-mu 
triode unit used as a blocking oscillator in vertical deflection circuits, and unit~ o.2 
is a low-mu triode unit used as a vertical deflection amplifier. Outline 14, OUT
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 

HEATER VOJ,TAGE (AC/DC) ...••.. 
HEATER CURRE!',T. , . , , , . , .. , . , . • ... , . , 
HEATER WARM-UP TIME (Average) ... , 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 

Maximum Ratings: 

For operation in a 525-line. 30-frame S!/~tem 
Unit No.I 

DC PLATE VOLTAGE, ... ''. ' •..... ' ..••••.. ' ..•••.•. 
PEAK POSITIVE-PUUSE PLATE VOLTAGE# 

(Absolute Maximum).,., .. ,,., , , , .... , ... 
PEAK NEGATIVE-PULSE GRID VOLTAGE, .. ,,. . . • . • • .. 
PEAK CATHODE CURRENT, . • • . • • • ••••.... , •••••.••••. 
AVERAGE CATHODE CURRENT.,, ..••..... ,,,,. 
PLATB DISSIPA1'10N .... , .. , •. , .• , • , ••..... , •••.•.•• , 
PBAK HEATER-CATHODE VOLTAGE: 

HeatPr negative with respect to cathode ........... . 
Heater positive with respect to cathode. , ........... . 

Maximum Circuit Values, 

O,cWatur 
330 max 

-35() mnx 
60 m11x 
15 max 

1.2 nw:r 

200 max 
2oo•max 

10 
0.6 

11 

Unit No.2 
Amplifier 
235 max 

850°max 
-225 max 

130 max 
35 max 

5 5 n-iax 

200 max 
2oo•max 

volts 
ampere 
seconds 

volts 

volts 
volts 

ma 
ma 

watts 

volts 
volts 

Grid-Circuit Resistance. . . • • . ... , . . . . . . . . . , . , . , . . . 2 , 2 max 2 , 2tmax megohms 
~ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame systemt 15 per rent of one vertical seanning <'y<·le is 2.5 milliseconds. 
0 Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 100 volts. 
t For cat.hodi:~-htas operation. 
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CLASS A1 AMPLIFIER 

Characteristics, 
Plate Voltage ....••.•••.............•••...••••...••.••... 
Grid Voltage .....•••...•.......... ,, •.•................. 
Amplification Factor ......•.....•...•.••..•.............. 
Plate Resistance (Approx.) .......................•••.•.... 
Transoonduetance .... # •••••••••••••••••••• , •••••••••••••• 

Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . ...... . 
Plate Current for grid voltage of -24 volts .............•.... 
Grid Voltage (Approx.) for plate current of l n ,,a. . . . . . . . . .. 
Grid Voltage (Approx.) for plate current of 50 µa .•.......... 

Unit No.1 
Oscillator 

250 
-11 

17.5 
8750 
2000 
5.5 

-20 

Unit No.f/J 
Amplifier 

150 
-17.5 

6 
925 

6500 
35 
10 

-44 

volts 
volts 

ohms 
µmhos 

ma 
ma 

volts 
volts 

11 DETECTOR AMPLIFIER 
Glass types used as detectors and ampli• 

fiers in battery-operated receivers. Filament 
volts (de), 1.1; amperes, 0.25. Typical operation 
as class At smpliner: piste volts, 135 max; 
grid volts, -10.5; plate resistance, 15500 ohms; 
transconductanc,,, 440 µmhos; plate ma., 3. 
These are DISCONTINUED types listed for 
reference only. 

P~f 
' 

4 
f G 

12 

12A5 

POWER PENTODE 
Glass type used as output amplifier in ac/de 

radio receivers. Outline 34 or 35, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6 in series 
heater arrangement and 6.3 in parallel arrange
ment; amperes, 0.3 (series), 0.6 (parallel). Typi• 
cal operation as class A, amplifier: plate volts 
and grid-N o.2 volts, 180 max; grid-N o.1 volts, 
-25; plate ma., 45; grid-N o.2 ma., 8; plate re- H H 

sistance, 35000 ohms; transconductance, 2400 µmhos; load resistance, 3300 ohms; output watts, 3.4. 
This is a DI8CONTINUED type listed for reference only. 

12A7 

RECTIFIER-POWER PENTODE 
Glass type used as combined half-wave 

rectifier and power amplifier. Outline 40, OUT
LINES SECTION. Tube requires small seven• 
contact (0. 75-inch, pin-circle diameter) soeket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Typi-
cal operation of pentode unit as class A, ampli
fier: plate volts and grid-No.2 volts, 135 max; 
grid-No.1 volts, -13.5; load resistance, 13500 

nhms; plate resistance, 100000 ohms; transconductance, 975 µmhos; cathode-bias resistor, 1176 ohms; 
plate ma., 9; grid-No.2 ma., 2.5; output watts, 0.56. Maximum ratings of rectifier unit with capacitor
input filter: ac plate volts (rms), 125; de output ma., 30. This is a DISCONTINUED type listed 
for refer!.'nce only. 

12A8-GT 

12AB5 

PENT AGRID CONVERTER 
Glas., octal type used as converter in ac/dc 

receivers. Outline 23, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex• 
cept for heater rating, this type is identical with 
glass octal type 6A8·GT. Type 12A8-GT is 
used principally for renewal purposes. 

BEAM POWER TUBE 
Miniature type used in the out-

put stage of automobile radio receivers Gt 

operating from a 12-volt storage bat
tery. Outline 14, OUTLINES SEC
TION. Tube requires miniature nine
contact socket and may be mounted 
in any position. 
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Technical Data======-----=-
HEATER-VOLTAGE RANGE (Ac/oc)• .••.••••.••.•••••••••.•.•.••••••••• 
HEATER CURRENT (Approx.) at 12.6 volts ........•..............•... ,. 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to Plate .......•.. , ..............................•.• ,, 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ......•... ,, 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.... . .....•...•. 

10.0 to 15.9 
0.2 

0.7m~ 
8 

8.5 

volts 
ampere 

• This voltage range, s on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

CLASS A1 AMPLIFIER 
Maximum Ratings, 
Pr~uE VOLTAGE •..•....••.•••.• , ••••.••.•••••••••••••.•.•..••..•.•• 
Gam-No.2 (SCREEN-GRID) VOLTAGE. • • • . • • • • • • •.•.•.•.•...•• , ••.•.• 
PLATE DISSIPATION, .. , .....•. ,.,., ••.•.• , •• ,,, •••• , •. , ......•• ,,,,, 
GRm-No.2 INPUT •..•.•.........•••.•...•.••••• ,., •..• , ..•.•..•••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. , .....•.........•..... , .•.. 
Heater positive with respect to cathode ....... , ................... . 

BULB TEMPERATURE (At hottest point)... . ......................... . 

Typical Operation with 12.6 Volts on Heater: 
Plate Supply Voltage. . . . . . . ....................... . 
Grid-No.2 Supply Voltage ........................ .. 
Grid-No.1 Voltage.................. .. .......... . 
Cathode-Bias Resistor ....• , . . ....... . 
Peak AF Grid-No.2 Voltage ........... . 
Zero-Signal Plate Current ...•..... 
Maximum-Signal Plate Current ........ . 
Zero-Signal Grid-No.2 Current (Approx.) ............ . 
Maximum-Signal Grid-No.2 Current (Approx.) ... . 
Plate Resistance (Approx.) ... 
Transconductance .•...... 
Load Resistance ........... . 
Total Harmonic Distortion ... . 
Maximum-Signal Power Output. . . . . . . . ...........• 

Maximum Circuit Values: 
G rid-N o.1-Circuit Resistance: 

250 
200 

270 
10.5 
33.5 

36 
1.6 
3.2 

75000 
4000 
6000 

8 
3.3 

For ftx<>d-bias operation. . . . . . . . . . . . .................. , . . . . . .. . 
For cathode-bias operation. . . . . . . . . . . . . ................. . 

PUSH-PUU CLASS AB, AMPLIFIER 
Maximum Ratings: 
(Same as for single-tube class A1 amplifier) 

Typical Operation with 12.6 Volts on Heater (V ali,es ,ire for two tubes): 
Plate Voltage............ . .................... . 
Grid-N o.2 Voltage. . . . . . . . . ......•................ 
Grid-No.1 Voltage ............................... . 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ........................... . 
Zero-Signal Plate Current. . . . . . . . . . . . . . . . ...............••••.. , .. . 
Maximum-Signal Plate Current., .......••••.. , ••••••.•.•• , •••• , , ••.• 

250 
AVERAGE CHARACTERISTICS· 

315 max volts 
285 max volts 

12 max watts 
2 max watts 

90 max volts 
90 ma.:,; volts 

250 max oc 

250 volts 
250 volts 

-12.5 volts 
ohms 

12.5 volts 
45 ma 
47 ma 

4.5 ma 
7 ma 

50000 ohms 
4100 µmhos 
6000 ohms 

8 per cent 
4.5 watts 

0. 1 max megohm 
0. 5 t;w,1; m(:gohm 

250 volts 
250 volts 
-15 volts 

30 volts 
70 ma 
79 ma 

+1s! I I I TYPE 12AB5 
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RCA Receiving Tube Manual 
Zero-Signal Grid-:-:o.2 Current (Approx.). , , . . . . . . . . . . .. 
Maximum-Signal Grid-N o.2 Current (Approx.). . . . . . . . . .. 
EffectivP Load Resistance (Plate-to-plate) ........... , . . .. , 
Total Harmonic Distortion ....................... . 
Maximum-Signal Power Output...... . ......... . 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

For fixed~bias operation ......•... , .•.....•.•...•.•... , , .... , .•••• 
For ,athode-bias operation .................................. , • , , 

12AD6 

PENT AGRID CONVERTER 
Miniature type used as combined 

oscillator and mixer in automobile 
radio receivers operating from a 12-
volt storage battery. Outline 11, OUT
LINES SECTION. Tube requires 
miniature seven-contact socket and 
may be mounted in any position. 

HEATEl<-VOLTAGE !{ANGE (AC/DC)• ...... , .. ,.,,, .. ,, ... ,, , , , 
HEATER CURRE:<T [Approx.) at 12.6 volts .•...•........ , .. , ... 

DIRECT lNTERELECTRODE CAPACITANCES: 
Grid No.3 to All Other Electrodes (RF Input) .•...... 
Plate to All Other Electrodes (Mixer Output) .. , .... 
Grid No.l to All Other Electrodes (Oscillator Input), 
Cathode and Grid No.5 to All Other Electrodes except 

Grid N o.l (Oscillator Output) ..... , .. , ......... . 
Grid No.3 to Plate ............................ . 
Grid No.3 to Grid No.I ......................... . 
Grid No.1 to Cathode and Grid No.5 ............ . 
Grid No.1 to Plate .......................... , .. . 

Without 
External 

Shield 
g 
8 

5,5 

15 
0.3 max 

0.15 ma:,, 
3 

0.1 max 

5 
13 

10000 
5 

10 

O.lmax 
0.5 max 

10.0 to 15.9 
0.15 

With 
External 
Skiiild0 

20 
0.25 max 
0.15 max 

3 
0,05 max 

ma 
ma 

ohrns 
per cent 

watts 

megohm 
megohm 

volts 
ampere 

µµI 
µµf 
µµf 

µµ( 
µµ! 
µµf 
µµ! 
µ.µI 

• This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 
□ External shield connected to cathode. 

CONVERTER SERVICE 
Maximum Ratings: 
PLATE VOLTAGE ................ ,, .. 
GRIDS-No.2-ANo-No.4 SUPPLY VOLTAGE. 
GRros-No.2-AND-No.4 VOLTAGE........ . ......................... . 
GRIO-No.3 VOLTAGE: 

Negative bias value ...... , . . . . . . . . ..... , ....... , ............• 
Positive bias value.... . . . . . ........................• 

TOTAL CATHODE CURRE1'T,. . .... ' ... ' ... '. ' .. ' ..................• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .......... , ............•.• ~ 
Heater positive with respect to cathode .......................... . 

Typical Operation with 12.6 Volts on Heater (Separate Excitation): 
Plate Voltage .................... , ..... ,.,......... . ........ . 
Grids-No.2-and-No.4 Voltage ...... , ......... , .... . 
Grid-No.3 (Control-Grid} Voltage ...........•. 
Grid-No.1 (Oscillator-Grid) Voltage (rms) ... 
Grid-No.3 Resistor ....... , ....... , .. 
Grid•No,1 Resistor ........ , ................... . 
Plate Resistance (Approx.) .......... . 
Con version Transconductance .. , . . . . . . . . . . . . . . . . . . . . . . . . ... 
Grid-No.3 Voltage /Approx.) for conversion transconductance of 5 µmhos 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 20 µmhos 
Plate Current ......... , .... , .. , . . . . . . . . . . . . . . . . . . . . . . . . . . ... , . 
Grids-No.2-and-No.4 Current ........ , .. , ......................... . 
Grid-No. l Current. ......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Total Cathode Current .. , . , ....................................... . 

Maximum Circuit Value: 
Grid·No.8-Circuit Resistance ..... , ...• 

30 max volts 
30 max volts 
80 max volts 

-30 max volts 
0 max volts 

20 max ma 

30 max volts 
30 ma.:,: volts 

12.6 volts 
12.6 volts 

0 volts 
1.6 volts 
2.2 megohms 

33000 ohms 
1. 0 megohm 
260 µmhos 

-2.2 volts 
-1.8 volts 
0.45 ma 
1.5 ma 

0.05 ma 
2 ma 

10 max megohms 

NOTE: Th,; transconductance between grid No.l and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 3800 µmhos under tbe following conditions: heater at 12.6 volts, grids 
No.2 and No.4 and plate at 12.6 volts, grids No.l and No.3 at O volts. Under the same conditions, the 
cathode current is 5 ma and the amplification factor is 9. 
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OPERATION CHARACTERISTICS 

60 
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TWIN DIODE
MEDIUM-MU TRIODE 

Miniature type used as combined 
detector and af voltage amplifier in 12AE6 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
11, OUTLINES SECTION. Tube re-

quires miniature seven-contact socket and may be mounted in any position. 
HEATER-VOLTAGE RANGE (AC/DC)• ................................. . 
HEATER CURRE!'!T (Approx.) at 12.6 volts ••••••..••.........•.•.•. , . , 
DIRECT lNTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate. . . . . . . . . . . . . • . . . . . .....•..••.•.• , •• 
Triode Grid to Cathode and Heater .....•...••.....•..........•••• 
Triode Plate to Cathode and Heater ..........................•.• , 
Plate of Diode Unit No.l to Plate of Diode Unit No.2 ........•.•.•. 

10.0 to 16.9 volts 
0.15 ampere 

2.0 µ.µ.f 
l .8 µ.µ.f 
1.1 µ.µ.f 
0.9 µ.µ.f 

• This voltage range ia on an absolute basis. For longest life, it is reeommended that the heater be 
operated within the voltage range ol 11 to 14 volts. 

Maximum Ratings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE .......... , ..• , .................•.. , , •. , .. , ....... . 
TOTAL CATHODE CURRENT, ..... , .. , , ... , •......•... , ..•........... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•.....•..... , ............ . 
Heater positive with respect to cathode .•••..••••..•.............. 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage •.....•...•.......•.......•...•.........•............ 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . • ......•...•.•.•.•.•..•. 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . ................. . 
Transconductance ..•.....•................•................•..••.• 
Amplification Factor. . . • . • . . . . . • . . . . . . . . . . . . . . . . ...........•...• 
Plate Current .•...•.•.•.•.•.•.•...............•..................• 

Typical Operation as Resistance-Coupled Ampliflen 
Plate-Supply Voltage, ...........................................• 
Grid Voltage ..................•...•...........................•• 
Plate-Load Resistor. , ...............••...•......................•• 
Grid Resistor. . . . . . . . . . . . . . . . . • . . . . . • . . . .....................••• 
Grid Resistor of Following Stage ................................. .. 
Input Capacitor ..............•..•••••.•...................•..•••• 

Capacitor ......................................••.•••••• ,. 
in at 400 cps with rms output voltage of 1 volt ...••.•.• , • , • 
ce Impedance ......................................... . 

Maximum Circuit Value, 
GTid-Circuit Resistance . ............ ♦ •• ' •• e ~ ••• ~ ............. ' ......... . 
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30 max volts 
20 max ma 

30 max volts 
30 ln1!X volts 

12.6 volts 
(l volts 

15000 ohms 
1000 µmhos 

15 
0.75 ma 

14.4 volts 
0 volts 

0.47 megohm 
2.2 megohms 
2.2 megohms 

0.01 µf 
0.01 µf 

10 
1000 ohms 

10 max megohms 



RCA Receiving T,,be Manual 

Maximum Roting, DIODE UNITS 
PLATE CURRENT (Each Unit) •••..•.••.•..••.•................•..... 1 max ma 
Characteristics with 1 2.6 Volts on Heater: 
Plate Current for plate voltage of 10 volts (Each Unit) ............... . 2 ma 

AVERAGE CHARACTERISTICS 5-~----------------~---.,--,----,--,-----, 
TY?£ 12AE6 
E+ = 12,8 VOLTS 

I 

~Z'--'--+----r-+---c>"--'-7"'---;!"'--t--7"'-i--::--t--,r--+--+-~ 

'it 

0 

SHARP-CUTOFF PENTODE 
Miniature type used as if and rf 

12Af 6 amplifier in automobile radio receivers 
operating from a 12-volt storage bat
tery. Outline 11, OUTLINES SEC
TION. Tube requires miniature seven-

contact socket and may be mounted in any position. 

t2CM•9172T 

H p 

H G2 
6 

7 
G3 ~ 
IS 

I 

G1 

HEATER-VOLTAGERANGE(AC/DC)• ...•.•..•••.•• ·•••·•••••·•···· 10.0tol5.9 volts 
HEATER CURRENT (Approx.) at 12.6 volts. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .15 amperes 
DIRECT INTERELECTRODE CAPACITANCES; 

Grid No.1 to Plate........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.006 max µµi 
Grid No.1 to Cathode, Heater, Grid N o.2, Grid N o.3, and Internal Shield 5. 5 µµI 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 4.8 µµI 

• This voltage range is on an absolute hasis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

« 

"' 
~ 

AVERAGE CHARACTE:RISTICS 
I.O,:T-YP~E:-l,::2c,A-::f-:,6---,----,---,---,--,------,----,-----,--,--, 

Ef.::: 12,0 VOLTS 
G1UO-N2l VOLTS~O -+---,--+----,.---!---,-----,---+--+--r-~--+--1 
GAJO-Nil 2 VOLTS• 12.6 
GRID-N~ J AESIST0~=2.2 MEGOHMS (BYPASS£0) 

GRIO-N~ I suPPl.Y 

;;02tr-i~ ..... -=e±=--r---t----i--r--t-:;-rt--t-~r-1--t--,--,---i---1 

~ -I.I 
-2.0,+--l--+--+--'---i 

-2.4 
-2.e 

10 IS 20 25 30 
PL.ATC VOLTS 
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Technical Data 
CLASS A1 AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE.,., ....... ,, ..... ,,., ... , .. , ....... ,,, ..... ,,,., .. 16 max volts 
GR10-No.2 (SCREEN-GRID) VoL'rAGE ................................. . 16 max volts 
Gnro-No.l (CONTRO!rGRID) VOLTAGE, Positive bias value ............. . 
PEAK HEATER-CATHODE VOLTAGE: 

0 max volts 

Heater negative with respect to cathode ........ , . , . . . . . . • ...•.... 16 max volts 
Heater positive with respect to cathode.. . ...................... . 16 max volts 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Grid-No.3 (Suppressor-Grid) Voltage ................................ . 
Grid-No.2 Voltage ............................................. . 

12. 6 volts 
0 volts 

12.6 volts 
Grid-No.l Supply Voltage .....•...................................• 
Grid-No.1 Resistor (Bypassed) ........... , , .... , .. 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
Transconductance .......... , ........ , ............. , . . . . . . . , . , ... . 
Grid-No.l Voltage (Approx.) for transconductance of 40 µmhos ........ . 

0 volts 
2.2 megohms 
0.8 megohm 

1250 ,umhos 
-2. 7 volts 

Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . .... , .... 0.8 ma 
Grid-No.2 Current. .. ,.,.. . ... , ..... , , 0.8 ma 

Maximum Circuit Value, 
Grid-No.1-Circuit Resistance ...• ,, 2 2 megohms 

MEDIUM-MU TWIN TRIODE 
Glass octal tube used as audio amplifier in 

radio equipment. Outline 22, OUTLINES SEC
TION, except over-all length is 8-1/16 max 
inches and seated length is 2-1/2 inches. Tube 12AH7 GT 
requires octal socket. Heater volts (ac/dc), 12.6; -
amperes, O.J 5. Typical operation as class A, am• 
plifier: plate volts, 180 max; grid volts, -6.5; 
amplification factor, 16; transconductance,1900 
,umhos; plate resistance, 8400 ohms; plate ma., 
7.6; grid volts for plate current of 10 ,ua, -16.This 
type is used principally for renewal purposes. 

TWIN DIODE
MEDIUM-MU TRIODE 

Miniature type used as combined 
detector and af voltage amplifier in 12AJ6 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
11, OUTLINES SECTION. Tube re-

quires miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (AC/oc)• ........ ,......................... 10,0 to 15,9 
HEATER CURRENT (Approx.) at 12,6 volts ••••.••• , •••.......•. ,., .• ,. 0.15 
DIRECT INTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate . . . .. . .. .. .. .. . .. .. . . .. .. .. .. .. .. . .. • 2. 0 
Triode Grid to Cathode and Heater .................•••.... , . , . . . 2. 2 
Triode Plate to Cathode and Heater. • • . , , . , ... , .. , . .. . . . . . . . • . . 0. 8 
Plate of Diode Unit No.l to Plate of Diode Unit No.2 ..... , . . . . . . . 0.9 

volts 
ampere 

µµf 
µ.,uf 
µ.uf 
µµf 

• This voltage range is on an absolute basis. For longest !He, it is recommended that the heater be 
operated within the voltage range of 11 to 14 vol ts. 

TRIODE UNIT AS CLASS A1 AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE, ..• ,,,., ..•....... ,.,, ... ,., .• ,, .... ,, .•.. , .. ,.,,, 30 max volts 
TOTAL CATHODE CURRENT., .. ,,, •... , .. , .... , .• ,, ....... , ...... , ..• 20m,-u, ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode, ......................... . 30 max volts 
Heater positive with respect to cathode, ......................... . 30 max; volts 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage ................ , ..... , ....... , ............. , ...... .. 12.6 volts 
Grid Voltage, ....•••....•... , ..... , .• , ••.•..••. , •.... , •.•...••... 0 volts 
Plate Resistance (Approx.) ..... , ........•.•. , •....•..... , , ...•• , • , 45000 ohms 
Transconductance, , ............ , ................................. . 1200 µ.mhos 
Amplification Factor, ......................................... , ... . 55 
Piate Current .... , .......... ,. .............. _ ........... ,.,, ...... . 0.75 ma 
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Typical Operation as Resistance-Coupled Amplifler: 
Plate-Supply Voltage. . .............. , ........•.......•.......... 
Grid Voltage ............ , ...........•........•...........•...... 
Plate-Load Resistor .......•................•..............•...... 
Grid Resistor . . . . . . . . ............•.........•..................... 
Grid Resistor of Following Stage .................................•. 
Input Capacitor ...................... , . . . . . . . . .......•..••••...• 
Output Capacitor,,...... . ..... , ............... , .........••••... 
Voltage Gain at 400 cps with rms output voltage of 1 volt ......••.••.. 

Maximum Circuit Value: 
Grid-Circuit Resistsnce .......................... , ............... , 

DIODE UNITS 
Maximum Roting: 
PLATE CURRENT (Each Unit) ' . ' ..•... 

Characteristics with 12.6 Volts on Heater: 
0 late Current for plate voltage of 10 volts (Each L:nit) ........•..••••. 

12ALS 

12AQS 

TWIN DIODE 
Miniature, high-perveance type 

used as detector in FM and television 
circuits. It is especially useful as a 
ratio detector in ac/dc FM receivers. 
Outline 9, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this 
type is identical with miniature type 
6AL5. 

BEAM POWER TUBE 

Miniature type used as output 
amplifier primarily in automobile ra
dio receivers operating from a 12-volt 
storage battery. Outline' 13, OUT
LINES SECTION. Heater volts 

12,6 
0 
1 
1 
2 

0.02 
0.01 

16 

10 max 

1 m(lX 

2 

volts 
volts 

megohm 
megohm 

megohms 
µf 
µf 

megohms 

ma 

ma 

(ac/dc), 12.6; amperes, 0.225. Except for heater rating, this type is identical with 
miniature type 6AQ5. Within its maximum ratings, the performance of the 12AQ5 
is equivalent to that of the larger type 12V6-GT. 

12AT6 

12AT7 

TWIN DIODE
HIGH-MU TRIODE 

Miniature type used as combined 
detector, amplifier, and ave tube in 
compact ac/dc radio receivers. Out
line 11, OUTLINES SECTION. Heat
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater rating, this type is 
identical with miniature type 6AT6. 

HIGH-MU TWIN TRIODE 
Miniature type used as push-pull KT2 3 

cathode-drive amplifier or frequency 
converter in the FM and television cT2 

2 

broadcast bands. Outline 12, OUT- , 
LINES SECTION. Tube requires PTz 

miniature nine-contact socket and may be mounted in any position. Each triode 
unit is independent of the other except for the common heater. 
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HF.ATER ARRANGSMENT Serles 
HEATER VO!,TAGE (AC/DC) •.•.•.•..••.....••....•.••. , •.•.••• 12 .6 
HEATER CURRENT .•..••...••..•.•••••••••.•.•••.••••••••••• 0.15 
DIRECT INTERELECTRODE CAPAC!TA'1CES: 

Grid to Grid. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . 
Plate to Plate. . ....................................... . 
Grid to Plate (Each T:-nit). . . . . . . . . . ...... , •..... , ..... , , ....... . 
Grid to Cathode and Heater (Each Unit) .......................... . 
Plate to Cathode and Heater (Unit No.l) ......................... . 
Plate to Cathode and Heater (Unit No.2).......... . ........... , . 
Heater to Cathode (Each Unit). . . . . . . . , ............. . 
Plate to Cathode (Each Unit). 
Cathode to Healer and Grid (Each Cnit) ..... 
Plate to Heater and Grid (Each l:nit) ... 

Maximum Ratings: CLASS A, AMPLIFIER (Each Unit) 

PLATE VOLTAGE •..•..•....•......•....• , ....... , •...........•....• 
GRID VOLTAGE, Negative bias value .......... . 
PLATE DISSIPATION •.•....•.•.... , . , , • . • • . ••..•.•.• , ••.•....• , .••.• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . • . • • • . . . . . . . . . . ..•..... 
Heater positive with respect to cathode .................•..... 

Characteristics, 
Plate Supply Voltage ................•.....•............•.. 
Cathode-Biaa Resistor ...............•.....•............... 
Amplification Factor ...................................... . 
Plate Resistance (Approx.) •.•••...•........................ 
Transconductance ........................................ . 
Grid Voltage (Approx.) for plate current of 10 µa ............ . 
Plate Current. . . . . . .. , .................•.............•..• 

100 
270 

60 
15000 
4000 

-5 
3.7 

Parallel 
6.3 
0.3 

0. 005 ntax 
0. 4 max 
1.5 
2.2 
0.5 
0.4 
2.4 
0.2 
4.6 
1.8 

300 max 
-50 max 
2.5 max 

90 max 
90 mux 

250 
200 

60 
10900 

5500 
-12 

10 

AVERAGE PLATE CHARACTERISTICS 

4-------~--,----,--'F,"O:,:R_.,E:,:A::;:C-"H-'Uc,NcclT;--..,..----,--,--,---,---, 

., ... 
a: .., .. 
" s 

TYPE t2AT7 
Ef': t2,6 VOLTS 

1---1-- SERIES HEATER AF\AANGEMEN'T -......+---'--+---+----4--+---+--~ 

30,l---l---l----i--..---l---l--~-----l---+--i---+---r---+ 

j 20>>---,---1---+-
l .. 
\; ., .. 

600 

12CM-7056T 

SHARP-CUTOFF PENTODE 

volts 
ampere 

,.,,.f ,.,.r 
µµ.f 
µµf 
µµ.f 
µ.µ.f 
µµ.f 
µµ.f 
µµ.f 
µ.µf 

volts 
volts 

watts 

volts 
volts 

volts 
oltms 

ohms 
,,mhos 

volt~ 
ma 

Miniature type used in compact 
ac/dc radio equipment as an rf ampli
fier especially in high-frequency, wide
band applications. Outline 11, OUT
LINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identi
cal with miniature type 6AU6. 

12AU6 
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MEDIUM-MU TWIN TRIODE 

Miniature types used as phase in
verter or push-pull amplifier in ac/dc 
radio equipment and in diversified 

12AU7 
12AU7-A applications such as multivibrators or , 

oscillators in industrial control de- PT2 HM 

\'ices. Also used as combined vertical oscillator and vertical deflection amplifier, 
and as horizontal deflection oscillator, in television receivers. Outline 12, OUT
LINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Each triode unit is independent of the other except for the 
common heater. For typical operation as a resistance-coupled amplifier, refer to 
Chart 8, RESISTANCE-COUPLED AMPLIFIER SECTION. Type 12AU7-A 
has a strengthened mount structure to reduce microphonic effect. 

HEATER ARRANGEMENT Series 
. HEATER VOLTAGE (AC/DC) .•••••••••• , , • , •...••••••••••••• 12. 6 

HEATERCURRENT •••.•.•........••••.•••.••..•••••••.•.•• 0.15 
DIRECT lN"rl<RELECTRODE CAPACITANCES (Approx.): 

Unit No.1 
Grid to Plate . • .. . . . . . . .. . . . . . .. • . . . .. . . . . . . . . . . • • • • . l. 5 
Grid to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 6 
Plate to Cathode and Heater. . . . . . . . . . . . . . . . . .. . . . .. .. 0. 4 

Ma"'imum Ratings, ClASS A1 AMPLIFIER (Each Unit) 

Parallel 
6.3 
0.3 

Unit No. :ii 
1. r, 
1.6 

0.32 

volts 
ampere 

PLATE VOLTAGE......... • • ••..••.•••••..••••.••••••...••••.••••••..••• , 800 max 
PLATE DISSIPATION, •••.•..•...••.•••••••..•••••.•••.•....••••••••••••••• 2. 75 max 
CATHODE CURRENT •.••.......••. , ••••••.•••••.•....••••••••• ,........... 20 max 

volts 
watts 

ma 
GRID VOLTAGE: 

Negative bias value. . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -50 max 
Positive bias value. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 0 max 

volts 
volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . 200 max 
Heater positive with respect to cathode. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200•max 

• The de component must not exceed 100 volts. 

volts 
volts 

Characteristics: 
Plate Voltage ..••• , •.•.....••..•••.•.•.••.•.•••.•••••..•• 

i~!iY;l!f;~i," F~~;;.;;. : : : : : : : : : : : : '·.::: : : ·.: ·.::: : : : : : : : : ·.:: 
Plate Resistance (Approx.) .. , ..... · .....•.... , •............ 
Transconductance, . . . . . . . . ............. , , ............ , .. 
Grid Voltage (Approx.) for plate current of 10 µa . ..... , ..... . 
Plate Current .....•.....................••.............. 

Maximum Circuit Values (For ,naximum rated conditions): 
Grid-Circuit Resistance: 

For ftxed-bias operation ................. , ...... . 
For cathode-bias operation. . . . . . . . . . . . . . . 

OSCILLATOR 

100 
0 

20 
6500 
3100 

11,8 

For optralion in a 525-line, $II-frame system 

Maximum Ratings (Each Unit): 

DC PI.ATE VOLTAGE ••••.........•... , .••••.•••••.•.• 
PEAK NEGATIVE-PULSE GRID VOLTAGE, ..•.•.••....... 
PEAK CATHODE CUR!tENT . . . . . . . . . . . . . . •. 
AVERAGE CATHODE CURRENT 
PLATE DISSIPATION ............... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to eathode ......... . 
Heater positive with respect to cathode ......... . 

Moximum Circuit Volue, 
Grid-Cireuit Resistance ........ , ••..... 

Vertical 
Deflecii.on 
Oscillator 

300 max 
-400 max 

60niax 
20 max 

2. 75 max 

200 max 
200.,,..ax 

2.2 max 

VERTICAL DEFLECTION AMPLIFIER 
Fur operation in a 525~line, 80-frame system 

Maximum Ratings (Each Unili: 
DC PLATE VOLTAGE ••. , , •. , •........•• , ..••••••.•.••• , .. , .. 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum). . . . . 
PEAK NEGATIVE-PULSE GRID VOLTAGE •• , ••••. ,. • •••••.••.••.... 
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250 
-8.5 

17 
7700 
2200 
-24 

10.5 

volts 
volts 

ohms 
µmhos 

volts 
ma 

0. 25 tnax megohm 
l . 0 max megohm 

Horizontal 
Deflection 
Oscillator 

300 max volts 
-600 ,nax volts 
:100 max ma 
io max ma 

2. 75 max watts 

200 max volts 
200■max volts 

2. 2 max megohms 

aoo max 
l200fmax 
-250 max 

volts 
volts 
volts 



-=====--=== Technical Data========== 
PEAK CATHODE CURRENT , , , , , , • , • , , , , , , , • , ••••• , •• , 
AVERAGE CATHODE CURREST, • , • , , , .. , , ,. ,, ,, • ,. .... , , , , . , ..... 
PLATE DISSIPATION., .. ,,,,,.,.,.,.,,,.,,,,,,.,, .•• ,,.,,.,, .•• ,.,,.,. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode, . , ....... , .. , .. , ...... , , ... . 
Heater positive with reapeet to cathode ..•. , , .. , . , , . , . . . . . . . . , . , . , . 

Maximum Circuit Values, 
Grid-Circuit Realstance: 

60 -ma:r 
20 'max 

2. 75 max 

200 max 
200■max 

ma 
ma 

watts 

volts 
volts 

For cathode-bias operation ..... , , . , ... , , , , , . . , ... , . , . , , . , . . . . . 2. 2 max megohms 

;' The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cyde. In a 
525-line, 30-lrame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
t Under no circumstances should this absolute value be exceeded, 
•Thede component must not exceed 100 volts. 
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BEAM POWER TUBE 

. Glass octal type used as horizontal GA 
deflection amplifier in television receiv-12A VS-

H H ers employing series-connected heater 
8 strings. Outline 33, OUTLINES SEC-

c, c2 TION.Heatervolts(ac/dc),12.6;am-
peres, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this type 
is identical with glass octal type 6A V5-GA. 

TWIN DIODE
HIGH-MU TRIODE 

Miniature type used as combined 
detector, amplifier, and ave tube in 12A V 6 
automobile and ac-operated receivers. 
Outline 11, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 

0,15. Except for heater rating, this type is identical with miniature type 6AV6. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as frequency converter 

in vhf tuners of television receivers. Also used 
as rf amplifier. oscillator, or mixer. Outline 12J 12A V7 
OUTLINES SECTION. Tube requires minia-
ture nine-contact socket. Heater volts (ac/dc), 
12.6inserlesarrangement,6,3 in parallel arrange-
ment; amperes, 0.225 (seriea), 0.45 (parallel). 
Maximum ratings as class Ai amplifier (each 
unit): plate volts, 300 ma:r; negative de grid 

volts, 60 max; plate dissipation, 2, 7 max watts; peak heater-cathode volts, 90 max. This type is used 
principally for renewal purposes. 
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Charaderistic., CLASS A, AMPLIFIER (Each Unit) 
Plate Supply Voltage .•••......•.......•....... , ..... , . . . . . . 100 

120 
37 

6100 
6100 

9 

Cathode-Bias Resistor ..•• , ••...• , .. , . , . . . . . • . ... , .. , ...... . 
Amplification Factor ...........•... , ..•.•.••.•..........• , .. , 
Plate Resistance (Approx.), . . . • . .. , ............•.••..... , .. , 
Transconductance .... , .. , ..................... , ~ . . . . . . . . . . . 
Plate Current ....... , . . . . . . . . ........ , ....... , .. , ... , ... , . , 
Grid Voltage (Approx.) for plate current of 10 µa ...... , , , . , , ... . -9 

12AW6 

12AX4-GT 

12AX4-
GTA 

SHARP-CUTOFF PENTODE 
Miniature type used as an rf or if amplifier 

up to 400 megacycles in compact ac/dc FM re
ceivers. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except 
for heater ratings and terminal connections, this 
type is identical with miniature type 6AG5. 
Type 12A W 6 is used principally for renewal 
purposes. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal types used as damper 

tubes in horizontal deflection circuits 
of television receivers. Type 12AX4-
GT A has a controlled heater warm-up 

150 
56 
41 

4800 
8500 

18 
-12 

volts 
ohms 

ohms 
µmhos 

ma 
volts 

time for use in series-connected heater NC H 

strings. Outline 22, OUTLINES SECTION. These types may be supplied with pin 
No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average) 
for 12AX4-GTA, 11 seconds. Except for heater rating, these types are identical with 
glass octal type 6AX4-GT. Type 12AX4-GT is a DISCONTINUED type listed for 
reference only. HT, 

HIGH-MU TWIN TRIODE 
Miniature type used as phase in-

12 AX7 verter or twin resistance-coupled am
plifier in radio equipment and in diver
sified applications such as multivihra-
tors or oscillators in industrial control PT2

1 
HM 

devices. Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of the 
other except for common heater. For characteristics and curves, refer to type 6A V6. 
For typical operation as a resistance-coupled amplifier, refer to Chart 15, RESIST
ANCE-COUPLED AMPLIFIER SECTION. 
HEATER ARRANGEMENT Serie• Parallel 
HEATER VOLTAGE (AC/DC} ....... ., ............ , •• , ••• , • • • • 12. 6 
HEATERCURRENT ..... , ....... , ... , ...................... 0.15 

6.3 volts 
0.3 ampere 

DIRECT INTERELECTRODE CAPACITANCES: Unit No. 1 Unit No. 2 
Grid to Plate .. ,..................................... 1. 7 
Grid to Cathode and Heater, • , ............• , . . . . . • . . . . 1. 6 
Plate to Cathode and Heater ........•.... , • . . . . . . . . . . . 0. 46 

Maximum Ratings: CLASS A1 AMPLIFIER (Each Unit) 
PLATE VOLTAGE, •••• , ••••. , • , ••••••• , ••• , , •••••••••••••••••••.•• , . , •• , , • 
PLATE DISSIPATION .••••••••••.••• ,, •.•.••••••• ,, •.• , ••.•••••••••••••• , , • 
GRID VOLTAGE: 

Negative bias value ...••....•.............••...•......•.............. 
Positive bias value ......... , .........•.•.......•...•... , .•..•.... , .. . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . ... , . , ..................•.•.. , 
Heater positive with respect to cathode ......•.•........••.•............ 

12AY7 

MEDIUM-MU TWIN TRIODE 
Miniature type used in the first 

stages of high-gain audio-frequency 
amplifiers where reduction of micro
phonics, leakage noise, and hum are 
primary considerations. Outline 12, 
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1. 7 µµf 
1, 6 µµf 

0.34 µµf 

300 max volts 
l max watt 

-50 max volts 
Omax volts 

180 max volts 
180 max volts 

HT1 



Technical Data ========== 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. Each triode unit is independent of the other except for the 
common heater. Use of the 12.6-volt connection with an ac heater supply is not 
recommended for applications involving low hum. For typical operation as a 
resistance-coupled amplifier, refer to Chart 18, RESISTANCE-COUPLED 
AMPLIFIER SECTION. 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC). . ......... . 
HEATER CURRENT.... . ....................... . 
DIRECT INTERELECTRODE CAPACITANCES: (Each Unit): 

Grid to Plate. . . . . . . . . ..... 
Grid to Cathode and Heater .. 
Plate to Cathode and Heater 

Series 
12 6 
0.15 

CLASS A, AMPLIFIER (Each Unit) 

Maximum Ratings: 
PLATE VOLTAGE .............. . 
GRID VOLTAGE: 

Negative bias value .. 
Positive bias value. 

PLATE DISSIPATION. 
CATHODE CURRENT. 
PEAK J-IEATER-CATHODE VOLTS: 

Heater negative with respect to <"al bode:: 
Heater positive with respect to cat ho<le 

Characteristics: 
Plate Voltage .. 
Grid Voltage ........ . 
Amplification Factor. 
Plate Resistance (Approx.). 
Transconductance. 
Grid Voltage (Approx.) for plate current of 10 µa .. 
Plate Current. 

AVERAGE CHARACTERISTICS 
EACH UNIT 

TYPE l2AY7 

~-t---+--+-- Ef:: 6.3 \JOLTS 

Parallel 
6.3 
0.3 

1.3 
1.3 
0.6 

300 max 

-50 max 
0 ma1· 

1. 5 max 
10 max 

90 ma.r 
90 max 

250 
-4 
40 

22800 
1750 
-11 

3 

PARALLEL HE.ATER ARRANGEMENT 

~ 
w 

"' ~ O f-----;-----,-,'1--+,~t--+---+---,~-+---+--+--+-----,- --+--l 
2 
< 
3 
:i 

0 200 250 
PLATE VOL TS 

JOO 350 400 

92CM-1861T 

volts 
ampere 

µµf 
µµf 
µµ[ 

volts 

volts 
volts 

watts 
ma 

volts 
volts 

volts 
volts 

ohms 
µmhos 

volts 
ma 

HIGH-MU TWIN TRIODE 
Miniature type used in direct-

coupled cathode-drive rf amplifier cir- 12AZ7 
cuits of vhf television tuners. Outline 
12, OUTLINES SECTION. Tube re-

PT21 Ht.1 quires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc): 12.6 in series arrange
ment, 6.3 in parallel arrangement; amperes, 0.225 (series), 0.45 (parallel). Peak 
heater-cathode volts, 200 max. When the heater is positive with respect to the 
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cathode, the de component of the heater-cathode voltage must not exceed 100 volts. 
Except for heater and heater-cathode ratings and interelectrode capacitances, this 
type is identical with miniature type 12AT7. 

DmECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid to Plate (Each Unit). . . . . . ....... . 
Grid to Heater and Cathode (Each Unit). 
Plate to Heater and Cathode (l;nit No.1). 
Plate to Heater and Cathode (Unit No.2). 
Heater to Cathode (Each Unit). . ........................ . 
Plate to Cathode (Each Unit) ........... . 
Cathode to Heat.er and Grid (Each Unit) .. 
Plate to Heater and Grid (Each Unit) 

1284-A 
LOW-MU TRIODE 

Miniature type having high per
veance used as vertical deflection am
plifier in television receivers. This type 
has a controlled heater warm-up time 

1 9 
~ 1 
0 5 
0.4 
3 8 

0 24 
6.9 

2 

for use in series-connected heater K 

strings. Outline 14, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/De), ...... , . 
HEATER CURRENT ............... . 
HEATER WARM-UP TrME (Average). 

Series 
12, 6 
0.3 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE, .......... , , .................. , ......... . 
GRID VOLTAGE, Negative bias value. , . , , , , ..... , , . , , . , .... . 
PLATE DISSIPATION ....... , ......... , ......... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...... . 
Heater positive with respect to cathode. . . . . . . . ................... . 

Characteristics: 
Plate Voltage....... . ........ , .............. . 
Grid Voltage.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Amplification Faetor. . . . . . . . ................................•...... 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
Plate Current ............................................. , ........ . 
Grid Voltage (Approx.) for plate current of 200 µa ........•.............. 
Plate Current for grid voltage of -23 volts ................. , •........• , . 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . . .• , ........•••. , .. 
For cathode-bias operation ................................ , ...... . 

Maximum Ratings: 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 52ti-Une, 80-frame system 

DC PLATE VOLTAGE ......................................... . 
PEAK POSITIVE-PULSE Pr.ATE VOLTAGE# (Absolute Maximnm) . ......... . 
PEAK NEGATIVE-PULSE GRID VOLTAGE, ... , ....... , ..... , ..... , , . , .. , . 
PEAK CATHODE CURRENT , . . . . , ...... , . , . , .. . 
AVERAGE CATHODE CURRENT .................................. , ... 
PLATE DISSIPATION ........... , ....... , ....... ,.,, ..... ,. , .. , , ..... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............... , •.•.• , .••.••• 
Heater positive with respect to cathode .............•..•...........• 

Maximum Circuit Value, 
Grid-Circuit Resistance: 

For cathode-bias operation .••.•..•................ , .......•.•...•. 

Parallel 
6.3 volts 
0.6 ampere 

11 seconds 

550 1rW:t: volts 
-50 ma,x. volts 
5,5 max watts 

200 max volts 
200°max volts 

150 volts 
-17, 5 volts 

6.5 
103() ohms 
6300 µmhos 

34 ma 
-32 volts 
9.6 ma 

0.47 max megohm 
2.2 max megohms 

550 max volts 
IO00tmax volts 
-250 max volts 

105 max ma 
30 max ma 

5.5 max watts 

200 max volts 
200°ma:i: volts 

2.2 max megohms 
#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 16 per cent of one vertical scanning cycle is 2.5 milliseconds. 
t Under no circumstances should this absolute value be exceeded, 
0 The de component must not exceed 100 volts. 
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=========- Technical Data ======;;.;;;.==-
TRIODE-PENTODE 

Gia"" octal type used as combined detector 
and rl or if amplifier in ac/ de receivers. Heater 
volts (ac/dc), 12.6;amperes, 0.3. Characteristics 
of triode unit: plate volts, 90; grid volts, O; 
amplification factor, 90; plate resil!tance, 37000 
ohms; transconductance, 2400 µmhos; plate 
ma., 2.8. Characteristics of pentode unit: plate 
volts, 90; grid-No.2 volts, 90; grid-No.1 volts, 

-3: plate resistance, 200000 ohms; transconductance, 1800 µmhos; plate ma., 7; grid-N o.2 ma., 2. This is 
a DISCONTINUED type listed for reference only. 

H P 

H G2 
6 

7 
G3 K 
IS 

I 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf ampli

fier in ac/dc standard broadcast re
ceivers, in FM receivers, and in other 
wide-band, high-frequency applica-

12BA6 
c, tions. Outline 11, OUTLINES SEC-

TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BA6. 

PENT AGRID CONVERTER 

Miniature type used as converter 
in ac/dc super heterodyne circuits espe- l 2BA7 
cially those for the FM broadcast 
band. Outline 14, OUTLINES SEC-
TION. Heater volts (ac/dc), 12.6; am-

peres, 0.15. Except for heater rating, this type is identical with miniature type 6BA 7. 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf or if amplifier in 

radio receivers. Outline 11, OUTLINES SEC
TION. Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this type is 
identical with miniature type 6BD6. Type 
12BD6 i,s used principally for renewal purposes. 

PENT AGRID CONVERTER 

Miniature type used as converter· 
in ac/dc receivers for both standard 
broadcast and FM bands. Outline 11, 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with miniature type 6BE6. 

TWIN DIODE
MEDIUM-MU TRIODE 

Miniature type used as combined 
detector, amplifier, and ave tube 
primarily in automobile radio receiv
ers operating from a 12-volt storage 
battery. Outline 11, OUTLINES SEC-

128D6 

12BE6 

12BF6 

TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, this type 
is identical with miniature type 6BF6. 
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12BH7 
12BH7-A 

RCA Receiving Tube Manual 

MEDIUM-MU TWIN TRIODE 
Miniature types used as combined 

vertical deflection amplifiers and ver
tical oscillators, and as horizontal de-
flection oscillators, in television receiv-

1 
ers. Type 12BH7-A has a controlled Prz HM 

heater warm-up time for use in series-connected heater strings. These types are also 
used in other applications including phase-inverter circuits and multivibrator cir
cuits. Outline 14, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of the 
other except for the common heater. Type 12BH7 is a DISCONTINUED type 
listed for reference only. 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC) ••••..••.•• , , •.• , ••••••• , •• ., , • 
HEATER CURRENT, ••• , .•............•.•.••••••••• , • , , • 
HEATER WARM-UP TIME (Average) for 12BH7-A. . • , ••• , ••• 
DIRECT INTERELJ,,'CTRODE CAPACITASCES (Approx.): 

Series 
12.6 
0.3 

Grid to Plate ..•.•..........•....................... 
Grid to Cathode and Heater .... , ................ , ... . 
Plate to Cathode and Heater ... , , ....... , ......•. , •.• 

Unit No.1 
2.6 
3.2 
0.5 

Plate of Unit No.l to Plate of Unit No.2 ............•.. 

CLASS A1 AMPLIFIER (Each Unit) 
Maximum Ratings: 

0.8 

PLATE VOLTAGE ..... , • , , ••••• , •• , ••• , ••. , ••.•••••••••.•••••• , • , , •• , , 
GRID VOLTAGE: 

Negative Bias Value .•.......... , ......................•.•.....• ,. 
Positive Bias Value .............. , .. , . , , ..•.............• , .•.•. 

CATHODE CURRENT .•.•.•. , •. , , . , •• , • , . , •. , , •. , •••. , , ••• , •••• , • , ••• , • 
PLATE DJSSIPATION .•••..•.• , ..... , ....•.••• , .......... , ••• , •••••••• 
PEAK HEATER-CATHODE VOI,TAGE: 

Heater negative with respect to cathode. . . . . . . . . . ........ ., ....... . 
Heater positive with respect to cathode ....•.•..• , .......... , • , .... . 

• The de component must not exceed 100 volts. 

Characteristics: 
Plate Voltage ...................................•••..•••.•...•...•.• 
Grid Voltage .. , ........................ , .........••...•.•.......... 
Amplification Factor ........................•...••.••..•.•••••.•...•• 
Plate Resistance (Approx.) ... , ................................•...... 
Transconductance, . . . . . . . . . , ................. , •. 6 ••••• 

Grid Voltage (Approx.) for plate current of 50 i,a .....•... , ••.•....•... ,. 
Plate Current ..... , ..... , ...... , .... , ..................•.....•...... 

Maximum Circuit Values (For maximum rated conditions): 
Grid-Circuit Resistance: 

For fixed-bias operation. . . . . . . . , .....................•.•........ 
For cathode-bias operation ....•.. , ........ , .... , . , . , .......... . 

OSCILLATOR 
For operation in a 526-line, SO-frame system 

Maximum Ratings (Each Unit): 
DC PLATE VOLTAGE, ••.• ' .. ' .•.••.•••••••••••••••••••• 
PEAK NEGATIVE-PULSE GRID VOLTAGE .•• , •••. , •• , •• , •• , . 
PEAK CATHODE CURRENT. . .... , .• , •. , , •.••••..•• , ... , . 
AVERAGE CATHODE CURREST ....... , •. ,,, •••••• , ••••••• 
PLATE DISSIPATION . . . . . . .•....• , . , , • . • • • • • • • • • • • . . . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............. . 
Heater positive with reaped to cathode ...••.•.••..... 

Maximum Circuit Value: 

Vertical 
Deflection 
Oscillator 
450 max 

-400 max 
70 ma,· 
20 max 

3. 5 max 

200 max 
200°max 

Grid-Circuit Resistance ..•............ , .••............ , 2, 2 max 
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Parallel 
6.3 
0.6 

11 

Unit No.! 
2.6 
3.2 
0.4 

300 max 

-50max 
0-max 

20 max 
8.5 max 

200 max 
200amax 

250 
-10.5 

16. r, 
5300 
3100 
-23 

11.5 ' 

0.25 max 
1.0nwx 

Horizontal 
Deflection 
Os,,illawr 
450 max 

--600 max 
800 max 

20 max 
3.5 max 

200 max 
200°max 

2.2 max 

volts 
ampere 
seconds 

volts 

volts 
volts 

ma 
watts 

volts 
volts 

volts 
volts 

ohms 
µ.mhos 

volts 
ma 

megohm 
megohm 

volts 
volts 

ma 
ma 

watts 

volts 
volts 

megohms 



Technical Dat,t --========= 
VERTICAL 0EFLECTION AMPLIFIER 

For operation in a 525-liue, SO-frmne system 
Maximum Ratings (Each Unit): 
DC PLATE VOLTAGE •••..•.. , ..•.•. , .• , . , • • • . • . . . . . .... , • . . •••• 
PEAK POSITIVE-PuU!El PLATE VOLTAGE# (Absol•,te ,naxim><m) .•....•....• 
PEAK NEGATIVE•PULSE GRID VOLTAGE .. ,.,, .........••...•..... , .• ,., 
PEAK CATHODE CURRENT . . ..• , ..••. , , , , , 
AVERAGE CATHODE CURRENT . , , , , , , . , , . , , , , , , , , . , ••••.••.. 
PLATE DISSIPATION . . . . . . • . ...• , . , .. , , . . . . . .• , , , .••..•...•••.•. , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . . . . ....•... , ...•.•... 
Heater positive with respect to cathode. . . . . . . . . . . . . .........•..•.. 

Maximum Circuit Value, 
Grid-Circuit Resistance: 

For cathode-bias operation ... 

450 max volts 
1500•max volts 
-250 max volts 

70 max ma 
20max ma 

3,5 max watts 

200 max volts 
200"·max volts 

2,2 max megohms 

i! The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical sc,i,nning cycle is 2.5 milliseconds. 
• Under no circumstances should this absolute value be exceeded. 
0 The de component must not, exceed 100 volts, 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

i/ TYPE 12BH7·A I Ef = 1-c!.6 VOLTS 
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H 

BEAM POWER TUBE 
Miniature type used in audio 

output stages of television and radio 128K5 
receivers employing series-connected 
heater strings. Outline 14, OUTLIKES 

., NC SECTION. Heater volts (ac-1dc), 12.6; 
amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 
rnax. When the heater is positive with respect to the cathode, the de component of 
the heater-cathode voltage must not exceed 100 volts. Except for heater and heater
cathode ratings, this type is identical with miniature type 6BK5. 

H p 

H C2 
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SHARP-CUTOFF PENTODE 
Miniature type used as if and rf 

amplifier in automobile radio receivers 
operating from a 12-volt storage bat
tery. Outline 11, OUTLINES SEC
TION. Tube requires miniature seven
contact socket and may be mounted in 
any position. 

12BL6 

HEATER-VOLTAGE RANGE (AC/oc)• ................................. 10,0 to 15.9 volts 
HEATER CURREST (Approx.) at 12.6 volts. , , . . . . . . . . . . . . . . 0, 15 ampere 

• This voltage range is on an absolute basis. For longest life, it is recommended that the heater he 
operated within the voltage range of 11 to 14 volts. 

26, 



RCA Receiving Tube Manual 
DIRECT lNTERELECTRODE CAPACITANCES*: 

Grid No.1 to Plate ..................... ,., ... , ................ . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield., 

* With external shield. 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ....••.••.•• , . • . • . • . . . . . • . . . . . • . . . . . . . • . • . • • • •••• 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .. , •...•.....•.......•.•.•.•••..• 
GRID-NO.l (CONTROL-GRID) VOLTAGE, Positive bias value ......••... ,,,. 
CATHODE CURRENT .•.•• , , • , , , .•....••..•.•.•..•..•...•.••.•.•... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .........•.. , •••.•...• , •..• 
Heater positive with respect to cathode ..••....•....••.....•...... 

Typical Operation with 12.6 Volts on Heater: 
Plate Voltage ........•....................... , ............... . 
Grid N o.3 (Suppressor Grid) .........•...•. , ...........•............ 
Grid-No.2 Voltage ..................•.........•.................. 
Grid-No.l Supply Voltage ...................................... . 
Grid-No.I Resistor ....................•..•................ , , .... . 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . .. , .. , , ...... , .. , ...... . 
Transconductance ............. , . . . . . . . . . . . , ... , ................. . 
Grid-No.I Voltage (Approx.) for transconductance of 10 11mhos ........ ,, 
Grid-No.I and Grid-No.3 Voltage(Approx.)fortransconductanceof 10 µmhos 
Plate Current. . . . . . . . . . . . . . . . .. , . . . • . .............• 
Grid-No.2 Current ..................... , ,, , , , ... , ........ , 

Maximum Circuit Value: 

0.006 ma;v µµf 
5.5 µµf 
4,8 µµI 

30max volts 
30max volts 

0 max volts 
20max ma 

30 max volts 
30 ma:r volts 

12.6 volts 
0 volts 

12.6 volts 
0 volts 

2.2 megohms 
0,5 megohm 

1350 µmhos 
-6 volt-s 
-5 volts 

1.35 ma 
0.5 ma 

Grid-No.1-Circuit Resistance ... *., .• , •.•• a •••••••••••••••••••••• ,.. 10 max megohms 

l 2/81Q26C-UG6TB Glass ::t~l~y;~:dE! h~~~:ntal Nc~·Cz P c, 

deflection amplifier in television re- H H 

ceivers employing series-connected 
heater strings. Outline 30, OUTLINES Ne K 
SECTION. This type may be supplied G3 

with pin No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater rating, this type is identical with glass 
octal type 6BQ6-GTB/6CU6. 

12BR7 
TWIN DIODE-HIGH-MU TRIODE 

Miniature type used as combined 
sync separator and horizontal phase 
detector in television receivers. Out
line 12, OUTLINES SECTION. Tube 
requires miniature nine-contact socket 

and may be mounted in any position. For maximum ratings, 
curves for triode unit, refer to type 12AT7. 

HEATEH Altl<ANGEMENT 
HEA1'EI! VOLTAGE (AC/DC) ........ , .•..• , ..• , . , ... , .... , , • 
HEATElt CURRENT, , ..•.. , • , . , •. , •.•• , ........ , , , •. , .•.•• , 

Maximum Ratings (Ea,;h Unit): DIODE UNITS 
PEAK INVERSE PLATE VOLTAGE ... , ...... ., .... , ..... , 

Serie,; 
12 .G 

0.225 

PEAK PLATE CURl<ENT ............................... , , , , , •. , . , , .... , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode, . . . . ........... , .......... . 
Heater positive with r€Spect to cathode, 

• The de eomponent must not exceed 100 volts. 

12BV7 
SHARP-CUTOFF PENTODE 

Miniature type used as video am
plifier in television receivers. Outline 
14, OUTLINES SECTION. Tube re
quires miniature nine-contact socket 
and may be mounted in any position. 
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Paraliel 
6.3 

0.45 

300 max 
60 max 

200 max 
2oo•max 

volts 
ampere 

volts 
ma 

volts 
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Technical Data 

HEATER ARRANGEMENT 

HEATER VOLTAGE (AC/DC) .....•........................... 
HEATER CURRENT ....................................•..• 

Maximum Ratings: CLASS A, AMPLIFIER 

Series 
12.6 
0.3 

PLATE VOLTAGE .................................................... . 
GRID-N0.3 (SUPPRF.SSOR-GRID) VOLTAGE ............................... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ................................... . 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Negative bias value ............... . 
GRID-No.2 INPUT............................. . ................... . 
PLATE DISSIPATION .................................................• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...........................•• 
Heater positive with respect to cathode ..........................•.•• 

Characteristics: 

Parallel 
6.3 
0.6 

300 max 
0 max 

175 max 
-50 max 

1 max 
6.25 max 

200 max 
20o•max 

volts 
ampere 

volts 
volts 
volts 
volts 
watt 

watts 

volts 
volts 

Pia te Voltage .............•................••.........•. , , 
Grid No.3 .................•............ , .....•........... 

250 250 volts 
Connected to cathode at socket 

Grid-No.2 Voltage ....................................... , 180 150 volts 
. Grid-No.! Voltage ....................................... . -8 volts 
Cathode-Bias Resistor .................................... . 68 ohms 
Plate Resistance (Approx.) .........................•....... 85000 ohms 
Transconductance ..... , , ................. , ............... . 13000 µ.mhos 
Plate Current ...... , .. , ................. , ............... . 0.5t 27 ma 
Grid-No.2 Current ...................................... , . 
Grid-No.! Voltage (Approx.) for plate current of 20 µ.a ......•• 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation ...... , ................. , ............• 
For cathode-bias operation ........................................ . 

• The de component must not exceed 100 volts. 
t Minimum value. 

H 

SHARP-CUTOFF PENTODE 

Miniature types used as ddeo 
amplifier in television receiver~. Type 
12BY7-A has a controlled heater 
warm-up time for use in series-con-

~? nected heater strings. Outline 14, 

6 ma 
-12 volts 

0.25 max megohm 
1. 0 rnax megohm 

12BY7 

12BY7-A 
OUTLINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Type 12BY7 is a DISCONTINUED type listed for 
reference only. 

HEATER ARRA"-IGEMENT 

HEATER VOLTAGE (AC/DC) .............................. . 
HEATER CURRENT ..... 
HEATER WARM-UP TIME (Average) for 12BY7-A .... 
DIRECT INT}<]RELECTRODE CAPACITANCES: 

(;rid No.I to Plate ..... . 

Sfrie~ 
12.6 
0.3 

Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE SUPPLY VOLTAGE. 

GRID No.3 (SUPPRe:SSOR-GRID) VOLTAGE.,.,. 
GRID-N0.2 (SCREES-GRJO) VOLTAGE ..... 
GRID--N0-1 (CONTROL-GRID) VOLTAGE: 

Negative bias value .. 
Positive bias value ... . 

GRID-N0.2 INPUT,., ... . 
PLATE DISSIPATION .. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ . ............ . 
Heater positive with respect to cathode ............................ . 

Characteristics: 
Plate Supply Voltage ... . 

Parallel 
6,3 volts 
0.6 ampere 

11 seconds 

0.063 µ.µ.! 
10.2 µ.µ.i 

3.5 µ.µ.i 

300 max volts 
0 max volts 

180 max volts 

-50 mn.r volts 
0 mcix volts 

1.1 max watt 
6,5 'ilta.C watts 

200 max volts 
200°max volts 

250 volts 
Grid N o.3. . . ................ . Connected to cathode at socket 
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RCA Receiving Tube Manual 
Grid-No.2 Supply Voltage .....•...................•...............•.. 
Cathode-Bias R<esistor .......•.•.•.............................•...•. 
Plate Resietanea (Approx.) ...•....•.................•...............• 
Transconductance ....................•.•..........•................• 
Plate Current. . • . . . . . . . . . . . . . . . . . . . . . . . . .....................•....• 
Grid-No.2 Current...... . . . . . . . • . . . . . . . . . . .•....•.........•......... 
Grid-No.1 Voltage for plate current of 20 µa .•...•............. 
Maximum Circuit Value: 
Grid-No.I-Circuit Resistance: 

For cathode-bias operation .•..••.......•.......•......•.....••.... 
For fixed~bias operation .•............•.•...•••••.•.•••.•...•...... 

The de component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 
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HIGH-MU TWIN TRIODE 

Miniature type used in sync-sepa-12 BZ7 rator and sync-amplifier circuits of 
television receivers. This tube is also 
used in clipping circuits and in general- , 
purpose audio amplifier applications. PTz 

Outline 14, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 
HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC) ••••• , •••••••••••••.•••••.••..•.• 
HEATER CURRENT •.•••••• , •••••• • , ••••••••••.•••••• , ••.•• 

Series 
12 .6 

0.3 

Maximum Ratings: CLASS A, AMPLIFIER (Each Unit) 

Pl.ATE VOLTAGE •• ' .••••••••••••••••••••••••••••••••••••• ' ••••••••••• 
Gnm VoLTAGE: 

Negative bias value, .....•.•.......... , ..•......•................. 
Positive bias value ... , , •. , .•.•..•...........•.....• , ............. . 

PLATE DJSSIPATWN ....... , ....••••.•. , •• , .••• , ••••••••••• , .• , , •••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect t-0 cathode, • • • • . . . . . • . • •••.•.•........ 
Heater positive with respect to cathode ....••••••..•...••............ 

Characteristics: 
Plate Voltage ... , .............................................. , ... ,. 
Grid Voltage .. , ......•...........•.•.•••.•.•.......•......•..•.... ,. 
Amplification Factor ....................•••••..•.........•.•......... 
Plate Resistance (Approx.). , • • • • • • • • • •••• , ••.•••••.•••. , •..•.••••• , •• 
Transconductance ........... , ......•• , .• , ..•....•........•••• , ...•..• 
Plate Current ...................................................... . 
Maximum Circuit Value: 
Grid-Circuit Resistance: 

For contact-potential~bias operation ..••••• , ••.•..• ~ •. , ~ •••• , ••• ~ •• ~. 
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Parallel 
6.3 
0.6 

300 ma.c 

-50 ma:n 
0 max 

1.5 max 

180 max 
180 111(1.< 

250 
-2 

100 
31800 

3200 
2.5 

5 ma.:c 

,·olts 
ampere 

volts 

volts 
volts 

"·atts 

volts 
\'oils 

,·oils 
volts 

ohms 
µmhos 

ma 

megohms 



Technical Data ========;;;;;.;;;;;; 

TWIN DIODE-
REMOTE-CUTOFF PENTODE 

Metal type used as combined detector, 
amJ)lifier, and ave tube in ac/dc receivers. Out
line 4, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Exeept for heater 
rating, this type is identical with metal type 
6B8. Type 12C8 is Ul!ed principally for renewal 
purposes. 

BEAM POWER TUBE 

12C8 

Miniature type used in the audio 12 CAS 
output stages of television receivers. 
This type has a controlled heater 
warm-up time for use in series-con-
nected heater strings. Outline 13, 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. 

HEATER VOLTAGE (Aclnc)... • . ... . . . . . . . . . . . . . . . ......•...••........• 
HEATER CURRENT ....................•..........•................•.• 
HEATER WARM-UP TIME (Average) ....................•.•..........•.. 
DIRECT INTERELECTR0DE CAPACITANCES (Approx.): 

Grid No.I to Plate ........................•...................•.• 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..•••.•.....• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........•••.•••••• 

CLASS A1 AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE ...... , ...............................•....... , ..... . 
GR!D-No.2 (SCREEN-GRID) VOLTAGE .......... , ....•••...... , .•..... , .. 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive bias value .........•. , ... . 
PLATE DISSIPATION., . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... , , .......... . 
GRID-N 0.2 INPUT ..........................................•........ 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . . . . . . . ..... . 
HPater positive with respect to cathode. . . . . . . . . ........ . 

BULB TEMPERATURE (At hottest point) ..••............... '' 

Typical Operation, 
Plate Voltage ..... ,.................................. 110 
Grid-No.2 Voltage .................. , .... , .•......• ,.. 110 
Grid-No.1 Voltage.................................... -4.0 
Peak AF Grid-No.1 Voltage........................... 4.0 

AVERAGE PLATE CHARACTERISTICS 
100 

TYi'£ 12CAS _ _s 
£4"=12.8 VOL.TS 
ORU)-NA 2 VOLTS• IU ,.....-- _ 

~_...,,..... 
~L< 

V --·--I"' 
-2 

J/ ·.!!l--
'J / -- -3.C --'r; / - EC1 =-4',0 

/' --''Y,- / - 'tb I 1-!!.0 

> < _,.,,,,,----- I -6.0 
,.,.. 

~ ,--

~ .o ,-....;; 
~ 

;,,<"' .... 
""'--- '::::K r--~ ..... ~ w 
~ =--~=-i--- -- -~ -10 

--4,0 -At\ 

0 100 aoo 
PLATE VOLTS 
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12.6 volts 
0.6 ampere 
11 seconds 

0.5 µµf 
15 µµf 

9 µµf 

130 max volts 
130 max volts 

0 mar volts 
5 max watts 

1.4 max watts 

200 max volts 
200■max volts 
180 ,nax oc 

125 volts 
125 volts 

-4.5 volts 
4.5 volts 

taCM-8507T 



RCA Receiving Tube Manual 
Zero-Signal DC Plate Current ........•................. 
Maximum-Signal DC Plate Current ......•.............. 
Zero-Signal DC Grid-No.2 Current .......•......•..•.•• 
Maximum-Signal DC Grid-No.2 Current •••..•.•..•..... 
Plate Resistance (Approx.) ..•.•....................... 
Transconductance .••................• , . , •...•••.....• 
Load Resistance ..................•...••••••••........ 
Total Harmonic Distortion .........•..•............... 
Maximum-Signal Power Output •....•..•..••.••......•• 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

32 
31 

3.5 
7.5 

16000 
8100 
3500 

5 
1.1 

For fixed-bias operation ..•.•.•.•.••...•.•••.••..•.•••.•..••..••.•• 
For cathode-bias operation .•..•............•.•.•.•••••.•.••.••.••• 

■ The de component must not exceed 100 volts. 

12CN5 

REMOTE-CUTOFF PENTODE 
Miniature type used as if amplifier 

in automobile radio receivers operat
ing from a 12-volt storage battery. 
Outline 13, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 

37 ma 
36 ma 

4 ma 
11 ma 

15000 ohms 
9200 µmhos 
4500 ohms 

6 per cent 
1.5 watts 

0.1 max megohm 
0.5 max megohm 

HEATER-VOLTAGE RANGE (AC/De)• ................. ·•·•·•••·•·••·••••• 10.0 to 15.9 volts 
ampere HEATER CURRENT (Approx.) at 12.6 volts ...................•••.••• ,.,. 0.45 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ............................................. , ••• ,.,. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................................. ,. 
GRm-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ....••.•.•••.•• ,, 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .................•••.•••••• ,. 
Heater positive with respect to cathode .. , ......••••••••• , •• , ••••••• 

Characteristics with 12.j Volts on Heater: 
Plate Voltage .........................•...•••.•.•.••••.••••••••••••• 
Grid-No.2 Voltage ...............................................•••• 
Grid-No.1 Supply Voltage ..................................•.•...•.•. 
Grid-No.1 Resistor (Bypassed) ....................................... . 
Plate Resistance (Approx.) ...................................•••...•. 
Transconductance ....... , .....................................••...• 
Plate Current .......................................•.........•.•.•. 
Grid-No.2 Current ................................................•• 

Maximum Circuit Value: 

16 max 
16 max 
0 max 

16 max 
16 max 

12.6 
12.6 

0 
2.2 

40000 
3800 

4.5 
3.5 

volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 

megohms 
ohms 

µmhos 
ma 
ma 

Grid-No.1-Circuit Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 2 max megohms 
• This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

12CR6 

DIODE
REMOTE-CUTOFF PENTODE 

Miniature type used as combined 
detector and audio amplifier in auto
mobile and ac-operated radio receiv
ers. The diode unit is used as an AM 

H p 

H G2p 

Po Gip 
I 

K 
detector, and the pentode unit as an G3p 

automatic-volume-controlled audio amplifier. Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) •••.....•..•.•.•....•.•.•..•...•••......•••• 
HEATER CURRENT .•••••.•..............••.•.•••.•..•.•••...•....••• , 

PENTODE UNIT AS CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ......... ,,,,, ....•...... , •...•••.•................. • 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ...•........... , .•.•..... , .....•. •• 
GRID-No.2 SUPPLY VOLTAGE ..•.•..•... , ..........••....•••.......•••• 
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12,6 
0.15 

volts 
ampere 

300 max vol ts 
See curve page 69 

300 max volts 



Technical Data =---====--==-
GRm-No.l (CONTROL-GRID) VOLTAGE, Positive bias value ............... . 
PLATE DISSIPATION •• , , , , ••.•. , •• , ••• , .••.•... , •.• , ••..•. , ••. , . . • • • • 
GRII>-N0.2 INPUT: 

For grid-N o.2 voltages up to 150 volts ........................ , .... . 
For grid-No.2 voltages between 150 and 300 volts ••...•.............• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .•••.........•...... , •.•..... 
Heater positive with respect to cathode ..•.........•...•...•........ 

Characteristics, 

~IJ~:J;lia~~it~g~::::: '. '.'. '. '.::::: '. :: '. :: '.:::: :: : '.:: :: :: '.:::.:: '. '.::: ::: 
Grid-).[ o.1 Voltage. . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 
Plate Resistanee (Approx.). . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... , .... , 
Transconduetance ................. , ................. , ... , ..... , .... . 
Plate Current ............. , ............... , ........................ . 
Grid-N o.2 Current .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Grid-No.I Voltage (Approx.) for transconductance of 10 µmhos ......•...• 

Maximum Circuit Values, 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ..••• , ........•.........•. , ...... , ........ . 
For cathode-bias operation .•••.•.. , •.•....... , ..... , .. , •.......... 

Maximum Rating: DIODE UNIT 
PLATE CURRE"IT, , , ••••••••••••••••••••.•...•.•.... , •.• , , ...•••••••• 

,. 
I 

ECt:!. 

AVfRAGE CHARACTERISTICS 
P£NTOOE UNIT 

TVP£ 12CR6 
E,r'= 12.& VOLTS 

0 max volts 
2.5 max watts 

0.3 max watt 
See curve page 69 

100 max volts 
100 "'""' volts 

250 volts 
100 volts 
-2 volts 

0.8 megohm 
2200 i,mhos 
9.6 ma 
2.6 ma 
-32 volts 

0.25 ma..c megohm 
1.0 ,nax megohm 

1 ma.e ma 

I 
i 

GRIO-N! 2 VOLTS=IOO 

12 
/ 

V 

//, ---, I ,~ 
(/ 

__ , 

! 

'I 

4 

I 

100 

! 

I •I 

I 
-2 

I 
GF!:11)-Nil VOLTS ECt = .. 3 I 

I i 

I -• I 
I I 

-o 
I 

-12 

-IS 
I 

200 300 400 soo 
PLAT£ VOLT$ 

BEAM POWER TUBE 
Miniature types used in the audio 

output stage of television receivers em
ploying series-connected heater strings. 

K Outline 13, OUTLINES SECTION. 
G3 Heater volts (ac/dc), 12.6; amperes, 

I 

I 
I 

i 

I 

I 
i 

92CM-9006T 

12CU5 
12CU5 
/12C5 

0.6; warm-up time (average}, 11 seconds. Except for heater rating, these types are 
identical with miniature type 6CU5. Type 12CU5 is a DISCONTINUED type listed 
for reference only. SHARP-CUTOFF PENTODE 

Miniature type used as rf amplifier 
in automobile radio receivers operat-
ing from a 12-volt storage battery. 12CX6 
Outline 11, OUTLINES SECTION. 
Tube requires miniature seven-contact 

1 socket and may be mounted in any 
G1 position. 

HPJATER-VOLTAGE RANGE (AC/De)• .. ,, ...... ,,., •.•• , .... , ....... ,.... 10.0 to 15.9 voliie 
HEATER CURRENT (Approx.)at 12.6 volts ...•.. ,.,................ . . • . 0.15 ampere 
• Thia voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 
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CLASS A1 AMPLIFIER 
Maximum Ratings (Design-1lfaximum Values): 
PLATE VOLTAGE ............................... , ...••• ,,.,,, ••••• •••. 
GRJD--No.2 (SCREES-GRID) VOLTAGE., .... , ........................... • 
GRID-NO.I (CONTROL-GRID) VOLTAGE, Positive bias value ..••.••••• , •••••• , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•••••• , .................... . 
Heater positive with respect to cathode ............................ . 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage .... , .. , ............. , ...•. , ....• , ••.••••• , •••••••••••• 
Grid-No.3 (Suppressor-Grid) Voltage .................................. . 
Grid-
Grid- . ·o·lt~g~ _' _' _· _- _' .' .' .': .'::: : : : : : : : : : : : : : : : '.:: '.:: '.:: '. '.::::: 
Grid- (Bypassed) .......•......•.•.•.•.•.•••.•••••••••••• 
Plate Resistane.e (Approx.) .....................•........••••.•••••••• 
Transconductanee ............ , . . . . . . . . . . . . . . . . . . ......................... . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa. . . .••.••.•••••••• 
Plate Current................ . ............................. . 
Grid-No.2 Current....... .. ....................................... . 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance ........ , .•. ~ . . . . ........................ 5 

HALF-WAVE VACUUM RECl'IFIER 

12D4 
I< 

33 max volts 
33 max volts 

0 max: volts 

30 max volts 
30 max volts 

12.6 volts 
0 volts 

12.6 volts 
0 volts 

2.2 megohms 
40000 ohms 

3100 µmhos 
-4.5 volts 

3 ma 
1.4 ma 

10 max megohms 
p 

Glass octal type used as damper 
diode in horizontal-deflection circuits 
of television receivers employing series
connected heater strings. Outline 22, 

NC Ii 

8 
OUTLINES SECTION. Tube re- Ne H 

quires octal socket and may be mounted in any position. It is especially important 
that this tube, like other power-handling tubes, be adequately ventilated. 

VOLTAGE (AC/DC).. . . . . ........ , ....... , .................. , 
CURRENT ............................................. , , , 
W ARIII-UP TIME (Average) ...................... , ..... . 

DAMPER SERVICE 
For operation in a 525-line, .fu-frarne sys/em 

Maximum Ratings (Design-Maximum Values): 
PEAK INVERSE PLATE VOLTAGE# .................. ' ....... ' ....... .. 
PEAK PLATE CURRENT ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
DC PLATE CURRENT .............. ,, .. ,.,, ... , ...................... . 
PLATE DISSIPATION ............. ,.,,, .•..... , .. , ... , ............. . 
PEAK HEATER-CATHODE VOLTAGE: 

12.6 
0.6 

11 

4400 max 
900 max 
155 max 
5.5 max 

volts 
ampere 
seeonds 

volts 
ma 
ma 

watts 

Heater negative with respect to cathode. . . . . . . . . . . . . . . 4400•max volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . 300•max volts 

# The duration of the voltage pulse must not exc<>ed lfi per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The de component must not exceed 900 volts. 
• The de component must not exceed 100 volte. 

H 

TWIN DIODE-POWER TETRODE 

12DL8 
Miniature type used as combined G111< a 

detector and power amplifier driver in 
automobile radio receivers operating KT 

from a 12-volt storage battery. Out-
line 14, OUTLINES SECTION. Tube l\:i2 PD1 

requires miniature nine-contact socket and may be mounted in any position. 

10.0 to 15.9 volts HEATER-VOLTAGE RANGE (Ac/oc)• .........•.......................... 
HEATER CURRENT (Approx.) at 12.6 volts .•..............•............. 
DIRF..CT lNTERELECTRODE CAPACITANCES: 

0.4 ampere 

Tetrode Unit: 
Grid No.2 to Plate ......... , ...........•... , , .•..•.••••••••.....•• 
Grid No.2 to Cathode, Heater, and Grid No.1 ....••...............•.. 
Plate to Cathode, Heater, and Grid No.l... . .....•..•...•.......... 

Diode Units: 
Plate t-0 Cathode and Heater (Each unit) ........................... . 
Plate of Unit No.I to Plate of Unit No.2 ......... , ...•••.•......•.. 

Tetrode Grid No.2 to Plate of Diode Unit No.1., ..•.••........•.....•.. 
Tetrode Grid No.2 to Plate of Diode Unit No.2 ...••.......•.........•.. 

14 µµ.f 
12 µ.µ.( 

1.3 µ.µ.f 

1.6 µ.µf 
0.03 µ.µ( 
0.02 max µ,d 

0.006 max µµf 

• This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 
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AVERAGE CHARACTERISTICS 

IOO~--------,--,--,_;;W_IT:._;H_:(c.::C.,;2_A_S---,V_A_R_lA~8;,..L_E __ -,---,---,---,---,---, 

TYPE 120L8 
E,r = 12.6 VOLTS 
GRID .. N!. I {SPACE-C.HA.RGE-GRID) \IOt.TS::12.6 

aol--l--,---e---ar-----l---<---<----l-----1----1----1--+--+--+--+--+----t 

::: 
"' ~ 60 <--<-->--1-----,r-------S---+ 
"' " ::l 
i 

~ 401--+--i------,.i""-t;;,-""-1--::1..-,c::...1--:::l-"'--l-:;,,.f""'--f7""'j---f--t--+--t-----1 
"ii. 

0 40 50 
PLATE VOLTS 

Maximum Ratings: TETRODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE .•....•....•.•..•.....•••....••....•.•..••.•.• 
GR!I>-No-1 (SPACE-CHARGE-GRID) VOLTAGE (Abw!ute Maximum) .....••.• 
NEGATIVE GRID-N0.2 (CONTROL-GRID) VOLTAGE •..•. , , ...•. , ..••.•• , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......................•.•. , 
Heater positive with respect to cathode ......................•.... 

Characteristics with 1 2.6 Volts on Heater: 
Plate Voltage ........ , •................... , .. , ..... , , . , .•• , , .... . 
Grid-No.1 Voltage. . .......................... . 
Grid-No.2 Voltage . . ............ , ....... . 
Plate Resistance (Ap1,rox.) . _ . _ . . . . . . ........ , .... , ......... . 
Transconductance (GridNo.2 to Plate) .... 
Amplification Factor (Grid No.2 to Plate). 
Plate Current ..... . 
Grid-No.1 Current .. 

Typical Operation with 12.6 Volts on Heater: 
Plate Voltage. . . . . . ....... . 
Grid-No.1 Voltage. . . . . , . . . . . . . . . . .... , ............. , ..... , ... . 
Grid-No.2 Voltage. . . . . . . ...................................... . 
Peak AF Grid-No.2 Voltage. . . . • . . . • •• , •..••. , • • • • • • • . • • • , •••. 
Zero-Signal Plate Current . _ ... , ............ , ..•.••• , ••.•..• , , .... , 
Maximum-Signal Plate Current ............... , .................. , . 

AVERAGE CHARACTERISTICS 

70 80 

92CM-94Z2T 

30 max 
16 max 

-20 max 

30 max 
30 max 

12.6 
12.!i 
-0.5 

480 
15000 

7.2 
40 
75 

12.6 
12.6 

-2 
2.5 
40 

8 

IOO ~, ----,-~~-~--,---,-.cw.;.,T:..;H.:....:E:.:ce,, -'A-"S'-,'V __ A_R_IA.,.B.:;L;;;E_,.--,---.---,----,----,---, 

n•E 12DL8 

~ .., 
i 60!---l--~-!--~I-""':....., 
~ 
:l 
i 

~ 40 

it 

0 30 

E; = 12.ti VOLTS 
GRID- Nl?. 2 {CONTROL-GRID) VOLTS;:;Q 

I I I 
J---,--+-..J--+---1 

40 50 70 &O 
P~ATE VOLTS 92CM-9423T 
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volts 
volts 
volts 

volts 
votls 

volts 
volts 
volts 
ohms 

µmhos 

ma 
ma 

volts 
volts 
volts 
volts 

ma 
ma 



RCA Receiving Tube 1\la1111al 
Grid-No.1 Current ........................... , ...... ,, .......... . 
Load Resistance .... , , . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
Total Harmonic Distortion ....... , , ...•............. , ... , ....•.... 
Power Output ...... , . , . , ......•. , .. , ...• , ..... , , . . . . . . . . . . . .... . 

Maximum Circuit Value, 
Grid-No.2-Circuit Resistance, . , , .. , .... , ... , ...........•••••.•••••• 

Maximum Ratings: DIODE UNITS 

PLATE Ct.:RRENT (Each Unit) .........................•...•.••••••.••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater positive with respect to cathode, .............. , .. , ...••..... 
Heater negative with respect to cathode ......... , ........ , , . , .....•• 

Characteristics with 12.6 Volts on Heater: 
Plate Current for plate voltage of 10 volts (Each Unit). 

75 ma 
800 ohms 

10 per cent 
40 mw 

10 max megohms 

.5 max ma 

30 max volts 
30 ma:c volts 

3 max ma 

BEAM POWER TUBE NC~G

2 

p c, 

Glass octal type used as horizontal -'-
12DQ6 -A deflection amplifier in television re- H H 

ceivers employing series-connected 
heater strings. Outline 37, OUTLINES 8 

SECTION. Heater volts (ac/dc), 12.6; Ne c\ 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater rating, this 
type is identical with miniature type 6DQ6-A. 

TWIN DIODE-POWER TETRODE 
Miniature type used as combined 120S7 detector and power amplifier driver in 

automobile radio receivers operating 

H 

from a 12-volt storage battery. The 1 9 
diode units are used for AM signal de- Pela Po, 

tection and automatic volume control, and the tetrode unit is used as the driver for 
the output stage. Outline 14, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For characteristics and 
typical operation of tetrode unit as class A, amplifier, refer to type 12DL8. 

HEATER-VOLTAGE RANGE (AC/De)• ......•..... , ••.......•••••.• ,...... 10.0 to 15.9 
HEATER CURRENT (Approx.) at 12.6 volts. . . ....... , ....... , , 0, 4 
DIRECT INTERELECTRODE CAPACITANCES: 
Tetrode Unit: 

Grid No.2 to Plate .................................••...• , ••...• 
Grid No.2 to Cathode, Heater, and Grid No.1 ................... , ... . 
Plate to Cathode, Heater, and Grid N o.l. ..............•... 

Diode Units: 

12.5 
13 
2 

volts 
ampere 

Plate to Cathode and Heater (Each unit) ............... , .. , . . . . . . .. 0.5 µi,f 
Plate of Unit No.1 to Plate of Unit No.2. . . . . . O .1 µi,f 

Tetrode Grid No.2 to Plate of Diode Unit No.l .................... , . , . . O .15 max µµf 
Tetrode Grid No.2 to Plate of Diode Unit No.2.. . . . . . . . . • . • . 0 .15 max µµf 

• This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

Maximum Ratings: TETRODE UNIT AS AUDIO DRIVER 

PLATE VOLTAGE ••.. , , , .••• , • , , , . , • , , .• , , • . . ... , , .. , , ... , •• , •••••••• 
G11.1n-No.l (SPACE-CHARGE-GRID) VOLTAGE (Absolute Ma:rimum), . . , , .•••.. 
NEGATIVE GRID-No.2 (CONTROL-GRID) VOLTAGE, . • . • . . . . . . . • • • ••••••••• 
PEAK HEATER-CATHODE VOLTAGE! 

Heater negative with respect to cathode ....... , ....•.•. , .. , .•......• 
Heater positive with respect to cathode .............. , ........•.••.• 

Typical Operation with 12.6 Volts on Heater: 
Plate Supply Voltage,,, ................. , .. , .. , , . , , •. , .•. , .•... , . 
Plate Voltage ......... , ..•......................... , .......... , .... . 
Grid-No.1 Supply Voltage ... ,.......... . ...................•. 
Grid-No.2 Supply Voltage ............ , .................. , • , ...... , • 
Grid-No.2 Resistor ......... , , ...... , , , , ... , . . . . . . ... , .......•... 
Cathode-Bias Resistor, . . . . . , .•• , . . . . • . . . . . . . . • , , , . , . , , •. , . . • • . • • • • 
Peak AF Grid-No.2 Supply Voltage (Approx.)t .. , . . . . . . . . . . . ........• 
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l6max volts 
16,.max volts 

-16 max volts 

16 max volts 
16 max volts 

12.6 volts 
# 

12.6 volts 
0 volts 

1.8 megohms 
18 ohms 

2.85 volts 



=========- Technical Data=========-
Zero-Signal Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . ...........•. 
Maximum-Signal Plate Current ...................................... . 

23 ma 
13 ma 

Grid-N o.1 Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . .... , ...•.•.•.• , 77 ma 
Load Resistance. . ................................... . 1250 ohms 
Total Harmonic Distortion. . . . . . . ..................... , ............ . 
Maximum-Signal Power Output ................................... . 

8 per cent 
10 mw 

Maximum Circuit Value, 

Grid-No.2 Circuit Resistance .................. . 10 max megohms 

• Under no circumstances should this absolute value be exceeded. 
# Obtained from indicated plate supply through series IOU-henry choke having de resistance of 150ohms. 
t Obtained from 3.3-megohm signal source. 

Maximum Ratings: 
PLATE CURRENT .•.................• ,. 
PEAK HEATER-CATHODE VOLTAGE: 

DIODE UNITS 

Heater positive with respect to cathode .. 
Heater negative with respect to cathode. 

Characteristics with 12.6 Volts on Heater: 
Plate Current for plate voltage of 10 volts (Each unit) •.••.••••••• , •••••• 

AVERAGE CHARACTERISTICS 

5 max 

16 max 
16 max 

3 max 

ioo~------------T;.;;<:.:.TR;.cOc..cO..:.t...;U:.:.N.;..1T _______ -r-..--..----, 
I TVPE 12DS7 

i---4--+--I--+----+-...+-..--+--' E =IZ.$ VOLTS -CHARGE-Gfti0)\10l.TS=l2:.6 

~ 
w 

~eoL-;---l---b,,,c_+--l.,,,,,.::+--=-i:.---+-=-~-l---+-~-+-+--1 i ; 
j i---l.---l<'--1-...,,,,.i---+~ i-----b.,-C·····-----"'-.L... 
j 
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0 30 40 50 60 70 90 
PLATE VOL TS 92Cl'-9670T 

HIGH-MU TWIN TRIODE 

Miniature type used as push-pull 
rf amplifier and as combined oscillator l 2DT8 
and mixer in FM tuners. Also useful 

1 
in a wide variety of applications in 

Pr2 1s radio and television receivers. Outline 

ma 

volts 
volts 

ma 

12, OUTLINES SECTION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, interelectrode capacitances, and basing arrangement, this type is 
identical with miniature type 12AT7. Except for heating rating, type 12DT8 is 
identical with miniature type 6DT8. 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf and if 

amplifier in automobile radio receivers 
operating from a 12-volt storage bat
tery. Outline 11, OUTLINES SEC
TION. Tube requires miniature seven
contact socket and may be mounted 
in any position. 

12DZ6 



RCA Receiving T11be Manual 
HEATER-Vm:rAGE RANGE (AC/De)• .................................. . 
HEATER C URl<EXT (Approx.) at 12.6 volts ............................. . 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to Plate ............................................... . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. 

Maximum Ratings: CLASS A1 AMPLIFIER 

PLATE VoLTA<;E.. . . . . . . . . . . . . . • . . • . . • . . . . . . . . ..........•..•...••••. 
G1uv-No.3 (SUPPRESSOR-GRID) VOLTAGE.. . . . . . ..•• , •••..•. , ••• 
Gnrn-No.2 (SCltEEN-GHID) VOLTAGE ...................••••••.•••..•.•• 
Gnrn-No.l (CO!-.THOL-GRID) VOLTAGE, Positive bias value .. ' •••..•• ' ..•.•• 
PF--AK HEATEH-CATHODE VOLTAGE: 

Heater negative with respect to cathode, .. , ........ , .............. . 
Heatf.>r posit.ive with respect to cathode, . . .................... , ... . 

Characteristics with 12.6 Volts on Heater: 

10.0tol5.9 
0.175 

0.15 ma:r 
9.5 

4 

lG J)l(l.f 

0 JIIH.C 

16 ma.r 
0 wax 

16 ma.c 
ld wn::t 

volts 
ampere 

volts 
volts 
volts 
volts 

volts 
volts 

Plate Volt>1ge. 
Grid No.:I. ...... . 

, .. , . . I:! . H volts 
Connected to f'i:tt ho<l<~ at socket 

Grid-No.2 Volt.age.... . . . . . . . . . . . . . . ... , ..... 
Grid-No.1 Voltage (Developed across 10-megohm resist.or). 
Plate Resis!an<'e (Approx.). 
Transeonductance ......... ,. . .. , ................... , , 
Grid-No.I Voltage (Approx.) for transconductance of 10 i<mhos. 
Plate Curr<'nt. . . 
Grid-No.2 Current. 

Maximum Circuit Value: 

12.1; volts 
-0 .5 volts 

0 030 megohm 
8HOO µmhos 
-14 volts 
4,5 ma 
2.4 ma 

Grid-No.I-Circuit Resistanre. 12 "'''" megohms 
• This volLagti rn.nge is on an absolute basis . .h"or longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

AVERAGE CHARACTERISTICS 

TYPE 12DZ6 

N 

~41---+....:,,.,..;,,:..._-,-::,-rs..._,+-+----=----+--+---7----i---l----'---'----" 
C, 

a: 
" 

12 IG 20 

PLATE VOLTS 

PENT AGRID AMPLIFIER 
Miniature type used as rf ampli-

12 EG6 fier in automobile radio receivers oper
ating from a 12-volt storage battery. 
Outline 11, OUTLINES SECTION. 
Grid No.1 and grid No.3 are inde- Go 

pendent control electrodes. This feature provides for improved automatic volume 
control under large-signal conditions when both grids are biased by the ave voltage. 
Tube requires miniature seven-contact socket and may be mounted in any position. 

HEATElt VOLTAGE RANGE (AC/De)• ... , •• 
HEATER CURRENT (Approx.) at 12.6 volts. 
D!aECT lNTERELEC'rRODE CAPACITANCES:• 

Grid No.I to Plate ...... . 
Grid No.3 to Plate ..... . 
Grid No.I to Grid No.3. 
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10.0 to 15.9 
0.15 

0 .04 ma.r 
0.25 mo.r. 
0.15 ma.r 

volts 
ampere 

µµf 
µµf 
µµf 



Technical Data=========-

28 
PLATE VOLTS 

Grid No.1 to All Other Electrodeo..... ... ... . ..... ........... 5.7 µ.µf 
Grid No.3 to All Other Electrodes.. . . . . . . . . . . . . . . . . . .. . .. .. . .. 6. 5 µ.µf 
Plate to All Other Electrodes. . . . . . . . . . . . . . . . . . . . . . . . . . . 12 µµf 
Grid No.1 to Cathode and Gtid-No.5 8. 2 µµf 
Cathode and Grid No.5 to All Other Eleetrodes exe,·pt Grid No.1. 23 p.µ.I 

• This voltage range is on an absolute basis. For longest lifP, it is re~ommended that the heat.er be oper
ated within the voltage range of 11 to 14 volts. 
0 With external shield conneeted to cathode and grid !l:o.5 i pin 2). 

Maximum Ratings: 
PLATE VOLTAGE., , , , , , ••.. 
GRID-N0.8 VOLTAGE: 

CLASS A1 AMPLIFIER 

Positive bias value ......................... . 
Negative bias value ..................... . 

GRIDS-No.2-AND-N0.4 (SCREEN-GRID) VOLTAGE. 
GR!DS-No.2-ANn-No.4 SUPPLY VOLTAGE •.... 
CATHODE CURRENT .................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with reopect to cathode. 
Heater positive with respect to cathode. 

16 ma.r 

Omax 
-16 max 

16 max 
16 max 
20 tnax 

16max 
16 max 

AVERAGE CHARACTERiSTtCS 
WITH Ec3 AS YA~LASLE 

1.s.---.---,---,---,---,--,--'-''--:----,---,-------.,---, 
TYPE 12EG6 
Ef'=l2,6 VOLTS 

t---l---i--+---+--t--+~GRIOS-N~2& Ne.4 V-OLTS:12,5 

zo 
Pi..A.T( VOLT$ 

2,9 

28 

volts 

volts 
volts 
volts 
volts 

ma 

volts 
volts 



RCA Receiving Tube Manual 
Characteristics with 12.6 Volts on Heater and Grid No. 3 Connected 

to Grid No, 1 through 100,000-ohm resistor, 
Plate Voltage .................... , ••••.•.•..•.•...•.............•.•• 
Grids-No.2-and-No.4 Voltage ......•............. , .. , , . . . . . . . . , , ..... 
Grid-N o.1 ( Control-Grid) Voltage (Developed across 2.2-megohm resistor) .•. 
Plate Resistance (Approx.) ..... , ..... , ............ , ...... , .•......... 
Transconductance (Grid No.3 to Plate) ............... , ............... . 
Grid-No.1 Voltage (Approx.) for grid-No.3-to-plate transconductance of 20 

µmhos ........ , .......... , ................ , ......... , .. , ...... . 
Plate Current ... , ............................... , ....... , .......... . 
Grids-No.2-and-No.4 Current ........ , .. , •........ , ..............••. 

Maximum Circuit Value, 
Grid-No.3-Circuit Resistance, ..........•. , ........ ,., ..•....•.•• , •• , • 

POWER PENTODE 
Miniature type used in the audio 

12EH5 output stage of radio and television 
receivers employing series-connected 
heater strings. Outline 13, OUTLINES 
SECTION. Heater volts (ac/dc), 

12.6 volts 
12.6 volts 
-0.6 volts 
0.15 megohm 

800 ,..mhos 

-3 volts 
0.55 ma 
2.8 ma 

10 max megohms 

12.6; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode 
voltage when the heater is negative with respect to the cathode, 300 max volts. 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6EH5. 

12EK6 

SHARP-CUTOFF PENTODE 
Miniature type used as if and rf 

amplifier in automobile radio receivers 
operating from a 12-volt storage bat
tery. Outline 11, OUTLINES SEC-
TION. Tube requires miniature seven
contact socket and may be mounted 
in any position. 

HEATEt!-VOJ.TAGE RANGE (AC/De)• .............................. ,,.... 10. 0 to 15.9 volts 
HEATER CURRENT (Approx.) at 12. 6 Volts ...••.....••••. , ...... , ..... , • 0.19 ampere 
DIRECT lNTEREUllCTRODE CAPACITANCES: 

Grid No. 1 to Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 0. 032 max µµ.f 
Grid No.l to Cathode, Heater, Grid No.2,Grid No.3, and Internal Shield. 10 µ.µf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... , 5. 5 µ.p.f 

• This voltage range is oo an absolute basis. For longest life, it is recommended that the heater he 
operated within the voltage range of 11 to 14 volts. 

AVERAGE CHARACTERISTICS 

0 "' ZS JO 35 
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Technical Data 

Maximum Ratings, CLASS A1 AMPLIFIER 
PLATE VOLTAGE .................................................... . 
GRID-No.a (SUPPRESSOR·GRID) VOLTAGE ..•.•...........•.••.•••.••••••• 
GR1D-N0.2 (SCREEN-GRID) VOLTAGE ..................... , .... , ....... .. 
GRrn-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value ....•...••••••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ , 
Heater positive with respect to cathode................... .. ..... . 

Characteristics with 1 2.6 Volts on Heater, 

16 ma:c volts 
0 ma::c volts 

lG max volts 
0 max volts 

Hl 1/lflX volts 
lG ma:c volts 

Plate Voltage .. ·"' •...........•..••.•.••.•.•...•..••••••••. , . • . . . . . . • 12. 6 volts 
Grid No.3 ................ ,............ .. . • .. .. . .. .. .. • .. .. . Connected to cathode atsoeket 
Grid-No.2Voltage ................................................... 12.G volts 
Grid-No.l Supply Voltage ..........................•••• , ••••.•..• , 0 volts 
Grid-No.1 Resistor (Bypassed) ............ , .... , , , . . . . . . . . . • • . . • • . • • • • 2. 2 megohms 
Plate Resistance (Approx.). . ...................••.... , ••.•.••• , •• , • 40000 ohms 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . • • . . 4200 µmhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa................... -4 volts 
Plate Current.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . • • . • • • • 4. 4 ma 
Grid-No.2 Current ........•••..•...........•......••.......•.•. ,..... 2 ma 

. Maximum Circuit Value: 
Gdd-No.1-Circuit Resistance ....................••.••.. , ••.•• , •••••••• 

HIGH-MU TRIODE 
Glass octal type us('>d in rr>Sistanee-coupled 

amplifier circuits o[ a.c/dc receiv(irs. Outline 21. 
OUTLINES SECTION. This type may be sup• 
plied with pin N o.1 omitted. Heater volts 
(ae/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with glass-octal 
type 6F6-GT. Type 12F5-GT is a DISCON• 
TINUED type listed for referenee only. 

TWIN DIODE
REMOTE-CUTOFF PENTODE 

Miniature type used as combined 
detector and af voltage amplifier in 
automobile radio receh·ers operating 
from a 12-volt storage battery. Outline 
12, OUTLINES SECTION. Tube re-
quires miniature nine-contact socket 
and may be mounted in any position. 

10 max megohms 

12F5-GT 

12F8 

HEATER-VOLTAGE RANGE (AC/De)• .................................. 10.0 to 15.9 volts 
HEATER CURRENT (Approx.) at 12.6 volts............................ 0.15 ampere 
DIRF£T lNTERELECTRODE CAPAC<TANCES: 
Pentode Unit: 

Grid No.1 to Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • 0. 06 µµI 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3........ •• • 4.5 µµI 
Plate to Cathode, Heater, Grid No.2, and Grid No.3............... 3.0 µµI 

Plate of Diode Unit No.l to Plate of Diode Unit No.2................. 0.3 µµf 

• This voltage range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 to 14 volts. 

Maximum Ratings: PENTODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE. . . . . . . . . . . . . . . . . . . . . . . . . . . .....................• 
GRID-N0.2 (SCREE:,-GR1D) VOLTAGE ....................••.•.•. , ... , , 
GRm•N0.l (CONTROL-GRID) VOLTAGE, Positive bias value .............•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ......................... .. 
Heater positive with respect to cathode. . ••...•••••.•.•••••.•.••• 

Typical Operation with 12.6 Volts on Heater, 
Pia te Voltage . . . . . . . . . . ................. , .••.•..• , •• , .•••..•.••.•• 
Grid•N o.3 (Suppressor-Grid) Voltage .•••.•.•..• , ..•.••...........•.• 
Grid-No.2 Voltage ............................................... . 
Grid-No.1 Voltage ................................................ . 
Plate Resistance (Approx.) •• , •............•...•...............•..• 
Trans.conductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , ........•. 5 

Grid-No.1 Voltage (Approx.) for transconductance of 10 µmhos ..••••••• 
Plate Current. . . . . . • • • • . • . . . • • • • . . . . . . . . . . . . . . . . . ..........•...• 
Grid-No.2 Current .•••••••..••...................................• 
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30 max 
30 max 

0 'max 

30 max 
30 max 

12.6 
0 

12.6 
0 

0.33 
1000 

-5 
1 

0.38 

volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

megohm 
µmhos 

volts 
ma 
ma 



RCA Receiving Tube Manual 
Maximum Circuit Value: 
Grid-N o.1-Circuit Resistance ....••...............................•. 

Maximum Rating: DIODE UNITS 
PLATE CURRENT (Each unit) .•.•...............................•••• 

Characteristics with 12.6 Volts on Heater: 
Plate Current for plate voltage of 10 volts (Each Unit) .•.•.••• , •.••••.• -

, .. 
TVPE 12F8 
E+ = 12.6 VOLTS I 

1.2 

1.0 

0.8 

0.6 

AVERAGE TRANSFER 
CHARACTERISTICS 

TYPE: 12f'8 
Ef"= 12.6 VOLTS 
PLATE VOLTS= 12.6 -
GRID-N• 2 VOLTS 12.6 

-

9ml 

I 
I 
I 
I 
I 
I 

I I 
/1 

l..? 'zb 

I 

I 

200 .. 
0 
:,: ,. 

000 O 
"' u 

~ 
800 :J; 

w 
u 
z 

600 ~ g 

400 

200 

0 
z 
0 
u 
"' z .. 
"' ... 

-7 -6 -5 -4 -3 -2 _, 0 
-GRIO-N2 I VOLTS 

92CS-9167T 

AVERAGE CHARACTERISTICS 

10 maz megohms 

1 maz ma 

2 ma 

-GRID-N2 2 VOLTS:12.6 I I I I 
GRID·N~ I VOLTS Ec1=0 

1.2 

0.8 

0.4 

/ 
,,,..---

I 
I r--

I✓ -v_ 
10 20 30 40 50 

PLATE VOLTS 

TWIN DIODE-LOW-MU TRIODE 
Miniature type used as combined 

12fK6 detector and af amplifier in automo
bile radio receivers operating from a 
12-volt storage battery. Outline 11, 

-0.5 

I 
-1.0 

-2.0 
I -3.0 

-'" 
60 

92CM-9170T 

OUTLINES SECTION. Tube re- GT 

quires miniature seven-contact socket and may be mounted in any position. 
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=========- Technical Data=========-
HEATER-VOLTAGE RANGE• (AC/DC) ...................... , ......... , , . 
HEATER CURRENT (Approx.) at 12.6 volts ........... , •.. , ............ . 
DIRECT lNTERELECTROD>J CAPACITANCES (Apprm<.): 

Triode Grid to Triode Plate ...... , . , .... , . , . , . . . . . ...........• 
Triode Grid to Cathode and Heater ......... , .. , ..... , ........ , , 
Triode Plate to Cathode and Heater ............ , . . . . . . . . . . .... . 
Plate of Diode Unit No.l to Plate of Diode Unit No.2. . . . . 

10.0 to 15.9 
0.15 

volts 
ampere 

1.6 µµ.f 
1.8 µµf 
0. 7 µµ.f 
0.9 µµI 

•This voltage range is on an absolute basis. For longest life, it is recommended 
operated within the voltage range of 11 to 14 volts. 

that the heater be 

Maximum Ratings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE.'.'.' .. '' •........... ''.'' .. '. ' ...... ' ' .. ' ... ' .. ' 16 max volts 
GRID VOLTAGE: .......• , •..... , ... ,.......... , .. , ....... , .. 

Positive value ...... , , .. , ... , . . . . . . . . . . . . . . . . . . . , .......... . O max volts 
Negative value., .. , ................ , . . . . . . . . . .... , ......... . -16 max volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respeet to cathode... . . , . 16 max volt.s 
Heat<er positive with respect to cathode .....• , ............... , ..• 16 max volts 

Characteristics with l 2.6 Volts on Heater, 
PlateVoltage .............•................................ 12.6 volts 
Grid-Supply Voltage....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .•. 
Grid Resistor (Bypassed) ........ , ..... , . , , . . . . . . . • . . . . . . . . . . ... . 
Plate Resistance (Approx.) .•. , ........... , ........................ . 

0 volts 
2.2 megohms 

6200 ohms 
Transconductance ...... ◄ • , ••• , •••••• , ••••••••••••••••••••••••••• , • 

Amplification Factor ........................ , . , . . .. . . . . . . ....... .. 
Plate Current ........... , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 

1200 µmhos 
7.4 
1.3 ma 

Plate Current (Approx.) for grid voltage of -3 volts ......... , . , .... , ..• 0.08 ma 

Maximum Circuit Value, 
Grid-Circuit Resistance .•.•.•.•.••••........................••..... 10 max megohms 

Moximum Ratings: DIODE UNITS 
PLATE CURRENT (Each unit) .•.•.• , .•....................• , •..•...• 1 max ma 

Choracteristics with 12.6 Volts on Healer: 
Plate Voltage (Each unit) ... , ......................... , ........... . 
Plate Current (Each unit), • , ••.. , .. , .•.. , . . . . . . . . . . . . . . . • ....... . 

12.6 volts 
2 ma 

AVERAGE CHARACTERISTICS 
•~-----~------~-'-TRl"'O'°O'-'£i-U°'N-'-l-'-T-----=...--,----,-,------, 

!'D2 

HPtl2F'Kb 
E.p=l2.b VOL.TS 

KD2 PO! 

.H K 

8 
S KD1 

TWIN DIODE 

Metal type used as detector, low
voltage rectifier, or ave tube in ac/dc 
radio receivers. Outline 1, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat
ing, this type is identical with metal 
type 6H6. 

283 

12H6 



12J5-GT 

12J7-GT 
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ME0JUM-MU TRlODE 
Glass octal type used as detector, amplifier, 

nr oscilla.tor in ac/dc radio equipment. Outline 
24, OUTLINES SECTION. This type may be 
supplied with pin N o.l omitted. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Exeept for beater 
rating, this type is identical with glass-octal 
type 6J5-GT. Type 12J5-GT is used principally 
for renewal purposes. 

SHARP-CUTOFF PENTODE 
Gla11S octal type used as biased detector or 

high-gain audio amplifier in ac/dc radio receiv• 
ers.Outline23,0UTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass• 
octal type 6J7-GT. Type 12J7-GT is used 
principally for renewal purposes. 

TWIN DIODE- POWER TETRODE 
Miniature type used as combined 

detector and audio driver in automo
bile radio receivers operating from a 
12-volt storage battery. Outline 12, 
OUTLINES SECTION. Tube re
quires miniature nine-contact socket 
and may be mounted in any position. 

p~•••/G 
2 7 

H H 
I 8 

NC K 

HEATER-VOLTAliE RANGE (AC/De)•. . . . . . . 10.0 to 15.9 volts 
!!EATER CURRENT !Approx.) at 12.6 volts, 0 325 ma 

• This voltage range is on an absolute basis. For iongf'st life, it is recommended that the heater be 
operated within the voltage rauge of 11 to 14 volts. 

TETRODE UNIT AS AUDIO DRIVER 
Maximum Ratings: 
PLATE VOLTAGE ................ . 
UR!ll-N0.2 (;\CREEN-GIUO) VO!,TAliE 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. , , ... , , . , ......... , ... , , . , , , 
Heater positive with respect to cathode. 

Typical Operation with 12.6 Volts on Heater: 
Plate Voltage . . . . , , ....... , ............... , ............. , .. . 
Grid-No.2 Voltage. , . . . , .• , ..•... 
Grid-No.l (Control-Grid) Voltage. , 
AF Grid-No.l Voltage (RMS) ... . 
Grid-No.l Resistor .. . 
Grid-No.1-Resistor Bypass Capacitor. 
Zero-Signal Plate Current .. 
Zero-Signal Grid-No.2 Current. ........ , ... , .. 
Plate Resistance (Approx.) ..... , . , . . . . . . . . . . . . ... . 
'franscondut"tance. . . . . ..... , . . . . . .. , . . . . . ... , .. . 
Load Resistanf!e . . . . . . . . . . . ..... , . , .. , ........ , ....... , . . ........ . 
~rotal Harmonic Distortion . . ..... , ..... , ....•.. , ....... , 
Maximum-Signal Power Output.. . ..... ~ ................• , • , ....... . 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance., .......... , .... , ...... ,., ....... ,, ..... . 

Maximum Ratings: 
PLATE CURRENT (Earh unit) . , . , . 
PEAK HEATER-CATHODE VOLTAGE: 

DIODE UNITS 

Heater negative with respect to cathode ...... . 
Heater positive with respect to cathode .... , , .. , , ...... . 

Characteristics with 12.6 Volts on Healer: 
Plate Current for plate voltage of 5 volts. , .•...... , • , , ••••. 

Diode 
l:nil Xo.1 

8.5 

30 max 
30 max 

30 max 
30 max 

12.6 
12 n 

0 
1 fi 
2 2 

1 
12 

l.5 
fiOOll 
ii500 
2700 

5 
20 

volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

megohms 
µf 

ma 
ma 

ohms 
µmhos 

ohms 
per cent 

mw 

10 max megohms 

5 max ma 

30 max volts 
30 m.ax volts 

Diode 
Unit No. 

12 ma 
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POWER TETRODE 
Miniature type used as power am-

plifier driver in automobile radio re- 12K5 
ceivers operating from a 12-volt stor-
age battery. Outline 13, OUTLINES 

11 SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. Heater-voltage range 
(ac/dc), 10:0 to 15.9; amperes (approx.) at 12.6 volts, 0.4. Maximum ratings and 
characteristics are the same as those of the tetrode unit of miniature type 12DL8. 

C.2 G1 

p 

7 
H H 

K 

REMOTE-CUTOFF PENTODE 
Gl11SS octal type used as rf or ii amplifier in 

ac/dc radio receivers particularly those employ
ing ave. Outline 23, OUTLINES SECTION. 
Heater volts (ae/dc), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is identical with 
glass octal type 6K7-GT. Type 12K7-GT is 
used principally for renewal purposes. 

TRIODE-HEXODE CONVERTER 
Metal type used as combined triode oscil

lator and hexode mixer in ac/dc radio receivers. 
Outline 5, OUTLINES SECTION. Heater volts 
(ae/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type 6K8. 
Type 12K8 is used principally for renewal 
purposes. 

BEAM POWER TUBE 
Glass octal type used in audio 

output stages of television receivers em
ploying series-connected heater strings. 
Outline 22, OUTLINES SECTION. 

Ne c.3 This type may be supplied with pin 

12K7-GT 

12K8 

12L6-GT 

No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 
11 seconds. Peak heater-cathode volts: heater negative with respect to cathode, 
300 max; heater positive with respect to cathode, 200 max (the de component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, this type is 
identical with glass octal type 50L6-GT. 

TWIN DIODE-HIGH-MU TRIODE 
Glass octal type used as combined detector, 

amplifier, and ave tube in ac/dc radio receivers. 
Outline 23, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass 
octa type 6Q7-GT. Type 12Q7-GT is used 
principally for renewal purposes. 

BEAM POWER TUBE 
Miniature type used as a vertical 

deflection amplifier in television re
ceivers employing series-connected 
heater strings. Outline 13, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 

12Q7-GT 

12R5 

HEATER VOLTAGE (AC/DC) •• , .. ,., ......... ,., •.•••••• ,............... 12.6 volts 
HEATER CmrnENT. , .. , . , .. , , ... , •• , • • • • • • • • • • . • • . • • • . • • • . • • • • • • • • • • 0, 6 ampere 
HEATER WARM-LP TIME (Average), ............................... ,... 11 seconds 
PLATE RESISTANCE (Approx.)* ... , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 13000 ohms 
TRANSCONDUCTANCE*, , . • • • , , ••• , •• , •........ , .•..... , ..•..•••• , • , , 7000 µmhos 
* For plate and grid-No.2 volts, 110; grid-No. l volts, -8.5, plate ma., 40; grid-No.2 ma., 8.8. 
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Maximum Ratings: 

RCA Receiving T11be Man11al 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-Une1 ,iO-Jrame system 

DC PLATE VOLTAGE .. " ...... " .. "...... . .. .......... . 
PEAK PosITIVE-PUUlE PLATE VOLTAGEt (Absoluie ....•.....•. 
GRII>-N0.2 (SCREEN-GRID) \'OLTAGE ................................ . 
PEAK NEGATIVE-PULSE GRm-No.1 (CONTROL-GRID) VOl.TAl'E. 
PEAK CATIIODE CURRENT. . . . . . . • . . . .•.....•.... , •... 
AVERAGE CATIIODE CURRENT. . .•••.•.••..•.....••..•.••..•.•••..• 
PLATE DISSIPATION. . . . . . . . .•. , .••• , •......•.•••••.••• , •••••••• 
Gnm-No.2 INPUT. . . . . . . . . . . . . . . . . .•...•.••...•..•••.•••••. 
PEAK HEATER-C'.ATIIODE VOLTAl,E: 

Henter negative with respect to cathode .....•...............••.•...• 
Heater positive with reepect to cathode ............................• 

Maximum Circuit Value, 
Grid-No.I-Circuit Reeistanee: 

150 max volts 
1500•11mx volts 

150 max volts 
··150 max volts 

155 max ma 
45 max ma 

4.5 max watts 
1 max watt 

300 max volts 
zoo•niax volts 

For cathode--bias operation. . . . . . . . . . . . . . . 2. 2 max megohms 
t The duration of the voltage pulse must not exceed 15 µer ,·cnt of one vertical scanning cycle. In a 
525-line, 30-frame systf>mt 15 per cent of one vertical s<"anning c-):cle is 2.5 millise{'onds. 
• Under no circumstances should this absolute value be exceeded. 
■ Thede component must not exceed 100 volts. 

12S8-GT 

12SA7 

12SA7-GT 

12SC7 

12SF5 
12SF5-GT 

TRIPLE DIODE-HIGH-MU TRIODE 
Glass octal type used as audio amplifier, 

AM detector, and FM detector in AM/FM :re
ceivers. Outline 21, OUTLINES SECTION, 
except over-all length is 3-9 16 max inches and 
seated height is 3 max inches. Heater volts 
(ae/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with glass octal type 
6S8-GT. Type 12S8-GT is a DISCONTINUED 
type listed for reference only. 

PENTAGRID CONVERTER 
Metal type 12SA 7 and glass octal 

type 12SA7-GT used as converter in 
ac1 de receivers. Outlines 3 and 22, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, these 
types are identical with metal type 
6SA7 and glass octal type 6SA7-GT. 
Type 12SA 7-GT is used principally 
for renewal purposes. 

HIGH-MU TWIN UIODE 
Metal type used as phase inverter 

or voltage amplifier in ac/dc radio 
equipment. Outline 3, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat
ing, this type is identical with metal 
type6SC7. 

HIGH-MU TRIODE 
Metal type 12SF5 and glass octal 

type 12SF5-GT used in resistance
coupled amplifier circuits of ac/dc 
radio equipment. Outline 3 and 22, re-

,:;* ___ : 
K 2 7 H 

I 8 

5'12SF5 H 
NC:12SF.5-GT 

spectively, OUTLINES SECTION. 
Type 12SF5-GT may be supplied with pin No.I omitted. Heater volts (ac/dc), 
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=========- Technical Data ========--;;; 
12.6; amperes, 0.15. Except for heater rating, these types are identical with metal 
type 6SF5 and glass octal type 6SF5-GT, respectively. Type 12SF5-GT is a DIS
CONTINUED type listed for reference only. 

DIODE-REMOTE-CUTOFF PENTODE 
Metal type m,ed as combined rf or if am-

plifier and detector or ave tube in ac/dc radio 
receivers. Outline 3, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is identical with 
metal type 6SF7. Type 12SF7 is used princi-
pally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Metal type used as rf amplifier in 

ac/dc receivers involving high-fre
quency, wide-band applications. Out
line 3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is 
identical with metal type 6SG7. 

SHARP-CUTOFF PENTODE 
Metal type used as rf amplifier 

in ac/dc receivers involving high-fre
quency, wide-band applications and as 
limiter tube in FM equipment. Out-

s' 8 P line8,OUTLINESSECTION.Heater 

12SF7 

12SG7 

12SH7 

volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, this type is identical 
with metal type 6SH7. 

GI K SHARP-CUTOFF PENTODE 

G

3 

Gz Metal type 12SJ7 and glass-octal 12SJ 7 
1 type 12SJ7-GT used as rf amplifiers 

H t1 and biased detectors in ac/dc radio 12SJ7-GT 
s 12 sJ7 

8 
P receivers. Outlines 3 and 24, respec-

ec 12sJ 7
-GT tively, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, these types are 
identical with metal•,type 6SJ7 and glass-octal type 6SJ7-GT. Type 12S.J7-GT is 
a DISCONTINUED type listed for reference only. 

G3~"'' K 
6 

"'i REMOTE-CUTOFF PENTODE 
Metal type 12SK7 and glass octal 

7 type 12SK7-GT used as rf and if am-
H H plifiers in ac/dc radio receivers. Out-

s:iasi<, 8 p lines 3 and 24, respectively, OUT-
ec:i2sK7-GT LINES SECTION. Heater volts 

12SK7 
12SK7-GT 

(ac/dc), 12.6; amperes, 0.15. Except for heater rating, these types are identical with 
metal type 6SK7 and glass octal type 6SK7-GT. Type 12SK7-GT is used prin
cipally for renewal purposes. 

HIGH-MU TWIN TRIODE 
Glass octal type used as phase in

verter or resistance-coupled amplifier 
in ac/dc radio equipment. Outline 22, 12SL7-GT 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with glass octal type 6SL7-GT. 
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12SQ7 
12SQ7-GT 
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MEDIUM-MU TWIN TRIODE 
Glass octal type used as phase in

verter or resistance-coupled amplifier 
in ac/dc radio equipment. Outline 22, 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.3. Except 
for heater rating, this type is identical 
with glass octal type 6SN7-GT. 

TWIN DIODE- HIGH-MU TRIODE 

Metal type 12SQ7 and glass octal 
type 12SQ7-GT used as combined de
tector, amplifier, and ave tube in ac/dc 
radio receivers. Outlines 3 and 24, re-

Po2 Poi 

K PT 
6 

GT H 

8 
s,12so1 H 

spectively, OUTLINES SECTION. ac ,2s0HT 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, these types are 
identical with metal type 6SQ7 and glass octal type 6SQ7-GT. 

TWIN DIODE- ~P

02 

PDt 

MEDIUM-MU TRIODE K PT 

Metal type 12SR7 and glass octal 
6 

type 12SR7-GT used as combined de- GT H 

tector, amplifier, and ave tube in ac/dc 
8 

radio receivers. Outline 3 and 22, re- s,12sR1 H 

spectively, OUTLINES SECTION. ac,,2sR7•GT 

12SR7 
12SR7-GT 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SR7 is 
identical with type 6SR7, and type 12SR7-GT is electrically identical with type 
6SR7 except for interelectrode capacitances. The 12SR7-GT is a DISCON
TINUED type listed for reference only. Both types are similar in performance to 
miniature type 6BF6. 

BEAM POWER TUBE ~
2 

Gi 

Glass octal type used as output " 
amplifier primarily in auto mo bile radio 
receivers operating from a 12-volt stor- H 7 H 

age battery. Outline 22, OUTLINES 
SEC1'ION. Tube requires octal socket Ne G3 

12V6-GT 

and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.225. 
Except for heater rating, this type is identical with glass octal type 6V6-GT. 

BEAM POWER TUBE 
Glass octal type used in the audio 

12W 6-G T outputstagesoftelevisionreceiversem
ploying series-connected heater strings. 
Triode-connected, this type is used as 
a vertical deflection amplifier. Outline Ne G3 

22, OUTLINES SECTION. This type may be supplied with pin No.1 omitted. 
Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. 
Peak heater-cathode volts: heater negative with respect to cathode, 300 max (the 
de component must not exceed 200 volts); heater positive with respect to cathode, 
200 max (the de component must not exceed 100 volts). Except for heater and 
heater-cathode ratings, this type is identical with glass octal type 6W6-GT. 
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Technical Data========== 

FULL-WAVE VACUUM RECTIFIER 
Miniature type used in power 

,upply of automobile radio receivers 
operating from a 12-volt storage bat
tery. Outline 13, OUTLINES SEC-
TION. Heater volts (ac/dc), 12.6; am-

12X4 

Po~ 

peres, 0.3. Except for heater rating, this type is identical with miniature type 6X4. 

p 

?~K 

~ 
fl H· 

NC 

H 

HALF-WAVE VACUUM RECTIFIER 
Glass types used in power supply of ac/dc 

receivers. Outline 34 or 35, OUTLINES SEC
TION. Tube requires four-contact socket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Maxi
mum ratings as half-wave rectifier: peak in
verse plate volts, 700 rnax; peak plate ma., 330 
max; de output ma., 55 max; peak heater
cathode volts, 350 max. This is a DISCONTIN
UED type listed for reference only. 

MEDIUM-MU TRIODE 
Glass lock-in type used as detector, ampli

fier, or oscillator in ac/dc radio receivers. Out
line 15, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am
peres, 0.15. Except for heater rating and capac
itances, this type is electrically identical with 
lock-in type 7A4 and metal type 6J5. Type 
14A4 is a DISCONTINUED type listed for 
-re[erence only. 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in ac/dc radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Typical op
eration and ratings as class A1 amplifier: plate 
volts and grid-No.2 volts, 250 (300 max); plate 
dissipation, 7.5 watts; grid-No.2 input, 1.5 
watts; grid-No.1 volts, -12.5; plate ma., 32; 

12Z3 

14A4 

14A5 

11:rid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 ,.mhos; load resistance, 7500 
ohms; output watts, 2.8. This is a DISCONTINUED type listed for reference only. 

C,3 IS 
5 

C2 G1 
6 

7 
p K 

8 
H H 

BS 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in ac/dc radio reeeivere. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elee• 
trically identical with metal type 6SK7 and 
lock-in type 7A7. Type 14A7 is used principally 
for renewal purposes. 

MEDIUM-MU TWIN -rRIODE 
Glass lock-in type used ae voltage amplifier 

or phaee inverter in radio equipment. Outline 
15, OUTLINES SECTION. Tube requires lock
in eocket. Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, thie type is elec
trically identical with lock-in type 7 AF7. Type 
l 4AF7 is used principally for renewal purposes. 
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14C5 

14C7 
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TWIN DIODE-HIGH-MU TRIODE 
Glass lock-in type used as combined de

tector, amplifier, and av<' tube in ac/de radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ae/dc), 12.6; amperes, 0.15. Except for heater 
rating and capacitances, this type is electrically 
identical with lock-in type 7B6 and metal type 
6SQ7. Type 14B6 is used principally for renewal 
purposes. 

PENTAGRID CONVERTER 
Glass lock-in type used as converter in 

ac/dc radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec
trically identical with lock-in type 7B8 and 
metal type 6A8. Type 14B8 is a DISCONTIN. 
CED ti•pe listed for reference only. 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in ac/de radio receivers. Outline 20, OUT
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 12.6; amperes, 
0.225. Except for heater rating, this type is 
electrically identical with lock-in type 7C5 and 
metal type 6V6. Type 14C5 is a DISCON
TINUED type listed for reference only. 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf amplifier and 

biased detector in ac/dc radio receivers. Out• 
line 15, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ae/dc), 12.6; am
peres, 0.15. Typical operation and maximum 
ratings as class A, amplifier: plate volts, 250 
(300 rn.ax); grid-No.2 volts, 100; plate dis
sipation, 1 maa: watt; grid-No.2 input, 0.1 

NC NC 

G2 G1 
6 

GJ 
P K 

8 

H es H 

G3 IS 
!', 

G2 Gt 
6 

7 
p K 
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H es H 

max watt; grid No.l volts, -3; grid No.3 connected to cathode at socket; plate resistance, greater than 
1 megohm; transconductance, 1575 umhos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of its 
maximum ratings, this type is similar in performance to metal types 6SJ7 and 12SJ7. Type 14C7 is used 
principally for renewal purposes. 

14E6 

14E7 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass lock-in type used as combined de

tector, amplifier, and ave tube it!"ac/dc radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts, 
(ac/de), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7E6 and miniature type 6BF6. 
Type 14E6 is a DISCONTINUED type listed 
for reference only. 

TWIN DIODE-REMOTE-CUTOFF 
PENTODE 

Glass lock-in type used a• combined de• 
teetor, amplifier, and ave tube in ac/de re
ceivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volta 
(ae/dc}, 12 6; amperes, 0.15. Except for heater 
rating, this type is electrically identieal with 
lock-in type 7E7. Type 14E7 is a DISCON• 
TINUED type listed for reference only. 
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HIGH-MU TWIN TRIODE 
Glass lock-in type used as phase inverter 

or resistance-coupled amplifier in ac/dc radio 
receivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7F7 and glass-octal type 6SL7-GT, 
Type 14F7 is used principally for renewal 
purposes. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as amplifier or 

oscillator in ac/dc radio equipment. Outline 15, 
OUTLINES SECTION, except over-all length 
is 2-9/32 max inches ,md seated length is 1-ll/4 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; 0.15. Except for 
heater rating, this type electrically identical 
with lock-in type 7F8. Type 14F8 is used 
principally for :renewal purposes. 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rl or if amplifier 

in ac/dc radio receivers. Outline 15, OUT
LINES SECTION. Tube requirealock-in socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is electrically 
identical with type 7H7. Type 14H7 is a DIS
CONTINUED type listed for reference only. 

TRIODE-HEPTODE CONVERTER 
Glass lock-in type used as combined triode 

os<'illatnr and heptode mixer in ae/dc radio re
ceivers. Outline 15, OUTLIKES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7J7. Type 14J7 is a DISCON
TINUED type listed for reference only 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage ampli

fier or phase inverter in ac/dc radio equipment. 
Out.line 20, OUTLINES SECTION. Tube re
quires lock-in socket. Heater vol ts (ac/ de), 12.6; 
amperes, 0.3. Except for heater rating and 
capacitances, this type is electrically identical 
with lock-in type 7:::17 and glass-octal type 
tlSN7-GT. Type 14N7 is a DISCONTINUED 
type listed for reference only. 

PENT AGRID CONVERTER 
Glass lock-in type used as converter in 

ac 'de radio receivers. Outline 15, OUTLINES 
SECTION. Tube requirPs lock-in so<"ket. Heater 
volts (ac/dc), 12.6: amperes, 0.15. Except for 
heakr ratings and capacitances, this type is 
electrically identical with metal type 6SA 7 and 
lock-in type 7Q7. Type 14Q7 is used principally 
for renewal purposHs. 

TWIN DIODE
REMOTE-CUTOFF PENTODE 
Glass lock-in type used as combined de

te<'tor,, amplifier, and ave tube in ar/dc radio 
receivers. Outline 15. OUTLINES SECTION. 
Tube requires lock-in ~ocket. Heater votts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rat.ing, this type is electrically identical with 
lock-in type 7R7. Type 14R7 is used principally 

n:newal purposes. 
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SHARP-CUTOFF PENTODE 
Glass type used as rf amplifier in battery

operated receivers. Outline 40, OUTLINES 
SECTION. Tube requires five-contact socket. 
Heater volts (de), 2.0; amperes, 0.22. Typical 
operation as class Ai amplifier: plate volts, 135 
,,,ax; grid-No.2 (screen-grid) volts, 67.5 max: 
grid-No.1 volts, -1.5; plate ma., 1.85; grid-No.2 
ma., 0.3; plate resistance, 0.80 megohm; trans
conductance, 750 pmhos. This is a DISCON
TINUED type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a damper 

17Ax4-GJ tube in horizontal deflection circuits of 
television receivers employing series
connected heater strings. Outline 22, 
OUTLINES SECTION. Heater volts 

(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
rating, this type is identical with glass octal type 6AX4-GT. 

BEAM POWER TUBE NC~Ca p c., 

17BQ6-
GTB 

Glass octal type used as horizon- LI H 

tal deflection amplifier in television " 
receivers employing series-connected 
heater strings. Outline 30, OUTLINES 8 

SECTION. Heater volts (ac/dc), 16.8; Nc J'3 

amperes, 0.45; warm-up time (average), 11 seconds. Except for heater rating, this 
type is identical with glass octal type 6BQ6-GTB/6CU6. G c. 

BEAM POWER TUBE ~

2 

P 

1 

NC 

17DQ 6 A 
Glass octal type used as horizon- _ 

- tal deflection amplifier in television 
receivers employing series-connected H H 

heater strings. Outline 37, OUTLINES 8 

SECTION. Heater volts (ac/dc), 16.8; Nc c\ 
amperes, 0.45; warmup time (average), 11 seconds. Except for heater rating, thi,: 
type is identical with glass octal type 6DQ6-A. 

19 

HIGH-MU TWIN POWER TRIODE 
Glass type used in output stage of battery• 

operated receivers. Outline 34 or 35, Ot:T• 
LINES SECTION. Tube requires six-!!Ontact 
sm,ket. Filament volts (de), 2.0; amperes, 0.26. 
Except for filament current, this type is elec
trically identical with type 1J6-GT. Type 19 is 
a DISCONTINUED type listed for reference 
only. 

HALF-WAVE VACUUM RECTIFIER 

19Au 
Glass octal type used as damper 4 diode in horizontal-deflection circuits 

of black-and-white television receivers 
employing series-connected heater Nc 1-1 

strings. Outline 29, OUTLINES SEC-
TION. Tube requires octal socket and may be mounted in any position. It is 
especially important that this tube, like other power-handling tubes, be adequately 
ventilated. For curve of average plate characteristics, see page 64. 

HEATER VOLTAGE (A.C/DC) •••••••••..•.•.• , ••••••...••••••.•• , .•••••• 
HEATER CURRENT •...•...........•......•.•.•••....••.•••....••••.•. 
HEATER WARM•UP TIME (Average) ........• , .•••.. , . , . , ..•.. , . , •..... 
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Technical Data....,-=====:;;;;;;.._ 
DIRECT INTERELF.CTRODE CAPACITANCES (Approx.): 

Plate to Heater and Cathode ..•..•....•..........•••.•••.••••• , ••• 
Cathode to Heater and Plate .................................... .. 
Heater to Cathode ••.....••••••••... , . , .•.•..••.•...•••.•• , •• • • • • 

DAMPER SERVICE 
For operation in a 525-line, 80-frame system 

Maximum Ratings, 
PEAK INVERSE PLATE VOLTAGE# (Absolulc maximum) . •.....•...•••••••• , 
PEAK PLATE CURRENT •...................• , ......• , , .• , •.......•.•.. 
DC PLATE CURRENT ............................................... .. 
PLATE 0JSSIPA11I ON •.............. , ..•. , •........•...... , .•...••• • .. • 

8,6 
11.5 
4.0 

4500° max 
1050 max 
175 max 

6 max 

volts 
ma 
ma 

watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . • . • . . . . . . . . . . . . . . . . . . • . • 4500"f,nax volts 
Heater positive with respect to cathode.. . . . . . . . . • . . . . . . . . . . . . . . . • . • 300• max volts 

f The duration ol the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-fr«rne system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
t The de component must not exceed 900 volts. 
• The de component must not exceed 100 volts. 

BEAM POWER TUBE 
Glass octal types used as output amplifiers 

in horizontal deflection circuits of television 
equipment of the utransformerless't type where 
high pulse voltages occur during short duty 
cycles. Outlines 52 and 46, respectively, OUT
LINES SECTION. Tubes require octal socket. 
Vertical tube mounting is preferred but hori
zontal operation is permissible if pins No.2 and 
No. 7 are in vertical plane. Heater volts (ac/dc), 

19BG6-G 

19BG6-GA 

18.9; amperes, 0.3. Except for heater rating and interelectrode capacitances, type 19BG6-GA iselec
trically identical with glass octal type 6BG6-G. Type 19BG6-G is a DISCONTINUED type listed 
for reference only. Type 19BG6-GA is used principally for renewal purposes. 

MEDIUM-MU TWIN TRIODE 
Miniature type used for converter service 

in ac/dc AM and FM receivers and as oscil• 
tator, amplifier, or mixer in television receivers l 9J 6 
of the "transformerleas" type. Outline 11, OUT-
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 

P , any position. Heater volts (ac/dc), 18.9; am-
T2 peres, 0.15. For direct interelectrode capaci-

tances, ratings, and typical operation as a class A, amplifier, and curves, refer to type 6J6. Maximum 
ratings and characteristics for mixer service (each unit): plate volts, 150 (300 max); cathode-bias 
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance, 
1900 µmhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 max, Type 
l9J6 is used principally for renewal purposes. 

H TRIPLE DIODE-HIGH-MU TRIODE Po. 
6.J Miniature type used as combined audio 

7 K;;o,,< amplifier, AM detector, and FM detector in 
3-' AM/FM receivers of the a/c or "transformer" 

type. Outline 12, OUTLINES SECTION. 
Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater 

Po3 PT volts (ac/dc), 18.9; amperes, 0.15. Except for 

19T8 

heater rating, this type is identical with miniature type 6T8. Type 19T8 is used principally for renewal 
purposes. 

TRIODE-PENTODE CONVERTER 
Miniature type used as combined 

oscillator and mixer tube in "trans
formerless" AM;FM receivers. Out-

' line 12, OUTLINES SECTION.Tube 
Gap Pp requires miniature nine-contact socket 

19X8 

and may be mounted in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. 
Except for heater rating, this type is identical with miniature type 6X8. 
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POWER TRIODE 
Glass type used as output amplifier in dry

battery-operated receivers. Filament volts (de), 
3.3; amperes, 0.13Z. Characteristics as class A, 
amplifier: plate volts, 135 max; grid volts, 
-22.5; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.3; transconduc
tance, 525 µmhos; load resistance, 6500 ohms; 
output mw., 110. This is a DISCONTINUED 
type listed for reference only. 

SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier in dry-bat

tery-operated receivers. Outline 46, OUTLINES 
SECTION. Filament volts (de), 3.3; amperes, 
0.132. Characteristics as class A, amplifier: plate 
volts, 136 max; grid-N o.2 (screen-grid)volts, 67.5 
ma,:;grid-No.1 volts, -1.6; plate ma.,3.7;grid
No.2 ma., 1.3; plate resistance, 325000 ohms; 
transconductance, 500 µmhos. This is a DIS
CONTINUED type listed for reference only. 

SHARP-CUTOFF TETRODE 
Glass type used aa rf amplifier or biased 

detector in ae-operated receivers. Outline 46, 
OUTLINES SECTION. Tube requires five• 
contact socket. Heater volts (ac/dc), 2.5; am• 
peres, 1.75. Typical operation and maximum 
ratinll)I as class A, amplifier: plate volts, 250 
(275 max); grid-N o.2 volts, 90; grid-N o.1 
volts, -3; plate resistance, 0.6 megohm; trans• 

~G1 

~ 
F F 

~

G.I Gz 2 3 

I 4 ,. , 

conductance, 1050 µmhos; plate ma., 4; grid•No.2 ma.., 1.7 max, This type le used principally for 
renewal purposes, 

25A6 
25A6-GT 

POWER PENTODE 
Metal type 25A6 and glass octal type 

25A6-GT used in output stage of ac/dc re
ceivers. Outlines 6 and 22, respectively, OUT
LINES SECTIO::,;f. Tubes require octal socket. 
Heater volts (ac/dc}, 25; amperes, 0.3. Maxi• 
mum ratings as class A 1 amplifier: plate volts, 
160; grid-No.2 volts, 185; plate dissipation, 5.3 
watts; grid-No.2 input, 1.9 watts. These are 
DISCONTINUED types listed for reference 
only, 

RECTIFIER-POWER PENTODE 
Glass octal type used as combined half. 

wave rectifier and power amplifier. Outline 22, 
OUTLINES SECTION. Heater volts (ac/de), 

25A7-GT 25; amperes, 0.3. Typical operation of pentode 
unit as class A, amplifier: plate volts and grid
No.2 volts, 100 (117 ma,;); grid-No.1 volts, -15; 
plate ma., 20.5; grid-No.2 ma., 4; plate resist
ance, 50000 ohms, transconductance, 1800 

G2 G1 

p 

H H 

6 
S,2SA6 I< 

NC•Z5A6•GT (;~ 

f(mhos; load resistance, 4500 ohms; output watts, 0. 77. Maximum ratings of rectifier unit: peak inverse 
plate volts, 350; peak plate ma., 450; de output ma., 75; peak heater-cathode volts, 175. This is a 
DISCONTINUED type listed for reference only. 

25AC5-GT 

HIGH-MU POWER TRIODE 
Gia.as octal type used in output stage of 

ac/de receivers. Outline 22, OUTLINES SEC
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Maximum ratings: plate volts, 180 max; plate 
dissipation, 10 max watts. This is a DISCON
TINUED type listed for reference only. 
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--------=====- Technical Data ------===-------
HALF-WA VE VACUUM RECTIFIER 

Glass octal type used as a damper 
tube in horizontal deflection circuits 
of television receivers. Outline 22, 
OUTLINES SECTION. This type 

NC H may be supplied with pin No.1 omit-

25AX4-
GT 

ted. Heater volts (ac/dc), 25; amperes, 0.8. Except for heater rating, this type is 
identical with glass octal type 6AX4-GT. 

C2 Gt 
5 

p 

7 

DIRECT-COUPLED POWER AMPLIFIER 
Glass type used as class A, power amplifier. 

One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi
mum ratings and characteristics are the same as 
for type 25N6-G Type 25B5 is a DISCON
TINUED type listed £or reference only. 

POWER PENTODE 

H H• 

Glass octal type used in output stage of 
ae/de receivers. Outline 42, OUTLINES SEC
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Typical operation as class A, amplifier: plate 
volts, 200 ma.r; grid-No.2 volts, 135 max; grid
No.1 volts, -23; plate ma., 62; grid-No.2 ma., 
1.8; plate resistance, 18000 ohms; transcon
ductance, 5000 µmhos; load resistance, 2500 
ohms; output watts, 7.1. This is a DISCON
TINUED type listed for reference only, 

8 
NC K 

C;, 

TRIODE-PENTODE 
Glass octal type used as amplifier. High· 

mu triode unit and remote-cutoff pentode unit 
are independent. Outline 22, OUTLINES SEC
TION. Heater volts (ac/dc), 25; amperes, 0.15, 
Typical operation of pentode unit as class A, 
amplifier: plate and grid-No.2 volts, 100; grid-

KP 1 11 No.1 volts, -3; plate ma., 7.6; grid-No.2 ma., 2; 
G3p GT plate resistance, 185000 ohms; transconduc• 

2585 

25B6-G 

25B8-GT 

ta.nee, 2000 "'mhos. Triode unit: plate volts, 100; grid volts, -1; plate ma., 0.6; amplification factor, 112; 
plate resistance, 75000; transconductance, 1500 µmhos. This is a DISCONTINUED type listed for 
reference only. 

Cz p G1 

NC 

-
I{ H 

s 
NC K 

C.3 

BEAM POWER TUBE 

Glass octal types used as horizon
tal deflection amplifiers in circuits of 
television equipment. Outline 30, OUT
LINES SECTION. These types may 
be supplied with pin No.1 omitted. 
Tubes require octal socket and maybe 
mounted in any position. Heater volts 

25BQ6-GT 
25BQ6-

GTB 
/25CU6 

(ac/dc), 25; amperes, 0.3. Except for heater rating, these types are identical with 
glass octal types 6BQ6-GT and 6BQ6-GTB/6CU6, respectively. Type 25BQ6-GT 
is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 
Miniature type used in the audio 

output stage of radio receivers. Be
cause of its high power sensitivity and 
high efficiency at low plate and screen-

~ grid voltages, it is capable of provid-

25C5 

ing a relatively high power output. Outline 13, OUTLINES SECTION. Tube 
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requires miniature seven-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 25; amperes, 0.3. Except for heater rating, this type is iden
ical with miniature type 5OC5. 

25C6-G 

BEAM POWER TUBE 
Glass octal type used as output amplifier. 

Outline 42, OC"TLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Refer to type 
6Y6-G for typical operation as a class A, am
plifier. Type 25C6-G is a DISCONTINUED 
type listed for reference only. 

BEAM POWER TUBE 

5CD6 GA 
Glass octal types used as hori-2 • zontal deflection amplifiers in tele-

5 CD6 GB 
vision receivers employing series-2 - connected heater strings. Outlines 52 
and 46, respectively, OUTLINES 

K 
G3 

p G1 

-
H H 

8 

SECTION. Heater volts (ac/dc), 25; Ne c2 
amperes, 0.6; warm-up time (average}, 11 seconds. Peak heater-cathode volts, 
200 ma:r. When the heater is positive with respect to the cathode, the de component 
of the heater-cathode voltage must not exceed 100 volts. Except for heater and 
heater-cathode ratings, these types are identical with glass octal types 6CD6-G 
and 6CD6-GA, respectively. 

BEAM POWER TUBE 
Glass octal type used as horizon-25 D N 6 ta! deflection amplifier in television 

receivers employing series-connected 
heater strings. Outline 46, OUT
LINES SECTION. Tube requires 

octal socket. Vertical tube mounting is preferred but horizontal operation is per
missible if pins 1 and 3 are in vertical plane. 

HEATER VOLTAGE (AC/DC) , ... , .. , .. , , . , . , , ... , ........... , .. , .. 25 volts 
HEATER CURRENT. . . . . ........ , .... , .. , . . . . . . . . . . . .•.. , , .. , .... . 0.6 ampere 
HEATER WARM-UP TIME (Average) ..............•............. , , .... . 11 seconds 
TRANSCONDUCTANCEt, .................•.. , ............ , ...... , ...... . 9000 µmhos 
Mu-FACTO!t,t Grid No.2 to Grid No.1 .... , ............ , , , .... , , . , ... , .. 4.35 

t For plate and grid-No.2 volts, 125; grid-No.1 volts, -18; plate ma., 70; grid-No.2 ma., 6.3. 

Maximum Ratings: 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 5!i/5-line, 30-frame system 

DC PLATE VOLTAGE .. , .. ,. , . . . . .... , , . , , .. , , , ..... , .. , .. , , . , , . , , .. 
PEAK l'OS!TIVE-PUU!E PLATE VovrAGE# (Absolute Maximum) . ...... , . , . , 
PEAK NEGATIVE-PUl,SE PLATE VOLTAGE .. '' ... '' .. '.' ..... ' .. '''.' .... . 
DC Gmn-No.2 (SCREEN-GRID) VOLTAGE .. , , .. , ...... , ...... , .... , , 
PEAK NEGATIVE-PULSE GRID-N0.1 (CONTROL•GRID) VOLTAGE .... , , . , ... , , , 
PEAK CA·rHODE CURRENT. , , , , , , , • , , , , , ..... , . , ......... , , . , , . , , , .. . 
AVERAGE CATHODE CUliRENT. , .....•. , ... , , , ............. , ..... , , , .. . 
G1t10-No.2 lNPt:T ..... ,., ......... , .... , , . . . , ..... , ..... , ..... , . 
PLATE DlSS!PATIONt, , . , .. , ... , , ... , . , ....... , .... , .... , , , ... , . , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .... , ....•.•..•. , •....... , .. . 
Heater positive with respect to cathode ...••..•.............. , ...... . 

BULB TEMPERATURE (At hottest point) .......•..•.•.................•.. 

Maximum Circuit Value: 
Grid-No.1-Cireuit Resistance .......................... , ..•........... 

700 max volts 
(WQODmax volts 

-1500 max volts 
175 max volts 

~200 max volts 
700 max ma 
200 max ma 

3 max watts 
15max watts 

200 max volts 
2oo•max volts 
225 ·max cc 

0.47 max megohm 

The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 80-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds, 
0 Under no circumstances should this absolute value be exceeded. 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
• The de component must not exceed 100 volts. 
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Technical Data========== 

POWER PENTODE 
Miniature type used in the audio 

output stage of radio and television 
receivers and in phonographs. Outline 
13, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Except 
for heater rating, this type is identical 
with miniature type 6EH5. 

cz ,c, BEAM POWER TUBE 

P _ Metal type 25L6 and glass octal 
H H type 25L6-GT used in output stage 

of ac/dc receivers. Outlines 6 and 22, 
s 

25
L

6 
c\ respectively, OUTLINES SECTION. 

Nc,2sL6-cT These tubes require octal sockets and 

25EH5 

25L6 
25L6-GT 

may be mounted in any position. Type 25L6-G':' may be supplied with pin N o.1 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical 
operation, refer to type 50L6-GT. Refer to miniature type 50C5 for curves, instal
lation, and application information, but take into consideration the differences in 
heater ratings. 

PT1 GT1 

PT2 

-
7 

H H 

e 
NC K 

DIRECT-COUPLED TWIN 
POWER AMPLIFIER 

Glass octal type used as class A 1 power am
pH fier. Heater volts (ac/dc), 25; amperes, O):L 
Characteristies as class A1 amplifier--in1-lut 
triode: plate volts, 100 (180 max); grid volts, O; 
peak al grid volts, 29.7; plate ma., 5.8. Output 
triode: plate volts, 180 max; plate ma., 46; load 
resistance, 4000 ohms; output watts, 3.8. This is 
a DISCONTINUED type listed for reference 
only. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as damper diode in 

magnetic deflection circuit of television receivers 

25N6-G 

and as a rectifier in conventional power-supply 25W4-GT 
applications. Outline 22, OlITLINES SEC-
TION. This type may be supplied with pin No.l 
omitted. Heater volta (ac/de), 25; amperes, 0.3. 
Except for heater rating and, in damper service, 
a peak in verse plate voltage rating of 2000 max 

volts and a heat.er-cathode voltage rating of 450 max volts with heater negative with respect to 
cathode, type is identical with glass octal type 6W4-GT. Type 25W4-GT is used principally for 
renewal purposes. 

VACUUM RECTIFIER-DOUBLER 
Glass type used as half-wave reetifier or volt

age doubler in ac/dc receivers.Outline 34 or 35, 
OUTLINES SECTION. Heater volta (ac/dc), 
25; amperea, 0.3. Maximum ratings: peak in
verse plate volts, 700; peak plate ma. per plate, 
450; peak heater-cathode volts, 350; de output 
ma. per plate, 75. This is a DISCONTINUED 
type listed for reference only. 

VACUUM RECTIFIER-DOUBLER 
Glass type used as half-wave rectifier or 

voltage doubler in ac/dc receivers. Outline 34 
or 35, OUTLINES SECTION. Tube requires 
six-contact socket and may be mounted in any 
position. Heater volts (ac/dc), 25; amperes, 0.3, 
This type is electrically identical with metal 
type 25Z6. Type 25Z5 is used principally for 
renewal purposes~ 
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25Z6 
25Z6~GT 

VACUUM RECTIFIER-DOUBLER ~KD,? /Di 

Metal type 25Z6 and glass octal .Po
2 

type 25Z6-GT used as half-wave recti-
fiers or voltage-doublers in ac/dc re- H H 

ceivers. These types are used particu- 8 

larly in "transformerless" receivers of Nng:·GT KD, 
either the ac/dc type or the voltage-doubler type. Outlines 6 and 22, respectively, 
OUTLINES SECTION. Type 25Z6-GT may be supplied with pin No.l omitted. 
Tubes require octal socket and may be mounted in any position. Type 25Z6 is a 
DISCONTINUED type listed for reference only. 

HEATER VOLTAGE (AC/DC) • , ...••..••.•• , ••••..•..•....•.•...•..••• , • , • 
HEATER CURRENT, .• ,..... • ••.••• , •.••• , • , •• , • , •••.•..••• , • , •• , 

Moximum Ratings, HALF-WAVE RECTIFIER 

PEAK ls;VFJRSE PLATE VOLTAGE •••.. ,.,., ••• , ••••••.•...•...•..•••. , •• 
PEAK PLATE CURRE'1T (Per Plate) ............ ' . . . . . ...........•.••• 
DC OUTPUT CURRENT (Per Plate) .......... , ..... , .. , . , .. , , ....... , .. . 
PEAK HEATER•CATHODE VOLTAGE ..•. , .•..•••• ,., •• ,.,, •••.•••••• ,, ••• 

Typical Operation (Capadtnr-Input Filter) :0 

(Unless otherwise indicated, values are for both plates in parallel.) 

AC Plate-Supply Voltage per Plate (rins) ... , . . . 117 
F'ilter-lnput Capacitor. . . . . . . . . . . . . . . . . . . . . . 16 
Min. Total Effective Plate-Supply Impedance per 

Platet. , ............. , , ....•....•. , . . . . . . 15 
DC Output Current per Plate. . . . • . . . . . . . . . . . . 75 
DC Output Voltage At Input to Filter (Approx.): 

At half-load current (75 ma.), . • . • . . . . . . . . • • 115 
At full-load current (150 ma.). • . . . • . . . • . • . • • 80 

Voltage Regulation (Approx.): 
Half-load to full-load current .... , . , ...•. , . • 35 

Maximum Ratings: VOLTAGE DOUBLER 

(Some os for Holf-Wove Rec:tifier.) 
Typical Operation: 
AC Plate-Supply Voltage per Plate (rms) .....•.•........• 
Filter-Input. Capacitor (Each) .....................•.•..•• 
Min. Total Effective Plate-Supply Impedance per Pla.tet ..•.. 
DC Output Current ..................................•.. 

150 
16 

40 
75 

Haif-Wave 
117 

16 
30 
75 

25 volts 
0.3 ampere 

700 max volts 
450 max ma 

75 max ma 
350 max volts 

235 volts 
16 µ.f 

100 ohms 
75 ma 

255 volts 
200 volts 

55 volts 

Ji'i,/l-Wave 
117 volts 

16 µf 
15 ohms 
75 ma 

0 In hall-wave rectifier service, the two units may be used separately or in parallel. 
f When a lllter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedanc~ than the minimum value shown to limit the peak plate current to the rated value. 

26 

27 

MEDIUM-MU TRIODE 
Glass type used as rf voltage amplifier in 

ac-operated receivers. Outline 43, OUTLINES 
SECTION. Tube requires four-eontact socket. 
Filament volts (ac/dc), 1.5; amperes, 1.05. Typi• 
cal operation as class A, amplifier: plate volts, 180 
max; grid volts, -14.5, plate ma., 6.2; plate re• 
sistance, 7300 ohms; transconductance, 1150 
µmhos; amplification factor, 8.3. This is a DIS· 
CONTINUED type listed for reference only. 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or de• 

tector in ac-operated receivers, Outline 34 or 35, 
OUTLINES SECTION. Tuhe requires five
contact socket. Heater volts (ac/dc), 2.5; am
peres, 1.75. Maximum ratings and character
istics as class A, amplifier: plate volts, 250 max; 
grid volts, -21; amplification factor, 9; plate 
resistance, 9250 ohms; transconductance, 975 
µmhos; plate ma., 5.2. This type is used princi• 
pally for renewal purposes. 
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Technical Data 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or de

tector in hattery-operated receivers. Outline 34 
or 35, OUTLINES SECTION. Tube requires 
four-contact socket. Filament volts (de), 2.0; 
ampe-res, 0.06. Except for interelectrode capaci
tances, this type is electrically identical with 
glass-octal type 1H4-G. Type 30 is a DISCON• 
TINUED type listed for reference only. 

POWER TRIODE 
Glass type used in output stage of battery .. 

operated receivers. Outline 34 or 35, OUTLINES 
SECTION. 'l.'ubc requires four-contact socket. 
Filament volts (de), 2.0; amperes, 0.13. Typical 
operation as class A1 amplifier: plate volts, 180 
max; grid volts~ -30; plate ma., 12~3; plate re
sistance, 3600 ohms; amplification factor, 3.8; 
transconductance, 1050 ,umhos; load resistance, 
5700 ohms; output watts, 0.375. This is a DIS
CONTINUED type listed for reference only. 

SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier or biased 

detector in battery-operat~d receivers~ Maxi
mum ow0 r-all length, 5-1/32 inches; maximum 
diameter, 1-13/16 inches. Tube requires lour
contact socket.J<'ilament volts (de), 2.0; amperes, 
0.06. Typical operation as class A, amplifier: 
plate volts, 180 max; grid-No.2 ma., 0.4 m,u; 
plate resistance, greater than 1 megohm; plate 
ma .. , 1.7; transconductance, 650 µmhos. This is a 
DISCONTINUED type listed forrelerenceonly. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half-

wave rectifier and output amplifier in ac/dc 
receivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/ de), 
32.5; amperes, 0.3. Maximum ratings for rec
tifier unit: ac plate volts {rms), 125; de output 
ma., 60. Typical operation of beam power unit 
as class A, amplifier: plate and grid-No.2 volts, 

30 

31 

32 

32L7-GT 

90; grid-No.1 volts, -7; plate ma., 27; grid-No.2 ma., 2; plate resistance, 17000 ohms: transconductance, 
4800i,mhos; load resistance, 2600 ohms; maximum-signal output watts, l.O. This is a DISCONTINUED 
type listed for referenee only. 

Cl POWER PENTODE 
3 Glass type used in output stage of battery-

operated receivers. Outline 42, 0 UTLINES 
SECTION. Tube requires five-eontact socket. 

p 2 :.:.: " G2 Filament volts (de), 2.0; amperes, 0.26. Typical 
operation as class A1 amplifier: plate and grid
:N'o.2 volts, 180 max; grid-No.1 volts,-18; plate 

, s c 3 ma., 22; grid-No.2 ma., 5; plate resistance, 
F+ r- 55000 ohms; transconductance, 1750 µmhoe; 

33 

load resistance, 6000 ohms; output watts, 1.4, This is a DISCONTINUED type listed for reference only. 

c;, 

•~2 

2 3 

::: / ---
1 4 G3 

f'• f-

REMOTE-CUTOFF PENTODE 
Glass type used as rf or if amplifier in bat-

tery-operated radio receivers, particularly those 
employing ave. Maximum over-all length, 
5-1/32 inches: maximum diameter, 1-13/16 
inches. Tube requires four-contact socket. Fila-
ment volts (de), 2.0; amperes, 0.06. Character-
istics as class At an1plifier: plate volts. 180 max; 
grid-No.2 volts, 67.5 max; grid-No.1 volts, -3 

34 

min: plate ma.t 2.8; grid-No.2 ma., 1.0; plate resistance. 1.0 megohm; transconductance. 620 µrnhos. 
This is a DISCONTINUED type listed for reference only. 
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REMOTE-CUTOFF TETRODE 
Glass type used as rf or if amplifier in ac 

receivers. Maximum over-all length, 5-1/32 
int!hes; maximum diameter, 1-13/16 inches. 
Tnbe requires five-contact socket. Heater volts 
(ac/dc), 2.5; amperes, 1.75. Characteristics aa 
class At amplifier: plate volts, 250 (275 max); 
grid-No.2 volts, 90 max; grid-No.I volts, -3 
min; plate ma., 6.5; grid-No.2 ma., 2.5; t.rans-

conduc,ance, 10~0 µmhos. This is a DISCONTINUED type listed for reference only, 

BEAM POWER TUBE NC NC 

Glass lock-in type used in 
ac/dc receivers. Outline 20, SEC
TION. 'l'ube requires lock-in socket. Heater 
volts (ac/dc), 35; amperes, 0.15. For ratings 
and curves, refer to glass octal type 35L6-G T. 
'l'ype 35A5 is used principally for renewal 
purposes, 

G;, G1 
6 

35A5 
p ~3 

e 
H BS H 

BEAM POWER TUBE 
Miniature type used in output 3 5 B 5 stage of compact, ac / de radio receivers. 

Because of its high power sensitivity at 
plate and screen-grid voltages available 
in ac/dc receivers, it is capable of pro- c;, 

viding a relatively high power output. Outline 13, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 
Within its maximum ratings, type 35B5 is equivalent in performance to glass-octal 
type 35L6-GT, and miniature type 35C5. Refer to type 35C5 for typical operation, 
maximum circuit values, installation, application information, and curves. 

HEATER VOLTAGE (AC/DC) .••.•• , ••.••••••••••••••••••• , • , •• , •••..•• 
HEATER CURRE'IT. . . . . . . . . . . . . . . . . . . • . . •..•••••••.•••••• , •••••••.•• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ........... ,.,,,., .... , ....... , ............. . 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.a ............• 
Plate to Cathode, Heater, Grid No.2, and Grid No.S .....•.•••...••..• 

Maximum Ratings: 
CLASS A1 AMPLIFIER 

PL.4-TE VOLTAGE •...• ,, •• , ••••••••••••••••••••••••••• , • 4 ••••••• 

GRm-No.2 (SCREEN-GRID) VOLTAGE.,, .............................. . 
PLATE DISSIPATION., ••••••••.••...•.•••••.•..•.•..•••..••....•.••••• 
Gnm-No.2 INPUT .•••••••••••••••••.•••••••••••••••••••••••••••••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater with respect to cathode .....................•.•••••• 
Heater with respect to cathode ........................•••.• 

BEAM POWER TUBE 
Miniature type used in output 

stage of compact, ac/dc radio receivers. 35C5 Because of its high power sensitivity 
and high efficiency at plate and screen
grid voltages available in ac/dc re-

35 
0, 15 

0.7 
12 

9 

117 max 

4. 5 ma.x 
1.0 max 

150 max 
150 max 

ceivers, the35C5is capable of providing K 

a relatively high power output. Except 03 

volts 
ampere 

µµf 
µµf 
µ.µf 

volts 

watts 
watt 

volts 
volts 

for terminal connections and slightly higher ratings, type 35C5 is equivalent in 
performance to miniature type 35B5 and, within its maximum ratings, to glass 
octal type 35L6-GT. The basing arrangement of the 35C5 simplifies the problem of 
meeting Underwriters' Laboratories requirements in the design of ac/dc receivers. 

HEATER VOLTAGE (AC/DC) •• , , , • , ••••••••• , , •••••••• , • , • , , • • • • • • • • • • • • • 35 
HEATER CURRENT .••••••••. ,, ........................................ 0.15 
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ampere 



==========· Technical Data===----==--=== 
DIR>OCT INTERBJ.ECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ........................•. , • . . ..• , •. , •....• , ••. 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3, .. , ....•.•.••• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .•.•.••.•••••.•••• ,. 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAG"1........ • ••• , , , •• , , , • , , ••••• , ••• , ••• , • , • •., • •• , •••••• 
Gnm-No.2 (SCRE!llN-GR!D) VOLTAGE .•••••...•.•.••••••••• , ••••••••••• , • 
PI,ATE DISSIPATION .•••••••••• , , ••••• , • , • , , , ••••• • •••• •, •• ,,,,,.,,,,., 
GRin-No.2 INPUT .••••••••••• , •••.•••••• , ••••• , •• , ••••••••••••••••••• 
PlllAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..... , ................. , , . . . .. 
Heater positive with respect to cathode .................•............. 

BULi! TEMPF,RATURE (At hottest point on bulb surface) ................... . 

Typical Operation: 
Plate Voltage .............................•..•.....•.............•... 
Grid-N o.2 Voltage .................... , .....•..•..............•...... 
Grid-No.I (Control-Grid) Voltage .............•..................•..•.•. 
Peak AF Grid-No.I Voltage ................•••.••.•.•.•..•••....• , •. ,,. 
Zero-Signal Plate Current ................••.•••• , , .. , ..•..•. , •.••• , .... 
Maximum-Signal Plate Current ............. ,., •..••..............•.•... 
Zero-Signal Grid-No.2 Current (Approx.) ......•.•.•....•....•••....•• ,,. 
Maximum-Signal Grid-N o.2 Current (Approx.) •••.... , . , ....•............ 
Plate Resistance (Approx.) •.•••...•...•...... , ••.. , , .• , .•.. , .••..•.•.• 
Transconductance .••• ~ ~ •.... , .•......•.••....... , .••..••.•.•......•.• 
Load Resistance. , ....................... , .. , ..• , . , .................. . 
Total Harmonic Distortion ...... , •. , •..•..•.• , .• ,,.,, ••................ 
Maximum-Signal Power Output .••.•.•...•.......•........•............ 

Maximum Circuit Values (For 1naxi1num, raU,d conditions):; 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation. . . . .................•.•...•........ , .. 
:E<~or cathode-bias operation •• , , .......•....•.••..........•.. , ..... , ... 

0.7 
12 
9 

135 max 
117 max 
4.5 max 
1.0 ,nax 

180 max 
180 max 
250 max 

110 
110 

-7.5 
7.5 

4.0 
41 

3 
7 

13000 
5800 
2500 

JO 
1.5 

O. l max 
0,5 max 

AVERAGE PLATE CHARACTERISTICS 

12~,---,--,---.----.-~-.-!:;P~=~C,!,0!!:'N~Nc:cEC~T!_!lrON!::!_-,--.,..--,---,---r--r--, 
TYPE 3SCS 
E.,:=35V0LT$ 
GRIO-N22VOL TS:11() 

Ec1:: T 20 \--;.-....---J--+--+--+--12.5 

Ec1 :::-1s I 
-11.5 

volts 
volts 
watts 
watt 

volts 
volts 

•c 

volts 
volts 
vults 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

megohm 
megohm 

200 
f>L.Ai'E: VOLTS 

400 
92CM- 63J2Tt 

INSTALLATION AND APPLICATION 
Type 85C5 requires miniature seven-contact socket and may be mounted in 

any position. Outline 13, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, should be adequately ventilated. 

The 35-volt heater is designed to operate under the normal conditions of line
voltage variation without materially affecting the performance or serviceability 
of the 35C5. For operation of the 35C5 in series with other types having 0.15-
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage.· 
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In a series-heater circuit of the "de power line" type employing several 0.15-
ampere types and one or two 35C5•s, the heater(s) of the 35C5(•s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 35C5 must not exceed the value given under maximum ratings. In a series
heater circuit of the "universal" type employing rectifier tube 35W4, one or two 
35C5·s and several 0.15-ampere types, it is recommended that the heater(s) of the 
35C5(·s) be placed in the circuit so that the higher values of heater-cathode hias 
will be impressed on the 35C5(·s) rather than on the other 0.15-ampere types. 
This is accomplished by arranging the 35C5(•s) on the side of the supply line which 
is connected to the cathode of the rectifier, i.e., the positive terminal of the rec
tified voltage supply. Between this side of the line and the 35C5(•s), any necessary 
auxiliary resistance and the heater of the 35W 4 are connected in series. 

As a power amplifier (class At), the 35C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of "ac/dc" receivers. The 
operating values shown under typical operation have been determined on the basis 

. that grid-No.I current does not flow during any part of the input cycle. 

BEAM POWER TUBE 
Glass octal type used in output 

35L6-GT stage of ac/dc radio receivers. Out
line 22, OUTLINES SECTION. Tube 
requires octal socket and may be 
mounted in any position. This type Ne 

may be supplied with pin No.I omitted. Refer to miniature type 35C5 for installa
tion, application information, and curves. 

HEATER VOLTA<JE (AC/DC) .•••• , •••••.••..•••.•••••.. , •••.•••••••••• 
HEATER CuRRlilNT ..••....••...........• , .........• , •..••.••••• , ••••• 
DmEJCT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ..................•...................•.....•.• 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.3 ..••....•...• 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......•.........• 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE ....•.•......•••..•.••.••.••••••.••••••••••.•• 
Gtun-No.2 (SCREEN-GRID) VOLTAGE, . • . . ..•.••..•.•••.•.•••.••••..••• 
PLATE DISSIPATION •...•••••••.•....••.•......••.••••••••.•••••..•••• 
Gtuo-No.2 INPUT .•.•.•.....•.•.•••••••...•••••••..•••.•••••••.••.•• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . . . . . . . . . . . ......... . 
Heater positive with respect to cathode ............................ . 

Typical Operation: 
Plate Supply Voltage ....•............................... 
Grid-No.2 Supply Voltage ........................•....... 
Grid-No.1 (Control-Grid) Voltage ................•.....•.. 
Cathode-Bias Resistor. . . . . . . . . . . . . . ............•.•...•. 
Peak AF Grid-No.l Voltage ...........•................. 
Zero-Signal Plate Current. . . . . . . . . . . . . . . . . . . . .•......... 
Maximum-Signal Plate Current ...............•..•.•....•. 
Zero-Signal Grid-No.2 Current (Approx.) .................. . 
Maximum-Signal Grid-N o.2 Current (Approx.) ............. . 
Plate Resistance (Approx.) ................. , ... , ........ . 
Transconductance ........... ~ , . . . . . . . . . . . ............. . 
Load Resistance. . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . ..... . 
Total Harmonie Distortion .............................. . 
:.\faximum-Signal Power Output. .................•........ 

Fixed Bui• 
llO 
110 

-7.5 

7.5 
40 
41 

8 
7 

14000 
5800 
2500 

10 
1.5 

HALF-WAVE VACUUM RECTIFIER 

35W4 
Miniature type used in power sup

ply of ac/dc receivers. Equivalent in 
performance to glass-octal type 
35Z5-GT. The heater is provided with 
a tap for operation of a panel lamp. 
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35 
0.15 

0,6 
13 

9.5 

200 max 
117 max 
8.5mo.t 
1.0 max 

150 max 
150 max 

Cathode Bias 
200 
110 

180 
8 

43 
43 

2 
5.5 

34000 
6100 
5000 

10 
3.0 

volts 
ampere 

µµ[ 
µµf 
µµf 

volts 
volts 

watts 
watt 

volts 
volts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

*
Hp 

H Hl 

NC K 

NC 



Technical Data=-----======-
HEATER V0l,TAGE (AC/DC): 

ENTffiE HEATER (PINS 3 AND 4) , ••. , •• , • , , , ••• , , , , , • , • , 
PANEL LAMP SECTION (PINS 4 AND 6} .••••• , ••••• , , , , , , • 

HEATER CURRENT: 
BETWEEN PINS 3 AND 4 ............ , ............ , .... , 
BETWEEN PINS 3 AND 6. • • • .. .•• , • , ................. . 

* 
35 

7.5 

0.15 

Without panel lamp. ** With No.40 or No.47 panel lamp. 

Maximum Ratings, HALF-WAVE RECTIFIER 
PEAK INVERSE PLATE VOLTAGE, •••••••.•.••••.•.••••••••.•• ,., ••• ,.,, 
PEAK PLATE CURRENT' • ' ' •.•••••...•...•.•..••••••.•••.•.• '.'. ' •.•• ' 
DC OUTPUT CURRENT: 

With Panel Lamp and { No Sh:unting _Resistor., ....•....••..••••.•• ,. 
Shuntmg Resrntor ......•... , .••....•......•. 

Without Panel Lamp ... , ...... , .............•...•••. , •••••.•...•. 
PANEL-LAMP-SECTION VOLTAGE (rms): 

When Panel Lamp Fails. , ......... , •.•..•• , •.•.••.... , .• , , , , .•••.• 
PEAK HEATER·CATUODE VOLTAGE: 

Heat1>r negative with respect to cathode .....••.••• ,., .....•...••.•.• 
Heater positive with re•pect to cathode ...•••.•.. , •.......... , ..... . 

fypical Operation with Panel Lamp,t 

** 
32 

5.5 

0.15 

330 max 
600 ma;,, 

60 max 
90 max 

100 max 

15 max 

330 max 
330 max 

AC Plate-Supply Voltage (rms)........................ 117 117 117 117 
Filter-Input Capacitor ...................... ,......... 40 40 40 40 
Minimum Total Effective Plate-Supply 

Impedance....................................... 15 15 15 15 
Panel-Lamp Shunting Resistor .• , .....•.....•.. , . • . . . . . 300 150 100 
DC Output Current .......... , . , ........ , . . . . . . . . . . . . 60 70 80 90 
t No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 

Typical Operation without Panel Lamp, 
AC Plate-Supply Voltage (rms) .. , ..... ,., ... ,, ......................• 
Fi\t~r-Input Capacitor, .........................•.. , ......•. , ....•. , • 
Mtmmum Total Effective Plate-Supply Impedance ......••... , .. , ...... . 
DC Output Current ...... , ....... , .... , ........•. , ....••. , ..•.....• 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (50 ma.) .••.•.... , ....•.••..•..•..••.........• 
At iull-load current (100 ma.) .........•.•........••.••.••...•....•. 

Voltage Regulation (Approx.): 
Half-load to full-load current, .•••••.••.••••.•.••••••.••••••.•.•••• 

Maximum Circuit Values: 
Panel-Lamp Shunting Resistor*: 

1
70 ma ••..•• ·••••··••·•··· ••••••• , •••••••• 

For de output current of 80 ma. , •... , •....•. , , . . . . . . . . . .........• 
90 ma ......... , ........................ , 

* Required when de output current is greater than 60 milliamperes. 

INSTALLATION AND APPLICATION 

117 
40 
15 

100 

135 
120 

15 

800 max 
400 max 
250 max 

volts 
volts 

ampere 
ampere 

volts 
ma 

ma 
ma 
ma 

volts 

volts 
volts 

volts 
µI 

ohms 
ohms 

ma 

volts 
µf 

ohms 
ma 

volts 
volts 

volts 

ohms 
ohms 
ohms 

OPERATION CHARACTERISTICS 
HALF-WAV RECTl~l£R 

TVPE35W4 

: E;,=~n~1c;-ss~/t!~~lL~~o'1<'l a 
f!>LATE VOLTS=ll7RM$ 

Tube requires miniature seven-contact 
socket and may be mounted in any position. 
Outline 13, OUTLINES SECTION. For 
heater considerations, refer to miniature 
type 35C5. 

g 

TOTAL EFFECTIVE Pi..ATE·SUPPLV 
tMF'EDANCE: 15 OHMS 

C::CAPACITOR lNPUi TO FILTER 

S 2501--+--1--+--f-'---i-+--+-+--l .. 
;; ... 
<200t-+-~--+--+-+-+--t--+-+----I ., 
~ 
~ l!'>Ot-"""'...:::----t-·t-+-
::, .. .. 
g 1001-+-+-t---r-P---.:::-+""l---t-i 
u 
0 

0 25 50 1, 100 
LOAO MILL!AM?£RE $ 

92CM-06L5Tf 

With the panel lamp connected as shown 
in the diagram, the drop across R and all 
heaters (with panel lamp) should equal 117 
volts at 0.15 ampere. The shunting resistor 
Rs is required when de output current ex
ceeds 60 milliamperes. Values of Rs for de 
output currents greater than 60 milliamperes 
are given in tabulated data. 
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35Y4 

35Z3 

35Z4-GT 

RCA Receiving T11be Afan11al 

HALF-WA VE VACUUM RECTIFIER 
Glass lock-in type used in power supply 

of ac/dc receivers. The heater is provided with 
tap for the operation of a panel lamp. Outline 
20, OUTLINES SECTION. Tube requires lock
in socket. Heater volts (ac/dc), 35; amperes, 
0.15. For maximum ratings. refer to glass octal 
type 3525-GT. For typical operation and 
curves, refer to miniature type 35W4. Type 
35Y 4 is used principa!ly for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply of 

ac/dc reeeivers. Outline 20, OUTLINES SEC
TIO.t,. Tube requires lock-in socket. Heater 
volts 1arldc), 35: amperes, 0.15. For maximum 
ratings and typical operation, refer to glass 
octal type 35Z5-GT without panel lamp. Type 
35Z3 is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

ac/dc receivers. Outline 22, OUTLINES SEC
TION. Tube requires octal socket. This type 
may be supplied with pin No. l omitted. Heater 
volts (ac,dc)~ 35; arnpef€'s, 0.15. For maximum 
ratings and typical operation, refer to glass octal 
type 35Z5-GT without panel lamp. Type 35Z4-
GT is used principally for renewal purposes. 
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H 2 7 H 
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NC K 

p 

HALF-WAVE VACUUM RECTIFIER HL~ 

Glass octal type used in power 

35z5 GT supply of ac/dc receivers. The heater 
- is provided with a tap for operation .. 7 

H 

of a panel lamp. Outline 22, OUT- e 

LINES SECTION. Tube requires Nc K 

octal socket and may be mounted in any position. This type may be supplied with 
pin No.1 omitted. For installation and application considerations, refer to minia
ture type 35W 4. 

HEATER VOLTAGE (AC/DC): * 
ENTIRE HEATER (PINS 2 A,-;D 7\ ..•.......• , , • . . . • • • • . . • 35 
PANEL LAMP SECTION (PINS 2 AND 3)............. • • . • • 7. 5 

HEATER CURRENT: 
BETWEEN Prns 2 AND 7. • • • • • • • • . . . . • • . • . . . . . • . . . • • . • • 0. 15 
BETWEEN PINS 3 AND 7 ••• , • . . • . . ..........• , ••••.. 

* Without panel lamp. •* With No.40 or No. 47 panel lamp. 

Maximum Ratings: HALF-WAVE RECTIFIER 
PEAK I~ERSE PLATE VOLTAGE .•••••.•..•..•..•.•...• , ••.•...•••••••• 
PEAK PLATE CURRENT, , •.. , • • • . . • . . . ••••••.••.•.•• , 
DC OUTPUT CURRENT: 

With Panel Lamp and { No Sh_unting _Resistor ..................... . 
Shunting Resistor. . . . . . . . . . ........•..... 

Without Panel Lamp ..........................................••. 
PANEL-LAMP-SECTION VoLTAGE (rms); 

When Panel Lamp Fails. . . . . . . . . ................................ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........................•.... 
Heater positive with respect to cathode ....•.....••............••. 

Typical Operation with Panel lamp,t 
AC Plate-Supply Voltage (rms) ..................... . 
Filter-Input Capacitor ...........................•.• 
Minimum Total Effective Plate-Supply Impedance .... . 
Panel-Lamp Shunting Resistor ...............•. , .... . 
DC Output Current ..................•..... , ... . 

117 
40 
15 

60 

117 
40 
15 

300 
70 

117 
40 
15 

150 
80 

•• 
32 

5.5 

0.15 

700 max 
600 rna:,; 

60 max 
90 max 

100 max 

15 max 

350 max 
350 max 

117 
40 
15 

100 
90 

235 
40 

100 

60 

volts 
volts 

ampere 
ampere 

volts 
ma 

ma 
ma 
ma 

volts 

volts 
volts 

volts 
µf 

ohms 
ohms 

ma 
t No.40 or No.47 panel lamp used in ci,euit with capacitor-input filter given under t.ype 35W4. 
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Technical Data 

Typical Operation without Panel Lamp, 
AC Plate-Supply Voltage (rms) .•.....................•.•. 
Filter-Input Capacitor .................................. . 
Minimum Total Effective Plate-Supply Impedance .•.......• 
DC Output Current .. , ... , ........................... , . 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (50 ma.) ...• , .......•.•.•.••.... , • 
At full-load current (100 ma.) .. , ..••.• , ...... , , ....... . 

Voltage Regulation (Approx.): 
Half-load to full-load current .......•... , ....•...•..... 

Maximum Circuit Values, 
Panel-Lamp Shunting Resistor*: 

117 
40 
15 

100 

140 
120 

20 

~ 
70 ma .....•....••.. , ...•............ ••••. 

For de output current of 80 ma. . . . . . . . . . . . .. , .. , .... , ... , , ..... , . 
90 ma ..••........................... ,,.,. 

* Required when de output current is greater than 60 milliamperes. 

G2 

I 

,...., 
•
0 ·,._2.,, ~K 

b 

H H 

SHARP-CUTOFF TETRODE 
Glass type used as rf or if amplifier or as 

biased or grid ... resistor detector in radio receiv-
ers. Outline 40, OUTLINES SECTION. Tube 
requires five-contact socket. Heater volts 
(ac/dc), 6.3; amperes, OJI. Characteristics as 
class A, amplifier: plate volts, 250 max; grid-
No.2 volts, 90 max; grid-No.l volts, -3; plate 
ma., 3.2; grid-No.2 ma., 1.7 ,nax; plate resist-

235 volts 
40 µf 

100 ohms 
100 ma 

280 volts 
235 volts 

45 volts 

800 '""'" ohms 
400 max ohms 
250 max ohms 

36 

ance, 0.55 megohm; transconductance, 1080 µmhos. This is a DISCONTINUED type list<•<l for n·fer
enee only. 
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ohm; transconductance, 

~G 

.~ 
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MEDIUM-MU TRIODE 
GlllllS type used as voltage amplifier or de

tector in radio receivers. Outline 34 or 36, OUT
LINES SECTION. Tube requires five-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class A1 amplifier: plate volts, 37 
250 max; grid volts, -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 i,mhos. This is a DIS-
CONTINUED type listed for re[erence only. 

POWER PENTODE 
Glass type used in output stage of radio 

receivers. Outline 40, OUTLINES SECTION. 
Tube requires five-contact socket. Heater volts 
(ac/dc), 6.3: amperes, 0,3. Characteristics as 38 
class A, amplifier: plate and grid-N o.2 volts, 250 
max; grid-No.1 volts, -25: plate ma., 22; grid-
N o.2 ma., 3.8; plate resistance, 0.1 megohm: 
transconductance, 1200 .umhos; load resistance, 
10000 ohms; output watts, 2.5. This is a DIS-
CONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE 
Glass type used as rf or if amplifier in radio 

receivers,. particularly those employing ave~ 
Outline 40, OUTLINES SECTION. Tube re• 
quires five-contact socket. Heater volts (ac/dc), 39 / 44 
6.3; amperes, 0.3. Characteristics as class At am-
plifier: plate volts, 250 max; grid-No.2 volts, 90 
max; grid-No,l volts, -8 min; plate ma., 5.8; 
grid-No.2 ma., 1.4; plate resistance, 1.0 meg-

1050 µmhos. This is a DISCONTINUED type listed for reference only. 

MEDIUM-MU TRIODE 
Glass type used as resistanoo-eoupled or 

impedance-coupled amplifier in battery-oper
ated receivers. Outline 48, OUTLINES SEC
TION. Filament volts (de), 5: amperes, 0.25. 
Characteristics as class A, amplifier: plate-sup
ply volt.s, 180; load resistance, 250000 ohms; 
grid volts. -3; plate ma., 0.2; plate resistance; 
150000 ohms; amplification factor, 30; trans
conductance, 200 i,mhos. This is a DISCON -
TINUED type listed for reference only. 
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42 

43 

·45 

RCA Receiving T11be Manual 

POWER PENTODE 
Glass type used in output stage of radio re

ceivers. Outline 34 or 35, 0UTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. This type is elec• 
trically identical with type 6K6-GT. Type 41 
is used principally for renewal purposes, 

POWER PENTODE 
Glass type used in audio output stage of 

ac receivers. Outline 43, OUTLINES SEC· 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperea, 0.7. This type is 
electrically identical with type 6F6. Type 42 is 
used principally for renewal purposea. 

POWER PENTODE 
Glass type used in audio output stage of 

ac/dc receivers. Outline 43, OUTLINES SEC
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 25; amperes, 0.3. This type is 
electrically identical with type 25A6. Type 43 
is used principally for renewal purposes. 

POWER TRIODE 
Glass type used in output stage of radio re

ceivers. Outline 43, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 2.5; amperes, 1.5. Typical opera-
tion as class A, amplifier: plate supply volts, 
275 max; grid volts, ··56; cathode-bias resistor, 
1550 ohms; amplification factor, 3.5; plate re
sistance, 17/JO ohms; transconductance, 2050 

~ 
~ , r 

µmbos; plate ma., 36; load resistance, 4600 ohms; undistorted power output, 2 watts. This is a DIS
CONTINUED type listed for reference only. 

45Z3 

HALF-WAVE VACUUM RECTIFIER 
Miniature type used in power supply of 

small, portable, ac/dc/battery receivers where 
small size and low heat di88ipation are impor
tant. Outline 11, OUTLINES SECTION.Tube 
requires miniature seven-contact socket and 
may be mounted in any position. Heater vol ts 
(ac/dc), 45; amperes, 0.075. Maximum ratings: 
peak inverse plate volts, 350 max; peak plate 

ma., 390 max; de output ma., 65 max; peak heater-cathode volts, 175 max. Typical operation with 
capacitor-input filter: ac plate volts (rms), 117; minimum total effective plate-supply impedance, 15 
ohms; de output ma., 65. This is a DISCONTINUED type listed for reference only, 

45Z5-GT 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

ac/dc receivers. The beater is provided with a 
tap for operation of a panel lamp. Outline 22, 
OUTLINES SECTION. Tube requires octal 
socket. Without panel lamp, heater volts (ac/dc) 
of entire heater (pins 2 and 7), 45; amperes, 
0.15. With panel lamp, heater volts (ac/dc) of 
panel-lamp section (pins 2 and 8 with 0.15 
ampere between pins 2 and 7), 5.5. Except for 
difference in beater voltage, this type bas the 

p 

HL~~ 

2 7 
H H 

I 8 
Ne; K 

same ratings and typical operation values as glass octal type 35Z5-GT. Type 45Z5-GT is a DISCOX
TINUED type listed for reference only. 
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Technical Data 

DUAL-GRID POWER AMPLIFIER 
Glass type used as class A, or cllll!8 B am• 

plifier in radio equipment. Outline 51, OUT-
LINES SECTION. Tube requires five-con
tact socket. .Filament volts (ac/dc), 2. 5; 
amperes, 1.75. Typical operation as class A1 
amplifier (grid No.2 connected to plate at 
socket): plate volts, 250 max; grid volts, -33; 
plate ma., 22; plate resistance, 2380 ohms; am-

46 

plification factor, 5,6; transconductance, 2350 µmhos; load resistance for maximum undistorted power 
output, 6400 ohms; output watts, 1.25. This is a DISCONTINUED type listed for reference only. 

POWER PENTODE 
Glass type used in audio output stage of 

radio receivers. Outline 51, OUTLINES SEC
TION. Tube requires five-contact soeket and 
should preferably be mounted in vertical posi
tion. Horizontal operation is permissible if pins 
1 and 6 are in vertical plane. Filament volts 
(ac/de), 2.5; amperes, 1.75. Typical operation 
as class A, amplifier: plate and grid-No.2 volts, 

47 

250 max; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms; 
transconductance, 2500 11mhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used 
principally for renewal purposes, 

p~:::. Gz 

I 5 

" f" 

POWER TETRODE 

Glasa type used in audio output stage of 
radio receivers designed to operate from de 
power lines. Outline 51, OUTLINES SECTION. 
Heater volts (de), 30; amperes, 0.4. Typical 
operation as class A, amplifier: plate volts, 
125 max; grid-No.2 volts, 100 max; grid-No.1 
volts, -20; plate ma., 66; grid-No.2 ma., 9.6; 
transconductance, 3900 µmhos; load resistance, 
1500 ohms; output watts, 2.5. This is a DIS
CONTINUED type listed for reference only. 

DUAL-GRID POWER AMPLIFIER 
Glaas type used in output stage of battery

operated receivers. Outline 43, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as claas A, amplifier (grid N o.2 con
nected to plate at socket): plate volts, 135 max; 
grid volts, -20; plate ma., 6; plate resistance, 
4175 ohms; amplification factor, 4. 7; transcon-

48 

49 

ductance, 1125 µmhos; load resistance, 11000 ohms; output watts (approx.), 0,17. This is a DIS
CONTINUED type listed for reference only. 

~G 

~ 
F r 

POWER TRIODE 
Glass type used in output stage of af am• 

plitlers employing transformer input coupling. 
Maximum over-all length, 6-1/4 inches; maxi
mum diameter, 2-7 /16 inches. Tube requires 
four-contact socket and should be mounted in 
vertical position with base down. Filament volts 
(ae/de), 7.5; amperes, 1.25. Characteristics as 
class A, amplifier: plate volts, 450 max; grid 
volts, -84; cathode resistor, 1580 ohms; plate 

50 

ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 i,mhos; load 
resistance, 4350 ohms; output watts, 4.6. This is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 
Glass lock-in type used in output stage of 

ac/dc receivers. Outline 20, OUTLINES SEC
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 50; amperes, 0.15. For ratings 
and data, refer to glass-octal type 50L6-GT. 
Type 50A5 is Ul!ed principally for renewal 
purposes. 
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RCA Receiving T11he Man11al 

BEAM POWER TUBE 

Miniature type used in output 5085 stage of compact ac/dc receivers. Be• 
cause of its high power sensitivity at 
plate and screen-grid voltages avail-
able in ac/dc receivers, it is capable of c, 

providing a relatively high power output. Outline 13, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 
Except for basing arrangement, type 50B5 is identical with miniature type 50C5. 

BEAM POWER ·ruBE 

Miniature type used in output 
stage of compact, ac/dc radio receiv-50CS ers. Because of its high power sensi
tivity and high efficiency at plate and 
screen-grid voltages available in ac;dc 
receivers, the 50C5 is capable of pro
viding a relatively high power output. 

Within its maximum ratings, type 50C5 is equivalent in performance to glass octal 
type 50L6-GT. The basing arrangement of the 50C5 simplifies the problem of meet• 
ing Underwriters' Laboratories requirements in the design of ac/dc receivers. 

HEATER VOLTAGE (AC/DC) ••• ,, ..... ., .. , ........... ,,.,.,. • .,,, •• ,•,•, 50 
HEATERCURREST •.•.. , ......... , ... , .... ,, .. , ....................... 0,15 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate................................................. 0,6 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.a.,............. 18 
Plate to Cathode, Heater, Grid Ko.2, and Grid No.a,................... 8.5 

Maximum Ratings, CLASS A1 AMPI.IFIER 
PLATE VOLTAGE .••....•................•.•......•.•..•..••...•.••••.• 
Gmo-No.2 (SCREEN-GRID) VOLTAGE .................................... . 
GRm-No.l (CONTROL-GRID) VOLTAGE, Positive bias value., .....•.••• , .... . 
PLATE DISSIPATION., ••.... ,. ................. , ........ ,. • ,. ... ,. .... . 
GRm-No.2 INPUT ...•.......•......•.....••••..•...•.••.•••••.•..•••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .•..•...•....•.•.• , ..••..•..•• 
Heater positive with respect to cathode ... , ....... , ......... , ••••••••• 

BULB TEMPERATURE (At hottest point on bulb surface) •••••••••••••••••••• 

■ The de component must not exceed 100 volts. 

200 ! I 
'tYPt 50C5 
E+-=~O VOLTS, 

- GRJO-N92 VOLTs~uo. 

I 
-

)< 
lb 

Ar , ..... 
--1,....:,..,:; -~-
,.... -~-lb - I 

0 40 

AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 

I 

EC. <O 

I ± •2 

-• 
GRIC>-N•i VOL.TS. ECI :"-6 

·- ~::o 

I -- ---._ 
I 
I 

I 

80 t20 160 200 
PLATE VOLTS 

308 

'' 

-• 
-,o 

:j!" 
-14 

135 max 
117 max 

0 max 
6 max 

1.25 7/1{1'1: 

200 max 
200"m""' 
2:20 max 

i 

volts 
ampere 

volts 
volts 
volts 
watts 
watts 

volts 
vol ta 

•c 
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Technical Data ========== 
Typical Operation: 
Plate Voltage........................................................ 120 
Grid-No.2 Voltage.................................................... 110 
Grid-No., (Control-Grid) Voltage....................................... -8 
Peak AF Grid-No.1 Voltage............................................ 8 
Zero-Signal Plate Current.............................................. 49 
Maximum-Signal Plate Current......................................... 60 
Zero-Signal Grid-No.2 Current (Approx.)................................ 4 
Maximum-Signal Grid-N o.2 Current (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 6 
Plate Resistance (Approx.) ............................................. 10000 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 7600 
Load Resistan~e. . . . . • . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 2600 
Total Harmonic Distortion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Maximum-Signal Power Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2--. 3 

Maximum Circuit Values (For maximum rated conditions): 

Grid-No.1-Circuit Resistance 
For fixed-bias operation .......................... . 
For cathode-bias operation . ..... , .................................. . 

INSTALLATION AND APPLICATION 

0.lmax 
0.5 max 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
µ.mhos 
ohms 

per cent 
watts 

megohm 
megohm 

Type 50C5 requires miniature seven-contact socket and may be mounted in 
any position. Outline 13, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, be adequately ventilated. 

The 50-volt heater is designed to operate under the normal conditions of line
voltage variation without materially affecting the performance or serviceability 
of the 50C5. For operation of the 50C5 in series with other types having 0.15-
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage. 

In a series-heater circuit of the "de power line" type employing several 0.15-
ampere types and one or two 50C5•s, the heater(s) of the 50C5('s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 50C5 must not exceed the value given under maximum ratings. In a series
heater circuit of the "unive:t'Sal" type employing rectifier tube 35W4, one or two 
50C5's, and several 0.15-ampere types, it is recommended that the heater(s) of the 
50C5('s) be placed in the circuit so that the higher values of heater-cathode bias will 
be impressed on the 50C5(•s) rather than on the other 0.15-ampere types. This is 
accomplished by arranging the 50C5(·s) on the side of the supply line which is 
connected to the cathode of the rectifier, i.e., the positive terminal of the rectified 
voltage supply. Between this side of the line and the 50C5(•s), any necessary 
auxiliary resistance and the heater of the 35W4 are connected in series. 

As a power amplifier (class A1), the 50C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of "ac/dc" receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.1 current does not flow during any part of the input cycle. 

BEAM POWER TUBE 
Glass octal type used in output stage of 

ac/dc receivers. Outline 42, OUTLINES SEC
TION. Heater volts (ac/dc), 60; amperes, 0.15. 
Except for heater rating, this type is identical 
with glass octal type 6Y6-G. Type 60C6-G is 
a DISCONTINUED type listed for reference 
only. 

POWER PENTODE 
Miniature type used in the audio 

output stage of radio and television 
receivers and in phonographs. Outline 
13, OUTLINES SECTION. Heater 
volts (ac/dc), 50; amperes, 0.15. Ex
cept for heater rating, this type is 
identical with miniature type 6EH5. 
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BEAM POWER TUBE 
Glass octal type used in output 

50L6-GT 
stage of ac/dc radio receivers. Out
line 22, OUTLINES SECTION. Tube 
requires octal socket and may be 
mounted in any position. This type 
may be supplied with pin No.l omit- Ne 

ted. Refer to miniature type 50C5 for curves and installation and application in
formation. · 

HEATER VOLTAGE (AC/DC). • • . • . . . • • • . • • • • • . • • • • • • • • • • . • • ••..• , .•.• , 
HEATER CURRENT, .•.••..• ,,., .•.......•...••.• , •.• ,,,,,,, •••. , •.••. 
DIRECT INTER.ELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate, ..................... , ...................•... 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..•.... , ..... 
Plate to Cathode, Heater, Grid N o.2, and Grid N o.3 ••••••.•. , .•• , ••.• 

Maximum Ratings: 
CLASS A1 AMPLIFIER 

PLATE VOLTAGE ...••••.•...... ,, ••...•...•••.•.•.• , . , •.•••....••• , • , 
GRID-No.2 (SCREEN-GRID) VOLTAGE •.•........••••. , • • . . •.••.• , . • .... 
PLATE DISSIPATION .••• , •.••.•.• , •. , •..• ,.,,,..... • .•... , ••.•• , •..• 
GRio-No.2 INPUT •••••••.....•...•..•...••.•..•.••••.••.••.•••.•••.. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ....•.... , ...... , .......... . 
Heater positive with respect to cathode .................. , ......... . 

Typical Operation: 
Plate Supply Voltage ........ , ........... , .............. . 

Fixed Bias 
110 

Grid-No.2 Supply Voltage .............................. . 
Grld-No.l (Control-Grid) Voltage ..•...•.•........•....... 

110 

Peak AF Grid-No.l Voltage ........................... . 
-7 .5 
7.5 

Cathode-Bias Resistor ............................•...... 
Zero-Signal Plate Current . • . . . . . .....•......• , .••...•... 
Maximum-Signal Pla.te Current ........•.........•.•...... 
Zero-Signal Grid-No.2 Current (Approx.). . ....•...••....•• 
Maximum-Signal Grid-No.2 Current (Approx.) ..•........... 
Plate Resistance (Approx.) ..............•....••.......... 

49 
50 
4 

10 
13000 

8000 
2000 

10 

TranfK".onductance. . . • . . . . . . . . . . . . . . .....••..•.......... 
Load Resistance ........•..................•............. 
Total Harmonie Distortion ...•.. , ......................• 
1faximum-Signal Power Output ........•.•.. , ..... , • . .... 2.1 

SOX6 

50Y6-GT 

VACUUM RECTIFIER-DOUBLER 
Lock-in type used as half-wave rectifier or 

voltage doubler in ac/dc receivers. Outline 20, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/de), 50; amperes, 0.15. 
This type is electrically identical with glass 
octal type 50Y6-GT and, except for heater 
rating, with glass octal type 25Z6-GT. Refer to 
type 25Z6-GT for maximum ratings, typical 
operation, and curves. Type 50X6 is used 
principally lor renewal purposes. 

VACUUM RECTIFIER-DOUBLER 
Glass octal type used as half-wave 

rectifier or voltage doubler in ac/dc 
receivers. This type is used particu
larly in "transformerless" receivers of 
either the ac/dc type or the voltage
doubler type. Outline 22, OUTLINES 

50 
0.15 

0.6 
15 

9.5 

200 m,ax 
125 nuix 

10 ma:.r 
1.25 max 

150 max 
150 max 

Cathode Bias 
200 
125 

8.0 
180 
46 
47 

2.2 
8.5 

28000 
8000 
4000 

10 
3.8 

volts 
ampere 

µµf 

µ,,uf 
µ.µ( 

volts 
volts 
watts 
watts 

volts 
volts 

volts 
volts 
volts 
volts 
ohms 

ma 
ma 
ma 
ma 

ohms 
µ.mhos 

ohms 
per cent 

watts 

NC NC 

P02 Pl)j 
6 

KD2 K[)J 

8 

as H 

KD2 PD1 

Po2 
3 

H H 

NC. ,V KDi 

SECTION. This type may be supplied with pin No.l omitted. Tube requires octal 
socket. Heater volts (ac/dc), 50; amperes, 0.15. Except for heater rating, this type 
is electrically identical with type 25Z6-GT. 
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Technical Data ==========aa. 
VACUUM RECTIFIER-DOUBLER 

Glass octal type used as half-wave rectifier 
or voltage doubler in ac/dc receivers. This type 
is used particularly in "transformerless" receiv~ 
ers of either the ac/dc type or the voltage
doubler type. The heater is provided with a tap 
for operation of a panel lamp. Outline 22, OUT-
LINES SECTION. Tube requires octal socket. 
Without panel lamp, heater volts (ac/dc) of 

50Y7-GT 

entire heater (pins 2 and 7), 50; amperes, 0.15. With panel lamp, heater volts (ac/dc) of panel-lamp 
section (pins 6 and 7 with 0.15 ampere between pins 2 and 7), 5.5. For maximum ratings and typical 
operation as half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. 
When operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical 
operation are the same as for type 25Zo-GT, except that de output current per plate is 65 ma. Type 
50Y7-GT is used principally for renewal purposes. 

KD

2 
Poi VG~~.~~: t:p~::~:~~~~~~~v~~:c~ifier 

Po2 HM or voltage doubler in ac/dc receivers. Outline 
36, OUTLINES SECTION. The heater is pro- 50Z7 G 
vided with a tap for operation of a panel lamp. -

H H Without panel lamp, heater volts (ac/dc) of 
entire heater (pins 2 and 7), 50; amperes, 0.15. 

K With panel lamp, heater volts (ac/dc) of panel-
NC DI lamp section (pins 6 and 7 with 0.15 ampere 

between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 max; 
peak plate ma. per plate, 400 max; de output ma. per plate with panel lamp, 65 max; peak heater
cathode volts, 350 max; panel lamp section volts (pins 6 and 7), 2.5 max. This is a DISCONTINUED 
type listed for reference only. 

G 

,,,~,.-, w 
H H 

HIGH-MU TWIN POWER TRIODE 
Glass type used in output stage of ac

operated receivers as a class B power amplifier. 
Outline 43, OUTLINES SECTION. Tube re
quires medium seven-contact (0.855-inch pin
circle diameter) socket. Heater volts (ac/dc), 
2.5; amperes, 2.0. Except for heater rating, this 
type is electrically identical with metal type 
6N7. Type 53 is a DISCONTINUED type 
listed for reference only, 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass type used as a combined detector, 

amplifier, and ave tube. Outline 40, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater rating, this type is electrically iden
tical with glass type 85. Type 55 is a DISCON
TINUED type listed for reference only. 

MEDIUM-MU TRIODE 
Glass type used as detector, amplifier, or 

oscillator in ac-operated receivers. Outline 34 or 
35, OUTLINES SECTION. Tube requires five
contact socket. Heater volts (ac/dc), 2.5; am
peres, 1.0. Except for heater rating, this type is 
electrically identical with glass type 76. Type 
56 is a DISCONTINUED type listed for refer
ence only. 

SHARP-CUTOFF PENTODE 
Glass type used as biased detector in ac

operated receivers. Outline 45, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater rating and capacitances, this type is 
electrically identical with metal type 6J7. Type 
57 is a DISCONTINUED type listed for refer
ence only. 
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58 

59 

RCA Receiving T11be Manual 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers employing ave and as a mixer in super• 
heterodyne clreuits. Outline 45, OUTLINES 
SECTION. Tube requires six-contact soeket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. E,ccept 
for heater ratings, this type is electrically iden
tical with glass-octal type 6U7-G. Type 58 is 
a DISCONTIKUED type listed for reference 
only. 

TRIPLE-GRID POWER AMPLIFIER ci 

Glass type used in audio output stage of <;~3 
4 

f> 3 
ac-oporated receivers. Outline 51, OUTLINES 
SECTION. Tube requires medium seven-con• 
tact (0.855-inch, pin-circle diameter) socket. 2 e 
Heater volts (ac/dc), 2.5; amperes, 2.0. Typical p K 
operation as class A1 amplifier (triode connec-
tioll; grids No.2 and No.3 tied t-0 plate): plate 1 7 

volts, 250 max; grid volts, -28; plate ma., 26; H 

plate resistance, 2300 ohms; amplification factor, 6; transconductance, 2600; load resistance for maxi
mum undistorted power output, 5000 ohms; undistorted output watts, 1.25. For typical operation as 
class A, amplifier (pentode connection; grid No.3 tied to cathode at socket), refer to type 6F6 with 
plate voltage of 250 volts. Type 59 is a DISCONTINUED type listed for reference only. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half-

70L7 GT 
wave rectifier and output amplifier in ac/dc 

- receivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/ de), 
70; amperes, 0~16. Maximum ratings o[ rectifier 
unit: peak inverse plate volts, 350; peak plate 
ma., 420; de output ma., 70; peak heater• 
cathode volts, 175; minimum total effective 

plate-supply impedance, l6 ohms. Typical operation and maximum ratings ol heam power unit as class 
A1 amplifier: plate and grid-No.2 volts, 110 (117 ma:i:); grid-No.l volts, -7.5; plate ma., 40; grid-No.2 
ma., 3; plate resistance, 15000 ohms; transconductance, 7500 µmhos; load resistance, 2000 ohms; 
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 n.ax watt. This type is used 
principally fur renewal purposes. 

71-A 

POWER TRIODE 
Glass type used in output stage of audio• 

frequency amplifiers. Outline 43, OUTLINES 
SECTION. Tube requires lour-contact socket. 
Filament volts (ac/dc), o.O; amperes, 0.25. 
Characteristics as class A, amplifier: plate volts, 
180 max; grid volts, -40.5; cathode resistor, 
2150 ohms; plate ma., 20; plate resistance, 1750 
ohms; amplification factor, 3; transconductance, 

1700 µmhos; load resistance, 4800 ohms; undistorted output watts, 0.79. This is a DISCONTINUED 
type listed for reference only. 

75 

76 

TWIN DIODE-HIGH-MU TRIODE 
Glass type used as combined detector, am

plifier, and ave tube in radio receivers. Outline 
40, OUTLINES SECTION. Tube requires six
contact socket. Heater volts (ae/dc), 6.3; am
peres, 0.8. Except !or interelectrode capaci
tances and plate volts ol 250 ma;c, this type is 
identical electrically with metal type 6SQ7. 
Type 7 5 is used principally for renewal purposes. 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or de• 

tector in radio receivers. Outline 34 or 35, OUT
LINES SECTION. Tube requires five-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class A, amplifier: plate volts, 
250 max; grid volts, -13.5; plate ma., 5; plate 
resistance, 9500 ohms; transconductance, 1450 
µmhos. This is a DISCONTINUED type listed 
for reference only. 
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Technical Data =========-
SHARP-CUTOFF PENTODE 

Glass type used as biased detector or high• 
gain amplifier in radio receivers. Outline 40, 
OUTLINES SECTION. Tube requires six• 
contact socket. Heater volts (ac/dc), 6.8; am• 
peres, 0.8. Except for capacitances and grid•N o. 
2 rating of 100 max volts, type 77 ie eleetrically 
identical with metal type 6J7. Type 77 is a DIS
CONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers, particularly those employing ave. 
Outline 40, OUTLINES SECTION. Tube re
quires six-contact socket. Heater volts (ac/dc), 
6.S; amperes, 0.8. Except for capacitances, this 
type is identical electrically with metal type 
6K7. Type 78 is used principally for renewal 
purposes. 

HIGH-MU TWIN POWER TRIODE 
Glass type used in output stage of radio 

receivers as a class B power amplifier or a class 
At driver. Outline 40, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.8; amperes, 0.6. Maximum ratings 
and typical operation as class B power ampli-
fier: plate volts, 250 max; grid volts, O; zero-
signal plate ma., 10.6; effective load resistance 

77 

78 

79 

(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 max; average plate 
dissipation, 11.6 watts max. This is a DISCONTINUED type listed for reference only. 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

equipment having moderate direct-current re• 
quirements. Outline 48, OUTLINES SECTION. 
This type may also be made with a T-9 bulb. 
Tube requires four-contact socket and should 
be mounted preferably in a vertical position. 
Horizontal mounting is permissible if pins 1 and 
4 are in a horizontal plane. Filament volts (ae), 

80 

5.0; amperes, 2.0. For filament operation, refer to type 5U4-G. Type 80 is electrically identical with 
glass octal type SYS.GT. Type 80 is used principally for renewal purposes. 

P~NC 

~ 
' f 

HALF-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio re

ceivers. Maximum over-all length, 6-1/4 inches; 
maximum diameter, 2•7/16 inches. Tube re• 
quires four-contact socket. Filament volts (ac), 
7 .5; amperes, 1.25. Ratings as ball-wave recti· 
fier: peak inverse plate volts, 2000 max; peak 
plate ma., 500 max; de output ma., 85 max. 
'rhis is a DISCONTINUED type listed for 
reference only. 

FULL-WAVE MERCURY-VAPOR 
RECTIFIER 

Glass type used to supply de power of uni• 
form voltage to receivers in which the rectified 
current requirements are subject to considerable 
variation. Outline 43, OUTLINES SECTION. 
Tube requires lour-contact socket and •hould 
be mounted in vertical position with base down. 
Filament volts (ac), 2.5; amperes, 3. Maximum 
ratings for full-wave rectifier service: peak in-

81 

82 

verse plate volts, 1550 max; peak plate ma. per plate, 600; de output ma., 115 max; condensed-mercury 
temperature range, 24 to 60°C. This is a DISCONTINUED type listed for reference only. 
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FULL-WAVE VACUUM RECTIFIER 
Glass type med in power supply of radio 

equipment having high de requirements. Out
line 43, OUTLINES SECTION. Tube requires 
four-contact socket. Heater volui (ac), 5.0; am
peres, 2. This type is identical electrically with 
glass octal type 5V4-G. Type 83-v is a DIS
CONTINUED type listed for reference only. 

FULL-WAVE VACUUM RECTIFIER Po, 

Glass type med in power supply of auto- ~ 
mobile and ac-operated radio receivers. Outline 
34 or 35, OUTLINES SECTION. Tube requires -
five-contact socket. Heater volts (ac/dc), 6.3; · 2 4 K 

amperes, 0.5. Maximum ratings: peak in verse P 02 
plate volts, 1250 max; peak plate ma., 180 rnax; 
de output ma .• 60 max,· peak heater-cathode 1 5 

volts, 450 n,ax. Typical operation with capaci- H H 

tor-input filter: ac plate-to-plate supply volts (rms), 650; minimum total effective plate-supply imped
ance per plate, 150 ohms; de output ma., 60. Typical operation with choke-input filter: ac plate-to-plate 
supply volts (rms), 900; minimum filter-input choke, 10 henries, de output ma,, 60. This type is used 
principally for renewal purposes. 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass type used as a combined detector, ~Po

2 
4 Poi 

amplifier, and ave tube. Outline 40, OUnLINES r 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 6.3; amperes, 0.8. Char- Pr K 

acteristics of triode unit as class A, amplifier: 
plate volts, 250 max; grid volui, -20; amplifica-
tion factor, 8.3; transconductance, 1100 ,.mhos; 6 
plate ma., 8.0; plate resistance, 7500 ohms; load H H 

85 

resistance, 20000 ohms; output watts, 0.35. This is a DISCONTINUED type listed for reference only. 

89 

V99 

X99 

112-A 

TRIPLE-GRID POWER AMPLIFIER 
Glass type used in output stage of radio 

receivers. Outline 35, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. Maximum ratings as 
class B amplifier (triode connection): plate 
volts, 250 rnax; peak plate ma. per tube, 90 max; 
average grid input of grids N o.l and N o.2 
tied together, 0.35 max watt. This is a DIS· 
CONTINUED type listed for reference only. 

DETECTOR AMPLIFIER TRIODE 

Glass types used as detector or amplifier in 
battery-operated receivers. Filament volts (de), 
3.0 to 3.3; amperes, 0.060 to 0.063. Character
istics as class A, amplifier: plate volui, 90 
max; grid volts, -4.5; amplification factor, 
6.6; transconductance, 425 µmhos; plate ma., 
2.5. Operation as grid-resistor detector: plate 
volts, 45; grid resistor, 0.25 to 5 megohms; grid 
capacitor, 250 µµf; grid return to ( +) filament. 
Operation as biased detector: plate volts, 90 
rnax; grid volts, -10.5. These are DISCON
TINUED types listed for reference only. 

DETECTOR AMPLIFIER TRIODE 
Glass type used as detector or amplifier in 

battery-operated receivern. Outline 43, OUT• 
LINES SECTION. Filament volts (de), 5.0; 
amperea, 0.25. Operation as class A, amplifier: 
plate volts, 180 max; grid volts, -13.5; ampli• 
fication factor, 8.11; transconductance, 1800 
i,mhos; plate ma., 7.7; load resistance, 10650 
ohms; output watts, 0.286. Operation as biased 

F'~P ' --- , 
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detector: plate volts, 180; grid volts, -21. This is a DISCONTINUED type listed for reference only. 
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RECTIFIER-BEAM POWER TUBE 

"'B "
25 

Glass octal type used as combined half-
wave rectifier and output amplifier in ae/dc 

Pa Po receivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ae/de), 

7 
117: amperes, 0.09. For ratings and operation 

H H of rectifier unit, refer to type ll 7N7-GT. Typi
cal operation of beam power unit as class A 1 

Ko G39 amplifier: plate and grid-No.2 volts, 105 (117 
KB max); grid-No.1 volts, -5.2; peak af grid-No.I 

117L7 / 
M7-GT 

volts, 5.2; plate ma., 43; grid-N o.2 ma., 4 (zero-1,ignal); 5.5 (maximum-signal); plate input, 6 max watts; 
grid-No.2 dissipation, 1 max watt; plate resistance (approx.), 17000 ohms; transconductance, 5300 
µmhos: load resistance, 4000 ohms; total harmonic distortion, 5 per cent; maximum-signal power 
output, 0.85 watt. Type 117L7/M7-GT is used principally for renewal purposes. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half

wave rectifier and output amplifier in ae/dc re
ceivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 11, N 7 GJ 
in any position. Heater volts (ac/ de), 117; am- -
peres, 0.09. Maximum ratings of rectifier unit 
as half-wave rectifier: peak inverse plate volts, 
860 max; peak plate ma., 450 max; de output 
ma., 75 max; peak beater-cathode volts (heater 

negative with respect to cathode), 175 max. Typical operation with capacitor-input filter: ae plate 
supply volts (rms), 177; minimum total effective plate-supply impedance, 15 ohms; de output ma., 75; 
de output volts at input to filter, 122. Typical operation of beam power unit as class A, amplifier: 
plate and grid-No.2 volts, 100 (117 max); grid-No.1 volts, -6; peak af grid-No.1 volts, 6; plate ma., 51; 
grid-No.2 ma., 5; plate dissipation, 5.5 max watts; grid-No.2 input, 1 max watt; plate resistance (approx.), 
16000 ohms; transconductance, 7000 .umhos; load resistance, 3000 ohms; total harmonic distortion, 
6 per cent; maximum-signal power output, 1.2 watts. This type is used principally for renewal purposes. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half• 

wave rectifier and output tube. Outline 26, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 117; amperes, 0.09. 
This type is electrically identical with glass
octal type 117L7/M7-GT. Type 117P7-GT is 
used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
Miniature type used in power sup

ply of ac/de/battery radio receivers. 
The heater is designed for operation 
directly across a 117-volt ae or de sup
ply line. 

HEATER VOLTAGE (A0/00), .. ,,,,,.,, .... , ...... , .. ,, ....... ,.,., ..... , 
HEATER CUIUU!.NT, .......... , , . , • , ....... , ............... , , ........ ,, 

Maximum Ratings: HALF-WAVE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE ••••••• , ............................... . 
PEAK PLATE CURRENT, ............ , , •• , ....... , ........... , ........ .. 
DC OUTPUT CURRENT .............................................. .. 
PEAK Hl!:ATER·CATH0Dl!l VOLTAGE: 

Heater negative with respect to cathode .......... , .•.••...•••••..•... 
Heater positive with respect to cathode .•...••.•...•.•••.........•• , 

Typical Operation (Capacitor-Input to Filter): 
AC Pia oltage (rms.) ....................................... . 
Filter-Input ....................................•...... , .. . 
Minimum T ve Plate-Supply lmpedaneet .•..................•• 
DC Output Current ................................................ .. 
DC Output Voltage at Input to Filter (Approx): 

At half-load current (45 ma.) ...................................... . 
At full-load current (90 ma.) ............ , .......................... . 

117P7-GT 

117Z3 

117 
0,04 

830 max 
540 ma:r; 
90 max 

175 max 
100 ma 

117 
30 
20 
90 

130 
110 

volt& 
ampere 

volta 
ma 
ma 

volts 
volts 

volts 
µ{ 

ohms 
ma 

volts 
volts 

Voltage Regulation (Approx.): 
Half-load to full-load current. . . . . • . .. .. . . . .. . . . . .. .. .. . .. . • . .. . • • • • 20 vol ts 

t When a tilter-input capacitor larger than 40 .uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 
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OPERATION CHARACTERISTICS 

TYPEll7Z3 
Er=ll7VOLTS 
PLATE VOLTS=H1RMS 
TOTAL EFFECTIVE Pt.AlE • 

INSTALLATION AND APPLICATION 
SUPPLY IMPEDANCE =20 OHMS 
C=CAPACITOR INPUT TOl"ILTER 

~16 
1-
.J 
;:;: 
0 
t-120 

Type 117Z3 requires miniature seven-con
tact socket and may be mounted in any position . 
Outline 13, OUTLINES SECTION. It is espe
cially important that this tube, like other power- s handling tubes, should be adequately ventilated. 1 

Refer to the CIRCUITS SECTION for 
typical application of the ll 7Z3 as a half-wave 
rectifier in a portable 3-way superheterodyne 
recE,iver. 
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g 0 40 so 120 

11724-GT 

DC LOAD MILLIAMPERES 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

ac/dc/battery radio receivers. Maximum over• 
all length, 3 inches; maximum diameter, 1-5/16 
inches. Tube requires octal socket. Heater volts 
(ac/dc), 117; amperes, 0.04. Maximum ratings 
as half-wave rectifier: peak inverse plate volts, 
350 max; peak plate ma., 540 max; peak heater
cathode volts, 175 m.ax. Typical operation with 
capacitor-input filter: ac plate supply volts 

92CM·6633TI 

(rrns), 117; minimum tot.al effective plate-supply impedance, 30 ohms; de output ma., 90. This is a 
DISCONTINUED typo listed for reference only. 

11726-GT 

VACUUM RECTIFIER-DOUBLER 
Glass octal type used as half-wave rectifier 

or voltage doubler in ac/dc receivers. Outline 
22, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
This type may be supplied with pin No.1 omit• 
ted. Heater volts (ac/dc), 117; amperes, 0.075. 
Maximum ratings: peak inverse plate volts, 
700 max; peak plate ma. per plate, 360 max; 
de output ma. per plate, 60 max; peak heater· 

Ko.a Poi 

Po2 
3 

H H 

e 
NC KO! 

cathode volts, 350 ,nax. Typical operation as half-wave rectifier with capacitor-input filter or as half• 
wave or full-wave voltage doubler: ac plate supply volts per plate (rms), 117; filter-input capacitor, 
50 µI; minimum total effective plate-supply impedance per plate, 15 (30 for halt-wavP doubler service); 
de ouLput ma. per plate, 60. This type is u•ed principally for renewal purpoaes. 

183/483 

485 

POWER TRIODE 
Glass type used in output stage of radio re

ceivers. Outline 43, OUTLINES SECTION. 
Filament volts (ac/dc), 5.0; amperes, 1.26. 
Characteristics: plate volts, 250; grid volts, -60; 
plate ma., 30; amplification factor, 3; plate re
sistance, 1760 ohms; transconductance, 1700 
µmhos; load resiotance, 5000 ohms; output 
watts. 1.8. This is a DISCONTINUED type 
listed !or reference only. 

DETECTOR AMPLIFIER TRIODE 
Glass type used as detector or class A, am• 

plifier in radio receivers. Outline 35, OUT· 
LINES SECTION. Heater volts (ac/dc),3; am
peres, 1.25. Characteristics: plate volts, 180; 
grid volts, -9; amplification factor, 12.5; plate 
resistance, 8900 ohms; transconductance, 1400 
µmhos; plate ma. 5.8. This is a DISCON
TINUED type listed for reference only. 
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Technical Data 

CURRENT REGULATORS 
Constant-current regulating devices (bal

last tubes) used in radio receivers. Bases fit the 
standard mogul screw socket and tubes may be 
mounted in any position. Tubes operate at high 
bulb temperature. They must be surrounded by 
a protective metal ventilating stack. Operating 
conditions: voltage range, 40 to 60 volts; am
bient temperature, 150°F; operating current for 
the 876, 1. 7 amperes; for the 886, 2.05 amperes. 
These are DISCONTINUED types listed for 
reference only. 

SHARP-CUTOFF PENTODE 
K Miniature type used as audio 

876 
886 

amplifier in applications requiring re- 5879 
duced micro phonics, leakage noise, and 
hum. Especially useful in the input 

G3 stages of medium-gain public-address 
systems, home sound recorders, and general-purpose audio systems. Outline 12, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For operation as resistance-coupled amplifier, refer to 
Charts 16 and 17, RESISTANCE-COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC) ....•••• , .................. ., •• ,,.,. •••• ,. •• 
HEATER CURRENT ................................................. •. 
DIRECT INTERELECTRODE CAPACITANCE'S; 
Pentode Connection: 

Grid No.1 to Plate ............................................... . 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .........•.•. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........•..•..•.•. 

Triode Connection*: 
Grid No.1 to Plate ............................................... . 
Grid No.I to Cathode and Heater ................................. . 
Plate to Cathode and Heater ..•.......... , .........•.•..••••••••••• 

* Grid N o.2 and grid N o.3 connected to plate. 

CLASS A1 AMPLIFIER 

Maximum Ratings: 

6.3 
0.15 

0.15 max 
2. 7 
2.4 

1.4 
1.4 

0.85 

Pentode 
Connection 

volts 
ampere 

µµf 
µµ! 
µµ! 

µµ! 
µ,,f 
µµf 

PLATE VOLTAGE ...................................... . 

Triode 
Connection* 

250 max 300 max volts 
GRID-N0.2 (SCREEN·GHID) VOLTAGE ..................... . 
GRm-No.2 SUPPLY VOLTAGE ........................... . 
Gnm-No.1 (CONTROL-GRID) VOLTAGE: 

Negative bias value .••••..........••...•..•••••••••• 
Positive bias value ................................. . 

PLATE DISSIPATION .... , .............................. . 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

l i 

lb I 
EC1=0 i 

I/ I 

I I I ! -o.s 

r I -1.0 I ~- I I I 
I I -1.5 

i 
I Ir 

I 1 b ! ! I I -2.0 

V<1 I I ! I 

I -2. 5 

~~" 
I ' GRIO-N! I VOLTS EC1 = -3.0 

I I I 

See curve page 69 
300 max volts 

-50 max 
0 -max 

1.5 max 

-50 max 
0 max 

1.25 max 

TYPE 5879 I 
E~ -"'6.3 VOL TS 
GR!D- N':! 2 VOL TS= 100 
GRID-N!J VOLTS= 0 

I 
I 

I 

I I 

I 

volts 
volts 

watts 

'/" 
[ lb 

_T __ L_..J 
I Ec1=0 

I I -4.0 
"" 

r 
i 

V ! I -5.0 
I -6 .0 

100 200 300 400 500 600 700 
PLATE VOLTS 

92CM-7439T 

317 



RCA Receiving T11be Man11.al 
Gmn-No.2 INPUT: 

For · -No.2 voltages up to 150 volts,, , ..... , . . ... . 
~'or No.2 voltages between 150 and 300 volts ..... . 

PEAK TER-CATHODE VOLTAGE: 
Jfoater negative with respect to cathode .... , ...... , 90 max 

90 max Heater positive with respect to cathode ..... , 

Charocteri,tics: 
Plate Voltage .. ,.,, ..•.•..•............ 

Triode 
Conrrectio11:f. 
.100 250 

0. 25 max watt 
See curve page 69 

90 max volts 
90 mvx volts 

Penlode 
Conne.ction 

250 volts 
Grid N o.3 (Suppressor Grid). • • . .. , . , ... . Connected to cathode at socket 
Grid-No.2 Voltage ........ , .................... . 
Grid-No.l Voltage .........•.•................... -3 -8 
Amplification Factor. . . . . . . . . . . . . . ......... , ... . 21 21 
Plate Resistance (Approx.) ................•...... 
Transconductance .............................. . 

0.017 0 .0137 
1240 1530 

Grid-No.1 Voltage (Approx.) for plate current of 10 µa 
Plate Current ............•..•••.••...••••....••• 2.2 5.5 
Grid-No.2 Current ...••. , ....................... . 

Maximum Circuit Value: 
Grid-No.I-Circuit Resistance ......................................... . 
• Grid No.2 and grid No.3 connected to plate. 

AVERAGE CHARACTERISTICS 
TRIOOE CONNECTION 

100 volts 
-3 volts 

2 megohms 
1000 µmhos 

-8 volts 
1.8 ma 
0.4 ma 

2.2 max megohms 

16 r---.--,---,--,---,----,.--,----r,-•,_•_5_8_7 __ 9 __ ,__...,.._-,--~ 

0 IOO 

5881 

E,; = 6,J VOLTS 

·J---f---t--f---+---1-- GRIDS N~2 & ml CONNECTED TO f)LAU: 

300 400 500 ,oo 700 
PLATE VOLTS 

92CM-7446T 

BEAM POWER TUBE 
<:.2 G1 

p 

7 

Glass octal type used in the out
put stages of radio receivers and audio 
amplifiers, particularly in the push-pull 
stages of high-fidelity audio amplifiers. 

ti H 

K 
Outline 27, OUTLINES SECTION. Ne Ga 

Tube requires octal socket and may be mounted in any position. For typical 
operation as push-pull class A1, class ABi, and class AB2 amplifier, and for curves 
of average plate characteristics, refer to type 6L6-GB. 

HEAT&R VOLTAGE (AC/DC) ... •• ............... , ............... , ... •••• 
HEATER CURRENT ........ , .. , ..................................... .. 

CLASS A1 AMPLIFIER 

Maximum Ratings, 
PLA'l'EVOLTAGE, .......................... ~••••~••••~••• 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ••••••••••• , •••• ,, •• ,. 
PLATE DISSIPATION ••.••.•••• , • , ••• , , , • , ••• , ••• , • , •••• , 
GRro-No.2 INPUT ..................................... . 
PEAK HEATER-CATHODE VOJ.TAGE: 

Heater negative with respect to cathode .•••..••••••••• 
Heater positive with respect to cathode ...•••••...•..• 

:us 

Triode 
Connection* 

400 max 

26 max 

200 max 
200 max 

6.3 volts 
0.9 ampere 

Pen!ode 
Connection 

400 max volts 
400 max volts 

23 max watts 
3 ·max watts 

200 max volts 
200 max volts 



Technical Data =====--=----= 
Typical Operation and Characteristics: 
Plate Voltage ............•...........•....... , .. , ••.•. 
Grid-No.2 Voltage...... . .................... .. 
Grid-No.l (Control-Grid) ..................... . 
Peak AF Grid-No.l Voltage ......................... . 
Zero-Signal Plate Current ............................. . 
Maximum-Signal Plate Current ............... , •.. , .... . 
Zero-Signal Grid-No.2 Current ................. , ....... . 
Maximum-Signal Grid-No,2 Current .................... . 
Amplification Factor ................. , .......•......... 
Plate Resista11ce (Approxc.) ................ , .......•... 
Transconductance. . . . . ................ , . . . . . . . . . . . . 
Load Resistance. . . . . . . . . . . . . . . . . . , .••................ 
Total Harmonic Distortion .... ,.. . .•........ 4 •••••• 

Maximum-Signal Power Output. ... , , •••• , •.•... , • , .. , •. 

Maximum Circuit Values: 
Grid-No.1-CircuH Resistance: 

Triode 
Connection* 
250 300 

-18 -20 
18 20 
52 78 
58 85 

8 

5250 
4000 4000 

6 5.5 
1. 4 1.8 

For fixed-bias operation. . . . . . . . . • . . . . . . . ... ~ •. , , .. ~ ..•....•.•.••• 
For cathode-bias oper-ation. . . . . . . . ......•••....•.......... , .•• 

* Grid No.2 connected to plate. 

BEAM POWER TUBE 
Miniature type used as power am-

301)00 4~000 
MOO 5200 
25f}0 4200 

10 1:l 
6. 7 11. 3 

0 1 nun: 
0 5 ma.c 

volts 
volts 
volts 
volt.s 

ma 
ma 
ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

plifier in compact high-fidelity audio 697 3 
equipment. Tube features linear opera-
tion over a wide range of power, high 

G2 " power sensitivity, high stability, and 
low heater power, and is capable of delivering high power output at low di8tortion. 
Double base-pin connections for both grid No.I and grid No.2 provide cool 
operation of grids and thus minimize grid emission and permit use of high values of 
grid-circuit resistance to reduce driving power. Outline 14, OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ... , ... ,., .... , ... , ........ , .. , ........... . 6.3 
HEATEJ< CURRENT. , . . . . . . . . . . . . .. , , ... , .•. , , . , . . . . . . . . , ...• , .. , .. . 0.45 
DlllECT INTEl!ELECTHODE CAPACITANCES: 

Grid No.l to Plate ............. , ........................•.....•.. 0, 7 HW.-r 

Grid No,l to Cathode, Heater, Grid No.2, and Grid No.3 ........... . 
Plate t.o Cathode, Heater, Grid No.2, and Grid No.3 ............ ,, .. ,. 

8 
8.5 

Characteristic" CLASS A1 AMPLIFIER 

Plate Voltage ......................................... . 
Grid-No.2 (Screen-Grid) Voltage ..................................... . 
Grid-No.l (Control-Grid) Voltage ...................... , .. 
Plate Resistance (Approx.) ................. , . . . . ................... . 

250 
250 
-15 

73000 
Transconductance. . . . . . . . . . . . . . . . . . . . ........... , .. , .. 4800 
Plate Current. . . . . . . . . . . . . . . ..... , .............. , , .......... . 
Grid-No.2 Cu1Tent ................................................ .. 
Grid-No.1 Voltage (Approx.) for plate current of 100 µa.,, .............. . 

Maximum Ratings: PUSH-PULL CLASS AB1 AMPI.IFIER 

400 max 
300 max 
12 max 

2 ma.t 

PLATE VOLTAGE, ..... , ................. , . , . , . , . , . , , , . , , , . , ..• , , , , • 
GRm-No.2 VoLTA<;E .... , ........................................• , . , 
PLATE DISSIPATION ........................ , ..... , .................. . 
GRrn-No.2 INPUT .................. ,., .....•.. , .... , .......• , ••.• ,,,. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ... , ••. , ........•.. , • , .• , , . , • 200 max 
200•11iax 
250 ma,; 

Heater positive with respect to cathode ....... , .......•....•• , •.•.•. 
BULB TEMPERATURE (At hottest point}, ..................... ,,, •• ., .. ,. 

Typical Operation (Values are/or two tubes): Fixed Bias Cathode Bias 
Plate S ltage........................ 250 350 400 300 810 
Grid-N ly Voltage ....... , .. ,.,....... 250 280 290 300 310 
Grid-No.1 tage........................... -15 -22 -25 
Cathode-Bias Resistor ........ , ...........•... 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...... . 
Zero-Signal Plate Current. , .............•.•.• 
Maximum-Signal Plate Current .. , ....•.... ,,, 
Zero-Signal Grid-No.2 Current .......•••.•. , .. 
Maximum-Signal Grid-No.2 Current .......... . 
Effeetive Load Resistance (Plate-to-plate). , ..•. , 
Total Harmonic Distortion ..........•.. , , .. ~ . 
Maximum-Signal Power Output .......••..•... 

30 
92 

105 
7 

16 
8000 

2 
12.5 

319 

44 50 
58 50 

106 107 
3.5 2.5 

14 13.7 
7500 8000 
1.5 2 

20 24 

230 270 
48 55 
80 77 
96 92 

6 5 
14 14 

5500 6000 
2 4 

15 17 

volts 
ampere 

µµf 
µµf 
µµf 

volts 
volt• 
volts 
ohms 

µmhos 
ma 
ma 

volts 

volts 
volts 

watt" 
watts 

volts 
volts oc 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 
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AVERAGE CHARACTERISTICS 

250 
WITH EC2 AS VAAIA8L£ 

200 

I 
, TYP<6973 I L I Ef ;6,,3 \IOLTS 

I ! , GR10-N! I VOLTS=O , 

I I I 

I I I I 
I 

GRID- N! 2 VOLTS £c2;=3~0 

I l I I I A' I ' I 

/I I I 250' 
; 

I I I I 
V I i I : £c::iz200 

I 

r I i i I I I i I 
150 

V I 
! 

! I I I 
' ' t.c2=100 

/I I i i 11 

i/ I ! i 
(> 50 100 150 zoo zso 300 350 400 

PL ... TE. VOLTS 
92CM-9380T 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation .. 

0 5 max megohm 
1 ma;.; megohm 

■ Thede component must not. ~xef\ed 100 volts. 

PUSH-PULL CLASS A8 1 AMPLIFIER 
Grid No.2 of Each Tuhe Connect«/ to Tap on Plate Winding of Output Transformer 

Maximum Ratings: 
PLATE AND Gll.lD-N0.2 SUPPLY VOLTAGE.,,.,,.,,,.,.,.,,.,,, •• , .. ,, •• ,. 
PLATE DISSIPATION., . , , ••..•••••• , •••••.••••• , ••••. , .• , , , , • 
GR10-No.2 INPUT. . . . . . . . . .............•.•.•....•......•.•....••. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with r<',speet to cathode .•.•••.•••................... 
Heater positive with respect to cathode. . . . . . • . . . . . ............... . 

BULB TEMPERATURE (At hottest point) .. , ........ , • . . . . . . . . . . . . . . .... . 

Typicol Operation (Values are for two tubes): 

Plate Supply Voltage. . . . . . . . .•...••••... 
Grid-No.2 Supply Voltage ....................•.....•. 
Grid-No.l Voltage. . . . . ............. . 
Cathode-Bias Resistor. . . . . . . . . . . . . . . ................. . 
Peak AF Grid-No.1-to-Grid-No.l Voltage ............. . 

Pixe,/ Bias 
375 

* -33.5 

67 
AVERAGE CHARACTERISTICS 

375 max 
12 max 

l.7fi max 

200 n-1ax 
2oo•max 
250 max 

Cathode Bias 
370 

# 

WITH Ec. 1 AS VARlASL£ 
1• 0 ~----,---,---,.--..----,-=-r---,---,------...,.-:-::7:-::3,-r---,---, 

I ~;~\.~~OLTS ~ 
w 
« 
~ 

" ~ 
--l=::;:;:::;pa---j-t•C;.;l,='O=i---~-+-:--;I GAIO- N22 VOi.TS., 250 

< 
312:o~-l+-_;--.,-------1--+---,---,-----+--+--l--+----1 
;; 
N 
cl 

0 zoo 300 -too ,oo 600 700 
Pl.ATE VOL TS 

92CM-9389T 
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volts 
watts 
watts 

volts 
volts 

•c 

volts 
volts 
volts 
ohms 
volts 



Technical Data===--==--==;;;;;; 
Zero-Signal Cathode Current ....•.....•••..••......... , . 
Maximum-Signal Cathode Current .... , .......•... , .... , . 
Effective Load Resistance (Plate-to-plate) ..... , •... , •.... 
Total Harmonic Distortion ..................••••.. , . , .. 
Maximum-Signal Power Output, .......•...... , ...... . 

Maximum Circuit Values: 
Grid-N o.1-Circuit Resistance: 

62 
~5 

12500 
1.5 

18 5 

74 
84 

13000 
1.2 

15 

ma 
ma 

ohms 
per cent 

watts 

For fixed-bias operation .................. , . . . . . . . . . . . . . . . . . 0. 5 11,ax megohm 
For cathode-bias operation......... . . . . . . . . . . . . . , . . . . . 1. 0 max megohm 

■ Thede component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output I ranslormN. The taps are located on each 
side of the center tap (B+) so as to apply 50 per cent of the plate signal voltage to grid No.2 of each 
output tube. 
# Obtained from taps on the primary winding of the putput trans[orm,•r. The taps ar" located on each 
sid• of the center tap (B+) so as to supply 43 per cent of the plate signal voltag,• Io g-rid No.2 of each 
ontput tube. 

HT1 

5 HIGH-MU TWIN TRIODE 
Miniature type used as phase in-

verter or resistance-coupled amplifier 7025 
in high-quality, high-fidelity audio 
amplifiers where low noise and hum 

PT2
1 

Ht.1 are primary considerations. Outline 
12, OUTLINES SECTION. This type is identical with miniature type 12AX7 
except that it has a controlled equivalent noise and hum characteristic: 

BEAM POWER TUBE 
Glass octal type used in push-pull 

power amplifier circuits of high-fidelity 7 027 
audio equipment. Tube provides high 
power sensitivity and high stability 

c2 K,Gs and is capable of delivering high power 
output at low distortion. Double base-pin connections for both grid No.1 and grid 
No.2 provide for flexibility of circuit arrangement and also cool operation of the 
grids with the result that reverse grid current is minimized. Outline 41, OUT
LINES SECTION. Tube requires octal socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) .•.... , .•.. 
HEATER CURREKT. . . . • • • . . . . . . .... , ..... , ...•....... 
DIRECT lKTERELECTRODE CAPACITANCES: 

6.3 
0.9 

Grid No.1 to Plate ............................................... . 1.5 
Grid No.1 to Cathode, Heater, Grid ::,ro.2, and Grid No.8 .. 
Plato to Cathode, Heater, Grid No.2, and Grid No.3 ... 

400 . ! 

300 

i 

I 

AVERAGE CHARACTERISTICS 
WITH EC2 AS VARIABLE 

10 
7.5 

I I I 
TYPE 7027 L 
E~=- 0.l VOi.TS 
GRlO•Na I 1/0LTS;O 

I I I 
I I I GRlO-- N!!- 2 VOLTS. Cc. 2 = 300 

~ 
,- I 250 

k-- 200 

100 
h I Ec 2 =-150 

r I 
! 

100 I 
I 

r 50 

I ! 

volte 
ampere 

µµf 
µµf 
µµf 

IOO 200 300 .400 ••• 700 

Pl.AT£ vet.rs 92CM-9S69T 

321 
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CLASS A1 AMPLIFIER 

Characteristics: 
Plate Voltage ..... , ................ , .. , , ..••. , ... , . , , , , , , . , • , , ..... , 
Grid-No.2 (Screen-Grid) Voltage ... , . . . . . ..•.... , ..... , •............. 
Grid-No.1 (Control-Grid) Voltage, ... , . , , , , , , , , , , , , , , , , , , , , . , , , , , , . 
Plate Resistance (Approx.) .......... , .... , .. , .. , .................... , 
Transconductance. . , .......... , .. , . . . . , , . , . . . ...• , , ..... , ...... . 
Plate Current .............. , .. , .. , ... , . , , , , , , , , , , , , , , , , , . , 
Grid-No.2 Current...... . . . . . . . . . . . . . . . . . , ..... , , , , . , , . , , , , . 

PUSH-PULL CLASS AB1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ...•.............. ,,.,,, .••.•....•.. , , . , , • , , ..••. 
GRm-No.2 (SCREEN-GRID) VoLTA<.:E ......••.•••••••••••••••.••• , •.••.•• 
PEAK CATHODE CURRENT .. , . 
.\, VERAGE CATHODE CURil.ENT. . , , , , , ...• , .. , 
PLATE DISSIPATION .•.••.•... 
GRID-No.2 INPUT •...............•..•... 
PEAK HEATER-CATHODE VO!,TAGE: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 

Typical Operation and Characteristics (Values are for tu•o tube,9): 

25t 
250 
-14 

22500 
6000 

72 
5 

450 max 
400 rnax 
400 max 
110 max 
25 max 

3.5 max 

200 max 
2oo•max 

Fi,-ed Bias Cathode Rias 
Plate Supply Voltage.... . ..... , . , , , 
Grid•No.2 Supply Voltage ...... . 
Grid-No.1 (Control-Grid) Vol!age ..... ,, .•. 
Cathode-Bias Resistor .................... . 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. 
Zero-Signal Plate Current. . . . ... 
Maximum-Signal Plate Current .. 
Zero-Signal Grid-No.2 Current ......... . 
Maximum-Signal Grid-No.2 Current ...... . 
Effective Load Resistance (Plate-to-plate) .. 
Total Harmonic Distortion ..... 
Maximum-Signal Power Output. 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

330 400 450 
330 300 350 
-24 -25 -80 

48 
122 
184 
5.6 

18.7 
4500 

l 
31.5 

50 
102 
152 

6 
17 

6600 
2 

34 

60 
95 

194 
3.4 

19.2 
6000 

1.5 
50 

400 380 
300 380 

200 180 
57 68.5 

112 138 
128 170 

7 5.6 
16 20 

6600 4500 
2 3.5 

32 36 

volts 
volts 
volts 
ohms 

µmhos 
ma 
ma 

volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

volts 
volts 
volts 

ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

For fixed-bias operation .... 
For cathode-bias operation. 

0.1 max megohm 
0.5 max megohm 

•Thede component must not exceed 100 volts. 

PUSH-PULL CLASS A8 1 AMPLIFIER 
Grid No.2 of Each Tube Connected to Tap on Plate Wi11diny of Output Tran.,jormer 

Maximum Ratings, 
PLATE AND GRID•N0.2 SUPPLY VOLTAGE. , •.•... , •..•• , •• , .••.••. , •••.•• 
PEAK CATHODE CURRENT ...• ,. . . . • , .•...•.. , .• , , ... , •..•.•••• , ••• , • , 
AVEltAGE CATHODE CURRENT, , , , . , , , . , .• , .•. , , •• , • , , • , .••.. , .•.••.••. 

250 

AVERAGE CHARACTERISTICS 
WITH EC1 AS VARIABLE 

I TYPE 7027 
£F:8.3 Y0LT$ 

450 max 
400 max 
llOmax 

I I 
-

:!: I I I I I GRU)-N!2: V0LiS=2-50 

i 200 

? 
3 ;; 
-N ISO 

~ 
N .. 
'l' 
0 
ii 100 

" "' 0 

0 

-/ ...... 

IV"f" 
I i 

~ ,---

C:t, ., ... 
\~ 

100 

--
t;, -

•• 
.... 
200 

GRlO • N11 VO\.TS Ec,etl I 

I 

I I 
-• ! 

I -10 

-is 

I 
-20 

R £c:1= .. 2"S 

-30 -
JOO 400 soo 100 800 

PLATE VOLTS 
V2CM .. ~570T 

322 

volts 
ma 
ma 



Technical Data 
PLATE DtsSIPATION .••••• , , • , ••••• , ••• , ....... ,. ... , , ... , .... , , , ,. •• , 
Gmn-No.2 INPUT ................................................ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ... ,, •••.•.••.•• , ..• ,.,, •..••• 
Heater positive with respect to cathode ..•••..••••••••. , .•• , ••.••...• 

Typical Operation (Values are for two tubes}: 
Plate Supply Voltage .......................... , ............... , ... .. 
Grid-No.2 Supply Voltage ................• , .•........•............•.. 
Cathode-Bias Resistor ............... , ..........•...•.. , •.....•.••.... 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ........•••.•. , .•.•........... 
Zero-Signal Cathode Current. . .......... , ....•••......... , ...•.•.•. 
Maximum-Signal Cathode Current ............•....•........•..•.... , .. 
Effective Load Resistance (Plate to plate) ..•.....•. , •.••. , ••. , ..... , ... 
Total Harmonie Distortion .....................................•..... 
Maximum-Signal Power Output. . . . . . . . . ..... , , ..... , ...........•.... 

Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 

25max watts 
3 max watts 

200 max volts 
2oo•max volts 

410 volts 
* volts 

220 ohms 
68 volts 

134 ma 
155 ma 

8000 ohms 
1.6 per cent 
24 watts 

For cathode-bias operation. . . . ......•........... , ..... , .... , . . • 0.5 max megohm 
• The de component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output transformer. The taps are located on 
side of the center tap (B) so as to apply 43 per cent of the plate signal voltage to grid No.2 of 
output tube. 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used in a wide 

variety of applications in high-quality, 
high-fidelity audio equipment, par
ticularly in phase-splitters, tone-con-

GT trol amplifiers, and high-gain voltage 

7199 

amplifiers in which low hum and reduced noise are required. Outline 12, OUT
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 

HEATER VOLTAGE (AC/DC) ••• • •• , •••••• ,.,, ••• ,.,,,•, ••• ,,, •••• ,, ••• ,, 
HEATER CURRENT .• , .•.. , • , • • . . . • , , •••• , •••• , ••••• , • , •••••• , • , , • •. 
DIRECT lNTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate ............................. , , ............. , .. , .... . 
Grid to Cathode and Heater ..•..•.•••••••••....••.••••.•••••..••••• 
Plate to Cathode and Heater •••••.••.. , , ................... , , ••••.•• 

Pentode Unit: 
Grid No.1 to Plate .. , ................ , .........................•. ,. 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .. 
Plate to Cathode, Heater, Grid No.2, Grid No.S, and Internal Shield ....• 

AVERAGE CHARACTERISTICS 
TRIODE UNIT 

6.3 
0.45 

2 
2.3 
0.3 

O.il6 
5 
2 

TVPE 7199 

"' w 
"' w 

zo f--f--+--+--

o. I 5 ..------+--+-
:> 
< 
:i 
i 

0 

t;-=6.3 VOLTS 

aoo 2so 300 350 400 
PLAT£ VOLT$ g2cM-9693T 
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RCA Receiving T11be J\1a1111al 

CLASS A1 AMPLIFIER 

Maximum Ratings (Design-Maximum Value•): 
PLATE VOLTAGE ............ " .................. ,, • ., •• •, 
GRm-No.2 (SCREEN-HR!D) VOLTAGE •• ,, .•.•..•••..•.•.•••• 
GRm-No.2 SUPPLY VOLTAGE ........................••••• 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive bias valu.e ..••• 
PLATE 0tSSIPATION •.. , ...... , ......•..•...•.......• , , • , , 
GRm-No.2 INPUT: 

For grid-K o.2 voltages up to 150 volts ............. , ..••. 
For grid-No.2 voltages between 150 and 300volts ... ,, •. ,. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater positive with respect to cathode . . . . . . . . , ..••.•. 
Heater negative with respect to cathode ..•.•.•... , ... , ... 

Triode 
Unit 

330 ·max 

0 max 
2.4 max 

200 max 
21}0•111ax 

I'enlo<le 
Unit 

330 max volts 
See curve page 69 

330 max vol ts 
0 max volts 
3 rn.ax watts 

0.6 max watt 
See curve page 69 

200 max volts 
200•m.ax volts 

Characteristics: 
Triode I'ento<le 

Plate Supply Voltage ............................ , .• 
Grid-No.2 Supply Voltage .•. , ......•....••.•.•.....•. 
Grid-No.! Voltage. . . . . . .......••..• , ...••..•......• 
Cathode-Bias Resistor ..................•.•.......•.•• 
Amplification Factor ............. , .................•. 
Plate Resistance (Apprm,.) ................. , .•....... 
Tranaoonductanee. . . . . . . . . . . . . . . . . . . . . . . ......... . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa .•. 
Plate Current. . . . . . . . . . . . . . . . . . . . . .......•• 
Grid-No.2 Current. ..........................•...•... 

Maximum Circuit Values, 
Grid-No.1-Circuit Resistance: 

[,"nil 

215 

--8.5 

17 
0.0081 

2100 
-40 

9 

For fixed-bias operation . . ..... , .......•• , .•• , •••• , •• 
i"or cathode-bl as operation, . . . , , , , ... , ....... ~. ~ ~ ..... . 

•Thede component must not exceed 100 volts. 

; .., .. 
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AVERAGE CHARACTERISTICS 
P£NTOOE UNIT 

rJ 0 

J1no-N!I VOLTS EC =- 1 

I I 
..... L 

--- - ~ 
Ec1 -i' 

' 
- ~ - .l -3' 

·2 

Unit 
100 220 volts 

50 130 volts 
volts 

1000 62 ohms 

1 0.4 megohm 
1500 7000 µmhos 

-4 volts 
1.1 12.5 ma 

0.35 3.5 ma 

0.5 'max 
1.0 max 

0.25 max megohm 
1.0 max megohm 

TYPE 
1
7199

1 l 
E; < 6.3 VOLTS f 
GFI.IC-N~2 VOL TS= 130-

I 
-3 

-• - -5 

0 50 JOO lSO 200 250 300 350 400 
PL.Al£ VOLTS 

92C,.-970IT 
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AIR PRESSURE-1/100,000,000 that of 
atmospheric pressure at sea level 

PLATE-Diameter gauged to 0.002 inch 

illl!L-~Hr---GR/DS-Diameters measured 
to 0.001 inch 

CATHODE COATING-Weight variation 
less than 0.00007 oz. 

GRID WIRE-Diameter varies less 
than 0.00009 inch 

CATHODE-SLEEVE WAH-Approximately 
0.002 inch thick 

HEATER WIRE-Diameter varies less 
than 0.00002 inch 

BULB-Inspected under polarized 
light for strains 

Materials Used in RCA Electron Tubes 
ACETIC ACID - ACETONE ACETYLENE GAS - ALUMINA 
ALUMINUM - ALUMINUM NITRATE - AMMONIUM CHLORIDE - AMMONIUM HYDROXIDE 
AMYL ACETATE -ANTIMONY - ANTIMONY TRICHLORIDE- ARGON - BAKELITE - BARIUM 
BARIUM CARBONATE - BARIUM NITRATE - BARIUM STRONTIUM TITANATE - BARIUM SUL
PHATE - BENTONITE - BENZENE - BERYLLIUM - BERYLLIUM OXIDE - BISMUTH - BORIC 
ACID - BORON - BUTYL ACETATE - BUTYL ALCOHOL - BUTYL CARBITOL - BUTYL CAR
BITOL ACETATE - CADMIUM - CESIUM - CESIUM CHROMATE - CALCIUM - CALCIUM 
CARBONATE - CALCIUM NITRATE - CALCIUM OXIDE - CAMPHOR - CARBON - CARBON 
BLACK - CARBON DIOXIDE - CARBON TETRACHLORIDE - CASTOR Oil - CHLORINE 
CHROMIC ACID - CHROMIUM - CLAY - COBALT - COPPER - DIACETONE ALCOHOL 
DIATOL - DIETHYL OXALATE - DISTILLED WATER - ETHER - ETHYL ALCOHOL - FERRIC 
OXIDE - FERRO TITANIUM - GLASS - GLYCERINE - GOLD - GRAPHITE - HELIUM GAS 
HYDROCHLORIC ACID - HYDROFLUORIC ACID - HYDROGEN GAS - HYDROGEN PEROX
IDE - ILLUMINATING GAS - IRIDIUM - IRON - ISOLANTITE - ISOPROPANOL - LAVA 
LEAD - LEAD BORATE - LEAD OXIDE- MAGNESIA- MAGNESIUM - MAGNESIUM NITRATE 
MALACHITE GREEN - MANGANESE - MARBLE DUST - MERCURY - METHANOL - MICA 
MISCH METAL - MOLYBDENUM - MONEL - NATURAL GAS - NEON - NICKEL - NICKEL 
CHLORIDE - NICKEL OXIDE - NICKEL SULPHATE - NITRIC ACID - NITROCELLULOSE 
NITROGEN - OXALIC ACID - OXYGEN - PALLADIUM - PALMITIC ACID - PETROLEUM 
JELLY - PHOSPHORIC ACID - PHOSPHORUS - PLATINUM - POTASSIUM - POTASSIUM 
CARBONATE - POTASSIUM FELDSPAR - POTASSIUM NITRATE - PORCELAIN - RADIUM 
RARE EARTHS - RESIN (synthetic)- ROSIN - RUBIDIUM- RUBIDIUM DICHROMATE - SHEL
LAC - SILICA - SILICON - SILVER - SILVER OXIDE - SODIUM - SODIUM CARBONATE 
STANNIC OXIDE - STEEL - STRONTIUM - STRONTIUM CARBONATE - STRONTIUM NITRATE 
SULPHUR - SULPHURIC ACID - TALC -TANTALUM - THALLIUM - THORIUM - THORIUM 
NITRATE - TIN - TITANIUM - TITANIUM DIOXIDE - TRICHLORETHYLENE - TUNGSTEN 
WAX - WHEAT FLOUR - WOOD FIBER - XENON - ZINC - ZIRCONIUM HYDRIDE 
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RCA Picture Tube 

I~~-,.~ ?.:1~re : .~~~;i ~;
1

::-

1 
I i;;e I "S~:;

1:!a · 1 Mu Min Oipffl LHtYI 011. « 
~ 1rpe 1 ,.,.,1 ,_1,1 I OIJ!Maf 

I Black-ond::Whit;Ty,m- • 
'5TP4~@=Y~s cQ__i~o .. 4100~0- -EE. Mlso--12-J·,·r-5-,-;-----··--i 
I 7DP4 ! @ I No CL I 1500 ,o-,·--t--M-~l -5-0--+-1•-,-,,-1--;-,-,;--------, 

7 JP4 : @ N-o-,--C.,.L-t--N-◊-ne_,.i _N_o_ne+--Ec-+--E-o~--t-1-4~,-, +I --771-i ----,-----, 

8DP4 ]j No FG 350 
1 

250 E M 85 10!, I 
91: ., 

I 
6', I 

' 
9AP4 i @ No CL None I None E M 40 2l?s ! 

L1~BP4-B I @J --;0-c-;;;-i 850 400 E M 85 12!" I 101; 9 1 , i:,; I 
: lOBP4 ! @ No_~----- Same as 10BP4-A, except has dear glass f.actpl,a_t_e

7

• ______ I 
10BP4-A @--r-No j FG 2500 500 I M I M 50 , ~:_·,~--+----

1~~:~A I fi _'~: I . :~ ~::: N::: I ~+:--+~~ : ::,; ::::; 
[-ml~LplP4

4
.Ajl @@G-L.'.YNe

0

s ! FG 2500 500 M M 54 18 12
1 i 

~ Same as 12LP4-A. except has dear glass faceplate, 

1 12LP4:,;i-@ _ ly~o ·\·· M j M 54 ·19i, --12_!_" _____ -a 

14ATP4 @] FG ;;;~;i--;~o E . M 85 13\2 14!i 131,,, 
: ; 

14EP4/ 
14CP4/ @] 
14BP4 

14HP4 

14QP4-A 

I 14RP4 

@] 

[fil 

No FG 

No FG 

tYes FG 

No 

2000 750 M 

2000 750 

1000 600 

Same as 

M 

M 

M 

65 

65 

65 

17'\~: 13',}((> I 

-~ 6\ ~:i':1 ,-~~ 16 ~ 
except has non-alurninized screen. 1-----'=+---+--~--~--~--~-------~-----~--l 

14RP4.A •ves FG uoo 800 M 85 14H 14~8 13':(, 

FQ 1200 800 E M 85 13½ 14)8 13%1 

FG None M M 53 22·~ 16 16 - I 
FG None M M 60 21 16 

______ Sa_m_e_a_s 16GP4-B. except has Filterglass faceplat_e_. ------< 
Same as 16GP4•B. except has clear glass faceplate. 

FFO Norte None M M 70 171!{, 16 

Same as 16RP4-A/16KP4-A, except hns non-aluminlzed screen. 

Light face= Discontinued type. 
IQJ=Glass rectangular. 
'.ID=Glass round. 
[El= Metal rectangular. 
:M)=Meta1 round. 
CL= Clear glass. 
FG= Filterglass. 
FFG=Frosted Filterglass. · 
M= Magnetic. 

NOTES 

E= Electrostatic. 
"Projection type. 
0Spherical, unless otherwise specified. 
..Cylindrical faceplate. 
tAt ultor lip-terminal. 
♦At faceplate. 
• •This type has a flat, aluminized, Filterglass, 
phosphor-dot, screen plate. 
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Characteristics Chart 

l)pic:11 O,inlillJ Glladlfim la GrlHriYt Smt 

nat 
PM 

~ Nllk Mill- 1111' lon•Trlf 
Yllllp "=' GII0-""1""' Llllllh Screnitze 11111, Fm.it f•- _,.. - I- Tll!lillll ~ (-) Nlf - _., Milt. 

YII~ .... , .. f-- Gam,s Type 

Blcck-Gnd-Wltite TypH 

7'¾, 4½Dia·. Cavity Cap l3 27000 27000 200 4320 to 5400 -37 to -93 None 5TP4" 
8½ 6%0ia. I Cavity Cap l3 8000 6000 250 1215 to 1645 -22 to -58 - 7DP4 

- 6Dia. Base Pin C: 6000 6000 ., 1620 to 2400 -67 to -1631 None 7JP4 

6½ 71{.xS¾ Cavity Cap J 6000 6000 150 +1s to +315 -13 to -35 31 
8DP4 8000 200 +60 to +360 -17 to -46 36 

10 7'.½Dia. Medium Cap D: 7000 7000 250 1190 to 1790 -IS to -55 None 9AP4 

6% 8% X 6,(G Cavity Cap H 12000 7500 300 0 to 500 -38 to -62: 32 10ABP4-B 

Ratings and typical operating conditions are same as for type 10BP4-A. 10BP4 
8¾', 9½ Dia. Cavity Cap lt 12000 8000 to 12000 250 -22 to -58 - IOBP4-A s,, 9¾Dia. Cavity Cap lt 12000 8000 to 12000 250 - -22to-S8 None 10fP4-A 
9¼ I0¾Dia. Medium Cap D 7000 7000 250 1190 to 1790 -15 to -55 None 12AP4 
7¾ 11¾ Dia. Cavity Cap E 12000 9000 to 12000 250 - -22 to -58 None 12KP4•A 

Rs.tines and typical operating conditions are same as for type 12LP4.A. l2LP4 
8¼ 11 Dia. Cavity Cap E 12000 I 9000 to 12000 250 - -22to -58f - 12LP4-A 

5½ U]ix 9½ Cavity Cap H 14000 10000 300 Oto +400 -25 to -69 None l4ATP4 14000 400 Oto +400 -31 to -90 

14000 I 12000 300 - -28to -72 29 14EP4/ 
1~i$ ll½x 8¼ Cavity Cap E 

14000 300 - -28to-72 31 14CP4/ 
14BP4 

1½ 1H1ix 8% Cavity Cap H 14()00 j 
12000 300 -50 to +265 -28to-72 29 

14HP4 14000 300 -55 to +310 -28to-72 31 

6½ U½x 8% Cavity Cap H 11000 10000 300 -ts to +285 -29to -77j 29 14QP4-A 

Ratings and typical operating conditions are same as for type 14RP4-A. 14RP4 

6½ 12¼"9½ Cavity Cap H: 14000 10000 300 -so to +350 -26 to -70 36 
l4RP4-A 14000 300 +70 to +470 -26to-70 43 

S½ UJ,{.x9½ Cavity Cap H uooo I 12000 300 0 to +350 -28to-72 None 14WP4/ 
14ZP4 

Ratings and typieal operating conditions are same as for type 16AP4~A. 16AP4 

7¾! 14¾Dia. 
~F 

14000 9000 300 - -28 to -721 25 
16AP4-A 12000 300 - -28to -72 29 

7½ 14½ Dia. : F 15000 9000 to 15000 250 - -22 to -58 16DP4-A 
Rattnp and typiee:! operating conditions are same as for type 16GP4-B. l6GP4 
Ra.tings and typical operating conditions are same H for type 16GP4-B. 16GP4-A 

fi½ 14¾Dia. 
Metal-Sh;,ll 

Fj 14000 12000 300 -28 to -72 29 16GP4-B Lip -
Ratings: and typical operatirlg conditions are same as for type 16GP4·B. 16GP4-C 

7¾ 14½Dia. Cavity Cap E 14000 _12000 to 14000 300 - -28 to -72 - 16lP4-A 

Rating• and typical operating conditions are same a, for type 16RP4-A/16KP4-A. 16RP4/ 
16KP4 

1>1 13½x 10½ Cavity Cap A 16000 
12000 300 - -28 to -72 29 16RP4-A/ 
14000 300 - -28to -?2 31 16KP4-A 

For basing diagralllll, see pages 332 and 838. 

NOTES 

Note: All picture tubes shown have 6.3-volt/0.6-
ampere heaters except types 9AP4 and 12AP4 
which have 2.5-volt/2.1-ampere heaters and types 
14ATP4 and 17CDP4 which have 8.4-volt/460-
milliampere heaters. 

• ULTOR is defined as the electrode, or the elec
trode in combination with one or more additional 
electrodes connected within the tube to it, to 
which is applied the highest de voltage for accel
erating the electrons in the beam prior to its de• 
fieetion. 0 Deflection factors (de/in.) for typieal operating 

conditions shown: 

DJ, I, BJ, taurer SCIHB) 
111itt246 

Dia & DI, twm lllsel 
151 It 214 

= Grid No. 2 connected to final high-voltage 
electrode within tube. 
♦Referred to grid No. 1-Cathode-Drive Service. 
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RCA Picture Tube 
(continued from 

~ I IA~odm1od (1lerllaf lllilflt, Ma~mum Dlmenslm 
SC!een ClndudiYI :., Oellet!IOII 

HDIIJ:tftl Inches 

' Ellvelble I '"""'C') 
C011i11! lldlcllll 

F11;epb~4> Meillod .... 
I Envei.,. I : 

'""" °'llffl i ONUII 

i 
wt•ll Hol(M Type "$lher.11ma~ Mu. Mil. ttn,11 I DiUI' 

"" ""' • .i Dl,coo~ 

I Blaclt~a~d-,WhiPe Types. (Cont'd) I 
I 16TP4 @] No FO 2000 750 M M 65 tsh ! 16:, j 14}8 11~8 

16WP4-A @ No FO 1500 750 M M 70 18% 16 -
17AVP4/ @] No Same as 17AVP4-A/17ATP4•A, except has non-aluminized screen, 
17ATP4 

17AVP4-A/ @) "Yes FO 1500 1200 
: 

E I M 85 16 16)1 : 153764 121¾, 
17ATP4-A 

17BJP4 lfil •ves FO 1500 1000 E M 
I 

85 IS 16% 1sa1&1 121;,,1 
17BP4-A [QJ No Same as l7BP4-B, except has non-aluminized screen. 

17BP4-B @] '"-Yes FO 1500 750 M M 65 19~1{j 16:?4 1ss.'1;4 l21~f 

17BWP4 @] J:Yes FO 1500 1000 E M 105 12% • HPi{i; lHi 12% 

17BZP4 @] *Yes FO 1500 1000 E M 105 u1:irn i 161}[& 15!:t 12~8 

17CDP4 @] '"Yes Same as 17BZP4, except has 450~ma,/.S.4-volt heater. 

17CP4 ~ No FFO None None M M 66 19 17 161/,, 12!~ 

17CP4.A [M] No Same as 17CP4, exc~pt has F1ltergtass faccptate, 

17GP4 ~ No FFO None None E I M 66 19!16 I 17 i l6l(i. 12¾ 

17HP4/ @] No FG 1500 750 E M 1 65 19?')~ 16~4 15:tJ;. 12% 
17RP4 

17HP4-B/ @) *Yes FO 1500 750 E M I 65 19llf, Hi~{ 15'?(, 121%~ 17RP4-C 

i7JP4 @] No FO 750 500 M M 65 l9~(e 16¾ 15'/(. 12 1%1 

17LP4/ @] No FO ... 1500 750 E M I 65 199{6 16%' 1537,4 12% 17VP4 ' 17LP4-A/ @] *Yes FG,i• 1500 750 E M 65 19?/, 16~4 153V4 121~,~ 
17VP4-B : 
17QP4 @] No FO .. 1500 750 M M I 65 19%; 16}{ 153-\i/~ 1211,, 

\ 17QP4-A ! @] I *Yes FO .. 1500 750 M M 65 19g16 16Ji 1s3M, 12 1;f:::' 

17TP4 i~ I No FFG None I None E i M Ii 66 19%; 17 16~(5 12¾ 

19AP4 ~ No Same as 19AP4-B. except has dear glass faceplate. 
---·--··-

19AP4-A ~ No Same as 19AP4-B, excei':'t has. Filterglass faceplate. 

19AP4-B @ I No FFO None None M M 66 22 18}4 ! - -
19AP4,D igi No Same .as 19AP4-B. euept h_as frosted ciear glass faeep1att. 

20CP4 @] No FO None None M M 66 211?{6 20~32 18'8 15¼ 

20DP4-A/ @] No FO 1500 500 M M 66 21;g 20,i, I 18'!(, I 15!{. 
20CP4-A 

I 20DP4-C/ @] 'Yes FO 1500 500 M M 66 21),, 20½', l81J(& 15){, ' 20CP4-D 

20HP4-A/ @] No FG 1500 500 E M 66 22}s 20;,, 181!(; 1s;<, 20MP4 

20HP4-D @] •Yes FO 1500 500 E M 66 i 22H 20),i, 181!1, 15!(. 

21ACP4-A/ 
218SP4/ [Q] •Yes FO 2500 2000 M M 85 W¾ 2H2 20% 16½ 

21AMP4-A 

21ALP4 [QJ No FG 750 500 E M 
' 

85 20', 21 1 ,~ 20~ ~ 16!~ 

For notes, see pages 326 and 827. 328 



Characteristics Chart 
pages 326 and 327) 

Hitll hi• Hf Na Mid11111 
Lllllh tcr...Silt Vlllllt 

"" I- - Tnlli 

Ty~cal O,m,,t CMdilill< in Gdll.fldft Sina 

flu 
I p M 

~ Kip- Gdf-Nt.lV!lo ,11t-T1• -- 1 ~- '-"' 
I ,__ ,,:i 

~') N1.! - £-- . Voll! VIII! , __ IG■1$41 T!II 

• lllock-and-Whil• Types (COftl'd) 

6¼ 13½:t 10½ Cavity Cap E ! 14000 12000 300 -28 to -72 29 
16TP4 14000 300 -28 to -72 31 

11,, 14½ Dia, Cavity Cap E : 16000 12000 to I 6000 250 -22 to -58 - I6WP4-A 

Ratings and t),-pical operating conditions are same as for type l7AVP4-A/17ATP4-A. 
17AVP4/ 
17ATP4 

6½ 14!{,xll½ Cavity Cap H 16000 
14000 300 -5S to +310 -28 to -72 31 17AVP4-A1 
16000 300: -65 to +350 -28 to -72 33 17ATP4-A 

5½ I l#{sxllH Cavity Cap H 16000 16000 300 -6S to +3S0 -28 to -72 Non 17BJP4 

Ratings and typical operating conditions arc same as for type 17BP4-B. 17BP4-A 

1½ l4¾z 11¾ Cavity Cap A 16000 1200G !~~ I - -28 t) -72 29 I l7BP4-B 14000 - -28 to -72 31 : 

5~ 14¾x111l{, Cavity Cap L uooo I 14000 
: 

300 -so to +350 -35 to -12 Non• l7BWP4 

Sl{o l4¾xll'½i, Cavity Cap K 10000 I 14000 300 o to +400 -28 to -72 
None 17BZP4 16000 400 Oto +400 -36 to -94 

Rating& (other than heater) and typical operating conditions are same in for type liBZP4. 17CDl'4 

7¼', l4½x 101!{; 
Metal-Shell F 16000 

12000 300 -28to -72 29 
17CP4 Lip 14000 300 -28 to -72 31 

Ratinp and typical operating conditions are same as for type l 7CP4. 17CP4-A 

7½ 141/,xlO'm I Metal-Shell 
0 16000 

12000 300 ~ 2040 to 2760 -28 to 12 29 
17GP4 Lip 14000 300 2380 to 3220 -28to 31 

7½ 149{, x 11 li Cavity Cap H 16000 14000 300 , -55 to +300 -·28 to -72 31 17NP4/ 
16000 300 -65 to +3S0 -28to -12 33 17RP4 

1½ 14~ x 111/s : Cavity Cap H 16000 14000 
I 

300 ! -5S to +300 -28 to -72 31 17HP4-I/ 
16000 300 i -65 to +350 -28 to -72 33 17RP4-C 

1½ 14~x 1l}'s I Cavity Cap A • 18000 
14000 300: - -28to -72 31 

17JP4 16000 300: - -28 to -72 33 

1½ 14¼ x 10¾ ! Cavity Cap H 16000 14000 300 -SS to +300 -28 to -12 31 17LP4/ 
16000 300 -65 to +350 -28 to -72 33 17VP4 

7½ 14¼ x 10)4 Cavity Cap H 16000 14000 300 -55 to +300 -28 to -72 31 17LP4•A/ 
16000 300 -65 to +350 -28to -72 33 l7VP4-B 

7½ 14¼ X !OJ{ Cavity Cap A i ltiOOO 
12000 300 - -28to -72 29 

17QP4 14000 300 - -28to -72 31 

7}'2 14¼• 10¾ Cavity Cap A 18000 12000 300 - -28 to ·72 29 
17Ql'4-A 14000 300 - -28 to -72 31 

1½ 14¾ X 10l}lfi 
Metal-Shell 

G 16000 
14000 300: -55 to +300: -28 to 72 31 

l7TP4 Lip 16000 300 • -6Sto +3So! -28 to 72 33 

Ratings and typii:111 operating condltions :ul'! same as for type 19AP4-B. 19AP4 
Ratings and typical operating conditions are same as for type 19AP4~B. 19AP4-A 

71/s 17¼Dia. Metal-Shell 
F 16000 

12000 ~~i -28 to -72: 29 
l9AP4-B Lip 14000 -28 to -72 31 

Ratings: and typical operating conditions are same as for type l9AP4MB. 19AP4-D 

7!1, 17 X 12¾ Cavity Cap ! F 18000 14000 300 I - -28 to -n 31 
20CP4 16000 300; - -28to -72 33 

1¾ 17 X 12¾ Cavity Cap A 18000 
14000 I 300 i - -28 to -l2 31 20DP4-A/ 
16000 300 . -28 to -72 33 20CP4-A 

1¾ X 12¾ 
: 14000 300: -28 to -12 31 20DP4-C/ 17 Cavity Cap A 18000 16000 300' -28 to -72 33 20CP4-D 

1½ 17 X 12¾ Cavity Cap H 16000 
14000 300 i -55 to +300 -28 to -72 31 20HP4-A/ 
16000 300 I -65 to +350 -28 to -72 33 20MP4 

1¼ 17 x12}{ Cavity Cap H 16000 
14000 300 I -55 to +300 -28 to -72 31 

20Hl'4-D 16000 300 -65 to +350 -28to -72 33 

193',r 15½. 
16000 300 I - -28 to -72 33 21ACP4-A/ 

7H Cavity Cap A 20000 18000 400 - -31 to -96 35 . 21BSP4/ 
i21AM1'4-A 

1Vi 191{, X 151{, Ratings and typical operating conditions are same as for type 21ALP4-B/21ALP4-A. 2lALP4 

329 For basing diagrams, see pages 332 and 333. 



RCA Picture Tube 
(continued from 

21 AP4 [M) 
1 

No FFG None None 21 l9% !Sl{s 

21ATP4-A/ @] 
21ATP4 

FG 1500 1200 E M 

21AVP4/ '01 
21AUP4 U!; 

No FG 2500 2000 E M 16½ 

FG 2500 2000 

! 21AWP4 . ·@] 'Yes FG 2500 2000 M M 67 

' ·····························4"··········~---+----+---+---~--+--+---t--c-,-!--cc--t--::-c--r--::-c-1 L.~! ~!!~-:~•-__ •y_.,-+_F_o_-+-_2_so_o-+_2_00_0-+_E_+1 _M_+_ss_+-2_0_~_, +--2_1_J ~-' -1--'-0_%_~1_6_}:.,_ 

: 21 CBP4•A @: 'Yes FO 2500 2000 E M 85 18½ 21½ 20¾ 

21CEP4 FO 2500 2000 E M 105 

21CXP4 FG 2500 2000 E M 85 

21DAl'4 @] *Yes FG 2500 2000 E M 10S 1s 2ni 

21DFP4 FG 2500 1700 E M · 10S 

21DLP4 @] *Yes FG 2500 2000 

2iEP4 ~ No Same as 21EP4•B, except has no external conductive coating. 

f-2_1_EP_4-_A~!~@J= rl __ N_o-+ ______ s_a_m_•_•_s_2TlE_P4_-_B_,_•x_c_ep_t
7

h_a_s_n_o_n-Ta_Ju_m_in_iTze_d_s_c_ree_n_. ___ ,._
7 

21EP4-B ; @] FG.. 750 : SOO M M 65 

21FP4-A IQ) No Sarne as 21FP4~C, except has non-aluminized screen. 

21FP4-C IQ) FG•• i50 500 E M 65 23:1/s ! 2l1!'3! 20o/$ 

21MP4 (Ml No FFG None None E M 66 22¾ 21 

21 W~~~f--N_o-,----'-,---S_a_m_.e_a_,_2_1.,..WP_4_-A-,-, e_x_ce~p_t
0
h_a_s _no_n_••,..l_um_in_izTe_d_s_cr_eo_n

7
. ,----.---1 

21WP4-A @] •Yes FG 750 500 M M 66 I 22'¾ 20% 

21XP4-A @] "Yes 

21YP4 [Q] No 

21YP4•A @] 

21ZP4-A [Q] No 

21ZP4-B @] *Yes 

24ADP4/ 
24VP4-A/ 
24CP4-A/ @J I 'Ye, 

24TP4 

24AEP4 @] 

24AHP4 IQ) 

I
• 24DP4-A/ @] 

24YP4 

*Yes 

*Yes 

FG 2500 

FG 750 

FG 750 

FG 2500 

FG 2500 

FG I 2500 

FG 2500 

2000 E M 

Same as 21YP4-A, except has non-alur.1inized screen. 

500 E M 

Same as 21ZP4-B, ex.cept has non-alu!ni:riized screen. 

500 M M 65 

2000 M M 85 21½ 

2000 E M 85 

2000 E M 105 

2000 E M 8S 

27MP4 •Yes FFG I None None M M 85 

For notes, see pages 326 and 327. 330 
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Characteristics Chart 
pages 328 and 329) 

Typical 0p11111N( c.afl1Ht lR Grid-Drive Sfflict =l~I ...... 
~ las- lllll n,~ Nari MlaNffl ; 

Volbp hit ,=r "Cf 1-Mo.lVoll1 ltlll1i ScnaSlu - fomi'I F•Ytillal - - Tlllllillll ~ (IJlls') Ne.2 - E-ltad Min. , - Yllli ""' ' f-- Gimas Type I 
i • Black-and-White- Types (Cont1d) 

1½ 19)16 s lS½i Cavity Cap H 20000 
16000 300 -65 to +350 -28 to -72 33 21AlP4-B/ 
18000 400 -75 to +400 -37 to -96 35 21ALP4-A 

1½ IS¼s 13lli, 
Metal-Shell F 18000 

14000 300 - -28 to -72 31 
21AP4 Lip 16000 300 - -28 to -72 33 

7½ 19li, XIS½. Ratinp and typical oper,:ting eonditions are same as for type 21ALP4-B/21ALP4-A, i21ATP4-A/ 
21ATP4 

1½ 19!-i. x 15)1, Cavity Cap H 18000 
16000 300 -65 to +350 -28 to -72 33 21AVP4/ 
18000 400 -75 to +400 -37 to -96 35 21AUP4 

1½ I 
21AVP4-B/ 

19Ma X 15¼, Cavity Cap H 20000 
16000 300 -65 to +sso to -72 33 21AUP4-B/ 
18000 400 -75 to +400 -37 to -96 35 21AVP4-A/ 

21AUP4-A 

1½ 19!-{, X !SJ{. Cavity Cap A 18000 
16000 300 - -28 to -72 33 

21AWP4 18000 400 - -37 to -96 35 

1½ 19¼x 15½, Ratinp and typical operating conditions are same as for type 21ALP4 .. B/21ALP4-A. 2IBTP4 

5½ t9li, .. is½, Cavity Cap H 20000 16000 300 Oto +4so -28 to -72 None 21CBP4-A 

5¼ 19l{a._1Sl1,, ' Cavity Cap K 18000 ' 14000 300 Oto +400 -28 to -72 
None 2ICEP4 ' 16000 400 Oto +400 -36to -94 

S½ 19)ia X 1511,; Cavity Cap H 20000• 1sooot so• 0 to +aso♦ 35 to so+j None 21CXP4 

I 
5?,f, 19lil< 15½. Cavity Cap K 18000 16000 400 0 to +400 -36 to -94 Nooe 21DAP4 

5¼ 19½," 15¾, Cavity Cap H 11000 9000 250 1-so to +2so -2Sto -64i 27 2I0Fl'4 

4½ 19!{, X 15l{o Cavity Cap H 20000 16000 300 [ Oto +400 -28 to -12 None 21DLP4 I 
Cavity Cap F Ratings and typical operating conditions are same as for type 21EP4-B. 21EP4 

Ratings and typical operating cooditions are same as for type 21EP4-B. 2IEP4-A 

7% 19¾ .. 13:V. Cavity Cap ! A 18000 14000 300 - -28 to -72 31 
2IEP4-B I I 16000 300 - -28to -72 33 

Ratings and typical operatina,: conditions a.re aame at for type 21FP4-C, I 2IFP4-A 

71¾, i 19¾x 13¼ Cavity Cap I H 18000 14000 300 -55 to +300 -28 to -12 31 
21FP4-C 16000 300 -65 to +aso -28 to -72 33 

1½ 18½" 13'1-t'. 
Metal-Shell 

G 16000 14000 300 -55 to +300 -28 to -72 31 
21MP4 Lip 16000 300 -65 to +350 -28 to -72 33 

lutino and typical operatini: conditions are same as for type 21WP4-I\. 2IWP4 

7½ 17¾x!S¾ Cavity Cap A 18000 16000 300 - -28 to -72 3a 
21WP4-A 18000 300 - -28 to -72 3S 

1½ 17¾x13¾ Cavity Cap H 18000 16000 300 -65 to +350 -28 to -72 33 
18000 300 -70 to +395 -28 to -72 35 2IXP4-A 

Ratinp and typical operating Conditions are same as for type 21 YP4-A. 21YP4 

7½ 19li, .. 1% Cavity Cap H 18000 
16000 300 -65 to +350 -28 to -72 33 

2IYP4-A 18000 400 -75 to +400 j-37 to -96 35 

Ratinga and typical operating conditions are 1amt: 83 for type 21ZP4-B. 2lZP4-A 

7½ 19!-Qx 14¼ Cavity Cap A 18000 
16000 300 - -28 to -72 33 

21%P4-B 18000 300 - -28 to -72 35 

16000 
24ADP4/ 

Cavity Cap A 22000 300 - -28to -72 33 24VP4-A/ 
7l-i 21li&" 16}1 18000 300 - -28to -72 35 24CP4-A/ 

24lP4 
: 

S½ 21½,x 16:V. Cavityc.p H 20000 18000 400 -50 to +aso -36 to -94 None 24AEP4 

5½, 21½, X 16:V, Cavity Cap K 20000 
14000 300 -so to +aso -28 to -72 

None 24AHP4 16000 400 -so to +aso -36 to -!14 

1½ 2ilu1< 16~ CavityCap H 20000 
16000 300 -&to +350 -28 to -72 33 24DP4-A/ 
18000 400 -75 to +400 -37 to -96 35 24YP4 

1½ 23?,f,s 111/4 Metal-Shell F 18000 
16000 300 - -28 to -72 33 

27MP4 Lip 16000 400 - -37 to -96 33 

331 For basing diagrams, see pages 332 and 333. 



RCA Picture Tube 
(continued from ·~--:;.:.· [11111111 r~~ 1o~~J= Muimam DimtnlilM 

COHlltliYt llldlts 
cutill 

Methlll . Mliholl r .. !It N• I 
I 

, .... [I-
TDI "Sil,_..., .. MIL Mia. °''"" l.att> 011.r -,,,. 

"' µµI DI""• 
i Color Types • 1SGP22,. i @ Yes CL 3000 I !500 E I M 45 261/, 142§:{~• - I 

I 21AXP22 @ Yes FG None None i E M I 70 ZS~ 201t(5t - -
i21AXP22-Ai @1 Yes FG None I None E M 70 25{{& 201!'16t - I -
j 21CYP22 I @ Yes FG 2500 2000 E M 70 251522 201}(6 - I -
For notes, see pages 326 and 327. 

Basing Diagrams for RCA Picture Tubes 

C 

H H 
A 

ULTOR G3 + CL 

D 
ULTOR G4 + CL 

FOCUSING ELECTRODE G3 

G 
ULTOR G3 + <?5 + CL 

FOCUSING ELECTRODE = G4 

B 
ULTOR = G4 + CL 

FOCUSING ELECTRODE = G3 

H H 
E 

ULTOR = G3 + Cl 

H 
ULTOR = G3 +Gs.!.. CL 

FOCUSING ELECTRODE = G4 

C: 
ULTOR = G2 + G4 + CL 

FOCUSING ELECTRODE G3 

ULTOR = G3 + CL 

J 
ULTOR G3 + G5 + CL 

FOCUSING ELECTRODE • G4 



Characteristics Chart 
pages 330 and 331) 

- ·-· ... . - .. 
! T1pic,I Ope111in1 c .. ailiOIIS in Grid•Dlitt S111iu 

Muf1111m 

I 
Neel< Minimum H~h BIS· rm11 n .. , 

Hltlt-Vlll!Jtt ....... Crid•Ht. l Ytlk 
l,n1lh ScreenSin:: 

I 
Ylllale illl 

""""' £1«1t1M Grid- roctii•z far'liwt 
lnchn ln~et TmnH!JI (ut1cr•) {l!ff1r*) Nol [kclrNll trlilltlltftf 

Vollt , ... ,.,, Vtlls ftmHltttter 

.. 

~ PM 
lan-Tr111 
Ma1od 

Min. 
Gausm: ,,e 

• Color Types 

;10 1 11},2 X 8~ ~ I Metal Flange M 20000 For additional data. refer to technical bulletin 
avai:able- on request. 

92!,(2 19
,,; 15,, I Metal-Shell 
'5X ,•.t Lip N 25000 For additional data, refer to technical bulletm 

available on request. 

9~!52 19!(G X 15.~1 Metal Shell 0 25000 For additional data, refer to technical bulletin 
available on request. 

9;,, 19;{ x 15}1 I Cavity Cap p 2$000 
For ndd\tiona1 data, refer to technical bulletin 
available on request. 

Basing Diagrams for RCA Picture Tubes 

H 

1 

None 

None 

None 

None 

I 
H H 

M 

15GP22 

21AXP22 

21AXP22-A 

21CYP22 

ULTOR G3 .i. G5 + Cl ULTOR G3 + G5 Cl ULTOR G5 + G6 + CL 
FOCUSING ELECTRODE = G4 FOCUSING ELECTRODE G4 FOCUSING ELECTRODE G3 

G2G G4G5 
GIG 7 CL 

61~..-........ , 

N 
ULTOR G4 + G5 + CL 

FOCUSING ELECTRODE G3 

333 

G2G G4<?5 
G1c 7 R,CL 

6 

H 
0 

OLTOR = G4 + G5 + CL + R 
FOCUSING ELECTRODE G3 

p 

CAP OVER PIN No. 1: 
ULTOR ~ G4 + G5 

CAP OVER PIN No. 2: 
G6 + CL & HIGH-VOLTAGE 

TERMINAL. Conned High-VoH-
011e Supply lo this Cop and also 
connect 50,000 - ohm resistor 
between thi, Cop and the Cap 
over Pin No. 1 (Ultor Cap). 

FOCUSING ELECTRODE = G3 



Electron Tube Testing 
The electron tube user-service 

man, experimenter, or non-technical 
radio listener-is interested in knowing 
the condition of his tubes, since they 
govern the performance of the device in 
which they are used. In order to deter
mine the condition of a tube, some 
method of test is necessary. Because the 
operating capabilities and design fea
tures of a tube are indicated and de
scribed by its electrical characteristics, 
a tube is tested by measuring its charac
teristics and comparing them with val
ues established as standard for that type. 
Tubes which read abnormally high with 
respect to the standard for the type are 
subject to criticism just the same as 
tubes which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and costly 
testing equipment having laboratory ac
curacy. Because the accuracy of the tube
testing device need be no greater than 
the accuracy of the correlation between 
test results and receiver performance, 
and since certain fundamental charac
teristics are virtually fixed by the manu
facturing technique of leading tube man
ufacturers, it is possible to employ a 
relatively simple test in order to deter
mine the serviceability of a tube. 

In view of these factors, dealers and 
service men will find it economically ex
pedient to obtain adequate accuracy and 
simplicity of operation by employing a 
device which indicates the status of a 
single characteristic. Whether the tube 
is satisfactory or unsatisfactory is judged 
from the test result of this single charac
teristic. Consequently, itis very desirable 
that the characteristic selected for the 
test be one which is truly representative 
of the tube's over-all condition. 

The following information and cir
cuits are given to describe and illustrate 
general theoretical and practical tube
tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what tube 
characteristic is most representative of 
performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the difficult problem of de-

termining satisfactory limits for his par
ticular tester. The obtaining of informa
tion of this nature, if it is to be accurate 
and useful, is a tremendous job. It re
quires the testing of a large number of 
tubes of each type, testing of manytypes, 
and correlation of the data with per
formance in many kinds of equipment. 

Short-Circuit Test 
The fundamental circuit of a short

circuit tester is shown in Fig. 98. Al
though this circuit is suitable for tetrodes 
and types having less than four elec
trodes, tubes of more electrodes may be 
tested by adding more indicator lamps 
to the circuit. Voltages are applied be
tween the various electrodes with lamps 
in series with the electrode leads. The 
value of the voltages applied will depend 

Fig. 98 

on the type of tube being tested. Any 
two shorted electrodes complete a cir
cuit and light one or more lamps. Since 
two electrodes may be just touching to 
give a high-resistance short, it is desir
able that the indicating lamps operate 
on very low current. It is also desirable 
to maintain the filament or heater of the 
tube at its operating temperature during 
the short-circuit test, because short-cir
cuits in a tube may sometimes occur only 
when the electrodes are heated. 

Selection of a Suitable 
Characteristic for Test 

Some characteristics of a tube are 
far more important in determining its 
operating worth than are others. The 
cost of building a device to measure any 
one of the more important characteris
tics may be considerably higher than 
that of a device which measures a less 
representative characteristic. Conse
quently, three methods of test will be 
discussed, ranging from relatively sim
ple and inexpensive equipment to more 
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Electron Tube Testing 

elaborate, more accurate, and more 
costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube's 
condition. (Refer to Diodes, in ELEC
TRONS, ELECTRODES, AND ELEC
TRON TUBES SECTION, for a discus
sion of electron emission.) Since emission 
falls off as the tube wears out, low emis
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because it 
tests the tube under static conditions 
and does not take into account the ac
tual operation of the tube. On the one 
hand, coated filaments, or cathodes, 
often develop active spots from which 
the emission is so great that the rela
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of fl.laments 
are capable of such large emission that 
the tube will often operate satisfactorily 
after the emission has fallen far below 
the original value. 

Fig. 99 shows the fundamental cir
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 

01RE:CT• 
CURRENT A 
METER 

_M•l•I• + 
Fig. 99 

cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con
stant temperature, a low positive volt
age is applied to the plate and the elec
tron emission is read on the meter. Read
ings which are well below the average for 
a particular tube type indicate that the 
total number of available electrons has 
been so reduced that the tube is no 
longer able to function properly. 

A transconductance test takes 
into account a fundamental operating 
principle of the tube. (This fact will be 
seen from the definition of transconduct-

ance in the Section on ELECTRON 
TUBE CHARACTERISTICS). It fol
lows that transconductance tests, when 
properly made, permit better correlation 
between test results and actual perform
ance than does a straight emission test. 

There are two forms of transcon
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 100 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 

- M•l•IT.--~ 
Fig.100 

electrodes of the tube. A plate current 
depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt
age, a new plate-current reading is ob
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 
method of transconductance testing is 
commonly called the "grid-shift" meth
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im
poses limitations not encountered in the 
second form of test made under dynamic 
conditions. 

The dynamic transconductance test 
illustrated in Fig.101 gives a fundamental 
circuit with a tetrode under test. This 
method is superior to the static trans
conductance test in that ac voltage is 
applied to the grid. Thus, the tube is 
tested under conditions which approxi
mate actual operating conditions. The 
alternating component of the plate cur
rent is read by means of an ac ammeter 
of the dynamometer type. The trans
conductance of the tube is equal to the 
ac plate current divided by the input
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current
meter reading in milliamperes multi-
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plied by one thousand is the value of 
transconductance in micromhos. 

,___---::<_ l•l•I•,.,,--~ 
Fig. 101 

The power-output test probably 
gives the best correlation between test 
results and actual operating performance 
of a tube. In the case of voltage ampli
fiers, the power output is indicative of 
the amplification and output voltages 
obtainable from the tube. In the case of 
power-output tubes, the performance of 
the tube is closely checked. Conse
quently, although more complicated to 
set up, the power-output test will give 
closer correlation with actual perform
ance than any other single test. 

Fig. 102 shows the fundamental cir
cuit of a power-output test for class A 

- 1,1,1,1-,.--~ 
Fig. 102 

operation of tubes. The diagram illus
trates the method for a pentode. The ac 
output voltage developed across the 
plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the de plate current is 
concerned by the capacitor (C). The 
power output can be calculated from the 
current reading and known load resist
ance. In this way, it is possible to deter
mine the operating condition of the tube 
quite accurately. 

Fig. 103 shows the fundamental cir
cuit of a power-output test for class B 
operation of tubes. With ac voltage ap-

plied to the grid of the tube, the current 
in the plate circuit is read on a de milli
ammeter. The power output of the tube 
is approximately equal to: 

(lb' X RL}/0.405, 

where Po is the power output in watts, 
lb is the de current in amperes, and RL 
is the load resistance in ohms. 

- l•l•I• • 
Fig. 103 

Essential Tube-Tester Requirements 
1. It is desirable that the tester 

provide for a short-circuit test to be 
made prior to measurement of the tube's 
characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tu be be provided. If the 
tester is ac operated, a line-voltage con
trol permits the supply of proper elec
trode voltages. 

3. It is essential that the rated volt
age applied to the filament or heater be 
maintained accurately. 

4. It is suggested that the character
istics test follow one of the methods de
scribed. The method selected and the 
quality of the parts used in the test will 
depend upon the user's requirements. 

Tube-Tester Limitations 
A tube-testing device can only indi

cate the difference between a given tube's 
characteristics and those which are stand
ard for that particular type. Since the 
operating conditions imposed upon a 
tube of a given type may vary within 
wide limits, it is impossible for a tube
testing device to evaluate tubes in terms 
of performance capabilities for all appli
cations. The tube tester, therefore, can
not be looked upon as a final authority 
in determining whether or not a tube is 
always satisfactory. Actual operating 
test in the equipment in which the tube 
is to be used will give the best possible 
indication of a tube's worth. 
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Resistance-Coup led Amplifiers 

Resistance-coupled, audio-frequency 
voltage amplifiers utilize simple compo-
nents and are capable of providing essen-

Type Chort No. Type ChortNo. tially uniform amplification over a rela-
1S5 1 6SL7-GT 5 tively wide frequency range. 
1U4 2 6SN7-GTB 10 
1U5 1 6SQ7 (GT) 3 

Suitable Tubes 3AU6 6 6SR7 7 
In this section, data are given for 3AV6 15 6T8 (A) 5 

over 50 types of tubes suitable for use 4AU6 6 7AU7 8 
in resistance-coupled circuits. These types 
include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 6AQ6 5 8CG7 10 
pentodes. The accompanying key to tube 6AQ7-GT 5 12AT6 5 
types will assist in locating the appro- 6AT6 5 12AU6 6 priate data chart. 6AU6 6 12AU7 (A) 8 

6AV6 15 12AV6 15 
Circuit Advantages 6BF6 7 12AX7 15 

For most of the types shown, the data 
pertain to operation with cathode bias; 
for all of the pentodes, the data pertain to 4 8 12AY7 18 
operation with series screen-grid resistor. 6C5 (GT) 9 12BF6 7 
The use of a cathode-bias resistor where 

6C6 \~ 
9 12J5-GT 10 

feasible and a series screen-grid resistor 11 
12J7-GT 1 p 9 

where applicable offer several advantages 6CG 10 11 
over fixed-voltage operation. 6CN7 5 12Q7-GT 5 

The advantages are: (1) effects of 
possible tube differences are minimized; 6F5 13 12SC7 12 
(2) operation over a wide range of plate- 6F8-G 10 12SF5 13 
supply voltages without appreciable 6J5 (GT) 10 12SH7 6 
change in gain is feasible; (3) the low 

6J7 (GT)~; 
9 12SJ7 14 

frequency at which the amplifier cuts off 11 12SL7-GT 5 
is easily changed; and (4) tendency to- 6N7 (GT) 4 12SN7-GT 10 
ward motorboating is minimized. 

Number of Stages 
6Q7 (GT) 5 12SQ7 (GT) 3 

These advantages can be enhanced 6R7 7 12SR7 7 
by the addition of suitable decoupling 6S8-GT 3 19T8 5 
filters in the plate supply of each stage 6SC7 12 75 3 
of a multi-stage amplifier. With proper 6SF5 (GT) 13 

5879~; 
16 

filters, three or more amplifier stages can 6SH7 6 17 
be operated from a single power-supply 6SJ7 (GT) 14 7025 15 
unit of conventional design without en-
countering any difficulties due to coupling 

T=Trlode ConMclion through the power unit. When decoupling P=Penlode Connection 
filters are not used, not more than two 
stages should be operated from a single 
power-supply unit. KEY TO CHARTS 
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Symbols Used in Resistance-
Coupled Amplifier Charts 

C =Blocking Capacitor (µf). 
Ck =Cathode Bypass Capacitor (µf). 
Cg2 = Screen-Grid Bypass Capacitor 

(µf). 
Ebb =Plate-Supply Voltage (volts). 

Voltage at plate equals plate
supply voltage minus drop in RP 
and Rk. See Note 1 below. 

Rk =Cathode Resistor (ohms). 
Rg2 =Screen-Grid Resistor (megohms). 
Rg = Grid Resistor (megohms) 

for following stage. 
RP =Plate Resistor (megohms). 
V.G.= Voltage Gain. At 5 volts (rms) 

output unless otherwise specified. 
Eo =Peak Output Voltage (volts). 

This voltage is obtained across 
Rg (for following stage) at any 
frequency within the flat region 
of the output vs. frequency curve, 
and is for the condition where the 
signal level is adequate to swing 
the grid of the resistance-coupled 
amplifier tube to the point where 
its grid starts to draw current. 

Note 1: For other supply voltages differing by as 
much as 50 per cent from those listed, the values 
of resistors, capacitors, and voltage gain are ap
proximately correct. The value of voltage output, 
however, for any of these other supply voltages, 
equals the listed voltage output multiplied by the 
new plate-supply voltage divided by the plate
supply voltage corresponding to the listed voltage 
output. 

General Circuit Considerations 
In the discussions which follow, the 

frequency (f,) is that value at which the 
high-frequency response begins to fall 
off. The frequency (f,) is that value at 
which the low-frequency response drops 

II) 

':; 
0 
> 
1-
:, .. 
I-

is 
" < 
"' .. 

f1 420""' 
F"REQUENCY_., 

below a satisfactory value, as discussed 
below. Decoupling filters are not neces
sary for two stages or less. A variation 

of 10 per cent in values of resistors and 
capacitors has only slight effect on per
formance. One-half-watt resistors are 
usually suitable for Rg2, Rg, RP, and Rk 
resistors. Capacitors C and Cg, should 
have a working voltage equal to or 
greater than Ebb· Capacitor Ck may 
have a low working voltage in the order 
of 10 to 25 volts. Peak Input Voltage is 
equal to the Peak Output Voltage di
vided by the Voltage Gain. 

Triode Amplifier 
Heater-Cathode Type 

Capacitors C and Ck have been 
chosen to give an output voltage equal 
to 0.8 Eo for a frequency (f,) of 100 
cycles. For any other value of f,, multi
ply values of C and Ck by 100/f,. In the 

j 
E.bb 

Diagram No. 1 

case of capacitor Ck, the values shown 
in the charts are for an amplifier with de 
heater excitation; when ac is used, de
pending on the character of the asso
ciated circuit, the gain, and the value 
of f ,, it may be necessary to increase the 
value of Ck to minimize hum disturb
ances. It may be desirable to operate the 
heater at a positive voltage of from 15 
to 40 volts with respect to the cathode. 
The voltage output at f, of "n" like 
stages equals (0.8)n X E 0 where E 0 is 
the peak output voltage of final stage. 
For an amplifier of typical construction, 
the value of f2 is well above the audio
frequency range for any value of RJJ-

Pentode Amplifier 
Filament-Type 

Capacitors C and Cg, have been 
chosen to give an output voltage equal 
to 0.8 X Eo for a frequency (f,) of 100 
cycles. For any other value off,, multi
ply values of C and Cg2 by 100/f,. The 
voltage output at f, for "n" like stages 
equals (0.8) 0 X E 0 where Eo is peak out-

338 



Resistance-Coupled Amplifiers 

put voltage of final stage. For an ampli
fier of typical construction, and for Rp 
values of 0.1, 0.25, and 0.5 megohm, ap
proximate values of f, are 20000, 10000, 
and 5000 cps, respectively. Note: The 

.,. __ ! r-r

SEE }: 
NOTE;, 
TEXT •,= 

l 

Diagram No. 2 

values of input-coupling capacitor in 
microfarads and of grid resistor in meg
ohms should be such that their product 
lies between 0.02 and 0.1. Values com
monly used are 0.005 µf and 10 megohms. 

Pentode Amplifier 
Heater-Cathode Type 

Capacitors C, Ck, and Cg2 have 
been chosen to give an output voltage 
equal to 0.7 X Eo for a frequency (f,) of 
100 cycles. For any other value of f,, 
multiply values of C, Ck, and Cg, by 
100/f,. In the case of capacitor Ck, the 
values shown in the charts are for an 
amplifier with de heater excitation; when 

Ebb 

Diagram No. 3 

ac is used, depending on the character 
of the associated circuits, the voltage 
gain, and the value off,, it may be neces
sary to increase the value of Ck to mini
mize hum disturbances. It may be de-

sirable to operate the heater at a positive 
voltage of from 15 to 40 volts with re
spect to the cathode. The voltage out
put at f, for "n" like stages equals (0.7)" 
X Ea where E 0 is peak output voltage 
of final stage. For an amplifier of typical 
construction, and for Rp values of 0.1, 
0.25, and 0.5 megohm, approximate val
ues off, are 20000, 10000, and 5000 cps, 
respectively. 

Phase Inverters 
Information given for triode ampli

fiers, in general, applies to this case. 
Capacitors C have been chosen to give 
an output voltage equal to 0.9 X E 0 for 
a frequency (f,) of 100 cycles. For any 
other value off,, multiply values of C by 
100/fi. The signal input is applied to 

Diagram No. 4 

grid of triode unit A. Grid of triode unit 
B obtains its signal from a tap (P) on 
the grid resistor (Ri>:) in the output cir
cuit of unit A. The tap is chosen so as to 
make the voltage output of unit B equal 
to that of unit A. Its location is deter
mined by the voltage gain values given 
in the charts. For example, if V.G. is 20 
(from the charts), P is chosen so as to 
supply 1/20 of the voltage across Rg to 
the grid of unit B. For phase-inverter 
service, the cathode resistor may be left 
unbypassed unless a bypass capacitor is 
necessary to minimize hum; omission of 
the bypass capacitor assists in balancing 
the output stages. The value of Rk is 
specified on the basis that both units are 
operating simultaneously at the same 
values of plate load and plate voltage. 
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1S5 
1U5 

See Circuit 
Diagram 2 

1U4 

See Circuit 
Diagram 2 

RCA Receiving Tube Manual 

(See page .!138 for explanati-On of coiu,nn headinge) 

j Ebb I Rp I Ra I R12 ! Ric ! C-a2 ! Ck l C I Eo I V.G. ! 
0.22 0.26 - 0.042 - 0.013 14 17 

0.22 0.47 0.36 - 0.035 - 0.006 17 24 
1.0 0.4 - 0.034 - 0.004 18 28 

0.47 0.82 - 0.025 - 0.0055 14 25 
45 0.47 1.0 1.0 - 0.023 - 0.003 17 33 

2.2 l.l - 0.022 - 0.002 18 38 

1.0 1.9 - 0.019 - 0.003 14 31 
1.0 2.2 2.0 - 0.019 - 0.002 17 38 

3.3 2.2 - 0.018 - 0.0015 18 43 

0.22 0.5 - 0.05 - 0.011 31 2S 
0.22 0.47 O.S9 - 0.05 - 0.006 37 34 

1.0 0.67 - 0.042 - 0.003 40 41 
0.47 1.2 - 0.03S - 0.005 31 37 

90 0.47 1.0 1.4 - 0.034 - 0.003 36 47 
2.2 1.6 - 0.031 - 0.002 40 57 

1.0 2.5 - 0.026 - 0.003 31 45 
l.0 2.2 2,9 - 0.025 - 0.002 36 58 

3.3 3.1 - 0.024 - 0.0012 38 66 

0.22 0.66 - 0.052 - 0.011 45 31 
0.22 0.47 0.71 - 0.051 - 0.006 56 41 

1.0 0.86 - 0.039 - 0.003 60 54 

0.47 J.45 - 0.042 - 0.005 46 44 
135 0.47 1.0 1.8 - 0.034 - 0.003 54 62 

2.2 1.9 - 0.033 - 0.002 60 71 

1.0 3.1 - 0.03 - 0.003 45 56 
1.0 2.2 3.7 - 0.029 - 0.0015 53 76 

3.3 4.3 - 0.026 - 0.0014 56 88 

0.22 0.06 - 0.046 - 0.011 11 23 
0.22 0.47 0.07 - 0.045 - 0.006 IS 33 

l.0 0.011 - 0.04 - 0.003 17 39 

0.47 0.34 - 0.025 - 0.005 13 34 
45 0.47 1.0 0.44 - 0.022 - 0.003 16 46 

2.2 o.s - 0.022 - 0.002 18 55 

1.0 l.O - 0.016 - 0.003 14 43 
1.0 2.2 l.O - 0.016 - 0.002 17 S1 

3.3 1.1 - 0.015 - 0.001 17 60 

0.22 0.3 - 0.046 - 0.01 27 37 
0.22 0.47 0.36 - 0.04 - 0.006 36 54 

1.0 0.4 - 0.038 - 0.003 39 63 

0.47 0.9 - 0.027 - 0.0045 29 61 
90 0.47 1.0 1.0 - 0.023 - 0.003 35 82 

2.2 LI - 0.022 - 0.002 38 96 

1.0 1.9 - 0.02 - 0.0025 30 17 
1.0 2.2 2.0 - 0.02 - 0.002 35 98 

3.3 2.2 - 0.018 - 0.001 37 114 

0.22 0.4 - 0.052 - 0.011 44 46 
0.22 0.47 0.49 - 0.037 - 0.005 :1 71 

1.0 0.52 - 0.034 - 0.003 83 

0.47 1.1 - 0.029 - 0.0045 45 77 
135 0.47 1.0 1.3 - 0.023 - 0.003 53 106 

2.2 1.4 - 0.022 - 0.002 59 123 

1.0 2.3 - 0.021 - 0.0025 45 

I 

104 
1.0 2.2 2.5 - 0.019 - 0.0015 53 136 

3.3 2.9 - 0.016 - 0.001 S5 163 

* At 4 volts (rms) output. 
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Resistance-Coupled Amplifiers 
(See page 938 for explanation of column headings) 

Ebb I Rp I R1 I R112 I Rk I C112 I Ck I C I Eo I V.G. I 
,I ' 0.1 • 6300 - 2.2 0.02 s 23• 

0.1 0.25 . 6600 - 1.7 0.01 5 29■ 
0.5 - 6700 - 1.7 0.006 6 31* 

0.25 - 10000 - 1.24 0.01 5 34■ 
90 0.25 0.5 - 11000 - 1.07 0.006 7 40* 

1.0 - 11500 - 0.9 0.003 10 40 

0.5 - 16200 - 0.75 0.005 7 39 
0.5 1.0 - 16600 - 0.7 0.003 10 44 

2.0 - 17400 - 0.65 0.0015 13 48 

0.1 - 2600 - 3.3 0.025 16 29 
0.1 0.25 - 2900 - 2.9 0.015 22 36 

0.5 - 3000 - 2.7 0.007 23 37 

0.25 - 4300 - 2.1 0.015 21 43 
180 0.25 0.5 - 4800 - 1.8 0.007 28 50 

1.0 - 5300 - 1.5 0.004 33 53 

0.5 - 7000 - 1.3 0.007 25 52 
0.5 1.0 - 8000 - 1.1 0.004 33 57 

2.0 - 8800 - 0.9 0.002 38 58 

0.1 - 1900 - 4.0 0.03 31 31 
0,1 0.25 - 2200 - 3.5 0.015 41 39 

0.5 - 2300 - 3.0 0.007 45 42 

0.25 - 3300 - 2.7 0.015 42 48 
300 0.25 0.5 - 3900 - 2.0 0.007 51 53 

1.0 - 4200 - 1.8 0.004 60 56 

0.5 - 5300 - 1.6 0.007 47 58 
0.5 1.0 - 6100 - 1.3 0.004 62 60 

2.0 - 7000 - 1.2 0.002 67 63 

0.1 - 1900* - - 0.025 13 16 
0.1 0.25 - 2250* - - 0.01 19 19 

0.5 - 2500• - - 0.006 20 20 

0.25 - 4050• - - 0.01 16 20 
90 0.25 0.5 - 4950* - - 0.006 20 22 

1.0 - 5400* - - 0.003 24 23 

0.5 - 7000* - - 0.006 18 22 
0.5 1.0 - 8500• - - 0.003 23 23 

2:0 - 9650* - - 0.0015 26 23 

0.1 - 1300* - - 0.03 35 19 
0.1 0.25 - 1700* - - 0.015 46 21 

0.5 - 1950* - - 0.007 so 22 

0.25 - 2950* - - 0.015 40 23 
180 0.25 o.s - 3800* - - 0.007 so 24 

1.0 - 4300* - - 0.0035 57 24 

0.5 - S250* - - 0.007 44 24 
o.s 1.0 - 6600* - - 0.003S S4 25 

2.0 - 76S0* - - 0.002 61 2S 

0.1 - 11s0• - - 0.03 60 20 
0.1 0.25 - 1s00• - - 0.015 83 22 

o.s - 1750* - - 0.007 86 23 

0.2S - 2650* - - 0.015 75 23 
300 0.25 0.5 - 3400* - - 0.005S 87 24 

1.0 - 4000* - - 0.003 100 24 

o.s - 48S0* - - o.ooss 76 23 
0.5 1.0 - 6100* - - 0.003 94 24 

2.0 - 7150* - - 0.0015 104 24 

e- At 2 volts (rms) output. ■ At 3 volts (rms) output. * At 4 volts (rms) output. 
#The cathodes of the two units have a common terminal. 
*Values shown are for phase-inverter service. 
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6S8-GT 
6SQ7 

6SQ7-GT 
12SQ7 

12SQ7-GT 
75 

See Circuit 
Diagram 1 

6N7# 
6N7-GT# 

See Circuit 
Diagram 4 



6AQ6 
6AQ7-GT 

6AT6 
6CN7 
6Q7 

6Q7-GT 
6SL7-GT• 

618 
618-A 
12AT6 

12Q7-GT 
12SL7-GT• 

19T8 

See Circuit 
Diagram 1 

3AU6 
4AU6 
6AU6 
6SH7 

12AU6 
12SH7 

See Circuit 
Diagram 3 

RCA Receiving T11be Manual 
(See page /1/18 for explanation of column headings) 

I Ebb j Rp j Rg I R112 j Rk I Cc2 j C11: j C I Eo I V.G. j 

I 0.1 - I 4200 - 2.S ! 0.025 
I 

5.4 22• 
0.1 0.22 - ' 4600 - 2.2 0.014 7.S 27• 

0.47 - 4800 - 2.0 0.0065 !1.1 3~ 

0.22 - 1000 - 1.5 0.013 7.3 30• 
90 0.22 0.47 - 7800 - 1.3 0.007 10 34• 

1.0 - 8100 - 1.1 0.0035 12 31* 

0.47 - 12000 - 0.83 0.006 10 36• 
0.47 1.0 - 14000 - 0.7 0.0035 14 39Jlr 

2.2 - 15000 - 0.6 0.002 16 41llr 

0.1 - 11900 - 3.6 0.027 19 30* 
0.1 0.22 - 2200 - 3.1 0.014 25 35 

0.47 - 2500 - 2.8 0.0065 32 37 

0.22 - 3400 - 2.2 0.014 24 38 
180 0.22 0.47 - 4100 - 1.7 0.0065 34 42 

1.0 4600 - 1.5 0.0035 38 44 

0.47 - 6600 - 1.1 0.0065 2!1 44 
0.47 1.0 - 8100 - O.!I 0.0035 38 46 

2.2 - !UOO - 0.8 0.002 43 47 

0.1 - 1500 - 4.4 : 0.027 40 34 

I 0.1 0.22 - 1800 - 3.6 '0.014 54 38 
0.47 - 2100 - 3.0 0.0065 63 41 

0.22 - 2600 - 2.S 0.013 51 42 
300 0.22 0.47 - 3200 - 1.9 0.0065 65 46 

0.1 - 3700 - 1.6 • 0.0035 71 48 

0.47 - 5200 - 1.2 0.006 61 48 
0.47 1.0 - 6300 - 1.0 0.0035 74 so 

2.2 - 7200 - O.!I 0.002 85 51 

0.1 0.07 1800 0.11 !1.0 0.021 25 52 
0.1 0.22 0.0!1 2100 0.1 8.2 0.012 32 72 

0.47 0.096 2100 0.1 8.0 0.0065 37 88 

0.22 0.25 3100 0.08 6.2 0.009 25 72 
90 0.22 0.47 0.26 3200 0.078 5.8 0.0055 32 !19 

1.0 0.35 3700 0.085 S.l 0.003 34 125 

0.47 0.75 6300 0.042 3.4 0.0035 27 102 
0.47 1.0 0.7S 6500 0.042 3.3 0.0027 32 126 

2.2 0.8 6700 0.04 3.2 0.0018 36 152 

0.1 0.11 800 0.15 14.1 0.021 57 74 
0.1 0.22 G.15 900 0.126 14.0 0.012 82 116 

0.47 0,19 1000 0.1 12.S 0.006 81 141 

0.22 0.38 1500 0.09 9.6 0.009 5!1 130 
180 0.22 0.47 0.43 1700 o.os 8.7 0.005 67 171 

1.0 0.6 1900 0.066 8.1 0.003 71 200 

0.47 0.9 3100 0.06 5.7 0.0045 S4 172 
0.41 1.0 1.0 3400 0.05 5.4 0.0028 65 232 

2.2 1.1 3600 0.04 3.6 0.0019 74 272 

0,1 0.2 500 0.13 18.0 0.019 76 109 
0.1 0.22 0.24 600 0.11 16.4 0.011 103 145 

0.47 0.26 700 0.11 1S.3 0.006 129 16& 

0.22 0.42 1000 0.1 12.4 0.009 92 164 
300 0.22 0.47 o.s 1000 0.098 12.0 0.007 108 230 

1.0 0.55 1100 0.09 11.0 0.003 122 262 

0.47 1.0 1800 0.075 8.0 0.0045 94 248 
0.47 1.0 1.1 1900 0.065 7.6 0.0028 105 318 

:u l.l! 2100 0.06 7,3 0.0018 122 371 

._ At 2 volts (rms) output. • At 3 volts (rms) output. * At 4 volts (rms) output. 
• One triode unit. 
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Resistance-Coupled Amplifiers 

(See page 398 for explanation of column headings) 

I Ebb I Rp C Eo j V.G. l 
0.047 - 2200 - 2.5 0.063 14 9 

0.047 0.1 - 2800 - 2.0 0.033 18 10 
0.22 - 3200 - 1.7 0.015 20 10 

0.1 - 4100 - 1.4 0.032 13 10 
90 0.1 0.22 - 5400 - 1.0 0.013 20 It 

0.47 - 6400 - 0.9 0.007 24 11 

0.22 - 8500 - 0.67 0.015 18 11 
0.22 0.47 - 12000 - 0.5 0.0065 23 11 

1.0 - 14000 - 0.43 0.0035 27 11 

0.047 - 2000 - 2.9 0.062 32 10 
0.047 0.1 - 2500 - 2.2 0.033 42 10 

0.22 - 3000 - 1.9 0.016 47 It 

0.1 - 3800 - 1.5 0.033 36 11 
180 0.1 0.22 - 5100 - 1.1 0,015 47 11 

0.47 - 6200 - 0.9 0.007 55 12 

0.22 - 8000 - 0.73 0.015 41 12 
0.22 0.47 - 11000 - 0.5 0.007 54 12 

1.0 - 13000 - 0.4 0.003S 69 12 

0.047 - 1800 - 3.0 0.063 58 10 
0.047 0.1 - 2400 - 2.4 0.033 74 11 

0.22 - 2900 - 2.0 0.016 85 It 

O.t - 3600 - 1.6 0.033 65 12 
300 0.1 0.22 - 5000 - 1.2 0.015 85 12 

0.47 - 6200 - 0.95 0.007 96 12 

0.22 - 7800 - 0.73 0.015 74 12 
0.22 0.47 - llOOO - o.s 0.007 95 12 

1.0 - 13000 - 0.43 0.0035 106 12 

0.047 - 1600 - 3.2 0.061 9 10• 
0.047 0.1 - 1800 - 2.5 0.033 11 11* 

0.22 - 2000 - 2.0 0.015 14 11 

0.1 - 3000 - 1.6 0.032 10 11* 
90 0.1 0.22 - 3800 - 1.1 0.015 15 It 

0.47 - 4500 - 1.0 0.007 18 11 

0.22 - 6800 - 0.7 0.015 14 11 
0.22 0.47 - 9500 - 0.5 0.0065 20 11 

1.0 - 11500 - 0.43 0.0035 24 11 

0.047 - 920 - 3.9 0.062 20 11 
0.047 0.1 - 1200 - 2.9 0.037 26 12 

0.22 - 1400 - 2.5 0.016 29 12 

0.1 - 2000 - 1.9 0.032 24 12 
180 Cl.I 0.22 - 2800 - 1.4 0.016 33 12 

0.47 - 3600 - I.I 0.007 40 12 

0.22 - 5300 - 0.8 0.015 31 12 
0.22 0.47 - 8300 - 0.56 0.007 44 12 

1.0 - 10000 - 0.48 0.0035 54 12 

0.047 - 870 - 4.1 0.065 38 12 
0.047 0.1 - 1200 - 3.0 0.034 52 12 

0.22 - 1500 - 2.4 0.016 68 12 

0.1 - 1900 - 1.9 0.032 44 12 
300 0.1 0.22 - 3000 - 1.3 0.016 68 12 

0.47 - 4000 - 1.1 0.007 80 12 

0.22 - 5300 - 0.9 0.015 57 12 
0.22 0.47 - 8800 - 0.52 0.007 82 12 

1.0 - 11000 - 0.46 0.0035 92 12 

• At 3 volts (rms) output. * At 4 volts (rms) output. • One triode unit. 
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0 
6BF6 
6R7 
6SR7 
12BF6 
12SR7 

See Circuit 
Diagram 1 

6C4 
7AU7• 
12AU7• 

12AU7-A• 

See Circuit 
Diagram 1 



6C5 
6C5-GT 

As Triode: 
6C6 
6J7 

6J7-GT 
12J7-GT 

See Circuit 
Diagram l 

6CG7• 
6F8-G• 

6J5 
6J5-GT 

6SN7-GTB• 
8CG7 

12J5-GT 
12SN7-GT• 

See Circuit 
Diagram 1 

RCA Receiving T11be J\Jamtal 

(See page tJ!J8 for explanation of column headings) 

Ebb Rp I Rg I R&2 [ Rk !c,2 I Ck [ c I Eo I v.a. I 
0.05 - 2800 - 2.0 0.05 14 9 

0.05 0.1 - 3400 - 1.62 0.025 17 9 
0.25 - 3800 - 1.3 0.01 20 10 

0.1 -· 4800 - 1.12 0.025 16 10 
90 0.1 0.25 - 6400 - 0.84 0.01 22 ll 

0.5 - 7500 - o.66 0.005 23 12 

0.25 - 11400 - 0.52 0.01 18 12 
0.25 0.5 - 14500 - 0.4 0.006 23 l2 

1.0 - 17300 - 0.33 0.004 26 13 

0.05 - 2200 - 2.2 0.055 34 10 
0.05 0.1 - 2700 - 2.1 0.03 45 11 

0.25 - 3100 - 1.85 0.015 54 11 

0.1 - 3900 - 1.7 0.035 41 12 
180 0.1 0.25 - 5300 - 1.2S 0.015 54 12 

0.5 - 6200 - 1.2 0.008 55 13 

0.25 - 9500 - 0.74 0.015 44 13 
0.25 0.5 - 12300 - 0.55 0.008 52 13 

1.0 - 14700 - 0.47 0.004 59 13 

0.05 - 2100 - 3.16 0.075 57 11 
o.os 0.1 - 2600 - 2.3 0.04 70 11 

0.25 - 3100 - 2.2 0.015 83 12 

0.1 - 3800 - 1.7 0,035 65 12 
300 0.1 0.25 - 5300 - 1.3 0.015 84 13 

o.s - 6000 - 1.11 0.008 88 13 

0.25 - 9600 - 0.9 0.015 73 13 
0.25 0.5 - 12300 - 0.59 0.008 85 14 

1.0 - 14000 - 0.37 0.003 91 14 

0.047 1870 - 3.1 0.063 14 13 
0.047 0.1 2230 - 2.5 o.o:n 18 14 

0.22 2500 - 2.1 0.016 20 14 

0.1 3370 - J.8 0.034 15 14 
90 0.1 0.22 - 4100 - 1.3 0.015 20 14 

0.47 - 4800 - 1.1 0,006 23 1S 

0.22 - 7000 - 0.80 0.013 16 14 
0.22 0.47 - 9100 - 0.65 0.007 22 14 

1.00 10500 - 0.60 0.004 25 15 

0.047 - 1500 - 3.6 0.066 33 14 
0.047 0.1 - 1860 - 2.9 o.oss 41 14 

0.22 - 2160 2.2 0.015 47 15 

0.1 - 2750 - 1.8 0.028 35 15 
180 0.1 0.22 - 3550 - 1.4 0.015 45 15 

0.47 - 4140 - 1.3 0.007 51 16 

: 0.22 - 5150 - 1.0 0.016 36 16 
0.22 0.47 - 7000 0.71 0.007 45 16 

1.00 7800 - 0.61 0.004 51 16 

0.047 1300 - 3.6 0.061 59 14 
0,047 0.1 - 1580 - 3.0 0.032 73 15 

0.22 - 1800 - 2.5 o.ois 83 16 

0.1 - 2500 - 1.9 0.031 68 16 
300 0.1 0.22 - 3130 - 1.4 0.014 82 16 

0.47 3900 - 1.2 0.0065 96 16 

0.22 - 4800 - 0.95 0.015 68 16 
0.22 0.47 - 6500 - 0,69 0.0065 85 16 

1.00 - 7800 - 0.58 0.0035 96 16 

• One triode unit. 
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======- Resistam:e-CoNpled Amplijiiers ======-
(Su· pr111e 338 for explanatiun of coliunn headings) 

I Ebb I Rp I Rg C Eo IV.G. ! 

I 0.1 

0.1 0.37 1200 0.05 5.2 0.02 17 41 
0.25 0.44 1100 0.05 5.3 0.01 22 55 
0.5 0.44 1300 0.05 4.8 0.006 33 66 

0.25 l.l 2400 0.03 3.7 0.008 23 70 
90 0.25 0.5 1.18 2600 0.03 3.2 0.005 32 85 

1.0 1.4 3600 0.025 2.5 0.003 33 92 

0.5 2.18 4700 0.02 2.3 0.005 28 93 
0.5 1.0 2.6 5500 0.05 2.0 0.0025 29 120 

2.0 2.7 5500 0.02 2.0 0.0015 27 140 

0.1 0.44 1000 0.05 6.5 0.02 42 51 
0.1 0.25 0.5 750 0.05 6.7 0.01 52 69 

0.5 o.s 800 0.05 6.7 0.006 59 83 

0.25 1.1 1200 0.04 5.2 0.008 41 93 
180 0.25 0.5 1.18 1600 0.04 4.3 0.005 60 118 

1.0 1.4 2000 0.04 3.8 0.0035 60 140 

0.5 2.45 2600 0.03 3.2 0.005 4S 135 
0.5 1.0 2.9 3100 0.025 • 2.5 0.0025 56 165 

2.0 2.7 
' 

3500 0.02 2.8 0.0015 60 165 

0.1 0.44 500 0.07 8.5 0.02 55 61 
0.1 0.25 0.5 450 0.07 8.3 0.01 81 82 

0.5 0.53 600 0.06 8.0 0.006 96 94 

0.25 I 0.25 1.18 1100 0.04 5.5 0.008 81 l04 
300 0.5 1.18 1200 0.04 5.4 0.005 104 140 

1.0 1.45 1300 0.05 5.8 0.005 110 185 

1 0.5 2.45 1700 0.04 4.2 0.005 15 161 
0.5 1.0 2.9 2200 0.04 4.1 0.003 97 

i 

200 
2.0 2.95 2300 0.04 4.0 0.0025 JOO 230 

0.1 - 1850* - - 0.028 4.1 13• 
0.1 0.25 - 1960"' - - 0.012 5.9 23• 

0.5 - 2050* - - 0.0065 6.9 25* 

0.25 - 3400♦ - - O.Oll 6.2 26* 
90 0.25 o.s - 3750* - - 0.006 8.6 30 

1.0 - 3900" - - 0.003 10 33 

0.5 - 5500"' - - 0.005 7.4 31 
0.5 1.0 - 6300* - - 0.003 10 33 

2.0 - 7450* - - 0.0015 12 36 

0.1 - 960" - - 0.031 17 2S 
0.1 0.25 - 1070"' - - 0.012 24 29 

o.s - 1220"' - - 0.0065 27 33 

0.25 - 1850* - - 0.011 21 35 
180 0.25 0.5 - 2150" - - 0.006 28 39 

1.0 - 2400" - - 0.003 32 41 

0.5 - 3050'!' - - 0.006 24 40 
0.5 1.0 - 3420* - - 0.003 32 43 

2.0 - 3890* - - 0.002 36 45 

0.1 - 750* - -. 0.033 35 29 
0.1 0.25 - 930* - - 0.014 so 34 

0.25 - 1040* - - 0.001 54 36 

0.25 - 1400'i' - - 0.012 45 39 
300 0.25 o.s - 1680'4' - - 0.006 55 42 

1.0 - 1840* - - 0.003 64 45 

0.5 - 2330* - - 10.006 
so 45 

o.s 1.0 - 2980" - - 0.003 62 48 
2.0 - 3280* - - 0.002 12 49 

•- At 2 volts (rms) output. ■ At 3 volts (rms) output. * At 4 volts (rms) output. 
# The cathodes of the two units have a common terminal. 
* Values are for phase-inverter service. 
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® 
6C6 
6J7 

6J7-GT 
12J7-GT 

See Circuit 
Diagram 3 

6SC7# 
12SC7'" 

See Circuit 
Diagram 4 



6F5 
6SF5 

6SF5-GT 
12SF5 

See Circuit 
Diagram 1 

6SJ7 
6SJ7-GT 

12SJ7 

See Circuit 
Diagram 3 

RCA Receiving T1fhe Manl(al 

/See page 338 for explanalion of column headings) 

Rp I Rg IR12 I Rk l<:a-2! Ck IC Eo I V.G.j 

0.1 - 4400 - 2.5 0.02 4 28• 
0.1 0.25 - 4800 - 2.1 0.01 s 34■ 

0.5 - 5000 - 1.8 0.005 6 35* 

0.25 - 8000 1.33 0.01 6 39■ 
90 0.25 0.5 - 8800 - 1.18 0.005 7 43* 

1.0 - 9000 - 0.9 0.003 10 44 

0.5 - 12200 - 0.76 0.005 8 43 
0.5 1.0 - 13500 - 0.67 0.003 10 46 

2.0 - 14700 - 0.58 0.0015 12 48 

0.1 - 1800 - 4.4 0.025 16 37 
0.1 0.25 - 2000 - 3.3 0.015 23 44 

o.s - 2200 - 2.9 0.006 25 46 

0.2S - 3500 - 2.3 0.01 21 48 
180 0.25 o.s - 4100 - 1.8 0.006 26 53 

1.0 - 4500 - 1.7 0.004 32 57 

0.5 - 6100 - 1.3 0.006 24 53 o.s 1.0 - 6900 - 0.9 0.003 33 63 
2.0 - 7700 - 0.83 0.0015 37 66 

0.1 - 1300 - 5.0 0.025 33 42 
0.1 0.25 - 1600 - 3.7 0.01 43 49 

0.5 - 1700 - 3.2 0.006 48 52 

0.25 - 2600 - 2.5 0.01 41 56 
300 0.25 o.s - 3200 - 2.1 0.007 54 63 

1.0 - 3500 2.0 0.004 63 67 

o.s - 4500 - 1.5 0.006 so 65 o.s 1.0 - 5400 - 1.2 0.004 62 70 
2.0 - 6100 - 0.93 0.002 70 70 

0.1 0.29 820 0.09 8.8 0.02 18 41 
0.1 0.2S 0.29 880 0.085 7.4 0.016 23 68 

0.5 0.31 1000 0.07S 6.6 0.007 28 70 

0.25 0.69 1680 0.06 s.o 0.012 16 75 
90 0.25 0.5 0.92 1700 0.045 4.5 0.005 18 93 

1.0 0.82 1800 0.04 4.0 0.003 22 104 

0.5 1.5 3600 0.-045 2.4 0.003 18 91 
0.5 1.0 1.7 3800 0.03 2.4 0.002 22 119 

2.0 1.9 4050 0.028 2.35 0.0015 24 139 

0.1 0.29 760 0.10 9.1 0.019 49 55 
0.1 0.2S 0.31 800 0.09 8.0 0.015 CiO 82 

o.s 0.37 860 0.09 7.8 0.007 62 91 

0.25 0.83 1050 0.06 6.8 0.001 38 109 
180 0.25 0.5 0.94 1060 0.06 6.6 0.004 47 131 

1.0 0.94 1100 0.01 6.1 0.003 54 161 

0.5 1.85 2000 0.05 4.0 0.003 37 151 
o.s 1.0 2.2 2180 0.04 3.8 0.002 44 192 

2.0 2.4 2410 0.035 3.6 0.0015 54 208 

0.1 0.35 500 0.10 11.6 0.019 72 67 
0.1 0.25 0.37 530 0.09 10.9 0.016 96 98 

0.5 0.47 590 0.09 9.9 0.007 101 104 

0.25 0.89 850 0.07 8.5 0.011 79 139 
300 0.25 o.s 1.10 860 0.06 7.4 0.004 88 167 

1.0 1.18 910 0.06 6.9 0.003 98 185 

0.5 2.0 1300 0.06 6.0 0.004 64 200 
0.5 1.0 2.2 1410 o.os 5.8 0.002 79 238 

2.0 2.5 1530 0.04 5.2 0.0015 89 263 

-At 2 volts (rms) output. ■ At 3 volts (rms) output. * At 4 volts (rms) output. 
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Resistance-Coupled Amplifiers 
(See page 338 for explanalicni of column headings) 

Ebb I Jtp i Ra I R,2 I Rk I Ca2 I c1c I c f Eo I v.o. I 
0.1 - 4400 - 2~7 0.023 s 29• 

0.1 0.22 - 4700 - 2.4 0.013 6 35• 
0.47 - 4800 - 2.3 0.007 8 41• 

0.22 - 7000 - 1.6 0.001 6 39• 
90 0.22 0.47 - 7400 - 1.4 0.006 9 45■ 

1.0 - 7600 - 1.3 0,003 11 48* 

0.47 - 12000 - 0.9 0.006 9 48• 
0.47 1.0 - 13000 - 0.8 0.003 11 52* 

2.2 - 14000 - 0.7 0.002 13 ss• 
0,1 - 1800 - 4.0 0.025 18 40 

0,1 0.22 - 2000 - 3.5 0.013 25 47 
0.47 - 2200 - 3.1 0.006 32 52 

0.22 - 3000 - 2.4 0.012 24 53 
180 0.22 0.47 - 3500 - 2.1 0.006 34 59 

1.0 - 3900 - 1.8 0.003 39 63 

0.47 - 5800 - 1.3 0.006 30 62 
0,47 1.0 - 6700 - 1.1 0.003 39 66 

2.2 - 7400 - 1.0 0.002 45 68 

0.1 - 1300 - 4,6 0.027 43 45 
0.1 0.22 - 1500 - 4.0 0,013 57 52 

0.47 - 1700 - 3,6 0,006 66 57 

0.22 - 2200 - 3.0 0.013 54 59 
300 0.22 0,47 - 2800 - 2.3 0.006 69 65 

1.0 - 3100 - 2.1 0.003 79 68 

0,47 - 4300 - l.6 0.006 62 69 
0.47 1.0 - 5200 - 1.3 0.003 11 73 

2,2 - 5900 - 1.1 0.002 92 75 

0.047 - 1100 - 2.9 0.060 9 10• 
0.047 O.t - 2100 - 2.4 0.033 12 11• 

0.22 - 2200 - 2.3 0.016 14 21• 
0.1 - 3200 - I.I 0.027 10 12• 

90 0.1 0.22 - 3900 - 1.3 0.015 13 13* 
0.47 - 4300 - 1.0 0.007 16 13 

0.22 - 6200 - 0.87 0.015 12 u• 
0.22 0.47 - 8100 - 0.53 0.006 16 13 

1.00 - !IOOO - 0.49 0.003 19 14 

0.047 - 1200 - 3.5 0.063 21 u 
0.047 0.1 - 1600 - 2.6 0.033 29 13 

0.22 - 1800 - 2.4 0.016 35 13 

0.1 - 2200 - 1.9 0.031 26 13 
180 0.1 0.22 - 2900 - 1.35 0.015 33 14 

0.47 - 3400 - 1.1 0.007 40 14 

0.22 - 4500 - 0.92 0.015 28 14 
0.22 0.47 - 6400 - 0.61 0.006 39 14 

1.00 8200 - 0.52 0.003 47 14 

0.047 - noo - 3.9 0.063 42 13 
0.047 0.1 - 1500 2.8 O.OJJ 65 13 

0.22 - 1700 - 2.5 0.016 71 14 

0.1 - 2000 - 2.t 0.032 45 15 
300 0.1 0.22 - 3400 - 1.4 0.015 74 15 

0.47 - 3700 1.1 0.007 83 15 

0.22 - 4300 - 0.97 0.015 so 15 
0.22 0.47 - 7200 - 0.63 0.007 88 IS 

1.00 - 7400 - 0.63 0.003 94 IS 

._ At 2 volts (rms) output. • At 3 volts (rrns) output. * At 4 volts (nns) output. 
• One triode unit. 
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3AV6 
6AV6 
12AV6 
12AX7• 
7025 

See Circuit 
Diagram 1 

As Triode: 

5879 

See Circuit 
Diagram 1 



5879 

See Circuit 
Diagram 3 

12AY7 

See Circuit 
Diagram 2 

RCA Receiving Tube Mam,al 
(See page 338 for explanation of column headings) 

J Ebb I Rp I Ra I Re2 I Rk I Ca2 ! C1c j C ! Eo jv.o. I 
0.1 0.044 4.6 0.020 13 29* 

0.1 0.22 us 1700 0.046 4;5 0.012 17 39 
0.47 0.047 4,4 0.006 20 47 

0.22 0.034 3.2 0.010 15 43 
90 o.22 0.47 0.80 3000 0.035 3.1 0.005 21 59 

1.0 0.036 3.0 0.003 24 67 

0.47 0.021 1.8 0.005 21 59 
0.47 t.O 1.9 7000 0.022 1.7 0.003 25 75 

2.2 0,023 1.7 0.002 28 87 

0.1 o.oso 7.4 0.020 24 39 
0.1 0.22 o.35 700 0.062 7.3 o.on 28 511 

0.47 0.064 7.2 0.006 33 65 

0.22 0.045 5.5 0.010 24 65 
180 0.22 0.41 0.80 1200 0.046 5.3 0.005 31 17 

1.0 0,048 5.2 0.003 34 101 

o.47 0.033 3.5 0.005 27 • 0.47 1.0 1.9 2500 0.034 3.4 0.003 32 122 
2.2 0.035 3.3 0.002 37 140 

0.1 0.075 10.8 0.020 25 51 
0,1 0.22 0.35 300 0.077 10.6 0.012 32 68 

0.47 0.080 10.5 0,006 35 83 

0.22 0.056 7.9 0.010 28 11 
300 0.22 0.47 0.10 600 0.05' 1.5 0.005 37 109 

1.0 0.058 7.4 0.003 41 UJ 

0.47 0.044 5.3 o.oos 35 125 
0.47 1.0 1.3 1200 0.046 s.z 0.003 42 15:l 

2.2 0,047 5,1 0.002 41 174 

0.1 0.24 - 1800 - -· -• 13 24■ 
90 0.24 0.51 - 3700 - - - 14 26 

o.u 1.0 - 7800 - - - 16 27 

0.1 0.24 - 1300 - - - 31 27 
180 0.24 0.51 - 2800 - - - 33 29 

O.Sl 1.0 - 5700 - - - 33 30 

0.t 0.24 - 1200 - - - S8 28 
300 0.24 0.51 - 2300 - - - 30 30 

0.51 1.0 - 4800 - - - 56 31 

* All values measured at 1 volt (rms) output and grid-No. 1 bias of 1 volt. 
• All values measured at 2 volts (rms) output. 
• Coupling capacitors should be selected to give desired frequency response. Cathode 
resistors should be adequately bypassed. 
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Circuits 
The circuits shown in the following 

pages are included in this Manual to 
illustrate some of the more important 
applications of RCA receiving tubes; 
they are not necessarily examples of 
commercial practice. These circuits have 
been conservatively designed and are 
capable of excellent performance. Elec
trical specifications are given for circuit 
components to assist those interested in 
home construction. Layouts and me
chanical details are omitted because they 
vary widely with the requirements of in
dividual set builders and with the sizes 
and shapes of the components employed. 

Performance of these circuits de
pends as much on the quality of the com
ponents selected and the care employed 
in layout and construction as on the cir
cuits themselves. Good signal reproduc
tion from receivers and amplifiers re
quires the use of good-quality speakers, 
transformers, chokes, and input sources 
(microphones, phonograph pickups, etc). 

Coils for the receiver circuits may 
be purchased at local parts dealers by 
specifying the characteristics required: 
for rf coils, the circuit position (antenna 
or interstage), tuning range desired, and 
tuning capacitances employed; for if 
coils or transformers, the intermediate 
frequency, circuit position (1st if, 2nd 
if, etc.), and, in some cases, the associ-

ated tube types; for oscillator coils, the 
receiver tuning range, intermediate fre
quency, type of converter tube, and type 
of winding (tapped or transformer
coupled). 

The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Paper, mica, or cera
mic capacitors having higher voltage 
ratings than those specified may be used 
except insofar as the physical sizes of 
such capacitors may affect equipment 
layout. However, if electrolytic capaci
tors having substantially higher voltage 
ratings than those specified are used, 
they may not "form" completely at the 
operating voltage, with the result that 
the effective capacitances of such units 
may be below their rated value. The 
wattage ratings specified for resistors as
sume methods of construction that pro
vide adequate ventilation; compact in
stallations having poor ventilation may 
require resistors of higher wattage ra
tings. 

Information on the characteristics 
and application features of each tube 
will be found in the TUBE TYPES 
SECTION. This information will prove 
of assistance in understanding and utiliz
ing the circuits. 

The following circuits will be found 
in the subsequent pages: 

Circuit No. 
Portable Battery-Operated Superheterodyne Receiver .................... 19-1 
Portable 3-Way Superheterodyne Receiver ............................. 19-2 
AC-Operated Superheterodyne Receiver ................................ 19-3 
AC/DC Superheterodyne Receiver .................................... 19-4 
Automobile Receiver ................................................ 19-5 
144-Mc Superregenerative Receiver .................................... 19-6 
Battery-Operated Short-Wave Receiver ................................ 19-7 
TRF AM Tuner for High-Fidelity Local Broadcast Reception ............ 19-8 
FM Tuner ......................................................... 19-9 
Microphone and Phonograph Amplifier (6 watts) ........................ 19-10 
High-Fidelity Audio Amplifier, Class AB1 (10 watts) ............. , ...... l 9-11 
High-Fidelity Audio Amplifier, Class AB, (35 watts) .................... 19-12 
Class B Amplifier for Mobile Use (10 watts) ............................ 19-13 
Two-Channel Audio Mixer ........................................... 19-14 
Preamplifier for Magnetic Phonograph Pickup with RIAA Equalization .... 19-15 
Preamplifier for Ceramic Phonograph Pickup, Cathode-Follower 

(Low-Impedance) Output ........................................ 19-16 
Low-Distortion Input Stage .......................................... 19-17 
Two-Stage Input Amplifier, Cathode-Follower (Low-Impedance) Output ... 19-18 
Bass and Treble Tone-Control Amplifier Stage .......................... 19-19 
Audio Control Unit with Volume and Tone Controls .................... 19-20 
Non-Motorboating Resistance-Coupled Amplifier ........................ 19-21 
Code-Practice Oscillator ............................................. 19-22 
Intercommunication Set ............................................. 19-23 
Electronic Volt-Ohm Meter .......................................... 19-24 
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RCA Receiving 111be Manual 

(19-1) 

PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 

C, C, - Ganged tuning capaci
tors: C1, 10-274 µµf; C,, 
7.5-122.5 µµ[ 

C2 C;i = Trimmer capacitors, 
2-15 µi,I 

C, = 56 µi,I, ceramic 
C, C, C,o Cn=Trimrner ca-

pa~itora for if transformers 
C,=0.05 µf, paper, 50 v. 
C, Ci:=0.02 µ!, paper, 100 v. 
Ci,=82 µµf, ceramic 
c,, C"=0.002 µI, paper, 150 v. 
C1-t=33 µ.;.tf, ceramic 

::,,om: OETECTOR AVC. 
AUDIO AMPl.lr'IEP POWc.A AMPUt:°1£:A-

TYFlf !US TYPE,. 3S4 

Cn=IO µf, e\eetrolytic, 100 v. 
c.,=0.005 µf, paper, 600 v. 
L,=Loop antenna, 540-1600 Kc 
R,=100000 ohms, 0.25 watt 
R, = 15000 ohms, 0.26 watt 
14 R, = 3.8 megohms, 0.25 watt 
R.=68000 ohms, 0.25 watt 
R.= Volume control, potenti-

ometer, 2 megohms 
R,=10 megohms, 0.25 watt 
R, = 4. 7 megohms, 0.25 watt 
R, = l megohm, 0.25 watt 
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~---~ 

0,--..'II\M/\ ....... "<- ,,11 + 
•s• 

'51,5V 
8-5MA 

R10=820 ohms, 0.25 watt 
S1 = Switch, double-pole, single• 

throw 
T, =Oscillator coil for use 

with tuning capacitor of 
7.5-122.5µµ!, and 456 Ke if 
transformer 

T, Ta= Intermediate-frequency 
tranoformers, 455 Ke 

T, = Output trl1l1Bformer for 
matching impedance of voice 
coil to 5000-ohm tube load 



Cirmits 

(79-2) 

PORT ABLE 3-WA Y SUPERHETERODYNE RECEIVER 

C, Cd),=Ganged tuning ca
pacitors, 20-450 µµf 

{'., C:, C1=Trimmer ('9.pacitors, 
4-30 l'l'I 

(' Cio Cm C,;=100 µ.µf, ceramic 
( ·,=82 µ.µ.f, eeramie 
C,=560 µ.µf, ceramic 
Cu C'1:: Cn C;a=Trimmer ca-

pacitors for if transformers 
Cu=0.01 µI, paper 400 v. 
Ci, C,i=0.002 µI, paper, 400 v. 
Crn=270 l'/.lf, ceramic 
C,u=0.02 µf, paper, 400 v. 
C,o C.;=0.005 i,f, paper, 400 v. 
Cc:=0.1 µ(, paper, 400 v. 
('z,=0.05 µf, papH, 200 V, 
Cce,=0.05 µ!, paper, 50 v. 
C,,c,, C,,=0,05 µI, paper, 400 v. 
c,,=40 µf, electrolytic, 25 v. 

Cw= 160 µf, electrolytic, 25 v. 
c,.C,,=20 ,,f, electrolytic, 150 v. 
L, = Loop antenna, 54()..1600 Kc 
R1 R, Ra=4.7 megohms, 0.25 

watt 
Ra=2.2 megohms, 0.25 watt 
H,=100000 ohms, 0.25 watt 
R, = 5.6 megohms, 0.25 watt 
lt,=27000 ohms, 0.25 watt 
H,=68000 ohms, 0.25 watt 
Rs=3.3 megohms, 0.25 watt 
H,g = Volume control, potenti-

omerer. 1 megohm 
R10= 10 megohms, 0.25 watt 
l{,2=220000 ohms, 0.25 watt 
It,,= 1 megohm, 0.25 watt 
It,. H,1,; = 1800 ohms, 0.25 watt 
R,.,= 220000 ohms, 0.5 watt 
Ri; = l 000 ohm•, 0,25 watt 
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R,, = 2700 ohms, 0.25 watt 
HIS= 1500 ohms, 0.25 watt 
Ibo= 1800 ohms, 10 watts 
R2i = 2300 ohms, 10 watts 
S1 = Switch, 4-pole double-

throw 
S,=Switch, double-pole, single• 

throw 
T, = RF transformer, 540-1600 

Kc 
T,=O•cillator coil for use with 

a 560-i,µ/ padder, 20-450 µµf 
tuning capacitor, and ,i55 Kc 
if transformer 

T, T, = In termediate-lrcqueney 
transformers, 455 Ke 

T, = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 



RCA Receiving T11be Manna/ 

(19-3) 

AC-OPERATED SUPERHETERODYNE RECEIVER 

C1 C, C,=Ganged tuning 
capacitors, 10-366 µ.µJ 

C2. Cs Cg=Trimmer capacitors. 
4-30µ.,.! 

C, Cu=0.05,.f, paper, 50 v. 
C,=0.05 ,.f, paper, 400 v. 
C,=OsciUator padding 

capacitor-follow oscillator• 
coil manufacturer1e recom
mendation 

Cto=56 ,.,.!, mica 
Cu C12 c,. Crn=Trimmer 

capacitors for if transformers 
C10 C11= 180 µ.µ.f, mie.a 
C,, C,;=0.01 µ.[, paper, 400 v. 
c,. C20= 20 µ.!, electrolytic, 450 v. 

Powt.R A.MPl!F'IER 
iYPE: 6AQ5 

POWER AMPLIFIER 
TYPE 6AQ!:I 

C;i=l20µµf, mica 
c,, C,i=0.02 µf, paper, 400 v. 
C,:;=20 µf, electrolytic, 50 v. 
c,.=0.05 µf, paper, 600 v. 
L=Loop antenna, 640-1600 Ke 
R1 R,= 180 ohms, 0.5 watt 
lk= 12000 ohms, 2 watts 
R.=22000 ohms, 0.5 watt 
R, R,=2.2 megohms, 0.5 watt 
R,= 100000 ohms, 0.5 watt 
Rs= Volume control, 

potentiometer, 1 megohm 
R. R13= 10 megohms, 0.5 watt 
R,o= 1800 ohms, 2 watts 
Rn R11=220000 ohms, 0.5 watt 
Ru R"=470000 ohms, 0.5 watt 
R,.=8200 ohms, 0.5 watt 

R,;=270 ohms, 5 watts 
Rt<= 15000 ohms, l watt 
S=Switeh on volume control 
T,=RF transformer, 540-1600 

Kc 
T,=Oscillator coil for use with 

l 0-365-µµf tuning capacitor 
and 455-Kc if transformer 

T, T,=Intermediate-frequency 
transformers, 455 Kc 

T,=Power transformer, 250-0-
250 volts rms, 120 ma. de 

T,=Output transformer for 
matching impedance of voiee 
coil to a 10000-ohm plate-to
plate tu be I oad 



Circ1tits 

(19-4) 

AC/DC SUPERHETERODYNE RECEIVER 

117-V 
AC 

LINE 

PENTAGRID 
CONVERTER 
TYPE 12BE6 T 2 

I 
CHASSIS 

r--------, 
I 
I 
I 

j 

TYPE TYPE TYPE TYPE 

POWER 
AMPLIFIER 
TYPE 50C5 

12AV6 12BE6 >2BA6 5OC5 Lo--_..__ _______ j...__. 

C1 C,=Ganged tuning capaci
tors; C,, 10-365 µµf; C,, 7-115 
µµf 

C,=Trimmer capacitor, 4-30 µµf 
C;=0.05 µf, paper, 50 v. 
C,=0.l µf, paper, 400 v. 
Ce=Trimmer capacitor, 2-17 µµf 
C,=56 µµI, ceramic 
C,=50µf, electrolytic, 160 v. 
C, C,o= 150 µµI, ceramic 
Cn Cu=0.02 µI, paper, 400 v. 
Ci,=0.002 µf, paper, 400 v. 

C13=330 µµI, mica 
Ci,=0.05 µf, paper, 400 v. 
Crn=30 µf, electrolytic, 150 v. 
L=Loop antenna, 640-1600 Kc 
Rt R,=220000 ohms, 0.5 watt 
R,=22000 ohms, 0.6 watt 
H.,=100 ohms, 0.5 watt 
R,=3.3 megohms, 0.5 watt 
R,=47000 ohms, 0.5 watt 
R,=Volume control, potenti• 

ometer, 500000 ohms 
R,=4.7 megohms, 0.5 watt 
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R,=470000 ohms, 0.5 watt 
R10=150 ohms, 0.5 watt 
Ru=1200 oh'lls, 1 watt 
T1=0scillator coil for use with 

7-115-µµf tuning capacitor 
and 455-Kc intermediate
frequency transformer 

Tz Ta= Intermediate-frequency 
transformers, 455 Kc 

T,=Output transformer for 
matching impedance of voice 
coil to 2500-ohm tube load 



RCA Receiving Tnbe Manual 

(19-5) 

AUTOMOBILE RECEIVER 

CONVERTER 
TYP£6BE6 

II' AMPLIFIER 
T't'PE66A6 

OIOOE OET!:C!~,AVC, 
AUDIO AMPLlflER 

TYP£ 6AV6 

POWER 
AMPLIFIER 
TYPE6AO:, 

C1 C1 C11=Ganged tuning 
capacitors, 10-365 µ.µ.f 

C, C, Ci,=Trimmer capacitors, 
4-so ,,,,r 

C, C•=220 µ/J,f, mica 
C,= 0.05 µ.f, paper, 50 v. 
C,=0.05 µI, paper, 300 v. 
C,=47 /J,;,.I, mica 
Cto = Oscillator padding ca

pacitor-follow oscillator-coil 
manufac-turer•s recommen
dation 

Cu Cu Cu Crn=Trilnmer ca-
pacitors for if transformers 

Cn Ca= 100 µµf. mica 
Cu=0.01 µ.f, paper, 300 v. 
C,o = 120 ,,,,f, mica 
Cn=0.006 µ,f, paper, 300 v. 
C22=0.005 µ,f, paper, 450 v. 

c,. = 20 ;,.f, electrolytic, 25 v. 
c,. C,o= 0.5 µ.f, paper, 50 v. 
c,.=470 µ.µ.f, mica 
C21= 0.006 µ,f, paper, 1500 v. 
c,. C,,=20 µ.f, electrolytic, 

450 v. 
F=Fuse, 10 a. 
Li= Oscillator coil, tapped, for 

use with 865•µ.µf tuning ca
pacitor, and 455 Kc if trans• 
former 

L, La L, = RF choke, 10 a. 
R1 R. = 1 megohm, 0.5 watt 
R,=150 ohms, 0.5 watt 
RI= 12000 ohms, 2 watts 
R,=22000 ohms, 0.5 watt 
R, = 100 ohms, 0.5 watt 
R,=47000 ohms, 0.6 watt 
Ra= Volume control, potenti-

ometer, 1 megohm 

Ra=lO megohms, 0.5 watt 
R,0=270000 ohms, 0.5 watt 
Rn=470000 ohms, 0.5 watt 
Ru= 390 ohms, 2 watts 
Ru - 2.2 megohms, 0.5 watt 
R,. = 220 ohms, 0.5 watt 
Ru= 1500 ohms, 1 watt 
T, T, - RF transformen, 540-

1600 Kc 
T, T, = Intermediate-frequency 

transformers, 455 Kc 
T, t transformer for 

· f voice 
coil load 

T•= Vibrator transformer, 
Stancor P-4062, or equivalent 

Vibrator= Mallory Type No. 
859, or equivalent 

NOTE: This circuit may be readily adapted for operation from a 12.6-volt de source by the choice of a 
suitable vibrator and vibrator transformer, and by the substitution of the following RCA tube types 
for those shown In the diagram: RF AMPLIFIE~l 12BA6; CONVERTER, 12BE6; IF AMPLU'IER, 
12BA6; DIODE DETECTOR, AVC, AUDIO AMPLIFIER, 12AV6; POWER AMPLIFIER, 12AQ5; 
RECTIFIER, 12X4. Recommendations as to suitable vibrators and vibrator transformers mar be 
obtained from manufacturers of these components. For 12.6-volt operation the voltage rating o Cu 
and C,o should be increased to 100 volts. 
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Circuits 

(79-6) 

144-Mc SUPERREGENERATIVE RECEIVER 

PER REGENERATIVE 

C1 C,= 0.1 µf, paper, 400 v. 
C, C,= 100 µµf, mica, 500 v. 
C, Cr. C,- 20 µf, electrolytic, 

460 v. 
Cs= 25 µf, electrolytic, 50 v. 
C, = 25 µI, electrolytic, 25 v. 
C10 = 0.002 µf, paper, 600 v. 
Cn = 0.01 µf, paper, 400 v. 
C12 = 0.005 µf, paper, 400 v. 
C1a = 60 µµf, silver mica, 800 v. 
Cu=Ganged or split-stator tun-

ing capacitor, 10 µµ!max.per 
section 

c., = 0.006 µ!, mica, 300 v. 
C16=Quench-frequency control, 

trimmer capacitor, 3-80 µµf, 
ceramic or mica 

Ji= Jack for earphones 
L1=Antenna pickup winding 
L,=4 turns of No. 12 Enam. cop-

per wire on a ½'' I.D. form 
(144 Mc): adjust spacing to 
set band 

L, = Speaker field or filter choke, 
12 henries, 70 ma. 

R, =Potentiometer, 50000 
ohms, 1 watt, wire wound 

R, R, = 47000 ohms, 1 watt 
R, = 27000 ohms, 0.5 watt 
R, = 2700 ohms, 1 watt 
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l 
Rs R,=100000 ohms, 0.5 watt 
Rs= 270 ohms, 1 watt 
R, = Volume control. potenti

ometer, 500000 ohm• 
R10= 4.7 megohms, 0.5 watt 
RFC,= One-quarter wave length 

(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
¼" form 

RFC,= RF choke, 8 mh. 
T1 = Power transformer, 

300-0-300 volts rms, 70 ma 
T, = Output transformer for 

matching impedance of voice 
coil to 5000-ohm tube load 



RCA Receiving Tube Manual 

(19-7) 

BATTERY-OPERATED SHORT-WAVE RECEIVER 

"s~1\~7: ~--------

:3r,.....-t~H 

C, C,= Ganged band-setting ca
pacitors, 140 µ.µ.f, maximum 
per section 

C, C1=Ganged band-tuning ca• 
pacitors, 35 µµf maximum per 
section 

C, C, C, Cu=0.05 µf 
Cb C10·=250 µµft mica 
C,=1 µf, paper, 100 v. 
Ci,=0.002 uf, paper, 400 v. 
C,,=8 µ,f, eleetrolytic, 150 v, 
L, L, = RF chokes, 8 mh. 

A· 

L, = AF choke 300-500 h. 
R, = 100000 ohms, 0.5 watt 
R, = 2 • f, megohm • 0.5 watt 
R,=270000 ohms, 0.5 watt 
R, = Volume control, potenti• 

ometer, 500000 ohms 
R,=RF gain control, potenti• 

ometer, 50000 ohms 
Ra=470 ohms, 0.5 watt 
R1= Regeneration control, po .. 

tentiorneter, 50000 ohms 
R,=33000 ohms, 0.5 watt 

856 

Re 

B· 

S, S, = Gangerl switch, double• 
pole, single-throw 

T, = RF coil of the 4-prong, 2· 
winding, plug-in type for use 
with 140-µµf tuning capacitor 

T, Regenerative detector coil 
of the 6-prong, 3-winding 
plug-in type for use with 140-

µµf tuning capacitor 
T1 = Output transformer for 

matching impedance of voice 
coil to 9000-ohm tube load 



Circuits 

(19-8) 

TRF AM TUNER 

For High-Fidelity Local Broadcast Reception 

C 

Rf' AMPLlflE:R 
TYPE: 68A6 

C, C•=Ganged tuning capaci
tors, 10-365 µµf 

C2 Ci=Trimmer capacitorst 
4-30 µµf 

C,=0.01 µf, paper or ceramic, 
200 v. 

C,=0.01 µf, paper or ceramic, 
400 v. 

Cs Cn=O.l µf, paper, 400 v. 
C1=250 µµft mica or ceramic, 

400 v. 

C,=10 µf, electrolytic. 350 v. 
C10= 250 µ,µ.f, mica or ceramic, 

200 v. 
C12=25 µf, electrolytic, 25 v. 
Cu=0.05 µI, paper, 200 v. 
C" C,.=20 µf, electrolytic, 450 v. 
F=Fuse, 1 ampere 
L=Loop antenna, 540-1600 Kc. 
R,=180 ohms, 0.5 watt 
R::= Volume control, potenti

ometer, 5000 ohms 
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R9 

R,=33000 ohms, 1 watt 
R, R,=1000 ohms, 0.5 watt 
R,= 100000 ohms, 0.5 watt 
R1=150000 ohms, 0.5 watt 
Rs= 1500 ohms, 0.5 watt 
R,=470000 ohms, 0.5 watt 
R,0=7000 ohms, 10 watts 
T,=RF transformer, 540-1600 

Kc. 
T2=Power transformer, 250 ... Q-

250 volts rms, 40 ma. 



{19-9) 

R" A'.,!PL1 ►1ER 
TYPE 68J6 
cee~1oe \Ad 

RCA Receiving Tube Mam,al 

\.11XE!:i 

TYPE 68EG 
(88~!08 ~1,:,) 

OSCILLATOP 
TYPE 6C4 

(98.7 TO 118.7 M<.) 

FM TUNER 

If' AMPL1FIER 
TYPE 6BJ6 

('0.7 Mc) 

;► AMPS...!fi(R 

TYPE 6BJ6 
00.7 M<.) 

RATIO DETEC'."OR 
TYPE 6AL5 

TO USE L1t-/!TER &. DISCAIMINATOA. 
!N PLACE OF' RAT;O D(iECiOR.CON· 
NECT LEADS X, Y & Z TO CORRES
PONDING PO!l\JTS ~ARK(D ON CIR~ 
CUIT ABOVE 

C47 C4s · 

_____ _,_,_l'v----~RZ7J;AF ~UTPUT 
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====----=====-· Circ11its 

(19-9) 

C, C, Cu- Ganged tuning ca
pacitors, 7.5-20 µµf 

C, C10 Cu= Trimmer ca
pacitors, 1.5-5.0 µµf, ceramic 

C,=0.01 µf, ceramic or mica, 
200 v. 

c. c .. c,.c,,c .. c .. c .. c .. -
1500 µµ.f, ceramic or mica, 
200 v. 

Cs C, c,. C11 c.., c,. c,. Ca. Cu 
c.,= 1500 µµf, ceramic or mica, 
400 v. 

Cc= 0.1 µ!, paper, 400 v. 
c,-33 µµ!, mica, 400 v. 
Cu=8 µµI, silver mica, 200 v. 
Ci, Cn C,s c., Cu CM=0.01 µf, 

ceramic or mica, 200 v. 
Cu C,a c,. c., c,. Cu Cu c., 

Cro Cs, c., = Trimmer 
capacitors, 22-60 µµ!, mica, 
usually part of if transformer 

C,o=33µµf, silver mica, 200 v. 
Gu= 100 µ.µ.f, ceramic or mica, 

200 v. 
c,, C,o=330 µµf, ceramic or 

mica, 200 v. 
C" = 0.05 µf, paper, 200 v. 
c., C.,=0.005 µ!, ceramic or 

paper, 200 v. 
C« = l O µf, electrolytic, 200 v. 

FM TUNER (Cont'd) 

c., C,s=250 µµf, ceramic or 
mica, 200 v. 

C.,=O.l µf, paper, 200 v. 
C51=500 µ.µr, ceramic or mica, 

400 v. 
Lt= 1 turn of No.14 Enam. 

wound on a ¾" diam. coil 
form 

L.=2.5 turns of No.14 Enam. 
spaced 1 wire diameter wound 
on same form as Lt with the 
ground end of L. spaced ¼" 
from Lt 

L, L, L, Ls L, L10 Lu= Choke, l 
µh !approx.), 25 turns of 
N o.24 Enam. clooe-wound 
on resistor ( 4 7000 ohms, 0.6 
watt), connected in parallel 
with resistor. 

L,=2.5 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on ¾" form. 

L,=2 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on ¾" form, tapped 
at ½ turn from ground end 

L12=Choke, 2.5 mh. (may not 
be required: follow trans
former manufacturer's recom
mendation) 

R, Ru R,, R»=120 ohms, 0.5 
watt 

R, R12 RI6=39000 oh.ms, 0.5 watt 
R, Rr Ru R11=470 ohms, 0.5 

watt 
R, R,, R,s=lOOOO ohms, 0.5 

watt 
R,=47 ohms, 0.5 watt 
R,=33000 ohms, l watt 
R,=47000 ohms, 0.5 watt 
R,=4700 ohms, 1 watt 
Rrn Ru R>1= 220000 ohms, 0.5 

watt 
R"=56 ohms, 0.5 watt 
R111 R::r=Volume controls, 

potentiometers, l megohm 
R,0=15000 ohms, 0.5 watt 
R>1=820 ohms, 0.5 watt 
R22=560 ohms, 0.5 watt 
R"' Rai=2.2 megohms, 0.5 watt 
R,. R,,= 100000 ohms, 0.5 watt 
R,,= 150000 ohms, 1 watt 
T1 T, T,= Intermediate-fre• 

quency transformers, 10.7 Mc 
T,= Ratio-detector transformer, 

10.7 Mc 
Tri=Discriminator transformer. 

10.7 Mc 

NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as 
that formed by a,. and C.,) should be inserted between Ru and c., in the discriminator output lead. 

Fig. 19-9 illustrates a circuit for an FM broadcast tuner. The basic circuit has 
been arranged to show the use of a ratio detector, but the limiter/discriminator 
circuit shown in the lower right-hand corner of the diagram can be substituted 
as indicated at points X, Y, and Z in the schematic. 

A word of caution is necessary in connection with this circuit. Because it works 
at very high frequencies and is required to handle a very wide bandwidth, its 
construction requires more than ordinary skill and experience. Placement of com
ponent parts is quite critical and may require considerable experimentation. All 
rf leads to components including bypass capacitors must be kept short and must 
be properly dressed to minimize undesirable coupling and capacitance effects. Cor
rect circuit alignment and oscillator tracking require the use of a cathode-ray 
oscilloscope, a high-impedance vacuum-tube voltmeter, and a signal generator 
capable of supplying a frequency-modulated signal on 10.7 Me as well as accurate 
marker signals in the 88-108-Mc band. Unless the builder has the necessary equip
ment and has had considerable experience with broad-band, high-frequency cir
cuits, he should not undertake the construction of this circuit. 
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{19-10) 

MICROPHONE AND PHONOGRAPH AMPLIFIER 

Power Output, 6 Watts 

fYP& 
6J7 c.,. 

C1=l6 µI, electroiytie, 150 v. 
C, C,=0.1 µI, paper, 400 v. 
C, C11=lO,.f, electrolytic, 450 v, 
c, C,=0.05 ,.r, paper, 400 v. 
C,=0.1 ,.!, paper, 200 v. 
~,=0.25 ,.r, paper, 200 v. 
C,=820 ,.,.r, mica, 500 v. 
Crn=20 µf, eleetrolytic, 25 v. 
Cu Cu=25µf, electrolytic, 450 v. 
F=Fuse, 1 ampere 
J1=Jack for high-impedance 

crystal microphone input, 
maximum input: 2 volts peak 

J,=Jack for low-impedance 

phono-pickup input, maxi
mum input: 0.135 volt peak 

J,=Jack for high-impedance 
phono-pick up input, maxi
mum input: 20 volts peak 

R, R,=Volume control, 
potentiometer, 500000 ohms 

R,=2200 ohms, 0.5 watt 
R.=1500 ohms, 0.5 watt 
R. Ra= 1.2 megohms, 0.5 watt 
R, Rn=82000 ohms, 0.6 watt 
R,=270000 ohms, 0.6 watt 
R, R.=470000 ohms, 0.5 watt 
Rin=47 ohms, 0,6 watt 

360 

HP£ 
6L6-G 

Tiil hsP£Ai<ER 
~E COIL 

Rn=Tone control, 
potentiometer, 5000 ohms 

Ra=lO00 ohms, 0.5 watt 
Ru=220000 ohms, 0.5 watt 
R10=330000 ohms, 0.5 watt 
Ru= 
R" 
R,o 
R21=8200 ohms, 0.5 watt 
R" R,s=S8000 ohms, 2 watts 
T,=Ou 

mate e 
coil t load 

T,=Power transformer, 850-0-
850 volts rms, 125 ma 



CirC11its 

(79-11) 

HIGH-FIDEi.iTV AUDIO AMPLIFIER 

Class AB,; Output, 10 Watts 

C,=0.1 µf, paper, 600 v. 
C,=40 µf, electrolytic, 450 v. 
C, C,=0.02 µf, paper, 600 v. 
C, Co=0.05 µf, paper, 600 v. 
C, Cs= 50 µf, electrolytic, 50 v. 
C, C10=80 µf, electrolytic, 450 v. 
F=Fuse, 1 ampere 
R,=470000 ohms, 0.5 watt 
R,=6800 ohms, 0.5 watt 
R, R,=39000 ohms±l per cent, 

matched, 1 watt 
R,=220000 ohms, 0.5 watt 
Ro R, Ra=l megohm, 0.5 watt 
R,= 10000 ohms, 1 watt 
R, Rm Rn R" R!6 Rn=330000 

ohms, 0.5 watt 
R12 R"= 1800 ohms±l per cent, 

matched, 0.5 watt 
R1, R"=Carbon-film type, 

100000 ohms±l per cent, 
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matched, 2 watts 
R20 R21=510 ohms, 2 watts 
R22 R:,,=390 ohms, 2 watts 
R,. R2o=150000 ohms, 2 watts 
T1 = Power transformer, 

350-0-350 volts rms, 125 ma. 
T2=Output transformer for 

matching line or voice coil im
pedance to 9000-10000-ohm 
plate-to-plate tube load 
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(19-12) 

HIGH-FIDELITY AUDIO AMPLIFIER 

Class AB,; Output, 35 Watts 

C, =20 ,,f, electrolytic, 150 v. 
C2 C, Cu Cu C!7=40 µI, elec-

trolytic, 600 v. 
C, C,=0.5 µf, paper, 600 v. 
C, C,=4 µf, electrolytic, 450 v. 
C, C,=1 ,,f, paper, 600 v. 
Crn=56 µµ/.~ ceramic or mica, 

600 v. 
Ct:! Ci.1=50 µf, electrolytic, 50 v. 
C1:,=120 µ.µ.{, ceramic or mica, 

150 v. 
Crn=20 µf, electrolytk, 600 v. 
F=Fuse, 5 amperes 
J :_Input con'!ector, shielded 
L-Choke, 4.o h., 200 ma., de 

rpsistnnce l 00 ohms or less. 

R, R,i R20=470000 ohms, 0.5 
watt 

R, RwRn= 10000 ohms, 0.5 watt 
R, Ru R12=220000 ohms, 0.5 

watt 
R,=820 ohms, 0.5 watt 
R,;=10 ohms, 0.5 watt 
R.=15000 ohms, 2 watts 
R,=180000 ohms, 0.5 watt 
R, R,= 33000 ohms, 1 watt 
Rt0=10000 ohms, 2 watts 
Ru=200000 ohms, 0.5 watt 
R,. R17=l60000 ohms, 0.5 watt 
R,. R,.=680 ohms, 0.5 watt 
Rts R,,=120000 ohms, 0.5 watt 
Rrn R21=330000 ohms, 0.5 watt 
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Roo R,;=425 ohms, 10 watts 
R2s R:n=l00 ohms, 0.5 watt 
Rzo Rs, =20000 ohms, .10 watts 
Rs,= 1000 ohms, 10 watts 
Rs,=3900 ohms, 0.5 watt 
R,.=Potentiometer, 100 ohms 
T1=Power transformer, 400-0-

400 volts rms, 200 ma. 
T,=Output transformer (hav

ing 8-ohm tap for feedback 
connection) for matching im• 
pedanee of voice coil to 6000-
ohm plate-to-plate tube load, 
50 watts, 10 to 50000 cps 
frequency response~ 



Circ1dts 

(19-13) 
CLASS B AMPLIFIER FOR MOBILE USE 

Power Output 10 Watts* 

C, = 5 µf, electrolytic, 25 v. 
C, = 4 µf, electrolytic, 250 v. 
C,=0.025 µf, paper, 400 v. 
C,= 25 uf, electrolytic, 25 v. 
C,=50 µf, electrolytic, 25 v, 
M = Microphone, single.button 

carbon, 200 ohms 
R1=Volume control, potenti

ometer, 500000 ohms 

0•.)00 V 

R,= 1300 ohms, 0.5 watt 
R, R,=100000 ohms, 0.5 watt 
R,=47000 ohms, 0.5 watt 
R.=Voltage control, variable 

resistor, 1000 ohms, set for 
2,0 volts 

T,=Transformer !or matching 
a single-button microphone 
to a single grid 

T, = Input transformer for 
matching parallel-connected 
6N7 driver to a 6N7 class B 
amplifier 

T1 Output transformer for 
matching impedance of voice 
coil to 8000-obm plate-to
plate tube load 

* Peak signal-input voltage to 6SF5 grid required for full power output is 0.15 volt. 

(19-14) 
TWO-CHANNEL AUDIO MIXER 

Voltage Gain From Each Grid of 7025 to Output is Approximately 20 

+250V. 

C, = 10 µI, electrolytic, 25 v. 
C,=0.05 µ[, paper, 400 v. 

R, R, R,=1 megohm, 
R, R,=100000 ohms, 
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caTog~fJ'l,TO 
NEXT STAGE: 

8 

watt 
watt 

R, R,=Potentiometers, 100000 
ohms, audio taper 

R,~ 1200 ohms, 0.5 watt 
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(19-15) 
PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 

With RIAA Equalization 

J 

C, C,=25 µf, electrolytic, 25 v. 
C, C..=20 µ[, <Jlectrolytic, 450 v. 
C,=0.1 1tf, paper, 600 v. 
C.:=0.00:m µ£, paper. 600 v. 
C,=0.01 µ.f, paper, 600 v. 
Cs=180 µµ.f, ceramic or mica 

500 v. 
C,=0.22 µf, parer, <i00 v. 

(19-16) 

R9 
F-----0+2sov. 

J =Input connector, shielded, 
for high-impedance magnetic 
phono pickup (10 mv. output, 
approx.) 

R,=Value depends on type of 
magnetic pickup used. Fol
low pickup manufacturer's 
recommendations,. 

AF OUTPUT 
Ce (LOAD=220000 

OHMS MIN,) 

R, R;=2700 ohms, 0.5 watt 
R, R,=100000 ohms, 0.5 watt 
R,=39000 ohms, 0.5 watt 
R,=470000 ohms, 0.5 watt 
R,=680000 ohms, 0.5 watt 
R,,=1501}0 ohms, 1 watt 
R, =22000 ohms, 0.5 watt 

PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP 
Cathode-Follower (Low-Impedance) Output 

C,=0.1 µ!, paper, 400 v. 
C,=0.01 µf, paper, 400 v. 
C,=20 µf, electrolytic, 400 v. 
C,=0.25 µf, paper, 400 v. 
C,=0.22 µf, paper, GOO v. 

.... 

J =Input connector, shielded, 
for high-i mpedanee ceramic 

7 
AF OUTPUT 

(LOAO=SOOOO 
OHMS ±10%) 

• C.3 
+ 

phono pickup (0.5 v. output) 
R1=l.8 megohms, 0.5 watt 
Rz= Volume control, potenti

ometer, 500000 ohms, audio 
taper 

R,=820000 ohms 0.5 watt 
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+230·300V. 

R,=220000 ohms, 0.5 watt 
R,=1000 ohms, 0.5 watt 
R, R,=47000 ohms, 0.5 watt 
R,=4700 ohms, 0.5 watt 
R,=1 megohm, 0.5 watt 
Rin=1800 ohms, 0.5 watt 



Circttits 

(19-17) 

LOW-DISTORTION INPUT AMPLIFIER ST AGE 

C,=0.25 µf, paper, oil-filled, 
600 v. 

C,-0.5 µf, paper, oil-filled, 
600 v. 

C,=40 µf, electrolytic, 350 v. 

(19-18) 

,-.-------------0 +230-300 v. 
+ C;, -r 

J=Input connector, shielded 
R,=50000 to 100000 ohms to 

match source impedance, 0.5 
watt 

Ra-910 ohms± 5 per cent, o.5 

AF OUTPUT 
{LOAO=iOOOOO 

OHMS MIN.) 

watt, wire,.wound 
R,=270000 ohms ± 5 per cent, 

0.5 watt 
R1=lOOOOO ohms± 5 per cent, 

0.5 watt 

TWO-STAGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 

R,=Volume control, potenti
ometer, 500000 ohms 

R,=220000 ohms, 0.5 watt 
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R, R,=5600 ohms, 0.5 watt 
R,=27000 ohms, 0.5 watt 
R,=560000 ohms, 0.5 watt 



RCA Receiving 1'ube Manna! 

(19-19) 

BASS AND TREBLE TONE-CONTROL AMPLIFIER ST AGE 

C,=0.01 µf, paper, 400 v. 
C,=0.02 µI, paper, 200 v. 
C,=470 µµf, mica, 200 v. 
Ci=0.005 µI, mica, 200 v. 
C,=0.05 µf, paper, 400 v. 
C,=0.001 µf, paper, 200 v. 

(19-20) 

C,=0.01 µf, paper, 400 v. 
H.1=560000 ohms, 0,5 watt 
R,=2200 ohms, 0.5 watt 
R, R, R,=220000 ohms, 0.5 

watt 
R,=5600 ohms, 0.5 watt 

+ 300\1. 

R• R,=Tone control, potenti
ometer, 1 megohm, audio 
taper (10 per cent of total-re· 
sistance at 50 per cent ro
tation) 

R,=22000 ohms, 0.5 watt 

AUDIO CONTROL UNIT 
With Volume and Tone Controls 

B• 
TO PHONO 

PREAMP. Ra 

C, C,=0.01 µf, paper, 400 v. 
C, C,,=20 µf, electrolytic, 450 v. 
C, C,=0.1 µf, papPr, 400 v. 
C, c,,=25 µf, electrolytic, 25 v. 
C,·=0.001 ,.1, paper, 400 v. 
C,=470 µµf, mica, 800 v. 
c,,=4700 µµ{, mica, 300 v. 
c., Ci,=0.47 µf, paper, 400 v. 
c,.,=0.038 uf. paper, 400 v. 
R, R, R: =270000 ohms, 0.5 watt 
TL= 1.5 megohms. 0.5 watt 

R,=2 megohms, 0.5 watt 
R,=Potentiomet.er, 500000 

ohms, audio taper 
R,=330000 ohms, 0.5 watt 
R, R1o R;,=15000ohms, 0.5 watt 
R,=560000 ohms, 0.5 watt 
Rrn=2200 ohms, 0.5 watt 
R11 R«=220000 ohms, 0.5 watt 
R1, R"=l megohm, 0.5 watt 
Rn R01=IOOOOO ohms, 0.5 watt 

366 

R, ,=1200 ohms, 0.5 watt 
Ru R1,= Potentiorn<>ters, 500000 

ohms, linear taper 
Ri,=22000 ohms, 0.5 watt 
R,0=2700 ohms, 0.5 watt 
Rn=5600 ohms, 0.5 watt 
R,,=27000 ohms, 0.5 watt 
R,.=470000 ohms, 0,5 watt 
R'.!!l=Potentinmeter, 100000 

ohms~ aurlio tarwr 



Circuits 

(19-21) 

NON-MOTORBOA TING RESISTANCE-COUPLED AMPLIFIER 
Voltage Gain, 9000 

C, C, - 8 µf, electrolytic .25 v. 
C, C,=0,06 µf, paper, voltage 

rating as high as supply volt• 
age 

C, C,=0.006 ,,.r, paper, voltage 
rating as high as supply volt
age 

R1 = Volume control, potenti
ometer 

R2 R,= 600 ohms, 0.5 watt 
Ra R, R,= 500000 ohma. 0.5 

watt 

R, R,-100000 ohms, 0.5 watt 
Ro= Volume control, potenti

ometer, 0.5 megohm, ganged 
with R, 

F - Decoupling filter 

NOTE: Values ol resistance and capacitance shown in this circuit are taken from Charts 11 and 14 in 
the RESISTANCE-COUPLED AMPLIFIER SECTION. The values are chosen to give a sharp low
frequency cutoff and, thus, to minimize tendency of multiple stages to motorboat. Operation of three 
or more stages, including power stage, from a common B supply may make it necl!llBary to use a de· 
coupling filter in the plate-supply le.ad of one or more of the voltage amplifi0r stages. The constants r,f 
decoupling tilters depend on the design requirements of the amplifier. 

CODE-PRACUCE OSCILLATOR 

.. 
CONNECT TO ONLY ON£ S1D£ 

or AC LINE 

C, = 0.001 µf, mica, 300 v. 
0.01 µf, paper. 400 v. 
0.002 µ.f, mica, 300 v. 
0.003 µ.f, paper, 400 v. 
20 µf, electrolytic, 250 v. 

R,= 27000 ohms, 0.5 watt 
R,=270000 ohms, 0.5 watt 
R,=220000 ohms, 0.5 watt 
R,-Pitch-control, potenti-

ometer, 1.0 megohm 

H7V AC 

R,= Volume control, potenti-
ometer, 100000 ohms 

R, = 2.2 megohms, 0.5 -tt 
R,= 47000 ohms, 0.5 watt 
R, 470 ohms, 25 watts 

NOTES: (1) The point marked "GROUND AC RETURN" should be connected to a cold-water pipe 
or other conductor providing a direct, low-resistance return to ground. 
(2) High-impedance {2000 ohms or more) headphones are required. 
(3) RCA miniature types 12AV6 and 35W4 may be substituted for the 12SQ7 and 35Z5-GT respectively 
without affecting performance of the circuit. 
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RCA Receiving Tube Almmal 

{19-23) 

INTERCOMMUNICATION SET 
With Master Unit and Two or More Remote Units 

C, C,=0.0022 µf, paper, 200 v. 
C,=0.005 i,f, paper, 200 v. 
C, C,=60 i,f, electrolytic, 150 v. 
F=Fuse, 1 ampere 
R,=Volume control, potentiom

eter, 600000 ohms, audio 
taper 

R,=6.8 megohms, 0.5 watt 
R, R.=470000 ohms, 0.5 watt 
R,=10000 ohms, 0.5 watt 

R, R,=68 ohms, 0.5 watt 
R,=2500 ohms, 1 watt 
S1 S,S,=Speaker, permanent. 

magnet, voice-.coil impedance 
3-4 ohms 

SW,=On-of'f switch, single-pole 
single-throw, attached to vol
ume control R1 

SW,=Talk-listen switch, four
pole double-throw 

REMOTE UNIT 

REMOTE UNIT 

SW,=Station-selector switch, 
rotary 

T,=Input transformer, 4-ohm 
primary, 25000-ohm second
ary 

T,=Output transformer, 3000-ohm 
primary, 4-ohm secondary 

T,=Power transformer, 125 
volts r1n11, 50 ma., 6.3 volts 
rms, 2- amperes 

NOTES: The leads from the LISTEN-TALK switch to T, and T ,should be kept as far apart as possible 
to prevent undesirable regeneration effects. 
Connections to the remote speaker units should be made with low-resistance wire, preferably shielded 
.. intercom" eable. 
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Circuits 

ELECTRONIC VOLT-OHM METER 

OHMS 

1

GROUND 1 
CABLE "='" 

C,=0.1 µf, paper, 200 v. 
C,=0.33 µ!±10 per cent, paper, 

400 v. 
C,=10 µf, electrolytic, 250 v. 
C,=0.01 µf, paper, 400 v. 
R= DC-voltage probe isolating 

resistor, 1 megohm± 5 per 
cent, 0.5 watt 

R,=5 megohms± 1 per cent, 
0.5 watt 

R,=800000 ohms± 1 per cent, 
0.5 watt 

R,= 1.36 megohms± l per eent, 
0.5 watt 

RF250000 ohms± 1 per cent, 
0.5 watt 

R,=678000 ohms± 1 per cent, 
0.5 watt 

Rr.=361000 ohms± l per cent, 
0.5 watt 

R,=3.75 megohmsci, l per cent, 
0.5 watt 

Rs= l megohm± 1 per cent, 
0.5 watt 

R,=200000 ohms±l per cent, 
0.5 watt 

R10=37500 ohms± 1 per cent, 
0.5 watt 

R11=12500 ohms± 1 per cent, 
0.5 watt 

R12=lO megohms±5 per cent, 
0.5 watt 

R" Ru=l megohm±5 per cent, 
0.5 watt 

R14=l0000 ohms±5 per eent, 
0.5 watt 

Ri,= 1000 ohms± 5 per cent, 
1 watt 

R,.=10 ohms± 5 per eent, 
2 watts 

R11=330 ohms±5 per cent, 
0.5 watt 

Ru=15000 ohms±5 per cent, 
0.5 watt 

R:m=Potentiometer, 
15000 ohms, 0.5 watt 

R21 = Potentiometer, 
7500 ohms, 0.5 watt 

T1 
ON-OFF 

S1-E 

~v. 
AC 

R22 lh=l600 ohms±5percent, 
0.5 watt 

R,;=470 ohms± 5 per cent, 
0.5 watt 

Rt1=Potentiometer, 
12500 ohms, 0.5 watt 

R20=l2000 ohms±5 per cent, 
0.5 watt 

R•i,=47000 ohms±5 per cent, 
0.5 watt 

R,s=l30 ohms±5 per cent, 
0.5 watt 

R20 RJD=68000 ohms±5 per 
cent, 0.5 watt 

S, = l<""lunction-selector switch, 
7-circuit, 5-position 

S2= Range-selector switch, 
4-circuit, 5-position 

T,=Power transformer. 125 
volts rms, 2.75 ma; 10 votts 
rms* 0.25 ampere 

µ.\= ",1eter, de, 0-200 µa 

In the diagram the FUNCTlON-SELECTORSWI'fCH {S1) and RANGE-SELECTOlt SWITCH 
(S2) aw shown in their nw.ximurn counterck>cku:ise positions (S1=""0FF"; Si= 0 3 VOLTS, R X 1°) 

NOTE: This electronic volt-ohm meter circuit, similar to those used in RCA VoltOhmystst, is included 
here solely to illustrate a particular application of RCA Receiving Tubes. It is not recommended for 
home construction because of the large number of special components required, and because laboratory
type test equipment and referenee standards are necessary for proper checking and calibration of the 
various functions and ranges .. 

t Trade Mark R€g. U. S. Pat. Off. 
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RCA Technical Publications 
on Tubes, Semiconductor Devices, Electronic Components, 

Batteries, and Test and Measuring Equipment 

Copies of the publications listed below 
may be obtained from your RCA dis
tributor or from Commercial Engineer
ing, Radio Corporation of America, 
Harrison, N. J. 

Electron Tubes 
• RCA TUBE HANDSOOK-HB-3 (7%" x 
5¼"). Five deluxe 2-inch-capacity bind
ers imprinted in gold. The bible of the 
industry-contains over 3400 pages of 
loose-leaf data and curves on RCA re
ceiving tubes, picture tubes, cathode-ray 
tubes, phototubes, transmitting tubes, 
special tubes, and semiconductor devices. 
Available on subscription basis. Price 
$17.50* including service for first year. 
Write to Commercial Engineering for 
descriptive folder and order form. 

• RCA RECEIVING TUBE MANUAL-RC-
19 (8¼" x 5%11)-384 pages. Revised, 
expanded, and brought up to date. Con
tains technical data on more than 625 
receiving tubes, including types for 
black-and-white and color television and 
series-string applications. Features tube 
theory written for the layman, applica
tion data for radio and television cir
cuits, Resistance-Coupled Amplifier Sec
tion, and several circuits for high-fidel
ity audio amplifiers. Features lie-flat 
binding. Price 75 cents.* 

• RADIOTRONt DESIGNER'S HANDBOOK 
-4th Edition (8¾" x 5½")-1500 
pages. Comprehensive reference thor
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced in
dex of 7000 entries. Edited by F. Lang
ford-Smith of Amalgamated Wireless 
Valve Co., Pty., Ltd. in Australia. Price 
$7.00.* 

• RCA TRANSMITTING TUBES -TT-4 
(8¾" x 5%")-256 pages. Contains 
basic information on generic tube types, 
on tube parts and materials, on tube in-

!Trade Mark Reg. U.S. Pat. Off. 

stallation and application, and on inter
pretation of tube data. Includes maxi
mum ratings, typical operating values, 
and characteristics curves for power 
tubes having plate-input ratings up to 4 
kilowatts, and maximum ratings and 
operating values for associated rectifier 
tubes. Contains sections on transmitter
design considerations and on rectifier 
circuits and filters. Features classifica
tion charts for quick, easy selection of 
tubes, and circuit diagrams for trans
mitting and industrial applications. Fea
tures lie-flat binding. Price $1.00. * 
• RCA POWER AND GAS TUBES- PG-
101 C (10½" x 8%")-24 pages. Com
pletely revised and brought up to date. 
Technical information on 174 RCA 
vacuum power tubes, rectifier tubes, 
thyratrons, ignitrons, magnetrons, and 
vacuum-gauge tubes. Includes terminal 
connections. Price 20 cents.* 

• RCA RECEIVING-TYPE TUBES FOR IN
DUSTRY AND COMMUNICATIONS-RIT-
104A (10½" x 8%")--24 pages. Tech
nical information on 150 RCA "special 
red" tubes, premium tubes, computer 
tubes, pencil tubes, glow-discharge tubes, 
small thyratrons, low-microphonic am
plifier tubes, and other special types. In
cludes socket-connection diagrams. Price 
25 cents.* 
• RCA RECEIVING TUBES FOR AM, FM, 
AND TELEVISION BROADCAST-1275-H 
(10½" x 81/s")-36 pages. New booklet 
contains classification chart, character
istics chart, and base and envelope con
nection diagrams on more than 700 
entertainment receiving tubes and pic
ture tubes. Price 25 cents.* 
• TECHNICAL BULLETINS-Authorized 
information on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 
• RCA PREFERRED TYPES LIST-PTL-501-
F (10½" x 8%")-4 pages. Lists RCA 
Preferred Tube Types, both receiving 

*Prices shown apply in U.S.A. and are subject to change without notice. 
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and non-receivmg, by function. An aid 
to equipment designers in the selection 
of tube types for new equipment design. 
Single copy free on request. 

• RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES-CRPD-105A 
(103'.i" x 8¾")-32 pages. Contains 
technical information on 134 RCA tubes 
including single-unit, twin-unit, and 
multiplier phototubes; camera and im
age-converter tubes; flying-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinE>scopes; oscillograph and 
storage tubes. Price 30 cents.* 

• HEADLINERS FOR HAMS- HAM-103B 
(10½" x 8¾")-4 pages. Technical in
formation and terminal-connection dia
grams for 48 RCA "HAM" PREI:<'ER
ENCE TYPES: modulators, class C 
amplifiers and oscillators, frequency 
multipliers, rectifier tubes, thyratrons, 
glow-discharge ( cold-cathode) tubes, and 
cathode-ray tubes. Single copy free on 
request. 

• RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES
ID-1020A (10½" x 8¾")-16 pages. 
Lists more than 2000 type designations 
of 26 different manufacturers arranged 
in alphabetical-numerical sequence; 
shows the RCA Direct Replacement 
Type or the RCA Similar Type, when 
available. Price 20 cents.* 

Semiconductor Devices 
• RCA TRANSISTORS AND SEMl~ON
DUCTOR DIODES-SCD 108A (10½" x 
8¾")-32 pages. New booklet contains 
technical data on RCA transistors and 
semiconductor diodes. Includes section 
on transistor theory, an interchangeabil
ity directory which lists over 750 type 
designations of 27 different manufactur-

, ers, and a section on circuits containing 
24 schematics illustrating some of the 
more important applications of tran
sistors and semiconductor diodes. Price 
25 cents.* 

• TECHNICAL BULLETINS Authorized 
information on RCA transistors. Be 
sure to mention transistor-type bulletin 
desired. Single copy on any type free 
on request. 

• RCA SILICON RECTIFIERS-Technical 
bulletin containing authorized informa-

tion on silicon rectifiers of the dif
fused-junction type: types lNl 763 and 
lNl 764. Bulletin includes characteris
tics and performance curves. Single copy 
free on request. 

Components and Service 
Parts 

• SERVICE PARTS DIRECTORIES FOR RCA 
VICTOR TV RECEIVERS 

SP-1007-1946-1950 (101/a" x 16¾")-
80 pages. Schematic diagrams and re
placement parts lists for all RCA Victor 
TV receivers manufactured from 1946 
through June 1950 (56 models). Each 
schematic diagram faces its correspond
ing parts list for quick reference. Price 
75 cents.* 

SP-1014-1950-1951 (101/a" x 16¾")-
142 pages. Schematic diagrams, replace
ment parts lists, and top and bottom 
chassis views for the 71 models of 1950 
and 1951 RCA Victor TV receivers. The 
comprehensive index for model and 
chassis numbers provides a ready source 
of reference. Price $1.50.* 

SP-1021-1952 (101/s" x 16¾")-36 
pages. Schematic diagrams, wiring dia
grams, replacement parts lists, and top 
and bottom chassis views for the 27 
models of 1952 RCA Victor TV receiv
ers. The comprehensive index cross
references RCA TV model names to 
model numbers, and model numbers to 
the publication in which information 
may be found. Price 50 cents.* 

SP-1028-1953 (101/s" x 16¾")-84 
pages. Schematic diagrams, wiring dia
grams, replacement parts lists, and top 
and bottom chassis views for the 108 
models of 1953 RCA Victor TV receiv
ers. Also includes schematic diagrams, 
replacement parts, and other informa
tion for radio chassis used in radio-TV 
combination receivers. Cross-references 
model names to model numbers of all 
RCA TV receivers from 1946 through 
1958. Cross-references all model num
bers and chassis numbers to the publi
cation in which information may be 
found. Price $1.35. * 
SP-1035-1954 (101/s" x 16¾")-72 
pages. Schematic diagrams, top and bot
tom chassis views, replacement parts 

•Prices shown apply in U.S.A. and are subject to change without notice. 
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lists, and top and bottom chassis adjust
ments for the 106 models of 1954 RCA 
Victor TV receivers. Also included is in
formation on the CT-100 and the 21-
CT55 Color Television Receivers, and 
the RP-197 and RP-198 3-speed record 
changers. The comprehensive index ref
erences model names to model numbers 
of all RCA Victor TV receivers from 
1946 through 1954, and all model and 
chassis numbers to the Service Parts Di
rectory in which information may be 
found. Price $1.25.* 

SP-1042-1955-1957 (103/a" x 16¾")-
128 pages. Schematic diagrams, top and 
bottom chassis views, replacement parts 
lists, and chassis adjustments for more 
than 250 models of 1955, 1956, and 1957 
RCA Victor black-and-white and color 
TV receivers. Includes servicing infor
mation on printed circuit boards and 
adjustment and trouble-shooting infor
mationon the RP-205 and RP-208 record 
changers. Cross-references all RCA 
model names to model numbers, and 
model numbers to the publication in 
which information may be found. Price 
$2.00.* 

• TV SERVICING. Bulletin TVS-1030 
(10½" x 8%")-48 pages. This new 
booklet contains a compilation of articles 
on TV trouble shooting, TV tuner align
ment, and TV circuit analysis by two of 
RC A's experts in the field of TV servicing 
and test equipment-John R. Meagher 
and Art Liebscher. Price 35 cents.* 

• TV SERVICING, SUPPLEMENT 1. Bul
letin TVS-1081 (10½" x 8%")-12 
pages. This new booklet contains an 
article by John R. Meagher on solving 
trouble shooting problems in those bard
to-serviee television receivers known to 
service technicians as "tough" sets or 
"dogs." Emphasizes time-saving com
ponent-checking techniques and proper 
use of test equipment. Price 15 cents.* 

• RCA COMPONENTS DIRECTORY FOR 
TV RECEIVERS-1006C (10½" x 8%") 
-52 pages. Lists major components of 
100 different brands of TV receivers for 
which RCA replacement components 
are available. Prepared especially for 
service technicians and parts distribu
tors. Easy-to-use format simplifies loca
tion of proper replacement part. Price 
50 cents.* 

• RCA VICTOR TV SERVICE PARTS GUIDE 
-SP-2001B (10½" x 8%")-16 pages. 
Lists stock numbers of major replace
ment parts for RCA Victor TV sets by 
receiver-model number and correspond
ing receiver-chassis number. Also lists 
stock numbers of tuner-replacement 
parts for individual tuner chassis. Covers 
period from 1946 through 1956. Price 
25 cents.• 

• PRACTICAL COLOR TELEVISION- Re
vised Edition (11" x 8½")-84 pages. 
Black-and-white and color illustrations. 
Presents comprehensive information on 
basic color principles, transmitted color 
signal, color camera, and color picture 
tube. Covers commercial-model receiver 
circuit using the RCA-16GP22 picture 
tube, as well as installation and service 
of color receivers. Provides detailed de
scription of color-test equipment. Price 
$2.00.* 

• PRACTICAL COLOR TELEVISION, SUP
PLEMENT 1-(11" x 8½ 11)-Contains 36 
pages plus fold-out schematic and block 
diagrams. Describes theory, operation, 
and servicing of large-screen color tele
vision receiver utilizing RCA-21AXP22 
color picture tube. Includes 55 black
and-w hite and color illustrations includ
ing schematic and block diagrams, wave
forms, and explanations of color circuits 
and adjustments. Price 75 cents.* 

• RADIO AND RECORD CHANGER SERV
ICE PARTS DIRECTORY-SP-1008B (8%" 
x 10½")-16 pages. Lists stock numbers 
of major replacement parts by receiver 
model number for all RCA Victor radios 
from 1954 through June 1958. Also in
cludes stock numbers of major replace
ment parts for RCA phonographs, and 
an index cross-reference of RCA record 
changers to cartridge and styli. Price 25 
cents.* 

• RCA PHONOGRAPH CARTRIDGE GUIDE 
-SP-2008B (10½" x 8%")~4 pages. 
Lists stock numbers of RCA cartridges 
and replacement styli. Also lists stock 
numbers of RCA cartridges and model 
numbers of record players by RCA Vic
tor model numbers. Single copy free on 
request. 

Batteries 
• RCA RADIO BATTERIES FOR FLASHLIGHT, 
RADIO, AND INDUSTRIAL APPLICATIONS 

*Prices shown apply in U.S.A. and are subject to change without notice. 
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-BAT-134C (10%"x8¾")-12 pages. 
Contains characteristics, terminal con
nections, and socket patterns of more 
than 100 RCA dry batteries for radio, 
flashlight, and industrial applications. 
Includes interchangeability directory, 
and a battery replacement guide for 1948 
to 1957 inclusive for portable radios. 
Price 25 cents. 

• RCA BATTERIES FOR TRANSISTOR AP· 
PllCATIONS-TBA-107 (10½" x 81/a") 
-16 pages. Contains technical data on 
13 Le Clanche alkaline dry-cell and mer
cury-type dry batteries specifically de
signed for use in compact portable radio 
receivers, communications equipment, 
and other applications utilizing tran
sistors. Price 15 cents.* 

Test and Measuring 
Equipment 

INSTRUCTION BOOKLETS Illustrated 
instruction booklets, containing specifi
cations, operatingandmaintenancedata, 
application information, schematic dia
grams, and replacement parts lists, are 
available for all RCA test instruments. 
Booklets for the following popular in
struments are available at the prices in
dicated. Prices for booklets on other in
struments are available on request. 

WR-36A (Dot-Bar Generator) .. $0.50* 
WA-44A (AudioSignalGenerator) 0.50* 
WA-44B (Audio Signal Generator) 0.50* 

tTrade Mark Reg. U.S. Pat. Off. 

WR-46A (Video Dot/Crosshatch 
Generator) . . . . . . . . . . 1.00* 

WR-49A (RF Signal Generator) . 0.50* 
WR-49B (RF Signal Generator) . 1.00* 
WO-56A (7" Oscilloscope) ...... 0.50* 
WR-59C (TV Sweep Generator). 0.50* 
WR-61A (Color-Bar Generator). 0.50* 
WR-61B (Color-Bar Generator). 1.00* 
WR-69A (TV-FM Sweep 

Generator) . . . . . . . . . . 1.00* 
WR-70A (RF-IF-VF Marker 

Adder) .............. 0.75* 
WV-77A (JuniorVoltOhmystt) .. 0.25* 
WV-77B (Junior VoltOhmystt) .. 0.50* 
WV-77C (Junior VoltOhmystt) .. 1.00* 
WV-77E (VoltOhmystt) ......... 1.00* 
WO-78A (5" Oscilloscope) ...... 0.50* 
WO-78B (5" Oscilloscope). . . . . . 1.00* 
WV-84A (Ultra-Sensitive DC 

Microammeter) . . . . . 0.25* 
WV-84B (Ultra-Sensitive DC 

Microammeter) ...... 0.75* 
WR-86A (UHF Sweep Generator) 0.50* 
WV-87A (Master VoltOhmystt). 0.50* 
\VV-87B (Master VoltOhmystt). 0.75* 
WO-88A (5" Oscilloscope) ...... 0.50* 
WR-89A (Crystal-Calibrated 

Marker Generator) . . . 0.50* 
WO-91A (5" Oscilloscope) ...... 1.00* 
WV-97A (Senior VoltOhmystt) .. 0.50* 
WV-98A (Senior VoltOhmystt) .. 1.00* 
WT-l00A (Electron-Tube 

MicroMhoMeter) .... 1.75* 
WT-l00A Tube Data Chart ..... 3.00* 
WT-110 (Automatic Electron Tube 

Tester) .............. 0.75* 

*Prices shown apply in U.S.A. and are subject to change without notice. 
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Reading List 

This list includes references of both elementary and advanced character. 
Obviously, the list is not inclusive, but it will guide the reader to other references. 

ALBERT, A. L. Fundamental Electronics and Vacuum Tubes. The MacMillan Co. 

CHAFFEE, E. L. Theory of Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc. 

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

DOME, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 

EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc. 

EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Inc. 

FINK, D. G. Engineering Elecfronics. McGraw-Hill Book Co., Inc. 

FINK, D. G. Television Engineering. McGraw-Hill Book Co., Inc. 

GHIRARDI, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 
and Co., Inc. 

GRAY, T. S. Applied Electronics. John Wiley and Sons, Inc. 

GROB, B. Basic Television. McGraw-Hill Book Co., Inc. 

HENNEY, KEITH. Radio Engineering Handbook. McGraw-Hill Book Co., Inc. 

HOAG, J.B. Basic Radio. D. Van Nostrand Co., Inc. 

KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 

MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc. 

MARCUS, A. Elements of Radio. Prentice-Hall, Inc. 

MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 

MOYER AND WOSTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
Co., Inc. 

PENDER, DELMAR, AND MCILWAIN. Handbook for Electrical Engineers-Communi
cations and Electronics. John Wiley and Sons, Inc. 

PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 

Proceedings of the Institute of Radio Engineers (a monthly publication). 

RCA TECHNICAL BooK SERIES. Electron Tubes, Vol. I and Vol. 11. RCA Review. 

REICH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Inc. 

RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 

SPANGENBERG, K. R. Vacumn Tubes. McGraw-Hill Book Co., Inc. 

TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 

TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 

The Radio Amateurs Handbook. American Radio Relay League. 

VAN DER BlJL, H.J. Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc. 

ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John 
Wiley and Sons, Inc. 
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RCA Receiving Types NOT Recommended 

For New Equipment Design 

Certain receiving tube types should be avoided in the design of 
new equipment because they are approaching obsolescence or have 
limited or dwindling demand. Such RCA Types are listed below. For 
a guide to the selection of tube types recommended for new equip-
ment design, refer to the RECEIVING TUBE CLASSIFICATION CHART. 

024 6A8 6F8-G 7A8 7Y4 19J6 
OZ4-G 6A8-G 6G6-G 7AD7 7Z4 l9T8 
1A5-GT 6A8-GT 6J7-GT 7AF7 12A8-GT 24-A 
1AX2 6AB5;6N5 6K7 7AG7 12AH7-GT 25W4-GT 
1C5-GT 6AB7 6K7-GT 7AH7 12AU7 2525 
1L6 6AC5-GT 6N7 7B4 12AW6 27 
1LA6 6AD7-G 6Q7 7B5 12AV7 35A5 
1LB4 6AF4 6Q7-GT 7B6 12BD6 35Y4 
1LC5 6AH4-GT 6R7 7B7 12C8 35Z3 
1LC6 6AH6 6S7 7B8 J2.J5-GT 35Z4-GT 
1LD5 6AL7-GT 6S8-GT 7C5 12.17-GT 41 
1LE3 6AQ7-GT 6SA7-GT 7C6 12K7-GT 42 
ILG5 6AR5 6SB7-Y 7C7 12K8 43 
1LH4 6B8 6SF5-GT 7E7 12Q7-GT 47 
1LN5 6BD6 6SF7 7F7 12SA7-GT 50A5 
1S4 6BF5 6SJ7-GT 7F8 12SF7 50X6 
1-v 6BG6-G 6SK7-GT 7G7 12SK7-GT 50Y7-GT 
1X2-A 6BK5 6SQ7-GT 7H7 14A7 70L7-GT 
3LF4 6BY5-GA 6SR7 7J7 14AF7 75 
5AZ4 6C5-GT 6S87 7K7 14B6 78 
5T4 6C6 6U5 7N7 14C7 80 
5L"4-G 6C8-G 6Y6-G 7Q7 14F7 84/624 
5V4-G 6D6 7A4 7R7 14F8 117L7 ;M7-GT 
5X4-G 6F6-G 7A5 7V7 14Q7 117N7-GT 
5Z3 6F6-GT 7A6 7W7 14R7 117P7-GT 
6A7 6F7 7A7 7X7 19BG6-GA 11726-GT 

RCA Preferred Types List 

A list of preferred tube types is available to assist equipment 
designers and manufacturers in formulating their plans for future 
production of electronic equipment. This list is based on periodic 
surveys of the needs of the engineering and manufacturing fields and 
keeps abreast of technological advances in tube design and appli
cation. 

A copy of the current list will be gladly furnished on request. 
Write to Commercial Engineering, Electron Tube Division, Radio 
Corporation of America, Harrison, N. J. 
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