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Electrons, Electrodes, and Electron Tubes 

The electron tube is a marvelous 
device. It makes possible the performing 
of operations, amazing i_n conception, 
with a precision and a ce,-tainty that are 
astounding. It is an exceedingly sensi
tive and accurate instrument-the prod
uct of coordinated efforts of engineers 
and craftsmen. Its constructioP ,-equires 
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 eleclrons. 
Scientists have estimated that electrons 
weigh only 1/30-billion, billion, billion, 
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 
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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 forin is applied to 
the cathode, electrons are released. Heat 
is tli.e 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 filamenl, or direclly 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 elec
trollB, 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. 1 

INSULATED 
HEATER 

Fig. 2 

CATHODE 
COATING 

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 1A7-GT, 
1R5, 1U4, and 3V4. AC-operated types 
having directly heated filament-cath
odes include the 2A3 and 5Y3-GT. 

An indirectly heated cathode, or 
beater-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 



RCA Receiving Tube Manual 

attraction to the electrons (unlike elec
tric charges attract; like ch11rges 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 appiied to the plate, the plate is alter
nately made positive and negative. Be
cause plate current flowi 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 

OUTPUT 

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 

.. 
z 
w 
a: 
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PLATE Vot.TS 

ALTERNATING 
1/0LTAGE INPUT 

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 volt11-ge. 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 of 
emission current is somewhat larger than 
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the maximum current which will be re
quired from the cathode in the use of the 
tube, it is ordinarily less than the full 
emission 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, 
such as the 5V 4-G 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
vapor rectifier tubes. When such tubes 
are operated, a small amount of mercury 
contained in the tube is partially vapor
ized, filling 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 mercury 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 rectifier 
tubes, such as the 0Z4 and 0Z4-G, also 
depend on gas ionization for their opera
tion. These tubes are of the full-wave 
desjgn 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 anode which 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 required 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 relative'.y 
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. 

INPUT 

ELECTRON 
rLOW 

~----;A 
PLATE 

CURRENT 

Fig. 6 

OUTPUT 

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 cathgde, 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.1 (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 

-----IA 
PLATE 

CURRENT 
-\=-=;::;.:..~ 

OUTPUT 

_11!1 + \._ 311111-+---' 
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 Cilpacitance is reduced from sev
eral micromicrofarads (µµf) for a triode 
to 0.01 µµfor 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 
secondary 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 

HEATER 
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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. 
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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. 

Beam Power Tubes 
A beam power tube is a tetrode or 

pentode in 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 electrons 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 
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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, 
6L6-G, 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 
functions 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 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 
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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-
magnet arrangement, and how the beam 
is deflected by means of an electromag
netic deflecting yoke. 

The color kinescope 21AXP22-A 
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. 



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. 

Dynamic 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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Fig. 12 

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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Conlrol-grid-plale transconduct
ance, or simply transconductance (gm), 
is a factor which combine, 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 Jn 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 l00 
( %J Eb volts X lb 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: 

p . . . ( h ) Po watts 
ower sens1t1v1ty m os = (Eln, rms)t 



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 
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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. 

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 
1.lSing 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 

Fig. 13 

shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (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 

1NPIJ1 
31GNAL 

LO.AO 
RESISTANCE 

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= RI-' X+RL 
L rp 

gmXrpXRL 
or 1000000 X (rp + RL) 

where /A is the amplification factor of 
the tube, RL is the load resistance in 
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ohms, rp 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 wiH 
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. 

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 RESISTANCE
COUPLED AMPLIFIER SECTION. 

The in put impedance of an electron 
tube (that is, the impedance between 
grid and cathode) consists of (1) a reac
tive component due to the capacitance 

z 
g 

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-ceupled audio ampli
fier, therefore, the loaaing 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 
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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. 

Fig. 16 illustrates the construction 
of the grid No.l (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.l 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 

CATHODE PLATE 

Fig. 16 

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. 17 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
nalssatisfactorily. 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. 
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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 

Fig. 18 

power sensitivity and efficiency than 
triode or conventional pentode types. 

A class A power amplifier is aiso 
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. 

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 
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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 

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 resistance, 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 
Eco 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, Io, corresponding to point 
P. 

(3) Locate the point 2Io, which is 
twice the value of I0 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 andP. 

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 (Imax - Im1n), 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 de
operated filament. When the filament is 
ac-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 Eeo 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 Eeo 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
meter is given by 

Po= (Imax - Im!n) X (Emax - Emln) 
8 

where E is in volts, I is in amperes, and 
Po 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: 

Imax+ Imin _ Io 

% distortion = -1ma-x---2-1m-1-n--x 100 

where I~ is the zero-signal plate current 
in amperes. If the distortion is excessive, 
the load resistance should be increased 
or, occasionally, decreased slightly and 
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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, Eeo = 
-(0.68 X 250) /4.2 = --40.5 volts. From 
the curve for this voltage, it is found 
that the zero-signal plate current Io 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. 
Point 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): (365- 105) = 3 _52 watts 

The resistance represented by load 
line XYis 

(365 - l05) 2410 ohma 
(0.12 - 0.012) 

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

0.12 + 0.012 _ 0.06 

% d
. . 2 

0 1stort1on = --'
0

_::..
1
-
2

-_-
0
-_
0
-
12

- 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 
push-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-curre:nt cutoff at a 
plate voltage of 1.4Eo where Eo 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 !.ine at 0.6 Eo (see Fig. 
21), intersecting the Eo= 0 curve at the 
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point Imax• Then, Imax is determined 
from the curve for use in the formula 

Po = (lmax X Eo)/5 

If Imax is expressed in amperes and E0 

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

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

where Eo is expressed in volts, Imnx in 
amperes, and Rpp in ohms. 

Example: Assume that the plate 
voltage (Eo) is to be 300 volts, and the 
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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 0.6E0 = 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 (Rpp) = 4 X (250 - 150) 
/0.2 = 2000 ohms. 

Power output for a pentode 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 0, should be nearly equal to 
the change in bias from 0, to A,. If this 
condition can not be met with one line, 

% total (2nd and 3rd) harmonic 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 

C :0 

----------·-
(MtN Eo 

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: 

. Emax- Emin 
Load res1Stance (RL) = Imax _ Imln 

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

P = [Imax-Imin+l.41 (lx-Iy)) 2 RL 
0 
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In both of these formulas, I is in 
amperes, E is in volts, RL is in ohms, 
and Po is in watts. Ix and Iy are the cur
rent values on the load line at bias volt
ages of Ee,= 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 = 
I max+ Imin - 2 Io X 100 

Imax - Im!n + 1.41 (Ix - Iy) 

% 3rd-harmonic distortion = 

Iruax - Imin - 1.41 (Ix - ly) X l00 
!niax - Imin + 1.41 (Ix - ly) 
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nomograph includes conversion factors 
for current (Fi), power output (Fp), 
plate resistance or load resistance (Fr), 
and transconductance (Fgm) 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 (Ectes) and the published 
or original value of that voltage (Epub). 
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 Ectes and Epub 
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 Fi, Fp Fr, or 
Fgm scale. 

For example, suppose it is desired 
to operate two 6L6-G'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 Because contact-potential effects become 
lines on the nomograph of Fig. 23 indi- noticeable only at very small de grid-
cate that for this voltage ratio F1 is ap- No.1 (bias) voltages, they are generally 
proximately O. 72, Fp is approximately negligible in power tubes. Secondary 
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Fig. 23 

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 conversion 
of characteristics is necessarily an ap
proximation, the accuracy of the nomo
graph decreases progressively as the 
ratio Edes/Epub departs from unity. In 
general, results are substantially correct 
when the value of the ratio Ectes/Epub is 
between 0.7 and 1.5. Beyond these lim
its, the accuracy decreases rapidly, and 
the rllsults obtained must be considered 
rough approximations. 

The nomograph does not take into 
consideration the effects of contact po
tential 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 AB2 stage, it is 
important that the plate power supply 
should have good regulation. Otherwise 
the fluctuations in plate current cause 
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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, such as the 5V4-G, 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 AB1 Power Amplifiers 
In class AB1 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 Rpp=4E0 /I', 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, 
Rpp = 4(Eo - 0.6Eo) /Imax, but is more 
general. Power output = (Imax/ y'2 )2 X 
Rpp/4, where Imax is the peak plate cur
rent at zero grid volts for the load chosen. 
This formula simplified is (Imax) 2 X Rpp/ 
8. The maximum-signal average plate 
current is 2Imax/1r or 0.636 Imax; the 
maximum-signal average power input is 
0.636 Imax 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 (lor two tubes) = (Imax X Eo)/5 
Rpp = l.6Eo/Imax 

where Eo is in volts, Imax 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 Ec=0 curve at the point 
lmax=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 
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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 Rpp, 
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 E0 = 
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= (I max/ v'2 )2 Rpp/4 
= (0.2/1.41)' X 3000/4 
= 15 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. 
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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 zer<Hlignal 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. 

AB 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 
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through these points is the composite 
curve for a bias of -30 volts-, s,hown as a 
long-short dash line in Fig. 24. At tlie 
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 L,.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. 

Iha = (2lo., - I max) /8 

In the example, where Io•• is 0.097 am
pere and Imax is 0.2 ampere, ha = (2X 
0.097-0.2)/3= (0.194-0.2)/3= -0.006/ 
3= -0.002 ampere. (The fact that Iha 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. ha 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, = 2/8 X (lmax + Io.,) 

In the example, h, = 2/3 X (0.2 + 
0.097) = 0.198 ampere. Thus, the per
centage of third-harmonic distortion is 
(Iba/h,) 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 poy.rer in order that distortion 
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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 AB, 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 AB, 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. 
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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. Ex
amples of twin triodes used in class B 
service are the 6N7 and 1G6-GT. 

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 
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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 
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voltage is applied across an appropriate 
impedance in the cathode circuit. The 
cathod~rive 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/gm when the load resistance is small 
compared to the rp 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 
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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 R2/(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' P 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 

IN~11 
51~ 

Fig. 27 
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plate-current waveform, the af plate 
voltage has a waveform shown by e' P• 

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' gf• 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 

. . ~ Lpf"--.:7 

Fig. 28 

applied to the grid produces a compo
nent of plate current i' pf. 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' pf is the component of plate current 
due to the feedback voltage on the grid. 
The dotted curve shown by i' v 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 iv, 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 
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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 2- The output signal volt
age of T, and a portion of the output 
signal voltage of T2 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 2 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. 

Constant-current inverse feedback 
is usually obtained by omitting the by
pass capacitor across a cathode resistor. 

IILIG 
c- B;C+ B+ 

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. AB 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: 

µX RL 
V. A.= rp + RL X (µ + 1) 

For a penwde: 
gmX RL 

V. A. 1 + (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 
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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. 

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-

INPUT 
SIGNAL 

Fig. 30 

OUTPUT 
VOLTAGE 

! 
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 
be 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. 

. 1,000,000 
Reqm.red gm (µmhos)=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: 
Zo X rp 

Cathode RL= rp _ Zo X (l + µ) 

For pentode: 
Zo 

Cathode RL l _ (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-

INPUT 
SIGNAL 

Fig. 31 

B+ 

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. 
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R . d 1,000,000 2000 h equire gm 500 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 be 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 

INPUT 
SIGNAL 

Fig. 32 

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(lOO+l) 2600 ohms 

The voltage across this resistor for 
a plate current 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 6AT6 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, 
500 X 54000 

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

The bias voltage obtained across 
this resistance is 1460 X 0.0008 = 1.17 
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-supply 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 
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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 60,000 
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
tude of this reflected impedance increases 
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 capacitaRce 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. 

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
quency 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 vesy 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
tudesignal. Thevolumeexpander, 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 Rs, 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 6L'l, the gain of the amplifier in
increases with increase in signal ampli
tude and thus 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 n~ignal bias volt
age on grid No. 3 is controlled by adjust
ment of contact P. This contact should 
be adjusted initially to give a n~ignal 
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. 

'----o 

Af' 
INPUT 

I\F OUTPUT 

~ 
C1, C,, C, = 0.1 µf 
C,, C,, c. = 0.5 µf 
R1 = 1-MegohmPotentiometer 

(Volume Control) 
R,=l Megohm 
R,, R• = 100,000 ohms, 1 watt 
R, = 1-Megohm Potentiometer 

(Expansion Contro~) 
,: R, = 10,000 ohms, 0.1 watt 

R, = 100,000 ohms, 0.1 watt 
Rs= 250,000 ohms, 0.1 watt 
R, = 500,000 ohms, 0.1 watt 

Fig. 33 

by changing the bias on grid No. 3. When 
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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Phase Inverters 
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 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 T2. The out
put voltage of T, is applied to the grid 

Fig. 34 

of triode Ta. A portion of the output 
voltage of T, is also applied through the 
resistors Ra and R. to the grid of T 2- The 
output voltage of T2 is applied to the 
grid of triode T •. 

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 R2 and swings the plate of 
T 2 in the negative direction. Thus, when 
the output voltage of T, swings positive, 
the output voltage of T 2 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 T2, R4 should be equal to 
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the sum of Ra and R,. The ratio of 
Ra+ R. to R, 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 R. 
divided by the voltage gain of T2; Ra is 
equal to R. minus R,. Values of R,, R2, 
Ra 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 T •· 

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
N o.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-
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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
torin 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 Mc 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. Since the development of the 
cascode-type circuit shown in Fig. 35, 
however, the stable operation previously 
obtained only with pentode amplifiers 
has been combined with the low-noise 
characteristics of triodes. 

The rf amplifier stage shown in Fig. 
35 uses a high-gain twin triode· such as 
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the 6BQ7-A or 6BZ7. The relatively 
high transconductance of these tubes 
permits high gain and low equivalent 
noise resistance. These tubes also pro
vide high input impedance which aids in 
obtaining high input-circuit gain over 
the vhf television broadcast range. The 
twin-triode circuit permits better isola
tion 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 the series inductance, L,, between the 
plate of the first triode section and the 
cathode of the second triode section of 
the 6BQ7-A or 6BZ7. This inductan~ 
resonates in series with the total (tube 
plus stray) capacitance, designated CT,· 
between the cathode of the second triode 

RF 
INPUT 

~C C TYPE 6BQ7·A 
2 C OR 6B27 

Fig. 35 

RF 
OUTPUT 

TO MIXER 

section and ground. The value of L, is 
chosen so that the resonance occurs 
above the upper end of the vhf broad
cast range. The use of this series resonant 
circuit minimizes feedback of rf voltage 
from the plate of the first triode section 
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 components. 

The direct coupling between the 
two triode sections 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 sec
tion, thereby extending the tube's cut
off characteristic. This extension mini
mizes cross-modulation when automatic 
gain control (age) bias is applied to the 
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grid of the first triode section. For most 
effective gain control over a wide range 
of input levels, however, it is desirable 
to allow the bias of the second triode 
section also to vary somewhat with sig
nal level. Consequently, the grid of the 
second triode section is connected to a 
tap on a de voltage divider between the 
plate of the second triode section and a 
fixed voltage source, E. When the input 
signal is strong, the application of age 
bias to the grid of the first triode section 
increases the total voltage drop across 
the tube and produces a higher positive 
potential on the direct-coupled cathode 
of the second triode section. The grid of 
the second triode section, however, is 
prevented from following the cathode 
potential completely because of the volt
age-divider connection to the fixed-po
tential source. Therefore, the grid bias 
developed in the second triode section 
depends on the ratio between the volt
age-divider connection and the plate po
tential of the input triode. The values of 
E, R,, and R, are chosen so that the 
stage has a suitable gain characteristic 
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, 
Cin and Cout, as follows: 

Figure of Merit= C ~mC 
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. 36, is con
nected between the second detector of 
the television receiver and the picture 
tube. The contrast control, R,, in this 
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circuit controls the gain of the video 
amplifier tube. The inductance, L,, in 
series with the load resistor, RL, main
tains the plate load impedance at a rela
tively constant value with increasing 
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Fig. 36 

frequency. The inductance L, isolates 
the output capacitance of the tube so 
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, or the pentode sections of 
types 6A W8 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 
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band from approximately 2.4 to 4.5 Mc 
is fed to a bandpass amplifier, as shown 
in the block diagram in Fig. 37. The color 
synchronizing signal, or "burst," con-
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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. 
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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. 38. In this 
circuit, the time constant of the network 
R,C, is Jong with respect to the interval 
between pulses. During each pulse, the 
grid is driven positive and draws cur
rent, thereby charging capacitor C,. 
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 
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TO 
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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 
video signal includes information which 
enables each generator to derive its cor
rect triggering. One horizontal sync pulse 
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 
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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 
Di-Odes, 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. 39, 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 
required by the plates and the other 
electrodes of the tubes in the receiver. 

A half-wave rectifier and a full. 
wave rectifier circuit are shown in Fig. 
40. In the half-wave circuit, current 
flows through the rectifier tube to the 
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 
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. +r ~/\ /\ TRANSFORMER 

O V V V SECONDARY VOLTAGE 

..,. ' 

b /\ /\ RECTIFED VOLTAGE 
PLATEN21 

-

0

1 V V V RECTIFIED\Q.TAGE 
PLATE N22 

+1/VVVVV\ COMBINED ' RECTIFIED 
VOLTAGE 

0 L--IL..-'L---"'----"---"---'- PLATES NOi a. 2 
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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 

FULL-WAVE RECTIFIER 

Fig. 40 

rectifier tube type and in the CIRCUIT 
SECTION, respectively. 

Parallel 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-
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nected. Otherwise, the tube drops will 
be considerably unbalanced and larger 
stabilizing resistors will be required. 

Two or more vacuum rectifier tubes 
cail 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. 41. The circuit de
rives its name from the fact that its de 

Th Tz:: SCPARATE: f"ILAMCNT 
TRANSrORMCR WINOIN~S 

Fig. 41 

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 
twi> 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, 
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. 

VOLTAGE-DOUBLER CIRCUIT 
f'ULL-WAVC 

· ..... --.----~ r---,---, 

117 v. 
RMS 

•NPUT 
DC 

OUTPUT 

+ 

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. 41 is called a full
wave voltage doubler because each 
rectifier passes current to the load on 
each half of the ac input cycle. 

Two rectifier types especially de
signed 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. 42 and 43. 

With the full-wave voltage-doubler 
circuit in Fig. 42, it will be noted that 
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 
a circuit arrangement may cause hum 
because of the high ac potential between 
the heaters and cathodes of the tubes. 

The circuit in Fig. 43 overcomes 
this difficulty by making one side of the 
ac line common with the negative side 
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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 

• 

A diode-detector circuit is shown 
in Fig. 45. The action of this circuit 
when a modulated rf wave is applied is 
illustrated by Fig. 46. The rf voltage 
applied to the circuit is shown in light 

UNMODULATED 
AF CARRIEP. 

AF MODULATING 
WAVE AMPLITUOE-MOOULATEO 

RF WAVE 

Fig. 44 

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 
television station, the station radiates 
a radio-frequency (rf) wave which is of 
either of two general types. In one type, 
the wave is said to be amplitude modu
lated when its frequency remains con
stant and the amplitude is varied. In the 
other type, the wave is said to be fre
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 
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. 44. 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 dt\tector. 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. 
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line; the output voltage across capacitor 
C is shown in heavy line. 

Between points (a) and (b) on the 
first positive half-cycle of the applied rf 
voltage, capacitor C charges up to the 
peak value of the rf voltage. Then as the 
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 
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 

Fig. 45 

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. 46, 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 
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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 
rf signal on the pl4te 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, 
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 

d 

Fig. 46 

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. 

A typical diode-detector circuit using 
a twin-diode triode tube is shown in Fig. 
47. 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 
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through the volume control R,. 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 

Fig. 47 

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 C3• The 
function of capacitor C, is to block the 
de bias of the cathode from the grid. The 
function of capacitor C4 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 
Fig. 48. In this circuit, the triode grid is 
connected directly to a tap on the diode 
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. 48 over the self-biased arrange-

Fig. 48 

ment shown in Fig. 47 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. 
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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. 49. In this circuit, the grid 
is biased almost to cutoff, i.e., operated 
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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 
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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 a11d there
fore does not lower the selectivity of the 
input circuit. 

The grid-resistor-and-capacitor 
method, illustrated by Fig. 50, is some
what more sensitive than the grid-bias 
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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 
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. 
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. 51. In this type of transmission, 
the frequency of the rf wave deviates 
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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. 

UNMODULATED RF CARRIER 

V V 
AF MODULATING WAVE: 

FREQUENCY- MOOULATED RF WAVE 

Fig. 51 

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. 52. With modulation, the fre
quency swings between B and C, and 

41 

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. 

The faults of the simple circuit are 
overcome in a push-pull arrangement, 
sometimes called a discriminator dr
cuit, such as that shown in Fig. 53. 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. 

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 
in series, varies at audio frequencies. The 

Fig. 53 

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 modulation is 
applied, the output voltage varies as 
indicated in Fig. 54. 

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
iters 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-
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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 

Fig. 54 

due to amplitude modulation of the rf 
carrier. 

The basic ratio detector is given in 
Fig. 55. The plate load for the final if 
amplifier stage is the parallel resonant 
circuit consisting of C, and the primary 
transformer T. The tuning and coupling 
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, R2, 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 R2 causes a negative volt
age to appear at the plate of diode 1. 
Because c. 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 

diodes differ according to the instan
taneous frequency of the carrier, the 
voltages across Ca and C, differ propor
tionately, the voltage across Ca being 
the larger of the two voltages at carrier 
frequencies below the intermediate fre
quency and the smaller at frequencies 
above the intermediate frequency. 

These voltages across Ca and C, are 
additive and their sum is fixed by the 
constant voltage across c •. Therefore, 
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, 

AF 
OUTPUT 

Fig. 55 

1, and the rectified voltage across C, is 
proportional to the voltage across diode 
2. Since the voltages across the two 
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and frequency-mixer stages when the 
signal increases. A simple ave circuit is 
shown in Fig. 56. On each positive half-
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cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 
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 
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l r STAG[ 

,we 
BIAS ---.A/VV'~ 
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Fig. 56 

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-
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tively slow rate. The ave voltage there
fore cannot vary at frequencies as high 
as the audio range but can vary at fre
quencies 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. 

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. 56, 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 
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 delayed 
ave or davc circuits. 

A davc circuit is shown in Fig. 57. 
In this circuit, the diode section D, of 
the 6H6 acts as detector and ave diode. 
R, is the diode load resistor and R. and 
C, 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 
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Fig. 57 

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 
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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. 57 that a por
tion of the -3 volts delay voltage is 
applied to the plate of the detector 
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. 58, 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 
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then flow from the cathode to the plate 
and thence into capacitor C,, where the 
negative charge is stored. Because of the 
low impedance offered by the diode dur
ing conduction, C, 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. 
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. 

FROM AGC 
LAST CWR VOLTAGE TO I F--:-----, IF AND RF 
STAGE · STAGES 

R1 Cz 

-=- -=-
Fig.58 

The negative voltage developed 
across resistor R, by the sync pulses is 
filtered by resistor R, and capacitor C, 
to remove the 15,750-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. 

A "keyed" age system such as that 
shown in Fig. 59 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.1 of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di-
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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.l and the plate are driven 
positive simultaneously. The amount of 
current flow depends on the grid-No.1 
potential during the pulse. These pulses 
are smoothed out in the RC network in 
the plate circuit (R,C,). Because the de 
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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, 6E5, 
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. 60. 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 
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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 
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. 61. The flow of the triode 
plate current through resistor R produces 
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 

Fig. 61 

ELECTRON
RAY TUBE 

Bi;. 

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-
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vidual base pins. It employs an external 
de amplifier. (See Fig. 62.) Thus, two 
symmetrically opposite shadow angles 
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 

A: TYPICAL VALUE 15 0.5 MEGOHM 

Fig. 62 

and 6U5 each have a remote-cutoff tri
ode which closes the shadow on a larger 
..-alue 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 
(represented in Figs. 63 and 64) 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 
electromagnetic coupling between the 
grid and plate circuits. When sufficient 
energy is fed back to more than compen
sate for the loss in the grid circuit, the 
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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 

Fig. 63 

B- A- B+ 
A+ 

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 oscillator 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. 65 is a basic multivibrator cir
cuit of the free-running type. In this cir
cuit, oscillations are maintained by the 
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 R,, and 
the voltage on the grid of V, rises until 
V 2 begins to conduct. The voltage on the 

8- HEATER B+ 
TRANSFORMER 

Fig. 64 

plate of V 2 then decreases, causing V, to 
conduct Jess and less. At the same time, 
the plate voltage of V, begins to rise, 
causing V 2 to conduct still more heavily. 
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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 V2 over the 
interval during which C, discharges 
from the voltage across R, to the cutoff 
voltage for V,. 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 
pulses of a given amplitude and frequency 

~-------------<:>+ 
Cz 

Rz 

Fig. 65 

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 tri 0 s;yn
chronized sawtooth voltage necessary for 
adequate line- or horizontal-frequency 
scanning. A simplified synchroguide cir
cuit is shown in Fig. 66. 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. 
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The triode V, in Fig. 66 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 
are also applied to the grid of V,. The 
waveforms shown in Fig. 67 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, draws current. Any 
shift in sync pulse as it is superimposed 
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. 
67 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync-pulses. The 
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Fig. 67 

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-
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age. This increased reference voltage is, 
in turn, fed to the oscillator (V,) grid 
through the voltage divider (R1R,) and 
increases the positive bias. The increased 
bias then speeds up the frequency of 
oscillations until proper synchronization 
results. 

Deflection Circuits 
Vertical Output Circuits 

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
fi~d combined vertical-oscillator-output 
stage is shown in Fig. 68. Waveshapes at 
critical points of the circuit are included 

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 
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 R,C,, 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. 
69(a). When R, is sufficiently large, C1 
does not discharge completely when V 1 
conducts. When V1 is cut off, therefore, 
the voltage on the grid of V, immedi-
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Fig. 68 

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 

ately rises to the voltage across C,. The 
resulting waveshape is shown in Fig. 
69(b). The negative-going pulse of the 
grid-voltage waveshape prevents the 
high plate pulse from causing excess 

VV1m 
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Fig. 69 

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 
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incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 

Horizontal Output Circuits 
Fig. 70 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 6BQ6-GTB/ 
6CU6 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, 

high-voltage rectifier also obtains its 
filament power through a separate wind
ing on the horizontal-output transformer. 

Current flowing through the damper 
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. 

the tube conducts a sawtooth of plate 
hlrrent which is fed through the auto
transformer to the horizontal-deflecting svNc 
yoke. At the end of the horizontal-scan- SIGNAL 

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 
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 
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Fig 70 

Frequency Conversion 
Frequency conversion is used in 

superheterodyne 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. 71, 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 paving, 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-
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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 
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
version for superheterodyne receivers 

fREQUENCY CONVERTER 

Fig. 71 

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 
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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. 

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. 72; the 6BE6 may also 
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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 

llF 
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GRID N2 3 
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OSCILLATOR 
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TYPE 68(6 
AF 

OUTPUT 
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Fig. 72 

grid, and triode plate form the oscillator 
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 
freq ·1ency 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 
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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. 
8. 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~T~ -~ 
Fig. 73 

Tubes containing electrically independ
ent oscillator and mixer units in the 
same envelope, such as the 6U8 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. 

An afc system requires two sections: 
a frequency detector and a variable re
actance. The detector section may be 
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essentially the same as the FM detector 
illustrated in Fig. 53 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. 74). 

The plate current of the reactance 
tube is shunted across the oscillator tank 

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 

e+ only during the tips of the sync pulses. 

Fig. 74 

circuit. Because the plate current and 
plate·, Yi?ltage 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. 75. 
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 
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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 

REFERENCE VOLTAGE ~ 
FROM HORIZONTAL 

OUTPUT CIRCUIT 

Fig. 76 

DC CORRECTION 
VOLTAGE TO GRID 
OF HORIZONTAL 

OSCILLATOR 

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. 



Electron Tube Installation 

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. 

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 heater volt
age. Receivers intended for operation on 
both de and ac power lines have the 
heaters connected in series with a suit-
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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 
filament subminiatures 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. 

Required resistance (ohms) = 
supply volts - rated volts of tube typ<> 
total rated filament current (amperes) 

Thus, if a receiver using two IT4's, one 
IR5, one IU5, and one 3V 4 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 taw. 

Required resistance (ohms)= 
supply volts - total rated volts of tubes 

rated amperes of tubes 

Thus, if a receiver having one 6SA 7, one 
6SK7, one 6SF7, 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. 76. 

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 be 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-
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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 acr9ss 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. 

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. 77.) 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-N o.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 
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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-No.I
to-plate (wiring) capacitances should be 
kept to a minimum, the grid N o.2 should 
be bypassed to ac ground, and the grid 
No.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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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 sh\J.Ilt the bias resistor with a 
small mica capacitor (approximately 
0.001µ{) 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 
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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 acroBB 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 18-1 and 18-4 in the 
CIRCUIT SECTION. In both of these 
circuits, the audio amplifier type 1U5 or 
12A V6 has a IO-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 stage3 (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 Jess, is used. 
Oscillator circuits employing this method 
of bias are given in circuits 18-1 and 
18-4 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. 78 and 79; (2) from a 

8- A- A+ B+ 

Fig. 78 

bleeder circuit by means of a potentiom
eter as shown in Fig. 80; 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. 56. 

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

B· B+ 
Fig. 79 

will the bias be Jess 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 by 
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• 

Fig. 80 

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. 81. 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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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 tne 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. The screen
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. 82 
shows a tetrode with its screen-grid volt
age obtained from a potentiometer. 

When pentodes or beam power tubes 
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"' 8-

Fig. 82 

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 

58 

the cathode-biasing method, it num
mizes the need for circuit adjustments. 
Fig. 83 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 
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Fig, 83 

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. 

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 Jowers 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. 82.) 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 
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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, thl:se 
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. 84 illustrates several forms of 
filter circuits. Capacitor C forms the 
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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. 

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 Rectification. 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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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. 85. 

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-
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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 
ahd 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. 
86.) The rf chokes should be placed with
in the shielding of the tube. The rf bypass 

c= RF BYPASS CAPACITOR,MICA L=Rr CHOKE 

Fig. 86 

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 interference elimination 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 
pl;ite 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. 87. Examples of trans
formers for push-pull stages are shown 
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in several of the circuits given in the 
CIRCUIT SECTION. 

High-Voltage Considerations for 
Television Picture Tubes 

Like other high-voltage devices, 
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 of 
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. 

Corona Considerations. A high
voltage system 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. 
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Picture-Tube Safety Considerations 
Tube Handling. Breakage of pi~ 

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 pi~ 
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 Precautions. 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. 



Interpretation of Tube Data 

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. 

Plate dissipation ts 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 (Screen-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-cathode 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 
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prevent arc-back in the tube operating 
within the specified temperature range. 

Referring to Fig. 88, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because Bis 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 

+ 

Fig. 88 

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 
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 
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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. 89 and 90. 
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. 
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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. 

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. 

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. 

Characteristics are covered in the 
ELECTRON TUBE CHARACTER
ISTICSSECTION and such data should 
be interpreted in accordance with the 
definitions given in that section. Char
acteristic 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. 

Interelectrodecapacitances 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 
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 receiving-type tubes 
are given according to the "design
center" system, which was adopted by 
the industry in 1939, and should be 
interpreted as follows: 

I. 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 
under averagesupply-voltage conditions. 
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. 

65 

With power-line or storage-battery 
supply, the filament may be operated in 
series with the filaments of similar tubes. 
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
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 
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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 POTENTIAL ELEC
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 
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 
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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. 

b. Class B Amplifiers-The maxi
mum plate dissipation theoretically oc
curs at approximately 63 per cent of the 
"Maximum-Signal" condition, but prac
tically 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-dr_opping 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. 91. 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
dropping resistor. When a fixed voltage 
is used, it is necessary only to determine 
that the screen-grid input is within the 
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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: 

Rg• :".: E e, (Eec,-Ec,) 
- - P c, 

where 8.g2 is the minimum value for the 
voltage-dropping resistor in ohms, Ee, is 
the selected screen-grid voltage in volts, 
E ce2 is the screen-grid supply voltage in 
volts, and Pe2 is the screen-grid input in 
watts corresponding to Ee2• 

THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N"-2 L N24 ARE 
CONNECTED TOGETHER WITHIN THE TUBE-+--+---< 

I I I I I 
MAXIMUM OPERATIN CON 1-,.

1
,_.,__--l---l--1----1 

0 

Fig. 91 
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Tube-Part Materials 
in Typical RCA Electron Tube 

1. 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. BASE-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 296 through 301. For explanation 

·of symbols on charts, see page 71. 

Filament or_ Heater Volts 1.25-1.4 2.0-5.0 6.3-117.0 

Minio- Minia- Minia-
ture 0,/.., Octal Otber ture ture Octal Otber 

RECTIFIERS (For rectlliers witb amplifier units, ,.. POWER AMPLIFIERS). 

Peafc Inverse 6AX4-GT 6W4-GT 
Volts 12AX4-GTA! J.v 

17AX4-GT• 
Below 3SW4 25W4-GT 35¥4 

Half• 1500 IJ7Zl 1)5Z4-GT 35Z5-GT] 35Z3 w-. vacuum 
IAX2 IB3-GT 3A3 382 3A2 6¥3-A 68L4 68YS-GA 

Above IV2 6AU4-6TA 19AU4 
1500 ~X2-AJ X2-8 

[ 5Z4 5AZ~l 
(6X4 6X5-CT] 7Y4 

Below 5Y3-CT 80 . 12X4 6AX5-GT 7Z4 
1500 5Y4-GT 

83-V] 
84/6Z4 

Full• 
vacuum 

[SV4-C 
w-. 

[AS4 5T4 5Z3J Above 5U4-G 
1500 5U4-C8 

5X4-C 
gas Below 1500 Cold.Cathode Type, OZ4. OZ4-G 

li5Z6-CT 25Z5) 
Doubler vacuum Below 1500 [50Y6-CT 50Y7-GT] 50X6 

I 17Z6-GT 

DIODE DETECTORS (For diode detectors with amplifier units, see 
VOLTAGE AMPLIFIERS and also POWER AMPLIFIERS). 

One Diode IA3 

Two Diodes 3AL5l 6AL5 6H6 
12AL5 12H6 7A6 

Three Diodes 68C7 

POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Vo/tag• Amplifiers. 
low-mu single unit 2A3 45 684-G 

Triod.ts single unit 68C4 6ACS-GT 
high-mu 

twin unit 6AQ7-GT 
@N7. 6N7-GT] 

38N6! 68N6 6AU5.GT 
6AQ5 6A V5.GT 68G6-G 

6AQ5-A ~68Q6-GT J 
6ASS 68Q6-CTB/6CU6 
68K5 [6C85 6C85-A] 
6CU5 [6CD6-G 6CD6-GA] 

12A85§ 6DG6.-GT 6£-A 
12AQ5 [6L6 6L6-C 
I 2CA5t [6V6 6¥6-G 7A5 

single 3Q5-GT' 12CU5l 6W6.GT 6Y6-G 7C5 
unit 3LF4 5AQ5l 25CA5 128Q6-GTB/ 12CU6! 

Beom 8585] 12DQ6-Al 12L6-GT! 35A5 
Tubes 5C5 12¥6-CT 12W6-GT! 

[5085] 178Q6.-GTB•i7DQ6-A• 50A5 
50C5 198G6-GA 

858Q6-GT J 
5BQ6-GTB/25CU6 

25CD6cGAl 
[7SL6 25L6-CT] 
35L6-CT 50C6-G 

S0L6-GT 
70L7-GT 

. 
with [ll7L7/M7-GT] 

rectifier 117P7-GT 
I 17N7-GT 
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RCA Receiving Tube Manual 

Filament or Heater Volts 1.25-1.4 2.0-5.0 6.3-117.0 

Minio- Minia-
fur• Other Octal Otha ture Miniature Octal Other 

POWER AMPLIFIERS with and without Rectifiers, Diode Detecto;.., and Voltage Amplifiers. 

[~.] [6CL6 6AG7] 7B5 
[6AK6 6G6-G] 7AD7 

single 

ns::] 
IA5-GT 6AR5 r· 6F6-G1 42 

Pentodes unit IC5-GT 47 6F6-GT 
ILB4 [6K6-GT 41] 

43 

with medium-mu triode 6AD7-G 

CONVERTERS & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS). 

3BE6l [6BE6 6SA7 ] 

6 
6A8. 

IE8f 6SA7-GT 6A8-G J 7B8 
pentagrid, IL6 IA7-GT {2BE6 12SA7 tj 6A8-GT 6A7 7Q7 

JR5 ILA6 12AD6 12SA7.CT 
JLC6 12BA7 6BA7 6SB7-Y'.l I 2A8-G7 14Q7 

fAT8u rT8tT8-A• Con• 5CG8l CG8 6U8-A• 
verten triode-pentode 5X8! 6X8 6U8 

5U8l G8-A• 
19X8 

triode-hex ode 6K8. 12K8 

triode-heptode 7J7 

odode 7A8 

Mbcers pentagrid 6L7 

ELECTRON-RAY TUBES 

with remote-cutoff triode 6AB5{6N5 
Single 41.15 

with sharp-cutoff triode 6E5 

Twin without triode 6AF6-G 

Triple without triode 6AL7-GT 

VOLTAGE AMPLIFIERS with and without Diode Detecton; 
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS. 

2AF4-Al ijAF4, 6AF4-A] 6AH4.CT 

single unit 3AF4-A• 6BN4 6C4 [6C5. 6C5.GT] 
ILE3 2BN4l [6S4. 6S4-AlJ (6J5. 6)5-GT] 7A4 

27 6T4 12B4-A•t 12)5.CT 

with rf 5AN8l MU81]~AN8] 
pentode 5AV8l ~BHBt 6CH8 6F7 

6AZ8 
with power 6AD7-G pentode, 

medium- with two 12AE6° [6BF6 6SR7 6R7] 
mu diodes 12Aj6°[12BF6 12SR7] 

~BK7-A 6BC8J 6BL7-GT 6BX7-GT 7AF7 
6BQ7-A 6BZ7 6C8-G 7F8 

4BQ7-Aj 6)6 £6CG7t 6F8-G J 7N7 
[4BC8! 7AU7• 6SN7-GTB! 14AF7 

twin unit 4BZ7! 12AU7• 8CG7• 12AH7-GT l4F8 
5BQ7-A• 12AV7• 12SN7-::;T 

5)6! tBH7•. ~ 12BH7-A•t 
Triodes 19)6 

dual uniia 6CM7l 8CM7• 
[6F5 6F5.GT] 

single unit 6AB4 [ 6SF5. 6SF5-GT] 7B4 
12SF5 

with diode IH5-GT 
JLH4 

12AT6 ~6AT6 6Q7. 6Q7-GTJ 786 14B6 
high-mu with two 

6AQ6 6SZ7 7C6 75 
3AV6! 12AV6 6AV6 6SQ7, 6SQ7-GT] 7K7 7X7 diodes 12Q7-GT 

U2SQ7, 12SQ7-GT] 
with three 5T8+ 6TB 19TB 658-GT diodes 

12AT7• 6SC7 12SC7 7F7 14F7 
twin unit 12AX7• 6SL7-GT 

12AZ7• 12SL7-GT 
with rf 6AW8! 

pentode 8AW8-A• 
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Filament or Heater Volts 1.25-1 .4 2.0-5.0 6 .3-117.0 

Minio• Minio-,,,,. Ot,.., Otta/ Ot,..,. lure Miniature Ott.,/ Otlt., 
VOLT AGE AMPLIFIERS with and without Diode Detecton, . 

TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS. 

sharp-cutoff I 
TelrOd.s I power 

single unit IT4 ILG5 

remote• 
cut -off with triode 

with diode 

with two 
diodes 

semi• single unit 
,emote-

with triode P...iodn cutoff 

IADSt 
IL4 ILCS 

single unit IU4 ILNS 
IN5-GT 

sharp• 
cutoff 

with triode 

with diode 
155 
IU5 IWS 

GATED AMPLIFIERS 

Pentagrid AmpliA., 

SHUNT VOLTAGE REGULATORS 

Beam Triode 

f Subminiature type. 
• With dissimilar triode units. 
! GOO-milliampere heater type having controlled 
warm-up time for use in series-string TV receivers. 
• Heater arranged for either 6.3- or 12.6-volt 
operation. 
• Heater arranged for either 3.5- or 7 .0-volt 
operation. 

71 

24-A 

12KS0 

6BJ6 ~B06 6.5K7 rj ~ 6K7 7, 6D6 6.5K7-GT 6K7-G 7A7 
028D6 12SK7, 12 K7-G~ 7 H7 7B7 
f9BA6 6.5Gl) 6AB 7H7 14A7 

[l2BA6 12SG7] 6.57 
12AF6° 12BL6° 6SS7 12K7-GT 

6F7 
6.5F7 12SF7 

12F6' 12C6 6B6 7E7 
7R7 14R7 

3BZ61 6BZ6 6DC6 

6AZ8 

~AG~ 6AH6 iJ7,tt.7-GT, 6W7-G 6(~ 
3AUtl l6AKS 6AU6 6.5H 7A 7 7C7 

BCS 16BC5 ~2AU6 12SH7] 7G7 7L7 
~CB61 16CB6 6DE6 7V7 7W7 

mi fo~6 12
6ftz l4C7 

4AU6• 12BY7-A•t 
4CB6• 
4DT6• 
SANS! ~ANBl h6AU6 J SAVBI 6CH6 6BH6 

6AW61 
SAMBI 6AM6 
SASBI 6AS8 

6AMB-A· 

3BY61 6BY6 
3CS6j 6CS6 

6B04-A 6BK4 

* Filament arranged for either 1.4- or 2.8-volt 
operation. 
* 460-milliampere heater type having controlled 
warm-up time for use in series-string TV receivers. 
° For UBe in "hybrid" automobile receivers in 
which transistors are used in the output stage and 
tube and transistor electrode voltages are obtained 
directly from a 12.6-volt storage battery. 
S For use in automobile receivers operating from 
12-volt storage batteries. 



1-Glass Envelope 

2-lntemal 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-Insulating Spacer 

13-Spacer Shield 

14-lnter-Pin Shield 

15-Glass 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 

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. 

3 
Po 

•o, 

. 
7 

NC NC 

8 
S 024 K 

NC·oz4-G 

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 j!, 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 6-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 volts, 1000 max; peak 
plate ma. (per plate), 200 max; de output ma., 75 max, 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 (With Capacitor-Input FiUer): 
AC Plate-Supply Voltage (rms) ......................•.•...•...••.• 
Filter-Input Capacitor ...............................•...•..•....• 
Minimum Total Effective Plate-Supply Impedance ..••...••••••.•••.. 
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1A3 

330 max volts 
6max ma 

0.6max ma 
140 max vo1ts 

117 volts 
2 µ.f 

0 ohms 



1A4-P 

1A5-GT 

RCA Receiving Tube Manual 

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

ceivers as rf or if amplifier. This type is sirllilar 
electrically to type 1D5-GP. Outline 39, OUT
LINES SECTION. Tube requires four-contact 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Type 1A4-P is a DISCONTINUED type listed 
for reference only. 

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

tery-operated receivers. Outline 23, OUTLINES 
SECTION. This type may be supplied with pin 
No.1 omitted. Tube requires octal socket and 
may be mounted in any position. For filament 
considerations, refer to type I U4. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation as 
class A, amplifier: plate and grid-N o.2 volts, 90 
(110 max); grid-No.l volts, -4.5; peak af grid-

p~GJ G
2 

2 3 

I 4 G3 
f • f-

G2 GI 

r~ li 
8 

NC NC 

No.l volts, 4.5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (approx. ), 0.3 megohm; transcon
ductance, 850 µmhos; load resistance, 25000 ohms; power output, 115 milliwatts. Type 1A5-GT is used 
principally for renewal purposes. 

1A6 

1A7-GT 

PENTAGRID CONVERTER 
Glass type used in battery-operated re

ceivers. This type is identical electrically with 
type 1D7-G, except for interelectrode capaci
tances. Outline 39, 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. 

PENTAGRID CONVERTER 
Glass octal type used in superhet

erodyne circuits having battery power 
supplies. Outline 24, OUTLINES SEC
TION. Tube requires octal socket and 
may be mounted in any position. For 
filament considerations, refer to 1 U4. 

FILAMENT VOLTAGE (DC) .. .. . .•• ....•.•..•.••••.•• ... ••••••••••••• 
FILAMENT CURRENT ..... .... ..... , . , , . ........... . . , . , ...• , , •.•• 

Maximum Ratings: 
CONVERTER SERVICE 

PLATE VOLTAGE .. . ............. . . .. .. . . . ... .. ...... , , .. , , .... , , • , 
GRIDS-No.3-AND-No.5 (SCREEN-GRID) VOLTAGE .....................• 
GRIDS-No.3-AND-No.5 SUPPLY VOLTAGE .. . ........... .. .......••...• 
GR!D-N0.2 (ANODE-GRID) VOLTAGE .... ...... .... , .. . . ,,., ... ,,, .. ,, 
TOTAL ZERO-SIGNAL CATHODE CURRENT .. ...• .. , •.. .•. • .••••••• •• • 

Typical Operation: 

1.4 
0 .05 

ll0max 
60 max 

ll0max 
ll0max 

4 max 

volts 
ampere 

volts 
volts 
volts 
volts 

ma 

Plate Voltage.. . ................................................. 90 volts 
Grids-No.3-and-No.5 Voltage*.................... .. . .. ............ 45 volts 
Grid-N o.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 µmhoe 
Conversion Transconductance with grid-No.4 bias of -3 volts (Approx.). 20 µmhos 
Plate Current.................................................... 0.6 ma 
Grids-N o.3-and-N o.5 Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 7 ma 
Grid-No.2 Current .. ...... .. ......... . . . . . ....... .. ........... ... 1.2 ma 
Grid-No.1 Current .. ..... ........ ............... .. . .... ... .. .. .. . 0 , 035 ma 
Total Cathode Current................ .... ........... . ........ . ... 2.5 ma 
• Obtained preferably by using a bypassed 45000- to 75000-ohm voltage-dropping resistor in series with 
the 90-volt supply. 
** A resista~ce of at least 1.0 megohm should he in the grid return to negative filament pin. 
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POWER PENTODE 

Gz 

Subminiature type used in output stage of 
small, compact, battery-operated. receivers for 
the standard AM broadcast band. Outline 8, 
OUTLINES SEC','ION. Tuhe requires sub
miniature eight-contact socket and may be 
mounted in any position. Base pins should not 
be soldered to circuit elements because beat of 
soldering operation may crack the glass seal. 
Filament volts (de), 1.26; amperes, 0.04. The 

1AC5 

filament may be connected directly across a dry-cell battery rated at a terminal potential of 1.5 volts. 
Filament voltage should never exceed 1.6 volts. Typical operation as class A1 amplifier: plate and grid
No.2 volts, 67.5 max; grid-No.I volts, -4.5; peak af grid-No.I 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, 760 
µmhos; load resistance, 25000 ohms; total harmonic distortionJ 10 per cent; maximum-signal power out
put, 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- 1AD5 
ard AM broadcast band. Outline 8, OUTLINES 
SECTION. Tube requires subminiature eight-
contact socket and may be mounted in any posi-
tion. Base pins should not be soldered to circuit 
elements because the heat of the soldering oper-

NC ation may crack the glass seal. Filament volts 
(de), 1.25; amperes, 0.04. Filament may be connected directly across a dry-cell battery rated at a termi
nal potential of 1.5 volts. Filament voltage should never exceed 1.6 volts. Maximum ratings: plate and 
grid-No.2 volts, 67.5 max; total cathode ma., 4 max. This type is used principally for renewal purposes. 

Typical Operation: CLASS A1 AMPLIFIER 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Grid-No.2 (Screen-Grid) Voltage. . . . . . . . . . . . . . 30 
Grid-No.l (Control-Grid) Voltage . .. . . . .. . . .. . 0 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . 0. 7 
Transconductance . . . . . . . . . . . . . . . . . . . . . . . . . . . 430 
Grid-No.l Bias (Approx.) for plate current of l0µa -3 
Plate Current .. . . . . ......................... 0 .45 
Grid-No.2 Current.......................... 0 . 16 

45 
45 

0 
0. 7 
580 
-4 

0.9 
0.85 

HALF-WAVE VACUUM RECTIFIER 
Miniature type used as rectifier of high-

voltage pulses produced in the scanning systems 
NC of television receive rs. Outline 17, OUTLINES 

67 . 5 
67.5 

0 
o. 7 
735 
~ 

1.85 
0.75 

volts 
volts 
volts 

meghom 
i,mhos 

volts 
ma 
ma 

SECTION. Tube requires miniature nine-con- 1AX2 
tact socket and may be mounted in any position. 
Plate connection is cap at top of bulb. Pin No.3 
may be connected to the filament, or used as a 
tie point for the filament-dropping resistor; 
otherwise it should not be used. For filament 

and high-voltage considerations, refer to type 1B8-GT. Type 1AX2 is used principally for renewal 
purposes. 

FILAMENT VOLTAGE (AC) ..............••• • •.. .• , • • • .• •..•. • ••••••••• 
FILAMENT CURRENT ........... , ....•....•. . •.• •. , •....•• , •.•.•••.•• 
DIRECT INTERELECTRODE CAPACITANCE: 

Plate to Filament . . . .. . ................ . ... , . . . ...•. . ..........• 

PULSED-RECTIFIER SERVICE 
For operation in a 5ll5-line, SO-frame 81J8lem 

Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGE (Absalute Maxintum) .... . .. . . . . .. •. ... . 
PEAK PLATE C URRENT ....•. . .. . . . .••• •. •• .. ..•. . • • • • •• •• ••.•.••• • • . 
AVERAGE PLATE CURRENT . .... . .•. .. • . • •• • • • • • • . • •• •• •• • •• •• •••. •••. 
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1.4 volts 
0.65 ampere 

O. 7 max i,i,f 

25000 max 
11 max 

1 ffl4Z 

volts 
ma 
ma 
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Typical Operation: 
Peak Plate-Supply Voltage: 

Positive pulse value ............................................ . 
Negative pulse value . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 

DC Output Voltage (Approx.) ...................................... . 
DC Output Current (Approx.) ...................................... . 

• Under no circumstances should this absolute value be exceeded. 

1B3-GT 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in high-voltage, 

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

20000 
-6000 
20000 

300 

volts 
volts 
volts 

µa 

IC~p 

51

C 6 NC 

2 1 r 
F IS 

I 8 
IC IC 

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 
voitage-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 64. 

FILAMENT VOLTAGE (AC/DC)............................................ 1.26* volts 
FILAMlilNT CURRlilNT. . • • . . • . . . . . . • • . . • • . • . • • . • • • . . • • • • . . • . • • • . • . . • . . • • . 0. 2 ampere 
DmECT INTlilRELlilCTRODE CAPACITANCE: 

Plate to Filament (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 6 ,,,,1 
*Under no circumstances should the filament voltage be less than l.l volts or greater than 1.6 volts. 

PULSED-RECTIFIER SERVICE 
For operation in a 525-line, 30-frame system 

Maximum Ratings: 
PEAK INVlilRSE PLATE VOLTAGE ••..••••••••••••••••••...••....•.••..•••• 
PEAK PLATE CURRENT .......••.•••.••••.••••••••...••......••.•••.•••. 
AVlilRAGE PLATE CURRENT ............................................. . 
FREQUJilNCY OF SUPPLY VOLTAGlil ....•.•••..••••••••• , •••.••..•••.••.•••• 

INSTALLATION AND APPLICATION 

30000 max 
17 max 
2 max 

300 max 

volts 
ma 
ma 
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 mm;t 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. 

When used in television receivers and other equipment operating at 16000 
volts or above, the 1B3-GT will produce X-rays which can constitute a health 
hazard unless the tube is adequately shielded. 

184-P 

SHARP-CUTOFF PENTODE 
Glass type used as rl amplifier or detector 

in battery-operated receivers. Outline 39, OUT
LINES SECTION. Tube requires lour-contact 
socket. For typical operating conditions and 
maximum ratings as a class A1 amplifier, refer 
to type 1E6-GP. Filament volts (de), 2.0; am
peres, 0.06. Type 1B4-P is a DISCONTINUED 
type listed for reference only. 
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TWIN DIODE-MEDIUM-MU TRIODE 
Glass type used as combined detector, am• 

plifier, and ave tube in battery-operated re
ceivers. Outline 34 or 36, OUTLINES SEC
TION. Tube requires six-contact socket. Fila
ment volts (de), 2.0 amperes, 0.06. Typical 
operation as class A, amplifier: plate volts, 136 
max; grid volts, -3; plate ma., 0.8; plate resist
ance, 35000 ohms; amplification factor, 20; 
transconductance, 575 µmhos. This is a DIS
CONTINUED type listed for reference only. 

PENT AGRID CONVERTER 
Glass octal type used in superheterodyne 

circuits having battery power supply. Outline 
24, OUTLINES SECTION. Filament volts (de), 
1.4; amperes, 0.1. This is 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. 

POWER PENTODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 23, OUT
LINES 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 1 U4. Fila-
ment volts (de), 1.4; amperes, 0.1. Typical oper-
ation as class A, amplifier: plate and grid-N o.2 
volts, 90 (110 max); grid-No.l volts, -7.5; peak 

185/25S 

1B7-GT 

1C5-GT 

af grid-No.l volts, 7.5; plate ma., 7.8; grid-No.2 ma., 3.6; plate resistance (approx.), 115000 ohms; 
transconductance, 1550 µmhos; load resistance, 8000 ohms; power output, 240 milliwatts. Type 1C5-GT 
is used principally for renewal purposes. 

PENTAGRID CONVERTER 
Glass type used in battery-operated re

ceivers. Similar electrically to type 1C7-G ex
cept for interelectrode capacitances. Outline 39, 
OUTLINES SECTION. Tube requires six-con
tact socket. Filament volts (de), 2.0; amperes, 
0.12. Type 1C6 is a DISCONTINUED type 
listed for reference only. 

PENTAGRID CONVERTER 

1C6 

Glass octal type used in battery-operated 
receivers. Outline 38, 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-N o.3-and-N o.6 
(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 (control-grid) volts, -3; 

grid-No.l (oscillator-grid) resistor, 50000 ohms; plate ma., 1.5; grids-No.3-and-No.5 ma., 2; grid-No.2 
ma., 4; grid-No.l 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 88, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.06. Typical 
operation as class A, amplifier: plate volts, 180 
max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.l volts, -3 min; plate ma., 2.3; grid-N o.2 
ma., 0.8; plate resistance (approx.), 1.0 megohm; 
transconductance, 760 µmhos; transconductance 
at bias of -15 volts, 15 µmhos. This is a DIS
CONTINUED type listed for reference only. 
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REMOTE-CUTOFF TETRODE 
Glass octal type used in battery-operated 

receivers as rC or if amplifier. Outline 88, OUT
LINES SECTION. Filament volts (de), 2.0; 
amperes, 0.06. This is a DISCONTINUED type 
listed for reference only. I t is similar electrically 
to type 1D5-GP. 

PENTAGRID CONVERTER 
Glass octal type used In battery-operated 

receivers. Outline 88, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. TypicaJ operation as conver
ter: plate volts, grids-No.8-and-No.5 volts, grid
N o.2 supply volts, grid-N o.4 vol ts, and grid-N o.l 
resistor are same as for type 1C7-G ; plate ma., 
1.8; grids-No.3-and-No.5 ma. , 2.4 ; grid-No.2 
ma., 2.3; grid-No.l ma., 0.2. This is a DISCON
TINUED type listed for reference only. 

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

operated receivers. Diode unit is used as detector 
1 D8-GT or ave tube, triode as first audio amplifier, and 

pentode as power output tube. Outline 21, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de) , 1.4; amperes, 0.1. Typical 
operation of pentode unit as class A1 amplifier: 
plate and grid-N o.2 volts, 90 (110 max); grid
N o.l volts, -9; plate ma ., 5 ; grid-No.2 ma., l; 

transconductance, 925 µmhos; load resistance, 12000 ohms; total harmonic distortion, 10 per cent; 
power output, 200 milliwatts. Characteristics of triode unit as class A1 amplifier: plate volts, 90 (110 
ma,;); grid volts, O; amplification factor, 25 ; plate resistance (approx.), 43500 ohms; transconductance, 
575 µmhos ; plate ma., 1.1. This is a DISCONTINUED type listed for reference only. 

SHA RP-CUTOFF PENTODE 
Glass octal type used as rl amplifier or de

tector in battery-operated receivers. Out line 38, 
OUTLINES SECTION. Tube requires octal 

1 ES GP socket. Filament volts (de), 2.0; amperes, 0.06. 
- Typical operation as class A, amplifier: plate 

volts, 180ma,;;grid-No.2 (screen-grid) volts, 67.5 
max; grid-No.l volts, -3 ; plate ma., 1.7; grid
No.2 ma., 0.6; plate resistance, 1.5 megohms; 
transconductance, 650 µmhos; grid volts for 

plate-current cu to.ff (approx.), -8. This is a DISCONTINUED type listed for reference only. 

1E7-GT 

conventional push-pull 
for reierence only. 

1E8 

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

stage of battery-operated receivers. Outline 23, 
OUTLINES 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, 136 max; grid
No.1 volts, -7.5; plate ma., 10.5; grid-No.2 ma., 
8.5; output watts, 0 .575. The two units are used 
in the same manner as two separate tubes in 

audio-frequency amplifier circwts. This is a DISCONTINUED 

PENTAGRID CONVERTER 
Subminiature type used in small, compact, 

battery-operated receivers Cor the standard AM 
broadcast band. Outline 8, OUTLINES SEC
TION. Tube requires subminiature eight-con
tact socket and may be mounted in any posi
tion. Base pins should not be soldered to circuit 
elements because the heat of the soldering oper
ation may crack the glass seal . Filament volts 
(de), 1.25; amperes, 0.04. Fila ment may be con-
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nected directly across a dry-cell battery rated at a terminal potential of 1.5 volts. Filament voltage 
should never exceed 1.6 volts. Maximum ratings: plate volts, 67.5 max; grids-No.2-and-No.4 (screen
grid) volts, 45 max; grids-No.2-and-No.4 supply volts, 67.5 max; total cathode ma., 4 max. This type is 
used principally for renewal purposes. 

CONVERTER SERVICE 
Characteristics: (Separate Excitation):# 
Plate Voltage ......................•.••..... 30 45 67.5 volts 
Grids-No.2 and No.4 Supply Voltage .....•.... 30 45 67.5 volts 
Grids-N o.2 and N o.4 Resistor ..••............. 10000 15000 20000 ohms 
Grid-No.3 (Control-Grid) Voltage ......•..•... 0 0 0 volts 
Grid-No.l (Oscillator-Grid) Resistor ........... 0.1 0.1 0.1 megohm 
Plate Resistance (Approx.) .•.••...........•.• 0.3 0.4 0.4 megohm 
Conversion Transconductance . ..•............ 115 140 150 ,imhos 
Grid-No.3 Voltage for Conversion Transconduct-

ance of 5 i,mhos (Approx.) ................. -7 -8 -9 volts 
Plate Current ...............•............... 0.3 0.6 1.0 ma 
Grids-No.2 and No.4 Current .•..........•.... 0.8 1.1 1.5 ma 
Grid-No.l Current •..••••••..••....••....... 30 50 70 i,a 
Total Cathode Current .•••••••.............. 1.1 1. 7 2.5 ma 
NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is approximately 730 i,mhos under the following conditions: signal applied to grid N o.1 at 
zero bias; grids No.2 and No.4 and plate at 30 volts; and grid No.3 grounded. Under the same condi
tions, the total cathode current is 3 milliamperes and the amplification factor is 3.9. 
#The characteristics shown under separate excitation approximate those obtained in a self-excited 
oscillator operating with zero bias. 
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POWER PENTODE 
Glass type used in output stage of battery

operated receivers. Outline 42, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 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 41. OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typi
cal operation as class At amplifier: plate and 
grid-No.2 (screen-grid) volts, 135 (180max) ;grid
No.l volts, -4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 432 ohms; output watts, 
0.31. This is a DISCONTINUED type listed 
for reference only. 

TWIN DIODE
SHARP-CUTOFF PENTODE 

Glass type used as combined detector, am
plifier, and a vc tube in battery-operated re
cei vers. Outline 38, 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.I volts, -1.5; plate ma., 2.2; grid-No.2 
ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 

TWIN DIODE
SHARP-CUTOFF PENTODE 

Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re
ceivers. Outline 38. 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. 
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MEDIUM-MU TRIODE 
Gl&BS octal type used in battery-operated 

receivers as detector or voltage amplifier. ·out
line 23, OUTLINES SECTION. This type may 
be supplied with pin No.1 omitted. 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., 2.3; plate resistance, 
10700 ohms; amplification factor, 8.8; trans
conductance, 825 µmhos. This is a DISCON
TINUED type listed for reference only. 

POWER PENTODE 
Gl&BS octal type used in output stage of 

battery-operated receivers. Outline 41, 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 max; grid-N o.l 
volts, -13.5; plate ma., 9.7; output watts, 0.55. 
This is a DISCONTINUED type listed for 
reference only. 

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

battery-operated receivers. Outline 23, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.1. Typical 
operation as claBB B amplifier: plate volts, 90 
(110 max); de grid volts, 0; peak al grid-to-grid 
volts, 48; effective grid-eireuit impedance per 
unit, 2530 ohms; plate ma. (zero signal), 2; NC 
plate ma. (maximum signal), 11; peak grid ma. 

per unit, 6; output watts (approx), 0.35. This is a DISCONTINUED type listed for reference only. 

1H4-G 

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

amplifier in battery-operated receivers. Outline 
36, OUTLINES SECTION. This type may be 
supplied with pin N o.l omitted. Tube requires 
octal socket. Filament volts (de), 2.0; amperes, 
0.06. Typical operation as class A, amplifier: 
plate volts, 180 max; grid volts, -13.5; amplifi
cation factor, 9.3; plate resistance, 10300 ohms; 
transconductance, 900 µmhos; plate ma., 3.{. 

For grid-bias detection, plate volts up to 180 max may be used and grid bias adjusted so that zero-signal 
plate ma. is about 0.2. This is a DISCONTINUED type listed for reference only. 

DIODE-HIGH-MU TRIODE 

Glass octal type used as combined 

1 H 5-GT detector and amplifier in battery-oper
ated receivers.Outline 24, OUTLINES 
SECTION. Tube requires octal socket. 

NC 

Filament volts (de), 1.4; amperes, 0.05. ec Nc 
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, 66; 
transconductance, 275 µmhos. Diode is located at negative end of filament. 

1H6-G 

TWIN DIODE-MEDIUM-MU TRIODE 
Gl&BS 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. 
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POWER PENTODE 
Glass octal type used in output Rtage of 

battery-operated receivers. Outline 41, OUT
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class A, amplifier: plate and grid
No.2(screen-grid)volts, 135max;grid-N o.1 volts, 
-16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 
resistance, 106000 ohms; load resistance, 13500 
ohms; output watts, 0.45. This is a DISCON
TINUED type listed for reference only, 

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

battery-operated receivers. Type 1J6-G, Out
line 36; type 1J6-GT, Outline 27, OUTLINES 
SECTION. Tubes require octal socket. Fila
ment volts (de), 2.0; amperes, 0.24. Typical 
operation as class B power amplifier: plate volts, 
135 max; peak plate ma. per plate, 60 max; 
grid volts, 0; zero-signal plate ma. per plate, 
5; effective plate-to-plate load resistance, 10000 

1J5-G 

1J6-G 
1J6-GT 

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

NC 

SHARP-CUTOFF PENTODE 
Miniature type used as rf or if am

plifier in portable, battery-operated re
,. ceivers, particularly those not util

izing ave.Outline 11,OUTLINESSEC-
TIO N. Tube requires miniature seven-

1L4 

contact socket and may be mounted in any position. Internal shield eliminates 
need for external bulb shield, but shielding the socket is essential if minimum grid
No.1-to-plate capacitance is required. For typical operation as a resistance-cou
pled amplifier, refer to Chart 1, RESISTANCE-COUPLED AMPLIFIER SEC
TION. For filament considerations, refer to type 1U4. 
FILAMENT VOLTAGE (DC) .......................•••..•..•••••.•.•.•••••• 1.4 volts 
FILAMENT CURRENT •.•..........••...••...•.•. • •..•••••••.••••.• , ••••• 0.05 ampere 
DIRECT INTERELECTRODE CAPACITANCF.S: 

Grid No.1 to Plate ..........••...............................•..... 0.01 maz µµf 
Grid No.I to Filament, Grid No.2, Grid No.3, and Internal Shield ...•.... 8.6 µpf 

Plate to Filament, Grid No.2, Grid No.3, and Internal Shield ........... . 7.5 ,.,.r 

• AVERAGE PLATE CHARACTERISTICS 

TYPE IL4 
0 E-F'= 1.4 VOLTS DC 

/ ..... GRID-Nfl:2 V0LTS=90 

.. / 

/ -, 
I/" 
II -2 

I/IV 

I GRIO-Nfl:1 VOLTS Ec1=-3 
,,,,.. 

I --4 
I 

1/ -• 
/--- EC1=-IS 

0 -40 80 120 ,eo 200 2-40 
PLATE VOLTS 
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Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ............. , ....• , ... , .. , ................... . 
GRID-No.2 (SCREEN-GRID) VOLTAGE ............................ . 
GRID·N0.2 SUPPLY VOLTAGE ................................... . 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ......... . 
TOTAL CATHODE CURRENT .. ,.,,,,,,, .. ,,,,,,,,,,, .. ,,,,,,,,,.,. 

Characteristics: 
Plate Voltage. . . . . . • . . . . . . . . • . . . . . . . • . . . • • • • . • . . • . . • . • • . . . • . . . 90 
Grid-No.2 Voltage............................................. 67.5 
Grid-No.1 Voltage............................................. 0 
Plate Resistance............................................... 0.6 
Transconductance. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 925 
Grid-No.1 Voltage for plate current of 10 µa...................... -6 
Plate Current................................................. 2. 9 
Grid-No.2Current. ......... .................................. 1.2 

1L6 

PENT AGRID CONVERTER 
Miniature type used in low-drain battery

operated receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature seven-con- G2 
tact socket and may be mounted in any posi
tion. Filament volts (de), 1.4; amperes, 0.05. 
Maximum ratings: plate volts, grid-No.2 volts, 
and grids-N o.3-and-N o.5 supply volts, 110 max; 
grids-No.3-and-No.5 volts, 65 max; total cath
ode ma., 4 max. This type is used principally 
for renewal purposes. 

CONVERTER SERVICE 
Characteristics: (Separate Excitation): 
Plate Voltage ..................................................... .. 
Grids-No.3-and-N o.5 (Screen-Grid) Voltage ............................ . 
Gr!d-No.2 ~Os!'illator~Plate) Voltage .................................. . 
Gnd-No.4 Mixer-Grid) Voltage ..................................... . 
Grid-No.1 Oscillator-Grid) Resistor .................................. . 
Plate Resistance (Approx.) .......................................... . 
Plate Current ...................................................... . 
Grids-N o.3-and-N o.5 Current. . . . . . . . . . . . . . . . . . . . . . ...............• 
Grid-No.2 Current. . . . . . . . . . . . . . . . . . . . . ........................ . 
Grid-No.1 Current ............................................ .. 
Total Cathode Current ........................................... .. 
Conversion Transconductance . ...................................... . 
Grid-No.4 Voltage for conversion transconductance of 10 µmhos ......... . 
Grid-No.4 Voltage for conversion transconductance of 100 µmhos ......... . 

110max 
90max 

110max 
0 max 

6.5max 

90 
90 

0 
0.26 
1025 
-10 
4.5 
2.0 

90 
45 
90 

0 
0.2 

0.65 
0.5 
0.6 
1.2 

0.035 
2.35 
300 

-3.5 
-1.3 

volts 
volts 
volts 
volts 

ma 

volts 
volts 
volts 

megohm 
µmhos 

volts 
ma 
ma 

volts 
volts 
volts 
volts 

megohm 
megohm 

ma 
ma 
ma 
ma 
ma 

µmhos 
volts 
volts 

NOTE: The transconductance between grid No.1 and grid No.2 connected to plate (not oscillating) is 
approximately 550 µmhos under the followjng conditions: signal applied to grid N o.1 at zero bias; grid 
No.2 and plate at 90 volts; grids No.3 and No.5 at 45 volts; grid No.4 grounded. Under the same con
ditions, the plate current is 5 milliamperes, and the amplification factor is 40. 

Maximum Circuit Value (For maximum rated conditions): 
Grid-N o.4-Circuit Resistance .•.............•......................... 

1LA4 

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

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. 

PENT AGRID CONVERTER 
Glass lock-in type used in battery-operated 

receivers. Outline 15, OUTLINES SECTION. 

1 LA6 Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation as 
converter is the same as for type lA 7-GT ex-

1. 0 max megohm 

NC 

cept that the maximum grid-No.2 volts is 65, 
the maximum total cathode ma. is 4.0, the plate 
resistance is 0. 75 megohm, and the conversion 65 

transconductance for a grid-N o,4 (control-grid) bias of -3 volts is 10 µmhos. This type is used principally 
for renewal purposes. 
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POWER PENTODE 
Glass lock-in type used in output stage of 

battery-operated receivers. Outline 15, OUT
LINES 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. 

SHARP-CUTOFF PENTODE 
Glass 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 At amplifier: plate volts, 90 
(ll0max); grid-No.2 (screen-grid) volts, 45 max; 
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. 

PENT AGRID 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 
converter: plate volts, 90 (110 max); grids-N o.3-
and-No.5 volts, 35 (45 max) ;grid-No.2 volts,45; 
grid-No.1 volts, 0; plate resistance, 0.65 meg
ohm; plate ma., 0.75; grids-No.3-and-No.6 ma., 
0.70; grid-No.2 ma., 1.4; total cathode ma., 
2.9; conversion transconductance (zero bias), 
275 µmhos. This type is used principally for 
renewal purposes. 

DIODE-SHARP-CUTOFF 
PENTODE 

Glass lock-in' type used as combined detec
tor and af voltage amplifier in battery-operated 
receivers, Outline 15, OUTLINES SECTION. 
Tube requires Jock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Characteristics of pen
tode unit: plate volts, 90 (110 ma,;); grid-N o.2 
volts, 45; grid-No.1 volts, O; plate ma., 0.6; 
grid-N o.2 ma., 0.1; plate resistance, 0. 75 meg
ohm; transconductance, 575 µmhos. This type 
is used principally for renewal purposes. 

MEDIUM-MU TRIODE 
Glass lock-in type used as detector or volt

age amplifier in battery-operated receivers. Out
line 15, OUTLINES SECTION. Tube requires 
lock-in socket. Filament volts (de), 1.4; amperes, 
0.05. Typical operation as class At amplifier: 
plate volts, 90 (110 max); grid volts, -3; 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-

1LB4 

lLCS 

1LC6 

lLDS 

1LE3 

LINES SECTION. Tuberequireslock-insocket. 1 LGS 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation and maximum ratings as class A1 
amplifier: plate volts, 90 (110 max); grid-No.2 
volts, 45 (110 max); grid-No.1 volts, O; plate 
resistance (approx.), greater than 1 megohm; 

BS transconductance, 800 µmhos; plate ma., 1.7; 
grid-No.2 ma., 0.4; grid-No.1 voltage for transconductance of 10 µmhos, -10 volts. This type Is used 
principally for renewal purposes. 
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DIODE-HIGH-MU TRIODE 
Glass lock-in type used as combined detec

tor and amplifier m 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 15, OUT
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class A, amplifier: plate and grid
No.2(screen-grid) volts, 90 (110 max); grid-N o.1 
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-1 NS-GT plifierin battery-operated receivers. 

Outline 24, OUTLINES SECTION. 
Tube requires octal socket and may be 

Cz 

mounted in any position. When used Ne 

in ave circuits, the 1N5-GT should be only partially controlled to avoid exces
sive reduction in receiver sensitivity with large signal input. 

FILAMENT VOLTAGE (DC) .............•.•.......••.••.• ,,,,,,,,. 
l<'ILAMENT CURRENT •...............•.•.........•.•.•• , , ••••• , • 
DIRECT lNTERELECTRODE CAPACITANCES:* 

Grid No.1 to Plate ........................................•. 
Grid No.1 to Filament, Grid No.2, and Grid No.3 .............• 
Plate to Filament, Grid No.2, and Grid No.3 ...........•..... 

* With external shield connected to negative filament terminal. 

Characteristics: CLASS A, AMPLIFIER 

Plate Voltage (110 volts max) ............................•...•• , 
Grid-No.2 (Screen-Grid) Voltage (110 volts max) ........•••••••••• 
Grid-No.1 Voltage ............................................ . 
Plate Resistance (Approx.) .................................... . 
Transconductance. . . . . . . . ................................... . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa ........... . 
Pia te Current ................................... , ....•..•.••.. 
Grid-N o.2 Current ............................................ . 

1N6-G 

DIODE-POWER PENTODE 
Glass octal type used as combined detec-

tor and power output tube in battery-operated 
receivers. Maximum over-all length, 4 inches; 
maximum diameter, 1-3/16 inches. Filament 
volts (de), 1.4; amperes, 0.05. Typical operation 
of pentode unit as class A1 amplifier: plate and 
grid-No.2 (screen-grid) volts, 90 (110 max); 
grid-No.1 volts, -4.5; plate ma., 3.1; grid-No.2 
ma. (zer<>-flignal), 0.6; plate resistance (approx.), 

1.4 volts 
0,06 ampere 

0.007 max µµ( 

2.9 µi,i 
9.0 µi,f 

90 volts 
90 volts 
0 volts 

1.5 megohms 
750 i,mhos 

-3.2 volts 
1.2 ma 
0,3 ma 

C2p Ctp 

Pp Po 
6 

7 
F+ F-

CJp 

NC NC 

0.3 megohm; transconductance, 800 i,mhos; load resistance, 25000 ohms; output 
is a DISCONTINUED type listed for reference only. 

watts, 0.1. This 
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REMOTE-CUTOFF PENTODE 
Glass octal type used aa rf or if amplifier in 

battery-operated receivers. Outline 24, OUT-
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class A, amplifier: plate volts, 90 
(110 max); grid-No.2 (screen-grid) volts, 90 (110 
max); grid-No.1 volts, O; plate resistance 
(approx.), 0.8 megohm; transconductance, 750 
µmhos; transconductance (approx.) with -12 

lPS-GT 

volts on grid No.l, 10 µmhos; plate ma., 2.3; grid-No.2 ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 

G2 G1 

p 

f"+ ~; 

e 
NC NC 

BEAM POWER TUBE 
Glass octal type used in the output stage 

of battery-operated receivers. Outline 23, OUT
LINES SECTION. This type may be supplied 
with pin N o.1 omitted. Tube requires octal 
socket. Filament volts (de), 1.4; amperes, 0.1. 
For electrical characteristics and ratings, refer 
to type 3Q5-GT with parallel filament arrange
ment. Type 1Q5-GT is a DISCONTINUED 
type for reference only. 

lQS-GT 

PENTAGRID CONVERTER 
Miniature type used in lightweight, 

portable, compact, battery-operated re- 1 RS 
ceivers. Outline 11, OUTLINES SEC-
TION. Tube requires miniature seven-

c;5 contact socket and may be mounted in 
any position. For general discussion of pentagrid types, see Frequency Conversion 
in ELECTRON TUBE APPLICATIONS SECTION. For filament considerations, 
refer to type 1U4. 

FILAMENT VoLTAGE (DC) .........................•.•.•.•..••••• 
FILAMENT CURRENT ............................•.....•.•.••••• 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.3 to All Other Electrodes (RF Input) .............. • .. 
Plate to All Other Electrodes (Mixer Output) ....... • .......... 
Grid N o.1 to All Other Electrodes (Osc. Input) ............... . 
Grid No.3 to Plate ........................................ . 
Grid No.3 to Grid No.1. ................................ . .. . 
Grid No.1 to Plate ........................................ . 

1. 4 volts 
0.06 ampere 

7. o ,.,.r 
7. 6 µµf 
3.8 µµ! 
0.4 max µµ! 
0.2 max µµ! 
0.1 max µµI 

OPERATION CHARACTERISTICS 

OPERATION CHARACTERISTICS 
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TYPE IRS 
E ;:1.4 VOLTS DC 

w GRID- GRID GRID· 

~ ebt:JI N22& "'' ~~ N24 RES. 
VOLTS MEG. 

MA I A 4S 45 o., ISO 
B •o 45 0., 150 /1 Ii' 

67.5 67.5 o, 250 
•o 67.5 o., 250 

lfQBTAINED BY ADJUSTMENT 
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Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE. . .............................. , , ... , ......• 
GR1os-No.2-AND-No.4 (SCREEN-GRID) VOLTAGE .................•• 
GRIDS-No.2-ANo-No.4 SUPPLY VOLTAGE .........................• 
GRID-N0.3 (CONTROL-GRID) VOLTAGE, Positive Bias Value ......... . 
TOTAL ZERO-SIGNAL CATHODE CURRENT ........................•. 

Characteristics: 
Plate Voltage .............................. . 
Grids-No.2-and-No.4 Voltage ................ . 
Grid-No.3 Voltage .......................... . 
Grid-No.1 Resistor ......................... . 
Plate Resistance (Approx.) .................. . 
Con version Transconductance . ............... . 
Grid-N o.3 Voltage for conversion trans-

conductance of approx. 5 µmhos .......... . . 
Plate Current .............................. . 
Grids-No.2-and-No.4 Current ................ . 
Grid-No.1 Current .......................... . 
Total Cathode Current ...................... . 

45 
46 

0 
0.1 
0.6 
235 

-9 
0. 7 
1.9 

0.15 
2. 75 

67.6 
67.5 

0 
0.1 
0.6 
280 

-14 
1.4 
3.2 

0.25 
5 

90 
46 

0 
0.1 
0.8 
250 

-9 
0.8 
1.9 

0.15 
2. 75 

90 maz volts 
67.5 maz volts 

90max volts 
Omax volts 

6.6 max ma 

• 
90 volts 

67.5 volts 
0 volts 

0.1 megohm 
0.6 megohms 
300 "mhos 

-14 volts 
1.6 ma 
3.2 ma 

0.25 ma 
5 ma 

NOTE: The transconductance between grid N o.1 and grids N o.2 and N o.4 tied to plate (not oscillating) 
is approximately 1400 µmhos under the following conditions: grids No.1 and No.3 at O volts; grids No.2 
and No.4 and plate at 67.5 volts. 

POWER PENTODE 
Miniature type used in output stage of 

lightweight, compact, portable, battery-oper-

1 S4 
ated equipment. Types 1S4 and 3S4 are identi
cal except for filament arrangement. Outline 11, 
OUTLINES SECTION. Type 1S4 requires 
miniature seven-contact socket and may bt'I 
mounted in any position. For ratings, typical 
operation, and curves, refer to type 3S4 with 
parallel filament arrangement. For filament con-

siderations, refer to type 1U4 and ELECTRON TUBE INSTALLATION SECTION. Filament volts 
(dcl, 1.4; amperes, 0.1. This type is used principally for renewal purposes. 

DIODE- ~czp Pp 

SHARP-CUTOFF PENTODE Po e c,p 

Miniature type used in light-
weight, compact, portable, battery-op- Ne 

7 
r+ 

erated receivers as combined detector , 

1S5 

and af voltage amplifier. Outline 11, Gap 

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 1U5. 

1T4 
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, 

NC 

r+ 

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. For filament considerations, refer 
to type 1U4. 

FILAMENT VOLTAGE (DC) .................. , , .............. , ...• 
FIUMENT CURRENT ........................ , ................ • • 
DIRECT INTERELECTRODE CAPACITANCES:* 

Grid No.1 to Plate....... .. ............................ . 
Grid No.1 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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Maximum Ratings: 
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CLASS A1 AMPLIFIER 

PLATE VOLTAGE .............................................. . 
GRID-No.2 (SCREEN-GRID) VOLTAGE ............................ . 
GRID-No.2 SUPPLY VOLTAGE ................................... . 
GRID-No.l (CONTROL-GRID) VOLTAGE, Positive Bias Value ......... . 
TOTAL CATHODE CURRENT ... , ................................. . 

Characteristics: 
Plate Voltage .............................. . 
Grid-No.2 Voltage .......................... . 

90 
45 

Grid-No.l Voltage .......................... . 
Plate Reaistance (Approx.) .................. . 
Transconductance . ......................... . 

45 
45 

0 
0.35 

700 

67.5 
67.5 

0 
0.25 

875 

0 
0.8 
750 

Grid-No.l Voltage for transconductance of 10 
pmhos ................................. . -10 

1. 7 
0. 7 

-16 
3.4 
1.5 

-10 
1.8 Pia te Current .............................. . 

Grid-No.2 Current .......................... . 0.65 

AVERAGE PLATE CHARACTERISTICS 
4 

I I -o 

I I 
TYPE IT4 

Q\ . .'tS Ee\-
Ef:t,4VOLTS DC 

I ~\ -.J GRID·N~2 VOLTS: 67 .S 

\\~---
~ -0-~ 

v/ ~ -1.0 

~v -1.S 

'I/' -2.0 

'I___. -2,'5 

~----- Ec1J-3.0 

~ 
-3.S -- 1

-4.0 

I ,.o 
/ I -6.0 

-8.0 
.o 40 80 120 160 200 

PLATE VOLTS 

BEAM POWER TUBE 
c;

2 
GI Glass octal type used in output stage of 

P battery-operated receivers. Outline 23, OUT-
LINES SECTION. This type may be supplied 
with pin N o.l omitted. Tube requires octal 

I'+ c;r
3
- socket. Filament volts (de), 1.4; amperes, 0.05. 

For filament considerations, refer to type 1 U4. 
e Typical operation as class At amplifier with fixed 

NC NC bias: plate and grid-No.2 (screen-grid) volts, 90 

90maz volts 
67.5 max volts 

90 max volts 
0 max volts 

5.5 max ma 

90 volts 
67.5 volts 

0 volts 
0.5 megohm 
900 µmhos 

-16 volts 
3.5 ma 
1.4 ma 

92CM-6101TI 

lTS-GT 

(110 max); grid-No.l volts, -6; peak af grid-
No.l volts, 6; plate ma. ctaximum or zero-signal), 6.5; grid-No.2 ma. (zero-signal), 0.8; grid-No.2 ma. 
(maximum signal), 1.5; plate resistance, 0.25 megohm; transconductance, 1150 µmhos; load resistance, 
14000 ohms; total harmonic distortion, 7.5 per cent; output watts, 0.17. This is a DISCONTINUED 
type listed for reference only. 

F+ DIODE-SHARP-CUTOFF PENTODE 
Subminiature type used as combined de

tector and audio amplifier in small, compact, 
battery-operated receivers for the standard AM 
broadcast band. Outline 8, OUTLINES SEC- 1 J 6 
TION. Tube requires subminiature eight-con• 
tact socket and may be mounted in any position. 
Base pins should not be soldered to circuit ele-

Pp G2p ments because heat of soldering operation may 
crack the glass seal. Filament volts (de), 1.25; 

amperes, 0.04. The filament may be connected directly across a dry-cell battery rated at a terminal 
potential of 1.5 volts. Filament voltage should never exceed 1.6 volts. Typical operation of pentode unit 
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as class A, amplifier: plate and grid-No.2 (screen-grid) volts, 67.5 max; grid-No.l volts, O; plate resiet
ance (approx.), 0.4 megohm; transconductance, 600 µmhos; plate ma., 1.6; grid-No.2 ma., 0.4; total 
cathode ma., 2.0 max. Maximum diode plate ma., 0.25. This is a DISCONTINUED type listed for 
reference only. 

1U4 
SHARP-CUTOFF PENTODE 

Miniature type used as rf or if 
amplifier in stages not controlled by 
ave in lightweight, compact, portable, 
battery-operated equipment. Because 

Gz 

the grid N o.2 can be operated at the ,s 
same voltage as the plate, a voltage-dropping resistor is not needed. For typical 
operation as a resistance-coupled amplifier, refer to Chart 3, RESISTANCE
COUPLED AMPLIFIER SECTION. 

FILAMENT VOLTAGE (DC) .•••••••••••••.••.•••••••••••••••••••••••.•.••. 
FILAMENT CURRENT ......................•............................ 
DIRECT INTERELECTRODE CAPACITANCES:* 

Grid No.l to Plate ....•............................................ 
Grid No.l 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, AMPLIFIER 
PLATE VOLTAGE. . . . . ...............................................•. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................................... . 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative bias value .............................•... , ............. . 
Positive bias value ....... -: ...............•......•.................. 

TOTAL CATHODE CURRENT ............•..............•.....• ,., .... , .... 

Characteristics: 
Plate Voltage .................................•....................... 
Grid-N o.2 Voltage .......................................••............ 
Grid-N o.l Voltage .................................................... . 
Plate Resistance (Approx.) ................•..•••.•..................... 
Transconductance .................................................... . 
Grid-No.l Voltage for transconductance of 10 µmhoe ......................• 
Plate Current ........................................................ . 
Grid-No.2 Current .................................................... . 

INSTALLATION AND APPLICATION 

1.4 
0.06 

0.01 max 
3.6 
7.5 

llOmao: 
110 max 

SO mao: 
Omao: 
6 max 

90 
90 

0 
1.0 
900 
-4 

1.6 
0.6 

volte 
ampere 

,.,.f 
µµf 
uµf 

volte 
volte 

volte 
volte 

ma 

volte 
volte 
volte 

megohm 
,.mhoe 

volte 
ma 
ma 

Type 1U4 requires a miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. 

The filament power supply may be obtained from dry-cell batteries, from 
storage 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 filaments of similar tubes across a power supply con
sisting of dry cells in series In either case, the voltage acrolli the 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 other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal 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 the filament 
will be maintained within a range of 1.25 to 1.4 volts with a center of 1.3 volts. 

In order to meet the recommended conditions for operating filaments in series 
from dry-battery, storage-battery, or power-line-sources, it may be necessary to use 
shunting resistors across the individual 1.4-volt sections of filament. Refer to 
ELECTRON TUBE INSTALLATION SECTION for additional filament con
siderations. 
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AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 

TYPE IU4 
Ef"::l.4VOLTS DC 

1.4 
/ GRIO-N•2 V0LTS=90 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

}/ 
II V 

I/ 
/~ 

'/ ,...... 
/ 

I 
/ -

II' 
,,,,..--

40 

-o.~ 

-1.0 

-1 . .5 

-2.0 

GRIO·N• I VOL TS Ee"= -2 . .5 

-3.0 

80 120 160 200 
PLATE VOLTS 

DIODE-SHARP-CUTOFF 
PENTODE 

Miniature type used in light
weight, compact, portable, battery-op
erated receivers as combined detector 
and af voltage amplifier. The 1U5 is 
similar to the 1S5 but utilizes an im-

92CM·6609T 

lUS 

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 2, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For filament considerations, refer to type 1U4. 

FILAMENT VOLTAGE (DC) ...................................... . 
FILAMENT CURRENT .......................................... . 

Maximum Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER 
PLATE VOLTAGE .............................................. . 
GRID•N0.2 (SCREEN-GRID) VOLTAGE ............................ . 
GR10-No.l (CONTROL-GRID) VOLTAGE: 

Negative bias value ....................................... . 
Positive bias value ........................................• 

TOTAL CATHODE CURRENT ............ , .. , , . , ................•• , 

Characteristics: 
Plate Voltage .........................................•••••••• 
Grid-No.2 Voltage ........................••.......•....•••••.• 
Grid-No.1 Voltage 
Plate Resistance .....................................••...•.••• 
Transconductance . ........................................... . 
Grid-No.1 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"""" volts 
90 moo: volts 

60 ma,: volts 
0"""" volts 
s moo: ma 

67.6 volts 
67.6 volts 

0 volts 
0.6 megohm 
625 pfflhPS 

-6 volts 
1.6 ma 
0.4 ma 

0.25"""" ma 

Diode unit is located at negative end of filament and is independent of the pentode except for the 
common filament. 
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AVCRAGE PLATC CHARACTERISTICS 
PE'NTOOE' UNIT 

_Ef: 1.4 VOLTS DC 
GR.IO•N22 VOl..TS =67.!, 
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-O.!> 

-1.0 

-1.~ 

-2.0 

Ec1=~2., 

-3. 

-4.Q__ 

40 60 eo 100 120 
PLATE VOLTS 

HALF-WAVE VACUUM RECTIFIER 
Glass type used in ac/dc or automobile 

receivers. Outline 84 or 35, OUTLINES SEC
TION. Tube requires four-contact socket. For 
heater considerations, refer to type 6A T6. 
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. 
This type is used principally for renewal pur
poses. 

HALF-WA VE VACUUM RECTIFIER 

Miniature type used in high-volt
age, low-current applications such as 
the rectifier in high-voltage, pulse-op
erated voltage-doubling power supplies 
for kinescopes. The very low power 

~K 

~ H H 

p 

required by the filament permits the use of a rectifier transformer having small 
size and light weight. For curve of average plate characteristics, see page 64. 

FILAMENT VOLTAGE (AC)............................................... 0.625 
FILAMENT CURRENT. . . . • . . . . . • . . . . . . . • • . • • • • . . . • . • • • . . . • • • . . . • . . • • • • . • 0. 3 
DIRECT INTERELECTRODE CAPACITANCE: 

Plate to Filament (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . . . 0. 8 

PULSED-RECTIFIER SERVICE 

Maximum Ratings 
For operation in a 525-line, 90-frame system 

PEAK INVERSE PLATE VOLTAGE ...••...•••...•.••...•......••...•...••.• 
PEAK PLATE CURRENT ......•••...•••..•••••.•••••..•••••••••..••.•.••• 
AVERAGE PLATE CURRENT .........•....••...•••..•.•••...••..••.....•.• 

INSTALLATION AND APPLICATION 

7500 max 
10 max 

0.5 max 

volt 
ampere 

µµf 

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 
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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 I V2 is operated are very 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. 

F 

HALF-WAVE VACUUM RECTIFIER 

Miniature types used in high-volt
age, low-current applications such as 
the rectifier in a high-voltage, rf-op
eratedpowersupply,orastherectifierof 
high-voltage pulses produced in tel

1X2-A 
1X2-B 

evision scanning systems. Outlines 16 and 17, respectively, OUTLINES SECTION. 
Tubes require miniature nine-contact socket and may be mounted in any position. 
Plate connection is cap at top of bulb. Pins 3 and 7 may be used as tie points for 
filament dropping resistor and high-voltage 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 considerations, refer to type 1B3-GT. For curve 
of average plate characteristics, see page 64. Type 1X2-A is used principally for re
newal purposes. 

FILAMENT VOLTAGE (AC) •••••.•.•...•...•........•...•....•..••••••••.• 
FILAMENT CURRENT •.•••.•.•.•...........•...........•.•.•.• • •.•.•.•.• 
DmECT lNTERELECTRODE CAPACITANCE: 

Plate to Filament (Approx.) ...................................•..... 

PULSED-RECTIFIER SERVICE 

Maximum Ratings: 
For operation in a 525-line, SO-frame s11stem 

1X2-A 
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum) 0 

•• •••••• 

PEAK PLATE CURRENT ..............•...•.•...•.... •.• ...• 
AVERAGE PLATE CURRENT ..............•..•........••. • •• 

Typical Operation: 
Peak Plate Supply Voltage: 

Positive pulse value ......................... . ....... . 
Negative pulse value .................. • .. . .. • ..... • .. 

DC Output Voltage (Approx.) .................... . .. . .. • . 
DC Output Current (Approx.) ........................... . 
0 The de component must not exceed 18000 volts. 
• Under no circumstances should this absolute value be exceeded. 

POWER TRIODE 

18000 max 
10 max 

1 max 

14000 
3500 

14000 
175 

~G 

~ 
F F 

Glass type used in output stage of ra
dio receivers and amplifiers. As a class 
A, power amplifier, the 2A3 is usable 
either singly or in push-pull combi
nation. 

FILAMENT VOLTAGE (AC/DC) ••••••..•••••••••••••••••••••••••••• 
FILAMENT CURRENT •.•••••••••••••••••• , .... , , , • , ••••• , , ...... 
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1.25 
0.2 

1.0 

volts 
ampere 

,.,.1 

1X2-B 
22000• max volts 

45 max ma 
0.5 max ma 

18000 volts 
2000 volts 

18000 volts 
100 µa 

2A3 

2.5 
2.6 

volts 
amperes 
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DIB.lllCT INTER.ELECTRODE CAPACITANCES (Approx.) : 

Grid to Plate .. .. ... ..... . ............. ...... .. .... ....... . 
Grid to Filament. . . .... . ... .... . ...... ... . ... . 
Plate to Filament .... .. .. . . .. . . ......... ... . . ... .. ........ . 

Maximum Ratings: CLASS A, AMPLIAER 
PLATE VOLTAGE . ...... .. . ...........•............. ..... ....... 
PLATE D188IPATION ... . . ...•...•••••••..•.•...•..... . . • ... ..... 

Typical Operation: 
Plate Voltage . . ... ... ........•.....•..•••••. .. . ...... .....••.. 
Grid Voltage•# . . . . ..............•..••...... . ....... . .....•..• 
Plate Current . ....... ........•.............. ... .. ..... ........ 
Amplification Factor .... . ................ . .... . .... . ... • ..•.... 
Plate Resistance . . .. .. ........................ .. . ... . ...... ... . 
Transoonductance .. . ......................... . . .. . .... . . ..... . 
Load Resistance ........... ............ . ... • .. . .. . . ........••.. 
Second Harmonic Distortion ............ . .. .. . ... ........ . ..•.•. 
Power Output . . .. . ..... . ... .. .. .... . ...... ...... ...........•.. 

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 
PLATE VOLTAGE ... . .... . ...•....... .. . ... ... . . . ..... .... ...... 
PLATE DISSIPATION . .. . ......•....... .. .. . .. . . .. . . .. . .... .. .. .. 

Typical Operation (Values Are For Two Tubu): Fi:<ed Bim 
Plate Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S00 

g~t:.!ttr:,,. l.;,,isio·r·. · .-: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : --6
2 

Peak AF Grid-to-Grid Voltage.............. ..... . . ............. 124 
Zero-Signal Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Maximum-Signal Plate Current........ .. .. . . .... .... ........... 147 
Effective 'Load Resistance (Plate-to-plate) ... . .. .. ............... 8000 
Total Harmonic Distortion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 5 
Power Output.. . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . • . . • • . . 15 

Maximum Circuit Values: 
Grid-Circuit Resistance : 

For fixed-bias operation ........ .. ..... .. . .. . ...... . . .. .. ... . 
For cathode-bias operation . ... . . ... ...... .. . . .......... . .. . . 

• Grid voltage referred to mid-point of ac-operated filament. 

16 . 6 ,,.,.1 
7 . 6 ,.,.1 
5.6 ,,,,1 

800 m= volts 
16 m= watte 

250 volts 
-45 volts 

60 ma 
4.2 
800 ohms 

5250 µmhos 
2500 ohms 

5 per cent 
3 . 5 watts 

300 "'°"' volts 
16 ma:< watts 

Calhode Bias 
800 volts 

volts 
780 ohms 
156 volts 
80 ma 

100 ma 
5000 ohms 
5.0 per cent 
10 watts 

0 . 06 ma:< megohm 
0.5 max megohm 

# When a single 2A3 is operated cathode-biased, the cathode-biasing resistor value should be 750 ohms. 

INSTALLATION AND APPLICATION 

Type 2A3 requires a four-contact socket and may be mounted in any position. 
Outline 52, 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. 
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AVERAGE PLATE CHARACTERISTICS 

25 0 
TYPE 2A3 
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PLATE VOL TS 

POWER PENTODE 
Glass type used in output stage of ac-oper

ated receivers. Outline 42, OUTLINES SEC
TION. Tube requires six-contact socket. Except 
for its heater rating (2.6 volts ac/dc; 1.76 
amperes), the 2A5 has electrical characteristics 
identical with type 6F6. Type 2A5 is a DIS
CONTINUED type list.ed for reference only 

TWIN DIODE-HIGH-MU TRIODE 
GlaBB type used in ac-operated receivers 

chiefly as a combined detector, amplifier, and 
ave tube. Outline 39, OUTLINES SECTION. 
Tube requires six-contact socket. Except for its 
heater rating (2.5 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 reference only. 

PENTAGRID CONVERTER 
Glass type used in ac-operated receivers. 

Outline 39, OUTLINES SECTION. Tube re
quires small seven-contact (0. 75-inch, pin-circle 
diameter) socket. Except for its heater 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 tube is generally necessary. 
Type 2A7 is a DISCONTINUED type listed 
for reference only. 

H K MEDIUM-MU TRIODE 

2AS 

2A6 

2A7 

H G Miniature type used as local oscil-
lator in uhf television receivers employ- 2Af4-A 

G P ing series-connected heater strings. 
, Outline 9, OUTLINES SECTION. 

P Heater volts (ac/dc), 2.35; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Except for heater rating, type 2AF4-A 
is identical with miniature type 6AF4-A. 
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TWIN DIODE
REMOTE-CUTOFF PENTODE 

Gl&88 type used as combined detector, ave 
tube, and amplifier. Outline 39, OUTLINES 
SECTION. Tube requires small seven-contact 
(0. 76-incb, pin-circle diameter) socket. Except 
for its beater rating (2.5 volts ac/ dc; 0.8 ampere} 
and its interelectrode capacitances, the 2B7 
bas electrical characteristic• identical with type 
6B8-G. Type 2B7 is a DISCONTINUED type 
listed for reference only. 

MEDIUM-MU TRIODE 
Miniature type used as rf ampli-2B N 4 fier in grid-drive circuits of vhf tele

vision tuners employing series-con
nected heater strings. Outline 11, 
OUTLINES SECTION. Heater volts " 

(ac/ dc), 2.3; amperes, 0.6; warm-up time (average), 11 seconds. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Except for 
heater rating, type 2BN4 is identical with miniature type 6BN4. 

2E5 

3A2 

ELECTRON-RAY TUBE 
Gl&88 type used to indicate visually by 

means of a fluorescent target the effects of a 
cllange 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 beater rating (2.5 volts ac/ dc; 0.8 
ampere), the 2E5 has electrical characteristics 
identical with type 6E6. Type 2E6 is a DIS
CONTINUED type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER 
Miniature type used as rectifier of 

high-voltage pulses produced in the 
scanning systems of color television 
receivers. Outline 16, OUTLINES 
SECTION. Tube requires miniature 

p~G: __ --~TA!>K 
RC 

I 8 
H H 

nine-contact socket and may be mounted in any position. For curve of average 
plate characteristics, see page 64. For high-voltage considerations, see type 1B3-GT. 

HEATER VOLTAGE (AC) . ........ . .. . , . , , .... , ....... , . . . , .... . , ....• 3 .15 volts 
HEATER CURRENT .. ' .... ' . ' ' ' ... ' .......... ' ..... .. .. . ' ... . ... . .. . 0.22 ampere 
DmECT INTERELECTHODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield ... .. . .... . .. , .. .. •• • 1.0 ,.,.t 
PULSED-RECTIFIER SERVICE 

Maximum Ratings: For operation in a 5115-line, 80-Jrame •11stem 
PEAK INVERSE PLATE VOLTAGE . . ......... , ., .. ,, .. . ,.,.,,,,, ...... . 18000 ma:,; volts 
PEAK PLATE CURRENT ..... , .... , ... , ... ... , •... .... , .. , , ......... . 80ma,; ma 
AVERAGE PLATE CURRENT ............. , ....... , .......... .. , , .. , .. . 1.5 mo,; ma 

HALF-WAVE VACUUM RECTIFIER IC~IC 

Glass octal type used as rectifier 
of high-voltage pulses produced in the 
scanning systems of color television H ~l 
receivers . Outline 32, OUTLINES e 
SECTION. Tube requires octal socket 1c 1c 

3A3 

and may be mounted in any position. For curve of average plate characteristics, 
see page 64. For high-voltage considerations, see type 1B3-GT. 
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HEATER VOLTAGE (AC) ......................................... , .. . 
HEATER CURRENT .............................................••.. 
DmECT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield ................•.•.• 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For operation in a 525-line, 80-frame B11•tem 

PEAK INVERSE PLATE VOLTAGE .................................... . 
PEAK PLATE CURRENT ............................................ . 
AVERAGE PLATE CURRENT ......................................... . 

DIODE-TRIODE-PENTODE 

3.16 
0.22 

1.6 

30000 ma,: 
80 ma,: 

1.6 ma:,; 

volts 
ampere 

µµf 

volts 
ma 
ma 

Glass octal type used as combined detector, 
al amplifier, and rl amplifier in battery-operated 
receivers. Maximum over-all length, 3-7 /16 
inches; maximum diameter, 1-5/16 inches. Fila- 3A8-GT 
ment has mid-tap so that tube may be used 
with either 1.4- or 2.8-volt de filament supplies. 
Filament volts, 1.4 (parallel), 2.8 (series); 'am-
peres, 0.1 (parallel), 0.05 (series). Typical oper-

lS ation of triode unit as clas,s A1 amplifier: plate 
volts, 90 (110 ma,:); grid volts, O; amplification factor, 65; plate resistance, 0.2 megohm; transconduct
ance, 326 µmhos; plate ma., 0.2. Typical operation of pentode unit as class A1 amplifier: plate volts, 90 
(110 maz); grid-No.2 volts, 90 (110 maz); grid-No.1 volts, O; plate resistance, 0.8 megohm; transcon
ductance, 750 µmhos; plate ma., 1.5; grid-No.2 ma., 0.5. This is a DISCONTINUED type listed for 
reference only. 

H Koz TWIN DIODE 

H ,s Miniature type having high per-
veance used as detector in television 

Poz 7 Po, receivers employing series-connected 3AL5 
heater strings. Each diode section can 

1 be used independently of the other, or 
the two sections can be combined in parallel or full-wave arrangement. Resonant 
frequency of each unit is approximately700 megacycles per second. Outline 9,OUT
LINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (aver
age), 11 seconds. For definition of heater warm-up time and method for determining 
it, see type 6CG7. Except for heater rating, type 3AL5 is identical with miniature 
type 6AL5. 

H Gz 
6 

7 
G3 K 
IS 

I 

SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli

fier in television receivers employing 
series-connected heater strings. Out
line 11, OUTLINES SECTION. 

3AU6 $
Hp 

G1 Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. 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, type 3AU6 is identical with miniature type 6AU6. 

TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as combined 

detector, amplifier, and ave tube in 3A V 6 
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. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Peak heater-
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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, type 3A V6 is identical with miniature type 6A V6. 

HALF-WAVEVACUUMRECTIFIER :@Nc P 

51c 
Glass octal type used as rectifier ic ic 

of high-voltage pulses produced in the 
scanningsystemsoftelevisionreceivers. H 

7 
H,K 

Outline 47, OUTLINES SECTION. 8 15 
Tube requires octal socket and may be ic 1c 

3B2 

mounted in any position. For curve of average plate characteristics, see page 64. 
For high-voltage considerations, see type 1B3-GT. 

HEATER VOLTAGE (AC/DC) .....•.•..•••.•...............•...•......... 
HEATER CURRENT ................•.••.........•...................•. 

3.15 volts 
0,22 ampere 

DmECT INTERELECTRODE CAPACITANCE (Approx.): 
Plate to Heater, Cathode, and Internal Shield ...................... . 1.8 µµ( 

PULSED-RECTIFIER SERVICE 
Maximum Ratings: For ope,ati,on in a 5:1!5-line, SO-frame system 
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum) .................... . 
PEAK PLATE CURRENT ......•..•................•........•........... 

35000t max volts 
80 max ma 

AVERAGE PLATE CURRENT • , ........................................ . 1.1 max ma 

tUnder no circumstances should this absolute value be exceeded. 

SHARP-CUTOFF PENTODE ~
5 

p 

3 Bes Miniature type used as rf or if am- H Gz 

plifier in television receivers employing K K 

series-connected heater strings. Out- ~J ~! 
line 11, OUTLINES SECTION. , 
Heater volts (ac/dc), 3.15; amperes, c, 

0.6; warm-up time (average), 11 secondf$. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Peak heater-cathode volts, 200 max. 
When the heater is positive with respect to the cathode, the de component of the 
heather-cathode voltage must not exceed 100 volts. Except for heater and heater
cathode rating, type 3BC5 is identical with miniature type 6BC5. 

H G2 

BEAM PENTODE 
H G3 

Miniature type used as combined 3BN6 limiter, discriminator, and af voltage 
amplifier in intercarrier television and c, P 

FM receivers employing series-con- , 
nected heater strings. Outline 13, ~ 

OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time 
(average), 11 seconds. For definition of heater warm-up time and method for deter
mining it, see type 6CG7. 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, type 
3BN6 is identical with miniature type 6BN6. 

PENT AGRID AMPLIFIER 
Miniature type used as gated am-

3 By6 plifier in television receivers employing 
series-connected heater strings. In 
sueh service, it may be used as a 
combined sync separator and sync clip- c, 

per. Outline 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; 
warm-up time (average), 11 seconds. For definition of heater warm-up time and 
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method for determining it, see type 6CG7. Except for heater rating, type 3BY6 is 
identical with miniature type 6BY6. 

H p 

SEMIREMOTE-CUTOFF PENTODE 
H G2 Miniature type used in gain-con-

trolled video if stages of television re- 3B26 
~ G

3 
ceivers employing series-connected 

1s heater strings. Outline 11, OUTLINES 
G1 SECTION. Heater volts (ac/dc), 3.15; 

amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating, type 
3BZ6 is identical with miniature type 6BZ6. 

SHARP-CUTOFF PENTODE 
Miniature type used as rf or if am

plifier in television receivers employing 
series-connected heater strings. This 
tube features very high transconduct-
ance combined with low interelectrode 

3CB6 

capacitance values, and is provided with separate base pins for grid N o.3 and cathode 
to permit the use of an unbypassed cathode resistor to minimize the effects of regen
eration. Outline 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. 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 rating, type 3CB6 is identical with miniature type 6CB6. 

H 
5 

P SHARP-CUTOFF PENTODE 

H G2 Miniature type used as rf or if am-
plifier in television receivers employing 3 Cf 6 

K 
7 

G3 series-connected heater strings. Be-
is cause of its plate-current cutoff char-

G1 acteristic, this type is used in gain-con-
trolled stages of video if amplifiers. Outline 11, OUTLINES SECTION. Tube re
quires miniature seven-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. For definition 
of heater warm-up time and method for determining it, see type 6CG7. 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, type 3CF6 is identical with 
miniature type 6CF6. 

PENT AGRID AMPLIFIER 

Miniature type used as gated am-
plifier in television receivers employing 3 CS6 
series-connected heater strings. In such 
service, it may be used as a combined 
sync separator and sync clipper. Out-

line 11, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up 
time (average), 11 seconds. For definition of heater warm-up time and method for 
determining it, refer to type 6CG7. Except for heater ratings, type 3CS6 is identical 
with miniature type 6CS6. 

97 



RCA Receiving Tube Manual 

SHARP-CUTOFF PENTODE ~P 

Miniature type used as FM de- H Gz 

3 DJ 6 tector in television receivers employing -
series-connected heater strings. Out- K c3 
linell,OUTLINESSECTION.Heater 1s 
volts (ac/dc), 3.15; amperes, 0.6; G1 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Except for heater rating, type 3DT6 
is identical with miniature type 6DT6. 

3LF4 

BEAM POWER TUBE 
Glass lock-in type used in output stage of 

ac/dc/battery portable receivers. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Filament volts (de), 1.4 (parallel), 2.8 
(series); amperes, 0.1 (parallel), 0.05 (series) 
For electrical characteristics, refer to glass-octal 
type 3Q5-GT. Type 3LF4 is used principally 
for renewal purposes. 

POWER PENTODE 
Miniature type used in output 

· 3 Q4 stage oflightweight, compact, portable, 
battery-operated equipment. Outline 
11, OUTLINESSECTION.Exceptfor 
terminal connections, types 3Q4 and 

NC NC 

G2 C.1 

p FM 
G3 

8 

r as r 

3V 4 are identical. Refer to type 3V 4 for ratings, typical operation, curves, and 
installation considerations. 

BEAM POWER TUBE ~C,z 

5 

GI 

Glass octal type used in output P 

stage of ac/dc/battery portable re-
ceivers. Outline 22 or 23, OUTLINE F+ F 

SECTION. This type may be supplied Ne c3 

3QS-GT 

with pin No.1 omitted. Tube requires FM 

octal socket and may be mounted in any position. For series filament arrangement, 
filament 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. For 
additional filament considerations, refer to type 3V4 and ELECTRON TUBE 
INSTALLATION SECTION. 

Filament Arrangement Series 
FILAMENT VOLTAGE (DC) ••••• • •••••••• , • • 2. 8 
FILAMENT CURRENT ••••••• , • • • • • • • • • • • • • 0. 05 

CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE •••• , , • , , , , , ••• , , , , , , , , • 
GRID-NO. 2 (SCREEN-GRID) VOLTAGE., •• ,. 
TOTAL ZERO-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.) ........... . 

Seriea 
ll0mao: 
U0mao: 

6*max 

Series 
90 110 
90 110 

-4.5 -6.6 
4.5 5.1 
8.0 8.5 
1.0 1.1 

98 

85 
85 
-5 

5 
7.0 
0.8 

Parallel 
90 
90 

-4. 5 
4.5 
9.5 
1.3 

Parallel 
1.4 
0.1 

Parallel 
ll0mao, 
ll0mao, 
12 max 

110 
110 

-6.6 
5.4 

10 
1.4 

volts 
ampere 

volts 
volts 

ma 

volts 
volts 
volts 
volts 

ma 
ma 



RCA Receiving Tube Manual 
Plate Resistance (Approx.) .............. 0.08 0.11 0.07 0.09 
Transconductance ....................•.. 2000 2000 1950 2200 
Load Resistance .......................• 8000 8000 9000 8000 
Total Harmonic Distortion ............... 8.5 8.5 5.5 6.0 
Maximum-Signal Power Output ........... 230 330 250 270 

Maximum Circuit Values (For maximum rated conditions): 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation .............................. • ........•• 
For cathode-bias operation . ................ . ... , ............... . 

POWER PENTODE 

0.1 megohm 
2200 i,mhos 
8000 ohms 
6.0 per cent 
400 mw 

2. 2 max megohms 
2. 2 m= megohms 

Miniature type used in output 
stage of lightweight, compact, portable, 3S4 
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 3S4 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. For filament considerations, refer to type 3V 4 and 
ELECTRON TUBE INSTALLATION SECTION. 

Filament Arrangement 
FILAMENT VOLTAGE (DC) ..•••••••••• • •.••••••••• 
FILAMENT CURRENT ••••.••••••••••••••••••••••• 

Series 
2.8 

0.05 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ..•.•.•.•••••••••••••••••••••• 
GRIO-NO.2 (SCREEN-GRID) VOLTAGE •.••.....•••• 
MAXIMUM-SIGNAL CATHODE CURRENT .••••.....• 
ZERO-SIGNAL CATHODE CURRENT ••.••.••••••.•• 

• For each 1.4-volt filament section. 

Typical Operation, 
Plate Voltage .........•••.••...........•...•••• 
Grid-No. 2 Voltage .........................••• 
Grid-No. 1 (Control-Grid) Voltage ......••.....•. 
Peak AF Grid-No. 1 Voltage ............•......• 
Zero-Signal Plate Current ...............•....... 
Zero-Signal Grid-No. 2 Current .....•....•....... 

Series 
90max 

67.5 max 
6* max 

4.6* max 

Series 
67.6 90 
67.5 67.6 

-7 -7 
7 7 

6.0 6.1 
1.2 1.1 

AVERAGE PLATE CHARACTERISTICS 
TYPE 3S4 
E,f" = 1.4 VOLTS DC GfU0-N92 VOLTS=67.$ 

PARALLEL FILAMENT ARRANGEMENT 

0 0 

l>-~ -
I -2 

s 
f/ ..... -4 

/ ---- I 
GRID--N•I VOL TS Ec.=-6 

h 1.1!- -7 

; 't -a 
I 

r -- -- _ _!c,:=o Ec,:-,d 
I 

y I -12 
Xb I -14 

0 eo 120 160 200 
PLATE VOLT:S 
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Parallel 
1.4 volts 
0.1 ampere 

Parallel 
90max volts 

67.6 max volts 
12 max ma 

9 max ma 

Parallel 
67.5 90 volts 
67.5 67.5 volts 

-7 -7 -.olts 
7 7 volts 

7.2 7.4 ma 
1.5 1.4 ma 
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Plate. Resistance ............................... 0.1 0.1 0.1 
Transconductance .............................. 1400 1425 1550 
Load Resistance ............................... 5000 8000 6000 
Total Harmonic Distortion ...................... 12 13 10 
Maximum-Signal Power Output ................•. 160 236 180 

Maximum Circuit Values: (For maximum rated conditions): 
Grid-N o.1-Circuit Resistance: 

For fixed-bias operation ............................................ . 
For eathodirbias operation •......................................... 

POWER PENTODE 
Miniature type used in output 3 V 4 stage of lightweight, compact, portable, 

battery-operated equipment. Except 
for terminal connections, types 3 V 4 

0.1 megohm 
1676 µmhos 
8000 ohms 

12 per cent 
270 mw 

2. 2 max megohma 
2.2 m= megohms 

and 3Q4 are identical. Both feature r-
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. 

Filament Arrangement 
FILAMENT VOLTAGE (DC) ............................... . 
FILAMENT CURRENT ................................... . 
DIRECT lNTERELECTRODE CAPAClTANCFB (Approx.): 

Grid No. 1 to Plate ................................. . 
Grid No.1 to Filament, Grid No.2, and Grid No.3 ........ . 
Plate to Filament, Grid No.2, and Grid No.3 .......... . 

CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .......................•................ 
Gain-No. 2 (SCREEN-Gr.ID)VOLTAGE ..................... . 
TOTAL CATHODE CURRENT ............................ . 
# For each 1.4-volt filament section. 

Series 
2.8 

0.05 

0.2 
6.5 
3.8 

Series 
90 max 
90 max 
6# max 

Parallel 
1. 4 
0.1 

Parallel 
90 max 
90 max 
12 max 

volts 
ampere 

µµI 
µµf 
µµf 

volts 
volts 

ma 

Typical Operation: Series Parallel 
Plate Voltage.......................................... 90 
Grid-No. 2 Voltage..................................... 90 
Grid-No. 1 (Control-Grid) Voltage ....•.................. -4. 5 
Peak AF Grid-No. 1 Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 5 
Zero-Signal Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 7 
Zero-Signal Grid-No. 2 Current.......................... 1. 7 
Plate Resistance (Approx.) .............................. 0. 12 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000 

86 
85 
-5 

6 
6.9 
l. 5 

0.12 
1975 

Load Resistance ....................................... 10000 10000 
Tot.al Harmonic Distortion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Maximum-Signal Power Output.. . . . . . . . . . . . . . . . . . . . . . . . . 240 

Maximum Circuit Values (For maximum rated conditions): 
~rid-No.1-Circuit Resistance: 

10 
250 

For fixed-bias operation ........................................•...• 
For cathode-bias operation ...................................•...... 

INSTALLATION AND APPUCATION 

90 volts 
90 volts 

-4.5 -volts 
4.5 volts· 
9.6 ma 
2.1 ma 
0.1 megohm 

2150 µmhoo 
10000 ohms 

7 per cent 
270 mw 

2. 2 max megohms 
2. 2 max megohms 

Type 3V 4 requires miniature seven-contact socket and may be mounted in 
any position. Outline 11, OUTLINES SECTION. 

The filament power supply may be obtained from dry-cell batteries, from 
storage 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 filaments of similar tubes across a power supply con
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 
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With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For 
such operation, design adjustments should be made so that, with tubes of rated 
charaeteristics operating with all electrode voltages applied and on a normal line 
voltage of 117 volts or on a normal 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 filament will be maintained within a range of 1.25 to 1.4 
volts with a center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
acrol's the section between the F- and Fm, the filament mid-tap, to bypass any 
cathode current in this section which is in excess of the rated maximum per section. 
When other tubes in a series-filament arrangement contribute to the filament cur
rent of the 3V4, an additional shunting resistor may be required across the entire 
filament (F-to F+). 

For series filament arrangement, filament voltage is applied between pins N o.l 
and No.7. For parallel filament arrangement, filament voltage is applied between 
pin No.5 and pins No.l and No.7 connected together. Refer to ELECTRON 
TUBE INSTALLATION SECTION for additional filament considerations. 

In series filament arrangement, the grid-No.l voltage is referred to F-. In 
parallel filament arrangement, the grid-No.I voltage is referred to FM, the filament 
mid-tap. 

2 5 AVERAGE PLATE CHARACTERISTICS 
TYPE 3V4 
Ef"= 1.4 VOL TS OC GRID-N22 VOL TS= 90 

PArLLEL FlrMENT ARRANGEMENT 

Ecr=0 

--;1/ 
t..---

~ 

i.--~ I 1--

\{/ -3.0 

/ 
i- I 

~ 
GfUO-NAI VOLTS Ec1=-4.!> 

kc--
-6.0 

,C:c:t lb 
l ---'"'-

r~ -- Ec1:? __ -7.5 

-4.!, 
---1 

/I I - --. - -9-0 

1./7 10.S 

0 40 eo 120 160 200 
PLATE VOLTS 

H*H P 6 Gz SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli

fier in television receivers employing 
G3 

7 
K series-connected heater strings.Outline 

'
5 

, 11, OUTLINES SECTION. Heater 
c1 volts (ac/dc), 4.2; amperes, 0.45; 

92CM-6255 T2 

4AU6 

warm-up time (average), 11 seconds. For identification of heater warm-up time and 
method for determining it, see type 6CG7. Peak heater-cathode volts: heater nega
tive 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, type 4AU6 
is identical with miniature type 6AU6. 
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MEDIUM-MU TWIN TRIODE 
Miniature type used in cascode-4B C 8 type circuits of vhf television tuners 

employing series-connected heater 
strings. Outline 12, OUTLINES SEC
TION. Heater volts (ac/dc), 4.2; am-

peres, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating, type 
4BC8 is identical with miniature type 6BC8. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as rf or if am-

4BQ 7 -A plifier in television receivers employing 
series-connected heater strings. This 
type is especially useful in the rf stage of 
television receivers utilizing a cathode-

drive amplifier of the direct-coupled type or in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Except for heater rating, the 4BQ7-A is identical 
with miniature type 6BQ7-A. 

H 

MEDIUM-MU TWIN TRIODE 
Miniature type used as rf or if am-4827 plifier in television receivers employing 

series-connected heater strings. This Gr 2 

type is especially useful in the rf stage of 
2 

, 

television receivers utilizing a cathode- PT2 

drive amplifier of the direct-coupled type or in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Except for heater rating, type 4BZ7 is identical 
with miniature type 6BZ7. 

SHARP-CUTOFF PENTODE ~
5 

P 

Miniature type used as if and as H ',:
2 

rf amplifier in television receivers em-
ploying series-connected heater strings. ~ G3 

Outline 11, OUTLINES SECTION. • ·is 
Heater volts (ac/dc), 4.2; amperes, Go 

4CB6 

OA5; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 
4CB6 is identical with miniature type 6CB6. 

SHARP-CUTOFF PENTODE 

4DT6 Miniature type used as FM de
tector in television receivers employing 
series-connected heater strings. Outline 
11, OUTLINES SECTION. Heater 
volts (ac/dc), 4.2; amperes, 0.45; 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Except for heater rating, type 4DT6 is 
identical with miniature type 6DT6. 
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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 if am-
plifier, video amplifier, or age amplifier. 

SAMS 

The high-perveance diode is used as an audio detector, video detector, or de re
storer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 
0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 
5AM8 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 if amplifier, a video amplifier, an 

SANS 

age amplifier, or a reactance tube. The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 12, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except for heater rating, type 5AN8 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; 

SAQS 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. 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, type 5AQ5 is identical with miniature type 6AQ5. 

Ncoeo, NC 6 Po, FULL-WAVE VACUUM RECTIFIER 

Glass octal twe used in power 
supply of television receivers having 

r 
7 

Ne high de requirements.Outline 47,0UT-
e LINES SECTION. Tube requires oc-

Nc • tal socket. Vertical mounting is pre-

5AS4 

ferred, but horizontal mounting is permissible if pins 1 and 4 are in vertical plane. 
It is especially important that this tube, like other power-handling tubes, be ade
quately ventilated. Heater volts (ac), 5.0; amperes, 3.0. For maximum ratings, 
typical operation, and curves, refer to type 5U4-GB. 
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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 if -am
plifier, video amplifier, or age ampli

fier. The high-perveance diode is used as an audio detector, video detector, or de 
restorer. Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 
0.6; warm-up time (av€rage), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 5AS8 
is identical with miniature type 6AS8. 

TRIODE-PENTODE CONVERTER 
Miniature type used as combined 5 AT 8 oscillator and mixer tube in television 

receivers employing series-connected 
heater strings. Outline 12, OUTLINES 
SECTION. The basing arrangement of Gip 

this type is particularly suitable for connection to the coils of certain designs of 
turret tuners. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. 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, type 5AT8 is 
identical with miniature type 6AT8. 

5AV8 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 
Miniature type used in a wide 

variety of applications in television re
ceivers employing series-connected 
heater strings.Outline 12, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; 

H 

amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating and 
basing arrangement, type 5A V8 is identical with miniature type 6AN8. 

5AZ4 
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, 6; am
peres, 2. For maximum ratings1 typical operaw 
tion, and curves, refer to glass-octal type 6Y3-GT. 
Type 5AZ4 is used principally for renewal pur
poses. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as rf and as 

5 BQ 7 -A if amplifier in television receivers em
ploying series-connected heater strings. 
Outline 12, OUTLINES SECTION. 
Heatervolts(ac/dc),4.7;amperes,0.45; 

O
P02 NC 

NC Po1 

7 
F NC 

8 
NC F 

BS 

warm-up time (average), 11 seconds. For definition of heater warm-up time and 
method for determining it, see type 6CG7. Except for heater rating, type 5BQ7-A 
is identical with miniature type 6BQ7-A. 
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TRIODE-PENTODE CONVERTER 
Miniature type used as combined 

oscillator and mixer tube in television SCGS 
receivers employing series-connected 
heater strings. When used in an AM/ 

GT G1p FM receiver, the triode unit is used as 
an oscillator in 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. Heater volts (ac/dc), 4.7; amperes, 0.6; warm
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. Except for heater rating, type 5CG8 is identical 
with miniature type 6CG8. 

MEDIUM-MU TWIN TRIODE 
Miniature type used as oscillator, 

rf amplifier, or mixer tube in television SJ6 
receivers employing series-connected 
heater strings. Outline 11, OUTLINES 
SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm
up time and method for determining it, see type 6CG7. 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, type 5J6 is identical with miniature type 6J6. 

Typical Operation: 

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 max; peak plate ma., 675 max; de output 
ma., 225 max. This type is used principally for 
renewal purposes. 

Filter Input Cap,;clior 
AC Plate-to-Plate Supply Voltage (rms) . . . . . . . . . . . . . . . . . . . . . !100 
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.) . . . . . . . . . . . . . . . . . . . . . . . . . . . 530 
At full-load current (226 ma.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480 

Voltage Regulation (Approx.): 
Half-load to full-load current. . . . . . . . . . . . . . . . . . . . . . . . • . . . . 50 

5T4 

Ch'lke 
1100 volts 

,.r 
ohms 

10 henries 
225 ma 

465 volts 
460 volts 

16 volts 

t When a filter-input capacitor larger than 40 ,.r is used, it may be necessary to use more plate-supply 
impedance than the value shown in order to limit the peak plate current to the rated value. 

6 
Po, TRIPLE DIODE-HIGH-MU TRIODE 

7 K:0Ko/s Miniature type used as combined 
3, AM detector, FM detector, and af STS 

voltage amplifier in radio and tele-
vision receivers employing series-con-

Po3 PT nected heater strings. Diode unit No.l 
is used for AM detection, and diode units No.2 and No.3 are used for FM detection. 
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Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 4. 7; amperes, 0.6; warm
up time (average), 11 seconds. For definition of heater warm-up time and method 
for determining it, see type 6CG7. 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, type 5T8 is identical with miniature type 6T8. 

FULL-WAVE VACUUM RECTIFIER f:;Po
2 

Glass octal types used in power Po, 
supplies of radio and television receiv-
ers having high de requirements. 5U4-G r 
Outline 51, 5U4-GB Outline 47, OUT- a 

5U4-G 
5U4-GB 

LINES SECTION. Tubes require oc- Ne ' 
ta! 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 important 
that these tubes, like other power-handling tubes, be adequately ventilated. For 
discussion of Rating Chart and Operation Characteristics, refer to type 6AX5-GT. 
Maximum ratings for type 5U4-G as full-wave rectifier: peak inverse plate volts, 
1550 max; peak plate ma. per plate, 675 max. Type 5U4-G is used principally for 
renewal purposes. 

FILAMENT VOLTAGE (AC).............................................. 5.0 
FILAMENT CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 0 

Maximum Ratings: FULL-WAVE RECTIFIER 5U4-GB 

volts 
amperes 

PEAK INVERSE PLATE VOLTAGE........................................ 1550 max volts 
PEAK PLATE CURRENT PER PLATE..................................... 1.0 max ampere 
HOT-SWITCHING TRANSIENT PLATE CURRENT PER PLATE . . . . . . . . . . . . . . . . . . # 
AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE ........................ See Rating Chart 
DC OUTPUT CURRENT (RMS) PER PLATE .............................. See Rating Chart 

Typical Operation of 5U4-GB with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms) ............ 600 900 1100 volts 
Filter-Input Capacitor' ........................... 40 40 40 µf 
Effective Plate-Supply Impedance per Plate ......... 21 67 97 ohms 
DC Output Voltage at Input to Filter (Approx.): 

f 150 ma .............. 335 volts 
At half-load current of 137.5ma .............. 520 volts 

I 81 ma .............. 680 volts 

J 
300 ma .............. 290 volts 

At full-load current of 275 ma .............. 460 volts 
l 162 ma .............. 630 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current ................... 45 60 50 volts 

Typical Operation of 5U4-GB with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms) ..................... 900 1100 volts 
Filter-Input Choke ........................................ 10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of { 174 ma ....................... 355 volts 
137.5 ma ........................ 455 volts 

At full-load current of 1 348 ma ....................... 340 volts 
275 ma ....................... 440 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current ............................ 15 15 volts 

# If hot S'Witching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used~ a maximum peak current value per plate of 4.6 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 

*11.igner 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 peak plate current. 
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RATING CHART 

TYPE 5U4-GB E~=5.0 VOLTS AC 
e;::s:J CAPACITOR OR CHOKE INPUT 
fl& CHOKE INPUT ONLY 

20,01----1--+---t---!----+--t---+---l 

OPERATION CHARACTERISTICS 
FULL-wAVt CIRCUIT CAPAOTOR INPUT TO FILT£.R 

TYPE 5U4-G8 
E.,:- = 5.0 VOLTS AC 

~~~~~6:~SUfN~t .:8 ~ititR: 40 U.f' 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 

PER PLATE: 

~~~la'. ~ lo 1e ~ :, ~ :1 
CURRENT-AND-VOLTAGE BOUNDARY LINE 'DEA~= 

S£t RATING CHART 

~ 
~~ 

......... 
......... --~ 

~ -- ----.::: -- ..... 

·~ ~ - -"""E ' ,_ ,. ... ---
"-¾ -- --~ ....J --1-..'!:!!; r- :---t---r--~ r---

n 
1 

OC LOA6 "(,,~s 
,v 

CRMS) PER PLATE 
92CM-84~0T 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CHOKE INPUT TO FILTER 

TYPE 5U4-GB 
[4"=5.0 VOLTS AC SUPPLY FR£0UENCY=&OCPS 
SOLID-LINE CURVES=CHOKES OF INFINITE 

INDUCTANCE 
LONG-DASH LINES=BOUNOARY LINES FOR 

CHOKE SIZES AS SHOWN 
SHORT-DASH CURVtS=REGULATION CURVES 

FOR REPRESENTATfV{. 

cuRRENT-ANo-voLTAG~H~~5N;}f:l LINE 'ceA 
IS THE SAME AS SHOWN ON RATING CHART -= ~µr =-

8001--+--l---+-+---l--+-l-1--+--1 
:5 
~ 
.: 
0 \\, 
~&OO~hl-.--+--+--4---+---l--+--l--l 
!; ,·~ ' ~--
CL l,:~ ',' "~ 
"' ~ :efr -~•~'+-,_-+/~+-+--+--+---! 
~ f tlQL__ , / ~ 
u,400 ii: ~ OLTS RMS PER PLATE,,,.·-
!:; ' ./Z!P, r g -=----------3 / B 

0 
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TRIODE-PENTODE CONVERTER 

SUB 
Miniature type used as combinedc2p 

3 
oscillator and mixer tube in AM;FM 
receivers and television receivers em- r:2:-v,<~.--.Jr-,.w,::'\ 

ploying series-connected heater strings. c,p 
Outline 12, OUTLINES SECTION. PT GT 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. For 
definition of heater warm-up time and method for determining it, see type 6CG7. 
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 exceecrl00 volts. 
Except for heater and heater-cathode rating, type 5U8 is identical with miniature 
type 6U8. 

FULL-WAVE VACUUM RECTIFIER H~Po~ ;o, 

Glass octal type used in power 
supply of radio equipment having high 
de requirements. Outline 41, OUT-
LINES SECTION. Tuberequiresoctal , a K 

SV4-G 

socket and may be mounted in any Ne H 

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 operat
ing conditions at an average line voltage of 117 volts. It is especially important 
that this tube, like other power-handling tubes, be adequately ventilated. 

liBATER VOLTAGE (AC) ............................................. . 
HEATER CURRENT .................................................. . 

Maximum Ratings: FULL-WAVE RECTIFIER 
PEAK IITT'ERSE PLATE VOLTAGE ...................................... . 
PEAK PLATE CURRENT (Per Plate) ................................... . 
DC OUTPUT CURRENT .............................................. . 

Typical Operation: 
Filler Input 

AC Plate-to-Plate Supply Voltage (rma) .................. . 
Capcu:itor 

750 
Filter-Input Capacitor ..................................• 
Total Effective Plate-Supply Impedance (Per Plate) ........ . 
Min. Filter-Input Choke ................................ . 

OPERATION CHARACTERISTICS 

.. ... .. 
..J 
i:500 

~ 
5400 .. 
;!; ... 
<300 .. 
'.:; 
0 
>200 ... 
:::, .. .. 
6 100 

u 
0 

TYPE !'>V4-G 
E-,=5.0 VOLTS I I I I I 
--- CHOKE(L)INPUT TO f"'ILTER: 

L =4 H£NRIES ( MJN.) 

=::}CAP~b~?~r~~~~~~~Jr~~{0~ii~: 
I IMPEDANCE. PER PLATE= 

- ~I 
IOOIOHMS 

lr.s ~spelt I _L ,__ >-,-500 ~ -~- - ::~-:-~LA.re .. -
- ~go 

.. J;;'>"":- c~~u-- :... .,__ 
'~t"'..::..a __ 

,!OO_ ·••4 

- -

0 50 100 150 200 
DC LOAD MILLIAMPERES 

92CM-6090RI 

108 

8 
100 

5.0 volts 
2.0 amperes 

1400 max volts 
525 max ma 
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Choke 
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DC Output Current .................................... . 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (87.5 ma.) ........................ . 
At full-load current (175 ma.) ......................... . 

Voltage Regulation (Approx.): 
Hali-load to full-load current ............ . 

176 

455 
415 

40 

175 

426 
415 

10 

ma 

volts 
volts 

volts 

* When a filter-input caparitor larger than 40 µf is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate eurrent to the rated value. 

O
NC PD1 

Poz NC 

7 
NC F 

, 
NC F 

FULL-WAVE VACUUM RECTIFIER 
Metal type 5W4 and glass-octal type 5W4-

GT are used in power supply of radio equipment 
having low de requirements. Outlines 6 and 26, 
respectively, OUTLINES SECTION. Both 
types require octal socket. Filament volts (ac), 
5.0; amperes, 1.5. Maximum ratings: peak in
verse plate volts, 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 51, OUTLINES SECTION. Filament 
volts, 5.0; amperes, 3.0. Except for basing ar
rangement, this type is identical with type 
5U4-G. Type 5X4-G is used principally for 
renewal purposes. 

TRIODE-PENTODE CONVERTER 

5W4 

5W4-GT 

5X4-G 

Miniature type used as combined 
oscillator and mixer in AM/FM re- 5X8 
ceivers and television receivers em-
ploying series-connected heater strings. 
Outline 12, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. For 
definition of heater warm-up time and method for determining it, see type 6CG7. 
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, type 5X8 is identical with 
miniature type 6X8. 

FULL-WAVE VACUUM RECTIFIER 
_ Glass octal types used in power 

supply of radio equipment having mod
erate de requirements. Type 5Y3-G, 
Outline 41; type 5Y3-GT, Outline 26, 
OUTLINESSEGTION. Tubesrequire 

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 type 6AX5-GT. 

FILAKBNT VOLTAGE (AC) •••••••• , ••••• , ••••••• ,....................... 6. 0 
FILAKBNT CURRENT. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • 2. 0 
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Maximum Ratings: FULL-WAVE RECTIFIER 
PEAK INVERSE PLATE VOLTAGE ..................................... . 
PEAK PLATE CURRENT (Per Plate) .................................... . 
HoT-SwrrcHJNG TRANSIENT PLATE CURRENT 

1400 ma:r: 
400mao: 

volts 
ma 

For duration of 0.2 second maximum................................ 2.2 ma:r: amperes 
Ac.PLATE SUPPLY VOLTAGE (Per Plate, rms) .......................... Su Rating Chart 
De OUTPUT CURRENT (Per Plate, rms) . . • • . • . • . . . • • • . • . . • • • • • . • . . . . . • Su Rating Chari 

Typical Operation with Capacitor Input to 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 { 
62

4~ :: : : : : : : : : : : : : : : : : : : : : : : : : : 
At full-load current of { 125 ma • • • • • ........• , .........• 

84ma ........................ . 
Voltage Regulation (ApproL): 

Half-load to full-load current ••••••.....•..• 

Typical Operation with Choke Input to Filter, 
AC Plate-to-Plate Supply Voltage (rms) .......•• 
Filter Input Choke .......................... . 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of { 6/: :: : : : : : : : : : : : : : : : : : : : : : : : : : 
At full-load current of { 150 ma ........................ . 

125 ma ........................ . 
Voltage Regulation (Approx.): 

Half-load to full-load current .•••.•......... 

700 1000 
10 10 
50 140 

390 
610 

350 
560 

40 50 

700 1000 
10# 10## 

270 
406 

246 
390 

26 15 

volts 
i,f 

ohms 

volts 
volts 
volts 
volts 

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=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. 

##This value is adequate to maintain optimum regulation in the region to the right of lineL=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 requin,d for 
optimum regulation. 

RATING CHART 

TYP£ 5Y3-GT E4'=5.0 VOLTS AC 

!l!l\liil CAPACITOR OR CHOK£ INPUT -1--1--+---1 

100 200 300 400 
AC PLAT£ SUPPLY VOLTS (RMS) PER PLATE 

92CM-7311eT 
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l) 
0 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 

TYPE 5Y3-GT E-r=5 0 VOLTS AC 
--CHOKES or INFINITE 

700r--+----+---i INDUCTANCE 
•••••CHOKES Of VALUES 

SHOWN 
ll"--1---11---!--BOUNOAR.Y LINE FOR 

\\ CHOKE VALUES SHOWN 
ii\\ CEK=SEE RATING 

600 \\ \ CHART 

\ \\ \ ', ~ 
....... ...-..-----, O AS S~OWN I '61'.f' 

~~,<y 

40 80 120 40 80 120 
DC LOAD MILLIAMPERES 

92CM-739~T 
DC LOAD MILLIAMPERES 

92CM·7394T 

Nc Po, FULL-WAVE VACUUM RECTIFIER 
Poz NC 5Y4 G 

Glass octal types used in power -

Nc 
7 

f :~f!~e:te
0

fd:a~q:i;~~:~~~ ~}1~J SY 4-GT 
8 Outline 41, 5Y4-GT Outline 26, 

Nc f OUTLINES SECTION. Tubes re-
quire octal socket, Type 5Y4-GT is supplied with pins No.4 and No.6 missing. 
Vertical tube mounting is preferred, but horizontal operation is permissible if pins 
No.2 and No.7 are in horizontal plane. Filament volts (ac), 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 

P~1 

~ F f 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

equipment having large de requirements. Out
line 52, 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 ma,rlmum 
ratings, refer to type 5U4-G. Type 6Z8 is used 
principally for renewal purposes. 
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Metal type used in power supply 
FULL-WAVE VACUUM RECTIFIER ~p

024 

Hz 

6Po1 

5Z4 of radio equipment having moderate 
de requirements. Outline 6, OUT-
LINES SECTION. Tube requires , 8 
octal socket and may be mounted in s H 

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. 

6A3 

6A4/LA 

6A6 

6A7 
6A7S 

POWER TRIODE 
Glass type used in output stage of radio re

ceivers. Outline 52, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 6.3; amperes, 1.0. This type is 
identical electrically with type 6B4-G. Type 6A3 
is a DISCONTINUED type listed for reference 
only. 

POWER PENTODE 
Glass type used in output stage of auto

mobile receivers. Outline 42, OUTLINES SEC• 
TION. Tube requires five-contact socket. Fila,. 
ment volt,, (ac/dc), 6.3; amperes, 0.8. Typicnl 
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 resistance, 
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 receivers as a class B power amplifier or 
with units in parallel as a class A, amplifier to 
drive a 6A6 as class B amplifier. Outline 42, 
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 89, OUTLINES SECTION. 
These types require the small seven-contact 
(0. 75-inch, pin-circle diameter) socket. Except 
for interelectrode capacitances, the 6A 7 is iden
tical electrically with type 6A8. Type 6A 7S, 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~ 

~ r r 

the two types are usually not directly interchangeable. Type 6A 7 is used principally for renewal purposes. 
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PENT AGRID CONVERTER 
Metal type 6A8 and glass octal types 6A8-G 

and 6A8-GT used in superheterodyne circuits. 
6A8 Outline 4, 6A8-G Outline 38, 6A8-GT 
Outline 24, OUTLINES SECTION. Tubes re
quire octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. For heater and cathode consider
ations, refer to type 6A V6. Maximum ratings: 
plate, grids-No.3-and-No.5-supply, and grid
No.2-supply volts, 300 max; grids-No.3-and-

6A8 
6A8-G 

6A8-GT 
No.5 (screen-grid) volts, 100 max; grid-No.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 princi
pally for renewal purposes. 

Characteristics: CONVERTER SERVICE 
Plate Voltage........................................... 100 
Grids-No. 3-and-No. 5 Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Grid-No. 2 Voltage...................................... 100 
Gr\d-No. 2 Supply Voltage............................... / -
Gnd-No. 4 Voltage .......................................• -1. 5 
Grid-No. 1 (Oscillator-Grid) Resistor ..................... ·..,,. 50000 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 6 
Conversion Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . 360 
Conversion Transconductance (Approx.) with grid-No.4 voltage 

of -20 volts ......................................... . 
Conversion Transconductance (Approx.) with grid-No.4 voltage 

of -35 volts ......................................... . 
Plate Current .......................................... . 
Grids-No. 3-and-No. 5 Current .......................... . 
Grid-No. 2 Current ..................................... . 
Grid-No. 1 Current ..................................... . 
Total Cathode Current ................................. . 

3 

1.1 
1.3 

2 
0.25 
4.6 

250 
100 

250* 
-3 

50000 
0.36 

550 

6 
3.5 
2.7 

4 
0.4 

10.6 

volts. 
volts. 
volts 
volts. 
volts 
ohms 

megohm 
µmhos 

µmhos 

umhos. 
ms 
ma 
ma 
ma 
ma 

* Grid-No. 2 supply voltages in excess of 200 volts require use of 20000-ohm voltage-dropping resistor 
bypassed by 0.1-µf capacitor. 

H NC HIGH-MU TRIODE 

H 6 c; Miniature type used as cathode--
drive amplifier, frequency converter, 

7 or oscillator at frequencies up to about 
'
5 

K 300 megacycles per second particular-
6AB4 

P ly in television and FM receivers. Out-
line 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. For heater 
and cathode considerations, refer to type 6A V6. 

p~·: .. --~" .. 
RC 

I 6 

H H 

teal operation: plate 

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 radio
receiver tuning. Outline 34, OUTLINES SEC
TION. Tube requires six-contact socket. For 
heater and cathode considerations, refer to type 
6AV6. Heater volts (ae/dc) 6.3; amperes, 0.15. 
Ratings: plate-supply volts, 180 max; target 
volts, 180 max, 125 min. This type is used 
principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Metal type used in rf and if stages of pic

ture amplifier of television receivers particularly 
those employing automatic-gain control. Out
line 3, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.45. Maximum ratings as class A, amplifier: 
plate and grid-No. 2 supply volts, 300 max; 
grid-No.2 volts, 200 max; plate dissipation, 3.75 
max watts; grid-No.2 input, 0.7 max watt. TyP-

and grid-No.2 supply volts, 300; grid-No.8 volts, 
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resistor, 30000 ohms; grid-No.1 volts, -3; plate resistance (approx.), 0.7 megohm; transconductance, 
5000 1&mhos; grid-No.l volts for transconductance of 50 1&mhos, -15; plate ma., 12.5; grid-No.2 ma., 3.2. 
This type is used principally for renewal purposes. 

6AC5-GT 

HIGH-MU POWER TRIODE 
Glass octal type used in single-ended or 

push-pull audio-frequency power amplifiers of 
the direct-coupled type in which a driver tube 
develops positive grid bias for the 6AC5-GT 
output stage. Outline 23, OUTLINES SEC
TION. This type may be supplied with pin No. 
1 omitted. Tube requires octal socket. Heater 

p~---

5

G 

2 7 
H H 

I 8 
NC K 

volts (ac/dc), 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, 

SHARP-CUTOFF PENTODE ~Gr s K 

Metal type used in rf and if stages c3 G2 

of picture amplifier and the first stages 
of the video amplifier of television re- 1 

ceivers. It is also used as a mixer or H H 

oscillator tube in low-frequency appli- s P 

6AC7 

cations. Outline 3, OUTLINES SECTION. Tube requires octal socket. When tube 
is used as a high-gain audio amplifier, heater should be operated from a battery 
source. For other heater considerations, refer to type 6AQ5. 

HEATER VOLTAGE (AC/DC) ..............•.....•...................... 
HEATER CURRENT ••••••••••.•..••..........•.................•....• 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE .................................................... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ................................... . 
Gmo-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-No. 2 Series Resistor ............................... . 
Min. Cathode-Bias Resistor ............................. . 
Plate Resistance (Approx.) ....•.......................... 
Transconductance ...................................... . 
Plate Current ..............................•............ 
Grid-No. 2 Current ..................................... . 

Maximum Circuit Values: 
Grid-No.I-Circuit Resistance: 

300 
0 

150 

160 
1 

9000 
10 

2.5 

6.3 
0.45 

volts 
ampere 

300 max vol ts 
See curve page 67 

300 max volts 
8 max watts 

0.4 max watt 
See curve page 6 7 

90 max volts 
90 max volts 

300 
0 

300# 
60000 

160 
1 

9000 
10 

2.5 

volts 
volts 
volts 
ohms 
ohms 

megohm 
µmhos 

ma 
ma 

For cathode-bias operation with fixed grid-N o.2 voltage . . . • . . • . • . • • . . 0. 25 max megohm 
For cathode-bias operation with grid-N o.2 resistor . . . . . . . . . . • . . . . . . 0. 50 max megohm 

# Grid-No.2 supply voltages in excess ol 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 ita 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-indicator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. Maximum 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 volta, 150. This is a DISCON
TINUED type listed for reference only 
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TRIODE-POWER PENTODE 
Glass octal type used in a push-pull ampli

fier circuit in conjunction with type 6F6-G. Tri-
ode unit serves as phase inverter. Outline 41, 6AD7-G 
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 class At 
amplifier: plate volts, 286 max; plate ilissipation, 1.0 max watt. This type is used principally for renewal 
purposes. 

p~---

5

G 

2 7 
H H 

I 8 
NC K 

GT2 KT2 

, GT1 

H H 

e 
NC KT1 

LOW-MU TRIODE 
Glass octal type used as class A, amplifier 

in ac/dc radio receivers. Outline 23, OUT
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings as class At 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 ave 
voltage is applied to the common control grid in 
suitable circuit, one triode section operates on 
wesk signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 
0,15. This is a DISCONTINUED type listed 
for reference only. 

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 
orilinarily required as drivers. Outline 23, OUT
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.5. This is a DISCONTINUED type 
listed for reference only. 

H MEDIUM-MU TRIODE 

6AE5-GT 

6AE6-G 

6AE7-GT 

H o Miniature types used as local 6Af4 
oscillators in uhf television receivers 

0 
P covering the frequency range of 470 to 6Af4-A 

890 megacycles per second. 6AF4 Out-
P ' line 11, 6AF4-A Outline 9, OUTLINES 

SECTION. Tubes require miniature seven-contact socket and may be mounted in 
any position. Type 6AF4 is a DISCONTINUED type listed for reference only. 

HEATER VOLTAGE (AC/DC)., .•..•...•••••••.•..••.••••••••.••..•.••.•• 
HEATER CURRENT ••••••••..•••••.••••••••••••••••••••••••• , ••••••• , • 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid to Plate ................................................... . 
Grid to Cathode and Heater ..................................... , . 
Plate to Cathode and Heater ..................................... . 

Characteristics: CLASS A1 AMPLIFIER 
Plate Supply Voltage ..........................•..•.•.... 
Cathode-Bias Resistor .................................. . 
Amplification Factor ..... ., .............................. . 
Plate Resistance ...................................... .. 
Transconductance ...................................... . 
Plate Current .......................................... . 
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80 
150 

15 
2270 
6600 

16 

6.3 
0.225 

1. 9 
2.2 

0.46 

100 
150 

16 
2130 
7500 

20 

volts 
ampere 

;iµf 
;iµf 
,.µf 

volts 
ohms 

ohms 
,.mbos 

ma 
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Maximum Ratings: 
OSCILLATOR IN UHF TELEVISION RECEIVERS 

DC PLATE VOLTAGE • . . . . • . . • • •..•.••••••••.••••.•••............ 
DC GRID VOLTAGE ..•............•....•...•..•....•...•..•....... 
DC GRID CURRENT. . . . ...................•...•..•................ 
PLATE INpUT..................... . •..........................••. 
PLATE DISSIPATION... . . . . . . . . . . . ..•.•....•..••........•..•......... 
DC CATHODE CURRENT .......................•...•....•..••..•..... 
PEAK HEATER-CATHODE VOLTAGE:* 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ............................ . 

Typical Operation as Oscillator at 950 Mc: 
DC Plate Voltage .................................................. . 
DC Grid Voltage ................................................... . 

Front a grid resistor of ........................................... . 
DC Plate Current .................................................. . 
DC Grid Current (Approx.) ......................................... . 
Useful Power Output ............................................... . 

Maximitm Circuit Values: 
Grid-Circuit Resistance: 

150 maz volts 
-50 maz volts 

8 maz ma 
2.6maz watts 

2.25 max watts 
28 max ma 

50 maz volts 
50°max volts 

100 volts 
-4 volts 

10000 ohms 
22 ma 

400 µa 
160 mw 

For fixed-bias operation .......................................... . 
For cathode-hias operation ............ . 

Not recommended 
0. 5 max me:gohm 

* 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. 
'°The de component must not exceed 25 volts. 

60 ., ., 
a: ., .. 
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< 
:; 
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0 

AVERAGE PLATE CHARACTERISTICS 
TYPE 6AF4-A 
E,f = 8.3 VOLTS 

r • • 

f-~/ 

V y 
'/ / I 

<, 

... ,'Y 
I . V l~ ~ 0 / t>/ 

r/ / V / / /4 ,, 
./ ~ _, .. 

v ~ v V 

~ :::::::: ~ ~--- ___,._ .> 
40 80 120 160 200 

PLATE VOLTS 

_,., 
240 

92CM-77$6TI 

6AF6-G Glass octal type used to indicate 3 

ELECTRON-RAY TUBE ~Rcu, TA 

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 

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.1 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 
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*
s p SHARP-CUTOFF PENTODE 

H G
2 Miniature type used in compact 

K K radio equipment as an rf or if amplifier 
.G3 G3 up to 400 megacycles per second. 
15 15 

Outline 11, OUTLINES SECTION. 
Gt ' Tube requires miniature seven-con-

6AG5 

tact socket and may be mounted in any position. The two cathode leads facilitate 
isolation of the input and output circuits thus helping to minimize degeneration. 
For heater and cathode considerations, refer to type 6A V6. 

HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER CURRENT .................................................. . 
DmECT INTERELEcTRODE 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 .... 

Maximum Ratings: CLASS A, AMPLIFIER 

6.3 
0.3 

0.030 max 
6.5 
1.8 

volts 
ampere 

µµ( 

µµf 

µµf 

PLATE VOLTAGE ......................... , ........................ . 300 max volts 
GRID-NO. 2 (SCREEN-GRID) VOLTAGE .................................. . 
GRID-No.2 SUPPLY VOLTAGE ......................................... . 

See curve page 6 7 
300 max vol ts 

PLATE DISSIPATION ................................................. . 2 max watts 
GR1n-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............................. . 0.5 max watt 
For grid-N o.2 voltages between 150 and 300 volts ................... . See curve page 67 

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 Resistor ....................... . 
Plate Resistance (Approx.) ................... . 
Transconductance . .......................... . 
Grid-No.I Voltage for plate current of 10 i,a •.••. 
Plate Current ............................... . 
Grid-No. 2 Current ......................... .. 

Maximum Ratings ( Triode Connection):* 

100 
100 
180 
0.6 

4500 
-5 

4.5 
1.4 

125 
125 
100 
0.5 

5100 
-6 

7.2 
2.1 

!'LATE VOLTAGE .........................•........................... 
PLATE DISSIPATION ........................ , .....•..•.. , •............ 

Typical Operation (Triode Connection):* 
Plate Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 180 
Cathode-Bias Resistor. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330 

AVERAGE PLATE CHARACTERISTICS 

90 max 
90 max 

250 
150 
180 
0.8 

6000 
-8 

6.6 
2 

300 max 
2.5 max 

260 
820 

16 --~--------~.:..P::.;CN.:..T;,cOccO..:E__,:;CO::.;N.c.cN.c.cEc.cC;,cfT-"IO'-'N'-,I----~--,---,---, 

I/~ I TYPC 6AG5 

"' ,., 
·a 
OJ 
0. 

l----irf'"':::::~l~b =;::!==Ja-:0aa·'"'t--r ~:l~-~:2 :c;,~;~ = I ~0 --+--1----t----+---1 
11/ 
I 

~- 121--11!---1---+--1--+---+---+--t--+---+---+--t--+---I ... -,.o 
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- }. -1.0 
"' -- - - - - - I- - - - - - - t:'3:0 
!;. \ 
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Plate Resistance ...............................••••....• 8000 

45 
5700 
7.0 

Amplification Factor ....•.........•..............••....• 
Transconductance . ..................................... . 
Plate Current ..•.............•....••.•..•••..•..•••..... 

*Grid No. 2 tied to plate. 

6AG7 
POWER PENTODE 

Metal type used in output stage 
of video amplifier of television receiv
ers. Outline 6, OUTLINES SECTION. 
Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.65. Max

10000 
42 

3800 
5.5 

G1 S 
s 

ohm• 

,.mhos 
ma 

NC G2 

7 
H H 

8 
G3 P 
s 

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 mQJ; watts. 
Typical operation as a class A, amplifier: plate volts, 300; grid-No.2 volts, 160; 
grid-No.1 vo~ts, -3; peak af grid-No.l 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-frlgnal 
output watts, 3. 

6AH4-GT 

Maximum Ratings: 

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), 6.8; 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. 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 51!5-line, 80-Jrame "Y•tem 

DC PLATE VOLTAGE ..•••••.••.•.•..•..•.•..••.........••••••...••••• 
PEAK Pos1TIVE-Puu!E PLATE VOLTAGE# (Absolute maximum) . . , .. , •.•.••• 
PEAK NEGATIVE-PuLsE GRID VOLTAGE •.•...•...•••••.••••.•..•.•• , •• , • 
CATHODE CURRENT: 

Peak .....•.•............... ·· ............ ······················ 
Average .................•...................•..................• 

PLATE DISSIPATION ••••••••••.••••••••.•••.••••••••••••.••. , ••••..•• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ...••........•......•.••••••• 

Maximum Circuit Value (For maximum rated conditionB): 
Grid-Circuit Resistance: 

For cathode-bias operation ....................................... . 

NC~---Sp 

2 7 
H H 

I 8 

G " 

500max volts 
2000"maz volts 
-200 maz volts 

180 max ma 
60 max ma 

7.5 max watts 

200 max volts 
200 max volts 

2.2 maz 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, 15 per cent of one vertical scanning cycle is 2. 6 milliseconds. 
0 Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 100 volts. 

6AH6 

SHARP~CUTOFF PENTODE 
Miniature type used as if amplifier in video 

stages of television receivers. Outline 11, OUT
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 6,8; am
peres, 0.45. For heater and cathode considera
tions, refer to type 6AQ5. This type is used 
principally for renewal purposes. 
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Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE. . . . . ............................................. , 300 max volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE .................................. . See curve page 6 7 
GRID-N0.2 SUPPLY VOLTAGE ...................................... , .. 300 max vol ts 
PLATE DISSIPATION ................................................ . 3.2 max watts 
GRID-No.2 INPUT: 

For grid-N o.2 voltages up to 150 volts ............................ . 
For grid-No.2 voltages between 150 and 300 volts .................. . 

TOTAL CATHODE CURRENT ................. , ... , ... ,,, ........... ,,. 

0.4 max watt 
See curve page 67 

13 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........................... . 
Heater positive with respect to cathode ........................... . 

90 max volts 
90 max volts 

Characteristics: 
Triode* Pentode 

Connection Connection 
Plate Supply Voltage ............................... . 150 300 volts 
Grid-N o.3 (Suppressor Grid) ......................... . - Connected to cathode at socket 
Grid-No.2 Supply Voltage .......................... . 150 volts 
Cathode-Bias Resistor .............................. . 160 

40 
3600 

11000 
-7 

12.5 

160 ohms 
Amplification Factor ................................ . 
Plate Resistance (Approx.) .......................... . 
Transconductance . ................................. . 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa .. . 
Plate Current ...................................... . 
Grid-N o.2 Current ................................. . 
* Grid N o.2 and Grid N o.3 tied to plate. 

H s p SHARP-CUTOFF PENTODE 

H c2 Miniature type used as an rf or if 
amplifier especially in high-frequency 

~3 ~3 wide-band applications. It is useful as 
is , is an amplifier at frequencies up to 400 

c1 megacycles per seconde Outline 9, 

600000 
9000 

-7 
10 

2.6 

6AK5 

ohms 
mhos 
volts 

ma 
ma 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. For heater and cathode considerations, refer to type 
6AV6. 

HEATER VOLTAGE (AC/DC) ............................................ . 
HEATER CURRENT ................................................... . 
DIRECT INTERELECTRODE CAPACITANCES (Approx. with external shield): 

Grid No.1 to Plate ............................................... . 
Grid N o.1 to Cathode, Heater, Grid N o.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 

6.3 
0.176 

0.02 max 
4.0 
2.8 

volts 
ampere 

µµI 
µµf 
µµ! 

PLATE VOLTAGE ..................................................... . 180 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................................... . 
GRID-N0.2 SUPPLY VOLTAGE. . . . . . . . . . . . . . . . . ....... . 

See curve page 67 
180 max volts 

PLATE DISSIPATION .................................................. . 1. 7 max watts 

AVERAGE PLATE CHARACTERISTICS 
PENTOD£ CONNECTION ,.~-------~--~-~--'--.--~-~-~--.,--~-~--, 

TYPE 6AK5 I I 
£+-: 6.3 VOL TS 

::l 
15 .. 
~ 

GRIO•Nt 2 VOL TS~=ll:20:_j:==t==t==t===J==EG~R,ID~-!!H!!!.!l_:VfO!l;L;.!.T;,S1E:C.:.,;I =,,,-,.t 1_t_1 
...--

< 121----1-.....,,+---+--l'---l---f---l----,l---+---+----+~~1---+--,-f 
j 
;; 
~ .., 
u 

0 

~ei--r---r~:t==~=+:==1===t==J===f===r=9=~-~21=-r-1 f I lb 

~ ~--
" ~ ______________________ ':_C!=:1 

i 4 i--1_:::,...-.,;:::-1==+==r==,===r===i==r===r=a:,:==jr=~-~3=r-i--i 
~ --- --- --- --- --- --- ---~-- -2 ~ t-- _ lb --.:-4 

a. •-- l<:_2__ _ ____ .=,3 
---'--- ---~-- _____ :.4 

40 80 120 100 200 240 
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GRI~No.2 INPUT: 

For grid-No.2 voltages up to 90 volts ............................... . 
For grid-N o.2 voltages between 90 and 180 volts ..................... . 

CATHODE CURRENT ............................................. , .... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................. . 
Heater positive with respect to cathode ............................ . 

Characteristics: 
Plate Supply Voltage.... . ................... . 
Grid-No.2 Supply Voltage.. . . . . ............ . 
Cathode-Bias Resistor"' ................................... . 
Plate Resistance (Approx.) ................................ . 
Transconductance . . . ..................................... . 
Grid-No.1 Voltage for plate current of 10 µa ................. . 
Plate Current ............................................ . 
Grid-N o.2 Current ....................................... . 
• Fixed-bias operation is not recommended. 

POWER PENTODE 

120 
120 
180 
0.3 

5000 
-8.5 
7.5 
2.5 

Miniature type used in compact 

6AK6 
equipment as a power amplifier. Out
line 11, OUTLINES SECTION. Tube 
requires miniature seven-contact 
socket and may be mounted in any 
position. For heater and cathode con
siderations, refer to type 6A V6. 

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 A, AMPLIFIER 

PLATE VOLTAGE ....................................... .. 
GRID No. 2 (SCREEN-GRID) VOLTAGE ..................... . 
PLATE DISSIPATION ..................................... . 
GRI~No.2 INPUT ...................................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................ . 
Heater positive with respect to cathode ................ . 

Typical Operation: 
Plate Voltage ......................................... . 
Grid No. 3 (Suppressor Grid) ............................ . 

Triode# 
Connection 

300 max 

3.5mox 

90 max 
90 max 

Triode# 
Connection 

180 

AVERAGE PLATE CHARACTERISTICS 
PENTOOE CONNCCTION 

0.5 max watt 
See curve page &7 
18 max ma 

90 max volts 
90 max volts 

180 
120 
180 
0.5 

5100 
--8.5 

7. 7 
2.4 

6.3 
0. 15 

0.12 
3.6 
4.2 

Pentode 
Connection 

300 max 
300 max 

2.75 max 
0. 75 max 

90 max 
90 max 

Pen/ode 
Connection 

volts 
volts 
ohms 

megohm 
µmhos 

volts 
ma 
ma 

volts 
ampere 

µµI 
µµf 
µµI 

volts 
volts 

watts 
watt 

volts 
volts 

180 volts 
Conne~ted to cathode 

at socket 

I 
TYPE 6AK6 

::: 
::: 

40 

a.30 
::, .. 
:; 
.J 

'i 
~ 20 

'it 

JO 

0 

.,,,--
/ 

/~ 
I -,,.r 

.i..--

-~ 

50 100 150 

E-,:&.3 VOLTS 

I GRIO-Ntz VOLTS=l80 

Ec1=0 
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-& 

I 
GRIO-Ntl VOLTS Ec1=-9 
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RCA Receiving Tube Manual 
Grid-No. 2 Voltage ..................................... . 
Grid-No. 1 Voltage .................................... . -12 
Peak AF Grid-No. 1 Voltage ............................ . 12 
Zero-Signal Plate Current ............................... . 12 
Zero-Signal Grid-No. 2 Current ........................•.. 
Plate Resistance ....................................... . 0. 0044 
Amplification Factor. . ................................. . 9.3 
Transconductance ...................................... . 2100 
Load Resistance ....................................... . 12000 
Total Harmonic Distortion . ............................. . 5 
Maximum-Signal Power Output ..........................• 0.26 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .............................•.•.•.•.•.•.•• 
For cathode-bias operation .......................................• 

# Grid No. 2 and grid No. 3 tied to plate. 

H Koz TWIN DIODE 

H 
15 

Miniature, high-perveance type 
used as detector in FM and television 

PDz 7 Po, circuits. It is especially useful as a 
ratio detector in ac-operated FM re-

, ceivers. Each diode section can be used 

180 volts 
-9 volts 

9 volts 
15 ma 

2.5 ma 
0.2 megohm 

2300 ,..mhos 
10000 ohms 

10 per cent 
1.1 watts 

0. 1 max megohm 
0.5 max megohm 

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. For heater and cathode 
considerations, refer to type 6A V6. 

HEATER VOLTAGE (AC/DC) ............•.•.....•...•...•...•••.•••••••• 
HEATER CURRENT •.....•..............•.......•.•..•••.•••••••••••• 
DIRECT !NTERELECTRODE 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- ••••••••••••••••••••••••••••••• ••.••., 

AVERAGE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE 

TYPE6AL5 
E<'= 6.3 VOLf,S 

..,1--+---t-l--+--+--,14 

" I-+--+--+-{! _, 
I--+-+--+-~ 

1-

1--+---+-----+-j 

+---+-----+--+--<12 ., 
w 
a: 
w 

-+-----+---+--110. ~ 
< 
::; 

8j 
-a 
~~ 
•U 

--W----+--,--+--t w a: 
t-+--+--+--t-+-+-..,. ->,M->.++e!----14 

121 

6.3 volts 
0.3 ampere 

2.5 ,..,.f 
2.6 ,.,.t 
3.4 ,.,.f 
3.4 ,.,..f 

0.068 maz ,.,.f 

380 maz volts 



RCA Receiving Tube Manual 
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 ........................................ . 

ELECTRON-RAY TUBE 
Glass octal type used to indicate visually 

on a pair of rectangular fluorescent patterns the 
effects of changes in voltages applied to its grid 

6AL 7 _ GJ and three deflecting electrodes. It is especially 
useful in meeting the requirements for accurate 
tuning in FM receivers. Outline 18, OUTLINES 
SECTION. Tube requires octal socket and may 
be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.15. Ratings: target 

54max 
9 max 

330 max 
330 max 

117 
300 

9 

ma 
ma 

volts 
vo1ts 

volts 
ohms 

ma 

volts, 365 max, 220 min; peak heater-cathode volts, 90 max. This type is used principally for renewal 
purposes. 

Typical Operation: INDICATOR SERVICE 
Target Voltage ............................................•...•..•• 
Deflecting-Eleetrode-N o.1 Voltage .................................•.• 
Deflecting-E!ectrode-N o.2 Voltage ..•......................••........• 
Deflecting-Eleetrode-N o.3 Voltage ..................................•• 
Cathode Resistor (Approx.) ........................................ . 
Deflection Sensitivity (Approx.)# ........................•........... 
Grid Voltage for Fluorescence Cutoff (Approx.)* ...................... . 
#For first millimeter of unbalance in FM application, 

315 
0 
0 
0 

3300 
1 

-7 

*The grid should be connected to the cathode when not used for fluorescence control. 

6AM8 

6AM8-A 

DIODE-SHARP-CUTOFF 
PENTODE 

Miniature types used in diversified 
applications in television receivers. 
Type 6AM8-A has a controlled heater 
warm-up time for use in receivers em-

H 

volts 
volts 
volts 
volts 
ohrna 

mm/volt 
volts 

ployingseries-connected heater strings. ,s 
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. 

HEATER VOLTAGE (AC/DC)............................................ 6. 3 
HEATER CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0, 45 
HEATER WARM-UP TIME (Average)* for 6AM8-A....................... 11 
* For definition of heater warm-up time and method for determining it, see type 6CG7. 

DIRECT lNTERELECTRODE 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 ......................... . 

122 

Without 
External 

Shield 
1. 7 

4 

0.015 max 

6 

2.6 
6.006 max 
0.15 max 
0.1 max 

With 
External 

Shield 
2.3 

4 

0.015 max 

6 

3.4 
0. 005 max 
0.15 max 

0.035 max 

volts 
ampere 
seconds 

µµ( 
µµ[ 

µµ( 

µµf 

µµf 
µµ( 
µµI 
µµ( 



RCA Receiving Tube Manual 
PENTODE UNIT AS CLASS A1 AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE .................................................... . 
GRID-N0.3 (SUPPRESSOR) VOLTAGE ................................... . 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE ...............•............. 
GRID-N0.2 VOLTAGE .........................•............•........•. 
GRm-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-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 max volts 
0 max volts 

300 max volts 
See curve page 67 

0 max 
2.8 max 

volts 
watts 

0.5 max watts 
See curve page 67 

200 max volts 
200° max vol ts 

Plate Supply Voltage................................................ 200 volts 
Grid No.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connected to cathode at socket 
Grid-No.2 Supply Voltage............................................ 150 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 ohms 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600000 ohms 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7000 ,.mhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa................... -8 volts 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 11. 5 ma 
Grid-No.2 Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 2. 7 ma 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . • • • • . • • . • • • . • . • • . . . . . 0. 25 max 
For cathode-bias operation. . . . . . . . . . . . . . . . . . • . . • • . • • • • . • . • • • • • . . . . 1. 0 max 

DIODE UNIT 
Maximum Ratings: 
DC PLATE CURRENT ••••.•••••••••.•.......•.....•...........•....••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...................•........• 
Heater positive with respect to cathode ...........................•• 

0 The de component must not exceed 100 volts. 

0 

TYPE 6AM8 
E,F" = 0.3 VOLTS 

AVERAGE PLATE CHARACTERISTICS 
PENTOOE UNIT 

GRID-NI 2 VOLTS = 150 

I I I 

' 

' I 
\ ~ 

\ ·, 
\ I 

\/' 
~ ',, 

" ---
/ - --

I 
:t~ Ec1 =o 

t 
,-! 

GRIO~N• I VOL-rs Ec,=-2 

i£i l I - - £c,=o 
-3 -, 

-- - - - - -~ I -4 
~ft -

100 200 300 
PLATE: VOLTS 

MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

5n= 

200 max 
200° max 

megohm 
megohm 

ma 

volts 
volts 

Miniature type used in a wide 
variety of applications in color televi
sion receivers. The pentode unit is used 
as an intermediate-frequency ampli
fier, a video amplifier, an age amplifier, 

6AN8 
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or as a reactance tube. The triode unit is used in low.frequency oscillator, sync
separator, sync.clipper, and phase.splitter cir.cuits. Outline 12, OUTLINES SEC
TION. Tube requires miniature nine.contact socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/DC) .............................................. . 
HEATER CURRENT. . . . . . . . . . . . . . . . . . . . . . . ........................... . 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate ............... . 
Grid to Cathode and Heater .. . 
Plate to Cathode and Heater. 

Pentode Unit: 

6.3 
0.45 

1.5 
2.0 

0.27 

volts 
ampere 

Grid No.I to Plate .................................................. 0. 04 m= uµf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 7 µµI 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..... 2.3 µµ! 

Triode Grid to Pentode Plate. . . . . . . . . . . . . . . . . . . . . ............. 0. 005 µµf 
Pentode Grid N o.1 to Triode Plate. . . . . ..... 0. 006 µµI 
Pentode Plate to Triode Plate. . .. 0.045 µµ! 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ......................... . 
GRID-N0.2 SUPPLY VOLTAGE ............. . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. . . . . . . . . . 
GRID-NO.l (CONTROL-GRID) VOLTAGE ............... . 
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 positive with respect to cathode. 

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 lOµa .... . 
Plate Current ........................................ . 
Grid-No.2 Current ................................... . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 

Triode Unit Pentode Unit 
300 max 3CO max volts 

300 max volts 
See curve page 67 

0 max 0 max volts 
2.6 mai, 2 max Watts 

0.5 ma.c watt 
See curve page 67 

200 max 200 max volts 
200°max 200°max volts 

200 200 volts 
150 volts 

-6 volts 
180 ohms 

19 
5750 300000 ohms 
3300 6200 µmhos 
-19 -8 volts 

13 9.5 ma 
2.8 ma 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 5 max O. 25 max megohm 
For cathode-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 0 max 1 . O max megohm 

°The de component must not exceed 100 volts. 
*II either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for both units 
shonld not exceed the stated values. 

40 
TYPE6AN8 
Ef': 6.J VOL TS 
GRIO-N22 VOLTS=:15O 

30 ,...... 

' r 
r 

10 
[ 
I r 

1 

0 100 

AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 

I 
Ec1=O 

-o.~ 

-1.0 

GR.1O-N°I VOL TS Ec,=-1.5 
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AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 

TYPE 6AN8 
E,F"=6.3 VOLTS 

J 

V 

fJ_ t' j .., 
t 

fl <.> I .. 
'J 

I v I I I ~ 
,/7 [!,, 

II Vi '/ ll1 'jf!. I~ 

VJ I VL VJ v/ , v 1/ 1,0 / )7,1,y 

V/V✓ ~ ~ ~ V: ~ ~ 
100 200 300 400 soo 

PLATE VOLTS 

BEAM POWER TUBE 
Miniature types used as output 

amplifiers primarily in automobile re
ceivers and in ac-operated receivers. 
Type 6AQ5-A has a controlled heater 
warm-up time for use in television re

92CM-8209T 

6AQ5 

6AQ5-A 
ceivers employing series-connected heater strings. Within their maximum ratings, 
the performance of these types is equivalent to that of larger types 6V6 and 6V6-
GT. For typical circuits employing type 6AQ5, both singly and in push-pull, refer 
to CIRCUIT SECTION. 
HEATEII VOLTAGE (AC/DC) , •......................................... 
HEATER CURRENT ............... , .................................. . 
HEATER WARM-UP TIME (Average)* for 6AQ5-A ....................... . 

6.3 
0,46 

11 
DmECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No. 1 to Plate............................................... 0.36 
Grid No.1 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 

* For definition of heater warm-up time and method for determining it, see type 6CG7. 

Maximum Ratings: CLASS A1 AND CLASS AB, PUSH-PULL AMPLIFIER 

PLATH VOLTAGE ........•............•............................... 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ....................... ,, ......•. , .. 
PLATE DISSIPATION ................................................. . 
GRro-No.2 INPUT .................................................. . 
PEAK HEATER-CATHODE VOLTAGE: 6AQ5 

Heater negative with respect to cathode. . . . . . . . . . . . . . . . . 90 max 
Heater positive with respect to cathode .......... , . . . . . . 90 max 

• The de component must not exceed 100 volts. 

Typical Operation: 
Same as for type 6V6-GT within the limitations of the maximum ratings. 

Maximum Circuit Values: 
Grid-N'o.1-Circuit Resistance: 

250max 
250 max 

12 max 
2 mao: 

6AQ5-A 
200 max 
200-...ao: 

volts 
ampere 
seconds 

,,,,r ,,,,r 
,,r 

volts 
volts 

watts 
watts 

volts 
volts 

For fixed-bias operation .......................................... . 
For cathode-bias operation .................•...................... 

0. 1 max megohm 
0.5 max megohm 

INSTALLATION AND APPLICATION 
Type 6AQ5 requires a miniature seven-contact socket and may be mounted 

in any position. Outline 13, OUTLINES SECTION. 
When the heater is operated on ac with a transformer, the winding of the 

transformer which supplies the heater circuit should operate the heater at the 
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recommended value for full-load operating conditions at average line voltage. 
Under any condition of operation, the heater voltage should not be allowed to 
vary more than 10 per cent from the rated value. When the 6AQ5 is used in auto
mobile receivers, the heater terminals should be connected directly across the 
6-volt battery. 

Use of type 6AQ5 in a series string arrangement should be limited to tubes 
with the same heater-current rating. If it is necessary to use the 6AQ5 in series 
with tubes having different heater ratings, shunt resistors are required. Refer to 
ELECTRON TUBE INSTALLATION SECTION for additional heater consid
erations. 

The cathode of the 6AQ5 should preferably be connected directly to the 
electrical mid-point of the heater circuit when the heater voltage is supplied from 
a transformer. When the 6AQ5 is operated in receivers employing a 6-volt storage 
battery for the heater supply, its cathode circuit is tied in either directly or through 
bias resistors to the negative side of the de plate supply which is furnished either 
by the de power line or the ac line through a rectifier. Under any circumstances, 
the heater-cathode voltage should be kept w.ithin ratings. If the use of a large 
resistor is necessary in some circuit designs, it should be bypassed by a suitable 
filter network or objectionable hum may develop. 

In all services, precautions should be taken to insure that the dissipation 
rating is not exceeded with expected line-voltage variations, especially in the cases 
of fixed-bias operation. When the push-pull connection is used, fixed-bias values 
up to 10 per cent of each typical screen-grid voltage can be used without increasing 
distortion. 
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TWIN DIODE-HIGH-MU TRIODE 

6AQ6 
Miniaturetypeusedasacombined 

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, 

I 

92CM-480"1T2 

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 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For 
heater considerations, refer to type 6A V6. 
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HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER G_URRENT .................................................. . 
DIRECT IN'rERELECTRODE 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 A1 AMPLIFIER 

PLATE VOLTAGE .................................... , ... , .. , ....••••• 
PEAK HEA~ER-C,\THODE VOLTAGE: 

Heater negative with respect to cathode ...............•••.•••.•.•••• 
Heater positive with respect to cathode .•••...••..•••••••••••••••••• 

Characteristics: 
Plate Voltage .......................................... . 
Grid Voltage ........••................................. 
Amolification Factor ..................................•.. 
Plate Resistance ....................................... . 
Transconductance ..•................••.................. 
Plate Current .......................................•... 

DIODE UNITS 

100 
-1 
70 

61000 
1150 
0.8 

6.3 
0.15 

1.8 
1. 7 
1.5 

300,na,i: 

90 max 
90 max 

250 
-3 
70 

58000 
1200 
1.0 

volts 
ampere 

µµf 

µµf 
µµf 

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. 

e 

• 

2 

AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 

TYPE 6AQ6 11 Ef" = 6.3 VOLTS ,, 
,V ."/ ,..., 

'f I ,,,,/ s 
.J 

I I 
I I :y 

V V I y 7 I I 

V / / / / ,y 
/ ;'/ ._c, 

/ / /v / / V 1,7 / .; 

/ / " 
100 

V V / / / ,,,..> / ,,, / / - --•oo 300 400 500 000 
PLATE VOLTS 92CM·&55Fr J 

TWIN DIODE-HIGH-MU TRIODE 
Glass octal type used as FM detector and 

audio amplifier in circuits which require diode 
a~ triode units with separate cathodes. Out-
line 23, OUTLINES SECTION. Tube requires 6AQ7 GJ 
octal socket. Heater volts (ac/dc), 6.3; amperes, -
0.3. Ratings and characteristics of triode unit as 
class A, amplifier: plate volts, 250 max; grid 

Po volts, -2; amplification factor, 70; plate resist-
2 ance (approx.), 44000 ohms; transconductance, 

1600 µmhos; plate ma., 2.3. For typical operation as a resistanc<reoupled amplifier, refer to Chart 7, RE
SISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal purposes. 
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POWER PENTODE 
Miniature type used as output tube prima-

rily in automobile receivers and ac-operated re
ceivers. Outline 13, OUTLINES SECTION. 
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 
(screen-grid) volts, 250 max; plate dissipation, 
8.5 max watts; grid-No.2 input, 2.5 max watts; 

peak heater-cathode volts, 90 max. For heater and cathode considerations, refer to miniature type 
6AQ5. Within its maximum ratings, type 6AR5 is equivalent in performance to glass-octal type 6K6-G T. 
Refer to type 6K6-GT for characteristic curves. Type 6AR5 is used principally for renewal purposes. 

Typical Operation: CLASS A, AMPLIFIER 
Plate Voltage ..........................•.•.•.......•...... 
Grid-No.2 (Screen-Grid) Voltage ............•.•.•.••........ 
Grid-No.1 (Control-Grid) 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 Harmonic Distortion ....•.....•...••..•.............. 
Maximum-Signal Power Output ........•.................... 

Maximum Circuit Values (For maximum rated conditions): 

Grid•No.1-Circuit Resistance: 

250 
250 

-16.5 
16.5 

34 
35 

5.7 
10 

65000 
2400 
7000 

7 
3.2 

For fixed-billl! operation ......................................... . 
For cathode-bias operation ....•.................................. 

BEAM POWER TUBE 
Miniature type used as output 

amplifier primarily in automobile and 6AS5 in ac-operated receivers. Outline 13, 
OUTLINES SECTION. Tube re
quires miniature seven-contact socket 
and may be mounted in any position. 

250 volts 
250 volts 
-18 volts 

18 volts 
32 ma 
33 ma 

5.5 ma 
10 ma 

68000 ohms 
2300 µmhos 
7600 ohms 

11 per cent 
3.4 watts 

0.1 max megohm 
0.5 max megohm 

For heater and cathode considerations, refer to type 6AQ5. 
type 35C5. 

For curves, refer to 

HEATER VOLTAGE (AC/DC) ....... , .....•. , .... , , ..•..• , .• , , .•. , • , , , ••. 
HEATER CURRENT ....................................... , .......... , . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ................................................ . 
Grid No.l 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-No.2 (SCREEN-GRID) VOLTAGE .................... , ..... ,., ... , ... . 
PLATE DISSIPATION ..............................•.......... ,, ....... . 
GR10-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: 
Plate Voltage .................................................. , ....• 
Grid-No.2 Voltage ...................•...•....•.....•.....••...•...... 
Grid-No.l (Control-Grid) Voltage .............................••••..... 
Peak AF Grid-No.l Voltage ...............•..•......................... 
Zero-Signal Pia te Current ..........................•............•.....• 
Maximum-Signal Plate Current ............•............................ 
Zero-Signal Grid-No.2 Current (Approx.) ............................... . 
Maximum-Signal Grid-No.2 Current (Approx.) .......................... . 
Transconductance .•....•...............................•.....•....... 
Load Resistance .........................................•............ 
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6.8 volts 
0.8 ampere 

0.6 µµf 
12 µµf 

9.0 µµf 

150 max volts 
117 max volts 
5.5 max watts 
1.0max watt 

90max volts 
90max volts 

250 max ·c 

160 volts 
110 volts 

-8.5 volts 
8.5 volts 
35 ma 
86 ma 

2 ma 
6.6 ma 

5600 µmhos 
4500 ohms 
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Total tl'.~nnonic Distortion ........................................... .. 
Maximum-Signal Power Output ......•......•......••..••...••..•.••..• 

Maximum Circuit Values (For maximum rated conditwm): 
GridcNo.1-Circuit Resistance: 

i~! ~~~~i'!~"~~~':.~idn':::::::::::::::::::::::::::::::::::::::::: 

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 

10 per cent 
2.2 watts 

0.1 ma:c megohm 
0. 5 rnax megohm 

6AS8 

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 
afty position. For curve of average plate characteristics of pentode·unit, see type 
6AN8. . 

HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER CURRENT .................................................. . 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Diode Unit: 

Plate to Cathode, 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 Internal Shield •... 

Pentode Grid to Diode Plate ......................................... . 
Pentode Plate to Diode Cathode. . . . . . . . . . . . ....................... . 
Pentode Plate to Diode Plate. . . . . . . . .............. . 

Maximum Ratings: 
PENTODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE ................................................... . 
GRID-No.a (SUPPRESSOR-GRID) VOLTAGE ............................... . 
GRID-No.2 SUPPLY VOLTAGE ......................................... . 
GRID-No.2 (SCREEN-GRID) VOLTAGE . . . ........................... . 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value . ............................................. . 
PLATE DISSIPATION ................................................. . 
GRID-N0.2 INPUT: 

For grid-N o.2 voltages up to 160 volts ............................. . 
For grid-No.2 voltages between 160 and 800 volts ................... . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater nega_tive with respect to cathode. . . . . . .................... . 
Heater positive with respect to cathode ............................ . 

Characteristics: 

6.3 volts 
0.46 ampere 

3.0 µ.µf 

0.02 maz µµf 
7 µµ.f 

2.4 µµf 
0.006 mao: µµf 
0.15 ma:,; µµ.f 
0.10 maz µµf 

300 ma:c volts 
0 m= volts 

300m,u; volts 
See curve page 67 

0 ma:t 
2.6 m= 

volts 
watts 

0.5 m= watt 
See curt'e page 67 

200 ma:c volts 
200"m= volts 

Plate Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . 200 volts 
Grid N o.3 .................. , . . . . . . . . . . . . . . . • Connected to cathode at eocket 
Grid-No.2 Supply Voltage....... . . . . . . . . . . . . . . . . . . . . . . . 160 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 ohms 
Plate Resistance (Approx.). . . . . . . . . . . . ..... , . . . . . . . . . . . . . . . . . . . . . 300000 ohms 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 6200 im,hos 
Grid-No.1 Voltage (Approx.) for plate current of 10 µa............... -8 volts 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 6 ma 
Grid-No.2 Current. . . . . . . . . . . . . . . . . . . . . 3 ma 

Maximum Circuit Values (For maxinium rated conditiom): 
Grid-No.I-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 CURRENT ......... , . 
DC PLATE CuRRENT ............ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ..............•.............. 

0 The de oomponent must not exceed 100 volts. 
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0.25 m= megohm 
1.0"""" megohm 

330 ma.,; volts 
60,na,; ma 
5max ma 

200,naa: volts 
20()",,naz volts 
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TWIN DIODE-HIGH-MU TRIODE 
Miniature type used as a com-6 A J 6 bined detector, amplifier, and ave tube 

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 7, RESISTANCE-COUPLED AM
PLIFIER SECTION. For heater considerations, refer to type 6A V6. 
HEAT&B 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 
Pl.Aft VOLTAGE ................................••..................• 
PLATE DJBSIPATION ••••••••.•••..•..•.••.•••.•.••••...••..••.•....••• 
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 Resistance ....................................... . 
Tra.nsconductance . ..................................... . 
Plate Current ....•...•.........•....••••.•.•............ 

Maximum Rattng: DIODE UNITS 

100 
-1 
70 

64000 
1300 
0.8 

PLATE CURRENT (EACH UNIT) •...•.•••..•.•.•...•••••...••••••...•.••• 

6.3 
0.3 

2.0 
2.2 
0.8 

0.04 max 

300 max 
0.5 max 

Omaz 

90maz 
90maz 

250 
-3 
70 

58000 
1200 
1.0 

1.0maz 

volts 
ampere 

""( 
,,,.l 
µµf 
,,,.1 

volts 
watt 
volts 

volts 
voUa 

volt.I 
volts 

ohms 
µmhos 

ma 

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, reler to type 6A V6. 

AVERAGE PLATE CHARACTERISTICS 

a TRIODE UNIT 

TYPE 6AT6 I ~o/ E fl •6.3 VOLT$ 
.," 

a 

..... 7 .._ov 

I/ I J " 
I/ I I 

., 
l I ,• 

I JV I V ~ J 

/ / 
, 

I/ 
, 

!7 / / 
2 

V / / 1/ V / / / ,o., 
/ / y V / 

,,, V I/ / _,, V V' .,,.... .. 
100 

6AT8 
6AT8-A 

zoo 300 400 $00 
PL4T£ VOLTS 

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 
per second. Type 6A TB-A has a con-
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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 6XS. The 
basing arrangement of the 6A TS and 6A TS-A is particularly suitable for connection 
to the coils of certain designs of turret tuners. 
HEATER VOLTAGE (AC/DC).... 6.3 
HEATER CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .45 
11&,.TER WARM-UP TIME (Average)• for 6AT8-A... 11 
• For definition of heater warm-up time and method for determining it, see type 6CG7. 

Withont With 
DmECT INTERELECTRODE CAPACITANCES (Approx.): 
Triode Unit: 

External External 
ShiPld Shield 

Grid to Plate ................... . 1.5 1.5 
Grid to Cathode and Heater ........ . 2.0 2.4 
Plate to Cathode and Heater ....... . 0.5 1.0 

Pentode Unit: 
Grid No.l to Plate ................................... . 0.025 max 0.016max 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 .... . 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...... . 

Pentode Grid No.l to Triode Plate ................. . 

4.5 4. 7 
0.9 1.6 

0. 05 max 0.04 max 
Pentode Plate to Triode Plate ..................... . 0.05 max 0.007 max 
Heater to Cathode ...................................... . 6.5 6.5 
Pentode Unit Connected as Triode:* 

Grid No.l to Plate...... . ........... . 1.3 1.3 
Grid No.l to Cathode and Heater ......... . 3.0 3.3 
Plate to Cathode and Heater... . . . . . . . . . . . . . ......... . 1.7 2.6 

* Grid No.3 connected to cathode; grid No.2 connected to plate. 

volts 
ampere 
seconds 

µµf 

""f ""f 
,.,.r 
,.,.r 
I'¢ 
""{ ,.,.r 
,.,.r 
,.,.r ,.,.t 
,.,.f 

HALF-WAVE VACUUM RECTIFIER 
Glass octal types used as damper 6AU4-GT 

tubes in horizontal-deflection circuits 6AU4 GJA 
of color television receivers and of tele- • 
vision receivers utilizing picture tubes 
having wide-angle deflection. Outline 

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 64. 
HEATER VOLTAGE (AC/DC) ........ , . . . . . ........... . 
HEATER CURRENT ................................................. . 
DmECT INTERELECTRODE CAPACITANCES (Approx.): 

Plate to Heater and Cathode .................................... . 
Cathode ·to Heater and Plate ............................ . 
Heater to Cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 

DAMPER SERVICE 
For operation in a 5$5-line, 80-frame system 

Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGEt (Absol1tte Maximum). 
PEAK PLATE CURRENT ................. . 
DC PLATE CURRENT............... . . 
PLATE DISSIPATION .............................. . 
PEAK HEATER-CATHODE VOLTAGE: 

6AU4-GT 
4500°max 
1050max 

175 max 
6 max 

6.3 
1.8 

8.5 
11.6 
4.0 

6AU4-GTA 
4500-max 
1150 max 

190 max 
6 max 

volts 
amperes 

""f ,..,.r ,.,.r 

volts 
ma 
ma 

watts 

Heater negative with respect to cathode (Absolute Maximum). 4500°*max 4500°*ma.;c volts 
Heater positive with respect Co cathode. . . . . . . . . . . . . . . . . . . . 300# max 300# maz volts 

t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning eycle. In a 
625-line, 30-frame sy•tem. 15 per cent of one horizontal scanning cycle is 10 mi<,roseconds. 
0 Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 900 volts. 
#The de component must not esceed 100 volts. 

p 

~3 

-
H 

It 
G1 Ga 

BEAM POWER TUBE 
Glass octal type used as horizon

talde~tion amplifierinlow-cost, high
efficiency deflection circuits of televi
sion receivers employing either trans
former coupling or direct coupling to 
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the deflecting yoke. Outline 22, OUTLINES SECTION. Tube requires octal socket 
and may be mounted in aRy oosition. 

HEATER VOLTAGE (AC/DC) ................................ , . , ......... , 
liEA. TER CURRENT ••••............................ , ............. , .... , 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to Plate ............................................... . 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ............. . 
Piste to Cathode, Heater, Grid No.2, and Grid No.3 ................. . 

TRANSOONDUCTANCE# ..................................... , ........ , , 
Mu-FACTOR, Grid No.2 to Grid No.lt ................................. . 
# For plate volts, 115; grid-No.2 volts, 175; grid-No.1 volts, -20. 
t For plate volts, 100; grid-No.2 volts, 100; grid-No.I volts, -4.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
M:aximum Ratings: For operation in a 525-line, 30-/rame system 
DC PLATE VOLTAGE ............................................ . 
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximnm) ...... . 
PEAK NEGATIVE-PUU!E PLATE VOLTAGE .......................... . 
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE .......................... . 
PlirAK NEGATIVE-PULSE Garn-No.I (CONTROI~GRID) VOLTAGE ..... . 
CATHODE CURRENT: 

. Peak....... . ................ ·· · ·· ..... · · · · · · · · 
Average... . .......................................... . 

GRin-No.2 INPUT .................................................. .. 
PLATE DISSIPATIONtt ......................... , ..................... , 
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-Circuit Resistance. 

6.3 
1.25 

0.5 
11.3 
7.0 

5600 
5.9 

550 max 
5500"max 

-1250 max 
200 max 

-300 max 

400 max 
llOmax 
2.5.max 

10 max 

200 max 
200-max 
210 max 

volt,s 
amperes 

µµf 
µµf 
µµf 

µmhOB 

volts 
volts 
-volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts oc 

0. 4 7 max megohm 

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
625-line, SO-frame system, 15 per .cent of one horizontal scanning cycle is 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
t Preferably 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 tbe tube in the absence of excitation. 
• The de component must not exceed 100 volts. 

Maximum Ratings: 
PLATE VOLTAGE .. 
GRID-N0.1 VOLTAGE: 

VOLTAGE REGULATOR SERVICE 
Triode Connection, Grid No.fl connected to Plate 

· Negative bias value. . . . . .................. . 
Positive bias value. . . . ........................ . 

CATHODE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . ................... , 
TOTAL PLATE AND Ga1n-N o.2 D1ss1PATION. . . . . . .................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

AVERAGE PLATE CHARACTERISTICS 

~ 

~ 
~ 
< 

300 

j200 
'ii 
"' ~ 
;/. 

100 

0 

TYPE 6AU5-GT 
E.r=6 3 VOLTS 

G.RIO-Nli'I VOLTS ::.Q 

----
?~ 

-r-,,,. 

I ..--- ,2~ 

(, 
----

-----r I 
G~,o-N22 VOLTS Ec2=100 

i I..----- ,. 

v i---- "° 

1r 
,oo 200 300 400 000 

PLATE · \f.OLTS 
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300 max volts 

-125 max volts 
0 max volts 

llOmax ma 
10 max watts 

180 max volts 
180 max volts 

02CM-735o5o'f 
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AVERAGE CHARACTERISTICS 

TYPE 6AU5-GT 

~~4:.~o;~fTs=1$0 

300 -~ 
~i..--:-'"' 

£.C.,~o 
-~';.?-

200 
J .ft- -• 
l --

~ 
1---

~ 
-10 

,17 ~--L---
, _., 

100 

~ -2• 
Ib 
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PLATE VOL.TS 

Miniature type used in compact 

600 
92.Chll-7349T 

H$H p 6 G2 SHARP-CUTOFF PENTODE 

radio equipment as an rf amplifier es- 6AU6 
G3 K pecially in high-frequency, wide-band 
'
5 applications. It is also used as a limiter 

r., tube in FM equipment. Outline 11, 
OUTLINES SECTION. Tube rilquir s 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 8, RESISTANCE-COUPLED AMPLIFIER SECTION. 
For heater and cathode considerations, refer to type 6AV6. 

HEATER VOLTAGE (AC/DC) •.•••••••..•...••••••••••.•.••.•.•.••••••••• 
HEATER CURRENT .•...•...•..••.•..•.•.•••.•.••.•••••.•••••.•..•.••• 
DmECT INTERELECTRODE CAPACITAN. ES: 

Grid No.l to Plate ...................•..............•............ 
Grid No.l to Cathode, Heater, Gri:l No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield .... 

CLASS A, AMPLIFIER 
Maximum Ratings, 
PLATE VOLTAGE •.•....••••••••••••••••••••••••.••••••••• 
GRID-No.2 (SCREEN-GRID) VoLTAGE ......•.....•.•.•.•.•.•• 
GBID-NO.2 SUPPLY VOLTAGE .....•.••.•.••••••..•••••••••• 
PLATE DISSIPATION ...•...•.....•••••••.•..••••••.••••••• 
GBio-No.2 INPUT: 

Triodet 
Connection 

250 maz 

3.2 maz 

For grid-No.2 voltages up to 150 volts ............................. . 
For grid-No.2 voltages between 150 and 300 volts ...•................ 

GBID-NO.l (CONTROL-GRID) VOLTAGE: 
Negative bias value ................................. . 
Positive bias value ..........................•..•.•... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ......•.......•.• 
Heater positive with respect to cathode ..•.•............ 

Characteristics: (Pontode Connection): 

50miu 
0 m(U 

90 maz 
90maz 

6.3 
0.3 

0.0085 maz 
5.5 
5.0 

Pentode 
Connection 

volts 
ampere 

µµf 
µµ{ 
µµf 

300 mllf volts 
See curve page 67 

300 miu volts 
3 maz watts 

0.65 maz watt 
See curve page 6 7 

50 maz volts 
0 maz volts 

90 miu volts 
90 maz volts 

Plate Supply Voltage ........................ . 
Grid N o.3 (Suppressor Grid) , ................. . 
Grld-No.2 Supply Voltage .................... . 

100 250 250 
Connected to cathode at socket 

volts 

volts 
ohms Cathod&-Bias Resistor ....................... . 

Plate Resistance (Approx.) ..................•. 
Transconductance . ....................... , .. . 
Grid-No.1 Voltage for plate current of 10 µa. •.... 
Plate Current .....................•.....••... 
Grid-No. 2 Current ................••....•.•• 
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100 125 150 
150 100 68 
0.5 1.5 1.0 

3900 4500 5200 
-4.2 -5.5 -6.5 

5,0 7 .6 10.6 
2.1 3.0 .. 4;,3 

megohms 
µmhos 

volte 
ma 
ma 
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Characteristics: (Triode Connection):t 
Plate Supply Voltage .............................................. . 
Cathode-Bias Resistor .•............................................. 
Amplification Factor ................................................ . 
Plate Resistance ....••.................•........................•. , . 
Transconductance ....•...........•••••••••.•••.••....•.....•..•...•. 
Plate Current ....•...•.•........••••••••.•...........•..•..•...•..•. 
t Grid No. 2 and grid No. 3 tied to plate. 

AVERAGE PLATE CHARACTERISTICS 
P[NTOOt CONNECTION 

" TYPE 6AU6 
£f' ~ 6.3 VOLT$ 

~ Glt1D·N112 VOLTS: 100 
CRIO-NI 3 VOLTS= 0 

lb 
£c1:o 

,_ 

/ 
-O.!, 

/ 
~ GRID-NII VOLTS Ec1:::-1.o 

>< ..-'-- '!.L ~ _!Cr_~ 
-1.!> 

'/' 
l;, -2.0 

'/ ' -2.& _.,._,.. 
K> 200 300 400 soo 

PLAT£ VOLTS 

MEDIUM-MU TWIN TRIODE 
Miniature type used as phase inverter or 

6AU7 
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), 
0.3 (parallel); warm-up time (average) in paral
lel arrangement, 11 seconds. For definition of 
heater warm-up time and method for determin-

600 

260 
330 

36 
7600 
4800 
12.2 

92CM ... 6&U'C 

volts 
ohms 

ohms 
µmhos 

ma 

ing it. see type 6CG7. Peak heater-cathode volts, 200 max. When the heater is positive with 
respect to the cathode, the de t,omponent of the heater-cathode voltage must not exceed 100 volts. 
Ji:xcept for heater and hea"ter-cathode ratings, type 6AU7 is identical with miniature type 12AU7. The 
6AU7 is a DISCONTINUED type listed for reference only. 

MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

6AU 8 Miniature type used in a wide 
variety of applications in television re
ceivers employing series-connected 
heater strings. The pentode unit is 
used as a video amplifier, an if ampli

H 

fier, 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 INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate ..................................... . 
Grid to Cathode and Heater ........................ . 
Plate to Cathode and Heater ..................... . 

Pentode Unit: 
Grid No.I 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 .... 

184 

6.3 
0.6 

11 

2.2 
2.6 

0.54 

0.044 
7.5 
Z.4 

volts 
ampere 
seconds 

µµI 
µµf 
µµf 

µµf 
µµf 
µµf 
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Triode Grid to Pentode Plate ........................................ . 
Pentode Grid No.1 to Triode Plate ................................... . 
Pentode Plate to Triode Plate ....................................... . 

0.022 max 
0.006 max 

0.12 max 
"'For definition of heater warm-up time and method for determining it, see type 6CG7. 

Maximum Ratings: 
CLASS A1 AMPLIFIER 

PLATE VOLTAGE ..........................•••••••••• , •.. 
Gmo-No.2 (SCBEl8N-GRID) SUPl'LY VOLTAGE ...••.......... 
GlllD-N0.2 VOLTAGE ......••...............•••...•••.••• 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Positive bias value. . . . . . . . ................... . 
PLATE DISSIPATION .......................... , .......•• 
GRm-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.2 Supply Voltage .............................. . 
Cathode-Bias Resistor ................................. . 

Trwde Unit 
300 max 

0 max 
2.5 max 

200 max 
2oo•max 

150 

150 

AVERAGE CHARACTERISTICS 
PENTOOE UNIT 

TYPE 6AUB 
E4"=1.3 VOLTS 

Pen!ode Unit 
300 max vol ts 
300 max volts 

See- curve page 67 

0 max 
3max 

volts 
watts 

1 max watt 
See curve page 67 

200 max volts 
200• max vol ts 

200 
126 

82 

volts 
volts 
ohms 

GRID-N12 VOLTS •12$ .. ... 
"' ... .. 
Z 30 
< 
:i 
i 

N 

~-
20 .. 

~~. 
.!! 
"' .. 
~ tl' 10 

.. ... 
"' 

4D 

~ 30 .. 
"' j 
i 
u 
!:! 20 

i .. 
~ 
-;, 
!:l 

s .. 
10 

0 

Ec1•0 
~ tb I \ - - -o.s 
I f . 
I y- -1.0 

·,,,.-- GRID-Ni I VOLTS.- '£~1 •-1.5 
lb 

~ 
.;.-- -2.0 .. I_. 

~ 

-, 
J 
f, 
,j 

ls_ 
/ 

I 
-2.S 

~~=o 
!3.0 

- ·- ·- -3.5 
.. --,.o 

- -• -,H 

-~~ft 

100 200 300 400 500 
PLATE VOLTS 

AVERAGE CHARACTERISTICS 
TRIODE UNIT 

I TYPE 6AUB 
E,F•l.3 VOLTS -r -fy 

I 
I I ~:t/ 

I !i 17 ) 

.Ile I 
& / r T;---:f!.C~y- /'/ 

.... / "} 

V -7--v- +4 

V 7 ~-- .p o/ ... ·- +2 

~ ~ ~ V v ,....._ ;,-- .. 
./ V ----100 200 300 400 500 

PLATE VOLH 
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Amplification Factor ................................... . 
Plate Resistance (Approx.) ............................. . 
Transconductance .•..................................•. 
Grid-No.1 Voltage (Approx.) for plate current of 100 µa ..••• 
Plate Current ......................................... . 
Grid-N o.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. 

BEAM POWER TUBE 

40 
8200 
4900 
-6.5 

9 

0.5 max 
l.Omax 

6AV5-GA 
6AV5-GT 

Glass octal types used as hori
zontal deflection amplifiers in tele
vision receivers employing either 
transformer coupling or direct cou-
pling to the deflecting yoke. 6AV5-GA 

160000 ohms 
7000 µmhos 

-8 volta 
15 ma 

3.4 ma 

0.26 max megohm 
1.0max megohm 

Outline 33, 6AV5-GT Outline 22 or 23, OUTLINES SECTION. Tubes require 
octal socket and may be mounted in any position. Type 6A V5-GT is a DISCON
TINUED type listed for reference only. 

HEATER VOI,TAGE (AC/DC) ..........................................•• 
HEATER CURRENT ..................................................• 
TRANSCONDUCTANCE"' ............................................... . 
Mu FACTOR, Grid No.2 to Grid No.1 .................................. . 
* Plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, -22.5. 
** Triode connected; plate and grid-No.2 volta, 150; grid-No.1 volts, -22.6. 

HORIZONTAL DEFLECTION AMPLIFIER 
Maximum Ratings: For operation in a 525-line, !JO-frame 311stem 

DC PLATE VOLTAGE ...................................•.............. 
PEAK POSITIVE-PULSE Pl.ATE VOLTAGE t (Absolute Maximum) ............ . 
PEAK NEGATIVE-PULSE PLATE VOLTAGE ............................... . 
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE ............................... . 
PEAK NEGATIVE-PULSE GRID-No.1 (CONTROL-GRID) VOLTAGEt ........... . 
CATHODE CURRENT: 

Peal<. ......................•...•..............................• 
Average ........................................................ . 

GRID-No.2 INPUT .................................................. . 
PLATE DJSSIPATIONtt ............................................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ....•..............•.......•. 

BuLs TEMPERATURE (At hottest point) ............................... . 

Maximum Circuit Value (For maximum rated conditions): 

6.3 
1.2 

6600 
4.8 

660 """" 6500°max 
-1260 max 

176 max 
-300 max 

400 max 
llOmax 
2.6max 

11 max 

200 max 
200• max 
210 max 

volts 
amperes 

µmhos 

volts 
volts 
volta 
volts 
volts 

ma 
ma 

watts 
watts 

volla 
volts 

•c 

Grid-No.1 Circuit Resistance......................................... 0.47 max megohm 
t The duration of the voltage pulse must not exceed 16 per cent of one horizontal scanning cycle. In a 
625-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 bias resistor or other means is required to protect the tube in the absence of excitation. 
• The de component must not exceed 100 volts. 

6AV6 

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 6AT6 in applications 
where the higher amplification of the 
6A V6 is advantageous. 

HEATER VOLTAGE (AO/DC)............................................. 6.3 
HEATER CURRENT.................................................... 0.8 
DIRECT lNTERELECTRODE CAPACITANCES! 

Triode Grid to Triode Plate .......... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2. 0 
Triode-Grid to Cathode and Heater.................................. 2.2 

volta 
ampere 
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Triode Plate to Cathode and Heater ................................. . 
Plate of Diode Unit No.2 to Triode Grid ..................•••••••••.•• 

Maximum Ratings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE •..•..••..........••.•.•••.•••••.•••••.•••••••.•••.••• 
Garo VOLTAGE, Positive Bias Value ••••••••..•........•....•.....••..••. 
PLATIII DIBBIPATION • ............•.............•...••••.•........•••••.. 
PBAK HMTillR-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..•.••....•...•..••••••••••.••. 
Heater poaiti ve with respect to cathode ...•....•..•..•.•••.•••••••••.. 

Characteristics, 
Plate Voltage .................. : .......................... . 
Grid Voltage .....................•....•••.....•............ 
Amplification Factor ..................••.•.......•...•..••.. 
Plate Resistance .................•....•..................•.. 
Transconductance ........•.................................. 
Plate Current ............................................. . 

Maximum Rating, DIODE UNITS 

100 
-1 

100 
80000 
1250 
0.50 

0.8 
0.04mao: 

300 ma.: 
0"""" 

0.6 m= 

90 max 
90 m= 

250 
-2 

100 
62500 

1600 
1. 2 

volts 
volts 
watt 

volts 
volts 

volts 
volts 

ohms 
,µmhos 

ma 

PLATE CUBBENT (Each Unit) • • • • • • • . • • . • • . . • . .. • . .. . . • . . . . .. . . • . . . . . . • • 1. 0 ma,: 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. 

AVERAGE DIODE CHARACTERISTICS 
liALF-WAVE RECTIFICATION-SINGLE DIODE UNr'f 

t--Ti--Y-PEt-6_At,Vr6t--+E'"7=rt-~~3rt-V_o~~TrSrJ-rl~O 
~ ., 

INSTALLATION AND APPLICATION 
Type 6A V6 requires miniature seven

contact socket and may be mounted in any 
position. Outline 11, OUTLINES SECTION. 

When the heater is operated on ae with 1--+-+\.\-+r-+-+=--»-!!-f½---11-fH'-l'40 

a transformer, the winding of the transformer \ 2 \ 
which supplies the heater circuit should oper- '°0 \':'.. 

ate the heater at the recommended value for .._.._~~ j\-+-,-t+--+--+-+t-1+H ...... 
120f 

full-load operating conditions at average line .._.._5~~ ;'i 
100

~ 

voltage. Under any condition of operation, l? "-' ~' t 
the heater voltage should not be allowed to ~ ~ 1n 11 
rise more than 10 per cent above the rated 1-1-~ 

80! 
value. When the 6A V6 is used in automobile .._.._~ :1.,,_~_...,;s0k--H-t-\-\!---t-tt11•~~ 
receivers, the heater terminals should be ~* I"- ~ 
connected directly across a 6-volt battery. ,,, \ « 

In receivers that employ a series-heater .._.._ ~ r.. "- 40 

connection, the heater of the 6A V6 may be 1..-...L.......1-J...:"":,,.i.~, I'. \ 1 
operated in series with the heater of other ~l--kll-k.JP-kl-+-'IIJ''f-\H20 
types having the same heater-current rating. 7 -~ I, r-... ' 
The current in the heater circuit of the 6A V6 / 11- tt~ 
should be adjusted to the rated value for the o·tiocTs;,~vEc~

2
e~o e;'g,ooE 

0 

normal supply voltage. Refer to ELECTRON 92cM-68"r.>T 

TUBE INSTALLATION SECTION, Filament and Heater Power Supply, for 
a discussion of arrangement of heaters in series-1D.eater or "string" connection. 

The cathode of the 6A V6 when operated from a transformer should preferably 
be connected directly to the electrical mid-point of the heater circuit. When oper
ated in receivers employing a 6-volt storage battery for the heater supply, the 
cathode circuit is tied in either directly or through bias resistors to the negative 
side of the de plate suppl;y which is furnished either by the de power line or the 
ac line through a rectifier. In circuits where the cathode is not connected directly 
to the heater, such as in a series-heater eonnection, the voltage difference between 
the heater and cathode should be kept within the tube ratings. If the use of a large 
resistor is necessary between the heater and cathode in some circuit designs, it 
should be bypassed by a suitable filter network or objectionable hum may develop. 

The triode unit of the 6A V6 is recommended for use only in resistance-coupled 
circuits. Refer to the RESIST AN CE-COUPLED AMPLIFIER SECTION, Chart 
20 for typical operating conditions. 

Grid bias for the triode unit of the 6A V6 may be obtained from a fixed source, 
such as a fixed-voltage tap on the de power supply, or from a cathode-bias resistor. 
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It should not be obtained by the diode-biasing method because of the probability 
of plate-current cutoff, even with relatively small signal voltages applied to the 
diode circuit. 

AVERAGE PLATE CHARACTERISTICS 

4 ,---.---,----.--.--,------,--,_;T.:..;R;.:10;::0E:;....::U'°Nlc.:.T,---,----r----,----.--,---, 
TYPE 6AV6 
E•= 6 . .3VOLTS 

., 
Ii! t---+--+-+--+-+--t-----J----t l--+----+--+--<--l---+----1----...._---1 
w .. 
:Ii 
~21---+--..,__..,.__...,._ _ _,,__-+,_ 
.J 
,! 
:Ii 
w 1--+-,,--+--l--+--+---+-+--+--
!i 
,t. 

6AW8 
6AW8-A 

500 

HIGH-MU TRIODE
SHARP-CUTOFF PENTODE 

Miniature types used in a wide 
variety of applications in television 
receivers employing series-connected 
heater strings. The pentode unit is 
used as an if amplifier, video amplifier, 

92CM-6879T 

age amplifier, or reactance tube. The triode unit is used in •low-frequeaey oscil-
lator, sync-separator, sync-clipper, and phase-splitter circuits.. Outline 14, OUT
LINES 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)* ... 

6.3 
0.6 

11 

¥al1a 
ampere 
seconds 

*For definition of heater warm-up time and method for determining it, see type 6CG7. 

DIRECT 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 .................... . 

6AJ.1"8 

2.2 
3.2 

0.32 

0.036 max 

11 

2.8 
O.Oll max 

0.008 max 
0.2 max 

CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .......... . 
GRIJ>.N0.2 {BOREEN-GRID) SUPPLY VGLTAGE ............ . 
GRil>-NG.2 VOLTAGE ................ . 

138 

Triode U~il 
300 max 

6All"8-A 

2.2 ,.,.r 
3.2 .""'1 

0.32 µ.µf 

0.04 max µ.µ( 

10 µµf 

8.6 µµ( 

o.~H max ,.,A 
0.-006 max µ.µ.f 

0.15 max µµf 

Pe-ntode Unit 
300 max volts 
300 max vol ts 

See curve page 67 
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GBID-No.1 (CONTROL-GIIJJil) VoL!l'AGlil: 

Negative Dias value .............................. . 
Positive bias vsJo ... .............................. . 

PLATE DISSIPATION (6A WS) .......................... . 
PLATE DISSIPATION (6A WS-A) ......................... . 
G'.RID-No.2 INPUT:. 

For grid-No.2 voltages up to 150· volts .............. . 
For grid-No.2 voltages between 150 and aoo VGl.ts .•.• _ 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ............. . 
Heater positive witn respect to cathode ............. . 

Characteristics: 
Prate Suppl,y Voltage... . . . . . . . . . . . . . ... 
Grid-No.Z Supply Voltage .......... . 
Grid-No.I Voltage ................................... . 
Cathode-Bias Resistor ............................... . 
Amplification Factor ................................. . 
Pfate Resistance (Approx.). . . . . . . . . . . . ........... . 
Transconductance ................................... . 
Grid-No.l Voltage (Approx.) for plate current of 10 /48 ..•. 
Plate Current ....................................... . 
Grid-N o.2 Current .................................. . 

Maximum Circuit Values: 
Grid-N o.1-Circuit Resistance: 

For fixedcbias operation ........................... . 
For cathode-bias operation ........................ . 

°The de component must not exceed 100 volts. 

lm= 
lm= 

200m= 
200"ma.x 

200 

-2 

70 
17600 

4000 
-5 

4 

0.6 max 
l.0max 

HALF-WAVE VACUUM RECTIFIER 

60 max volts 
0 max volts 
3 max wattv 

3.25 max watts 

1 max watt 
See curve page 67 

200. max volts 
200°max volts 

200 volts 
150 volts 

0 volts 
180 ohms 

400000 ohms 
9000 µmhoa 
-10 volts 

13 ma 
3.6 ma 

0. 26 max megohm 
1. 0 max megohm 

Glass octal type used as a damper 6AX4 GT 
tube in horizontal deflection circuits of -
television receivers. Outline 22, OUT-
LINES SECTION. 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 tliis tube, l'fke- other power-handling tubes, be adequately ventilated. For 
curve of average plate characteristics, see page 64. 
HEATER VOLTAGE (AC/DC) ........................................... . 6.3 volts 
HEATER CUlldlENT .................................................. . 1.2 amperes 

DAMPER SERVICE 
Maximum Ratings: For operation in a 5:25-line, 90-frame system 
PEAK INVERSE PLATE VoLTAGE'f (Absolute Maximum) .. ................ . 4400* max volte 
PEAK Pr.A TE CURRENT .............................................. . 750 max ma 
DC. PLATE CURRENT ................................................ . 125 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode· ............................ . 

4400*• max volts 
300 • ma.: volts 

# The duration of the voltagi, pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 626-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• Under no circumstances should this absolute value be exceeded. 
• Thede component must not exceed 900 volts. 
•Thede component must not exceed 100' volts. 

FUll-WAVE VACUUM RECTIFIER 

Glass octal type used in power 6AX5 GT 
supply ofradioequipment having mod- -
erate de- req;uirements. The heater of 
this tube can be operated from tlie 
same transformer winding tl.'rat su~ 

plies other 6;3-v~ tubes. in the- reti:eiver. In addition,. be«ause its heater-cathode 
construction gives the same heating time as that al. other heater-cathode types in 
the receiver, use of the 6AX6-GT prevents excessive voltages from appearing 
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· across filter capacitors during warmup, and, as a result, permits the use of electro
lytic fitter capacitors having lower peak voltage ratings than required for a filament
type rectifier tube. 
HEATER VOLTAGE (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 

!"or duration of O. 2 second maximum. . . . . . . . . . . . . . . . • .. . . . . . . . .. . .. .. 2. 6 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms). . . . . . . . . . . . . . . . . . . . . . . . . . . See Rating Chart 
DC OUTPUT CURRENT (Per Plate, rrns) . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . See Rating Chart 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. . . . . . . . . . . . . . . . . . 450 max volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 450 max volts 

Typical Operation with Capacitor Input to 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 / 62 · 5 ma .......... · .......... · .. · 
40 ma ....................... . 

At full-load current of / 
1:g :::! : : . : : : : : : : : : : : : : : : : : : 

Voltage Regulation (Approx.): 
Half-load to fall-load current ........................... .. 

Typical Operation with Choke Input to Filter: 
AC Plat&-to-Plate Supply Voltage (rms) ..............•....... 
Filter Input Choke ........................................ . 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of I 75 ma · · · · · · · · · · · · · · · · · • · · · · · · · !62.5 ma ........................ . 

At full-load current of \ 150 ma · · · · · · · · · · · · • • • • • • • • • • .. . 125 ma ........................ . 
Voltage Regulation. (Approx.): 

Half-load to full-load current ............................ . 

700 
10 
50 

395 

350 

45 

700 
10# 

270 

250 

20 

900 volts 
10 µf 

105 ohms 

volts 
540 volts 

volts 
490 volts 

50 volts 

900 volts 
10## henries 

volts 
365 volts 

volts 
350 volts 

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. 

INSTALLATION AND APPLICATION 
Type 6AX5-GT requires an octal socket and may be mounted in any position. 

Outline 22, OUTLINES SECTION. This type may be supplied with pin No.l 
omitted. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. 

The Rating Chart presents graphically the relationships 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 
presentation provides for considerable latitude 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 Characteristics for a full-wave rectifier with choke-input filter 
not only show by means of boundary line "CEK" the limiting current and voltage 
relationships presented in the Rating Chart, but als11 give information as to the 
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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 infinite induct
ance. 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 indicates the point on the curve at which the choke no longer be
haves 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 representa
tive short-dash regulation curves. 

u 
0 

RATING CHART 

TYPE 6AX5-GT E,-=6.3 VOLTS 

!:::+.:-::.'.'. CAPACITOR OR CHOKE INPUT --+---+---+---, 

w 
!;c 80t---i--~i---J .., .. 
a: 
w .. 

5 
~ 
0 

200 300 400 

SUPPLY VOLTS (RMS) PER PLATE 
92CM-7363T 

OPERATION CHARACTERISTICS 
F'ULL-WAV( CIRCUIT, CAPACITOR INPUT TO flLTtR 

OPERATION CHARACTERISTICS 
F'ULL-WAVE CIRCUIT, CHOKE INPUT TO Fl LTER 

TYPE 6AXS-GT E,-=6.3 VOLTS AC 
--CHOKES Of" INflNJTE 

INDUCTANCE 
----CHOKES o,-vALUES 

0 

TYPE 6AXS·GT E,-: 6.3 VOLTS AC 
flLTER • INPUT CAPACITOR 

1-----t--+--;- :10.14.-

iai~tv EfJ,ffJ".a.Jc~TPEER 

{
SO itt~~E~O~ - 5 

PLATE 105 OHMS mR 
CURVES 6&7 

1--1--'""4--l- AOK= SEC RATING CHART 

40 80 120 
DC LOAD MILLIAMPERES 

92CM ·738l!T 

> ... 
~ ... 
::, 

\ SHOWN 
600,.._-·--t--t--BOUNOARY LINE FOR 

CHOKE VALUES SHOWN 
CEK=SEE RATING 
CHART 

02om-C\-!--iF,,,_.,~ 
u 
0 
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MEDIUM-MU TRIODE
SEMIREMOTE-CUTOFF PENTODE 

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

H,G3p,IS 

ode 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. 

lIEATER VOLTAGE (AC/DC) ...................•... , ................... . 
HEATER CURRENT. . . . . . . . . . . ........... , , • , , • , , • , , .. , , , . , , , ... . 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Grid to Plate .................................................. .. 
Grid to Cathode, Heater, and Internal Shield ....................... . 
Plate to Cathode, 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 Internal Shield ... . 

Triode Grid to Pentode Plate ........................................ : 
Pentode Grid No.1 to Triode Plate .......................... . 
Pentode Plate to Triode Plate ............................. . 

CLASS A1 AMPLIFIER 
Maximum Ratings: Triode Unit 
J!LATE VOLTAGE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 max 
GRID-N0.2 (SffiEEN-GRID) SUPPLY VOLTAGE ...... , ..... . 
GRm-No.2 VOLTAGE ................................. . 
GRn>-No.1 (CONTROL-GRID) VOLTAGE: 

Positive bias value. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 max 
Pl.ATE DISSIPATION... . . . . . . . . . . . . . . . . . . . . . . . 2.6 max 
GR11>-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: 
Heater negative with respect to cathode.. . . . . . . . . . . . . 200 max 
Heater posjtive- with respect to cathode. . . . . . . . . . . . . . 20011,nax 

AVERAGE PLATE CHARACTERISTICS .. TRIODE UNIT 

TYPE 6AZ8. 
t_,. = 6.3 VOLTS 

0 
3 

IO 

0 • 
ti 7 ! I t .. 

~ 'J u, 
I I ~ I I ~ 

// I, I/. 
t, 

'!. I I ,!r 

V1 I V1 /I v/ (/ l7,?'. ~ ,-i:!i-

I/. v/ ~ ~ % ~ ~ ~ ~ 
0 IOu 200 300 -400 $00 

PLAT£ \19LT$ 
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6.3 volts 
0.45 ampere 

1. 7 11-i'r 
2 ,.,.r 

1. 7 ,.,..f 
0.02 max ,.,.1 
6.5 ,.,.r 
2.2 .... , 

0.027 max .... , 
0.020 max ""f 0.045 max ,.,.r 

Penlode Unit 
300 max volts 
300 max volts 

See curve page 67 

0 max 
2 max 

volts 
watts 

0. 5 max watts 
See curve page 67 

200 max volts 
20011,nax volts 

92CM-H20T 
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Characteristics: 
Plate Supply Voltage ................................ . 
Grid-No.2 Voltage ..................•.•............... 
Grid-No.I V0ltage ................................... . 
Cathode-Bias Resistor ............................... . 
Amplification Factor ................................. . 
Plate Resistance (Approx.) ..........•................. 
Transconductance . ......... ~ ........................ . 
Grid-No.I Voltage (Approx.) for plate current of 10 i,a ..•. 

Grid-No.I Voltage (Approx.» tor transconductance of 100 
,nnhoe .................•..............•.......... 

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 volte. 

20-0 

-6 

19 
5760 
330-0 
-19 

13 

0.'6 max 
1.-0·m= 

20-0 
160 

180 

6000-00 
60-00 

0.26 max 
1.0max 

volts 
volte 
volte 
ohms 

ohms 
,.mhos 

volts 

v.ola 
ma 
ma 

megohm 
megohm 

* If either unit is operating -ut maximum rated conditions, grid-No.1-circuit resistance for both unite 
should not exceed the stated values. 

... 
!c ... .. 

3 0 

25 

15 

TYP£ 6AZ8 
E;f' = e.3 VOLTS 
GRID-NS 3 VOLTS• 0 
GRID- NS 2 VOLTS • 150 

r 

I 

r 

AVERAGE PLATE CHARACTERISl:ICS 
P~NTOD'E UNIT 

Ec1=0 

' -t 

I GRID-NS I VOLTS Ec1 • -2 

r -3 

5 I -£ 

~ 

0 - -· 10 
200 300 400 

PLAT!!: VOLTS 

POWER TRIODE 
Glass octal type used in output stage of 

radio receivers and amplifiers. Outline 51,OUT-
LINES SECTION. Tube requires octal socket 
and may be mounted in any position. For in
stallation and application information, and 
typical operation as a single-tube class A am-
plifier, refer to type 2A3. Filament volte (ac/dc), 
6.3; amperes, 1.0. Maximum ratings as push-

684-G 

pull class AB, amplifier: plate volte, 325; plate dissipation, 15 watts. Type 6B4-G is used principally 
for renewal purposes. 

PUSH-PULL CLASS AB, AMPLIFIER 
Typical Operation (Values a1'e for Two Tubes): Fixed Biaa 

Plate Supply Voltage. . • . . .. . .. . . .. . .. . .. . . . .. . . .. . . . . . .. . . .. 326 
Grid V oltai;:e*. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -68 
Cathode-Bias Resistor ...................................... . 
Pi'Bte Current ............................................ .. 
Effective Load Resistance (Plate-to-plate) ....... , ............. . 
Total Harmonic DiatW"tion . .... , ............... , ............ . 
Power Output ...•..•...........•........................... 
"' Grid voltage referred to .mid-point of ac-operated filament. 
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80 
3000 
2.5 

16 

Cathode Bias 
326 

860 
80 

500-0 
6 

10 

volts 
volts 
ohms 

ma 
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per cent 
,watts 
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DIRECT-COUPLED POWER TRIODE 
Glass type used as class At power amplifier. 

One triode, the driver, is directly connected 

6B5 
within the tube to the second, or output, triode. 
Outline 42, OUTLINES SECTION. Tube re
quires six-oontact socket. Heater volts (ac/dc), 
6.3; amperes, 0.8. Characteristics of input and 
output triodes as class A, amplifier follow. Input H .., 

triode: plate volts, 300 max; grid volts, O; plate 
ma., S. Output triode: plate volts, 800 max; plate ma., 46; plate resistance, 24000 ohms; load resistance, 
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only. 

6B6-G 

6B7 
6B7S 

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

amplifier, and ave tube. Outline 38, OUT
LINES SECTION. Tube requires octal socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Within 
its triode maximum plate-voltage rating of 250 
vol ts, this type is similar electricslly to type 
6SQ7 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 39, OUTLINES 
SECTION. These types fit the small seven-con
tact (0. 75-inch, pin-circle diameter) socket. Ex
cept for interelee.trode cspacitances, the elec-
trical characteristics of the 6B7 are identical 
with those of type 6B8-G. Type 6B7S has the 
external shield connected to the csthode. In 

general, its electrical characteristics are similar to those of the 6B7, but the two types are IJl!UCIUy not 
direetly interchangeable. These are DISCONTINUED types listed for reference only. 

688 
6B8-G 

TWIN-DIODE
REMOTE-CUTOFF PENTODE 

Metal type 6B8 and glass octal type 6B8-G 
are used as combined detector, amplifier, and 
ave tubes. Outlines 4 and 38, respectively, 
OUTLINES SECTION. Type 6B8 is used 
principally for renewal purposes; 6B8-G is a 
DISCONTINUED type listed for reference 
only. Tubes require octal socket. Type 6B8-G 
requires complete shielding of detector circuits. 

$'.688 
NC:6B8-G 

G.3p 
K 

Heater volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings of pentode unit as class At amplifier: plate 
volts, 300 max; grid-No.2 (screen-grid) volts, 125 max; grid-No.2 supply volts, 300 max; grid-No.1 volts, 
0 min; plate dissipation, 8.0 max watts (6B8), 2.25 max watts (6B8-G); grid-No.2 input, 0.8 max watt. 
For typicsl operation as a resistance-coupled amplifier, refer to Chart 5, RESISTANCE-COUPLED 
AMPLIFIER SECTION. 

REMOTE-CUTOFF PENTODE ~H p 
H 6 Gz 

Miniature type used as rf ampli-6 B A6 fier in standard broadcast and FM re-
ceivers, as well as in wide-band, high- 03 

7 x 
frequency applications. This type is 15 

1 

similar in performance to metal type G1 

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/DO).............................................. 6.8 volts 
HEATER CURRENT...................................................... 0.3 ampere 
DIRECT INTERELEcTRODE CAPACITANCES: 

Grid N o.1 to Plate ................. ., . . . . . . . . . • . . . . . . • . . . . . . . . . . 0. 0085 max ""r 
Grid No.1 to Oathode, Heater, Grid No.2, Grid No.8 and Internal Shield 5:5 p.pf 
Plate to Cathode, Heater, Grid No.2, Grid No.S, and Internal Shield.... 5.0 µµf 
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Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ...................•....................•............ 
GR!D-N0.2 (SCREEN-GRID) VOLTAGE ........... , ..••.........•........• 
GRID-N0.2 SUPPLY VOLTAGJ:l, ..•..................•.•................. 
J>LA.Tl:l DISSIPATION......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....•• 
GRio-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ............................•• 
Fdr-grid-No.2 voltages between 160 and 300 volts ...................• 

GRID-N0.1 (CONTROL-GRID) VOLTAGE: 
Negative bias value ...........................•.......•......•... 
Positive bias value .............................................. . 
~ HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..........•.••.....•..•.•.... 
Heater positive·with =pect to cathode ....•...••..•....••..••••••.• 

Characteristics: 

300 max volts 
See curve page 67 

800 max volts 
S·max watts 

0.6 max watt 
See curve page 67 

60 max volts 
0 max volts 

90 max volts 
90 m= volts 

Plate Supply Voltage ....•.............•..............•.• 
Grid No.3 (Suppr=or Grid) ...........•.................. 

100 260 volts 
Connected to cathode at socket 

Grid-N o.2 Supply Voltage ............................... . 
Cathode-Bias Resistor .................................. . 

100 100 volts 
68 68 ohma 

Plate Resistance (Approx.) ................. •· ............ . 
Transconductance .............................•......... 
Grid-No.1 Voltage (Approx.) for transconductance of 40 µmhos 
Plate Current ............ , •........................... ; .• 

0.26 1.0 megohm 
4300 4400 ,.mhoe 
-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 soeket and may be mounted in 

any position. Outline 11, OUTLINES SECTION. For heater and cathode con
eid~tions, refer to type 6A V6. 

~qntrol-grid bias variation will be found effective in changing the volume of 
the r~~iver: In ord€r 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 req~~ts, from a potentiometer across a fixed supply 
voltage, frcini 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 satisfaetory 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 No.3 prac
ti~lly 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 

AVERAGE PLATE CHA!V,CTERISTICS ,. 
f TYPE 6BA6 

(., E f' : 6.3 VOLTS <,; 
GRIO•N!I 2 VOLTS c 100 

I GRID-Nt 3 VOLTS c 0 

ti, 
_, 

/-
I 

\. -• 
' t -..!£~-- -- ECt•O ----

-3 

/' G:RID-N91 VOLTS EC1=-4 

/ -• 
r 

4 -7 

,;:: -• 
-11 -•• 

110 200 300 ..... IOO 600 
PLATE VOLT.$ 
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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 curre~1t 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 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 
ma.y be made negative with respect to the cathode. For the latter condition, the 
grid-N o.3 voltage may be obtained from a potentiometer or bleeder circuit, or from 
the ave system . 

• 

6BA7 
PENT AGRID CONVERTER 

Miniature type used as converter 
in superheterodyne circuits especially 
those for the FM broadcast band. Out
line U, OUTLINES SECTION. Tube 
requires miniature nine-contact socket 

and may be mounted in any position. Its characteristics are similar to those of 
metal type 6SB7-Y. For heater and cathode considerations, refer to type 6AV6. 

HEATER VOLTAGE (AC/DC) .. , .... , ..... , , ... ., , , , ., ., ... ., , ..• , ,. ..... . 
HEATER CURRENT ................. , . , .•.... , , .. , • , , , , , , •.. , ......... . 

DmECT INTERELECTRODE 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) ......•.....•.. ,, .. 
Grid No.3 to Plate ............................................... . 
Grid No.l to Grid No.3 ....••..... , ......•.......•.••••.•.......... 
Grid No.l to Plate .......................................••....... 
Grid No.l to All Other Electrodes Exeept Cathode ......•........•.•.. 
Grid No.l to Cathode ......................................•..•.... 
Cathode to All Other Electrodes Except Grid No.l ...• , •.•.• , • , , • , .... 

Maximum Ratings: CONVERTER SERVICE 
PLATE VOLTAGE ............................ ,.,, ..... , .... , .... , ... , .. . 
GRID-N 0.5·AND-1NTERNAL-BHIELD VOLTAGE• ...... , .•.•.•.. , .... , , , , . , , , . , 
GRIDS-No.2-AND-N0.4 (SCREEN-GRID) VOLTAGE .......................... . 
GRID&•No.2-AND-No.4 SUPPLY VOLTAGE ....•••..••••••••••••••••.•••••... 
PLATE DISSIPATION ....................... , , .. , , .. , , .. , , , ... , , , , , , , . , . , 
GRIDS-No.2-ANo-No.4 INPUT .................•...•.•.........•....•.... 
TOTAL CATHODE CURRENT ......... , ....... , , , .... , .•... , .... , , , , . , , .. , 
GRID-No.3 VOLTAGE: 

Negative bias value ............. , ............. , .................... . 
Positive bias value .............. , .....•. , , , , • , , , , , . , ••... , , .•.. , .. . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .....•.•...•••..•.•••....•. , ... 
Heater positive with respect to cathode •••••••...•••.•..•••.•••...•... 

Charaderistics (Separate Excitatwn) :* 

6.3 volts 
0.3 ampere 

9.fi µpf. 
8.3 w,,f 
6.7 ,,,,,, 

0.19ma,; '""1 
0,1 ma,; µpl 

0.06 "'""' 
,,,.,_ 

3.4 ,.,.f 
3.3 ,.,.r 
4..0 ,.,.r 

300 ma,; volts 
0 ma,; volts 

lOOma,; volts 
300,naz volts 
2.0 "'""' watts 

1.5 "'""' watts 
22"""" ma 

100 max volts 
Omaz volu 

90 "'""' volts 
90"""" volts 

Plate Voltage ........................... , , •... , , , . , , , .. , . , ... . 100 250 volts 
Grid No..5 aD<l lnter.r,al Shleld• ................................. . Connected directly to ground 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ... , ...........•....... 100 100 volts 
Grid-No.3 (Control-Grid) Voltage .............................. . -1.0 -1.0 volt 
Grid-No.1 (Oecillator-Grid) Resistor ............................ . 20000 20000 ohma 
Plate Resistance (Approx.) ....•............•................... 0.6 1.0 megohm 
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ConvPrsion TransconduC"tance .. ............................ . 900 950 µmhos 
Conversion Tra-nsconductance (Approx.)** ... ............ , ... . 3.5 3.5 µmhos 
.Ptate Current . ........................................... . 3.6 3.8 ma 
Grids-No 2-and-N o.4 CUrrent .............................. . 10.2 10 ma 
Grid-No.I Current ....................................... . 0.35 0.35 ma 
Total Cathode Current .................................... . 14.2 14.2 ma 

NOTE: The transconductance between grid No.I and grids No.2 and No.4 connected to plate (not oscil
ating) is approximately 8000 µmhos under the following conditions: signal applied to grid No.lat zero 
bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the 
plate current is 32 milliamperes, and the amplification factor is 16.5. 

* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 

** With grid-No.3 bias of -20 volts. 

• Internal Shield (pins No.6 and No.8) connected directly to ground. 

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 4 70 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 .........••.•........•..••.•..••.•••••.••....•..•.• 
DJH.EOT INTERELECTBODE CAPACITANC&S (Approx.): 

Grid to Plate ...................................................• 
Grid to Heater and Cathode ...................................... . 
Plate to Heater and Cathode ..................................... . 
Heater to Cathode ............................................... . 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ...... , ................................•..•.•••.•.••• 
PLATE DISSIPATION .................. . 
CATHODE CURRENT ................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode . ........................... . 

:3 
"' .. 

50 

G. 30 
2 • ::; 
.J 

2 
· w20 
:. 

TYPE 6BC4 
Ef= 6.3 VOLTS 

I 

AVERAGE PLATE CHARACTERISTICS 
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I I I/ 1/ V J ,"'/ 

6.3 
0.225 
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0.26 
2. 7 
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25 max 
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Characteristics: 
Plate Supply Voltage ..•••.........•..•.•....•...............•••..... 
Cathode-Bias Resistor •...•............••..........•................. 
Amplification Factor ................................•............•.•. 
Plate Resistance ..........................••.......................• 
Transconductance ................................ , ................. . 
Grid Voltage (Approx.) for plate current of 10 p.a •••...••••••.••.•••••••• 
Plate Current........ . . . ..........................................• 

Maximum Circuit Values (For maximum rated conditions): 
Grid-Circuit Resistance: 

150 volts 
100 ohms 
48 

4800 ohms 
10000 i,mbos 

-10 volts 
14.5 ma 

For fixed-bias operation ......................................•.... 
For cathode-bias operation ....................................... . 

Not recommended 
0.5 max megohm 

SHARP-CUTOFF PENTODE . H*H 
4 

s p 6 G2 

6 Cs 
Miniature type used in compact B radio equipment as an rf or if amplifier K . K 

at frequencies up to 400 megacycles ~! 2 
. . 

7 ~i 
per second. Outline 11, OUTLINES , · .·. 
SECTION. Tube requires miniature c, . 

seven-contact socket and may be mounted in any position. Except for a slightly 
higher transconductance, this type is similar electrically to type 6AG5. Hea.ter 
volts (ac/dc), 6.3; amperes, 0.3. For heater and cathode considerations, refer to 
type 6AV6. . 

6BC7 

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 
AM/FM radio receivers as a combina

H 

tion FM discriminator and AM detector tube. Outline 12, OUTLINES SECTION. 
Tube requires nine-contact miniature socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ...........•...••......•••• , .•• , • , ••• , • , • • . • 6. 3 
HEATER CURRENT ................................. ,................. 0.450 

Maximum Ratings (Each Diode Unit): 
PEAK INVERSE PLATE VOLTAGE .............•......................•.• 
PEAK PLATE CURRENT*. . . . . . ................•.............••••. 
DC OUTPUT CURRENT .....•................................. , ...•... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................. . 
Heater positive with respect to cathode ..... . 

330 max 
54 max 
12 max 

200 max 
200 max 

vol.ts 
ampere 

volts 
ma 
ma 

volts 
volts 

* In rectifier service, the minimum total effective plate-supply impedance per plate is 560 ohms. 

MEDIUM-MU TWIN TRIODE 
Miniature type used in cascode-6BC8 type circuits of vhf television tuners. 

This type has a semiremote-cutoff 
characteristic which reduces cross
modulation effects in the receiver. The 

H 

internal shield minimizes coupling between the two triode units so that either unit 
will give stable performance in vhf applications. Outline 12, OUTLINES SEC
TION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 

HEATER VOLTAGE (AC/DC) •.........•.......................... , ••• , •• 
HEATER CURRENT ...................•.•..............••..... 
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6.3 
0.4 

volts 
ampere 
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DIRECT lNTERELECTRODE 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. 

CLASS A1 AMPLIFIER (Each Unit) 
Maximum Ratings: 
PLATE VOLTAGE •...•.•.•••.•.••....•••.•.•.•.•.•..•..•••••.•.•.••••• 
PLATE DISSIPATION ....•. , ••.•.••......•.•.•...•.•.•.•.•.•.•••.•••••• 
CATHODE CURRENT .....•...............•.•••.....•••.•.•.•••••.•.•.• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...........................•• 
Heater positive with respect to cathode ........................•.••• 

Characteristics: 
Plate Supply Voltage ...........................................•.••. 
Cathod&-Bias Resistor .........................................•..••• 
Amplification Factor ..............................................••• 
Transconductance ................................................••• 
Grid Voltage (Approx.) for transconductance of 50 µmhos .........•.•.•.• 
Plate Current ..........................................•.•...••••••• 

Maximum Orcuit Value: 
Grid-Circuit Resistance: 

For cathod&-bias operation .....................•...•.•••••••••.••• 
•The dceomponent must not exceed 100 volts. 

.. .. 
"' 

,a 

~30 : 
3 
i .. 
~20 .. 

10 

0 

V 
V v / ........ 

50 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 

TYPE 6BC8 
Ef'=S.3 VOLTS 

0 . 
~~1 ~ 

~0/ 

V ,l'l ,}' 

Y' / V r , • 
V / V V f7 
I/ V V V V -:A-/ -· v v ....... v-_ v..,.... 1,./_ i.----~ 

100 150 200 250 300 
PLATE VOLTS 

SHARP-CUTOFF BEAM TRIODE 
Glass octal types used for the voltage regu

lation of high-voltage, low-current de power 
supplies in color television receivers. Outline 47, 
OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.6. Maxi
mum ratings for voltage-control service: de 
plate volts, 6BD4 20000 max, 6BD4-A 27000 
ma:c; unregulated de supply volts, 6BD4 40000 

1.4 
2.5 
1.3 
2.3 

0.007 maz 
0.015 maz 

250 maz 
2maa: 

20 maz 

200 ma: 
2oo•m= 

150 maz 
220 

35 
6200 
-13 

10 

0.5 maz 

µµf 
µµf 
µµf 
µµf 
µµf 
µµf 

volts 
watts 

ma 

volts 
volts 

volts 
ohms 

pmhos 
volts 

ma 

megohm 

92Cll•8789l'. 

68D4 

68D4-A 

max, 6BD4-A 55000 m=; de grid volts, -125 max; peak grid volts, -550 maoi; de plate ma., 1.5 ma.:; 
platediseipation, 6BD4 20 max watts, 6BD4-A 25 max watts; peak heater-cathode volts, 180 m=.When 
operat.ed at plate voltagea above 16000 volts, these tubea will produce X-rays which can constitute ·a 
health hazard unless the tubes are adequately shielded. Type 6BO4 is a DISCONTINUED type listed 
for referenee only. Type 6BD4-A is used principally for renewal purposes. 
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REMOTE-CUTOFF PENTODE 
Miniature type used as rf or if amplifier in 

radio receivers. This type is similar in perform
ance to metal type 6SK7. Outline 11, OUT
LINES SECTION. Tube requires minrature 
ee'l!ea-eontact. socket and ma.y" be mounted in 
any position. Heater volts (ac/dc),. 6.ll;' am.
peres, 0.3. For heater considerations, refer to 
type &A V6. Maximum ratings as class A, am
plffier: plate volts, 300 max; grid-No.2 volts, 

126 max; plate dissipation, 3 max watts; grid-N o.2 input, 0.65 max watt; total cathode ma., 14 max; 
peek heater...,,,thode volts, 90 max. Type 6BD6 i8ueed principally for renewal purposes. 

Chorocteriui<;s: 
Plate Vol~ .................................. . 100 

100 
-1 

1211 250 volts 
Grid-No.3 (Suppressor Grid) ..................... . Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ................. . 125 100 volts 
Grid!-No.1 (Cel!ltrol,.Grid) Voltage ................ . -3 -3 volts 
Plate Resistance (Approx.) ...................... . 0.16 

2560 
9.18 0.8 megohm 

Transconductance .............................. . 2360 2000 µmhos 
Grid.-No.1 Voltage (Approx.) for 

transconductance of l O µmhos ................. . 
Plate Current .................................. . 
Grid-No.2 Current ............................. . 

-35 
13 
6 

-46 
13 
6 

PENT AGRID CONVERTER 
Miniature type used as converter 68E6 in superheterodyne circuits in both the 

standard broadcast and FM bands. The 
6BE6 is similar in performance to 
metal type 6SA7. For general discus-

-35 
9 
3 

volts 
ma 
ma 

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP
PLICATION SECTION. 

HEATER VOL'llAGE (AC/DC) ........................................... . 
HEATER CURltENT .................................................. . 
DIRECT lNTEBELECTRODE CAPACITA,,CES: 

Grid N<>.3 to Plate .............................. . 
Grid No.3 to Grid No.I .......................... . 
Grid No.I to Plate .............................. . 
Grid No.3 to All Other Electrodes ................. . 
Grid No.I to All Other Electrodes ................. . 
Plate to All Other Electrodes ..................... . 
Grid N.._1 to Cathode and Grid N o.5 .............. . 
Cathode and Grid N o.5 to All Other Electrodes except 

Grid No.I ................................... . 

Maximum RQtings: CONVERTER SERVl'CE 

Witho1tl 
External 
Shield 

0.30 max 
0.16max 
0.I0max 
7.0 
5.5 
8.0 
3.0 

16.0 

PLATE VOM'"AGE. . . . . ••.•.......••..••...•••.•..••.••..••••••..• 
GRIDS-No.2-AND-No.4 (SCREEN-GRID) VOL"IAGE .......•......•.......... 
GRrDS-NO.Z.AND-No.4 SUPPLY VOJ..TAGlil .....................•..•..•.... 
PLATE DISSIPATION .............•....•...•........•••...•....•....... 
GRIDS-NO 2-AND-N0.4 INPUT ....•••...•...•••..............•..•...... 
TOTAL CATHODE CURRENT •...•..........••....•...••....•.••...••... 
GR10-No.3 VOLTAGE: 

Negati- biaa. val-..•••..••.••....•.•.•.••.•.•...•.....•..•.•••. 
Poainve bias V&l.u& • .............................................. 

PEAK Hll.L"EEllrCATHQDlil VovrAGE: 
Heaw .--tiv..-·with respect to cathode .....•......................• 
Heater positive with respect to cathode ....•...........•............ 

150 

6.3 volts 
0.3 ampere 

With 
External 
Shield 

0.25 max µµI 
0.15 max ,.,.1 
0.05 max µµf 
7.0 µµf 
6.5 µµf 

13.0 µµf 
3.0 ,.,.1 

20.0 µµ{ 

300 max volts 
100 max volts 
300 max volts 
1.0max watt 
1.0maz watt 

14 max ma 

&Oma.z volots 
Oma.,r """" 

90......, ,..., 
90mm: ,,.. 
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Typicol Operation (Separate Excitation,):"' 

Plate Voltage........................................... 100 260 volts 
Grids-No.2-and-No.4 (Screen-Gridj Voltage................ 100 100 volts 
Gr\d-No.l (Oscillator-Grid) Voltage (rms). . . . . . . . . . . . . . . . . . 1:0 10 volts 
Grid-No.3 (Control-Grid) Voltage......................... -l.li -1.5 volts 
Grid-N o.l (Oscillator-Grid) Resistor. . . . . . . . . . . . . . . . . . . . . . . 20000 20009 ohms 
Plate Resistance (Approx.) . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . . .o. 4 1 . O megohm 
Con version Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 4 75 ,.mhos 
Grid-No. 3 Voltage for conversion transconductance of 10 µmhos -ffl! -30 volts 
Plate Current .. .. .. . .. .. .. .. .. . .. .. .. . . .. .. .. .. .. . . . .. 2.6 2.9 ma 
Grids-No.2-and-No.4 Current............................. 7.IJ 6.8 ma 
Grid-No.l Current...................................... 0.6 0.5 ma 
T.otal Cathode Current................................... 10. l l.0.2 ma 
Note: T:be transconductaru:e between a;r.id No.l and grids No.2 &nd, N-o.4 OQnlleeted y pleU(not oilcil
lating) is approximately 7250 µmhos under the following conditions: grids No.l ani;I No.3 .at .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 oscillator circuit operating with ·zero bias. 

INST ALLA Tl ON AND APPLICATION 
Type 6BE6 requires miniature seven-contact socket _and may be mounted in 

any position. Outline 11, OUTLINES SECTION. For heater am.d cathode ,con
siderations, refer to type 6A V6. 

Because of the special structural arrangement of the 6BE6_, a ehange in signal
grid voltage produces little change in cathode current. CQD.lleQuezttlY, an :ti 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-fr.equency input and i'l'ltermediate-freqtlel'ley 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 tittle change in oscillator transcon
ductance and in the input capacitance of •grid No.l. There 0 is_, therefore, little 
detuning of the oscillator by ave bias. 

A typical self-excited oscil1ator -ciTcnit employing th1'! 6BE6 is given in the 
CIRCUIT SECTION. 

In the 6BE6 operation characteristics curves with self-eltcitation, E_,. is the 
voltage across the oscillator-coil section between cathode and ground; E~ is the 
oscillator voltage between cathode and grid. 

OPERATION CHARACTERISTICS 
WITH SELf-EXCITATION 
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OPERATION Cr!ARACTERISTICS 
WITH SEPARATE OSCILLATOR EXCITATION 
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TYPE 6BE6 
[;-::: &.3 VOLTS 
,p.,_.-,...-E VOLTS= 250 
GRID$-N!: 2 & N'? 4 VOLTS= 100 
GRID- N'? 3 (CONTROL-GRJO)VOLTS"'-1.5 
GR!O-N!: I RESJ.$-TOR-Ot-0.4.S = 20000 
GR•O-.N6! t CVRR'ENT VARIED BY 

AO.JUSTMENT Of 'QSCIU.ATOR 'Y'Ql..'TAG(. 
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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 (ae/dc), 6.3; am
peres, 1.2. Maximum ratings as class A, ampli
fier: plate volts, 260 max; grid-No.2 volts, 117 

ma,,;; plate dissipation, 6.6 max watts; grid-N o.2 input, 1.25 max watts; peak heater-cathode volta; 200 
ma,,; (de component 100 max when heater is positive with respect to cathode). This type is used princi
pally for renewal purposes. 

Typical Operation: 
Plate Voltage ...................................................... . 
Grid-N o.2 (Screen-Grid) Voltage ............•••.....••.............•.• 
Grid-No.I (Control-Grid) Voltage ..•..................•..............• 
Peak AF Grid-No.I Voltage ...••....•••...••.••.......•...•.•.•.•...• 
Zero-Signal Plate Current ...................•...............•. , ..... , 
Maximum-Signal Plate Current .••.. , ...................... , ......... . 
Zero-Signal Grid-N o.2 Current ...................................... .. 
Maximum-Signal Grid-No.2 Current .................................. . 
Plate Resistance (Approx.) ....•..•.............................•..••. 
Transconductance ...............•......•.....•..............•....... 
Plate Load Resistance ... , .......................................... . 
Total Harmonie Distortion ...................... , ........... , ....... . 
Maximum-Signal Power Output ...................................... . 

TWIN DIODE-
MEDIUM-MU TRIODE 

6BF6 Miniature type used in compact 
radio equipment as combined detector, 
amplliier, and ave tube. The triode 

110 
110 

-7.6 
7.6 

36 
39 
4 

10.6 
12000. 

7&00 
2600 

10 
1.9 

unit is particularly useful as a driver 
for impedance- or transformer-coupled o,-

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohma 
"mhos 

ohm& 
per cent 

watta 

output stages in automobile receivers. It is equivalent in performance t.o 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 9, RESIST AN CE-COUPLED AMPLI
FIER SECTION. For heater and cathode considerations, refer to type 6AV6. 

HEATER VOLTAGE (AC/DC) ••••••.• , •••••• , ••••••••• , ••••••••••.••••••• 
HEATER CURRE,;T ...................... , ........ ., , ................ , 
DIRECT l,;TERELECTRODE CAPACITANCES: WUhout 

Triode Grid to Triode Plate ........................ . 
Triode Grid to Cathode .....•.............•....••... 
Triode Plate to Cathode ......................••.... 
Plate of Diode Unit No.I to Cathode ............•...• 
Plate of Diode Unit No.2 to Cathode .........•....... 
Plate of Diode Unit No.1 to Triode Grid .........•.... 
Plate of Diode Unit No.2 to Triode Grid ............. . 

External 
Shield 

2.0 
1.8 
1.1 
1.4 
1.6 

0.06 max 
0.05 max 

Maximum Ratings: TRIODE UNIT AS CLASS A1 AMPLIFIER 
PLATE VOLTAGE .•••• , •••••..•••••••...•••••.•••••••••••••.••..••.••• 
PLATE OIBSIPATIO,; .••.•...••.••••.•••.••••••••.•••••••••.•.••••••• , , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........................... .. 
Heater positive with respect to cathode ............................ . 

Typical Operation (With Transformer Coupling): 
Plate Voltage ...................................................... . 
Grid Voltage ...••.••••••.......................•...•....•......•.•• 
Amplification Factor ................................................ . 
Plate Resistance ................................................... . 
Transconductance ................................................. .. 
Plate Current ...................................................... . 
Load Resistance .....•• , ........................................... . 
Total Harmonic Distortion .......................................... . 
Power Output •••••••••••.••••••••••••.•••..•.•...••..••..••••••• , .• 
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6.3 volts 
0.3 ampere 
With 

External 
Shield 
2.0 :i 1.8 
0.8 
0. 7 ,...r 
1.0 ~ 0. 07 ma.,, 

0.06 max ,...r 

300maz volts 
2.6 max watts 

90,na:,; volts 
90max volts 

260 volts 
-9 volts 
16 

8600 ohm& 
1900 ,.mhOB 
9.6 ma 

10000 ohm& 
6,6 per cent 
300 mw 
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Maximum Rating: DIODE UNITS 
PLATE CURRENT (Each Unit) ........................................... .. 1.0m<U ma 

The two diode plates and the triode unit have a common cathode. Diode blasin1 of the triode unit 
of the 6BF6 is not suitable. For diode operation curves, refer to type 6A V6. 

AVERAGE PLATE CHARACTERISTICS 
• 20r--T"""-..---,-....-.....---,----i-T"-Rl:_::0;.::D",E-"U::.:.Hlc;.T""T'"_-,--~---,--,---,--, 

TYPE 661'6 / 
E f c6.3 VOLTS 

BEAM POWER TUBE 
Glass octal type used as output 

amplifier· in horizontal-deflection cir
cuits of television equipment and other 
applications where high pulse voltages 
occur during short duty cycles. Out-

6BG6-G 

line 53, OUTLINES SECTION. Tube requires octal socket. Vertical tube mount
ing is preferred but horizontal operation is permissible if pins No.2 and 7 are in 
vertical plane. · 

HEATER VOLTAGE (AC/DC) ................................•..•........ 
HEATER CURRENT .................................................. . 
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 ................ . 

TRANSCONDUCTANCE° ................................................ . 
Mu-FACTOR, Grid No.2 to Grid No.1° ............................. . 
° For plate and grid-No.2 volts, 250; grid-No.l volts, -16. 

HORIZONTAL DEFLECTION AMPLIFIER 
Maximum Ratings: For operation in a 525-line, !JO-frame system 

DC PLATE VOLTAGE ................................•.•.............. 
PEAK POSITIVE PULSE PLATE VOLTAGE* ............................... . 
PEAK NEGATIVE PULSE PLATE VOLTAGE ..•.......... , ••................ 
DC GRID-No.2 (SCREEN-GRID) VOLTAGEt .....•.......................... 
PEAK NEGATIVE PULSE GRm-No.l VOLTAGE ........••...•...•......... 
CATHODE CURRENT! 

Peak .............................. ·· .. ·· ....•... ··············· 
Average ............................................ ••• .... •••••• 

PLATE DISSIPATJONtt .......................•.....•..•............... 
GR1D-No.2 INPUT ......................•.••......•....•............• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..•.........•..........••...• 
Heater positive with respect to cathode .•........................... 

BULB TEMPERATURE (At hottest point) ...............•........••.•...• 
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6.3 
0.9 

0.34 m<U 
12 

6.5 
6000 

8.0 

700 ma:e 
6600 m= 

-1500,na,: 
350 maz 

--300,naz 

400m= 
llOni= 
20,na,: 

3.2 maa: 

200 maz 
200• ,na:e 
210ma,, 

volts 
ampere 

l'lil 
l'jil 
l'jil 

,.mhos 

volts 
volts 
volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts. 

•c 
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Maximum Circuit Value: 
Grid-N o.1-Circuit Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 4 7 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
520-line, 80-lrame system, 16 per cent of one horizontal acanning cycle is 10 m.icro,,econds. 
t Preferably obtained through a seril!S dropping resistor of sufficient magnitude to limit the grid-No.! 
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. 
• Thede c!'mponent must not exceed 100 volts. 

400 
TYPE 68G6-G 
E,F=l.3 VOLTS 

AVERAGE PLATE CHARACTERISTICS 
WITH Ecz AS VARIABLE 
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Ecz=3oo 

2>0 
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I 
GRIO-N!2 VOLTS EC2=l!>O 

1001 

I 

'° 
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PLATE VOL TS 

AVERAGE PLATE CHARACTERISTICS 
WITH E AS VARIABLE Cl 

I I 
TYPE6BG6-G 
E.,-~6.3 VOLTS I Er-1=+10 
GRIO-N.t.2 .VOLTS= 250 

+5 

GRID-N21 VOL TS EC =O 

-5 

-10 

-15 

E =-20 

-25 
-30 

200 300 400 500 
· PLATE VOL TS 

SHARP-CUTOFF PENTODE 

Miniature type used as rf ampli
fier particularly in ac/dc receivers and 
in mobile equipment where low heater
current drain is important. It is par-
ticularly useful in high-frequency, 
wide-band applications. Outline 11, 
OUTLINES SECTION. Tube re-

9ZCM-677!>TI 

800 
92CM-6774TI 

quires miniature seven-contact socket and may be mounted in any position. For 
heater and cathode considerations, refer to type 6A V6. 
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HEATER VOLTAGE (AC/DC) ...•........ , ..... , .... , .... , •• ,,,, ••• , •••• ,, 6,3 
HEATER CURRENT..................... . ................•... , ••••• •.. 0.15 

Maximum Ratings: CLASS A1 AMPLIFIER 

volte 
ampere 

PLATE VOLTAGE ..•..•. ,.,.,.,, .. , ............... ,., .• ,., ••• , •••••• , .• 300 max volts 
GRID•No.2 (SCREEN-GRID) VOLTAGE .......................••• , •.•..•.. ,. 
GRm-No.2 SUPPLY VOLTAGE .....................................•.••••• 

See curve page 6 7 
300 max volts 

PLATE DISSIPATION . ....•....... , .... , . , .... , .... , .• , . , ... , . , .••.•••.• a max watts 
GRID-No.2 INPUT: 

For grid-N o.2 voltages up to 150 volts ............................... . 0.5max watt 
For grid-No.2 voltares between 160 and 300 volts ..................... . See curve page 67 

GRID-NO.l (CONTROL-GRID) VOLTAGE: 
Negative bias value ...................•.........•...•....•..... , •.. 50 max volts 
Positive bias value .. .............................................. . 0 max volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .............................. . 90 max volts 
Heater positive with respect to cathode ..............•...........••... 90 max volts 

Typical Operation and Characteristics: 
Pia te Voltage . . . . . • . • . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . 100 250 volts 
Grid-No.3 (Suppressor Grid) ............................. Connected to cathode at socket 
Grid-No.2 Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 150 
Grid-No.l Voltage.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1 -1 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 7 1. 4 
Transconductance. . . . . . . .. . .. . .. . . . . .. . . . .. . . . . .. .. . . .. . . . . . 3400 4600 
Grid-No.1 Voltage for plate current of 10 ,,a. . . . . . . . . . . . . . . . . . . . . . -5 -7. 7 
Plate Current ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 6 7. 4 
Grid-No.2 Current............................ . . . . . . . . . . . . • . . . 1. 4 2. 9 

AVERAGE PLATE CHARACTERISTICS 
6 

TYPE6BH6 
Ef=6.3VOLTS 

I 
GRID-N.t2 VOLT!i=t50 - ,......._ 
GRIO .. N&3 YOLTS=O 

s.1 vo'-,.s Ec..1=__2_ 

""'~ 
I 
~ 

J -0.5 

\I, ,,,...-
8 

~ 
_, 0 

<- -1..5 

? ~- --- £9~ ,_ 
4 

~ 
-2~ 

-2.5 
-3.0 

~ I -3.5 

~ 

0 IOO 200 300 400 
PLATE VOLT$ 

soo 000 
92CM•6812T 

ii MEDIUM-MU TRIODE
SHARP-CUTOFF PENTODE 

volts 
volt 

megohms 
11mhos 

volts 
ma 
ma 

Miniature type used in a wide H 
variety of applications in television 6B 8 
receivers employing series-connected 
heater strings. The pentode unit is 

KT PP· used as an if amplifier, a video ampli-
fier, or an age amp1ifier. 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 CURRJIJNT .................................................•• 
HEATER WARM-UP TIME (Average)* ...............................•.•• 
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11 
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DmECT INTERELECTRODE CAPACITANCES: (Approx.): 
Triode Unit: 

Grid to Plate. . . ................................................ . 
Grid to Cathode and Heater .........................•............. 
Plate to Cathode and Heater ..................................... . 

Pentode Unit: 
Grid No.l to Plate .............................................. . 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plat,, to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ...• 

Triode Grid to Pen tode Plate . . . . .................................... . 
Pentode Grid N o.l to Triode Plate ................................... . 
Pentode Plat,, to Triode Plate ....................................... . 

2.4 
2.6 

0.38 

0.046 
7 

2.4 
0.016 
0.004 
0.095 

µµf 
µµf 
µµf 

µµf 
µµ( 
µµ( 
µµ( 
µµ( 
µµ( 

* For definition of heater warm-up time and method for determining it, see type 6CG7. 

CLASS A1 AMPLIFIER 

Maximum Ratings: 

PLATE VOLTAGE ..................................... . 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE ............. . 
GR1n-No.2 VOLTAGE ................................. . 
GRID-NO.l (CONTROL-GRID) VOLTAGE: 

Positive bias value . .............................. . 
PLATE DISSIPATION .................................. , 
GR1n-No.2 INPUT: 

· For grid-No.2 voltages up to 150 volts .............. . 
PEi:~t~~fA;~~~eV~~~:::.~ 150 and 300 volts .... . 

Heater negative with respect to cathode .............• 
Heater positive with respect to cathode ............•• 

Characteristics: 
Plate Supply Voltage ................................ . 
Grid-No.i! Supply Voltage ............................ . 
Grid-No.I Voltage ...................................• 
Cathode-Bias Resistor ...............................• 
Amplification Factor .................................• 
Plate Resistance (Approx.) ..........................•. 
Trall8C(lnductance ..................................•• 
Grid-No.l Voltage (Approx.) for plate current of 100 µa, .• 
Plate 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. 

Triode Unit 
300 max 

0 max 
2.5 max 

200 max 
2oo•ma:i: 

150 

-5 

17 
5160 
3300 
-14 
9.5 

0.5max 
1.0 max 

AVERAGE CHARACTERISTICS 
TRIODE UNIT 

Pentode Unit 
300 max volts 
300 max volts 

See curve page 67 

0 max volts 
3 max watts 

1 max watt 
See curve page 67 

200 max volts 
2oo•max volts 

200 volts 
125 volts 

volts 
82 ohms 

160000 ohms 
7000 µmhos 

-8 volts 
15 ma 

3.4 ma 

0.25 max megohm 
1.0max megohm 

,o,---;---,---,------,---.----,---r----,---,,---,---,---.----,---, 

300 400 
PLATE VOLTS 
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AVERAGE CHARACTERISTICS 
PENTODE UNIT 

TYPE 6BH8 
Ef"= 9.3 VOL TS : GRIO-N22 VOLTS s:125 

Ec,=o 
'• -J5 I ,_ 

\ ( 
\ v- -1.0 

,.-
1. 

G«ID-Ni! I VOLTS Eel =-1.5 

i:,,.... - -2.0 

~ L- -2.s 

D.: -rs,_at ~ao 
~ -- -3.5 

., - ·-
.. 4_0 .... -•-~ -s.o 

-e.o 
0 100 200 300 400 500 

PLATE VOLTS 
02CM-8797T 

" 5 P REMOTE-CUTOFF PENTODE 

H c2 Miniature type used as rf ampli-
fier in high-frequency and wide-band 6BJ6 

K 7 c
3 

applications. Features high transcon-
,s ductance and low grid-to-plate capaci-

c.' tance. Outline 11, OUTLINES SEC-
TION. Tube requires miniature seven-contact socket and may be mounted in any 
position. For heater and cathode considerations, refer to type GA VG. · 

HEATER VOLTAGE (AC/DC) ................................... , . , ... , .• 
HEATER CURRENT' ...... ' ...... ' ........ ' ..........................• 
DmECT INTEREI,ECTRODE CAPACITANCES: 

Grid No.l to Plate ............................................... . 
Grid No.l to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield 
Plat.e to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield .... 

Maximum Ratings, CLASS A, AMPLIFIER 

PLATE VOLTAGE ..........................•.............•...•• , .••• , • • 
Gam-NoJ! (OOREEN-GRID) VOLTAGE ..... '.'''.' ...................... . 
Gam-No.2 SUPPLY VOLTAGE ..............................•••••••••••• 
PLATE DISSIPATION. . ......................• , , , , , , , , , , , , 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 160 volts .•.•.•...••••••••••••••••• , ••• 
For grid-No.2 voltages between 160 and 300 volts ••• , •••• ,, •• ,,,,,,,, 

GRID-NO.l (CONTROL-GRID) VOLTAGE: 
Negative biaa value .................... , ....••.•••• , , , , •• , , •••• , , 
Poaitlve biaa value .........................••...•.••••••••••••• , • 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .....•.••••••••••••••••••••• , 
Heater positive with respect to cathode ............................ . 

Chara deristics: 

6.8 
0.16 

0.0036ma:i: 
4.6 
6.6 

volts 
ampere 

300 maz volts 
See curve page 67 

800 maz volts 
3 ma:i: watts 

0.6 ma:i: watt 
See curve page 67 

60 maz volts 
0 maz volts 

90 maz volts 
90 maz volts 

Plate Voltage ................................ , .•...•.... 100 250 volts 
Grid N o.3 (Suppressor Grid) ............................ . Connected to ca th ode at socket 
Grid-No.2 Voltage ...................................... . 100 100 volts 
Grid-No.l Voltage ...................................... . -1.0 -1.0 volt 
Plate Resistance (Approx.) ........•....••.•.............. 0. 26 1. 3 megohms 
Transconductance ...................................... . 3660 3600 µmhos 
Grid-No.1 Voltage (Approx.) for transconductance of 16 µmhoa -20 -20 volts 
Plate Current .............................. , ........... . 9.0 9.2 ma 
Grid-N o.2 Current ...........................•••.••..... 3.6 3.S ma 
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n,c 6BJ6 
Ef'= 6.3 VOLTS 

- GRIO-N2 2 VOLTS: 100 
GRfO-~ 3 vot.T.S: 0 

-
/ 

/ 
V'"" . 

-
100 

AV£RACE PLATE CHARACT£RISTICS 
PCNTOOE CONNECTION 

e1=0 

_, 

GRID-NS: I VOLTS EC1=-2 

-3 

-4 -~ 
~:,\ 

200 300 400 500 
PLAT[ VOLTS 

SHARP-CUTOFF BEAM TRIODE 
Glass octal type used for the volt

6BK4 
age regulation of high-voltage, low
current de power supplies in color tele
vision receivers. Outline 50, OUT
LINES SECTION. Tube requires oc-
tal socket and may be mounted in 
any position. 

HEATER VOLTAGE (AC/DC) •.•...•..............••...•................. 
HJilATBB CUltBENT ••.•.•••••........................................• 
DlREcT lNTERELECTBODE CAPACITANCES: 

Grid to Plate ................................................... . 
Grid to Cathode and Heater ...................................... . 
Plate to Cathode and Heater ...................... ,, ... . 

.AMPLIFICATION FACTOR •••......•.........•••...... ,. 

Maximum Ratings: VOLTAGE-CONTROL SERVICE 
DC PLATE VOLTAGE .•••••..... , ....... , ..•••...•.•......••. 
U-EGULATED DC SUPPLY VOLTAGE. , . , . 

AVERAGE TRANSFER 
CHARACTER 1ST ICS 

TYPE 6BK4 
E4'= 6.3 VOLTS 

!' 
~ 

~J 
~L 

t! 

., 
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2.$ 

2.0: 
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~~ _, 
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I I 
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Io/-' 

.J 
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I I 0 
0 

j ) ) ~1 
'/ 1/.J / 1,1' 1,1' 

.J - -20 ,s 10 -s 0 
GRIO VOLTS 

9l!CS-8432TI 
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IC p G 
5 

IC IC 

7 
H H 

8 
K IC 

6.3 
0.2 

0.03 
2.6 

1 
2000 

25000 max 
55000 max 

volts 
ampere 

µ.µ.f 
µ.µ.f 
µ.µ.f 

volts 
volts 
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GRID VOLTAGE! 

DC Value •.............................................•........ 
Peak Value .......... , , . , ............... , ....................... . 

DC Pl.ATE CURRENT •............. ' ... '' .. ' ... ' ........ ' .•••... ' .... . 
PLATE DISSIPATION .......•.......... , .... , , .. , , .... , ............... . 
PEAK HEATEII-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ............................ . 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For u,ie with "Flyback Transformer" high-voltage supply ............• 

MaJ<imum Ratings: 

BEAM POWER TUBE 
Miniature type used in audio output stages 

of television and radio receivers. Outline 14, 
OUTLINES SECTION. Tube requires minia
ture nine-contact socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; am
peres, 1.2. This type is used principally for 
renewal purposes. 

CLASS A1 AMPLIAER 

PLATE VOLTAGE ....... , ............................................• 
Gru1>-No.2 (SCREEN-GRID) VOLTAGE ...............................•.... 
DC GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value . ............................................... .. 
GRID-No.2 INPuT .......................................•..•.••.•••• 
PLATE DISSIPATION ........ , ...........................•.•........... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...... , .....................• 
Heater positive with respect to cathode ............................ . 

Typical Operation: 
Plate Voltage ........................•.............................. 
Grid-No.2 Voltage .................................................. . 
Grid-No.1 Voltage ..............................................•••.. 
Peak AF Grid-No.1 Voltage ...... ,., .....••......................... , 
Zero-Signal Plate Current ............................. , .............• 
Maximum-Signal Plate Current (Approx.) .........................•.... 
Zero-Signal Grid-No.2 Current .......... , ............................ . 
Maximum-Signal Grid-No.2 Current (Approx.) .....•.....•............. 
Plate Resistance (Approx.) .......... , , ..•............................ 
Transconductance •••............... , .. , ........ , .............•...... 
Load Resistance ....................... , .... , . , .................... , 
Total Harmonic Distortion (Approx.) ..............•.....•............. 
Power Output .....••..........................................•...• 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ............. , . , . , , , .•........•..• , ... , ...• 
For cathode-bias operation ........ , ..•.•....•..•••....•••.......• 

MEDIUM-MU TWIN TRIODE 
Miniature type used as rf amplifier in 

tuners of vhf television receivers or as low-noise 
if preamplifier tube in uh! television receivers 
employing a crystal mixer. Especially useful in 
the rf stage of television receivers utilizing a 
cathode-drive amplifier of the direct-coupled 
type or in push-pull cathode-drive rf amplifiers. 
Outline 12, OUTLINES SECTION. Tube re-
quires miniature nine-contact socket and may 

-125 max 
-400 max 

1.5 max 
25ma:< 

volts 
volts 

ma 
watts 

225 max volts 
Not recommended 

3 max megohms 

6BK5 

250 max volts 
260 max volts 

0 max volts 
2.5 max watts 

9 max watts 

100 max volts 
100 max volts 

250 volts 
260 volts 
-5 volts 

5 volts 
35 ma 
37 ma 

3.5 ma 
10 ma 

0.1 megohm 
8600 µmhoa 
6500 ohms 

7 per cent 
3.5 watts 

O.lmax megohm 
0.5-ma,; megohm 

6BK7-A 

be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.45. Maximum ratings and character
istics as class A, amplifier (each unit): plate volts, 150 (300 max); de grid volts. -50 m=; cathode-biaa 
reoilltor, 56 ohms; plate resistance (approx.-), 4600 ohms; ·transconductance, 9300 ohms; 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. This type is used principally for renewal purposes. 
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HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a damper 

tube in horizontal deflection circuits of 
color television receivers. Outline 40, 
OUTLINES SECTION. Tube requires 

IC P 

K IC 

IC H 

8 
octal socket and may be mounted in 1c H 

any position. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. For curve of average plate characteristics, seepage 64. 
HEATER VOLTAGE (AO/DC).................... . . . . . . . . . . ..... 
HEATER CURRENT .•.•.....................•......................... 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Plate to Heater and Cathode. . . . • . . . . . . . . . . . . . . . . . . ............•• 
Cathode to Heater and Plate .•.............. ., ...................• 
Heater to Cathode .•.................................••••••...•... 

DAMPER SERVICE 
Maximum Ratings: For operation in a 5:1!5-line, 90-framl! ByBlem 
PEAK INVERSE PLATE VOLTAGE #(Absolute Maximum) ................. . 
PEAK PLATE CURRENT •.•.............•... , ................. , ......•• 
DC PLATE CURRENT •................. ' .................... ' ........ . 
PLATE DISSIPATION .......................................... , ...... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode # (Absolute Maximum) ....... . 
Heater positive with respect to cathode ............................ . 

6.3 volts 
3.0 amperes 

11.5 ~ 16 
G µµI 

45000 maa: volts 
1200 maa: ma 
200 max ma 
8.0 maa: watts 

4500""'max volts 
300• maa: volts 

# The duration of tlie voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
625-line, SO-frame system, 15 per cent of one horizontal scanning is 10 microseconds. 
0 Under no circumstances should this absolute value be exceeded. 
* The de component must not exceed 900 volts. 
• The de component must not exceed 100 volts. 

68L7-GT 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as a com

bined vertical deflection amplifier and 
vertical oscillator in television receiv
ers. Outline 22, OUTLINES SEC-
TION. Tube requires octal socket and 
may be mounted in any position. 

HEATER VOLTAGEl (AC/DC) ................. 7: ...... , ......••..•.•..•.• 
HEATER CURRENT ............... ' ' ............... ' ... ' .............• 

Chara deristics: CLASS A1 AMPLIFIER (Each Unit) 

Plate Voltage....... . ...........................................•. 
Grid Voltage ...................................................... . 
Amplification Factor ................................................ . 
Plate Resistance .......................................•............ 
Tf3.nsconductance . ................................................. . 
Grid Voltage (Approx.) for plate current of 25 µa ...................... . 
Plate Current ...................................................... . 
Grid Voltage (Approx.) for plate voltage ol 600 volts and plate eurrent ol 50 µa 

VERTICAL DEFLECTION AMPLIFIER (Each Unit) 
Maximum Ratings: For operation in a 5!5-line, 110-framl! •11•tem 

DC PLATE VOLTAGE ....................... , ................. , ...... . 
PEAK POSITIVE-PULSE PLATE VOLTAGElt ............................... . 
PEAK NEGATIVE-PlJU'IE GRID VOLTAGE ...............................• , 
DC CATHODE.CURRENT .... , ...... ,,, ..... , ......................... , 
PLATE DISSIPATION ..... , ..... , ..................................... . 

(Total for both units) ............................................ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..................•.......... 
Heater positive with respect to cathode ..................•....... , . , 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

6,3 
1.5 

250 
-9 
15 

2150 
7000 
-25 

40 
-60 

500 maa: 
2000 maa: 
-500 max 

60 maa: 
10 maa: 
12 max 

200 max 
200 maa: 

volts 
amperes 

volts 
volts 

ohms 
i,mhoe 

volts 
ma 

volts 

volts 
volts 
volts 

ma 
watts 
watts 

volts 
volts 

For cathode-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • 4. 7 maa: megohms 

t The duration of the voltage pulse must not exceed Ui 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. 
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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 VOLTAGE (AC/DC) ... . 
HEATER CURRENT ............................. . 
DmECT INTERELECTRODE CAPACITANCES (Approx.):* 

Grid to Plate ............. . 
Grid to Cathode and Heater .. 
Plate to Cathode and Heater .... 
Heater to Cathode ...... . 

* With external shield tied to cathode. 

Maximum Ratings: 
PLATE VOLTAGE., ......... . 
GRID VOLTAGE: 

Positive bias value . ...... . 
PLATE DISSIPATION .......... . 
CATHODE CURRENT ........... . 
PEAK HEATER-CATHODE VOLTAGE: 

ClASS A1 AMPLIFIER 

Heater negative with respect to cathode ...... . 
Heater positive with respect to cathode .... . 

Characteristics: 
Plate-Supply Voltage .. 
Cathode-Bias Resistor ...... . 
Amplification Factor ....... . 
Plate Resistance (Approx.) . 
TrallB<'onductance. . . . . . . . . . . . . . . ......... . 
Grid Voltage (Approx.) for plate current of 100 µa ..... . 
Plate Current ... 

Maximum Circuit Value: 
Grid-Circuit Resistance ............................................. . 

AVERAGE CHARACTERISTICS 
&O 

TYP[ 68N4 
t,. •8 . .1 VOi.TS 

~ 
40 

..... 
Sf 

£ 

30 

$/ : 7 
I I 

20 
I I 7 

I I 
J , .. ✓ 

10 
I ·; I / 

J 
V J / :/ ,? ) 

I / / ./ 
/ / / J.--::i-

0 100 ~00 300 400 
PLATE YOL?S 

161 

6.3 volts 
0.2 ampere 

1.2 µµf 
3.2 µµf 
1.4 µµf 
2.8 µµf 

260 ma.a, volts 

0 ma.a, volts 
2 max watts 

20 max ma 

90"""" volts 
90m= volts 

160 volts 
220 ohms 

43 
6300 ohms 
6800 11mhos 

-6 volts 
9 ma 

0.5m.ax megohm 

tzc11-et»TI 
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BEAM PENTODE 
Miniature type used as combined 

limiter, discriminator, and audio-volt
age amplifier in intercarrier television 
and FM receivers, Outline 16, OUT-
LINES SECTION. Tube requires 
miniature seven-contact socket and 
may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ..................................... , .. , , .. 
HEATER CURRENT. . . . . . . ........................................ . 

6.3 
0.3 

volts 
ampere 

LIMITER AND DISCRIMINATOR SERVICE 
Maximum Ratings: 
PLATE-SUPPLY VOLTAGE ............................................. . 
GRID-No.2 VOLTAGE .............. . 
GRID-No.1 VOLTAGE: 

Positive peak value . ............................................. . 
CATHODE CURRENT .................................................• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ............................ . 

300 max volts 
100 max volts 

65 max volts 
11.5 max ma 

90 max volts 
90 max volts 

6BQ6-GT BEAM POWER TUBE NC~Ga p c, 

Glass octal types used as hori-
6 BQ6-G JB zontal deflection amplifiers in tele- H H 

. vision receivers. Outline 30, OUT-
6 

/ 6CU6 LINES SECTION. Tubes require oc- Ne K 

ta! socket and may be mounted in any c 3 

position. These types may be supplied with pin No.1 omitted. Type 6BQ6-GT is 
used principally for renewal purposes. 

HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER CURRENT ..............................................•.... 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

6.3 
1.2 

Grid No.1 to Plate............................................... 0.6 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 16 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 7.6 

TRANSCONDUCTANCE* (6BQ6-GTB/6CU6) 6000 
Mu-FACTOR, Grid No.2 to Grid No.1**................................ 4.3 

volts 
amperes 

* For plate volts, 250; grid-No.2 volts, 150; grid-No.l volts, -22.5; plate ma., 66; grid-No.2 ma., 2.1. 
** For plate and grid-No.2 volts, 150; grid-No.1 volts, -22.5. 

.. oo 
AVERAGE PLATE CHARACTERISTICS 

TYPE 68Q6-GTB/6CU6 
Cf': 1.3 VOLTS 

~ GRID--NS 2 VOLTS : 100 

GRtO•N• I \/OLTS 
C cO 

i-.-- _ .. 
{ :lb - -
~ 

-10 

"- -,s 
~Ec1~ 

:rb 

--
0 100 200 300 400 

PLATE VOLTS 
soo 

162 

-20 ...... 
600 

9~CM-8500T 



RCA Receiving Tube Manual 
HORIZONTAL DEFLECTION AMPLIFIER 

For operation in a 5l!5-line, !JO-frame •111ltem 

Maximum Ratings: 6BQ6-GT 6BQ6-GTB/6CU6 
DC PLATE VOLTAGE ................................. . 
PEAK POSITIVE-PuLSE PLATE VOLTAGE• (Abwlute Maximum) 
PEAK NEGATIVE-PuLSE PLATE VOLTAGE ............... . 
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE ............... . 
PEAK NEGATIVE-PuUlE GRID-N0.1 (CONTROL-GRID)VOLTAGE 
CATHODE CURRENT: 

Peak ........................................... . 
Average ........................................•• 

GRID-N0.2 INPUT ................................... . 
PLATE DISSIPATIOS# .....................••.....•.•.. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .......•.•...• 
Heater positive with respect to cathode ....•.•...•... 

BULB TEMPERATURE (At hottest point) ................ . 

Maximum Circuit Value: 

650 max 
5500tmax 

-1250 max 
175 max 

-300 max 

400 max 
llOmax 
2.5 max 

11 max 

200 max 
200"max 
220 max 

G rid-N o.1-Circui t Resistance . . ...................................... . 

600 max volts 
6000tmax volts 

-1250 max volts 
200 max volts 

-300 max volts 

400 max ma 
112.5 max ma 

2.5max 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 
625-line, SO-frame system, 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. 
• The de component must not exceed 100 volts. 

MEDIUM-MU TWIN TRIODE 
Miniature types used as rf ampli

fiers in tuners of vhf television receivers 
or as low-noise if pre-amplifier tubes 
in uhf television receivers employing a 
crystal mixer. Both types are especially 

6BQ7 

6BQ7-A 
useful in the rf stage of television receivers utilizing a cathode-drive amplifier of the 
direct-coupled type or in push-pull cathode-drive rf amplifiers. Outline 12, OUT
LINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Type 6BQ7 is a DISCONTINUED type listed for 
reference only. 
BEATER VOLTAGE (AC/DC) ............................................• 
HEATER CURRENT ...................................................• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.):0 Unit No.1 

Grid to Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 2 
Grid to Cathode, Heater, and Internal Shield.............. 2.6 
Cathode to Grid, Heater, and Internal Shield ............. . 
Plate to Cathode, Heater, and Internal Shield ............ . 1.2 

6.3 
0.4 

Unit No.B 
1.2 

5.0 

Plate to Grid; Heater, and Internal Shield............... 2.2 
PlatetoCathode ....................................• 0.12max 0.12max 
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 DISSIPATION .................................................. . 
CATHODE CURRENT .................................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............................• 
Heater positive with respect to cathode ............................. . 

Charaderistlcs: 
Plate Supply Voltage .................................... . 
Cathode-Bias Resistor ...........•....................... 
Amplification Factor .................................... . 
Plate Resistance ....................................... . 
Transconductance ...................................... . 
Plate Current •••••.•••.•••..•....•.•.................... 
Grid Voltage (A~~O,lL,) * plate =ent of 100 µa .......... . 
0 With external shield connected to irrt.amal ahield.. 

6BQ7 
150 
220 

36 
5800 
6000 

9 

260"max 
2 max 

20 max 

200*max 
200• max 

6BQ7-A 
150 
220 

38 
6900 
6400 

9 
-6.5 

volts 
ampere 

µµf 
µµf ,..,..f 
,..,..f 
,..,..f 
,..,..f 
,..,..f 
µµf ,..,..f 
,..,..f 

volts 
watts 

ma 

volts 
volts 

volts 
ohms 

ohms 
µmhos 

ma 
V<>lts 

* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as. high as 
300 volts. 
• Thede component must not exceed 100 volts. 
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AVERAGE PLATE CHARACTERISTICS 

80.----,=r--i--,---r-----,----',F:::.0:.:.R.;E°'ArCH"---'U"-'N"ilT'---,---,--,---,---,--, 
TYPE 6BQ7-A 

., .. 
:5 

E,-=e.3 VOLT,s 

; ll<ll~f-1--il--------lr----t 7'--t---+----+--+--t----t------t------i-----1--t---, 
~ _, _, 
:ii 

....... 
V 

~401-H---+----i~-+-- ~+--t-.~1----t--+----t---i--r---i-----t-----i 
~ 

Jl 
.tj, 
~ 2,olfl--l-f-S:..:•.!!.;z~---t-----,v--1-:r----t--7f--t
~ _, ... 

MEDIUM~MU TWIN TRIODE 
Glass octal type used as combined 68X7-GT vertical deflection amplifier and ver

tical deflection oscillator in television 
receivers. When so operated, it is 
recommended that unit No.l (pins 4, 

800 
92CM-7&31RIT 

6, and 6) be used as the oscillator. Outline 22, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. 

HEATER VOLTAGE (AC/!)('). . .........••..•...•...•.••..•.•.........•• 
HEATER CURRENT. . . . . . . . . .......•.....•.. , ...........••.•.•.•.• 
AMPLIFICATION FACTOR* ..................•.....................•.•. , 
PLATE RESISTANCE (Approx.)*. . . . .............•...........•....• 
TRANSCONDUCTANCE* ...........................•.............•.•...• 

* For plate volts, 250; cathode-bias resistor, 390 ohms; plate ma., 42 

6.3 
1.6 

10 
1300 
7600 

VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER (Each Unit) 
For operation in a 525-line, BO-frame system 

Maximum Ratings: 
DC PLATE VOLTAGE ................................ .. 
PEAK POSITIVE-PULSE PLATE VOLTAGE 

(Absolute Maximum)# ............................ . 
PEAK NEGATIVE-PULSE Gll!D VOLTAGE .....••..•.••..••• 
CATHODE CURRENT: 

Peak ........................................... . 
Average ........................................ .. 

PLATE DISSIPATION: 
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 Values: 
Grid-Circuit Resistance .............................. , 

OBCillator 
500 max 

400 max 

180 max 
60 max 

10 max 
12 max 

200 max 
200"max 

2.2 max 

Amplifier 
500 max 

2ooo•max 
250 max 

180 max 
60 max 

10 max 
12 max 

200 max 
200"max 

2.2 max 

volts 
amperes 

ohms 
,u.mhos 

volts 

volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

megohms 

# The duration of the voltage pulse must not exceed 16 per cent of one vertical scanning cycle. In a 
526-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.6 milllseconda. 
• Under no circumstances should this absolute value be exceeded. 
0 The de component must not exceed 100 volts. 
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FULL-WAVE VACUUM RECTIFIER 
Octal type having high perveance used as a 

damper tube in horizontal deflection circuits of 
television receivers or as a rectifier in conven
tional power-supply applications. Outline 31, 
OUTLINES SECTION. 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. 
Heater volts (ac/dc), 6.3; amperes, 1.6. Maxi-

6BY5-GA 

mum ratings for damper service (each unit): peak inverse plate volts, 3000 max; peak plate ma., 626 
ma:i;; de plate ma., 175 max. Peak heater-cathode volts: heater negative with respect to cathode, 460 
max; heater positive with respect to cathode, 100 max. This type is used principally for renewal purposes. 

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 CURRENT .................................................. . 
DIRECT INTERELECTRODEl CAPACITANCES: 

Grid No.1 to Plate .............................................. . 
Grid No.3 to Plate ............. , •.......•...••.................•. 
Grid No.1 to Grid N o.3 ..........................................• 
Grid No.1 to All Other Electrodes .•................................ 
Grid No.3 to All Other Electrodes .........................• , ...... . 
Plate to All Other Electrodes .............•........................ 

Characteristics, CLASS A, AMPLIFIER 
Plate Voltage . . .................................................... . 
Grids-No.2-and-No.4 Voltage ............•............................ 
Grid-No.3 Voltage ......•..............................•............. 
Grid--No.1 Voltage ...........................................•......• 
Grid-No.3-to-Plate Transconductance .•................................ 
Gnd-No.1-to-Plate Transconductance .......•......................•... 
Plate Current ...................................................... . 
Grids-No.2-and-N o.4 Current ........................................ . 
Grid-No.3 Volts (Approx.) for plate current of 35 µa and grid-No.1 volts =-4 
Grid-No.1 Volts (Approx.) for plate current of 35,.a and grid-No.3 volts -o .. 

Maximum Ratings, GA TED AMPLIFIER SERVICE 

PLATE VOLTAGE .............................................. , ..... . 
Gams-No.2-ANo-No.4 VOLTAGE ...................................... . 
Gams-No.2-ANo-No.4 SUPPLY VOLTAGE ............................... . 
Gaio-No.3 SUPPLY VOLTAGE: 

Negative bias value ............................................. . 
Positive bias value ..............................................• 
Positive peak value ............................................. .. 

Ga10-No.l SUPPLY VOLTAGE: 
Negative bias value ....................•......................... 

PLATE DISSIPATION .......... , ..... , ... , ...... , ... , , , . , ........... , , • 
GRIO-N0.3 INPUT .................................................. . 
Gams-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 160 and 300 volts .........• 

GRio-No.1 INPUT ................................................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heate,- positive with respect to cathode ................. , .......... . 

• Characteristics as Sync Separator and Sync Clipper, 
Plate Voltage .......................................... , .•.•......•• 
Grid-No..3 Voltage .................................•........•... , .• , • 
Grids-No.2-and-N o.4 Voltage ........................................ . 
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6.3 
0.3 

0.08 max 
0.36 max 
0.16 max 
5.4 
6.9 
7.6 

260 
100 

-2.6 
-2.6 

500 
1900 
6.5 

9 
-16 
-12 

volts 
ampere 

µµ.f 
µµI 
µpf 
µµ{ 

µpl 
µµ( 

volts 
volts 
volts 
volts 

µmhos 
µmhos 

ma 
ma 

volts 
volts 

300 ma:,; volts 
See curve page 67 

300 max volts 

50 max volts 
0 max volts 

25 max volts 

100 max volts 
2 max watts 

O.lmax watt 

1 max watt 
See curve page 67 

0.1 max watt 

200 max volts 
200°maz volts 

10 volts 
0 volta 

26 volts 
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Grid-No.I Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Plate Current..................... . . . . . . . . . . . . .. . . .. . . • .. 1.4 
Grids-No.2-and-No.4 Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 5 
Grid-Nn,3 Volts (Approx.) for plate voltage of 25 volts, grida-No.2-and-No.4 

voltage of 25 volts, grid-No.1 voltage of O volts, and plate current of 60 µ.a -2.5 
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 0 volts, and plate current of 50 µ.a -2.3 

Maximum Circuit Values: 
Grid-No.1 or Grid-N o.3-Circuit Resistance: 

For fixed-bias operation ................ . 
For cathode-bias operation ................. . 

•Thede component must not exceed 100 volts. 

AVERAGE OPERATION CHARACTERISTICS 
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SEMIREMOTE-CUTOFF PENTODE 

6BZ6 
Miniature type used in gain-con

trolled video if stages of television 
receivers. Outline 11, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 
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0.5 max 
1.0 max 

400 
92CM-8140T 

TYPE 6BY6 
CRiD-N21 

VOLTS=-2.S 
GRIOS-N22 L 

NR4 VOLTS=IOO 

400 
02CM-8138TI 

volts 
ma 
ma 

volte 

volts 

megohm 
megohm 



RCA Receiving Tube Manual 
HEATER VOLTAGE (AC/DC). . ............•.•..••••.•.......•.....••.. 
HEATER CURRENT.. . .......................................... . 

DmECT 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 In-

ternal Shield .................................. . 

Without 
External 

Shield 
0.02 n,ax 

7.5 

1.8 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ...........................................•.•.•..••. 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE ••..•...............•••••••.••.. 
GRm-No.2 (SCREEN-GRID) SUPPLY VOLTAGE .................•••..•••.••• 
Oam-No.2 VOLTAGE ............................................... .. 
GR!D-No.l (CONTROL-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 eathode ............................ . 
Heater positive with respect to cathode ............................ . 

Charaderistics: 

6.3 
0.3 

With 
External 

Shield 
0.015 max 

7.5 

2.8 

volts 
ampere 

µ.µ( 

µµ( 

µ.µ( 

300 max volts 
0 max volts 

300 max volts 
See curve page 67 

0 max 
2.5 max 

volts 
watts 

0. 5 max watt 
See curve page 67 

200 max volts 
200• max volts 

Plate Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 200 volts 
Grid No.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . Connected to cathode at socket 
Grid N o.2 Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . 150 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 ohms 
Plate Resistance (Approx.) . . . . . . .. . . .. . . .. .. .. . .. . . .. . .. . . .. . . . . . . . .. 0. 6 megohm 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6100 µmhos 
Grid-No.l Voltage (Approx.) for transconductance of 50 µmhos. . . . . . . . . . . -23 volts 
Plate Current....................................................... 11 ma 
Grid-No.2 Current................................................... 2.6 ma 

Maximum Circuit Values: 
For fixed-bias operation .......................•.•...••••••.•.•.••. 
For cathode-bias operation .. ; ; ................................... . 

• The de component must not exceed 100 volts. 
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MEDIUM-MU TWIN TRIODE 
Miniature type used as rf ampli-6827 tier in tuners of vhf television receivers 

or as low-noise if pre-amplifier tube in 
uhf television receivers employing a 
crystal mixer. Especially useful in the PT2 

H 

rf stage of television receivers utilizing a cathode-drive amplifier of the direct
coupled type or 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 ••••••••........................••...•••....•.....• 

Maximum Ratings: CLASS A 1 AMPLIFIER (Ea,,h U11it) 

PLATE VOLTAGE ...................•......•.........•................ 
PLATE DISSIPATION ......................•........................... 
CATHODE CURRENT ......................•...................•....•.. 
PEAK HEATER-CATHODE VOLTAGE: 

6.3 
0.4 

260*max 
2.0 m= 
20 max 

volts 
ampere 

volts 
watts 

ma 

Heater negative with respect to cathode............................. 200*m= volts 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200• max volts 

• In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts. 
• Thede component must not exceed 100 volts. 

Characteristics: 
Plate Supply Voltage ............................................... . 
Cathode-Bias Resistor .............................................. . 
Amplification Factor ................................................ . 
Plate Resistance (Approx.) .......................................... . 
Transconductance . ................................................. . 
Plate Current ................................................•.•.... 
Grid Voltage (Approx.) for plate current of 10 µ.a ........•.•••.•••••.•••. 

Maximum Circuit Value: 
Grid-Circuit Resistance. , .••..............................•...•••.•.. 

6C4 
POWER TRIODE 

Miniature type used in compact 
radio equipment as a local oscillator 
in FM and other high-frequency cir
cuits. It may also be used as a class C 
rf amplifier. In such service, it delivers 

160 volts 
220 ohms 

38 
6600 ohms 
6800 µmhos 

10 ma 
-11 volts 

0.6mao: megohm 

a power output of 6.6 watts at moderate frequencies, and 2.6 watts at 160 mega-
cycles per second. 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 10, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For heater and cathode considerations, refer to type 
6AV6. For additional curve of plate characteristics, refer to type 12AU7. 

HEATER VOLTAGE (AC/DC) ••••••....•..••.••..•••.•••••.•••••••• , .•••• 
HEATER CURRENT .•.....................•....••.•...•.••..••.•.••••• 
DIRECT INTERELECTRODE CAPACITANCES! 

Grid to Plate .•..............................•......•.........•.• 
Grid to Cathode and Heater ...............••...................... 
Plate to Cathode and Heater ..................................... . 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATE VOLTAGE ......••....•.•••.......•••••••.••..•••• ,, ••••• ,, •••• 
PLATE DISSIPATION ..•.....•..........••.•••..••...••••• , ••••••••• , •• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ....•.•..•....•..•••..••..•.• 

Characteristics: 
Plate Voltage ..•...............•...•.......•.•.•...•..•• 
Grid Voltage .....•.•.•.....•.....................••...• 
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260 
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volts 
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volts 
volts 

volts 
volts 
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Amplification Factor .................•................... 
Plate Resistance ....................................... . 
Transconductance . ..................................... . 
Plate Current ..................................•..••••.• 

Maximum Circuit Value, 
Grid-Circuit Resistance: 

19.5 
6250 
3100 
11.8 

For fixed-bias operation .......................................... . 
For cathode-bias operation . ...................................... . 

•Thede component must not exceed 100 volts. 

17 
7700 
2200 
10.5 

ohms 
µmhos 

ma 

0.25 max megohm 
1. 0 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 
Maximum Ratings: 
DC PLATE VOLTAGE ..•..•............•...•.•.....•.•.•••..••••.••••• 
DC GRID VOLTAGE .••.•....•.....•••.•.•.•.•.•.•.•..•••••••••••••••• 
DC PLATE CURRENT .•••.•..•..•.•.•.••.••.•....•...••••••••••••••••• 
DC GRID CURRENT •..••.•..••.•••.•••••••••••••..••••••••••••••••••• 
PLATE DJBBIPATJON ..••.•• , • , , , • , •• , , • , • , • , • , . , ••• , ••••••• , , , ••• , •••• 

Typical Operation (At Moderate Frequencies): 
DC Plate Voltage ..........................................•.•...... 
DC Grid Voltage ................................................... . 
DC Plate Current. ................................................. . 
DC Grid Current (Approx.) ..•••.............................••..•..• 
Driving Power (Approx.) ......•. , ...................... , .••.......••. 
Power Output (Approx.) ......•••.•..............•......••.•••..•.•.. 

AVERAGE PLATE CHARACTERISTICS 
160 

TYPE 6C4 
Ef=fl,3 VOL'TS 

r : ,.,o/ ,.; . 
I .<t'/ 

i V ,-,,<>,,, 
/ ,., 

I / v V 
''/ lb_/ ,d? 
'V V ,.., 
I •¼ / /1 (-c'~ 1'~ QYSS '"" ;~ v ~- "tit C, 

_,o 
-- +15 ~ ~ --~~~ _:::4-z• -,o 

__.c - ----0 100 200 JOO 4100 >OO 
PLATE VOLTS 

G MEDIUM-MU TRIODE 
p 

H H 

Metal type6C6andglass octal type6C5-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 3 and 26, 
respectively, OUTLINES SECTION. Tubes re
quire octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 

8 
S.6C5 K 

ec:6C>·GT 
0.3. Maximum ratings as class A1 amplifier: 

300 max 
-50 max 
25max 

8 max 
6ma% 

300 
-27 

26 
7 

0.36 
6,5 

92CM-6378T 

volts 
volts 

ma 
ma 

watts. 

volts 
volts 

ma 
ma 

watt 
watts 

6C5 
6C5-GT 

plate volts, 300 max; plate dissipation, 2.5 max watts; grid volts, 0 min. Typical operation: plate volts, 
250; grid volte, --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 11, RESISTANCE-COUPLED AMPLIFIER Sl!lCTION. 
Type 6C6-GT is used principally for renews! purposes. 

SHARP-CUTOFF PENTODE 
Glass type used as biased detector snd as a 

high-gain amplifier in radio equipment. Outline 
44, OUTLINES SECTION. Tube requires six
contact socket. Heater volts (ac/dc), 6.3; am
peres, 0.3. For ratings and typical operation 
data, refer to type 6J7. Type 6C6 is used prin
cipally for renewal purposes. 
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6C7 

6C8-G 
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TWIN DIODE
MEDIUM-MU TRIODE 

Glass type used as combined detector, am
plifier, and ave tube. Outline 39, OUTLINES 
SECrION. Heater volts (ac/dc), 6.3; 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 
38, OUTLINES SECTION. When this type is 
used in a high-gain amplifier, hum may be re
duced or eliminated by grounding pin No.7 or 
by grounding the arm of a 1 00-to-500-ohm 
potentiometer across the heater terminals. Tube 
requires octal socket. Heater volts (ac/ de), 6.3; 

amperes, 0.3. Maximum ratings for each triode unit as class A1 amplifier: plate volts, 250 max; grid 
volts, 0 min; plate dissipation, 1.0 max watt. Typical operation: plate volts, 250; grid volts, -4.5; plate 
ma., 3.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 pmhos. For 
typical operation as a resistance-coupled amplifier, refer to Chart 12, RESISTANCE-COUPLED 
AMPLIFIER SECTION. This type is used principally for renewal purposes. 

BEAM POWER TUBE Gt P G1 

6CB5 Glass octal types used as hori
zontal deflection amplifiers in color 
television receivers. Outlines49 and 45, 
respectively, OUTLINES SECTION. 
Tubes require octal socket and may be 

G3 GJ 
K K 

1 

6CBS-A H H 

mounted in any position. 

HEATER VOLTAGE (AC/DC)............................................ 6.3 
HEATER CURRENT ....................... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 5 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid N o.1 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 

8 

G2 G2 

volts 
amperes 

""f ,.,.f ,.,.f 
pmhos 

*For plate:and grid-No.2 volts, 176; grid-No.1 volts, -30; plate ma., 90; grid-No.2.ma.;-.6. 

AVERAGE PLATE CHARACTERISTICS 
WITH Ee AS VARIABLE I 

TYP~ 6CB5·A 
Ef'= 6.3 VOLTS 

700 
CRI0-~2 vnLTS=I~ 

El,-~ 
600 r .. , "'j ~TS E<;c:.2-
~00 ~-

i.-- - ~ .. 
I u 

•oo 

t. ~ i..--
200~ ., 

-10 .. 
3·· ·~~ t l-:-- ::I -,~ < ::; 

~ 
_, 

Af li 
-zs .. 

IOO 
<;. 

~~ --~ Ec1••:. 0 !! 
·IO ::1 _.., a: ., 

0 IOO - 300 .00 -PLAT~ YOl.TS 
92CM-8436Tl 
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HORIZONTAL DEFLECTION AMPLIFIER 

Maximum Ratings: 
For operation in a 525-line, 30-/rame system 

6CB5 
DC PLATE VOLTAGE.. . . . . . . . . . . . . . . . . .. 
PEAKPOSITIVE-PULSEPLATEVOLTAGE# (AbsoluteMaximum) 
PEAK NEGATIVE-PULSE PLATE VOLTAGE .. 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE .. 
DC GRID-NO.l (CONTROlrGRID) VOLTAGE ..... . 
PEAK NEGATIVE-PULSE GRID-NO.! VOLTAGE .. . 
CATHODE CURRENT; 

Peak .......................... . 
Average .................... . 

GRID-N0.2 INPUT ........... : ... . 
PLATE DISSIPATIONt ......... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cat~ode .. 

BULB TEMPERATURE (At hottest point). 

Maximum Circuit Value: 

700,nax 
6800"max 

-1500 max 
200 max 
-50 max 

-200 max 

700 max 
200 max 
3.6 max 

23 max 

200 max 
2oo•max 
220 max 

6CB5-A 
800 max volts 

6800°,nax volts 
-1500 max volts 

200 max volts 
-50 max volts 

-200 max volts 

770max ma 
220 max ma 
3.6 max watts 

23 max watts 

200 max volts 
200• max volts 
220 max oc 

Grid-No.1-Circuit Resistance ........................................ . 0.47 max megohm 
H The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
625-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. 
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. 

AVERAGE PLATE CHARACTERISTICS 
WITH Ecz AS VARIABLE 

TYPE 6CB5-A I 
I .... 6.3 VOLTS I 

CRIO-NJI: I VOLTS= 0 7001--+-----r-----l----l-----+-----+--t----~---"---f--+--+----l 

I .Ld I 
600f--+-==~~-b+......----:::i==--F""=--l----+-·----41--f---~,----+l-----4f---l--+----l 

r -~ i ! I 
~,oof--+--+--::::±__.-t""'=-t---+---,---+---~-+-----'---'1--+--
~ ..,.,----- II I ! 'N 

1~S I o ~4ool----J4--+--:±=-l--'"f"==1==-__;_--l-1 ---- .. - ---~200tt, +--+---+----l 
~ ...------ I i I I I ~ 
2oc~~l~

7
d=~~~~~~~v~o~L~~~•~<fc~:o~•~•0

~

0

~-~- 1 ~ '-R\O-N i O"' §3~. J ~- u •-- I!, ~ t--+---t----l 

"'200t-ft:1\l---:=±=--t--t--+=4'===t=1 ... s~---:--llt00 j t---+---+---< 
i,. ... -- II I j I 2 
'II'<- I _so 1 ; 

IOO 1' ~ ' t---------+ 50 Z t--+---t----l , re;,;;:.--:_-,...__ <cz.:115 ! I · 11 o 
-..:~-=-~·=:=--,:: ~""f~~~~+---:...-ei .,J ~ 

0 100 200 300 400 
PLATE VOLTS 
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H P SHARP-CUTOFF PENTODE 

H Gz Miniature type used in television 
- receivers as an intermediate-frequency 

" 
1 

G3 amplifier at frequencies up to about 45 6CB6 
15 megacycles per second and as an rf 

G1 amplifier in vhf television tuners. Tube 
features very high transconductance combined with low interelectrode capacitance 
values, and is provided with separate base pins for grid N o.3 and the cathode to per
mit the USE: of an unbypassed cathode resistor to minimize the effects of regenera
tion. Outline 11, OUTLINES SECTION. Tube requires miniature seven-contact 
socket and may be mounted in any position. For heater and cathode considerations, 
refer to type 6A V6. · 

HEATER VOLTS (AC/DC) ........•.....•......... , ....................•.. 
HEATER CURRENTS ......................•...........................•• 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid N o.1 to Plate ................................................• 
Grid No.I to Cathode, Heater, Grid No.2, Grid No.S, and Internal Shield .• 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield ..•..• 

171 

6.3 
0.3 

0.020 max 
6.5 
2.0 

volts 
ampere 



Maximum Ratings, 
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CLASS A, AMPLIFIER 

PLATE VOLTAGE ...................................................•.•. 
GRio-No.2 (SCREEN-GRID) VOLTAGE ....................... , . , , .. , , . , , ••.. 
G&10-No.2 SUPPLY VOLTAGE ........................... ,, .... , ..• , .. ,,,. 
PLATE DISSIPATION ....... , ................................ , ..•••.••••. 
GRio-No.2 INPUT: . 

For grid-No.2 voltages up to 150 volts ......................••...••.•. 
For grid-No.2 voltages between 150 and 300 volte ..................•••. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .....................•...••.•• 
Heater positive with respect to cathode .............................. . 

Characteristics, 

300 maz volts 
See curve page 67 
300 maz volts 
2.0 ma,: watts 

0. 5 ma.t watt 
See curve page 67 

200 maz volts 
200°maz volts 

Plate Supply Voltage ...... , .......................... , . . . . . . . . . . . . . . . . 200 volts 
Grid-N o.3 (Suppressor Grid) .. , ................................. Connected to cathode at socket 
Grid-No.2 Supply Voltage.............................................. 150 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 180 ohms 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 6 megohm 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . 6200 i,mhos 
Grid-N o.1 Voltage (Approx.) for plate current of 10 i,a. . . . . . . • • • • • • • • • • • • • • -8 volts 
Plate Current......................................................... 9.6 ma 
Grid-No.2 Current.................................................... 2.8 ma 

-o The de component must not exceed 100 volts. 

40 
AVERAGE PLATE CHARACTERISTICS 
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P!_ATE VOLTS 

BEAM POWER TUBE 
6CD6-G Glass octal types used as horizon

tal deflection amplifiers in high-effici-
6CD6-G A ency deflection circuits of television 

receivers employing either transformer 
coupling or direct coupling to the de

92CM-73181' 

flection yoke. Outlines 53 and 45, respectively, OUTLINES SECTION. Tubes 
require octal socket. Vertical tube mounting is preferred but horizontal operation 
is permissible if pins N o.2 and 7 are in vertical plane. Type 6CD6-G has a maximum 
peak positive-pulse plate voltage of 6600 volts and a maximum plate dissipation 
of 16 watts. Type 6CD6-G is used principally for renewal purposes. 

HEATER VOLTAGE (AC/DC}, • , , , ..••......•••••.• , •• , •.... , .... , . , . , ••. , . 
HEATER CURRENT .......................••..........•...............•. 
DIRECT lNTERELECTROl>E CAPACITANCES {Approx.): 

Grid No.l to Plate .••••............•.........................•••.•• 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...•.......••.• 

TRii!~!u~~;g;i -~~~~~•. ~~~-~~-~'. ~~-~ ~~i~. :'1:~-~::: _-_-_-_ '. : : : : : : : : : : : : 
Mu-FACTOR, Grid No.2 to Grid No.1° •••..•... , .. , .......•...• , , •.•••••• 
° For plate and grid-N o.2 volts, 175; grid-N o.1 volts, -30. 
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6,8 volts 
2.6 amperee 

1.1~ AAf 
22 ff{ 

8.6 fff 
7700 µmbos 
8.9 
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HORIZONTAL DEFLECTION AMPLIAER 
For operation in a 5:ll5-line, flO-frame 81/Blem 

DC PLATE VOLTAGE ...........................................•....... 
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maxi,num) .............. . 
PEAK NEGATIVE-PULSE PLATE VOLTAGE ................................ . 
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE ................................ . 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE ................................ . 
PEAK NEGNr1vE-PULSE GR1D-No.l VOLTAGE ................... . 
CATHODE> CURRENT: 

Peal<. ..... . 
Average.......... . . ..... . 

PLATE DISSIPATIONt ............... . 
GRID-No.2 lNPUT................ . ................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................. . 
Heater positive with respect to cathode ........................•...... 

BULB TEMPERATURE (At hottest point) ................................. . 

MaKimum Circuit Value: 
Grid-No.I-Circuit Resistance ..... . 

700 max volts 
7000•max volts 

-1500 max volts 
176max volts 
-60 max volts 

-200 max volts 

700 max ma 
200 max ma 
20 max watts 

3 max watts 

200 max volts 
200°max volts 
226 max •c 

1. 0 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 626-line, 30-frame system, 15 per cent of one horizontal scanning cycle Is 10 microseconds. 
• 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. 

0 The de component must not exceed 100 volts. 
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SHARP-CUTOFF PENTODE ~.. P 

Miniature type used in television H G2 

receivers as an intermediate-frequency 
amplifier at frequencies up to about 45, K 7 c;

3 
megacycles per second and as an rf 1s 
amplifier in vhf television tuners. Be- Gr 

6CF6 

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.l 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. 

6CG7 
MEDIUM-MU TWIN TRIODE 

Miniature type used as vertical 
deflection oscillator and horizontal de
flection oscillator in television receiv
ers employing series-connected heater 
strings. Also used as phase inverter, 

H 

sync separator and amplifier, and resistance-coupled amplifier in radio equipment. 
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 
13, RESISTANCE-COUPLED AMPLIFIER SECTION. 

HEATER VOLTAGE (AC/DC) .. . 
HEATER CURRENT ................. . 
HEATER WARM-UP TIME (Average). . . . . . . .................... . 
DIRECT INTERELECTRODE 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 res)}€ct to cathode ............................ . 

Charaderistic:s: 
Plate Voltage........................................ 90 
Grid Voltage........................................ 0 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Plate Resistance (Approx.). . . . . . . . . • . . . . . . . . . . . . . . . . . . 6700 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3000 
Grid Voltage (Approx.) for plate current of 10 µa......... -7 
Plate Cun:ent for grid voltage of -12.5 volts ............ . 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For fixed-bfaa operation ........................................•.• 
• The de component must not exceed 100 volts. 

OSCILLATOR 
For operatwn in a 51/5-line, SO-frame system 

Maximum Ratings (Each Unit): 

DC PLATE VOLTAGE ....................... . 
PEAK NEGATIVE-PuLSE GRID VOLTAGE ..••.•........ 
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Vertical 
Defl,ectwn 
Oscillator 
300 max 

-400 max 

6.3 
0.6 

11 

4.0 
2.3 
2.2 

300 max 

0 max 

3.5max 
5 max 

20 max 

200 max 
200• max 

250 
-8 
20 

7700 
2600 
-18 
1.3 

9 

1.0max 

Horizontal 
Deflection 
Oscillator 
300 max 

-600 max 

volts 
ampere 
seconds 

l'l'f 
l'l'f 
i,µf 

volts 

volts 

watts 
watts 

ma 

volts 
volts 

volts 
volts 

ohms 
µ.mhoe 

volts 
ma 
ma 

megohm 

volte 
volts 
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CATHODE CURRENT: 

Peak ............................................ . 
Average ......................................... . 

PLATE DISSIPATION: 
For either plate .................................. . 
For both platea 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 Resistance .............................. . 
• The de component must not exceed 100 volts. 

70 max 
20 max 

8.5 maz 
5 max 

200 max 
200amax 

2.2 max 

300 max ma 
20 max ma 

3.5 maz watts 
5 max watts 

200 max volts 
20011max volts 

2.2 max megohms 

~ 
INST AlLATION AND 

APPLICATION 

SUPPLY VOLTS E•O.IEf" 

Type 6CG7 requires a miniature 
nine-contact socket and may be 
mounted in any position. Outline 14, 
OUTLINES SECTION. This type is 
designed with a 600-milliampere heater 
having a controlled warm-up time to 
insure dependable performance in tele
vision receivers employing series-con
nected heater strings. Heater warm-up 

IIMS OR DC• •IEf" 

t f" • RATED HEATER VOLTAGE 
If"• RATED HltATER CURRENT 

time is measured in the circuit shown above as follows: The heater is placed in series 
with a resistance having a value 3 times the nominal heater operating resistance 
(R=3 Er/Ir). A voltage having a value 4 times the rated heater voltage (V=4 Er) 
is then applied. The warm-up time is the time required for the voltage across the 
heater to reach 80 per cent of the rated value (E=0.8 Er). 

TYPlt 6CC7 
Ef'•U VOLTS 

AVERAGE PLATE CHARACTERISTI.CS 
P'OR EACH UNIT 

• : ll ,.., 

0 IOO 

H 

200 300 400 -PLATE VOLTS 

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 
per second. When used in an AM/FM 

92CM-8442T 

6CG8 
6CG8-A 

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 pen:tode 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 

175 



RCA Receiving Tube Manual 

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. For definition of heater 
warm-up time and method for determining it, see type 6CG7. Maximum ratings, 
characteristics, 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. 

Withont 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

External 
Shield 

Grid to Plate .................................... . 1.5 
Grid to Ca_thode, Heater, and Pentode Grid No.3 ..... . 
Plate to Cathode, Heater, and Pentode Grid No. 3 •.... 

2.6 
0.05 

Pentode Unit: 
Grid N o.1 to Plate ............................... . 0.03 max 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 4.8 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .. . 0.9 

Pentode Grid N o.1 to Triode Plate. . ........ . 0.05 max 
Pentode Plate to Triode Plate... . ........ . 0.05 max 
Heater to Cathode. . . . . . . . . . . . .......... . 5.5 
• External shield connected to cathode except as indicated. 
• External shield connected to ground. 

MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

6CH8 Miniature type used in a wide 
variety of applications in television 
receivers. The pentode unit is used as 
an if amplifier, video amplifier, age 

With 
External 
Shield° 
1.5 
3.0 
1.0 

0.016 max 
5.0 
1.6 

0.04 max 
0.007 max 

5.5• 

amplifier, or reactance tube.The triode KT PT 

p.µf 
pµf 
,.,.r 

~ 
~ 

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.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 .... 

Triode Grid to Pentode Plate ................................ . 
Pentode Grid No.1 to Triode Plate ................................... . 
Pentode Plate to Triode Plate ................................ . 

POWER PENTODE 
Miniature type used in output 

6CL6 stage of video amplifier of television 
receivers and as wide-band amplifier 
tubeinindustrialandlaboratoryequiP-

1.6 
1.9 
1.6 

0.025 max 
7 

2.25 
0.005 
0.02 
0.04 

ment. Outline 14, OUTLINES SEC- K ca, 

µµf 
µµf 
µµf 

µµ( 
µµf 
µµf 
µµf 
µµf 
µµf 

TION. Tube requires miniature nine-contact socket. Vertical tube mounting is 
preferred but horizontal mounting is permissible if pins No.3 and No.8 are in 
vertical plane. 
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HEATER VOLTAGE (AO/DC) ................ , ............... , .......... . 
HEATER CURRENT .................................................. . 
DmEcT lNTERELEcTRODE CAPACITANCES: 

Grid No.I 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 .... 

Maximum Ratings, CLASS A1 AMPLIFIER 
PLATE VOLTAGE .................................................... . 
PLATE SUPPLY VOLTAGE ............................................. . 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE ............................... . 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE ............................ . 
GRID-No.2 VOLTAGE ................................................• 
GRID-NO.l (CONTROL-GRID) VOLTAGE: 

Negative bias value ............................................. . 
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) .............•....•.....•....... 

Typical Operation: 

6.3 
0.65 

0.12 
11 

5.5 

300 maz 
300 maz 

0 max 
300 max 
150 max 

50max 
0 max 

7.5 maz 
1. 7 max 

90 maz 
90maz 

200 max 

volts 
ampere 

volts 
volts 
volts 
volts. 
volts 

volts 
volts 

watts 
watts 

volts 
volts oc 

Plate Voltage....................................................... 250 volts 
Grid-No.3 Voltage .............................................. Connected to cathode at socket 
Grid-No.2 Voltage................................................... 150 volts 
Grid-No.1 Voltage................................................... -3 volts 
Peak AF Grid-No.1 Signal Voltage.................................... 3 volts 
Zero-Signal DC Plate Current........................................ 30 ma 
Maximum-Signal DC Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 31 ma 
Zero-Signal DC Grid-No.2 Current.................................... 7 ma 
Maximum-Signal DC Grid-N o.2 Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 2 ma 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 09 megohm 
Transconductance................................................... 11000 µmhos 
Grid-No.1 Voltage (Approx.) for plate current ol 10 µa................... -14 volts 
Load Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7500 ohms 
Total Harmonic Distortion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 per cent 
Maximum-Signal Power Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 8 watts 

Typical Operation in 4-Mc-Bandwidth Video Amplifier: 
Plate Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 volts 
Grid-No.3 Voltage .............................................. Connected to cathode at socket 
Grid-N o.2 Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 volts 
Grid-No.I Bias Voltage.............................................. -2 volts 
Grid-No.I Signal Voltage (Peak to Peak)............................... 3 volts 
Grid-N o.2 Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24000 ohms 

~~d/i~s!~i~~or_ .. ·. ·. ·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3g0~ me!ti'::. 
Zero-Signal Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 30 ma 
Zero-Signal Grid-No.2 Current........................................ 7.0 ma 
Voltage Output (Peak to Peak). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 volts 

Maximum Circuit Values (For maximum rated conditions): 
Grid-No.I Circuit Resistance: 

For fixed-bias operation .......................................... . 
For cathode-bias operation ....................................... . 

AVERAGE PLATE CHARACTERISTICS 

0. 1 max megohm 
0.5 max megohm 

ioo,--~------~-~--'Wc:l_;;THc:...:E:::C,_I A;:;S::...,V.::A:.:.Al;::A:::B::.L::.E~----~-~-~-~ 

::l
\ ,•\ •Y-> ::i TYPE 6CL6 A/ :5 E.,.=8.3 VOLTS 

+e+----+----!--+---+-30 ~-J-- GR!fo~!T~ii~ECTEO : \ ]CJ/). ~~C1=•-~ 3 GRID-NJt2 VOLT~c15Q 

::1 .. ,. u...-' , '\/O.....,.. +e 20 ; ---1--+---+--f---------, 

~ 
0

f-41 \ __ \ 'f/}_ - - •• i 
10 ii ---I--+---+--..... ........, 

-;;; ~ +4 f ~ ,-,. .L.!~1 E~1=+2 +I 0 
ii 

=: 00 \ W\ r..:'~ GRID-NOi VOLTS •ci=o· 0 ., 

1

---1--+----+-......, ...... ........, 
! ' 
~ '.,.....-.: \ lb ·I 

o: \ ·, I 
o I ---Ji'/t /t..,,-'1'~\~~,,~..,~_:~~'lt~=~==t==i:=i:==-~2::_+--+---4---l~-l '.l,.01-

j >: ,(~I'...._ --;J I -• w 
g 1.·-rc- __ ., I -41 .. 

0 100 zoo 300 400 
PLATE VOLTS 

500 92CM-7802T 
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MEDIUM-MU DUAL TRfODE 
Miniature type used as vertical 

deflection oscillator and vertical de
flection amplifier in television receiv
ers employing series-connected heater 

H 

strings. Unit No.1 is used as a conven- PT2 KT2 

tional blocking oscillator in vertical deflection circuits, and unit No.2 as a vertical 
deflection amplifier. 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.): 
Grid to Plate .................................... . 
Grid to Cathode and Heater ....................... . 
Plate to Cathode and Heater ...................... . 

UnitNo.1 
Oscillator 

3.8 
2 

0.5 

6.3 
0.6 

11 

Unit No.Z 
Amplter 

3.5 
0.4 

* For definition of heater warm-up time and method for determining it, refer to type 6CG7. 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 5t5-line, SO-frame Bl/Blem 

Maximum Ratings: 
DC PLATE VOLTAGE ................................. . 
PEAKPOSITIVE-PULSEPLATEVOLTAGE#(AbsoluteMaximum) 
PEAK NEGATIVE-PULSE GRID VOLTAGE ................. . 
CATHODE CURRENT: 

Peak ............................................ . 
Average ......................................... . 

PLATE DISSIPATION .........................•.......•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with ·respect to cathode .•.......••••• 
Heater positive with respect to cathode ...••..•.••• , • 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

Unit No.1 
Oscillator 
500max 

200 max 

70max 
15ma;i: 

1.25 max 

200 max 
200"max 

Unit No.2 
Ampli/iff 
600 max 

2200°m= 
200m= 

70 max 
20 max 

6.6max 

200 max 
200"max 

volts 
ampere 
seconds 

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 ma.,; 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, 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. 

AVERAGE CHARACTERISTICS 
,o~-~------~--r--,-...:U:;;N:;;IT:._,N;.:.t...:t_.,...._-r_-,-__ ,__.,...._....----, 

TVP£ 6CM7 
£,f'•l.3 VOLTS 

l---1---1----1'---1---+---+--11---+---IUHIT-HIZ GROUN0£0 --1----1 

30,L--...._ _ __._ _ __, __ 

0 100 200 300 ,oo 500 eoo 100 
Pl.ATE VOLT$ 

t2CM·H111' 
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CLASS A1 AMPLIFIER 

Characteristics: Unit No.I 
Oscillator 

Plate Voltage ....................................... . 200 
Grid Voltage ........................................ . -7 
Amplification Factor ................................. . 21 
Plate Resistance (Approx.). . . ................. . 10500 
Transconductance . .................................. . 2000 
Grid Voltage (Approx.) for plate current of 10 µa ....... . -14 
Plate Current ...................................... . 5 
Plate Current for grid voltage of -10 volts .......... . 1 

AVERAGE CHARACTERISTICS 
UNIT N!2 

so 
~/ TYPE 6CM7 

Cf' •8.3 VOLTS 

Unit No.2 
Amplifier 

250 volts 
-8 volts 
18 

4100 ohms 
4400 µmhos 

volts 
20 ma 

ma 

.., 
I UNIT Nf' I GROUNDED 

I! 

~ 'Pf 

1 I fl 

10 

I I I ~, 

I I 
v 

' I 

j' I I I I/ 
I I I I I ·1 J ,.,., 

I I I / A' / }1' / 

I / / V --~ ~ / / / ~ 
0 100 200 300 500 100 700 

PLATE VOLTS 
82CM-Hl5T 

PENT AGRID AMPLIFIER 

Miniature type used as a gated 6CS6 
amplifier in television receivers. In 
such service, it may be used as a com-
bined sync separator and sync clipper. 
Outline 11, OUTLINES SECTION. 

Tube requires miniature seven-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ............. , . , .. , ..................... , . , , 
HEATER CURRENT. . . ........... , ...... , ........................ , 

CLASS A1 AMPLIFIER 
Characteristics: 
Plate Voltage.. . . . . ........................ .. 
Grids-No.2-and-No.4 Voltage ......................... . 
Grid-No.3 Voltage ................................... . 
Grid-No.1 Voltage ................................... . 
Plate Resistance (Approx.) ........................... . 
Grid-No.3-to-Plate Transconductance .................. . 

100 
30 
-1 

0 
0. 7 

1500 
Grid-No.1-to-Plate Transconductance .................. . 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . ............... . 0.8 
Grids-No.2-and-No.4 Current ......................... . 
Grid-No.3 Voltage (Approx.) for plate current of 50 µa ... . 
Grid-No.1 Voltage (Approx.) for plate current of 60 µa ... . 

5,6 
-2.2 

GATED AMPLIFIER SERVICE 
Maximum Ratings: 
PLATE VOLTAGE ................................................... .. 
GRIDS-N0.2-AND-N0.4 SUPPLY VOI,TAGE ....••................•... , ...• , 
GRIDS-N0.2-AND-N0.4 VOLTAGE ...................................... . 
PLATE DISSIPATION ... , ........................................... ,., 
GRIDS-N0.2-AND-N0.4 l~UT: 

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 .......... . 

179 

6.3 
0,3 

100 
30 

0 
-1 

1 

1100 
1.0 
1,3 

-2.5 

volts 
amperes 

volts 
volts 
volt 
volt 

megohm 
µmhos 
µmhos 

ma 
ma 

volts 
volts 

300 max vol ts 
300 max volts 
See curve page 67 

1 max watt 

1 max watt 
See curve page 6 7 
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CATHODEl CURRENT ................................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . ...................... . 
Heater positive with respect to cathode ............................ . 

Typical Operation as Sync Separator and Sync Clipper, 
Plate Voltage ...................................................... . 
Grids-N o.2-and-N o.4 Voltage ........................................ . 
Grid-No.3 Voltage .................................................. . 
Grid-No.1 Voltage .................................................. . 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 
Grids-No.2-and-No.4 Current .•....................................... 

Maximum Orcuit Values: 
Grid-No.1-Circuit Resistance ..... . 
Grid-N o.3-Clrcuit Resistance ............ . 
•Thede component must not exceed 100 volts. 

6CU5 

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) ................. , ......... , .......... , .... . 
HEATER CURRENT. . . . . . . . . . . . . . ................................... . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Grid N o.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-N0.2 (SCREEN-GRID) VOLTAGE ................................... . 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 

POBitive bias value .............................................. . 
PLATE DIBSIPATION ................................. , ............... . 
GR1D-No.2 INPUT ................................................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ............................ . 

BULB TFlMPBRATURE (At hottest point) ..................•............. 

AVERAGE CHARACTERISTICS 
180 

I I HPE 6CU5 
Ef":.6.3 VOLTS I 
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-• - I 
-10 

-12 

14 max ma 

200 max volta 
200• max volta 

10 volta 
30 volta 

0 volta 
0 volta 

2.0 ma 
4.5 ma 

0.47 max megohm 
2. 2 max megohms 

6.3 
1.2 

0.7 
13.2 
8.6 

135 max 
117 max 

0 max 
6 max 

1.25 max 

200 max 
200 max 
220 max 

-14 

Volta 
amperes 

,.,.r ,.,.r ,.,.r 

volts 
volts 

volts 
watta 
watta 

volta 
volts 
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Typical Operation, 
Plate Voltage .................................... · ...... , ...... , .. , • 
Grid-No.2 Voltage ............................................•.••••• 
Grid-No.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 Harmonic Distortion ................ , ........................ .. 
Maximum-Signal Power Output ................................. , .. , •. 

Ma,dmum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ................ , ........................ .. 
For cathode-bias operation ....................................... . 

H 

BEAM POWER TUBE 
Miniature type used as a vertical 

ic deflection amplifier in high-efficiency 8 ••urT deflection circuits of television receiv-
ers utilizing picture tubes having diag-

G2 onal deflection angles of 110 degrees 

120 volts 
110 volts 
-8 volts 

8 volts 
49 ma 
60 ma 

4 ma 
8.6 ma 

10000 ohms 
7500 µmhos 
2600 ohms 

10 per cent 
2.3 watts 

0 . 1 m,n megohm 
0.6 maz megohm 

6CZ5 

and operating at ultor voltages up to 18 kilovolts. Also used, in the audio output 
stage of television and radio receivers. Outline 14, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC) .......................................... . 
HEATER CURRENT ............................................... , .. . 
DIRECT lNTERELECTRODE 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 ................ . 

Maximum Ratings: 

VERTICAL DEFLECTION AMPLIFIER 
F'or operation in a 525-line, SO-frame system 

DC PLATE VOLTAGE. . . . . . . . . . . . . .........................•.. 
PEAK POSITIVE-PULSE PLATE VOLTAGE#(Absolute Maximum) ........••... 
GRID-N0.2 (-SCREEN-GRID) VOLTAGE ............................. ,,, .. , 
PEAK NEGATIVE-PULSE GRin-No.l (CONTROL-GRID) VOLTAGE ............ . 
CATHODE CURRENT: 

Peak ...................... - . · · · · · · · · · · · · · · · · · · · · · · · ··· ·· · ·· ····· 
Average................. . ......................•.•.. 

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) ................ , ......... , .. , , • 

Maximum Circuit Values, 
Grid-No.I-Circuit Resistance, 

For fixed-bias operation .......................................... . 
For cathode-bias operation ...................................... , • 

6.3 volts 
0.46 ampere 

0. 7 max µµf 
8 µµf 

8.6 µµf 

3.5max volts 
2200*max volts 
285 max volts 

-250 max volts 

140 max ma 
40 max ma 
10 max watts 

2 max watts 

200 max volts 
200 max volts 
260 max ·c 

0.6 max megohm 
1. 0 max megohm 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
626-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. 
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CLASS A, AMPLIAER 
Moximum Ratings: 
Pl.ATE VOLTAGl!I •.............................•..•.•...•.....•..•.... 
GBU>-No.2 VOLTAGE ........................•...•..•..••.••••..•..••. 
·GIUD-No.2 INPUT .................................................. . 
Pl.ATE DISSIPATION ................................••••....•.•.•.•... 
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. . . . . ........................................ . 
Grid-No.2 Voltage ................................................. . 
Grid-No.1 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.) ... 
Transconductanee .. 
Load Resistance. . . . . ............... . 
Total Harmonic Dist-0rtion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Maximum-Signal Power Output .................•..................... 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .......................................... . 
For cathode-bias operation. . . . . . . . . . ........................•..•• 

PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: 
(Same as for single-tube Cla ... A, Amplifier) 

Typical Operation (Values are for two tubes): 
Plate Voltage ...................................................... . 
Grid-No.2 Voltage .................................................. . 
Grid-No.I Voltage .................................................. . 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ............................ . 
Zer<rSignal 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 ..................................... . 

160 
AVERAGE CHARACTERISTICS 

TYPt 6CZ5 
. 

E,F= 6.3 VOL TS 
cc1=o GRIO-N92 VOLTS::2~0 

> i--
)20 I 

-•~ 
/-

:.--....-
l 
I - I ~1,0;-H•I VOLT5 Ec,=-10 

' LJ ,- -1b 
. 

',...- ---- -1, 
40 

ff - -zo 

- --- --- ----1-~CEO 

IOO 200 300 400 000 
PL.A.TE 'VOLTS 
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350 max volts 
285 max volts 

2 max watts 
12 max watts 

200 max volts 
2oo•max volts 

250 volts 
250 volts 
-14 volts 

13 volts 
46 ma 
48 ma 

4.6 ma 
8 ma 

73000 ohms 
4800 µ.mhos 
5000 ohms 

10 per cent 
6.4 watts 

0.lmax megohm 
1.0max megohm 

350 volts 
280 volts 

-23.5 volts 
47 volts 
46 ma 

103 ma 
3 ma 

13 ma 
7500 ohms 

1 per cent 
21. 5 watts 

92CM-OtS7T 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ... 
For cathode-bias operation. 

NC K 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers employing a vc. Outline 44, 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 general application informa
tion. Heater volts (ac/dc), 6.3; amperes, 0.3. 
This type is used principally for renewal pur-
poses. 

SHARP-CUTOFF PENTODE 
Glass type used as detector or amplifier in 

radio receivers. Outline 44, OUTLINES SEC
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For electrical characteristics, refer to type 6J7. 
Type 6D7 is a DISCONTI:-IUED type listed 
for reference only. 

PENT AGRID CONVERTER 
Glass octal type used in superheterodyne 

circuits. Outline 38, 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. 

SEMIREMOTE-CUTOFF PENTODE 
Miniature type used in the gain

controlled picture if stages of color tel
evision receivers. It is also used as a 
radio-frequency amplifier in the tuners 
of such receivers. Outline 11, OUT

LINES SECTION. Tube requires seven-contact miniature 
mounted in any position. 

HEATER VOLTAGE (AC/00) ...................................... . 
HEATER CURRENT .................................................. . 
DmECT INTERELECTRODE CAPACITANCES: 

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 .... 

Maximum Ratings: CLASS A1 AMPLIFIER 
PLATH VOLTAGE................ . .... , ...........................• 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE ............................... . 
GRID-N0.2 SUPPLY VOLTAGE ......................................... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................................. . 
GRID-NO.l (CONTROL-GRID) VOLTAGE: 

Positive bias value .....................................•...•.•..• 
PLATE DISSIPATION ..•.......................................•... • • •. 
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0. 1 max megohm 
1. 0 max megohm 

6D6 

6D7 

6D8-G 

6DC6 

socket and may be 

6.3 
0,3 

0.02 max 
6.6 

2 

800 max 
O max 

300 maz 
See curve 

0 maz 
2 max 

volts 
ampere 

..,.r 
µµ( 

µµ( 

volts 
volts 
volts 

page 67 

volts 
watts 
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Gam-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: 

0.5 max watt 
See curve page 67 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode .......................•.•... 

200 max volts 
Z0O"ma.: volts 

Characteristics: 
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.l Voltage (Approx.) for transconductance of 50 µmhos............ -12.5 volts 
Plate Current....................................................... 9 ma 
Grid-No.2 Current................................................... 3 ma 

Maximum Circuit Values (For ma.:imum rated conditiom): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .................................••...... , . 
For cathode-bias operation ..............................•••..•.••• 

0. 25 ma.: megohm 
1. 0 max megohm 

0 The de component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
0 

TYPE 60C6 
r E.; = 0.3 VOLTS 

20 I 
GRIO-NR3 VOLTS•O 
GR10 ... N82 VOLTS• 150 

I 
t GRID-N21 VOL TS Ec1 c-1 

I -2 r 
I 

-3 

I _,. 
r_ -6 

-10 

0 100 150 200 2~0 300 3~0 ~ 
PLATE VOLTS 12CM-8330TI 

SHARP-CUTOFF PENTODE 
H & p 

6DE6 Miniature type used in the gain- H G,! 

controlled picture if stages of television 
receivers utilizing an intermediate fre- K o3 

quency in the order of 40 megacycles 15 

per second. Also used as an rf amplifier 0 1 

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. 

HEATER VOLTAGE (AC/DC) ..••. , ...........•......•...••••••.. , ..• ,... 6.8 
HEATER CURRENT................................................... 0.8 
DIRECT INTERELECTRODE CAPAOITANCES: 

Grid No.l to Plate............................................... 0.02 ma.: 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal Shield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 6. 8 max 
Plate to Cathode, Heater, Grid No.2, Grid No.S, and In-

ternal Shield. . . . . . . . . . . .. . . . . . . . .. .. . .. .. . . .. . . . . . . . . . • . . . . . • • 1. 9 max 
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ampere 
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CLASS A1 AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE .................................................... . 
GRID--No.3 (SUPPRESSOR-GRID) VOLTAGE ............................... . 
GRID--N0.2 (SCREEN-GRID) SUPPLY VOLTAGE ............................ . 
GRID•No.2 VOLTAGE.. . ....................................... . 
GRID-No.I (coNTROL--GRID) 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 respect to cathode ............................ . 

Characteristics: 

300 ma.: volts 
0 max volts 

300 max volts 
See curve page 6 7 

Oma.: 
2 max 

volts 
watts 

0. 5 max watt 
See curve page 67 

200 max volts 
200"7na% volts 

Plate Supply Voltage................................................ 200 volts 
Grid N o.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connected to cathode at socket 
Grid--No.2 Supply Voltage............................................ 150 volts 
Cathode-Bias Resistor. . . . . . • • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 180 ohms 
Plate Resistance (Approx.)........................................... 0.6 Dlegohm 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6200 µmhos 
Grid-No.I Voltage (Approx.) for transconductance of 600 µmhos with plate 

voltage of 150 volts and no cathode resistor ........................ . 
Grid-No.I Voltage (Approx.) for plate current ol 10 µa .................. . 
Plate Current. . . . . . . . . ...................................... . 
Grid--No.2 Current .................................•................ 

., ... 
:; .. 
" < 

30 

320 
i ... 
!c 
-' .. 

10 

0 

AVERAGE PLATE CHARACTERISTICS 

TYPE 60E6 
Ef'=6.3 VOLTS 
GRID-N•2 V )L TS •1~0 

EC •O 

I 
I -I 

r 
I --2 

I GRID-N•I VOLTS Ee =-3 

r .. 4 

F EC1::-~ 
Cg 

100 200 300 400 500 
PLATE VOLTS 

BEAM POWER TUBE 

-5.5 
-10 
9.5 
2.8 

92CM--H78T 

volts 
volts 

ma 
ma 

Glass octal type used as output GT 
tube in audio-amplifier applications. 6DG6-
Outline 22 or 23, OUTLINES SEC-
TION. Tube requires octal socket and 
may be mounted in any position. 

HEATER VOLTAGE (AC/DC) ...................................... . 
HIIIATER CURRENT .................................................. . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Grid No.I to Plate .............................................. . 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.S ............ . 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ...............•.. 
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6.8 
1.2 

0.6 
15 
10 

volts 
amperes 

µµf 
µµf 
µµf 
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CLASS A1 AMPLIFIER 

PLATE VOLTAGE .................................................... . 
GRID-N0.2 (SGRE&N-GRID) VOLTAGE ................................... . 
PLATE DISSIPATION. . . . . ........................................ . 
GRII>-No.2 INPUT......... . . . . . . ................................ . 
PEAK BEATER-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-N o.1 (Control-Grid) Voltage ..................... . 
Peak AF Grid-No.I Voltage .......................... . 
Cathode-Bias Resistor ............................... . 
Zero-Signal Plate Current ............................ . 
Maximum-Signal Plate Current ....................... . 
Zero-Signal Grid-N o.2 Current ........................ . 
Maximum-Signal Grid-No.2 Current ................... . 
Plat~ Resistance (Approx.) ........................... . 
Transconductance ................................... . 
Load Resistance . . . . . . . . ............................ . 
Total Harmonic Distortion ........................... . 
Maximum-Signal Power Output ....................... . 

Maximum Circuit Values, 
Grid-N o.1-Circuit Resistance: 

110 
110 

-7.5 
7.5 

0 
49 
50 

4 
10 

13000 
8000 
2000 

10 
2.1 

For fixed-bias operation .......................................... . 
For cathode-bias operation ............................... . 

20 

150 

0 

I TYPE 60G6 GT 16 

'\Y [F=S.3 VOLTS 
1 •A 

GRID N•2 VOLTS:1t0 
14 

)~ 
I 

_;!; t 12 

J il)<I\'" lc,,.o 
__.;:::,-

10 

~ r'-. 
.:3. 1, I'. \ e V.--.-- '-.~ -, •a .:;! 

~"" -~"o ' ,, l.l, 

AVERAGE CHARACTERISTCS 

-• 6 

00 .,,, - .. --;-.!S.1~,!--

·~-- ,."f,!I, +4 -- -_! 
4 

? ~ ~---~-
lb - --- I 

1-

0 100 

6DQ6-A 

-~-
GfttO-Nal VOLTS Ec1=-12 

I -~ 
-•• 

2 

I I n 
200 300 400 •oo 

PLATE VOLTS 

BEAM POWER TUBE 
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 VOLTAGE (AC/DC) ........................................... . 

., ... 
"' ... .. ,. 
< :::; 
-' 
'i 
~ 
H 
;;;-. 
'f 
0 

~ 
"' 0 

~ 
;;; 
z 
6 
ii 

" 

HEATER CURRENT .................................................. . 
DmECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.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 No.3 ................. . 

TftAlfflOONDUCTANCE* ............................................... . 
PLATE RESISTANCE* ................................................ . 
MU-FACTOR, Grid No.2 to Grid No.l** ............................... . 

200 max volts 
125 max volts 

10 max watts 
1. 25 max watts 

90max volts 
90 max volts 

200 volts 
125 volts 

0 volts 
8.5 volts 
180 ohms 

46 ma 
47 ma 

2.2 ma 
8.5 ma 

28000 ohms 
8000 µmhos 
4000 ohma 

10 per cent 
3.8 watts 

0. l max megohm 
0. 5 max megohm 

92CM-9t26T 

6.3 
1.2 

0.55 
15 
7 

6600 
20000 

4.1 

volts 
amperes 

µµ( 
µµ( 

"me ohru 

*-For plate volts, 250; grid-No.2 volts, 150; grid-No.l volts, -22.5; plate ma., 75; grid-No.2 ma., 2.4. 
"""For plate and grid-No.2 volts, 150; grid-No.l volts, -22.5. 
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HORIZONTAL DEFLECTIOM AMPLIFIER 

For operation in a 525-line, SO-frame system 

DC PLATE VOLTAGE. . . . . . . . . . . . . . . . . . . . . . . . .. 
PEAK Pos1TIVE-PuLSE PLATE VOLTAGE (Absolute .Uaximum)# ........... . 
PEAK NEGATIYE-PUU!E PLATE VOLTAGE ... . 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE .. . 
DC GRID-N0.1 (CONTROL-GRID) VOLTAGE ... . 
l"I!IAK NEGATIVE-Pm.BE Gmo-No.1 VOLTAGE. 
CATHODE CURRENT: 

Peak ............................ . 
Average ........................... . 

GRID-No.2 INPUT ......................... . 
PLATE DISSIPATIONt .......... , ... , .. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .. 
Heater positive with respect to cathode. 

BULB TEMPERATURE (At hottest point). 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: ..... . 

700 max volts 
6000"max volts 

-1375 max vQ]ts 
200 ma,; volai 
-50 max volts 

-300 max volts 

440 max ma 
140 max ma 

3 max watts 
15 max watts 

200 max volts 
200'"max volts 
220 max oc 

1.0 max megohm 
I The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
825-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. 
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. 

400 
AVERAGE CHARACTERISTICS 

TYPE 60Q6-A 
-tf"=8.3 VOLTS I 0 

I ~OL1S~ 
GRID·N!2 YOLTS:150 

61'~_..:.;;.---
-~ 

J 1,---
~~ 

-10 

'\ -----'J ·15 

/\1c2 - Ec1=-2Q I :....--

lb (J ---- -2$ 

f- ---
0 IOO 

EC •0 

200 300 400 500 
PLATE VOLTS 

SHARP-CUTOFF PENTODE 
Miniature type used as FM de

tector in television receivers. Outline 
11, OUTLINES SECTION. Tube re
quires miniature sev.en-contact socket 
and may be mounted in any position. 

·30 

HEATER VOLTAGE (AC/DC).,, ... ,., ... , .............................. • 
HEATER CURRENT ........................•.........•.......•..•.•• ., 
DIREC1: lNTERELECTRODE CAPACITA1'1CEB (Approx.)* 

Grid No.1 to Plate ..............................................• 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, andJntemal Shield 
Gri,i No.3 to Plate .....•.........•....•....•.•...•...•.......•..• 
Gri,i No.l'to Grid No.3 .......................................... . 
Grid No.S to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 

*Extemal shield connected to cathode. 
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·35 
-40 

100 

82Cll•H53T 

6DT6 

6.8 volts 
0.3 ampere 

0.02 µpf 
6.8 p.µf 
1., µµf 
0.1 µµf 
6.1 µµf 
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CLASS A1 AMPLIFIER 

Characteristics, 
Plate Supply Voltage ............................................... . 
G'!d-No.3 (Suppresso~-Grid) Supply Voltage .......................... . 
Gr1d-N.o.2 (Screen-Gnd) Supply Voltage .............................. . 
Cathode-Bias Resistor .............................................. . 
Plate Resistance (Approx.) .......................................... . 
Transconductance, Grid N o.l to Plate ................................ . 
Transconductance, Grid No.3 to Plate ................................ . 
Plate Current ...................................................... . 
Grid-No.2 Current .................................................. . 
Grid-No.l Voltage (Approx.) for plate current of 10 µa .................. . 
Grid-No.3 Voltage (Approx.) for plate current of 10 µa .................. . 

FM DETECTOR SERVICE 
Maximum Ratings: 
PLATE VOLTAGE .................................................... . 
Gam-No.3 VOLTAGE ................................................ . 
GRrD-No.2 SUPPLY VOLTAGE ......................................... . 
GRID-No.2 VOLTAGE ................................................ . 

GR1f!fi1e ~i:":a~:;;,<:~'~~ -~~LT~~E'. _. _ .... ____ . _____ . _____ .. _____ ... . 
GRID-N0.2 INPUT: 

For grid-No.2 voltages up to 160 volts ............................. . 
For grid-No.2 voltages between 160 and 300 volts ................... . 

AVERAGE CHARACTERISTICS 
18 

TYPE 60T6 
Ef'•U VOLTS 

160 
0 

100 
660 

0.15 
800 
516 
1.1 
2.1 

-4.6 
-8.6 

volta 
volta 
volta 

ohms 
megohm 

i,mhoe 
14mhoe 

ma 
ma 

volta 
volts 

300 max volts 
26 max volts 

300 max volts 
See curve page 67 

0 max volts 

1. 5 max watts 
See curve page 67 
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PLATE VOLTS 

AVERAGE CHARACTERISTICS 
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PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................•..........•. 
Heater poaitive with respect to cathode ............................ . 

Ma,<imum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation . ........................ , ................• 
For cathode-bias operation .....................•••••.....•...... , , 

•Thede component must not exceed 100 voita. 

G 3 4 TA ELECTRON-RAY TUBE 

P 
2 

--- ---
5 

K Glass type used to indicate visu-
Rc ually by means of a fluorescent target 

the effects of a change in a controlling 
, s voltage. It is used as a convenient 

H H means of indicating accurate radio-

200ma.-c 
200"ma:e 

volta 
volta 

0. 26 min megohm 
0. 6 min megohm 

6E5 

receiver tuning. Outline 34, OUTLINES SECTION. Tube requires six-contact 
socket. 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 VourAGE ••.•..•...•.•.•..•••..•••.••••••.•••.•.••..•••••••• 

Typical Operation: 
Plate and Target Supply. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Series Triode-Plate Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Target Current•t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Triode-Plate Current*. . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . 0.19 
Triode-Grid Voltage (Approx.): 

· For shadow angle of O". . . • . . . • . . . . • • • . . . • • . . . . . • . . . . • . -6. 6 
~'or shadow angle of 90". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 

• For zero triode-grid voltage. t Subject to wide variations. 

K TWIN POWER TRIODE 
Glass type uaed as class A, amplifier in 

either push-pull or parallel circuits. Outline 42, 
OUTLINES SECTION. Heater volta (ac/dcJ, 
6.3; amperes, 0.6. With plate volta of 250 and 
grid vol ta of -27.6, characteristics for each unit 
are: plate ma., 18; plate resistance, 3500 ohms; 
transconductance, 1700 µ.mhos; amplification 
factor, 6. With plate-to-plate load resistance 

260 maz voita 
{ 260 111oz volta 

125 min volta 

250 volta 
1 megohm 
4 ma 

0.24 ma 

-8,0 volta 
0 volta 

6E6 

of 14000 ohms, output for two tubes is 1.6 watts. This is a DISCONTINUED type listed for ref
erence only. 

P NC 

NC 
. 

7 
H H 

8 
s,6F5 K 

~,6F5•GT 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receiversemployingavc. Outline 44, OUTLINES 
SECTION. Except for interelectrode capaci
tances, this type is identical electrically with 
type 6U7-G. Heater volts (ac/dc), 6.3; amperes, 
0.3. This is a DISCONTINUED type listed 
for reference only. 

HIGH-MU TRIODE 
Metal type 6F5 and glass-octal type 6F5-

GT uaed in resistance-coupled amplifier cir
cuits. Outlines 4 and 21, respectively, OUT
LINES SECTION. Tubes require octal socket 
and may be mounted in any position. Type 
6F5-GT maybe supplied with pin No.1 omitted. 
For typical operation as a resistance-coupled 
amplifier, refer to Chart 17, RESISTANCE
COUPLED AMPLIFIER SECTION. For 

189 
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heater and cathode considerations, refer to type 6A V6. Heater volts (ae/de), 6.3; amperes, 0.3. Typical 
operation as class A, amplifier: plate volts, 260 (300 max); grid volts, -2; amplification factor, 100; plate 
resistance, 66000 ohms; transconductance, 1500 µmhos; plate ma., 0.9. These types are used principally 
for renewal purposes. 

6F6 
6F6-G 

6F6-GT 

POWER PENTODE 

Metal type 6F6 and glass-octal 
types 6F6-G and 6F6-GT are used in 
the audio output stage of ae receivers. 
They are capable of large power out
put with relatively small input.voltage. 

C2 C1 
5 

p 

H H 

S;6f 

NC{~~i=&T ~~ 
Outlines 6, 41, and 27, respectively, OUTLINES SECTION. Type 6F6-GT may 
be supplied with pin No.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. 

HEATER VOLTAGE (AC/DC) ..•••...•.•...•.••••••.•••••• , •••••...••..•. 
HEATER CURRENT ...........•..•..•.•••.•••.••••••.••••..•.....•.... 

Maximum Ratings: SINGLE-TUBE CLASS A1 AMPLIFIER 

PLATE VOLTAGE ..•...•.•.•••••.•........ , .••.••• , , , , . , • , ...•.. , ....• 
GRID No.2 (SCREEN-GRID) VOLTAGE ............... , . , ...•............. 
PLATE DISSIPATION ...•.•...•...................• , . , , , • , , , . , , , , , • , • , , 
GRID-N0.2-INPUT ••••• , , .•..•....... , •........ , , , . , .•.. , •.•••. , , , .. , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............• , ..••••••... , .. 
Heater positive with respect to cathode .....................•..••... 

6,3 
0.7 

375 max 
285 max 

11 max 
3. 75 max 

90 max 
90m= 

Typical Operation: Fixed Bi"" Cathode Bia• 
Plate Supply Voltage ............ 250 285 250 
Grid-No.2 Supply Voltage ........ 250 285 250 
Grid-No.l (Control-Grid) Voltage. -16.5 -20 
Cathode-Bias Resistor .... 410 
Peak AF Grid-No.l Voltage ...... 16.5 20 16.5 
Zero-Signal Plate Current ........ 34 38 34 
Maximum-Signal Plate Current .... 36 40 35 
Zero-Signar Grid-N o.2 Current .... 6.5 7 6.5 
Maximum-Signal Grid-No.2 ...... 

Current ...........•......... 10.6 13 9.7 
Plate Resistance (Approx.) ... , ... 80000 78000 
Transconductance . .............. 2500 2550 
Load Resistance ................. 7000 7000 7000 
Total Harmonic Distortion ....... 8 9 8,5 
Maximum-Signal Power Output .. , 3.2 4.8 3. 1 

Maximum Ratings: 
PUSH-PULL CLASS A, AMPLIFIER 

(Some as for single-tube class A, omplifler) 

Typical Operation (Values are for two tubes): 
Plate Supply Voltage ................................... . 
Grid-No.2 Supply Voltage-...................... , ..•.....• 
Grid-No.I (ControlCGrid) Voltage, .............. , .... , ... . 
Cathode-Bias Resistor ............................ , .... , , 
Peak AF.GridCNo.1-to-Gri<f..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 Harmonie Distortion •................ , ......•.•... , 
Maximum-Signal Power Output ............. , ..........•. , 
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Fixed Bia,, 
315 
285 
-24 

48 
62 
80 
12 

19.6 
10000 

4 
11 

285 
285 

440 
20 
38 
38 
7 

12 

7000 
9 

4.5 

Cathode Biaa 
315 
285 

320 
58 
62 
78 
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 
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MEDIUM-MU TRIODE
REMOTE-CUTOFF PENTODE 
Glass type adaptable to circuit design in 

oeveral ways. Except for common cathode, the 
triode and pentode units are independent of 6f7 
each other. Outline 39, OUTLINES SECTION. 
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; 
grid-No.1 volts, -3; plate resistance, 0.85 meg-
ohm: transconductance, 1100,µmhoe; plate ma., 

6.5; grid-No. 2 ma., 1.5. Typical operation of triode unit as class A amplifier: plate volts, 100 max; grid 
volts, -3; amplification factor, 8; plate resistance, 0.016 megohm; transconductance, 500 ,.mhos; plate 
ma., 3.5. This type is used principally for renewal purposes. 

G2 ·G, 
s 

p 

H :DH 
8 

NC K 
G3 

H 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as voltage amplifier 

or phase inverter in radio equipment. Except for 
common heater each triode is independent of the 
other. Outline 38, OUTLINES SECTION. 
Tube requires octal aocket. Except for the heat
er rating of 6.3 volts(ac/dc) and 0.6 ampere and 
interelectrode capacitances, each triode unit is 
identical electrically with type 6J5. For typical 
operation as a resistance-coupled amplifier, refer 
to Chart 13, RESISTANCE-COUPLED AM
PLIFIER SECTION. Type 6F8-G is used 
principally for renewal purpoaes. 

POWER PENTODE 
Glass octal type used in output stage of 

radio receivers where moderate power output is 
required. This type is economical because of ita 
low plate-power requirements and low heater 
current. Outline 36, OUTLINES SECTION. 
Tube requires octal socket. Except for inte~ 
electrode capacitances and a plate resistance of 
175000 ohms, this type is electrically identical 
with type 6AK6. Heater volts (acfdc), 6.3; 
amperes, 0.15. This type is used principally for 
renewal purposes. 

TWIN DIODE 
Metal type 6H6 and glass-octal 

type 6H6-GT are used as detectors, 
low-voltage rectifiers, -and ave tubes. 
Except for the common heater, the 
two diode units are independent of 

6F8-G 

6G6-G 

6H6 
6H6-GT 

each other. For diode detector considerations, refer to ELECTRON TUBE AP
PLICATIONS SECTION. Type 6H6-GT is a DISCONTINUED type listed for 
reference only. 

HEATER VOLTAGE (AC/DC) ...•......................••.......••..••••• •••• 
HEATER CURRENT ..........................•................•.•......••. 
DIRECT INTERELECTRODE CAPACITANCES:f 

6H6 
Plate No.1 to Cathode No.1.......................... 8. 0 
Plate No.2 to Cathode No.2.......................... 3.4 
Plate No.1 to Plate No.2............................ 0.1 max 

f With shell or external and internal shields connected to cathode. 

Maximum Ratings: RECTIFIER OR DOUBLER 

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 ................................ . 
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6.8 volts 
0.3 ampere 

6H6-GT 
8.0 ,.,.r 
4.0 pp( 
0.1 ma:e ,.Pr 

420 ma:e volts 
48 ma:e ma 
8 ma:e ma 

830 ma:e volts 
330 ma:e volts 
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Typical Operation (As Half-Wave Rectifier)* 
AC Plate Voltage (Per Plate, rms)......................... 117 160 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate) 0

• • • • 16 40 ohms 
DC Output Current (Per Plate) . . . . . . . . . . . . . . . . . . . . . • . . . • • 8 8 ma 

Typical Operation (As VoUage Doubler): Half-Wave Full-Wave 
AC Plate Voltage (Per Plate, rms). . . . . . . . . . . . . . . . . . . . . . 117 117 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)0 

• • • • 30 15 ohms 
DC Output Current...................................... 8 8 ma 

* In half-wave service, the two units may be used separately or in parallel. 
0 When a filter-input capacitor larger than 40 µf is 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 23 
respectively, OUTLINES SECTION. For heater and cathode considerations, refer 
to type 6AV6. 

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 
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. 

6J5 
6J5-GT 

MEDIUM-MU TRIODE 
Metal type 6J5 and glass-octal 

type 6J5-GT used as detectors, ampli
fiers, or oscillators in radio equipment. 
These types feature high transconduct-
ance together with comparatively 

G 

p 
3 

7 
H H 

8 
S 6J5 K 

BC 6J5-GT 

high amplification factor. Outlines 3 and 25, respectively, OUTLINES SECTION. 
Tubes require octal socket and may be mounted in any position. For heater and 
cathode considerations, refer to type 6A V6. For typical operation as resistance
coupled amplifiers, refer to Chart 13, RESISTANCE-COUPLED AMPLIFIER 
SECTION. 

HEATEII VOLTAGE (AO/DC)................................................ 6.3 volts 
HEATEII CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 3 ampere 
DIRECT INTEIIEI.ECTRODE CAPACITANCES (Approx.): 6J5* 6J5-GT** 

Grid to Plate........... . . . . . . . . . . . . . . . . • . . . . . . . • .. . . . 3.4 3. 8 !'l'f 
Grid to Cathode and Heater, . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 4 4. 2 µµf 
Plate to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . 3. 6 5. O µµf 

* Shell connected to cathode. ** Base sleeve and external shield connected to cathode. 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ..•.................................•.................... 
GRID VOLTAGE, Positive Bias Value .............•............•............ 
PLATE DISSIPATION .. , ......................... , .... , ....... , ...•........ 
PEAK HEATEII-CATHODE VOLTAGE: 

Heater negative with respect to eathode .................•...........•.•• 
Heater positive with respect to cathode .................•......•.......• 

CATHODE CURRENT ....................... , .•. ,, ...•.. , .•... ,., •. ,, .. ,,,, 
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soo,,...., 
0 ma:i: 

2.5 ma:,; 

90,,...., 
90ma:i: 
20maz 

volts 
volts 

watts 

volte 
volte 

ma 
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Characteristics: 
Plate Voltage .......................•............ , • . . . . . . . . . . 90 
Grid Voltage................................................. 0 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 6700 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3000 
Grid Voltage (Approx.) for plate current of 10 µa................. -7 
Plate Current.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Maximum Circuit Value: 

250 volts 
-8 volts 
20 

7700 ohms 
2600 µmhos 

-18 volts 
9 ma 

Grid-Circuit Resistance. . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . 1. 0 m= megohm 

.. 
"' ~ 
L 
:> 
~ 

·•--~-~-~~A:.:V.:.:E;::R:.:A:.:G:.:E:;.....:P....:L::.A.:.;T.:E:._:Cc,H,c.A.:.:R_A.:.:C:,.:T..:Ec...R...:.l.:;.S T-'-1 c:.cs::,...._-r_--r_-T_....., 
TYPE 6J5 
E 1=6.3 VOLTS 

3a~-~-~-~---~~~,
'i .. 
j 
L 

MEDIUM-MU TWIN TRIODE 

480 

92CM-4771T 

Miniature type used as an rf power 
amplifier and oscillator or as an af am- 6J6 
plifier. With a push-puH arrangement 
of the grids and with 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. For heater and cathode considerations, refer to type 6AQ5. 

HEATER VOI.TAGE (AC/DC)................................................ 6.3 
HEATER CURRENT.......... . ......................................... 0.45 
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 

Grid to Plate .. ,..................................................... 1.6 
Grid to Cathode and Heater ........................................... 2.2 
Plate to Cathode and Heater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 4 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE. . . . .......................................... . 
PLATE DISSIPATION (Per Unit) ...............................• , .... , , . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .....•• , ................... . 
Heater positive with respect to cathode ••..... , .•.•.••••••.•••..•.. 

Characteristics (Each Unit): 

Plate Voltage ....................................................... . 
Cathode-Bias Resistor ..........................••...................• 
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300 maz 
1.6 max 

100 m= 
lOOm= 

100 
50t 

volts 
ampere 

µµf 
µµf 
µµf 

~Its 
wistts 

V'lllts 
volts 

volts 
ohms 
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Amplification Factor ................................................ . 
Plate Resistance ..... , ......................... , ................... . 
Transconductance . ............................... ; ................. . 
Plate Current ...................................................... . 

Maximum Circuit Values (For maximum rated conditions): 
Grid-Circuit Resistance: 

38 
7100 
6300 
8.6 

oh""' 
µmb.,. 

ma 

For fixed-bias operation . ......................................... . 
For cathode-bias operation ....................................... . 

Not recommende,l 
0. 6 max megohm 

t Value is for both units operating at the specified conditions. 

RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 
Values are for both units, unless otherwise specified. 

Maximum Ratings: 

DC PLATE VOI,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,t 
DC Plat!' Voltage .......................•....•.............•........ 
DC Grid Voltage• .................................................. . 
DC Plate Current .................................................. . 
DC Grid Current (Approx.) ................... , ...•.................. 
Driving :Power (Approx.) ............................................ . 
Power Output (Approx.) ............................................ . 

300 maz 
-40 maz 
16,naz 
8 maz 

4.5 maz 
1.6 maz 

100 maz 
100 maz 

150 
-10 
30 
16 

0.35 
3.6 

volts 
volte 

ma 
ma 

watts 
watts 

volts 
volte 

volts 
volts 

ma 
ma 

watt 
watts 

t At moderate frequencies in push-pull.Key-down conditions without modulation. At 250 Mc, 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. 

AVERAGE PLATE CHARACTERISTICS 
eo~-,,-.--,-.-.----,--r---,---''i'O"'R_;Es,A:,;C,,:H,__,,U,,N;.,IT_-r __ ,-,-,-,-, 

ti)/ TYPE 6J6 u .~ Ef' =-6.3VO~TS 

~ t-,j l 
;t60 
~ , .... "'I. ._fO/ ! ~,~~~~ .. 
i If. i-.~A ,,0 

l , Y !sAt__#y ;7 
~•o ('':l~--~ / ~,7 lh 
i \✓ / / / V ,•-

,., v-i-..!;,. / VI~ ~--
rr::::,;,-c -:..:;;.V-~VL,...,--- ---~ ~,:'.lA_,,.._ 

Q 

6J7 
6J7-G 

6J7-GT 

100 200 300 -400 soo 
PLATE 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 
4,38, and 24, respectively, OUTLINES 
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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 11 and 14, RESISTANCE-COUPLED AMPLIFIER SEC
TION. For heater and cathode considerations, refer to type 6A V6. 

HEATER VOLTAGE (AC/DC) ............ : .. , ............... , . , .........• 
HEATER CURRENT ..••.•.•..••••••.••••.•..•••••..••..••••.•.•••••••• 

Maximum Ratings: CLASS A, AMPLIFIER (Pentode Connectton) 
PLATE VOLTAGE .................................•................ , .. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. .................................. . 
Gmo-No.2 SUPPLY VOLTAGE .............•............................ 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ............... . 
PLATE DISSIPATION ........................................•........• 
GR10-No.2 INPtTT: 

For grid-No.2 voltages up to 160 volts ............................. . 
For grid-No.2 voltages between 160 and 300 volts ...•................ 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ..................•..••....•• 
Beater positive with respect to cathode ..••..•.....•.••••••••.•. , ••• 

Choracteristks. 

6.8 
0,3 

volts 
ampere 

300 max volts 
See curve page 67 

300 maa: volts 
0 maa: volts 

0. 76 maz watt 

0.10 maa: -tt 
See curve page 6 7 

90 maa: vol ts 
90 maa: volts 

Plate Voltaire .........•.....•• , ....• , •••• , •. · •• • , .. • • • , • 100 260 volts 
Grid No.3 (Suppressor-Grid) ...........•...•.....•.•..••.• Connected to cathode at eoeket 
Grid-No.2 Voltage •• ·---- ••••. ·--- •••..••....••.....•••••• 
Grid-No.1 Voltage .•••....•......•......•.•.............• 
Plate Resistance .•••••••.•..•.•.••••..•.•.••....•.....•. 
Tnnaconduetance ..••..........•....•.•....•.•..•....•.• 

100 100 volts 
--3 --3 volts 

1.0 • megohm 
,1186, 1226 ,.mboe 

Grid-No.1 Voltage (Approx.) for eathode-earrent eatoJI .••••• -7 -7 volts 
Plate Current ........•.....•.•.•..........•..•........•• 
Grid-No.2 Current ..•••••...•...•.•.•.•.••.••.••.•.•.••• 

2 2 ma 
0.6 0.6 ma 

Moxmlmum Orcuit Value: 
Grid-No.1-Clrcu!t Resistance .....•...•....•••.•.•..•••.•.•.••..•.•••• 

Moxlmum Ratings, CLASS A, AMPLIFIER (Triode Connection)0 

PLAT& VOL'UGl!I .........••....••••••.•••••••••••••.•.•••.•.••..••••• 
GRJD-No.1 VOLTAGE, Posltlve Bi&B Value .•..•••••••••••••..••••••••.••• 
PLATE AND-GRW-No.2 DIBSIPATION (TOTAL) ••••••••••••••••••••••••••• • 

Charaderistics: 
Plate Voltage •...••.•••••..•••••••••••• '. •••••••••••••••• 
Grid-No.1 Voltage ••••••.•.•.•••••••.••••••••••••••••.••• 
Amplification Factor .•...•.....••••.•.••.••..••...•••...• 
Plate Reaiatance .••••••.•.•••••.••••••••••••••••••••••.• 
Tnll.eeonduetance •••••.•.••••••..•.••.•••••••••••••••••• 
Plate Current ........•.•.....•.•....••••.•...•••.....•.• 

Maximum Orcuit Value, 

180 
-fi.3 

20 
11000 

1800 
6.8 

Grid-No.I-Circuit Resistance ••••••.•••••.• , ••.•••••••.••..•.•.•..•••• 

• Greater than 1.0 mec<>hm. 
• Grlda No.2 and No.3 connected to plate. 

TRIODE-HEPTODE CONVERTER 

1.0maa: megohm 

260- volts 
Oma:c volts 

l.'1&,- -U• 

260 volts 
-8 TO!ts 
20 

10600 ohm& 
1900 ,.mboe 
6.6 ma 

1.0 ma.: megohm 

Gl8Bs octal type used as a combined triode 
oeclllator and heptod& mixer in radio reoeiven,. 
Outline 88, OUTLINES SECTION. Tube re-
quires octal BOcket. Heater votts (ac/dc}, 6.3; 6J8-G 
amperes, 0.3. Typical operation-Heptodeunit: 
plate volts, 250 (300 maa:); grids-No.2-and-N o.4 

G5Hf' volts, 100 maz; gdd.-No.l. volts, -3; plate re-
sistance, 1.6 megohm&; oonvenion transconduc,-

-, 290 ,.mhoe; plate ma., lA; gri•No.knd-No.4 ma., 2.8. Triode unit: plate volts, 260 ffl4"I 
(applied through 20000-ohm dropping resistor); grid mlistor, 50000 ohms; plate ma., 5.0. This ia a 
DISCONTINUED type listed for reference only. 
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6K5-GT 

6K6-GT 

RCA Receiving Tube Manual 

HIGH-MU TRIODE 
Glass octal type used as voltage amplifier 

in radio equipment. Outline 24, OUTLINES 
SECTION. 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. 

POWER PENTODE 
Glass octal type used in output 

stage of radio receivers and, triode
connected, as a vertical deflection am
plifier in television receivers. It is capa
ble of delivering moderate power out

p 

H 

G2 G1 
5 

. 

7 

8 
NC K 

G3 

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 23, OUTLINES SECTION.· It .jg espe-' 
cially important that this tube, like other power-handling tubes. be adequately< 
ventilated. 

HEATER VOLTAGE (AC/DC) •.......•••.........•.....••.••.••......••.. 
HEATER CURRENT .................................................. . 
Biiu;JcT lNTERELECTRODE 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 .......•...•.•••• 

Mffl<iimnn Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ...........•.....•.•.......................••..•.•••• 
Gmo-No.2 (SCREEN-GRID) VOLTAGE ................................... . 
PLATE DISSIPATION .................................•..•........•..•• 
Gtuo-No.2 INPUT ..........................................•...•..•• 
GRtD-N0.1 (CON'mOL-GRID) VOLTAGE, Positive Bias Value .•••.....•.•.•.. 
l'EAK 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 .................... ,, ........ . 
Grid-No.2 Voltage, .....•... ,·, ...•.•••••••••.• 
G.rid-No.l Voltage ................•••...••.. 
Peak AF Grid-No.l Voltage ..••••.•••.••.•••• 
Zero-Signal Plate Current ....•....•..•..•.... 
Moximum-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 ..•..•.•....... 

100 
100 
-7 

7 
9 

9.5 
1.6 

3 
104000 

1500 
12000 

11 
o.au 

Typical Push-Pull 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 ............ , .... . 
Zero-Signal Plate Current. . . ...... , ..... , .............. . 
Maximum-Signal Plate Current .•.•............•.•.•.•••.. 
Zero-Signal Grid-No.2 Current ............... , ........... . 
Maximum-Signal Grid-No.2 Current ........ , ...•••••.•.••. 
Effective Load Resistance (Plat.e-to-plate) •..• .- •. , •.......•. 
Total Harmonic Distortion ......... ; ........ ; ........... . 
Maximum-Signal Power Outpnt ..•..•••••••..............• 

l96 

260 
260 
-18 

18 
32 
33 

5.5 
10 

90000 
2300 
7600 

11 
3.4 

Fixed 
Bias 
286 
285 

-25.5 

51 
!>5 
72 
9 

17 
12000 

6 
10.5 

6.3 Volts· 
0.4 ampere· 

0.6 µi,I. 
5.5 µµf 
6.0 ·;;,,,r 

315 ma:,; volts 
285 ma:,; volts 
8.5 ma:, watts 
2.8 .max watts 

0 max volts. 

200 ma:,; volts 
200* ma:,; volts 

315 volts 
250 volt8 
-21 volts 

21 volts 
25.5 fill\ 

·2s ma 
4.~ ma 

ma 
110000 oloma 

2100 11mhos 
9000 ohms 

15 per cent 
4.5 watts 

Cathode 
Bias 
286 'f'olts 
286 volts 

volts 
400 Clhms 

51 v,0lts 
66 ma 
61 ma 

9 ma 
13 ma 

12000 ohm~ 
4 per·cent 

9.8 watts 



RCA Receiving Tube Manual 
Maximum Circuit Values, 
Grid-No.I-Circuit Resistance: 

For fixed-bias operation ..........................•.•.•.•••••••...• 
For cathode-bias operation ..................•........••••.••••.••. 

Characteristics (Triode Connection)*: 
Plate Voltage .................................•........•••...•.•.• 
Grid-No.I Voltage ................•....................•.•••.•.....•. 
Plate Current .........................................•.•. , ••...•..• 
Transconductance .................................................. . 
Amplification Factor .......................................... , ..... . 
Plate Resistance (Approx.) .......................................... . 
Grid Voltage (Approx.) for plate current of 0.5 ma ..................... , 
* Grid-No.2 connected to plate. 

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 
Maximum Ratings: For operation in a 525-line, SO-frame system 
DC PLATE VOLTAGE ......................................•.•....•... 
PEAK POSITIVE-PULSE PLATE VOLTAGE! (Absolute maximum) . ........... . 
PEAK NEGATIVE-PULSE GRIO-NO.l VOLTAGE ........•........•...•••.... 
CATHODE CURRENT: 

Peak........... . ................ • .... • • • • • • • • • • • • • · · • • · · · · · · · 
Average .............. . 

PLATE DISSIPATION ...............................•..••••••••.....• , , 
PEAK HEATER-CATHODE VOLTAGE: 
· :Heater negative with respect to cathode ............................ . 

Heater positive, with respect to cathode ............................ . 

Maximum Circuit Value: 
Grid-No.I-Circuit Resistance: 

0.1 max megohm 
0.5 max megohm 

250 volts 
-18 volts 

37.5 ma 
2700 µmhos 

6.'8 
2500 ohms 

--48 volts 

315 max volts 
1200°max volts 
-250 max volts 

75 max ma 
25max ma 

7 max watts 

200 max volts 
2oo.max volts 

For cathoae-liias operation ..................... , ................. . 2. 2 max megohms 
* Grid N o.2 connected to plate. 
f The duration of·the voltage pulse must not exceed 15 per ceiit 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. 
• The de component must not exceed 100 volts. 
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AVERAGE PLATE CHARACTERISTICS 
PEN"TOOE CONNECTION 

TYPE 6K6-GT 

-• , .. ... Ef=8.3VOLTS 
GRIO-N22VOLTS=250 

-IQ_ ...__ 
Ec,=+40 

GRID-NI.I vot.iSEC =-15 

-•• 
-20 

-2·l 

,- ~- --- Ec1:;.~ 

... 
100 240 320 400 

PLATE VOt.:TS 

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. 
Outlines 4, 38, and 24, respectively, OUT
LINES SECTION. These tubes require octal 
socket and may be mounted in any position. 
For electrode voltage supplies and application, 
refer to type 6SK7. For heater and cathode 

-2' 

-30 

Ecr=-36 

480 
92Ct.4- 4881Tl 

6K7 
6K7-G 

6K7-GT 
considerations, refer to type 6A V6. Heater volts (ac/dc), 6.3; amperes, 0.3. Typical operation and 
maximum ratings as' cla98 A, amplifier: plate volts 250 (300 max); grid No.a connected to cathode at 
socl<et; grid-No.2 supply volts, 300 max; grid-No.2 volts, 125; grid-No.1 volts, -3; plate resistance, 0.6 
megohm; transconductance, 1650 µmhos; plate ma., 10.5;_ grid-No.2 ma., 2.6; plate dissipation, 2.75 max 
watts; grid-No.2 input, 0,36 max watts. Types 6K7 and 6K7-GT are used principally for renewal 
purposes. Type 6K'T-G is a DISCONTINU-ED type listed for-reference only. 
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6K8 
6K8-G 
6K8-GT 

RCA Receiving Tube Manu~l 

TRIODE-HEXODE CONVERTER 

Metal type 6KB and glass-octal 
types 6K8-G and 6K8-GT used as 
combined triode oscillator and hexode 
mbr;er in radio receivers. Type 6KB, 
OUtline 5, type 6K8-G, Outline 38, ec:eK&-GT 

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 heater and cathode considerations, refer to type 6A V6. For applica
tion, refer to Fre.qua,.cy Conaersion in ELECTRON TUBE APPLICATIONS 
SECTION. 
HJ!lATER VOLTAGE (AC/DC) •.•....•..........•...•..................... 
HIIATER CURRENT ...•.•...•.••....•...•••.•..........•..•.......•..• 

Maximum Ratings: CONVERTER SERVICE 
HEXODE PLATE VOLTAGE .•••••...•................................•.. 
HEXODE GRIDS-N0.2-AND-N0.4 (SCREEN-GRID) VOLTAGE ................. . 
H.EXODE GRIDS-No.2-AND-No.4 SUPPLY VOLTAGE ...................•.... 
HEXODE GlllD-No.3 (CONTROL-GRID) VOLTAGE, Positive Bias Value •.•...•. 
TllloDE PLATE VOLTAGE ....•••••.•...••..................•.•••.••.•. 
HEXODE PLATE DIBBIPATION .......................•............•...•. 
HEXODE GRJDS-N0.2-AND-N0.4 INPUT .....•........................... 
TRIODE PLATlil DIBBIPATION ..••.•.............•...............•...•.• 
TOTAL CATHODE C\JRRENT .•••..•............•.............•.......•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...•.....•...........•••..•.•• 
Hea&er positive witb reepect to cathode .••.•.•...•.....••..•.•.•.••. 

-1'yplca1 Operation. 
llesode Plate Voltage ...•......••..................•..... 
Hexode Grids-No.2-and-No.4 Voltage .......•.............. 
He:aodeGrid-No.8 Voltage .•••••......•......••.•.......• 
Triode Plate Voltage ..•.••.•.•......•....•...•.......... 
T~ Gria Reeiator ..........•..........•............... 
Hexode Plate Reoiotanee (Approx.) .......................• 
Convenien Transconductance ........................... . 
Hexode Grid-N o.3 Voltage (Approx.) for convenion tranocon-

100 
100 
-8 

100 
50000 

0.4 
825 

6.8 
0.8 

300 ma.,: 
160 maz 
300 max 

0 max 
126 max 

0. 75 max 
0.7max 

0.75 max 
16 max 

. 90 1"<JZ 
90maz 

260 
100 
-8 

100 
60000 

0.6 
360 

volte 
ampere 

volt• 
volte 
volto 
volto 
volto 
watt 
watt 
watt 

ma 

. v.olto 
volte 

volto 
volts 
volto 
volto 

ohmo 
megohm 

p.mhoo 

ductance of 2 pmhos.................................. -80 -30 volto 
Haode Plate Current. . . . • . . . . . . . . . • . . • . . . . . . . . . . . . . . . . • 2. 3 2. 5 ma 
Hexode Gride-No.2-aud-No.4 Current...................... 6.2 6.0 ma 
Triode Plate Current.................................... 3.8 8.8 ma 
Triode-Grid and Hellode Grid-No.1 Current................ 0.16 0.15 ma 
T<>tal Cathode Current. • • . . . . • . . • • • . . . . . . . . . . . . . . . . . . . . . 12. 6 12. 6 ma 

The tranaeonductance of the triode oection, not oocillating. of the 6K8 lo appro:dmatel:, 3000 
..m!tota when the triode plate voltage lo 100 volt., and the triode grid voltage lo O volto. 

6L5-G 

6l6 
6L6-G 

MEDIUM-MU TRIODE 
Gius octal type ueed as detector. amplifier, 

or Ollcillator in radio receivers. Outline 36 0 OUT
UNES SECTION. Heater volto (ac/dc), 6.S; 
amperes. O.lli. Typical operation and eharactel'
iotico: plate volto. 250 max; grid volto, -9; plate 
ma., 8; plate resiotance, 9000 ohmo; amplifica
tion fac,tor. 17; transconductance, 1900 p.mhoo; 
grid voltage for cathode-current cutoff, -20. 
Thi• i• a DISCONTINUED type listed for 
reference only. 

p~---

5

G 

2 1 
H H 

I 8 
NC K 

BEAM POWER TUBE ~c

2 

Ct 

Metal type 6L6 and glass-octal P 

~ 6L6-G are used in output stage H H 

of radio receivers and amplifiers, es-
pecially those designed to have ample K 

resene of power-delivering ability. Nr:t:-G G3 
These types pl'OVide high power output, 9ensitivity, ana high efficiency. Power 
output at an levels ha& low tMrd and negligible higher-order harmonics. For dis
cussion of beam l)OWer tube eonsiderations, refer to ELECTRONS, ELEC
TRODES, AND ELECTRON TUBES SECTION. 
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HEATER VOLTAGE (AC/DC) ........................................... . 
HEATER CURRENT .................................................. . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.)*: 6L6 

Grid No.1 to Plate................................... 0.4 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3.. 10 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 12 

* Pin N o.1 connected to pin N o.8. 

Maximum Ratings, SINGLE-TUBE CLASS A, AMPLIFIER 
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 ............................ . 

6.3 
0.9 

6L6-G 
0.9 

11.5 
9.5 

360 max 
270 max 

19 max 
2.5 max 

180 max 
180 max 

Typical Operation, Fixed Bias Cathode Bias 
Plate Supply Voltage. . ................ . 250 350 250 
Grid-No.2 Supply Voltage. . . . .......... . 250 250 250 
Grid-No.1 (Control-Grid) Voltage ................ . -14 -18 
Cathode-Bias Resistor .......................... . 170 
Peak AF Grid-No.l Voltage ..................... . 14 18 14 
Zero-Signal Plate Current ....................... . 72 54 75 
Maximum-Signal Plate Current .................. . 79 66 78 
Zero-Signal Grid-No.2 Current ................... . 5 2.5 5.4 
Maximum-Signal Grid-No.2 Current .............. . 7.3 7 7.2 
Plate Resistance ............................... . 22500 33000 
Transconductance . ............................. . 6000 5200 
Load Resistance ............................... . 2500 4200 2500 
Total Harmonic Distortion. . . . . . . .............. . 10 15 10 
Maximum-Signal Power Output .................. . 6.5 10.8 6.5 

SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connection)t 
Maximum Ratings: 
PLATE VOLTAGE .................................................... . 
PLATE AND GRID-N0.2 DISSIPATION (TOTAL) ........................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode .................•........... 

300 
200 

220 
12.5 

51 
64.5 

3 
4.6 

4500 
11 

6.5 

275 max 
19.0 max 

180 max 
180 max 

Typical Operation, 
Plate Supply Voltage ............................. . 

Fixed Bia• 
250 
-20 

Cathode Bia.a 
250 

Grid-No. l Veltage ..................................... . 
Cathode-Bias Resistor ................................... . 
Peak AF Grid-No.l Voltage ............................. . 
Zero-Signal Plate Current ............................... . 
Maximum-Signal Plate Current .......................... . 
Plate Resistance . ...................................... . 
Amplification Factor .................................... . 
Transconductance . ..................................... . 
Load Resistance. . . . . . . . . . . . . . . . . . . . . . ................ . 
Total Harmonic Distortion .............................. . 
Maximum-Signal Power Output .......................... . 
t Grid No.2 connected to plate. 

20 
40 
44 

1700 
8 

4700 
5000 

5 
1.4 

Maximum Ratings: PUSH-PULL CLASS A, AMPLIFIER 

{Same as for single-tube class A, amplifier) 

Typical Operation (Vali,es are for two li,bes): Fixed Bias 
Plate Supply Voltage .......................... . 250 270 
Grid-No.2 Supply Voltage ....................... . 250 270 
Grid-N o.1 Voltage ............................. . -16 -17.5 
Cathode-Bias Resistor .......................... . 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ......... . 32 35 
Zero-Signal Plate Current ....................... . 120 134 
Maximum-Signal Plate Current .................. . 140 155 
Zero-Signal Grid-N o.2 Current ................... . 10 11 
Maximum-Signal Grid-N o.2 Current. . .........•.. 16 17 

199 

490 
20 
40 
42 

6000 
6 

1.3 

Cathode Bia.a 
270 
270 

125 
28.2 

134 
145 

11 
17 

volts 
ampere 

,,,,r ,,,,r 
,,,,r 

volts 
volts 

watts 
watts 

volts 
volts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
pmhos 

ohms 
per cent 

watts 

volts 
watts 

volts 
volts 

volts 
volts 
ohms 
volts 

ma 
ma 

ohms 

pmhos 
ohms 

per cent 
watts 

volts 
volts 
TO!ts 
ohms 
volts 

ma 
ma 
ma 
ma 
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Plate Resistance (Per tube) ...................... . 
Transconductance (Per tube) ..................... . 
Effective Load Resistance (Plate-to-plate) ......... . 
Total Harmonic Distortion ...................... . 
Maximum-Signal Power Output .................. . 

24500 
5500 
6000 

2 
14.5 

28500 
5700 
6000 

2 
17.6 

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for single-tube class A1 ampliAer) 

Typical Operation (Values are for two tubes): 
Plate Supply Voltage ...........•...............• 
Grid-No.2 Supply Voltage ....................... . 
Grid-N o.l 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-No.2 Current .............. . 
Effective Load Resistance (Plate-to-plate) ......... . 
Total Harmonic Distortion .................•..... 
Maximum-Signa,l 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 
26.6 18 

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 

(Same as for ~ingle-tube class A1 ampliAer) 

Typical Operation (Values are for two tubes): 
Plate Voltage ..................................•.•.....•..•...... 
Grid-N o.2 Voltage ...........................•.................... 
Grid-No. l Voltage ............................................. . 
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-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: 

6000 
2 

18.6 

Cathode Bias 
360 
270 

260 
40.6 

88 
100 

5 
17 

9000 
4 

24.5 

Fixed B;as 
360 360 
226 270 
-18 -22. 5 

62 72 
78 88 

142 205 
3.5 5 

11 16 
6000 3800 

2 2 
81 47 

ohms 
µmh08 

ohms 
per «lent 

watts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
nfa 

ohms 
per cent 

watts 

For fixed-bias operation .................•.....•.•................. 0. 1 max megohm 
0. 5 max megohm For cathode-bias operation ....................................... . 

INSTALLATION AND APPLICATION 
Types 6L6 and 6L6-G require an octal socket and may be mounted in any 

posit:on. Outlines 7 and 51, respectively, OUTLINES SECTION. It is especially 
important that these tubes, like other power-handling tubes, be adequately ven
tilated. 

The heater is desig:ied to operate at 6.3 volts. The transformer supplying this 
voltage should be designed to operate the heater at this recommended value for 
full-load operating conditions at average line voltage. Under the maximum grid
No.2- and plate-dissipation conditions, the heater voltage should never fluctuate 
so that it exceeds 7.0 volts. For cathode connection, refer to type 6AQ5. 

In all services, precautions should be taken to insure that the dissipation 
rating is not exceeded with expected line-voltage variations, especially in the cases 
of fixed-bias operation. When the push-pull connection is used, fixed-bias values 
up to 10 per cent of each typical grid-No.2 voltage can be used without increasing 
distortion. 

As class A1 power amplifiers, the 6L6 and 6L6-G 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-G may be oper
ated as shown in the tabulated data. The values shown cover cathode- and fixed-
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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, power amplifiers, the 6L6 and the 6L6-G 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. 

Refer to CIRCUIT SECTION for circuits employing the 6L6 or 6L6-G, and 
to the ELECTRON TUBE APPLICATIONS SECTION for discussion of in
verse-feedback arrangements. 

TYPE- 6L6 
[f' = &.3 VOLTS 
GRID·Nl.2 VOLTS= 250 

AVERAGE PLATE CHARACTERISTIC.S 
WITH EC1 AS VARIABLE 

I LOA~o~,~~F~g~:E~;Efrc~F7g~;f~~ATE 
t.c,:.!~ 

J 
rr 
/~ 

0 

WITH LARGE SIGNALS 

'~ -~ 7 •• 
I'..---- GRID-Ht.I VOLTS Ec1=0 

-=--- -• 
to•o - ......_~•A -10 --- -l~~~e_o -.... .::!._N~S 

,-.... 
- <c •0 - -2• 

100 200 300 400 500 
PLATE VOLTS 

PENT AGRID MIXER 
Metal type 6L7 and glass-octal 

type 6L7-G are used as mixers in 
H superheterodyne circuits having a sep-

K arate oscillator stage as well as in 
NC:6L7-G Gs other applications where dual control 

... 
EC1=-20 

I -25 
•3• -30 

000 100 
92CM-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 Conver$ion, ELECTRON TUBE 
APPLICATIONS SECTION. Outlines 4 and 38, respectively, OUTLINES SEC
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings as mixer: plate 
volts, 300; grids-No.2-and-No.4 volts, 150; plate dissipation, 1.0 watt; grids-No.2-
and-No.4 input, 1.5 watts. Typical operation as mixer (values recommended for 
all-wave receivers): plate volts, 250; grids-No.2-and-No.4 volts, 150; grid-No.1 
(signal-grid) volts, -6 min; grid-No.3 (oscillator-grid) volts, -15; peak oscillator 
volts applied to grid-No.3, 18 min; plate ma, 3.3; grids-No.2-and-No.4 ma, 9.2; 
plate resistance, greater than 1 megohm; conversion transconductance, 350 µmhos; 
grid-No.1 volts for 5 µmhos conversion transconductance, -45 .. The de resistance 
in the grid-No.3 circuit should be limited to 50000 ohms. Type 6L7-G is a DIS
CONTINUED type listed for reference only. 

DIRECT-COUPLED POWER TRIODE 
Glass octal type used as class A, power am

plifier. Outline 41, OUTLINES SECTION. 
Heater volts (ac/dc), 6,8; amperes, 0,8. For 
electrical characteristics, refer to type 6B5. 
Type 6N6-G is a DISCONTINUED type 
listed for reference only. 
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HIGH-MU TWIN POWER TRIODE ~GTz GT, 
PT2 PT1 

Metal type 6N7 and glass-octal 
type 6N7-GT used in output stage of 
radio receivers as class B power ampli- H H 

fier or with units in parallel as a class 8 

A1 amplifier to drive a 6N7 or 6N7-GT N~:i~i-GT K 
as a class B amplifier. Outlines 6 and 23, 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 6, RESISTANCE-COUPLED 
AMPLIFIERSECTION.ForclassBamplifierconsiderations,refertoELECTRON 
TUBE APPLICATIONS SECTION. Type 6N7 is used principally for renewal 
purposes. 

HEATER VOLTAGE (AC/DC) .....................................•.......... 
HEATER CURRENT .............................................. ,, ... , .. . 

CLASS B POWER AMPLIFIER 
Maximum Ratings (Each Unit): 
PLA,TE VOLTAGE .................................................•....... 
PEAK PLATE_ CURRENT .......................................•........... 
AVERAGE PLATE DISSIPATION ............................................ . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................................ . 
Heater positive with respect to cathode ......................•.......... 

Typical Operation (Both Units): 

6.8 volts 
0.8 ampere 

300 max volts 
125 max ma 
5.5 max watts 

90max volta 
90max volta 

Plate-Supply Impedance...................................... 0 1000 ohms 
Effective Grid-Circuit Impedance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 516,.. ohms 
Plate Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 300 volts 
Grid Voltage............................. . .. . . . .. .. . . .. . . • • 0 0 volts 
Peak AF Grid-to-Grid Voltage................................. 58 82 volts 
Zero-Signal DC Plate Current................................. 35 35 ma 
Maximum-Signal DC Plate Current............................ 70 70 ma 
Peak Grid Current (Each Unit). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 22 ma 

· Effective Load Resistance (Plate to plate) ......................• 8000 8000 ohms 
Total Harmonic Distortion..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8 per cent 
Maximum-Signal Power Output.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 10 watts 
,.. At 400 cycles per second for elass B stage in which the effective resistance per grid circuit is 500 
ohms, and the leakage reactance of the coupling transformer is 50 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 
Both grids connected together at socket; likeu·ise, both plates 

Maximum Ratings: 
PLATE VOLTAGE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 maz volla 
PLAT& DISSIPATION (Per plate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...................... . . . . . . . . . . . 90 1IIG% volts 
Heater positive with respect to cathode.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max volta 

Typical Operation: 
Plate Voltage ...... ,......................................... 250 300 volta 
Grid Voltage................................................ -Ii ~ volt.a 
Amplification Factor.......................................... 35 35 
Plate Resistance ............................................. 11300 11000 ohlll8 
Transconductance. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 3100 3200 µmhOfl 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 7 ma 
Plate Load-Depends largely on the design factors of the claSt! B amplifiet". In pr1..-al, the load will be 

between 20000 and 40000 <>hms. . 
Power Output-Under maximum voltage conditions, upwards of 400 milliwatts can be obtained. 

6P5-GT 

MEDIUM-MU TRIODE 
Glass octal type used as detector, ampli

fier, or oscillator in radio re<!ei-.el"l!I. Outlilm l!S, 
OUTLINES SECTION. This type may be sup
plied with pin No.l omitted. Tube requires 
octal socket. Heater volts (ac/dcl,6.3;ampere,,, 
0.3. Except for interelectrode capacitances, this 
type is identical electrically with type '16. Type 
61'5-GT is a DISCONTINUED type listed for 
reference only. 
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TRIODE-PENTODE 
Glass octal type used as an amplifier. Out

line 38, OUTLINES SECTION. Heater volts 
(ac/dc), 6.3; 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 reference 
only. 

TWIN DIODE-HIGH-MU TRIODE 
Metal type 6Q7 and glass-octal types 6Q7-

G and 6Q7-GT used as combined detector, am
p_lifier, and ave tubes in radio receivers. Out
lines 4, 38, and 24, respectively, OUTLINES 
SECTION. Types 6Q7 and 6Q7-GT are used 
principally for renewal purpc,ses. Type 6Q7-G is 
a DISCONTINUED type listed for reference 
only. Tubes require octal socket and may be 

BC•60 7·GT mounted in any position. Heater volts (ac/dc), 

6P7-G 

6Q7 
6Q7-G 

6Q7-GT 
6.3; amperes, 0.3. For heater and cathode considerations, refer to type 6A V6. These types are sinnlu 
eleetricaKy in moet respects to types 6SQ7 and 6A T6. Maximum ratings and typical operation of the 
viode. llnit as a cl888 A, amplifier are the same as those for type 6AT6 except that with a plate voltage 
of 100 volts, the transconductance i& 1200 i,mhos and the plate resistance 58000 ohms. The triode unit is 
recommended for use only in resistance-coupled circuits; refer to Chart 7, RESISTANCE-COUPLED 
AMPLIFIER SECTION. For triode-unit, grid-bias considerations and diode curves, refer to type 6AV6. 

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, 38, and 21, 
reepectively, OUTLINES SECTION. Type 
6R7-GT may be supplied with pin No.1 omit
t.ed. Tubes require octal •ockets. Within their 
maximum ratings, these types are identical 
electrically with type 6BF6 except for capaci-
tances. Maximum rating& of triode unit a& class 

6R7 
6R7-G 

6R7-GT 

A, ampli&er: plate volts, 250 ma:e; plate dissipation, 2.5 max watt,,. For typical operation as a resistance
eoupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AM.PLIFIER SECTION. Types 
6R7-G and 6R7-GTare DISCONTINUED types list.ed fer reference only. Type 6R7 is used principally 
for renewal purposes. 

H 

C 

MEDIUM-MU TRIODE 
Miniature types having high per

veance used as vertical deflection am
plifiers in television receivers. Type 
684-A has a controlled heater warm-up 
time for use in television receivers em-

654 
654-A 

ploying series-connected heater strings. Outline 14, OUTLINES-SECTION. Tubes 
require miniature nine-contact socket and may be mounted in any position. For 
heater and cathode considerations, refer to type &AQfi. Type-684 is used principally 
for renewal purposes. 

HEATER VOLTAGE (AC/DC).............................................. 6.3 
HEATER CURRENT..................................................... 0.6 
HEATER WARM-UP TIME (A_,.. for 684-A: . . . . • . . . . • . . . . . .. . • . . . . . • . . . 11 
• For definition of heater warm-up time- and method' for determining it, see t:rpe &CG7. 

Characteristics, ClASS A,, .AMlllflER 
l'taie Voltage. • • . • . • • • • • • • . • . • • . •.• • • • • • • • . • • • • • • • . . . . . . • . . . . . . . . • • . • . Z60 
Grid Voltaga.. • • • . • • • • • . •. • . • • • • . • • . • . • . • . .• • . • • . • • . . . . . • • . . . . . . • . . ..• • ~ 
Amplification Factor. • • • • • • • • • • • • . • . • • • • . . . . . . . . . . . . . . . . . . • . . . . . • . • . • • 16 
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Plate Resistance (Approx.) .•••...•..............•..•... · •.•............• 
Tralll!COnductance ....................•.•......•....•.•.•.......•....• 
Plate Current ......................•...•..• , ..•..•. , ••...••• · ....•.... 
Plate Current for grid voltage of -15 volts .....•.•....................... 
Grid Voltage (A~prox.) for .Plate current of 50 µa._ ..•.•••.....•.....•...• 

VERTICAL DEFLECTION AMPLIFIER 
Maximum Ratings: For ope1"ation in a 5!5-line, SO-frame •11•tem 

DC PLATE VOLTAGE ..•..•..•..•.•••..•..••...•......•...•...........• 
PEAK POSITIVE-PuLsE PLATE VoLTAGEt (Absolute maximum) .. ........... . 
PEAK NEGATIVE-PuLsE GRlD VOLTAGE ...••••....•.••.•...•.•.......•... 
CATHODE CURRENT: 

Peak ........................................................... .. 
Average ...................................•....•.................. 

PLATE DISSIPATION •.•.•..••••..••..•••••••••••.••••••..••••..•.•.•••• 
PEAK HEATER-CATHODE VOLTAGE, 

Heater negatfve·With respect to cathode ....•...•••.••.••.....•......... 
Heater positive ·wfth respeet . .to cathode. , . · .•.•.•••••• , ·• .•. , ••••.•.•. , .. 

Maximuni Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation .... _ .......•.•................•.......... 

3600 
4600 

26 
4.5 
-23 

500 max 
2200°max 
-250 max 

105 max 
30max 

7.5 max 

200 max· 
20Q<!max 

2.2 max 

ohms 
µmhos 

ma 
ma 

volts 

volts 
volts 
volts 

ma 
ma 

watts 

volts 
volts 

megohms 
t The duration of the voltage pulse· must not exceed 15 per cent of one vertical scanning cycle. In a 
526-line, 30-frame system; 15 per' cent ot one verticat s\:,<nni'ng cycle is 2.6 milliseconds. 
0 Under no circumstances should this aboi,lilte value be exceeded. 
• Thede component in.;..t ~ot exceed 100 voits. 

10 0 
AVERAGE PLATE CHARACTERISTICS 

TYPt 654 
E.r = 6.3 VOL.TS 

eo . \ ,3/ ... .:·,· .., 
,..., '1 J .. 

.. £ 
/ ~1 . a j°I ,. 

I / V ,i ... 

I V J I/ ,o/ .. ,,,.n . 
40 1/ I V I V 

.. I ..,3/,, 
V / V V ll' If' . 

20 / ) I ~,, 
I I/ / V V V / /1~ .. ~ / 

V I/ I./ V ~ ~ ~ V ~ _,,,, .,,, 
C> 100 200. 300 100 

Rl:MOTE-CUTOFF PENTO0E" 
:Metal type 687 and glass-octal type 6S7-G 

S 
used in rf and if stages of automobile receivers 6 7 employing ave. Outlines 5 and 38, respectively, 
OUTLINES SECTION. Type 687 is used 

6S7 -G principally for renewal purposes. Type 687-G is 
a DISCONTINUED type listed for reference 
only. Tubes require octal socket and may be 

" 

I 

,::_; 

,. 

e2cM'-13'13T 

mounted in any position. Heater volts, 6.3; am- K 
15

. 
57

.c; 
peres, 0.15. Typical operation and maximum • ·6 

ratings as Class A, amplifier: plate volts, 250 (300 max); grid-No.2 volts, see curve page 67; grid-No.2 
supply volts, 300 max; grid-No.I volts, --8 (0 min); grid No.3 connected to cathode at socket; plate ma., 
8.5; grid-No.2 ma., 2; plate resistance, 1.0 megohm; transconductance, 1750 µmhos; grid-No.l volts for 
transconductance of 10 µmhos, -38; 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 
J;}age 67. For typical operation as a resistance-coupled amplifier, refer to Chart 15, RESISTANCE-
COUPLED AMPLIFIER SECTION. 
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TRIPLE DIODE-HIGH-MU TRIODE 
Glass octal type used as audio amplifier, 

AM detector, and FM detector in AM/FM re
ceivers. Diode unit No.2 is used for AM detec
tion, and diode units N o.l and N o.3 are used 

H for FM detection. The grid of the high-mu tri-
ode is brought out to a top cap. Outline 28, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. For 

6S8-GT 

heater and cathode considerations, refer to type 6A V6. For typical operation of triode unit aa a resist
ance-ooupled amplifier, refer to Chart 4, RESISTANCE-COUPLED AMPLIFIER SECTION. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings of triode unit as class A, amplifier: plate volts, 300 
ma:.:; plate dissipation, 0.5· ma:t watts; peak heater-cathode volts, 90 max. Maximum plate ma. for diode 
units, 1.0 max (each unit). For diode operation curves, refer to type 6AV6. Type. lfSS"~GT is used 
prbidpally for renewal purposes. 

Characteristics: TRIODE UNIT AS CLASS A1 AMPLIFIER 

Plate Voltage •.............................• 
&rid Voltage ...........................•..• 
Gftd Reaistor .........•.•••...•...•.•.•..•• 
AmpliO!llt,µon Factor ...•.•.......•........• , 
Plafe .~nee ... ,. ..................... . 
Tramconductance .•••••..•...•............. 
~C~t ............................. .. 

60 

10 
85 

285000 
300 

0.0'.Z 

100 
-1 

0 
100 

110000 
900 
0.4 

PENT AGRID CONVERTER 
~etaltype. 6SA7 and. glasB"OCtal 

type 68:A.'f~GT· used as converters in 
superheterodyne· circuits. They are 
similar in performance to type 6BE6. 
Fol' · geheral disc\l$ilioli · of pentagtid 
tYpes, see Freq'ue:nriJ Conversion in 
1!:LECTRON TUBE APPLICA
'l'IONS SECTION, Both tubes have 
exce-flent frequency stability;· Type· 
6SA 7:.GT is u'sed principally for· i-e-
iiMvaf' purposes. . 

NC e GJ· ~TER VOLTAGE (AC/DC)... 6.3 
1IEATER CURRENT.......... 0.8 

DIBBCT INTBRELEle'tRODEI CAPACITANCES: 
Grid N o.8 to ,t\11 Other Electrodes (RF Input) ...........•.. 
Plate to Ali Other ~lecti-odes (Mixer Outp~t) .......•....... 
(}rid No.1 to All OtMrEteetrodes (Osc. ln!llit) •.•.......... 
Grid No.3 to Plllte., ,, .. , ............................... . 
Grid No.S to Grid No.L ................................ . 
Grid No.1 to Plate ........................••............ 
Grid No.l to Shell, Orid No.5, and All Other 

Electrodes except Cathode ............................ . 
Grid N o.l to All Other Electrodes except Cathode · 

and Grid No.6 ....................................... . 
Grid No.l to Cathode .................................•.. 
Grid No.1 to Cathode and Grid No.5 .................•.... 
Cathode to Shell, Grid No.6, and All Other 

Electrodes except Grid N o.l. ......................... . 
Cathode and Grid No.5 to All Other Electrodes 

volts 
a~per11 
lf!fA'-7 
9,6* 
.\);5• 

1* 
ll.25:71'1®'* 
0. 16- '!ll<U'* 
0.06 -· 

4.4 

2.6 

6 

260 volts 
-f folt.. 

()' megohms 
100 

11-10.00 ohms 
1100 /,lllihoa 

f),.9- ma 

6SA7 

6SA7-GT 

6SA7-GT 
9.5** 
9.5"'* 

8""' 
0.5~ 
0.4~ 
0.2711a.e" 

6 

a 

,,.,,.f 
ppf 
pµ.f 
pp( 

ppf 
ppf 

ppf 
ppf 
ppf 

except Grid No.l. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 14 
* With shell conn~ted to cathode. ** With external shield connected to cathode. 

Maxlmvm Ratings: CONVERTER SERVICE 

PLATE VOLTAGE •••••••• •., .......................................... . 
G11.1D&-No.2-AND'-No.4 VOLTAGE ..................................... .. 
GII.IDB-N0.2-AND-N0.4 SUPPLY VOLTAGE •• , ••••.• , .•••••••••••• ,,, ••••• 

800.~ 
:fOOnj,n 
34)0.~ 

volts 
volts 
volts 
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GRJD-NO.3 VOLTAGE! 

Negative bias value ............................................. . 
Positive bias value ......•....•................................... 

PLATE DlssIPATJON ........•.............•...•.•.•••....••...•••..... 
GRJDS-N o.2-ANo-N o.4 INPUT ...•........................•.....•..••.• 
TOTAL CATHODE CURRENT ......•......•..•...•••• , •...•.....•••.....• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...........••................ 
Heater positive with respect to cathode ............................ . 

-60m= 
Oma:,; 

1.0ma:,; 
1.0m= 

14 m= 

90 m= 
90m= 

Typic:al Operation, Self-Excilationt Separate Excitation 
Plate Voltage . ............................. .. 
Gridll-N~d-No.4 Voltage ....•.•..........• 
Grid-No.3 {Control-Grid) Voltage .....••.••...• 
Grid-Ne.t Resistor .......................... . 
Plate Reaistance (Approx.) .•.........•........ 
Conversion Transconductance ................•. 
Grid-No.3 Voltage (Approx.) 

for transconductance of 10 µmhos •.....•... , 
Grid-No.3 Voltage (Approx.) for 

conversion tranoeonductanee of 100 µmhoa . .. . 
Plate Current ............................... . 
Gridll-No.2-and-No.4 Current ..•...•....•...••. 
Grid-No.l Current ........•....•.........••... 
Total Cathode Current ......•..•...••...••.•.. 

100 
100 

0 
20000 

0.5 
426 

-26 

-9 
3.3 
8.6 
0.6 

12.3 

260 
100 

0 
20000 

1.0 
460 

-25 

-9 
3.6 
8.6 
0.6 

12.6 

100 260 
100 100 
-2 -2 

20000 20000 
0.6 1.0 
425 460 

-26 -26 

-9 -9 
3.3 3.6 
8.6 8,6 
0.5 0.6 

12.3 12,6 

volts 
volts 
watt 
watt 

ma 

volts 
volts 

volts 
volb 
volts 

obma 
megohm 

"mhoa 

volts 

volte 
ma 
ma 
ma 
ma 

NOTE: The tranoeonductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oecillating) is- approodmately 4600 µmhos under the following condition•: grids- No.l, No.3, and •heft 
at O wits; grids No.2 and No.4 and plate at 100 volts. 
t Charaeteriatica- are approximate only and are •hown for a Hartley circuit with a feedback of appro:ri
mately 2 volts peak in the cathode circuit. 

INSTAU.ATK»L-AND APPLICATION 

Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any 
posit.ion. Outlines 3 and 23, respectively, OUTLINES SECTION. For heater and 
cathode consideratioll8, refer to type 6AV6. 

Because of the special structural arrangement of the 6SA7 and 6SA7-GT, a 
change in signal-grfd voltage produces little change in cathode current. Conse
quently, 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 
clesirable that the impedance in the cathode circuit should produce little degen
eration or regeneration of the signal-frequency input and intermediate-frequency 
output. Another important feature is that, because signal-grid voltage has little 
effect on the space charge near the cathode, changes in ave bias produce little 
change in oscillator transconductance and in the input capacitance 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 GSA 7 will be similar to 
that for the- 6BE6 in the CIRCUIT SECTION. For 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-No.1 current 
o! 0.5 ID11liampere 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 approximately 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 eonvemioo gain at the low
frequency 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-No.1 current of 0.20 to 0.25 milliampere, 
with a grid resistor of 20000 ohms. 

In the 6SA 7 and 6SA 7-GT operation characteristics curves with self-excitation, 
Ei.. is the. voltage across the oscillator-coil section between cathode and ground~ Es 
is the oseillater voltage between cathode and grid. 
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OPERATION CHARACTERISTIC~ 

WITH SE.LF-EXCHATtON 

"' 0 

OPERATION CHARACTERISTICS 
WITH SEPARATE OSCILLATOR EXCITATION 

TYPE 6SA7 
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PENT AGRID CONVERTER 
Metal type used as converter in super-

heterodyne circuits. Because of its high conver
sion and oscillator transconductance, it is espe
cially useful in FM converter11ervice 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 pentagrid types, see Frequency Con• 

6S87-Y 

•ersion in ELECTRON TUBE APPLICATIONS SECTION. Outline 3, OUTLINES SECTION. Tube 
requires octal Socket and may be mounted in any position. For heater and cathode considerations, refer 
to type 6AV6. Heater volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings: plate volts, 300 max; grids
No.2-and-No.4 volts, 100 max; grids-No.2-and-No.4 supply volts, 300 max;.plate dissipation, 2.0 max 
watts; grids-No.2-&nd-No.4 input, 1.5 max watts; total cathode ma., 22 max; grid-No.3 volts, 100 max 
(negative bias), 0 "'ax (positive bias); peak heater-cathode volts, 90 max. Type 6SB7-Y is used princi
pa.lly for renewal purposes. 

CONVERTER SERVICE 

Typical Operation (Separat,, Excitation):'I' 
Plate Voltage .......................................... . 
Grids-No,2-and-No.4 (Screen-Grid) Voltage ................ . 
Grid-No.8 (Control-Grid) Voltage ........................ . 
Grid-N o.l (Oscillator Grid) Resistor ...................... . 
Plate Resistance (Approx.) .....................•......... 
Con\l'ersion Tran1Jconductance .......•..................... 
Conversion Transconductance with grid-N o.3 voltage 

100 
100 

-1.0 
20000 

0.6 
900 

260 
100 

-1.0 
20000 

1,0 
960 

volts 
volts 
volt 

ohms 
megohm 

µmbos 

of -20 volt.a.. .. .. . . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . 3. 6 3. 6 µmhos 
PlateCurrent........................................... 3.6 3.8 ma 
Grids-No.2-and-No.4 Current.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. 2 "10 ma 
Grid-No.l Current....................................... 0.35 0.36 ma 
Total Cathode Current................................... 14.2 14.2 ma 
* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 

Typical Operation in FM Band (88-108 Mc): 

Plate Voltage ........................................•..•........... 
Grids-No.2-and-No.4 Supply Voltage ...................•••.....•...... 
Grids-N o.2-and-N o.4 Resistor ........................................ . 
Grid-No.1 Resistor ................................................. . 
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Signal Freq1Jency ...•.•••... , . • . . . . . . . . . . . . . . . • . • . • • . . . . . 88 108 Me 
Oscillation Frequency. . . . • . . • . . . . . . . • . . • • • • . . . • • . . • • . . . . . 98. 7 118. 7 Me 
Plate Current........................................... . 6,8 6.6 ma 
Grids-No.2-and-No.4 Current .••••.• ,..................... 12.6 12.6 ma 
Grid-No.1 Current........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.130 0.140 ma 
NOTE: The transconductance between grid No.1 and griqs No.2 and No.4. connected to plate {not 
oscillating) is approximately 8000 µmhos under the followingc conditions: signal applied to grid N o.1 
at zero bias;grids No.2 and No.4 and plate at 100 volts; grid No.S grounded. Under the eame conditions, 
the plate current is 82 milliamperes and the amplification factor is 16.6. 

6SC7 
HIGH-MU TWIN TRIODE 
Metal type used as phase inverter 

or voltage amplifier in radi0 equip
ment. Except for common cathode, 
each triode is independent of the other. 
Outline 3, OUTLINES SECTION. 

Tube requires octal socket and may be mounted in any position. For heater and 
cathode considerations, refer to type 6A V6. For typical operation as a resistance-
coupled amplifier, refer to Chart 16, RESISTANCE-COUPLED AMPLIFIER 
SECTION. 

HEATER VOLTAGE (AC/DO) ........ , ... , .............................. . 
HEATER CURRENT .................................................. , 
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 

Grid to Plate ...................................................• 
Grid to Cathode, Heater, and Shell ...•............................• 
Plate to Cathode, Heater, and Shell ....••..... _- .................••• 

Ma)(imum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE, ... ,., ...•........... , •. ,,,.,,,., ... , ... , ..... •• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..• , •.•.•. , ...• · .•••.•.•.•••• 
Heater positive with respect to cathode ..................... , .•••••• 

Characteristics: (Each Unit): 
Plate Voltage .••.•.•.........•..•......•...•..... , .................• 
Grid Voltage ..•.............•...•.•.•.....•........... , ........... . 
Amplification Factor ................................................ , 
Plate Resistance (Approx.) .......................................... , 
Transconductance (Approx.) .......... , ...........•.................. , 
Plate Current. , •.•. , ............. , ................................. . 

4 

TYPE 6SC7 
Ef' = 6.3 VOLTS 

. 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 
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HIGH-MU TRIODE 
Metal type 6SF5 and glass-octal type 

6SF5-GT are used in resistance-coupled ampli
fier circuits. Outlines 3 and 23, respectively, 
OUTLINES SECTION. Type 6SF5-GT may 
be 811pplied with pin N o.1 omitted. Tubes re
quire octal socket and may be mounted in any 
position. Characteristics, application, and refer
ences under type 6F5 apply to types 6SF5 and 
6SF5-GT. Heater volts (ac/dc), 6.3; amperes, 
0.3. Type 6SF5-GT is used principally for re
newal purposes. 

DIODE
R_EMOTE-CUTOFF PENTODE 

Metal type used as combined rf or if ampli
fier and detector or a vc tube in radio receivers. 

6SF5 
6SF5-GT 

Also used as resistance-coupled af amplifier. 6Sf7 
Outline 3, OUTLINES SECTION. Tube re-
quires octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 
0.3. For heater and cathode considerations, refer 
to type 6A V6. For typical operation as a re-

sistance-coupled amplifier, refer to Chart 18, RESISTANCE-COUPLED AMPLIFIER SECTION. 
Type 6SF7 is used principally for renewal purposes. 

Maximum Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER 
PLATE VOLTAGE .......•.•..•..•....................................• 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ................................. • .• 
GRID-No.2 SUPPLY VOLTAGE ........................................•. 
GRID-No.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 ..........................••• 

Characteristics: 
Plate Voltage ............................•......... , ... . 
Grid-No.2 Voltage ...................................... . 
Grid-N o.1 Voltage ........................•.............. 
Plats Resistance (Approx.) .............................. . 
Transeonductanee ...................................... . 
Grid-N o.1 Voltage (Approx.) for transconductance of 10 µmhos .. 
Plate Current ......................................... .. 
Grid-No. 2 Current ..................................... . 

DIODE UNIT 

100 
100 
-1 

0.2 
1975 
-35 

13.5 
4.3 

300 maz 
100 maz 
300 maz 

0 maz 
3.5 max 
0.5 maz 

90maz 
90maz 

250 
100 
-1 

0. 7 
2050 
-35 

13.9 
4.1 

volts 
volts 
volts 
volts 

watts 
watt 

volts 
volts 

volts 
volts 
volt 

megohm 
µmhos 

volts 
ma 
ma 

The diode plate is placed around the cathode, the sleeve of which is common to the pentode unit. 
For diode operation curves, refer to type 6A V6. 

REMOTE-CUTOFF PENTODE 

Metal type used as rf amplifier in 
high-frequency and" wide-band appli
cations. Features high transcon
ductance with low grid-No.1-to-plate 
capacitance. Suitable for frequencies 

6SG7 

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. For heater and cathode considerations, refer to type 6A V6. 

HEATBR VOLTAQE (AC/DC) .................................•.......... 
HEATBR CURRENT ..................................................• 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to Plate .............................................. . 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Shell ....... . 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell ...••..•...• 
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o.a 

0.003 maz 
8.5 
7.0 

volts 
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µµf 
µµf 
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Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ......... , ..•.................•.................•.... 
GRII>-No.2 (SCREEN-GRID) VOLTAGE ................................... . 
GRID-No.2 SUPPLY VOLTAGE .......................•..............••.. 
GRID-No.I (CONTROL-GRID) VOLTAGE, Positive Bias Value ......•.....••.. 
PLATE DISSIPATION .........................................•......•• 
GRII>-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: 
Heater negative with respect to cathode ........................... .. 
Heater positive with respect to cathode ............................ . 

Characteristics: 
Plate Voltage ............................... . 
Grid-No.2 Voltage ........................... . 
Grid-No.I Voltage ........................... . 
Plate Resistance (Approx.) ..•................. 
Transconductance . .......................... . 
Grid-N o.l Voltage (Approx.) for transconductance 

of 4014mhos ............................. . 
Plate Current ............................... . 
Grid-N o.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 

SHARP-CUTOFF PENTODE 

6SH7 Metal type used as rf amplifier 
in high-frequency, wide-band applica
tions and as a limiter tube in FM 
equipment. Similar electrically to min
iature type 6AU6. It features high 

• 300 maz volts 
See curve page 67 

300 maz volts 
0 maz volts 
3 maz watts 

0.6 max watt 
See curve page 67 

90 maz volts 
90maz volts 

250 volts 
150 volts 

-2.5 volts 

* megohm 
4000 µmhos 

-17.6 volts 
9.2 ma 
3.4 ma 

•

I K 

C.~ Gz 

7 
H H 

p 

transconductance and low grid-No.1-to-plate capacitance. 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 heater 
and cathode considerations, refer to type 6A V6; For typical ·operation as a resist
ance-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFI
ER SECTION. 
HEATER VOLTAGE (AC/DC) ..........•...................•.....•....... 
HEATER CURRENT .................................................. . 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No.I to Plate .............................................. . 
Grid No.I to Cathode, 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 No.2 (SCREEN-GRID) VOLTAGE .............................•... ,. 
GRID-N0.2 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 ..............••.... 

GRID-No.I (CO!ffROL-GRID) VOLTAGE, Positive Bias Value ...........•.... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with mspect to cathode ............................ . 

Characteristics, 
Plate Voltage........................................... 100 
Grid-No.2 Voltage....................................... 100 
Grid-No.l Voltage....................................... -1 
Plate Resistance (Approx.)............................... 0.35 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4000 
Grid-No.I Voltage for plate current of 10 µa................ -4.0 
Plate Current........................................... 5.3 
Grid-N o.2 Current. . . . • . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 2. 1 
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6.3 volts 
0.3 ampere 

0. 003 max µµf 

8.5 ,.µf 
7.0 µp.l 

300 max volts 
See curve page 67 

300 max volts 
3 max watts 

0. 7 max watt 
See curve page 67 
0 max volts 

90 maz volts 
90 maz volts 

260 volts 
160 volts 
-1 volt 

0.9 megohm 
4900 1<mh011 
-5.6 volts 
10.8 ma 
4.1 ma 
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SHARP-CUTOFF PENTODE 
G1 K 

&3 Gz 

7 
H H 

8 
S6SJ7 P 

BC:6SJ7-GT 

Metal type 6SJ7 and glass-octal 
type 6SJ7-GT are used as rf amplifiers 
and biased detectors. As a detector, 
either type is capable of delivering 
large audio-frequency output voltage 
with relatively small input voltage. 
Type 6SJ7-GT is used principally for 
renewal purposes. 

HEATER VOLTAGE (AC/DC) .........................•.... , .. , ......... . 
HEATER CURRENT ............. , .................................•... 
DIRECT lNTERELECTRODE CAPACITANCES:° 
Pentode Cimneetion: 

Grid No.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 No.3 .....• 

Triode Connection:• 
Grid No.l to Prate ..........................•......•• 
Grid No.l to Cathode and Heater ....................•• 
Plate to Cathode and Heater ................•...•.•..• 

• With silell or external shield connected to .-.athode. 
• With grids No.2 and No.3 connected to plate. 

CLASS A~ AMllllflER 

Moxlmvm Ratings, 
PLATE VOLTM;& •••••.•.•.•••••••.•.•••..••..••••..••••.• 
GRJO-N0.2 (SCREE,N-GRID VOLTAGE ........................ . 
GRJD-N0.2 SUPPLY VOLTAGE ........................... .. 
GRto-No.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ... . 
PLATE D1881PATION ..................................... . 
GRJo-No.2 INPUT: 

6SJ7 
0. 006 maz 

6.0 
7.0 

2.8 
3.4 

11 

Triode 
C.111111di111 

260,na:, 

0"""" 
2.5maz 

For grid-No.2 voltaga up to 150 volts ............................. . 
For grid-No.2 'l'Ol~ between 160 •nd 300 volt& .•••.•••••••.•....•• 

l'BAK IIEATER-CATBOD11: VOLTAGE: 
Heater negative with respect to cathode ...•............. 
Heater positive with respect to cathode .••.....•.•...... 

90maz 
90 maz 

p,,.lode 

6SJ7 
6SJ7-GT 

6.3 
0.3 

6SJ7-GT 
0. 006 maz 

7.0 
7.0 

2.8 
3.4 

11 

Peatode 
~ 

volts 
ampere 

,.,.r 
µµ{ ,.,.f 
,.,.r 
µµf ,.,.r 

300 max volts 
See curve page 67 

300 mu volts 
O maz volts 

2. 6 max watts 

&. 7 max watt 
See curve page 67 

90 max volt,, 
90 max volts 

Typical Operation, Tno<ie 
c.,~• Con....,tion 

Plate Volta1e .. , ................ . 
Grid-No.2 Volta1e . .............. . 
Grid-No.l Voltage .......•..••.•.• 
Grid No.3 (Suppret!!IDr Grid} .•...•• 
Amplification Factor ...........••• 
Plate Resistance ................ . 
Transconductance .........••..... 
Grid-No.1 Voltqe f.w plate current 

of 10 µa ..................... . 
Plate Cllrrent ............•....... 
Grid-No.2 Current .....•.......•• 

180 260 

-41 ~-11 

19 19 
825& ?fi'tl() 
2380 2leCI 

6.0 9.2 

100 260 
100 100 
-3 -3 

Connected to catllode at socket 

~ t 
1&16 1660 

-8 -8 
2.9 3.0 
0.9 C..8 

* Grids No.Zand No.3 connected to plate. t Greater than 1 megohm. 

INST.AUATION AND APPLICATION 

volts 
volts 
volt,, 

ohms 
µmhos 

volts 
ma 
ma 

Types 6SJ7 and 6SJ7-GT require octal socket and may be mounted in any 
position. Outlines 8 and Z5, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6A V6. 

As a class A1 amplifier, the 6'SJ7 or 6SJ7-GT may be operated either as a 
pentode or aa a triode, as shown under tabulated data. The grid-N o.2 voltage for 
tire 6SJ7 operated as a pen~ may be obtained from a potentiometer or bleeder 
eircuit a.erQl!S ihe 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 
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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.1 is relatively low, that 
is, of the order of a few volts. In such cases either grid-No.2 or grid~No.1 voltage 
(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. 

AB an audio-frequency amplifier in resistance-coupled circuits, the 6SJ7 or 
6SJ7-GT may be operated under conditions shown in Chart 19, RESISTANCE
COUPLED AMPLIFIER SECTION. 

AVERAGE .. PLATE'. CHARACTl:RISTICS 

TYPE: 6SJ7 
Ef = 6.3 VOLTS 

tl ~:::~!:~~~::igo 
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6SK7 
6SK7-GT 

REMOTE-CUTOFF PENTODE G3~G, K G2· 

-Metal type 6SK7 and glass-octal ~ 
6 

type 6SK7-GT are used as rf or if am- 1 

plifiers in radio receivers. They feature H H 

single-ended construction and inter- s.6sK1 
8 

P 
lead ·shields. Because of remote-cutoff sc:BsK7-c, 

characteristic, these types are able to handle large signal voltages without cross
modulation or modulatio·n-distortion and are often used in receivers with ave. Type 
6SK7-GT is used principaily for renewal purposes. 

HEATER VOLTAGE (AC/DC)................................................ 6.S vofta 
HEATER CURRENT....................................................... o.s ampere 

DIRECT lNTERELECTRODE CAPACITANCES: 6SK7* 6SK7-GT ... 
Grid No.l to Plate ........................... · .... · ....... 0.003 ma:r:· 0.005 ma:,; ,.,.t 
GridNo.ltoCathode,Heater,GridNo.2,andGridNo.3 ..... 6.0 6.5 ,.,.f 
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 7.0 7.5 ,.,.f 

* With shell connected to· cathode. ** With external shield connected to cathode. 

Maximum Ratings: CLASS A, AMPLIFIER 
PLATE VOLTAGE ........................................................ . 
GRID-No.2 (SCREEN-GRID) VOLTAGE ................................•..•.. 
GRID-N0.2 SUPPLY VOLTAGE ........................................ , ••••.•• 
GRID-No.l /CONTROL-GRID) VOL'J:A.GB, Positive Bias Value ...........•••••.••. 
PLATE DISSIPATION ..••......................•............•..•..•.•...•• 
GR10-No.2 INPUT: 

For grid-N o.2 voltages. uif to 150: votts .................................. . 
For grid-No-.2 voltage between 150 and 300 volts •..•..•................. 

uz 

SOO ma:r: volts 
See curv<J page· 67 
300 maX' volts 

0 ma:,; volts 
4.0 ma:r: watts 

0.4 pia:r: watt 
see cur.ve page 67 
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PE.<\K HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.. . . . . . . . . . . . . . . . . . . • . . . . . • • . • . . . 90 max volta 
Heater positi1re with respect to cathode. . . . . . . . . . • . . . . . . . . . • . . . • • • • • • • . . 90 max volta 

Characteristics: 
Plate Voltage... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 250 
Grld-No.2 Voltage.................................. . . . . . . 100 100 
Grid-No.1 Voltage.... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . -1 -3 
Grid No.3 (Suppressor Grid) .............................. Connected to cathode at socket 

volta 
volts 
volts 

Plate Resistance (Approx.). . .. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 0. 12 0. 8 megohm 
Transconductance ........................................ 2350 2000 µmhos 
Grid-No.1 Voltage for transconductance of 10 µmhos......... -36 -36 volta 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 , 9. 2 ma 
Grid-No.2 Current....................................... 4. 0 2.6 ma 

INSTALLATION AND APPLICATION 
Types 6SK7 and 6SK7-GT require octal socket and may be mounted in any 

position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and 
cathode considerations, refer to type 6A V6. 

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, 
<iepending 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-N o.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 
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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.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. 

HlGH-MU TWIN TRIODE 

Glass octal type used as phase in-6SL7 -GT verter or resistance-coupled amplifier 
in radio equipment. Outline 23, OUT
LINES SECTION. Tube requires 
octal socket and may be mounted in 

any position. Except for tbe common heater, each triode unit is independent of the 
other. Foi typical operation as phase inverter or resistance-coupled amplifier, refer 
to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and 
cathode considerations, refer to type 6A V6. 

Hli:ll"na 'VOLTAGE (AC/DC). • • • • . • • . . • • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ti. I 
Hn._ CUIIIIKMT.. ••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 0.3 

Oml!lCT INTIIIRELECTIIODIII CAPACITANCIII (Approx.}:" Unit No.1 Unit No.! 
Grid to Plate......................................... 2.11 
Grid to Cathode and H....ter. . . . . . . • . . . . . . . . . . . . . . . . . . . 3. 0 
Plate- to Cathode and Beata. . . . . . . . . . . . . . . . . . . . . . . . • . 3 .8 

0 Wi:ta ei-6ttinir Mield conneeted to eatloode. 

Cl.ASS "· AMPLIFIER ~Each u .. u) 

PI.ATKVOLTAGE .•................•.•..••••••••••••••.•.••••••••••••••••• 
GalD VOU'AGlil, Pollitive Biu Value •••••••••••••••••••••••••••••••••••••• 
Pl.a.Tit DnlmPATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PEAX HliATBII-CATBODIII VoL-.AGIIIC 

Heat.er negative with respect to cathode .•.........•..•...••..•.•.••...•• 
Heater pc,ait:iTe with reepece to eatlrode ...•..•••••••••••.•.•.•••••...••. 
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Characteristics: 
Plate Voltage........................................................... 260 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. .. . .. • • • .. • . -2 
Amplification Factor. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . 70 
Plaa! Resistance .................................................... , ... 44000 
Traneeonductance ....................................................... 1600 
Plate Current ....................... , .•........................... , ... , . 2. 3 

MEDIUM-MU TWIN TRIODE 

volta 
volta 

Glass octal types used as combined 
vertical oscillators and vertical deflec
tion amplifiers, and as horizontal de
flection oscillatora, in television re
ceivers. Also used as phase inverters, 

6SN7-GT 
6SN7-GTA 

6SN7-GTB 
multivibrators, or resistance-coupled amplifiers 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 13, RESISTANCE-COUPLED AMPLIFIER 
SECTION. For heater and cathode considerations, refer to type 6AQ5. Types 
6SN7-GT and 6SN7-GTA are DISCONTINUED types listed for reference only. 

H:U.TER VOLTAGE (AC/DC) .... , ................... , .................... . 
HEATER CURRENT ...................................... , ...........•... 
HMTER-WARM-UP TIME (Average)* for 6SN7-GTB ....................... . 
Dutloc:T INTERELECTRODE CAPACITANCES (Approx.) for 6SN7-GTB: 

Grid to Plate ......................................... . 
Grid to Cathode and Heater ............................. . 
Plate to Cathode and Heater ............................ . 

Unit No.1 
4.0 
2.2 
0. 7 

6.8 
0.6 

11 

UnitNo.2 
3.8 
2.6 
0.7 

* For definition of heater warm-up time and method for dete~mining it, see type 6CG7. 

CLASS A1 AMPLIFIER (Each Unit) 
Moximum Ratings: 6SN7-GTB 

volts 
ampere 
seconda 

p.µf 

""1 
µµf 

PLATE VOLTAGE........................................................ 450 max volts 
CATHODE CURRENT. . . . . . . . . .................... ·-. . . . . . . . . . . . . . . . . . . . . 20 mar ma 
PLATE DISSIPATION: 

For either plate .....•...................................... , , . , . • . . . 5 mar watts 
For both plates with both units operating .......... , . , ...•. , . . . . . . . • . . 7. 5 mar watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .•. , ........... , .•.....•. ,.,... 200 mar volts 
Heater positive with respect to cathode.,,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200°mar volts 

., ... 
:!i .. 
::, 

TYPE 6SN7-GTB 
[f':6.3 VOLTS 

,o,1---1---1---4--

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

.. 
j20,l---l---l---~l-~'--l-l-+a+-+-1~l----+--,f--l--+--+---+----i 

:i ... 
~ 
i 

0 300 400 
PLATE VOLTS 
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Charaderistics: 
Plate Voltage ................•.......................•.. 
Grid Voltage ..........................................•. 
Amplification Factor .................................... . 
Plate Resistance ........................................ . 
Transconductance ..................................... .. 
Plate Current ....................................... , .•. 
Plate Current for grid voltage of -12.6 volts .........•.•.•.. 
Grid Voltage (Approx.) fw, plate current of 10 ,..a. 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

90 
0 

20 
6700 
8000 

10 

-7 

260 
-8 
20 

7700 
2600 

9 
1.3 
-18 

volts 
volts 

ohms 
,.mhos 

ma 
ma 

volts 

For lixed-bias operation .................................... , ....... , . . 1. 0 max megohm 
0 The de component must not exceed 100 volts. 

OSCILLATOR 
For operation in a 525-line, /J0-fram<J •11Bkm 

6SN7-GTB 

Maximum Ratings (Each Unit): 
DC PLATE VOLTAGE, •.••••••.•...•••.•.•••••••••••.•.• 
PEAK NEGATIVE-l'uLBE GRID VOLTAGE .•.•••.•• , ••••••••• 
CATHODE CURRENT: 

Peak ............................................. . 
Average,' ................................ ,.,., .... . 

PLATE DISSIPATION: 
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: 

Vertical Horizontal 
Deflection Deflection 
Oscillator Oscillator 
460 max 450 max 

-400 max -£00 max 

70 max 300 max 
20 max 20 max 

5 max 5max 
7.6 max 7.6max 

200 max 200 max. 
200°max 200°max 

volts 
volts 

ma 
ma 

watts 
watts 

volts 
volts 

Grid-Circuit Resistance. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . .. 2. 2 max 2. 2 max megohms 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings (If)ack Unu): 
DC PLATE VOLTAGE ..........................•.•...................•... 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum) .............. . 
PEAK NEGATIVE-PULSE GRID VOLTAGE. . . . . . . . . . . . . . . . . . . . . . ........ . 
CATHODE CURRENT: 

Peak ............................................. . 
Average ........................................................... . 

PLATE DISSIPATION: 
For either plate ................................................... .. 
For both plat"8 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 Resistance: 

6SN7-GTB 
450 max 

1soo•max 
-250 max 

70 max 
20 max 

5 max 
7.5 max 

200 max 
200°max 

volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
volb! 

For cathode-bias operation ................. : . . .. . . . . . . . . . . . . . . . . . .. . 2. 2 max megohms 
# The duration of the voltage puls,e 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 2.6 milliseconds. 
• Under no circumstances should this absolute value be exceeded. 

0 The de component must not exceed 100 volts. 

6SQ7 
6SQ7~GT 

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. These types are similar elec
trically to type 6Q7 in many respects, 
but they have a higher-mu triode. Type 
6SQ7-GT is used principally for re
newal purposes. 
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BEATER VOLTAGE (AC/DC).,,.,,,,,,, ... , .. ,,,,,,,,,.,,,, ... ,, •.. ,,,,,,,,, 
BEATER CURRENT ..................................................... .. 

DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 
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. 

6SQ7" 

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 ......................•.••.••.........•.• 
Grid Voltage, ..................•..•.•..•....•........ 
Amplification Factor .................................. . 
Plate Resistance ..................................... . 
Transconductance .. .................................. . 
Plate Current ................ · ....................... . 

Maximum Rating: DIODE UNITS 

100 
-1 

100 
110000 

926 
0,6 

6,3 volts 
0.3 ampere 

6SQ7-GT 

1.8 ,..,..f 
4.2 µµf 
3.4 ,..,..f 
1.8 µµf 
O,lm,u: µµ( 

300maz volts 
Omu volts 

0.6maz watt 

90maz volts 
90,,.ao; volts 

260 volts 
-2 volts 

100 
86000 ohms 

1176 µmhos 
1.1 ma 

PLATE CURRENT (Each Unit) . . . .. .. . . .. . . .. . . . .. . .. .. .. . .. . . . .. . . .. .. . . .. 1.0 ma.; ma 
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. 

INSTALLATION AND APPLICATION 
. · Types 6SQ7 and 6SQ7-GT require octal socket and may be mounted in any 
position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and 
cathode considerationi:;, refer to type 6A V6. 

· The triode unit of the 6SQ7 and" 6SQ7-GT is recommended for me only in re
sistance-coupled circuits; refer to Chart 4, RESISTANCE-COUPLED AMPLI
FIER 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. 

, .. AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 
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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, 
OU'ILINES SECTION. Tube requires octal 
socket and may be mounted in any position. For 
typical operation as a resistance-coupled ampli
fier, refer to Chart 9,RESIST AN CE-COUPLED 
AMPLIFIER SECTION. Heater volts (ac/dc), 
6.3; amperes, 0.3. Maximum ratings and typical 

operation of triode unit as class A, amplifier: plate volts, 250 max; grid volts, -9; amplification factor, 16; 
plate resistance, 8500 ohms; transconductance, 1900 µmhos; plate ma., 9.5; plate dissipation, 2.5 max 
watts; load resistance, 10000 ohms; power output, 300 milliwatts; peak heater-cathode volts, 90 max. 
For diode-operation curves, refer to type 6A V6. For heater and cathode considerations, refer to type 
6A V6. Type 6SR7 is used principally for renewal purposes. 

65S7 

REMOTE-CUTOFF PENTODE 
Metal type used in rf or if stages of radio 

receivers particularly those employing ave. Out
line 3, OUTLINES SECTION. Tube requires 
octal socket and may be mounted in any posi
tion. For heater and cathode considerations, 
refer to type 6AV6. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Typical operation and ma1dmum 
ratings as class A, amplifier: plate volts, 250 
(300 max), grid-N o.2 supply volts, 300 max; 

grid-No.2 volts, 100; grid-No.I volts, -3; grid No.3 connected to cathode at socket; plate resistance 
(approx.), 1 megohm; transconductance, 1850 µmhos; plate ma., 9; grid-No.2 ma., 2; plate dissipation, 
2.2i maa: watts; grid-No.2 input, 0.35 max watts. Type 6SS7 is used principally for renewal purposes. 

6S17 

TWIN DIODE-MEDIUM-MU TRIODE 
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 
heater current. Outline 3, OUTLINES SEC
TION. Tube requires octal socket and may be 
mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.15. Maximum ratings of triode 

PD2 PD1 

K PT 
6 

GT H 

8 
S H 

unit as class A, amplifier: plate volts, 250 max; plate dissipation, 2.5 max watts. For diode operation 
curves, refer to type 6A V6. Type 6ST7 is a DISCONTINUED type listed for reference only. 

6SZ7 

TWIN DIODE-HIGH-MU TRIODE 
Metal type used as combined detector, am-

plifier, and ave tube in radio receivers. Except 
for heater-current rating and interelectrode ca
pacitances, this type is essentially the same elec
trically as type 6AT6. Outline 3, OUTLINES 
SECTION. Tube requires octal socket and may 
be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.15. Direct interelectrode capaci
tances of triode unit (shell connected to cathode) : 

Pe>z P01 

K PT 
6 

GT H 

8 
S H 

grid to plate, l.lµµf; input, 2.4µµf; output, 2.8µµf. For diode operation curves, refer to type 6AV6. Type 
6SZ7 is used principally for renewal purposes. 

6T4 

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. · 
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HEATER VOLTAGE (AC/DC) .............................................. . 
HEATER CURRENT ..................... . 
DlluilcT INTJi1aEl.BCTRODE CAPACITANCES (Approx.) 

Without 
External 
Shield 

Grid to plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1. 7 
Grid to cathode and heater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 6 
Plate to eathode and heater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .4 
Heater to eathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 0 
Grid to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 4 
Plate to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 24 

..&Mft.IFICATION FACTOR* ......................•.......................... 
'nMNscoNDUCTANCE* ................................................... . 
* For plate-'eupply volts, 80; cathode-bias re8istor, 150 ohms; plate ma., 18. 
"External shield connected to cathode, except as noted. 
• External shield connected to ground. 

OSCILLATOR IN Utlf TELEVISION RECEIVERS 
Maximum Ratings: 
Pr.ATE VOLTAG&; ...................................................... . 
GRID CtiBBENT . ......................................••..•...........• 
CATHODE CURRENT .................................................... . 
Pl.kTE DISSIPATION ..................•.................................. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with re,pect to cathode ............................•..• 
Heater ))08itive with respect to cathode ............................••.• 

• The de component must not· exc;,.,.i 25 volts. 

TWIN DlODE-HIGK-MU TRI.ODE 
Gl1188 octal type used as combined detector. 

amplifier~and,avc tube in radio receiversc Out
line 38, OUTLINES SECTION; For heater 
and cathode' considerationSJl!fe~ to type 6A V6. 
Heater volfs' (ae/de), 6.3; ampeffil;, Oi15. Typi
cal operation as elasa A, amplifier: plate volfi!, 
260 max; grid- volt&, -3; plate ma., 1.2; plate 
resistance, 62000 ohma; amplification factor, 

6.3 volts 
0.225 ampere 

With 
External 
Shiekf' 

1.7 µµI 

3.2 µµI 

2.0 µµ! 
3.0° µµI 
2.4• µµ! 

0.22 µµ! 
13 

7000 ,u.mhos 

200 max volts 
8"""" ma 

30 max ma 
3.5 max watts 

50max volts 
5o•max volts 

6T7-G 

&II; transconductance, 1050 µmhos.. For diode operation eurYes, refer to type 6A.V6. Type 6T7-G ill a 
DISCONTINtJEOtype lieted for reference only. 

TRIPLE D10D~HIGH-MU 
TRIODE 

Miniature type used as combined 6T8 
audio ampli1ier, AM detector• and FM 
detector in AM/ FM radio receiven. 
Diode unit No,1 is used for AM de-
tection,.and diode units N o.2 and No.3 

are used for FM detect;ion. Outline 12, OUTLINES SECTION. Tube requires mini
ature nine-contact socks and may be mounted in ·any position. For typical opera
tion. as a resistan~ed amplifier, refer to Chart 7, RESISTANCE-COUPLED 
AMPLIFIERSECTION.Forbeater and cathode consideratiomi.,rewtotype 6AQ5. 

!fDTER VOLTAGlll (AO/DC} •••••••••••••••.•.••.••.••.•••••••••••••••••••• 
HEATBB CUBRBNT •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DIRECT lNTERELECTRODE CAPACITANCES {Approx.): 

Triode Grid- to Triode Plate ••••......•.••.•.......................... 
Triode Griato Cathode, Heater, and Internal Shield .................... . 
Triode Platlfto Cathode, Heater, aad Internal Shield •••.............••.. 
Diade-No.1 lllat:e to Cathode, Heater, and lil'8rnal-Shield ............... . 
Diode-No;2 Plate to Cathode-, Heat.er, and Internal ShieMI ...........•.... 
Diode-No.3 Plate to Cathode; Keat.er, and Internal Shield ............... . 
Diode-No.2 Catnode and llltll!mat Shield:~ Afr Other Eleetredes ......... . 
Triode Grid ·r., Any Diode Plate •.••.•.•.•...•.•.•..••...•...•.....•••• 
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G.3 
lr.411 

1.8 
1.11 
1.1 
3.8 
4.5 
3.11' 

• •• 
8'. 035- -

volte 
ampere 
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Maximum Ratings, 
TRIODE UNIT AS CLASS A, AMPLIFIER 

PLAT& VOI,TAGB, ...•..... , .• ,,., •. ,,, ... ,,, .. ,,,.,,,., .• ,,,.,.,,.,,, 
GRID VOLTA.GB, Positive Bias Value .•••.•.•................•.•.. , •. ,., 
PLATE DIBSIPATION ............ , . , .. , , . , • , , , , , , , , , , , , . , , , , , , • , , . , , ..• 
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 .•.•.•....•.•..•........•.•..•..•.••......... 
Transconductance .•.••.•.....• , ............................. . 
Plate Current ............................................... . 

DIODE UNITS 
Maximum Rating: 

100 
-1 
70 

64000 
1300 
0,8 

PLAT& CURRENT (Each Unit) .... , .................. , , , , . , • , .. , , ... , .• 

800ma:, volta 
0 ma., volte 
1 ma:, watt 

90 ma:, volte 
90 ma:, volte 

250 volte 
-3 volte 
70 

58000 ohms 
1200 µmhoe 
1,0 ma 

5 ma., ma 
Diode unite No.1 and No.3 have a common cathode. Diode unit No.2 has a eeparate·cathode. 

AVERAGE PL.ATE CHARACTERISTICS 
4,0~-~-~---,--',--"---r---r----,r--'--r--r--r----r--r---r--, 

.. .. 
« 
w ... 
:I 

TYPE 6T8 
E·_;.·=-e.3 VOLTS 

s.01--+--+--+---+--+---+--1---+---t--+---+--1--+--1 

:! 
j2.0l--+-£-+-,,--!F--
i 
w .. • i 

1.<>l--+l-+-+-l---ll-++-l-----#-+-1 

6U5 

soo 

ELECTRON-RAY TUBE 
Glass type ·used to fodicate visually, by 

ineans of a fluorescent' target, the effects of a 
change in a conUolling voltage. It is used as a 
convenient, non.:.niechanical means of indicating 
accurate _radio-receiver tuning. Outline -34, 
OUTLINES SECTION. Tube requires six
contact socket and may be mounted in any 
position. For heater and cathode considerations, 

refer to type 6A V6. Type 6U5 baa a remote plate-current ~toff characteristic. For a discussion of 
electron-ray tube considerations, refer to ELECTRON TUBE APPLICATIONS SECTION. Heater 
volte (ac/dc), 6.3; amperes, 0.3. Maximum ratings for indicator service: plate-supply volte, 285 max; 
target volte, 285 max, 125 min; plate dissipation, 1.0 max watt; peak heater-cathode volte, 90 max. This 
type is w,ed principally for renewal purposes. 

Typical Operation: INDICATOR SERVICE 

Plate- and Target-Supply Voltage ........................ . 
Series Triode-Plate Resistor ............................. . 
Target Current (For zero grid voltage) ................... . 
Triode Plate Curtent (For zero grid voltage) .............. . 
Triode Grid Voltage (Approx. for 00-shadow angle) ......... . 
'l'.riode Grid V<1ltage (Approx. for 90" shadow angleJ ........ . 
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200 
1 

3,0 
0.19 

-18.5 
0 

250 volte 
1 megohm 

4.0 ma 
0.24 ma 
-22 volte 

0 volts 
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REMOTE-CUTOFF PENTODE 
Glass octal type used in rf and if stagea of 

radio receivers employing ave. It is also used as 
a mixer in superheterodyne circuits. Maximum 
over-all length, 4-7 /8 inchea; maximum di- 6U 7-G 
ameter, 1-9/16 inches. Tube requires octal 
socket. Refer to type 6SK7 for general appli-
cation information. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation and maximum 
ratings as class A, amplifier: plate volts, 250 

(300 max); grid-No.2 supply volts, 300 max; grid-No.2 volts, 100; grid No.3 connected to cathode at 
socket; grid-No.1 volts, -3; plate resistance (approx.), 0.8 megohm; transconductance, 1600 µmhos; 
plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input, 0.25 ma:i: watt. 
This is a DISCONTINUED type listed for reference only. 

TRIODE-PENTODE CONVERTER 
1 K~f 

3
P Miniature types used as combined 
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 

6U8 
6U8-A 

give performance comparable to that obtainable with a 6AG5 mixer and an 
oscillator consisting of one unit of a type 6J6. When used jn 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 consideration. Type 6U8-A has a controlled heater wami-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 VOLTAGE ....... , ................•••• , ••...............• 
HEATER CURRENT ..............................•...•......••.... 
HEATER WAR}I-UP TIME (Average)* for 6U8-A .....••.•...•........ 
DmECT lNTERELECTRODE CAPACITANCES: 

Triode Unit: 
Grid to Plate ...•...................................• 
Grid to Cathode and Heater .......................... . 
Plate to Cathode and neater ......................... . 

Pentode Unit: 

Without 
External 

Shield 
1.8 
2.5 
0.4 

Grid No.1 to Plate ................................... O.liffOmax 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Sliield .................................•. 
Plate to Cathode, Heater, Grid N o.2, Grid No.3, and In-

5.0 

6.3 
0.45 

11 

With 
External 
Shield 

1.8 
2.5 
1.0 

C).006m@ 

5.0 

ternal Shield........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 3.5 
Heater to Cathode (Approx., Each Unit) . . . . . . . . . . . . . . . . . . . 3. 0 3. 0 
* For definition of heater warm-up time and method for determining it, see type 6CG7 

Characteristics: Triode Unit Penlode Unit 
Plate Supply Voltage.................................... 150 250 
Grid-No.2 Supply Voltage................................ 110 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 68 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 40 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5000 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8500 
Grid-No.1 Voltage for plate current of 10 µa................. -12 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Grid-No.2 Current ..................................... , 

CONVERTER SERVICE 
Maximum Ratings: Triode Unll 

400000 
5200 
-10 

10 
3.6 

Pentode Unit 

volts 
ampere 
seconds 

µµf 
µµf 
µµf 

µµf 

volts 
volts 
ohms 

ohms 
µmhos 

volts 
ma 
ma 

PLATE VOLTAGE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 max 300 max volta 
GRtD-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE ...............• 
GRID-No.2 VOLTAGE .................................... . 
GRID-N0.1 (CONTROL-GRID) VoL'rAGE: 

Positive bias value................................... 0 max 
PLATE DISSIPATION. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . 2. 7 ma:,, 
GIUD-N0.2 INPUT: 

For- grid-N o.2 voltages up to 150 volts ..............•..• 
For grid-No.2 -voltages between 150 and 300 volts .......• 
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300 max volts 
See curve page 67 

O max 
2.8 max 

volts 
watts 

0.5 ma.- watt 
See eurve page 67 



RCA Receiving Tube Manual 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . • . . . . . . . . 200t m= 
Heater positive with respect to cathode. • . • . • . . . . . . . . 200'"t """" 

• The de component must not exceed 100 volts. 
t For type 6U8-A. Peak heater-cathode volts for type 6U8, 90 mao,. 

.. ., 
" .. 

TYPE 6U8 
[f'=8.3 VOL•S 
GAID-NA2 VOLTS=UO 

AVERAGE PLATE CHARACTERISTICS 
PENTOOE UNIT 

200t max 
2oo•t max 

~ao,1--1--+-+--+--l--+-+--1---+--+---+---,r--+---+---+--1--1 .. 
::; ., 
i GIUO-H•I VOLT., Ecr•o 

1,sl--l--~l~/-f~--b=-.l-4~1b!:c::::l:::~===f:':::::+:::::::'.J:::::(_:_+-4-~~-\--1 
~. 11\.~ /;;r-1r:::::t:=:J::=:J==j=:=r=i'==r=r==t-u 
0 VJ.----!'0'11Jr_~~~tj=:t=t=l===t==t==t==1~=t==t=-~•-~0t,-1-t1 
0 r-1"'7 __ ...... E_::::~~F-:::i=~='f'=!:'i;~~=r=rE~c~•'=-1.51---1-4--4----l l ·..,,,,,,,,,- --... '--- -- _!g,•o __ 
~ sl--fl,i;~~-+--l-=t==te=t,,,==F=t";;""'F=t=-f.-2.01--1--+---+---l 
~ 1 ~.. lb -t -2.5 

.. YJc.2- ---~-------- -- -- -- :;-1.--- -J.01---1--+---+---l 
,,£-....:-+----il--t-+-+--1----t----+----t------+-l -•.o 

0 50 100 ISO .. • ~ 1ft;X.T.S~SO 300 

AVERAGE PLATE CHARACTERISTICS 
TlltODI: UNIT G,-. PENTODE UNIT COHN£CT£0 AS T-AIOOf: 

T¥n6U8 
E.t'•a.3 YOio.TS 

' PEN'TOOE UNI-, AS' Tltf00£: 
CRID Na2 rCT£0 TO "-ATE 

/ I. 
'/ 

I/ •"'/ 
40 / ""/ / ,,~ 

¼ 
., 

L~~M I)' - ~ ,) (j_ -;t'✓ £ec • ,4 ~· / % 
I -ty ~-:Y~ / ~ _,., 
0 000 200 300 400 

PI.A1'£ VOLTS 

HALF-WA VE VACUUM RECTIFIER 

6V3-A Miniature type used as a damper 
tube in horizontal deflection circuits 
of television receivers. OutHne 19, 

---

t2c.w-1e1,r 

volts 
volts 

OUTLINESSECTION.Tuberequires P 

miniature nine-contact socket and may be mounted in any position. It is especially 
impartant that this tube, like other power-handling tubes, be adequately ventilated. 

HEATER VOLTAGa (Ac/De) •.••.•••••.....•..•.•.•...••••...•.•.•.••••• 
HEATER Clnuu:NT ••..........••....................................• 

DAMPER SERVICE 
Maximum Ratingsa For operation in a 5t5-lim, /10-fra= 81/alem 

PEAK INVERIIE Pl.A.TB VOLTAGE# (Absolute Maximum) .. ................ . 
PEAK PLAfll Culul1mff . ............................................. . 
DC Pl.A- CUiuu:NT . ............................•...............•... 
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6.S 
1.76 

6000tma:c 
800"""" 
136 max 

volts 
amperes 

volt.a 
ma 
ma 
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PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode# (Absolute Maximum). . . . . . . • 6750fama2, volbl 
Heater positive with respect to cathode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300° ma.:i, volts 

#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning-cycle. In a 
625-line, 30--frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
t Under no circumstances should this absolute value be exceeded. 
• The de component must not exceed 760 volts. 
0 The de component must not exceed 100 volts. 

BEAM POWER TUBE 
Metal type 6V6 and glass-octal 

type 6V6-GT are used as output am
plifiers in automobile, battery-operated, 
and other receivers in which reduced 
plate-current drain is desirable. Out

6V6 
6V6-GT 

lines 6 and 23, respectively, OUTLINES SECTION. Type 6V6-GT may be sup
plied with pin N o.1 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 heater and cathode considerations, application information, 
and characteristic curves. 

HEATER VOLTAGE (AC/DC) •.......................•.... , ............. , 
HEATER CURRENT .....•.•..................•........................ 
DIRECT INTEBELECTRODPl CAPACITANCES (Approx.): 6V6" 

Grid No.1 to Plate..... . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 0.3 
Grid No.I to Cathode, Heater, Grid No.2, and Grid No.3... 10 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 11 

0 With shell connected to cathode. 

Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER 
PLATE VOLTAGE ........................ , ..... , ... , ........... , , .... , 
GRID--N0.2 (SCREEN-GRID) VOLTAGE ..............•.•••...•...........•. 
PLATE DISSIPATION ........................... , , .... , •... , ....•..... , 
GR10-No.2 INPUT ...........................•.......•.............•. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...••..•••.•..••............. 
Heater positive with respect to cathode .••••.••.•••.••.•............ 

Typical Operation, 
Plate 'Voltage.............. . •.........•••... 
Grid-No.2 Voltage .•..•...............•••..... 
Grld-No.l (Control-Grid) Voltage ........••.... 
Peak AF Grid-No.I Volta11:e ......•............ 
Zero-Signal Plate Current .•..........•....•... 
Maximum-Signal Plate Current ............... . 
Zero-Signal Grid-No.2 Current (Approx.) ....... . 
Maximum-Signal Grid-No.2 Current (Approx.) .. 
Plate Resistance ............................ . 
Transconductance ........................... . 
Load Resistance ............................ . 
Total Harmonic Distortion ................... . 
Maximum-Signal Power Output .............••. 

180 
180 

-8.6 
8.5 
29 
30 

3 
4 

50000 
3700 
5500 

8 
2 

250 
250 

-12.6 
12.5 

46 
47 

4.5 
7 

60000 
4100 
5000 

8 
4.6 

Maximum Ratings, PUSH-PULL CLASS AB, AMPLIFIER 
(Same as for single-tube class A1 amplifier) 
Typical Operation (Values are for two tubes): 
Plate Voltage .••••.•.............. , •.....•.......•••...• 
Grid-No.2 Voltage .•...................................•. 
Grid-No.1 (Control-Grid) 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 (Approx.) .................. . 
Maximum-Signal Grid-N o.2 Current (Approx.) ......••••.•. 
Plate Resistance (Approx.) ..•..........................•. 
'l'l'IUlsconductanoe ...................................... . 
Effective Load Resistance ..•.................•........... 
Total Harmonic Distortion .............................. . 
Maximum-Signal Power Output ...............•........... 
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250 
260 
-15 

30 
70 
79 

5 
-13 

60000 
3760 

10000 
5 

10 

6.3 
0.45 

6V6-GT 
0.7 
9.0 
7.5 

316maz 
285ma:, 

12ma:, 
2maz 

90ma.:i, 
9() moo: 

315 
225 
-13 

18 
34 
85 

2.2 
6 

80000 
3750 
8600 

12 
6.6 

286 
286 
-19 

38 
70 
92 

4 
13.6 

70000 
3600 
8000 
3.5 

14 

volts 
ampere 

,,.,.f 
µpf 
µpf 

volts 
volts 

watts 
watts 

volts 
volts 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
i,mhoa 

oh.ma 
per cent 

watta 

volts 
wo1tB mts 
volts 

ma 
Jna 
ma 
ma 

oh)llll 
i,mhos 

oh111B 
per Cllllt 

watts 
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Maximum Circuit Values, 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .......................................... . 
For cathode-bias operation ....................................... . 

6V7-G 

6W4-GT 

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

amplifier, and ave tube. Outline 38, OUT· 
LINES SECTION. Except for interelectrode 
capacitances, this type is identical electrically 
with type 85. Heater volts (ac/dc), 6.3; am
peres, 0.3. For diode operation curves, refer to 
tyne 6A V6. Type 6V7-G is a DISCONTINUED 
type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER 

Glass octal type used as damper 
diode m magnetic deflection circuit of 
television receiver& an<t as a rectifier in 
conventional power-supply applica
tions. Outline 23, OUTLINES SEC

0. 1 ma:e megohm 
0.5 ma:e megohm 

TION. This type may be supplied with pin No.l 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 64. 

HEATER VOLTAGE (AC).................... . ...................•.... , 
HEATER CURRENT ................................................ . 

DAMPER SERVICE 
Maximum Ratings: For operatwn in a 525-line, 30-Jrame system 
PEAK INVERSE PLATE VOLTAGE* ....................................... . 
PEAK PLATE CURRENT ....•..... , ..... · · · . · ... · · · · ... · ................ . 
De PLATE CURRENT .................................................. . 

6.3 
1.2 

3600 maa; 
600 max 
125 ma.t 

volts 
amperes 

volts 
ma 
ma 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2100 max volts 
Heater positive with respect to cathode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100· ma:e volts 

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
526-Iine, 30-frame system, 16 per cent of one horizontal scanning cycle is 10 microseconds. 

Maximum Ratings: RECTIFIER SERVICE 
PEAK INVERSE PLATE VOLTAGE. . . . . . ................................. . 1260 max volts 
PEAK PLATE CURRENT .....•........... , • .. , .......................... . 600m= ma 
HOT-SWITCHING TRANSIENT PLATE CURRENT (For duration of O. 2 second max) 3.5m= amperes 
De OuTPuT CURRENT ................................................. . 126,na:,; ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . . . . . . . . ................. . 450 ma% volts 
Heater positive with respect to eathode ............. . 100 max Vl)fts 

Half-Wave FuU-Wave 

Typical Operation (Capacitor-Input Filter): 
Rectifier Rectifier 

(One Tube) (Two Tubes) 
AC Plate-to-Plate Supply Voltage (rms) ............... . 700 volts 
AC Plate-Supply Voltage (rms) .......................... . 350 volts 
Filter-Input Capacitor .................................. . 20 20 ,.1 
Minimum Total Effective Plate-Supply Impedance per Plate .. 145 145 ohms 
DC Output Current. . • . . . . . . . . . . . . . . . . . . . . . ........... . 125 260 ma 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of { 62 · 6 ma · · · · · · · · · · · · · · · · · · · · · · 
126 ma ....................... . 

.390 volts 
395 volt. 

At full-load current of { 125 ma · · · · · · · · · · · · · · · · · · · · · · · · 
250 ma •....................... 

336 volts 
360 volts 

Voltage Regulation (Approx.): 
Half0 load to full-load eurr1>Bt .......................... . 65 46 volts 

224 



G2 GI 

p 

7 
H H 

K 

RCA Receiving Tube Manual 

BEAM POWER TUBE 
Glass octal type used in the audio 

output stage of radio and television 
receivers. Triode-connected, it is used 
as a vertical deflection amplifier in tele-

Ne c3 vision receivers. Outline 22 or 23, 

6W6-GT 

OUTLINES SECTION. This type may be supplied with pin No.1 omitted. Tube 
requires octal socket and may be mounted in any position. 

HEATER VOLTAGE (AC/DC). . ...................................... . 
HEATER CURRENT .................................................. . 
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 ................. . 

Maximum Ratings: CLASS A1 AMPLIFIER 
DC PLATE VOLTAGE ..••............................................. 
GRID-N0.2 (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 ...........................•• 

• The de component must not exceed 100 volts. 

Typical Operation: 
Phrte Supply Voltage ................................... . 
Grid-No.2 Supply Voltage ............................... . 
Grid-No.l (Control-Grid) Voltage ........................ . 
Cathode-Bias Resistor .................................. . 
Peak AF 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 ...................... . 
Plate Resistance (Approx.) .............................. . 
Transconductance . ..................................... . 
Plate Load Resistance .................................. . 
Total Harmonic Distortion (Approx.) .....................• 
Maximum-Signal Power Output .......................... . 

Maximum Circuit Values (For maximum rated conditions): 
Grid-N.o.1 Circuit Resistance: 

110 
110 

-7.6 

7.5 
<l9 
60 

4 
10 

13000 
8000 
2000 

10 
2.1 

For fixed-bias operation . ......................................... . 
For cathode-bias operation .......................................• 

2,0 

AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 

6.3 
1.2 

0.5 
16.0 
9.0 

300 max 
150mao: 

10 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 

0.1 max 
0.5 max 

•>Jl TYPE 6W6-GT .. ... 
~ 
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-7.5 

-10.0 
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PLATE VOLTS 92CM-7942T 

225 

volts 
amperes 

,.,.r 
,.,.r 
µµ( 

volts 
volts 

watts 
watts 

volts· 
volta 

volts 
volts 
volts 

ohma 
volts -ftla 

ma 
ma 

ohms 
µmhos 

ohms 
per cent 

watts 

megohm 
megohm 



RCA Receiving Tube Manual 
Characteristics (Triode Connection)*: 
Plate Voltage ...........••.......................................... 
Grid-No.1 Voltage .................................................. . 
Amplification Factor ................................................ , 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... , , 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... , 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
Grid-No.1 Voltage (Approx.) for plate current of 50 µa. 
*Grid-No. 2 connected to plate. 

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 
Far operation in a 525-line, 30-Jrame system 

Maximum Ratings: 
DC PLATE VOLTAGE ................................................ . 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolnte maximi,m) ............ . 
PEAK NEGATIVE-PULSE GIUD-No.1 VOLTAGE ........................... . 
CATHODE CURRENT: 

Peak ....................... ••••••••··••••····•••··············· 
Average ........................................................ . 

PLATE DISSIPATION ................................... , ............. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..........................••. 
Heater positive with respect to cathode ..........................••. 

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

225 
-30 
6.2 

1600 
3800 

22 
-42 

300 max 
12000max 
-25-0 max 

140 max 
40 max 

7.5max 

200 max 
200• ,nax 

volts 
volts 

ohms 
µmhos 

ma 
volts 

'VOits 
volts 
volts 

ma 
ma 

watts 

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-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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AVERAGE PLATE CHARACTERISTICS 
TRIODE CONNECTION 

TYPE 6W6-GT 
E.;=6.3 VOLTS 

'l +.- GRID-Nt2 CONNECTED TO PLATE 
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J ../ 

200 300 400 500 600 
PLATE VOLTS 

SHARP-CUTOFF PENTODE 
Glsss octal type used as biased detector 

or high-gain amplifier in radio receivers. Out
line 38, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; am-
peres, 0.15. Maximum ratings: plate volts, 300 
max; grid-No.2 (screen-grid) volts, l00max; grid
No.2 supply volts, 800 max; grid-No.l (control
grid) volts, 0 min; plate dissipation, 0.5 max 

700 
92CM-794JT 

watt; grid-No.2 input, 0.1 max watt. Within its maxi>zumuatings, this type is identical electrically 
with type 6J7. Type 6W7-G is a DISCONTINUED type listed for reference only. 
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H NC FULI.-WAVE VACUUM RECTIFIER 

H 
01 

' Miniature type UBed in power sup-
ply.ofautomobile and ac-operated radio 

NC 7 receivers. Equivalent in performance 
to larger types 6~ 6X5-GT. Type 

P~2 6X4 requires miniature seven-contact 

6X4 

socket and may be mounted in any posi;µon. Outline 13, OUTLINES SECTION. 
It is especially important that this• like other power-handling tubes, be ade
QUfltely vent,ila~d.,For discussion.of R;d;ing Chart and Operation Characteristies, 
,refer to type 6AXS-GT. . 

HEATER VOLTAGE (AO/DC), ...... , ..... , .•..••••••.•. · ••••• ,., ••••. ,....... 6.3 
HEATER CURRENT....................................................... 0.6 

volts 
ampere 

Maximum Ratings, FUU-WAVE RECTIFIER 
PEAK INVERSE PLATE VOLTAGE .. , , , ... , . , . , .•.•.•...•.......•.•...••••• , • 
PEAK PLATE CURRENT (Per Plate) ..........................•.•.••...•..•.• 
AC:PLA'TEilUPl'LY VOLTAGE (Per Plate. rms) ...•...................•.••.•.• 
DC OUTPllT CURRENT (Per Plate) .... , ......•••••.....•.•...•.••••••••••. , 
HO'NlWITCHING TRAffl!IENT PLATE CuRBENT ..•. , •• J.,. '., .. ' .•. ,.,,,.,.,,.; .• 
PEAK HEATER-CATHODE VOLTAOE: . 

Heat.er negative with reapeet to cathode .••••••• •· •••••••••••••••••••••.• 
Heaterl)OSitiv<>with:fllS)JllCt to cathode .••• •: ••••••••••••••••••••••••••• 

Typical.Operation, 

1250 max volts 
210 max .ma 
See Rating Chart 
See Rating Chart 

# 

450 max vol ts 
4'60 max volts 

Filter Input Capacitor Clwke 
AC Plate-to-Plate Supply Voltage (nDII} •..•• .•. , • • • • • • . • . • • £liO 900 volts 
Filter Input Capacitor ......................••.. ,...... . . • . 10"' ,J 
Effective Plate Sut,ply lmpedaw,e,per Plate................ 1>20 ohms 
Minimum Filter Input Choke. . • . . . . . . . . . . . . . . . . . • . . • . • . • . 10 henries 

DC A~~~i.!~=t
1:fs1J :.~~r. ~~~-~~~~:............ 360 38'5 .volts 

At full-load current of 70 ma. • . . . . . . . . . . • .. .. . .. . . .. . . 300 370 volts 
# If hot-switching is regularly required in operau.m. the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a -1IM! no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maxinma 11""1< current value per plate of 1 ampere during 
the initial cyclea of the hot-switching tranaient ~ not be exceeded. 
* Higher values of capacitance t~,iiu;licated .DIII/Y'DI! ll!led, but the effective plate-supply impedance 
should be increased to .prevent exceeding tile .IIIIQlimam rating for peak plate current. 

... 
~ 
E. .. ... .. ., .. .. ... .. 

l'tATING ~HART 

TYPE 6X4 E~= 11,3 VOLTS. 

~~:~~~~~~Ro~:~ INPUT -+--+--+---I 

~ 30!-:-c'-c-t~--t~--tc'-c+; 
:; 
..J 

:i 

AC PLATE _SUPPLY VOLTS (RMS) PER PLATE 

92CM-8O2&T 
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OPERATION CHARACTERISTICS . ,. ' 

f'ULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 
OPERATION. CHARACTERISTICS 

FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTCR 

TYPE 6X4 

~1G::-:-'~J~ CAPACITOR;JO/t,f" 
TOTAL EFFECT. PLATE-SUPPLY tMPEDANCE 

{520 OHMS f'OR ·CURVES 1-5 ~ 
PER PLATE 400 OHMS FOR CURVES 6-8 

I I _I I I I 

TYPE 6X4 
E •• 6.3 VOL T.S 
--CHOKES or INF'INITE INDUCTANCE =--=~~R~ L~~~VflR ~~ vA1..ue:·s,-

SHOWN 

-

700 DEA= SEE RA TING CHART ; 700 CBA•SEE RATING CHART -

I 
ii 

"' ... 00~ 

.1->-- ~f"-t-,-,-
O AS_ SHOWN T'Oµ, •. 

!:i 
;;:50 

~ 
1-
:, 

~400 

!i: 

~o ~,...____ ..... ,p o~r- \ ---- ' ,,, r\ 
~S'::'.'--.-... " 6 .. "t:11 ' ., 

!:;300 
r,Jso ......... ,..._____--~f\ 

§! c-;_,. .......... -- --~ ~ 
!;200 
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11,.8. 

...... ~ 
r--.. 

~ --
~-A 

r--- \ - . \ 
-

~ 

I\A 
0 20 40 60 ,· 80 100 

DC LOAD MILLIAMPERES 

6X5 

6XS-GT 

92CM-8031T 

FULL-WAVE VACUUM RECnFIER P ~• •'-'·· PD, , 

Metal type 6X5 and glass-octal 
02 

type 6X5-GT are used in power sup- H H 

ply of automobile and ac-operated re-
ceivers .. Outlines 6 and23,respectively, s. 6x5 

8
" 

OUTLINES SECTION. Type 6XI?,- NC•&x5-cr 

GT may be supplied with pin No.1 omitted. Both types require octal socket. Type 
6X5 should be mounted in vertical position, but horizontal operation is permissible 
if pi.D& 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. 

6X8 
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 performance 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. • 

228 



RCA Receiving Tube Manual 
HEATER VOLTAGE .....••.•...••.•..................•..........• 
HEATER CURRENT .....•...............................•.......• 

DIREXJT lNTERELECTRODE CAPACITANCES (Approx.): 
TRIODE UNIT: 

Grid to Plate ..................................... . 
Grid to Cathode and Heater ........................ . 
Plate to Cathode and Heater ....................... . 

PENTODE UNIT: . 
Grid No.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 No.3 ... . 

Pentode Grid Nosl to Triode Plate ..................... . 
Pentode Plate to Triode Plate ......................... . 

Without 
External 

Shield 
1.4 
2.0 
0.5 

0.09 max· 
4.3 
0. 7 

0.045 max 
0.040 max 

Wilk 
External 
Shield 
1.4 
2.6 
1.0 

0. 06 max 
.4,5 
1. 4 

0.035·max 
0.008maz 

volts 
ampere 

µµf 
µµf 
µµf 

. µµf 
µµ, 
µµI 
µµf 

·•µµf 

Characteristics: Triode Unit Pentode Unit 
Plate Supply Voltage. . ........................... . 100 250 volts 
Grid N o.3 (Suppressor Grid) ........................... . - Conriected to cathode at socket 
Grid-No.2 Supply Voltage ............................. . 
Cathode-Bias Resistor ................................ . 
Amplification Factor ................................. . 
Plate Resistance (Approx.) ...•......................... 
Transconductance . ................................... . 
Grid-No.l Voltage for plate current of 10 µa ............. . 
Plate Current ........................................ . 
Grid-No.2 Current ...........................•........ 

CONVERTER SERVICE 

Maximum Ratings: 
PLATE VOLTAGE ...................................... . 
GRID-N0.2 SUPPLY VOLTAGE .......................•...• 
GRID-N0.2 (SCREEN-GRID) VOLTAGE., ..................••• 
GRID-NO.l (CONTROL-GRID) VOLTAGE: · 

Negative bias value .............................•.• 
Positive bias value ..........................•...... 

PLATE DISSIPATION ................................... . 
GRID-Noi2 INPUT: 

For grid-No.2 voltages up to 125 volts ............... . 
For grid-N o.2 voltages between 125 and 250 volts ...... . 

GRio-No.l lNPuT ....................................• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .............. . 
Heater positive with respect to cathode .............•• 

100 
40 

6900· 
6800 

-10 
8.5 

Triode Unit 
asOsc. 

260 max 

'40 max 
0 max 

1.5 max 

0.5 max 

100 max 
100 max· 

AVERAGE PLATE CHARACTERISTICS 
'TRIODE UNIT 

\ Y, , .. / V TYPE 6X8 

· ·150 volts 
200.- ohms 

750000. 
4600-

-10 
7.7 
1.6 

Pentode Unit 
as Mixer 

ohms 
µmhos 

volts 
ma 
ma 

250 max volts 
250 max volts 

See curve page 67 

40max 
0 max 

2.0 max 

volts 
volts 

watts 

0.4 maa: watt 
See curve page 67 

watt 

100 max volts 
100 max volts 

., ' '/ •~ E+- • 6.3 VOLTS 

.. 
R : ., .. :;----~,~:f_,,..+--+-,i.-,-+--+--+--+--+~__,..-__,..-...,...--+--+--i 

!"°\ i. V )~ 
3 '::,✓- , V .o ;;; 't Ec=+10 ~ ~- .L ~o/ 
"30 :J-V V ~'1/.,,..-+---+---+---+---+---+--+--+--+---< 

.: \ ~o/ Q ~~ ,,-i. ;y'--+--+--+--+--+--+---i 
~ I - .,/... ""''/'"'-+--+---1/V ;.o \, ,, - --·r/ ,; 

I ,...,r /4 /,, / _., 
',~r / /" I/ 3/ 

o.
~ 10 / l""l' - -~v ~v & ., -,..._ V y_ _., _;;:,,,-' _;_./" 

J __,7 ._ -:::;,....--r•!_/ I __...,... -- ~+--+--+---1 

:,,,, --- 1- ---- '---- -- -~ 0 00 100 100 200 ~ 300 300 
PLATE VOLTS 

92CM-7!,31T 
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Typical Operation, 0t;;:tM~~- l'-::t/u:r:11 
Plate Voltage.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 150 volta 
Grid No.8............................................ - Connected to cathode at socket 
Grid.No.2 Voltage..................................... 150 volta 
Mixer Grid-No.1 Supply Voltage........................ -8.5 volts 
Oscillator Voltagliat Mixer Grid No.1................... 2.6 rma volts 
Mbter Grid-No.1-Circuit Resistance..................... 120000 ohms 
Oscillator Grid Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2700 ohms 
Conversion Transconduetance.......................... 2100 ,.mhos 
Plate Clurent......................................... 13 6.2 ma 
Grid-No.2 Current.................................... 1.8 ma 
Grid-No.1 Current.................................... 2.0 ,.a 
Oscillator Power Output (Approx.). . • . . . . . . . . . . . . . . . . . . . 0. 5t watt 

MaJ<lmum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fi:red-bias operation ............................................ . 
For cathode-bias operation •.•....... , .. , •.....................•....• 

*Wjth separate excitation a1MHriode·tmit·grOUllded, 

0.1 m= 
0.5m= 

megohm 
megohm 

tin T-Vor FM receivers, it is generally ·dem:a,lile· to ol)llrate ~ oiieili.wr with leaa power input than 
~ in. the tabulated data in Ol'der to aYOid OYeM!l(citatien and. e:,:eeaaive oseillator radiation. 
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AVERAGE PLATE CHARACTERISTICS 
PCNTOOE UNIT 

•o., TY,.t 6)18 
E,t=LaYGLTS-. .-

1 l I I GRID-NS·2 VOLTS•a&O 

~-t'VOLTS Ectco 
GfUO-,_ .S wet.YS'=' 0 

lb _, .$ 

-,.o 

11, .. -1.$ 

-2.' 

'---

K° '~ --- ·- ·- ·- ·- +O;! --2.5 

5 .. 
$ I,"' --, 

1,.,.... 
0 $0 

6YS 

6Y6-G 

~ -- -- ·- ·- .. -3:0 -E~1co 

·- ... .... -- ·- ·- ·- 1.0 
Ii; -4'.0 

'-• ---·· 
IOO 200 2~0 300 

PLATE VOLTS 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio re

ce!vers.Outline34 or 35, OUTLINES SECTION. 
Heater volts (ac/dc), 6.8; amperes, 0.8. The 
maximum ac plate voltage per plate is 360 
volts (rms), and the de output current is 60 
ma. This is a DISCONTINUED type listed 
for reference only. 

BEAM POWER TUBE 
Glass octal type used as output amplifier 

in radio receivers in which the plate voltage 
available for the output stage is relatively low. 
It is also used in rf-operated, high-voltage power 
supplies in television equipment. Outline 41, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.26. Typical 
operation and maximum ratings as class A1 am-

92CM-7"2T 

plifier: plate volts, 136 (200 max); g,id-No.2 (screen-grid) vol ta, 135 max; plate dissipation, 12.5 max 
watts; grid-N<i.2 input, l.'76 max watts; grid-No.1 (control-grid) volts, -13,6; plate ma., 58; gric!-No.2 
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RCA Recei11ing Tube Manual 
ma., 3.5; plate resistance, 9300 ohms; transconductance, 7000 µmhos; load resistance, 2000 ohms; maxi
mum-<iignal output watts, 3.6. At maximum ratings, the 6Y6-G can deliver 6 watts output with load 
resistance of 2600 ohms. This type is used principally for renewal purposes. 

RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 
Maximum Ratings: 
DC PLATE VOLTAGE .................................................... . 
DC GRio-No.2 VoI,TAGE ................................................ . 
DC GR10-No.l VoI,TAGE ................................................ . 
DC PLATFJ CURRENT ..................... , .............................. . 
DC GRm-No.1 CURRENT ................................................ . 
PLATE INPUT. . . . . . ................................................... . 
GR10-N o.2 INPUT ...................................................... . 
PLATE DISSIPATION ..................................................... . 

Typical Operation: 

350 max 
135 max 
-90 max 
80max 

1. 5 max 
23 max 

0.6max 
8. o ma:i 

volts 
volts 
volts 

ma 
ma 

watts 
watt 

watts 

DC Plate Voltage....................................................... 350 volts 
DC Grid-No.2 Voltage* ........................... ,...................... 115 volts 
DC Grid-No.1 Voltaget.... . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40 volts 
Peak RF Grid-No.1 Voltage.............................................. 48 volts 
DC Plate Current ............. , , . , ...... , ... , . . . . . . . . . . . . . . . . . . . . • . . . . . . 60 ma 
DC Grid-No.2 Current................................................... 5.1 ma 
DC Grid-No.1 Current (Approx.)......................................... 1.4 ma 
Driving Power (Approx.).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 1 watt 
Power Output (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 watts 
* Obtained from a separate source, from a potentiometer. or from plate supply through a series-resistor 
of 45000 ohms. 
t Obtained from fixed supply, by grid-No.1 resistor of 30000 ohms, by cathode resistor of 600 ohms, or 
by a combination of methods. 

HIGH-MU TWIN POWER TRIODE 
Glass octal type used as class B amplifier 

in output stage of radio receivers. Outline 36. 
OUTLINES 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 

receivers. Outline 35, OUTLINES SECTION. 
Heater volts (ac/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 is 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. 
Typical operation and maximum ratings as 
class B power amplifier: plate volts, 180 max; 
grid volts, O; peak plate ma. per plate, 60 maz; 
average plate dissipation, 8 max watts; zero-

6Y7-G 

6ZS 

6Z7-G 

signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4.2 with average 
input of 320 milliwatts applied between grids. This is a DISCONTINUED type listed for referenae only. 

FULL-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

radio equipment where economy of power is 
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: pe" inverse 
plate volts, 1260; peak plate ma. per plate, 
120; de output ma., 40; peak heater-cathode 
volts, 450. This is a DISCONTINUED type 
listed for reference only. 
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MEDIUM-MU TRIODE 
Glass lock-in type used as detector, ampli

fier, or oscillator in radio equipment. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Maximum ratings, typical operating conditions, 
and curves for type 7 A4 are the same as for 
metal type 6J5. Type 7A4 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), 6.3; 
amperes, 0.75. Typical operation and maximum 
ratings as class A, amplifier: plate volts, 110 

NC 

p 

(125 max); grid-N o.2 volts, 110 (125 max); es 
plate dissipation, 5.5 max watts; grid-No.2 input, 1.2 max watts; grid-No.I volts, 7.6; plate ma., 40; 
grid-No.2 ma., 3; plate resistance, 16000 ohms; transconductance, 5800 µmhos; load resistance, 2600 
ohms; maximum-signal output watts, 1.5. Type 7 A5 is used principally for renewal purposes. 

7A6 

7A7 

7A8 

TWIN DIODE 
Glass lock-in type used as detector. low

vqltage rectifier, or ave tube. Outline 15, OUT
LINES SECTION. Tube requires lock-in sock
et. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (rms), 160; de output ma. per plate, 
8; peak ma. per plate, 46; 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. TubP 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 7 A 7 is used principally 
for renewal purposes. 

OCTODE CONVERTER 
Glass lock-in type used as converter in 

superheterodyne circuits. Outline 16, OUT
LINES SECTION. Tube requires lock-in sock
et. Heater volts (ac/dc), 6.3: amperes, 0.16. 
Typical operation and maximum ratings as fre
quency converter: plate volts, 250 (300 max); 
grids-No.3-and-No.6 volts, 100 max; grid-No.2 
supply volts, 260 (300 max) applied through 

es 

BS 

20000-ohm dropping resistor properly bypassed; grid-N o.2 volts, 165 (200 max); plate dissipation, 1 max 
watt; grids-No.3-and-No.6 input, 0.3 max watt; grid-No.2 input, 0.76 max watt; grid-No.4 volts, 
-3 (O min); grid-No.l resistor, 60000 ohms; plate ma., 3; grids-No.3-and-No.6 ma., 8.2; grid-No.2 
ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 550 ,imhos; 
conversion transconductance with grid-No.I bias of -30 volts, 2 µmhos. The application of this type is 
similar to that of metal type 6A8 and glass-octal type 6D8-G. Type 7 AS 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 7AD7 
socket. Heater volts (ac/dc), 6.3; amperes, 0.6. 
Typical operation and ratings as class A1 video 
amplifier: plate volts, 300 max; grid-No.2 volts, 
150 max; plate dissipation, 10 max watts; grid-

BS No.2 input, 1.2 max watts; cathode resistor, 68 
ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance, 300000 ohms; transconductance, 9500 µmhos. 
This type is used principally for renewal purposes. 

GT2 GTJ 

PT2 PTJ 

7 
KT2 KT! 

8 
H H 

BS 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
16, 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 
G

3 ~ ,s Glass lock-in type used as rf amplifier in 
G2 c 1 ac/dc receivers or in mobile equipment where 

low heater-current drain is important. Outline 
15, OUTLINES SECTION. Tube requires 

7 lock-in socket. Heater volts (ac/dc), 6.3; am-
p 1< peres, 0.15. Maximum ratings and character-

8 istics as class A1 amplifier: plate and grid-N o.2 
H H volts, 250 (300 max); plate dissipation, 2 max 

BS watts; grid-No.2 input, 0.75 max watt; grid 

7AF7 

7AG7 

No.3 and internal shield connected to cathode at socket; plate resistance (approx.), 0. 76 megohm, 
transconductance, 4200 µmhos; grid-No.1 voltage for plate current of 10 µa, -10; cathode-bias resistor, 
250 ohms; plate ma., 6; grid-No.2 ma., 2. The application of this type is similar to that of miniature 
type 6BH6. Type 7AG7 is used principally for renewal purposes. 

G3 IS 
5 

G2 G.J 

7 
p K 

8 
H H 

BS 

REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf amplifier in 

high-frequency and wide-band applications. 
Outline 16, OUTLINES SECTION. Tube re
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Maximum ratings and character
istics as class A, amplifier: plate and grid-N o.2 
volts, 250 (300 max); plate dissipation, 2 max 
watts; grid-No.2 input, 0.7 mao: watt; cathode 
resist.or, 260 ohms; grid N o.3 and internal shield 

7AH7 

connected to cathode at socket; plate resistance (approx.), 1 megohm; transconductance, 8300 µmhos; 
grid-No.1 voltage for transconductance of 35 µmhos, -20 volts; plate ma., 6.8; grid-No.2 ma., 1.9. The 
application of this type is similar to that of miniature type 6BJ6. Type 7 AH7 is used principally for 
renewal purposes. 

HTJ 

5 MEDIUM-MU TWIN TRIODE 
Miniature type used as a combined 

vertical deflection amplifier and ver- 7 AU7 
tical deflection oscillator, and as a 

, horizontal deflection oscillator, in tele-
PT2 vision receivers employing series-con-

nected heater strings. Also used as audio mixer, phase inverter, multivibrator, 
sync separator and amplifier, and resistance-coupled amplifier in radio equipment. 
Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of 

2S3 
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the other except for the common heater. For direct interelectrode capacitances and 
class A1 amplifier data, refer to miniature type 12AU7. For typical operation as 
phase inverter or resistance-coupled amplifier, refer to Chart 10, RESISTANCE
COUPLED AMPLIFIER SECTION. 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC) ............................ . 
HEATER CURRENT ................................... . 
HEATER WARM-UP TIME (Average)* ................... . 

Series 
7.0 
0.3 

Parallel 
3.5 
0.6 

11 

volts 
ampere 
seconds 

*For definition of heater wa~m-up time and method for determining it, see type 6CG 7. 

OSCILLATOR 
For operation in a 5.25-line, SO-frame system 

Vertical 
Deflection 

Maximum Ratings (Each Unit): Osri!lator 

DC PLATE VOLTAGE ................................ . 
PEAK NEGATIVE-PULSE GRID VOLTAGE ................. . 
CATHODE CURBENT: 

Peak ............................................ . 
Average ......................................... . 

PLATE DISSIPATION .................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............. . 
Heater positive with respect to cathode ....... . 

Maximum Circuit Value: 
Grid-Circuit Resistance ......................... . 

300 max 
-400 max 

60max 
20 max 

2. 75 max 

200 max 
200•max 

2. 2 max 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 5[;!5-line, SO-frame system 

Maximum Ratings (Each Unit): 

DC PLATE VOLTAGE ...................................... . 
PEAK POSITIVE-PULSE PLATE VOLTAGE #(Absolute Maximum) .. . 
PEAK NEGATIVE-PULSE GRID VOLTAGE ................. . 
CATHODE CURRENT: 

Peak............. . ................................. . 
Average ................. , ...................................... . 

PLATE DISSIPATION ............................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater posith·e with respect to cathode ....•.......•................ 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

Horizontal 
Deflection 
Oscillator 
300 max 

--600 max 

300 max 
20 max 

2. 75 max 

200 max 
200•max 

2.2 max 

300 max 
1200fmax 
-250 max 

60 max 
20 max 

2. 75 max 

200 max 
200• max 

volts 
volts 

ma 
ma 

watts 

volts 
volts 

megohms 

volts 
volts 
volts 

ma 
ma 

watts 

'fflitll 
Volta 

For cathode-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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-f~ 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. 

784 

785 

HIGH-MU TRIODE 
Glass lock-in type used in resistance

coupled amplifier circuits. Outline 15, OUT
LINES SECTION. Tube requires lock-in sock
et. Heater Tolts (ac/dc), 6.3;. amperes, 0.3. 
Except for interelectrode capacitances, this 
type has the aame maximum ratings and char
acteristics as metal types 6F5 and 6SF6. Type 
7B4 is used principally for 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 
Tolts (ac/dc), 6.S; amperes, 0.4. Except for 
intereleetrode capacitances, this type is the 
11&me electrically as glass-octal type 6K6-GT. 

:· . Type 7B5 is used principally for renewal 
,'"'-,,urposes. 
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TWIN DIODE-HIGH-MU TRIODE 
Glass lock-in type used as combined de

tector, amplifier, and ave tube. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
...,eket. Heater volts (ac/d.c), 6.8; amperes. 0.3. 
Except for interelectrode capacitances, this 
type rs the Bame electrica:lly as metat type 
6SQ7. Type 7B6 is used prhrcipa'.lly for'renewal 
pur,poses. 

R:EMOT6-CUTOFFPEN10DE 
GlaBB lock-in type used as rf or it ampliiier 

in radio receivers employing ave. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 
aooket. Heater volts (.ac/dc), G.3; amperes, 0.15... 
Typical ·aperation ae class :At amplifier< ·plate 
volts, .250 (300 maz); gridsNo.2 volts, 100; 

··grid-No.1 volts, -3; grid No.3 connected to 
cathode at socket; plate ma., ·s.5; grid-No.2 

7B6 

787 

ma., 1. 7; plate resistance, 0. ?5 1negphm.; transconductanc,:, 17-50 µmhos; transconductance at grid-N o.l 
voltage of-40 volts, 10 µmhos. The appfication·o'f this type is simila'rto tlrat-0f metal.typee.6SK7 and 
6;887· Type 7B7 is used principally for renewal purposes. 

NC t,IC 

Gz c;, 
6 

p ~3 

8 

H BS H 

G3 IS 
5 

G2 n1 

-
7 

,p I\ 

. 
H BS H 

PENTAGRIO CONVERlER 
-Glau Aock-in type used as fn,quency•cen

v-ert<lr<in 11qperheterodyne cirariits. 011tlille lli, 
-OlJ'tt.DlElil SECTION. Tub9~.....,_ 
11C1Cket. Heater volts (ae/dc}, 6.8; .._ 0.3. 
Except for intereleetrode eapacitaneea. thi&type 
is the same electrically as metal cype 6AlL Type 
7B8 is used principally for ,..,..,_l pwrpo,,es. 

BEAM POWER TUBE 
Qillaa,ilook-in typeouseih1u,utput-a~ 

ill .-adk> ~em. &tline 20, OUTU:"'11:S 
SEC'l'l@N. 'llube,n,quae111locksinf80l>ket •. Heat
er volts {ac/ik,4., 6.11; lUnpens, OM;. lWJ;,r-. 
metal type 6V6 for maximum .r-atings-and !tf!l>i
eal operation as single-tube class A1 amplifier 
and as push-pull amplifier, and for curves, to 
miniature type 6A.Q6. Type 7C5 is Ull8d princi
pally for ~wal -purposes. 

TWINDIODE
HJ6H-MU 'JIIUODE 

Glaaa lock-in type used as combined ·de
tell!tor, amplifiei:, and ave tube. Outline 15, 
OUTLINES SECTION. Tube 'Nlquires lock-'in 
socket. Heater volta\(ae/dc)., 6,3.;·am,perea.6.1-5. 
'l'ypical eperation of triode unit as class ~ 
amplifier: plate vekis,-260 (800-.,)-;,·gnd volt.a, 
-1; plate ma., 1.3; plate resistance, 0.1 megohm; 
transconductance, 1000 µmhos. For diode oper• 
ation eurvea and triode application, refer to 
miniature type 6A V6. Type 7C6 is -used princi
pally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glaaa lock-in type used as biailed detector 

or d amplifier. Outline 16, OlJTLINES SEC
TIDN. Tube 1"lqwi,ee lock-ill socket. Heater 
vollill (ao/de), -6;s; amperes, 0.16. Typical op
ention as clasa A1 amplifier. plate volts, 250 
"800 ma:t); z,id-N o.2 V<>lta, ~ llrid-No.1 
vola, -,a ~'llffll); grid No.Band intemal..irieW 
~w<lllthode•taoaket;,plate.-.ia~ 
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(approx.), 2 megohms; plate ina., 2; grid-N o.2 ma., 0.6; transconductance, 1300 ,.mbQI!. The application 
of this type is similar to that of metal type 6SJ7 and glass-octal type 6W7-G. Type 7C7 is used princi
pally for renewal purposes. 

7E6 

7E7 

TWIN DIODE-MEDIUM-MU TRIODE 
Glass 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. 
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 
PENTOOE 

Glass lock-in type used as combined de
tector, amplifier, and a vc tube. Outline 15, 

.OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation and maitimum ratings of 
pentode unit as class A1 amplifier: plate volts, 
250 (300 ma:li); grid-No.2 volts, 100 max; plate 
dissipation, 2 max watts; grid-N o.2 input, 0.3 

max watt; cathode-bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance, 
1300 l'mhos; grid-No.1 voltage for transconductance of 2 ,.mhos, --42.5; plate ma., 7.5; grid-No.2 ma., 
1.6. For diode operation curves, refer to type GA VG. Type 7E7 is used principally for renewal purposes. 

7f7 

7F8 

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 class 
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/de), 6.3; amperes, 0.3. Typical opera-

BS 

tion and maximum ratings as class A, amplifier T 
{per unit): plate volts, 250 (300 max); cathode- BS 1 

bias resistor, 500 ohms; plate ma., 6.0; trans-
conductance, 3300 ,.mhos; amplification factor, 48; grid voltage for plate current of 10 ,.a., -li; grid
circuit resistance, 0.5 max megohm. Type 7F8 is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE ~G3 5 IS 

Glass lock-in type used in video amplifiers G2 ~ 
of television receivers and in other applications 
requiring high trans~onductance. Outline 15, 
OUTLINES SECTION. Tube requires lock-in 7 
socket. Heater volts (ac/dc), 6.3; amperes, p K 
0.45. Typical operation and maximum ratings 8 
as class A1 amplifier: plate volts. 250 (300 max); H H 
grid-No.2 volts, 100; plate dissipation, 1.5 BS 

7G7 

max watts; grid-No.2 input, 0.3 max watt; grid-No.I volts, -2; grid No.3 and internal shield con
nected to cathode at socket; plate resistance (approx.), 0.8 megohm; transconductance, 4500 ,.mbos; 
grid-No.1 voltage for cathode-current cutoff, -7; plate ma., 6; grid-No.2 ma., 2.0. The application of this 
type is similar to that of miniature type 6A U6. Type 7G7 ls used principally for renewal purposes. 
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G3 IS REMOTE-CUTOFF PENTODE 

in radio receivers. Outline 16, OUTLINES 
G2~c1 GlaBS lock-in type used as rf or If amplifier 

SECTION. Tube requires lock-in socket. 7H7 
7 

Heater volts (ac/dc), 6.3; amperes, 0.3. Typical . 
p K operation and maximum ratings as claBS.A1 am-

8 plifier: plate volts, 250 (300 max); grid-N o.2 
H volts, 150; plate dissipation, 2.5 max watts; 

Ii BS grid-No.2 input, 0.5 max watt; grid No.3 and in-
ternal shield connected to cathode at socket; cathode-bias resistor, 180 ohms; plate resistance (approx.), 
0.8 megohm; transconductance, 4000 µmhos; grid-No.1 volts for transconductance of 36 µmhos, -19; 
plate ma., 10; grid-No.2 ma., 3.2 The application of this type is similar to that of miniature type 6BA6. 
Type 7H7 is used principally for renewal purposes. 

98 

TRIODE-HEPTODE CONVERTER 
Glass Jock-in type used as combined oscil

lator and heptode mixer in radio receivers. Out
line 16, OUTLINES SECTION. Tube requires 
Jock-in socket. Heater volts (ac/ de), 6.3; ,am
peres, 0.3. For maximum ratings and typical 
operation, refer to glass-octal type 6J8-G .. Type 
.7 J7 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 
15, 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. 

SHARP-CUTOFF PENTODE 
GlaBS 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 claBS A, amplifier: plate volts, 260 
(300 max); grid-No.2 volts, 100; grid-No.1 
volts, -1.5; grid N o.8 tied to cathode at socket; 
cathode-bias resistor, 250 ohms; plate ma., 4.5; 

7J7 

7K7 

717 

grid-No.2 ma., 1.6; plate resistance (approx.), 1 megohm; transconductance, 3100 µmhos. The appli
cation of this type is similar to that of miniature type 6A U6. Type 7L 7 is used principally for renewal 
purposes. 

BS 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
20, OUTLINES SECTION. Tube requires lock
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.6. For maximum ratings and typical operation 
of each triode unit, refer to metal type 6J6. 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 

snperheterodyne circuits. Outline 15, OUT
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/de), 6.3; amperes, 0.3. For 
maximum ratings, typical operation in conver-
ter service, and curves, refer to metal type GSA 7. 
Type 7Q7 is· used principally for renewal 
purposes. 
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TWJN DIODE
REMOJE-CUTOFf PENfODE 
Glass lock-in type used as combined de

tector, amplifier, and avctube. Outline 15, OUT• 
LINES SECTION. Tribe requires lock-in •ocket. 
Heater volts·(ac/dc}, 6.S~amperes, 0.3 •. Typn,al 
operation and mtings of pentode unit as -elasa 
.A, amplifier: plate volts, 250 max; grld-'No.2 
volts, 100; plate diBSipation, 2 max watts. 
·grid-No.2 input, 0.'25 max watt; grid-No.1 

PD2~PD1(4\ (5G2p Gtp 

' 6 

Pp 2 7 K 

G3p 
J 8 

H BS H 

Y<Jlts,-1~mi,.);.pla'8•1'@Bie'tsnce•(•pprox.), l;0megohm; transconduciance,'8200 itmhos; plate ma., 5.7; 
,gm-NulZ 'lbll,,~Jl, ,gPiffJNo.1 ,v,cllt1d.br transconductam,e·of lO itfflhos, -IJO. Refer to type 6AV6 fOT 
diode operation curves. Type 7R7 is used principally·for·renewal·pUTposes. · · · 

7S7 

TJUODE-HEPTODE CONVERTER 
mas lock•tn type used a9•c<>nibfne&1;riff& 

'61!clllatot'81ld hept-Ode mmr in .,.,ulio l'eCe.iVl!J'II. 
0Utline · 1o, OUTLlNES ·SECTION. ·Tuoe re
·quire& l~k-iM1ocket. Heater-vol'ts (ac/dc), '6:S"; 
-peres, 0.8 .• Typicah1per.tion ofl1eptodeunit:, 
plawvolts, 250 (800 ,im:,;); gri,.;No.2-and.lNo.il 
volts, 100; grid-No.1 volts, -2; plate resistance, H H 

l.2o ~ohms; conversion transconductance. 
88 

525 µmhos; plate ma., 1.8; piilll'-No:2-and-N<,;4 ma.,.3,0. Typical operation of triode unit: plate s;,pply 
volts, 260 (300 max) applied through a 20000-ohm dropping resistor bypassed by a 0.1.,,if capacitor; grid 
resistor, 60000 ohms; plate-., 6.0; total cathode ma. (both·units), 10.2. This is a DISGON,TlNUED 
type listed fur Jeference only. 

7V7 

SHARP-CUJ.OfiF .PENTODE 
Glassfock•in·type used llB rf or if amplifier 

in radio receivers. OUtline 'f5, OUTLINES'SEC
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.45. Typical.oper
ation and maximum ratings as~hlss A1 amplifier: 
plate volts and gr.id-No.Zcsqpply volts, 300 max; 
i(rid-No.2 series resistoi, 40000 ohms; plate 
dissipation, 4 max watts; grid-No.2 input, 

C3 IS 
5 

c2 c, 
6 

7 
p K 

8 

H es H 

0.8 max -; -grid No.3 connected to cathode at BOCket; cathode-bias resistor, 160 min ohms; plate 
resistance, 0.3 megohm; transconductance, 5800 ,.mhos; plate ma., 10; grid-No.2 ma., S.9; grid-No.1 
volts for plate current of 10 ,.a., -16. The application.of this type is similar to that of miniature type 
6AU6. 'l'ype 7V7 is used principally Jor r.enewal purposes. 

7W7 

7X7 

SHARP-CUTO"FF PENTODE 
Glass lock-in .type _used.as rf or if amplifier 

in radio ree<1ivera. Outline 16, OUTLINES SEC
TION. Tube requires lock-in socket. Heater 
volts {ac/dc), 6.3; amperes, 0.45. Thia type is 
the same as type 7V7 -~pt for socket con• 
nections. Type 7W7 is used principally for 
renewal purp~s. 

TWIN DIODE-HIGR~MU TRIODE 
Gl8B8 lock-in type used as combined de

tector, amplifier, and a vc tube in circuits which 
require diod.., with separate cathodes. Outline 
20, OUTLINES SECTION. Tube require,rlock• 
in socket. Heater volts .(ac/dc}, 6.3; amperes, 
0.3. Ratings and characteristics of triode unit as 
claBS A, amplifier: plate volts, 250 (300 maz); 
grid volts, -1; amplification factor, 100; plate 
NSistance, 67000 ohms; transconductance, 1500 
,.mhos; plate ma., 1.9. Type 7.X:7 is used princi• 
pally for renewal purposes. 
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FiUer Input 
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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. Heater 
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; 
peak 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 
Glaas lock-in type used in power supply of 

automobile and ac-operated radio receivers. 
Outline 20, OUTLINES SECTION. Tube re
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, 
450. Type 7Z4 is used principally for renewal 
purposes. 

FULL-WA Vt RECTiflER 

AC Plate-to-Plate Supply Voltage (rms) .................. . 
Capacitor 

650 
Filter-Input Capacitor .................................. . 
Min. Total Effective Plate-Supply Impedance per Platet .... . 
Min. Filter-Input Choke ................................ . 

4 
75 

7Y4 

724 

Choke 
900 volts 

µf 
ohms 

henries 
DC Output Current .................................... . ma 
t When a filter capacitor larger than 40 pl ia 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. 

100 
6 

100 

HIGH-MU TRIODE
SHARP-CUTOFF PENTODE 

Miniature type used in a wide va- SAWS A 
riety of applications in television re- -
ceivers employing series-connected 
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. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except for heater rating, type 8AW8-A is identical with miniature 
type 6A W8-A. . 

H 

MEDIUM-MU TWIN TRIODE 

Miniature type used as vertical SCG? 
deflection oscillator and horizontal de-
flection oscillator in television receiv-
ers employing series-connected heater 
strings. Outline 14, OUTLINES SEC-

TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. For definition of heater warm-up time and method for determining it, see 
type 6CG7. Except for heater rating, type 8CG7 is identical with miniature type 
6CG7. 
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MEDIUM-MU DUAL TRIODE 

Miniature type used as vertical 8CM7 deflection oscillator and vertical de
flection amplifier in television receiv
ers employing series-connected heater 
strings. Outline 14, OUTLINES SEC- PTz KTz 

TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 sec
onds. For definition of heater warm-up time and method for determining it, see type 
6CG7. Except for heater rating, type 8CM7 is identical with miniature type 6CM7. 

10 

POWER TRIODE 
Glass type used as an audio-frequency am

plifier. Outline 52, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be operated in vertical position with base down. 
Filament volts (ac/dc), 7.5; amperes, 1.26. 
Typical operation as class A1 af power amplifier: 
plate volts, 425 ma:e; grid volts, -40; peak af 
grid volts, 35; plate ma., 18; plate resistance, 

p~;Jt 
~ F F 

6000 ohms;· transeonductance, 1600 i,mhos; load resistance, 10200 ohms; undistorted output watts, 1.6. 
This is a DISCONTINUED type listed for reference only. 

11 

12 

12A5 

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 amplifier: plate volts, 135 ma:e; 
grid volts, -10.5; plate resistance, 16600 ohlllll; 
transconductance, 440 µmhos; plate ma., 8. 
These are DISCONTINUED types listed for 
reference only. 

POWER PENTODE 
Glass type used as output amplifier in ac/dc 

radio receivers. Outline 84 or 35, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6 in series 
ll<later 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-No.2 volts, 180 ma:e; grid-No.1 volts, 

p~ 

.~ F G 

-25; plate ma., 45; grid-No.2 ma., 8; plate re- H H 
sistance, 35000 ohms; transconductance, 2400 µmhos; load resistance, 3800 ohms; output 
This is a DISCONTINUED type listed for reference only. 

1.2A7 

RECTIFIER-POWER PENTODE 
Glass type used as combined half-wave 

rectifier and power amplifier. Outline 39, OUT
LINES SECTION. Tube requires small seven
contact (0. 75-inch, pin-circle diameter) socket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Typi-
cal operation of pentode unit as class A, ampli
fier: plate volts and grid-N o.2 volts, 136 ma:e; 
grid-No.1 volts, -13.5; load resistance, 13600 

watts, 3.4. 

ohms; plate resistance, 100000 ohms.; transconductance, 975 µmhos; cathode-bias resistor, 1175 ohma; 
plate ma., 9; grid-No.2 ma., 2.5; output watts, 0.55. 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 reference only. Gt 

PENT AGRID CONVERTER 

12A8-GT 
Glass octal type used as converter in ac/dc 

receivers. Outline 24, 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. 
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BEAM POWER TUBE 
Miniature type used in the out-

put stage of automobile radio receivers 12AB5 
operating from a 12-volt storage bat-
tery. Outline 14, OUTLINES SEC-

G2 P TION. Equipment using this type 
should be designed so that 90 per cent of the design-center maximum values of 
plate voltage, grid-No.2 voltage, plate dissipation, and grid-No.2 input is never 
exceeded for a battery potential of 13.2 volts. Tube requires miniature nine-contact 
socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (Ac/oc)• .................................. . 
HEATER CURI\ENT (Approx.) at 12. 6 volts ............................ . 
D11\ECT lNTERELECTI\ODE 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 

0.7max 
8 

8.5 

volts 
ampere 

µµf 
µµf 
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. 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE.. . . ........................... , , , 
Gam-No.2 (SCREEN-Gl\lD) VOLTAGE .................................• 
PLATE DISSIPATION. . . . . . ................................ , , 
Gam-No.2 INPUT... . . . . ........................... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........................... . 
Heater positive with respect to cathode. . . . . . ............... . 

BULB TEMPEI\ATUI\E (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 ...... , ...............• 

250 
200 

270 
10.5 
33.5 

36 
1.6 
3.2 

76QOO 
4000 
6000 

8 
3.3 

AVERAGE CHARACTERISTICS• 
250 

315 max volts 
285 max volts 

12 max watts 
2max watts 

90 max volts 
90 max volts 

260,na,: oc 

250 volts 
250 volts 

-12.5 V(Jlts 
ohms 

. 12.5 volts 
45 ma 
47 ma 

4.5 ma 
7 ma 

50000 ohms 
4100 µmhos 
5000 ohms 

8 per,cent 
4.5 watts 

I TYPE IZA65 .J 
.. ... 
~ 

~ .200 
::, 
< 
:l 
i 
-N 150 

.f 
'i' .. 
j 100 

~ 
0 

;r ... 
~ !O ., ... 

0 

~ 
. I 
.. v 
~Y. 
0 ---

1,;?-L--

-~. 
k:-'.~ 

1.b_ L--

I/ 

:.--

1.b --
'-':::.. --

100 

.. E,r: 12.15 VOLTS - I 
I ~RID-N!2 VOLTS=250-1· 

L--

• 10 30 ~ 
L--

,. 
+S 

20 3 
i - - - +IS 

I 
10 ~ 

T ti -- ____ i!_c.,e~ 
GRID-N2 1 VOLTS Ee =O 0 -

-10 
-s 

I 
I 

-10 

- L----12.5 -IS 

-20 

t::_ __:.::l~C1•jlS I -- -30 

200 300 400 500 
Pl.A.TE VOLTS 12CM-8754T 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ........ , ................................ . 
For cathode-bias operatian ........................ , , , . , . , ..... , , . 

PUSH-PULL CLASS AB 1 AMPLIFIER 
Maximum Ratings: 

(Same as for single-tube class A 1 amplifier) 

Typical Operation with 12.6 Volts on Heater ( 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-Siltnal Grid-No.2 Current (Approx.) ... , ..... , , , . , . , . , , .. , , , , ... , . 
Maximum-Signal Grid-No.2 Current (Approx.)., .. ,,., .. ,,,., .........• 
Effective Load Resistance (Plate to plate) ... , . , ..... , . , . , , , , . , ....... . 
Total Harmonic Distortion. , . . . , . , , ......... , . 
Maximum-Signal Power Output. . , .... , .. , .... , , , .. , , .. , .... . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ......................................... . 
For cathode-bias operation ... ,.,, ......... ,.,.,.,., ....... , ..... . 

PENT AGRID CONVERTER 
Miniature type used as combined 12AD6 oscillator and mixer in automobile 

radio receivers operating from a 12-
volt storage battery. Outline 11, OUT
LINES SECTION. Equipment using 

0 .1 max megohm 
0. 6 max megohm 

250 volts 
250 volts 
-15 volts 

30 volts 
70 ma 
79 ma 

5 ma 
13 ma 

10000 ohms 
5 per cent 

10 watts 

0 . 1 max megohm 
0. 5 max megohm 

this type should be designed so that 90 per cent of the maximum values of plate 
voltage, grid-No.2 voltage, plate dissipation, and grid-No.2 input is never exceeded 
for a battery potential of 13.2 volts. Tube requires miniature seven-contact socket 
and may be mounted in any position. 

HEATER-VOLTAGE RANGE (AC/DC)• ........ . 
HEATER CURRENT (Approx.) at 12.5 volts ... . 

DIRECT lNTERELECTRODE CAPACITANCES! 
Grid N o.3 to All Other Electrodes (RF Input) ....... . 
Plats to All Other Electrodes (Mixer Output) ...... . 
Grid N o.1 to All Other Electrodes (Oscillator Input). 
Cathode and Grid N o.5 to All Other Electrodes except 

Grid No.1 (Oscillator Output) .................. . 
Grid No.3 to Plate ..... , ....................... . 
Grid No.3 to Grid No.1. ....................... .. 
Grid No.1 to Cathode and Grid No.5 ............. . 
Grid No.1 to Plate ............................ .. 

Without 
External 

Shield 
8 

13 
5.5 

20 
0.25 max 
0.15 max 

3 
0.05 max 

10.0 to 15.9 
0.15 

With 
External 

Shield 0 

8 
8 

5.5 

15 
0.3 max 

0.15 max 
3 

0.1 max 

volts 
ampere 

µµf 
µµf 
µµf 

µµf 
µµf 
µµf 
µµf 
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. 
0 External shield connected to cathode. 

CONVERTER SERVICE 
Maximum Ratings: 
PLATE VOLTAGE ................................. , ...............•• 
Garns-No.2-ANo-No.4 SUPPLY VOLTAGE .............................• 
Garns-No.2-AND-N0.4 VOLTAGE ....................................• 
Ga10-No.3 VOLTAGE: 

Negative bias value ........................................... . 
Positive bias value .........................•.................... 

TOTAL CATHODE CURRENT ........... , .............................• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative-with,respeet to cathode .......................... . 
Heater positive with respect to cathode ......................•.•.. 
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30max volts 
30 max volts 
30 max volts 

-30 max volts 
0 max volts 

20max ma 

30 max volts 
30 max volts 
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Typical Operation with 12.6 Volts on Heater (Self-Excitation): 
Plate Voltage ................................................••••• 
Grids-N o.2-and-No.4 Voltage ...............................•.•.••.• 
Grid-No.3 (Control-Grid) Voltage .................................. . 
Grid-No.l (Oscillator-Grid) Voltage (rms) ..................•.....•.•• 
Grid-No.3 Resistor ............................................... . 
Grid-No.l Resistor ............................................... . 
Plate Resistance (Approx.) ...................................••...• 
Conversion Transconductance . .................................... . 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 5 ,.mhos 
Grid-No.3 Voltage {Approx.) for conversion transconductance of 20 ,.mhoe 
Plate Current ................................................. ·- •• 
Grids-No.2-and-No.4 Current ...............•...•...•.•...•...•.••.• 
Grid-Na.I Current ..................•...•.•••••.•••••.•••.•.•.•.•• 
Total Cathode Current ............................................ . 

Maximum Circuit Value, 

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 

Grid-No.3-Circuit Resistance. . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . • 10 max megohms 

NOTE: The transconduct.anre i>etween ·grid·-No.1 and--grids:No.2 and No.4,eonnl!ct,ed,.to plate (not 
"'scillatin,:) is approximasely 3800-")llllhos under the followinz. corulition&: halter at 12..6 volts, grids 
'N<,.2and N-0.4 and plate at 12.6-volts,-grids·N-o.l-and No,3 at O volts. ·Ender the-eame conditions, the 
cathode current is 5 ma and the amplification factor is 9. 
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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. Equip-

ment using this type should be designed so that 90 per cent of the maximum value 
of plate voltage is never exc~ded for a battery potential of 13.2 volts. Tube re
quires miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (AC/DC)• .. , ..........•. , .........•..•.•••. 
BEATER CURRENT (Approx.) at 12.6 volts ...........•..•..•.•••.••••• 
DlllEC'1" INTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate .. , ........ , .................•••••••. 
Triode Grid to Cathode and Heater .....................•.•...•..• 
Triode Plate to Cathode and Heater ...................•.•......•• 
Plate of Diode Unit No.I to Plate of Diode Unit No.2, .... , ..•.... , 

10.0 to 15.9 volts 
0.15 ampere 

2.0 µµl 
1. 8 µµ.l 
1.1 µµ.l 
0.9 ,.,.f 

• This volta,:e range is on an absolute basis. For longest life, it is recommended that the heater be 
operated within the voltage range of 11 te 14 volts. 
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TRIODE UNIT AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE .......... , .......................... , .. , , , , , . , . , .• 
TOTAL CATHODE CURRENT, ..................... , ... ,,, ... ,.,.,,, .. , 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative _with respect to cathode ........................•.. 
Heater posit:ive with respect to cathode ....................•.•.••• 

Characteristics _with 12.6 Volts on Heater: 
Plate Voltage .••.•.•...................................•...•.• , ••• 
Grid Voltage ...................................................... . 
Plate Resistance ............................................•.....• 
Transconductance . ............................................... . 
Amplification Factor .................................•..• , ..•.•••.• 
Plate Current .........................................•.••• ,., •••• 

Maximum Orcuif Value: 

'30 max 
20 max 

30 mar 
30 max 

12.6 
0 

15000 
1000 

15 
0. 75 

volts 
·ma 

voltll 
voltll 

vollB 
volts 
ohms 

µmhos 

-ma 

Grid-Circuit Resistance .•...... , ................................... . lOtna11> m,igo~ 

DIODE UNITS 
Maximum Rating: 
PLATE CURRENT (Each Unit) ...................... , ................. . 

AVERAGE 'CHARACTERISTICS 
s 

TYPE 12AE6 
E..,=12.5 VOLTS ·" '7 ..... 

.,_o" .. ~ ft 0 ,, 
• 

,,,v_ V ,,? 
/ V / 

./ _,, / ., 
/ / / 

V v ./ ,, 
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,,. 
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PLATE VOLTS 

lmax ma 

92CM-9t72T 

H p 

SHARP-CUTOFF PENTODE H*c2 
Miniature type used as if and rf 6 

amplifier in automobile radio receivers 
operating from a 12-volt storage bat- c3 " 

tery. Outline 11, OUTLINES SEC- 15 
, 

TION. Equipment using this type c, 

12AF6 

should be designed so that 90 per cent of the maximum values of plate voltage and 
grid-No.2 voltage is never exceeded for a battery potential of 13.2 volts. Tube re
quires miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (AC/DC)•.................................. 10.0 to 15.9 volts 
HEATER CURRENT (Approx.) at 12.6 volts. . . . . . . . . . . . . • . . . • . . . . . • . . . • 0 .15 amperes 
Dm--cT INTERELECTRODE CAPACITANCES: 

Grid No.l to Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 006 mar µµf 
Grid No.l to Cathode,Heater, Grid No.2, Grid No.3, and Internal Shield 5. 5 ,,.,,.f 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 4.8 ,,.,,.r 

• 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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CLASS A1 AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE ..........•...................................•.••• 
GRII>-N0.2 (SCREEN-GRID) VOLTAGE ...............................•• , 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 

Pos'itive bias value ........... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater nega,tive with respect to cathode .....................••..•• 
Heater poaitive with respect to cathode .................•. , •..•••• 

Typical Operation with 12.6 Volts on Heater: 
Plate Voltage ................................................ , .•.. 
Grid-N o.3 \Suppressor-Grid) Voltage ...............................•. 
Grid-No.2 Voltage ................................................• 
Grid-N o.1 Resistor ...............................................• 
Plate Resistance (Approx.) ........................................ . 
Transconductance . ............................................... . 
Grid-No.1 Voltage (Approx.) for transconductance of 40 µmhoa ........• 
Plate Current .................................................... . 
Grid-N o.2 Current ...............................................• 

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

.. ., 

1.0 

~ 0.8 .. 
" < 
~ 
i o.e 
s 
!:! .. .. 
z 
,!.OA 
iii ., .. 
0 

~ 

!:! 0.2 

§ .. 
0 

AVERAGE CHARACTERISTICS 

~::~2~i~~~TS \ 
-GRID-N23 VOLTS:0 

GRID-N2 2 VOLTS= 12.& I I I I I I I GRIO-Nst I RESISTOR=2.2 MEGOHMS(BYPASSEO) 

1~ 
GRID•H! I SUPPLV VOLTS Ecc,"O 

-0.~ II ~ 

\ /✓ -; -o.e 
-0.8 

-~ ~- I )o 
\~ 

/ lb I ~;;: -1.2 

~ k--
_,__ ..__ - ---- E_££i•~ 

CiT 
/ lb - c---- ..=,O.:!,_ ~it 'x.::r,;; 
<~ -- -- - -- -=.!.:.2. -- -

-I.II 
-1.8 

1---2.4 "72.0 
-2.0 ---~- -2.4 - -2.8 

10 15 20 25 30 
PLATE VOLTS 

MEDIUM-MU TWIN TRIODE 

16·max volts 
16 max volts 

0 max volts 

16 max volts 
16 max volts 

12.6 volts 
0 volts 

12.6 volts 
2.2 megohms 
0.3 megohm 

1250 µmbos 
-2.7 volts 

0.8 ma 
0.3 ma 

2.2 megoh~ 

-. 

92CM-9169T 

Glass octal tube used as audio amplifier in 
radio equipment. Outline 23, OUTLINES SEC
TION, except over-all length is 3-1/16 max 
inches and seated length is 2-1/2 inches. Tube 
requires octal socket. Heater volts (ac/dc), 12.6; 12AH 7 -G J 
amperes, 0.15. Typical operation as class A, am-
plifier: plate volts, 180 max; grid volts, -6.5; 
amplification factor, 16; transconductance,1900 
µmhoe; plate resistance, 8400 ohms; plate ma., 
7.6; grid volts for plate current of 10 µa, -16.This 
type is used principally for renewal purpoaes. 

TWIN DIODE
MEDIUM-MU TRIODE 

Miniature type used as combined 
detector and af voltage amplifier in 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
11, OUTLINES SECTION. Equip-
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ment using this type should be designed so that 90 per cent of the maximum value 
of plate voltage is never exceeded for a battery potential of 13.2 volts. Tube requires 
miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (Ac/nc)•.................................. 10.0 to 15.9 
HEATER GtJBRENT (Approx.) at 12.6 volts............................ 0.16 
DmECT lNTERELECTRODE 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 

,.,.r ,.,.r 
,.,.f ,.,.1 

• This voltage range is on an absolute basis. For longest life, it is recommended that the beater be 
operated within the voltage range of 11 to 14 volts. 

TRIODE UNIT AS CLASS A 1 AMPLIFIER 
Maximu_m Ratings: 
PLATE VOLTAGlil ................... , ..............•.•...... · .. _._._._ .-.· 
:T.m-,u. CtlmmE Gt!RRENT ......................................... . 

. ..PEAie .HEil'Ji:a-OATJIODE v=u.-, 
Heater -negative 11rith TeSpeet to- eathode. . . . . . . . . . . . . . . . . . . . . . . . . . . · 
Heater positive with TeSpeet to cathode .......................... . 

Typical Operatiot> with l2.6 Volk on Heater: 
~altage . • · .....•...... ·.-.· . .- ... ' .....................•......... 
Grid-V~ ••..•.•.•...•................................•.......• 
Plate Reaiatance •. ................................................. 
Tnw ) t e .. ........................... ···-~·-· ........... . 
Ampli$,ation Factor . ............................................. . 
Platec-t. ............................... ········ ............ . 

Moxiaoi- Grarit Value. 
Grid-Ci,,,uit Remata!Mle • • - ••. • . • . • ••.•......... : ...•............... 

DIODE UNffS 
Maximum Rating: 
PLATE CURJlENT (Each Unit) ..••.•...............................•• 

AVERAGE CHARACTERISTICS 
,.e 

TYPE 12AJ6 £.,= '2.0 VOLTS 

I •" 

~ ~\, 

2 
,..,_,o_:,,, 

./ 

/,,. 
.. 0.1. v ... 

',../" 
~ 

!-~ . .L. 

./ 
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__,,/ 
V ~ 

0.4 

vv :.----- 1..---
,,,,.... 

_y - .o.6 ;: V 
i..--- i..-- ~ 

t.--" i---
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1---- -o-• ..... 
i--- i---V V ~ t----1 I--- -I--- ~ ./ ~ L---

0 10 

12AL5 

20 30 40 50 
PLATE VOLTS 

TWIN DIODE 
M"miature, 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. 
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·30 max volt• 
20m= ma 

30ma,: volts 
30 ma,: volts 

12.6 vo~• 
0 volts 

46000 ohms 
1200 µmhos 

65 
0.76 ma 

lOmaa: megohms 

lm= ma 

t2CM-9168T 

H KD2 

H IS 

7 
Po2 P01 

I 

Kor 
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BEAM POWER TUBE 
Miniature type used as output 

amplifier primarily in automobile ra- 12AQ5 
dio receivers operating from a 12-volt 
storage battery. Outline 13, OUT-
LINES SECTION. Heater volts 

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. 

Hr1 

TWIN DIODE
HIGH-MU TRIODE 

Miniature type used as a com
bined 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 the heater rating, this type 
is identical with miniature type 6AT6. 

HIGH-MU TWIN TRIODE 
Miniature type used as cathode

drive amplifier or frequency converter 
in the FM and television broadcast 
bands. Outline 12 OUTLINES SEC-
TION. Tube requires miniature nine-

12AT6 

12AT7 

contact socket and may be mounted in any position. Each triode unit is inde
pendent of the other except for the common heater. 

HEATER ARRANGEMENT Series 
HEATER VOLTAGE (AC/DC) ..•................................ 12.6 
HEATER CURRENT .......................................... 0 .16 
DnrncT lNTERELECTRODE CAPACITANCES: 

Grid to Grid ................................................... . 
Plate to Plate .................................................. . 
Grid to Plate (Each Unit) ....................................... . 
Grid to Cathode and Heater (Each Unit) .•...............•......... 
Plate to Cathode and Heater (Unit N o.l) .......................•.. 
Plate to Cathode and Heater (Unit No.2) ......................... . 
Heater to Cathode (Each Unit) ...................•.....•.•.•.•... 
Plate to Cathode (Each Unit) ...........•......................... 
Cathode to Heater and Grid (Each Unit) .......................... . 
Plate to Heater and Grid (Each Unit) ............................. . 

Ma1<imum Ratings: CLASS A, AMPLIFIER (Each Unit) 

PLATE VOLTAGE •....................................•.............• 
GRID VOLTAGE. Negative Bias Value ......•..............•.•.....•... 
PLATE DISSIPATION ...................................•.........••.. 
.PJIAit HEATER-CATHODE VOLTAGE: 

Heater negative with l'eBpect to cathode ....••.•.....•.•..........• 
Heater pesitive with respect to cathode .••......................... 

Characteristics: 
Plate Supply Voltage ..................................... . 
Cathode-Bias Resistor .................................... . 
Amplification Factor ...................................•..• 
Plate Resistance (Approx.) ...............................•• 
Transconductance ........................................ . 
Grid Voltage (Approx.) for plate current of 10 /£& •••••••••••••• 
Plate Current ............................................ . 
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100 
270 

60 
16000 

4000 
-6 

S.7 

Parallel 
6.3 
0.3 

0.005 max 
0.4 max 
1.5 
2.2 
0.5 
0.4 
2.4 
0.2 
4.6 
1.8 

800 max 
-60 max 
2.6 max 

90 maz 
90 max 

250 
200 

60 
10900 

6600 
-12 

10 

,:olts 
au:were 

µpf 
µµf 

l'l'f 
~ 
l'l'f 
µjd 
,.,.i 
~ 
l'l'f 
µµ, 

volts 
volts 

watts 

volta 
volts 

volts 
ohms 

ohms 
,.mhoa 

volta 
ma 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 

TYPE 12AT7 
E,r = 12.6 VOLTS 

1---J- SERIES HEATER ARRANGEMENT _ _,_ _ _,_ _ _,__.......,__.......,__.......,__.......,_ _ ___, 

3ol----l------l-------l------l----+--+--+--+---+--+--+--+--+--I 

0 100 

12AU6 

200 300 400 500 
PLATE VOLTS 

SHARP-CUTOFF PENTODE 
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. 

MEDIUM-MU TWIN TRIODE 

1 
Miniature type used as phase in-2A U 7 verter or amplifier in ac/dc radio 

equipment and in many diversified 
applications such as multivibrators or 
oscillators in industrial control de

000 

92CM-7056T 

$
Hp 

H Gz 
6 

G3 K 
IS 

I 

G1 

vices. Also used as combined vertical oscillator and vertical deflection amplifier, 
and as horizontal deflection oscillator, in television receivers. Outline 12, OUT
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. Its characteristics are similar to glass-octal type 6SN7-
GT. Each triode unit is independent of the other except forthe common heater. For 
typical operation as a resistance-coupled amplifier, refer to Chart 10, RESISTANCE 
COUPLED AMPLIFIER SECTION. For ratings as vertical oscillator and ver
tical deflection amplifier, and as horizontal deflection oscillator, see type 7AU7. 

HEATER ARRANGEMENT Series 
HEATER VOLTAGE (AC/DC)................................ 12.6 
HEATER CURRENT........................................ 0.15 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid to Plate ....................................... . 
Grid to Cathode and Heater .......................... . 
Plate to Cathode and Heater ......................... . 

Unit No.1 
1. 5 
1.6 
0.4 

Maximum Ratings: CLASS A, AMPLIFIER (Each Unit) 

Parallel 
6.3 
0.3 

Unit No.! 
1.5 
1.6 

0.32 

Tolts 
ampere 

PLATE VOLTAGE......................................................... 300 maz volts 
I't\TE DISSIPATION .......................•...•..•......•••••..•..•...... 2. 75 maz watts 
CATHODE CURRENT...................................................... 20 maz ma 
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GRID VOLTAGE: 

Negative bias value ............... •· ...........•.•...........••..•.•• 
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 I 00 volts. 

Characteristics: 
Plate Voltage............................................ 100 
Grid Voltage............................................ 0 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Plate Resistance (Approx.) ................................ 6600 
Transconductance ........................................ 3100 
Grid Voltage (Approx.) for plate current of 10 µa ..•.........• 
Plate Current.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 8 

Maximum Circuit Values (For maximum rated conditions): 
Grid-Circuit Resistance: 

For fixed-bias operation . .......................................... . 
For cathode-bias operation . ....................................... . 

30 

JO 

0 

TYPE 12AU7 
Ef'= 6.3 VOL TS 

, 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

If .,'-' 

; " .. 
,i/ 

J 

/ 
/ .,/ 

/ 
100 

l 
I J I ,,.,, 

/ V V JP / 
/ V / 
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/ 
----- ---~ --~ 200 300 400 

PLATE VOLTS 

TWIN DIODE
HIGH-MU TRIODE 

500 

Miniature type used as combined 
detector, amplifier, and ave tube in 
automobile and ac-operated receivers. 
Outline 11, OUTLINES SECTION. 

60ma:r; volts 
0 ma:r; volts 

200 max volts 
200•max volts 

250 volt• 
-8.6 volts 

17 
7700 ohms 
2200 µmhos 
-24 volts 

10.5 ma 

0.25 max megohm 
1.0 ,nax megohm 

92CM-1377T 

l2AV6 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, this 
ls identical with miniature type 6A V6. 

type 

MEDIUM-MU TWIN TRIODE 
Miniature type used as frequency converter 

in vhf tuners of television receive~ Also used 
as rf amplifier, oscillator, or mixer. Outline 12, 12A V7 
OUTLINES SECTION. Tube requires minia-
ture nine-contact socket and may be mounted 
in any position. Each triode unit is independent 
of the other except for the common heater. 
Heater volts (ac/dc), 12.6 in series arrange-
ment, 6.3 in parallel arrangement; amperes, 

0.225 (series), 0.45 (parallel). Maximum ratings as class A, amplifier (each unit): plate volts, ;300 max; 
negative de grid volts, 50 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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Characteristics: 
QASS A1 AMPLIFIER (Each Unit) 

• 
Plate Supply Voltage ..... 100 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . ......... . 120 
Amplification Factor ..................................... . 37 
Plate Resistance (Approx.) ............................... . 6100 
Transconductance . ............................... . 6100 
Plate Current ................................ . 9 
Grid Voltage (Approx.) for plate current of 10 µ.a .. -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 
and may be mounted in any position. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
beater ratings and terminal connections, this 
type is identical with miniature type 6AG5. 
Type 12A W6 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 volts 
56 ohms 
41 

4800 ohms 
8500 mhos 

18 ma 
-12 volts 

p 

time for use in series-connected heater H 

strings. Outline 22, OUTLINES SECTION. Tubes require octal socket and may 
be mounted in any position. These types may be supplied with pin No.I omitted. 
Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average) for 12AX4-GTA, 
11 seconds. For definition of heater warm-up time and method for determining it, 
see type 6CG7. 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. 

HIGH-MU TWIN TRIODE 
Miniature type used as phase in-12AX7 verter or resistance-coupled amplifier 

in radio equipment and in many diver-
sified applications such as multivibra- 1 

tors or oscillators in industrial control PT2 

devices. Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Its charactm-istics are similar to glass
octal type 6SL7-GT. Each triode unit is independent of the other except for the 
common heater. For characteristics and curves, refer to type 6AV6. For typical 
operation as a resistance-coupled amplifier, refer to Chart 20, RESIST AN C~
COUPLED AMPLIFIER SECTION. 
HEATER ARRANGEMENT Serie• 
HEATER VOLTAGE (AC/DC) ...... , .......................... 12.6 
HEATER CURRENT ........................................ 0.16 
DmECT JNTERELECTRODE CAPACITANCBII: 

Unit No.1 
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 reapect to cathode ................................ . 

250 

Parallel 
6.3 volts 
0.3 ampere 

UnilNo.:t 
1. 7 µ.µ.f 
1.6 µ.µ.I 

0.34 µ.µ( 

300 max volts 
1 max watt 

60maz volts 
Omaz volts 

180 max volts 
180 max volts 
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HIGH-MU TWIN TRIODE 
Miniature type used as combined 

oscillator and mixer tube in vhf tuners 12AZ.7 
of television broadcast bands. Outline 
12, OUTLINES SECTION. Tube re-

PT21 ""' quires miniature nine-contact socket 
and may be mounted in any position. Each triode unit is in4ependent of the other 
except for the common heater. 

HEATER ARRANGEMENT 
BEATER VOLTAGE (AC/DC) ............................• 
HEATER CURRENT ................................... . 

Series 
12.6 

0.226 

CtASS A1 AMPLIFIER (Each Unit) 
Maximum Ratings: 
PLATE VOLTAGE ..................................................•.. 
&BJD Vl>LTAGE, N-tive Bias Value .................................. . 
"~ 'l')ll!lltPA"TION .... ; ...................•...............•....•.•.. 
:cl'!i:lu£.JiE"ATBR-CATBODE'VOWAGE: 

Heater negative with'l'ell))eOt to cathode .•....•.•.......•.•••••••••.• 
Heater positive with respect to cathode •..••.......••.•.•••.•••.••••• 

Characteristics, 
Plate Supply Voltage ................................• 
Catbode-Bias Resistor ............................... . 
~tion Factor ............ ,. •.••. -•.••••.....••.• 
Plat& Rt!,mtance (Approx.) ........................... . 
Tranaconductance ..........................•....••...• 
Grid Voltage (Approx.) for plate current of 10,,.,. .......•• 
Plate Current •...........................•..........• 

100 ... 
1ro· 

lSOO.. 
4000 

""° a.7 

LOW.;.M8 1'RIODE 

Parallel 
6.3 volts 

0.460 ampen,s 

aoo......, volts 
-60 m= volte 
2.&- wlta 

90,na:i, voMit 
90mo:i: veltl> 

260 volts 
200 ohms 
60 

10900 ·ohma 
6600 j1tnhoa 
-12 volts 

10 ma 

Miniature type having high per- 1284-A 
veance used as vertical deflection am-
plifier in televisi:on receivers employing 
series-connected heater strings. Out-

~ line 14, OUTLINES SECTION. Tube 
requires- miniatm:e;nine,:oontact socket and,may be mounted in any 1>l1Sitiffli., 

HEATER ARRANGEMENT 
HEATER VOLTAGE (AC/DC) ............................ . 
'B'll:ATER CURRENT ••.•.•.•.........•............•....• 
HEATER W AllM-UP TIME (Average)* .......•...•........ 

Seriea 
12.6 
0.3 

Parallel 
6.3 
0.6 

11 
*For definition of heater warm-up time and method for determing it, see type 6CG7. 

CLASS At AMPl.lilER 
Moximum Ratings; 
PLATE VOLTAGE .............. , ...............•...................... 
GRID VOLTAGE, Negative Biaa Value ..........................•.......• 
PLATE O'ISSfPATlON .........•....................•.....•......•.....• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater poaitive with respect to cathode ....•.............•.......... 

Characteristics: 
Plate Voltage ...................................................... . 
Grid Voltage ....................................................... . 
Amplification Factor ................................................ . 
Plate Resistance (Approx.) ...........................•...........•... 
Transconductance . ................................................. . 
Plate Current ......................................................• 
Grid Voltage (Approx) for plate current of 200 µa ..............•........ 
Plate Current for grid voltage of -23 volts ................•......•..•..• 
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550 =~ 
-50 max 
5.5 max 

200 max 
200°ma:,; 

150 
-17.5 

6.5 
1036 
6300 

34 
-32 
9,.6 

volts 
volts 
watts 

volts 
volts 

volts 
volts 

ohms 
µmhos 

ma 
volts 

ma 
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Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation .......................................•... 
For cathode-bias operation ....................................•... 

Maximum Ratings: 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, :JO-frame oystem 

DC PLATE VOLTAGE, ................................................ . 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum) . ......•.•.. 
PEAK NEGATIVE-PULSE GRID VOLTAGE ...........• , ....•....•.••. ,.,, •• 
CATHODE CURRENT: 

Peak ........................................................... . 
Average ........................................................ . 

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 ....................................... . 

0.47 max megohm 
2:2 max megohms 

550 max volts 
l000fmax volts 
-250 max volts 

105 max ma 
Mma:i: ma 

5.5max watts 

200 max volts 
200°max 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, 15 per cent of one vertical scanning cycle is 2.6 milliseconds, 
t Under no circumstances should this absolute value be exceeded. 

0 The de component must not exceed 100 volts. 

1288-GT 

TRIODE-PENTODE 
Glass octal type used as combined detector 

and rf-0r if amplifier in ac/ de receivers. Heater 
volts (ac/ de), 12.6; amperes, 0.3. Characteristics 
of triode :unit: plate volts, 90; grid volts, O; 
ampliffcation factor, 90; plate resistance, 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, 2G0000 ohms; transconductance, 1800 µmhos; grid-No.1 volts for transconductance 
of 2 µmhos, -42.6; plate ma •• 7; grid-No.2 ma., 2. This is a DISCONTINUED type listed for reference 
-only. 

12BA6 

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
tions. Outline 11, OUTLINES SEC *

Hp 

H Gz 
6 

1 
G3 K 
IS 

I 

GI 

TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type Is identical with miniature type 6BA6. 

12BA7 

PENT AGRID CONVERTER 

Miniature type used as converter 
in ac/dc super heterodyne circuits espe
cially those for the FM broadcast 
band. Outline 14, OUTLINES SEC- G4 P 

TION. Heater volts (ac/dc), 12.6; am-
peres, 0.15. Except for heater rating, this type is identical with miniature type 6BA 7. 

128D6 

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 is used principally for renewal purposes. 
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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. The triode unit is particularly 

12BE6 

12BF6 

UBeful as ,a driver for impedance- or transformer-coupled output stages in .auto
mobile receivets. It is equivalent in performance to metal type 12SR7. Outli~ 11, 
OUTLINES SECTION. Tube requires miniature seven-co_ntact socket and may he 
mounted in any positio!l. Heater volts (ac/dc), 12.6; amperes, "0.15 . .Except for 
heater rating, this type is identical with miniature type 6BF6. 

MEDIUM-MU TWIN TRIODE 
Miniature types used as combined 

vertical deflection ainplifiero _ 1,md ver
KT1 tical oscillators, and as horizontal _de

flection oscillators, in television receiv
ers. Type 12BH7-A -has a controlled 

12BH7 

12BH7-A 
heater warm-up time for use in series-connected heater strings. These types -are·a1so 
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 
otlier 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 ...•...•... 
DIBEOT INTERELECTRODE CAPACITANCES (Approx.): 

Grid to Plate ................................ , .. , .. . 
Cllllia to Cathode and Heater ............•...•..•••••.• 
Plate to Cathode and Heater ......................•.• 
Plate of Unit No.1 to Plate of Unit No.2 .............. . 

Series 
12.6 
0.3 

Unit No.1 
2.6 
3.2 
0,6 

0.8 

Parallel 
6.3 
0.6 

11 

Unit No~ 
2.6 
3.2 
0.4 

* For definition of heater warm-up time and method for determining it, see type 6CG7. 

Maximum Ratings: 
PLATE VOLTAGE .... , ......................... , ...... , . , ....... , ... ., 
GRID VOLTAGE: 

Negative Bias Value. , ..................................... , .... .. 
Positive Bias Value .............................................. . 

CATHODE! CURRENT. , ......................... , ............... , .•••.. 
l'LATEI DIBSIPATION ............................. , •.••• , ..•.• , .•..•••• 
PEIAK HEIATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . . . . . . • • . , ...•••.••••••••.• 
Heater positive with respect to cathode ............................ . 

• Thede component must not exceed 100 volts. 
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300 maz 

50 maz 
0 maz 

20maz 
3.6 maz 

200 maz 
200• ,,,a:, 

volts 
ampere 
seconds 

µ.µ.f 
,,.,,,r 
,,,,,,r 
,,.,,.r 

volts 

volts 
volts 

ma 
watts 

volts 
volts 
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Chm-actemtics: 
Plate Voltage ••..................................................... 
Grid Voltage .......•................................•.............. 
Amplification Factor ........................................•..•..... 
Plate Resistaru:e tApprox.) ........................•...........•...... 
Tra,_,...iuatanee •...............................•.......•..•......• 
Grid Voltage (Approx.) for .plate current of 50 µa .....•...••.•..••...••.• 
Plate Current ..............................................•..•.•... 

Maximum Circuit Values (For maximum rated condition<!): 
Grid-Circuit Resistance: 

For fixed0 bias operation ........................................••• 
For cathode-bias operation ....................................... . 

OSOLLATOR 
For t>peralwn in a 5Jt5• im,.NJ-;frame oyslem 

-Maximum Ratings (Each Unit): 
DC Pl.ATE VOLTAGE •••...•.••••••••••••••••••••••••••• 
PEAK NEGATIVE-PuLsE Giuo-VOLUGE ••••••••.•••••••••• 
CATHODE CURRENT: 

.Peak ....•........................................ 
'~rtltie-····"···················· .. ·············". 

Pl.ATE DISSIPATION •••••.••••.•••••••• , ••••••• , • • • •• , • 
PEAK ·HEATER-C4TJIODB VOLTAGE: 

Heater negatl'Ve 'With respect to cathode .............. . 
Heater poeitive with .re,,pect to· cathode .............. . 

Maximum Clrc~t Vale, 

Vertical 
Dejte,:ti,m 
Oecillqtqr 
-460-

-400ma;i: 

'fOma:c 
20max 

3.6 max 

Grid-Circuit Reaiatance..... ..• . • • .. .. . . • • . . • • .. . . . • • .. . 2.2 max 

'lERTICAL DEFLECTION AMPLIFIER 
For. op,,ratwn in a 5f/5-line, 110-/ranu system 

Maxi- .aatlngs ·(Bach Unit): 
DC Pl..A'l'E VOLTAGE ••••••••••••••••.•..••••.•.•.••..•...•••.•.•..•.• 
PEAK POSITIVE-PuLsE Pl.ATE VOLTAGE# (Absolute m<JJ:imum) .. •.•.•....• 
PEAK NEGATIVE-PuLsE GBID VOLTAGE ...•.•..••...••••••.•.•••.••••..• 
CATHODE CURRENT: 

Peak .......................................................... . 
Average ........................................................ . 

PLATE D198IPATION •••••.•••.•.•••.••.•..••.•••••••..••..•.•...•.•... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater poeit!ve'With'l'EIJp<!Ct--to·-eathode ....•.................... · ... . 

., ., 
a: ., 

~o 

40 

~30 
< :; 
.J 

i 
~20 
< 
.J .. 

10 

0 

'-

) 

V 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UN IT 

I TVPE 12BH7-A 
Ef' = 12.6-VOLTS 

:ti 
0 ., 

;/ '?I 

ii I fl -u, I I .. 

I 
;y 

I I j 

I I I I If 
I I I 

J I ~ , ,? 
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250 volts 
-10.6 volta 

16.5 
6300 ohms 
3100 µmhos 
-23 volta 

11.6 ma 

0.26 max megohm 
1.0-max megohm 

&>rizontal 
In/lectwn 
.Oscillator 
450max volta 

-600 ma,: volta 

300 ma:r ma: 
2omax ma 

3:6 ma,: watt,, 

200 max volta 
200"max volta 

2.2 maz megohlll8 

460 max volta 
liiOOll!llaz volta 
-260 mao: volts 

70 maz ma 
20 max ma 

3.6 max watta 

200 max volte 
ZOOOma:i: volta 

700 

02CM• 7742TI 
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Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bia• operation. . . . . . . .. .. .. . .. . . . . . . . . . . . .. . .. . . .. . . . . 2. 2 ma,; 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, 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. 

$
H p SHARP-CUTOFF PENTODE 

H Gz 
Miniature type used as if and rf 

amplifier in automobile radio receivers 
c;3 

7 
K operating from a 12-volt storage bat-

,s tery. Outline 11, OUTLINES SEC-
c, TION. Equipment using this type 

12BL6 

should be designed so that 90 per cent of the maximum values of plate voltage and 
grid-No.2 voltage is never exceeded for a battery potential of 13.2 volts. Tube 
requires miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RANGE (AC/oc)•.... . ................. . 
HEATER CURRENT {Approx.) at 12.6 volts. . . . . . . . . . . . . . . . . . . . . . . . . .. 
DIRE.CT lNTERELFCTRODE 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 .. 

10.0 to 15.9 
0.15 

0. 006 ma.c 
5.5 
4,8 

volts 
ampere 

µµf 
µµf 
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. 
* With external shield. 

CLASS A, AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ............................................ , ... , .. 
GRJD-N0.2 (SCREEN-GRIP) VOLTAGE, ................. , .... , ...... , .• 
GRID-N0.1 (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: 

30max 
30 max 

Omax 
20max 

30 max 
30 max 

volts 
volts 

volts 
ma 

volts 
volts 

Plate Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.6 volts 
Grid N o.3 (Suppressor Grid) .................................... Connected to cathode at socket 
Grid-No.2 Voltage................................................. 12.6 volts 
Grid-No.1 Voltage................................................ -0.65 volt 

Developed acrOBS grid No.1 resistor of............................. 2.2 megohms 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 5 megohm 
Transconductance. . . . . . .. . .. . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1350 ,.mhos 
Grid-No. l and Grid-N o.3 Voltage(Approx.)for transconductance of 10 µmhos ~5 vol ta 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 35 ma 
Grid-No.2 Current.......................................... 0.5 ma 

Maximum Circuit Value: 
Grid-No.I-Circuit Resistance ...•.•.•.............................•. HJ max megohms 

NC~c;z P c, BEAM POWER TUBE 12BQ6-GTB 

H H 

Glassoctaltypeusedashorizontal /12CU6 
deflection amplifier in television re-
ceivers employing series-connected 

8 heater strings. Outline30, OUTLIN~S 
Ne c;"_, 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. For definition of heater warm-up time and method for de
termining it, see type 6CG7. Except for heater rating, type 12BQ6-GTB/12CU6 
is identical with glass octal type 6BQ6-GTB/6CU6. 
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SHARP-CUTOFF PENTODE 

Miniature types used as video 
amplifiers in television receivers uti
lizing series-connected heater strings. 
Outline 14, 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 ARRANGE,.,.ENT 
HEATER VOLTAGE (AC/DC) .............................. . 
HEATER CURRENT ............................... . 
HEATER WARM-UP TIME (Average)* for 12BY7-A ........... . 
DIRECT INTERELECTRODE CAPACITANCES: 

Series 
12.6 
0.8 

-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 .... 

Par<illel 
6,3 volts 
0.6 ampere 
11 seconds 

0.055 µ.µf 

11.1 µµf 
3.0 µµf 

* For definition of heater warm-up time and method for determining it, see type 6CG7. 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE SUPPLY VOLTAGE ................. , ........................... . 
GRID·No.3 (SUPPRESSOR-GRID) VOLTAGE ........•...................... 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .................................. . 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative Bias Value ............................................. . 
Positive Bias Value .............................................. . 

GRro-No.2 INPUT ................................................•.. 
PLATE DISSIPATION ................................................. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ..............•.....•.•...•.• 

Characteristics: 

300m= 
Om= 

175 maz 

50m= 
0 maz 
1 max 

6.25 maz 

200 max 
200°max 

volts 
volts 
volts 

volts 
volts 
watt 

watts 

volts 
volts 

Flate Supply Voltage................................................ 250 volts 
Grid No.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. Connected to cathode at socket 
Grid-No.2 Supply Voltage............................................ 150 volts 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 ohms 
Plate Resistance (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90000 ohms 
Transconductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12000 µmhos 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 ma 
Grid-No.2 Current..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 ma 
Grid-No.1 Voltage for plate current of 20 µa............................ -10 volts 

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

For cathode-bias operation .............................•••.....•.. 
For fixed-bias operation ............................•.•...•.•...•.• 

0 The de component must not exceed 100 volts. 

12C8 

TWIN DIODE
REMOTE-CUTOFF PENTODE 
Metal type used as combined dete...tor, 

amplifier, and ave tube in ac/dc receivers. Out
line 4, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type 
6B8. Type 12C8 is used principally for renewal 
purposes. 
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BEAM POWER TUBE 
Miniature type used in the audio 

output stages of television receivers em
ploying series-connected heater strings. 
Outline 13, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 

HEATER VOLTAGE (AC/DC) ................................. , .. ,, ...... . 
HEATER CURRENT. . . . . . . . . ...................... , ... , .... . 
HEATER WARM-UP TIME (Average)*. . ....................•••••••••. 
DIRECT lNTERELECTRODE 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 ................. . 

. 12CA5 

12.6 volts 
0.6 ampere 

11 seconds 

0.5 µµf 

15 µµI 

9 µµf 

*For definition of heater warm-up time and method for determining it, see type 6CG7. 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .. 
GRID-N0.2 (SCREEN-GRID) VOLTAGE .. 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 

Positive bias value .. 
PLATE DISSIPATION .. 

GRID-N0.2 INPUT ....... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode .. . 

BULB TEMPERATURE (At hottest point) .... . 

Typical Operation: 
Plate Voltage ......... . 
Grid-No.2 Voltage. 
Grid-No.1 Voltage. 
Peak AF Grid-No.1 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 .... 
Load Resistance. 

110 
110 

-4.0 
4.0 

32 
31 

3.5 
7.5 

16000 
8100 
3500 

AVERAGE PLATE CHARACTERISTICS 
100 

TYPE 12CA!', ....9-~,f = 12 .& VOLTS 
GRID-NS 2 VOLTS •12~ 

---
l---.--

-LC 

/ .-----~ I/.,... 
-~ 

L.!.!-.--~ 
'/ / 

...-- -s.< 

' --
'~I / - EC •-4.0 .,,, --
'~ / - 'Xb 

_.,, 

~ < / - -6.D 

----~ -· ---~ ~ K I'"\. 

,.. __ 
~ ... 

:.>< ~=-...,.· -- --" ~=-::, :.!! ·- -IO 
~ - x .. --- ·4.0 -an -0 IOO 200 

PLATE VOLTS 
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130 max 
130 max 

0 max 
5 max 

.4 max 

200 max 
200amax 
180 max 

125 
125 

-4.5 
4.5 

37 
36 

4 
11 

15000 
9200 
4500 

12cu-eso11 

volts 
volts 

volts 
watts 
watts 

volts 
volts oc 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
µrnhos 
ohms 



RCA Receiving Tube Manual 
Total Harmonic Distortion ........................... . 5 

1.1 Maximum-Signal Power Output. . ................ . 

Maximum Circuit Values: 
Grid-N o.1-Cucuit Resistance: 

For ffxed-bias operation ... . 
For cathode-bias operation ...... . 

•Thede component must not exceed 100 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 

6 
1.5 

per cent 
watts 

0. 1 max megohm 
0. 5 max megohm 

H p 

H G2p 

7 
PD Gip 

I 
K 

detector, and the pentode unit as an GJp 

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 A 1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ................ . 
Gam-No.2 (SCREilN·GRID) VOLTAGE. 
GRID-No.2 SUPPLY VOLTAGE ........ . 
GRID-No.1 (CONTBOL-GRID) VOLTAGE: 

Positive bias value ..... 
PLATE DISSIPATION .. 
GRID-No.2 lNPllT: 

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 Voltage. . . . . . . . . . . . . . . ....................... . 
Grid-No.2 Voltage........... . ...................... . 
Grid-No.1 Voltage............. . ............................ . 
Plate Resistance (Approx.). . . . . . . .......................... . 
Transconductanctt ......... , . . . . . . . . . . . . . . . . . . ........ . 
Plate Current. . . . . . . . . . . . . . . . . . .................... . 
Grid-N o.2 Current. . . . . . . . . . . . . . . . ........................... . 
Grid-No.1 Voltage (Approx.) for transconductance of 10 µmhos .... . 

,. 
I 

£~ 

AVfRAGE CHARACTERISTICS 
PENTODt· UNIT 

TYPE 12CR6 
E.,-z 12.15 VOL TS 

12.6 
0.15 

volts 
ampere 

300 max vol ts 
See curve page 67 

300 max vol ts 

0 nwx volts 
2. 5 max watts 

0,3 m.ax watt 
See curve page 6 7 

100 max vol ts 
t 00 m,ax vol ts 

250 
100 
-2 

0.8 
2200 
9.6 
2.6 
-32 

volts 
volts 
volts 

megohm 
µmhos 

ma 
ma 

volts 

GRID•NI 2 VOLTSi:100 

12 

/ 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .............................•.•..••....••• 
For cathode-bias operation ....................................•••• 

Maximum Rating, DIODE UNIT 
PLATE CURRRNT ............ . 

0.25 max megohm 
1. 0 max megohm 

lmax ma 

BEAM POWER TUBE 
Miniature type used in the audio 

output stage of television receivers em- 12CU 5 
ploying series-connected heater strings. 

K Outline 13, OUTLINES SECTION. 
c3 Heater volts (ac/dc), 12.6; amperes, 

0.6; warm-up time (average), 11 seconds. For definition of heater warm-up time 
and method for determining it, see type 6CG7. Except for heater rating, type 
12CU5 is identical with miniature type 6CU5. 

NC~G

2 

p GI BEAM POWER TUBE 

_ Glass octal type used as horizontal 
H H deflection amplifier in television re- 12DQ6 -A 

ceivers employing series-connected 
8 heater strings. Outline37,OUTLINES 

Ne c\ . SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up 
time and method for determining it, see type 6CG7. Except for heater rating, type 
12DQ6-A is identical with miniature type 6DQ6-A. 

HIGH-MU TRIODE 
Glaes octal type used in resistance-coupled 

amplifier circuits of ac/dc receivers. Outline 21, 
OUTLINES SECTION. This type may be sup
plied with pin N o.1 omitted. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with glass-octal 
type 6F5-GT. Type 12F5-GT is a DISCON
TINUED type listed for reference only. 

12F5-GT 

H TWIN DIODE
REMOTE-CUTOFF PENTODE 

Miniature type used as combined 
detector and af voltage amplifier in 12f 8 
automobile radio receivers operating 
from a 12-volt storage battery. Outline 
12, OUTLINES SECTION. Equip-

ment using this type should be designed so that 90 per cent of the maximum values 
of plate voltage and grid-N o.2 voltage is never exceeded at a battery potential of 
13.2 volts. Tube requires miniature nine-contact socket and may be mounted in 
any position. 

HEATER-VOLTAGE RANGE (AC/oo)• ...... . 
HEATER CURRE"'T (Approx.) at 12.6 volts .. 
DIRECT INTERELECTRODE CAPACITANCES: 

.. .... 10.0to16.9 
0.15 

Pentode Unit: 
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 .............. . 

Plate of Diode Unit No.1 to Plate of Diode Unit No.2 ................ . 

0.06 
4.5 
3.0 
0.3 

volts 
ampere 

• 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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PENTODE UNIT AS CLASS A1 AMPLIFIER 

Maximum Ratings: 
PLATE VOLTAGE ..•...................... 
GRID-N0.2 (SCREE,i-GRID) VOLTAGE ...... . 
GRID-No.1 (co,;TROL-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: 
Plate Voltage ...................... . 
Grid-No.3 (Suppressor-Grid) Voltage ... . 
Grid-N o.2 Voltage. . . . . . . ......... . 
Grid-No.1 Voltage.......... . .......... . 
Plate Resistance (Approx.) .. 
Transconductance. . . . . . . . . . . . ......... . 

AVERAGE TRANSFER 
CHARACTERISTICS 

TYPE: l2f'8 
Ef"= 12.6 VOLTS 
PLATE VOLTS=l2.6 

~ 

GRID -N2 2 VOLTS 12.6 

~ 

!lmj 

1.2 

"' E ,.o .. 
~ 0.8 
< 
3 0.6 
;; 
w0,4 
I
< i 0.2 

0 
k? 

I 

J 

I 
II I 
1-'r. 

1200 

"' 0 
:,: 

"' 1000 O 
a: 
u 

~ 
800 ~ 

"' u 
z 

600 ~ 
:, 
D 
z 
0 

400 ~ 
z .. 
a: 
1-

200 

-1 -6 -5 -4 -3 -2 -I 0 

• 
I TYPE 12f8 

E+ = 12.8 VOLTS 
GRl0-N2 2 VOLTS:12.6 

GRIO-N 2 I VOL TS 
92CS-9167T 

AVERAGE CHARACTERISTICS 
I 

I 
I I 

30 max volts 
30 max volts 

0 max volts 

30 max volts 
30 max volts 

12.6 volts 
0 volts 

12.6 volts 
0 volts 

0.33 megohm 
1000 µmhos 

I I 
GRIO-N! I VOLTS Ec,=0 

; ,. 
< 

2 

3 0.8 
i 
w 

5 .. 
0.4 

0 

I 
r 

I_,,.-, 
I/ 

L.----
/ 

I 

-
10 20 

I 
I I 
I ! -o.5 

I I 
i 

I ! 
-1.0 

I 

I 
I -z.o 
I -3" -·· 30 40 50 10 

PLATE VOL TS 92CM-9170T 
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Grid-No.l Voltage (Approx.) for transconductance of 10 µmhos ...•..... 

~~¼:~:2c~;r~;,t: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : '. 
Maximum Circuit Value, 

Grid-No.I-Circuit Resistance .......................•.•... , , , ....... 

DIODE UNITS 
Maximum Rating: 

PLATE CURRENT (Each Unit) ...........................•.•••••••••• 

KD2 POI 
5 

Po,, 

H H 

8 

S K01 

p~' ___ "'' '.ii 

H H 

I 8 
NC K 

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. 

MEDIUM-MU TRIODE 
Glass octal type used as detector, amplifier, 

or oscillator in ac/dc radio equipment. Outline 
25, OUTLINES SECTION. This type may be 
supplied with pin No.l omitted. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with glass-octal 
type 6J5-GT. Type 12J5-GT is used principally 
for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass octal type used as biased detector or 

high-gain audio amplifier in ac/dc radio receiv
ers.Outline 24, OUTLINES 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. 

POWER TETRODE 

-5 
1 

0.38 

volts 
ma 
ma 

10 max megohms 

ma 

12H6 

12JS-GT 

12J7-GT 

Miniature type used as power am-
plifier driver in automobile radio re- 12KS 
ceivers operating from a 12-volt stor-
age battery. Outline 13, OUTLINES 
SECTION. Equipment using this type 

should be designed so that 90 per cent of the maximum values of plate voltage and 
grid-No.l voltage is never exceeded for a battery potential of 13.2 volts. Tube 
requires miniature seven-contact socket and may be mounted in any position. 

HEATER-VOLTAGE RA'1GE (Ac/oc)•.......... . . . . . . . . . . . . . . . . . . . . . . . 10.0 to 16.9 volts 
HEATER CURRE'1T (Approx.) at 12.6 volts............................ 0.4 ampere 
• 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. 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE .............................. ,,, .••••• ,, ..... ,,,,. 
Gam-No.l (SPACE-CHARGE-GRID) SUPPLY VOLTAGE...... . ......•••.•• 
GRID-NO.l VOLTAGE (Absolute Maximum) . .........•.•••.........•••• 
NEGATIVE GRID-No.2 (CONTROL-GRID) VOLTAGE .....•...•. , .......... . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ........•...•.•.••........• 
Heater positive with respect to cathode ......•..••.•...•...•••.•.• 
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30 max 
30 max 
16max 

-20,nax 

30,nax 
30,nax 
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volts 
volts 
volt.a 

volt.a 
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Typical Operatiaa with 12.6 Volts on Heater: 
Plate Voltage ..............................................•...... 
Grid-No.l Voltage ..........................................•...... 
Grid-N o.2 Voltage ......................................•...•...... 
Peak AF Grid-No.2 Voltage ..................•..................... 
AF Signal-Source Resistance ...........................•.....•...... 
Plate Current .......................••••......................... 
Grid-N o.l Current .........................................••...... 
Plate Resistance .........................•..•..•...•.......•...... 
Transconductance (Grid No.2 to Plate) ......•................•...... 
Amplification Factor (Grid No.2 to Plate) ........................... . 
Load Resistance ...........................................•....•. 
Total Harmontc Distortion ........................................ . 
Power Output ...........................••.••...••....•....•...... 

Maximum Circuit Value: 
Grid-No.2-Circuit Resistance ...................................... . 

AVERAGE: CHARACTERISTICS 

.. 

12.6 volts 
12.6 volts 

-2 volts 
2.5 volt.a 
0.1 megohm 

8 ma 
85 ma 

800 ohms 
7000 µ.mhos 
5.6 
800 ohms 

10 per cent 
35 mw 

2.2 max megohme 

: 501----+--+---+--h--''-+---+--,,,"'--l--+-=---F'--+--=---=+--+--J .. 
" 3 401----+--+-----,1'--+---,,,4---+-,,£.J--+-..-.-:.+--+-::..-1=-+--+--J 
i 

0 

·12K7-GT 

12K8 

12L6-GT 

50 
PL-.TE VOLTS 

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

ac/dc radio receivers particularly those employ
ing ave. Outline 24, OUTLINES SECTION. 
Heater volts (ac/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 
(ac/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 23, OUTLINES SECTION. 
This type may be supplied with pin 

26;! 

•o 
92CM-9t71T 
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No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 
11 seconds. For definition of heater warm-up time and method for determining it, 
8ee type 6CG7. Peak he9.ter-cathode volts: heater negative with respect to cathode, 
300 max; heater positive with respect to cathode, 200 max (the<lc component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, type 12L6-GT 
is identical with glass octal type 50L6-GT. 

p 

c;~---' 
K 2 7 H 

I 8 

5.·12Sf!) H 
NC:12Sf5-GT 

TWIN DIODE-HIGH-MU TRIODE 
Glass octal type used as eombined detector, 

amplifier, anf\ ave tube in ac/dc radio receivers. 
Outline 24, OUTLINES SECTION. Heater 
volts (ac/dc), l!.6; amperes, 0.15. Except for 
heater rating, this type is identical with gmas
octal type 6Q7-GT. Type 12Q7-GT is uoed 
principally for renewal purposes. 

TRIPLE DJODE-HIGH-MU TRIODE 
Glass octal type used as au<lio amplifier, 

AM detector, and FM detector in AM/FM re
ceivers. Outline 28, OUTLINES SECTION. 
Heater volts (ac/de), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is identical with 
glass octal type 6S8-GT. Type 12S8-GT is a 
DISCONTINUED type listed for reference 
only. 

PENT AGRID CONVERTER 
Metal type 12SA 7 and glass-octal 

type 12SA 7-G T used as converter in 
ac/dc receivers. Outlines 3 and 23, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15:· ·Except for heater ratings, type 
12SA 7 is identical with metal type 
6SA7, and type 12SA7-GT is identical 
with glass-octal type 6SA7-GT. Type 
12SA7-GT is used principally for re
newal purposes. 

HIGH-MU TWIN TRIODE 

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 23, re
spectively, OUTLINES SECTION. 
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Type 12SF5-GT may be supplied with pin No.1 omitted. Heater volts (ac/dc), 
12.6; amperes, 0.15. Except for heater rating, type 12SF5 is identical with metal 
type 6SF5, and type 12SF5-GT is identical with glass-octal type 6SF5-GT. Type 
12SF5-GT is a DISCONTINUED type listed for reference only. 

12SF7 

12SG7 

12SH7 

DIODE
REMOTE-CUTOFF PENTODE 

Metal type used 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
paJly 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
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 6SH7. 

12SJ7 Metal type 12SJ7 and glass-octal 

3 2 SHARP-CUTOFF PENTODE G ~GI K G 

type 12SJ7-GT used as rf amplifiers , 
12SJ7 GT and biased detectors in ac/dc radio H H 

- receivers. Outlines 3 and 25, respec- s:12sJ1 
8 

P 

tively, OUTLINES SECTION. aci2sJ
7-cT 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SJ7 is 
identical with metal type 6SJ7, and type 12SJ7-GT is identical with glass-octal 
type 6SJ7-GT. Type 12SJ7-GT isa DISCONTINUED type listed for reference only. 

12SK7 
12SK7-GT 

REMOTE-CUTOFF PENTODE G3~r,I K G2 

Metal type 12SK7 and glass-octal 
type 12SK7-GT used as rf and if am- 1 

plifiers in ac/dc radio receivers. Out- H H 

lines 3 and 25, respectively, OUT- s:i2 sK7 
8 

P 

LINES SECTION. Heater volts ac:12sK7-cT 

(ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SK7 is identical with 
metal type 6SK7, and type 12SK7-GT is identical with glass-octal type 6SK7-GT. 
Type 12SK7-GT is used principally for renewal purposes. 
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HIGH-MU TWIN TRIODE 
Glass octal type used as phase in

verter or resistance-coupled amplifier 
in ac/dc radio equipment. Outline 23, 12SL7-GJ 
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. 

MEDIUM-MU TWIN TRIODE 
Glass octal type used as phase in

verter or resistance-coupled amplifier 
in ac;dc radio equipment. Outline 23, 12SN7 - GT 
OUTLINES SECTION. Heater volts 

6 

(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 K~P0

2 

PO, PT 

Metal type 12SQ7 and glass-octal 
type 12SQ7-GT used as combined de-

GT H tector, amplifier, and ave tube in ac/dc 
5 ,12507 

8 H radio receivers. Outlines 3 and 25, re-
ac,i25o7-GT spectively, OUTLINES SECTION. 

12SQ7 
12SQ7-GT 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SQ7 is 
identical with metal type 6SQ7, and type 12SQ7-GT is identical with glass-octal 
type 6SQ7-GT. 

P0
2 

POI TWIN DIODE-
K PT MEDIUM-MU TRIODE 6 

Metal type 12SR7 and glass-octal 
GT H type 12SR7-GT used as combined de-

e tector, amplifier, and ave tube in ac/dc 
s,,2sR1 H radio receivers. Outline 3 and 23, re-

12SR7 
12SR7-GT 

sc:•2sR7-GT spectively, OUTLINES SECTION. 
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 
Glass octal type used as output 

amplifier primarily in automobile radio 
receivers operating from a 12-volt stor
age battery. Outline 23, OUTLINES 

Ne SECTION. Tube requires octal socket 

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. 
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BEAM POWER TUBE 
Glass octal type used in the audio 

output stages of television receivers em
ploying series-connected heater strings. 
Triode-connected, this type is used as 

G2 G1 

p 

7 
H H 

K 

a vertical deflection amplifier. Outline Ne G3 

22 or 23, 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. For definition of heater warm-up time and method for determining it, see 
type 6CG7. 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, type 12W6-
GT is identical with glass octal type 6W6-GT. 

12x4 Miniature type used in power H Po, 

FULL-WAVE VACUUM RECTIFIER ~H NC 

supply of automobile radio receivers 
operating from a 12-volt storage bat- Ne K 

tery. Outline 13, OUTLINES SEC- ' 
TION. Heater volts (ac/dc), 12.6; am- Po, 

peres, 0.225. Except for heater rating, this type is identical with miniature type 6X4. 

1223 

HALF-WAVE VACUUM RECTIFIER 
Glass type.s used in power supply of ac/dc re-

ceivers.Outline 34 or35,OUTLINES SECTION. 
Tube requires four-contact socket and may be 
mounted in any position. It is especially im
portant that this tube, like other power-han-
dling tubes, should be adequately ventilated. 
Use of capacitor-input filter recommended in 
order to obtain as high a de output voltage as 

p~ 

~ 
H H 

possible. Heater volts (ac/dc), 12.6; amperes, 0.3. Maximum ratings as half-wave rectifier: peak invene 
plate volts, 700 max; peak plate ma., 330 max; de output ma., 55 max; peak heater-cathode volts, 
350 max. With typical operating ac plate voltages of 117, 150, and 235 volts rms, the minimum total 
effective plate-sUJ)ply impedance required is 0, 30, and 75 ohms, respectively. This is a DISCONTIN
UED type I isted for reference only. 

14A4 

14A5 

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. The appli
cation of this type is similar to that of glasa-octal 
type 12J5-GT. Type 14A4 is a DISCONTIN
UED type listed for reference 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 A, amplifier: plate 
volts and grid-No.2 volts, 250 (300 max); plate 
diBBlpation, 7.5 watts; grid-No.2 input, 1.6 
watts; grid-No.I volts, -12.5; plate ma., 32; 

NC NC 

G2 G1 
6 

p ~3 

8 

H 85 H 

1rid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance. 3000 µmhos; load resistance, 7600 
ohmB; output watts, 2.8. This is a DISCONTINUED type lioted for reference only. 

266 



G3 IS 
5 

G2 G1 

7 
p K 

8 
H H 

BS 

BS 

G1 g~ 

G2 G4 

-
7 

" K 
8 

H BS H 

$
NC NC 

G2 G1 
G 

p ~/ 

6 

H BS H 

G 

BS 

RCA Receiving Tube Manual 

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

in ac/ de 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 metal type 6SK7 and 
lock-in type 7 A 7. The application of this type 
is similar to that of metal type 12SK7. Type 
14A 7 is used principally for renewal purposes. 

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), 12.6; amperes, 
0.16. Except for heater ratings, this type is elec
trically identical with lock-in type 7 AF7. Type 
14AF7 is used principally for renewal purposes. 

TWIN DIODE
HIGH-MU TRIODE 

Glass lock-in type used as combined de
tector, amplifier, and a vc tube in ac/ de 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 electrically 
identical with lock-in type 7B6 and metal type 
6SQ7 The application of this type is similar 
to that of metal type 12SQ7. 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. The application of this type is 
similar to that of glass-octal type 12A8-GT. 
Type 14B8 is a DISCONTINUED type listed 
for reference only. 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in ac/dc 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 7C6 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 16, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am
peres, 0.16. Typical operation and maximum 
ratings as class A1 amplifier: plate volts, 260 
(300 max); grid-No.2 volts, 100; plate dis-
sipation, 1 max watt; grid-No.2 input, 0.1 

14A7 

14AF7 

14B6 

14B8 

14C5 

14C7 

max watt; grid No.l volts, -3; grid No.3 connected to cathode at socket; plate resistance, greater than 
1 megohm; transconductance. 1676 ,.mbos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of ita, 
maximum ratin1111, this type is similar in performance to metal types 6SJ7 and 12SJ7. Type 14C7 is uaed 
principally for renewal purposes. 
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TWIN DIODE-MEDIUM-MU TRIODE 
Glass lock-in type used as combined de

tector, amplifier, and ave tube 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 7E6 and miniature type 6BF6. 
The application of this type is similar to that 
of metal type 12SR7. Type 14E6 is a DISCON
TINUED type listed for reference only. 

TWIN DIODE-REMOTE-CUTOFF 
PENTODE 

Glass lock-in type used as combined de
tector, amplifier, and ave tube in ac/dc re
ceivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volta 
(ac/dc), 12 6; amperes, 0.15. Except for beater 
rating, this type is electrically identical with 
lock-in type 7E7. Type 14E7 is a DISCON
TINUED type listed for reference only. 

HIGH-MU TWIN TRIODE 
Glass lock-in type used as phase inverter 

or resistance-coupled amplifier in ac/ de 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. 
The application of this type is similar to that 
of glass-octal type 12SL7-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 ma,; inches and seated length is 1-3/4 
inches. 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 7F8. Type 14F8 is used 
principally for renewal purposes. 

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

in ac/dc radio receivers. Outline 15, OUT
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/ de), 12.6; amperes, 0.15. Ex
cept for heater rating, this type is electrically 
identical with lock-in type 7H7. The applica
tion of this type is similar to that of miniature 
type 12BA6. Type 14H7 is a DISCONTINUED 
type listed for reference only. 

TRIODE-HEPTODE CONVERTER 
Glass lock-in type used as combined triode 

oscillator and heptode mixer in ac/ de radio re
ceivers. Outline 15, OUTLINES SECTION. 
Tube requires lock-in socket. Heater vol ts 
(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. 
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W2 GTJ MEDIUM-MU TWIN TRIODE 
PT2 PTJ Glass lock-in type used as voltage ampli-

fier or phase inverter in ac/dc radio equipment. 
Outline 20, OUTLINES SECTION. Tube re-

7 quires lock-in socket. Heater volts (ac/ de), 12.6; 14N7 
KT2 KTJ amperes, 0.3. Except for heater rating and 

a capacitances, this type is electrically identical 
H with lock-in type 7N7 and glass-octal type 

BS 6SN7-GT. The application of this type is simi-
lar to that of glass-octal type 12SN7-GT. Type 14N7 is a DISCONTINUED type listed for reference 
only. 

GJ G~ 

G2 G3 
G4 

-
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8 

H BS H 
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G3p 

8 
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PENT AGRID CONVERTER 
Glass lock-in type used as converter in 

ac/ de radio receivers. Outline 16, OUTLINES 
SECTION. Tuhe requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings and capacitances, this type is 
electrically identical with metal type GSA 7 and 
lock-in type 7Q7. The application of this type 
is similar to that of metal type 12SA 7. Type 
14Q7 is used principally for renewal purposes. 

TWIN DIODE
REMOTE-CUTOFF PENTODE 

Glass lock-in type used as combined de
tector, amplifier, and a vc tube In ac/ de radio 
receivers. Outline 15. OUTLINES SECTION. 
Tube requires lock-in •ocket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7R7. Type 14R7 is used principally 
for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass type used as rf amplifier in battery

operated receivers. Outline 39, OUTLINES 
SECTION. Tube requires five-contact socket. 
Heater volts (de), 2.0; amperes, 0.22. Typical 
operation as class At amplifier: plate volts, 135 
max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.I volts, -1.5; plate ma., 1.85; grid-No.2 
ma., 0.3; plate resistance, 0.80 megohm; trans
conductance, 750 µmhos. This is a DISCON
TINUED type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a damper 

14Q7 

14R7 

15 

tube in horizontal deflection circuits of l 7AX4-GJ 
television receivers employing series-
connected heater strings. O,utline 22, 
OUTLINES SECTION. Heater volts 

(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. For definition of 
heater warm-up time and method for determining it, see type 6CG7. Except for 
heater rating, type 17 AX4-GT is identical with glass octal type 6AX4-GT. 

NC~G

2 

p GJ BEAM POWER TUBE 

_ Glass octal type used as horizon-
tal deflection amplifier in television 

H H receivers employing series-connected 
8 heater strings. Outline 30, OUTLINES 

Ne G\ SECTION. Heater volts (ac/dc), 16.8; 

17BQ6-
GTB 

amperes, 0.45; warm-up time (average), 11 seconds. For definition of heater warm
up time and method for determining it, see type 6CG7. Except for heater rating, 
type 17BQ6-GTB is identical with glass octal type 6BQ6-GTB;6CU6. 
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BEAM POWER TUBE NC~"

2 

p ~, 

Glass octal type used as horizon-
17DQ 6-A ta! deflection amplifier in television -

receivers employing series-connected H H 

heater strings. Outline 37, OUTLINES 8 

SECTION. Heater volts (ac/dc), 16.8; Ne l 3 

amperes, 0.45; warm-up time (average), 11 seconds. For definition of heater warm
up time and method for determining it, see type 6CG7. Except for heater rating, 
type 17DQ6-A is identical with glass octal type 6DQ6-A. 

19 

HIGH-MU TWIN POWER TRIODE 
Glaaa type used in output stage of battery

operated receivers. Outline 34 or 35, OUT
LINES SECTION. Tube requires six-contact 
socket. Filament volts (de), 2.0; amperes, 0.26. 
Except for filament current, this type is elec
trically identical with type lJ 6-G T. Type 19 is 
a DISCONTINUED type listed for reference 
only. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as damper 

19 A U4 diode in horizontal-deflection circuits 
of black-and-white television receivers 
employing series-connected heater 
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 (AC/DC) ...................................... . 18.9 volts 
HEATER CURRENT. . ..................................... . 0.6 ampere 
HEATER WARM-UP TIME (Average)* ................................. . 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Plate to Heater and Cathode ..................................... . 
Cathode to Heater and Plate ................. · .................... . 

8.5 µ,µf 
11. 5 iiiif 

Heater to Cathode ........................................... . 4.0 iiiif 

* For definition of heater warm-up time and method for determining it, see type 6CG7. 

DAMPER SERVICE 
For operation in a 525-line, 30•/rame system 

Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGE# (Absolute maximum) . .................. . 
PEAK PLATE CURRENT. . . . ........................................ . 

4500° max volts 
1050 max ma 

DC PLATE CURRENT. . .................................. . 175 max ma 
PLATE DISSIPATION ...................................... . 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ................ . 
Heater positive with respect to cathode. . . . . . . . . . . . ............... . 

4500°tmax volts 
300• max volts 

# 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. 
t The de component must not exceed 900 volts. 
• The de component must not exceed 100 volts. 

19BG6-G 

19BG6-GA 

BEAM POWER TUBE 
Glaaa octal types used as output amplifiers 

in horizontal deflection circuits of television 
equipment of the "transformerless" type where 
high pulse voltages occur during short duty 
cycles. Outlines 45 and 53, respectively, OUT
LINES SECTION. Tubes require octal socket. 
Vertical tube mounting is preferred but hori
zontal operation is permissible if pins N o.2 and 
No.7 are in vertical plane. Heater volts (ac/dc), 
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18.9; amperes, 0.3. Direct interelectrode capacitances (approx.) for type 19BG6-GA: grid No.1 to plate, 
0.8 µµf; grid No.1 to cathode, heater, grid No.2, and grid No.3, 11 µµf; plate to cathode, heater, grid 
No.2, and grid No.3, 6 µµf. Except for heater rating and interelectrode capacitances, type 19BG6-GA 
is electrically 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-
lator, amplifier, or mixer in television receivers 19· J6 
of the "transformerless" type. Outline 11, OUT-
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 

P I 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 A1 amplifier,· ~nd curves, refer to type 6J6. Maximum 
ratings and characteristics for mixer service (each unit): plate volts, 150 (300 ma,;); cathode-bias 
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance, 
190t µmhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 max. Type 
19J6 is used principally for renewal purposes. 

TRIPLE DIODE-HIGH-MU TRIODE 
7 

KT,KD1 Miniature type used as combined. audio 
KD3.1S amplifier, AM detector, and FM detector in 19J8 

AM;FM receivers of the a/c or "transformer" 
type. Outline 15, OUTLINES SECTION. 
Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater 
volts (ac/dc), 18.9; amperes, 0.16. Except for 

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 

Pe 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. 

·~ 
~ 

f f 

~

GI Gz 

2 3 
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POWER TRIODE 
Glass type used as output amplifier in dry

battery-operated receivers. Filament volts (de), 
3.3; amperes, 0.132. Characteristics as class A, 
amplifier: plate volts, 135 max; grid volta, 
-22.6; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.3; transconduc
tance, 525 µmhoe; 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

ter7-operated receivers. Outline 45, OUTLINES 
SECTION. Filament volts (de), S.S; amperes, 
0,132. Characteristics as class Ai amplifier: plate 
volts, 135 max; grid-No.2 (screen-grid)volts, 67.5 
max;grid-No.1 volts, -1.5; plate ma.,S.7; grid
No.2 ma., 1.3; plate resistance, 826000 ohms; 
transconductance, 500 µmhoa. This is a DIS
CONTINUED type listed for reference only. 
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SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier or biased 

detector in ac-operated receivers. Outline 45, 
OUTLINES SECTION. Tube requires five
contact socket. Heater volts (ac/dc), 2.5; am
peres, 1.75. Typical operation and maximum 
ratings as class A, amplifier: plate volts, 260 
(275 max); grid-No.2 volts, 90; grid-No.1 
volts, -3; plate resistance, 0.6 megohm; trans-

conductance, 1050 pmhos; plate ma., 4; grid-No.2 ma., 1.7 max. Thi• type is used principally for 
renewal purposes. 

25A6 
25A6-GT 

POWER PENTODE ~Gz Gt 

Metal type 25A6 and glaBB-octal type P 
25A6-GT are used in output stage of ac/dc 
receivers. Outlines 6 and 23, respectively, OUT
LINES SECTION. Type 25A6-GT may be 
supplied with pin No.1 omitted. Tubes require H It 
octal socket and may be mounted in any posi- a 
tion. Heater volts (ac/dc), 25; amperes, 0.3. s,2sA6 K ~.• 
Maximum ratings as class A, amplifier: plate Nc,zSA6-GT G3 

volts, 160; grid-No.2 volts, 135; plate di88ipation, 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 23, 
OUTLINES SECTION. Heater volts (ac/dc), 

25A7-GT 25; amperes, 0.3. Typical operation of pentode 
unit as class A1 amplifier: plate volts and grid
No.2 volts, 100 (117 max); grid-No.1 volts,-15; 
plate ma., 20.5; grld-No.2 ma., 4; plate resist
ance, 50000 ohms, transconductance, 1800 

11mhos; 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 ii a 
DISCONTINUED type listed for reference only. 

25AC5-GT 

25B5 

2586-G 

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

ac/dc receivers. Outline 23, OUTLINES SEC
TION. This type may be supp.ied with pin N o.1 
omitted. 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. 

DIRECT-COUPLED 
POWER AMPLIFIER 

Glass type used as claBS A, power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Heater volts (ac/dc), 26; amperes, 0.3. Maxi
mum ratings and characteristics are the same a.a 
for type 25N6-G Type 25B5 is a DISCON
TINUED type listed for reference only 

POWER PENTODE 
Glass octal type used in output stage of 

ac/dc receivers. Outline 41, OUTLINES SEC
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Typical operation as claBS A1 amplifier: plate 
volts, 200 max; 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 pmhos; load resistance, 2500 
ohms; output watts, 7.1. This is a DISCON
TINUED type listed for reference only. 
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TRIODE-PENTODE 
Glass octal type used as amplifier. High• 

mu triode unit and remote-cutoff pentode unit 
are independent. Outline 23, OUTLINES SEC• 
TION. Heater volts (ac/dc), 25; amperes, 0.15. 
Typical operation of pentode unit as class At 
amplifier: plate volts and grid-No.2 volts, 100; 

Kp 1 8 grid-No.l volts, -3; plate ma., 7.6; grid-No.2 
G.3p c, ma., 2; plate resistance, 185000 ohms; transcon--

2588-GT 

ductance, 2000 i,mhos, grid-No.l volts for transconductance of 2 i,mhos, -41. Triode unit: plate 
volts, 100; grid volts, -1; plate ma., 0.6; amplification factor, 112; plate resistance, 75000; transcon
ductance, 1500 i,mhos. This is a DISCONTINUED type listed for reference only. 

Gz P G1l 

NC 

-
H H 

8 

NC K 
G3 

BEAM POWER TUBE 
Glass octal types used as horizon-25 BQ6-GJ 

tal deflection amplifiers in circuits of 25BQ6-
televisionequipment. Outline 30, OUT-
LINES SECTION. These types may GJB 
be supplied with pin No.I omitted. 
Tubes require octal socket and may be / 2 5 CU 6 
mounted in any position. Heater volts 

(ac/dc), 25; amperes, 0.3. Except for heater rating, type 25BQ6-GT is identical 
with glass octal type 6BQ6-GT, and type 25BQ6-GTB/25CU6 is identical with 
glass octal type 6BQ6-GTB;6CU6. Type 25BQ6-GT is used principally for 
renewal purposes. 

K 
G3 

p c, 

-
7 

H H 

8 

BEAM POWER TUBE 
Glass octal type used as output amplifier. 

Outline 41, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Refer to type 
6Y6-G for typical operation as a class At am• 
plifier. Type 25C6-G is a DISCONTINUED 
type listed for reference only. 

BEAM POWER TUBE 

25C6-G 

Glass octal types used as htoelre-i-25CD6-GA 
zontal deflection amplifiers in 
vision receivers employing series- 2SCD6 GB 
connected heater strings. Outlines 53 -
and 45, respectively, OUTLINES 

NC c2 SECTION. Heater volts (ac;dc), 25; 
amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm
up time and method for determining it, see type 6CG7. 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, type 25CD6-GA is identical with glass octal type 6CD6-G 
and type 25CD6-GB is identical with glass octal type 6CD6-GA. 

P~Gz c, Bl:AM POWER TUBE 

- Metal type 25L6 and glass-octal 
H H type 25L6-GT are used in output stage 

of ac/dc receivers. Outlines 6 and 23, 
K respectively, OUTLINES SECTION. 

Nnit:-GT G3 These tubes require octal sockets and 

25L6 
25L6-GT 

may be mounted in any position. Type 25L6-GT may be supplied with pin No.l 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical 
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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. 

25N6-G 

DIRECT-COUPLED TWIN 
POWER AMPLIFIER 

Glass octal type used as class A, power am
plifier. One triode, the driver, is directly con
nected within the tube to the 8"cond, or output, 
triode. Heater volts (ac/dc), 25; amperes, 0.3. 
Characteristics as class A, amplifier-input 
triode: plate volts, 100 (180 max); grid volts, O; 
peak af grid volts, 29.7; plate ma., 5.8. Output 
triode: plate volts, 180 max; plate ma., 46; load 

PT1 GT1 

PT2 

7 
H H 

8 
NC K 

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 

25w4-GJ and as a rectifier in conventional power-supply 
applications. Outline 22, OUTLINES SEC
TION. This type may he supplied with pin No.I 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. 
Except for heater rating and, in damper service, 
a peak inve,.., plate voltage rating of 2000 max 

volts and a peak heater-cathode voltage rating of 450 max volts with heater negative with respect to 
cathode, this type is identical with glass octal type 6W4-GT. Type 25W4-GT is used principally for 
renewal purp08"8. 

25YS 

25Z5 

25Z6 
25Z6-GT 

VACUUM RECTIFIER-DOUBLER 
Glasstypell8"d as half-wave rectifier or volt

age doubler in ac/dc receivers. Outline 34 or 35, 
OUTLINES SECTION. Heater volts (ac/dc), 
25; amperes, 0.8. 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. For voltage
doubler considerations, refer to ELECTRON 
TUBE APPLICATIONS SECTION. 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 25Z6 is used principally for 
renewal purposes. 

Ko2 1<01 
4 

5 

Po D1 

6 
H H 

VACUUM RECTIFIER-DOUBLER p
02
~Ko

2 

Po, 

Metal type 25Z6 and glass-octal 
type 25Z6-GT used as half-wave recti-
fiers or voltage-doublers in ac/dc re- H H 

ceivers. These types are used particu- s:2526 
8 Koa 

larly in "transformerless" receivers of Nc,2szo-GT 

either the ac/dc type or the voltage-doubler type. Outlines 6 and 23, respectively, 
OUTLINES SECTION. Type 25Z6-GT may be supplied with pin No.l omitted. 
Tubes require oetal socket and may be mounted in any position. Type 25Z6 is a 
DISCONTINUED type listed for reference only. 

HEATER VOLTAGE (AC{DC) •••••••••••••.••.•• , .. , ......••.. • • • ..••.•.• 

HEATER CuRRIINT •••••••••••••••• • ••• • • • • • • ..• • • · · · · • • · · • • • · · · · • • • • • 
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Maximum Ratings: HALF-WAVE RECTIFIER 

PEAi< INVERSE PLATE VOLTAGE .•......•.•..•......••.....••..•.•..... 
PEAK PLATE CURRENT (Per Plate) .......•...................•.•...•.. 
DC OUTPUT CURRENT (Per Plate) ..........•..•...•....•...•.......•.. 
PEAK HEATER-CATHODE VOLTAGE ............•.•.......•.••.•••..•.... 

Typical Operation (Capaciwr-Input Filter):° 
( Unle,s otherwise indicated, values are for both plates in parallel.) 
AC Plate-Supply Voltage per Plate (rrns) . . . . . . . 117 
Filter-Input 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 

(Same as for Half-Wave Rectifier.) 

Typical Operation: 
AC Plate-Supply Voltage per Plate-(rms) ................. . 
Filter-Input Capacitor (Each) ........................... . 
Min. Total Effective Plate-Supply Impedance per Platet .... . 
DC Output Current .................................... . 

160 
16 

40 
76 

Half-Wave 
117 

16 
30 
75 

700 max 
450 max 

75 max 
350 max 

235 
16 

100 
75 

256 
200 

55 

Full-Wave 
117 

16 
16 
75 

0 In half-wave rectifwr service, the two units may be used separately or in parallel. 

volts 
ma 
ma 

volts 

volts 
µI 

ohms 
ma 

volts 
volts 

volts 

volts 
µf 

ohms 
ma 

t When a filter-input capacitor larger than 40 µf 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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MEDIUM-MU TRIODE 
Glass type used as rf voltage amplifier in 

ac-operated receivers. Outline 42, OUTLINES 
SECTION. Tuhe requires four-contact 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 36, 
OUTLINES SECTION. Tube 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. 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or de

tector in battery-operated receivers. Outline 34 
or 35, OUTLINES SECTION. Tuhe requires 
four-contact socket. Filament volts (de), 2.0; 
amperes, 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. 
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POWER TRIODE 
Glass type used in output etage of battery

operated receivere. Outline 34 or 35, OUTLINES 
SECTION. Tube requires lour-contact socket. 
Filament volts (de), 2.0; amperes, 0.13. Typical 
operation as claBB A, amplifier: plate volts, 180 
max; grid volts, -30; plate ma., 12.3; plate re
sistance, 3600 ohms; amplification factor, 3.8; 
transconductance, 1050 µmhos; load resistance, 
6700 ohms; output watts, 0.375. Thie is a DIS
CONTINUED type listed for reference only. 

SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier or biased 

detector in battery-operated receivers. Outline 
46, OUTLINES SECTION. Tube requires four
contact so<'ket. Filament volts (de), 2.0; amperes, 
0.06. Typical operation as clase A, amplifier: 
plate volts, 180 max; grid-No.2 ma., 0.4 max; 
plate resistance, greater than 1 megohm; plate 
ma., 1.7; transconductance, 650µ.mhos. This is a 
DISCONTINUED type listed for reference only. 

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/dc), 
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, 

~G 

~ F F 

90; grid ... No.1 volt.a, -7; plate ma., 27; grid-No.2 ma .. 2; plate resistance, 17000 ohms: transconductance,. 
4800i,mhoe; load resistance, 2600 ohms; maximum-signal output watts, I .0. This is a DISCONTINUED 
type listed for reference only. 

33 

POWER PENTODE 
Glass typP used in output stage of battery

operated receivers. Outline 42, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes. 0.26. Typical 
operation as class A, amplifier: plate and grid-
N o.2 volts, 180 max; grid-No.1 volts, -18; plate 
ma., 22; grid-No.2 ma., 5; plate resistance, 
55000 ohms: transconductance, 1750 i,mhos; 

loadreeistance, 6000 ohms; output watts, 1.4. This is a DISCONTINUED type listed for reference only. 

34 

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

tery-operated radio receiverS-. particularly those 
employing ave. Outline 46, OUTLINES SEC
TION. Tube requires four-contact socket. Fila-
ment volts (de), 2.0; amperes, 0.06. Character
istics as class At amplifier: plate volts, 180 max; 
grid-No.2 volts, 67.5 max; grid-No.1 volts, -3 
min; plate ma., 2.8; grid-No.2 ma., 1.0; plate 

Gt 
•

~2 

2 3 

I 4 G3 
f+ F-

resistance, 1.0 megohm; transconductance, 620 i,mhos; transconductance at grid-N o.1 voltage of -22.5 
volts, 15 i,mhoe. This is a DISCONTINUED type listed for reference only. 

35 

REMOTE-CUTOFF TETRODE 
Glass type used as rf or if amplifier in ac 

receivers. Outline 46, OUTLINES SECTION. 
Tube requires five-contact socket. Heater volts 
(ac/dc), 2.5; amperes, 1.75. Characteristics as 
claBB A, amplifier: plate volts, 250 (275 max); 
grid-No.2 volts, 90 max; grid-No.1 volts, -3 
min; plate ma., 6.5; grid-No.2 ma., 2.5; trans
conductance, 1050 µmhos; transconductance at 

grid-No.1 voltage of -40 volts, 15 i,mhos. This is a DISCONTINUED type listed for reference only. 
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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), 35; amperes, 0.15. For ratings, 
and curves, refer to glass-octal type 35L6-G T. 
Type 85A5 is used principally for renewal 
purposes. 

35AS 

BEAM POWER TUBE 
Miniature type used in output 

stage of compact, ac /de radio receivers. 3 5 B 5 
c, Because of its high power sensitivity at 

plate and screen-grid voltages available 
in ac/dc receivers, it is capable of pro-

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 VOLTS (AC/DC) ............................................. . 
HEATER CURRENT .................................................. . 
DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 

Grid N o.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-N0.2 (SCREEN-GRID) VOLTAGE ................................. . 
PLATE DISSIPATION ............... ,,. , , .. , , , . , , . , .. , , . , , , , . , , .. . 
GRm-No.2 !!'<-PUT....... . ......................... , ........ , .. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................ . 
Heater positive with respect to cathode ............................ . 

BEAM POWER TUBE 
Miniature type used in output 

stage of compact, ac/dc radio receivers. 

35 
0,15 

0,7 
12 

9 

117 max 

4.5max 
l.0max 

150 max 
150 max 

volte 
ampere 

µµf 

µµf 
µµf 

volte 

watts 
watt 

volte 
volte 

Because of its high power sensitivity 35CS 
and high efficiency at plate and screen-
grid voltages available in ac/dc re-
ceivers, the35C5is capable of providing 

G3 a relatively high power output. Except 
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), , . , ... , ... , . , ... , . , , .. , , . , .. , , , .. , , ........ . 
HEATER CURRENT.,., .. ,,, ... , ... ,., .. ,, .. ,,,, ... ,, ... , .. ,, .. ,,,., .. . 

DIRECT lNTERELECTRODE CAPACITANCES (Approx.): 
Grid N o.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 .... , .. , .. ,, ........ ,,, .......... ,, ...... , ... , .......• 
GR!D-No.2 (SCREEN-GRID) VOLTAGE,.,., ... , ...... ,.,,., .... , ... ,.,,,, .. 
PLATE DISSIPATION ... , ..... , .... , .. ,, .. ,.,., ....... ,, ... , ......... ,., 
GR!D-N o.2 INPUT ...... , ...•............... , ........................• 
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0.15 

o. 7 
12.2 
9,0 

135 max 
117 max 
4.5max 
1.0max 

volts 
ampere 

µµf 
µµf 
µµf 

volts 
volte 
watts. 
watt 
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PEAK HEATEQ-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............. , ..... , .... , • , •... 
Heater positive with respect to cathode ............. , , ............... . 

BULB TEMPE8ATURE (At hottest point on bulb IUJ'face). , .••• , • , • , , •. , , ... . 

Typical Operatlon: 
Plate Voltage ....................................................... . 
Grid-No.2 Voltage .................................................. . 
Grid-No.l (Control-Grid) Voltage ...................................... . 
Peak AF Grid-No.l Voltage ........................................... . 
Zero-Signal Plate Current ......•............••....•....•........•...... 
Maximum-Signal Plate Current .......•.......•.••.•..•.•............... 
Zero-Signal Grid-No.2 Current (Approx.) ............................... . 
Maximum-Signal Grid-No.2 Cune».t (Approx.) .. ........................ . 
Plate Resistance (Approx.) ...................•........................ 
Transconductance ......................................•............. 
Load Resistance ..................................................... . 
Total Harmonic Distortion ............................................ , 
Maximum-Signal Power Output ..................................•..... 

Maximom Ch-cult Values Cl'OT mazimnm ratd cmiditiom): 

·Grid-No.1-Circait Resietanee: 
For bed-bias operation ........................................... .. 
For eathode-bias operation .......................................... . 

INSTALLATION ANO APPLICATION 

180ma.:,; 
180 mao: 
260ma;,; 

110 
110 

-7.6 
7,6 
40 
41 
8 
7 

13000 
6800 
2600 

10 
1.6 

8.1 mao: 
0.5 ma:r 

volts 
volts 

•c 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
µmhoa 

ohms 
per cent 

watts 

megohm 
megohm 

Type 35C5 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 ratinr;, 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 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 bias 
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 

,a 

50 

25 

0 

AVERAGE PLATE CHARACTERISTICS 
PENT00£ CONHECTION 

TVPE 35C5 
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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 35W4 are connected in series. 

As a power amplifier (class A1), 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.l current does not flow during any part of the input cycle. 

BEAM POWER TUBE 

Glass octal type used in output 
stage of ac/dc radio receivers. Out
line 23, OUTLINES SECTION. Tube 
requires octal socket and may be 

"c mounted in any position. This type 

35L6-GT 

may be supplied with pin No.I omitted. Refer to miniature type 35C5 for installa
tion, application information, and curves. 

HEATER VOLTA<lE (AC/DC) ................................ . 
HEATER CURRENT ...................................... . 
DIRECT INTERE!.ECTRODE 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 .................................................... . 
GRIO-No.2 (SCREEN-GRID) VOI,TAGE. . ................................ . 
PLATE DISSIPATION ................................................. . 
GRm-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-N o.2 Supply Voltage. . . . . . ............... . 
Grid-No.1 (Control-Grid) Voltage ........................ . 
Cathode-Bias Resistor . ..... . 
Peak AF Grid-No.I Voltage ............................. . 
Zero-Signal Plate Current ............................... . 
Maximum-Signal Plate Current . ......................... . 
Zero-Signal Grid-N o.2 Current I Approx.) .................. . 
Maximum-Signal Grid-No.2 Current ,Approx.) ............. . 
Plate Resistance (Approx.) . . ..................... . 
Transconductance. . . . . . . . . . . . . . . . . . . ................. . 
Load Resistance. . . . . . . . . . . . . . . . . ............ . 
Total Harmonic Distortion .............................. . 
Maximum-Signal Power Output .......................... . 

Fixed Bias 
110 
no 

-7.5 

7.§ 
40 
41 

3 
7 

14000 
5800 
2500 

10 
1. 5 

HALF-WA VE VACUUM RECTIFIER 

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. 

HEATER VOLTAGE (AC/DC): * 
ENTIRE HEATER (PINS 3 AND 4.). . . . . . . . . . . . . . . . . . . . . . . . 35 
PANEi, LAMP SECTION (PINS 4 AND 6). . . . . . . . . . . . . . . . . . . 7. 5 

HEATER CURRENT: 
BETWEEN PIN8 3 AND 4............................... 0.15 
BETWEEN PINS 3 AND 6. . . . . ......................•.. 

* Without panel lamp. ** With No.40 or No.47 panel lamp. 
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36 volts 
0.16 ampere 

0.6 ,.,.r 
13 ,,.,.1 

9.6 ,.,.r 

200 max volts 
117 max volts 
8.5 max watts 
1.0max watt 

150 max volts 
150 max volts 

Cathode Bias 
200 volts 
110 volts 

volts 
180 ohms 

8 volts 
43 ma 
43 ma 
2 ma 

5.6 ma 
34000 ohms. 

6100 µmhos. 
6000 ohms 

10 per cent 
3.0 watts 

35W4 

.... 
32 volts-

6.6 volts 

ampere 
0,16 ampere· 
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Maximum Ratings: HALF-WAVE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE •••••••••....•.••.••.....••....•...••.• 
PEAK PLATE CURRENT •••••••••••••••••••••.•.......•••..••••••...••• 
DC OUTPUT CURRENT: 

With Panel Lamp and { N ° Sh_unting _Remstor · · · · · · · · · · · · · · · · · · · · · · · · 
Shunttng Res1Stor .......................... . 

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 

330 max 
600 max 

60max 
90 max 

100 max 

15 max 

330 max 
330 max 

volts 
ma 

ma 
ma 
ma 

volts 

volts 
volts 

AC Plate-Supply Voltage (rma)........ • . . . . . . . . . . . . • • 117 117 117 117 volts 
Filter-Input Capacitor. . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 40 40 40 µf 
Minimum Total Effective Plate-Supply 

Impedance. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 15 15 15 15 ohms 
Panel-Lamp Shunting Resistor. . . . . . . . . . . . . . . . . . . . . . . . . 300 150 100 ohms 
DC Output Current.................................. 60 70 80 90 ma 
t No.40 or No.47 panellamp used in circuit given below with capacitor-input filter. 

Typical Operation without Panel Lamp: 
AC Plate-Supply Voltage (rms) ...•................................... 117 

40 
15 

100 

volts 
µ( 

ohms 
ma 

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.) ..................••.................. 135 
120 

volts 
volts At full-load current (100 ma.) . .................................... . 

Voltage Regulation (Approx.): 
Half-load to full-load current .........................•............ 15 volts 

Maximum Circuit Values: 
Panel-Lamp Shunting Resistor"': 

For de output current of Hi:::::::::::::::::::::::::::::::::::::·: 
*Required when de output current is greater than 60 milliamperes. 

800 max 
400 max 
250 max 

ohms 
ohms 
ohms 

INSTALLATION AND APPLICATION 

50 

OPERATION CHARACTERISTICS 
HALF WAVE RECTIFIER . 

I I I I I I I I I 

TVPE35W4 

E-F-=~u~1:.1N
11l~&~~m~o".:'>3 a. 

PLATE VOLTS:ll7RMS 
TOTAL EFFECTIVE PLATE·SUPPLV 

IMPEDANCE=15 OHMS 
C=CAPACITOR INPUT TO FILTER 

~-- C:40 ,. ~, ~ i-- ..}fl 

,-.... 
~ 

0 25 50 75 100 
LOAD MILLIAMPERES 

9ZCM·&615Tf 

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. 

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 Ra for de 
output currents greater than 60 milliamperes 
are given in tabulated data. 

117-V 
LINE 

280 

oc 
OvTPUT 
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HALF-WAVE 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 36Z5-GT. For typical operation and 
curves, refer to miniature type 36W4. Type 
36Y 4 is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply of 

ac/dc receivers. Outline 20, OUTLINES SEC
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 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 purpo~. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

ac/dc receivers. Outline 23, OUTLINES SEC
TION. Tube requires octal socket. This type 
may be supplied with pin No.1 omitted. Heater 
volts (ac/dc), 35; amperes, 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. 

HALF-WAVE VACUUM RECTIFIER 

Glass octal type used in power 
supply of ac/dc receivers. The heater 
is provided with a tap for operation 
of a panel lamp. Outline 23, OUT-

HL~S 

Ne K LINES SECTION. Tube requires 

35Y4 

3523 

3524-GT 

3525-GT 

octal socket and may be mounted in any position. This type may be supplied with 
pin No.I omitted. For installation and application considerations, refer to minia
ture type 35W 4. 

HEATER VOLTAGE (AC/DC): 
ENTIRE HEATER (PINS 2 AND 7) ....................... . 
PANEL LAMP SECTION (PINS 2 AND 3) .................. . 

HEATER CURRENT: 
BETWEEN PINS 2 AND 7 .............................. . 
BETWEEN PINS 3 AND 7 .............................. . 

* 
35 

7.6 

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 S":unting ;Resistor ................•...•. 
Shuntmg 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. . . . . . . . . . . . ...........••••. 
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*• 32 
6.6 

0.16 

700 max 
600 max 

60 mlJ% 
90max 

100 max 

15 max 

360 max 
360 max. 

volts 
volts 

ampere 
ampere 

volts 
ma 

ma 
ma 
ma 

volts 

volts 
volts 
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Typical Operation with Panel lamp:t 
AC Plate-Supply Voltage (rms) . . . . . . . . . . . • . . . . . . . . . . 117 117 117 117 235 
Filter-Input Capacitor. . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 40 40 40 40 40 
Minimum Total Effective Plate-Supply Impedance..... 15 15 15 15 100 
Panel-Lamp Shunting Resistor................... . . . . 300 150 100 
DC Output Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 70 80 90 60 

t No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 

Typical Operation without Panel lamp: 
AC Plate-Supply Voltage (rms)........................... 117 236 
Filter-Input Capacitor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 40 
Minimum Total Effective Plate-Supply Impedance.......... 16 100 
DC Output Current..................................... 100 100 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (50 ma.). . . . . . . . . . . . . . . . . . . . . . . . . . 140 280 
At full-load current (100 ma.). . . . . . . . . . . . . . . . . . . . . . . . . . 120 236 

Voltage Regulation (Approx.): 
Half-load to full-load current. . . . . . . . . . . . . . . . . . . . . . . . . . 20 46 

Maximum Circuit Values: 
Panel-Lamp Shunting Resistor*: 

For de output current of 80 ma ................................... . 
~

70 ma .................................. , 

90 ma ........................... . 
* Required when de output current is greater than 60 milliamperes. 

36 

SHARP-CUTOFF TETRODE 
(;lass type used as rf or if amplifier or as 

biased 0r grid-resistor detector in radio receiv
ers. Outline 39, OUTLIN~:s SECTION. Tube 
requires five-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Characteristics as 
class A1 amplifier: plate volts, 250 max; grid
N o.2 volts, 90 ,na.r; grid-N o.1 volts, -3; plate 
ma., 3.2; grid-No.2 ma., 1.7 max; plate resist-

800 t>!II"' 
400 max 
250 max 

volts ,,r 
ohms 
ohms 

ma 

volts 
i,f 

ohms 
ma 

volts 
volts 

volts 

ohms 
ohms 
ohms 

ance, 0.55 megohm; transconductance, 1080 i,mhos. This is a DISCONTINUED type listed for refer
ence only. 

37 

38 

39/44 

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/dcJ, 6.3; amperes, 0.3. 
Characteristics as class A1 amplifier: plate volts, 
250 n,ax; grid volts. -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 µmhos. This is a DIS• 
CONTINUED type listed for reference only. 

POWER PENTODE 
Glass type used in output stage of radio 

receivers. Outline 39, OUTLINES SECTION. 
Tube requires five-contact soeket. Heater volts 
(ac/dc}, 6.3; amperes, 0.3. Characteristics as 
class A, amplifier: plate and grid-No.2 volts, 250 
max; grid-No.1 volts, -25; plate ma., 22; grid
No.2 ma., 3.8; plate resistance, 0.1 megohm; 
transconductance, 1200 µmhos; 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 39, OUTLINES SECTION. Tube re
quires five-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Characteristics as class A1 am-
plifier: plate volts, 250 max; grid-No.2 volts, 90 
max; grid-No.1 volts, -3 min; plate ma., 5.8; 
,:rid-No.2 ma., 1.4; plate resistance, 1.0 meg-

G 

.~. 
~ H H 

ohm; transconductance, 1050 µmhos; transconductance at grid-No.1 bias of -42,5 volts, 2 µmhos, Thia 
Is a DISCONTINUED type listed for reference only. 
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MEDIUM-MU TRIODE 
Glass type used as resistance-coupled or 

impedance-coupled amplifier in battery-oper
ated receivers. Outline 42, OUTLINES SEC
TION. Filament volts (de), 5; amperes, 0.26. 
Characteristics as class A1 amplifier: plate-sup
ply volts, 180; load resistance, 250000 ohms; 
grid volts, -3; plate ma., 0.2; plate resistance, 
150000 ohms; amplification factor, 30; trans
conductance, 200 µmhos. This is a DISCON
TINUED type listed for reference only. 

POWER PENTODE 
Glass type used in output stage of radio re

ceivers. Outline 34 or 35, OUTLINES 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 42, OUTLINES SEC
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.7. This type is 
electrically identical with type 6F6. Type 42 is 
used principally for renewal purposes. 

POWER PENTODE 
Glass type used in audio output stage of 

ac/dc receivers. Outline 42, 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

cei vers. Outline 42, OUTLINES SECTION. 
Tube requires four-contact socket and should 
preferably be mounted in vertical position. 
Horizontal operation is permissible if pins 1 and 
4 are in vertical plane. Filament volts (ac/dc), 
2.5; amperes, 1.5. This type is used principally 
for renewal purposea. 

Typical Operation: CLASS A1 AMPLIFIER 
Plate Supply Voltage (275 volts max). . . . . . . . . . . 180 260 276 
Grid Voltage*................................ -31. 5 -50 -56 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . 1020 1470 1550 
Plate Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 34 36 
Plate Resistance............................. 1650 1610 1700 

40 

41 

42 

43 

45 

volts 
volts 
ohms 

ma 
ohms 

Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . 3. 6 3. 5 3. 6 
Transconductance ....... , . . . . . . . . . . . . . . . . . . . . 2125 2176 2050 14mhos 
Load Resistance. . . . . . . . .. . . . .. . . . . . . . . . . . . . . 2700 3900 4600 ohms 
Undistorted Power Output .................... 0.826 1.6 2.0 watt& 
* Grid volts measured from mid-point of ac-operated filament. Cathode-resistor bias is advisable in 
all cases, required if grid-coupling resistor (max value of 1.0 megohm) is used. 

HALF-WAVE VACUUM RECTIFIER 
Miniature type used in power supply of 

small, portable, ac/ de/battery receivers where 
small size and low heat dissipation are impor
tant. Outline 11, OUTLINES SECTION.Tube 
requires miniature seven-contact socket and 
may be mounted in any position. Heater volts 
(ac/dc) 46; amperes,·0.075. Maximum ratJtgs: 
peak in verse plate vol ts, 350 max; peak plate 

4523 

ma., 890 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, 16 
ohms; de output ma .. 66. This is a DISCONTINUED type listed.for reference only. 
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HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply 

of ac/dc receivers. The heater is provided 
with a tap for operation of a panel lamp. Out
line 23, OUTLINES SECTION. Tube requires 
octal socket. This type may be supplied with 
pin N o.1 omitted. Except for difference in 
heater voltage, this type has the same ratings 
and typical operation values as glass-octal type 
35Z5-GT. Type45Z5-GTisaDISCONTINUED 
type listed for reference only. 

HEATER VOLTAGE (AC/DC): * 
ENTIRE HEATER (PINS 2 AND 7). . . . . . . . . . . . . . . . . . . . . . . . 46 
PANEL LAMP SECTIONS (PINS 2 AND 3).... . . . . . . . • . . 7. 5 

HEATER CURRENT: 
BETWEEN PINS 2 AND 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 15 
BETWEEN PINS 3 AND 7 ......•........................ 

* Without panel lamp. ** With No. 40 or No.47 panel lamp. 

46 

DUAL-GRID POWER AMPLIFIER 
Glass type used as class A, or class B am-

plifier in radio equipment. Outline 52, OUT
LINES SECTION. Tube requires five-con
tact socket. Filament volts (ac/dc), 2. 6; 
amperes, 1. 75. Typical operation as class A1 
amplifier (grid N o.2 connected to plate at 
socket): plate volts, 250 max; grid volts, -33; 
plate ma., 22; plate resistance, 2380 ohms; am-

p 

"L~> 

2 7 
H H 

I 8 

NC K 

** 42 volts 
6.6 volts 

ampere 
0.16 ampere 

GJ 

p1}::: 4 

Gz 

I > 
f f 

plification factor, 5.6; transconductance, 2350 µmhos; load resistance for maximum undistorted power 
output, 6400 ohms; undistorted output watts, 1.25. This is a DISCONTINUED type listed for refer
ence only. 

47 

POWER PENTODE 
Glass type used in audio output stage ol 

radio receivers. Outline 52, OUTLINES SEC
TION. Tube requires five-contact socket and 
should preferably be mounted in vertical posi
tion. Horizontal operation is permissible if pins 
1 and 5 are in vertical plane. Filament volts 
(ac/dc), 2.5; amperes, 1.75. Typical operation 
as class A, amplifier: plate and grid-No.2 volts, 

250 m,u;; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms; 
transconductance, 2600 µmhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used 
principally for renewal purposes. 

48 

49 

POWER TETRODE 

Glass type used in audio output stage of 
radio receivers designed to operate from de 
powerlines.Outline 52,OUTLINES SECTION. 
Heater volts (de), 30; amperes, 0.4. Typical 
operation as class A1 amplifier: plate volts, 
125 max; grid-N o.2 volts, 100 max; grid-N o.1 
volts, -20; plate ma., 56; grid-No.2 ma., 9.5; 
transconductance, 3900 µ.mhos; load resistance, 
1500 ohms; output watts, 2.5. This is a DIS
CONTINUED type listed for reference only. 

DUAL-GRID POWER AMPLIFIER 
Glass type used in output stage of battery

operated receivers. Outline 42, OUTLINES 
SECTION. Tube requires five-conta~t socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class A, amplifier (grid N o.2 con
nected to plate at socket): plate volts, 136 m,u;; 
grid volts, -20; plate ma., 6; plate resistance, 
4175 ohms; amplification factor, 4. 7; transcon
ductance, 1126 µmhos; load resistance, 11000 
ohms; output watts (approx.), 0.17. This is a 
DISCONTINUED type listed forreferenceonly. 
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POWER TRIODE 
Glass type used in output stage of af am

plifiers 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 
(ac/dc), 7.5; amperes, 1.25. Characteristics aa 
Class A, amplifier: plate volts, 450 max; grid 
volts, -84; cathode resistor, 1530 ohms; plate 

50 

ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 µ.mhoe; load 
resistance, 4350 ohms; output watts, 4.6. Resistance in grid-coupling circuit should not exceed 10000 
ohms. This is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 
GlasR 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 50A 5 is used principally for renewal 
purposes. 

SOAS 

BEAM POWER TUBE 

Miniature type used in output SOBS 
stage of compact ac/dc receivers. Be-

c, cause of its high power sensitivity at 
plate and screen-grid voltages avail
able in ac/dc receivers, it is capable of 

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 TUBE 
Miniature type used in output 

H stage of compact, ac/dc radio receiv-
ers. Because of its high power sensi- SOCS 
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 ,lass-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 (Ao,'00). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
HEATER CURRENT.................................................... 0.16 
DIRECT INTERELECTKODE CAPACITANCES (Approx.): 

Grid No.l to Plate................................................. 0.7 
Grid No.l to Cathade, Heater, Grid No.2, and Grid No.3............... 13 
Plate to Cathode, tl:eater, Grid No.2, and Grid No.3.................... 9 

Maximum Ratings: 
CLASS A1 AMPLIFIER 

PLATE VOLTAGE ..............................•............... , .... , .. 
GRrn-No.2 (SCREE .... GlfIQ) VOLTAGE .................................... . 
PLATE DISSIPATION .........................................•... , ....• 
GRrn-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) ......•..•••••.•.••• 
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136 IIIIJCI: 
117 mcb 
6.6 ma.: 

1.25 ma.: 

180 max 
180 ma.: 
260 ma.: 

volts 
ampere 

µµf 
µµf 
p,µf 

volts 
volte 

watts 
watts 

volts 
volts 

•c 
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Typical Operation: 
Plate Voltage ....•..•....•.....•...............•.•...••..••..••..•••. 
Grid-No.2 Voltage ...........................................•....••.. 
Grid-No.1 (Control-Grid) Voltage ........................•.•..•.••...... 
Peak AF Grid-No.1 Voltage .... · ...................•••.•.••..••.•••••... 
Zero-Signal Plate Current ........................•..................•.. 
Maximum-Signal Plate Current ...................•..................... 
Zero-Signal Grid-N o.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 maximum rated conditiom): 

Grid-No.1-Circuit Resistance: 

110 
110 

-7.6 
7.6 
49 
50 

4 
8.5 

10000 
7600 
2600 

9 
1.9 

volta 
volts 
volta 
volta 

ma 
ma 
ma 
ma 

ohms 
,.mhos 
ohms 

per cent 
watts 

For fixed-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . 0 .1 max megohm 
For cathode-bias operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 6 max megohm 

INSTALLATION AND APPLICATION 

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
hee.ter circuit of the "universal" 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 

200 I I I 
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voltage supply. Between this side of the line and the 50C5(•s), any necessary 
auxiliary resistance and the heater of the 35W 4 are connected in series. 

As a power amplifi,er (class A,), 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 41, OUTLINES SEC
TION. Heater volts (ac/dc), 50; amperes, 0.15. 
Except for heater rating, this type is identical 
with glass octal type 6¥6-G. Type 50C6-G is 
used principally for renewal purposes. 

BEAM POWER TUBE 
Glass octal type used in output 

SOC6-G 

stage of ac/dc radio receivers. Out- SOL6-GJ 
line 23, OUTLINES SECTION. Tube 
requires octal socket and may be 
mounted in any position. This type 

Ne may be supplied with pin N o.1 omit-
ted. Refer to miniature type 50C5 for curves and installation and application in
formation. 

HEATER VOLTAGE (AC/DC) ...........................................• 
HEATER CURRENT ..........................................•••••.••• 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid N o.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.a ................. . 

CLASS A1 AMPLIFIER 
Maximum Ratings: 
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 ................................... . 
Grid-No.2 Supply Voltage ...........•.................... 
Grid-No.1 (Control-Grid) Voltage ........................ . 
Peak AF Grid-No.I Voltage ............................. . 
Cathode-Bias Resistor .................................. . 
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 ................•.......... 

Fi.:r;ed Bia,, 
110 
110 

-7.5 
7.5 

49 
50 
4 

10 
13000 
8000 
2000 

10 
2.1 

VACUUM RECTIFIER-DOUBLER 
Lock-in type used as hall-wave rectifier or 

voltage doubler in ac/dc receivers. Outline 20, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 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. Reier to 
type 25Z6-GT for maximum ratings, typical 
operation, and curves. Type 50X6 is used 
principally for renewal purposes. 
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50 
0.15 

0.6 
15 

9.5 

200 ma:t 
125 ma:t. 
l0m= 

1.25 ma:t 

150 ma:t 
150 max 

Cathode Bia• 
200 
125 

8.0 
180 

46 
47 

2.2 
8.5 

28000 
8000 
4000 

10 
3.8 

volts 
ampere 

""f Jl,/1,f 

wd 

volts 
volts 

watts. 
watts. 

volts 
volts 

volts 
volts 
volts 
volts 
ohma 

ma 
ma 
ma 
ma 

ohms 
,.mhos 

ohms 
per cent 

watts 
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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 23, OUTLINES 

Koz Po, 
5 

Poz 
3 

H H 

8 
NC K01 

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. 

50Y7-GT 

VACUUM RECTIFIER-DOUBLER 
Gla98 octal type used as half-wave rectifier 

or voltage doubler in ac/ de receivers. This type 
is used particularly in "transformerless0 receiv
ers of either the ac/ de type or the voltage
doubler type. The heater is provided with a tap 
for operation of a panel lamp. Outline 28, OUT
LINES SECTION. Tube requires octal socket. 
For maximum ratings and typical operation as 

Ko2 Po1 
5 

Poz HM 

7 
H H 

8 
NC K01 

half-wave rectifier or voltage doubler without panel lamp, refer to gla98 octal type 25Z6-GT. When 
operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical operation are 
the same u for type 25Z6-GT, except that de output current per plate is 65 ma. Type 50Y7-GT is used 
principally for renewal purposes. 

HEATER VOLTAGE (AC/DC): * 
ENTIRE HEATER (PINS 2 AND 7) • • • • . • • • • • • • • • • • • • • • • • • • 50 
PANEL LAMP SECTION (PINS 6 AND 7). . • . . • . • . . . • . . . . • • • 7. 5 

H&ATER CURRENT: 
BETWEEN PINS 2 AND 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 15 
BETWEEN PINS 2 AND 6 ••••••••••••••.•••••••••••••••• 

* Without panel lamp. 

50Z7-G 

** With No. 40 or No. 47 panel lamp. 

VACUUM RECTIFIER-DOUBLER 
Glau octal type used as half-wave rectifier 

or voltage doubler in ac/ de receivers. Outline 
36, OUTLINES SECTION. The heater is pro
vided with a tap for operation of a panel lamp. 
Without panel lamp, heater volts (ac/dc) of 
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 

,.,. 
46 volts 

5.5 volts 

ampere 
0.15 ampere 

K02 P01 

POz HM 

7 
H H 

8 
NC K01 

between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 maz; 
peak plate ma. per plate, 400 max; de output ma. per plate with panel lamp, 65 max; peak heater
<:athode volts, 350 max; panel lamp section volts (pins 6 and 7), 2.5 maz. This is a DISCONTINUED 
type listed for reference only. 

53 

55 

HIGH-MU TWIN POWER TRIODE 
Gla98 type used in output stage of ac

operated receivers as a class B power amplifier. 
Outline 42, 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 
Glau type used as a combined detector, 

amplifier, and ave tube. Outline 39, 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. 
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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 glasa type 76. Type 
66 is a DISCONTINUED type listed for refer
ence only. 

SHARP-CUTOFF PENTODE 
Glass type used as biased detector in ac

operated receivers. Outline 44, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.6; amperes, 1.0. Except 
for heater rating and capacitances, this type is 
electrically identical with metal type 6J7. Type 
67 is a DISCONTINUED type listed for refer
ence only. 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers employing ave and as a mixer in super
heterodyne circuits. Outline 44, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater ratings, this type is electrically iden
tical with glass-octal type 6U7-G. Type 58 is 
a DISCONTINUED type listed for reference 
only. 

TRIPLE-GRID POWER AMPLIFIER 

56 

57 

58 

Glass type used in audio output stage of 
ac-operated receivers. Outline 52, OUTLINES 
SECTION. Tube requires medium seven-con-
tact (0.865-inch, pin-circle diameter) socket. 59 
Heater volts (ac/dc), 2.6; amperes, 2.0. Typical 
operation as class At amplifier (triode connec-
tion; grids N o.2 and N o.3 tied to plate): plate 

H volts, 250 max; grid volts, -28; plate ma., 26; 
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 
claaa At amplifier (pentode connection; grid N o.3 tied to cathode at socket), refer to type 6F6 with 
plate voltage of 260 volts. Type 59 is a DISCONTINUED type listed for reference only. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half-

wave rectifier and output amplifier in ac/dc 70L7-GJ 
receivers. Outline 27, OUTLINES SECTION. 
Tube requires octal socket. Heater vol ts ( ac/ de) , 
70; amperes, 0.15. Maximum ratings of rectifier 
unit: peak inverse plate volts, 350; peak plate 
ma., 420; de output ma., 70; peak heater-
cathode volts, 176; minimum total effective 

pla~pply impedance, 16 ohms. Typical operation and maximum ratings of beam power unit as class 
A, amplifier: plate and grid-No.2 volts, 110 (117 max); grid-No.1 volts, -7.5; plate ma., 40; grid-No.2 
ma., 8; plate resistance, 16000 ohms; transconductance, 7500 i,mhos; load resistance, 2000 ohms; 
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 max watt. This type is used 
principally for renewal purposes. 

~G 

~ F F 

POWER TRIODE 
Gius type used in output stage of audio

frequency amplifiers. Outline 42, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 6.0; amperes, 0.25. 
Characteristics as class A, amplifier: plate volts, 
180 max; grid volts, -40.5; cathode resistor, 
2160 oh1DS; plate ma., 20; plate resistance, 1750 
ohms: amplification factor, 8; transconductance, 

71-A 

1700 i,mhos; load resistance, 4800 ohms; undistorted output watts, 0.79. This is a DISCONTINUED 
type listed for reference only. 
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TWIN DIODE-HIGH-MU TRIODE 
Glass type used as combined detector, am

plifier, and ave tube in radio receivers. Outline 
39, OUTLINES SECTION. Tube requires six
contact socket. Heater volts (ac/dc), 6.3; am
peres, 0.3. Except for i nterelectrode capaci
tances and plate volts of 250 max, 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 dP.

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 A1 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. 

SHARP-CUTOFF PENTODE 
Glass type used as biased detector or high

gain amplifier in radio receivers. Outline 39, 
OUTLINES SECTION. Tube requires six
contact socket. Heater volts (ac/dc), 6.3; am
peres,0.3. Except for capacitances and grid-No. 
2 rating of 100 max volts, type 77 is electrically 
identical with metal type 6J7. Type 77 is used 
principally for renewal purposes. 

REMOTE-C:UTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers, particularly those employing a vc. 
Outline 39, OUTLINES SECTION. Tube re
quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. 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 
A, driver. Outline 39, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; 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., 10.5; effective load resistance 

G 

P?~~K w 
H H 

(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 max; average plate 
dissipation, 11.5 watts max. This is a DISCONTINUED type listed for reference only. 

80 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

equipment having moderate direct-current re
quirements. Outline 42, OUTLINES SECTION. 
Tube requires four-contact socket and should 

Po~
1 

w 
F F 

be mounted preferably in a vertical position. 
Horizontal mounting is permissible if pins 1 and 
4 are in a horizontal plane. Filament volts (ac), 
5.0; amperes, 2.0. For filament operation, refer 

to type 5U4-G. Type 80 is electrically identical with glass-octal type 5Y3-GT. Type 80 is used princi
pally for renewal purposes. 
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HALF-WAVE VACUUM RECTIFIER 
Glasa 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-contactsocketandshould be mounted 
preferably in a vertical position. Horizontal 
mounting is permissible if pins 1 and 4 are in a 
vertical plane. Filament volts (ac), 7.5; amperes, 

81 

1.25. Ratings as half-wave rectifier: peak inverse plate volts, 2000 max; peak plate ma., 500 max; 
de output ma., 85 max. This is a DISCONTINUED type listed for reference only. 

PowPo, 2 3 

• 
I 4 

F F 

FULL-WAVE MERCURY-VAPOR 
RECTIFIER 

Glass type used to supply de power of unl-
f orm voltage to receivers in which the rectified 
current requirements are subject to considerable 
variation. Outline 42, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be mounted in vertical position with base down. 
Filament volts (ac), 2.5; amperes, 3. Maximum 
ratings for full-wave rectifier service: peak in-

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. 

FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 

equipment having high de requirements. Out
line 42, OUTLINES SECTION. Tube requires 
four-contact socket. Heater volts (ac), 5.0; am
peres, 2. This type is identical electrically with 
glass-octal type 5V4-G. Type 83-vis used princi
pally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER 
Glass type used 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; 
amperes, 0.5. Maximum ratings: peak inverse 
plate volts, 1250 max; peak plate ma., 180 max; 
de output ma., 60 max; peak heater ... cathode 
volts, 460 max. Typical operation with capaci-

83-v 

84/624 

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 u.d 
principally for renewal purposes. 

TWIN DIODE-MEDIUM-MU TRIODE 
Poz 4 Po, Glass type uaed as a combined detector, 

T amplifier,andavctube. Outline39,OUTLINES 
SECTION. Tube requires six-contact socket. 

pt K Heater volts (ac/dc), 6.3; amperes, 0.3. Char
acteristics of triode unit as class At amplifier: 
plate volts, 250 ma;,;; grid volts, -20; amplifica-

6 tion factor, 8.3; transconductance, 1100 µmbos; 
H · H p1ate ma., 8.0; plate reaistance, 7500 ohms; load 

85 

resistance, 20000 ohms; output watts, 0.35. This is a DISCONTINUED type listed for reference only. 

TRIPLE-GRID POWER AMPLIFIER 
Glass type uaed 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 ma;,;; peak plate ma. per tube, 90 max; 
a-...rage grid input of grids No.l and No.2 
tied together, 0.35 max watt. This is a DIS
CONTINUED type listed for reference only. 
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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 volts, 90 
max; grid volts, -4.6; amplification factor, 
6.6; transconductance, 425 µmhos; plate ma., 
2.6. Operation as grid-resistor detector: plate 
volts, 46; grid resistor, 0.26 to 5 megohms; grid 
capacitor, 250 µµf; grid return to(+) filament. 
Operation as biased detector: plate volts, 90 
max; grid volts (approx.), -10.6. These are 
DISCONTINUED types listed for reference 
only. 

DETECTOR AMPLIFIER TRIODE 
Gla88 type used u detector or amplifier in 

battery-operated receivers. Outline 42, OUT
LINES SECTION. Filament volts (de), 5.0; 
amperes, 0.25. Operation as class A1 amplifier: 
plate volts, 180 max; grid volts, -13.6; ampli
fication factor, 8.5; transconductance, 1800 
µmhos; plate ma., 7.7; load resistance, 10650 
ohms; output watts, 0.285. Operation as biased 
detector: plate volts, 180; grid volts, -21. This 
is a DISCONTINUED type listed for refer
ence only. 

RECTIFIER-BEAM POWER TUBE 

F~P 
2 --- 3 

I 4 
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117L7 / 
M7-GT 

Glass octal type used as combined half
wave rectifier and output amplifier in ac/dc 
receivers. Outline 27, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/dc), 
117; amperes, 0.09. For ratings and operation 
of rectifier unit, refer to type 117N7-GT. Type 
117L7/M7-GT is used principally for renewal 
purposes. 

Ps Po 

Maximum Ratings, 
AMPLIFIER UNIT- AS CLASS A1 AMPLIFIER 

PLATE VOLTAGE .......................................... , . , , ....... . 
GRID-N0.2 (SCREEN-GRID) VOLTAGE ..................................... . 
PLATE INPUT ................................... , ................... . 
0B!D-N0.2 D!SBIPATION ......................••...••...••.•........... 

Typical Operation: 

Plate Voltage ....................................................... . 
Grid-No.2 Voltage ..........................•..•.•.•..••••............ 
Grid-No.1 (Control-Grid) Voltaire .................••.•...•..•.......... 
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.) . ........................ . 
Plate Resistance (Approx.) ........................................•... 
Transconductance ................................................... . 
Load Resistance . . . . . .......................•........................ 
Total Harmonic Distortion ........................................... . 
Maximum-Sienal Power Output ............................•........... 

117N7-GT 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half

wave rectifier and output amplifier in ac/dc re
ceivers. Outline 27, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 117; am
peres, 0.09. This type is used principally for re
newal purposes. 
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KD G35 
KB 

117 max volts 
117 max volts 
6.0 max watts 
1.0 max watt 

106 volts 
106 volts 

-6.2 volts 
5.2 volts 

43 ma 
43 ma 

4 ma 
6.6 ma 

17000 ohms 
6300 i,mhos 
4000 ohms 

6 per cent 
0.86 watt 
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RECTIFIER UNIT AS HALF-WAVE RECTIFIER 
Maximum Ratings: 
PIIIAK INVERSE PLATE VOLTAGE •.••..•.••••••...••.•.•••••••••••••••••. 
PIIIAK PLATE CURRENT •.......•..•...•.••.•.••••..•••.•••...••••••..•• 
DC OUTPUT CURRENT .........•...•..•••.••...••..••••.•••••••••••••• 
PIIIAK HIIIATBR-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............................. . 

Typical Operation (Capacitor-Input Filter): 

360 maz 
460 max 
76maz 

176 maz 

volta 
ma 
ma 

volta 

AC Plate-Supply Voltage (rms)........................................ 117 volts 
Filter-Input Capacitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 µf 
Minimum Total Effective Plate-Supply Impedancet. . . . . . . . . . . . . . . . . . . . . . 16 ohms 
DC Output Current.................................................. 76 ma 
DC Output Voltage at Input to Filter (Approx.). . . . . . . . . . . . . . . . . . . . . . . . . 122 volte 
tWhen a filter-input capacitor larger than 40 µ[ is used, it may be necessary to use more plate-supply im
pedance than the minimum value shown to limit the peak plate current to the rated value. 

AMPLIFIER UNIT AS CLASS A1 AMPLIFIER 
Maximum Ratings: 
PLATE VOLTAGE ...............•.....................................• 
GRID-NO.2 (SCREE,,·GRID) VOLTAGE. . .............. . 
PLATE DISSIPATION ..... , .•.........................•......... , ......• 

GRID-No.2 INPUT .•........•...•.•.•..•..•.........•.•....•....•.•.•• 

Typical Operation: 
Plate Voltage ....................................................... . 
Grid-No.2 Voltage ................................................... . 
Grid-No.I (Control-Grid) Voltage ..................................... . 
Peak AF Grid-No.I Voltage .......................................... . 
Zero-Signal Plate Current ............................................ . 
Zero-Signal Grid-No.2 Current ........................................ . 
Plate Resistance (Approx.) ........................................... . 
Transconductance ................................................... . 
Load Resistance ................................................... .- . 
Total Harmonic Distortion ........................................... . 
Maximum-Signal Power Output ....................................... . 

Maximum Circuit Values ( For ma.xi,num rated conditions): 
Grid-N o.1-Circuit Resistance: 

For fixed-bias operation . 
For cathode-bias operation 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half

wave rectifier and output tube. Outline 27, 
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/dc/battery radio receivers. 
The heater is designed for operation 
directly a~ross a 117-volt ac or de sup
ply line. 

HEATER VOLTAGE (AC/DC) •.•.•••.•....•.•••...••••.••••••••••••••••••• 

HEATER CURRENT ••••...••••.•••••.••••.•....•.•.. · • • •• • • , • • • • • • • • •,, 

293 

117 maz volts 
117 maz volts 
6.6max watts 
1.0 ma% wats 

100 volte 
100 volts 
-6 volts 

6 volte 
61 ma 

6 ma 
16000 ohms 

7000 µmhoe 
3000 ohms 

6 per cent 
1.2 watts 

0.25 max megohm 
l.0max megohm 

117P7-GT 

11723 

117 
0.04 

volt.a 
ampere 



Maximum Ratings: 

RCA Receiving Tube Manual 
HALF-WAVE RECTIFIER 

P&AX INVERSE PLATE VOLTAGE .••••••••.••••.•••.••.•••••••••••••••••• 
PlilAK PLATE CURRENT .••.....•...••••.•••.••••..••••••••••••••••••••• 
DC OUTPUT CURRENT ....•..•...•..•••.•.•••.•••••..••.•..•• ; • ; •••••• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode .........•..•...........•..•.. 
Heater poaitive with respect to cathode ............•...............• 

Typical Operation (Capaeitor-Input to Filter): 
AC Plate-Supply Voltage (rms) ....................................... . 
Filter-Input Capacitor ............................•................... 
Minimum Total Effective Plate-Supply lmpedancet .•.................... 
DC Output Current ................................................. . 
DC Output Voltage at Input to Filter (Approx): 

At half-load current (45 ma.) ...................................... . 
At full-load current (90 ma.) . ...................................... . 

Voltage Regulation (Approx.): 
Half-load to full-load current ...................................... . 

330 moo: 
540 moo: 
90 moo: 

175moo: 
100 ma 

117 
30 
20 
90 

130 
110 

20 

volte 
ma 
ma 

volte 
volte 

volts 
pf 

ohlllB 
ma 

volts 
volts 

volts 

t When a filter-input capacitor larger than 40 pf 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. 

OPERATION CHARACTERISTICS 

TYPE 117Z3 
Ef'=ll7VOLTS 
PLATE VOLTS=ll7RMS 
TOTAL EFFECTIVE PLATE-

INSTALLATION AND APPLICATION 
SUPPLY IMPEDANCE =20 OHMS 
C=CAPACITOR INPUT TO FILTER 

Type 117Z3 requires miniature seven-con- ~1 

tact socket and may be mounted in any position. ~ 
Outline 13, OUTLINES SECTION. It is espe- g

1 cially important that this tube, like other power- ,. 
handling tubes, should be adequately ventilated. ~ 

20 

Refer to the CIRCUITS SECTION for ;; i;;e 
typical application of the 117Z3 as a half-wave 
rectifier in a portable 3-way superheterodyne 
receiver. 
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117Z4-GT 

DC LOAD MILLIAMPERES 
92CM-6633TI 

HALF-WAVE VACUUM RECTIFIER 
Glll88 octal type used in power supply of 

ac/dc/battery radio receivers. Dimensions: 
maximum over-all length, 3 inches; maximum 
seated height, 2¾ inches; maximum diameter, 
1-5/16 inches; T-9 bulb; intermediate-shell 
octal 7-pin base. This type may be supplied with 
pin N o.1 omitted. Tube requires octal socket. 
Heater volts (ae/dc), 117; amperes, 0.04. Maxi
mum ratings as half-wave rectifier: peak inverse 

plate volts, 350 max; peak plate ma., 540 max; peak heater-cathode volts, 175 max. Typical operation 
with capacitor-input filter: ac plate supply volts (rms), 117; minimum total effective plate-supply 
impedance, 30 ohlllB; de output ma., 90. This is a DISCONTINUED type listed for reference only, 

117Z6-GT 

VACUUM RECTIFIER-DOUBLER 
Glass octal type used as half-wave rectifier 

or voltage doubler in ac/dc receivers. Outline 
23, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
This type may be supplied with pin N o.1 omitted. 
Heater• volts (ac/dc), 117; amperes, 0,075. This 
type bl used principally for renewal purposes. 
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HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAK INVERSE PLATE VOLTAGE ...................................•...• 
PEAK PLATE CURRENT (Per Plate) .....................••.•...........• 
DC OUTPUT CURRENT (Per Pl'!te) ..................................... . 
PEAK HEATER-CATHODE VOLTAGE ..................................... . 

Typical Operation (Capacitor-Inpi,t Filter):0 

AC Plate-Supply Voltage per Plate (rms) ... . 
Filter-Input Capacitor ....................... . 
Minimum Total Effective Plate-Supply Impedance 

per Platet ............ • • • • • • • • • • • • • • • · • • • • 
DC Output Current per Plate ................ . 

117 
40 

16 
60 

VOLTAGE DOUBLER 
Maximum Ratings: 
(Same as for Half-Wave Rectifier) 

Typical Operation: 
AC Plate-Supply Voltage per Plate (rms) .................. . 
Filter-Input Capacitor ..................................•. 
Minimum Total Effective Plate-Supply Impedance per Platet .. 
DC Output Current ..................................... . 

160 
40 

40 
60 

Half-Wa•e 
117 

40 
30 
60 

700 max 
360 maz 

60 maz 
360 maz 

236 
40 

100 
60 

Fuli-Wa .. 
117 

40 
16 
60 

volts 
ma 
ma 

volts 

volts 
µf 

ohms 
ma 

volts 
µf 

ohms 
ma 

0 In half-wave rectifier service, the two units may be used separately or in parallel. 
t When a filter-input capacitor larger than 40µf 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. 

p~ 

~ 
F F 

G 

'~" w 
H H 

POWER TRIODE 
Glass type used in output stage of radio re

cei vers. Outline 42, OUTLINES SECTION. 
Filament volts (ac/dc), 5.0; amperes, 1.25. 
Characteristics: plate volts, 250; grid volts, -60; 
plate ma., 30; amplification factor, 3; plate re
sistance, 1750 ohms; transconductance, 1700 
,umhos; load resistance, 5000 ohms; output 
watts, 1.8. This is a DISCONTINUED type 
I isted for reference only. 

DETECTOR AMPLIFIER TRIODE 
Glass type used as detector or class A1 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. 

CURRENT REGULA TORS 
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, 1500F; operating current for 
the 876, 1. 7 amperes; for the 886, 2.05 amperes. 
These are DISCONTINUED types listed for 
reference only. 
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"" .... .... °"'""' 
Black-and-White Types • 5TP4" @ Yes CL 500 100 E M 50 12~8 51, ,, - -
7DP4 @ No CL 1500 '400 E M 50 14!16 7¼ - -
7JP4 @_ No CL None None E E0 - t4H 7H - -
IDP4 (QI No FG 350 250 E M 85 10:}.i 8!,i 7'¾& 6)/4 

9AP4 @ No CL None None E M 40 21¾ 9H - -
10BP4 @ No Same as 10BP4-A, except has clear glass faceplate. 

108P4-A @ No FG 2500 500 M M 52 18 10% - -
10FP4-A @ •Yes FG 2500 500 M M 50 18 I0H - -

12AP4 @ No CL None None E M 40 25¾ 12;{, - -
12KP4-A @ *Yes FG 2500 500 M M 54 18 12'{6 - -

12LP4 @ No Same as 12LP4-A, except has clear glass faceplate. 

12LP4-A @ No FG 2000 750 M M 57 19½ 12!{, - -
14EP4/ (QI No FG· 2000 750 
14CP4 

M M 65 16:/4 131~(6 122¼, 9",{, 

14HP4 @I No FG 2000 750 E M 65 17~f 13 1;{, 12'¼, 9",{, 

14RP4 @] No FG 1200 800 E M 85 14½ 14½ 13%; !Oll,(o 

14RP4-A (QI •Yes Same as 14RP4, except has aluminizcd screen. 

16AP4 (M,l No Same as 16AP4-A, except has clear glass faceplate. 

16AP4-A @ No FG None None M M 53 22¾'6 16 - -

16DP4-A @ No FG None None M M 60 21 16 - -
16GP4 ~ No Sarne as 16GP4-B, except has Filterglass faceplate. 

16GP4-A ~ No Same as 16GP4-B, except has dear glass faceplate. 

16GP4-8 @ No FFG None None M M 70 1 71~ 1£ 16 - -

16GP4-C ~ No Sarne as 16GP4-B, except has frosted clear glass faceplate. 

16LP4-A @ No FG 2000 750 M M 52 22sg 16 - -

16RP4/ IQ] No FG 1500 750 
16KP4 

M M 65 19!8 16!-i 14?,; 11~8 

16RP4-A/ IQ] •Yes Same as 16RP4/16KP4, except has aluminized screen. 
16KP4-A 

16TP4 @] No FG 2000 750 M M 65 18½ 16H6 141¾ 11'!,(o 

16WP4-A @ No FG 1500 750 M M 70 t8h 16 - -
17AVP4/ @] No FG 1500 1200 E M 85 16 t6h 15'¾ 12',f 
17ATP4 

17AVP4-A/ @] •yes Same s.s 17AVP4/17ATP4 exttpt has aluminized screen. 
17ATP4-A 

178P4-A @I No FG 1500 750 M M 65 19?-fo 16~1 15'¾, 12"1, 

17BP4-8 IQ] •yes Same as 17BP4-A, exttpt has aluminizcd screen. 

17CP4 [Ml No FFG None None M M 66 19 17 16½'6 J2% 

17CP4-A 1M] No Same as J 7CP4, exttpt has Filterglass fattp1ate. 

17GP4 !Ml No FFG None None E M 66 19516 17 16½', 12% 

17HP4/ @I No FG 1500 750 E M 65 19'(6 16~.i 15'¾, 121¾, 
17RP4 

17HP4-8 @] •yes FG 1500 750 E M 65 199ifi 16:li 15'¾. 12'¾, 

17JP4 @] No FG 750 500 M M 65 19?1f> 16~ .. 15'¾, J2'!f? 

For notes and basing diagrams, see pages 300 and 301. 
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• Black-and-White Types 

7½ 4½Dia. Cavity Cap B 27000 27000 200 4320 to 5400 -37 to -93 None 5TP4" 
B¼ 6Dia. Cavity Cap B 8000 6000 250 1215 to 1645 -22 to -58 - 7DP4 
- 6 Dia. Base Pin c. 6000 6000 00 1620 to 2400 -67 to -163 None 7JP4 

6½ 7¾'o X 5¾ Cavity Cap J 8000 
6000 150 +JS to +315 -13to -35 31 

BDP4 8000 200 +60 to +360 -17 to -46 36 

10 7½ Dia. Medium Cap D 7000 7000 250 1190 to 1790 ~IS to -55 None 9AP4 

Ratings are typical operating conditions are same as for type 10BP4-A. 10BP4 
8%, 9¾Dia. Cavity Cap E 12000 8000 to 12000 250~-- -22to -58 - 10BP4-A 
8%, 9¼ Dia. Cavity Cap E 12000 8000 to 12000 250 - -22 to -58 None 10FP4-A 

-
9116 10¾ Dia. Medium Cap D 7000 7000 250 1190 to 1790 -lSto -55 None _ __12~~ 
7¼ ll½Dia. Cavity Cap E 12000 9000 to 12000 250 - -22 to -58 None 12KP4-A 

Ratings ,and typical operating conditions are-same as for type 12LP4-A. 12LP4 --
8¼ 11 Dia. Cavity Cap E 12000 9000 to 12000 250 - -22 to -58 - 12LP4-A 

7%. tlHx Bl{. Cavity Cap E 14000 
12000 300 - -28to -72 29 14EP4/ 
14000 300 - -28 to -72 31 14CP4 

7½ ll½x 8¾ Cavity Cap H 14000 
12000 300 -SO to +265 -28to-72 29 

14HP4 14000 300 -55 to +310 -28 to -72 31 

6½ J2l{o X 9½ H 14000 
10000 300 -50 to +350 -26 to -70 34 

14RP4 Cavity Cap 
14000 300 +70 to +470 -26 to -70 41 

Ratings and typical operating conditions are same as for type 14RP4 14RP4-A 
Ratings and typical operating conditions are same as .for type 16AP4-A. l6AP4 

7¼ 14u Dia, Metol_-Shell F ,;4--9000 ] 300 :_ -28 to -72 25 
16AP4-A /B Lip 12000 JOO -·- -28to -72 29 

-~----- ~~--
7½ 14½Dia. Cavity Cap F 15000 9000 to 15000 250 -- -22 to -58 - 16DP4-A 

Ratings and typical operating conditions are same as for type 16GP4-B. 16GP4 
Ratings and typical operating conditions are same as for type 16GP4-B. 16GP4-A 

e:it J4%Dia. 
Metal-Shell 

F 14000 
12000 300 - -28 to -72 29 

16GP4-B Lip 14000 300 - -28to -71 31 

Ratings and typical operating conditions are same as for type 16GP4-B. 16_~ 
7'' 14½Dia. Cavity Cap E 14000 ~ 2000 to 14000 300 - -28 to -72 - 16LP4-A ,8 

7½ 13!,ax101/s. Cavity Cap A 16000 
12000 300 - -28 to -72 29 16RP4/ 
14000 300 - -28 to -72 31 16K~ 

Ratinp and typical operating conditions are same as for type 16RP4 '16KP4. 16RP4-A/ 
16KP4-A 

6!,-8 13½ X J01'i Cavity Cap E 14000 
12000 300 - -28 to -72 29 

16TP4 14000 300 - -28 to -72 31 

7!fo 14½ Dia. Cavity Cap E 16000 1 2000 to 16000 250 - -22to -58 - 16WP4-A 

6½ 14¾'6 X l)!/4 Cavity Cap H 16000 
14000 300 -55 to +310 -28to-72 31 17AVP4/ 
16000 300 -65 to +350 -28to-72 33 17ATP4 

Ratings and typical operating conditions are same as for type 17AVP4,117ATP4. 17AVP4-A/ 
17ATP4-A 

.... 

7½ 14" x llH Cavity Cap A 16000 
12000 300 - -28 to -72 29 

17BP4-A 14000 300 - -28to -72 31 

Ratings and typical operating conditions are same as for type 17BP4-A. 17BP4-B 

7~ 14%, X II¼ Metal-Shell F 16000 
12000 300 - -28to -72 29 

17CP4 Lip 14000 300 - -28 to -72 31 

Ratin&s and typical OJ)Crating conditions are same as for type 17CP4 l7CP4-A 

7½ 14¾• 101iu Metal-Shell 
G 16000 

12000 300 2040 to 2760 -28 to -72 29 
17GP4 Lip 14000 300 2380 to 3220 -28 to -72 31 

1½ J#ji XII¼ Cavity Cap H 16000 
14000 300 -55 to +JOO -28 to -72 31 17HP4/ 
16000 300 -65 to +350 -28 to -72 33 17RP4 

f½ 14%, x IIY, Cavity Cap H 16000 
14000 300 -55 to +300 -28to -72 31 

17HP4-B 16000 300 -65 to +350 -28 to -72 33 

1½ l4¼xl0¾ Cavity Cap A 18000 
14000 300 - -28to -72 31 

17Jl'4 16000 300 - -2_8to -n 33 
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,.,., .,, ·--•lock-and-White Types ICont'dl • 17LP4/ @I No FG•• 1500 750 E M 65 19?{6 16¾ 15'¾, 121;f 

17VP4 

17LP4-A @I *Yes FG•• 1500 750 E M 65 19?(6 16,4 15~(,i 121:Jf 

17QP4 @I No FG•• 1500 750 M M 65 199 1/i 16% IS~¾ 121:'f 

17QP4-A @I *Yes FG .. 1500 750 M M 65 19?{6 16~) 153.JM 12l;f 

17TP4 [Ml No FFG None None E M 66 19%; 17 16½', 12~ ;i 

19AP4 <i?Y No Same as l 9AP4-B, except has clear glass faceplate. 

19AP4-A ® No Same as 19AP4-B, except has Filterglass faceplate. 

19AP4-8 @ No FFG None None M M 66 22 18~·.:i - -
19AP4-D ~ No Same as 19AP4-B1 except has frosted clear glass faceplate. 

20CP4 [Q] No FG None None M M 66 2l1~Jti 20'½", 18?·8 ISYs 

20DP4-A/ @] No FG 750 500 
20CP4-A 

M M 66 21?-S 20½, 181~{6 15!-16 

20DP4-C/ @I 'Yes FG 750 500 
20CP4-D 

M M 66 21% 20½! 1s1;fo 15!·16 

20HP4-A/ @] No FG 1500 750 E M 66 22½ 20½2 1s1h6 lS!{e, 
20MP4 

20HP4-D @] 'Yes FG 1500 750 E M 66 22,Vs 20!3;? 181%; IS'{i; 

21ACP4-A @] 'Yes FG 2500 2000 M M 85 20% 21½ 20% 16!,:i 

21ALP4-A @] 'Yes FG 1500 1000 E M 85 201/s 21½ 20¾ 16!,:,! 

21ALP4-B @] "Yes FG 1500 1000 E M 85 201/s 21½ 20% 16!,2 

21AMP4-A @] *Yes FG 2500 2000 M M 85 20¾ 211/2 20~ 8 t6H 

21AP4 ~ No FFG None None M M 66 22% 21 192?fz 15?{6 

21ATP4 @] 'Yes FG 1500 1000 E M 85 201/s 21½ 20% 16!1 

21ATP4-A rm *Yes Same as 21ALP4-B. 

21AVP4/ @] No FG 2500 2000 
21AUP4 

E M 67 231¼, 21Vi 20% 16~:l 

21AVP4-A/ @I 'Yos Same as 21AVP4/21AUP4, except has aluminized screen. 
21AUP4-A 

21AWP4 @I 'Yes FG 1500 1200 M M 67 231¼, 21H 20~/8 16Y2 

2ICEP4 @] *Yes FG 2500 2000 E M 106 14¾ 21;,2 20~8 16;'2 

21EP4 @] No Same as 21EP4-A, except has no external conductive coating. 

21EP4-A @] No FG•• 750 500 M M 65 23% 21 1¼,; 201/s 151!,fo 

21EP4-B @] *Yes Same as 21EP4-A, except has aluminized screen. 

21FP4-A @] No FG .. 750 500 E M 65 231/s 21 1½, 20% , 151!,{6 

21FP4-C [Q) *Yet Same as 21FP4-A, except has aluminized screen. 

21MP4 ~ No FFG None I Non• I E M 66 22% 21 19",i, 1S?1, 
~~- ~ 

For notes and basing diagrams, see pages 300 and 301. 
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• Black-and-White Types (Cont'dl 

71/2 14H x 10¾ Cavity Cap H 16000 
14000 300 -55 to +300 -28 to -72 31 17LP4/ 
16000 300 -65 to +350 -28 to -72 33 17VP4 

~ 

7H 14!-i X 10¾ Cavity Cap H 16000 
14000 300 -55 to +300 -28 to -72 31 

17LP4-A 16000 300 -65 to +350 -28to -72 33 

7½ 14~4 X 10%' Cavity Cap A 16000 
12000 300 - -28to -72 29 

17QP4 14000 300 - -28 to -72 31 

7½ 14¾ X 10%' Cavity Cap A 18000 
12000 300 - -28 to -72 29 

17QP4-A 14000 300 - -28 to -72 31 

7½ 14¾ X 101!{6 Metal-Shell 
G 16000 

14000 300 -55 to +300 -28to -72 31 
Lip 16000 300 -65 to +350 -28 to -72 33 17TP4 

Ratings and typical operating conditions are same as· for type l 9AP4-B. l9AP4 
Ratings and typical operating conditions are same as for type I9AP4-B. l9AP4-A 

71/ 17¼ Dia. 
Metal-Shell 

F 16000 
12000 300 - -28to -72 29 

19AP4-8 ,8 Lip 14000 300 - -28 to -72 31 

Ratings and typical operating conditions are same as for tYJ)e 19AP4-B l9AP4--D 

7¾ 17 X 12?4 Cavity Cap F 18000 
14000 300 - -28 to -72 31 

20CP4 16000 300 - -28 to -72 33 

7%; 17 X 12¾ Cavity Cap A 18000 
14000 300 - -28 to -72 31 20DP4-A/ 
16000 300 - -28 to -72 33 20CP4-A 

7¾', 17 X 12¾ Cavity Cap A 18000 
14000 300 - -28to -72 31 20DP4-C/ 
16000 300 - -28 to -72 33 20CP4-D 

7½ 17 X 12¾ Cavity Cap H 16000 
14000 300 -55to +300 -28 to -72 31 20HP4-A/ 
16000 300 -65 to +350 -28 to -72 33 20MP4 

7½ 17 X 12'.t,i Cavity Cap H 16000 
14000 300 -55 to +300 -28 to -72 31 

20HP4-D 16000 300 -65 to +350 -28 to -72 33 

7½ 19!{6 X 15½6 Cavity Cap A 20000 
16000 300 - -28 to -72 33 

21ACP4-A 18000 400 - -37 to -96 35 

772 19¼'& X 15½6 Cavity Cap H 18000 
16000 300 -65 to +350 -28 to -72 33 

21ALP4-A 18000 400 -75 to +400 -37 to -96 35 

7½ 19½6 X 15!,{6 Cavity Cap H 20000 
16000 300 -65 to +350 -28to -72 33 

21ALP4-8 18000 400 -75 to +400 -37 to -96 35 

7½ 19½, x IS!{, Cavity Cap A 18000 
16000 300 - -28 to -72 33 

21AMP4-A 18000 400 - -37 to -96 35 

7½ 18% X 131¼'6 
Metal-Shell 

F 18000 
14000 300 - -28 to -72 31 

Lip 16000 300 - -28 to -72 33 21AP4 

7½ 19~)6 lC 15¼'6 Ratings and typical operating conditions are same as for type 21ALP4·A 21ATP4 
Ratings and typical operating conditions are same as for type 21ALP4•B 21ATP4-A 

Cavity Cap H 18000 
16000 300 -65 to +350 -28 to -72 33 21AVP4/ 7½ 19¼', x IS!{, 18000 400 -75 to +400 -37 to -96 35 21AUP4 

Ratings and typical operating conditions are same as for type 21AVP4/21AUP4. 21AVP4-A/ 
21AUP4-A 

7½ 19!{, X 15¼, Cavity Cap A 18000 
16000 JOO - -28 to -72 33 

21AWP4 18000 400 - -37 to -96 35 
-- 14000 300 0 to +400 -28to-7l 

5!16 19½, x IS!{, Cavity Cap K 18000 None 21CEP4 
- 16000 400 Oto +400 -36 to -94 

Cavity Cap F Ratings and typical operating conditions are same as for type 21EP4·A 21EP4 

71%, 19Y,x 13½ Cavity Cap A 18000 
14000 300 - -28 to -72 31 

21EP4-A 16000 300 - -28 to -72 33 

Ratings and typical operating conditions are same as for tYJ)C 21EP4•A 21EP4-B 

7'¾2 19Y,x 13½ Cavity Cap H 18000 
14000 300 -55 to +JOO -28 to -72 31 

21FP4-A 
I 16000 300 -65 to +350 -28 to -72 33 

' Ratings and typical operating condit-iollfi-are same as for type 21FP4~A 21FP4-C 1 

7½ 18)/4 X 131!1, 
Metal-Shell 

G 16000 
14000 300 -55 to +300 -28 to -72 31 

21MP4 Lip 16000 300 -65 to +350 -28 to -72 33 
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Black--and-White Types (Cont'd) • 21YP4 @] No FG 750 500 E M 65 231lf 2111,,; 20¾ IS1l{o 

2IYP4-A @] 'Yes Same as 21 YP4, except has aluminizcd screen. 

21ZP4-A @] No FG 750 500 M M 65 231lf 21'~ 201/s 151!{, 

21ZP4-B @] • Yes Same as 21ZP4-A, except has aluminized screen. 

24CP4-A [g] * Yes FG 2500 2000 M M 85 21}'2 241/, 221h'e 18'-(, 

24DP4-A @] • Yes FG 2500 2000 E M 85 21H 24>~ 221% 18?{6 

24VP4-A @] 'Yes FG 2500, 2000 M M 85 21% 241/, 221!,. 18¾, 

24YP4 @] * Yes FG 2500 2000 E M 85 211/2 24½ 221!,. 18¼ 

27MP4 [Ml "'Yes FFG None None M M 85 22:l-{6 21Ys 25¼', 201/, 

Color Types 

15GP22- @ Yes CL 3000 1500 E M 45 26)·b 142¾2• - -

21AXP22 ® Yes FG None None E M 70 25¾'6 201l{,t - -

21AXP22-A ® Yes FG None None E M 70 2s;,, 261l{,t - -

NOTES 

Light face= Discontinued type. 
[[)=Glass rectangular. 
@=Glass round. 

M=Magnetic. 
E = Electrostatic. 
•Projection type. 

[El= Metal rectangular, 
®= Metal round. 
CL=Clear glass. 
FG= Filterglass. 
FFG = Frosted Filterglass. 
*''Silverama'' type. 

A 8 

0Spherical, unless otherwise specified • 
.. Cylindrical faceplate. 
tAt ultor lip-terminal. * At faceplate. 
• •This type has a flat, alumi.nized, Filterglass, 
phosphor-dot, screen plate. 

BASING DIAGRAMS 

C D 
ULTOR = G3 + Cl ULTOR = G4 + CL 

FOCUSING ELECTRODE = G3 
UlTOR = G2 + G4 + CL ULTOR = G4 + Cl 

FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G3 

• UlTOR = G3 + Cl 

G3 
CL 

H 

f 
UlTOR = G3 + Cl 

300 

G4 
6 

H H 

G 
UlTOR = G3 + G5 + Cl 

FOCUSING ELECTRODE = G4 
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• Black-ancl--White Types (Cont'd) 

HZ 191{6 X 14¼ Cavity Cap H 18000 
16000 300 -65 to +350 -28to -72 33 

21YP4 18000 300 -70 to +395 -28 to -72 35 

Ratings and typical operating conditions are same as for type 21 YP4. 21YP4-A 

7};? )9tf6 X J4~i6 Cavity Cap A 18000 
16000 300 - -28 to -72 33 

21ZP4-A 18000 300 - -28 to -72 35 

Ratings and typical operating conditions are same as for type 21ZP4-A. 21ZP4-B 

H2 2Hi6 x 167 '!-I Cavity Cap 20000 
16000 300 - -28 to -72 33 

24CP4-A A 
18000 400 - -37 to -96 35 

71 :2 21 7{6 X 16; 1' Cavity Cap 
16000 300 -65 to +350 -28 to -7~j 33 

24DP4-A H 20000 
18000 400 -75 to +400 -37 to -96 35 

----
300 -28 to -:-72 33 7H 21 7"]6 X 167

" Cavity Cap 22000 
16000 -

24VP4-A A 
20000 400 - -37 to -9 37 

n/2 21"!,(5 X 16!/8 Ratings and typical operating conditions are same as for type 24DP4-A 24YP4 · 

n:1 23?{5 X 18 1 tj 
Metal-Shell 

18000 
16000 300 - -28 to -72 33 

27MP4 Lip 
F 

16000 400 - -37 to -96 33 

Color Ty-

10~ 8 11~2 X 81/s Metal Flange L 20000 For additional data, refer to technical bulletin None 15GP22 available on request. 

921.f 19½; X 15}:i 
MctaJ.Shell M 25000 For additional data, refer to technical bulletin None 21AXP22 Lip avaiJable on request. 

92!f.? 19!{6 X 15}4' Metal Shell N 25000 
For additional data, refer to technical bulletin 

None 21AXP22-.t available on request. 

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. 

• ULTO R 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
flection. 

O Deflection factors (de/in.) for typical operating 
conditions shown: 

IJ1 & IJ, (111111 SCIHI) 
1111, 241 

Dfa & DJ. (Hanr base) 
150 la 204 = Grid No. 2 connected to final high-voltage 

electrode within tube. 

H H 
H 

UlTOJ • G3 + G5 + Cl 
FOCUSING ELECTRODE = G4 

NC o 
G

20
'S

4
'1L-.r,,!,-,,I .-, 

G1R~•~2~, =z;;~!!J)G 
KA H H 

l 
UlTOI."" Gs+ G6 + Cl 
FOCUSING ElECTRODE • G3 

BASING DIAGRAMS 

J 
ULTOR = G3 + G5 + CL 

FOCUSING ELECTRODE "" G4 

H H 
M 

Ul TOR = G4 ..,.. G5 + Cl 

FOCUSING ELECTRODE "" G3 
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K 
UlTOR • G3 + G5 + Cl 

FOCUSING ElECTRODE ~ G4 

N 
ULTOR = G4 + Gs + Cl + R 
FOCUSING ELECTRODE ~ G3 
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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, it is 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, the testing of many 
types, and the correlation of these read
ings with performance in many kinds of 
equipment. 

Short-Circuit Test 
The fundamental circuit of a short

circuit tester is shown in Fig. 92. 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. 92 

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 characterist¼:& of a. tube are 
far more important iii determining its 
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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 
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 filaments 
are capable of such large emission that 
the tube will often operate satisfactorily 
after the emission has fallen far below 
the original value. 

Fig. 93 shows the fundamental cir
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 

O/R£CT· 
CURRENT A 
METER 

Fig. 93 

eathode, 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. 94 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 

Fig. 94 

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 u.nder static conditions im
poses limitations not encountered in the 
second form of test made under dynamic 
conditions. 

The dynamic transconductance test 
illustrated in Fig. 95 gives a fundamental 
circuit with a tetrode under test. This 
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method is superior to the static trans
conductance test in that ac voltage is 

Fig. 95 

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
plied by one thousand is the value of 
transconductance in micromhos. 

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. 96 

Fig. 96 shows the fundamental cir
cuit of a power-output test for class A 

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. 97 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: 

p _ lb' X RL 
0 

- 0.405 

where P0 is the power output in watts, 

Fig. 97 

h is the de ourrent in amperes, and RL 
is the load resistance in ohms. 

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 tube 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 characte:i:
istics test follow one of the methods de
scribed. The method selected and the 
quality of the parts used in the test will 
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depend upon the requirements of the 
user. 

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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Resista nce-Cou pied Amplifiers 

Resistance-coupled, audio-frequency 
vdltage amplifiers utilize simple compo-

Type Chart No. Type ChortNo. 
nents and are capable of providing essen-
tially uniform amplification over a rela-

11A 1 6SH7 8 tively wide frequency range. 
1S5 2 6SJ7 (GT) 19 
1U4 3 6SL7-GT 7 Suitable Tubes 
1U5 2 6SN7-GTB 13 
3AU6 8 6SQ7 (GT) 4 In this section, data are given for 
3AV6 20 6SR7 9 over 50 types of tubes suitable for use 
4AU6 8 6ST7 9 in resistance-coupled circuits. These types 

include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 

6AQ6 7 6SZ7 7 pentodes. The accompanying key to tube 
6AQ7-GT 7 6T8 7 types will assist in locating the appro-
6AT6 7 7AU7 10 priate data chart. 
6AU6 8 8CG7 13 
6AV6 20 12AT6 7 Circuit Advantages 
6B8 5 12AU6 8 

For most of the types shown, the data 
pertain to operation with cathode bias; 

6BF6 9 12AU7 10 for all of the pentodes, the data pertain to 
6C4 10 12AV6 20 operation with series screen-grid resistor. 
6C5 (GT) 11 12AX7 20 The use of a cathode-bias resistor where 

6C.61! 
11 12C8 5 feasible and a series screen-grid resistor 
14 12J5-GT 13 where applicable offer several advantages 

6C8-G 12 
12J7-GT~~ 

11 over fixed-voltage operation. 
6CG7 13 14 The advantages are: (1) effects of 

possible tube differences are minimized; 

6F5 (GT) 17 12Q7-GT 7 (2) operation over a wide range of plate-

6F8-G 13 12S8-GT 4 supply voltages without appreciable 

6J5 (GT) 13 12SC7 16 change in gain is feasible; (3) the low 

6J7 (GT)l~ 
11 12SF5 17 frequency at which the amplifier cuts off 

14 12SF7 18 is easily changed; and (4) tendency to-

6N7 (GT) 6 12SH7 8 ward motorboating is minimized. 

12SJ7 19 
Number of Stages 

6Q7 (GT) 7 These advantages can be enhanced 
6R7 7 12SL7-GT 7 
6S7 15 12SN7-GT 13 by the addition of suitable decoupling 

6S8-GT 4 12SQ7 4 filters in the plate supply of each stage 

6SC7 16 12SR7 9 of a multi-stage amplifier. With proper 

6SF5 (GT) 17 19T8 7 filters, three or more amplifier stages can 

6SF7 18 75 4 be operated from a single power-supply 
unit of conventional design without en-

T=Trlode Connection 
countering any difficulties due to coupling 

P=Pentocle Connection through the power unit. When decoupling 
filters are not used, not more than two 
stages should be operated from a single 

KEY TO CHARTS power-supply unit. 
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Symbols Used in Resistance-
Coupled Amplifier Charts 

C =Blocking Capacitor (µf). 
Ck =Cathode Bypass Capacitor (µf). 
Cg, = Screen-Grid Bypass Capacitor 

(µf). 
Ebb =Plate-Supply Voltage (volts). 

Voltage at plate equals plate
supply V(')]tage minus drop in Rp 
and Rk. See Note 1 below. 

Rk =Cathode Resistor (ohms). 
Rg, =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 (f2) 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 

., 

~ ... 
::, .. 
1-
::, 
0 
,< 
< 
"' .. 

420~ 

F'REQUE:Ncv---

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 Rg,, Rg, Rv, 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 E 0 for a frequency (fi) of 100 
cycles. For any other value off,, multi
ply values of C and Ck by 100/f,. In the 

Eo 

:1 
E.b.b 

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 
off,, 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 f, is well above the audio
frequency range for any value of Rv. 

Pentode Amplifier 
Filament-Type 

Capacitors C and Cg2 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)n X Eo where Eo is peak out-
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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 off, are 20000, 10000, 
and 5000 cps, respectively. Note: The 

-----~r-1-
SEE }: 

NOTE ;) 
TEXT c

1
= l 

Eb.b 
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 Cg, have 
been chosen to give an output voltage 
equal to 0.7 X Eo for a frequency (ft) of 
100 cycles. For any other value of f,, 
multiply values of C, Ck, and Cg2 by 
100/f,. In the case of capacitor Ck, the 
values shown in the charts are for an 
amplifier with de heater excitation; when 

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)n 
X Eo where Eo 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 Eo 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 

Ebb 
-=-

Diagram No. 4 

grid of triode unit A. Grid of triode unit 
B obtains its signal from a tap (P) on 
the grid resistor (Rg) 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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(See page 907 for explanation of column headings) 

I Ebb I Rp I Rg I Rg2 I Rk I Cg2 I Ck I C Eo V.G. 

0.22 0.24 - 0.071 - 0.011 12 16* 
0.22 0.47 0.32 - 0.06 - 0.006 14 23 

1.0 0.39 - 0.056 - 0.0035 18 30 

0.47 0.57 - 0.049 - 0.0052 14 22 
45 0.47 1.0 0.64 - 0.047 - 0.0035 17 30 

2,2 0.74 - 0.044 - 0.0018 19 33 

1.0 1.1 - 0.036 - 0.0028 14 28 
1.0 2.2 1.25 - 0.035 - 0.0018 16 32 

3.3 1.45 - 0.032 - 0.0015 18 S8 

0.22 0.4 - 0.089 - 0.011 26 28 
0.22 0.47 0.46 - 0.081 - 0.0055 36 36 

1.0 0.47 - 0.08 - 0.0035 42 41 

0.47 0.84 - 0.07 - 0.0055 30 34 
90 0.47 1.0 0.9 - 0.069 - 0.003 38 42 

2.2 1.0 - 0.062 - 0.0018 40 so 
1.0 2.0 - 0.045 - 0.0028 30 45 

1.0 2.2 2.1 - 0.045 - 0.0018 35 55 
3.3 2.2 - 0.044 - 0.0012 40 61 

0.22 0.5 - 0.09 - 0.011 42 34 
0.22 0.47 0.63 - 0.074 - 0.0055 54 St 

1.0 0.67 - 0.072 - 0.0035 57 60 

0.47 I.I - 0.071 - 0.005 47 49 
135 0.47 1.0 1.4 - 0.06 - 0.0028 54 68 

2.2 1.5 - 0.051 - 0.0018 60 87 

1.0 2.1 - 0.059 - 0.0025 45 53 
1.0 2.2 2.4 - 0.054 - 0.0018 57 88 

3.3 2.7 - 0.049 - 0.0012 61 91 

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 I.I - 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 25 
0.22 0.47 0.59 - 0.05 - 0.006 37 34 

1.0 0.67 - 0.042 - 0.003 40 41 
0.47 1.2 - 0.035 - 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 
1.0 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 1.45 - 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 

* At 4 volts (rms) output. 
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See Circuit 
Diagram 2 

® 
155 
1U5 

See Circuit 
Diagram 2 



® 
1U4 

See Circuit 
Diagram 2 

© 
6S8-GT 
6SQ7 

6SQ7-GT 
12SQ7 

12SQ7-GT 
75 

See Circuit 
Diagram 1 
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(See page 307 for explanation of column headings) 

Ebb I Rp I Rg Cg2 Ck C Eo I V.G. I 
0.22 0.06 - 0.046 - 0.011 11 23 

0.22 0.47 0.07 - 0.045 - 0.006 15 33 
1.0 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 0.5 - 0.022 - 0.002 18 55 

1.0 1.0 - 0.016 - 0.003 14 43 
l.O 2.2 l.O - 0.016 - 0.002 17 51 

3.3 l.l - o.ois - 0.001 17 60 

0.22 0.3 - 0.046 - o.oi 27 37 
0.22 0.47 0.36 - 0.04 - 0.006 36 54 

l.O 0.4 - 0.038 - 0.003 39 63 

0.47 0.9 - 0.027 - 0.0045 29 61 
90 0.47 l.0 l.O - 0.023 - 0.003 35 82 

2.2 l.l - 0.022 - 0.002 38 96 

1.0 1.9 - 0.02 - 0.0025 30 77 
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 55 7l 

1.0 0.52 - 0.034 - 0.003 60 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 45 104 
l.O 2.2 2.5 - 0.019 - 0.0015 53 136 

3.3 2.9 - 0.016 - 0.001 56 163 

O.l - 6300 - 2.2 0.02 3 23• 
0.1 0.25 - 6600 - l.7 0.01 s 29• 

0.5 - 6700 - l.7 0.006 6 31* 

0.25 - 10000 - l.24 0.01 s 34• 
90 0.25 0.5 - 11000 - l.07 0.006 7 40* 

l.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 - l.& 0.007 28 so 

1.0 - 5300 - 1.5 0.004 33 53 

0.5 - 7000 - l.3 0.007 25 52 
0.5 1.0 - 8000 - I.I 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 SI 53 
1.0 - 4280 - 1.8 0.004 60 56 

0.5 - 5300 - 1.6 0.007 47 58 
0.5 l.0 - 6100 - 1.3 0.004 62 60 

2.0 - 7000 - 1.2 0.002 67 63 

e- At 2 volts (rms) output. • At 3 volts (rms) output. * At 4 volts (rms) output. 
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Ebb Rp I R1 I R12 I Rk I Cg2 I Ck I C I Eo I V.G.1 
0.1 0.37 2000 0.07 3.0 

0.1 0.25 0.5 2200 0.07 3.0 
0.5 0.6 2000 0.06 2.8 

0.25 1.18 3500 0.04 1.9 
90 0.25 0.5 1.1 3500 0.04 2.1 

1.0 1.35 3S00 0.04 1.9 

0.5 2.6 5000 0.04 1.S 
0.5 1.0 2.8 6000 0.04 1.55 

2.0 2.9 6200 0.04 1.5 

0.1 0.44 1000 0.08 4.4 
0.1 0.25 0.5 1200 0.08 4.4 

0.5 0.6 1200 0.07 4.0 

0.25 1.18 1900 0.05 2.7 
180 0.25 0.5 1.2 2100 0.06 3.2 

1.0 1.5 2200 0.05 3.0 

0.5· 2.6 3300 0.04 2.1 
0.5 1.0 2.8 3500 0.04 2.0 

2.0 3.0 3500 0.04 2.2 

0.1 0.5 950 0.09 4.6 
0.1 0.25 0.55 1100 0.09 5.0 

0.5 0.6 900 0.08 4.8 

0.25 1.2 1500 0.06 3.2 
300 0.25 0.5 1.2 1600 0.06 3.S 

1.0 1.5 1800 0.08 4.0 

0.5 2.7 2400 0.0S 2.5 
0.5 1.0 2.9 2500 0.05 2.3 

2.0 3.4 2800 0.05 2.8 

0.1 - 1900* - -
0.1 0.25 - 22s0• - -

0.5 - 2soo• - -
0.25 - 4050* - -

90 0.25 0.5 - 4950• - -
1.0 - 5400* - -
0.5 - 1000• - -

0.5 1.0 - 8Soo• - -
2:0 - 9650* - -
0.1 - 1300* - -

0.1 0.25 - 1100• - -
0.5 - 1950* - -
0.25 - 2950* - -

180 0.25 0.5 - 3800* - -
1.0 - 4300* - -
o.s - 5250* - -

o.s 1.0 - 6600* - -
2.0 - 76S0* - -
0.1 - 11s0• - -

0.1 0.25 - 1s00• - -
o.s - 11s0• - -
0.2S - 26S0* - -

300 0.25 o.s - 3400* - -
1.0 - 4000* - -
0.5 - 48S0* - -

o.s 1.0 - 6100* - -
2.0 - 7150* - -

#The cathodes of the two unita have a common terminal 
•Values lhown are for pbaae•invnter aervice. 
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0.02 19 24 
0.01 28 33 
0.006 29 37 

0.008 26 43 
0.007 33 5S 
0.003 32 6S 

0.004 22 63 
(),.003 29 85 
0.003 27 100 

0.02 30 30 
0.015 52 41 
0.008 S3 46 

0.01 39 ss 
0.007 55 69 
0.003 53 83 

0.005 47 81 
0.003 55 115 
0.002 53 116 

0.025 60 36 
0.015 89 47 
0.009 86 54 

0.015 70 64 
0.008 100 79 
0.004 95 100 

0.006 80 96 
0.003 120 ISO 
0.002S 90 145 

0.025 13 16 
0.01 19 19 
0.006 20 20 

0.01 16 20 
0.006 20 22 
0.003 24 23 

0.006 18 22 
0.003 23 23 
0.0015 26 23 

0.03 35 19 
0.015 46 21 
0.007 so 22 

0.015 40 23 
0.007 so 24 
0.0035 57 24 

0.007 44 24 
0.003S S4 2S 
0.002 61 2S 

0.03 60 20 
0.015 83 22 
0.007 86 23 

0.01S 75 23 
o.ooss 87 24 
0.003 100 24 

0.0055 76 23 
0.003 94 24 
0.001S 104 24 

® 
688 

12C8 

See Circuit 
Diagram 3 

® 
6N7# 

6N7-GT# 

See Circuit 
Diagram 4 



0 
6AQ6 

6AQ7-GT 
6AT6 
6Q7 

6Q7-GT 
6SL7-GT• 

6SZ7 
6T8 

12AT6 
12Q7-GT 

12SL7-GT• 
19T8 

See Circuit 
Diagram 1 

® 
3AU6 
4AU6 
6AU6 
6SH7 

12AU6 
12SH7 

See Circuit 
Diagram 3 
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I Ebb I Rp I Rg I Rg2 I Rk I Ca2 I Ck I C Eo I v.o.j 
0.1 - 4200 - 2.5 0.025 5.4 22• 

0.1 0.22 - 4600 - 2.2 0.014 7.5 27• 
0.47 - 4800 - 2.0 0.0065 9.1 3~ 

0.22 - 7000 - 1.5 0.013 7.3 3~ 
90 0.22 0.47 - 7800 - 1.3 0.007 10 34• 

1.0 - 8100 - 1.1 0.0035 12 3711: 

0.47 - 12000 - 0.83 0.006 10 36• 
0.47 1.0 - 14000 - 0.7 0.0035 14 39* 

2.2 - 15000 - 0.6 0.002 16 41* 

0.1 - 1900 - 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 - I.I 0.0065 29 44 
0.47 1.0 - 8100 - 0.9 0.0035 38 46 

2.2 - 9100 ... 0.8 0.002 43 47 

0.1 - 1500 - 4.4 0.027 40 34 
0.1 0.22 - 1800 - 3.6 0.014 54 38 

0.47 - 2100 - 3.0 0.0065 63 41 

0.22 - 2600 - 2.5 0.013 SI 42 
300 0.22 0.47 - 3200 - 1.9 0.0065 65 46 

0.1 - 3700 - 1.6 0.0035 77 48 

0.47 - 5200 - 1.2 0.006 61 48 
0.47 1.0 - 6300 - 1.0 0.0035 74 so 

2.2 - 7200 - 0.9 0.002 85 SI 

0.1 0.07 1800 0.11 9.0 0.021 25 52 
0.1 0.22 0.09 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 99 

1.0 0.35 3700 0.085 5.1 0.003 34 125 

0.47 0.75 6300 0.042 3.4 0.0035 27 102 
0.47 1.0 0.15 6500 0.042 3.3 0.0027 32 126 

2.2 0.8 6700 0.04 3.2 0.0018 36 152 

0.1 0.12 800 O.lS 14.1 0.021 57 74 
0.1 0.22 0.15 900 0.126 14.0 0.012 82 116 

0.47 0.19 1000 0.1 12.5 0.006 81 141 

0.22 0.38 1500 0.09 9.6 0.009 59 130 
180 0.22 0.47 0.43 1700 0.08 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 54 172 
0.47 1.0 1.0 3400 o.os 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 15.3 0.006 129 168 

0.22 0.42 1000 0.1 12.4 0.009 92 164 
300 0.22 0.47 0.5 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 

2.2 1,2 2100 0.06 7.3 0.0018 122 371 

e- At 2 volts (rms) output. • At 3 volts (rms) output. * At 4 volts (rms) output. 
• One triode unit. 
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RCA Receiving Tube Manual 

(See page 307 for explanation of column headings) 

Eo I v.o. j 
0.047 - 2200 - 2.5 1).063 14 9 

0.047 0.1 - 2800 - 2.0 0.033 18 IO 
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 11 

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 11 

0.1 - 3800 - 1.5 0.033 36 11 
180 0.1 0.22 - 5100 - I.I 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 0.0035 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 11 

0.1 - 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 - 11000 - 0.5 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 - I.I 0.015 15 11 

0.47 - 4500 - 1.0 0.007 18 II 

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 II 
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 0.1 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 - I.I 0.001 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. 

313 

® 
6BF6 
6R7 

6SR7 
6ST7 

12SR7 

See Circuit 
Diagram 1 

@) 
6C4 

7AU7• 
12AU7• 

See Circuit 
Diagram 1 



® 
6C5 

6C5-GT 

As Triode: 
6C6 
6J7 

6J7-GT 
6W7-G 

12J7-GT 
57 

See Circuit 
Diagram 1 

@ 
6C8-G• 

See Circuit 
Diagram 1 

RCA Receiving Tube Manual 

(See page 307 /or explanation of column headings) 

Ebb Rp Rk ICc2 C 

0.05 - 2800 - 2.0 0.05 
0.05 0.1 - 3400 - 1.62 0.025 

0.25 - 3800 - 1.3 0.01 

0.1 - 4800 - 1.12 0.025 
90 0.1 0.25 - 6400 - 0.84 0.01 

0.5 - 7500 - 0.66 0.005 

0.25 - 11400 - 0.52 0.01 
0.25 o.s - 14500 - 0.4 0.006 

1.0 - 17300 - 0.33 0.004 

0.05 - 2200 - 2.2 0.055 
0.05 0.1 - 2700 - 2.1 0.03 

0.25 - 3100 - 1.85 O.ot5 

0.1 - 3900 - 1.7 0.035 
180 0.1 0.25 - 5300 - 1.25 0.015 

0.5 - 6200 - 1.2 0.008 

0.25 - 9500 - 0.74 0.015 
0.25 0.5 - 12300 - 0.55 0.008 

1.0 - 14700 - 0.47 0.004 

0.05 - 2100 - 3.16 0.075 
0.05 0.1 - 2600 - 2.3 0.04 

0.25 - 3100 - 2.2 0.015 

O.l - 3800 - 1.7 0.035 
300 0.1 0.25 - 5300 - 1.3 0.015 

0.5 - 6000 - 1.17 0.008 

0.25 - 9600 - 0.9 0.015 
0.25 0.5 - 12300 - 0.59 0.008 

1.0 - 14000 - 0.37 0.003 

0.1 - 3040 - 2.34 0.028 
0.1 0.25 - 3700 - 1.48 0.0115 

0.5 - 4520 - 1.29 0.006 

0.25 - 6770 - 0.95 0.011 
90 0.25 0.5 - 7870 - 0.81 0.0065 

1.0 - 8830 - 0.69 0.0035 

0.5 - 12400 - 0.51 0.006 
0.5 1.0 - 15000 - 0.43 0.0035 

2.0 - 16500 - 0.38 0.0015 

O.l - 2420 - 2.34 0.028 
, 0.1 0.25 - 3080 - 1.84 0.012 

0.5 - 3560 - 1.6 0.0065 

0.25 - 5170 - 1.25 0.012 
180 0.25 0.5 - 6560 - 0.95 0.007 

1.0 - 7550 - 0.85 0.0035 

0.5 - 9840 - 0.66 0.007 
0.5 1.0 - 12500 - 0.5 0.004 

2.0 - 15600 - 0.44 0.0015 

O.l - 2120 - 3.93 0.037 
0.1 0.25 - 2840 - 2.01 0.013 

0.5 - 3250 - 1.79 0.007 

0.25 - 47SO - 1.29 0.013 
300 0.25 0,5 - 6100 - 0.96 0.0065 

1.0 - 7100 - 0.77 0.004 

0.5 - 9000 - 0.67 0.007 
0.5 1.0 - 11500 - 0.48 0.004 

2.0 - 14500 - 0.37 0.002 

• One triode unit. 

314 

Eo I v.o.j 
14 g 
17 g 
20 10 

16 10 
22 11 
23 12 

18 12 
23 12 
26 13 

34 10 
45 11 
54 11 

41 12 
54 12 
55 13 

44 13 
52 13 
59 13 

57 11 
70 11 
83 12 

65 12 
84 13 
88 13 

73 13 
85 14 
97 14 

13 18 
17 20 
19 21 

15 21 
19 23 
21 23 

16 2:l 
20 24 
25 24 

30 20 
40 22 
45 23 

35 24 
45 2s.· 
50 26 

38 25 
44 26 
51 26 

55 2:Z 
73 23! 
80 25 

64 25 
80 t6 
90 27 

67 2.'t 
83 27 
96 28 



RCA Receiving Tube Manual 

(See page S07 for explanation of column headings) 

Rg2 Rk Cg2 C Eo jv.G. I 
0.047 - 1870 - 3.1 0.063 14 13 

0.047 0.1 - 2230 - 2.5 0.031 18 14 
0.22 - 2500 - 2.1 0.016 20 14 

0.1 - 3370 - 1.8 0.034 15 14 
90 0.1 0.22 - 4100 - 1.3 0.015 20 14 

0.47 - 4800 - 1.1 0.006 23 15 

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 0.055 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 0.015 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 

0.1 0.37 1200 0.05 5.2 0.02 17 41 
0.1 0.25 0.44 ll00 0.05 5.3 0.01 22 55 

0.5 0.44 1300 0.05 4.8 0.006 33 66 

0.2S 1.1 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 SI 
0.1 0.25 0.5 750 0.05 6.7 0.01 52 69 

0.5 0.5 800 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 ll8 

1.0 1.4 2000 0.04 3.8 0.0035 60 140 

0.5 2.45 2600 0.03 3.2 0.005 45 135 
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 1.18 ll00 0.04 5.5 0.008 81 104 
300 0.25 o.s 1.18 1200 0.04 5.4 0.005 104 140 

1.0 1.45 1300 0.05 5.8 0.005 ll0 185 

0.5 2.45 1700 0.04 4.2 0.005 75 161 
0.5 1.0 2.9 2200 0.04 4.1 0.003 97 200 

2.0 2.95 2300 0.04 4.0 0.0025 100 230 

• One triode unit. 
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@ 
6CG7• 
6F8-G• 

6J5 
6J5-GT 

6SN7-GTB• 
12J5-GT 

12SN7-GT• 

See Circuit 
Diagram 1 

@ 
6C6 
6J7 

6J7-G 
6J7-GT 
12J7-GT 

57 

See Circuit 
Diagram 3 



@ 

6S7 

See Circuit 
Diagram 3 

@ 
6SC7# 
12SC7# 

See Circuit 
Diagram 4 

RCA Receiving Tube Manual 
(See page 307 for explanation of column headings) 

Ebb I Rp I Rg I Rg2 I Rk I c~ I Ck I c I Eo I v.o~l 
0.1 0.59 870 0.065 5.1 0.018 16 33 

0.1 0.25 0.65 900 0.061 5.0 0.01 21 47 
0.5 0.7 910 0.057 4.58 0.007 23 54 

0.25 1.5 1440 0.044 3.38 0.007 14 56 
90 0.25 0.5 1.6 1520 0.044 3.23 0.0055 18 66 

1.0 1.7 1560 0.043 3.22 0.004 19 77 

0.5 3.2 2620 0.029 2.04 0.004 12 70 
0.5 1.0 3.5 2800 0.03 1.95 0.0026 15 84 

2.0 3.7 3000 0.031 1.92 0.0024 16 94 

0.1 0.58 530 0.073 7.2 0.017 33 47 
0.1 0.25 0.68 540 0.07 6.9 0.01 43 66 

0.5 0.71 540 0.065 6.6 0.0063 48 75 

0.25 1.6 850 0.05 4.6 0.0071 33 79 
180 0.25 0.5 1.8 890 0.044 4.7 0.005 40 104 

1.0 1.9 950 0.046 4.4 0.0037 44 118 

0.5 3.3 1410 0.041 3.5 0.0041 30 109 
0.5 1.0 3.6 1520 0.037 3.0 0.003 38 134 

2.0 3.8 1600 0.031 2.9 0.0024 42 147 

0.1 0.59 430 0.007 8.5 0.0167 57 57 
0.1 0.26 0.67 440 0.071 8.0 0.01 75 78 

0.5 0.71 440 0.071 8.0 0.0066 82 89 

0.25 1.7 620 0.058 6.0 0.0071 54 98 
300 0.25 0.5 1.95 650 0.057 5.8 0.005 66 122 

1.0 2.1 700 0.055 5.2 0.0036 76 136 

0.5 3.6 1000 0.04 4.1 0.0037 52 136 
0.5 1.0 3.9 1080 0.041 3.9 0.0029 66 162 

2.0 4.1 1120 0.043 3.8 0.0023 73 174 

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* - - 0.011 6.2 26* 
90 0.25 0.5 - 3750" - - 0.006 8.6 30 

1.0 - 3900" - - 0.003 IO 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 25 
0.1 0.25 - 1070* - - 0.012 24 29 

0.5 - 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 50 34 

0.25 - 1040* - - 0.007 54 36 

0.25 - 1400" - - 0.012 45 39 
300 0.25 0.5 - 1680" - - 0.006 55 42 

1.0 - 1840" - - 0.003 64 45 

0.5 - 2330" - - 0.006 50 45 
0.5 1.0 - 2980* - - 0.003 62 48 

2.0 - 3280* - - 0.002 72 49 

... At 2 volts (rms) output. • At 3 volts (rms) output. * At 4 volts (rms) output. 
# The cathodes of the twq units have a common terminal. 
• Values are for phase-inverter service. 
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RCA Receiving Tube Manual 

(See page 907 for explanation of column headings) 

Rp I Rg I R12 I Rk I Cg2 I Ck I C I Eo I V.G., 

0.1 - 4400 - 2.5 0.02 4 28• 
0.1 0.25 - 4800 - 2.1 0.01 5 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 

0.5 - 2200 - 2.9 0.006 25 46 

0.25 - 3500 - 2.3 0.01 21 48 
180 0.25 0.5 - 4100 - 1.8 0.006 26 53 

1.0 - 4500 - 1.7 0.004 32 57 

0.5 - 6100 - 1.3 0.00.6 24 53 
0.5 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 

0.5 - 4500 - 1.5 0.006 so 65 
0.5 1.0 - 5400 - 1.2 0.004 62 70 

2.0 - 6100 - 0.93 0.002 70 70 

0.1 0.26 1500 0.11 4.8 0.02 21 21 
0.1 0.22 0,.3 1600 0.1 4.4 0.012 26 29 

0.47 0.35 1900 0.09 4.2 0.006 28 37 

0.22 0.64 2400 0.09 3.4 0.009 21 33 
90 0.22 0.47 0.7 2500 0.09 3.2 0.0055 26 40 

1.0 0.84 2600 0.084 3.0 0.0035 29 52 

0.47 1.,!i 4200 0.06 2.1 0.0045 21 so 
0.47 1.0 1.6 4400 0.06 1.9 0.003 26 59 

2.2 1.7 4800 0.058 1.6 0.002 29 64 

0.1 0.33 1000 0.13 6.7 0.02 32 33 
0.1 0.22 0.5 1200 0.12 5.8 0.011 37 45 

0.47 0.6 1300 0.11 5.5 0.006 43 52 

0.22 0.76 1700 0.11 4.5 0.0095 37 47 
180 0.22 0.47 0.9 1700 0.1 4.5 0.0055 44 68 

1.0 1.0 1800 0.1 4.2 0.003 47 82 

0.47 1.8 3300 0.09 2.9 0.0045 38 70 
0.47 1.0 2.0 3800 0.08 2.4 0.003 so 85 

2.2 2.1 4000 0.07 2.3 0.002 57 98 

0.1 0.32 750 0.19 8.0 0.021 62 39 
0.1 0.22 0.36 850 0.18 7.7 0.012 80 46 

0.47 0.37 900 0.18 7.7 0.006 93 57 

0.22 0.8 1150 0.13 6 0.01 63 62 
~00 0.22 0.47 0.94 1300 0.12 5.7 0.0055 78 88 

1.0 0.98 1500 0.11 5.0 0.0035 99 97-

0.47 1.7 2300 0.1 3.5 0.0045 71 82 
0.47 1.0 1.9 2500 0.1 3.5 0.003 89 109 

2.2 2.0 2800 0.09 3.1 0.002 105 125 

.- At 2 volts (rrns) output. • At 3 volts (rrns) output. * At 4 volts (rms) output. 

317 

® 
6F5 

6F5-GT 
6SF5 

6SF5-GT 
12SF5 

See Circuit 
Diagram 1 

@ 
6SF7 
12SF7 

See Circuit 
Diagram 3 



6SJ7 
6SJ7-GT 
12SJ7 

See Circuit 
Diagram3 

3AV6 
6AV6 
12AV6 
12AX7• 

See Circuit 
Diagram 1 

RCA Receiving Tube Manual 
(See page 307 for explanation of column heading•) 

Eo lv.o.l 
0.1 0.29 820 0.09 8.8 0.02 18 41 

0.1 0.25 0.29 880 0.085 7.4 0.016 23 68 
0.5 0.31 1000 0.075 6.6 0.007 28 70 

0.25 0.69 1680 0.06 5.0 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 0.25 0.31 800 0.09 8.0 0.015 60 82 

0.5 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 0.07 6.1 0.003 54 161 

0.5 1.85 2000 0.05 4.0 0.003 37 151 
0.5 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 0.0ll 79 139 
300 0.25 0.5 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 0.05 5.8 0.002 79 238 

2.0 2.5 1530 0.04 5.2 0.0015 89 263 

0.1 - 4400 - 2:1 0.023 5 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 9 459 

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 ll 52* 

2.2 - 14000 - 0.7 0.002 13 55* 

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. I 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 - 1.6 0.006 62 69 
0.47 1.0 - 5200 - 1.3 0.003 77 73 

2.2 - 5900 - 1.1 0.002 92 75 

• At 2 volts (rms) output. • At 3 volts (rms) output. * At 4 volts (rms) output. 

• One triode unit. 
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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 tlie 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 
Portable 3-Way Superheterodyne Receiver 
AC-Operated Superheterodyne Receiver 

18-1 
18-2 
18-3 
18-4 
18-5 
18-6 
18-7 
18-8 
18-9 
18--10 
18-11 
18-12 
18-13 
18-14 

AC/DC Superheterodyne Receiver 
Automobile Receiver 
Superregenerative Receiver . 
Battery-Operated Short-Wave Receiver . . . . . . 
TRF AM Tuner for High-Fidelity Local Broadcast Reception 
FM Tuner . . . . . . . 
Microphone and Phonograph Amplifier (6 watts) . 
High-Fidelity Audio Amplifier, Class AB1 (10 watt'S) 
High-Power Audio Amplifier, Class AB1 (25 watts) 
Class B Amplifier for Mobile Use (10 watts) . 
Two-Channel Audio Mixer . . 
Preamplifier for Magnetic Phonograph Pickup 
Low-Distortion Input Stage . . . . . . . . . . . 
Two-Stage Input Amplifier, Cathode-Follower (Low-Impedance) Output 
Bass and Treble Tone-Control Amplifier Stage . 
Non-Motorboating Resistance-Coupled Amplifier 
Code-Practice Oscillator 
Intercommunication Set 
Electronic Volt-Ohm Meter 
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18-15 
18-16 
18-17 
18-18 
18-19 
18-20 
18-21 
18-22 
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PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 

C, C, - Ganged tuning capaci
tors: Ci. 10-27 4 µµf; C,, 
7.6-122.5 µµf 

C, C, = Trimmer capacitors, 
2-15 µµf 

Ca= 66 µµf, ceramic 
C, C, C10 Cu= Trimmer ca-

pacitors for if transformers 
C,=0,05 µf, paper, 50 v. 
C, C"=0.02 µf, paper, 100 v. 
C12:=82 µ.µ.f, ceramic 
Cu C,s=0.002 µf, paper, 150 v. 
Cu=33 µµf, ceramic 

C17=lO µf, electrolytic, 100 v. 
Cl8=0.006 µf, paper, 600 v. 
L1=Loop antenna, 540-1600 Kc 
R1=100000 ohms, 0.25 watt 
R,=16000 ohms, 0.25 watt 
Ra R,=3.3 megohms, 0.25 watt 
Rt= 68000 ohms, 0.25 watt 
Rs= Volume control, potenti-

'¥"eter, 2 megohms 
R,=10 megohms, 0.25 watt 
R,.=4.7 megohms, 0.25 watt 
R,= 1 megohm, 0.25 watt 
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POWER AMPLlf"IEA 
TYPE 354 

o,..--",,v,;i)\,..J~- 1111 • 

'B" 
67.5V 

8.5MA. 

R10=820 ohms, 0.25 watt 
S1 = Switch, double-pole, single

tbrow 
T1 = Oscillator coil for use 

with tuning capacitor of 
7.5-122.5 µµf, and 465 Kc if 
transformer 

T, Ta= Intermediate-frequency 
transformers, 455 Kc 

T, = Output transformer for 
matching impedance of voice 
coil to 6000-ohm tube load 
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PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 

RF" AMPLIFIER 
LI TYPE IT4 

PENThGRID 
CONVERTER 

TYPE IR5 

_ I CHASSIS· DO NOT 
nm CO"INECT TO GROuND 

Ct C, Cs= Ganged tuning ca
pacitors, 20-450 µµf 

C, C, C,=Trimmer capacitors, 
4-30 µµ( 

Ca C10 Cu, C11=100 µµf, ceramic 
C.=82 µµf, ceramic 
C,=560 µµf, ceramic 
Cu C12 Cu C16=Trimmer ca-

pacitors for if transformers 
Cu=0.01 µf, paper 400 v. 
C" C21=0.002 µ(, paper, 400 v. 
C19=270 µµ.f, ceramic 
C,o=0.02 µf, par.er, 400 v. 
c., C,,=0.005 µ , paper, 400 v. 
Cn=0.1 µI, paper, 400 v. 
c .. =0.05 µf, paper, 200 v. 
c,,=0.05 µf, paper, 50 v. 
C,s C21 C"=0.05 µf, paper, 400 v. 
C,.=40 µf, electrolytic, 25 v. 

If AMPLIFIER 
TVPE 1T4 

C,o= 160 µf, electrolytic, 25 v. 
C31C33=20 µf, electrolytic, 150 v. 
L, = Loop antenna, 540-1600 Kc 
Rt R, Rn= 4. 7 megohms, 0.25 

watt 
Rs= 2.2 megohms, 0.25 watt 
R,=100000 ohms, 0.25 watt 
R, = 5.6 megohms, 0.25 watt 
R.=27000 ohms, 0.25 watt 
R,=68000 ohms, 0.25 watt 
Rs=3.3 megohms, 0.25 watt 
Rt= Volume control, potenti-

ometer, 1 megohm 
R1o=l0 megohms, 0.25 watt 
R12=220000 ohms, 0.25 watt 
Ru= 1 megohm, 0.25 watt 
Ru R!6 = 1800 ohms, 0.25 watt 
R15=220000 ohms, 0.5 watt 
Rn=lOOO ohms, 0.25 watt 
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POWER AMPLIFIER 
TYPE 3V4 

Rts=2700 ohms, 0.25 watt 
R19=1500 ohms, 0.25 watt 
R20 = 1800 ohms, 10 watts 
R21 = 2300 ohms, 10 watts 
S, = Switch, 4-pole double-

throw 
S, = Switch, double-pole, single

throw 
T, = RF transformer, 540-1600 

Kc 
T, = Oscillator coil for use with 

a 560-µµf padder, 20-450 µµf 
tuning capacitor, and 455 Kc 
if transformer 

T, T, = Intermediate-frequency 
transformers, 466 Kc 

T, = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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AC-OPERATED SUPERHETERODYNE RECEIVER 

[ : 

C, C, Cs=Ganged tuning 
capacitors, 10-365 µµf 

C2. c. C•=Trimmer capacitors, 
4-80µµ{ 

Cs Cu=0.05µ!, paper, 50 v. 
C,=0.05 µf, paper, 400 v. 
C,=Oscillator padding 

capacitor-follow oscillator
coil manufacturer's recom
mendation 

C,o=56 uµf, mica 
Cn Cu Cu C1s=Trimmer 

capacitors for if transformers 
C" C17=l80µµf, mica 
CIS c .. =0.01 µf, paper, 400 v. 
C10 C20=20µf, electrolytic, 450 v. 

C13 

IC20 

C21=120µµf, mica 
c,, c,,=0.02 µf, paper, 400 v. 
C2o=20 µf, electrolytic, 50 v. 
c,.= 0.05 µ!, paper, 600 v. 
L=Loop antenna, 540-1600 Kc 
R, R,= 180 ohms, 0.5 watt 
R,= 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=lO megohms, 0.5 watt 
R,o= 1800 ohms, 2 watts 
Rn R12=220000 ohms, 0.5 watt 
RH Rrn=470000 ohms, 0.5 watt 
R16=8200 ohms, 6.5 watt 
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o10fj0tgt1~ir.?~c~vc. 
lYPE 6AV6 

Re 
c,e 

R& ;J;c,t 

cu 
& 

llu~ 
PM 

R1e SPEAKER 

RI7=270 ohms, 5 watts 
R1S=l5000 ohms, 1 watt 
S=Switch on volume control 
T1=RF transformer, 540-1600 

Kc 
T,= Oscillator coil for use with 

10-365-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 voice 
coil to a lOOO<kihm plate--to
plate tube load 
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AC/DC SUPERHETERODYNE RECEIVER 

PENTAGRID DIODE DETECTOR,AVC. POWER 
AMPLIFIER 
TYE'E 5OC5 

L 
~~~i~~~~~ r- - - ~ - - -, 1~:~pl~I~~ - ~ - ~~D~~:EMli~[~EA 

I _____ ,,__ 

I Q2 

117-V 
AC 

LINE 

CHASSIS 

I 
J 

TYPE TYPE TYPE TYPE 

T4~ 

~ 
PM 

SPEAKER 

12AV6 12BE6 12BA6 5OC5 

L·o-------1~----_..__-
C1 C5= Ganged tuning capaci

tors; C1, 10-365 µµf; C,, 7-115 
µµf 

C2=Trimmer capacitor, 4-30 µ.µf 
C,=0.05 µf, paper, 50 v. 
C,=0.1 µf, paper, 400 v. 
C5=Trimmer capacitor, 2-17 µµf 
C7=56 µµf, ceramic 
C,=50 µf, electrolytic, 150 v. 
Ce CJO= i50 µµf, ceramic 
Cu Ca=0.02 µf, paper, 400 v. 
C12=0.002 µf, paper, 400 v. 

Cu=330µµf, mica 
Cis=0.05 µf, paper, 400 v. 
C1G=30 µf, electrolytic, 150 v. 
L=Loop antenna, 540-1600 Kc 
R1 R,=220000 ohms, 0.5 watt 
R,=22000 ohms, 0.5 watt 
R,=100 ohms, 0.5 watt 
R,=3.3 megohms, 0.5 watt 
R,=47000 ohms, 0.5 watt 
R6= Volume control, potenti-

ometer, 500000 ohms 
R,=4.7 megohms, 0.5 watt 
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R,=470000 ohms, 0.5 watt 
R,o=150 ohms, 0.5 watt 
Rn=1200 ohms, 1 watt 
T1 = Oscillator coil for use with 

7-115-µµf tuning capacitor 
and 455-Kc intermediate
frequency transformer 

T, T,=Intermediate-frequency 
transformers, 455 Kc 

T,=Output transformer for 
matching impedance of voice 
coil to 2500-ohm tube load 
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AUTOMOBILE RECEIVER 

AF AMPLIFIER 
TYPE 6BA6 

CONVERTER 
TYPE 6BE6 

IF AMPUFlER 
TYPE 6BA6 

DIODE DETECTOR,AVC, 
AUOJO AMPUff(R 

TYPE 6AV6 

POWER 
AMPLJFJ[R 
TYPE6AQ5 

I~:, 
? ""':'" 

C, C, Cu=Ganged tuning 
capacitors, 10-365 µµf 

C2 C6 C12=Trimmer capacitors, 
4-30 µµf 

C, C,=220 µµf, mica 
C,=0.05 µf, paper, 50 v. 
C,=0.05 µf, paper, 300 v. 
C,=47 µµf, mica 
Cio = Oscillator padding ca

pacitor-follow oscillator-coil 
manufacturer's recommen
dation 

Cu CH Cu, C16=Trimmer ca-
pacitors for if transformers 

Ct7 C"= 100 µi,f, mica 
C1t=O.Ol µf, paper, 300 v. 
C20=120 µµf, mica 
e,, = 0.005 µf, paper, 300 v. 
C22 = 0.005 µI, paper, 450 v. 

Cu= 20 µf, electrolytic, 25 v. 
c,. C20 = 0.5 µf, paper, 50 v. 
c .. =470 µµf, mica 
C21= 0.006 µf, paper, 1500 v. 
C,s c,. = 20 µf, electrolytic, 

450 v. 
F=Fuse, 10 a. 
L, = Oscillator coil, tapped, for 

use with 365-µµf tuning ca• 
pacitor, and 455 Kc if trans
former 

L, L, L. = RF choke, 10 a. 
R, R. = 1 megohm, 0.5 watt 
R,= 150 ohms, 0.5 watt 
Ra= 12000 ohms, 2 watts 
R.=22000 ohms, 0.5 watt 
R,=100 ohms, 0.5 watt 
R,=47000 ohms, 0.5 watt 
Rs= Volume control, potenti-

ometer, 1 megohm 

R,=10 megohms, 0.5 watt 
Rio= 270000 ohms, 0.5 watt 
Rn=470000 ohms, 0.5 watt 
R12 = 390 ohms, 2 watts 
R11 = 2.2 megohms, 0.5 watt 
Ru= 220 ohms, 0.5 watt 
R" = 1500 ohms, 1 watt 
T, T, = RF transformers, 540-

1600 Kc 
T, T, = Intermediate-frequency 

transformers, 455 Kc 
T, = Output transformer for 

matC"hing impedance of voice 
coil to 5000-ohm tube load 

T6= 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 AMPLIFIER, 12BA6; CONVERTER, 12BE6; IF AMPLIFIER, 
12BA6; DIODE DETECTOR, AVC, AUDIO AMPLIFIER, 12AV6; POWER AMPLIFIER, 12AQ5; 
RECTIFIER, 12X4. Recommendations as to suitable vibrators and vibrator transformers may be 
obtained from manufacturers of these components. For 12.6-volt operation the voltage rating of c,. 
and c,. should be increased to 100 vol ts. 
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SUPERREGENERA TIVE RECEIVER 

C1 C,= 0.1 µI, paper, 400 v. 
Ca C,= 100 µµI, mica, 500 v. 
C, C, C1= 20 µI, electrolytic, 

450 v. 
C, = 25 µf, electrolytic, 50 v. 
C, = 25 µI, electrolytic, 25 v. 
C10 = 0.002 µI, paper, 600 v. • 
Cn = 0.01 µI, paper, 400 v. 
C12 = 0.005 µI, paper, 400 v. 
Cz, = 50 µµf, silver mica, 300 v. 
C14=Ganged or split-stator tun-

ing capacitor, 10 µµf max. per 
section 

Cu= 0.006 µI, mica, 300 v. 
Cis=Quench-frequency control, 

trimmer capacitor, 3-80 µµf, 
ceramic or mica 

J, = Jack for earphones 
L1=Antenna pickup winding 
Ll=4turnso!No.12Enam.cop-

per wire on a ~" I.D. form 
(144 Mc): adiust 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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R, R,=100000 ohms, 0.5 watt 
Rs= 270 ohms, 1 watt 
R9 = Volume control, potenti

ometer, 500000 ohms 
R10= 4.7 megohms, 0.5 watt 
RFC,= One-quarterwavelength 

(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
Ji" form 

RFC,= RF choke, 8 mh. 
T1 = Power transformer, 

300-0-300 volts rms, 70 ma. 
T, = Output transformer for 

matching impedance of voie.e 
coil to 5000-ohm tube load 
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BATTERY-OPERATED SHORT-WAVE RECEIVER 

~~~~~%A ,--...--+ 

:Jr,-..-.-----.+-+< ... 

C1 C,= Ganged band-setting ca
pacitors, 140 µµf, maximum 
per section 

C2 C,=Ganged band-tuning ca
pacitors, 35 µµf maximum per 
section 

C, C, Cs Cu=0.05 µf 
Cs C10=250 µµf, mica 
C,=1 µf, paper, 100 v. 
C12=0.002 uf, paper, 400 v. 
Ci,=8 µf, electrolytic, 160 v. 
L1 L, - RF chokes, 8 mh. 

A-

La = AF choke 300-600 h. 
R1 = 100000 ohms, 0.5 watt 
R, = 2 - 5 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 
R,=470 ohms, 0.5 watt 
R1=Regeneration control, p~ 

tentiometer, 50000 ohms 
R,=33000 ohms, 0.5 watt 
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B-

POWER AMPLIFIER 
TYPE 3V4 

Rs 

JI~ 

S1 S, = Ganged 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 
T, = Output transformer for 

matching impedance of voice 
coil to 9000-ohm tube load 
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TRF AM TUNER 

for High-Fidelity Local Broadcast Reception 

L 

RF' AMPLIF'IER 
TYPE 6BA6 

TYPE 5Y3-GT 

C, C,=Ganged tuning capaci
tors, 10-365 µµI 

C2 Cs=Trimmer capacitors, 
4-30 µµI 

Ca=0.01 µf, paper or ceramic, 
200 v. 

c.=0.01 µf, paper or ceramic, 
400 v. 

C, Cn=0.1 µf, paper, 400 v. 
C1=250 µ.µf, mica or ceramic, 

400 v. 

C,=10 µI, electrolytic, 350 v. 
C10=250 µ.µf, mica or ceramic, 

200 v. 
C12=25 µf, electrolytic, 25 v. 
Cu=0.05 µf, 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 
R2=Volume control, potenti-

ometer, 5000 ohms 
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R5 Cn 
r-'V\M,---1---i~ 

R6 OUTPUT 

i 

R,=33000 ohms, 1 watt 
R, &=1000 ohms, 0.5 watt 
R,=100000 ohms, 0.5 watt 
R,=150000 ohms, 0.5 watt 
R.=1500 ohms, 0.5 watt 
R,=470000 ohms, 0,5 watt 
R10= 7000 ohms, 10 watts 
Ti=RF transformer, 540-1600 

Kc. 
T,= Power transformer, 250-0-

250 volts rms, 40 ma. 
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Rf AMPLIFIER 
TYPE 6BJ6 
(88-!08 Mc) 

RCA Receiving Tube Manual 

MIXER 
TYPE6BE6 
(88·108 Mc) 

OSCILLATO? 
TYPE 6C4 

(9a7 TO 118.7 Mc) 

v.12 

FM TUNER 

1f AMPLIFIER 
TYPE 68J6 

(10.7 Mc) 

TO USE·UMITER & DISCRIMINATOR 
IN PLACE Of RATIO DETECTOR,CON· 
NECT LEADS X, Y & Z TO CO?RES
PONDING POINTS MARKED ON CIR· 

IF AMPUFIEA 
TYPE 6BJ6 

00.7 Mc) 

RATIO DETECTOR 
TYPE 6AL5 

CUIT ABOVE 

z-o----=~--+-3o_o_v._,•f, ~: 
Rl1 
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Ct C, c .. - Ganged tuning ea-
pacitors, 7 .5 - 20 µµf 

C2 C10 Cit= Trimmer ca
pacitors, 1.5-5.0 µµf, ceramic 

C,=0.01 µf, ceramic or mica, 
200 v. 

C, Cuc,. c,, C3l c., Cn c .. ~ 
1500 µµ.f, ceramic or mica, 
200 v. 

C, C, C10 Cn Cn c,. c,. Cu C11 
C52= 1500 µµ.f, ceramic or mica, 
400 v. 

C, = 0.1 ,.r, paper, 400 v. 
Cs=33 µµf, mica, 400 v. 
Cu=3 µµf, silver mica, 200 v. 
C12 C" C,:; Ca2 c,, C"=0.01 µf, 

ceramic or mica, 200 v. 
C" c,, C,s C,o c,. Cas c., c., 

Cao Cfjr; C67 = Trimmer 
capacitors, 22-50 µµf, mica, 
usually part of if transformer 

C10=33 µµf, silver mica, 200 v. 
C21=100 µ.µf, ceramic or mica, 

200 v. 
c,. C,o=330 µµ(, ceramic or 

mica, 200 v. 
Cu=0.05 µf, paper, 200 v. 
c., c.,=0.005 µf, ceramic or 

paper, 200 v. 
Cu= 10 µf, electrolytic, 200 v. 

FM TUNER (Cont'd) 

C•o C46=250 µµf, ceramic or 
mica, 200 v. 

C.,=O.l µf, paper, 200 v. 
Cs1=500 µ.µf, ceramic or mica, 

400 v. 
L1 = 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 L1 with the 
ground end of r... spaced ¼" 
fromL1 

L, L, L, L, L, L,o Lu= Choke, 1 
µh (approx.), 25 turns of 
N o.24 Enam. close-wound 
on resistor ( 4 7000 ohms, 0.5 
watt), connected in parallel 
with resistor. 

L,=2.5 turns of No.14 Enam. 
epaced 1 wire diameter, 
wound on ¾" form. 

L,=2 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on ¾'1 form, tapped 
at ½ turn from ground end 

L12=Choke, 2.5 mh. (may not 
be required: follow trans
former manufacturer's recom
mendation) 

R1 Ru R" R,i=120 ohms, 0.5 
watt 

R, R12 R10=39000 ohms, 0.6 watt 
R, R, Rn Rn=470 ohms, 0.5 

watt 
R, R2a R,s=lOOOO ohms, 0.5 

watt 
R,=47 ohms, 0.5 watt 
&=33000 ohms, 1 watt 
R,=47000 ohms, 0.5 watt 
R,=4700 ohms, 1 watt 
Rio R" Ra,=220000 ohms, 0.5 

watt 
R"=56 ohms, 0.5 watt 
R19 Rr.=Volume controls, 

potentiometers, 1 megohm 
R,o= 15000 ohms, 0.5 watt 
R21=820 ohms, 0.5 watt 
R22=560 ohms, 0.5 watt 
R,. R31=2.2 megohms, 0.5 watt 
Rz; R,s= 100000 ohms, 0.5 watt 
R20= 150000 ohms, 1 watt 
T, T, T,=Intermediate-fre-

quency transformers, 10. 7 Mc 
T4=Ratio-detector transformer, 

10.7 Mc 
Ts= Discriminator transformer, 

10.7 Mc 

NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as 
that formed by R,o and C.,) should be inserted between R,. and c., in the discriminator output lead. 

Fig. 18-9 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 Mc 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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MICROPHONE AND PHONOGRAPH AMPLIFIER 
Power Output, 6 Watts 

rvPE 
6J7 

C,=16 µf, electrolytic, 150 v. 
C, C,=0.1 µf, paper, 400 v. 
C, C13=lOµf, electrolytic, 450 v. 
C, C,=0.05 µf, paper, 400 v. 
C,=0.1 pf, paper, 200 v. 
C,=0.25 µf, paper, 200 v. 
C,=820 µµf, mica, 500 v. 
C,o=20 µf, electrolytic, 25 v. 
Cn C12=25µf, electrolytic, 450 v. 
F=Fuse, 1 ampere 
J, =Jack for high-impedance 

crystal microphone input, 
maximum input: 2 volta peak 

J ,=Jack for low-impedance 

C,4 
tvp( 
6J7 

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 

R1 Rs= Volume control, 
potentiometer, 500000 ohms 

R,=2200 ohms, 0.5 watt 
Ra=1500 ohms, 0.5 watt 
R, Ra=l.2 megohms, 0.5 watt 
R, Ru=82000 ohms, 0.5 watt 
R,=270000 ohms, 0.5 watt 
R, R,=470000 ohms, 0.5 watt 
R10=47 ohms, 0.5 watt 
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1vPE 
6l6-G 

T,,,~P(AI\EA 
~£COil 

Rn=Tone control, 
potentiometer, 5000 ohms 

R12=1000 ohms, 0.5 watt 
R10=220000 ohms, 0.5 watt 
R,.=330000 ohms, 0.5 watt 
R11=220 ohms, 2 watts 
R" Ru=33 ohms, 0.5 watt 
R,o=440 ohms, 10 watts 
R21 =8200 ohms, 0.5 watt 
R,, R2>=33000 ohms, 2 watts 
T1 =Output transformer for 

matching impedance of voice 
coil to 4000-ohm tube load 

T-:=Power transformer, 350-0. 
350 volts rms, 125 ma. 
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(18-11) 

HIGH-FIDELITY 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, C•=0.05 µf, paper, 600 v. 
C1 Cs=50 µf electrolytic, 50 v. 
C, C10=80 µ{, 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 

Rz4 

R, R, Ru=l megohm, 0.5 watt 
R,=10000 ohms, 1 watt 
R, Rio Rn R" R16 R11=330000 

ohms, 0.5 watt 
R12 Ru=1800 ohms±l per cent, 

matched, 0.5 watt 
Ri, R19=Carbon-film type, 

100000 ohms±l per cent, 
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Tz 

Rz5 

matched, 2 watts 
R20 Ru=510 ohms, 2 watts 
R22 R,a=390 ohms, 2 watts 
R,. R:,.;=150000 ohms, 2 watts 
T1=Power transformer, 

350-0-350 vol ts rms, 125 ma. 
T,=Output transformer for 

matching line or voice coil im
pedance to 9000-10000-ohm 
plate-to-plate tube load 
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(18-12) 

HIGH-POWER AUDIO AMPLIFIER 

Class AB,; Output, 25 Watts 

C1 C, Cu=20 µ!, 
electrolytic, 25 v. 

C, C, C,=0.01 µf, paper, 600 v, 
C,=0.005 µf, paper, 100 v. 
C,=0.5 µf, paper, 600 v. 
C,=330 µµf, mica 
C, C11=30µf, electrolytic, 450 v. 
C10 Cu C12 C14=0.1 µ.f, paper, 

600 v. 
Ci,=40 µf, electrolytic, 450 v. 
F=Fuse, 3 amperes 
J =Jack for high-impedance 

phono-pickup input 
R1=l megohm, 0.5 watt 
R,= 1800 ohms, 0.6 watt 

R26 

Ra R.=82000 ohms, 0.5 watt 
R, R11=47000 ohms, 0.5 watt 
R, R, R,=Volume control, po-

tentiometer, 1.5 megohm, tap
ped at 250000 and 500000 
ohms. R, is 250000-ohm ser
tion. 

R,=390 ohms, 0.5 watt 
R10=120000 ohms, 0.5 watt 
Ru=l5000 ohms. 0.5 watt 
R12=Bass control, 

potentiometer,500000 ohms 
Ru=Treble control, 

potentiometer 500000 ohms, 
R1o R"=4700 ohms, 0.5 watt 

Ru=250000 ohms, 0.6 watt 
R11 Ri,=220000 ohms, 1 watt 
R,0=560000 ohms, 0.5 watt 
R21 R,.=270000 ohms, 0.5 watt 
Rn=l2000 ohms, 0.5 watt 
R,.= 186 ohms, 10 watts 
R,.=10000 ohms, 1 watt 
R,.=2000 ohms, 20 watts 
R21=12500 ohms, 20 watts 
T,=Power transformer, 400-0-

400 volts rms, 200 ma. 
T,=Output transformer for 

matching impedance of voice 
coil to 6600-ohm plate-to-plate 
tube load 

NOTE: The value of Rn ahould be adjusted for minimum power-supply ripple in output. 

332 



RCA Receiving Tube Manual 

(18-13) 

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 ,.r, paper, 400 v. 
C, = 25 ,.f, electrolytic, 26 v. 
C,a:50 ,.r, electrolytic, 25 v. 
M = Microphone, single-button 

carbon, 200 ohms 
R,=Volume control, potenti

ometer, 600000 ohms 

•300 V 

DRIV[R 
TYPE 6N7 

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 for matching 
a single-button microphone 
to a single grid 

CLASS 8 
A\flPL F:[R 
TYPE 6"-l7 

mb. 
~l~ut 

T, = Input transformer for 
matching parallel-connected 
6N7 driver to a 6N7 class B 
amplifier 

T, = Output traneformer for 
matching impedance of voice 
coil to 8000-ohm plate-to
plate tube load 

• Peak signal-input voltage to 6SF6 grid required for full power output is 0.15 volt. 

(18-14) 

TWO-CHANNEL AUDIO MIXER 
Voltage Gain From Each Grid of 6SC7 to Output is Approximately 15 

INPUT N!! I 

INPUT N!!2 

Ct= 10 ,.f, electrolytic, 25 v. 
C. C 0.006 µf, paper, 400 V, 

+250V. 

R, - 2200 ohms, 0.6 watt 
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T
OUtPUT"rO 

GRID.OF' 
~2 NEXT .iTAGI 

6 

R, R, - 270000 ohms, 0.6 watt 
&. R, Ra - 1 megohm, 0.6 watt 
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(18-15) 

PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 

C, C, Co=0.06 µf, paper, 600 v. 
C, C,=20 µf, electrolytic, 450 v. 
C,=0.01 µf, paper, 600 v. 
J =Input connector, shielded 

(18-16) 

- + 

R1=Value depends on type of 
magnetic pickup used. Fol
low pickup manufacturer's 
recommendations 

R, R,=8.3 megohms, 0.5 watt 

+300V. 

R, R,=33000 ohms, 0.5 watt 
R,=200000 ohms, 0.5 watt 
R,=27000 ohms, 0.5 watt 
R,= 180000 ohms, 0.5 watt 
R, R10=6800 ohms, 0.5 watt 

LOW-DISTORTION INPUT AMPLIFIER ST AGE 

C,=0.26 µf, paper, oil-filled, 
600 v. 

C,=0.6 µf, paper, oil-filled, 
600 v. 

C,=40 µf, electrolytic, 350 v. 

l 
AF" OUTPUT 

(LOAD=50000 
OHMS ± 10°1o) 

J =Input connector, shielded 
R,=50000 to 100000 ohms to 

match source impedance, 0.5 
watt 

R,=910 ohms ± 5 per cent, 0.6 

+230-300V. 

watt, wire-wound 
R,=270000 ohms± 6 per·cent, 

0.5 watt 
R,=100000 ohms± 5 per cent, 

0.5 watt 
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TWO-ST AGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 

INPUT C 
o-1 I 

C, C1=0.l 14f, paper, 400 v. 
C,=25 14(, electrolytic, 25 v, 
C,=5 14(, paper, 200 v. 

(18-18) 

R1=Volume control, potenti
ometer, 500000 ohma 

R,=220000 ohms, 0.5 watt 

R, &=5600 ohms, 0.5 watt 
R,=27000 ohms, 0.5 watt 
R,=560000 ohma, 0.5 watt 

BASS AND TREBLE TONE-CONTROL AMPLIFIER ST AGE 

C.=0.01 p.f, paper, 400 v. 
C,=0.02 µf, paper, 200 v. 
C,=470 µ14f, mica, 200 v. 
C,=0.005 14!, mica, 200 v. 
C,=0.05 µ!, paper, 400 v. 
C,=0.001 14!, paper, 200 v. 

+30011. 

------11-{-5-----<0 
AF OUTPUT 

(LoAD=5ooooo 
OHMS) 

C,=0.01 14!, paper, 400 v. 
R,=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 
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Rg 

Rs 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 
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(18-19) 

NON-MOTORBOA TING RESISTANCE-COUPLED AMPLIFIER 
Voltage Gain, 9000 

Ct C,"= 8 ,.f, electrolytic ,25 v. 
C, C,=0.06 ,.f, paper, voltage 

rating as high as supply volt-

C,a~~=0.006 ,.f, paper, voltage 
rating as high as supply volt
age 

Rt= Volume control, potenti
ometer 

R, R, = 600 ohms, 0.5 watt 
Ra R, R, = 500000 ohms. 0.5 

watt 

R, Ra= 100000 ohmo, 0.5 watt 
Re= Volume control, potenti

ometer, 0.5 megohm, ganged 
with Rt 

F = Decoupling filter 

NOTE: Values of resistance and capacitance shown in this circuit are taken from Charts 14 and 19in 
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 necessary to use a de
coupling filter in the plate-supply lead of one or more of the voltage amplifier stages. The constants of 
decoupling filters depend on the design requirements of the amplifier. 

(18-20) 

* 

CODE-PRACTICE OSCILLATOR 

TYPE' 
35ZS·C. l 

CONNECT TO ONLY ONE SIDE C.ROUND AC RE"TURN 
OF AC LINE 

C, C, = 0.001 ,.f, mica, 300 v. 
Ca= 0.01 ,.f, paper, 400 v. 
C, = 0.002 ,.f, mica, 300 v. 
C, = 0.003 µf, paper, 400 v. 
C, = 20 µf, electrolytic, 250 v. 

R1= 27000 ohms, 0.5 watt 
R,=270000 ohms, 0.5 watt 
R,=220000 ohms, 0.5 watt 
R,=Pitch-eontrol, potenti-

ometer, 1.0 megohm 

R, = Volume control, potenti• 
ometer, 100000 ohms 

R, - 2.2 megohms, 0.5 watt 
R,= 47000 ohms, 0.5 watt 
Ra= 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 S5Z5-GT respectively 
without affecting performance of the circuit. 
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INTERCOMMUNICATION SET 
With Master Unit and Six Remote Units 

R1 

C,=0.0025 µf, paper, 400 v. 
C2=470 µ.µ.f, ceramic or mica, 

500 v. 
C3=330 µ.µ.f, ceramic or mica, 

500 v. 
C,=0.01 µf, paper, 600 v. 
C,=0.1 µf, paper, 400 v. 
C6=5600 µ.µ.f, ceramic or mica, 

500 v. 
C, C,=20 µf, electrolytic, 350 v. 
R,=12 ohms, 0.5 watt 
R,=470000 ohms, 0.5 watt 

PUSHBUTTON 
SWITCHE:S 

NO. I DEPRESSED 

RECTIFIER 
TYPE 6X5-GT 

cs 

R,=10 megohms, 0.5 watt 
R,=330 ohms, 0.6 watt 
R,=56000 ohms, 0.5 watt 
&=Volume control, potenti-

ometer, 500000 ohms 
R, R, R,0=330000 ohms, 0.6 

watt 
R,=82000 ohms, 0.5 watt 
Rn=270 ohms, 2 watts 
R12=470 ohms, 5 watts 
S, S,=Speakers, permanent. 

magnet, voice-coil impedance 
13 ohms 
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[(] 
s, 

T 1 = Input transformer for 
matching speaker voice-coil 
impedance to grid, primary to 
secondary turns ratio 1:47.5 

T,=Output transformer for 
matching speaker voice-coil 
impedance to 5000,ohm tube 
load 

T,=Power transformer, 
190-0-190 volts rms, 50 ma. 
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ELECTRONIC VOLT-OHM METER 

PROBE FOR 
DC VOLTS 

r S1-B 

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 

R1=5 megohms±l per cent, 
0.5 watt 

R,=800000 obms±l per cent, 
0.5 watt 

R,=1.36 megohms± 1 per cent, 
0.5 watt 

R,=250000 ohms±l per cent, 
0.5 watt 

R,=678000 ohms± 1 per cent, 
0.5 watt 

R,=361000 ohms± 1 per cent, 
0.5 watt 

R;=3. 75 megohms± 1 per cent, 
0.5 watt 

R~= 1 megohm± 1 per cent, 
0.5 watt 

SIGNAL 
RECTIFIER 

C2 \ 

R,=200000 ohms± 1 per cent, 
0.5 watt 

R10=37500 ohms± 1 per cent, 
0.5 watt 

Ru=12500 ohms± 1 per cent, 
0.5 watt , 

R12=10 megohms±5 per cent, 
0.5 watt 

Ru R1,=l megohm±5 per cent, 
0.5 watt 

Ru=lOOOO ohms±5 per cent, 
0.5 watt 

Ri,=1000 ohms±5 per cent, 
1 watt 

R!6=10 ohms±5 per cent, 
2 watts 

Ri;=330 ohms±5 per cent, 
0.5 watt 

Ri,=15000 ohms±5 per cent, 
0.5 watt 

R20= Potentiometer, 
15000 ohms, 0.5 watt 

R21 =Potentiometer, 
7500 ohms, 0.5 watt 

R:r. R,,,=1500 ohms±5percent, 
0.5 watt 

R,a=470 ohms± 5 per cent, 
0.5 watt 

R:w=Potentiometer, 
12500 ohms, 0.5 watt 

R,.=12000 ohms± 5 per cent, 
0.5 watt 

R,-,=47000 ohms± 5 per cent, 
0.5 watt 

R,s= 130 ohms± 5 per cent, 
0.5 watt 

R,. Rao= 68000 ohms± 5 per 
cent, 0.5 watt 

S1=Function-selector switch, 
7-circuit, 5-position 

S2= Range-selector switch, 
4-circuit, 5-position 

T1=Power transformer, 125 
volts rms, 2.75 ma; 10 volts 
rms, 0.25 ampere 

µA= Meter, de, 0-200 µa 

In the diagram the FUNCTION-SELECTOR SWITCH (81) and RANGE-SELECTOR SWITCH 
(S,) are shown in their maximum counterclockwise positions (81="0FF"; 82="3 VOLTS, RX 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 reference standards are necessary for proper checking and calibration of the 
various functions and ranges .. 

t Trade Mark Reg. U. S. Pat. Off. 
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GLASS TUBES-Outlines 8-19 

nrn=400~MAt. • 
.3 11 1.200 I :tz 

I ~ T 3 t.060' MAX. Mu i i 
SMALL- BUTTON 

SUB-MINAP 
8-PIN BASE 

-8-

-11-

7. 

1 1 ,8MAX. 

J,; I I h 2~e'' lf~ =1; T 
SMALL-BUTTON 

MINIATURE 9-PIN 

-14-

SKIRTED 
MINIATURE 

TI 
:tf I 

T6>'2 J 22
7,32• MAX. 

JJJ 
MINIATURE 9-PIN 

-17-

-9-

SMALL-BUTTON 
MINIATUA:E 9-PIN 

-12-

-15-

T9 -17 J~:" 
~,.~'jl..L 

MAX. SHELL OCTAL 

-18-

:1 __ ~ 

•1or=.--1--I 1 11 I 1/2 
13,,,'' T6 1.t

2 
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~ 3,, 

M~ ?2 l 
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:-10-
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[

MAXJ MINIATURE 

:( CAP 

T6:Tl. 
2},;' 21,e 

_JT 
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-16-
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j;;'BaMINIATURE 1.:~111 

T&Y2 J±>'e 3~; illx. 
SMALL !BUTTON 

MINIATURE 9-PIN 

-19-
•MEASURED FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF } 1; 1.0. 

••MEASU"ED FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF .210"1.0. 
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GLASS TUBES-Outlines 20-28 
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GLASS TUBES-Outlines 29-37 
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J
6 
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GLASS TUBES-Outlines 38-46 

-38-

3 1/e" 
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-41-
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4 3/1i 

± !ta" 
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...._ ___ ~ 
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41\,,; 
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[
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GLASS TUBES-Outlines 47-53 

Tl2 

SHORT JUMBO
SHELL OCTAL 

I" 
5 '8 
MAX. 

9 • 
I 'i6--!SMALL 

MAXI. ~!---CAP 

, 

Tl2 
I 

j 
5~.; -;ill, 

j 123/3 ~'MAX. 1-
-50-
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ST!6 
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5 
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I 
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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 HANDBOOK-HB-3 (7¾" x 
5"). Five deluxe 2-inch-capacity binders 
imprinted in gold. The bible of the in
dustry-contains over 3100 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-
18 (8¾" x 5¾")-352 pages. Revised, 
expanded, and brought up to date. Con
tains technical data on more than 575 
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-fiat 
binding. Price 75 cent<J.* 

• RCA TRANSMITTING TUBES-TT-4 
(8¾" x 5¾")-256 pages. Contains 
basic information on generic tube types, 
on tube parts and materials, on tube in
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. * 

• 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 POWER AND GAS TUBES-PG
l0lC (10½" x 8¾")-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 * 

• RECEIVING-TYPE TUBES FOR INDUSTRY 
AND COMMUNICATIONS-RT-104 
(10½" x 8¾")-20 pages. Technical in
formation on 130 RCA "special red" 
tubes, premium tubes, computer tubes, 
pencil tubes, glow-discharge tubes, small 
thyratrons, low-microphonic amplifier 
tubes, and other special types. Includes 
socket-connection diagrams. Price 20 
cents.* 

• RCA RECEIVING TUBES FOR AM, FM, 
AND TELEVISION BROADCAST -1275-G 
(10½" x 8¾")-28 pages. New booklet 
contains classification chart, character
istics chart, and base and envelope con
nection diagrams on more than 600 
entertainment receiving tubes and pic
ture tubes. Price 25 cents.* 

• RCA PICTURE TUBES-KB-106 (10½" 
x 8¾")-16 pages. Contains character
istics and base-connection diagrams for 
RCA's complete line of picture tubes. 
Features an interchangeability directory 
on more than 150 types. Price 20 cents.* 

• RCA TUBE PICTURE BOOK-TPB-1 
(10½" x 8¾")-16 pages. Collection of 
photographs and cutaway drawings of 
representative tube types. Prepared 
especially for use by students. A visual 

tTrade Mark Reg. U.S. Pat.Off. *Prices shown apply in U.S.A. & are subject to change without notice. 
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aid for the details of tube construction. 
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-
B (10½" x 8¾")-4 pages. Lists RCA 
Preferred Tube Types, both receiving 
and non-receiving, 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-105 
(10½" x 8¾")-24 pages. Contains 
technical information on 109 RCA tubes 
including single-unit, twin-unit, and 
multiplier phototubes; flying-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; and storage 
tubes. Price 20 cents.* 

• HEADLINERS FOR HAMS-HAM-103B 
(10½" x 8¾")-4 pages. Technical in
formation and terminal-connection dia
grams for 48 RCA "HAM" PREFER
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-Technical bul
letins containing authorized information 
on RCA transistors. Be sure to mention 
transistor-type bulletin desired. Single 
copy free on request. 

• RCA SEMICONDUCTOR DIODES-Tech
nical bulletin containing authorized in
formation on semiconductor diodes of 
the germanium point-contact type: gen
eral-purpose type 1N34-A, high-back-

resistance type 1N54-A, and, large-signal 
types 1N38-A and lN58-A. Bulletin in• 
cludes diode characteristics and per
formance curves. Single copy free on 
request. 

Components and Service 
Parts 

• SERVICE PARTS DIRECTORIES FOR RCA 
VICTOR TV RECEIVERS 

SP-1007-1946-1950 (103/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 (103/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 (103/a" 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/a" 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 
1953. 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 (103/a" x 16¾")-72 
pages. Schematic diagrams, top and bot
tom chassis views, replacement parts 
lists, and top and bottom chassis adjust-
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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, aqd 
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.* 

• RCA COMPONENTS DIRECTORY FOR 
TV RECEIVERS-SP-1006C (l0½"x 8¾") 
-52 pages. List 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.* 

• TV SERVICING. Bulletin TVS-1030 
(10½" x 8¾")-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-1031 (10½" x 8¾")-12 
pages. This new booklet contains an 
article by John R. Meagher on solving 
trouble shooting problems in those hard
to-service 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 VICTOR TV SERVICE PARTS GUIDE 
-SP-2001B (10½" x 8¾")-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. Cover 
periods from 1946 through 1956. Price 
25 cents.* 

• RCA PHONOGRAPH CARTRIDGE GUIDE 
-SP-2003B (10½" x 8¾")-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 
-BAT-134B (10½" x 8¾")-8 pages. 
Contains characteristics, terminal con
nections, and socket patterns of 82 RCA 
dry batteries for radio, flashlight, and 
industrial applications. Includes inter
changeability directory, and a battery 
replacement guide for 1948 to 1954 in
clusive for portable radios. Single copy 
free on request. 

Test and Measuring 
Equipment 

INSTRUCTION BOOKLETS - Illustrated 
instruction booklets, containing specifi
cations, operating and maintenance data, 
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 Generatort) .. $0.50* 
W A-44A (Audio Signal Generator) 0.50* 
W A-44B (Audio Signal Generator) 0.50* 
WR-46A (Video Dot/Crosshatch 

Generator) ........... 0.75* 
WR-49A (RF Signal Generator) . 0.50* 
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). 0.50* 
WR-70-A (RF-IF-VF Marker 

Adder) .............. 0.75* 
WV-77A(Junior VoltOhmystt) .. 0.25* 
WV-77B (Junior VoltOhmystt) .. 0.25* 
WV-78A (5" Oscilloscope) ...... $0.50* 
WR-84A (Ultra-Sensitive DC 

Microammeter). . . . . . . 0.25 
WR-86A (UHF Sweep Generator) 0.50* 
WV-87A (Master VoltOhmystt). 0.50* 
WO-SSA (5" Oscilloscope) ...... 0.50* 
WR-89A (Crystal-Calibrated 

Marker Generator). . . . 0.50* 
WO-91A (5" Oscilloscope). . . . . . 1. 00 
WV-97 A (Senior VoltOhmystt) . . 0.50* 
WV-98A (Senior VoltOhmystt) .. 0.75* 
WT-l00A (Electron-Tube 

MicroMhoMeter) .... 1.75* 
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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 Thermioni,c Vacuum Tubes. McGraw-Hill Book Co., Inc. 

CHUTE, G. M. Electroni,cs in Industry. McGraw-Hill Book Co., Inc. 

DoME, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W. G. Fundamentals of Engineering Electroni,cs. 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 Electronics. 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. Basu; Radio. D. Van Nostrand Co., Inc. 

KOLLER, L. R. Physi,cs 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 Electrwal 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. II. RCA Review. 

REICH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Inc. 

RICHTER, WALTHER. Fundamentals of Industrial Electroni,c Circuits. McGraw-Hill 
Book Co., Inc. 

SPANGENBERG, K. R. Vacuum 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 B1JL, H.J. Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc. 
ZWORYKIN AND MORTON. Television: The Electroni,cs 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. 

OZ4 6A8 6F6-G 7A5 7W7 24-A 
OZ4-G 6A8-G 6F6-GT 7A6 7X7 25BQ6-GT 
1A5-GT 6A8-GT 6F7 7A7 7Y4 25W4-GT 
1AD5 6AB5;6N5 6F8-G 7A8 7Z4 25Z5 
1AX2 6AB7 6G6-G 7AD7 12A8-GT 27 
1C5-GT 6AC5-GT 6J7-GT 7AF7 12AH7-GT 35A5 
1E8 6AD7-G 6K7 7AG7 12AV7 35Y4 
1L6 6AH4-GT 6K7-GT 7AH7 12BD6 35Z3 
1LA6 6AH6 6N7 7B4 12C8 35Z4-GT 
1LB4 6AL7-GT 6Q7 7B5 12J5-GT 41 
1LC5 6AQ7-GT 6Q7-GT 7B6 12J7-GT 42 
1LC6 6AR5 6R7 7B7 12K7-GT 43 
1LD5 6B4-G 6S4 7B8 12K8 45 
1LE3 6B8 6S7 7C5 12Q7-GT 47 
1LG5 6BD4-A 6S8-GT 7C6 12SA7-GT 50A5 
1LH4 6BD6 6SA7-GT 7C7 12SF7 50C6-G 
1LN5 6BF5 6SB7-Y 7E7 12SK7-GT 50X6 
1S4 6BK5 6SF5-GT 7F7 14A7 50Y7-GT 
1-v 6BK7-A 6SF7 7F8 14AF7 70L7-GT 
1V2 6BQ6-GT 6S.J7-GT 7G7 14B6 75 
1X2-A 6BY5-GA 6SK7-GT 7H7 14C7 78 
3LF4 6C5-GT 6SQ7-GT 7J7 14F7 80 
5AZ4 6C6 6SR7 7K7 14F8 83-v 
5T4 6C8-G 6SS7 7L7 14Q7 84/6Z4 
5U4-G 6CD6-G 6SZ7 7N7 14R7 117L7 /M7-GT 
5X4-G 6D6 6U5 7Q7 19BG6-GA 117N7-GT 
5Z3 6F5 6Y6-G 7R7 19J6 117P7-GT 
6A7 6F5-GT 7A4 7V7 19T8 117Z6-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, Tube Division, Radio Corpora
tion of America, Harrison, N. J. 




