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THIS MANUAL like its preceding editions has been prepared
to assist those who work or experiment with electron tubes and cir-
cuits. It will be found valuable by engineers, service technicians,
experimenters, students, radio amateurs, and all others technically
interested in électron tubes.

The material in this edition has been augmented and revised to
keep abreast of the technological advances in electronic fields. Many
tube types widely used in the design of new electronic equipment
prior to 1950 are now chiefly of renewal interest; in their place,
new advanced types are being used. Consequently, in the Tube
Types Section, the presentation on the older types has been limited
to essential basic data while detailed information has been given on
the newer more important types.

In addition to the tube types for home-entertainment use cov-
ered in this Manual, the TUBE DI1visioN of RADIO CORPORATION OF
AMERICA offers other small receiving-type tubes for industrial and
specialized applications, such as the “‘Special Red” tubes, premium
tubes, computer tubes, voltage regulators, acorn tubes, and pencil
tubes. Other lines of RCA electron devices include:

POWER TUBES CATHODE-RAY TUBES

Transmitting and Special-Purpose

Industrial Types Kinescopes, Storage Tubes,
TELEVISION CAMERA TUBES and Oscillograph Types

Iconoscopes, Monoscopes, SPECIAL TYPES

Vidicons, and I'mage Orthicons Vacuum-Gauge Tubes,
PHOTOTUBES Magnetrons, Traveling-Wave

Single-Unit, Twin-Unit, Tubes, and Klystrons

and Multiplier Types SEMICONDUCTOR DEVICES
THYRATRONS & IGNITRONS Transistors and Diodes

For Sales Information, For Technical Information,
write to Sales write to Commercial Engineering

TUBE DIVISION
RADIO CORPORATION OF AMERICA
Harrison, N. J.
Copyright, 1956, by Radio Corporation of America (All Rights Reserved)
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Electrons, Electrodes,

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

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

Electrons

All matter exists in the solid, liquid,
or gaseous state. These three forms con-
sist entirely of minute divisions known
as molecules, which, in turn, are com-
posed of atoms. Atoms have a nucleus
which is a positive charge of electricity,
around which revolve tiny charges of
negative electricity known as electrons.
Scientists have estimated that electrons
weigh only 1/30-billion, billion, 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

and Electron Tubes

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

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

Cathodes

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

A filament, or directly 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-
trons, a relatively large amount of fila-
ment power is required.

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

Alkaline earths are usually applied
as. a coating on a nickel-alloy wire or
ribbon. This coating, which is dried in a
relatively thick layer on the filament,
requires only a relatively low tempera-
ture of about 700-750°C (a dull red) to
produce a copious supply of electrons.
Coated filaments operate very efficiently
and require relatively little filament
power. However, each of these cathode
materials has special advantages which
determine the choice for a particular
application.
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Directly heated filament-cathodes
require comparatively little heating
power. They are used in almost all of
the tube types designed for battery op-
eration because it is, of course, desirable
to impose as small a drain as possible on
the batteries. Examples of battery-oper-
ated filament types are the 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
heater-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 elee-
trodes. The electrodes are enclosed in an
evacuated envelope having the neces-
sary connections brought out through
air-tight seals. The air is removed from
the envelope to allow free movement of
the electrons and to prevent injury to
the emitting surface of the cathode.

When the cathode is heated, elec-
trons leave the cathode surface and form
an invisible cloud in the space around it.
Any positive electric potential within
the evacuated envelope offers a strong
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attraction to the electrons (unlike elec-
tric charges attract; like charges repel).
Such a positive electric potential can be
supplied by an amode (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. 8. Under the influence of
the positive plate potential, electrons
flow from the cathode to the plate and
return through the external plate-bat-
tery circuit to the cathode, thus com-
pleting the circuit. This flow of electrons
is known as the plate current.

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

Diode rectifiers are used in ac re-
ceivers to convert the ac supply voltage
to dc voltage for the electrodes of the
other tubes in the receiver. Rectifier
tubes having only one plate and one
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cathode, such as the 35W4, 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

willm
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used in the same tube, current may be
obtained on both halves of the ac cycle.
The 6X4, 5Y3-GT, and 5U4-GB are ex-
amples of this type and are called
full-wave rectifiers.

Not all of the electrons emitted by
the cathode reach the plate. Some return
&
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to the cathode while others remain in
the space between the cathode and plate
for a brief period to produce an effect
known as space-charge. This charge has
a repelling action on other electrons

/.\ [\ /\ PLATE CURRENT

- which leave the cathode surface and im-

pedes their passage to the plate. The ex-
tent of this action and the amount of
space-charge depend on the cathode
temperature, the distance between the
cathode and the plate, and the plate
potential. The higher the plate potential,
the less is the tendency for electrons to
remain in the space-charge region and
repel other electrons. This effect may be
noted by applying increasingly higher
plate voltages to a tube operating at a
fixed heater or filament voltage. Under
these conditions, the maximum number
of available electrons is fixed, but in-
creasingly higher plate voltages will
succeed in attracting a greater propor-
tion of the free electrons.

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

Although tubesaresometimestested
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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,
thesame 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 5V4-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 merecury-
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 “iomized,” i.c., 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
design and contain two anodes and a
coated cathode sealed in a bulb contain-
ing a reduced pressure of inert gas. The
cathode in each of these types becomes
hot during tube operation, but the heat-
ing effect is caused by bombardment of
the cathode by ions within the tube
rather than by heater or filament cur-
rent from an external source.

The internal structure of an ionic-
heated-cathode tube is designed so that
when sufficient voltage is applied tothe
tube, ionization of the gas occurs be-
tween the anode whichisinstantaneously
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 relatively
fine wire wound on two support rods and
extending the length of the cathode.The
spaces between turns are comparatively
large so that the passage of electrons
from cathode to plate is practically un-
obstructed by the grid wires. The pur-



pose of the grid is to control the flow of
plate current. When a tube is used as an
amplifier, a negative dc 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 dec grid volt-
age is made more and more negative, the
plate is less able to attract electrons to it
and plate current decreases. When the
grid is made less and less negative (more
and more positive), the plate more read-
ily attracts electrons to it and plate cur-
rent increases. Hence, when the voltage
on the grid is varied in accordance with
a signal, the plate current varies with
the signal. Because a small voltage ap-
plied to the grid can control a compara-
tively large amount of plate current, the
signal is amplified by the tube. Typical
three-electrode tube types are the 6C4
and 6AF4-A.

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

The capacitance between grid and
plate can be made small by mounting an
additional electrode, called the screen
grid (grid No. 2), in the tube. With the
addition of the grid No.2, the tube has
four electrodes and is, accordingly, called
a tetrode. The screen grid or grid No.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
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this shielding action is increased by a
bypass capacitor connected between
screen grid and cathode. By means of the
screen grid and this bypass capacitor,
the grid-plate capacitance of a tetrode is
made very small. In practice, the grid-
plate capacitance is reduced from sev-
eral micromicrofarads (uuf) for a triode
to 0.01 uuf or less for a sereen-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.

Solong 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



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 calied
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 partieu-
larly so if the plate voltage swings lower
than the screen-grid voltage. This effect
lowers the plate current and limits the
useful plate-voltage swing for tetrodes.

The effects of secondary emission
are minimized when a fifth electrode is
placed within the tube between the
screen grid and plate.This fifth electrode
is known as the suppressor grid (grid
No.3) and is usually connected to the
cathode, as shown in Fig. 8. Because of
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its negative potential with respect to the
plate, the suppressor grid retards the
flight of secondary electrons and diverts
them back to the plate.
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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 3V4 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
pentodein which directed electron beams
are used to increase substantially the
power-handling capability of the tube.
Such a tube contains a cathode, a con-
trol grid (grid No.1), a screen grid (grid
No.2), a plate, and, optionally, a sup-
pressor grid (grid No.3). When a beam
power tube is designed without an ac-
tual suppressor grid, the electrodes are
s0 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 sereen
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 turfl. 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



Compliments of www.nucow.com

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
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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 typein
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 6AV6, 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, 6BES, 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

10

by means of a deflecting yoke placed on
the neck of the tube. Fig. 10 shows the
structure of the gun section of a pice-
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.
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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 beshown
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.

Dynamie characteristies 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 y, 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

voltages are maintained constant. For
example, if, when the plate voltage is
made 1 volt more positive, the control-
electrode (grid-No.l) voltage must be
made 0.1 volt more negative to hold
plate current unchanged, the amplifica-
tion faetor is 1 divided by 0.1, or 10. In
other words, a small voltage variation in
the grid cireuit 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. The u 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
tubeis the resistance of the path between
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cathode and plate to the flow of alter-
nating current. It is the quotient of a
small change in plate voltage divided by
the corresponding change in plate cur-
rent and is expressed in ohms, the unit
of resistance. Thus, if a change of 0.1
milliampere (0.0001 ampere) is produced
by a plate voltage variation of 1 volt,
the plate resistance is 1 divided by
0.0001, or 10000 ohms.

11



Control-grid—plate transconduct-
ance, or simply transconductance {(gm),
is a factor which combines in one term
the amplification factor and the plate
resistance, and is the quotient of the
first ‘divided by the second. This term
has also been known as mutual conduct-
ance. Transconductance may be more
strictly defined as the quotient of a small
change in plate current (amperes) di-
vided by the small change in the control-
grid voltage producing it, under the con-
dition that all other voltages remain un-
changed. Thus, if a grid-voltage change
of 0.5 volt causes a plate-current change
of 1 milliampere (0.001 ampere), with
all other voltages constant, the trans-
conductance is 0.001 divided by 0.5, or
0.002 mho. A “mho” is the unit of con-
ductance and was named by spelling
ohm backwards. For convenience, a
millionth of a mho, or a micromho
(umho),is used to express transconduct-
ance. Thus, in the example, 0.002 mho
is 2000 micromhos.

Conversion transconductance (g¢)
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 (P,) to the product of the aver-
age dc plate voltage (Ep) and de plate
current (Ip) at full signal, or

Plate efficiency_ Pg watts

%) T Eb volts X Ib l!.mperes)< 100

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

Po watts

Power sensitivity (mhos) = (Eig, rms)?
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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 theletter
or letters of the class identification to
denoéte 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 discusség
under inverse feedback. With class A
amplifiers, reduced distortion with im-
proved power performance can be ob-
tained by using a push-pull stage for
audio service. With class AB and class B
amplifiers, a balanced amplifier stage
using two tubes is required for audio
service.

Class A Voltage Amplifiers

As a class A voltage amplifier, an
electron tube is used to reproduce grid-
voltage variations across an impedance
or a resistance in the plate circuit. These
variations are essentially of the same
form as the input signal voltage im-
pressed on the grid, but their amplitude



is increased. This increase is accom-
plished by operation of the tube at a
suitable grid bias so that the applied
grid input voltage produces plate-cur-
rent variations proportional to the signal
swings. Because the voltage variation
obtained in the plate circuit is much
larger than that required to swing the
grid, amplification of the signal is ob-
tained.

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

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

u X RL

RL-+ rp

Voltage amplification =
or gm X rp X RL
1000000 X (rp + RL)

where u is the amplification factor of
the tube, Ry, is the load resistance in
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ohms, r; 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 wil
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 input impedance of an electron
tube. {that is, the impedance between
grid and cathode) consists of (1) a reac-
tive component due to the capacitance

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 (38) 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 loading imposed by
the grid on the input transformer is
negligible. As a result, the secondary
impedance of a class A, or class AB, in-
put transformer ean 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-
isticwhen the grid bias hasbeenincreased
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.l1 (control grid) in a re-
mote-cutoff tube. The remote-cutoff ac-
tion is due to the structure of the grid
which provides a variation in amplifica-
tion factor with change in grid bias. The
grid No.1 is wound with open spacing at



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
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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 typieal 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

PLATE MILLIAMPERES
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Fig. 17

possible for the tube to handle large sig-
nalssatisfactorily. Becauseremote-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
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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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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

RCA-2A3 o
£¢=23 VOLTS DC ¢

PLATE AMPERES

150

250

mpliments of www.nucow.com

Tube Manual

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 dc 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
Ec, from the formula:

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

where Ep, is the chosen value in volts of
de plate voltage at which the tube is to
be operated, and u 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, I,, corresponding to point
P.

(8) Locate the point 2I,, which is
twice the value of I, and corresponds to
the value of the maximum-signal plate
current Imax.

(4) Locate the point X on the dc
bias curve at zero volts, E; = 0, corre-
sponding to the value of Imax.

(5) Draw astraight line XY through
X and P.

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

|
300

PLATE VOLTS
Fig. 20

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



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 dc
bias should be increased by approxi-
mately one-half the filament voltage
rating of the tube.

The value of zero-signal plate cur-
rent I, 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 dc plate
voltage E, and the zero-signal dc plate
current I,. If it is found that the plate-
dissipation rating of the tube is exceeded
with the zero-signal bias Ec, 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 Ec, to
zero bias (E. = 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 Epyy and Ipip; dur-
ing the positive swing, they reach values
of Emin and Imay. Because power is the
product of voltage and current, the
power output P, as shown by a watt-
meter is given by
(Imax ~ Imin) X (Emax — Emin)

8
where E is in volts, I is in amperes, and
P, 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:

Po =

Imax+ Imin
2
Imax — Imin
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

~-Io

% distortion = X 100
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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, Ec¢, =
—(0.68 X 250) /4.2 = —40.5 volts. From
the curve for this voltage, it is found
that the zero-signal plate current I, 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 dc 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 Inax, where
Imex = 2L, = 2 X 0.06 = 0.12 ampere.
Line XY is drawn through points P and
X. Emax, Emin, and Imn are then found
from the curves. Substituting these val-
ues in the power-output formula, we
obtain

(0.12 - 0.012) X (365 - 105)
Po= s

The resistance represented by load

line XY is
(365 — 105)
(0.12 - 0.012)

When the values from the curves

are substituted in the distortion formula,

= 3.52 watts

= 2410 ohms

we obtain
0.12 + 0.012 0.06
% distortion = —O_IZ—:W X 100 = 5.59%,

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-current cutoff at a
plate voltage of 1.4E, where E, is the
operating plate voltage. Higher bias than
this value requires higher grid-signal
voltage and results in class AB,: opera-
tion which is discussed later.

The method for calculating maxi-
mum power output for triodes in push-
pull class A operation is as follows:
Erect a vertical line at 0.6 E, (see Fig.
21), intersecting the E,=0 curve at the
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plate dissipation rating of the tubeis 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

PLATE VOLTS
Fig. 21

point Imax. Then, I is determined
from the curve for use in the formula

Po = (Imax X Eo)/5

If Tmax is expressed in amperes and E,
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 I,y on the zero-bias curve and
through the E, point on the zero-current
axis. Four times the resistance repre-
sented by this load line is the plate-to-
plate load (Rpp) for two triodes in a
class A push-pull amplifier. Expressed
as a formula,

Rpp = 4 X (Eo - 0.6Eo0)/Imax
where E, is expressed in volts, Imax in
amperes, and Rpp in ohms.

Example: Assume that the plate
voltage (E,) is to be 300 volts, and the
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method for calculating power output,
erect a vertical line at 0.6, = 150 volts.
The intersection of the line with the
curve E; = 01s Ipgx or 0.2 ampere.When
this value is substituted in the power
formula, the power output is (0.2 X 250)
/b = 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 interseet the
zero-plate-current axis. These lines
should be on both sides of the operating



point P whose position is determined by
the desired operating plate voltage, E,,
and one-half the maximum-signal plate
current. Along any load line, say AA,,
measure the distance AQ,. On the same
line, lay off an equal distance, 0:A.. For
optimum operation, the change in bias
from A to O, should be nearly equal to
the change in bias from O: to A,. If this
condition can not be met with one line,

MILLIAMPERES
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% total (2nd and 3rd) harmonic distortion =
Vv (%2nd)? + (%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

Eo
PLATE WVOLTS

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
Imax ~ Imin

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

{Imax — Imin 4 1.41 (Ix -~ Iy)}2 Ry,
o= 32

Load resistance (Rr) =

P

In both of these formulas, I is in
amperes, E is in volts, R, is in ohms,
and P, 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
Eei=V + 0.707V=1.707V, respectively.

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

% 2nd-harmonie distortion =
Imsax + Imin — 2 Io

Imax — Imin + 1.41 (Ix - Iy)>< 100
% 3rd-harmonic distortion =
Imax — Imin — 1.41 (Ix - Iy) % 100

Imax ~ Imin + 1.41 (Ix - Iy)
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nomograph includes conversion factors
for current (¥i), power output (Fy),
plate resistance or load resistance (Fy),
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 (Eges) and the published
or original value of that voltage (Epup).
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 BEges and Epu
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 F, F, Fy, or
Fgm scale.

For example, suppose it 13 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
linés on the nomograph of Fig. 23 indi-
cate that for this voltage ratio F is ap-
proximately 0.72, F, is approximately

Tube Manunal

Because contact-potential effectsbecome
noticeable only at very small de grid-
No.1 (bias) voltages, they are generally
negligible in power tubes. Secondary
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0.57, Fr is 1.12, and Fgm is approxi-
mately 0.892. These factors may be ap-
plied directly to operating values shown
in the tube data, or to values calculated
by the methods described previously.

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

The nomograph does not take into
consideration the effects of contact po-
‘tential or secondary emission in tubes.

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 undersuch 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

21
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used in a class A stage. With this higher
negative bias, the plate and sereen-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; thereis 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

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

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

In class AB. push-pull amplifier
service using triodes, the operating con-
ditions may be determined graphically
by means of the plate family if E,, 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

T
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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-
signil 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



resistance in ohms of a push-pull ampli-
fieris Rpp=4E,/I’, where I’ is the plate
current value in amperes at which the
load line as projected intersects the plate
current axis, and E, is in volts. This
formula is another form of the one
given under push-pull class A amplifiers,
Rpp = 4(Eo — 0.6E,) /Inax, but is more
general, Power output = (Imax/+/2)%X
Ryp/4, where I,y is the peak plate cur-
rent at zero grid volts for theload chosen.
This formula simplified is (Imax)2 X Rpp/
8. The maximum-signal average plate
current i8 2Imax/m or 0.636 Inax; 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, Inayx,
occurs at the point of the zero-bias curve
corresponding approximately to 0.6 E,,
the condition for maximum power out-
put. The simplified formulas are:

Po (for two tubes) = (Imax X Eo)/5

Rpp = 1.6Eo/Imax

where E, is in volts, Ingx is in amperes,
Ryp is in ohms, and P, 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 E,=300 volts. Each
tube has a plate-dissipation rating of 15
watts. The method is to erect a vertical
line at 0.6E,, or at 180 volts, which
intersects the E.=0 curve at the point
Imax=0.26 ampere. Using the simplified
formulas, we obtain

Rpp = (1.6 X 300)/0.26 = 1845 ohms

Po = (0.26 X 300)/5 = 15.6 watts

At this point, it is well to determine
the plate dissipation and to compare it
with the maximum rated value. From
the average plate current formula (0.636
Imax) mentioned previously, the maxi-
mum-signal average plate current is
0.166 ampere. The product of this cur-
rent and the operating plate voltage is
49.8 watts, the average input to the two
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tubes. From this- value, subtract the
power output of 15.6 watts to obtain the
total dissipation for beth 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
s0 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 formuia for Ryp,
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 E,=
300 volts on the plate-voltage abscissa.
At the intersection of the load line with
the zero-bias curve, the peak plate cur-
rent, Imax, can be read at 0.2 ampere.
Then

Po = (Imax/+2 )2 Rpp/4
(0.2/1.41)2 X 3000/4
15 watts

Proceeding as in the first approximation,
we find that the maximum-signal aver-
age plate current, 0.6361n.x, 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.

[ ]



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

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

In order to find the curve for a bias
of —30 volts, we have assumed a devia-
tion of 80 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 = 840 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, shewn as a
long-short dash line in Fig. 24, At the
intersection of the composite curve and
the load line, G, the instantaneous com-
posite plate current at the point of one-
half the peak signal swing is determined.
This current value, designated L,.; 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.
Ths = (2Xo.s - Imax)/8

In the example, where Io.; is 0.097 am-
pere and Imgx is 0.2 ampere, In; = (2X
0.097-0.2) /3= (0.194-0.2) /3= —-0.006/
3= —-0.002 ampere. (The fact that Ip; 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. In; 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:

Th; = 2/3 X (Imax + Io.s)
In the example, In: 2/8 X (0.2 +
0.097) = 0.198 ampere. Thus, the per-
centage of third-harmonic distortion is
(Tps/In1) X 100 = (0.002,/0.198) X 100=
1 per cent approx.

Class AB: 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
eycle, the peak signal voltage is greater
than the dec bias voltage, grid current is
drawn, and consequently, power is con-
sumed in the grid circuit. These condi-
tions permit high power output to be
obtained without excessive plate dissi-
pation.

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



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 Jow 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, theinterstage 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 cireuit is
shown in Fig. 26. The load is placed in

—0

OUTPUT
VOLTAGE

©

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
cathode-drive cireuit 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 ry, 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 R./(R: -+ R»), is applied to the
grid. This voltage lowers the source im-
pedance of the circuit and a decrease in
distortion results which is explained in
the curves of Fig. 28.

Consider first the amplifier without
the use of inverse feedback. Suppose
that when a signal voltage e; 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 1is, therefore, distortion. For this

INPUT
SIGNAL

i

Fig. 27

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 obtain full power output, but this out-

plate voltage of waveform shown by
e’p, the feedback voltage appearing on
the grid is as shown by e’gr. This voltage

€s

egr v& [

Fig.

applied to the grid produces a compo-
nent of plate current i’yr. 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 i,. The dotted curve shown by
i’pt is the component of plate current
due to the feedback voltage on the grid.
The dotted curve shown by i, 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 iy 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 iy, 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

put is obtained with less distortion.
Inverse feedback may also be ap-
plied to resistance-coupled stages as

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

AN/
T Ra T2
=) ) “@ﬂ
Ry
C- B-5C+ B+
Fig. 29

This method decreases the gain and the
distortion but increases the source im-
pedance of the circuit. Consequently,

27



Compliments of www.nucow.com

the output voltage rises at the resonant
frequency of the loudspeaker and ac-
centuates hangover effects.

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

Cathode-Follower Circuits

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

For a triode:
V.A.=

For a pentode:
V. A=—S0m X Ry

14 (gm X Ry)

In these formulas, u is the amplifi-
cation factor, RL is the load resistance
in ohms, rp is the plate resistance in
ohms, and gn 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

» X R
rp+ RLX (u+ 1)

RCA Receiving Tube Manual

28

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 114
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

Lo

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 ean be

OUTPUT
RESISTANCE | VOLTAGE

Fig. 30



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 (Z,) 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
Zo (ohms)

Once therequired 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:

Required gm (pmhos)=

Zo X p
h =
Cathode Ri= X L+ W
For pentode:
Zo
Cathode RL—-1 ~em 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
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enough so that it has negligible reactance
at the lowest frequency to be handled.
In both cases the B-supply should be in-

it B+
L)
o
INPUT =
SIGNAL
T =
OUTPUT
LOAD
%RESISTANCE VOLTAGE
?
<
Fig. 31

creased to make up for the voltage taken
for biasing.

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

1,000,000

Required gm = £00

= 2000 umhos

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

OUTPUT

LOAD
%RESISTANCE VOLTAGE.
9
<

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

B2500—500)x (10031) ~ 2000 ohms

Cathode R1=

The voltage across this resistor for
a plate current of 0.0012 ampere is
2600 % 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-
duetance of 1300 micromhos, and a plate
current of 0.0008 ampere.

Then,
Cathode RL =

500 X 54000

54000 ~ 500 % (70 1)~ +460 obms

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 6ATS6 is

70 X 1460

-A- = £1600 7 1260 x (0 £ 1) ~ %8

v
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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 50,000
ohms, in order to get the maximum volt-
age output. In order to obtain proper
bias, a circuit such as that of Fig. 32
should be used. With a high value of
cathode resistance, the voltage amplifi-
cation will approximate unity.

Corrective Filters

A corrective filter can be used to
improve the frequency characteristic of
an output stage using a beam power
tube or a pentode when inverse feedback
is not applicable. The filter consists of a
resistor and a capacitor connected in
series across the primary of the output
transformer. Connected in this way, the
filter is in parallel with the plate load
impedance reflected from the voice-coil
by the output transformer. The magni-
tudeof thisreflectedimpedanceincreases
with increasing frequency in the middle
and upper audio range. The impedance
of the filter, however, decreases with in-
creasing frequency. It follows that by
use of the proper values for the resist-
ance and the capacitance in the filter,
the effective load impedance on the out-
put tubes can be made practically con-
stant for all frequencies in the middle
and upper audio range. The result is an
improvement in the frequency charac-
teristic of the output stage.

The resistance to be used in the fil-
ter for a push-pull stage is 1.8 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-
tanceis 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.

Yolume 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 vexy 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 musie.
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. The volume expander, there-
fore, amplifies loud passages more than
soft passages.
A volume expander circuit is shown
in Fig. 33. In this circuit, the gain of the
“6L7 as an audio amplifier can be varied

grid of the 6J5, is amplified by the 6J5,
and is rectified by the 6H6. The rectified
voltage developed across 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 Rs
increases, and the bias on grid No. 3 of
the 6L7 is made less negative. Because
this reduction in bias increases the gain
of the 6L7, the gain of the amplifier in-
increases with increase in signal ampli-
tude and 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 no-signal bias volt-
age on grid No. 3 is controlled by adjust-
ment of contact P. This contact should
be adjusted initially to give a no-signal
plate current of 0.15 milliampere in the
6L7. No further adjustment of contact
P is required if the same 6L7 is always
used. If it is desired to delay volume ex-
pansion until the signal input reaches a
certain amplitude, the delay voltage can
be inserted as a negative bias on the 6H6
plates at the point marked X in the dia-
gram. All terminal points on the power-
supply voltage divider should be ade-
quately bypassed.

C3

AF OUTPUT C1,C3, Cs= 0.1 uf
L ° Cs, Gy, Cs = 0.5 uf

Ri = 1-Megohm Potentiometer

{(Volume Control)

R:=1 Megohm

TYPE 646

R3, Re = 100,000 ochms, 1 watt

R4 = 1-Megohm Potentiometer
(Expansion Control)

Rs = 10,000 ohms, 0.1 watt

R7 = 100,000 ohms, 0.1 watt
Rs = 250,000 ohms, 0.1 watt
Ro = 500,000 ohms, 0.1 watt

Rg 100 V.

DELAY VOLTAG

3 '#-B‘

Fi
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 6L.7 and is amplified by the
6L7. The signal is also applied to the

g. 33
Phase Inverters
A phase inverter is a cireuit 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 T.. The out-
put voltage of T, is applied to the grid

of triode T;. A portion of the output
voltage of T, is also applied through the
resistors Rs and R; to the grid of T,. The
output voltage of T, is applied to the
grid of triode T.,.

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

In order to obtain equal voltages at
E. and E», (Rs+R;)/Rs should equal
the voltage gain of T,. Under the condi-
tions where a twin-type tube or two
tubes having the same characteristics are
used at T: and T, R, should be equal to
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the sum of R; and R;. The ratio of
R:+R; to R; should be the same as the
voltage gain ratio of T, 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 T»; R; is
equal to R, minus R;. Values of Ry, R,,
R; plus R;, and R, may be taken from
the chart in the RESISTANCE-
COUPLED AMPLIFIER SECTION.
In the practical application of this ecir-
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 theresult 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
linditer output. The limiting action, of
course, does not interfere with the repro-
duction of frequency variations.

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

As a result of these design features,
the limiter is able to maintain its output
voltage at a constant amplitude over a
wide range of input-signal voltage varia-



tions. The output of the limiter is fre-
quency-modulated if voltage, the mean
frequency of which is that of the if am-
plifier. This voltage is impressed on the
input of the detector.

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

Television RF Amplifiers

All amplifier stages generate a cer-
tain amount of noise as a result of
thermal agitation of electrons in resistors
or other components, minute variations
in the cathode emission of tubes (shot
effect), and minute grid currents in the
amplifier tubes. In a radio or television
receiver, noise generated in the first am-
plifier stage is often the controlling fac-
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.

Tunerinput circuits of vhi 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
eapacitance 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 broadecast 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, Ls, between the
plate of the first triode section and the
cathode of the second triode section of
the 6BQ7-A or 6BZ7. This inductance
resonates in series with the total {tube
plus stray) capacitance, designated Cg,-
between the cathode of the second triode

RF
OUTPUT
TO MIXER

IhH

Fig. 85

section and ground. The value of Ly 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
6BZT7 causes the voltage between plate
and cathode to increase when a bias
voltage is applied to the first triode see-
tion, thereby extending the tube’s cut-
off characteristic. This extension mini-
mizes cross-modulation when automatic
gain control (agc) 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 dc 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 agc
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.

Yideo 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 Coyt, as follows:

gm
Cin + Cout
Typical values for this figure are in the
order of 500 x 10 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

Figure of Merit =
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circuit controls the gain of the video
amplifier tube. The inductance, L, in
series with the load resistor, R;, main-
tains the plate load impedance at a rela-
tively constant value with increasing

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 6AWS8 and 6ANS.

The luminance amplifier in a color-
television receiveris 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-




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, ¢.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 ease 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 deseribed 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 long 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 synec-pulse
period, only the amplified pulse appears
in the output. This sync-separator stage
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Fig. 38

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 syne 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 syne pulses are supplied
to actuate the vertical generator. The
vertical information is separated from
the horizontal information by differ-
entiating and integrating circuits.

Rectification
The rectifying action of a diode



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

The funetion 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 tespect to the cathode. In the full-
wave cireuit, 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.
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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
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+
INPUT OUTPUT
TO

VOLTS
FILTER

]

—
e ]

FULL- WAVE RECTIFIER

Ie

OUTPUT

FILTER

INPUT
YOLTS
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-



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

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

A voltage-doubler circuit of simple
form is shown in Fig. 41. The circuit de-
rives its name from the fact that its de
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voltage output can be as high as twice
the peak value of ac input. Basically, a
voltage doubler is a rectifier circuit ar-
rangeéd so that the output voltages of
two half-wave rectifiers are in series.
The action of a voltage doubler can
be:described briefly as follows. On the
pesitive 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
féeds 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
FULL -WAV

CIRCUIT
E
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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 dc output voltage twice as large as
the peak acinput 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 eircuit 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 dc load circuit. In this circuit, one
half of the tubeis 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
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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

P oo e

UNMODULATED
RF CARRIER

AF MODULATING
WAVE

AMPLITUDE ~-MODULATED
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, musie, 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.Thereceiver
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 detector. These circuits
are alike in that they eliminate, either
partially or completely, alternate half-
cycles of the rf wave. With alternate
half-cyclesremoved, 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 (¢) 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 plate swings positive, the
tube conducts and the rectified current
flows through the load resistance R. Be-
cause the de output voltage of a rectifier
depends on the voltage of the ac input,
the de voltage across C varies in accord-
ance with the amplitude of the rf carrier
and thus reproduces the af signal. Ca-
pacitor C should be large enough to
smooth out rf or if variations but should
not be so large as to affect the audio
variations. Two diodes can be connected
in a circuit similar to a full-wave rectifier
to give full-wave detection. However, in

practice, the advantages of this connec-
tion generally do not justify the extra
circuit complication.

The diode method of detection pro-
duces less distortion than other methods
because the dynamic characteristics of a
diode can be made more linear than
those of other detectors. The disad-
vantages of a diode are that it does not
amplify the signal, and that it draws
current from the input circuit and there-
fore reduces the selectivity of the input
circuit. However, because the diode
method of detection produces less dis-
tortion and because it permits the use
of simple ave circuits without the neces-
sity for an additional voltage supply,
the diode method of detection is most
widely used in broadecast 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 Rs. In a
typical circuit, resistor R, may be tapped
so that five-sixths of the total af voltage
across R, is applied to the volume con-
trol. This tapped connection reduces the

AF
ouTPUT

af voltage output of the detector circuit
slightly but it reduces audio distortion
and improves the rf filtering.

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

Another diode-detector c1rcu1t,
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 dec 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-
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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.

Fig, 47
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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.

Theserestrictions 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 and there-
fore does not lower the selectivity of the
input circuit.

The grid-resisior-and-capacitor
method, illustrated by Fig. 50, is some-
what more sensitive than the grid-bias
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Fig. 50

method and gives its best results on
weak signals. In this circuit, there is no
negative dc 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.

AF MODULATING WAVE

FREQUENCY~-MODULATED 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

OPERATING
FREQUENCY

VOLTAGE

FREQUENCY
Fig. 52
of Fig. 52. With modulation, the fre-
quency swings between B and C, and
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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 cir-
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 C.),
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

AF OUTPUT

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 aratio
detector. This FM detector, unlike the
previous one which responds to a differ- -



ence in voltage, responds only to changes
in the ratio of the voltage across two
diodes and is, therefore, insensitive to
changes in the differences in the voltages
+
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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, R:, and diode 2 complete a
series circuit fed by the secondary of the
transformer T. The two diodes are con-
nected in series so that they conduct on
the same rf half-cycle. The rectified cur-
rent through R. causes a negative volt-
age to appear at the plate of diode 1.
Because 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 C; is
proportional to the voltage across diode
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diodes differ according to the instan-
taneous frequency of the carrier, the
voltages across C; and C, differ propor-
tionately, the voltage across C; 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 C; 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.

Avutomatic 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
s0 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,
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1, and the rectified voltage across C, is
proportional to the voltage across diode
2. Since the voltages across the two

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, thereis 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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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
cireuit 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 avc 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 avc bias until the
signal strength exceeds a certain value.
These ave circuits are known as delayed
avce or dave circuits.

A dave circuit is shown in Fig. 57.
In this ecircuit, 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

OUTPUT
OF LAST
IF STAGE

DAVC
—3V(MIND

1

Cz__T_ AA;SL?FFKER
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



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 avelead 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
controiled 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.

-Avtomalic gain control (agc) 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 Ci, therefore, is deter-
mined by the level of the peaks of the
positive cycles, or the sync pulses.

AGC
FROM ¢ R VOLTAGE 7O
LAST AP IF AND RF
STAGE STAGES
R ==C2
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 dc output, or both.
A direct-coupled amplifier must be used
for amplification of the dc signal. The
addition of amplification makes the sys-
tem more sensitive to changes in carrier
level.

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

C
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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

e
SHIELD -
RAY-CONTROL

—~ ELECTRODE

TARGET ~— TRIODE

— " PLATE

TRIODE __ T=~CATHODE
GRID

Fig. 60

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

ELECTRON-

| MEG.

—— AN
TO CONTROLLING
7 VOLTAGE

Fig. 61

the 6 AF6-G. This tube contains only an
indicator unit but employs two ray-con-
trol electrodes mounted on oppositesides
of the cathode and connected to indi-



vidual base pins. It employs an external
dc 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

. TYPE

TYPE 6K7 6AF6-G

JRIODE VAN
CONNECTED R
° % %
AVC f -
VOLTAGE
il iy B+

R:TYPICAL VALUE IS 0.5 MEGOHM
Fig. 62

and 6Ub each have a remote-cutoff tri-
ode which closes the shadow on a larger
value of ave voltage than the 6E5. The
6AF6-G may be used in conjunction
with de amplifier tubes having either
remote- or sharp-cutoff characteristics.

Oscillation

As an oscillator, an electron tube
can he 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

K

B- A- B
A+

Fig. 63

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 Ry, and
the voltage on the grid of V, rises until
V:begins to conduct. The voltage on the

B HEATER B+
TRANSFORMER

Fig. 64

plate of V, then decreases, causing V, to
conduct less and less. At the same time,
the plate voltage of V. begins to rise,
causing V. 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, conduec-
tion switches from V, to V, 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
Vi 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
pulsesof agivenamplitudeand frequency

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 tha syn-
chronized sawtooth voltage necessury for
adequate line- or horizontal-frequency
scanning. A simplified synchroguide cir-
cuit is shown in Fig. 66. This cirecuit pro-
vides stable, noise-free control of a bloek-
ing oscillator which generates a horizon-
tal-frequency signal. It permits com-
parison of the received syne 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

TQ
HORIZONTAL,
SYNICI(_ SCANNING
INPUT AMPLIFIER
=C2

|

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 synec 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 syne-pulses. The

Fig. 66
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widening of the pulse which ocecurs at
the corner of the sawtooth waveform
allows the control tube to conduct more
current and, consequently, allows the
capacitor C, to charge to a higher volt-



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

Deflection Circuits
Vertical Output Circuvits

A modified multivibrator in which
the vertical output tube is part of the
oscillator circuit is used in the vertical
deflection stage of many tzlevision re-
ceivers. This stage supplies the deflec-
tion energy required for vertical deflec-
tion of the picture-tube beam. A simpli-
fied combined vertical-oscillator-output
stage is shown in Fig. 68. Waveshapes at
critical points of the circuit are included

A
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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 eycle, are dependent on the
values of resistors R; and R; 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 C,
and resistor R.. If R, were equal to zero,
C: would cause the grid-voltage wave-
shape to take the form shown in Fig.
69(a). When R, is sufficiently large, C,
does not discharge completely when V,
conducts. When V., is cut off, therefore,
the voltage on the grid of V, immedi-
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WINDINGS OF
DEFLECTING YOKE

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

Fig. 69

conduction, and thereby prevents over-
damping.

This vertical deflection stage uti-
lizes twin-triode tubessuch 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 Qutput 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,
the tube conducts a sawtooth of plate
turrent which is fed through the auto-

transformer to the horizontal-deflecting sync
SIGNAL

yoke. At the end of the horizontal-scan-
ning cycle, which lasts for 63.4 micro-
seconds, the sawtooth voltage on the
grid suddenly cuts off the output tube.
This sudden change sets up an oscillation
of about 50 to 70 Ke 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 conduects, damping out the
oscillation. At the same time, the current
through the deflecting yoke reverses and
reachesits 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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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.
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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 having, in addition to the
frequencies of the input voltages, numer-
ous sum and difference frequencies.

The output circuit of the mixer
stage is provided with a tuned circuit
which is adjusted to select only one beat
frequency, i.e., the frequency equal to
the difference between the signal fre-



quency and the oscillator frequency.The
selected output frequency is known as
the intermediate frequency, or if. The
output frequency of the mixer tube is
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
MIXER

OSCILLATOR

INTERMEDIATE
FREQUENCY

OUTPUT

RADIO
FREQUENCY
INPUT

FREQUENCY CONVERTER
Fig. 11

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 avc 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 thesingle-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

TYPE 6BE6

RF
INPUT

GRID N2 3
(RF SIGNAL)

GRID N2 lGRIDS N2 284
{OSCILLATOR GRID) (SCREEN)

HEATER

OSCILLATOR
CIRCUIT

CATHODE

——I—-H-——

Fig. 72

grid, and triode plate form the oscillator
unit of the tube. The cathode, hexode
mixergrid (grid No.1)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.
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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
freqtency 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

51

3 are control grids. The rf signal voltage
is applied to grid No. 1. This grid has a
remote-cutoff characteristic and issuited
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-osecillator circuit
is shown in Fig. 73. 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 —t———

|_.

OSCILLATOR
TUBE

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.

Avutomatic Frequency Control

An automatie frequency econtrol
(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 osciilator.
Sueh 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 afe 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
dec 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

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

Automatic frequency control is also
used in television receivers to keep the
horizontal oscillator in step with the
horizontal-scanning frequency (15,750
cps) at the transmitter. A widely used
horizontal afc circuit is shown in Fig. 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 6ALS5 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 afe circuit at a given
moment.

The horizontal sync pulses obtained
from the sync-separator circuit are fed
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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 instantaneousty
corrected by the action of the control
voltage.

The diode units of the 6AL5 are
biased so that conduction takes place
only during the tips of the sync pulses.
The relative position of the sync pulses
on the retrace portion of the sawtooth
waveform at any given instant deter-
mines which diode unit conducts more
heavily, and thereby establishes the
magnitude and polarity of the control
voltage. The network between the diode
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units and the grid of the horizontal-oscil-
lator tube is essentially a low-pass filter
which prevents the horizontalsync pulses
from affecting the horizontal-oscillator
performance,
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Electron Tube Installation

The installation of electron tubes
requires careif 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 thefilament 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-
metér 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 dc 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-volé
filamentsubminiaturesareoperated 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 type
total rated filament current (amperes)

Thus, if a receiver using two IT4’s, one
IR5, one IU5, and one 3V4 is to be
operated from a storage battery, the
series resistor is equal to 2 volts (the
voltage from a single storage cell) minus
1.4 volts (voltage rating for these tubes)
divided by 0.3 ampere (the sum of
4 X 0.05 ampere + 1 X 0.1 ampere), i.e.,
approximately 2 ohms. Since this resis-



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 8 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 6SA7, one
6SK7, one 6SF7, one 25L6-GT, and one
2576-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 voits (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
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hum output of the receiver. The order
of heater connection, by tube funection,
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 theacoutlet and thetransformer
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 resistancein 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 valueis 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 ae, 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
cireuit 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 acrgss 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 referredto 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-biasing 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-No.2 currents in the
case of a tetrode, pentode, or beam
power tube. Because the voltage drop
along the resistance is increasingly nega-
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tive with respect to the cathode, the re-
quired negative grid-bias voltage can be
obtained by connecting the grid return
to the negative end of the resistance.
The value of the resistance for
cathode-biasing a single tube can be de-
termined from the following formula:

Resistance (ohms) =
desired grid-bias voltage X 1000
rated cathode current in milliamperes

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

QUTPUT

R= GRID-BIASING RESISTOR
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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.1-
to-plate (wiring) capacitances should be
kept to a minimum, the grid No.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

OUTPUT
INPUT
OUTPUT

C = BYPASS CAPACITOR

Fig. 17

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

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

In the case of power-output tubes
having high transconductance such as
the beam power tubes, it may be neces-
sary to shunt the bias resistor with a
small mica capacitor (approximately
0.0014f) 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 across the grid
resistor produced by small amounts of
grid current flowing in the grid-cathode
circuit. This current is due to (1) an
electromotive potential difference be-
tween the materials comprising the grid
and cathode and (2) grid rectification
when the grid is driven positive. A large
value of resistance is required in order
to limit this current to a very small
value and to avoid undesirable loading
effects on the preceding stage.

Examples of this method of bias are
given in circuits 18-1 and 184 in the
CIRCUIT SECTION. In both of these
circuits, the audio amplifier type 1Ub or
12AV6 has a 10-megohm resistor be-
tween the grid and the negative filament
or cathode to furnish the required bias
which is usually less than 1 volt. This
method of biasing is used principally in
the early voltage amplifier stages (usu-
ally employing high-mu triodes) of audio
amplifier circuits, where the tube dissi-



pation will not be excessive under zero-
signal conditions.

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

bleeder circuit by means of a potentiom-
eter as shown in Fig. 80; or (38) 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

VARIABLE

Fig. 79

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

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 conmtact po-
tential. Contact potential is caused by
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Fig. 81

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

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
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the cathode-biasing method, it mini-
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

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 increasein 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 sereen 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-
typereceivers. Reduced screen-grid volt-
age lowers the transconductance of the
tube and results in reduced gain per
stage. The voltage variation is obtained
by means of a potentiometer shunted
across the screen-grid voltage supply.
(See Fig. 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



high gain, the output circuit of each
stage must be shielded from the input
eircuit of thatstage. 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
harmf{ul 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
toshielded componentsshould be dressed
close to the chassis. As the frequency in-
creases, the need for careful lead dress
becomes increasingly important.

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

Filters

Feedback effects also are caused in
radio or television receivers by coupling
between stages through common volt-
age-supply circuits. Filters find an im-
portant use in minimizing such effects.
They should be placed in voltage-supply
leads to each tube in order to return the
signal current through a low-impedance
path direct to the tube cathode rather
than by way of the voltage-supply cir-
cuit. Fig. 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 practiecal;
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 resuits 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

CHOKE-INPUT TYPE FILTER
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CAPACITOR- INPUT TYPE FILTER
e

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, ete.). 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-

€= FILTER CAPACITOR
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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
and transformer winding and to connect
high-voltage, rf bypass capacitors be-
tween the outside ends of the transformer
winding and the center tap. (See Fig.
86.) The rf chokes should be placed with-
in the shielding of the tube.The rf bypass

TUBE SHIELD
t Dl 0 ¢
i [y
! <
TO AC |I : ; *
INS TO
POWER LINE I i _1 l o
| eV ec
O t L —_—
Ex.t:cﬂ-zos‘rATlé'i r 1 -0 -~
SHIELD =
C=RF BYPASS CAPACITORMICA  L=RF 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 the rms 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 interferenceelimination must beselect-
ed by experiment for each installation.

Output-Coupling Devices

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

Output-coupling devices are of two
types, (1) choke-capacitor and (2) trans-
former. The choke-capacitor type in-
cludes an iron-core choke having an
inductance of not less than 10 henries
which is placed in series with the plate
and B-supply. The choke offers a very
low. resistance to the dc 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

PLATE

° 3
INPUT m LOUDSPEAKER
& 9

TRANSFORMER METHOD

LOUDSPEAKER

%

ATHODE

CHOKE-COIL. METHOD
Fig. 87

in several of the circuits given in the
CIRCUIT SECTION.
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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 conduectivity 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 shouid pre-
sent a smooth electrical surface with
respect to the small end of the metal
shell or the ultor terminal of all-glass
tubes.

RCA Receiving

62

ube Manunal

Picture-Tube Safety Considerations

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

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

X-Ray Radiation 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 1§ kilovolts, speeial x-ray
shielding precautions may be necessary.



Compliments of www.nucow.com

Interpretation

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

Grid-No.2 (Screen-grid) Inputisthe
power applied to the grid-No. 2 electrode
and consists essentially of the power dis-
sipated in the form of heat by grid No.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

of Tube Data

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 B is negative. At the in-
stant plate A is positive, the filament is
positive (at high voltage) with respect to
plate B. The voltage between the posi-
tive filament and the negative plate B is

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 dc 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

RCA Receiving Tube Manunal

dc 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 dc 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, measureit 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 aré covered in the
ELECTRON TUBE CHARACTER-
ISTICSSECTION andsuch datashould
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.

Interelectrode capacitances 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.
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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:

1. CATHODE —The heater or fila-
ment voltage is given as a normal value
unless otherwise stated. This means that
transformers or resistances in the heater
or filament circuit should be designed to
operate the heater or filament at rated
value for full-load operating conditions
underaveragesupply-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 ecathode to an
unsatisfactory degree.

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

With power-line or storage-battery
supply, the filament may be operated in
series with the filaments of similar 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 POTENTIALELEC-
TRODES—The power sources for the
operation of radio equipment are sub-
ject to variations in their terminal po-
tential. Consequently, the maximum
ratings shown on the tube-type data
sheets have been established for certain
Design CenterVoltages 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-dropping resistor, themax-
imum sereen-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 voltagerating 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-No.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:

RCA Receiving Tube Manual

Rge > Eo(Eeor—BEer)
c2
where Rg. is the minimum value for the
voltage-dropping resistor in ohms, Ee. is
the selected screen-grid voltage in volts,
Ecc is the screen-grid supply voltage in
volts, and P, is the screen-grid input in
watts corresponding to Eg..

THIS CURVE ALSO APPLIES TO TYPES
IN WHICH GRIDS N22 & N24 ARE
CONNECTED TOGETHER WITHIN THE TUBE
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Tube-Part Materials |
in Typical RCA Electron Tube

. ENVELOPE—Lime glass

. SPACER—Mica sprayed with mag-
nesium oxide

. PLATE—Carbonized nickel or nickel-
plated steel

. GRID WIRES—Manganese-nickel or
molybdenum

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

. CATHODE—Nickel coated with bar-
ium-calcium-strontium carbonates

. HEATER—Tungsten or tungsten-mo-
lybdenum alloy with insulating coat-
ing of alundum

8. CATHODE TAB—Nickel

9.

10.

11.
12,

13.

14,
15.
16.

MOUNT SUPPORT—Nickel or nick-
el-plated iron

GETTER SUPPORT AND LOOP—
Nickel or nickel-plated iron

GETTER—Barium-magnesium alloys

HEATER CONNECTOR—Nickel or
nickel-plated iron

STEM LEAD-IN WIRES—Nickel,
dumet, copper

PRESSED STEM—Lead glass
BASE—Bakelite
BASE PINS—Nickel-plated brass
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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
Minia- Minia- | Minia-
ture | Other | Octal | Other | ture ture Octal Other
RECTIFIERS (For rectifiers with amplifier units, see POWER AMPLIFIERS).
Peak Inverse 6AX4.GT 6W4-GT
olts 12AX4.GTAY - | lev
17AX4.GT~
Below 35W4 25W4.GT 35Y4
Half- 1500 11723 |B524GT 3525-GT] 3523
Wave vaceum
1AX2 | 1B3.GT [ 3A3 3B2 3A2 6V3.A | 6BL4 6BY5-GA
Above V2 6AU4.6TA 19AU4
1500 ﬂxz.A
1X2-B
5Z4| 5AZ4 [6X4 | 6X5-GT]) Y4
Below 5Y3.GT{ 80 | 12X4 6AXS5-GT 774
1500 5Y4.GT . 84/6Z4)
Full- [5v4-G| 83.V]
Wave | voctom [5as4 5T4] 523 ; -
Above 5U4-G 1
1500 5U4.GB
L 5X4-C _
gas Below 1500 Cold-Cathode Types 0Z4, 0Z4.-G
B526-GT_ [2525]
Doubler| vacuum | Below 1500 BOY6-GT S0Y7-GT] |50X6
11726-GT
DIODE DETECTORS (For diode detectors with amplifier units, se
VOLTAGE AMPLIFIERS and also POWER AMPLIFIERS),
One Diode 1A3
. 3AL5% | 6ALS 6H6
Two Diodes 12AL5 12H6 7A6
Three Diodes 6BC7
POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Voltage Amplifiers.
low-muy single unit 2A3 45 6B4-G
Triod single unit 6BC4 6AC5-CT
high-my L 6AQ7-GT
twin unit [()N7.QGN7—CTJ
3BN6f | 6BN6 | 6AUS-GT
6AQ5 | 6AV5.GT 6BG6-G
6AQ5-A% [6BQ6-GT ]
6AS5 6BQ6-CTB/ 6CU6,
6BKS5 | {6CB5 6CBS-A]
6CU5 6CD6-G 6CD6—GA]
12AB5§ | 6DG6-GT  6DQ6-A
12AQ5 [6L6 6]
(2CA5¢(  [6V6 6V6-G 7AS
single 3Q5-GT* 12CU53} 6W6.GT 6Y6-G 7C5
unit 3LF4 5AQ5t | 25CA5 |12BQ6-CTB/12CU6t
Beam 3555] 12DQ6-At 12L6-GTt |35A5
Tubes 5C5] |12V6-GT 12W6-GTt
[5035] 17BQ6-.GTB=17DQ6-A«} 50A5
50C5, 19%9[_6-CA
5BQ6:GTB/25CU6]
D6-GAL
[25L6  25L6.GT]
) 35L6.CT  50C6-G
50L6-GT
with i |7L7/ M7—CT
rectifier 117P7.GT
| IIN7.GT
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Filament or Heater Volts | 1.25—1.4 2.0—5.0 6.3—117.0
Minia- Minia-
ture | Other |Octal|Other| ture Miniature Octal Other
POWER AMPLIFIERS with and without Rectifiers, Diode Defectors, and Volfage Amplifiers.
CoCL6 | 6AG7] 7B5
354* [6AK6 | 6G6-G] 7AD7
single S0t ;‘ég:cciT' o 6ARS 6F6. 6F6-Gj 42
unit 6F6-GT)
Pentodes [3V4‘] ILB4 [6K6-GT :;J
with medium-mu triode 6AD7.G
CONVERTERS & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS).
3BE6: [6BE6 6SA7 ] 6A8,
1E8t 6SA7-GT] | 6A8G 7B8
pentagrid, L6 | 1A7-GT 12BE6 IZSA7 ] 6A8.CT | 6A7] 7Q7
IR5 | ILA6 12AD6
1LC6 12BA7 (6BA7 6SB7' \’J 12A8-G7 14Q7
SATS]{|6ATS J6AT8.A+]
Con- 5cG8t||}eCG8| 6us.A+
vetters | triode-pentode 5X8t|{|6X8 68:_ A
SUBE Y oxa
triode-hexode 6K8, 12K8
triode-heptode 7J7
octode 7A8
Mixers pentagrid 6L7
ELECTRON-RAY TUBES
- - . GAB5/6N5
Single with remote-cutoff tricde U5
with sharp-cutoff triode 6E5
Twin without triode 6AF6-G
Triple without friode 6AL7.GT
VOLTAGE AMPLIFIERS with and without Diode Detectors;
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS.
2AF4-A}[BAF4, 6AF4-AT] 6AH4.GT
single unit 3AF4-A+[6BN4  6C4 | [6C5, 6C5.GT]
ing v ILE3 2BN4t | [654, 6S4-A1]) (6J5. 6J5-GT] 7A4
27 6T4 12B4-A%1 12)5-GT
. 5ANSt JEAUBI 6ANS
with o
5AV8} BHBt][()CHS] 6F7
pentode SAZ8
with power
pentode. 6AD7-G
medium- [ with two 12AE6° [6BF6 [6SR7. 6R7]
my diodes 12AJ6°[12BF6 {12SR7)
6BK7-A 6BC8] 6BL7-GT 6BX7.GT | 7AF7
6BQ7-A_ 6BZ7 6C8- 7F8
4BQ7-At|6]6 6CG7t 6F8-C IN7
4BC8{ ||7AU7® 6SN7-GTBt, H4AF7
twin unit 4BZ7%} IZAUT‘ 8CG7* 12AH7-GT 14F8
5BQ7-A+ 12AV74 12SN7-GT
5J61 {12BH74,
12BH7- Asd
Triodes 1936
dual unit® 6CM7% 8CM7+
[6F5 6F5.GT]
single unit 6AB4 [6sFs, 65ng .GT] | 78B4
with diode 'vﬁ;ﬁr
12AT6 {2252 6Q7.656(Z)77-GT ;gg 14B(5>
. N 7
high-mu | with two 3AV6} |12AV6 [6AV6 [65Q7. 65Q7.GT] - [7K7 7X7
diodes 1207.GT
[12507, 125Q7.G T}
with three sT8 | 6T8 1978 638.GT
12AT74 65C7 125C7 7F7 1487
twin unit 12AX74 6SL7-GT
12AZ74 12SL7-GT
with f 6AWSE
pentode BAWS-A+
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Filament or Heater Volts ~ 1.25—1.4 2.0—5.0 6.3—117.0
Minia- Minia-
ture | Other | Octal |Other| ture | Miniature Octol Other
VOLTAGE AMPLIFIERS with and without Diode Detectors;
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS.
sharp-cutoff | 24-A
T - power 12K5°
6BJ6 [6BD6 78] 6D6
K7 GT] 6K7-GT TA7
inale oni [128D6 | 125K7, 125K7- 01; 7AH7 7B7
single unit T4 [ ILGS 6BAG 16SG7) THT 147
[i2BA6 {125G7] 657
remote- 12AF6° 12BL6° [6557 12K7-GT
cot-of | ™ itk wiode 6F7
with diode 6SF7 12SF7
with two 12F8° 12C8 6B8 7E7
diodes 7R7 14R7
semi- single unit 3BZ6% |6BZ6  6DC6
Pentod ::,T:f:e. with triode 6AZ8
AG3) 6AH6 5]7 6J7.GT, 6W7.G 6C€I
1AD5t 3AU6 AKS5| 16AUb 7ACG7 7C7
. iL4 ILC5 BC5STR6BC5| L12AU6 IZSH7] 7G7 L7
single unit 1U4 {LNS 3CB61[J6CB6| 6DE6 v7 w7
IN5-GT 3CF61JI6CF6] 6BHG 14C7
3DT61 6DT6 12AW6
sharp- 4AU6* | 12BY7-A%}
cutoff 4CB6*
4DT6~
5ANS81 IbAN8| {6AUS
with triode 5AV81 6CH8 6BH8
. . 185 5AMS8t 6AM8
with diode | 5 | 1.5 5AS8E |6ASS
6AMB.A«
GATED AMPLIFIERS
Pentagrid Amplifier I I l ]- %%gg% ?(3:‘512 l I

SHUNT VOLTAGE REGULATORS

Beam Triode

|
- B

L 1

1 eBD4-A 6BK4 |

1 Subminiature type.

® With dissimilar triode units.

1 600-milliampere heater type having controlled
warm-up time for use in series-string TV receivers.
4 Heater arranged for either 6.3- or 12.6-volt
operation.

® Heater arranged for either 3.5- or 7.0-volt
operation.

71

* Filament arranged for either 1.4- 0_1"2.8-volt
operation.

* 450-milliampere heater type having controlled
warm-up time for use in series-string TV receivers.
°For use 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.

§ For use in automobile receivers operating from
12-volt storage batteries.
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1—Glass Envelope
2 —Internal 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— Inter-Pin Shield
15—Glass Bution-Stem Seal
16—lead Wire

17 —Base Pin

18 — Glass-to-Metal Seal

3% 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.

FULL-WAVE GAS RECTIFIER

Metal type OZ4 and glass octal type 0Z4-G

Poy are used in vibrator-type B-supply units. Both
have ionically heated cathodes, require octal
sockets, and may be mounted in any position,
0Z4 Outline 2, OUTLINES SECTION. OZ4-G
dimensions: maximum over-all length, 2-5/8
inches; maximum diameter, 1-1/16 inches; T-7
NC  bulb; dwarfshell octal 5-pin base. Base of
0Z4-G has no pin No. 2. Shell of 0Z4 and ex-~
K ternal shield of OZ4-G should be grounded.
Filters may be necessary to eliminate objection~

able noise. Maximum ratings for full-wave recti~

S 024
NC'024-G

0Z4

0Z4-G

fier service: peak starting supply volts (per plate), 300 min; peak plate-to-plate volts, 1000 mazx; peak
plate ma. (per plate), 200 max; de output ma., 75 maz, 30 min; dc output volts, 300 max; average
dynamic tube voltage drop, 24 volts. These types are used principally for renewal purposes.

DIODE

NG ic Miniature type used as detector
tube in portable FM receivers and in
portable high-frequency measuring
equipment. Qutline 11, OUTLINES
H  SECTION. Tube requires miniature
seven-contact socket. Heater volts
(ac/dc) 1.4; amperes, 0.15.

O,
H

Moaximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . . ... ivttiiiiiiirninsctnnansnnans
PEAK PLATE CURRENT. « . ..o tttietinetitnireneesansronssarnanans
DC OUTPUT CURRENT. . ...t vinientiinaeanneesansonannss PN
PEAK HEATER-CATHODE VOLTAGE. . . ... teiriiiitrnnionsannaeansns .

Typical Operation (With Capacitor-Input Filter):

AC Plate-Supply Voltage (rms) .................00u0n veeeen [
Filter-Input Capacitor. . ...........ooviiiiiaeennenn Cetreeneeaas .
Minimum Total Effective Plate-Supply Impedance. . ........c000vuuns

73

1A3

330 max

5 mazx
0.5 max
140 max

117

volts

ma
volts

volts

ohms
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REMOTE-CUTOFF PENTODE

Glass type used in battery-operated re-
ceivers as rf or if amplifier. This type is sirflilar
1A4-P 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. Qutline 23, OUTLINES
SECTION. This type may be supplied with pin P(3)
] AS-GT No.1l omitted. Tube requires octal socket and
may be mounted in any position. For filament
considerations, refer to type 1U4, Filament volts  F+ e v -
(de), 1.4; amperes, 0.05. Typical operation as
class A1 amplifier: plate and grid-No.2 volts, 90
(110 mazx); grid-No.1 volts, -4.5; peak af grid-
No.l volts, 4.5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (approx.), 0.3 megohm; transcon-
ductance, 850 pmhos; load resistance, 25000 ohms; power output, 115 milliwatts, Type 1A5-GT is used
principally for renewal purposes.

\ou

NC NC

PENTAGRID CONVERTER

Glass type used in battery-operated re-
ceivers. This type is identical electrically with
-' A6 type 1D7-G, except for interelectrode capaci-
tances. Qutline 39, OUTLINES SECTION.
Tube requires six-contact socket. Filament volts
(de), 2.0; amperes, 0.06. Type 1A6isa DISCON-
TINUED type listed for reference only.

PENTAGRID CONVERTER

Glass octal type used in superhet-

erodyne circuits having battery power

'I A7_G'l' supplies. Qutline24, OUTLINESSEC-
TION. Tube requires octal socket and

may be mounted in any position. For

filament considerations, refer to 1UA4.

FILAMENT VOLTAGE (DC) .+« 0 v ivtecannnenronannnnnennnnsnnnes veeans
FILAMENT CURRENT .............. e teererare e iaans eaeaee
. . CONVERTER SERVICE

Maximum Ratings:

PLATE VOLTAGE. .. ..t ttttitinet et tarniaaenaesasosonnnsnrenneanns . 110 maz volts
GRIDS-N0.3-AND-N0.5 (SCREEN-GRID) VOLTAGE . . .. vvvvverennann.., . 60 max volts
GRIDS-N0.3-AND-NO.5 SUPPLY VOLTAGE. . . ..ot vvvnnnnnnnnnnn . 110 max volts
GRID-NO.2 (ANODE-GRID) VOLTAGE . . . ... tvrunurrenrrnensoannens . 110 mazx volts
TorAL ZERO-SIGNAL CATHODE CURRENT. . ... feereressietnatess saas 4 maz ma
Typical Operation:

Plate Voltage. . .......coviiveeneernnennnnnnas eeeaeraa 90 volts
Grids-No.3-and-No.5 Voltage* . ...........coiiiviiennennn.. . 45 volts
Grid-No.2 Voltage ..................... 90 volts
Grid-No.4 (Control-Grid) Voltage** 0 volts
Grid-No.1 (Oscillator-Grid) Resistor 0.2 megohm
Plate Resistance. . . .. ... ... ittt it rennennens . 0.6 megohm
Conversion Transconductance. . ... ....v.vureeiirrnnnnereennennnens 250 pmhos
Conversion Transconductance with grid-No.4 bias of -3 volts (Approx.). 20 umhos
Plate Current 0.6 ma
Grids-No.3-and-No.5 Current 0.7 ma
Grid-No.2 Current 1.2 ma

Total Cathode Current. . . 2.6 ma
% Obtained preferably by using a bypassed 45000- to 75000-ohm voltage-dropping resistor in series with
the 90-volt supply.

** A resistance of at least 1.0 megohm should be in the grid return to negative filament pin.
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POWER PENTODE

Subminiature type used in output stage of
small, compact, battery-operated receivers for
the standard AM broadcast band. Outline 8,
OUTLINES SECTION. Tube requires sub- 'IACS
miniature eight-contact socket and may be
mounted in any position. Base pins should not
be soldered to circuit elements because heat of
soldering operation may crack the glass seal.
Filament volts (dc), 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 as class A, amplifier: plate and grid-
No.2 volts, 67.5 max; grid-No.1 volts, -4.5; peak af grid-No.1 volts, 4.5; zero-signal plate ma., 2; zero-
signal grid-No.2 ma., 0.4; cathode ma., 4 max; plate resistance, 0.15 megohm; transconductance, 750
pmhos; load resistance, 25000 ohms; total harmonic distortion, 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-
ard AM broadcast band. Outline 8, OUTLINES IADS
SECTION. Tube requires subminiature eight-
contact socket and may be mounted in any posi-
tion. Base pins should not be soldered to circuit
elements beeause the heat of the soldering oper-
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 1.8 volts. Maximum ratings: plate and
grid-No.2 volts, 67.5 maz; total cathode ma., 4 mazx. This type is used principally for renewal purposes.

Typical Operation: CLASS A; AMPLIFIER

Plate Voltage. . . .......covviiiiviiinennens 30 45 67.5 volts
Grid-No.2 (Screen-Grid) Voltage . ............. 30 45 67.5 volts
Grid-No.1 (Control-Grid) Voltage. ... ......... [} 0 0 volts
Plate Resistance (Approx.)................... 0.7 0.7 0.7 meghom
Transconductance. . ..................oovuuus 430 580 785 wumhos
Grid-No.1 Bias (Approx.) for plate current of 10 za -3 —4 -6 volts
Plate Current. .........cooiieiiniinenanan.. 0.45 0.9 1.85 ma
Grid-No.2 Current. .o .voviiviieinniennannna, 0.16 0.35 0.75 ma

HALF-WAVE VACUUM RECTIFIER

Miniature type used as rectifier of high-
voltage pulses produced in the scanning systems
of television receivers. Outline 17, OUTLINES
SECTION. Tube requires miniature nine-con-
tact socket and may be mounted in any position. ] Ax2
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 1B3-GT. Type 1AX2 is used principally for renewal
purposes.

FILAMENT VOLTAGE (AC) . . . .t ittt ittarnensasncnanransnsnersnnnen 1.4 volts
FILAMENT CURRENT. . . .. ttotttitinininnannnrinnniaesiosnronns e 0.65 ampere
DIRECT INTERELECTRODE CAPACITANCE:

Plate to Filament. . . . .. .. oottt ittt it ca e . 0.7 max ppf

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

PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)............. e 25000 max volts
PEAK PLATE CURRENT. . . .ttt iitiirsnsinteranesrosrnonssnans PP 11 max ma
AVERAGE PLATE CURRENT. .. ............. Cerereeseerarreae e 1 max ma
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Typical Operation:
Peak Plate-Supply Voltage:

Positive pulse value. . . . ... .. i i i i i e e 20000 volts
Negativepulse value. . ... ... . .. . i il i e -5000 volts
DC Output Voltage (APProX.) . . v v ennietiiieranntennnrioiaaranne 20000 volts
DC Qutput Current (APPIOX.) . .. ....iitretiutniuinnnnrnnreroieasnens 300 ua
& Under no circumstances should this absolute value be exceeded.
e _IC
0
HALF-WAVE VACUUM RECTIFIER @) e

Glassoctal typeused in high-voltage,
- low-current applications such as the ¢
]B3 GT rectifier in a high-voltage, rf-operated F'S
power supply or as a rectifier of high- . OMIO,
voltage pulses produced in television « <
scanning systems., When used as an rf rectifier, one 1B3-GT in a half-wave circuit
is capable of delivering a maximum dec output voltage of about 15000 volts. In a
voltage-doubler circuit, two tubes will give about 30000 volts; and in a voltage-
tripler circuit, three 1B3-GT’s will deliver 45000 volts approximately. For curve
of average plate characteristics, see page 64.

FILAMENT VOLTAGE (AC/DC) .. ..o ieitiitie ettt ttennennnnrnneoeannenns 1.25* volts
FILAMENT CURRENT. . .. .00ttt st ennrsanseanseosnssenonsesannnoens 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCE:

Plate to Filament (APProx.) ... ... covietitintintneenreenrennaen, 1.5 uuf

*Under no circumstances should the filament voltage be less than 1.1 volts or greater than 1.5 volts.

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

PEAK INVERSE PLATE VOLTAGE. ... .0t iitiritnnreenniononriiasnonerinnn 30000 max volts
PEAK PLATE CURRENT. .. ... ittt iiiiitriteraintasnnnsecnsnssoonannanonss 17 mazx ma
AVERAGE PLATE CURRENT. ... . iiiiiiiitiiiitnernettonroaisnneannaenass 2 max msa
FREQUENCY OF SUPPLY VOLTAGE. ... ..\ ttnrtinireantneennannsiveannansnnn 300 max Ke

INSTALLATION AND APPLICATION

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

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

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 uniess the tube is adequately shielded.

SHARP-CUTOFF PENTODE G
Glass type used as rf amplifier or detector P I- Gz
in battery-operated receivers. Outline 39, OUT-
LINES SECTION. Tube requires four-contact
IB4.P socket. For typical operating conditions and
maximum ratings as a class A; amplifier, refer
to type 1E5-GP. Filament volts (dc), 2.0; am- o"°
peres, 0.06. Type 1B4-P is a DISCONTINUED e £23

type listed for reference only.
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af grid-No.1 volts, 7.5; plate ma., 7.8; grid-No.2 ma., 3.5; plate resistance (approx.), 115000 ohms;
transconductance, 1550 umhos; load resistance, 8000 ohms; power output, 240 miiliwatts, Type 1C5-GT
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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 35, OUTLINES SEC-
TION. Tube requires six-contact socket. Fila-
ment volts (dc), 2.0 amperes, 0.06. Typical
operation as class A amplifier: plate volts, 135
mazx; grid volts, —8; plate ma., 0.8; plate resist-
ance, 35000 ohms; amplification factor, 20;
transconductance, 575 uymhos. This is a DIS-
CONTINUED type listed for reference only.

PENTAGRID 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 1A7-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.1 omitted. Tube requires octal
socket and may be mounted in any position.
For filament considerations, refer to 1U4. Fila-
ment volts (de), 1.4; amperes, 0.1. Typiecal oper-
ation as class A1 amplifier: plate and grid-No.2
volts, 90 (110 max); grid-No.1 volts, ~7.5; peak

is used principally for renewal purposes.

Gz ]

grid-No.1 (oscillator-grid) resistor, 50000 ohms; plate ma., 1.5; grids-No.3-and-No.5 ma., 2; grid-No.2

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 (dc), 2.0; amperes,
0.12. Type 1C6 is a DISCONTINUED type
listed for reference only.

PENTAGRID CONVERTER

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-
ter: plate volts, 180 max; grids-No.3-and-No.5
(screen-grid) volts, 67.5 mex; grid-No.2 (anode-
grid) supply volts, 180 (applied through 20000~
ohm dropping resistor bypassed by 0.01-uf
capacitor); grid-No.4 (control-grid) volts, -3;

1B5/25S

1B7-GT

1C5-GT

1C6

1C7-G

ma., 4; grid-No.1 ma., 0.2. This is a DISCONTINUED type listed for reference only.

REMOTE-CUTOFF PENTODE

Glass octal type used in battery-operated
receivers as rf or if amplifier. Outline 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, 67.6 max;
grid-No.1 volts, -3 min; plate ma., 2.3; grid-No.2
ma., 0.8; plate resistance (approx.), 1.0 megohm;
transconductance, 750 yumhos; transconductance
at bias of —15 volts, 15 umhos. 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 rf or if amplifier. Outline 88, OUT-
LINES SECTION. Filament volts (dec), 2.0;
amperes, 0,06. This isa DISCONTINUED type
listed for reference only. It is similar electrically
to type 1D5-GP.

PENTAGRID CONVERTER

Glass octal type used in battery-operated
receivers. Qutline 38, OUTLINES SECTION.
Tube requires octal socket. Filament volts (dc),
2.0; amperes, 0.06. Typical operation as conver-
ter: plate volts, grids-No.3-and-No.5 volts, grid-
No.2supply volts, grid-No.4 volts, and grid-No.1
resistor are same as for type 1C7-G; plate ma.,
1.3; grids-No.3-and-No.5 ma., 2.4; grid-No.2
ma., 2.3; grid-No.1 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
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 (dc¢), 1.4; amperes, 0.1. Typical
operation of pentode unit as class A; amplifier:
plate and grid-No.2 volts, 90 (110 max); grid-
No.1 volts, -9; plate ma., 5; grid-No.2 ma., 1;

transconductance, 925 pmhos; load resistance, 12000 ohms; total harmonic distortion, 10 per cent;
power output, 200 milliwatts. Characteristics of triode unit as class A amplifier: plate volts, 90 (110
max); grid volts, 0; amplification factor, 25; plate resistance (approx.), 43500 ohms; transconductance,
575 umhos; plate ma., 1.1. This is a DISCONTINUED type listed for reference only.

1E5-GP

SHA RP-CUTOFF PENTODE

Glass octal type used as rf amplifier or de-
tector in battery-operated receivers. Qutline 38,
OUTLINES SECTION. Tube requires octal
socket. Filament volts (dc¢), 2.0; amperes, 0.06.
Typical operation as class A; amplifier: plate
volts, 180 max; grid-No.2 (sereen-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 umhos; grid volts for

NC NC

plate-current cutoff (approx.), —8. Thisis a DISCONTINUED type listed for reference only.

1E7-GT

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 (dc), 2.0; amperes, 0.24.
Typical operation as push-pull class A1 ampli-
fier: plate and grid-No.2 volts, 1385 maz; 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

conventional push-pull audio-frequency amplifier circuits. This is a DISCONTINUED type listed

for reference oniy.

1E8

PENTAGRID CONVERTER

Subminiature type used in small, compact,
battery-operated receivers for the standard AM
broadecast 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. Filament 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 maz; total cathode ma., 4 max. This type is
used principally for renewal purposes.

CONVERTER SERVICE
Characteristics: (Separate Excitation): #

Plate Voltage. .. .......ovvvviennens Ceveenens 30 45 67.5 volts
Grids-No.2 and No.4 Supply Voltage..... e 30 45 67.5 volts
Grids-No.2 and No.4 Resistor................. 10000 15000 20000 chms
Grid-No.3 (Control-Grid) Voltage...... PPN 0 0 0 volts
Grid-No.1 (Oscillator-Grid) Resistor........... 0.1 0.1 0.1 megohm
Plate Resistance (APProX.). . ....coocevvees . 0.3 0.4 0.4 megohm
Conversion Transconductance. . . 115 140 150 pmhos
Grid-No.3 Voltage for Conversion Transconduct-

ance of 5 pumhos (APPIOX.). ...ovvvernnvnnne. -7 -8 -9 volts
Plate Current. .............. etereee e, 0.3 0.6 1.0 ma
Grids-No.2 and No.4 Current............ eee. 0.8 1.1 1.5 ma
Grid-No. 1 Curreht, .. coenenrnrecrovnsassnnn, 30 50 70 ua
Total Cathode Current. . ..ovvereniieeeen ... 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 umhos under the following conditions: signal applied to grid No.l 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.

POWER PENTODE

Glass type used in output stage of battery-

operated receivers. Outline 42, OUTLINES

62 SECTION. Tube requires five-contact socket.

Filament volts (dc), 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-

1F4

LINES SECTION. Tube requires octal socket.
Filament volts (dc¢), 2.0; amperes, 0.12. Typi-
cal operation as class A: amplifier: plate and
grid-No.2 (screen-grid) volts, 135 (180 maz) ; grid-
No.1l 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 ave tube in battery-operated re-
ceivers. Outline 38, OUTLINES SECTION.
Tube requires six-contact socket. Filament volts
(de), 2.0; amperes, 0.06. Typical operation of
pentode unit as class A: amplifier: plate volts,
180 max; grid-No.2 (screen-grid) volts, 67.5 maz;
grid-No.1 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. Qutline 38, OUTLINES SECTION.
Tube requires octal socket. Filament volts (dc),
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

Glass octal type used in battery-operated NC G

receivers as detector or voltage amplifier. Out- @ __
line 23, OUTLINES SECTION. This type may ®
be supplied with pin No.1 omitted. Tube requires G)

IG4_GT octal socket. Filament volts (dc), 1.4; amperes,
0.05. Typical operation and characteristics as
class A; amplifier: plate volts, 90 (110 max); ewo
grid volts, —6; plate ma., 2.3; plate resistance,
10700 ohms; amplification factor, 8.8; trans-
conductance, 825 umhos. This is a DISCON-
TINUED type listed for reference only.

POWER PENTODE

G2
Glass octal type used in output stage of (%)

battery-operated receivers. Outline 41, OUT- P /
LINES SECTION. Tube requires octal socket. ©

'IG 5_G Filament volts (dc), 2.0; amperes, 0.12, Typical
operation as class A: amplifier: plate and grid- e
No.2 (screen-grid) volts, 135 max; grid-No.l e
volts, -13.5; plate ma., 9.7; output watts, 0.55.
This is a DISCONTINUED type listed for NG e
reference only.

HIGH-MU TWIN POWER TRIODE or2 61y

Glass octal type used in output stage of @)
battery-operated receivers. Outline 23, OUT- Pty / \ ul
LINES SECTION. Tube requires octal socket. GYF N0,
] G 6 GT Filament volts (de), 1.4; amperes, 0.1. Typical
- operation as class B amplifier: plate volts, 90
(110 max); dc grid volts, 0; peak af grid-to-grid e
volts, 48; effective grid-eircuit impedance per o 0
unit, 2580 ohms; plate ma. (zero signal), 2;
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.

MEDIUM-MU TRIODE Ne

Glass octal type used as detector or voltage
amplifier in battery-operated receivers. Outline P
36, OUTLINES SECTION. This type may be ©
]H4_G supplied with pin No.l1 omitted. Tube requires
octal socket. Filament volts (dc), 2.0; amperes, e
0.06. Typical operation as class A: amplifier: F
plate volts, 180 mazx; grid volts, —13.5; amplifi-
cation factor, 9.3; plate resistance, 10300 ohms; NC Ne
transconductance, 900 umhos; plate ma., 8.%.
For grid-bias detection, plate volts up to 180 maz 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
'I H 5 GT detector and amplifier in battery-oper-
- ated receivers.Outline 24, OUTLINES (!
SECTION. Tube requires octal socket.

Filament volts (dc), 1.4; amperes, 0.05. 8C NC
Characteristics of triode unit as class A, amplifier: plate volts, 90 (110 max); grid
volts, 0; plate ma., 0.15; plate resistance, 240000 ohms; amplification factor, 65;

transconductance, 275 umhos. Diode is located at negative end of filament.

00

NC Pp

TWIN DIODE—MEDIUM-MU TRIODE

Glass octal type used as combined detector,

amplifier, and ave tube in battery-operated re-

] H 6 G ceivers. Outline 36, OUTLINES SECTION.
- Tube requires octal socket. Filament volts (dc),

2.0; amperes, 0.06, Type 1H6-G is similar elec-

trically to type 1B5/25S8. Type 1H6-G is a

DISCONTINUED type listed for reference only.
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POWER PENTODE

Gz ' Glass octal type used in output stage of
battery-operated receivers. Outline 41, OUT-
p / LINES SECTION. Tube requires octal socket.
Filament volts (de), 2.0; amperes, 0.12. Typical

operation as class A1 amplifier: plate and grid- 'IJS _G

Fs(@) ¢ No.2(screen-grid) volts, 135 mazx; grid~-No.1 volts,

v G3  ~16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate

registance, 106000 ohms; load resistance, 13500

NC NC ohms; output watts, 0.45. This is a DISCON-
TINUED type listed for reference only,

612 ) HIGH-MU TWIN POWER TRIODE
o e T Glass octal types used in output stage of
/ \ s 1 battery-operated receivers. Type 1J6-G, Out-

line 36; type 1J6-GT, Outline 27, OUTLINES 1J6-G
SECTION. Tubes require octal socket. Fila-

3)
ewﬂ ment volts (dc), 2.0; amperes, 0.24. Typical ]Jb_GT
()

operation as class B power amplifier: plate volts,
135 max; peak plate ma. per plate, 50 max;
NC NC grid volts, 0; zero-signal plate ma. per plate,
5; effective plate-to-plate load resistance, 10000
ohms; average input watts, 0.17; output watts, 2.1, These are DISCONTINUED types listed for
reference only.

SHARP-CUTOFF PENTODE

Miniature typeused as rf or if am-
plifierin portable, battery-operated re- ] |.4
ceivers, particularly those not util-

izing ave.Outline11,0UTLINESSEC-

TION.Tube requires miniature seven-

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 (DO} ...\ttt tteseenerernenasnaesaeeoesanonsonnns 14 volts
FILAMENT CURRENT. . . .0ttt e ttineseeineenseernnnennenoanaeanns PR 0.05 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. .. ... ..ivettininin it ieeieerarersencannens 0.01 max wupf
Grid No.1 to Filament, Grid No 2 Grid No.3, and Internal Shield........ 3.6 wuf
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield............ 7.5 puf

AVERAGE PLATE CHARACTERISTICS
T T

T
TYPE (L4

o Ee=l4 VOLTS OC
GRID-N22 VOLTS=90

-2

[

PLATE MILLIAMPERES
w
N

GRID-Ngt_vOLTS ECi=~3

-4

-5
L
€Cy=z-6
T
[+] 40 80 120 160 200 240 .
PLATE VOLTS s2cM-8382TI
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Maximum Ratings:

PLATE VOLTAGE. ............ P e 110 max
‘GRID-NO.2 (SCREEN-GRID) VOLTAGE . ..

GRID-NO.2 BUPPLY VOLTAGE. .. .. 0teunninantrneensrrannnncnensnn 110 max
GRID-NO.1 (CONTROL~GRID) VOLTAGE, Positive Bias Value.......... 0 max
TOTAL CATHODE CURRENT. . ...0vuuvnaarennennn Crrreeeeeas e 6.5 max
Characteristics:

Plate Voltage...... Ceeienans e Cereenaesrisacsens [ 90 90
Grid-No.2 Voltage........... Chereseeeaans eeeeirneanns veeeses. 678 90
Grid-No.1 Voltage........ e b ie e 0 0
Plate Resistance....... et tei e ettt s it e 0.6 0.26
Transconductance. . ......... e et ettt 925 1025
Grid-No. 1 Voltage for platecurrent of 10 ua. ... ......covvveune... -6 -10
Plate Current...........covuien. et eas e e 2.9 4.5
Grid-No.2Current. ....oooiiiiiiiniannnenenan N vee. 1.2 2.0

PENTAGRID CONVERTER

Miniature type used in low-drain battery-
operated receivers. Outline 11, OUTLINES
SECTION. Tube requires minjature seven-con-
1L6 tact socket and may be mounted in any posi-
tion. Filament volts (dc¢), 1.4; amperes, 0.05.
Maximum ratings: plate volts, grid-No.2 volts,
and grids-No.3-and-No.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. . .............. PR 90
Grids-No.3-and-No.5 (Sereen-Grid) Voltage. 45
Grid-No.2 (Oscillator-Plate) Voltage. . ... ... ... ciiiiiiieiiniennnnnes, 90
Grid-No.4 (Mixer-Grid) Voltage. .. ... . o ittt innnnnnnnn, 0
Grid-No.1 (Oscillator-Grid) Resistor. . ........ .00ttt iiainenne, 0.2
Plate Resistance (ADPDIoX.). . o ivvvunrianiieroanuronasnseasonenennns 0.65
Plate Current. . . ... ..ottt it i iiiaiii i 0.5
Grids-No.3-and-No.b Current. . ...... c..iiive tiiin virnnnnennnnnnns . 0.6
Grid-No.2 Current. . . ... o..  iiiitiiiis it e e 1.2
Grid-No.1 Current. ......... e v et e i 0.035
Total Cathode Current.........oiiiii tiiiii it in e 2.35
Conversion Transconductance. ... ... ... .iiitniiirieieinrananennn, . 300
Grid-No.4 Voltage for conversion transconductance of 10 ymhos.......... -3.5
Grid-No.4 Voltage for conversion transconductance of 100 umhos.......... -1.3

volts
volts
volts
volts
megohm
megohm
ma

ma

ma

ma

ma
umhos
volts
volts

NOTE:; The transconductance between grid No.1 and grid No.2 connected to plate (not oscillating) is
approximately 550 umhos under the following conditions: signal applied to grid No.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-No.4-Circuit Resistance. .. .. ... iit it reierasnannnens, 1.0 max

POWER PENTODE

Glass lock-in type used in output stage of

battery-operated receivers. Qutline 15, OUT-

l I-A4 LINES SECTION. Tube requireslock-in socket.
Filament volts (dc), 1.4; amperes, 0.05. For

electrical characteristics and typical operation,

refer to glass-octal type 1A5-GT. Type 1LA4isa

DISCONTINUED typelisted for reference only.

PENTAGRID CONVERTER

Glass lock-in type used in battery-operated

receivers. Qutline 15, OUTLINES SECTION.

ll- A6 . Tube requires lock-in socket. Filament volts
(dc), 1.4; amperes, 0.05. Typical operation as

converter is the same as for type 1A7T-GT ex-

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

megohm

transconductance for a grid-No.4 (control-grid) bias of -8 volts is 10 umhos. 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. Qutline 15, QUT-
LINESSECTION. Tuberequireslock-in socket. l LB4
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-
LINESSECTION. Tuberequireslock-insocket.
Filament volts (de), 1.4; amperes, 0.05. Typical ] I_c5
operation as class A: amplifier: plate volts, 90
(110 maz) ; grid-No.2 (screen-grid) volts, 45 max;
grid-No.1 volts, 0; plate resistance (approx.),
greater than 1 megohm; transconductance, 775
pmhos; plate ma., 1.15; grid-No.2 ma., 0.3. This
type is used principally for renewal purposes.

PENTAGRID CONVERTER

Glass lock-in type used in battery-operated
receivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Filament volts
(de), 1.4; amperes, 0.05. Typical operation as
converter: plate volts, 90 (110 max) ; grids-No.3-
and-No.5 volts, 35 (45 mazx) ; grid-No.2 volts, 45; .I LC6
grid-No.1 voits, 0; plate resistance, 0.65 meg-
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma.,
0.70; grid-No.2 ma., 1.4; total cathode ma.,
2.9; conversion transconductance (zero bias),
275 wmhos. 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. ILDS
Tube requires lock-in socket. Filament volts
(de), 1.4; amperes, 0.05. Characteristics of pen-
tode unit: plate volts, 90 (110 max); grid-No.2
volts, 45; grid-No.1 volts, 0; plate ma., 0.6;
grid-No.2 ma., 0.1; plate resistance, 0.75 meg-
ohm; transconductance, 575 umhos. 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 (dc¢), 1.4; amperes, II I_ E 3
0.05. Typical operation as class A: amplifier:
plate volts, 90 (110 mazx); grid volts, -3; plate
ma., 1.4; plate resistance, 19000 ohms; trans-
conductance, 760 pymhos; 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-
LINESSECTION. Tube requireslock-in socket. ] LGS

Filament volts (dc), 1.4; amperes, 0.05. Typical

operation and maximum ratings as class A

amplifier: plate volts, 90 (110 max); grid-No.2

volts, 45 (110 max); grid-No.1 volts, 0; plate

resistance (approx.), greater than 1 megohm;

transconductance, 800 ymhos; plate ma., 1.7;

grid-No.2 ma., 0.4; grid-No.1 voltage for transconductance of 10 umhos, —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-
LINESSECTION. Tuberequireslock-in socket.
Filament volts (dc), 1.4; amperes, 0.05. Typical
operation ag class A1 amplifier: plate and grid-
No.2(screen-grid) volts, 90 (110 mazx); grid-No.1
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35;
plate resistance (approx.), 1.1 megohms; trans-
conductance, 800 umhos. This type is used
principally for renewal purposes.

SHARP-CUTOFF PENTODE

Glass octal type used asrforifam-
plifierin battery-operated receivers.
Outline 24, OUTLINES SECTION.
Tube requires octal socket and may be
mounted in any position. When used

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) . . .« ottt iiinin i iieeerannnnnnan ..

FILAMENT CURRENT

DIRECT INTERELECTRODE CAPACITANCES:¥*
Grid No.l toPlate........ ... .. i i iiiiiinninaens ..
Grid No.1 to Filament, Grid No.2, and Grid No.3............. .

Plate to Filament, Grid No.2, and Grid No.8......

* With external shield connected to negative filament terminal.

Characteristics:

CLASS A, AMPLIFIER

Plate Voltage (110 volts max). . .. ... ... oottt iiinrennnnn

Grid-No.2 (Screen-Grid) Voltage (110 volts max). ... ...
Grid-No.1 Voltage. . ... ceeen
Plate Resistance (ApPDroX.) . . .. .uo ittt e ineenneansns
Transconductance. . .., .

Grid-No.1 Voltage (Approx.) for plate current of 10 pa . ..... e

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

IN6-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 (dc), 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.l volts, —4.5; plate ma., 3.1; grid-No.2
ma. (zero-signal), 0.6; plate resistance (approx.),

1.4
0.05

0.007 max
2.9
9.0

90
90
0
1.6 m
750
-3.2
1.2
0.3

Gzp Sip

o~ "°

4

volts
ampere

puf
upf
upf

volts
volts
volts
egohms
pmhos
volts
ma

ma

nr-
Gap

OO
NC NC

0.3 megohm; transconductance, 800 pmhos; load resistance, 25000 ohms; output watts, 0.1. Thig
is a DISCONTINUED type listed for reference only.
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REMOTE-CUTOFF PENTODE

Glass octal type used as rf or if amplifier in
battery-operated receivers. Outline 24, OUT-
LINES SECTION. Tube requires octal socket.
Filament volts (dc), 1.4; amperes, 0.05. Typical 'l PS_GT
operation as class A amplifier: plate volts, 90
(110 mazx); grid-No.2 (screen-grid) volts, 80 (110
mazx); grid-No.l volts, 0; plate resistance
(approx.), 0.8 megohm; transconductance, 750
. pmhos; transconductance (approx.) with —-12
volts on grid No.1, 10 umhos; plate ma., 2.3; grid-No.2 ma., 0.7. This is a DISCONTINUED type
listed for reference only.

Gz G BEAM POWER TUBE
o e Glass octal type used in the output stage
e e ‘ of battery-operated receivers. Outline 23, OUT-
LINES SECTION. This type may be supplied 'IQS_GT

with pin No.l omitted. Tube requires octal

F. r- socket. Filament volts (dec), 1.4; amperes, 0.1.

G3 For electrical characteristics and ratings, refer

to type 3Q5-GT with parallel filament arrange-

NC NC ment. Type 1Q5-GT is a DISCONTINUED
type for reference only.

PENTAGRID CONVERTER

Miniature type used in lightweight,
portable, compact, battery-operated re- ] R5
ceivers. Outline 11, OUTLINES SEC-

TION. Tube requires miniature seven-

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) 1.4 volts

FILAMENT CURRENT. . . . . .. ttiititieiniin e ainsanannannnns 0.05 ampere

DIRECT INTERELECTRODE CAPACITANCES:
Grid No.3 to All Other Electrodes (RF Input)................. 7.0 puf
Plate to All Other Electrodes (Mixer Output). ................. 7.5 upf
Grid No.l to All Other Electrodes (Osc. Input)................ 3.8 puf
GridNodtoPlate. .......... ... i e, 0.4 mazx uuf
Grid No3to Grid No.1. ... ... it it 0.2 max i
Grid No.ltoPlate. .. ... . it it 0.1 max mi

OPERATION CHARACTERISTICS

T T
TYPE |
Ef=lg VF(‘)LSTS 2] .
ID- |GRID-GRID-
OPERATION CHARACTERISTICS Slecate(Nezs E‘SZ ) 2
TYPE IR5 MO TSN FsRES: &g,i‘f' 200
* Ef=14VOLTS DC.S--- ] _g gg 516 gg g
?: PLATE VOLTS{G‘;g O—RQO s C| 6725 16725 | O 250 /I 1
3 GAD-N? 3 VOLTS=0 — Ri _90 {675 | O 250 ' 2502
R R e NG *OBTANED BY ADJUSTMENT e
$ 1¢,=002 MA. (RECOMMENDED MIN)  —] Roic ATE?_O\QA\'FO T A 9
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Moximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. . . ... .ottt iiieratarernerrnaseasaansn 90 max volts
GRIDS-N0.2-AND-N 0.4 (SCREEN-GRID) VOLTAGE . .........ccvunen . 67.5 mazx volts
GRIDS-N0.2-AND-N0.4 SUPPLY VOLTAGE . .. .. .. ... coirecassnns . 90 max volts
GRID-NO0.3 (CONTROL- GRID) VOLTAGE, Positive Biag Value .......... 0 maz volts
TOTAL ZERO-SIGNAL CATHODE CURRENT.. ... ....ovovnrvonnonens .. 5.5 mazx ma
Characteristics: ¢
Plate Voltage. . . ....... ... .coiiiiiiivnirnanen 45 67.5 90 90 volts
Grids-No.2-and-No.4 Voltage . .. .............. 46 67.5 45 67.5 volts
Grid-No.3 Voltage. . .............oiiiinonn 0 0 0 0 volts
Grid-No.1 Resistor. .. ..........cooviiennnn 0.1 0.1 0.1 0.1 megohm
Plate Resistance (Approx.)......... 0.6 0.6 0.8 0.6 megohms
Conversion Transconductance 235 280 250 300 umhos
Grid-No.3 Voltage for conversion trans-

conductance of approx. 5 gmhos. . .......... -9 -14 -9 -14 volts
Plate Current. . . .......c.ooevevieininninonecs 0.7 1.4 0.8 1.6 ma
Grids-No.2-and-No.4 Current. .. .............. 1.9 3.2 1.9 3.2 ma
Grid-No.l Current. .. ..........ccovuivieunrnnn 0.15 0.256 0.15 0.25 ma
Total Cathode Current....................... 2.75 5 2.75 5 ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 tied to plate (not oscillating)
is approximately 1400 umhos under the following conditions: grids No.1 and No.3 at 0 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-
ated equipment. Types 184 and 354 are identi-

] S4 cal except for filament arrangement. Qutline 11,
OUTLINES SECTION. Type 1S4 requires
miniature seven-contact socket and may be
mounted in any position. For ratings, typical
operation, and curves, refer to type 384 with
parallel filament arrangement. For filament con-
siderations, refer to type 1U4 and ELECTRON TUBE INSTALLATION SECTION. Filament volts
(de), 1.4; amperes, 0.1, This type is used principally for renewal purposes.

G2p Pp
DIODE— @ _®
SHARP-CUTOFF PENTODE O
155 Miniature type used in light-

weight, compact, portable, battery-op- e\y O
erated receivers as combined detector r-()
and af voltage amplifier. Outline 11, Gap
OUTLINES SECTION. Filament volts (dc), 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 1US5.

REMOTE-CUTOFF PENTODE

-I-I-4 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,
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 1UA4. f
FILAMENT VOLTAGE (DC) . . . vttt tittntterennneereneenneneennnns . 1.4 volts
FILAMENT CURRENT ...... .. . 0.05 ampere
DIRECT INTERELECTRODE CAPACITAN
Grid No.l to Plate. ...... e ety 0.01 maz pul
Grid No.l1 to Filament, Grid No.2, Grid No.3, and Internal Shield 3.6 upf
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield. ... 7.6 nuf

* With close-fitting shield connected to negative filament terminal.
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Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE. .. ...t tiitt it iitinneesoraanennnnaseaeosonn 90 mazx volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . .. 67.5 max volts
GRID-NO.2 SUPPLY VOLTAGE 90 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.......... 0 maz volts
TOTAL CATHODE CURRENT. . ... 0uvrrrrnrrennesonnseserosnnrenanss 5.5 max ma

Characteristics:

Plate Voltage. . . ..........coiiniiinniennenen 45 67.5 90 90 volts
Grid-No.2 Voltage. .. .......c.cvviuiennnnenns 45 67.5 45 67.5 volts
Grid-No.1 Voltage...........ccovvvrnnnnnnnns 0 0 0 0 volts
Plate Resistance (Approx.). ... .....coveuunnnn 0.36 0.25 0.8 0.5 megohm
Transconductance. . ........o.vvevvvernrnarnnn 700 875 750 900 pmhos
Grid-No.l Voltage for transconductance of 10
BmhOS. . .. . -10 -16 -10 -16 volts
Plate Current. ..........coiiiieiiinrnnnran. 1.7 3.4 1.8 3.5 ma
Grid-No.2 Current............coivvvnvunnnans 0.7 1.5 0.65 1.4 ma
a AVERAGE PLATE CHARACTERISTICS
T T T
TyPe 1T4
s Ec=0 Eg=1.4 VOLTS D C
e VO GRID-N22 VOLTS = 67.5
o
e /1|
& A
a 4 -
b —-1.5
2 / / —1
-2
o 2.0
3 l / / _
v LA
<
|l /s
1 -3.5
4.0
o —5.0
-6.0]
28.0
% 0 80 ERLaTe voLTS 200 22CM-6i0ITI
G2 & BEAM POWER TUBE
O e Glass octal type used in output stage of
P / battery-operated receivers. Qutline 23, OUT-
LINES SECTION. This type may be supplied
with pin No.l omitted. Tube requires octal 'IT S_GT

. socket. Filament volts (dc), 1.4; amperes, 0.05.
F‘(F;3 For filament considerations, refer to type 1U4.
Typical operation as class A; amplifier with fixed
NC NC bias: plate and grid-No.2 (screen-grid) volts, 90
(110 mazx); grid-No.l volts, -6; peak af grid-
No.1 volts, 6; plate ma. @naximum 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 umhos; load resistance,
14000 ohms; total harmonic distortion, 7.5 per cent; output watts, 0.17. This is a DISCONTINUED
type listed for reference only.

DIODE—SHARP-CUTOFF PENTODE

Subminiature type used as combined de-
tector and audio amplifier in small, compact,
battery-operated receivers for the standard AM
broadcast band. Outline 8, OUTLINES SEC- 'l'l'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-
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 maz; grid-No.1 volts, 0; plate resist-
ance (approx.), 0.4 megohm; transconductance, 600 umhos; plate ma., 1.6; grid-No.2 ma., 0.4; total
cathode ma., 2.0 mar. Maximum diode plate ma., 0.25. This is a DISCONTINUED type listed for
reference only.

NC F

SHARP-CUTOFF PENTODE

Miniature type used as rf or if

1U4 amplifier in stages not controlled by

ave in lightweight, compact, portable,

battery-operated equipment. Because

the grid No.2 can be operated at the

same voltage as the plate, a voltage-dropping resistor is not needed. For typical

operation as a resistance-coupled amplifier, refer to Chart 3, RESISTANCE-
COUPLED AMPLIFIER SECTION.

1.4 volts

FILAMENT VOLTAGE (DC). ..
0.05 ampere

FILAMENT CURRENT. . ... ..0nenennnn
DIRECT INTERELECTRODE CAPACITANCES
Grid No.l to Plate. . . . u ittt ittt it iastteansarsaannrosanuen 0.01 mazx upf
Grid No.1 to Filament, Grid No.2, Grid No.3, and Internal Shield........ 3.6 upf
Plate to Filament, Grid No.2, Grid No.3, and Internal Shield............ 7.5 upf

#* External shield connected to negative filament terminal.

Maximum Ratings: CLASS A, AMPLIRER

PLATE VOLTAGE. .. .0ttt ittt tanntnnraonneenanssansesanerocaanensans 110 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . . ...t .tuittnvaanuncnannseannnasonns 110 maz volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative biag value . ... ...t tiiiiiiieiiirerneniennnreroieanoennnas 80 max volts

Positive bias value ....... i eai et ereaee et et 0 max volts
TOTAL CATHODE CURRENT. .. ... 0uvuireeresoeooaosoosonsaseestosanncosnan 6 max ma
Characteristics:
Plate Voltage. . ... ..ottt tiittiteieeroraanacnorteiinsananans 90 volts
Grid-No.2 Voltage. . .. ... it ittt it iiines et e toiaannaanoans 90 volts
Grid-No.1 Voltage. .. ... ittt iiieenroriuneonrroscnonanoonasnonsanaon 0 volts
Plate Resistance (APPIOX.). . ..o o vuuuueceenerorsrenssnnnsnesnssneianans 1.0 megohm
TranscondUCtanee. . ... c..it ittt ineriin i raarsussaannonasannacnans 900 umhos
Grid-No.1 Voltage for transconductance of 10 ymhos. . ...........coovvvnnls -4 volts
Plate CUITent. .. ... .ttt ittt iiiiniirie e ennrannronesaanroanns 1.6 ma
Grid-No.2 Current. . ... ... it i i i i et s 0.5 ma

INSTALLATION AND APPLICATION
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 acrosg 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

1 T
TYPE U4
E£=1.4VOLTS DC
GRID-N22 VOLTS 290
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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-

1U5

proved structure which greatly reduces any tendency toward microphonie 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). . .t vivvunnnnnnrenresrvonanocsneesnaans
FILAMENT CURRENT. . . .\ .tttveaiecnuneennsronssronsssnnnsnnns

Maximum Ratings:
PLATE VOLTAGE. .. .....covuriinnnnnnnanns
GRID-N0.2 (SCREEN-GRID) VOLTAGE
GRID-NO.1 (CONTROL-GRID) VOLTAGE:
Negativebias value .. ..............iiieinerrtninnnnssosranee
Positive bias value ... ... ..ciiiiiiniinriiarenerrorarsocsas .
TOTAL CATHODE CURRENT. .. .. .vvivrveecrorrransansonannasnnss .

Characteristics:

Plate Voltage. . ... vviiiiiiiiieervnressoonsrssrosansssssone
Grid-No.2 Voltage. . .....cociiirivieenesrossssornnsssinsananse .
Grid-No.1 Voltage

Plate Resistance. . ... ...c.0iiiiiiiiiinerernnarnrasosneeonans .
TransconducCtBICE. . ... ... ... iurienouironioneansnaisnssssosssons
Grid-No.1 Voltage for plate current of 10pa. .. ..............00ues
Plate Current. ... ...ttt it iiiiiratteretoassanannaaronss
Grid-No.2 Current.... ... ...ttt iiiiiinvraneansasense .

Maximum Rating:
PLATE CURRENT. . . ...t itutiunneniuranvononecnonanansansnnnene

1.4 volts
0.05 ampere
90 mazx volts
90 maz volts
50 max volts

0 max volts

8 mazx ma
67.5 volts
67.5 volts
0 volts
0.6 megohm
625 pwmheg
-6 volts
1.6 ma
0.4 ma
0.25 max 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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AVERAGE PLATE CHARACTERI(STICS
PENTODE UNIT

2.5 T T 1 T
type tUS
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PLATE VOLTS @2CM-6i58T1
HALF-WAVE VACUUM RECTIFIER
Glass type used in ac/dc or automobile e
receivers, Outline 34 or 35, OUTLINES SEC- @)
TION. Tube requires four-contact socket. For
l . heater considerations, refer to type 6ATS6.
.v Heater volts (ac/dc), 6.3; amperes, 0.8. Maxi-
mum ratings as half-wave rectifier: peak inverse
plate volts, 1000; peak plate ma., 270; peak o‘
heater-cathode volts, 500; dc output ma., 45. H
This type is used principally for renewal pur-
poses.

HALF-WAVE VACUUM RECTIFIER

Miniature type used in high-volt-

1V2 age, low-current applications such as
the rectifier in high-voltage, pulse-op-

erated voltage-doubling power supplies

for kinescopes. The very low power

L3

(3

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) . o & 0t ttttinntevnererasnnrsnsnnnsanneaeeennenns 0,625
FILAMENT CURRENT. . oottt s tteeentnntntoannassaneneeseenerasannns 0.3
DIRECT INTERELECTRODE CAPACITANCE:

Plate to Filament (APDPrOX.) . . . .utuiiiirir it terenrerreretornnenens 0.8

PULSED-RECTIFIER SERVICE
. . For operation in a 525-line, 30-frame system
Maximum Ratings
PEAK INVERSE PLATE VOLTAGE. . .« it ttittir s veiiinerenannseneennnnens 7500 mazx
PEAK PLATE CURRENT. ....... 10 max
AVERAGE PLATE CURRENT

INSTALLATION AND APPLICATION

volt
ampere

puf

Type 1V2 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
miniaturenine-contact sockets designed with a cylindrical centershield, itisnecessary
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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. Qutline 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 1V2 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.

HALF-WAVE VACUUM RECTIFIER -
Miniature types used in high-volt-

age, low-current applications such as ]X2—A
the rectifier in a high-voltage, rf-op-
erated powersupply,oras thereectifier of ] X2-B

high-voltage pulses produced in tel-

evision scanning systems. Qutlines 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). . o ittt iiitenttiintaeeiainerenainarassnans 1.25 volts
FILAMENT CURRENT. . o4 oo v v e ttinn e iiiaineiaeetsnerianaaocniocsnnsons 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCE:

Plate to Filament (APProx.) . ... ..c.oviurinitiinntiiieernnriaanrenanns 1.0 uuf

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

Maximum Ratings: 1X2-A 1X2-B

PrAK INVERSE PLATE VOLTAGE (Absolute Maximum)®. .. .... . 18000 max 22000m maxz  volts
PEAK PLATE CURRENT. . . ...\t eiieiauanarnannennins SN 10 max 45 max ma
AVERAGE PLATE CURRENT. . . ..o\ tvtinviin e raeinnnnss 1 max 0.5 max ma

Typical Operation:
Peak Plate Supply Voltage:

Positive pulse value . . ....... ..ol 14000 18000 volts
Negative pulse value . . . ... it iiannann 3500 2000 volts
DC Output Voltage (APProx.). . .. ....oiveinvrannnrinnne 14000 18000 volts
DC Output Current (ApproX.}. .. ..... oo viiviiiernnnnnns 175 100 na

© The de component must not exceed 18000 volts.
®» Under no circumstances should this absolute value be exceeded.

P ° POWER TRIODE

Glass type used in output stage of ra-
dio receivers and amplifiers. As a class 2 A3
A, power amplifier, the 2A3 is usable

0‘0 either singly or in push-pull combi-

F nation.

FILAMENT VOLTAGE (AC/DC) . 1 v avvireinnusinnnessosstusoannsrons 2.
FILAMENT CURRENT. . .. 000 vtronscsucesnssrsssssensennsansnsans 2.
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DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Gridto Plate. ... ... ... it ittt 16.5 puf
Gridto Filament. . .. ... .. .. ... ... .. .. i 7.5 puf
Plateto Filament. . .. .. ... ... .. .. i ittt iieenanaes 6.6 puf

Maximum Ratings:

PLATE VOLTAGE
PLATE DISSIPATION

Typical Operation:

Plate Voltage. . . ... .. ... iiiiiiiiietreriisoeronanrasnaassssnns 2560 volts
Grid Voltage* # . . ... ... ittt iiiiiiirttierectercenrtnsasasnes 456 volts
Plate Current. . ... ... . ittt iiiieraraecnstoranaronsntaans 60 ma
Amplification Factor. .. ... ... .. ittt 4.2

Plate Resistance...........coviiiieniirriiiironasaoonaecnoannes 800 ohms
TranscondUCtANCE. . ... ouvv e eiounrsorsoennnsnssosernnaonsons 65250 pmhos
Load Resistance. .. ..........ciivvnunerrnnerrnnnnunenss ves 2500 ohms
Second Harmonic Distortion wes 5 per cent
Power QUEPUL. .. .. ..ttt ittt reiiireeeerrainnaereraen 3.5 watts

Maximum Ratings:

PLATE VOLTAGE
PLATE DISSIPATION

300 max volts
16 max watts

Typical Operation (Values Are For Two Tubes): Fixzed Bias Cathode Bias
Plate Supply Voltage .......... .o ittt 300 300 volts
Grid Voltage*# ... ........ ..ottt -62 - volts
Cathode-Bias Resistor. . . . ... ... . i iiiniiiieiiiriinieenereannes - 780 ohms
Peak AF Grid-to-Grid Voltage . . .......coviiinineeiiieerecnannns 124 166 volts
Zero-Signal Plate Current. . . ... .. ... it iiiiieinreneenann 80 80 ma
Maximum-Signal Plate Current. . ....................... Lo 147 100 ma
Effective Load Resistance (Plate-to-plate) . . 8000 5000 ohms
Total Harmonic Distortion............ . 2.6 5.0 per cent
PowerQutput.. . ...oi i iiieer i iieiertrarccnen raccsarans 15 10 watts
Maximum Circuit Yalves:
Grid-Circuit Resistance:
For fixed-bias operation. . . ........cooviiiiiinriiinrrneneinns 0.05 max megohm
For cathode-bias operation. ... ......... ... o i, 0.5 max megohm

% Grid voltage referred to mid-point of ac-operated filament.
# When a single 2A3 is operated cathode-biased, the cathode-biasing resistor value should be 750 ohms.

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 (56250 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
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POWER PENTODE

Glass type used in output stage of ac-oper-
’ \ ated receivers. Outline 42, OUTLINES SEC-
o « TION. Tube requires six-contact socket. Except
G3 for its heater rating (2.5 volts ac/dc; 1.76 2A5
‘ amperes), the 2A5 has electrical characteristics
° ° identical with type 6F6. Type 2A5 is a DIS-
N 4 CONTINUED type listed for reference only

TWIN DIODE—HIGH-MU TRIODE

Glass type used in ac-operated receivers
chiefly as a combined detector, amplifier, and
ave tube. Outline 89, OUTLINES SECTION. 2A6
Tube requires six-contact socket. Except for its
heater rating (2.5 volts ac/dc; 0.8 ampere),
and within its 250-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 A7
(2.5 volts ac/dc; 0.8 ampere) and its interelec-
trode capacitances, the 2A7 haselectrical charac-
teristies identical with type 6A8. Complete
shielding of this tube is generally necessary.
Type 2A7 is a DISCONTINUED type listed
for reference only.

OO MEDIUM-MU TRIODE

=X )¢ Miniature type used as local oscil-
r — lator in uhf television receivers employ- 2 AF4—A
2 7 ing series-connected heater strings.
Outline 9, OUTLINES SECTION.
P Heater volts (ac/de), 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.

93




Compliments of www.nucow.com

RCA Recerving Tube Manual

TWIN DIODE—
REMOTE-CUTOFF PENTODE
Glass type used as combined detector, ave

tube, and amplifier. Outline 39, OUTLINES
SECTION. Tube requires small seven-contact

2B7 (0.75-inch, pin-circle diameter) socket. Except
for its heater rating (2.5 volts ac/dc; 0.8 ampere)
and its interelectrode capacitances, the 2B7
has electrical characteristics identical with type
6B8-G. Type 2B7 is a DISCONTINUED type
listed for reference only.

MEDIUM-MU TRIODE

Miniature type used as rf ampli-

2BN4 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.

ELECTRON-RAY TUBE

Glass type used to indicate visually by G TA

means of a fluorescent target the effects of a e (»)
change in a controlling voltage. It is used as a
convenient means of indicating accurate radio

2E5 Teceiver tuning. Outline 34 or 35, OUTLINES ¢ (2) (o)
SECTION. Tube requires six-contact socket. <
Except for its heater rating (2.5 volts ac/dc; 0.8
ampere), the 2E5 has electrical characteristics 0
identical with type 6E5. Type 2E5 iz a DIS- H H
CONTINUED type listed for reference only.

HALF-WAVE VACUUM RECTIFIER

Miniature type used as rectifier of

3 A2 high-voltage pulses produced in the
scanning systems of color television

receivers. Qutline 16, OQUTLINES

SECTION. Tube requires miniature

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). . .ttt ittt ie s iiiiieteeriannenaeennn 3.15 volts
HEATER CURRENT. . ..o\ttt itiiiaaesaaaisunsintasaaeseoesnennnnns 0.22 ampere
DmECT INTERELECTRODE CAPACITANCE (Approx.):

Plate to Heater, Cathode, and Internal Shield..................... 1.0 i

PULSED-RECTIFIER SERVICE

Maximum Ratings: For operdtion in a 525-line, 80-frame system

PEAK INVERSE PLATE VOLTAGE. . . ...ttt tititetiiinnanninennnenenns 18000 max volts
PRAK PLATE CURRENT. . . ..\ ttttiinn ittt iteesanatannnnianaoannas 80 max ma
AVERAGE PLATE CURRENT. . . ...ttt tttintesieararananeanennennannonn 1.5 mazx ma

HALF-WAVE VACUUM RECTIFIER

Glass octal type used as rectifier
3 A3 of high-voltage pulses produced in the
scanning systems of color television
receivers. Qutline 32, OUTLINES ORIO)
SECTION. Tube requires octal socket i i
and may be mounted in any position. For curve of average plate characteristies,
see page 64. For high-voltage considerations, see type 1B3-GT.
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HEATER VOLTAGE (AC). ... vvvvttiriiiaieininesiereronssnnonsasens 3.16 volts
HEATER CURRENT. . . ...t tvtuttetinuiecnenrsoonsronssasnsrnesssnnnss 0.22 ampere
DIRECT INTERELECTRODE CAPACITANCE (Approx.):

Plate to Heater, Cathode, and Internal Shield. .................... 1.6 upf

PULSED-RECTIFIER SERVICE

Maximum Ratings: For operation in a 525-line, $0-frame system
PEAK INVERSE PLATE VOLTAGE volts
PEAK PLATE CURRENT. . . vt vviiten e iiinnnanan, ma
AVERAGE PLATE CURRENT . . ...\ ttttitiinnn e raratsntroaaonnannssss . ma

DIODE—TRIODE—PENTODE

Glass octal type used as combined detector,
af amplifier, and rf amplifier in battery-operated
receivers. Maximum over-all length, 3-7/16
inches; maximum diameter, 1-5/16 inches. Fila- 3 A8_GT
ment has mid-tap so that tube may be used
with either 1.4- or 2.8-volt dc filament supplies.
Filament volts, 1.4 (parallel), 2.8 (series); am-
peres, 0.1 (parallel), 0.05 (series). Typical oper-
ation of triode unit as class Ai amplifier: plate
volts, 90 (110 max); grid volts, 0; amplification factor, 65; plate resistance, 0.2 megohm; transconduct-
ance, 325 umhos; plate ma., 0.2. Typical operation of pentode unit as class A: amplifier: plate volts, 90
(110 maxzx); grid-No.2 volts, 90 (110 max); grid-No.l volts, 0; plate resistance, 0.8 megohm; transcon-
ductance, 750 gmhos; plate ma., 1.5; grid-No.2 ma., 0.5. This is a DISCONTINUED type listed for
reference only.

TWIN DIODE

Miniature type having high per-
veance used as detector in television
receivers employing series-connected 3 AI_5
heater strings. Each diode section can
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 approximately 700 megacycles per second. Outline 9,0UT-
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 3ALS is identical with miniature
type 6ALS.

H

P
" @ o2 SHARP-CUTOFF PENTODE
9“ (& Miniature type used as rf ampli-
fier in television receivers employing
53 (:'0 series-connected heater strings. Out- 3AU6
0 line 11, OUTLINES SECTION.
G 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 mazx.
‘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 3AUS6 is identical with miniature type 6AUS6.

TWIN DIODE—HIGH-MU TRIODE

Miniature type used as combined
detector, amplifier, and ave tube in 3 AV6
television receivers employing series-

connected heater strings. Outline 11,

OUTLINES SECTION. Heater volts

(ac/de), 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 maz. 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 3AV6 is identical with miniature type 6AV6,

HALF-WAVE VACUUM RECTIFIER

Glass octal type used as rectifier

382 of high-voltage pulses produced in the

scanningsystemsoftelevisionreceivers.

QOutline 47, OUTLINES SECTION.

Tube requires octal 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/DC) . ..\ ittt ittt e naaanans 3.15 volts
HEATER CURRENT . . .o\ttt it tanseseteanecreinruneanseananansernn 0.22 ampere
DIRECT INTERELECTRODE CAPACITANCE (Approx.):

Plate to Heater, Cathode, and Internal Shield....................... 1.8 puf

PULSED-RECTIFIER SERVICE

Maximum Ratings: For operation in a §25-line, $0-frame system
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)..................... 350001 max volts
PEAK PLATE CURRENT . . . .ottt tinittiinneiae it ieenniraaneaaenns 80 max ma
AVERAGE PLATE CURRENT . ..ot itittiiiitinieeiiaetiananeaninaanannnn 1.1 max ma

tUnder no circumstances should this absolute value be exceeded.

SHARP-CUTOFF PENTODE

Miniature type used as rf or if am-

3 BC5 plifier in television receivers employing

series-connected heater strings. 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, see type 6CG7. Peak heater-cathode volts, 200 maz.

‘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 6BCS5.

BEAM PENTODE

Miniature type used as combined

3BN6 limiter, discriminator, and af voltage

amplifier in intercarrier television and

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 ig

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.

PENTAGRID AMPLIFIER
Miniature type used as gated am-
3 BY 6 plifier in television receivers employing
series-connected heater strings. In
sueh service, it may be used as a
combined sync separator and syne clip-
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.

SEMIREMOTE-CUTOFF PENTODE

Miniature type used in gain-con-
trolled video if stages of television re- 3826
ceivers employing series-connected

heater strings. Qutline 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. Except for heater rating, type
8BZ6 is identical with miniature type 6BZ6.

H P
SHARP-CUTOFF PENTODE
H (&)c2 .. .
\‘ ‘ i Mm;alturg .tgrpe usgd asrf orllf am- 3 CB 6
ifier in television receivers employin
o ‘;g p ploying
&

series-connected heater strings. This

tube features very high transconduct-

ance 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 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 maz; heater positive with respect to cathode,
200 max (the dc component must not exceed 100 volts). Except for heater and
heater-cathode rating, type 3CB6 is identical with miniature type 6CB6.

H p
OO SHARP-CUTOFF PENTODE
H 9\ ‘G G2 Miniature type used as rf or if am-
plifier in television receivers employing
K N ), series-connected heater strings. Be- 3 CF6
0, 1S cause of its plate-current cutoff char-
Gl acteristic, this type is used in gain-con-

trolled stages of video if amplifiers. OQutline 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 mazx; heater
positive with respect to cathode, 200 maz (the de component must not exceed 100
volts). Except for heater and heater-cathode ratings, type 3CF6 is identical with
miniature type 6CF6.

PENTAGRID AMPLIFIER

Miniature type used as gated am-
plifier in television receivers employing 3 CSé
series-connected heater strings. Insuch
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.
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SHARP-CUTOFF PENTODE

Miniature type used as FM de-

3DT6 tector in television receivers employing

series-connected heater strings. Out-

line11,0UTLINESSECTION.Heater

- volts (ac/dc), 8.15; 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 3DT6
is identical with miniature type 6DTS6.

BEAM POWER TUBE

Glass lock-in type used in output stage of
ac/dc/battery portable receivers. Outline 15,
3LF 4 OUTLINES SECTION. Tube requires lock-in
socket. Filament volts (dc), 1.4 (parallel), 2.8
(series); amperes, 0.1 (parallel), 0.05 (series)
For electrical characteristics, refer to glass-octal
type 3Q5-GT. Type 8LF4 is used principally
for renewal purposes.

POWER PENTODE

Miniature type used in output

- 3Q4 stage of lightweight, compact, portable,

battery-operated equipment. Outline

11, OUTLINESSECTION. Exceptfor

terminal connections, types 3Q4 and

8V4 are identical. Refer to type 83V4 for ratings, typical operation, curves, and
installation considerations.

BEAM POWER TUBE
Glass octal type used in output

3Q5-GT stage of ac/de/battery portable re-

ceivers. Outline 22 or 23, OUTLINE

SECTION. This type may be supplied

with pin No.1 omitted. Tube requires

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 83V4 and ELECTRON TUBE
INSTALLATION SECTION. .

Filament Arrangement Series Paraliel
FILAMENT VOLTAGE (DC)..vvv0veervoasnes 2.8 1.4 volts
FILAMENT CURBENT. .. 0vvirunnunnncnnnes 0.05 0.1 ampere
CLASS A, AMPLIFIER
Maximum Ratings: Series Parallel
PLATE VOLTAGE. « .. vvvveiiiversvnsacnns 110 max 110 max volts
GRID-NO. 2 (SCREEN-GRID) VOLTAGE . . .... 110 max 110 max volts
ToTAL ZERO-SIGNAL CATHODE CURRENT. . . 6* max 12 max ma

*For each 1.4-volt filament section.

Typical Operation: Series Parallel

Plate Voltage. . v o vvveenercnneracernnnns 90 110 86 90 110 volts
Grid-No. 2 Voltage ... 90 110 856 90 110 volts .
Grid-No. 1 Voltage ... 4.6 -6.6 -6 4.6 -6.6 volts
Peak AF Grid-No. 1 Voltage. . ........... 4.5 6.1 6 4.5 6.4 volts
Plate Current...........ccooviiiinnnann 8.0 8.6 7.0 9.5 10 ma
Grid-No. 2 Current (Approx.) ............ 1.0 1.1 0.8 1.3 1.4 ma
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Plate Resistance (Approx.) .............. 0.08 0.11 0.07 0.09 0.1 megohm
Transconductance............oooiuues ... 2000 2000 1950 2200 2200 umhos
Load Resistance....................... . 8000 8000 9000 8000 8000 ohms
Total Harmonie Distortion............... 8.5 8.5 5.5 6.0 6.0 per cent
Maximum-Signal Power Qutput........... 230 330 250 270 400 mw

Maximum Circuit Valves (For maximum rated conditions):
Grid-No.1-Circuit Resistance:

For fixed-bias operation. . . ... ... .o il i i e .

maxr megohms

2.2
For cathode-biag operation. .................... ... coviiys vee 2.2 max megohms

POWER PENTODE

Miniature type used in output
stage of lightweight, compact,portable, 3S4
battery-operated equipment. QOutline
11, OUTLINES SECTION. Tube re-
quires miniature seven-contact socket

and may be mounted in any position. Types 354 and 184 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 8V4 and
ELECTRON TUBE INSTALLATION SECTION.

Filament Arrangement Series Parallel
FILAMENT VOLTAGE (DC) 2.8 1.4 volts
FILAMENT CURRENT. . e o0 vvevrrnnrrvnecasroonas 0.05 0.1 ampere
Maximum Ratings: Parallel
PLATEVOLTAGE ... ..ot v vvtvronncrrnonenannons 90 max volts
GRID-N0.2 (SCREEN-GRID) VOLTAGE 67.5 maxr volts
MAXIMUM-SIGNAL CATHODE CURRENT. .. .o, .. ... 6* max 12 max ma
ZERO-SIGNAL CATHODE CURRENT. ....... e 4.5% max 9 max ma
* For each 1.4-volt filament section.
Typical Operation: Parallet
Plate Voltage...... b eisiesa e e 67.5 90 volts
Grid-No.2 Voltage ...........coiiverneaenns 67.6 67.5 volts
Grid-No. 1 (Control-Grid) Voltage .. -7 -7 -7 volts
Peak AF Grid-No. 1 Voltage. .. ....oovvennnrenes 7 7 7 volts
Zero-Signal Plate Current. .............. [P 6.0 6.1 7.2 7.4 ma
Zero-Signal Grid-No. 2 Current.......... [ 1.2 1.1 1.5 1.4 ma
AVERAGE. PLATE CHARACTERISTICS
TYPE 354 v T
Ep=14 VOLTS DC GRID-N$2 VOLTS=67.5
| PARALLEL FILAMENT ARRANGEMENT
b
20 [}
a I
1p L
3 | 22
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L =
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5 v - 1
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€’ 4 GRID-NSI VOLTS ECy=—
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PLATE VOLTS 22CM-BISTYZ
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Plate.Resistance. . ..............ccviineennnnn, . 0.1 0.1 0.1 megohm
Transeonductance. 1425 1550 1576 pmhos
Load Resistance. ..................co00vvunnn.. 8000 5000 8000 ohms
Total Harmonie Distortion 13 10 12 per cent
Maximum-Signal Power Qutput................ .. 160 235 180 270 mw
Maximum Circuit Values: (For i rated conditions):
Grid-No.1-Circuit Resistance:
For fixed-bias operation. .. ...... ..ot it e 2.2 max megohma
For cdthode-bias operation. ... .......... ... i iiiiiiiniinin.. 2.2 max megohms

POWER PENTODE

Miniature type used in output

3V4 stageof lightweight, compact, portable,

battery-operated equipment. Except

for terminal connections, types 3V4

and 3Q4 are identical. Both feature

filament mid-tap so that tubes may be used either with a 1.4-volt battery supply
or in series with other miniature tubes having 0.050-ampere filaments.

Filament Arrangement Series Parallel
FILAMENT VOLTAGE (DC). . .......... et e r i 2.8 1.4 volts
FILAMENT CURRENT. . ...ttt iiennnneninrnananennnns 0.05 0.1 ampere
DIRECT INTERELECTRODE CAPACiTANCES (Approx.):
Grid No.1toPlate...............oiiiiviiiinnnnnnnn, 0.2 unf
Grid No.1 to Filament, Grid No.2,and Grid No.3......... 5.5 upf
Plate to Filament, Grid No.2, and Grid No.3........... 3.8 suf
: CLASS A, AMPLIFIER
Maximum Ratings: Series Parallel
PLATE VOLTAGE.............0.ovvunnen e, 90 mazx 90 max volts
GRID-NO. 2 (SCREEN-GRID)VOLTAGE. . ., ..cuvurnuiannn.aan 90 mazx 90 max volts
TOTAL CATHODE CURRENT . .. ... .turruuianenroceneenns 6# max 12 mazx ma
# For each 1.4-volt filament section.
Typical Operation: Series Parallel
Plate Voltage. . ...... .. .. ittt iiiieenae, 90 85 90 volts
Grid-No. 2 Voltage. . .. ... ... 0 iiiiiiiieriieannnnrnan 90 85 90 volts
Grid-No. 1 (Control-Grid) Voltage. . . .......cuvuvrennnn.. -4.5 -5 -4.5 volts
Peak AF Grid-No. 1 Voltage. . ...........civriinneninnnn 4.5 6 4.5 volts
Zero-Signal Plate Current. . ............ooiiiiiiiean.... 7.7 6.9 9.5 ma
Zero-Signal Grid-No. 2 Current.,.... et 1.7 1.5 2.1 ma
Plate Resistance (APProX.). .....uvuveeererenornennanenn 0.12 0.12 0.1 megohm
Transconductanee. ... .....coiivurvnenrsrnnsroanssonnsas 2000 1975 2150 umhos
Load Resistance. ... .........coiiiinrrinnerunnsonnnsnnns 10000 10000 10000 ohms
Total Harmonic Distortion. ....................covun... i 10 ki per cent
Maximum-Signal Power Qutput..............c0coienen.. 240 250 270 mw
Maximum Circvit Valves (For i rated conditions):
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ... ... ... ... i i i it . 2.2 max megohms
For cathode-bias operation. ... .......... ... . . iiiiiiennnn. PPN 2.2 max megohms

INSTALLATION AND APPUCATION

Type 3V4 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
characteristics 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 1.8 volts.

For series operation of the sections, a shunting resistor must be connected
across 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 No.1
and No.7. For parallel filament arrangement, filament voltage is applied between
pin No.5 and pins No.1 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.1 voltage is referred to Fu, the filament
mid-tap.

AVERAGE PLATE CHARACTERISTICS

L}
TYPE 3V4
E£=1.4 VOLTS D GRID-N22 VOLTS =90
- PARALLEL FILAMENT ARRANGEMENT

b}
€20 €ci=0
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PLATE VOLTS 92CM-6255T2
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SHARP-CUTOFF PENTODE

Miniature type used as rf ampli- 4 AU6

fier in television receivers employing

series-connected heater strings.Outline

11, OUTLINES SECTION. Heater

volts (ac/dec), 4.2; amperes, 0.45;

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 maz (the dc component must
not exceed 100 volts). Except for heater and heater-cathode ratings, type 4AU6
is identical with miniature type 6AUS.
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MEDIUM-MU TWIN TRIODE

! Miniature type used in cascode-

4BC8 type circuits of vhf television tuners

employing series-connected heater

strings. Qutline 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-

4BQ7_ A plifier in television receivers employing

series-connected heater strings. This

typeis 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.

MEDIUM-MU TWIN TRIODE

Miniature type used as rf or if am- ¥T2(5)

4Bz7 plifier in television receivers employing

series-connected heater strings. This

typeisespecially 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, type 4BZ7 is identical
with miniature type 6BZ7.

P12 (2]

SHARP-CUTOFF PENTODE

Miniature type used as if and as
4CB6 rf amplifier in television receivers em-

ploying series-connected heater strings.

Outline 11, OUTLINES SECTION.

Heater volts (ac/dc), 4.2; amperes,
0 A5; 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
4CBS is identical with miniature type 6CB6,

SHARP-CUTOFF PENTODE

Miniature type used as FM de-

4D T6 tector in television receivers employing

geries-connected heater strings. Outline

11, OUTLINES SECTION. Heater

i volts (ac/de), 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 6DTS6.
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DIODE—SHARP-CUTOFF
PENTODE

Miniature type used in diversified
applications in television receivers em- 5AM8
ployingseries-connected heater strings.

The pentode unit is used as an if am-

plifier, video amplifier, or agc amplifier.

The high-perveance diode is used as an audio detector, video detector, or dec 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
5AMS is identical with miniature type 6AMS.

MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE

Miniature type used in a wide
variety of applications in television re- SAN 8
ceivers employing series-connected
heater strings. The pentode unit is used
as an if amplifier, a video amplifier, an
agce amplifier, or a reactance tube.The triode unit is used in low-frequency oscillator,
synec-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 5ANS is identical with miniature type
6ANS.

BEAM POWER TUBE

Miniature type used as audio am-
plifier in television receivers employing 5 AQ 5
series-connected heater strings. Out-
line 13, 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 mazx.
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.

Pop NC
G FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power
@ > supply of television receivers having 5AS4
F ‘ ne  high de requirements.Outline 47,0UT-

OO, LINES SECTION. Tube requires oc-

Ne i tal socket. Vertical mounting is pre-
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

5 AS 8 Miniature type used in diversified

applications in television receivers em-

ploying series-connected heaterstrings.

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 dc

restorer. Qutline 12, OUTLINES SECTION. Heater volts (ac/de), 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 56AS8
is identical with miniature type 6ASS.

TRIODE—PENTODE CONVERTER

Minijature type used as combined

5 AT8 oscillator and mixer tube in television

receivers employing series-connected

heater strings. Outline 12, OUTLINES

SECTION. The basing arrangement of

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 dc component of the heater-cathode voltage must not

exceed 100 volts. Except for heater and heater-cathode ratings, type 5ATS is
identical with miniature type 6ATS.

MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE

Miniature type used in a wide

5 AV8 variety of applications in television re-

ceivers employing series-connected

heater strings.Outline 12, OUTLINES

SECTION. Heater volts (ac/dc), 4.7;

amperes, 0.6; warm-up time (average), 11 seconds. For definition of heater warm-up

time and method for determining it, see type 6CG7. Except for heater rating and
basing arrangement, type 5AVS is identical with miniature type 6ANS.

FULL-WAVE VACUUM RECTIFIER

Lock-in type used in power supply of radio
5 AZ4 equipment having moderate dc requirements.
Outline 20, OUTLINES SECTION. Tube re-
quires lock-in socket. Filament volts, 5; am-
peres, 2. For maximum ratings, typical opera-
tion,and curves, refer toglass-octal type5Y3-GT.
Type 5AZ4 is used principally for renewal pur-
poses.

MEDIUM-MU TWIN TRIODE

Miniature type used as rf and as

SBQ7_ A if amplifier in television receivers em-

ploying series-connected heater strings.

Outline 12, OUTLINES SECTION.

Heatervolts(ac/de),4.7;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 5BQ7-A
is identical with miniature type 6BQ7-A.
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TRIODE-PENTODE CONVERTER

(7H)°2P Miniature type used as combined )
oscillator and mixer tube in television
(&c3p receivers employing series-connected SCG8
heater strings. When used in an AM/

o1 Gip 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 5J6
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.

FULL-WAVE VACUUM RECTIFIER

Poz Metal type used in power supply of radio
o equipment having large dc requirements. Out-
PD; line 7, OUTLINES SECTION. Tube requires
octal socket. Vertical tube mounting is pre-
ferred but horizontal mounting is permissible if 5T 4
e pins 2 and 8 are in vertical plane. Filament
F ‘ volts (ac), 5.0; amperes, 2.0. Maximum ratings
o o as full-wave rectifier: peak inverse plate volts,

1550 max; peak plate ma., 675 maz; dc output
ma., 225 mazx. This type is used principally for
renewal purposes.

s F

Typical Operation:

Filter Input Capucior Chnke

AC Plate-to-Plate Supply Voltage (rms) . .. ..........covvrunnn 900 1100 volts
Filter-Input Capaeitor. ... ....... ... .. ... iivriiiiaennnn. 4 - uf
Total Effective Plate-Supply Impedance Per Platet ............ 150 - ohms
Filter-Input Choke. ........... ... ittt - 10 henries
DC Output Current. . ...ttt ieinnnnaenes 225 225 ma
DC Output Voltage at Input to Filter (Approx.): '

At half-load current (1125 ma.) . ...........iiiiinnean., 530 465 volts.

At full-load current (226 ma.) .......... it 480 450 volts
Voltage Regulation (Approx.):

Half-load to full-load current. . . .................ooiiun... 50 16 volts

t When a filter-input capacitor larger than 40 uf 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.

TRIPLE DIODE—HIGH-MU TRIODE

K»I';:.'s Miniature type used as combined
AM detector, FM detector, and af 5"' 8
voltage amplifier in radio and tele-
vision receivers employing series-con-
nected heater strings. Diode unit No.1
is used for AM detection, and diode units No.2 and No.3 are used for FM detection.

105




Compliments of www.nucow.com
———=—==== RCA Receiving Tube Manual

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 maz. When the
heater is positive with respect to the cathode, the dc 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.

PD2

FULL-WAVE VACUUM RECTIFIER & -
5U4'G Glass octal types used in power (9

supplies of radio and television receiv- @)
5U 4_GB ershavinghighderequirements. 5U4-G ~ F~=\7\
Outline 51, 5U4-GB Outline 47, OUT- ORIO,
LINES SECTION. Tubes require oc- NC F
tal socket. Vertical mounting is preferred but horizontal mounting is permissible
if pins 1 and 4 are in vertical plane. The coated filament is designed to operate from
the ac line through a step-down transformer. The voltage at the filament terminals
should be 5.0 volts at an average line voltage of 117 volts. It is especially 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 volts
FILAMENT CURRENT. . . oottt ittt et et et iaieee e veannnes 3.0 amperes
Maximum Ratings: FULL-WAVE RECTIFIER 5U4-GB
PEAK INVERSE PLATE VOLTAGE. . . ... o\ttt it it e iennanens 1550 maz volts
PEAK PLATE CURRENT PER PLATE. . .. ... ... ittt 1.0 maz ampere
HoT-SWITCHING TRANSIENT PLATE CURRENT PER PLATE . . ................ #
AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE. . ... ........c.covuu.... See Rating Chart
DC OuTtpuT CURRENT (RMS) PER PLATE. ..................viiviinnn, 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 i
Effective Plate-Supply Impedance per Plate......... 21 67 97 ohms
DC Output Voltage at Input to Filter (Approx.):
( 150ma.............. 335 - - volts
At half-load current of ¢ 137.5ma.............. - 520 - volts
{ Ima. .. ... . — - 680 volts
J 300ma.............. 290 - - volts
At full-load current of 275 ma. . ........ ..., - 460 - volts
162ma.............. - - 630 volts
Voltage Regulation (Approx.):
Half-load to full-load eurrent. . ................. 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. ....... ...ttt iininianas 10 10 henries
DC Output Voltage at Input to Filter (Approx.):
M4ma.............oooniiin. 355 - volts
At balf-load current of { 1a3's a1 - 455 volts
At full-toad eurrent of { a8 B2 340 10 velts
Voltage Regulation (Approx.):
Half-load to full-load current. ..........c.....oiiiieinnn.. 15 15 volts

#1If hot switching is regularly required in operation, the use of choke-input circuits is recommended.
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current.
‘When capacitor-input circuits are used, & maximum peak current value per plate of 4.6 amperes during
the initial cycles of the hot-switching transient should not be exceeded.

*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 peak plate current.
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RATING CHART
T T T

TYPE 5U4-GB E¢=5.0 VOLTS AC
CAPACITOR OR CHOKE INPUT
CHOKE INPUT ONLY

OC QUTPUT MILLIAMPERES PER PLATE

¥3LNd oL Lnd

100 200 300 400 500 600
AC PLATE SUPPLY VOLTS (RMS) PER PLATE

OPERATION CHARACTERISTICS
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER

92CM -8450T

OPERATION CHARACTERISTICS
FuLL- WAVE CIRCUIT, CHOKE_INPUT i FIL‘I’ER

TYPE 5U4-GB
=350 VOL S AC
o SUPPLV FREQUENCY = 60 CPS
CAPACITOR (C) INPUT TO FILTER: 40 ULF
TOTALPEEFRFECTIVC PLATE ~ SUPPLY IMPEDANCE
5.
CURVEI1 2 3 4 5 6 7 8
OHMS 111 20 36 52 67 82 97

[ CURRENT~AND -VOLTAGE BOUNDARY LiNE “DEA’= |
SEE RATING CHART

T T T
TYPE 5U4 GB
E¢=50VOLTS AC SUPPLY FREQUENCY=BOCPS
[~ SOLID-LINE CURVES=CHOKETSAN0F INFINITE
€

INDU C
LONG-DASH LINES=BOUNDARY LINES FOR

CHOKE SIZES AS SHOWN
SHORT DASH CURVES=REGULATION CURVES

FOR REPR%?ENTAYWE

E
CURRENT-AND-VOLTAGE BOUNDARY UINE ‘cBA’ ]
IS THE SAME AS SHOWN ON RATING CHART

=
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TRIODE—PENTODE CONVERTER + e

Miniature type used as combinedczp V.
5U 8 oscillator and mixer tube in AM/FM ‘
receivers and television receivers em- _ (7}
ployingseries-connected heaterstrings. "~ )

Outline 12, OUTLINES SECTION. 7
Heater volts (ac/de), 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 6CG7T.
Peak heater-cathode volts, 200 mazx. When the heater is positive with respect to the
cathode, the dc component of the heater-cathode voltage must not exceed 100 volts.
Except for heater and heater-cathode rating, type 5U8 is identical with miniature

type 6US8.

POz

FULL-WAVE VACUUM RECTIFIER - Po,
5V 4 G IGrlass c()ictal type used in powe}ll' (©
- su of radio equipment having hi
pply quip g nig H

de requirements. Outline 41, QUT-

LINESSECTION. Tuberequiresoctal

socket and may be mounted in any
position. The heater is designed to operate from the ac line through a step-down
transformer. The voltage at the heater terminals should be 5.0 volts under 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.

HEATER VOLTAGE (AC) . o vt vvuiinetennn e itneroonsonnsarsnsansassos 5.0 volts
HEATER CURRENT. . ...\t ttiueteasnnrvnsescrentansssonnossnrssosnenss 2.0 amperes

Maximum Ratings:

PRAK INVERSE PLATE VOLTAGE. . . 1400 mazx volts
PeAK PLATE CURRENT (Per Plate) 525 max ma
DC OUTPUT CURRENT. . .ot vottet it vaanrsannroarasonncononacansson 176 max ma
Typical Operation:
Filter Input Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) ................... 750 1000 volts
Filter-Input Capacitor. . ....... ... i iieeiiinnaianns 8 - uf
Total Effective Plate-Supply Impedance (Per Plate)......... 100 - ohms
Min. Filier-Input Choke ........cciitiiriiiiiriirennannan - 4 henries

OPERATION CHARACTERISTICS

UL 1 T

TYPE 5V4-G

E £=5.0 VOLTS
~ == CHOKE(L) INPUT 1O FILTER?

L =4 HENRIES (MIN.)
“———2)CAPACITOR (C)INPUT TO FILTER: |
"""" TOT. EFFECT. PLATE = SUPPLY
| __IMPEDANCE PER PLATE=
. 160 OHMS ]

Vo”s .
oo LS Pek )

L s AT
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DC OUTPUT VOLTS AT INPUT TO FILTER
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DCOutput Current. .. . ... ...ttt iaenaan 176 176 ma
DC Output Voltage at Input to Filter (Approx.):
At half-load current (87.5ma.)................coiviinn, 456 426 volts
At full-load current (175 ma.).............. .. ....oovnn 415 4156 volts
Voltage Regulation (Approx.):
Half-load to full-load current. . .. ...................... 40 10 volts

* When a filter-input capacitor larger than 40 uf 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.

Poa 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, 5w4
respectively, OUTLINES SECTION. Both
types require octal socket. Filament volts (ac),
5.0; amperes, 1.5. Maximum ratings: peak in- 5W4—GT
verse plate volts, 1400 maz; peak plate ma., 300
max; de output ma., 100 maz. These are DIS-
CONTINUED types listed for reference only.

NC PD)
> FULL-WAVE VACUUM RECTIFIER
"Dz NC Glass octal type used in power supply of
radio equipment having large de requirements.
Outline 51, OUTLINES SECTION. Filament 5X4-G
@ (7 volts, 5.0; amperes, 3.0. Except for basing ar-
NC v F rangement, this type is identical with type
)™, 5U4-G. Type 5X4-G is used principally for
NC F renewal purposes.

TRIODE-PENTODE CONVERTER

Miniature type used as combined
oscillator and mixer in AM/FM re- 5X8
ceivers and television receivers em-

ploying series-connected heaterstrings.

Outline 12, QOUTLINES SECTION.

Heater volts (ac/dec), 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 6CGHT.
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 ° 5Y3-G
supply of radio equipment having mod-
erate de requirements. Type 5Y3-G, 5Y3_GT
Outline 41; type 5Y3-GT, Outline 26,
OUTLINESSECTION. Tubesrequire
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.

FILAMBNT VOLTAGB (AC) .. .0..n. Metesessesersareenasecarsreetnsaatatns 5.0 volts
FILAMENT CURRENT. o o o0 vvvroeasnsssssnssonsssssonsansarosnnssnnsans 2.0 amperes
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FULL-WAVE RECTIFIER

Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. .+« i vvevtietineritnnesnnnnoanneennn 1400 mazx volts
PEAK PLATE CURRENT (Per Plate) . . ... ... ... ... iiiiiiiniiiiinennn. 400 max ma
HoOT-SWITCHING TRANSIENT PLATE CURRENT

For duration of 0.2 second maximum. . ... ........coiiiiiiniiiennnan, 2.2 max amperes
AC PLATE SUPPLY VOLTAGE (Per Plate, rms) . . .. ............ovvunn.n See Rating Chart
Dc Outpur CURRENT (Per Plate, rms)............. e ib s See Rating Chart

Typical Operation with Capacitor Input to Filter:

AC Plate-to-Plate Supply Voltage (rms) ......... 700 1000 volts

Filter Input Capacitor®*. .. .oooevviine v, 10 10 uf

Effective Plate-Supply Impedance (Per Plate).. .. 50 140 ohms
DC Output Voltage at Input to Filter (Approx.): 3 .

62.5ma ............. Ceserisenas . 390 - volts

At half-load current of { 5 - 610 volts

-] 125ma ............. e . 850 -~ volts

At fullload current of { 1784 .- L 560 volts

Voltage Regulation (Approx.):
Half-load to full-load current........... vees 40 50 volts

Typical Operation with Choke Input to Filter:

AC Plate-to-Plate Supply Voltage (rms)....... ve 700 1000 volts
Filter Input Choke. . .. .......oovviirinnnnnn.. 10# 104 # henries
DC Output Voltage at Input to Filter (Approx.):
TEMA ...t 270 - volts
At hali-load current of { gp"3 T -orro e - 405 volts
At full-load I50ma ... 245 -~ volts
ull-load current of f J3R MR e - 390 volts
Voltage Regulation (Approx.):
Half-load to full-load current............... 25 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=10H on
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load eurrent 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 line L=10H on
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is
not less than 50 ma. For load currents less than 50 ma, a larger value of inductance is required for
optimum regulation.

RATING CHART

U 1) L{ H T T
TYPE 5Y3-GT Ep=5.0 VOLTS AC
| 232 CAPACITOR OR CHOKE INPUT
SNS CHOKE INPUT ONLY

] t t
MAX OPERATING Va4,
75 WITH CHOKE INPUT To ,,fze,
parel R

3

WiT Max, Op,
Safscron 0
o &

>4
256

S

%

DC OUTPUT MILLIAMPERES PER PLATE

o 100 200 300 400 500
AC PLATE SUPPLY VOLTS (RMS) PER PLATE
92CM-T7306T
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL - WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER
TYPE 5Y3-GT  E¢= 50 VOLTS AC TYPE 5Y3-GT _ E =50 VOLTS AC
FILTER-INPUT CAPACITOR CHOKES OF INFINITE
700 *ro#u. EFFECT. PLATE = 700, INOUCTANCE 1
8 SUPPLY IMPEDANCE | PER 3 " GHORES OF VALUES
BaN 50 OHMS FOR W
o5 CURVES 1-5 —BOUNDARY LINE FOR
\ PLATE {I 40 OHMS FOR \‘\\ CHOKE VALUES SHOWN
600} URVES 6-8 [N CEK=SEE RATING
7\ = ADK = scr: RATING 600 Ji\ CHART -
. N HAR' NS —
Q{ NA |\“‘ AN o_rumw\_l_
« \ LU AN L 6ur
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eo(3) e FULL-WAVE VACUUM RECTIFIER 5Y4-G
2
-

Glass octal types used in power
@ ) supplies of radio equipment having
NC Q% moderate de¢ requirements. 5Y4-G 5Y4_GT
OO, Outline 41, 5Y4-GT Outline 26,
Ne o 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

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio
equipment having large de¢ requirements. Out-
line 52, OUTLINES SECTION. Tube requires sz 3
four-contact socket. Vertieal mounting is pre-
ferred but horizontal mounting is permissible if
pins 1 and 4 are in horizontal plane. Filament
volts (ac), 5.0; amperes, 3.0, For maximum
ratings, refer to type 5U4-G. Type 5Z38 is used
principally for renewal purposes.
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PD2

FULL-WAVE VACUUM RECTIFIER (3)

PD
Metal type used in power supply ®™
524 of radio equipment having moderate

dc requirements. Outline 6, OUT- 9‘

LINES SECTION. Tube requires " OMIO

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,

POWER TRIODE

Glass type used in output stage of radio re-
6 A3 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 volts (ac/dc), 6.3; amperes, 0.3. Typical

6 A4 / l_ A 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 pmhos; 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,

6A6 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
6NT7. Type 6A6 is a DISCONTINUED type
listed for reference only.

PENTAGRID CONVERTER

Glass types used in superheterodyne cir-

6 A7 cuits. Outline 89, OUTLINES SECTION.

These types require the small seven-contact

(0.76-inch, pin-circle diameter) socket. Except

6 A7S for interelectrode capacitances, the 6A7 is iden-~

tical electrically with type 6A8. Type 6A7S, now

DISCONTINUED, has the external shield con-

nected to cathode. In general, its electrical char~

acteristics are similar to those of the 6A7, but

the two types are usually not directly interchangeable. Type 6 A7 is used principally for renewal purposes.
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PENTAGRID CONVERTER

Metal type 6A8 and glass octal types 6A8-G 6 A 8
and 6A8-GT used in superheterodyne circuits.

6A8 Outline 4, 6A8-G Outline 38, 6A8-GT

Outline 24, OUTLINES SECTION. Tubes re- 6 A8_G
quire octal socket. Heater volts (ac/dc), 6.3;

amperes, 0.3. For heater and cathode consider-

ations, refer to type 6AV6. Maximum ratings: 6A8-GT
plate, grids-No.3-and-No.5-supply, and grid-

No.2-supply volts, 300 max; grids-No.3-and-

No.5 (screen-grid) volts, 100 maz; grid-No.2 (anode-grid) volts, 200 max; grid-No.4 (control-grid) volts,
0 maw; 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 maz; peak heater-cathode volts, 90 maz. These types are used princi-
pally for renewal purposes.

Characteristics: CONVERTER SERVICE
Plate Voltage. . . ........ ... .. iiiiiiinnnnan.. 100 250 volts.
Grids-No.3-and-No. 5 Voltage . ...........ciiivruennnnn. 50 100 volts.
Grid-No. 2Voltage. . . ... vttt iiiinnrnnnnn, 100 - volts
Grid-No. 2 Supply Voltage. . .. ...ttt /7 - 250% volts.
Grid-No.4 Voltage. .. ...............ciiiiiniiinneannn., S .5 -3 volts
Grid-No. 1 (Oscxllator-Gnd) Resistor..................... 4 50000 ohms.
Plate Resistance (Approx.)................. 0.6 0.36 megohm
Conversion Transconductance. . . .................cc.v0on.. 560 psmhos
Conversion Transconductance (Approx.) with grid-No.4 voltage

Of =20 VOlts. . .. ... e 3 - wmhos
Conversion Transconductance (Approx.) with grid-No.4 voltage

of 8B voltB. .. ... . i i - 6 umhos.
Plate Current. .. . ... ... . ittt 1.1 3.6 ma
Grids-No. 8-and-No. 5 Current .. ..............cooiinnn... 1.3 2.7 ma.
Grid-No. 2 Current. . ........ .. i e reiniiiinnnnn 2 4 ma.
Grid-No. 1 Current. ............iviuuiniinnrannenann..s 0.25 0.4 ma
Total Cathode Current. . ................covvriunvnn..... 4.6 10.6 ma

* Grid-No. 2 supply voltages in excess of 200 volts require use of 20000-ohm voltage-dropping resistor
bypaesed by 0. l-pi capacitor.

o 9 HIGH-MU TRIODE
"G) ©)° Miniature type used as cathode-
‘ drive amplifier, frequency converter, 6 AB 4
G) () or oscillator at frequencies up to about
s J " 300 megacycles per second particular-
o 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/dec), 6.3; amperes, 0.15. For
maximum ratings, characteristics, and curves, refer to type 12AT7. For heater
and cathode considerations, refer to type 6AV6.

ELECTRON-RAY TUBE

G TA Glass type used to indicate visually by
e o means of a fluorescent target the effects of a
change in a controliing voltage. It is used as a 6ABS
/‘ convenient means of indicating accurate radio-
RPC (5)x receiver tuning. Outline 84, OUTLINES SEC-
TION. Tube requires six-contact socket. For 6N 5
‘ heater and cathode considerations, refer to type
o e 6AV6. Heater volts (ac/dc). 6.3; amperes, 0.15.
H H Ratings: plate-supply volts, 180 max; target
volts, 180 maz, 125 min. This type is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Metal type used in rf and if stages of pie-
ture amplifier of television receivers particularly
those employing automatic-gain control. Out-
line 8, OUTLINES SECTION. Tube requires 6AB7
octal socket. Heater volts (ac/de), 6.3; amperes,
0.45. Maximum ratings as class A; amplifier:
plate and grid-No. 2 supply volts, 300 maz;
grid-No.2 volts, 200 mazx; plate dissipation, 8.76
mazx watts; grid-No.2 input, 0.7 maz watt. Typ-
feal operation: plate and grid-No.2 supply volts, 300; grid-No.3 volts, 0; grid-No.2 series:
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resistor, 30000 ohms; grid-No.1 volts, -3; plate resistance (approx.), 0.7 megohm; transconductance,
5000 umhos; grid-No.1 volts for transconductance of 50 pmhos, -15; plate ma., 12.5; grid-No.2 ma., 3.2.

“This type is used principally for renewal purposes.

HIGH-MU POWER TRIODE

Glass octal type used in single-ended or

push-pull audio-frequency power amplifiers of

6AC S—GT 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

volts (ac/de), 6.3; amperes, 0.4. Maximum ratings: plate volts, 250 max; peak plate ma. (per tube),
110 maz; average plate dissipation, 10 max watts. This type is used principally for renewal purposes,

SHARP-CUTOFF PENTODE

Metal type used in rf and if stages

6 AC7 of picture amplifier and the first stages
of the video amplifier of television re-

ceivers. It is also used as a mixer or

oscillator tube in low-frequency apph—

Ga,

cations. Outline 3, OUTLINES SECTION. Tube requires octal socket When tube
is used as a hlgh—gam audio amplifier, heater should be operated from a battery

source. For other heater considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) . ¢t et tivevonnenennannseeresanonnnressonanss
HEATER CURRENT. 440t tttatsennsornoonnerronnerananeneenanssn

Maximum Ratings:
PLATE VOLTAGE. . ...ttt ittt iitan sttt eeveraanaras
GRID-NO.2 (SCREEN-GRID) VOLTAGE
GRID-NO.2 SUPPLY VOLTAGE. . .. .-
PLATE DISSIPATION. . ...\ttt it ittt e et i riaiinee s
GRID-No0.2 INPUT:

For grid-No.2 voltagesup to 160 volts. . . . .........c.ioiiiininnn.n.

For grid-No.2 voltages between 150 and 300 volts. . ..................
PeEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode .. ................... PPN

Heater positive with respect tocathode .. .......... ... vviiinn,

Characteristics:

Plate Supply Voltage ...........c.oiiiiiennennns 300
Grid-No. 3 Voltage. . ...... . . . 0

Grid-No. 2 Supply Voltage. 150
Grid-No. 2 Series Resistor. -

Min. Cathode-Bias Resistor. 160
Plate Resistance (Approx.). .. . v 1
Transeonductance. . ..........iiiiiiiniiiiensinenaennaes 9000
Plate Current. ..........oiieiiinineennniins 10
Grid-No. 2 Current. ... ..ottt 2.6

Maximum Circvit Values:

Grid-No.1-Circuit Resistance:
For cathode-bias operation with fixed grid-No.2 voltage ..............
For cathode-bias operation with grid-No.2 resistor . ........ .. ..

6.3 volts
0.45 ampere
300 mazx volts
See curve page 67
300 max volts
3 max watts
0.4 mazx watt
See curve page 67
90 max volts
90 max volts
300 volts
0 volts
300 # volts
60000 ohms
160 ohms
1 megohm
9000 pmhos
10 ma
2.5 ma
0.25 max megohm
0.50 mazx megohm

# Grid-No.2 supply voltages in excess of 150 volts require use of a series dropping resistor to limit the
voltage at grid No. 2 to 150 volts when the plate current is at its normal value of 10 milliamperes.

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

6AD6'G 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 volts, 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,
OUTLINES SECTION. Tube requires octal 6AD7 -G
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 maz watts; grid-No.2 input, 2.7 maz watts. Maximum ratings of triode unit as class A:
amplifier: plate volts, 285 mazx; plate dissipation, 1.0 max watt.This type is used principally for renewal
purposes,

G LOW-MU TRIODE
P Glass octal type used as class Ay amplifier
9 in ac/de radio receivers. QOutline 23, OUT-

LINES SECTION. Heater volts (ac/dc), 6.8; 6AES-GT
e Q) amperes, 0.3. Maximum ratings as class A; am-~
R " A plifier: plate volts, 300 max; plate dissipation,
OLIO 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 6AE6'G
suitable circuit, one triode section operates on
weak 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 6AE7 -GT
ordinarily 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.

MEDIUM-MU TRIODE

Miniature types used as local 6AF4
oscillators in uhf television receivers
covering the frequency range of 470 to -
890 megacycles per second. 6AF4 Qut- 6AF4 A
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) .. v\ttt iiiitrineiarannssnenetnnnrieinsoenns 6.3 volts
HEATER CURRENT. . . ... vvntintrrcinoeneenseanonossnnanearoanncsnons 0.225 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid t0 Plate. . .. ..o . ettt e 1.9 wuf

Grid to Cathode and Heater.................... e ter e .. 2.2 puf

Plate to Cathodeand Heater. . . . ... ... niiiiiiiiiinssainnnnann .. 0.456 s
Characteristics: CLASS A; AMPLIFIER
Plate Supply Voltage . ............ciiviinniiiinnnn aeaes 80 100 volts
Cathode-Bias Resistor. .. .....covvvivnieenunes eveneas Ve 150 150 ohms
Amphﬁeatlon Factor.....cooviiiiiniieianeiinvanens eeenan 15 16

te Resistance....... Ceservannsiiaaae e . 2270 2130 ohms

Transconducta.nee ...... eesseerrasteraereaacnn veaaes PR 6600 7500 amhos
Plate Current. ..... Ceetereans eedeiieies 16 20 ma
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OSCILLATOR IN UHF TELEVISION RECEIVERS

Maximum Ratings:

DC PLATE VOLTAGE . ........ ..0ouivnnnen e s 150 max volts
DC GRID VOLTAGE. . ...ttt vttt sneeoernannenneonanannanaeennnes -50 maz volts
DC GRID CURRENT. .. . .ottintn et tiananssnnnnranansnnennnonensans 8 max ma
PLATBINPUT. . .. oo e it et i e 2.5 max watts
PLATE DISSIPATION. . ... ...t . ittt iet it nian e ianaraneens 2.25 marx watts
DC CATHODE CURRENT. . . ...\ o ttitatieinieteroarosnonnnnnneranennnn 28 max ma

PEAK HEATER-CATHODE VOLTAGE:*

Heater negative with respect to cathode. .. .. 50 max volts
Heater positive with respect tocathode. . ........................... 50°max volts
Typical Operation as Oscillator at 950 Me:
DC Plate Voltage. . . ...t iviii ittt ittt e iientasossnsnonensessnss 100 volts
DC Grid Voltage. ... ... .ot i it e iiiiien e naens —4 volts
From a grid resistor of . .. ... ... . i i i, 10000 ohms
DCPlate Current. . . . ... .. ittt it it i iy 22 ma
DC Grid Current (APProX.) . . ottt ittt te et iaerneens 400 pua
Useful Power Output. . ... ..ottt it it eeiananes 160 mw
Maximiem Circuit Values:
Grid-Circuit Resistance: B
For fixed-bias operation. . . ........... ... e e Not recommended
For cathode-bias operation. .. ... ....... ... .. ... ... . iiivinnnnian. 0.5 maxr megohm

* It is recommended that the heater be kept at cathode potential to minimize the effects of variation in
the heater-to-eathode capacitance between tubes.
°The de component must not exceed 25 volts.

AVERAGE PLATE CHARACTERISTICS

TYPE BAF4-A

Ef=6.3VOLTS
60|
2 slfs
s H/ P
3 / N
< ®
3a [ / / /
H 4 &
£ <2 Yy
V7T A
20 A %Q. » // >

Lo
o
/// e /// 2 o4 .
-~V

/ //é // _\bl,—’m-

[ 40 86 200 240

120 160
PLATE VOLTS

P2CM-~TT56Tt

ELECTRON-RAY TUBE

6 AF 6 G Glass octal type used to indicate

- visually, by means of two shadows on

the fluorescent target, 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, 2-5/16 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 mazx, 125 min; ray-control-electrode sup-

ply volts, 250 mazx; peak heater-cathode volts, 90 mazx. 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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SHARP-CUTOFF PENTODE

Miniature type used in compact
radio equipment as an rf or if amplifier 6AGS
up to 400 megacycles per second.
Outline 11, OUTLINES SECTION.
Tube requires miniature seven-con-
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 6AV6.

HEATER VOLTAGE (AC/DC) . ..ot ottt ittt e naneeemneeennns 6.3 volts
HEATER CURRENT. . ...ttt ettt ittt et iitenaese e e aneanens 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No. Tto Plate. .. ... ..ieiin i 0.030 mazx upf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 uuf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. ... 1.8 uuf
Ma xin;um Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE .. ...........ccooiiiuin.. S 300 max volts
GRID-NO. 2 (SCREEN-GRID) VOLTAGE. . .. .. vuutiiriieenevnennnnernennns See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. ... .\ttt tttetittrarinanniaaaaeennnnns 300 max volts
PLATB DISSIPATION . .. ..ot ci i iiteaar e nannnneenns 2 mazx watts
GRID-N0.2 INPUT:
For grid-No.2 voltagesup to 150 volts. . .. ............ ... .. .. ....... 0.5 max watt
For grid-No.2 voltages between 150 and 300 volts. ... ................ See curve page 67
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ............................ 90 mazx volts
Heater positive with respect tocathode. . ........................... 90 mazx volts
Characteristics:
Plate Supply Voltage. . ....................... 100 125 250 volts
Grid-No.2 Supply Voltage. ................. e 100 125 150 volts
Cathode-Bias Resistor. . ...................... 180 100 180 ohms
Plate Resistance (Approx.)...............c00... 0.6 0.5- 0.8 megohm
Transconductance. . ...........c.vervennnnann. 4500 5100 5000 umhos
Grid-No.1 Voltage for plate current of 10 ga. ... . -5 -6 -8 volts
Plate Current. .............viviiiiieennnnn., 4.5 7.2 6.5 ma
Grid-No.2Current. ............covvnunnnnn.. 1.4 2.1 2 ma
Maximum Ratings (Triode Connection):*
PLATB VOLTAGE. .. ..\ttt iiiiintienn et tonesnannnnaneens 300 max volts
PLATE DISSIPATION. .. .........0viiienannen e e, 2.5 mazx watts
Tybicol Operation (Triode Connection):*
Plate Voltage. .. ........c.coviiinvnnnnn. s et 180 250 volts

Cathode-Bias ReBistor. . . ....ovvuerieeeiinnreannenennnans 830 820 ohms

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
T

[ 5 T
'& ' TYPE 6AGS
L 1 —~ 0.5 €p 6.3 VOLTS
a + b CRID-N22 VOLTS =150
@ )
uf
a 2 1
: § : —1.0]
-
2
=
o 1 ! GRID-N21 VOLTS E¢(==I1.5
P
z
A ! I’ -2.0
8
R T A LT S I N NN N 10
D4 L} 2.5
= —1.0
w D (U U (N KPR SIS I JUPS U (I S
¥ [ 5%
3 H = —E——_=2e
(9 -y —— — o —— - o — - _1 ~3.5
! 4.0
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Plate Resistance. . ................ccc0vviiiinnenns. P 8000 10000 ohms
Amplification Factor . 45 42
Transconductance, ........... 570 3800 pmhos

Plate Current................ 7.0 5.5 ma
*Grid No. 2 tied to plate.

POWER PENTODE

Metal type used in output stage
6AG7 of video amplifier of television receiv-

ers. Outline 6, OUTLINESSECTION.

Tube requires octal socket. Heater

volts (ac/dc), 6.3; amperes, 0.65. Max-
imum ratings as class A, video voltage amplifier: plate volts, 800 mazx; grid-No.2
volts, 300 mazx; plate dissipation, 9.0 max watts; grid-No.2 input, 1.5 max watts.
Typical operation as a class A, amplifier: plate volts, 300; grid-No.2 volts, 150;
grid-No.1 volts, -3; peak af grid-No.1 volts, 3; zero-signal plate ma., 30; maximum-
signal plate ma., 80.5; zero-signal grid-No.2 ma., 7; maximum-signal grid-No.2
ma., 9; plate resistance, 130000 ohms; transconductance, 11000 umhos; load
resistance, 10000 ohms; total harmonic distortion, 7 per cent; maximum-signal
output watts, 3.

MEDIUM-MU TRIODE .

Glass octal type having high perveance e

used as vertical deflection amplifier in television .
receivers. Outline 22, OUTLINES SECTION. G)

6 AH 4_ GT 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: H “’ H
plate volts, 250; grid volts, -28, amplification ° e
factor, 8; plate resistance (approx.), 1780 ohms; G "
transconductance,4500 ymhos; plate ma.,30.This
type is used principally for renewal purposes.

VERTICAL DEFLECTION AMPLIFIER

. . For operation in a 525-line, 80-frame system
Maximum Ratings:

DC PLATE VOLTAGE. ..... r e e e et aaa, . 500 maz volts
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum). ......... e 2000°mazx volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. - ¢« o\ vvtenreeennnnnnnnesnn teena ~200 max volts
180 maz ma
60 max ma
7.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ........................ e 200 max volts
Heater positive with respect to cathode. . ........... et iiaceaa vee 200 max voits
Maximum Circuit Value (For i rated conditions):
Grid-Circuit Resistance:
For cathode-biag operation ................ ... .o iiiiiiinnrnnnns 2.2 mar 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. b milliseconds.

°© Under no circumstances should this absolute value be exceeded
& The de component must not exceed 100 volts.

SHARP-CUTOFF PENTODE

Miniature type used as if amplifier in video
stages of television receivers. Outline 11, OUT-
6 AH 6 LINES SECTION. Tube requires miniature
seven-contact socket and may be mounted in
any position. Heater volts (ac/de), 6.8; am-
peres, 0.45. For heater and cathode considera-
tions, refer to type 6AQ6. This type is used
principally for renewal purposes.
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Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE . ... ... . tttiiierinnanrreaanensssonnssonnsoneenas 300 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . ... ..0tiuiitiruninnnninneroanenns See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. . . ... vttt itiiinr i sanneraansonnasns 300 mazx volts
PLATE DISSIPATION. . ...ttt iiaorrineransanaranasnnnannsas 3.2 max watts
GRriD-No.2 INPUT:

For grid-No.2 voltagesup to 150 volts. . . . ......................... 0.4 max watt

For grid-No.2 voltages between 150 and 300 volts. . ................. See curve page 67
TOTAL CATHODE CURRENT. . ...ttt iiinvunevtnnnronnsonanrsannssansss 13 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............................ 90 max volts

Heater positive with respect to cathode. .......... ..o, 90 max volts
Characteristics: C Trwdﬁ* CPento‘d.e
Plate Supply Voltage. . .......... ... .oiiiiiinnt, 150 300 volts
Grid-No.3 (Suppressor Grid) . . ............ ... ... .. ... — Connected to cathode at socket
Grid-No.2 Supply Voltage ... ............ ... ..., - 150 volts
Cathode-Bias Resistor. ... ........................... 160 ohms
Amplification Factor. .. . . -
Plate Resistance (Appro. 500000 ohms
TranscondUcCtance. . . .........vovuiueiineirosonas 9000 mhos
Grid-No.1 Voltage (Approx.) for plate current of 10 pa. .. -7 -7 volts
Plate Current. . ..cvvvverernininirinaerarorareernn, 12.6 10 ma
Grid-No.2 Current. . ... iiein i iniiarenennss - 2.6 ma

* Grid No.2 and Grid No.3 tied to plate.

SHARP-CUTOFF PENTODE

Miniature type used as an rf or if
amplifier especially in high-frequency 6AK5
wide-band applications. It is useful as

an amplifier at frequencies up to 400

megacycles 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

6AV6.

HEATER VOLTAGE (AC/DC) . . ot o s teiti e iiisenteinatnaenseiansinsnanns 6.3 volts
HEATER CURRENT. . ...\ttt onsencnaans e i iy 0.175 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx. with external shield):
Grid No.Lto Plate. ... .. ... ..ttt s 0.02 max upt
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. .. 4.0 upf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield....... 2.8 uput
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . ..ttt titiainitten it iia e raataaansnsiaacnrnos 180 mazx volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE . .. See curve page 67
GRID-NO.2 S8UPPLY VOLTAGE. . . .. . 180 max volts
PLATE DISSIPATION. . .. .ottt ittt ittt ao e ianeraanaanas 1.7 max watts
AVERAGE PLATE CHARACTERISTICS
. PENTODE CONNECTION
TYPE 6AKS ]
Eg= 6.3 VOLTS
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GRID-No0.2 INPUT:
For grid-No.2 voltages up to 90 volts. . ........
For grid-No.2 voltages between 90 and 180 voits

CATHODE CURRENT . . sttt v iiatninesrnnesaanosasassannsosanosssnan

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect toecathode. .. ............... ... o 0l
Heater positive with respect to cathode

Characteristics:

Plate Supply Voltage. . .. ........... . .. i 120
Grid-No.2 Supply Voltage. . . ....... ... ... .. ... . 120
Cathode-Bias Resistor®. ... ... ........... ... oiiiienns 180
Plate Resistance (ADPDroX.}. . ... .....c..irirniniinrininnnnans 0.3
Transconductance. . . ... .. .....viieiierrnenrnnerananonanas 5000
Grid-No.l Voltage for plate current of 10 pa . ................. -8.5
Plate Current. .. ... ... . i i e 7.5
Grid-No.2 Current. ... ... .. .. it i e 2.5

* Fixed-bias operation is not recommended.

POWER PENTODE

Miniature type used in compact
equipment as a power amplifier. Qut-
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 6AVS6.

6AK6

0.5 max watt
See curve page 67
18 max ma
90 max volts
90 max volts
180 volts
120 volts
180 ohms
0.5 megohm
5100 umhos
-8.5 volts
7.7 ma

2.4 ma

HEATER VOLTAGE (AC/DC) . . ..ottt iansasieennnaaeenenas R 6.3 volts
HEATER CURRENT . « « ot cot et eens e aniaeneserannannesssersaans .. 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No. Lto Plate. . .. ...t iiiniiaerenaneeerannas 0.12 upf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. ... ......... 3.6 ppf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. .. ... ... RO 4.2 upf
X . CLASS A, AMPLIFIER Triode # Pentode
Maximum Ratings: Connection  Connection
PLATE VOLTAGE. .. .ottt iiieniinranaanannrenannnnns 300 mazx 300 max volts
GRID NO. 2 (SCREEN-GRID) VOLTAGE. . ... cv0uvtnrennnnnons - 300 max volts
PLATE DISSIPATION. . ..ottt i ittt inraaiarnraacnnnernn 3.5 max 2.75 max watts
GRID-NO.2Z INPUT. . ..ot ot e iiii i inans - 0.75 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . ............... 90 max 90 max volts
Heater positive with respect to cathode. . ............... 90 max 90 max volts
A A Triode# Pentode
Typical Operation: C L5 o 1i
Plate Voltage. . . ... .. it it 180 180 volts
Grid No. 8 (Suppressor Grid) ... ........ ol iiiiiiiiian - Connected to cathode
at socket
AVERAGE PILLATE CHARACTERISTICS
PENTODE CONNCCTION
50 T T T T
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Grid-No. 2 Voltage. .. ...... .. viiiirennrnnenrecenannnns - 180 volts
Grid-No. 1 Voltage ... ... ..ottt iirnnennnnnann -12 -9 volts
Peak AF Grid-No. 1 Voltage. . ........c.oiiiiiinennnnnen 12 9 volts
Zero-Signal Plate Current. . . ... ...ooviviiiiineeninanas 12 15 ma
Zero-Signal Grid-No. 2 Current. . . ... ........ciiiiinan. - 2.5 ma
Plate Resistance. . .. .............ciiiirniiinenianeninn. 0.0044 0.2 megohm
Amplification Factor. . ......... ... . c.iiiiiiiiiiien., 9.3 -
TransconductanCe. . . ... c.ouvtrerrnnrerranrernoacnneenans 2100 2300 pumhos
Load Resistance. ... ......... ..ottt iiiinrnenennnns 12000 10000 ohms
Total Harmonie Distortion. . . ..... ... it 5 10 per cent
i i 0.26 1.1 watts

Maximum Circvit Valves:

Grid-No.1-Circuit Resistance:
For fixed-bias operation
For cathode-bias operation .. .................... Cerersessssaasasas

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

0.1 max megohm
0.5 max megohm

TWIN DIODE

Miniature, high-perveance type
used as detector in FM and television 6AI_5
circuits. It is especially useful as a

ratio detector in ac-operated FM re- s

ceivers. Each diode section can 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 approximately 700 mega-
cycles per second. Outline 9, OUTLINES SECTION. Tube requires miniature
geven-contact socket and may be mounted in any position. For heater and cathode

considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) . o o oot eit e tian e iiiesaneesnansnoseansonanns 6.8 volts
HEATER CURRENT . .« .ottt it et ennaaaatoesnasesusonanssns . 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Plate No. 1 to Cathode No. 1, Heater, and Internal Shield . .......... 2.5 nuf
Plate No. 2 to Cathode No. 2, Heater, and Internal Shield ........... 2.6 puf
Cathode No. 1 to Plate No. 1, Heater, and Internal Shield ............ 3.4 nuf
Cathode No. 2 to Plate No. 2, Heater, and Internal Shield .. .......... 3.4 puf
Plate No. 1 to Plate No. 2 ... . it ittt iierencaracans 0.068 mazx auf
Maximum Ratings: HALF-WAVE RECTIFIER
830 mazx volts

PEAK INVERSE PLATE VOLTAGE. . ........ eebreseeieeans eenan

AVERAGE CHARACTERISTICS
HALF-WAVE RECTIFICATION-SINGLE DIODE
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PEAK PLATE CURRENT (Per Plate). . haaaaeaaes 654 maxr ma
DC OutpuT CURRENT (Per Plate) .. ....... 9 maz ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode, eseae e .. 3380 max volts
Heater positive with respect to cathode..,......... N heerenan 330 max volts
Typical Operation:
AC Plate Voltage per Plate (rms) . ........... e eraaeesi et arenaes 117 volts
Min. Total Effective Plate-Supply Impedance. . P cresereeans 300 ohms
DC Output Current per Plate............., 9 ma

ELECTRON-RAY TUBE

Glass octal type used to indicate visually
on a pair of rectangular fluoreseent patterns the
effects of changes in voltages applied to its grid

6 AL 7_ GT 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

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

.

INDICATOR SERVICE

Typical Operation:

Target Voltage. .. ..ottt ittt ensinnan v 815 volts
Deflecting-Electrode-No.1 Voltage. ............... . 0 volts
Deflecting-Electrode-No.2 Voltage. . 0 volts
Deflecting-Electrode-No.3 Voltage 0 - volts

3300 ohms

Cathode Resistor (Approx.).....
Deflection Sensitivity (ApproX.)#........... 1 mm/volt
Grid Voltage for Fluorescence Cutoff (ApPpProx.)*. .. ......ccciiiiivnennns -7 volts

#For first millimeter of unbalance in FM application,
*The grid should be connected to the cathode when not used for fluorescence control,

DIODE—SHARP-CUTOFF
PENTODE

6 AM 8 Miniature types used in diversified
applications in television receivers.

6 A M 8 A Type 6AMS8-A has a controlled heater
- warm-up time for use in receivers em-

ploying series-connected heaterstrings.

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 dc restorer.

Outline 12, OUTLINES SECTION. Tubes require miniature nine-contact socket
and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . .ot i ittt iie e i iieetiae e nnnrnenerennnns 6.3 volts
HEATER CURRENT. . ...ttty et e i ise s eaninneansennnnnnans 0.45 ampere
HEATER WARM-UP TIME (Average)* for 6AMS-A....................... 11 seconds
* For definition of heater warm-up time and method for determining it, see type 6CG7.
Without With
DIRECT INTERELECTRODE CAPACITANCES: External External
Diode Unit: Shield Shield
Plate to Cathode, Heater, and Internal Shield........ 1.7 2.3 puf
Cathode to Plate, Heater, and Internal Shield........ 4 4 wuuf
Pentode Unit:
Grid No.ltoPlate. ..................... ..o .n.. 0.015 mazx 0.015 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and
Internal Shield. ................................ 6 6 puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-
ternal Shield. . ............ ... ..... ... .o .u.. 2.6 3.4 nuf
Pentode Grid No.1 to Diode Plate.......... .. 0.606 max 0.005 max uuf
Pentode Plate to Diode Cathode. . 0.15 max 0.15 mazx uuf
Pentode Plate to Diode Plate. . . .....c.ovivreenreeennnnns 0.1 max 0.035 max unf
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PENTODE UNIT AS CLASS A; AMPLIFIER

Maximum Ratings:

PLATE VOLTAGE. . .ottt sttt iiiate e iie e annsanoassnnnenvann 300 max volts
GRID-N0.3 (SUPPRESSOR) VOLTAGE. . . ... 0vrrrnnntiisosnncannnesaasas 0 max volts
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. , ..t otunruannrnssnrnsessaann 300 mazx volts
GRID-NO.2 VOLTAGE. . .. ... .....iiiiiiiirnane [N N .. See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE!:

Positive bias valte. .. ... .. i ittt ittt 0 max volts
PraTeE DISSIPATION. ... ...t i iiiiiiines 2.8 max watts
GRID-N0.2 INPUT:

For grid-No.2 voltages up to 150 volts 0.5 max watts

For grid-No.2 voltages between 150 and 300 volts. . See curve page 67
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. .. 200 mazx volts

Heater positive with respect to cathode. . .........coiiiniieininn, 200° max volts
Characteristics:

Plate Supply Voltage. . ... ... ittt ei ettt rianaaas 200
GrIA N0 . . i et e e s Connected to cathode at socket
Grid-No.2 Supply Voltage. . ...... ... . i iiiiiiiiiiiniianas, 150 volts
Cathode-Bias Resistor. . ... ... ... ... it iiiiraeinineian 120 ohms
Plate Resistance (Approx.). e 600000 chms
Transconductance. . ..... 7000 pmhos
Grid-No.1 Voltage (Approx.) for plate current of 10 ua -8 volts
Plate Current. . ................... 11.6 ma
Grid-No.2 Current. . . ... . ... i i iiiiiiieaeniennnnn e 2.7 ma
Maximum Circvit Values:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. ..........ccoovveeiues Ceerreeeaes Cheereees 0.25 max megohm
For cathode-bias operation.................. Ceresrearesnsenernaans 1.0 maz megohm
DIODE UNIT
Maximum Ratings:
DC PLATECURRENT. . o4 oevvoeinaricerssnarsncsonensnnanneonn 5 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to eathode. . ................. P . 200 max volts

Heater positive with respect to eathode. . ... ....... .. ... ... .. .. 200° mazx volts
°The dc component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT
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Gz.: SHARP-CUTOFF PENTODE
Miniature type used in a wide
(8)c,, variety of applications in color televi-
%) sion receivers. The pentode unit is used
PT G3p ke a8 an intermediate-frequency ampli-
'S fier, a video amplifier, an agc amplifier, .
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or as a reactance tube. The triode unit is used in low-frequency oscillator, sync-
separator, syne-clipper, and phase-splitter circuits. Qutline 12, OUTLINES SEC-
TION. Tube requires miniature nine-contact socket and may be mounted in any
position.

HEATER VOLTAGE (AC/DC) . . o« vttt e et ittt e et e 6.3 volts
HEATER CURRENT. . ...........c....c.un.. . ampere
DiRECT INTERELECTRODE CAPACITANCES:
‘Triode Unit:
Gridto Plate. .. ................... ..o ... 1.5 wuf
Grid to Cathode and Heater, . . 2.0 puf
Plate to Cathode and Heater 0.27 puf
Pentode Unit:
0.04 mazx upf
7 upf
.3 puf
0.005 puf
0.006 puf
Pentode Plate to Triode Plate. . . ... ... ... .. 0.045 uuf
CLASS A, AMPLIFIER
Maximum Ratings: Triode Unit  Pentode Unit
PLATE VOLTAGE. . .. ..., 300 max 3C0 max volts
GRID-NO.2 SUPPLY VOLTAGE . . oo ..ot aiaeee e, - 300 mazx volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE . . ............. . - See eurve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE. .. ... 0 max 0 max volts
PLATE DISSIPATION .. ... ..., 2.6 max 2 mazx watts
GRID-No0.2 INPUT:
For grid-No.2 voltages up to 150 volts. . .. ....... AN - 0.5 max watt
For grid-No.2 voltages between 150 and 300 volts. . . . .. - See curve page 67
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............... 200 max 200 max volts
Heater positive with respect to cathode. .......... ..., 200°max 200°mazx volts
Characteristics:
Plate Supply Voltage. . ................cc.iiviiiaii... 200 200 volts
Grid-No.2 Supply Voltage. ............................. - 150 volts
Grid-No.l Voltage. . ...ttt -6 - volts
Cathode-Bias ResiStor. . ... ......ouvuiiuuiiiunnnnnnen.. - 180 ohms
Amplification Factor............. ..o vriiiiiinnnnnnn.. 19 ~
Plate Resistance (Approx.). . ........c.covuuiinonnennnn.. 5750 300000 ohms
‘Trangeconductance. . ............ ...t 3300 6200 umhos
Grid-No.1 Voltage (Approx.) for plate current of 10ua . . ... -19 -8 volts
Plate Current. . ... ... . ... . . e, 13 9.5 ma
Grid-No.2 Current. .. ...... ..o iiiiiiiiiannn., - 2.8 ma
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:*
For fixed-bias operation. . 0.5 maz 0.25 maxr megohm
For cathode-bias operation 1.0 max 1.0 max megohm

°The dc component must not exceed 100 volts.
*If either unit is operating at maximum rated conditions, grid-No.1-éircuit resistance for both units
should not exceed the stated values.

AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT

TYPE 6ANS
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT ,
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BEAM POWER TUBE

Miniature types used as output 6 AQ 5

amplifiers primarily in automobile re-

ceivers and in ac-operated receivers.

Type 6AQ5-A has a controlled heater 6AQ 5—A
warm-up time for use in television re-

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.

HEATER VOLTAGE (AC/DC) . 4.t tvttteeenteaittinenannseannennneanns 6.3 volts
HEATER CURRENT. . . ..ttt ittty itee s ettt eeaeesrnnineaenn,s 0.45 ampere
HEATER WARM-UP TIME (Average)* for 6AQ5-A . 11 seconds
DIRECT INTERELECTRODE CAPACITANCES (ApPprox.
Grid No.1toPlate. ... ...............c.0uurnnanin. 0.35 upf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 8.3 puf

Plate to Cathode, Heater, Grid No.2, and Grid No.3. .. ... . 8.2 uf
* For definition of heater warm-up time and method for determining it, see type 6CGT.

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

PLATB VOLTAGE. . .. .\ttt n et iititenenrannannnnneneenns 250 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE .. 250 mazx volts
PLATE DISSIPATION. ...................... .. 12 max watts
GRID-NO.Z INPUT. . ..o i it ie e it ie e renierannenns 2 max watts
PEAK HEATER-CATHODE VOLTAGE: 6AQ5 6AQ5-A
Heater negative with respect to cathode................. 90 max 200 max volts
Heater positive with respect to cathode. ................ 90 max 200%nax volts
¥ 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-No.1-Circuit Resistance:
For fixed-bias operation. . . ... ... ...ttt e, 0.1 max megohm
For cathode-bias operation ... .......c.cvvuiinerniineneneennenennnss 0.5 mar 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 dc plate supply which is furnished either
by the dc power line or the ac line through a rectifier. Under any circumstances,
the heater-cathode voltage should be kept within 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.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECT o
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TWIN DIODE—HIGH-MU TRIODE QOO g

Miniature type used as a combined

6AQ6 detector, amplifier, and ave tube in

compact radio receivers. This type is

similar to metal type 6Q7 in many of

itselectrical characteristies. 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 AMPLIFIER SECTION. For
heater considerations, refer to type 6AV6.
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HEATER VOLTAGE (AC/DC) . . v vt trevennnstnsecnnrveanronaennaannnnnns 6.3
HEATER CURRENT . . ..ttt ittt i eerriiananeaerarnes 0.15
DIRECT INTERELECTRODE CAPACITANCES (Triode Unit):°
GridtoPlate, .. ......... ... i i, 1.8
Grid to Cathode and Heater. . ...............ccvinininenrnans . 1.7
Plate to Cathode and Heater. . .. ..........c..ciiieiiiiniiivsnenee . 1.5
© With close-fitting shield connected to cathode.
TRIODE UNIT AS CLASS A, AMPLIFIER
Maximum Ratings:
PLATEVOLTAGE. . ...\ttt ettt iiinnnns et .- 300 maz
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............... Ceerieennseees 90 max
Heater positive with respect to cathode....... 90 max
Characteristics:
Plate Voltage. . . .......coviiiiiianrsannsns 100 260
Grid Voltage. ....... b e -1 -3
Amplification Factor..........oivniiniiiiiiiiiiiiiiiianas 70 70
Plate Resistance. . .. .. .....iviiiiineniiniiineeennans 61000 58000
Transconductance. . .........evvveen. et 1160 1200
Plate Current. ..... b aiiseesesee et e 0.8 1.0

DIODE UNITS

volts
ampere

nuf

puf
suf

volts

volts
volts

volts
volts

ohms
pmhos

Two diode plates are placed around a cathode, the sieeve 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

6AVE.

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

T T
TYPE 6AQ6 I
E¢=6.3VOLTS N
“f
il
Py 2, ‘

PLATE MILLIAMPERES
h
\
\\

/
V / /b
/ /
/ d ] o a
et B
o 100 200 300 400 500 600
_PLATE VOLTS P2CM-B55IT |

TWIN DIODE—HIGH-MU TRIODE

Glass octal type used as FM detector and
audio amplifier in circuits which require diode

octal socket. Heater volts (ac/de), 6.3; amperes,
0.3. Ratings and characteristics of triode unit as
class A; amplifier: plate volts, 250 max; grid
volts, -2; amplification factor, 70; plate resist-
ance (approx.), 44000 ohms; transconductance,

ang triode units with separate cathodes. Out-
line 23, OUTLINES SECTION. Tube requires 6 AQ7_ GT

1600 umhos; plate ma., 2.8. For typical operation as a resistance-coupled 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- KOO

rily in automobile receivers and ac-operated re-

ceivers. Outline 13, OUTLINES SECTION.  ,(3) O
6 AR 5 Tube requires minjature seven-contact socket \

and may be mounted in any position. Heater o

volts (ac/de), 6.3; amperes, 0.4. Maximum 53 NC

ratings as class A: amplifier: plate and grid-No.2 K o

(screen-grid) volts, 250 maxz,; plate dissipation, ()

8.5 max watts; grid-No.2 input, 2.5 maz watts;
peak heater-cathode volts, 90 maz. For heater and cathode considerations, refer to miniature type
6AQ5. Within its maximum ratings, type 6 AR5 is equivalent in performance to glass-octal type 6K6-GT.
Refer to type 6K6-GT for characteristic curves. Type 6ARS5 is used principally for renewal purposes.

Typical Operation: CLASS A, AMPLIFIER

Plate Voltage. .. .........coviuvnnennnn, Ceseeraaanas 250 volts
Grid-No.2 (Screen-Grid) Voltage. .................. . 250 volts
Grid-No.1 (Control-Grid) Voltage. ................. -18 volts
Peak AF Grid-No.l1 Voltage. .. .............co.unnn 18 volts
Zero-Signal Plate Current. . .............. Cresene .. . 32 ma
Maximum-8ignal Plate Current. .. ..........ovvveeennnnn... 33 ma
Zero-Signal Grid-No.2 Current. .........covevrvevevnvnnnnnnn . 5.5 ma
Maximum-Signal Grid-No.2 Current . ...........coevivnen... 10 10 ma
Plate Resistance (ADProX.). .. .oivviiviariieinenccrcnnnnnnns 65000 68000 ohms
TransconductBNCE. . .. .ivverreeenrueeneonrnnenronaeasnnnn 2400 2300 umhos
Load Resistance, . . .......ouviiiiiinnnneroneniaensnonnnnens 7000 7600 ohms
Total Harmonic Distortion............. TN 7 11 per cent
Maximum-Signal Power Output........ e tseeret it 3.2 3.4 watts
Maximum Circuit Values (For tmum rated conditions)
Grid-No.1-Circuit Resistance:

For fixed-biag operation. .. ....... .. ..ottt i i 0.1 maz megohm

For cathode-bias operation . ... ...........coiiiiiiiieeinanennnein. 0.5 max megohm

BEAM POWER TUBE

Miniature type used as output

. amplifier primarily in automobile and

6ASS in ac-operated receivers. Outline 13,

OUTLINES SECTION. Tube re-

quires miniature seven-contact socket

and may be mounted in any position.

For heater and cathode considerations, refer to type 6AQ5. For curves, refer to
type 35C5.

HEATER VOLTAGE (AC/DC), .. ... e eriaeeaeaa creiitiiiierease. 6.8 volts
HEATER CURRENT. o 0 vttt ttiiane e ietannnnonnanannens Cerreeanens .. 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.Lto Plate. ... ..o iei ittt iiin i iiisannneeensnnnnns [P 0.6 nuf

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . ............. 12 apf

Plate to Cathode, Heater, Grid No.2, and Grid No.3....... Cereaeaeia 9.0 i
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE, .\ .ottt sttt itaitanserrannannsanasoes . 160 maz volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE ....... . 117 maz volts
PLATE DISSIPATION. . . ........... . 5.5 max watts
GRID-NO.2 INPUT . ............oveL.. 1.0 maz watt
PEAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 90 max volts

Heater positive with respect to cathode. . .. 90 max volts
BuLB TEMPERATURE (At hottestpoint)............c.oiui v .. 250 mazx °C
Typical Operation:
Plate Voltage. . ............... ereieeees e volts
Grid-No.2 Voltage. .. ................ ceeas volts
Grid-No.1 (Control-Grid) Voltage .........c0ouvtirrirnvnenaanenn. . volts
Peak AF Grid-No.1 Voltage............... . . volts
Zero-Signal Plate Current. ................ . ma
Maximum-Signal Plate Current............ . ma
Zero-Signal Grid-No.2 Current (Approx.). ... ma
Maximum-Signal Grid-No.2 Current (Approx. ma
Transconductance . . umhos
Load Resistance. ...........ooenivunenn. . ohms
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i 2.2 watts
Maximum Circuif Values (For 7 rated conditions):
Grid-No.1-Cireuit Resistance:
For fixed-bias aperation. .. .. .. ... . . i it 0.1 mar megohm
For cathodebxas OPeration . ... ... ... i, .. ©0.5mar megohm
DIODE—
N3 SHARP-CUTOFF PENTODE
P
(D1s Miniature type used in diversified -
Miniture typeed o thenifed 6 A
applications in television and radio re-

%o eeivers. The pentode unit is used as an
5 if amplifier, video amplifier, or age

P amplifier. The high-perveance diode is
used as an audio detector, video detector, or de restorer. Outlme 12, OUTLINES
SECTION. Tube requires miniature nine-contact socket and may be mounted in
any position. For curve of average plate characteristics of pentode- umt, see type
6ANS. .

HEATER VOLTAGE (AC/DC) . .ottt tt it ae et et ianenaraaramaannnenn, 6.3 volts
HEATER CURRENT . . .« .ttt it et e ettt et iamaanoasranancniees 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Diode Unit:
Plate to Cathode, Heater, and Internal Shield........................ 3.0 upl
Pentode Unit:
Grid Nol toPlate. ... . ... i i e e 0.02 maz upf
Grid No.l1 to Cathode, Beater, Grid No.2, Grid No.3, and Internal Shield q upf
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield.... 2.4 pul
Pentode Grid to Diode Plate. . ... ... ... ... ... .. ciiiteinnaanrannnan. 0.005 max pupf
Pentode Plate to Diode Cathode. . ... ...... .. ... ....coiiiiiivininninnn. 0.15 max |
Pentode Plate to Diode Plate. . . ... ... ... . ... .. ... . iiiiiiinnn.. 0.10 max upf

Moximum Ratings:

PLATB VOLTAGB. .. ... ittt e iniieiian e 300 max volts
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE. . .. ... tveunreneneeeocnnnaionen 0 max volts
GRID-NO.2 SUPPLY VOLTAGE. .. .. ..ottt iiritannennrretacennnnsnnn . 300 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE . .. ... .0t itiuieeiennaonnrnnonennnns See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . . ... .. ... ... i, 0 max volts
PLATE DISSIPATION . & o\ oottt ittt iae it anneeieaaateenan, 2.5 max watts
GRID-No.2 INPUT:

For grid-No.2 voltagesup to 150 volts. ... ..............coivuir.un. 0.5 max watt

For grid-No.2 voltages between 150 and 800 volts. ... ................ See curve page 67
PRAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. .. .......................... 200 max volts

Heater positive with respect tocathode. .. .. ... ..................... 200°max volts
Characteristics:

Plate Supply Voltage. . . ... ... ... . .. . i e 200 volts
Grid No.3. . .. . . e e Connected to cathode at socket

Grid-No.2 Supply Voltage. . . ... ... ... . .. . . i iiiiainaannna. 150 volts
Cathode-Bias Resistor. . ., ... ... . . i i i e 180 ohms
Plate Resistance (APPIoX.) . . . ..ottt i iae e taeanenas 800000 cohms
Transconductanee. . . .. ...ttt e e . 6200 wpmhos
Grid-No.1 Voltage (Approx.) for plate current of 10 pa. ... ............... -8 volts
Plate Current. . ... ... ... . e et 9.5 ma
Grid-No.2 Current. .. . ... ... . it e e 3 ma

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

For fixed-biag operation. . . ....... ... ... ... .. .. . i, 0.25 mar megohm

For cathode-bias operation. . ... ........ ... ... ... . . .. i it 1.0 mar megohm
©The de¢ component must not exceed 100 volts.

. . Dl N

Maximum Ratings: IODE UNIT
PEAK INVERSE PLATE VOLTAGE. . ... ... ...\ iiiiniiannianinnn e 830 max volts
PBAK PLATE CURRENT. . . .00ttt it iitraaacsnnnnannnsass . 50 maz ma
DO PLATE CURRENT . . ...ttt ettt ettt eearcansannns 5 mazx ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . .. .............. . ... 0000, 200 max volts

Heater positive with respeet tocathode. . .. ............cc0uivuivenns 200°max volts

° The d¢ component must not exceed 100 volts.
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TWIN DIODE—HIGH-MU TRIODE

- Miniature type used as a com-

6 AT6 bined detector, amplifier, and ave tube

; in automobile and ac-operated radio

receivers. Outline 11, QOUTLINES

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 6AV6.

HEATER YOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT . . ..o\ itnttteiienaneeaaesnmstannteasensaennns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Triode Grid to Triode Plate. . . ............... .. .iiiiiiiiiinnn..... 2.0 uul
Triode Grid to Cathode and Heater................c.ovveuuuenon.... 2.2 wul
Triode Plate to Cathode and Heater. ................o.....vieuaL.. 0.8 upk
Plate of Diode Unit No.2 to Triode Grid............................ 0.04 max nuf
Maximom Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. . ...ttt iiettieeeranaananseeeneranneannsan 300 max volta
PLATE DIBSIPATION . . ot o ettt it teees s iainttaenaeeseeareeerann 0.5 max watt
GRID VOLTAGE, Positive Bias Value. . ......................coievvn... 0 maz volts
PeAX HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ............................ 90 max volts
Heater positive with respect tocathode. ............................ 90 max volts
Characteristics:
Plate Voltage e 100 250 volts
Grid Voltage. .. ... . -1 -3 volta
Amplification Factor 70 70
Plate Resistance. . . 54000 58000 ohms
Transconductance. . 1300 1200 pmhos
Plate Current. ... vveii it iineeenissseseernasonnaneins 0.8 1.0 ma

Maximum Rating:
PLATE CURRENT (BACH UNIT) . . . .ot ttitittineeeetinirennannannenrenans 1.0 mazx ma

The two diode plates are placed around a cathode, the sleeve of which is common to the triode unit.
Each diode plate has its own base pin. For diode operation curves, refer to type 6AVS.

AVERAGE PLATE CHARACTERISTICS
TRIODE uNIT

Treaavours Y
. ravil
g f/ / /| .
/ /.
E _ // / /f '“/
a.', / / // ; /F ~
// // //7 /—';1
AL ] | ]

300 400
PLATE VOLTS

92CM-0610T

TRIODE-PENTODE CONVERTER
. 6 AT 8 Miniature types used as combined "*G){

oscillator and mixer tubes in television
receivers utilizing an intermediate fre- fv

6 A'I' 8 A quency in the order of 40 megacycles
- per second. Type 6ATS8-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 6X8. The
basing arrangement of the 6AT8 and 6ATS8-A is particularly suitable for connection
to the coils of certain designs of turret tuners.

6.3 volts
0.45 ampere
11 seconds
® For definition of heater warm-up time and method for determining it, see type 6CG7.
g/itlmull EWith .
. rierna. rierna,
Dx?uam‘ IN:I'ERELFCTRODE CAPACITANCES (Approx.): S Shold
Triode Unit:
Grid t0 PIate. . .. . .ot 1.5 1.5 s
Grid to Cathodeand Heater. .. ......................... 2.0 2.4 unf
Plate to Cathode and Heater. ... ....................... 0.5 1.0 unf
Pentode Unit:
Grid No.l1toPlate. ........... e fereeaaas 0.025 max  0.016 mazx suf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 4.5 4.7 paf
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 0.9 1.6 puf
Pentode Grid No.1 to Triode Plate. .. ...................... 0.05 max 0.04 maz wul
Pentode Plate to Triode Plate.. . ........... .. ... ... ... ... 0.05 max 0.007 max puf
Heater to Cathode. . ... ... ..., 6.5 6.5 uuf
Pentode Unit Connected as Triode:*
Grid No.l toPlate. . .. ... .ot 1.3 1.3 upf
Grid No.l to Cathode and Heater. . ..................... 3.0 3.3 puf
Plate to Cathode and Heater............................ 1.7 2.5 nuf

* Grid No.3 connected to cathode; grid No.2 connected to plate.

P

9 HALF-WAVE VACUUM RECTIFIER
RO 6AU4-GT

Glass octal types used as damper
tubes in horizontal-deflection circuits
0, Q7 Du  of color television receivers and of tele- 6AU4'GTA

"%2‘:"; ORIO vision receivers utilizing picture tubes

NC H having wide-angle deflection. Qutline
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 VOLTAGB (AC/DC). ... ...ttt i e 6.3 volta
HEATER CURRENT. . .. .ot iine ittt et ittt i iae e ca e 1.8 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Plate to Heater and Cathode. .. ........ ... ... .. ... ... ... ... 8.5 uuf
Cathodeto Heaterand Plate. . .. ............. ... ... ... o0, 11.5 puf
Heaterto Cathode. . .......... ..ot s, 4.0 upf
DAMPER SERVICE
For operation in a 525-line, 30-frame system
Maximum Ratings: 64U4-GT 6AUL-GTA
PEAK INVERSE PLATE VOLTAGE} (Absolute Maximum). .. ... .. .. 4500°nax  4500°max volts
PEAK PLATE CURRENT . . 0.t tttie ettt ian e 1050 maxr 1150 mazx ma
DC PLATE CURRENT. . . .ot e ittt it i e et e et 175 max 190 max ma
PLATE DISSIPATION. . ot ittt et ia et i aie i 6 max 6 max watts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode (Absolute Maximum). 4500°%mar 4500°%max volts
Heater positive with respect to cathode. .. ................. 3004 max 3004 max volts
1 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning ¢ycle, In a
526-line, 80-frame system, 15 per cent of one horizontal scanning cycle is 10 mieroseconds.
° Under no circumstances should this absolute value be exceeded.
# The dc compenent must not exceed 900 volts.

#The dc P t must not d 100 volts.
Of BEAM POWER TUBE
G3 G) .
x Glass actal type used as horizon-
'( taldeflectionamplifierinlow-cost, high- 6AU5-GT

W@ \‘«/ O efficiency deflection circuits of televi-
O&IO sion reeeivers employing either trans-
G 63 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 any vosition.

HEATER VOLTAGE (AC/DC) . ..ot titiiiiie it iiiiiiiianaeiaeanunans 6.3
HEATER CURRENT . « o 0.0t sinnnranaseassnnsonensanasneieieesenessnnas . 1.28
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid NO.L 60 Plate. . .. oottt ittt iie et neacaanaans 0.5
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. .. ........... 11.3
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 7.0
TRANSCONDUCTANCE # . . o vvnee et aananacanseosacanssnsnasssasssnnanas 5600
Mu-FACTOR, Grid No.2 to Grid No.1F. .. ... ... oo iiiiiiiiines 5.9
# 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.1 volts, —4.5.
HORIZONTAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 30-frame system
DC PLATE VOLTAGE. . . ottt eettatin e e iais e ea s ataeaitaane i 550 max
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum) ....... ... ... 5500°max
PEAK NEGATIVE-PULSE PLATE VOLTAGE. . . ... oottt ians -1250 maz
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. . o viiee e ininnin e, 200 max
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. ... ......... ~300 max
CATHODE CURRENT:
PaK. o oot 400 max
L V-« U 110 maz
GRID-NO.Z INPUT. . . .o oottt it iiia et s nanaenann 2.5 maz
PLATE DISSIPATIONTY ... oo i it ea i iene s 10 maz
Piiax HEATER-CATHODE VOLTAGE: )
* " Heater negative with respect to cathode 200 mazx
Heater positive with respect to cathode . . .. 2008max
BuULB TEMPERATURE (At hottest point). . .............. 210 maz
Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . ... ......... ... .. iiiiiviiieeonny e 0.47 max

volts
amperes

upf

:-m;

yrrn
pmhos

volts
volts
volts
volts
volts

ma

ma
watts
watts

. volts
volts
°C

megohm

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a

525-line, 30-frame system, 15 per .cent of one horizontal seanning cycle is 10 microseconds.
° Under no circumstances should this absolute value be exceeded.

} Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2

input to the rated maximum value,

+tAn adequate bias resistor or other means is required to protect the tube in the absence of excitation.

® The dc component must not exceed 100 volts.

VOLTAGE REGULATOR SERVICE

Maximum Ratings: Triode Connection, Grid No.2 connected to Plate

PLATE VOLTAGE . . . . o oottt ittt et it et it i aaes 300 max
GRID-NO.1 VOLTAGE:
Negative bias value. . .. ... .. ... o il ~125 max
Positive bias value. . . . ... ... e e i i 0 max
CATHODE CURRENT . . . o it e e ettt et e ettt iaee e ey 110 max
TOTAL PLATE AND GRID-NO.2 DISSIPATION. . . . ... .. ... ... i iieiinannn. 10 max
Peax HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............................. 180 max
Heater positive with respect to cathode. ... ...................... ... 180 mazx
400 AVERAGE PLATE CHARACTERISTICS
T T
TYPE 6AUS-GT
Ep=63VOLTS
|~ GRID-N%) VOLTS 20
300 ry
. eczzl2—
H
w e 150
[y
H
b / //-‘/‘—/\zs
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AVERAGE CHARACTERISTICS

TYPE 6AUS-GT
€¢=6.3 VOLTS
GRID N22 VOLTS=150

LLIAMPERES
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pecially in high-frequency, wide-band

applications. It is also used as a limiter

o tube in FM equipment. Outline 11,
OUTLINES SECTION. Tube raquir-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.

H P
" @ G2 SHARP-CUTOFF PENTODE
6‘ (© Miniature type used in compact :
o 0‘ ) O, radio equipment as an rf amplifier es- 6 AU 6
15

HEATER VOLTAGE (AC/DC) . .\t ivtteit i i iiiiiniaeeananernssonns 6.3 volts
HBATER CURRBENT. . ...\ttt iittnnenatseneneeaneeosanosneenneennns 0.3 ampere
DIRECT INTERELECTRODE CAPACITAN ES: )
Grid No.L to Plate. ... ... . ... iiiieineeeriinraaeeansennnns 0.0035 max nuuf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 wuf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 5.0 upf
IFi
. . CLASS A1 AMPLIFIER  Triodet Pentode
Maximum Ratings: Connection  Connection
PLATE VOLTAGE. ... .\ \itytiaenanninienrnrnannenenernnnns 250 max 300 may volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ............... e - See curve page 67
GRID-NO.2 SUPPLY VOLTAGE . - 300 max volts
PLATE DISSIPATION . . ...ttt iiit it et eateannrennnnen 8.2 max 3 max watts
GRID-NO.2 INPUT:
For grid-No.2 voltages up t0 150 volts. . .. .......cciviiinenennennnsan 0.65 max watt
For grid-No.2 voltages between 150 and 300 volts. .., ....ccvvrvnnnnn. See curve page 67
GRID-N0.1 (CONTROL-GRID) VOLTAGE: . :
Negativebiasvalue. ... ...........ccviiiiiiienaanan.. 50 max 50 max volts
Positivebiag value. . ......... . ... .. e, 0 max . 0 max volts
PEAK HPATER-CATHODE VOLTAGE:
Heater negative with respect to cathode...... J . 9O max ' 90 max volts
Heater positive with respect to cathode. . ...........v... 90 max 90 max . volts
Characteristics: (P2ntode Connection):
Plate Supply Voltage. .. .. 100 250 250 volts
Grid No.3 (Suppressor Grid Connected to cathode at socket
Grid-No.2 Supply Voltage 100 125 150 volts
Cathode-Bias Resistor . 150 100 68 ohms
Plate Resistance (Appro: 0.5 1.5 . . 1.0 megohms
Transconductance. . ..................... 3900 4500 5200 umhos
Grid-No.1 Voltage for plate current of 10 ua. —-4.2 5.5 -6.5 volts
Plate Curren . 5.0 7.6.. - 10.6 . ma
Grid-Ne. 2 Current 2.1 3.0 4.3 ma
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Characteristics: (Triode Connection):t

Plate Supply Voltage ... ... ... iciiit i i i i i i 250 volts
Cathode-Bias Resistor 330 ohms
Amplification Factor 36
Plate Resistance. 7600 ohms
Transconduetane . . 4800 pmhos
PlateCurrent. ..... ... iiiiiianenns 12.2 ma
t Grid No. 2 and g
AVERAGE PLATE CHARACTERISTICS
PENTODE_CONNECTION
18 -t T v
- TYPE 6AUS
Eg = 6.3VOLTS

3 L GRiD-N22 vOLTS = 100

g GRID-N23 VOLTS = 0O
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MEDIUM-MU TWIN TRIODE

Miniature type used as phase inverter or

amplifier in televigion receivers employing series-

6 AU7 connected heater strings. OQutline 12, OUT-

LINES SECTION. Heater volts (ac/dc), 12.6

(serieg), 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-

ing it, see type 6CG7. Peak heater-cathode volts, 200 max. When the heater is positive with

respect to the cathode, the de vomponent of the heater-cathode voltage must not exceed 100 volts.

Except for heater and heater-cathode ratings, type 6AU7 is identical with miniature type 12AU7. The
6AU7 is a DISCONTINUED type listed for reference only.

MEDIUM-MU TRIODE— H
SHARP-CUTOFF PENTODE OB 2RO B
6 AU 8 Miniature type used in a wide P13 =0\Oa
variety of applications-in television re- gt
ceivers employing series-connected GTE ®czp
heater strings. The pentode unit is | B

used as a video amplifier, an if ampli- kT i

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) . 6.3 volts
HEATER CURRENT. ....... o 0.6 ampere
HEATER WARM-UP TIME (Average)*. . 11 seconds
DIRECT INTERELECTRODE CAPACITANCES:
Triode Unit:
Grid to Plate. . ... ... ... ot 2.2 puf
Grid to Cathodeand Heater. . ............. ... iviiiiniiiaias 2.6 wuf
Plate to Cathode and Heater. .. 0.54 uuf
Pentode Unit:
Grid No I to Plate. ... ... it it 0.044 paf
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7.5 pul
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Interna! Shield. ... 2.4 puf
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Triode Grid to Pentode Plate. . . ..........ovi it iiiinenernans 0.022 max upf
Pentode Grid No.1 to Triode Plate. . . ......... ... .. ... iiiiiinn., 0.006 max nuf
Pentode Plate to Triode Plate. . ... ............ o iiiiiiiiiiiinen 0.12 max wuf

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

CLASS A; AMPLIFIER

Maximum Ratings: Triode Unit Pentode Unit

PLATE VOLTAGE. . .0ttt iin e ciininsannsenans 300 max 300 max volts
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. . . ... ......... - 300 max volts
GRID-NO.2 VOLTAGE. . ..\ .\ teetvenreiniiinireneranares - See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . . ... ... ... ... o i, 0 mazx 0 max volts
PLATE DISSIPATION. . . .. ... it iire i ans 2.5 max 3 max watts
GRID-No0.2 INPUT:

For grid-Na.2 voltages up to 150 volts. . .. ............. - 1 max watt

For grid-No.2 voltages between 150 and 300 volts.
PEAK HEATER-CATHODE VOLTAGE:

- See curve page 67

Heater negative with respect to cathode. .. 200 max 200 mazx volts

Heater positive with respeet to cathode. ............... 200" max 200%max volts
Characteristics:
Plate Supply Voltage. . ... ... ... ittt 150 200 volts
Grid-No.2 Supply Voltage. . .. - 126 volts
Cathode-Bias Resistor. . .. ............. FN - 150 82 ohms

AVERAGE CHARACTERISTICS
PENTODE UNIT
TYPE GAUB

E¢=8.3 VOLTS
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Amplification Factor. ... 40 -

Plate Resistance (Approx 8200 - . 150000 ohms
Transconduetance. .. .........ouuiuienionarnennuan. 4900 7000 pmhos
Grid-No.1 Voltage (Approx.) for plate current of 100 ua . -6.6 -8 velts
Plate Current. . ... 15 ma
Grid-No.2 Current - 3.4 ma

Maximum Circuit Values:

Grid-No.1-Circuit Resistance: .
For fixed-bias operation. ............... ceeee 0.5 maz 0.25 mar megohm
For cathode-bias operation....... 1.0 max 1.0 max megohm

® The dc component must not exceed 100 volts.

P
BEAM POWER TUBE

6AV5'GA Glass octal types used as hori- 'c“a'

: zontal deflection amplifiers in tele- 0
6AV5-GT vision receivers employing either \“/
transformer coupling or direct cou- (8)
pling to the deflecting yoke. 6AV5-GA °' 2
Outline 33, 6AV5-GT Outline 22 or 23, OUTLINES SECTION. Tubes require
octal socket and may be mounted in any position. Type 6AV5-GT is a DISCON-
TINUED type listed for reference only.

HEATER VOLTAGE (AG/DC) . . .o\t ittt it iiitaitaeiieieinennns .. 6.3 volts
HEATER CURRENT. . o oottt it ottt it iiiiiiitetae e aeeraanananns . 1.2 amperes
T RANSCONDUCTANCEX . .« L . ittt ittt ettt iaeennns 55600 umhos
MU FACTOR, Grid No.2 to Grid No.1¥. . ., .. .. .. ... ... .....c..cuvune. . 4.3

* Plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —22.5
** Triode connected plate and gx'ld No.2 volts, 150; grid-No. 1 volts, ~22.5.

HORIZONTAL DEFLECTION AMPLIFIER

Maximum Ratings: For operation in a 525-line, 80-frame system
PO PLATE VOLTAGE. .. .0 ittt etttnennctatneinsnentesoateneasannanennn 560 max volts
PEAK PosSITIVE-PULSE PLATE VOLTAGE t (Absolute Maximum)............. 5600°max volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE. ... . ..0iit it iiinnnennns ~1250 max volts
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE . . . ¢ ot iei e siiiiannnneanseannnns 176 mazx volts
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL~GRID) VOLTAGE?T. .. ......... -800 maz volts
CATHODE CURRENT:
Peak..............ooc0iiuee e et e, . 400 max ma
AV OTAZ . . . i it e e ie e 110 mazx ma
GRID-NO.Z INPUT. . . .o i ittt ittt et iat ettt e ae s aiiiunneenn 2.6 mazr watts
PLATE DISSIPATIONT . . o i i it i i it i iai e ieiennann 11 mazx watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ............................ 200 mazx volts
Heater positive with respect tocathode. .................covun... ‘e 200mmax volts
BuULB TEMPERATURE (At hottest point). .. ... ..ot iiiinnninnennnn. 210 mazx °C
Maximum Circuit Value (For i rated conditions):
Grid-No.1 Circuit Resistance................ e e e 0.47 max wmwegohm

1 The duration of the voltage puise must not exceed 15 per cent of one horizontal scanning cycle. In a
b25-line, 30-frame system, 15 per cent of one horizontal scanning eycle is 10 microseconds.

© Under no circumstances should this absolute value be exceeded.

t1 An adequate bias resistor or other means is required to protect the tube in the absence of excitation.
® The dc component must not exceed 100 volts.

TWIN DIODE—
HIGH-MU TRIODE

Miniature type used as combined
6 AV6 detector, amplifier, and ave tube in
automobile and ac-operated radio re-
ceivers. The 6AV6 may be substituted
directly for the 6AT6 in applications
where the higher amplification of the .
6AV6 is advantageous.

HEATER VOLTAGE (AC/DC) . et v v ve v iireinnannnns et e e 6.8 volts
HEATER CURRENT. .. o0 ivvivnnnncncnanensn N 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Triode Grid to Triode Plate......... it et ettt e et eanian 2.0 frm
Triode Grid to Cathode and Heater. . .. ... .....ccoiiiieivennnnnnnnns 2.2 uuf
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Triode Plate to Cathode and Heater. ........c..iiiiiiivrvrncnnnsnans 0.8 upf
Plate of Diode Unit No.2 to Triode Grid. .. ....oviiiiiiiiiviennnnocens 0 max
Moximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. . . . .ottt aeirasanaisannonasnssnsasascssosannssnans 300 maz volts
GRID VOLTAGE, Positive Bias Value. .. ......coiiiiiiiiiiiiiiiiiiinnenn, 0 maz volts
PLATE DIBBIPATION. .. ..ot ivinninnsissioneansseronsessesrscasnsnssans 0.5 mazx watt
me HpaTEr-CATHODE VOLTAGE:
tive withr t to cathode 90 mazx volts
Heater positive with respect tocathode. ..........o.oiiiiivineinninnas 90 mazx volts
Characteristics:
Plate Voltage. . . .. .o iiiiriiiie it iersesasstanrsoanansans 100 250 volts
Grid Voltage. . ... .. i ittt ittt ritineaeassnnnnacaannns -1 -2 volts
Amplification Factor e 100 100
Plate Resistance. . .............. ... 80000 62500 ohms
Transconductance............... N 1250 1600 umhos
Plate Current........ Y 0.50 1.2 ma

Maximum Rating:

PLATE CORRENT (Bach Unit) . .....ooouuieiii ittt iiiieiienernnnns 1.0 mazx
The two diode plates are placed around a cathode, the sleeve of which i is common to the tnode
unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not recommended.

INSTALLATION AND APPLICATION , {VEROE DOOE Crampcrencpcs,
Type 6AV6 requires miniature seven- TWPL6AVE  F,eavolks
contact socket and may be mounted in any £ 3 160
position. Outline 11, OUTLINES SECTION. 3
When the heater is operated on ae with
a transformer, the winding of the transformer
. which supplies the heater circuit should oper-
ate the heater at the recommended value for
full-load operating conditions at average line
voltage. Under any condition of operation,
the heater voltage should not be allowed to
rise more than 10 per cent above the rated
value. When the 6A V6 is used in automobile
receivers, the heater terminals should be
eonnected directly across a 6-volt battery.
In receivers that employ a series-heater
connection, the heater of the 6AV6 may be lo
operated in series with the heater of other 55
types having the same heater-current rating. ™
The current in the heater circuit of the 6AV6 a R
should be adjusted to the rated value for the 00 SOLTS BoVELCED BY SIODE
normal supply voltage. Refer to ELECTRON 22CM-6875T
TUBE INSTALLATION SECTION, Filament and Heater Power Supply, for
a discussion of arrangement of heaters in series-keater 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 supply 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
crcuits, Refer to the RESISTANCE-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

" TRIODE UNIT
E | TYPE GAVE
¥ E ¢ = 6.3VOLTS
&
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HIGH-MU TRIODE—
SHARP-CUTOFF PENTODE

6AWB Miniature types used in a wide

6 AW8 A variety of applications in television

- receivers 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-frequeney eseil-

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) . . .. o\ttt e ettt et et et ie e 6.3 votts
HEATER CURRENT. . .. ..ottt ittt et it e 0.6 ampere
HEATER WARM-UP TIME (AVERAGE)*. . . ..... ... ...oiiitarunnnnnas 11 seconds

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

DIRECT INTERELECTRODE CAPACITANCES:

Triode Unit: 6AWS 6A8-A
GridtoPlate. . . ... ... ... ... 2.2 2.2 puf
Grid to Cathode and Heater. . ...................... 3.2 3.2 pf
Plate to Cathode and Heater. . . ... ... .............. 0.32 0.32 puf
Pentode Unit:
Grid No.ltoPlate. .. ... ......................... 0.036 max 0.04 max nul
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and
Internal Shield. ............... ... .. .. ... .... 11 10 upf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-
ternal Shield. .. ............... ... ... e 2.8 8.6 puf
Triode Grid to Pentode Plate. . ........................ 0.08 max 0.016 mazx padf
Pentode Grid No.1 to Triode Plate. . ................... 0.008 max 0.006 max auf
Pentode Plate to Triode Plate. . . ...................... 0.2 max 0.15 max nuf
CLASS A, AMPLIFIER
Maximum Ratings: Triode Unit Pentode Unit
PLATE VOLTAGE. ... ..............0cciiiiiiinnann. 300 max 300 max volts
GRID-NO.2 {SCREEN-GRID) SUPPLY VOLTAGE. . ... ........ - 300 max volts
GRID-NO2 VOLTAGE. . . ... ...ttt - See curve page 67
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GRID-NO.1 (CONTROL~GRID) VOLTAGE:

Negative bias value. . ....................c.inn.., - 50 mazx volts

Posttive bias valoe. ... ....... e .. - 0 max volts
PLATE DISSIPATION (BAWS) . .........c..0iiiiiiinnnns, 1 max 3 max watts
PLATE DISSIPATION (BAWS-A) . ............ovvviinnnn, 1 mazx 3.25 max watts
GRID-No.2 INPUT:. .

For grid-No.2 voltages up to 150°volts. . ............. - 1 mazx watt

For grid-No.2 voltages between 150 and 200 velts. . ... - See curve page 67
PBAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.,............ 200 max 200. max volta

Heater positive with respect to cathode. ............. 200°max 200°mazx volts
Characteristics:
Plate Supply Veltage. .. .............................. 200 200 volts
Grid-No.2 Supply Voltage. . ........................... - 150 volts
Grid-No.XVoltage. ..............cooviiniiinnn... -2 0 volts
Cathode-Bias Resistor. . .............................. - 180 ohms
Amplification Factor................ ... ... ... ... 70 -
Plate Resistance (APProx.). .. ..............cooviunn... 17500 400000 ohms
Transconductance. . . .........voueiierneeiiianana... 4000 9000 umhos
Grid-No.1 Voltage (Approx.) for plate current of 10 pa. ... -5 -10 volts
Plate Current. . ... ..ottt 4 13 ma
Grid-No2 Current. . ..............coiiiiiiiiiienini. - 3.5 ma
Maximum Circuvit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. . .......................... 0.5 maz 0.256 max  megohm

For cathode-bias operation. ........................ 1.0 max 1.0 mez  megohm

°The dc component must not exceed 100 volts.

P
()
"3 HALF-WAVE VACUUM RECTIFIER
Glass octal type used as a damper
o (?),, tubein horizontal deflection circuits of 6AX4'GT
00 ot N television receivers. Outline 22, QUT-

AW ORION 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 this tube, like other power-handling tubes, be adequately ventilated. For
curve of average plate characteristics, see page 64.

HEATER VOLTAGE (AC/DE) ... oot vttt ittt eieneetieeieaan e iaaeeenas 6.3 volts
HEATER CURRENT. . ..ottt ittt ettt e 1.2 amperes
X . DAMPER SERVICE

Maximum Ratings: For operation in a 525-line, 80-frame system
PEAK INVERSE PLATE VOLTAGE# 4400* mazx volts
PEAK PLATE CURRENT 750 max ma
DC PLATE CURRENT. .......... 125 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . 4400*»max volts

Heater positive with respect toeathode. . . ................ ... ..., .. 300 ¢ maz volts

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning eycle. In
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds.

* Under no circumstances should this absotute value be exceeded.

= The de component must not exceed 900 volts,

o The de component must not exceed 100 volts.

FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power
supply of radio equipment having mod- 6Ax5 ‘GT
erate de requirements. The heater of
this tube can be operated from the
same transformer winding that sup-
plies other 6.3-volt tubes in the receiver. In addition, because its heater-cathode
construction gives the same heating time as that. of other heater-cathode types in
the receiver, use of the 6AX65-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 filter capacitors having lower peak voltage ratings than requn'ed for a filament-

type rectifier tube.
HEATER VOLTAGE (AC).....c0u.. ebieeereiieaas Creeraiiiaaes [P .. 6.8 volts
HEATER CURRENT. ....... 1.2 amperes
FULL-WAVE RECTIFIER
Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . . .. vooivivieiinennannnns v cevees. 1250 max volts
PEAK PLATE CURRENT (Per Plate) . .. .........oiiviiiinviiennn PPN 3756 mazx ma
Hor-SWITCHING TRANSIENT PLATE CURRENT
For duration of 0.2 second maximum. .......... ... coviiiii i, 2.6 max amperes
AC PLATE SUPPLY VOLTAGE (Per Plate, rms) See Rating Chart
DC OutpuT CURRENT (Per Plate, rms) .. .................c.oovann, See Rating Chart
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ........... ... ... ..o iiniiun, 450 max volts
Heater positive with respect tocathode........................... vvo. 450 mazx volts
Typical Operation with Capacitor Input to Filter:
AC Plate-to-Plate Supply Voltage (rms). .. ........ooveuven... 700 900 volts
Filter Input Capacitor*, . ... ... ... ... ... ... ...t irirnrannnnn 10 10 uf
Effective Plate-Supply Impedance Per Plate. . ................. 50 105 ohms
DC Output Voltage at Input to Filter (Approx.):
62.5ma ...... ... i 3956 - volts
At half-load current of { o 540 volts
350 ’ - volts
At full-load current of 5 wo Yol
Voltage Regulation (Approx.): .
Half-load to fulldoaed current. .. .. ...........0.uuven [ 45 50 volta
Typical Operation with Choke Input to Fifter:
AC Plate-to-Plate Supply Voltage (rms). . ..........coevunrenn 700 900 volta
Filter Input Choke. .. ......... i 10# 104 # henries
DC Qutput Voltage at Input to Fllter (Approx.):
Bma . ......iiiiiin eeesaas 270 - volts
At half-load current of { 62.5 ma - 365 volts
150 ma 260 volts
At full-load current of 125 ma = 350 volts

Voltage Regulation (Approx.):
Half-load to full-load current. ... ........ .. ..o iinvuinn.nn 20 15 volts

* Higher values of capacitance than indicated may be used but the effective plate-supply impedance
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate
current.

# This value is adequate to maintain optimum regulation in the region to the right of line L=10H 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 reguiation.

# # This value is adequate to maintain optimum regulation in the region to the right of line L=10H on
curve OPERATION CHARACTERISTICS With Choke Input to Filter, provided the load current is
not less than 35 ma. For load currents 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.1
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 alse 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.

RATING CHART
TYPE BAXS-GT ET‘.=e.3I voLTs
k CAPACITOR OR CHOKE INPUT
NN CHOKE INPUT ONLY

1 [ max'operring

4
<]

OC OUTPUT MILLIAMPERES PER PLATE

o 100 200 300 400 500
AC PLATE SUPPLY VOLTS (RMS)PER PLATE
92CM~7383T
OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER
TYPE 6AXS5-GT Eg=6.3 VOLTS AC TYPE 6AXS-GT E¢=&3 VOLTS AC T
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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-

6AZ8

ode unit is used in low-frequency oscillator, syne-separator, sync-clipper, and phase-
splitter circuits. Outline 12, OUTLINES SECTION. Tube requires miniature

nine-contact socket and nmay be mounted in any position.

HEATER VOLTAGE {(AC/DC) . ....vviiiiiiinnnannes e
HEATER CURRENT. . ... iinrieinsensaannannans
DIRECT INTERELECTRODE CAPACITANCES:
Triode Unit:
Grid to Plate. . ... ... . i i it ettt
Grid to Cathode, Heater, and Internal Shield. . .................. ...
Plate to Cathode, Heater, and Internal Shield. ......................
Pentode Unit:
Grid No.lto Plate. . . ... ..o i i i i,
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. ...
Triode Grid to Pentode Plate. . . ........... ... .. ... ... ... . .. ... ...
Pentode Grid No.1 to Triode Plate . . . . ............ ... ... .. .. ... .. ...,
Pentode Plate to Triode Plate . . .. _........ ... .. ... ... ... . ...

CLASS A; AMPLIFIER

Maximum Roatings: Triode Unit
PLATE VOLTAGE. .. .. ... ittt it inanaanasa 300 mazx
GRID-NO.2 {(SCREEN-GRID) SUPPLY VOLTAGE . . ... ........ -
GRID-NO.2 VOLTAGE. . .. ...ttt iiieinnnennnans -
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . . ... ... .. ... .. ... ... i, 0 mazx
PLATE DISSIPATION. .. . ...ttt inan e iansaanaas 2.6 max

GRrID-No0.2 INPUT:
For grid-No.2 voltagesup to 150 volts. ... ........... -
For grid-No.2 voltages between 150 and 300 volts. .... -
PEAK HEATER-CATHODE VOLTAGE:

6.3 volts
0.45 ampere
1.7 upt
2 puf
1.7 pul
0.02 max e
6.5 upf
2.2 upf
0.027 max upf
0.020 max puf
0.045 max puf
Pentode Unit
300 max volts
300 max volts
See curve page 67
0 max volts
2 maz watts
0.6 max watts

See curve page 67

Heater negative with respect to cathode. . ............ 200 mazx 200 max volts
Heater positive with respect to cathode. ............. 200emax 200smax volts
AVERAGE PLATE CHARACTERISTICS
" . ; TRIODE _UNIT
TYPE BAZ8~
Egp =63 VOLTS
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Characteristics: .
Plate Supply Voltage . . ... ............ciiieinenan.... 200 200 volts
Grid-No.2 Voltage. ........ e e - 160 volts
Grid-No.l Veltage. . . ... ..cimenttrimiininannnnnnan -6 - volts
Cathode-Bias Resistor - 180 ohms
Amplification Factor. ........ ... ciiiiiiiernrnnnnann.. 19 -
Plate Resistance (APProX.). . ....covinivneneenennnnnnn. 5750 600000 ohms
Transeonductance. . . ... ...ouvuereernerrrnreneenianns 3300 6000 wpmhos
Grid-No.1 Voltage (Approx.) for plate current of 10 usa. ... -19 - volts
Grid-No.1 Voltage (Approx) for transeonductance of 100

T P - -12.6 volts
Plate Current. . . ... ittt ittt 13 9.5 me
Grid-No.2 Current. . ......... .. ittt - 3 ma
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:*

For fixed-bias operation. . . ......................... 0.5 max 0.25 max megohm

For cathode-bias operation., . ....................... 1.0-max 1.0 max megohm

u The de component must not exceed 100 volts.
* If either unit is operating @t maximum rated conditions, grid-No.1-circuit resistance for both units
should not exeeed the stated values.

AVERAGE PLATE CHARACTERISTICS

PENTODE UNIT
Y T
TYPE 8AZ8
E¢=0.3 VOLTS
| GRID=-N2 3 VOLTS s 0
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[ : —
; e 3
—— 10
) 00 200 300 400
PLATE VOLTS R
Q2TM -8825T
NC G
@G POWER TRIODE
» e e NC Glass octal type ue}ed in output stage of
radio receivers and amplifiers. Outline 51, QUT-

LINES SECTION. Tube requires octal socket ’
and may be mounted in any position. For in- 6B4-G
4 evo stallation and application information, and
Q typical operation as a single-tube class A am-
NC NC plifier, refer to type 2A3. Filament volts (ac/dc),
6.3; amperes, 1.0. Maximum ratings as push-
pull class AB: amplifier: plate volts, 325; plate dissipation, 15 watts. Type 6B4-G is used principally
for renewal purposes.

PUSH-PULL CLASS AB, AMPLIFIER

Typical Operation (Values are for Two Tubes): Fized Bigs Cathode Bius

Plate Supply Voltage. ............c.v it 326 326 volts
Grid Voltage®. .. ... . ittt it ie ittt e -68 - volts
Cathode-Bias Resistor. .. ..... ... ... ..ot it iiienennnninna. - 850 ohms
Phate Current. . ....ovv it e 80 80 ma
‘Effective Load Resistance (Plate-to-plate)...................... 3000 5000 chms
Total Harmonie Distertion. ..................ooiiiiiieen.., 2.5 (] _ per cent
Power Output. . .... e et e, . 16 10 watts

* (Grid voltage referred to nnd-pomt of ac-operated filament.
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DIRECT-COUPLED POWER TRIODE Py © c-r.

Glass type used as class A1 power amplifier.
One triode, the driver, is directly connected

within the tube to the second, or output, triode. ) (5)K
6B5 Outline 42, OUTLINES SECTION. Tube re- Ptz

quires six-contact socket. Heater volts (ac/dc), ‘

6.3; amperes, 0.8. Characteristics of input and ° o

output triodes as class A amplifier follow. Input H N
triode: plate volts, 300 mazx; grid volts, 0; plate
ma., 8. Qutput triode: plate volts, 300 maz; plate ma., 46; plate resistance, 24000 ohms; load resistance,
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only.

TWIN-DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube. OQutline 38, OUT-
LINES SECTION. Tube requires octal socket.
686 G Heater volts (ac/dc), 6.3; amperes, 0.3, Within
- its triode maximum plate-voltage rating of 250
volts, this type is similar electrically 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-

6B7 plifier, and ave tubes. Outline 39, OUTLINES

SECTION. These types fit the small seven-con-

6B7S tact (0.756-inch, pin-circle diameter) socket. Ex-

cept for interelecirode capacitances, the elec-

trical characteristics of the 6B7 are identical

with. those of type 6B8-G. Type 6B7S has the

external shield connected to the cathode. In

general, its electrical characteristics are similar to those of the 6B7, but the two types are usually not
directly interchangeable. These are DISCONTINUED types listed for reference only.

— TWIN-DIODE—
REMOTE-CUTOFF PENTODE

Metal type 6B8 and glass octal type 6B8-G

6B8 are used as combined detector, amplifier, and

ave tubes. Outlines 4 and 38, respectively,

OUTLINES SECTION. Type 6B8 is used

688-G 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.

Heater volts (ae/de), 6.3; amperes, 0.3. Maximum ratings of pentode unit as class A: amplifier; plate

volts, 300 max; grid-No.2 (screen-grid) volts, 125 mazx; grid-No.2 supply volts, 300 max; grid-No.1 volts,

0 min; plate dissipation, 8.0 max watts (6B8), 2.25 mar watts (6B8-G); grid-No.2 input, 0.8 maz watt.

For typical operation as a resistance-coupled amplifier, refer to Chart 5, RESISTANCE-COUPLED
AMPLIFIER SECTION.

H P

REMOTE-CUTOFF PENTODE e‘° R .
( ©

Miniature type used as rf ampli-
6B A6 fier in standard broadcast and FM re-
ceivers, as well as in wide-band, high- Ga Jo
frequency applications. This type is s ()
similar in performance to metal type Gt
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 velts
HBATER CURRENT. .................. ... 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
GridNo.ltoPlate. . .......... ... ... .. ciiiun, eiesss eeeiaaa, 0.0085 max uuf
Grid No.l to Oathode, Heater, Grid No.2, Grid No.8, and Internal Shield 5.6 pupaf
Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield.... 6.0 puf
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Maximum Ratings: ) CLASS A, AMPLIFIER ‘
PLATE VOLTAGE. . . .0ttt it iiiiniianinetstnrnnareinesnanaaannnaanes 800 max volts
GRID-N 0.2 (8CREEN-GRID) VOLTAGE. . .. .. ittiiisareninararsennannass See curve page 67
GRID-NO.Z SUPPLY VOLTAGE. . .ttt vt vierireeenertaarrosassoaneinoes 800 max volts
PLATE DISSIPATION. .. ... 0.ttt iiiin e enans s R, s 8-max watts
GRID-No.2 INPUT:

- For grid-No.2 voltagesup ta 150 volts. . . . ...... ... ... ...oiin.uns 0.6 max watt

Fot grid-No.2 voltages between 150 and 300 volts.

See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value. . . ... ... it it iiiieiia e 60 max volts

Positivebias value. . .. .. ... ... i i i e i e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode...........c.ciiviiiiinenannnn 90 mar volts

Heater positive with respect to cathode............oiiiiiiieniiaans 90 maxr volts
Characteristics: ) »
Plate Supply Voltage .................................... 100 250 volts
Grid No.3 (Suppressor Grid) Connected to cathode at socket
Grid-No.2 Supply Voltage. . ........ceiviini s 100 volts
Cathode-Bias Resistor. ... ... .. 68 68 ohms
Plate Resistance (Approx.). e 0.26 1.0 megohm
Transconductance. . . ...... ... o i i 4300 4400 umhos
Grid-No.t Voltage (Approx.) for transconductance of -20 -20 volts
Plate Current : ; .10.8 11 ma
Grid-No.2Current. . ..ot e e, 4.4 4.2 ma

INSTALLATION AND APPLICATION

~Type 6BAS requires miniature seven-contact socket and may be mounted in
any position. Outline 11, OUTLINES SECTION For heater and cathode con-
siderations, refer to type 6AVE.

Qqntrol?nd bias variation will be found effective in changxng the velume of
the receiver. In order to obtain adequate volume control, an available grid-No.1-
bias voltage of approximately 50 volts will be required. The exact value will depend
upon.the circuit de81gn and operating conditions. This voltage may be obtained,
depending on the receiver requirements, from a potentiometer across a fixed supply
voltage, from a variable cathode-bias resistor, from the ave system, or from a
combmatxon 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-
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.8 prac-
tically removes these effects, it is practical to obtain grid-No.2 voltage through a
series-dropping: resistor from the plate supply or from some high intermediate

AVERAGE PLATE CHARACTERISTPCS
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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.t 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
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.
[ )

PENTAGRID CONVERTER

6B A7 Miniature type used as converter

in superheterodyne circuits especially

those for the FM broadcast band. Out-

line 14, OUTLINES SECTION. Tube

requires miniature nine-contact socket

and may be mounted in any position. Its characteristics are similar to those of
metal type 6SB7-Y. For heater and cathode considerations, refer to type 6AVS.

HEATER VOLTAGE (AC/DC) . o0t e iivertvntenrenanneraeanesnesneansnsonens 6.3 volta
HEATER CURRENT. . ...\ ttttttneteternnaanonnenoossoesrannnneeesas.s 0.3 ampere

DIRECT INTERELECTRODE CAPACITANCES:

Grid No.8 to All Other Electrodes (RF INput). . ....vvvvevvnneennnnesn 9.6 wd
Plate to All Other Electrodes (Mixer Qutput)............... - 8.8 Y
Grid No.l to All Other Electrodes (Oscillator Input)................... 6.7 sk
Grid NoB to Plate. . .. ...ttt iiiiiie i et iieeeeeee e 0.19 max g
Grid No.1 to Grid No.3........... et ebene et iaira ettt 0.1 maz pul
Grid No.Ito Plate. .. ... ... ittt iiinrenannnnenns 0.06 max pud
Grid No.1 to All Other Electrodes Except Cathode. ................... 3.4 gt
Grid No.1 to Cathode. . . ......vinitirt ettt et nernensnnnnnenns 3.3 uul
Cathode to All Other Electrodes Except Grid No.1 4.0 puf
Maximum Ratings:
PLATE VOLTAGE . .o .\ttt ittt ittt teattentaanntesnssrnnneannesnnnenns 800 max volts
GRID-N0.5-AND-INTERNAL-SHIELD VOLTAGEA 0 max volts
GRIDS-N0.2-AND-N0.4 (SCREEN-GRID) VOLTAGE 100 max volts
GRIDS-N0.2-AND-N 0.4 SUPPLY VOLTAGE 300 mazx volts

PLATE DISSIPATION. .. ..iiiviniinennnnnennnn. 2.0 max watts

GRIDS-NO.2-AND-NO.4 INPUT. . ............... 1.5 max watts
TOTAL CATHODE CURRENT .. .......vvveerravrunneennnannennss 22 maz ma
GRID-NO0.3 VOLTAGE:

Negative bias valte. . ... ...t iiiitiriiierereerassonenesoerennse. 100 max volts

Positive bias value . ...... ... ittt i i 0 maz volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode .. .........cvvvveivnnnnnns. I 90 max volts

Heater positive with respect to cathode...........covevvvvinnunnnennn, 90 maz volts
Characteristics (Separate Excitation):*
Plate Voltage .. .. ...ttt iiiiietieennensennnenesnn,s 100 250 volts
Grid No.5 and Internal Shield*. .. .. .........ccooiviiiinninnan.. Connected directly to ground
Grids-No.2-and-No.4 (Screen-Grid) Vdltage ...........covvuunn... 100 100 volts
Grid-No.3 (Control-Grid) Voltage ... .....c.oovvviinenraninnn... -1.0 -1.0 volt
Grid-No.1 {Oscillator-Grid) ResiBlor .. ......ccovveeennennannnnnn.. 20000 20000 ohms
Plate Resistance (APProx.) . .....vviiiirerereiinnnnnennnasoenns 0.5 1.0 megohm
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Conversion Transconduetance. .. ... ............coouuvrennnu.. 900 950 pmhos
Conversion Transconductance (Approx.)¥* ... ... .............. 3.5 3.5 umhos
Prate Current . ... ... ... ... ... . i, 3.6 3.8 ma
Grids-No 2-and-No.d Current . .. ....... ..ot iveiiiiinn... 10.2 10 ma
Grid-No.1Current..................... .. iiiiiiinao., 0.35 0.35 ma
Total Cathode Current. .. ... ... ... ... .oiiiiiuinnnn.nn.. 14.2 14.2 ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil-
ating) is approximately 8600 umhos under the following conditions: signal applied to grid No.l at zero
bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the
plate current iz 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.8 bias of -20 voits.
4 Internal Shield (pine No.6 and No.8) connected directly to ground.

MEDIUM-MU TRIODE

Miniature type used as an rf am-
plifier in the cathode-drive cireuits of
uhf television tuners covering the fre- 6BC4
quency range of 470 to 890 megacycles
per second. Outline 10, OUTLINES
SECTION. Tube requires miniature nine-contact socket and may be mounted in
any position.

HEATER VOLTAGE (AG/DO) . ..\ c vttt ivn it iiinncnansaaneranonenansas 6.3 volts
HEATER CURRENT. . ...t ittt et mrite e tetnnenereaeneasessas 0,225 ampere

DImECT INTERELECTRODE CAPACITANCES (Approx.):
Gridto Plate. . . ... . e i e e . 1.6 puf
2.9 puf
0.26 uf
2.7 puf
250 max voits
2.5 maz watts
25 max ma

PEAK HEATER-CATHODE VOLTAGE:!:

Heater negative with respect to cathode. . ... ........................ 75 maz voits
Heater positive with respect to eathode. . ... ........................ 15 max volts

AVERAGE PLATE CHARACTERISTICS
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Characteristics:
Plate Supply Voltage. . ..o vii ittt iiiittiiirinienrosnoratisvanasess 150 volts
Cathode-Bias ResiStor. . . oo iv ittt iiiiiaiasiinerieiesannanns 100 ohms
Amplification FaCtOr. .. oiovit ittt iiieiietneneeerrroneennnasccsnasns 48
Plate Resistance. . ... .. ... .. ot i it e e 4800 ohms
TranscoOndUCLANCE. . o . oot vet vt ettnttiatasesssossrsrarocsnsocennnnne 10000 umhos
Grid Voltage (Approx.) for platecurrent of 10 ua.. ... ... iviiivenn -10 . volts
Plate CUITent. . oot i it i i i e i s 14.6 ma
Maximum Circuit Values (For mazxi rated conditions): '
Grid-Circuit Resistance: B
For fixed-bias operation. .. ..........iiiiiiiiiniiriininrraniianans Not recommended
For cathode-bias operation. .. ....... ... ... i il 0.5 maxr megohm

SHARP-CUTOFF PENTODE

Miniature type used in compact

6BC5 radio equipment as an rf or if amplifier

at frequencies up to 400 megacycles

per second. Outline 11, OUTLINES

SECTION. Tube reqmrw miniature

seven-contact socket and may be mounted in any position. Except for a slightly

higher transconductance, this type is similar electrically to type 6AGS5. Heater

volts (ac/dc), 6.3; amperes, 0.3. For heater and cathode considerations, refer to
type 6AV6.

TRIPLE DIODE

Miniature type containing three

6BC7 high-perveance diode units in one en-
velope used in dc restorer circuits of

color television receivers. Also used in

AM /FM radio receivers as a combina-

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) . . ..ottt ittt e iavntennaennninoianns 6.3 volts
HEATER CURRENT. . ... ittt iiitnnne e itanarnnaracnaneesnneenanan 0.450 . ' ampere

Maximum Ratings (Each Diode Unif) : s
PEAK INVERSE PLATE VOLTAGE. . .. . ... .. iiiiiiiiieiiiiiiaraannsan 330 max volts

PEAK PLATE CURRENT®. . .. ... ... ittt iiieeeaanaeriianns 54 max ma
DC OUTPUT CURRENT . . . o oottt ettt iita e aanansanns 12 mazx ma
PEAXK HEATER-CATHODE VOLTAGE: ’
Heater negative with respect toecathode. . ................ .. ... .... 200 max volts
Heater positive with respect to cathode. . .. ..... .. ... ... ... ... ... 200 mazx volts

* In rectifier service, the minimum total effective plate-supply impedance per plate is 560 ohma.

H
MEDIUM-MU TWIN TRIODE "o L @

Miniature type used in cascode- "“"2(3)

6BC8 type circuits of vhi television tuners.

This type has a semiremote-cutoff o1}

characteristic which reduces cross-

modulation effects in the receiver. The

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) . . .o ittt it it ettt ittt enrananas 6
HEATER CURRENT. . ... ...t iiieniiinnnennnnns N 0.
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DIRECT INTERELECTRODE CAPACITANCES:*
Grid to Plate (Each Unit). . ............................... Ceeeeene 1.4 puf
Grid to Cathode, Heater, and Internal Shield (Each Unit)............. 2.6 unf
Plate to Cathode, Heater, and Internal Shield (Each Unit)........... . 1.3 i
Heater to Cathode® (Each Unit). .. ..o i i e 2.3 pupd
Grig of Unit No.1 to Grid of Unit No.2. ................... I oo 0,007 max puf
Plate of Unit No.1 to Plate of Unit No-2. . ........c.ciiiiiinneineienes 0.015 mazx s
* With external shield tied to cathode of unit under test, except as noted.
® With external shield connected to ground.
CLASS A, AMPLIFIER (Each Unit)
Maximum Ratings:
PLATE VOLTAGE. . ... ittt it aiietiteennteoniinneeraneeransenns 250 mazx volts
PLATE DISSIPATION. ... .. et ettt e it ae e 2 max watts
CATHODE CURRBNT. . ...\ ittt titt ettt iaeseeinraaneaennnernnes 20 maz ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode................c.veuunnn. ve 200 max volts
Heater positive with respect to cathode..........ccoovivinviiien. . 200%maz volts
Characteristics:
Plate Supply Voltage. . ... ... it i ettt s 150 mazx volts
Cathode-Bias Resistor. . ... ... ... iiitiiiiiioniinaiaernennns Ve 220 ohms
Amplifleation Factor. . .. .. ...ttt ves 35
Transconductance. . . . ...ttt ittt i ven 6200 umhos
Grid Voltage (Approx.) for transconductance of 50 umhos. . ........... e -13 volts
Plato Current. .. ... ..o it iiniinneracanns eeeiiaes 10 ma

Maximum Circuit Value:

Grid-Circuit Resistance:
For cathode-biasoperation. . .......................

8 The de component must not exceed 100 volts.

AVERAGE CHARACTERISTICS
FOR EACH UNIT

0.5 max megohm
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SHARP-CUTOFF BEAM TRIODE

Glass octal types used for the voltage regu-
lation of high-voltage, low-current dc 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 maz, 6BD4-A 27000
maz; unregulated desupply volts, 6BD4 40000

92cM-8788T

6BD4
6BD4-A

mazx, 6BD4-A 55000 max; de grid volts, -126 maz; peak grid volts, -550 maw; de plate ma., 1.5 maz;
plate dissipation, 6BD4 20 max watts, 6BD4-A 25 max watts; peak heater-cathode volts, 180 max, When
operated at plate voltages above 16000 volts, these tubes will produce X-rays which can constitute a
health hazard unless the tubes are adequately shielded. Type 6BD4 is a DISCONTINUED type hsted

for reference 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- H ‘ GZ
. ance to metal type 6SK7. Outline 11, OUT-
6806 LINES SECTION. Tube requires minfature ‘

seven-eontact socket and may be mounted in 6, ()

any position. Heater volts (ac/dc), 6.3; am~ c,’g K

peres, 0.3. For heater considerations, refer to

type 6AV6. Maximum ratings as class A, am- Gt

plifier: plate volts, 300 mazx; grid-No.2 volts, R
125 maz; plate dissipation, 3 max watts; grid-No.2 input, 0.65 max watt; total cathode ma., 14 maz;
pesle heater-cathode volts, 90 maz. Type 6BD6 is used principally for renewal purposes.
Characteristics:
Plate Voltage. . . ..... ... .. ... ... ciiiiieninannn 160 . 128 250 volts
Grid-No.3 (Suppressor Grid) . . .................... Connected to cathode at socket
Grid-No.2 (Screen-Grid) Voltage. ................. 100 100 volts
Grid-No.l (Controb-Grid) Veoltage. .. .............. -1 -3 -3 volts
Plate Resistance (APProx.). .. .....covvvvnniennees 0.16 0.18 0.8 megohm
Transconductance. . ..............cviiieinnninens 2560 2350 2000 pmhos
Grid-No.1 Voltage (Approx.) for

transconductance of 10 umhos. .............. ... -86 —45 -35 voits

Plate Current. .. ......... ... ... i it 13 13 9 ma
Grid-No2 Current. . ........cooiiiinvovinininna. 5 5 3 ma

PENTAGRID CONVERTER

Miniature type used as converter

6BE6 in superheterodyne circuits in both the
standard broadcast and FM bands.The

6BE6 is similar in performance to

metal type 6SA7. For general discus-

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP-

PLICATION SECTION.

HEATER VOLEBAGE (AC/DC) . .. .ottt ittt et i ieanansenaeenaennnn
HEATER CURRENT. . .. ... itiutintiinneenriinnioeeoesanannnsnananns
DiIRECT INTERELECTRODE CAPACITANCES:
Without
External
Shield

Grid Ne3toPlate. .............. ..ottt 0.30 max
Grid No3toGridNo.l............ ..ot 0.16 max
Grid Nod toPlate. . ........... .. ... .. ... oot 0.10 max
Grid No.3 to All Other Electrodes. ................. 7
Grid No.l to All Other Electrodes. . ................ 5
Plate to All Other Electrodes . . .................... 8.
Grid Na.1 to Cathode and Grid No.5. .............. 3
Cathode and Grid No.5 to All Other Electrodes except
Grid Nod. ... i i i, 15.

Maximum Ratings: CONVERTER SERWCE

PLATEVOLTAGE. .. .........ooiiiniinnnn .
GRIDS-N 0.2-AND-N 0.4 (SCREEN-GRID) VOLTAGE
GRIDS-NOAZ-AND-NO0.4 SUPPLY VOLTAGE. . . .ot ivniiiiiivnnerseironnrenns
PLATE DISSIPATION. . ...ttt aiaret s iviae s accreaimieinoeenenns
GRIDS-NO 2-AND-No0.4 INPUT. . ... e et st
TOTAL CATHODE CURRENT . . . . s it ivivrencminainans et ier e
GRID-N0.3 VOLTAGE:

Negativebiagvalue. . ... ... . i i e

Pogitive bias valI@. . . . vvoviminirrri i i i st e
PEAK HEATER-CATHODE VOLTAGE!

Heater negative with respect to cathede.

Heater positive with respect toeathode. . ....... ... .. .coiiiiinans

6.3
0.3

With
External
Shield
0.25 max
0.15 max
0.05 max

-

—
w o o
conS

volts
ampere
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Typical Operation (Separate Excitation) *

Plate Voltage. . . ...... ... ... . . ittt iinennns 100 250 volts
Grids-No.2-and-No.4 (Screen<Grid) Voltage. .. ............. 100 100 volts
Grid-No.1 EOscxllator-Gnd) Voltage (rms)........... .. 10 10 volts
Grid-No.3 (Control-Grid) Voltage. . ..... . 1.5 -1.6 volts
Grid-No.1 (Oscilator-Grid) Resistor 20000 20009 ohms
Plate Resistance (Approx.) 0. 1.0 megohm
Conversion Transconductance. . ... .................v.u... 465 475 wsmhos
Grid-No. 3 Voltage for conversion transconductance of 10 umhos -39 -30 volts
Plate Current 2.6 2.9 ma
Grids-No.2-and-No.4 Current 7.0 6.8 ma
Grid-No.1 Current 0.5 0.5 ma
Total Cathade Current..... 10.1 10.2 ma

Naote: The transconductance between grid No.l and grids No.2 and Ne.4 conneered Lo plate (not opeil-
lating) is approximately 7250 umhos under the following conditions: grids Na.l and No.3 at 0 volts.
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current is 256 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,

INSTALLATION AND APPLICATION

Type 6BE6 requires miniature seven-contact socket and may be mounted in
any position. Outline 11, OUTLINES SECTION. Feor heater and eathode con-
siderations, refer to type 6AV6.

Because of the special structural arrangement of the 6BE6, a ehange in signal-
grid voltage produces littie change in cathode current. Conseguently, an rf voltage
on the signal grid produces little modulation of the electron current flowing in the
cathode circuit. This feature is important because it is desirable that the impedance
in the cathode circuit should produce little degeneration or regeneration of the
signal-frequency input and intermediate-frequeney 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 fittle change in oscillator transcon-
ductance and in the input capacitance of grid No.1. There -is, therefore, little
detuning of the oscillator by ave bias.

A typical self-excited -oscillator circuit employing the 6BEG6 is given in the
CIRCUIT SECTION.

In the 6BES6 operation characteristics curves with self-excitation, ¥, is the
voltage across the oscillator-coil section between cathode and ground; E, is the
oscillator voltage between cathode and grid.

OPERATION CHARACTERISTICS OPERAT {ON CHARACTERISTICS

WITH SELF-EXCITATION WITH SEPARATE OSCILLATOR EXCITATION
TYPE 6BE6G TYp
| £0=6.3 VOLTS  PLATE VOLTS=250 _|] | £c :E,fv‘?f& |
GRIDS-N22 & N?4 VOLTS =100 " BLATE WOLTS = 250
GRID-N®3 (CONTROL - GRID)VOLTS=-t _| GRIDS-N22 & N24 VOLTS = (00
 GRID- N’r': RESISTOR-OHMS = 20000 » |- GRID- N2 3 (CONTROL-GRID)VOLTS=-1.5
g frOvRig e Geten | o : Shoe | Ao e 290
E: Jex= oavou‘s P | “ADJUSTMENT OF RSCILLATOR VOLTAGE {
@x | i 1
2 2 o § IR
% 600| P=5 3 -ttt
= Y ! RECOMMENDED MINIMUM
= ~ | VALUE OF Iy -
< [~ 4 iy
] '\ :
2 500 ~ ] ’I l ]
600 18§
8 \io% 9% T 1]
z /\\_-\\ \ i & & CATHODE CURRENT
5 400 5 N 5 g \ )
2 { ] 20 3600 12 - i
z \‘ g >3 Sl
o . 2
300 9] = p
8 —+J g 3| .sc//
5 <400 w 8
3 N z g 1 4 |
200 N EY 3 : Jq
F4 1 z =
o T o 3 E |
* . \20 Yo 2200
[+ 4 — I
P T w g 4
5 ~ s > {
z z
: IR EEREEE
. 1.0 .5 [} 0.3 LX) 1.2
GRID NPl MILLYAMPERES {1C1) GRID-R?I MILLMMPERES (1C()
Q2CM-6625T 92CM-~6624T
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BEAM POWER TUBE

Miniature type used in audio output stage

: of television and radio receivers. Triode-con-

s 6BF 5 nected, it is used as a vertical deflection ampli-

- fier in television receivers. Outline 13, OUT-

LINES SECTION. Tube requires miniature

seven-contact socket and may be mounted in

any position. Heater volts (ac/dc), 6.3; am-

peres, 1.2, Maximum ratings as class A, ampli-

fier: plate volts, 260 max; grid-No.2 volts, 117

mazx; plate dissipation, 5.5 max watts; grid-No.2 input, 1.25 max watts; peak heater-cathode volts; 200

mazx (de component 100 maxr when heater is positive with respect to cathode). This type is used princi-
pally for renewal purposes.

Typical Operation:

Plate Voltage. . ........c...... ‘e 110 volts
Grid-No.2 (Screen-Grid) Voltage . s 110 volts
Grid-No.1 (Control-Grid) Voltage . ~7.5 volts
Peak AF Grid-No.l1 Voltage. . 7.5 volts
Zero-Signal Plate Current. . 36 ma
Maximum-Signal Plate Current. . 39 ma
Zero-Signal Grid-No.2 Current. .... N 4 ma
Maximum-Signal Grid-No.2 Current 10.5 ma
Plate Resistance (Approx.) 12000. ohms
Transconductance. . . . 00 umhos
Plate Load Resistance. 2500 ohms
Total Harmonic Distortion . 10 per cent
Maximum-Signal Power OUtDUt . . .. vvnvnesvonnnerernnns v 1.9 watts
TWIN DIODE—
MEDIUM-MU TRIODE
6BF6 ~ Miniature type used in compact
radio equipment as combined detector,

amplifier, and ave tube. The triode
unit is particularly useful as a driver
for impedance- or transformer-coupled
output stages in automobile receivers. It is equivalent in performance to metal
type 6SR7. Outline 11, OUTLINES SECTION. Tube requires miniature seven-
contact socket and may be mounted in any position. For typical operation as a
resistance-coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLI-
FIER SECTION. For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/PC) AN .. 6.3 volts
HEATER CURRENT. . ...cvouvnrvnanscns . 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES: Without With
Ezxternal Exzxternal
: Shield Shield
Triode Grid to Triode Plate. 2.0 2.0 yrm |
Triode Grid to Cathode. ... 1.8 1.8 g
Triode Plate to Cathode.......... 1.1 0.8 puf
Plate of Diode Unit No.l1 to Cathode. 1.4 0.7 puf
Plate of Diode Unit No.2 to Cathode. 1.6 1.0 ppl
Plate of Diodé Unit No.1 to Triode Grid. . 0,06 max 0.07 max e
Plate of Diode Unit No.2 to Triode Grid.............. 0.05 maz 0.06 maz ms
Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIHER
PLATE VOLTAGE. .... et e anateeeant s aeraaseteeraaaseteentonrenens 300 max volts
PLATE DISSIPATION . ..ttt it st ieaeenetnnerssetsasacsnnansansenss - 2.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode ........................... .. 90 max volts
Heater positive with respect to cathode.......... beseseianaaneana . 90 mazx volts
Typical Operation (With Transformer Coupling):
Plate Voltage.......... e, P e e 260 volts
Grid Voltage. . ... cuviviiiiiiiiiiiiiieninanenns e tee ittt . -9 volts
Amplification Factor........ et iereae et s seariaieaa . 16
Plate Resistance.........cccv0ven.n. et s iere i, 8500 ohms
Transconductance. . ....o.veevaes Cieedciieaee et eveans 1900 wmhos
Plate Current........ M ieaseara st eeseaere e 9.5 ma
Load Resistance. . ... e henereseeesiaeas i ianaiens Ceesserreraaaneaas .. 10000 ohms
Total Harmonie Distortion. .............. Cereereeraae 6,5 per cent
PowerQutput......coevviieevacnnienns. et e e 300 mw
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Maximum Rating: DIODE UNITS
PLATE CURRENT (Each Unit)........ ..., 1.0 maz ma

The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit
of the 6BF6 is not suitable. For diode operation curves, refer to type 6AV6.

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

T T
TYPE 6BF6
E $26.3 VOLTS

g /)

T
/ \
yAvAVaTe &4
AL LS/ //

ST

Rip

N

PLATE MILLIAMPERES

BEAM POWER TUBE

Glass octal type used as output
amplifier in horizontal-deflection eir- 6866'6
cuits of television equipment and other
applications where high pulse voltages
occur during short duty cycles. Out-
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). ...\ttt iiinertitarnernseneaneansns 6.8 volts
HEATER CURRENT 0.9 ampere
DiIRECT INTERELECTRODE CAPACITANCES:

Grid No.L1 to Plate. ... ... ... iititeinncaireneneseansne 0.34 max pud

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 12

Plate to Cathode, Heater, Grid No.2, and Grid No.3....... e 6.5 guf
TRANSCONDUCTANCED . .. ...\ 0\t it i eereneansar e esananarneseannnnn 6000 umhos
Mu-FacTor, Grid No.2to Grid No.1%. .. ... ...t 8.0
° For plate and grid-No.2 volts, 250; grid-No.1 volts, —15.

HORIZONTAL DEFLECTION AMPLIFIER .

Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. . . ...\ttt iieiiatitetianaaansntenanannnen 700 max volts
PEAK POSITIVE PULSE PLATE VOLTAGEX*. . ... ... iitiiiinenennnnnnennn, 6600 maz volts
PEAK NEGATIVE PULSE PLATE VOLTAGE. ............ TSP -1600 max volts
DC GRID-NO0.2 (SCREEN-GRID) VOLTAGET. .... ettt 350 max volts
PEAK NEGATIVE PULSE GRID-NO.1 VOLTAGB. . .....ievveensn. Cheaeea -300 max valts
CATHODE CURRENT:

Peak. . ... i e e eeneentarae e 400 mazx ma

AVETAZE. . ..t tieiaeeies e 110 max ma
PLATE DISSIPATIONTY - .. o0 ivtieietiiiierneneannonn eeceetceaaerananns 20 mazx watts
GRID-NO.2INPUT...................... [ Ceeerser e 3.2 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............ et eeaien . 200 max valts.

Heater positive with respect to cathode. .. ...................c0uent, 200mmazr volis
BuLB TEMPERATURE (At hottest point) . .. ............ e ierereeeceann . 210 max °C
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Maximum Circuit Valve:

Grid-No.1-Circuit Resistance. . .. ... ... ..o i,

. 0.47 max megohm

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds.

{ Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2

input to the rated maximum value.

1t An adequate bias resistor or other means is required to protect the tube in the absence of excitation.

» The dc component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
WITHEC; AS VARIABLE

a
TYPE 6BGE-G
E¢=6.3 VOLTS
GRID-N2] VOLTS=0
350
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3
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da00 ="
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w / 200
v |
3 - 1
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7 100
7 50
O 30 400 500
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AVERAGE PLATE CHARACTERISTICS
WITH Eci AS VARIABLE
400
TYPE 6BG6-G
= E£=6.3VOLTS
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SHARP-CUTOFF PENTODE

Miniature type used as rf ampli-

fier particularly in ac/dc receivers and

6 B H 6 in mobile equipment where low heater-
current drain is important. It is par-

ticularly wuseful in high-frequency,

wide-band applications. Qutline 11,

OUTLINES -SECTION. Tube re-

92CM-6T7T74T!

‘-1 F'
H 62
&‘5‘

x N G;
G i5

quires miniature seven-contact socket and may be mounted in any position. For

heater and cathode considerations, refer to type 6AVS.
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HEATER VOLTAGE (AG/DC). . o vvvveirne st innnnacrennnn P % volts
HEATER CURRENT . o 0 oo uvinneerneenne snnenneennnannnsnnnaes veeeasss 0.16 ampere

Maximum Rafings: CLASS A; AMPLIFIER

PLATEVOLTAGE. . .. ivtttiiiitininiireiiiinnnieerenaas Ceteireesennias 300 max volts
GRID-N0.2 (SCREEN-GRID) VOLTAGE ....................... Ceverersasraee See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. . ..ttt ittt erienrrnnroneaonneonans veees 800 max volts
PLATEDISSIPATION. o o1 vt iniineineresinannannnas eeereeraae eeeeaas 8 max watts
GRrID-No0.2 INPUT:

For grid-No.2 voltagesup to 150 volts. . . . ... ... ... ciiviiinrinnnn.. 0.5 mazx watt

For grid-No.2 voltages between 150 and 300 volts. . .. .................. See curve page 67
GRID-No0.1 {CONTROL-GRID) VOLTAGE:

Negativebiasvalue. . ................. [ Cerreeens PP e 50 max volts

Positivebiasvalue.................... e, Ceireetaeeans 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .................c.ooiiinae, 90 max volts

Heater positive with respect tocathode. . .. ...covviiinirinnnnnan. R 90 max volts

Typical Operation and Characteristics:

PlateVoltage. .. ........ooviiiiiiinen e e s 100 250 volts
Grid-No.3 (Suppressor Gnd) ............................. Connected to cathode at socket
Grid-No.2 Voltage. . .. vvuv ittt iii i iae i tiennneeannnn 100 150 volts
Grid-No.1 Voltage. .. ........... ettt et e e, -1 volt
Plate Resistance (Approx.).... . 1.4 megohms
Transconduetanmee. . .o v it e i i 4600 pmhos
Grid-No.1 Voltage for plate currentof 10 pa. ... ... ... ... .. ... -5 ~1.7 volts
Plate Current. . . .. vun ittt i ittt e e 3.6 7.4 ma
Grid-No.2 CUITENt. « o oo ot i it iin i ieinn i e tanennann . 1.4 2.9 ma
o AVERAGE PLATE CHARACTERISTICS
1 T 1
TYPE 6BH6
" E¢=6.3VOLTS
w GRID-N22 VOLTS=150
W GRID-N23 VOLTS=0
3 s EC1=0 |
;s pre oLt
H
~ l‘ /] -0.5
& 1"
g 1/ ol ,
o8l /]
z ~1.0
g LA
4
Q
£ Jea” -LS
o)1/ i B i o W
S =20
5 / -2.5
-3.0
-3.5 J
L
[ 100 200 300 400 500 600
PLATE VOLTS 92CM-6802T

MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE

Miniature type used in a wide
variety of applications in television 6BH8
receivers employing series-connected
heater strings. The pentode unit is
used as an if amplifier, a video ampli-
fier, or an age amp'ifier. 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). . ........c... e s .. 6.3 volts
HEATER CURRENT . . .. ..ttt ititeineneaninee e nrannen . 0.6 ampere
HEATER WARM-UP TIMB (Average)*. . ......oiiiieieiinnninnnnns e 11 seconds
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DIRECT INTERELECTRODE CAPACITANCES: (Approx.):

Triode Unit:

GridtoPlate. ... .......... 2.4 uuf

Grid to Cathode and Heater. 2.6 uuf

Plate to Cathode and Heater 0.38 puf
Pentode Unit:

GRHANO.L to Plate. . . ... oottt ettt iiieaee e .046 pul

Grid No.l to Cathode, Heater, Grid No.2, G!‘ld No.3, and Internal Shield 7 uuf

Plate to Cathode, Heater, Grid No.2, Gri No 3, and Internal theld e 2.4 upf
Triode Grid to Pentode Plate. .. ............................. 0.016 pul
Pentode Grid No.1 to Triode Plate 0.004 nupd
Pentode Plate to Triode Plate. . . ..... ... ... ... o i iians 0.095 puf
* For definition of heater warm-up time and method for determining it, see type 6CGT.

CLASS A, AMPLIFIER
Maximum Ratings: Triode Unit  Penlode Unit
PLATE VOLTAGE. ... ... .t tiiitiiiaeaaannsannnna. 300 max 300 max volts
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. . ............ 300 max volts
GRID-NO.Z VOLTAGE. . ... ... . ittt iiiannnnns ~ See curve page 67
GRrID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . ........ .. ... ... ... oL, .. 0 max 0 max volts
PLATBE DISSIPATION . . ...ttt iiiiinniennneensnsanns 2.5 max 3 max watts
GRID-No0.2 INPUT:

" For grid-No.2 voltagesup to 150 volts. . .. ........... - 1 max watt

For grid-No.2 voltages between 150 and 300 voits. . ... - See curve page 67
PrAK HBATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............. . 200 max 200 max volts

Heater positive with respect to cathode............ . 200%max 200%max volts
Characteristics:

Plate Supply Voltage. . .........covveeinneeuirnnnnnan, 150 200 volts
Grid-No.2 Supply Voltage. . ..................oiiivnin. - 125 volis
Grid-Nod Voltage. .. ...ttt iieniannsns . -b - volts
Cathode-Bias Resistor. . . ...........oiiiiiiiinnenen, . - 82 ohms
Amplification Factor........... ... ciiiiiiiiiiniaansnns 17 -

Plate Resistance (Approx.). ... ...covviiiiveniniinnn .. 5150 150000 ohms
Transconduetanee. . . ... ..ot tininanaiaas 3300 7000 xmhos
Grid-; No.l Voltage (Approx.) for plate current of 100 pa, -14 -8 volts
Plate Current. .. ... ... ittt iiii e 9.6 15 ma
Grid-No.2 CUITent. . ...t vvveiirreiirernneeanaananes e - 8.4 ma
Maximum Circuit Valves:

Grid-No.1-Circuit Resistance:

For fixed-bias operation. . ............... ... evieaen 0.5 max 0.25 max wmegohm

For cathode-bias operation. . ................. cessns 1.0 max .0 max megohm
#® The dc component must not exceed 100 volts.

AVERAGE CHARACTERISTICS
TRIODE UNIT
40 T T
Tvee 6BHB
€263 VOLTS
s I3 :1—,7—9
3 W
§0 ARy
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3 \ 2 o
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& :
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S 1 ~ ! / o &
s W AL [1T Ay
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AVERAGE CHARACTERISTICS
PENTODE UNIT

TYPE 6BHS |
E¢=6.3 VOLTS
GRID-N22 VOLTS =128

\
\
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PLATE (I,) OR GRID"N22 (Ic,} MILLIAMPERES

T -38
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-45 .50
+=8.0
00 400 500
PLATE VOLTS 02CM-8797T
@@ REMOTE-CUTOFF PENTODE

H(3) (9)c2 Miniature type used as rf ampli-
\ ‘ fier in high-frequency and wide-band 6BJ6
CERIIN 03 applications. Features high transcon-
0 15 ductance and low grid-to-plate capaci-
& 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 6AV6.

HEATER VOLTAGE (AC/DC). . ..ottt ittt ittt e iatiaiaenaenannas 6.8 volts
HEATER CURRENT . . ...ttt e ieente e ineeetneeeaansnneeennes . 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES: .

Grid No.ItoPlate. . ... it iiiininnane, 0.0035 maz uuf

Grid No.1 to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield 4.5 T

Plate to Cathode, Heater, Grid No. 2, Grid No. 8, and Internal Shield. ... 5.6 upf
Maximum Ratings: CLASS A, AMPLIFIER
PLATEVOLTAGE. . ........oioiiiiinnn A veereseses 300 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . . . ... ....itienenrnnnnnne See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. . .. ...t iiiriiiiinacnnnsons 800 mox volts
PLATE DISSIPATION. . ... ...\ttt itraiseessenes 3 max watts
Grip-No.2 INPUT:

For grid-No.2 voltages up to 150 volts. . ircesesnsesarersrasans 0.6 max watt

For grid-No.2 voltages between 160 and 300 volts. Ceetesrrereransanas See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE: .

Negative bias value. . .. ........... ... .o ieunenn 60 max volts

Positive bias value. . . ................... ... .o 0 max volts
PEAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ... Cieessessaseseanasscanes 90 max volts

Heater positive with respect to cathode. . .......vvessessseccssensans 90 max volts
Characteristics:
PlateVoltage........... ... ... ioiiiiniunn. eeaaasees 100 250 volts
Grid No.3 (Suppressor Grid) ..............viiiiiniiniisenn Connected to cathode at socket
Grid-No.2 Voltage. . . ... ..o ittt ieinannans 100 100 volts
Grid-No.L Voltage. . .........cci.iiirincnnnenanrnnrannens -1.0 -1.0 volt
Plate Resistance (Approx.)........ e e .. 0.26 1.3 megohms
Transconductanee. ............ccoiiiiiiiiiiiiiiineennnenn 3650 3600 umhos
Grid-No.1 Voltage (Approx.) for transconductance of 156 umhos -20 —20 voits
Plate Current. ... ... ittt it iiiierissenas 9.0 9.2 ma
Grid-No.2Current. .. ..........coiiiiiinnenns F 3.5 3.8 ma
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AVERAGE PLATE CHARACTERISTICS
NTODE CONNECTION

TYPE 6BJ6
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6BK4

SHARP-CUTOFF BEAM TRIODE

Glass octal type used for the volt-
age regulation of high-voltage, low-
current de power supplies in color tele-
vision receivers. Outline 50, QUT-
LINES SECTION. Tube requires oc-
tal socket and may be mounted in
any position.

HEATER VOLTAGE (AC/DC) . . ..o\ttt ettt e i 6.3 volts
HEBATER CURRENT. . ... ooiuittnettaeaini ittt iee e i 6.2 ampere
DIRECT INTERELECTRODE CAPACITANCES
Gridto Plate. . .. ... .o i 0.03 upf
Grid to Cathode and Heater. . .............cooiiiiieinenunnennnin, 2.6 upf
Plate to Cathode and Heater. .. ... ..........c.ovuuiieeenneiniannnin.. 1 wuf
AMPLIFICATION FAGTOR . . . .. ...ttt ittt 2000
Maximum Ratings: VOLTAGE-CONTROL SERVICE
DO PLATE VOLTAGE. ...\ ittt ittt ettt e e i 25000 max volts
UNREGULATED DC SUPPLY VOLTAGE. . . .. ...... ...\ iiiiinienn. 55000 max volts

AVERAGE TRANSFER
CHARACTERISTICS

—r T T
TYPE 6BK4
- €¢= 6.3 VOLTS
2.5
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GRID VOLTAGE:

B3 O T TN volts

Peak Value. . ..o i i i i e e e volts
DC PLATE CURRENT ma
PLATE DISSIPATION watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ..................... ... .. 225 max volts

Heater positive with respect tocathode......................c...... Not recommended
Maximum Circvit Valve:

Grid-Circuit Resistance:
For use with “Flyback Transformer’ high-voltagesupply............ . 3 max megohms
BEAM POWER TUBE
Miniature type used in audio output stages
of television and radio receivers. Outline 14,
OUTLINES SECTION. Tube requires minia- 6BK5
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 A, AMPLIFIER
Maximum Ratings:
PLATE VOLTAGE. .. ...\ ttteteerainns e siinannseareeriecaanenones . 260 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. .. ... ovtviviennuirvrnesinnercanesenans 260 mazx volts
DC GRID-NO.1 (CONTROL-GRID} VOLTAGE:

Positive bias value. . ........ . ..ottt eseierinaes 0 max volts
GRID-NOZINPUT. ... ...ttt aneaas .. 2.5 max watts
PLATE DISSIPATION . . ...t tttteuenissenanasstosnssarssnassesennasnn 9 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............................ . 100 max volts

Heater positive with respect to cathode. . ... ........... ... ... ... 100 max volts
Typical Operation:
Plate Voltage. . . ...ttt iiiiierairereaaians 250 volts
Grid-No.2 Voltage. .. .....o vttt ittt ittt sieeniansnaanes 260 volts
Grid-No.dl Voltage. . ... .oinii it iiiarenreerenenannans hee -5 volts
Peak AF Grid-No.l Voltage. .. .....iiiiieiiniriiiiinnrrnneaniananns . 5 volts
Zero-Signal Plate Current. . ... ...ttt iiiinieenaannrannas 356 ma
Maximum-Signal Plate Current (ApPProX.). . ....cvuveniiinnaacnrnosnans 37 ma
Zero-Signal Grid-No.2 Current. . .. ... ... ... .ottt niininnenans 3.6 ma
Maximum-Signal Grid-No.2 Current (APProX.). ... c.cveuucerrvonnsnasns 10 ma
Plate Resistance (APProX.). . ... ..uuurirereetnneeeneoersosnranenseasns 0.1 megohm
TranscondUCtANCe., . 4 v o.nui ettt citeens et 86500 umhos
Load ResIStance. . ... vvviiiiiniiin it iiisi i cnaes ey 6500 ohms
Total Harmonic Distortion (Approx.)...........cco0uuun. et ki per cent
Power Output. ..... e ettt e e s, veeae 3.6 watts
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. . ................... eeranes PPN . 0.1 mar  megohm

For cathode-bias operation........... e ereiaes. reeitaeereaate 0.6 max megohm

MEDIUM-MU TWIN TRIODE

Miniature type used as rf amplifier in
tuners of vhf television receivers or as low-noise
if preamplifier tube in uhf television receivers
employing a crystal mixer. Especially useful in 6B K7 A
the ri 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
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 maz); dc grid volts, -60 maz; cathode-bias
resistor, 56 ohms; plate resistance (approx.), 4600 ohms; transconductance, 9360 ohms; plate ma., 18;
plate dissipation, 2.7 max watts; grid volts (approx.) for plate current of 10 ua, -11; peak heater-cathode
volts, 90 mazx. This type is used principally for renewal purposes.
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iI©c P
HALF-WAVE VACUUM RECTIFIER @)
Glass octal type used as a damper HO ON
6B|.4 tube in horizontal deflection circuits of
e color television receivers. Outline 40, (@ va
OUTLINES SECTION.Tuberequires ORIO,
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 curveof average plate characteristics, see page 64.

HEATER VOLTAGE (AG/DC) . ..ottt e 6.3 volts
HEATER CURRENT . 4 o0ttt tvntiin st rosnoasesenneernneeensaeeensnes 3.0 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Plate to Heater and Cathode.................. ... . ..o iiiiinnns . 11.5 pul
Cathode to Heaterand Plate. .. ... ... ... ..o iiiiiiiiiiernnnnn . 16 ppf
Heater-to Cathode...........oooiiiin ., 5 unf
DAMPER SERVICE
Maximum Ratings: For operation in a 525-line, 80-frame system
PEAK INVERSE PLATE VOLTAGE # (Absolute Maximum) ..........cco0vun. 4500° mazx volts
PEAK PLATE CURBBNT. « ¢ 1t e i ctvntiaonaonr it riasecnnanesarssras 1200 max ma
DCPLATECURRENT. . 0ttt ittiettintnie e cinanne i tianeenransrannns 200 max ma
PLATE DISSIPATION . o ..ttt iietinnatinetnntasaeerrnenonesosassoranens 8.0 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode # (Absolute Maximum) . ....... 4500%%max volts
‘Heater positive with respect tocathode. ... ......... ... .. ... ..., 3008 max volta

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle, Ina
625-line, 80-frame system, 15 per cent of one horizontal scanning is 10 microseconds.

©Under no circumstances should this absolute value be exceeded.
* The de component must not exceed 900 volts.
m The dc component must not exceed 100 volts,

MEDIUM-MU TWIN TRIODE

o Glass octal type used as a com-

6-B|.7 GT 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 VOLTAGE (AC/DC) ., ... ... .....o.unn S
HEATER CURRENT. & ¢ ettt iittain i tiascartanaotnineenaenannnses
Charadleristics: CLASS A; AMPLIFIER (Each Unit)
Plate Voltage. . . ... ittt it it ee it i e ettt e .. 250 volts
Grid Voltage. . ..o it it it i i e e e -9 volts
Amplification Factor. . ... .ot e e 15
Plate Resistance. . .. .. ..o ittt F I 2150 ohms
TransconducCtBNee. . . o ..ottt it i et e 7000 pmhos
Grid Voltage (Approx.) for plate current of 25 pua. ... ... . .............. -25 volts
Plate Current. .. ...ttt ittt ittt e e 40 ma
Grid Voltage (Approx.) for plate voltage of 600 volts and plate eurrent of 50 ua -60 volts
VERTICAL DEFLECTION AMPLIFIER (Eack Unit)
Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE . . 1ttt i itne et taniesinneessanansnnecsunsons 500 maz volts
PEAK POSITIVE-PULSE PLATE VOLTAGEBY. .. .......... e e e 2000 max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ... et ovitinininerannnunrnnons ~500 max volts
DC CATHODE CURRENT. . . ..ottt it e er it ntaninnsaaasoneeansanns 60 max ma
PLATE DISSIPATION . . ...ttt ittt ie ettt ieananrenaanaetassnans 10 max watts
(Total for both units) . .. ... ... . ... . ittt iieiiinnencnns 12 mazx watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. ........ ... .. .iveiininnns 200 max volts
Heater positive with respect tocathode. .................... . ... NN 200 max volts

Maximum Circuit Value:
Grid-Circuit Resistance:

For cathode-bias operation. .. ........ ... civiveviiaens e . 4.7 mar megohms
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
525-line, 30-frame system, 15 per cent of one vertical acanning cyecle is 2.5 milliseconds.
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MEDIUM-MU TRIODE

Miniature type used as rf ampli-
fier in grid-drive circuits of vhif tele-
vision tuners. The double base-pin
connections for both cathode and grid
reduce effective lead inductance and

6BN4

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. Qutline 11, OUTLINES SECTION.
Tube requires miniature seven-contact socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . .. ..ttt it e
HEATER CURRENT. . . . o0t cv et et e e et ettt e e ca s
DIRECT INTERELECTRODE CAPACITANCES (Approx.):*
Grid to Plate. . ... ... s
Grid to Cathode and Heater. . . . ....... ... ... it iiiinneiinnn
Plate to Cathode and Heater. .. ...... ... ... ... .. iireiininanns
Heater to Cathode. .. ... ... ... ... . it iiiiiiinn

* With external shield tied to cathode.

CLASS A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . v\ cc et tetie ettt e e e ettt ia e iaeaaen e
GRID VOLTAGE:

Positive bias value. . .. ... ... .. ... ... e
PLATE DISSIPATION
CATHODE CURRENT
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. ......... ... ...........,

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

Characteristics:

Plate-Supply Voltage. . . ... ... ... e
Cathode-Bias Resistor. .. ... . ... ... i i
Amplification Factor. . ............ . . i e
Plate Resistance (ADProX.) .. .. ... ... it
TranscondUEANICE . . 4\ v v vt et e
Grid Voltage (Approx.) for plate current of 100 pwa. .. ..... ... ..........
Plate Current. . ... ... ... e

Maximum Circuit Valve:

6.3 volts
0.2 ampere
1.2 nuf
3.2 npf
1.4 puf
2.8 nuf
250 max volts
0 max volts
2 max watts
20 max ma
90 max volts
90 max volts
1560 volts
220 ohms
43
6300 ohms
6800 amhos
—6 volts
9 ma

0.5 max megohm

Grid-Circuit Resistance. . ... ... ....oiiiiiioiiiiiii i
s0 AVERAGE CHARACTERISTICS
TYPe 6BN4
€ 26.3 VOLTS
2y
40 w
2
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BEAM PENTODE

Miniature type used as combined
: limiter, diseriminator, and audio-volt-
6BN6 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) . . . oottt ettt ittt et ttaae e
HEATER CURRENT . . ...ttt ittt ittt aite e ee i nneennens

Maximum Ratings:
PLATE-SUPPLY VOLTAGE. ..\ttt ittt ettt eiteiienesaneeenneannans
GRID-NO.2 VOLTAGE. . .. ..\ttt it teit it et e aeeeans

Positive peak value. ............... ...
CATHODE CURRENT. . . .ot ttttat ettt ettt ee ettt

Heater negative with respect tocathode.............................
Heater positive with respect to cathode. ... ...............c.cviiuunn

6BQ6-GT BEAM POWER TUBE

Glass octal types used as hori-

6BQ6-GTB zontal deflection amplifiers in tele-

. vision receivers. Outline 80, OUT-
/ 6CU6 LINES SECTION. Tubes require oc-
tal socket and may be mounted in any

6.3 volts
0.3 ampere
300 max volts
100 max volts
55 max volts
11.5 max ma
90 max volts
90 max volts
G2 P G
(2005
3

OMIO
NE K
G3

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. . .......covviieinnnnnnnnn,

DIRECT INTERELECTRODE CAPACITANCES (Appro
Grid No.lto Plate. ............... ... c..... ..
Grid No.l1 to Cathode, Heater, Grid No.2, and Grid N
Plate to Cathode, Heater, Grid No.2, and Grid No.3. .

TRANSCONDUCTANCE* (6BQ6-GTB/6CU6)

MU-FACTOR, Grid No.2 to Grid No.1¥, .. ... .. ... ....covveinnnnnn..

6.3 volts
1.2 amperes
0.6 upf
15 f
7.6 p
6000 nmhos
4.3

* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, -22.5; plate ma., 65; grid-No.2 ma., 2.1,

** For plate and grid-No.2 volts, 150; grid-No.1 volts, -22.5.

AVERAGE PLATE CHARACTERISTICS

I
§

T T T T
TYPE 6BQ6-GTB/BCUE
E¢386.3 VOLTS
|- GRID-N2 2 VOLTS = 100

2) MILLIAMPERES

]
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vi

=0
v EC1 Iy -20

300 400
PLATE VOLTS
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HORIZONTAL DEFLECTION AMPLIFIER
For operation in a 525-line, 80-frame system

Maximum Ratings: 6BQ6-GT 6BQ6-GTB/6CU6
DCPLATE VOLTAGE. . . ..ttt inaann, 550 max 600 max volts
PRAK POSITIVE-PULSE PLATE VOLTAGE @ (Absolute Maximum) 5500tmax 6000tmax volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE. . .............. -1250 max ~1250 max volts
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE . ............... 175 max 200 max volts
PEAK NEGATIVE-PULSE GRID-N 0.1 (CONTROL-GRID) VOLTAGE -300 max -300 max volts
CATHODE CURRENT:

Peak. ... ... e e 400 max 400 mazx ma

AVETBZE. ...ttt e it i i e e . 110 mazx 112.5 max ma
GRID-NO.Z INPUT. . . oo i ivene it it i it iiiaaansanes 2.5 max 2.5 max watts
PLATE DISSIPATION# ... ... .. . .oiinvaunn PR [ 11 mazx 11 mazx watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.............. 200 max 200 max volts

Heater positive with respect to cathode. ............. 200%max 200%nax volts
BuLs TEMPERATURE (At hottest point). . ............... 220 max 220 mazx °C

Maximum Circvit Valve:

Grid-No.1-Circuit Resistance. .. . ... oot ii it 0.47 max megohm
o The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a
525-line, 80-frame system, 15 per cent of one horizontal scanning cyecle is 10 microseconds.

1 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 dc component must not exceed 100 volts.

MEDIUM-MU TWIN TRIODE

Miniature types used as rf ampli-
fiersin tuners of vhf television receivers 6BQ7
«ty or as low-noise if pre-amplifier tubes g
in uhbf television receivers employing a 6BQ7 -A
crystal mixer. Both types are 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, QUT-
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.

PT2 1S

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. . .............. .. 0.4 ampere
DIRECT INTERELECTRODE CAPACITANC Unit No.2
GridtoPlate. ........................ 1.2 upuf
Grid to Cathode, Heater, and Internal Shiel - upf
Cathode to Grid, Heater, and Internal Shield....... 5.0 uuf
Plate to Cathode, Heater, and Internal Shieid - nuf
Plate to Grid, Heater, and Internal Shield............... 2.2 puf
PlatetoCathode. ... ....... ..ot iiiii s 0.12 max wuf
Heater to Cathode (6BQ7)................. oo o 2.3 puf
Heater to Cathode (6BQ7-A)............. 2.6 nuuf
Plate of Unit No.1 to Plate of Unit No.2 . upnf
Plate of Unit No.2 to Plate and Grid of Unit No.1........... .. 0.024 max uuf
Maximum Rofings: CLASS A; AMPLIFIER (Eack Unit)
PLATE SUPPLY VOLTAGE. .. .0ttt ittt it etton st eearnersansonnnnas 250*mazx volts
PLATE DISSIPATION. . .. 0ottt ittt iei e iaa i tiiaeanassanaranaraes 2 max watts
CATHODE CURRENT. . . o ittt it ittt taseassaroennaneanaans 20 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. ...................oiants . 200*mazx volts
Heater positive with respect toeathode. . ................c.ooiiviiian 200mmax volts
Characteristics: 6BQ7 6BQ7-A
Plate Supply Voltage. . . .. . oiiiiiiiiieiiiiininnenann 150 150 volts
Cathode-Bias Resistor. .......... e e e, 220 220 ohms
Amplification Factor. .. .......... ..ot 38
Plate Resistance. .. .....vmervinirvrnrninsoionsrainninns 5900 ehms
Transconductance. . . . 6400 upmhos
Plate 21} S reirenraay . 9 9 ma
Grid Voltage (Approx.) for plate cuzrent of 100 pa -6.5 velts

° With external shield connected to internal shield.

;0161 cathode-drive circuits with direct-coupled drive, it is permissible for thig voltage to be as high as
volts.

# The de component must not exceed 100 volts.
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AVERAGE PLATE CHARACTERISTICS
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MEDIUM-MU TWIN TRIODE

Glass octal type used as combined

6BX7- GT vertical deflection amplifier and ver-

tical deflection oscillator in television

receivers. When so operated, it is

recommended that unit No.1 (pins 4,

6, and 6) be used as the oscillator. OQutline 22, OUTLINES SECTION. Tube
requires octal socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . ...ttt tttetat i itie e e 6.8 volts
HEATER CURRENT. . ..................covuuu... et e i i 1.6 amperes
AMPLIFICATION FACTOR*. . . . . ... .. .. . ... . i it 10

PLATE RESISTANCE (Approx ) 1300 ohms
TRANSBCONDUGCTANCE® . . . . ...\ttt ettt e e ieaans 7600 umhos

* For plate volts, 250; cathode-bias resistor, 390 ohms; plate ma., 42

VERTICAL DEFLECTION OSCILLATOR OR AMPLFIER (Eachk Unit)
For operation in a 525-line, 80-frame system

Maximum Ratings: Oscillator Amplifier
DC PLATE VOLTAGE. . . ..\t oititenitneanneinnnennn. 500 max 500 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE

(Absolute Maximum)# . . . ..o tearnnannnnns - 20004 mazx volts
PEAK NEGATIVE-PULSE GRID VOLTAGE . 400 maz 250 max volts
CATHODE CURRENT:

Peak...................... 180 max 180 max ma

Average. . 60 max 60 max ma
PLATE DISSIPATIO

Foreitherplate. ... ................... . 10 max 10 max watts

For both plates with both units operating. 12 max 12 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. .. 200 max 200 max volts

Heater positive with respect to cathode. 200°max 200°mazx volts
Maximum Circuit Values:

Grid-Circuit Resistance. ............................. . 2.2 max 2.2 maxr megohms

# 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 of one vertical scanning eyele is 2.6 milliseconds.

4 Under no circumstances should this absolute value be exceeded.
° 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, 6BY 5 G A
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-
mum ratings for damper service (each unit): peak inverse plate volts, 3000 maz; peak plate ma., 526
mazx; de plate ma., 175 max. Peak heater-cathode volts: heater negative with respect to cathode, 450
mazx; heater positive with respect to cathode, 100 max. This type is used principally for renewal purposes.

PENTAGRID AMPLIFIER

Miniature type used as a gated
amplifier in color television receivers. 6BY6

In such service, it may be used as a

combined sync separator and sync

clipper. Outline 11, OUTLINES SEC-

TION. Tube requires miniature seven-contact socket and may be mounted in
any position.

HEATER VOLTAGE (AC/DC) 6.3 volts
HBATER CURRENT . .. ... ittt ittt eaninsonasoseenannnnns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid No.lL to Plate. . ... ... i iiiiiiiii ittt iinaiannans 0.08 max upf

Grid No.3 to Plate, .. .......... et et eeia i .. 0.35max upf

Grid No.1 to Grid NoO.3. . .. ... o ittt i tie i it e v iaaeannn 0.15 max upd

Grid No.1 to All Other Electrodes., ..............c.. 0., 5.4 puuf

Grid No.3 to All Other Electrodes. ........................ e 6.9 uaf

Plate to All Other Electrodes. . . .. ..vvviuiienniinneniirininnennans 7.6 unf
Characteristics: CLASS A; AMPLIFIER
Plate Voltage. . .. ... .. i it e i i i e i e 250 volts
Grids-No.2-and-No.4 Voltage. . . ... .....coiiiin i iiinrinennnnnnnn 100 volts
Grid-No.3 Voltage. . .. .. e e e i iiese e -2.5 volts
Grid-No.l Voltage. ... .......ovur ittt aiiaeananeainnnrinnns 2.5 volts
Grid-No.3-to-Plate Transconductance. o ... ... ..o eierennraneennenennn 500 pmhos
Gnd-No.1-to-Plate Transconductance. . ... .. ettt 1900 smhos
Plate CUrTent. . ... ..ottt ittt et 6.5 ma
Grids-No.2-and-No.d Current. . ... ... . it iiiiiiinnes 9 ma
Grid-No.8 Volts (Approx.) for plate current of 35 ua and grid-No.l volts =—4 -15 volts
Grid-No.1 Voits (Approx.) for plate current of 35 ua and grid-No.3 volts =0, . -12 volts
Maximum Ratings: GATED AMPLIFIER SERVICE
PLATE VOLTAGE. . ... ..ot iiiiiiiine st itienananeaaanns 300 mazx volta
GRIDS-NO.2-AND-NO.4 VOLTAGE. . . ... ...t tuer ettt cnnennenennnneenos See curve page 67
GRIDE-NO.2-AND-N0.4 SUPPLY VOLTAGE. . . ..o oiviiiiinienirnennnanss 300 max volts
GRID-N0.3 SUPPLY VOLTAGE:

Negative bias value. . ... ... ... .. i it it it 50 mazx volts

Positive bias value. . ...... .. ... .. i i 0 max volts

Positive peak value. .. ... ... ittt i i i 25 max volts
GRID-NoO.1 SUPPLY VOLTAGE:

Negative bias value. . . . ... ... it e i inr e 100 max volts
PLATE DISBIPATION. . ...ttt ettt tntineennaaennns 2 max watts
GRID-NO.3 INPUT. . ... ittt it ceie i taneaeineannnneans 0.1 max watt
GRIDS-N0.2-AND-NoO.4 INPUT:

For grids-No.2-and-No.4 voltagesup to 150 volts. .. . ... ............ . 1 max watt

For grids-No.2-and-No.4 voltages between 150 and 300 volts. .. ....... See curve page 67
GRID-NOJ INPUT. .. oot it it ettt i tiee ittt i raen e naeranan 0.1 max watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............................. 200 max volts

Heater positive with respect to cathode. . ............... e 200°max volts
Characteristics as Sync Separator and Sync Clipper:

10 volts
0 volts
26 volts
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Grid=-No.l Valtage. . .. ... ... ittt et e et i 0 volts
Plate Current. ... ........ ... .o i 1.4 ma
Grids-No.2-and-No.4 Current 3.5 ma
Grid-No:3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 .

voltage of 25 volts, grid-No.1 voltage of 0 volts, and plate current of 50 xa -2.5 volts
Grid~No.l 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 pa  -2.3 volts
Maximum Circuit Values:
Grid-No.l1 or Grid-No.3-Circuit Resistance:

For fixed-bias operation. . ........ ... . i i i i . 0.5 max  megohm

Far cathode-bias operation. . .. ... ........ .. i iiiiiiinnan . 1.0 mazx megohm

© The de component must not exceed 100 volts.
AVERAGE OPERATION CHARACTERISTICS
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PLATE VOLTS

SEMIREMOTE-CUTOFF PENTODE

Miniature type used in gain-con-
6BZ6 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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HEATER VOLTAGE (AC/DC). . ..ottt tntantnteneiaeenne e inreraneeninnn 6.3 volts
HEATER CURRENT. . ... ..ottt t ittt sttt e e 0.3 ampere
Without With
DIRECT INTERELECTRODE CAPACITANCES: Eg},ﬁ:’,ﬁ,‘,” Eg}f,'e?; !
GridNo.ltoPlate. .. ............................. 0,02 max 0.015 max unf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and
Internal Shield. .........c.cov i, 7.5 7.5 uuf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-
ternal Shield. ...................... ... 1.8 2.8 nuf
CLASS A; AMPLIFIER
Maximum Ratings:
PLATE VOLTAGE. ... ..ottt ettt i e 300 max volts
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE. . . ..o\ oteirnnnnrsennrnnns 0 max volts
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. . .. .......c0vrreennnnnnnnn. 300 max volts
GRID-NO.Z VOLTAGE. . .« . ottt ie ettt it ita s s e et e enseanen e annen See curve page 67
GRID-No.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . .. ... ... e e 0 max volts
PLATE DISSIPATION . . ...\ttt ittt et ea i 2.5 max watts
GRID-N0.2 INPUT: ’

For grid-No.2 voltages up to 150 volts. .............cvvvvuunnnnnn.. . 0.5 max watt

See curve page 67

For grid-No.2 voltages between 150 and 300 volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to.cathode............................. 200 max volts

Heater positive with respect to cathode. . ...............ccvivueen... 200mmax volts
Characteristics:
Plate Supply Voltage .............co0vvurn.. PPN 200 volts
Grid No3. . ... ... ...t i, Connected to cathode at socket
Grid No.2 Supply Voltage . ...........cccvvevnenn... e 150 voits
Cathode-Bias ReBistor. .. ..ot iiiietreneinne, 180 ohms
Plate Resistance (ADPProX.). . .....vuiiiirrereernnnrnruereeeerneinnnns 0.6 megohm
TransconductBnCe. . . ... v.vtunutenttene et ena et 6100 wmhos
Grid-No.1 Voltage (Approx.) for transconductance of 50 gmhos. . ......... -23 volts
Plate Current. . ... ..ot i e e e 11 ma
Grid-No0.2 CUITEent . . .o\ i ottt iiiiiiieiene e reiinianasennennnns 2.6 ma

Maximum .Circuit Valves:

For fixed-bias operation....................... . 0.25 maz megohm
For cathode-bias operation. ... .................. SN . 1.0 max - megohm
& The dc component must not exceed 100 volts,
AYERAGE PLATE CHARACTERISTICS -
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MEDIUM-MU TWIN TRIODE

Miniature type used as rf ampli-

6BZ7 fier 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

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). . ..ottt it iii it ianne e 6.3 volts
HEATER CURRENT. 0ttt vuntttint it inetunt e eanraasnnasoeanasnsanns 0.4 ampere
Maximum Rofings: CLASS A; AMPLIFIER (Each Unit)
PLATE VOLTAGE. . .0ttt e ittt i niaat it va e tie it 250%mazx volts
PLATE DISSIPATION . ..\ ittt iia st e s tia e rantniia e einns 2.0 max watts
CATHODE CURRENT. . ..ottt ittt tantninnattinaneniaaeasnnnns 20 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode........................ .00 200%mazx volts
Heater positive with respect to cathode. .. ....................... ... 200wmax volts

‘0161 calthode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as
300 volts.
®» The dc component must not exceed 100 volts.

Characteristics:

Plate Supply Voltage . .. ..ottt e ien it it 160 volts
Cathode-Bias ResiBtOr. .. .. ....i i it iir it 220 ohms
Amplification Factor. .......... ... .. . . i .. L 38 .

Plate Resistance (Approx.) . 5600 ohms
Transconductance. . . .... 6800 pmhos
Plate Current. ................covivin.einn . 10 ma
Grid Voltage (Approx.) for plate current of 10 pa........... .. . -11 volts

Maximum Circuit Valve:
Grid-Circuit Resistanee. . . ou . vvviiiiiriieriiieeeiiireernsnseonseoanns

POWER TRIODE

Miniature type used in compact

6C4 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

a power output of 5.6 watts at moderate frequencies, and 2.5 watts at 150 mega-

cycles per second. Outline 11, QUTLINES 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)........... 6.3 volts
HEATER CURRENT. . ................ 0.15 ampere
DIRECT INTERELECTRODE CAPACITANC
Gridto Plate. .. ... .. .. i it i i i it ittt 1.6 uuf
Grid to Cathode and Heater. . 1.8 upl
Plate to Cathode and Heater. . 1.8 upf
Moximum Ratings:
PLATE VOLTAGE. . ..ottt ittt enttuintiaeraanensatosnnsssnssssessasoces 800 mazx volts
PLATE DISSIPATION. ...\ ottt it etetaaaeratoneasocssssanssnssnas 8.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ..............cocoiiaiaas, 200 mazx volts
Heater positive with respect tocathode. . .............coiiviiinenens 200smazx volts
Characteristics:
Plate Voltage. ... ovviiiiiinsiianerarneiansorvsscsnvense 100 250 volts
Grid Voltage ......... e teaen it st erea e 0 -8.5 volts
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Amplification Factor. ... ...... ... iiiiiieiiiinenanianas 19.5 17
Plate Resistance. . . .......coiiitiiiiriiiiiieiernennnanns 6250 7700 ohms
Transconduct8nee. . . ... ..c.itniiirinenioiersnasnennnan . 3100 2200 umhos
PlateCurrent. ... ... ..., Ceveiaens 11.8 10.5 ma
Maximum Circuit Valve:
Grid-Circuit Resistance:
For fixed-bias operation. . . ... ... ... ... ittt ittt 0.25 max megohm
For cathode-bias operation. . .. ..... ...t iiiiiiiiiiiinennannnen s 1.0 max megohm
® The de component must not exceed 100 volts.
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Maximum Ratings:
DC PLATE VOLTAGE. .+ ..ttt it iiiiia it recnsiansasanenenssnsans NP 300 max volts.
DC GRID VOLTAGE. ¢t ot ieive ittt ittt sietrtisnasoseasasas -50 mazx volts
DO PLATE CURRENT. « ottt tinsivne s rtnnscnnarsssosiosassssnans 25 max ma
DC GRID CURRENT. . .ot vvinetrtnerrnssonanoonsecrsssns e v 8 max ma
PLATE DISSIPATION. ....... i tetateret et ieeaceraasaee e eaenes . 5 max watts.
Typical Operation (At Moderate Frequencies):
DCPlate Voltage. . . .. .ooiiiin i it iiiiisieracanenss PR 300 volts
DC Grid Voltage. . ... oot iiieit ettt eesicaeterasrnsnssssnnans -27 volts
DCPlate Current. . ... ...ovuiinn it itinerersesnsesresasiassons 25 ma
DC Grid Current (APProX.). . vv v v oviineeinvennseensnnneanans eeeaen . 7 ma
Driving Power (Approx.)........ et et ettt N 0.35 watt
Power Output (Approx.)...... e ttaae sttt N 5.5 watts
" AVERAGE PLATE CHARACTERISTICS
e T 1
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MEDIUM-MU TRIODE
Metal type 6C5 and glass octal type6C5-GT
used as audio amplifier and oscillator. Theyare 6c 5

also used as detectors of grid-resistor-and-capaci-

quire octal socket and may be mounted in any
position. Heater volts (ac/dec), 6.3; amperes,
0.3. Maximum ratings as class A: amplifier:

tor type or grid-bias type. Outlines 8 and 25, c
respectively, OUTLINES SECTION. Tubes re- 6 5 -GT

plate volts, 300 mazx; plate dissipation, 2.6 maz watts; grid volts, 0 min. Typical operation: plate volts,

250; grid volts, -8 (grid-circuit resistance should not exceed 1.0 megohm); amplification factor, 20;

¥

plate resistance, 10000 ohms; transconductance, 2000 yumhos; plate ma., 8. For typical operation as a
resistance-coupled amplifier, refer to Chart 11, RESISTANCE-COUPLED AMPLIFIER SBCTION.

Type 6C5-GT is used principally for renewal purposes.

SHARP-CUTOFF PENTODE

Glass type used as biased detector and as a

44, OUTLINES SECTION. Tube requires six-
contact socket. Heater volts (ac/dc), 6.8; 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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TWIN DIODE—
MEDIUM-MU TRIODE

6C7 Glass type used as combined detector, am-
plifier, and ave tube. Outline 39, OUTLINES
SECTION. 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

6C 8 G 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 100-to-500-ohm

potentiometer across the heater terminals. Tube

requires octal socket. Heater volts (ac/dc), 6.3;

amperes, 0.3. Maximum ratings for each triode unit as class A1 amplifier: plate volts, 2560 max; grid

volts, 0 min; plate dissipation, 1.0 max watt. Typical operation: plate volts, 250; grid volits, —4.5; plate

ma., 8.2; plate resistance, 22500 ohms; amplification factor, 86; transconductance, 1600 ymhos. 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
6CB 5 Glass octal types used as hori-

zontal deflection amplifiers in color
television receivers. Outlines49 and 45,

6CB 5 - A respectively, OUTLINES SECTION.
Tubes require octal socket and may be
mounted in any position.

HEATER VOLTAGE (AC/DC) . .o i v et ittt it iter e eeerensasnaroeaaannens
HEATER CURRENT. .. .............ccouv... R R L T T e
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.1 to plate. . ... .ottt it it i iiieaiareaaanns
Grid No.l1 to Cathode, Heater, Grid No.2, and Grid No.3.............
Plate to Cathode, Heater, Grid No.2,and Grid No.3..................
TRANSCONDUCTANCEX. . . ..ttt ietae e innnarnannenanannanas 8%00 pmhos
.8

*For plate.and grid-No.2 volts, 175; grid-No.1 volts; -30; plate ma., 90; grid-No.2 ma.;-6.

AVERAGE PLATE CHARACTERISTICS
WITH ECy AS VARIABLE
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HORIZONTAL DEFLECTION AMPLIFIER

For operation in a 525-line, 80-frame system

Maximum Ratings: 6CBS5 6CB5-A
DC PLATE VOLTAGE . . . ..ottt ety 700 max 800 max volts
PEAK POSITIVE-PULSEPLATEVOLTAGE# (Absolute Mazimum) 6800°max 6800°mazx volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE. ... ............. -1500 max ~1500 max volts
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. .. .............. 200 mazx 200 max volts
DC GRID-NO.1 (CONTROI-GRID) VOLTAGE. . .............. -50 max -50 max volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. .. .......... —200 max —200 max volts
CATHODE CURRENT: ’

Peak. .. .. i 700 max 770 max ma

Average. ............... 200 max 220 max ma
GRID-NoO.2 INPUT. ... ... ... S 3.6 max 3.6 max watts
PLATE DISSIPATIONT 23 max 23 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........... ... 200 max 200 mazx volts

Heater positive with respect to cathode. ........... .. 200"mazx 200®%mazx volts
BuLB TEMPERATURE (At hottest point). . ... ............ 220 max 220 max °C

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . .. ...... ...ttt iiiiiiiiinna.., 0.47 max megohm

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 3
625-line, 30-frame system, 15 per cent of one horizontal scanning eycle 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.
® The dc component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
WITH ECp AS VARIABLE
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SHARP-CUTOFF P.ENTODE

Miniature type used in television
receivers as an intermediate-frequency
amplifier at frequencies up to about 45 6C86
megacycles per second and as an rf
amplifier in vhf television tuners. Tube
features very high transconductanee combined with low interelectrode capacitance
values, and is provided with separate base pins for grid No.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-contaet
socket and may be mounted in any position. For heater and cathode considerations,
refer to type 6AV6. ‘

HEATER VOLTS (AG/DC).......cuvvnn. e ihee et ee 6.3 volts
HEATER CURRENT. . ...t ittinenerureressneeaonsrennaecesasranansnens . 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.L1 t0 Plate. . . ... .oiutite et tenaoscnonroocseosnnssvnssons 0.020 mazx wd
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield. . 6.5 puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..... . 2.0 nuf
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Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. ...\ttt et iietiteriiieeranaeneeasanannenns e 300 mazx volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ...................... [ Cereaeaes See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. . ... ot tiitittian et iennannnns [T 300 max volts
PLATE DISSIPATION. . .. ..\ttt iiiiieiiiiinannnnnonns [ 2.0 mazx watts
Grip-No.2 InNpUT: -
For grid-No.2 voltagesup to 150 volts. . . . .................. Cerenaseas 0.5 max watt
For grid-No.2 voltages between 150 and 800 volts. ... ............... AN See curve page 67
PeaK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode..................... Ceereeean 200 mazx volts
Heater positive with respect tocathode. . ............ ... ....ccuvunnns 200°mazx volts

Characteristics:

Plate Supply Voltage ................. e et et 200 volts
Grid-No.8 (Suppressor Grid) onnected to cathode at socket
Grid-No.2 Supply Voltage. . . 150 volts

Cathode-Bias Resistor. . . . 180 ohms
Plate Resistance (Approx 0.6 megohm
Transconductance. . . ... .. e 6200 umhos
Grid-No.1 Voltage (Approx.) for plate current of 10 ua -8 volts
Plate Current. .. ........c.cvvinvnennnnonn e . 9.6 ma
Grid-No.2 Current. . . . e e et e et e, 2.8 ma
2 The de¢ component must not exceed 100 volts.
e AVERAGE PLATE CHARACTERISTICS
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BEAM POWER TUBE

6CD 6'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- :
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 No.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) . .vvvvvneenunnns . e rare e 6.3 volts
HEATER CURRENT, ........ . 2.5 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.
Grid No.l1toPlate. . .............., e 1.1 max puf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No 22 upf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . uut
TRANSCONDUCTANCE® . . ., . 7700 umhos
Mu-Facror, Grid No.2 to Grid No.1° [ 8

© For plate and grid-No.2 volts, 175; grid-No.1 volts, —30.
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HORIZONTAL DEFLECTION AMPLIFIER

Maximum Ratings: For operation in a 525-line, 80-frame system

DO PLATE VOLTAGE. . . .ot ettirentenneeenannesessnesonssssonransnnsssas 700 max volts
PRAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum). . 7000%nazx volts
PRAK NEGATIVE-PULSE PLATE VOLTAGE .................... -1500 max volts
DC GrID-N0.2 (SCREEN-GRID) VOLTAGH . . . 176 max volts
DC GRID-NO.1 (CONTROL-GRID) VOLTAGH. .. -50 max volts

PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE .. ... ....0vviiroinnoilllll —200 max volts
CA’lglegllJ(EClmRENT

............................................................... 700 max ma
Average........... .. .. e 200 max ma
PLATB DISSIPATIONt .. P .. 20 max watts
GRID-NO.2 INPUT. ... .. i i i et it i it ian s 3 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . . .. ... ... .. .. ... ... ... .00 200 max volts
Heater positive with respect to cathode .. 200°mazx volts
BuULB TEMPERATURE (At hottest point) . . .. ... ... ... iinneniin, 226 max °C

Maximum Circuvit Valve:
Grid-No.1-Circuit Resistance. . . ... ... ... ... ... .. it 1.0 max megohm

* The duration of the voltage g)ulse must not exceed 156 per cent of one horizontal scanning cycle. In
a 526-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microsecon

® 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 dec component must not exceed 100 volts.

AVERAGE CHARACTERISTICS
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M P
SHARP-CUTOFF PENTODE ORNO,
Miniature type used in television 9‘ (92
receivers as an intermediate-frequency t ‘
K 2 L‘ G3
s
&

amplifier at frequencies up to about 45
megacycles per second and as an rf
amplifier in vhf television tuners. Be~

cause of its plate-current cutoff characteristic, this type is used in gain-controlled
stages of video if amplifiers. This type is identical with miniature type 6CB6 except
that the grid-No.1 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 oseillator and horizontal de-
flection oscillator in television receiv~
ers employing series-connected heater
strings. Also used as phase inverter,

syne separator and amplifier, and resistance-coupled amplifier in radio equipment.
Except for the eommon 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) . - o . oottt it ittt it it e i e 6.3 volts
HEATER CURRENT . . o cotvtt ot e e ie et et ce it e et it ianean 0.6 ampere
HEATER WARM-UP TIME (AVErage). ... .......c.oinmiiiunieiniinenninnas 11 seconds
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.):

Grid to Plate. .. .. oo o e, 4.0 uuf

Grid to Cathode, Heater, and Internal Shield. .. ..................... 2.8 ppf

Plate to Cathode, Heater, and Internal Shield. ...................... 2.2 puf

. A: AMPLIF i

Maximum Ratings: CLASS A; A 1ER (Eack Unit)
PLATE VOLTAGE . « 1t vttt teie ettt ae et i e 300 max volte
GRID VOLTAGE:

Positive biag value. .. ... . ... ... . ... 0 max volts
PLATE DISSIPATION:

Foreither plate. . . ... ... .. . i e 3.5 mazx watts

For both plates with both units operating. . ......................... 5 max watts
CATHODE CURRENT . . .. o0\ttt et tan et itianitiaertensannnnnas 20 mazx ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.................. ... .. ..., 200 max volts

Heater positive with respeet to cathode. .. ................. e 200@max volts
Characteristics:
Plate Voltage. . . ...... ... ... .. it iiiiiiiiiiiains 90 250 volts
Grid Voltage. . . .. .. ... .. it i et 0 -8 volts
Amplification Factor. ... ........ ... . i, 20 20
Plate Resistance (APDProX.). .. .....ceevninieencioniann. 6700 7700 ohms
Transconductance. .. ... ...t itiniiinnnronanans 3000 2600 umhos
Grid Voltage (Approx.) for plate current of 10 pa......... =7 -18 volta
Plate Current for grid voltage of ~12.5 volts. . . .. ces - 1.3 ma
Plate Current. .. ... .. ... .. .. . i e, 10 9 ma
Maximum Circuit Valve:
Grid-Circuit Resistance:

For fixed-biags operation. .. ... ... ... .. i 1.0 maz megohm
# The de component must not exceed 100 volts.

OSCILLATOR
Por operation in ¢ 525-line, 30-frame system
Ve‘fticgl Hozimtal

Maximum Ratings (Each Unit): Oscillator Oscillator
DCPLATEVOLTAGE. . ...t iiiiiiieiniunann e s 300 max 300 max volts
PEAK NBEGATIVE-PULSE GRID VOLTAGE. .....,........... ~400 max —600 max volts
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CATHODE CURRENT:

eak. .. .. i e e 70 max 300 max ma
AVEIBEE. . ..ttt ian e e, 20 max 20 max ma
PLATE DISSIPATION:
For either plate. . .......... e e, 8.5 max 3.5 max watts
For both plates with both units operating............ 6 max 5 max watts
PreAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.............. 200 max 200 max volts
Heater positive with respect to cathode.............. 200mmax 200mmazx volts

Maximum Circuit Valve:
Grid-Circuit Resistance. . .. ...................co.u.. 2.2 mazx 2.2 max megohms
a The dec component must not exceed 100 volts.

INSTALLATION AND
APPLICATION

P 3¢

WA Type 6CG7 requires a miniature

nine-contact socket and may be

SUPPLY VOLTS ero.8€r :"5}"“ mounted in any position. Outline 14,
RMS ORDC = 4E¢ OUTLINES SECTION. This type is
? designed with a 600-milliampere heater
having a controlled warm-up time to

€4 = RATED HEATER VOLTAGE insure dependable performance in tele-

T§ = RATED HEATER CURRENTY .y ’ ] ;
e2cs~8303  vision receivers employing series-con-

nected heater strings. Heater warm-up
time is measured in the circuit shown above as follows: The heater is placed in series
with a resistance having a value 8 times the nominal heater operating resistance
(R=3 Ey/Iy). A voltage having a value 4 times the rated heater voltage (V=4 Ey)
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 E;).

AVERAGE PLATE CHARACTERISTCS
FOR EACH UNIT

s
gw .;:!;7
§ Sé’ 1/ /” 1y 4
i, 7 / / /'7;‘3
: /////, / _;o'\'/
Y NN A,
]

400
PLATE VOLTS
f2CM - 84427

PP TRIODE-PENTODE CONVERTER

(7)°2P Miniature types used as combined 6CG 8
oscillator and mixer tubes in television

Pt [+ receivers utilizing an intermediate fre-
})\50 « quency in the order of 40 megacycles 6CGs"A
T Gie per second. 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 de-
pending on signal-to-noise considerations. Type 6CG8-A has a controlled heater
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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 dec component of the heater-cathode voltage should not exceed 100
volts. For curves of average characteristics, see type 6X8.

EWithoult E With
D STEI TRODE CAPACITANCES: wlerna xternal
DiricT INTERELECTRODE CAP. Shield Shield®
GridtoPlate. ... ... ..o, 1.5 1.5 puf
Grid to Cathode, Heater, and Pentode Grid No.3... ... 2.6 3.0 auf
Plate to Cathode, Heater, and Pentode Grid No.3.. ... 0.05 1.0 pupf
Pentode Unit:
Grid No.ltoPlate. .. ............. .. iiiueuaii.. 0.03 mazx 0.016 max unt
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 4.8 5.0 upf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. .. 0.9 1.6 g
Pentode Grid No.1 to Triode Plate. . .. ................. 0.05 max 0.04 max upf
Pentode Plate to Triode Plate.......................... 0.05 mazx 0.007 max puf
Heater to Cathode.................... ... .. ... . .. 5.5 5.5¢ puf

° 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

amplifier, or reactance tube.The triode

unit is used in low-frequeney 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 6ANS. For curves of average plate characteristics, refer to type 6ANS.

DIRECT INTERELECTRODE CAPACITANCES:

Triode Unit:
GridtoPlate. . ............ ... .. ......... R 1.6 uuf
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield...... 1.9 puf
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield. .. ... 1.6 wuf
Pentode Unit:
Grid No.l to Plate. . . ... .t it e een s 0.025 max upf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield i puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.25 uuf
Triode Grid to Pentode Plate. .. ..... . 0.005 unf
Pentode Grid No.1 to Triode Plate 0.02 puf
Pentode Plate to Triode Plate 0.04 puf

POWER PENTODE

Miniature type used in output ©°25Y/]
6CL6 stage of video amplifier of television
receivers and as wide-band amplifier

tubeinindustrial and laboratory equip- (9)

ment. Outline 14, OUTLINES SEC- K Gt
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 (AG/DC). . .t vviieiintiinnennnanennnns e 6.3 volts
HEATER CURRENT. . .ot ittin e ittt et teannnreneeannnananeneennnn, 0.65 ampere
DiRECT INTERELECTRODE CAPACITANCES:

Grid No.1 to Plate. . .. . .ottt eunnaninnnneennanns 0.12 wuuf

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shleld 11 upf

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 5.5 uuf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. . ... ..\ttt ittt et i 300 max volts
PLATE SUPPLY VOLTAGE . ...\ttt e et iin e eiie e e e 300 max volts
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE. . . ... . ..\uiitn i nnnnn.. 0 max volts:
GRID-NO0.2 (SCREEN-GRID) SUPPLY VOLTAGE. . .. ... .., . .oouvierunrnnnn.. 300 max volts.
GRID-NO.2 VOLTAGE. . ... .ottt ittt neannnnn . 150 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value. .. ........ ... ... ... .oiiiiiiinn., e 50 max volts

Positive biag value. ... ................ . 0 max volts
PLATE DISSIPATION. . . ............... . 7.5 max watts

GRID-No.2 INPUT. .. ........ PP 1.7 mex watts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. . ... [N 90 max volts
BULB TEMPERATURE (At hottest point). ... ......c.ciiiiiiniienennnnnnns 200 mazx °C
Typical Operation:
Plate Voltage. .. ... ... ... ... i iiiiiiiiinnrannn e veae e, 250 volts
Grid-No.3 Voltage ..Connected to cathode at socket
Grid-No.2 Voltage. . . [N 150 volts
Grid-No.1 Voltage, ... ..ottt ittt i i eeeenenn . ~3 volts
Peak AF Grid-No.1 Signal Voltage.................. N ceens 3 volts
Zero-Signal DC Plate Current. . . ... ... ... .. v iiiintinrnnnnnnnnns veen 30 ma
Maximum-Signal DC Plate Current. .. ........ccvuiiinneeennnenn.. . 31 ma
Zero-Signal DC Grid-No.2 Current. .. .........oivuniinieunnnnnnnenenn., 7 ma
Maximum-Signal DC Grid-No.2 Current. .. ... ....oiviiininnnnnnnn.. 7.2 ma
Plate Resistance (APProX.) . ...t v itritern sttt e eenenennnrenenennneenn 0.09 megohm
Transconductance. . ........ ... . it i e 11000 wmhos
Grid-No.1 Voltage (Approx.) for plate current of 10ua, .. ................ -14 volts
Load Resistance. . . ...t ittt 7500 ohms
Total Harmonice Distortion. .. ........ ... ..o . i i i, 8 per cent
Maximum-Signal Power Qutput. .. ......... .. i ititiiinininrennnannnn, 2.8 watts
Typical Operation in 4-Mc-Bandwidth Video Amplifier:
Plate Supply Voltage. . .. ...t it 300 volts
Grid-No.3 Voltage........ . Connected to cathode at socket
Grid-No.2 Supply Voltage. . . e e e e e 300 volts
Grid-No.1 Bias Voltage. . ... ... .. ittt it ienieenann -2 volts
Grid-No.1 Signal Voltage (Peak to Peak). ... ............c.coouuuunnn.. 3 volts
Grid-No.2 ResiStor. . .. . ... i i i et i e e e e 24000 ohms
Grid-No.1 Resistor. . ...............ciiniinnann, s terae i, 0.1 megohm
Load Resigtor. ... ... . i i e 3900 ohms
Zero~Signal Plate Current. . ... ... ...ttt iiiiereiennenrennrnnenennrens 30 ma
Zero-Signal Grid-No.2 Current. . ... .....oiiiiiiiniiiieriineeenneens e 7.0 ma
Voltage Output (Peak to Peak) . ... ... .cviiivirninniinnrennreennnnnn 132 volts
Maximum Circuit Values (For i rated condilions):
Grid-No.1 Circuit Resistance:

For fixed-bias operation. . .......... ..o it i, 0.1 max megohm

For cathode-bias operation. .. ..........ceviivrinrrneannnnnnnn., 0.5 mar wmegohm

AVERAGE PLATE CHARACTERISTICS
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MEDIUM-MU DUAL TRIODE

Miniature type used as vertical

6C M7 _deflection oscillator and vertical de-
flection amplifier in television receiv-

ers employing series-connected heater

strings. Unit No.1 is used as a conven-

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) 6.3 volts
HEATER CURRENT. . .. ............. 0.6 ampere
HEATER WARM-UP TIME (Average)* 11 seconds
Unit No.1 Unit No.2
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Oscillator Amplg'ier
GridtoPlate. . .. ... .. .. ... . i 3.8 puf
Grid to Cathode and Heater. . ...................... 2 3.5 puuf
Plate to Cathode and Heater. . ...........c.......... 0.5 0.4 Auf
* For definition of heater warm-up time and method for determining it, refer to type 6CGT.
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER
For operation in a 525-line, 30-frame system
3 . Unit No.1 Unit No.2
Maximum Ratings: Oscillator Amplifier
DC PLATE VOLTAGE . . . ...\t itiintinrennrerennennoas 500 max 500 max voits
PEAKPOSITIVE-PULSEPLATE VOLTAGEF ( Absolute M aximum) - 2200°max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .............u.. 200 max 200 max volts
CATHODE CURRENT:
Peak. . .. 70 max T0 max ma
Average 15 max 20 max ma
PLATE DISSIPATION. . ........... 1.25 max 6.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . e 200 max 200 max volts
Heater positive with respect to cathode.......... cene 2004max 2004max volts
Maximum Circuit Valves:
Grid-Circuit Resistance:
For fixed-bias operation. . . . 2.2 max 1.0 max megohms
For cathode-bias operation 2.2 max 2.6 max megohms

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scadr:ung cycle. In a 525-

line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 mill
O Under no circumstances should this absolute value be exceeded.
4 The dc component must not exceed 100 volts.

AVERAGE CHARACTERISTICS
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CLASS A; AMPUFIER
biec, Unit No.1 Unit No.2
Characteristics: Oscillator Amplifier
Plate Voltage. . .. ...c.oiviiii ity 200 250 volts
Grid Voltage. . .. ... ... ... ittt -7 -8 volts
Amplification Factor. ... ...... ... ... .. .o, 21 18
Plate Resistance (APProx.). . ..........ccoivieiiiiinn., 10500 4100 ohms
Transconduetance. . .. ..., 2000 4400 umhos
Grid Voltage (Approx.) for plate current of 10 ua. .. -14 — volts
Plate Current. . ... ... ..covviiiiin i, 5 20 ma
Plate Current for grid voltage of —10 volts 1 — ma
AVERAGE CHARACTERISTICS
UNIT N22
s0 T T
,_/ TYPE 6CMT
# €4 263 VOLTS
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PENTAGRID AMPLIFIER

Miniature type used as a gated
amplifier in television receivers. In
such service, it may be used as a com-
bined sync separator and syne clipper.
Outline 11, OUTLINES SECTION.

6CS6

Tube requires miniature seven-contact socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. . ...... 0.3 amperes
Characteristics:
Plate Voltage. . . ... ...ttt 100 100 volts
Grids-No.2-and-No.4 Voltage. 30 30 volts
Grid-No.3 Voltage. .......... -1 0 volt
Grid-No.1 Voltage. .. ......... .. 0 -1 volt
Plate Resistance (Approx.)............. . 0.7 1 megohm
Grid-No.3-to-Plate Transconductance. .............. . 1500 - pmhos
Grid-No.1-to-Plate Transconductance. .................. - 1100 umhos
Plate CUrrent. .. .....ooovvviiiinmii e riennennns 0.8 1.0 ma
Grids-No.2-and-No.4 Current. . ............ovuinin.n. 5.5 1.3 ma
Grid-No.3 Voitage (Approx.g for plate current of 50 pa. ... -2.2 - volts
Grid-No.1 Voltage (Approx.) for plate current of 50 pa. ... - -2.5 volts
GATED AMPLIFIER SERVICE
Maximum Ratings:
PLATE VOLTAGE . .. ottt ottt te e te i e einneasaernaisneeeaianoanoens . 300 max volts
GRIPS-NO.2-AND-NO.4 SUPPLY VOLTAGE. . ..oeriveerntarunrnnnsen e 300 max volts
GRIDS-NO.2-AND-NO.4 VOLTAGE. . . ... 0 iirriiiiarnnnnasctoacnnas e See curve page 67
PLATE DISSIPATION . .. yo vt ettt ot ettt aiieneaoiseaenaans i 1 max watt
GRIDS-N0.2-AND-No0.4 IRPUT:
For grids-No.2-and-No.4 voltages up to 150 volts. . ................. . 1 max watt
For grids-No.2-and-Nc.4 voltages between 150 and 300 volts........... See curve page 67
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CATHODR CORRENT. . ... .o tiit ettt cinaneeneonannannannanes, 14 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ......................... 200 mazx volts
Heater positive with respect to cathode. .. ..............cooviivenan 2008max volts
Typical Operation as Sync Separator and Sync Clipper:
Plate Voltage. .. ... .. .. .. e e, 10 volts
Grids-No.2-and-No.4d Voltage. .. ..... ... ..o iiiiiiieaiiiinenneanns 30 volts
Grid-No.3 Voltage. . ... ... . ... i i it ininanennaannas 0 volts
Grid-No.l Voltage. ... ... i e i 0 volts
Plate Current. .. .. ... ... e, 2.0 ma
Grids-No.2-and-No.4 CUurrent. .. ........couiiuniirineiiieaanninnennns 4.5 ma
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance. . .. ............. ... iuiiiinriienaninan, 0.47 maxr megohm
Grid-No.3-Circuit Resistance. . . ..................c.civiiiiiiruiininas 2.2 mar megohma

8 The dc component must not exceed 100 volts.

BEAM POWER TUBE

Miniature type used in the audio

output stage of television receivers.

6CU5 Qutline 13, OUTLINES SECTION.
Tube requires miniature seven-contact

socket and may be mounted in any

position.
HEATER VOLTAGE (AC/DC) ... ..\ttt ittt ieinin e ieninaens 6.3 volts
HEATER CURRENT. . . ...ttt itte ettt ie e e e 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (ADprox.):

Grid No.Lto Plate. .. ... ... i oottt ieiianiianins 0.7 waf

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. ............ 13.2 upf

Plate to Cathode, Heater, Grid No.2, and Grid No.3. . ................ 8.6 uuf

. CLASS A; AMPLIFER
Maximum Ratings:
PLATB VOLTAGB. .. ... ..ttt e e e e 136 max volts
GRID-NO.2 (8CREEN-GRID) VOLTAGE. . ...\ .\tutaitaranensneanearennnns 117 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . ... ... ..ottt e 0 max volts
PLATE DISSIPATION . . ... ...ttt e it i e 6 max watts
GRID-NO.2 INPUT. . ... ..ttt ettt eneraaeenananas 1.25 moazx watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to eathode............................. 200 max volts

Heater positive with respect to cathode. ............................ 200 max volts
BuLB TEMPERATURE (At hottest point). . ................ et 220 max °C

160 AVERAGE CHARACTERISTICS
’ I TYPE 6CUS T
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Typical Operation:

Plate Voltage. . . ....oviiiitt i i i, .
Grid-No.2 Voltage. . ceees
Grid-No.l Voltage. . ...t ittt ettt irecnarsnenrnnss .
Peak AF Grid-No.l Voltage. .. ... ..o viiiiiiiin i iiiniinesnnnns e
Zero-Signal Plate Current. ... ... .. ...ttt ittt .
Maximum-Signal Plate Current. . . .............. v PPN ..
Zero-Signal Grid-No.2 Current............. ..
Maximum-Signal Grid-No.2 Current........ .

Plate Resistance (Approx.)................ e eiaetceea et ven
Transconductance. . .. ..........vuveetronnnecssnsransons Crteeeaiaene .
Load Resistance. . ....................... F N e .o
Total Harmonice Distortion. .. ............. Cesereens Ceeraseean veseesa
Maximum-Signal Power Output.................. Chreieaeans N

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. ... .....ucviieevinercrsonssesssssvesvssne
For cathode-bias OpPeration. ... covevsuvvrrveerarsssvasssrarsssnsenss

BEAM POWER TUBE

Miniature type used as a vertical
deflection amplifier in high-efficiency
0%;'50* deflection circuits of television receiv-

ers utilizing picture tubes having diag-
62 P onal deflection angles of 110 degrees

120
110
-8

8

49
50

4
8.5
10000
7500
2500
10
2.3

RCA Receiving Tube Mannal ~—————===

volts
volts
volts
volts
ma
ma
ma
ma
ohms
pmhos
ohms
per cent
watts

0.1 max megohm

0.5 max

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) ..ttt ine et iine i ennaeseanesaneens
HEATER CURRENT. . ... ittt etannnenenenan ceee
DirECT INTERELECTRODE CAPACITANCES:
Grid Nod toPlate....... ... .. ... .. it iiiiiiiiineainna,
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ .
Plate to Cathode, Heater, Grid No.2, and Grid No.8.................

VERTICAL DEFLECTION AMPLIFIER
For operation in a 525-line, 80-frame system

Maximum Ratings:

DC PLATE VOLTAGE. . . ..ottt it ittt e i e e iaaanne e
PEAK POSITIVE-PULSE PLATE VOLTAGE#{Absolute Maximum) ........ PP
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . .. .. ...t rrirancnaeroennanananns
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. . . ......00..
CATHODB CURRENT:

AVEIAZE. . .. e e e e I
PLATE DISSIPATION. . ... 0.ttt ittt iisatesrncarane N
GRID-NO.2 INPUT. .. ... it iieniines
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode

Heater positive with respect to cathode...........
BULB TEMPERATURE (At hottest point)................

Maximym Circuit Valuves:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. .. ......... ... i e
For cathode-bias operation..................oiiiiiiiiiiiiian. vee

6.3
0.45

0.7 max
8
8.5

3.5 max
2200*max
285 mazx
~250 max

140 max
40 mazx
10 max

2 max

200 max
200 max
250 max

0.5 max
1.0 max

volts
ampere

puf
upf
puf

volts
volts
volts
volts

ma
watts
watts

volts
volts

megohm
megohm

# 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 of one vertical scanning cycle is 2.5 milliseconds.

* Under no circumstances should this absolute value be exceeded.
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CLASS A; AMPLIFIER
Moximum Ratings:
PLATE VOLTAGER. . .. .. .ttt ttttte ittt ainanaatraanrareaaanns 350 max volts
GRID-NO.2 VOLTAGE. . . ... ... ittt niitiaenasnnenanaannens 285 max volts
GRID-NO.2 INPUT. ..t i e e et 2 max watts
PLATE DISSIPATION. . ..ottt ittt ettt it iaaanaaeaenn 12 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. .. .................ioivvunn. 200 maz volts
Heater positive with respect tocathode. . ... .........ccoviinennnn.. 2004maz volts
4 TFhe de component must not exceed 100 volts.
Typical Operation:
Plate Voltage. . . .. ... . .. i e e 250 volts
Grid-No.2 Voltage. ... ... .. it 250 volts
Grid-No.l Voltage. ... ... . i it ettt —14 volts
Peak AF Grid-No.1 Voltage. ... ... ..o, 13 valts
Zero-Signal Plate Current. . . .. ... ... ... . iiui e 46 ma
Maximum-Signal Plate Current. .. ....... ... ... ... . oo, 48 ma
Zero-Signal Grid-No.2 Current. . ...... ... .. .. oottt 4.6 ma
Maximum-Signal Grid-No.2 Current. ................ ... ... .. ....... 8 ma
Plate Resistance (APDToX.}. . . . it itit ettt ettt e, 73000 ohms
TransconduUcCtanee. . . ... ... ... it 4800 umhos
Load Resistance. . . .. ... ... .. .. .. . .. e 5000 ohms
Total Harmonie Distortion. . . . .......ioiiieiierrenneaneteararenanna, 10 per cent
Maximum-Signal Power Output. .. ... o iiiiiiernnereriinnneennnons 5.4 watts
Maximym Circuit Values:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ... ... ... ... .. i it 0.1 mar megohm
For cathode-bias operation. . . ... ... ... .. ... .. ... ..cic .. cheee 1.0 max megohm
PUSH-PULL CLASS AB, AMPLIFIER
Maximum Ratings:
{Same as for single-tube Class A1 Amplifier)
Typical Qperotion (Values are for two tubes):
Plate Voltage. . ... .. i i i e e e e 350 volts
Grid-No.2 Voltage. . ... .. . e e 280 volts
Grid-No.l Voltage. . ... . . i i i i e ~23.5 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . ... ............ccovvnvnnn.. 47 volts
Zero-Signal Plate Current. . ... ... ... ... .. .. . e e, 46 ma
Maximum-Signal Plate Current. ... ....... ... ... ... .. ... L, 103 ma
Zero-Signal Grid-No.2.Current. . ... ... ... ... ittt 3 ma
Maximum-Signal Grid-No.2 Current. . ... ... it iiineennreininnanns 13 ma
Effective Load Resistance (Platetoplate). . ............................ 7500 ochms
Total Harmonice Distortion. ... ... ... ... ... ... . . i, 1 per cent
Maximum-Signal Power Qutput. .. ... ... ... iiiiiiiniiniiniana 21.5 watts
%0 AVERAGE CHARACTERISTICS .
TYPE 6CZ5 ¥
Eg= 6.3 VOLTS
€Cy=0 GRID-N22 VOLYTS$2250
0
w Mg S
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Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ....... .. ... .. ... L e, 0.1 maxr megohm
For cathode-bias operation. . ... ... ... ... . iiiierinieraannnsnon 1.9 mar megohm

REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave. Outline44, OUTLINES
SECTION. Tube requires six-contact socket.
Except for interelectrode capacitances, this type 6D6
is identical electrically with type 6UT7-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 volte (ac/dc), 6.3; amperes, 0.3. 6D7
For electrical characteristics, refer to type 6J7.
Type 6D7 is a DISCONTINUED type listed
for reference only.

PENTAGRID 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 6D8-G
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- 6DC6
evision receivers. It is also used as a

radio-frequency amplifier in the tuners

of such receivers. Qutline 11,-OUT-

LINES SECTION. Tube requires seven-contact miniature socket and may be

mounted in any position.

HEATER VOLTAGE (ACG/DC) . -« 0o vtesie it itieeai e et einnneneneaeanns 6.3 voits
HEATER CURRENT. . ..ot ttitt ittt iteneneitianiarseaneararacoansnns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.L to Plate. . .. ..o voi i e it ieiieniaieninia e 0.02 mazx wunf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 wpf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2 unf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE . . o0ttt st e te e iee et ot taenacoscnareasananssnonssns . 800 max volts
GRID-NO0.3 (SUPPRESSOR-GRID) VOLTAGE. . ...\ vttt ienrinnnirnrnnnennnnn 0 max volts
GRID-NO.2 SUPPLY VOLTAGE. . ... .ot tttttiiiinnnninereeurnanniiennsns 300 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE . .. .. ..ot tvntt vt ennnernnannanas See curve page 67
GRID-N 0.1 (CONTROL-GRID) VOLTAGE:
Positive biag value. . ... ...ttt i it it aiie e . 0 max volts
PLATE DISSIPATION. .. . it cet e ivinernaneroaraconasoeensacanrosns P 2 maz watts
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GRID-No.2 INPUT:

For grid-No.2 voltagesup to 160 volts. ... ............... Ceieaeaeeen 0.5 max weatt

For grid-No.2 voltages between 150 and 800 volta. . ......... PRI See curve page 67
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. ............coivviiininns . 200 max volts

Heater positive with respect to cathode. .. ................. ... e 200°max volits
Characteristics:
Plate Supply Voltage. . ......... S S 200 volts
Grid NoB. oottt v iiit e it sinie e e Connected to cathode at socket
Grid-No.2 Supply Voltage ............... e et et e, 150 volts
Cathode-Bias ResiStor. . . .. ... .o ittt i 180 ohms
Plate Resistance (APProX.). ... v ittt iiennoreenoencransaenannans 0.5 megohm
TranscoRdUCLATICE. . . . .o vur it ettt oas et iira e erana 5500 umhos
Grid-No.1 Voltage (Approx.) for transconductance of 5¢ umhos. .. ......... -12.56 volts
Plate Current. . . ... ittt ittt i e et it 9 ma
Grid-No.2 CUIrent. ... .. cvu it ittt iia e iia e cin i airsraanrennnes 3 ma
Maximum Circuit Valves (For i rated conditions):
Grid-No.1-Circuit Resistance:

For fixed-biag operation. .. ........ .. oo s, PRI .. 0.26 maxr megohm

For cathode-bias operation. .. ......... ... c.oiiiiaenns PPN 1.0 mar megohm

°The dc component must not exceed 100 volts,

AVERAGE PLATE CHARACTERISTICS
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receivers utilizing an intermediate fre-

quency in the order of 40 megacycles

per second. Also used as an rf amplifier
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, QUTLINES SECTION. Tube
requires miniature seven-contact socket and may be mounted in any position.

H @ p
SHARP-CUTOFF PENTODE )
6DE 6 Miniature type used in the gain- " (Oez
controlled pictureif stages of television t ‘
K e (l;g
&

HEATER VOLTAGE (AG/DC) .. ..cvieiinnnvinninnnnn e ieeesei e 6.8 volts
HEATER CURRENT. . ... iiiittinncnnneeiernannnns 0.8 ampere
DiRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. . ... ..o iiuittiiieeearennananns P, 0.02 max ppf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and
Internal Shield. .......... ..o i Cereseeseaa 6.8 max puf
Plate to Cathode, Heater, Grid No.2, Grid No.8, and In-
ternal SHeld. . .. ... . ittt i i areaas e .. 1.9 maz puf
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CLASS A, AMPLIFIER

PLATE VOLTAGE. .. ... .. .. it e e 300 max volts.
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE. . . ...\ \\etverserennnnnnniennns 0 max volts
GRID-N 0.2 (SCREEN-GRID) SUPPLY VOLTAGE. .. ... 00vturinrnnneseinennnn. 300 maz volts
GRID-NO.2 VOLTAGE. . ...\ttt ittt tee et tae e eassannns See curve page 67
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . ... ... .. ... .. e e 0 max volts
PLATE DISSIPATION. . ... .ttt ittt e raennens 2 max watts
GRID-N0.2 INPUT:

For grid-No.2 voltagesup to 150 volts. . .. ...........c.vvivunneunn.. 0.5 max watt

For grid-No.2 voltages between 150 and 8300 volts. ... ................ See curve page 67
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ............................ 200 max volts

Heater positive with respect to cathode. . ........................... 200wnax volts
Characteristics:

Plate Supply Voltage. . . ... .ttt e 200 volts.

Grid No3..........

........................................ Connected to cathode at socket

Grid-No.2 Supply Voltage. . ... it i e 150 volts
Cathode-Bias Resistor. .. . .. P N . 180 ohms
Plate Resistance (Approx.). ........ ..ottt 0.6 megohm
TranscondUCtBICE . . . . ...t e e 6200 pmhos
Grid-No.1 Voltage (Approx.) for transconductance of 600 gmhos with plate
voltage of 150 volts and no cathoderesistor . .. ...................... -5.5 volts
Grid-No.1 Voltage (Approx.) for plate current of 10 pa. . ................. -10 volts
Plate Current. .. ... ... . . i e e e 9.5 ma
Grid-No.2 Current. . .. ... ...ttt it ettt e 2.8 ma
AVERAGE PLATE CHARACTERISTICS
'rw>c'GDE6l
£4=6.3 VOLTS
| GRID-N22 VOLYS =150
@
H ECy=0
at
a
=
<
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e
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— =
° 100 200 300 vor oo 500
LATE s 92CM-8578T
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BEAM POWER TUBE

Glass octal type used as output
tube in audio-amplifier applications. 6DG6-GT

WA O8 Outline 22 or 23, OUTLINES SEC-

NO ®, TION. Tube requires octal socket and
G3 may be mounted in any position.

HEATER VOLTAGE (AC/DC) . o\t vttt et iie ettt ein e inveeannnnnnaes 6.3 voits
HBATER CURRENT. . .. ... ...ooiiviiinnennnn.. 1.2 amperes.
DiRECT INTERELECTRODE CAPACITANCES (Approx.

Grid Nol toPlate. .. ... ... .. i i iiieiiaanaannras 0.6 upf

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............. 15 puf

Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 10 puf
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CLASS A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . ... .. ittt e e 200 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . .. oottt vrneiinesnnnannennnnnnn. 125 max volts
PLATE DISSIPATION. . ... ... it i e e e 10 mazx watts
GRID-NO.2 INPUT . . ...ttt e e e 1.25 max watts
PEAR HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. ... ..............c'uu... 90 mazx volts
Heater positive with respect to eathode. . . ..............ocomeornoon.. 90 max volts
Typical Operation:
Plate Supply Voltage . .. .....................c......... 110 200 volts
Grid-No.2 Supply Voltage . ............................ 110 125 volts
Grid-No.1 (Control-Grid) Voltage. . .................... -7.5 0 volts
Peak AF Grid-No.1 Voltage. .. ........................ 7.5 8.5 volts
Cathode-Bias Resistor. ... ............................ 0 180 ohmsa
Zero-Signal Plate Current. .. .......................... 49 46 ma
Maximum-Signal Plate Current. .. ..................... 50 47 ma
Zero-Signal Grid-No.2 Current. ........................ 4 2.2 ma
Maximum-Signal Grid-No.2 Current.................... 10 8.5 ma
Plate Resistance (Approx.)...................cvve.... 13000 28000 ohms
Transconduetance. .. ................................. 8000 8000 pmhos
Load Resistance. . .................... ..., 2000 4000 ohms
Total Harmonic Distortion. . .......................... 10 10 per cent
Maximum-Signal Power Output........................ 2.1 3.8 watis
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:
For fixed-biags operation. ... .................... ... ... .., 0.1 max megohm
For cathode-bias operation. ................. .. ... ......iunn. 0.5 maxr megohm
o AVERAGE CHARACTERISTCS
1 a® TYPE 6DG6-GT 6
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BEAM POWER TUBE

Glass octal type used as horizontal
deflection amplifier in high-efficiency
6DQ6—A deflection ecircuit of television receiv-
ers. Outline 37, OUTLINES SEC-
TION. Tube requires octal socket and
may be mounted in any position.

HEATER VOLTAGE (AC/DC) . . ..o i ittt et e et et ettt e
HEATER CURRENT. . . ...ttt i ettt ittt ettt it e e aia e
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid Nolto Plate. .. . ... ... i it 0.55
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 7
TRANBOONDUCTANGE®. . . . ..\ttt ittt itee iiee st eanneennnrennenns 6600
PLATE RESISTANCEY®. . .. .. .ttt ittt eianaeaanereanneeans.s 20000
MU-FACTOR, Grid No.2 to Grid No.1%*, .. ... .......................... 4.1

puf
puf

i 08
ohms

* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, -22.5; plate ma., 75; grid-No.2 ma., 2.4.

** For plate and grid-No.2 volts, 150; grid-No.1 volts, ~22.5.
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HORIZONTAL DEFLECTION AMPLIFIER
For operation in a 525-line, 830-frame system
Maximum Ratings:

DC PLATE VOLTAGE. .. ... P . 700 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute Maximum)4 .. .......... 60005max volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE. . . ... .........couineiennin. -1375 max valts
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE. . ... ...........c0ovivnrinrnnn.. 200 max volts
DC GRID-NO.1 (CONTROL~GRID) VOLTAGE. . .. ...\ oeeie e, -50 max volts
PBAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. .. ... ................c.... -300 max volts
CATHODE CURRENT:

Peak . L 440 maz ma

AVELAEE. . i 140 mazx ma
GRID-NO.Z INPUT. . . .\t tttiiiie et e e ey 3 max watts
PLATE DISSIPATIONT . .. .. ..ot . 15 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............................. 200 max volts

Heater positive with respect to cathode. .. .......................... 2004maz volts
BULB TEMPERATURE (At hottest point). .. ............................. 220 max °C

Maximum Circuit Values:
Grid-No.1-Circuit Resistance: . .......... ... ... ... ... .. ... v .. 1.0 max megohm

gThe duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a
26-line, 30-frame system, 15 per cent of one horizontal scanning cyecle is 10 microseconds.

B 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.
4 The de component must not exceed 100 volts.

AVERAGE CHARACTERISTICS
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SHARP-CUTOFF PENTODE

Miniature type used as FM de-
tector in television receivers. Qutline 6DT6
11, OUTLINES SECTION. Tube re-
quires miniature seven-contact socket
and may be mounted in any position.

HEATER VOLTAGE (AC/DC) .. iutirinviinerencanneennnnrns Cereaeeneeans 6.3 volts
HBEATER CURRENT. ... .0uvrrnnncneaanaasns e enerereneaaa, PO 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.)*
Grid No. 1 to Plate. .. ..ottt ittt e e ittt eesaanannn 0.02 g
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.8 nuf
Grid No.3 to Plate. . ... FR N e e et e, 1.4 puf
Grid No.L'to Grid NouB. . . ... i i iiiiii e e e, 0.1 puf
Grid No.8 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.1 wuf

*External shield connected to cathode.
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CLASS A; AMPLIFIER

Plate Bupply Voltage. . .. .. ... ... . i e

Grid-No.8 (S
Cathode-Bias Resistor

juppressor-Grid) Supply Voltage.......
Grid-No.2 (Screen-Grid) Supply Voltage

Plate Resistance (APProX.). . . ... ...uurirnnieeenionieuinenineeearenes

Transconductance, Grid No.l1 to Plate
Transconductance, Grid No.3 to Plate

Grid-No.1 Voltage (Approx.) for plate current of 10 ua

Grid-No.3 Voltage (Approx.) for platecurrent of 10 pa. .. ................

FM DETECTOR SERVICE

Maximum Ratings:

PLATE VOLTAGE. . ... .ttt tieen it a e raaaeasos
GRID-NO.3 VOLTAGE. . . ...ttt it iei ittt ittt it iaernerannnans

GRID-No.2 SUPPLY VOLTAGE

GRID-NO.2 VOLTAGE. ..« .\ttt i iinetnne st eranrnnnneinnsos
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value
GRID-N0.2 INPUT:

For grid-No.2 voltages up to 150 volts

For grid-No.2 voltages between 150 and 300 volts

AVERAGE CHARACTERISTICS

RCA Receiving Tube Manual ——————=

160 volts
0 volta
100 volta
560 ohms
0.15 megohm
800 umhos
516 umhos
1.1 ma
2.1 ma
—4.5 volta
-3.6 volts
300 max volts
26 max volts
300 max volts
See curve page 67

0 max volta
1.5 max watts

See curve page 67
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.......... . . 200 max volts
Heater positive with respect to cathode. . .. 200%max volts

Maximum Circvit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . .. ..................... Cereesetrsenenanes 0.256 max megohm
For cathode-bias operation. .. .................. [ N .. 0.5 maxr megohm

# The de component must not exceed 100 volts.

G TA
(B —L ELECTRON-RAY TUBE
Glass type used to indicate visu-
nPc (O ually by means of a fluorescent target 6E5
‘ the effects of a change in a controlling
() (e) voltage. It is used as a convenient
H H

means of indicating accurate radio-
receiver tuning. Outline 84, 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.

Maximom Ratings: TUNING INDICATOR

PLATE-SUPPLY VOLTAGE. . ... ... ittt enieenisirnnroannanoinons 260 max volts
TARGET VOLMAGE . . . .t ot ivetnenvrtenennnnnonnocnnnssenenns e { 2560 max volts
125 mén votts
Typical Operation:
Plateand Target Supply. . . ... .. ittt iiiinnene 200 250 volts
Series Triode-Plate Resistor. . . .........cocvivrinerinnnan 1 1 megohm
Target Current* . . .. .. .. ittt ittt 3 4 ma
Triode-Plate Current*. . ............. e 0.19 0.24 ma
‘Triode-Grid Voltage (Approx.):
‘Forshadowangle of 0°. . .........cviuivriuiiennnnnns -6.5 -8.0 volts
Forshadowangle of 90°. . ........ ... i, 0 0 volts

* For zero triode-grid voltage. 1 Subject to wide variations.

TWIN POWER TRIODE

Glass type used as class A: amplifier in
either push-pull or parallel circuits. Outline 42,
OUTLINES SECTION. Heater volts (ac/dc), 6E6
6.3; amperes, 0.6. With plate volts of 250 and
grid volts of —27.5, characteristics for each unit
are: plate ma., 18; plate resistance, 3500 ochms;
transconductance, 1700 pmhos; amplification
factor, 6. With plate-to-plate load resistance
of 14000 ohms, output for two tubes is 1.6 watts. This is a DISCONTINUED type listed for ref-
erence only.

REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave. Qutline44, OUTLINES
SECTION. Except for interelectrode capaci- 6E7
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.

Ne HIGH-MU TRIODE
o o G Metal type 6F5 and glass-octal type 6F5-
NC L GT used in resistance-coupled amplifier cir-
cuits. Outlines 4 and 21, respectively, OUT- 6F 5

LINES SECTION. Tubes require octal socket
and may be mounted in any position. Type

8O, Nl O trs.oT may be supplied with pin No.1 omitted. 6F5-GT

° e For typical operation as a resistance-coupled
Ngfgf_g_ T [ amplifier, refer to Chart 17, RESISTANCE-
’ COUPLED AMPLIFIER SECTION. For
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heater and cathode considerations, refer to type 6AV6. Heater volts (ac/dc}, 6.3; amperes, 0.3. Typical
operation as class A: amplifier: plate volts, 250 (800 max); grid volts, -2; amplification factor, 100; plate
registance, 66000 ohms; transconductance, 1500 umhos; plate ma., 0.9. These types are used principally
for renewal purposes.

*

G2 Gy
6F6 POWER PENTODE e
Metal type 6F6 and glass-octal
6F6-G types 6F6-G and 6F6-GT are used in M

the audio output stage of ac receivers. _
6F6-GT They are capable of large power out- Nz'gfg—c M

put with relatively small input.voltage. 6F6-GT s
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). ...\ iitive i einnnnnnoeann e 6.3 volts
HEATER CURRENT. ... .. iiiiietntnrinereneaannossanannnartonsnessnns 0.7 ampere
. . SINGLE-TUBE CLASS A, AMPLIFIER

Maoximum Ratings:

PLATE VOLTAGB. ...\ttt itttiiinaane ettt eaanaseaionneronas 375 mazx volts
GRID NO.2 (SCREEN-GRID) VOLTAGE. . . .. ..o\ttt niinin i s 285 max volts
PLATEDISSIPATION. .. .ottt iiiiiicie i an e s eieaiaes e 11 maz watts
GRID-NO.2ZINPUT.....c.ovvinien i e i 8.76 max watts
PeAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............. .. 90 maz volts

Heater positive with respect to cathode. ........ . 90 max volts
Typical Operation: Fized Bias Cathode Bias
Plate Supply Voltage . ........... 250 286 250 285 volts
Grid-No.2 Supply Voltage ... ..... 250 285 250 285 volts
Grid-No.1 (Control-Grid) Voltage. -16.5 ~-20 - - volts
Cathode-Bias Resistor.... ....... - - 410 440 ohms
Peak AF Grid-No.l Voltage...... 16.5 20 16.5 20 voits
Zero-Signal Plate Current. . ...... 34 38 34 38 ma
Maximum-Signal Plate Current.. .. 36 40 35 38 ma
Zero-Signal Grid-No.2 Current. . .. 6.5 7 6.5 7 ma
Maximum-Signal Grid-No.2......

Cutrent. .......iovnuivinen. 10.5 13 9.7 12 ma
Plate Resistance (Approx.)....... 80000 78000 - - ohms
Transconductance. . ............. 2500 2650 - - umhos
Load Resistance................. 7000 7000 7000 7000 ohms
Total Harmonie Distortion....... 8 9 8.5 9 per cent
Maximum-8ignal Power Output. .., 3.2 4.8 3.1 4.6 wattse

. PUSH-PULL CLASS A, AMPLIFIER
Maximum Ratings:
{Same as for single-tube class A, amplifier)
Typical Operation (Values are for two tubes): Fized Bias Cathode Bias
Plate Supply Voltage. . ... ...t iiiei i innn - 315 315 volts
Grid~-No.2 Supply Voltage. . ...........ciiiiiiiinieanenns . 285 286 volts
Grid-No.I (Control-Grid) Voltage. .. ...............ovvnuns -24 - volts
Cathode-Bias Resistor.. .......... oottt ininrenen - 320 ohms
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 48 68 volts
Zero-Signal Plate Current. .. .............. P 62 62 ma
Maximum-Signal Plate Current............ ereeenees . 80 73 ma
Zero-Signal Grid-Na.2 Current. ... ........... [P 12 12 ma
Maximum-Signal Grid-No.2 Current. .............cov0niunnn 19.6 18 ma
Effective Load Resistance (Plate-to-plate) . ................ 10000 10000 ohms
Total Harmonic Distortion................. ereeias R 4 8 per cent
Maximum-Signal Power Qutput.............cociinvernnns . 11 10.6 watts
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MEDIUM-MU TRIODE—
REMOTE-CUTOFF PENTODE

Glass type adaptable to circuit design in
several ways. Except for common cathode, the
triode and pentode units are independent of 6F7
each other. Outline 39, OUTLINES SECTION.
Heater volts (ac/de), 6.3; amperes, 0.3. Typical
operation of pentode unit as class A; amplifier:
plate volts, 250 moax; grid-No.2 volts, 100;
grid-No.1 volts, -3; plate resistance, 0.85 meg-
ohm; transconductance, 1100 umhos; plate ma.,
6.5; grid-No. 2 ma., 1.5. Typical operation of triode unit as class A amplifier: plate volts, 100 maz; grid
volts, -3; amplification factor, 8; plate resistance, 0.016 megohm; transconductance, 500 umhos; plate
ma., 3.5. This type is used principally for renewal purposes.

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 socket. Except for the heat-
er rating of 6.3 volts (ac/de) and 0.6 ampere and 6F8 —G
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 purposes.

POWER PENTODE

Glass octal type used in output stage of

[
2 5 ! radio receivers where moderate power output is
. ‘ required. This type is economical because of ita
o low plate-power requirements and low heater
current. Outline 36, OUTLINES SECTION. 6G6-G

Tube requires octal socket. Except for inter-

s " :7),1 electrode capacit.gmces al_ld a plat';e resis‘tanc? of

o e 175000 ohms, this type is electrically identical

* with type 6AKS6. Heater volts (ac/dc), 6.3;

G3 amperes, 0.15. This type is used principally for
renewal purposes.

TWIN DIODE

Metal type 6H6 and glass-octal 6H6
type 6H6-GT are used as detectors,
low-voltage rectifiers, and ave tubes. 6H6-GT
Except for the common heater, the
two diode units are independent of
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). .. viovvrvrninunnannocenes e ierieeses 6.3 volts
HEATER CURRENT. . ..ovvvvivvronnasnonsenss et e hesaeas ... 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES
6H6 6H6-GT
Plate No.1 to Cathode No.1............. 3.0 3.0 wsul
Plate No.2 to Cathode No.2. . .........ccovivuninnnan, 3.4 4.0 puf
Plate No.ltoPlate No.2. .. ....ovvvninnniinennnaann 0.1 max 0.1 max wuf
t With shell or external and internal shields connected to cathode.
Maximum Ratings: RECTIFIER OR DOUBLER
PEAK INVERSE PLATE VOLTAGE, ........... e iieeeiseeesss. 420 max volts
PEAK PLATE CURRENT (Per Plate) . ... ....... ... ..o iniuiiiiniaannnnnn. 48 mazx ma
DC Ourpur CURRENT (Per Plate) . ...... ... ... iiiiiiiiniiineinas 8 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . .. ................ ... ........ 3830 max volts
Heater positive with respect tocathode. .. ................ ... ... i .l 330 max volts
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Typical Operation (As Half-Wave Rectifier)*

AC Plate Voltage (Per Plate, rms) .............cc0vininnnn. 117 150 volts
Min. Total Effective Plate-Supply Impedance (Per Plate)°. . .. 15 40 ohms
DC Qutput Current (Per Plate) ............c.ciiviiinnnnn, 8 8 ma
Typical Operation (A4s Voltage Doubler): Half-Wave Full-Wage

AC Plate Voltage (Per Plate, rms). . ... ........ ... ........ 117 117 volts
Min. Total Effective Plate-Supply Impedance (Per Plate)°.... 80 18 ohms
DCOutput Current. .. ... ..cotein e 8 8 ma

* In half-wave service, the two units may be used separately or in parallel.
® When a filter-input capacitor larger than 40 uf 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,

G

()
MEDIUM-MU TRIODE e

6 J 5 Metal type 6J5 and glass-octal
type 6J5-GT used as detectors, ampli- 6, ’0
6J S_GT fiers, or oscillators in radio equipment. AN "
These types feature high transconduct- $.6J5 (3
ance together with comparatively  2<®°°7
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 6AV6. For typical operation as resistance-
coupled amplifiers, refer to Chart 13, RESISTANCE-COUPLED AMPLIFIER
SECTION.

G

HEATER VOLTAGE (AC/DC) ittt tnnsotunnneinnenneansaanesnonesnnnnenns 6.3 volts

HEATER CURRENT. .. o0 vttt tteinaee s cttnntnnataenreetaeeroneanannn 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6J5* 6J5-G T
GridtoPlate. .........oiiiiii e e 3.4 3.8 puf
Grid to Cathode and Heater,.......................... 3.4 4.2 wuf
Plate to Cathode and Heater. . ........................ 3.6 5.0 wut
* Shell connected to cathode. **Base sleeve and external shield connected to cathode.

CLASS A; AMPUFIER

Maximum Ratings:

PLATE VOLTAGE. . ..ottt ienanntnaoseernatasrossnsonsanssanencnnennens volts
GRID VOLTAGE, Positive Bias Value volts
PLATE DISSBIPATION . . oo\t iettteaantntres e s saaneninsersintocsansenennn . watty
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode................ ciiiiiiine. 90 maz volts
Heater positive with respect tocathode. ......... ... .o iiiiiiiiiinnnes 90 max volts
CATHODE CURRENT. . ...ttt tvunnsenasoesoannssesoneasansonssssnesennas 20 maz ma
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Characteristics:

Plate Voltage. ... ..vvnt it ir et ivetcenirenerearnennnnns 90 250

Grid Voltage...........cviviiiet i iiiiinnienenns Cs 0 -8
Amplification Factor ... 20 20
Plate Resistance. . ... ....uuviriiin e nintinnrrennnenrnnns 6700 7700
Transconductance. . ... ... ...ttt 3000 2600

Grid Voltage (Approx.) for plate current of 10 pa................. -1 -18
Plate Current.. ... ... ittt iia et iareeiianinnans 10 - 9
Maximum Circvit Valve:

Grid-Circuit Resistance. ... ... ... .uuteiirirririiiinnreeereanininnnnnns 1.0 max

AVERAGE PLATE CHARACTERISTICS

-
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PLATE VOLTS Q2CM-4TT
MEDIUM-MU TWIN TRIODE
Miniature type used as an rf power
amplifier and oscillator or as an af am- 6J 6

plifier. With a push-pull 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 VOLTAGE (AC/DC) ... oo\ttt ettt ettt et ans 6.3
HEBATER CURRENT. . ...ttt ittt ittt et e et iae e ca e eannns 0.45
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.):
Gridto Plate. . ... i i e e e e, 1.6
Grid to Cathode and Heater. . ................oiiiiiveriiiiinnenernannnn 2.2
Plate to Cathode and Heater. . . .. ... ...t iiiiiiiinnennnnnnniennnnss 0.4
Moximum Rotings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .. . ... ittt tiiiiiatntnreanroannrnnensas 300 max
PLATE DISSIPATION (Per Unit) . .. ... .ciiiiiirie i iietecnnnnnansas 1.5 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .........oooviieniivennen... 100 max
Heater positive with respect to cathode. ..........vcvvvireronnnenn 100 max

Characteristics (Each Unit):

Plate Voltage. . ...t i ittt it it iannineanaenss 100
Cathode-Bias Resistor. . ....... ... .. it i iiiieiiiiiniitinennnnnnns 50t

volts
ampere

upi
uuf
uuf

veolts
watis

volts
volts

volts
ohms



Compliments of www.nucow.com
RCA Receiving Tube Manual —

38
7100 ohms
5300 umhos
8.5 ma
Maximum Circvit Valves (For mazimum rated conditions):
Grid-Circuit Resistance:
For fixed-bias operation........................ ... ... .. ... ... ... Not recommended
For cathode-bias operation. ........................0viierunnnni. 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 VOLTAGE. ............. et et e e i e e 300 mazx volts
DC GRID VOLTAGE. . .............. e -40 max volts
DC PLATE CURRENT (Per Unit)..... .. 15 max ma
DC GRriD CURRENT (Per Unit) .. 8 maz ma
DC PLATE INPUT (Per Unit) .......o.oivtinvnnnnnnnnens.. . 4.5 max watts
PLATE DISSIPATION (Per Unit) ... ...ouueiinnnneennnnnannnn., N 1.6 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ........................... 100 max volts

Heater positive with respect to cathode............., e tteaiiane 100 max volts
Typical Operation:}
DC Plate Voltage. . ..................... e, [N 150 volts
DC Grid Voltage® . . oo ittt et et et e, -10 volts
DC Plate Current 30 ma
DC Grid Current (Approx.)................... . 16 ma
Driving Power (APPIOX.) . ... .vornteen et ia e e e eies e 0.36 watt
Power Output (ADPProX.). .. ..ottt ittt it e e 3.6 watts

1 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 chms common to
both units.

° Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply.

AVERAGE PLATE CHARACTERISTICS
FOR EACH UNIT

T o, J/ Tree 6J6
:
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PLATE VOLTS 92CM-6403TI
6 J7 SHARP-CUTOFF PENTODE
Metal type 6J7 and glass-oetal

6J7-G types 6J7-G and 6J7-GT are used as

biased detectors or high-gain audio

6J 7_G'|' amplifiers in'radio receivers. Qutlines
4,38,and 24, respectively, OUTLINES

1194
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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 eathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) . ot v vt er e e fies e innastsaanossotnnanecansans 6.3 volts
HEBATER CURRENT . . .t titiieina et tteernenaannsroeresnsannasaassnos 0.3 ampere
Maximum Ratings: CLASS A, AMPLIFIER (Pentode Connection)
PLATE VOLTAGE. .. .\ c ittt e eaae e aeeraaensecsanenrnanenses 300 maz  volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE.. ... .. See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. .. ...ttt ittt itinneravaannrsansennnanes 300 mazx volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.. .............. 0 max volts
PLATE DISBIPATION . . . .. i tiaatinieranservanrosnssrassosnosssansans 0.75 max watt
GRID-N0.2 INPUT:
For grid-No.2 voltagesup to 1860 volta. . . . ........ ... ..o 0.10 max watt
For grid-No.2 voltages between 150 and 300 volts. ... ................ See curve page 67
Prax HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode...............coviiiivinines 90 max volts
Heater poeitive with respect tocathode. . ............¢0000vunennn PR 90 max volts
Choracteristics:
100 260 volts
Connected to cathode at socket
100 100 volts
-3 -3 volts
Plate Resmnoe ........................................ 1.0 . megohm
Transeonductance. . .........coirieitiennrtsorosnaaacans 1383 12256 umhos
Grid-No.1 Voltage (Approx.) for cathode-current cutoff ...... -7 -7 volts
Plate Current. . ... .iivuiiiniveeeresrtnnscrrcnasonaarnne 2 2 ma
Grid-No.2 Current. . . ... ....iinrriiriieionsianaciansnnns 0.5 0.8 ma
Maxmimum Circvit Valve:
Grid-No.1-Circuit Resistance. . ... ......cciiverviaiianineiararnnsanes . 1.0 maz megobm
Maximum Rotings: CLASS A, AMPLIFIER (Triode Connection)®
PLATB VOLTAGB. .. ..., itiitriinrrenreorocncncstonsesnsnsnssascsnsanse 250 max volts
GRID-NO0.1 VOLTAGE, Pogitive Biaa Value. . ... ...ociviviieicnrenanavans . 0 mazx volts
PLATE AND GRID-NO.2 DIBSIPATION (TOTAL) . ..vtvvnrnratnciesraecasns . 1.76 max watts
Characteristics: .
Plate Voltage. . .....covveneenenn. teseseisasarsaeanran vee 180 250 volta
Grid-No.l Voltage. . .....ovvivvanaerracssasosorroanasaons -5.3 -8 volts
Amptification Factor............. aecseceas veeverans verene 20 20
Plate Resistance. . .. ..o vivieinierrriinnnncnns [T 11000 10600 ohms
TranpconduUCtanNee. . . ..o vvisrerireestneaseccasacencanana 1800 1900 umhos
Plate Current. .. ....civiviertiniesatssoranssnans ersesene 5.8 6.5 ma
Maximum Circuit Valuve:
Grid-No.1-Circuit Resistance. ............. e erriieeiiee s iarana 1.0 max megohm

* Greater than 1.0 hm,
® Grids No.2 and No.3 connected to plate.

TRIODE—HEPTODE CONVERTER

Glass octal type used as & combined triode
oecillator and heptode mixer in radio receivers.
Qutline 88, OUTLINES SECTION. Tube re-
quires octal socket. Heater volts (ac/dc), 6.3; 6J8-G
amperes, 0.3. Typical operation —Heptode unit:
plate volts, 250 (300 mazx) ; grids-No.2-and-No.4
volts, 100 maz; gxid-Nao.1 volts, -3 plate re-
ist: , 1.5 h con:
tance, 290 umhos, plate ma., 14; gndn-No 2-and-No.4 ma., 2 8. Triode unit: plate volts, 250 maz
(applied through 20000-ohm dropping resistor); grid resistor, 56000 ohns; plate ma., 5.0, This is a
DISCONTINUED type listed for reference only.
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HIGH-MU TRIODE
Glass octal type used as voltage amplifier
in radio equipment. Outline 24, OUTLINES
SECTION. Tube requires octal socket. Heater.
6K5_GT volts (ac/de), 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
pmhos; plate ma., 1.1. This is a DISCONTIN-
UED type listed for reference only.

POWER PENTODE

6K 6 GT 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-

RCA Receiving Tube Manual =————=

put-with relatively small input voltage. Tube may be used singly or in push-pull.
This type may be supplied with pin No.1 omitted. Tube requires octal socket and
may be mounted in any position. Outline 23, OUTLINES SECTION:. It is espe-:
cially important that this tube, like other power-handling tubes. be adeguately:

ventilated.
HEATER VOLTAGE (AG/DC)........ e areiiana 6.3
HeateR CURRENT 0.4
DIRBCT INTERELECTRODE (‘APACITANCES {(Approx.):
Grid No.l to Plate. . . ... " . it iiiae i 0.5
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3........... .. 5.5
Plate to Cathode, Heater, Grid No. 2, and Grid No.3....... Ceriiesaee 6.0

Maximvm Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. . « e v eeeiereeneatnnrnssnnasnennarnarenenns ees 315 max

GRID-NO.2 (SCREEN-GRID) VOLTAGE 285 mazx
PLATE DISSIPATION . ... ......covunes 8.5 mazx
GRID-NO.2 INPUT . .. i ittt i iienentioraseresionannorsaons . 2.8 max
GRID-NO.1 {(CONTROL-GRID) VOLTAGE, Positive Bias Value,........ PN 0 max
PrAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............. 200 max

Heater positive with respect tocathode. ... ....vivivivirrroscrinnese 200* max
* The dc component must not exceed 100 volts.
Typical Operation:
Plate Voltage.......... e 100 250 816
Grid-No.2 Voltage. ..... e 100 250 250
Grid-No.1 Voltage ................ [ -7 -18 —21
Peak AF Grid-No.1 Voltage. .. ....ccvvevunens 7 18 21
Zero-Signal Plate Current. ... ........... aea 9 32 25.5
Moximum-Signal Plate Current. .............. 9.5 33 28
Zero-Signal Grid-No.2 Current. ............... 1.6 5.5 4.0
Maximum-Signal Grid-No.2 Current........... 3 10 9
Plate Resistance (Approx.) ............... ..., 104000 90000 1100060
Transconductance. . .......covvevsnvennse eee 1500 2300 2100
Load Resistance..........c.covvunen e 12000 7600 9000
Total Harmonic Distortion......... [ 11 11 15
Maximum-Signal Power Output..... PR 0.3F 8.4 4.5

Fized Cathode

Typical Push-Pull Operation (Values are for two tubes): Bias Bias
Plate Supply Voltage . .. e 286 285
Grid-No.2 Supply Voltage e 2865 2856
Grid-No.l Voltage . . ........... Ceeiiaaseenaas -25.5 -
Cathode-Bias Resistor . .........c..covuusn. e - 400
Peak AF Grid-No.l-to-Grid-No:1 Voltage .......... [ 51 51
Zero-Signal Plate Current. .. .. v.cvviiiviuinnronans Criees 55 1]
Maximum-Signal Plate Current. 72 61
Zero-Signal Grid-No.2 Current. ..........c.c... . . 9 9
Maximum-Signal Grid-No.2 Current........ e 17 13
Effective Load Resistance (Plate-to-plate). . . . 12000 12000
Total Harmonic Distortion. ........ eeeaeieed 6
Maximum-Signal Power Output....... e 10.5 9.8

volts:
ampere’

M!%:
paf
“upt

voits
volta
watts
watts
volts.

volts
volts

per-cent
watts
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Maximum Circvit Values:
Grid-No.1-Circuit Resistance:

For fixed-biags operation. . . ................cciinevnnns eeeereraanes 0.1 maz megohm

For cathode-bias operation.................. PP et eereranans 0.5 max megohm
Characteristics (Triode Connection)*:
Plate Voltage........... . .. e . 250 volts
Grid-No.1 Voltage . . . . -18 volts
Plate Current. ... .. ve 87.5 ma
TransconducCtance. . .. ... .ut ittt e et .. 2700 umhos
Amplification Factor 6.8
Plate Resistance (APProX.). . ... ... i.ii.uiiiuiirnneraneroennrnnnenns 2500 ohms
Grid Voltage (Approx.) for plate current of 0.6 ma. ... .......c0ovuvvnnns. . —48 volts
* Grid-No.2 connected to plate.

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)*

Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. . . ...ttt ettt aaaaaanns 315 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute maximum)............. 1200°mazx volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. . .. ... cvviternranennnnnnnn. —250 max volts
CATHODE CURRENT:

PeRK. . .. e e e 15 max ma

Average........... 25 max ma
PLATE DISSIPATION T max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............................. 200 max volts
Heater positive, with respect to cathode. ..........covivviinveeeen.. 200wmax volts

Maximum Circvit Value:
Grid-No.1-Circuit Resistance:
For cathode-bias operation. . . ....... ... ittt 2.2 max megohms
* Grid No.2 connected to plate.
{ The duration of ‘the voltage pulse must not exceed 15 per cétit of one vertical scanning cycle. It 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.
& The de component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS

PENTODE CONNECTION
8 ) T T T
<< TYPE 6K6-GT
\ N T . Ef=813VOLTS
a \ G- ooy GRID-N22VOLTS=280 |
——
A Y
o ~ )(
-
2% e
a 1 ~, _———.'..'2—
) . "~ it
S 11/ Pl Fe, =440 -
3 A«
5
~N
8 a
4
'S 7/ 1y
i3 \ -20
s |7 =
“a \;(c . . s .| -25
& 201/ - —— - —
'3 | e — ]~ ——p&i70 | -30
3 A ol il S S
7 Eci=-36
/Lih - 1. ... l
160 240 320 200 280
° 8o PLATE VOLTS 92CM- 4881TY

REMOTE-CUTOFF PENTODE

Metal type 6K7 and glass-octal types 6K7- 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- 6K7 -G

LINES 'SECTION, These tubes require octal
socket and may be mounted in-any position. 6K7_GT
For electrode voltage supplies and application,
refer to type 6SK7. For heater and cathode

G
BC:6KT-GT

considerations, refer to type 6AV6. 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.3 connected to cathode at
socket; grid-No.2 supply volts, 300 mazx; grid-No.2 volts, 125; grid-No.1 volts, -3; plate resistance, 0.6
megohm; transconductance, 1650 ymhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dissipation, 2.75 maz
watts; grid-No.2 input, 0.35 mar watts. 'I‘Epes 6K7 and 6K7-GT are used principally for renewal

purposes. Type 6K7-G is a DISCONTINUED type listed for reference only.
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6K8 TRIODE-HEXODE CONVERTER
. Metal type 6K8 and glass-octal
6K8-G types 6K8-G and 6K8-GT used as
6K8-GT combined triode oscillator and hexode
- mixer in radio receivers. Type 6KS8,

$.6K8"
Outline 5, type 6K8-G, Outline 88, H&¥8:¢,
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 6AV6. For applica-
tion, refer to Frequency Conversion in ELECTRON TUBE APPLICATIONS
SECTION.

HEATER VOLTAGE (AG/DC) . .t v cvortvnrnnnenioeassaniansninsosssnasana, 6.3 volts
HEATER CURRENT. . - oot outusanntnneanoenronmsetencacasarscaronansnn, 0.3 ampere
Maximum Ratings: CONVERTER SERVICE
HEXODE PLATE VOLTAGE. 1o euiittaerronnrrtoeennuasaeeersenaansannns 300 max volts
HEXODE GRIDS-N0.2-AND-N 0.4 (SCREEN-GRID) VOLTAGE. . ................ 150 max volts
HEXODE GRIDS-NO0.2-AND-N 0.4 SUPPLY VOLTAGE. ................ 300 max volts
HEXODE GRID-NO0.3 (CONTROL-GRID) VOLTAGE, Posmve Blas Value Q0 maz volts
TRIODE PLATE VOLTAGB. . .. ..coouvnnns 125 maz volts
HEXODE PLATE DISBIPATION. ........... 0.76 max watt
HEXODE GRIDS-NO0.2-AND-No.4 INPUT ... .. .. 0.7 max watt
TRIODE PLATE DISSIPATION. . .. .0 vovunvnnn, . 0.75 mazx watt
TOTAL CATHODE CURRENT. . . ot i vt iiiiienannioreesiennstronsnnsancans 16 max ma
PRAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ............... 0. iiiuiva., » 90 maz . volts

Heater positive with respect tocathode. .. ............cvviiiiiiien., 90 max volts

. Typical Operction.

Hexode Plate Voltage 100 260 volta
Hexode Grids-No.2-and-No.4 Voltage . 100 100 volts
Hexode Grid-No.3 Voltage. ........ . -3 -3 volts
Triede Plate Voltage. ...... . 100 100 volts
Triode Grid Resistor. .. ...... oo ittt iiiieeaiiannsn 50000 50000 ohms
Hexode Plate Resiatance (Approx.). .. ..........ocvveannn. 0.4 0.6 megohm
Conversion Transconductance. . ... ..........co0oonununnnns. 3256 3560 pmhos
Hexode Grid-No.8 Voltage (Approx.) for conversion transcon-

ductance of 2 pmhos .................................. -80 -30 volts
Hexode Plate Current. . ........... . 2.3 2.5 ma
Hexode Grids-No. 2-and-No 4 Current 6.2 6.0 ma
Triode Plate Current. . ............ 3.8 3.8 ma

Triode -Grid and Hexode Grid-No.1 Current . 0.15 0.15 ma
Tohl Cathode Current. .. .......coviiiiiiiiiierneeenann. 12.5 12.5 ma

e transeonductance of the triode section, not oscillating, of the 6K8 is approximawly 3000
“m.bo. when the triode plate voltage is 100 volts, and the triode grid voltage is 0 voits

MEDIUM-MU TRIODE G
Glass octal type used as detector, amplifier, p

or oscillator in radio receivers. Outline 36, OUT- 0
6!.5-6 LINES SECTION. Heater voits (ac/dc), 6.8;
amperes, 6.15. Typical operation and character-
istics: plate volts, 250 max; grid volts, —9; plate " " H
ma., 8; plate resistance, 9000 ohms; amplifiea- o O,
tion factor, 17; tra ductance, 1900 umh ne -

grid voltage for cathode-current cutoff, -20.
This is a. DISCONTINUED type listed for
reference only.

G2 Gy
OO
BEAM POWER TUBE Q) /]
6'-6 Metal type 6L6 and glass-octal
type €L6-G are used in output stage
6'-6'6 of radio receivers and amplifiers, es- 9" oF
pecially those designed to have ample 0 © &

reserve of power-delivering ability. neiete-c
These types provide high power outpat, sensitivity, and high efficiency. Power
output at all levela has low third and negligible higher-order harmonics. For dis-
cussion of beam power tube econsiderations, refer to ELECTRONS, ELEC-
TRODES, AND ELECTRON TUBES SECTION.
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HEATER VOLTAGE (AC/DC) . ..« ot et ittt iieinnaiiiinronensenannnnns 6.3 volts
HEATER CURRENT . . ...ttt tttteneeiiareinee e erennocrsroonaeronns 0.9 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.)*: 6L6 6L6-G
Grid No.ltoPlate. .............coiiiiiiiiiiiiaiinn, 0.4 0.9 puf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 10 11.5 uuf
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 12 9.5 puf
* Pin No.1 connected to pin No.8.
Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER
PLATE VOLTAGE. « ..ottt it taia et eanes s nennnananarennnn 360 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . ... ... .. ..ttt 270 max volts
PLATE DISSIPATION 19 max watts
GRID-No2 INPUT ............ 2.5 max watts
PeAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. ........... ... ... ... .... 180 max volts
Heater positive with respect to cathode. .. ..................... .. .. 180 max volts
Typical Operation: Fixed Bias Cathode Bias
Plate Supply Voltage. . .......................... 250 350 250 300 voits
Grid-No.2 Supply Voltage. . . ... ... ... .. ...... 250 250 250 200 volts
Grid-No.1 (Control-Grid) Voltage. . ............... -14 -18 - - volts
Cathode-Bias Resistor. .. ........................ - - 170 220 ohms
Peak AF Grid-No.1 Voltage. .. ................... 14 18 14 12.5 volts
Zero-Signal Plate Current. . ... ................... 72 54 75 51 ma
Maximum-Signal Plate Current . . ................. 79 66 78 b54.5 ma
Zero-Signal Grid-No.2 Current. . .................. 5 2.5 5.4 3 ma
Maximum-Signal Grid-No.2 Current. .............. 7.3 7 7.2 4.6 ma
Plate Resistance. .. ..................coiviiannen 22500 33000 - - ohms
Transconductance. . . ............oiiviviieerenn. 6000 5200 - - umhos
Load Resistance. . .......... ... iiiiinennnnn, 2500 4200 2500 4500 ohms
Total Harmonic Distortion. . . ... ................ 10 15 10 11 per cent
Maximum-Signal Power Output. .................. 6.5 10.8 6.5 6.5 watts
SINGLE-TUBE CLASS A, AMPLIFIER {Triode Connection)t
Maximum Ratings:
PLATE VOLTAGE. . ..ottt ittt ititiasinoenasasrarantnansssnirsnss 275 mazx volts
PLATE AND GRID-NO0.2 DISSIPATION (TOTAL). . .. ccvvieneenanannannass .. 19.0 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode....................... . 180 max volts
Heater positive with respect tocathode...................... ... 180 max volts
Typical Operation: : Fized Bias  Cathode Bias
Plate Supply Voltage. .. ... ... ..ot cauen 250 250 volts
Grid-No.1 Veltage ..........ccivieiiiiinininrinrnennnnnins -20 - volts
Cathode-Bias Resistor. ....... ... .o iiiiiiiiiiiiiiiin.. - 490 ohms
Peak AF Grid-No.1 Voltage . ... ... .vivieiinieinnaennnnsn 20 20 volts
Zero-Signal Plate Current. . . .. ... . ..ooiiiriiiiianaans 40 40 ma
Maximum-Signal Plate Current ; 44 42 ma
Plate Resistance. . . . ........ ... .. iveinann. 1700 - ohms
Amplification Factor. . ..... ... . i ittt 8 -
TransconductanCe. . . ....ovvvtnivinreoneiereariiaaenan 4700 - umhos
Toad Resistance. . ...........oviivmiiaiiiin ey 5000 6000 ohms
Total Harmonie Distortion. . . ........... ..o i iy 6 6 per cent
Maximum-Signal Power Qutput. ................. .. .0, 1.4 1.8 watts
t Grid No.2 connected to plate.
Maximum Ratings: PUSH-PULL CLASS A, AMPLIFIER
{Same as for single-tube class A, amplifier)
Typical Operation (Values are for two tubes): Fized Bias Cathode Bias
Plate Supply Voltage ............... ..ot 250 270 270 volts
Grid-No.2 Supply Voltage . ..........coviiivinni.s 250 270 270 volts
Grid-No.l Voltage . ... ... covveiiiininnnennnn. -16 -17.5 - volts
Cathode-Bias Resistor ................... .00, - - 126 ohms
Peak AF Grid-No.1-to-Grid-No.l Voltage .......... 32 35 28.2 volts
Zero-Signal Plate Current. . ... ................... 120 134 134 ma
Maximum-Signal Plate Current. ... ............... 140 155 145 ma
Zero-Signal Grid-No.2 Current. . .................. 10 11 11 ma
Maximum-Signal Grid-No.2 Current. .......... v 16 - 17 . 17 ma
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Plate Resistance (Pertube)....................... 24500 28500 - ohms
Tranaconductance (Pertube) . ..................... 5500 5700 - pmhos
Effective Load Resistance (Plate-to-plate).......... 5000 5000 5000 ohms
Total Harmonic Distortion. . . .................... 2 2 2 per ocent
Maximum-Signal Power Qutput. .................. 14.5 17.6 18.56 watts

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-tube class A; amplifier)

Typical Operation (Values are for two tubes): Fized Bias Cathode Bias

Plate Supply Voltage .. .. 360 360 360 volts
Grid-No.2 Supply Voltage 270 270 270 volts
Grid-No.1 Voltage . . .. .. -22.56 -22.5 - volts
Cathode-Bias Resistor. - - 250 ohms
Peak AF Grid-No.1-to-Gri 45 45 40.6 volts
Zero-Signal Plate Current. . ............ . 88 88 88 ma
Maximum-Signal Plate Current. . ................. 132 140 100 ma
Zero-Signal Grid-No.2 Current. . .............000en 5 5 5 ma
Maximum-Signal Grid-No.2 Current. .............. 15 11 17 - ma
Effective Load Resistance (Plate-to-piate) .......... 6600 3800 9000 ohms
Total Harmonic Distortion. . ..................... 2 4 per cent
Maximum-8ignal Power Qutput. .................. 26.5 18 24.6 watts

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for ;ingle-iube closs A, amplifier)

Typical Operation (Values are for two tubes): Fized Bias

Plate Voltage. . . ... ..t ittt iiiaentenanncocanansnsson 360 360 volts
Grid-No.2 Voltage. . . . 226 270 volts
Grid-No. 1 Voltage . .. -18 -22.5 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . .. ..o B2 72 volts
Zero-Signal Plate Current. ... ... . ... ittt iiiiieiieraaiioein 78 88 ma
Maximum-Signal PlateCurrent. . .. .. ..o iiii i iinvinnnennns 142 205 ma
Zero-Signal Grid-No.2 Current. . ... .. .. iiitirieniererirneaarcnns 3.5 5 ma
Maximum-Signal Grid-No.2 Current. .........coviiiieenrioreeaccnne 11 16 nfa
Effective Load Resistance (Plate-to-plate) .......c.civiiiiiivinncenans 6000 3800 ohms
Total Harmonie Distortion. ... ... .. it iiiiiinraenernneecnnsinis 2 2 per cent
Maximum-Signal Power Output. ............. 4us PN 31 47 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ..

o megohm
For cathode-bias operation. . ... ......c i ittt reernernnnrnenaans

1 max
6 maz megohm

INSTALLATION AND APPLICATION

Types 6L6 and 6L6-G require an octal socket and may be mounted in any
position. 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 designed 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
s0 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 ecases
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 A, power amplifiers, the 6.6 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 AB, power amplifiers, the 61.6 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 6.6 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.

AVERAGE PLATE CHARACTERISTICS
WITH EC| AS VARIABLE

TYPE: 6L6
Ef = 6.3 VOLTS
GRID-N22 VOLTS = 250
3 I LOAD ILINE CORRECTE, TO COMPENSATE!
g s FOR EFFECTS OF RECTIFICATION
L XA WITH LARGE SIGNALS
3 10
5 "
o~ +5
=
g
%‘ / CRID-N21 VOLTS Eci1=0
s ~ -5
& £04p —
el 1 Slsry -10
E & " _I;\\ist’o -1
g L g, €¢4=-20
| it t4-]
'-’F,.__c =0 —~ =T - 35 -30|
100 200 300 400 500 800 7=W
PLATE vOLTS 92CM-4581T)
& o)
, PENTAGRID MIXER
Metal type 6L7 and glass-octal 6'_7
type 6L7-G are used as mixers in
HY " superheterodyne circuits having a sep- 6L7-G
sioL7 » arate oscillator stage as well as in
NC:6L7-G Gs other applications where dual control

is desirable in a single stage. The two separate control grids are shielded from each
other and the coupling effects between oscillator and signal circuits are very small.
For additional information, refer to Frequency Conversion, ELECTRON TUBE
APPLICATIONS SECTION. Outlines 4 and 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 (osciilator-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 yumhos;
grid-No.1 volts for 5 umhos conversion transconductance, —45. The dc 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.

oMol DIRECT-COUPLED POWER TRIODE

Glass octal type used as class A) power am-
plifier. Outline 41, OUTLINES SECTION.
Heater volts (ac/dc), 6.3; amperes, 0.8. For 6N6'G
electrical characteristics, refer to type 6B5.
Type 6N6-G iz a DISCONTINUED type
listed for reference only.
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HIGH-MU TWIN POWER TRIODE follo
PTz Pr,

6N7 Metal type 6N7 and glass-octa}
s type 6N7-GT used in output stage o
ON7-GT  radioreceivers as class B power ampli-  * & Nl Dn
fier or with units in parallel as a class OO,
A, amplifier to drive a 6N7 or 6N7-GT  nciena-et
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
AMPLIFIER SECTION. For class B amplifier considerations, refer to ELECTRON
TUBE APPLICATIONS SECTION. Type 6N7 is used principally for renewal
purposes.

HEATER VOLTAGE (AG/DC) ... ittiiiiiine it iinrarainsarsnsensesansanns 6.8 volts
HEATER CURRENT. . ... cvottininnntrinnneansooanerrrinsssannsans creereen. 0.8 ampere

CLASS B POWER AMPLIFIER
Maximum Ratings (Each Unif):

PLATE VOLTAGE. .. ... tttttinnniiirererseein s aeneevaanaanaasoennnas 300 max volts
PEAK PLATE CURRENT . . . ...\ttt etettraiennarasanessesasosasnsnens 125 max ma
AVERAGE PLATE DISSIPATION. .. .0ttt vtri e tnnnnsononasananssoanss 5.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ...........cc.civiiiiiiinnnrninn, 90 max volts
Heater positive with respect tocathode...............coieviniieennnnans 90 max volts
Typical Operation (Both Units):
Plate-Supply Impedance. ... ... 1] 1000 ohms
Effective Gnd-Clrcult Impedance 0 516%* ohms
Plate Voltage . 300 300 volts
Grid Voltage. . ............ 0 0 volts
Peak AF Grid-to-Grid Voltage. 658 82 volts
Zero-Signal DC Plate Current. . 35 35 ma
Maximum-Signal DC Plate Curren 70 70 ma
_Peak Grid Current (Each Unit)........ 20 22 ma
Effective Load Resistance (Plate to plat 8000 8000 ohms
Total Harmonic Distortion. ...... 4 8 per cent
Maximum-Signal Power OQutput............................ . 10 10 watts

** At 400 cycles per second for class B stage in which the eﬁectxve 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; likewise, both plates
Maximuym Ratings:
PLATE VOLTAGE.............. e 300 max volta
PLATE DIsSIPATION (Perplate) ....... ... 1.0 max watt

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . 90 max volts

Heater positive with respect to cathode.......... .. .. .. .o 90 max volts
Typical Operation:
Plate Voltage...... e e e e e 250 300 volts
Grid Voltage. . . .. ...ttt it -B -6 volts
Amplification Factor.......... ... . o it 35 35
Plate Resistance. .. ........ ... vttt ittt 11300 11000 ohms
TransconduCtanCe. .. ..ot in i e 8100 3200 umhoa
Plate CUITeNt. . ... ottt et e e 6

7

Piate Load—Depends largely on the design factors of the class B amplifier. In general, the load will be
between 20000 and 400600 chms.

Power Qutput—Under maximum voltage conditions, upwards of 400 milliwatts can be obtained.

MEDIUM-MU TRIODE

Glass octal type used as detector, ampli-
fier, or oscillator in radio receivers. OQutline 238,
OUTLINES SECTION. This type may be sup-
6P 5 GT plied with pin No.l omitted. Tube requires
- . octal socket. Heater volts (ac/dc), 6.3; amperes,
0.3. Except for interelectrode capacitances, this
type is identical electrically with type 76. Type
6P5-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/de), 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-
plifier, 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 purpeses. Type 6Q7-G is
a DISCONTINUED type listed for reference
only. Tubes require oetal socket and may be
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 6AV6. These types are similar
electrically in most respects to types 6SQ7 and 6AT6. Maximum ratings and typical operation of the
triode wnit as a clasa A, amplifier are the same as those for type 6AT6 except that with a plate voltage
of 100 volts, the transconductance is 1200 umhos 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.

5:6R7

6R7-
”C{em-ct

TWIN DIODE—
MEDIUM-MU TRIODE

Metal type 6R7 and glass-octal types
6R7-G and: 6 R7-GT used as combined:detectar,
amplifier, and avc tubes. Qutlines 4, 38, and 21,
respectively, OUTLINES SECTION. Type
6R7-GT may be supplied with pin No.1 omit-
ted. Tubes require actal sockets. Within their
maximum ratings, these types are identical
electrically with type 6BF6 except for eapaci-
tances. Maximwm ratings of triode unit as class

6R7
6R7-G
6R7-GT

A amplifier: plate volts, 250 max; plate dissipation, 2.5 maz watts. For typical operation as a resistance-
coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. Types
6R7-G and 6R7-GT are DISCONTINUED types listed for reference only. Type 6R7 is used principally

{or renewal purposes.

H

MEDIUM-MU TRIODE

Miniature types having high per-
veance used as vertical deflection am-
plifiers in television receivers. Type
6S4-A has a controlled heater warm-up
time for use in television receivers em-

654
6S4-A

ploying series-connected heater strings. Outliite 14, OUTLINES SECTION. Tubes
require miniature nine-contact socket and may he mounted in any position. For
heater and cathode considerations, refer te type 6AQ5. Type 634 is used principally

for renewal purposes.

HEATER VOLTAGE (AC/DC)......... erreeranaae eeeeeae emreaeaen ees.. 6.3 volts
HEATER CURRENT. ...t iervtrvne et ransosmans Cheraeeaer e nmes 0.6 ampere
HEATER WARM-UP TIME (Average}* far 6S4-A ................ PO 11 seconds
* For definition of heater warm-up time and method for determining it, see type 6CG7,
€haracteristics: CLASS A, AMPUFIER

Plate Voltage. ........... erreesaenna cauraann e atitae et .. 250 volte
Grid Voltage. .. ... .vvovincrniniineiniannee ' -8 volis
Amphfication Faetor. ... couiieiiiitetnonncnceanoneconascaanasnnns 16
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Plate Resistance (Approx.)............. ...\ i eeseenas e, ohms
Transconductance. .. .......ovevenneenneenns.s umhos
Plate Current...............0..c..00hees, ‘ ) ma
Plate Gurrent for grid voltage of —15 volts . ma
Grid Voltage (Approx.) for plate current of 50 pa. eV e es e e -23 volts
VERHCAL DEFLECTION: AMPLIFIER
Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. . . .ttt ettt et eee e e aeeanntens 500 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute maximum).............. 2200°max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. ...t 0utvviinerrnnrinnnnnnnennn... -250 max volts
CATHODE CURRENT:
Peak........oovnvennnnnivivns 105 max ma
Average............. N 30 max ma
PLATE DISSIPATION 7.5 mazx watts
PrAK HEATER-CATHODE VoLTAGE,
Heater negative thh respect to cathode. .. .. e ce b ra ey iaa veee 200 max volts
Heater positive with respeet.to cathade. ...\ .iciereieavseireresannns.. 200emaz volts

Maximuom Circuit Values:
Grid-Circuit Resistance:

For cathode-bias operation. . ...ivv.vevineneinninnnnnn.s e 2.2 max megohms
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina
526-line, 30-frame system, 15 per ¢ent of ome vertitat seanning cycle is 2.5 milliséconds.
° Under no circumstances should this absplute value be exceeded.
a The dec component must not exceed 100 voits.

AVERAGE PLATE CHARACTERISTICS

TYPE 654
Ep=6.3 VOLTS

00

sol-

(X
1\354»".‘
N

')
\Qvo
=

/ /f / /|

<

Ng
I

_PLATE MILLIAMPERES
N
N

N

WAL '
y— [ L ‘,v..’a.»,‘,
PR
© 100 200, [ 500 600

PLATE VOLTS 93CM-7373T

REMOTE-CUTOFF PENTODE

. Metal type 68T and glass-octal type 687-G

used in rf and if stages of automobile receivers

6S7 employing ave. Outlines 5 and 38, respectively,

OUTLINES SECTION. Type 6ST7 is used

687_G principally for renewal purposes. Type 637-G is

a DISCONTINUED type listed for reference

only. T'ubes require octal socket and may be

mounted in any position. Heater volts, 6.3; am-

peres, 0.15. Typical operation and maximum

ratings as Class A: amplifier: plate volts, 250 (300 max); grid-No.2 volts, see curve page 67; grid-No.2

supply volts, 300 mazx; grid-No.1 volts, —8 (0 min); grid No.3 connected to cathode at socket; plate ma.,

8.5; gfid-No.2 ma., 2; plate resistance, 1.0 megohm; transconductance, 1750 umhos; grid-No.1 voits for

transconductance of 10 umhos, —38; plate dissipation, 2.26 maz watts; grid-No.2 input: for grid-No.2

voltiges up to 150 volts, 0.25 maz watt; for grid-No.2 voltages between 150 and 300 volts, see curve

Page 67. For typical operation as a resistance-coupled amplifier, refor to Chart 15, RESISTANCE~
COUPLED AMPLIFIER SECTION.

$:657. K:657
NC 657-G K,IS:6S7- G
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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 No.1 and No.3 are used
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 6AV6. For typical operation of triode unit a6 a resist-
ance-coupled 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
max; plate dissipation, 0.5 maz 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. 6S8-GT is used

prinéipally for renewal purposes.

TRIODE UNIT AS CLASS A, AMPLIFIER

Chdracteristics:
Plate Voltage. . 50 100
@rid Voltage. . - -1
Gfid Resistor 10 0
Ampliﬂeql:lon Factor..... Ceraren. P 85 100
. DCB. o vevuervnmnesersaseorsanss 285000 110000
Tnmeonductmee. e erasen e beraanay 800 900
Plate Cusrent. .co.vvvuvenrieeencrernevesn e 0.07 0.4

PENTAGRID . CONVERTER

Metal type 6SA7 and glass-octal
type 6SA7-GT:used as converters in
superheterodyne eircuits. They are
similar in performance to type 6BE6.
Fdr general discusion “of pentagrid

Eypes, see Fréquenéy Conversion in

LECTRON TUBE APPLICA-
PIONS SECTION. Both tubes have
exceflent freqUency stablhty “Type
8SAT-GT is uded principally for te-

250 volts
-z Volts
[ megohms

160
91000 ohms
1100 pmihos
0.9 ma

6SA7

6SA7-GT

né#al piirposes.

H=ATER VOLTAGE (AC/DC)... 6.8 volts
HEATER CURRENT. . ........ 0.8  ampere
DIRECT INTERELECTRODE CAPACITANCES: [:1.7:%4
Grid No.8 to All Other Flectrodes (RF Input).............. 9.5*
Plate to All Other Electrodes (Mixer Output)............... 9.b*
Grid No.1 to All Otheér Electrodes (Ose. Input)............. T
Grid No.8 to Plate. o o c.cvenn. s Ch e et e i 0.25 niax*
Grid No.3 to Grid No.l 0. 15 max*
Grid No.ltoPlate. ..................... 0.06 max*
Grid No.1 to Shell, @rid No.5, and All Other
Electrodes except Cathode. ...................v.... . £.4
Grid No.1 to All Other Electrodes except Cathode
and Grid No.5...... PR et ieerrars e e ey -
Grid No.ltoCathode................cooiiiiiiiiiiinnaan, 2.6
Grid No.1 to Cathodeand Grid No.5. . . ................... -
Cathode to Shell, Grid No.5, and All Other
Electrodes except Grid No.1...................... cesae 5
Cathode and Grid No.5 to All Other Electrodes
except Grid No.1......ooieniiiiii i,

* With shell connected to cathode. ** With external shield connected to cathode.

Maximum Ratings: CONVERTER SERVICE
Px.um VOLTAGE .........................................

6SAT-GT

9.5%* upf
9.5% puf
8k wsaf
0.5 max** uuf
0.4 max** upf
0.2 max*® unt
- pul

5 pul
- upf
3 uul

- P
14 puf
800 maz volts
100 maz volts
800 max volts
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GRID-N0.3 VOLTAGE:

Negative bias value. . ... ... .. i i it i et -50 mazx volta
Positivebias value. .. ... ... . L i i 0 max volts
PLATE DISSIPATION. .. ............ . 1.0 maz watt
GRID8-N0.2-AND-No0.4 INPUT 1.0 max ° . watt
TORAL CATHODE CURRENT. .. ... 0.t ivtinn i innortoroenanssrvannnnnas 14 max ma
PEAR HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . 90 max volts
Heater positive with respecttocathode. ... ......... ... ... ... ... .. 90 mazx volts
Typical Operation: Self-Excitationt Separate Excilation
PlateVoltage. . . ............ . ..oiiiieinniian 100 250 100 260 volts
Gride-No.2-ang-No.4 Voltage. . ................ 100 100 100 100 voits
Gnd~No.3 {Control-Grid) Voltage. ............. 0 0 -2 -2 volts
Grid-Ne.E Resistor. . ........ocvvviveninnenane 20000 20000 20000 20000 ohma
Plate Resistance (ApPraX.) .. ... .oocivvinnnnnes 0.5 1.0 0.5 1.0 megohm
Conversion Transconductance.................. 425 450 425 450 pmhbos
Gnd‘No 3 Voltage (Approx )
hos........... ~2b -25 -26 -25 volts
Gnd—No 3 Voltage (Approx ) t’or
conversion transconductance of 100 umhos. . -9 -9 -9 -9 volts
................................ 3.3 3.5 3.3 3.6 ma
.................. 8.5 8.5 8.5 8.6 ma
............ 0.5 0.5 0.5 0.5 ma
........................ 12.3 125 12.3 12,5 ma

NOTE: The tra ductance bet grid No.1 and grids No.2 and No.4 connected to plate (not
oscillating) is approximately 45600 umhos under the following conditions: grids No.1, No.3, and shelt
at 0 volts; grids No.2 and No.4 and plate at 100 volts.

{ Characteristics are approximate only and are shown for a Hartley circuit with a feedback of approxi-
mately 2 volts peak in the cathode circuit.

INSTALLATIOMN_AND APPLICATION

Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any
position. Qutlines 3 and 28, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

Because of the special structural arrangement of the 6SA7 and 6SA7-GT, a
change in signal-grid 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
desirable 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 transconduetance and in the input capacitance of the No.l
grid. There is, therefore, little detuning of the oacillator by ave bias.

A typical self-excited oscillator circuit for use with the 6SA7 will be similar to
that for the 6BE6 in the CIRCUIT SECTION. For eperation 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 eathode voltage of approximately 2 volts peak, and a grid-No.1 current
of 0.5 milliampere through a grid resister of 20000 ohms. In the low- and medium-
frequency bands, the recommended oscillater 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 eonversion 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 6SA7 and 6SA7-GT operation characteristics curves with self-excitation,
Ex is the valtage across the oscillator-coil section between cathode and ground; Eg
is the oseillator voltage between cathode and grid.
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OPERATION CHARACTERISTICS
WITH SELF-EXCITATION

OPERATION CHARACTERISTICS YPE 6SAT |
WITH_SEPARATE OSCILLATOR EXCITATION g =§36vous PLATE VOLTS =250 —
3 P T T GRIDS-Ne2 A N24 VOLTS =100
2 TYPE 6SAT @ |.CRiID-n23 (CONTROL-GRIDIVOLTS =-1 _]
H chsz.zv\(/JOLT;s 250 R Q2 GRID-N2I RESISTOR-OHMS = 20000
PLATE VOLTS = __Ex
& GRIDS-N22 & N2 4 VOLTS =100 E R R 7
= |- GRID=N2 3 (CONTROL- GRID) VOLTS = -2 ~] & L
2 GRID-N2 I RESISTOR-OHMS = 20000 U 600 Ey=0.8 VOLTS RMS
) GRID-N2L CURRENT VARIED BY i |
o ADJUSTMENT OF OSCILLATOR VOLTAGE ] 2 !
2 RECOMMENDED MINMUM "‘"’500 AT
6 VALUE OF I, B
g n'e fo | ';NT, E \Pi.I‘
« CURR! z 2.0)
g SORE =T i Kwill
H 3 e o 40 io7e
3600 12 > h o
z 3 /’-‘ 2 v
S 2 ] ~~3.0
9 3 30 4
3 3 2 3 ANK
<400 W 8 z
@ a g \
- (<] E 2
z 5
;g % z N
wz200% 4 2 =
@
- o« t
> d
>
z z
3 S
0 0.4 0.8 1.2 0.5 - 1.0 1.5
GRID-N21 MILLIAMPERES(I¢) GRID-N=21 MILLIAMPERES (1c;)
92CM-4990T) 92CM-4993Y7

PENTAGRID CONVERTER

Metal type used as converter in super-
heterodyne circuits. Because of its high conver-
sion and oscillator transconductance, it is espe- 6 SB7 Y
cially useful in FM converter service in the 100- -
megacycle region. The 6SB7-Y has a micanol
base which ‘minimizes drift in oscillator fre-
quency during warm-up period. For general dis-
cussion of pentagrid types, see Frequency Con-
version in ELECTRON TUBE APPLICATIONS SECTION. QOutline 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 maz; grids-No.2-and-No.4 supply volts, 300 max; plate dissipation, 2.0 max
watts; grids-No.2-and-No.4 input, 1.5 max watts; total cathode ma., 22 maz; grid-No.3 volts, 100 mar
{negative bias), 0 max (positive bias); peak heater-cathode volts, 90 mazx. Type 6SB7-Y is used princi-
pally for renewal purposes.

CONVERTER SERVICE
Typical Operation (Separate Excitation):¥

Plate Voltage...................... ..., RPN 100 250 ' volts
Grids-No,2-and-No.4 {Screen-Grid) Voltage................. 100 100 volts
Grid-No.8 (Control-Grid) Voltage. .. ...................... -1.0 -1.0 volt
Grid-No.1 (Oscillator Grid) Resistor. ...................... 20000 20000 ohms
Plate Registance (APProX.)...........oiiviveinnnnnnnnnnn. 0.6 1.0 - megohm
Conversion Transconductanee. .. ..............oevuuvna.. .. 900 950 wmhos
Conversion Transconductance with grid-No.3 voltage

of ~20 VOIS, . .. ... . i 3.5 3.6 umhos
Plate Current. ... ... .0oiitiiiiiiiiinnnn.. . . 3.6 3.8 ma
Grids-No.2-and-No.4 Current. . .................coovunn... 10.2 10 ma
Grid-No.1 Current..........oi it iiiiiieiinerannnnns, 0.35 0.3b ma
Total Cathode Current...... ... ... cuiieernivinnnnnannn 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 Me¢):

Plate Voltage. . . ...ttt iiiiiiiiiiineer . e 250 volts
Grids-No.2-and-No.4 Supply Voltage . .................. ettt - 250 volts
Grids-No.2-and-No.4 Resistor............ erereree e [ .. - 12000 . ohms
Grid-No.l Resistor. . ............coiivnnnnnnnn. ettt 22000 ohms
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Signal Frequency........... PR N 88 108 Mec
Oscillation Frequency........cvovviiiieieoiairrncsssansen 98.7 118.7 Me
Plate Current. .........oiuiiiurveniiranurteneerennnronns . 6.8 6.5 ma
Grids-No.2-and-No.4 Current....... PN 12.6 12.5 ma
Grid-No.l Current. . ...t iiii it iiiiiieanriiannenn 0.180 0.140 ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate ¢not
oacillating) is approximately 8000 umhos under the following conditions: signal applied to grid No.1
at zero bias;grids No.2 and No.4 and plate at 100 volts; grid No.8 grounded. Under the same conditions,
the plate current is 82 milliamperes and the amplification factor is 16.5.

HIGH-MU TWIN TRIODE

Metal type used as phase inverter

6SC7 or voltage amplifier in radie 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 6AV6. For typical operation as a resistance-

coupled amplifier, refer to Chart 16, RESISTANCE-COUPLED AMPLIFIER
SECTION. :

HEATER VOLTAGE (AC/DOC) 6.8 volts
HEATER CURRENT. . ..t tittteteruunnnnotsieeasnnriiianeanioeinanesras 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.):
Grid toPlate. . ... .. . i e e 2 puf
Grid to Cathode, Heater,and Shell. . ................. ..., 2 P
Plate to Cathode, Heater,and Shell. .. .................c.iiiiiiinas 3 ot
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. .o\t iiinnuiirst it ivansannrssesoonnnnessonans PN 250 max volts
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .............. e aveiaenereae 90 max volts
Heater positive with respect to cathode. ..........ccovviveiiiaens PN 90 max volts
Characteristics: (Each Unit):
Plate Voltage. v .vovieiiviiireinnnerioeraaennsres Chtearainiaiiaseens 250 volts
Grid Voltage. . ..ottt iiiiiatiiieiateeninaenasaoauerostonenananns -2 volts
Amplification Factor...... . 70
Plate Resistance (Approx.). . BN 53000 ohms
Transconductance (APDPrOX.) . ... cvueuesutorcrnatnrsnrrsseeeresnsansans 1826 ’ pmhos
Plate CUITent. o vuuuu st tnner oo roaneroaaerrsreseersronsesraaasensnns 2 ma
AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT
TYPE 6SC7
E£=6.3VOLTS
4
</
4
("9/
R 3
g A /| [
§s 7 >
2 /
3 . / / yd
2 V4 7
H ”
'-._. 2 // /1 //
<
4 // // ,/b/
\ / 7// ,/ ,/ .
/ 7 / // | // Pt X
L L L~ e
o L1 » A o -1
0 50 100 150 200 250 300 350 400
PLATE VOLTS 92CM-6096TH
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HIGH-MU TRIODE

Metal type 6SF5 and glass-octal type
G 6SF6-GT are used in resistance-coupled ampli-

(3) fier circuits. Outlines 3 and 23, respectively, 6SF 5

OUTLINES SECTION. Type 6SF5-GT may
be supplied with pin No.1 omitted. Tubes re-
" e v H quire octal socket and may be mounted in any 6SF5-GT

O

o e position. Characteristics, application, and refer-
8;6SF5 H ences under type 6F5 apply to types 6SF5 and
NCi6SF5-GT 6SF5-GT. Heater volts (ac/dc), 6.3; amperes,

0.3. Type 6SF5-GT is used principally for re-
newal purposes.

DIODE—
REMOTE-CUTOFF PENTODE

Metal type used as combined rf or if ampli-
fier and detector or ave tube in radio receivers.
Also used as resistance~coupled af amplifier. 6SF7
Qutline 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 6AV6. 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. .. ..., e et setaanarantanaeire ittt eaaanan . 300 max volts
GRID-N 0.2 (SCREEN-GRID) VOLTAGE ves 100 max volts
GRID-N0.2 SUPPLY VOLTAGE. . .. ...\ttt eitasatotreneeeannseasenennan 800 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value . ............... 0 maz voits
PLATE DISSIPATION. . o .ottt ittt iaiienateaaaraeanrnrnsnnnns 3.5 mazx watts
GRID-NO.Z INPUT. . ... iitiiiiiiiiieeinereioenannn e, . 0.5 max watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode....... v e .e 90 max volts

Heater positive with respect tocathode. . ... ...................... . 90 max volts
Choracteristics:
Plate Voltage.............,.... Ceinnereaa Cereeeae. s 100 250 volts
Grid-Na.2 Voltage. . ........ ..ot ieinriiiniinneennnnn 100 100 volts
Grid-No.1 Voltage. . . ............co0vvene. e . -1 -1 volt
Plate Resistance (APProX.). .. ........ccuuiiinrnrannnennnn 0.2 0.7 megohm
Transconductance. . ..., 1976 2050 pmhos
Grid-No.1 Voltage (Approx.) for trangconductance of 10 umhos. . —-36 -35 volts
Plate Current. ... .ooviv it 13.5 13.9 ma
Grid-No.2Current .. .......coiiiiiiit it 4.3 4.1 ma

DIODE UNIT

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 6AV6.

REMOTE-CUTOFF PENTODE

Metal type used as rf amplifier in
high-frequency and’ wide-band appli- 6SG7
cations. Features high transcon-

ductance with low grid-No.1-to-plate

capacitance. Suitable for frequencies

up to 18 megacycles per second (approx.). T'wo 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 6AV6.

volts
ampere

HEATER VOLTAGE (AC/DC) . . vttt viiiir et reiisneeneannns 6.3

HEATER CURRENT. . . \tnteiitetereneinarcensisnnensonoasnasonas . 0.8

DIRECT INTERELECTRODE CAPACITANCES:
Grid Nod to Plate. . .. ... ...ttt iiiinenereancnranss 0.008 max puf
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Shell........ 8.6 wuuf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell. .. ......... 7.0 upf
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Maximum Ratings: CLASS A; AMPLIFIER

PLATE VOLTAGE. . ...\ttt iianettteinennonaioesernensnnirosseanasnes

GRID-N 0.2 (SCREEN-GRID) VOLTAGE
GRID-NO2 SUPPLY VOLTAGE. . ..t oeitttitiinannroneirnnnnennss

GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Va.lue ............ vees
PLATE DISSIPATION. ... .iii ittt saranecscnecesinans PP .o

GRID-No0.2 INPUT:

For grid-No.2 voltages up to 150 volts. .. .................. RPN

For grid-No.2 voltages between 150 and 300 volts. ..
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ...................c0vuun ..
Heater positive with respect tocathode. .................cooiuae,

Characteristics: :
Plate Voltage. .. ...........cvvuriinnneenunns 100 250

RCA Receiving Tube Manual

Grid-No.2 Voltage 100 126
Grid-No.1 Voltage -1 -1
Plate Resistance (ApProx.).........ocvcevnn.n. 0.25 0.9
Transconductance. .. ..........oouuvennns v.... 4100 4700
Grid-No.1 Voltage (Approx.) for transconductance

of 40 umhos -14
Plate Current. ... . 11.8
Grid-No.2 Current........ b e AN 4.4

* Greater than 1 megohm,

6SH7

SHARP-CUTOFF PENTODE

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 6AUS6. It features high

‘300 maz volts
See curve page 67
300 max volts
0 maz volts

3 max watts
0.6 max watt

See curve page 67

90 max volts
90 max volts
250 volts
160 volts
-2.6 volts
* megohm
4000 umhos
-17.6 volts
9.2 ma
3.4 ma

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 6AV6. For typical operation as a resist-
ance-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFI-

ER SECTION.

HEATER VOLTAGE (AC/DC). ......... PN e R e

HEATER CURRENT, .....

DIRECT INTERELECTRODE CAPACITANCES:

Grid No.1 to Plate

Grid No.l 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:

PLATE VOLTAGE, .......
GRID NO.2 (SCREEN-GRID) VOLTAGE

CLASS A, AMPLIFIER

GRID-NO.2 SUPPLY VOLTAGE. .. ..o tcut s unnarnersannrennvanssorraas

PLATE DISSIPATION. . ...

GRID-No.2 INPUT:

For grid-No.2 voltagesup to 150 volts. . .. ....................c0unn,

For grid-No.2 voltages between 150 and 300 volts. . .. .......... vesens
GRID-NO0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ................
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respecttoeathode......................... ...,

Heater positive with respect to cathode. ... .............. e,

Characteristics:

Plate Voltage. ... ..ottt iiin i ciirasnnrnnes 100
Grid-No.2 Voltage.......... 100
Grid-No. 1 Voltage. .. .. ...ttt ciinaeearessnnenass ~1
Plate Resistance (Approx.). ... 0.35
Transconductance. ....................... 4000
Grid-No.1 Voltage for plate current of 10 ua 4.0
PlateCurrent. ... ..o it i e ‘5.3
Grid-No.2 CUrrent. . . .o ov it iiiinriinirnnniransconnses 2.1

6.3 volts
0.3 ampere
0.003 max puf
8.5 rpf
7.0 upf
300 mazx volts
See curve page 67
300 max volts
3 mazx watts
0.7 max watt
See curve page 67

0 mazx volts

90 max volts
90 max volts
250 volts
150 volts
-1 volt
0.9 megohm
4900 wmhog
6.5 “volts
10.8 ma
4.1 ma
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SHARP-CUTOFF PENTODE

Metal type 6SJ7 and glass-octal
type 6SJ7-GT are used as rf amplifiers
and biased detectors. As a detector, 6SJ7
either type is capable of delivering
large audio-frequency output voltage 6SJ7 - GT
with relatively small input voltage.
Type 68F7-GT is used principally for
renewal purposes.

HEATER VOLTAGE (AC/DC) . ottt e veitiearnunronnseconsnsaersnonansnsaas 6.3 volts
HEATER CURRENT. . .o\ iitntayeenaneeneraatostnscassstacasassracans 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES®
Pentode Connection: 6SJ7 68J7-GT
Grid No.LtoPlate. . ... ...oiiiineiiiienneaiinnnnas 0.006 maxz  0.005 max uuf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 6.0 7.0 upl
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 7.0 7.0 wupf
Triode Connection: &
Grid Nod toPlate .. .........ooiutiiieiiiiiirannneaen 2.8 2.8 upf
Grid No.1 to Cathode and Heater. . ...............c0uvs 3.4 3.4 upf
Plate to Cathode and Heater. . . .................ccauts 11 11 pul
© With shell or external ghield connected to cathode.
®» With grids No.2 and No.3 connected to plate.
CLASS Aj AMBLIFIER
Maximum Ratings: Cominde | paentode
PLATEVOLTAGB. ... ........o0vuusn 250 mazx 300 maz volta
GRID-NO.2 (SCREEN-GRID VOLTAGE. .. . .. - See curve page 67
GRID-NA.2SUPPLY VOLTAGE. . ... .....iit ciiieniiiacnnans - 300 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value .. .. 0 max 0 maz volts
PLATE DISBIPATION . ... i iiiiniiie i aenrtrnnnananaeanans 2.5 maz 2.6 max watts
GRID-No.2 INPUT:
For grid-No.2 voltagesup to 180 volts. .. . .. ... ... .ccviiiinnninnann 0.7 maz watt
For grid-No.2 voitages between 160 and 300 volts. . .. ................ See curve page 67
PRAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ................ 90 max 90 max volts
Heater positive with respect to cathode. . ............... 90 max 90 maz volts
. . Triode Pentode
Typical Operation Connechion® Connection
Plate Voltage. .. ....oevvmueerenns 180 260 100 250 volts
Grid-No.2 Voltage. - - 100 100 volta
Grid-No.1 Voltage ] -8.8 -3 -3 volts
Grid No.3 {Suppressor Grid)....... - - Connected to cathode at socket
Amplifieation Factor.............. 19 19 - -
Plate Resistance. . ............... 8280 7660 00000 t ohms
Transconductance. . .............. 2360 2500 1575 1650 wsmhos
Grid-No.l Valtage for plate current
of10pa. ... .. it - - -8 -8 volts
PhateCurrent. ................... 6.0 9.2 2.9 3.0 ma
Grid-No.Z Current. .............. - - 0.9 0.8 ma
* Grids No.2 and No.3 connected to plate. t Greater than 1 megohm.

INSTALLATION AND APPLICATION

Types 68J7 and 6SJ7-GT require octal socket and may be mounted in any
position. Outlines 8 and 25, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a
pentode or as a triode, as shown under tabulated data. The grid-No.2 voltage for
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder
dreuit aeross the B-supply device. Due to the grid-No.2-current characteristics of
the 6SJ7, a resistor in series with the high-voltage supply may be employed for
obtaining the grid-No.2 voltage, provided the cathode-resistor method of bias
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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.

As 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 CHARACTERISTICS

TYPE 8SJ7 Floo-o b
Eg = 6.3 VOLTS

| GRID-N22VOLTS=100 .
GRID-N¥ 3VOLTS=0

GRID-N2 1 VOLTS €EC1=0

.-

-4

PLATE (Ip) OR GRIDN22 (IC2) MILLIAMPERES

EC1=0

240 0 480 380
PLATE VOLTS 92CHM~-4939T.

REMOTE-CUTOFF PENTODE

6SK7 :Metal type 6SK7 and glass-octal

type 6SK7-GT are used as rf or if am-

6SK7_GT plifiers in radio receivers. They feature

single-ended construction and . inter-

lead 'shields. Because of remote-cutoff

characteristic, these types are able to handle large signhal voltages without cross-

modulation or modulation-distortion and are often used in receivers with ave. Type
6SK7-GT is used principally for renewal purposes.

$.6.
BC:65K7-GT

HEATER VOLTAGE (AC/DC) ..t oo veteuiuuiniaesasaiosesioioereieeonsaossonons 6.3 volts
HEATER CURRENT. . ...ttt tteeintenersonnasetsneesorsosotorenansassonsons 0.3 ampere
DIRECT INTERELECTRODE CAPACITANC:-E ) 6SKT* 6SK7-GT**
Grid No.ltoPlate. ... ... ... uviiieesraivnonansih. 0.003 max’ 0.005 mazx puf
Grid No.1 to Cathode, Heater, Grid No. 2 and G!’ld No. 3 ..... 6.0 6.5 puf
Plate to Cathode, Heater, Grid No. 2, .and Grid No3....... 7.0 7.5 usuf
* With shell connected to-cathode. *¥ With external shield connected to cathode.
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. .1 v vvieenivnans. et mes e e et st ser e 300 max volta
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . ... 0o uviurneseoninrrnnsronsasansoos See curve page 67
GRID-NO.2 SUPPLY VOLTAGE. . . ... e et evstrseanetostssocssasvaseasssnsnns 300 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGR, Positive Bias Value. .................. - 0 max volts
PLATB DISSIPATION. . ottt iiirt it iiiiiiitnaisseeresnnnssnssssnsnsanes 4.0 mazx watts
GRiD-No0.2 INPUT:
For grid-No.2 voltagesup to 150 volts. . .. ....c..ooviiiiiannn.y eseeae 0.4 max watt
For grid-No.2 voltages between 150 and 300 volts, . . .....c.oiiiveeennnn, Sée curve page 67
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PEAK HEATER-CATHODE VOLTAGE: .
Heater negative with respect to cathode.................ccoiiiiiivan.s . 90 max volts

Heater positive with reapect tocathode. ......ovvvriiininnerrnnsscennnns 90 max volts
Choractenshcs ) : .
Plate Voltage. ... ...ttt iiiiineaneans 100 . 250 volts
Grid-No.2 Voltage................. .. 100 - 100 volts
Grid-No.1 Voltage.... ..........-. . -1 -3 volts
Grid No.3 (Suppressor Grid) ..........oovviveiiennnnnnnnns Connected to cathode at socket
Plate Resistance (ApPpProxX.). . ...ceoveeeeenn... ... 012 0.8 niegohm
Transconductance. ... .......c..ccoiviverenenann- ... 2350 2000 umhos
Grid-No.1 Voltage for transconductance of 10 umho: ... =356 -35 _ volts
Plate Current., . .. ...ttt ittt it i 13 ¢ . :9.2 <17 ma

Grid-No.2 Current. ...ttt vt 4.0 L. 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 6AVS6.

Control-grid bias variation will be found eﬁectlve in changmg the volume
of the receiver. In order to obtain adequate volume control, an available grid-bias
voltage of approximately 50 volts will be required. The exact value will depend
upon the circuit design and. operating conditions. This voltage may be obtained,
depending on the receiver requirements, from a potentiometer across a fixed supply
voltage, from a variable cathode-bias,-resistor, from. the ave system, or from a
combination of these methods, .

The grid-No.2 (screen-grid) voltage may be obtamed from a potentlometer 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-
No.2 voltage in the case of four-electrode tubes is usually impossible because of
secondary-emission phenomena In the 6SK7, however, because grid No.3 prac-
tically removes these effects, it is possible to obtain grid-No.2 voltage through a
series~-dropping resistor from the plate supply or from some high intermediate
voltage, provided the source does not exceed the plate-supply voltage. With this
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to
maximum value of the resistor controlling cathode bias. In some cases, it may
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum
value is allowable because both the grid-No.2 current and the. plate current aré
reduced simultaneously by a sufficient amount to prevent-damageé 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

 AVERAGE PLATE CHARACTERISTICS

=
) | T
[T ol WA TYPE 6SK7
/ Ef=6.3 VOLTS -
7 GRID-N2 2 VOLTS 2106 - v
1Y . GRIDNE3IVOLTSZ0 =
/ ~1.5
12) / =
- =30 ;
| o B
L1 e

I .
GRID-N2I VOLTS E i—4.5

) )
=
o T e

-=7.5

PLATE (1) ORGRIDNE2 (Ic2IMILLIAMPERES
o

. -T;;.b
~i2”
| - Y.
=73 ~
Q i 80 160 240 320 400 480 560
PLATE VOLTS 92CM - 49407
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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.

HIGH-MU TWIN TRIODE
Glass octal type used as phase in-

6S|.7 -GT verter or resistance-coupled amplifier

in radio equipment. Outline 23, QUT-

LINES SECTION. Tube requires

octal socket and may be mounted in

any position. Exeept for the common heater, each triode unit is mdependent of the

other. For typieal operation as phase inverter or resistance-coupled amplifier, refer

to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and
cathode considerations, refer to type 6AVS.

voits
ampere
sl
ot
© With close-fitting shield connected to eathode.
PLATE VOLTAGE. ... ... ittt it ianeaneansnesesaasansenesasonensans 800 max volts
GRID VOLTAGE, Positive Bias Value .. . ........coioiiiiiiiiiiieinnronncnes ¢ max volts
PLATE DISRIPATION. . ... ... i iiiuiicirareacerareenoneoonssansennrannen 1 max watt
PBAX HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode...........ccoviiineiiinnreenanns 90 max volts
Heater positive with respect toeathode. . ..........cccvvieininnnnrnenen. 90 mazx volts
AVERAGE PLATE CHARACTERISTICS
2.0 EACH TRIGDE UNLY "
! of N b b i M
. » ) kS U Mi | TYPE 6SLIGT
? d : ’ A E4=6.3 VOLTS | 2
® 5 [ e 4 z
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Characteristics:

Phate Voltage. . .ttt ettt e ea i e e e e
Grid Voltage. . ..........

Amplification Factor
Plate Resistance. . . ...t iiieiii ittt ittt ettt
TransconduCtance, .. ... v uu ittt iisaettsiiea e,
Plate Current. ... ...onutiiiiiinnteree ittt e,

MEDIUM-MU TWIN TRIODE

Glass octal types used as combined 65N7-GT
vertical oscillators and vertical deflec- 6SN7-GTA
tion amplifiers, and as horizontal de-
flection oscillators, in television re- 6SN7-GTB
ceivers. Also used as phase inverters,
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 onily.

HEATER VOLTAGE (AC/DC) & o v vt v o e aa et cite e tiae i enansaneennnanns 6.3 volts
HEATER CURRENT. .. .ot iitie ittt eete e iie e ttaeeraneeienennnnas 0.6 ampere
HEATER-WARM-UP TIME (Average)* for 6SN7T-GTB . ...................c0v.. 11 seconds

Dir#CT INTERELECTRODE CAPACITANCES (Approx.) for 6SN7-GTB:
Unit No.1 Unit No.2

GridtoPlate. . .......... .. .. i 4.0 3.8 pul
Grid to Cathode and Heater. ............................. 2.2 2.6 P |
Plate to Cathode and Heater............................. 0.7 0.7 upf

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

CLASS A; AMPLIFIER (Each Unit)

Maximum Ratings: 6SN7-GTB
PLATE VOLTAGE. ............... volts
CATHODE CURRENT ma
PLATE DISSIPATION:
Foreither plate. .. ..vouutii i ittt inrnrenranineeanne,s 5 max watts
For both plates with both units operating. .. ...............ciiievnnn,. 7.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode..........c.c.vvvinnnnnrenn... 200 max volts
Heater positive with respect to cathode. ... v.vvvvvrniirinennnnnnnn... 200°max volts

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT

TYPE 6SNT-GTB
E£=6.3 VOLTS

:
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Characteristics:
Plate Voltage. .. ............. S DI e 90 250 volts
Grid Voltage. . ... . ...ttt it iiineneeens .. 0 -8 volts
Amplification Factor 20
Plate Resistance. . ........ ... ... 0 iiiiiiineeriiiiiin, 7700 ohms
Transconductance. .. v..u..uiineniereeeinnnnannnns e 2600 umhos
Plate Current. ... ... ... ...ttt iiiiiiiirriannnns Ces 9 ma
Plate Current for grid voltage of -12.5 volts. ........ PP - 1.3 ma
Grid Voltage (Approx.) for plate current of 10 ua. . .... “ieeen -7 -18 volta
Maximum Circuit Volue:
Grid-Circuit Resistance:

For fixed-bias operation. ......................... eviasresiirsceseass. 1,0maxr megohm
° The dec component must not exceed 100 volts. -

OSCILLATOR
For operation in a 525-line, 80-frame system
6SN7-GTB
) Vertical Horizontal
P - Deflection Deflection

Maximum Ratings (Each Unit): Oszcillator Oscillator
DC PLATE VOLTAGE. . . v ivvvtivinnunnennnianans S 450 max 450 max voits
PEAK NEGATIVE-PULSE GRID VOLTAGE......... [ ~400 max —600 max ~  volts
CATHODE CURRENT:

Peak............... it P e 70 max 300 max ma

AVErage. . ...\t ii ittt it [ 20 maz 20 mox ma
PLATE DISSIPATION:

Foreitherplate.........coiiiiii it iiiiinnnnonnanns 5 max 5 max watts

For both plates with both units operating. ............ 7.5 max 7.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............... 200 max 200 max . volts

Heater positive with respect to cathode............... 200°mazx 200°mazx volts

Maximum Circuit Valve: .
Grid-Circuit Resistance. ... .............oiiiiiiiieinn. 2.2 max 2.2 max megohmg
VERTICAL DEFLECTION AMPLIFIER

For operation in a 525-line, 80-frame system

Maximum Ratings (Bach Unil): 6SN7-GTB
DC PLATE VOLTAGE. . . ..ottt et e e et ainas 450 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE # (Absolute maximum) ............... 1500%max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ... ...ttt ininaennnnanns ~250 max volts
CATHODE CURRENT: ’
Peak........ 70 max ma
Average. ... 20 max ma
PLATE DISSIPATION:
Foreither plate. . ... ... . . . . . i i e, 5 max watts
For both plates with both units operating.......... e e . 1.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode......... ettt s 200 max volts
Heater positive with respect to cathode.......... heeaaes e, 200°mazx volts

Maximum Circuit Valve:
Grid-Circuit Resistance:
For cathode-bias operation. . ................ e 2.2 max mégohms

# 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 ascanning cycle is 2.5 milliseconds.

# Under no circumstances should this absolute value be exceeded.
° The d¢ component must not exceed 100 volts.

'I'WIN. DIODE—HIGH-MU TRIODE

.
Metal type 6SQ7 and glass-octal OO jd

. 6SQ7 type 68Q7-GT used as combined de- « Oa
tector, amplifier, and ave tube in radio

6SQ7_ GT receivers. These types are similar elec~
- trically to type 6Q7 in many respects, ©7
but they have a higher-mutriode. Type ..o
6SQ7-GT is used principally for re- ecesar-or
newal purposes.
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HEATER VOLTAGE (AC/DC).vovuvvvrrnnnrennnninnns

DIRBECT INTERELECTRODE CAPACITANCES (AppIox.): 6SQ7-GT
Triode Unit:
GridtoPlate. .................... 1.6 1.8 puf
Grid to Cathode and Heater........ 3.2 4.2 uuf
Plate to Cathode and Heater 3.0 8.4 upf
Diode Plate to Cathode and Heater 0.4 1.8 wpf
Triode Grid to Plate of Diode No. 1 0.03 0.1 max upf
° With shell connected to cathode.
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. .. ...ttt ittt e et iiee e cneeiinnitnneseeenanss 300 maz volts
GRID VOLTAGE, Positive Bias Value. . .........ccoiiiiiiniviiiiiiiniinines 0 max volts
PLATE DISSIPATION. « .\ttt itttittsinaetasonnetoenneeenessnensesnaesnnns 0.5 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ..........ciivvrnnrnennnn.. ‘e 90 max volits
Heater positive with respect tocathode.............c.iviiiiiiiiinnrins, 90 max volts
Characteristics: )
Plate Voltage....... ...t iiiiiiiiiniireneconannnnns 100 250 volts:
Grid Voltage. . ...... ... ottt -1 -2 volts
Amplification Factor............. .. iiiiiiiiiinrnrnnens 100 100
Plate Resistance. . ..........oouriiiiinerrennrnnnennnns 85000 ohms
Transconductance 1175 uamhos
Plate Current ................ et . . 1.1 ma

Maximum Rating:
PLATE CURRENT (Each Unit) . ... .. i i i i it e e inenns 1.0 max 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 6AV6.

INSTALLATION AND - APPLICATION

) Types 6SQ7 and 6SQ7-GT require octal socket and may be mounted in any
- position. Outlines 8 and 25, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

The triode unit of the 63Q7 and 6SQ7-GT is recommended for use 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.

TYPE 65Q7
Ef=6.3 VOLTS

0

!
P —
I~ [o

SRi5
VoL r,
7\ £
£

PLATE MILLIAMPERES
()
o

3
[~
|

300 400 600
PLATE VOLTS 92CM-4978T2
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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,
OUTLINES 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, RESISTANCE-COUPLED
AMPLIFIER SECTION. Heater volts (ac/dc),
6.3; amperes, 0.3. Maximum ratings and typical

—

O
OMIO

s

operation of triode unit as class A: amplifier: plate volts, 250 maz; grid volts, -9; amplification factor, 16;
plate resistance, 8500 ohms; transconductance, 1900 umhos; 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 6AV6. For heater and cathode considerations, refer to type
6AV6. Type 6SR7 is used principally for renewal purposes,

6557

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/de), 6.3;
amperes, 0.15. 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.1 volts, —3; grid No.3 connected to cathode at socket; plate resistance
(approx.), 1 megohm; transconductance, 1850 umhos; plate ma., 9; grid-No.2 ma., 2; plate dissipation,
2.25 max watts; grid-No.2 input, 0.35 max watts. Type 6SS7 is used principally for renewal purposes.

6ST7

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. Qutline 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 ]

0{( P‘r

C.*r v@
OMIO

s H

unit as class A: amplifier: plate volts, 250 max; plate dissipation, 2.5 mazx watts. For diode operation
curves, refer to type 6AV6, 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 avc 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) :

grid to plate, 1.1uuf; input, 2.4 uuf; output, 2.8 uuf. 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) . . . .ottt ittt ittt te e iareeniaanrananneans 6.3 volts
HEATER CURRENT. . . oottt ittt it taa et ettt ea e et e enans 0.225 ampere
IMRECT INTERELECTRODE CAPACITANCES (Approx.)

Without With

Ezxternal External
Shield Shield®

Gridtoplate. . ... ... ... ... . i it i 1.7 1.7 pupf
6€rid to cathode and heater. . 2.6 3.2 puf
Plate to eathode and heater. . . 0.4 2.0 upf
Heatertocathode. .. ... ... ... .. .. i ittt 3.0 3.0° unl
Gridtoeathade. . . ... ... ... . . . it 2.4 2.4¢ uuf
Platetocathode. ... ... ... ... ... ... ... .. i 0.24 0.22 uuf
AMPLIFICATION FACTOR® . . . . .. i i it iiaeeas 13
FRANBCONDUCTANCE® . . .. ittt ittt an it iaaaaeisanneannns 7000 pmhos

* For plate-supply volts, 80; cathode-bias resistor, 150 ohms; plate ma., 18.
®External shield connected to cathode, except as noted.
@ External shield connected to ground.

OSCILLATOR IN UHF TELEVISION RECEIVERS
Maximum Ratings:

PEATE VOLTAGE: . . .. ..ottt ittt it ittt ittt atasae caranns 200 max volts
GRID CURBENT. . . .ot vt oaetoteameatneencoccesnstsanrsasvesonsoesonocasa 8 max ma
CATHODE CURRENT. . . .« .t ttitieiaet it e itiaiiane e antaniannaneraeaneas 30 max ma
PLATE DISSIPATION. . ... ..t ttet it ivrnnecna ot trnasasnrsnsneceennsns 3.5 max watts
Prax HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode................... .. ... .00 50 max volts

itive with respect to cathode. . ..........coiiiiiiiiiiieinnens 50*max volts
4 The de component must not’ exceed 25 volts. :

TWIN DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and:ave tube in radio receivers. Out-
line 38, OUTLINES SECTION. For heater 61-7 G
and cathode considerations, refer to type 6AVS. =\
Heater vults (ac/dc), 6.3; amperes, 0:15. Typi-
cal operation as class A; amplifier: plate volts,
2560 max; grid: volts, ~3; plate ma., 1.2; plate
resistance, 62000 ohms; amplification factor,

juctance, 10560 umhos. For diode operation curves, refer to type 6AV6. Type 8T7-G is a

DISCONTINUED type heted for reference onty.

TRIPLE DIODE—HIGH-MU
TRIODE

Miniature type used as combined
audio amplifier, AM detectar, and FM 6T8
detector in AM /FM radio receivers.

Diode unit No.l is used for AM de-

tection, and diode units No.2 and No.3

are used for FM detection. Outline 12, QUTLINES SECTION.Tube requires mini-
ature nine-contact socket and may be mounted in any position. For typical opera-
tion as a resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED
AMPLIFIERSECTION. Forheater and cathode considerations, refer to type 6AQ5.

BEATER VOLTAGE (AC/DCY . e e et vnurrninrranresessevansenseransesnnssnsmen 6.3 volts

HEATER CURRENT. . .. 0iuuueieressunrsscosanssasoarosrassasssssussssnsnes @.48 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Triode Grid-to Triode Plate. ... .....cocvvivni it iniinainnnennaas 1.8 puf
Triode Gridto Cathode, Heater, and Internal Shield..................... 1.6 upf
‘Triode Plate to Cathiode, Heater, and Internal Shield.................... 1.1 upf
Piode-No.l Plate to Cathode, Heater, and Internal-Shield................ 3.8 wupf
Diode-No.2 Plate to Cathode, Heater, and Internal Shied................ 4.5 wuf
Diode-No.3 Platé to Cithode, Heater, and Internal Shield. . .. ............ 3.8 puf
Diode-No.2 Cathode and Intérnal Shield to ANl Other Electredes. .. ....... 8.5 puk
Triode Gridto Any DiodePlate. . .....ooviiiiinniein i nnn. €. 0358 max upl
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TRIODE UNIT AS CLASS A, AMPLIFIER

Maximum Ratings:

PLATEVOLTAGR. ............ 800 mazx volts
GRID VOLTAGE, Positive Blas Value. ....ooviviiiniennnennann. N 0 maz volts
PLATE DISSIPATION . .......oiiiiivinnnnnnnnns Ceeens e erraeisieaiaas 1 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode..........c..eiivvienennnnns 90 max volts
Heater positive with respect to cathode .........0ovvvrvecnenennnenns 90 maz volts
Characteristics: B
Plate Voltage............ 100 250 volts
Grid Voltage.............. -1 -3 volts
Amplification Factor. .. P 70 70
Plate Resistance..... PRI 54000 58000 ohms
Transconductance............ S & 1111] 1200 pmhos
Plate Current......... Ceresinaas 0.8 1.0 ma

DIODE UNITS

Maximum Rating:
PLATE CURRENT (Each Unit)....................... rerees Chdeeeenens 6 max ma
Diode units No.1 and No.3 have a common cathode. Diode unit No.2 has a separate'¢athode.

AVERAGE PLATE CHARACTERISTICS

4.0 —
TYPE 6T8
E$'6.3 VOLTS

"]
-]

PLATE MIL'kIAMPERES
5

'/7";’«9 -
Y. -

O 500

\

300 4
PLATE vOLTS

92CM-7063T

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

6u 5 convenient, non-mechanical 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 6AV6. Type 6U5 has a remote plate-current cutoff characteristic. For a discussion of

electron-ray tube considerations, refer to ELECTRON TUBE APPLICATIONS SECTION. Heater

volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings for indicator service: plate-supply volts, 285 maz;

target volts, 285 max, 125 min; plate dissipation, 1.0 max watt; peak heater-cathode volts, 90 max. This
type is used principally for renewal purposes.

Typical Operation: INDICATOR SERVICE

Plate~ and Target-Supply Voltage ......................... 200 260 volts
Series Triode-Plate Resistor. . ............................ 1 1 megohm
Target Current (For zero grid voltage) .................... 3.0 4.0 ma
‘Triode Plate Curtent (For zero grid voltage) ............... 0.19 0.24 roa
Triode Grid Voltage (Approx. for 0°shadow angle).......... -18.6 -22 volts
Triode Grid Voltage (Approx. for 90° shadow angley......... 0 [ volts
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REMOTE-CUTOFF PENTODE

Glass octal type used in rf and if stages of
radio receivers employing ave. It is also used as
a mixer in superheterodyne circuits, Maximum
over-all length, 4-7/8 inches; maximum di-
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

RCA Receiving Tube Manual =

6U7-G

(800 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 gmhos;
plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input, 0.256 maz watt.

This is a DISCONTINUED type listed for reference only.

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. In such service, these types

6Us
6U8-A

give performance comparable to that obtainable with 2 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 consideration. Type 6U8-A has a controlled heater warm-up time
for use in television receivers employing series-connected heater strings. Outline 12,
OUTLINES SECTION. Tubes require miniature nine-contact socket and. may

be mounted in any position.

HEATER VOLTAGE....... Cererarerer e Cre e, .
HEATER CURRENT. . ...\ttt iinnosrnnernann reeeraeeeaaaes
HeATER WARM-UP TIME (Average)* for 6U8-A..... e
D1RECT INTERELECTRODE CAPACITANCES:
Without
Ezternal
Triode Unit: Shield
GridtoPlate. ........... ... it i, 1.8
Grid to Cathode and Heater. . ..................... ca 2.5
Plate to Cathode and Heater 6.4
Pentode Unit:
Grid No.ltoPlate. . ... ... i, 0.010 max
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and
Internal Shield . . ................. ..., 5.0
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In-
ternal Shield ... .... ... ... ... ... . 2.6
Heater to Cathode (Approx., Each Unit). .................. 3.0

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

Characteristics: Triode Unit
Plate Supply Voltage. .. ............. 00 iiiiiiiiiniinan, 150
Grid-No.2 Supply Voeltage. ................ e e . -
Cathode-Bias Resistor. ... ...............cc0v.,.. . 56
Amplification Factor. . ..................coviurenn 40
Plate Resistance (Approx.}. ............cvevevenn. N 5000
Transconductanee., . . ... ...ttt ieeerrnnnnioneenenns 8500
Grid-No.1 Voltage for plate current of 10 pa. .. ............. -12
Plate Current. . ... ...ttt it it 18
Grid-No.2 Current. . ....oviuiiiiii i e -
CONVERTER SERVICE
Maximum Ratings: Triode Unit
PLATE VOLTAGE 800 max
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTA -
GRID-NO.2 VOLTAGE. . ..\ titiiiriannainenrenriaeiannanns -
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . ..............ocoiiiiiiiiiiiaee . 0 maz
PLATB DISSIPATION. . ... totttnninereeenennonnarasersonas 2.7 max
GR-N0.2 INPUT:

For grid-Ne.2 voltagesup to 1560 volts. ... ............. . -

For grid-No.2 voltages between 150 and 800 volts ....... . -

221

6.3 volts
0.45 ampere
11 seconds
With
External
Shield
1.8 frm
2.5 upf
1.0 puf
0.006 ma» uuf
5.0 upf
3.5
3.0 puf
Pentode Unit
250 volts
110 volts
68 ohms
400000 ohms
5200 pmhos
-10 volts
10 ma
3.6 ma
Pentode Unit
300 max volts
800 max volts
See curve page 67
0 maz volts
2.8 max watts
0.5 mar watt

See curve page 67
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Piax HEATER~-CATHODE VOLTAGE:
Heater negative with respect to cathode.,............ 200t wmazx 200t max volts
Heater positive with respect to cathode.............. 200% max 200% max volts

% The dc component must not exceed 100 volts.
1 For type 6U8-A. Peak heater-cathode volts for type 6U8, 90 max.

AVERAGE PLATE CHARACTERISTICS
NTODE UNIT

T T
TYPE 6U8
E€£=6.3 VOLTS i
[ GRID-N22 VOLTS=110]

»
<

GRIO-N®I VOLTS EC1=0
1o

PLATE (1,)OR GRID-N22 (Ic) MILLIAMPERES

8 — -0.8
(% //
N Ics ~1.0,
$ !
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° 86 100 £33 50 300 . .
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AVERAGE PLATE CHARACTERISTICS
'nuooe UNIT OR PENTODE UNIT CONNECTED AS TAIGD
T LY L4
6
2r=8.3 VOLTS
r:moo: UNIT A TRIODE:
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¢ ®
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400
PLATE YOLTS 92CM-78737

HALF-WAVE VA CUUM RECTIFIER

6V3_ A Miniature type used as a damper
tube in horizontal deflection circuits

of televistion receivers. Outline 19,
OUTLINESSECTION.Tube requires

miniature nine-contact socket and may be mounted in any position. It is especially
important that this tube, like other power-handling tubes, be adequately ventilated.

HEATER VOLTAGE (AC/DC) . . vt tivut i itiaeronononnerasnaerunsnasossas 6.8 volts
HEATER CURRENT. . . .o itttintcnsiasntnenesoeaaanrreeraosansrenss 1.75 amperes
DAMPER SERVICE

Maximum Ratings:  For operation in a 585-line, 30-frame system

PEAK INVERSE PLATE VOLTAGE# (Absolute Maxmmm) 6000tmax volts
PEAK PLATS CURRENT. . 800 max ma
DC PLATE CURRENT 185 max " ma
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode# (Absolute Maximum)
Heater positive with respect toecathode. .. .......................... 300° max volts

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning eyde. In a
525-line, 80-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.

° The de¢ component must not exceed 100 volts.

G2 Gy

OO,
9‘ BEAM POWER TUBE

Metal type 6V6 and glass-octal

9" u type 6V6-GT are used as output am- 6V6

0 K plifiersinautomobile,battery-operated, 6v 6 GT

and other receivers in which reduced -

nEove-or plate-current drain is desirable. Out-
lines 6 and 23, respectively, OUTLINES SECTION. Type 6V6-GT may be sup-
plied with pin No.1 omitted. Tubes require octal socket and may be mounted in
any position. The 6V6 and 6V6-GT are equivalent in performance to type 6AQb.

Refer to type 6AQ5 for heater and cathode considerations, application information,
and characteristic curves.

HEATER VOLTAGE (AC/DC) . ..o vvveninieninnnnnnn, PN e 6.3 volta
HEATER CURRENT. . ... PN e 0.46 ampere
DIRECT INTERELECTRODE CAPACITANCES (ApDrox.): 6Ve® 6V6-GT

Grid No.ltoPlate. . ... ..io.iin it irinennrans 0.3 0.7 wuf

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3.. 10 9.0 ppf

Plate to Cathode, Heater, Grid No.2, and Grid No.3. . .... 11 7.6 #suf
© With shell connected to cathode.
Maximum Ratings: SINGLE-TUBE CLASS A; AMPLIFIER
PLATEVOLTAGE. ..o\t itinaiinniarsenannassas e s 315 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ..........0uu.. DA 285 max volts
PLATE DISSIPATION. o .. it iiietiennnnnossnnaannernan PN et 12 mox watts
GRID-NO.2ZINPUT. . ..ot iiiiniiniinaaanns,s RN e .. 2 mazr watts
PEAK HEATER-CATHODE VOLTAGE: -

Heater negative with respect tocathode.................oenvoian.n 90 max volts

Heater positive with reaspect to cathode. ..........co0vivivnnninnnn 90 max wolts
Typical Operation:
Plate Voltage...... enieenn Ceereeeaees veeens 180 250 316 volts
Grid-No.2 Voltage. . ... c.ovevivrnnernnanss ves 180 250 226 volts
Grid-No.1 (Contro\-Gnd) Voltage........ veesss 8.5 -12.5 ~-13 volts
Peak AF Grid-No.l1 Voltage. ..... FS N 8.5 - 12,56 13 volts
Zero-Signal Plate Current. .................... 29 45 34 ma
Maximum-Signal Plate Current................ 30 47 35 ma
Zero-Signal Grid-No.2 Current (Approx.}........ 3 4.5 2.2 ma
Maximum-Signal Grid-No.2 Current (Approx.).. 4 i 6 ma
Plate Resistance. . . .....ooovvureinrernnoenns 50000 50000 80000 ohms
Transconductance. . . ........c.covvvnnenenvea.. 3700 4100 3750 umhos
Load Resistance. . .........ccouvvvnrvenneennss 5500 5000 8500 ohms
Total Harmonic Distortion. . .................. 8 8 12 per cent
Maximum-Signal Power Qutput. .......... eees 2 4.5 6.5 watts
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER
{Same as for single-tube class A, amplifier)
Typical Operation (Values are for two tubes):
Plate Voltage. .....vvvvviuneennsns Ceeieas Ceeeees Ceeeeee 250 285 volts
Grid-No.2 Voltage. . . ........oiiiiiuniinnienerieniranas .. 250 285 wolts
Grid-No.1 (Control-Grid) Voltage . ............cu0.n. eres -15 -19 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . .........eovvens 30 38 volts
Zero-Signal Plate Current. . .................. P 70 70 . ma
Maximum-Signal Plate Current........... e, . 79 92 ma
Zero-Signal Grid-No.2 Current (ApProx.).........eueeeenen, 5 4 ma
Maximum-Signal Grid-No.2 Current (APProX.). .. ccvevunne. 13 13.5 ma
Plate Resistance (Approx.). .. .....ovivevroennanienrens. .. 60000 70000 ohms
Transconductanoe. . . ........covveernennncnan P 3750 3600 umhos
Effective Load Resistance. ................... e eeeaaa - 10000 8000 ohms
Total Harmonic Distortion . . . . .. et ea e 5 3.5 per cent
Maximum-Signal Power Output............... N 10 14 watts
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Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ............. ... ... ... o il - 0.1 max
For cathode-hiag-operation.............coococi i 0.5 maz megobm

TWIN DIODE—MEDIUM-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube. Outline 88, OUT-
LINES SECTION. Except for interelectrode
6V7-G 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
type 6AV6. Type 6V7-G isa DISCONTINUED
type listed for reference only.

HALF-WAVE VACUUM RECTIFIER

6W 4 GT Glass octal type used as damper
F= N\’ diode 1n magnetic deflection circuit of

television receivers and as a rectifier in

conventional power-supply applica-

tions. Outline 23, OUTLINES SEC-
TION. This type may be supplied with pin No.1 omitted. Tube requires octal
socket and may be mounted in any position. It is especially important that this
tube, like other power-handling tubes, be adequately ventilated. For curve of
average plate characteristics, see page 64.

HEATER VOLTAGE (AC) .. cvvevtiinercinnnee evinnreinsvnrnneens e 6.3 volts
HEATER CURRENT. ..o iivuiinr ooneaeveconannacoseoarocore sarnaennnn 1.2 amperes

DAMPER SERVICE

Maximum quinés: For operation in a 525-line, 30-frame system

PEAK INVERSE PLATE VOLTAGEX. . . ...ttt iiiiiiiaiiniina 3600 max volts
PEAK PLATE CURRENT . -« ot v vttt tuitnnstanecnnsesnaeesniiseananenenensnn 600 max ma
D¢ PLATE CURRENT. . .......... e e e e 125 max ma

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode*
Heater positive with respect tocathode .. ............................. . volts
* The duration of the voltage pulse must not exceed 15 per cent of one horizonta! scanning cyecle. In a
526-line, 30-frame system, 15 per cent of one horizontal scanning eycle is 10 microseconds. .

Maximum Ratings: RECTIFIER SERVICE .
PEAK INVERSE PLATE VOLTAGE. « . .. «rvuerrarernnnrenenanrnnneennnnnis. 1250 maz  volts
PEAK PLATE CURRENT. . .0ttt v tte i intttaniaevareaeaantsinnanannneanns 600 max ma
HoT-SWITCHING TRANSIENT PLA‘I‘E CURRENT (For duration of 0.2 second maz) 3.5 max amperes
DC OUTPUT CURRENT. . ..ttt ttt it eiiatee ittt ettt ininanaeennn 1256 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode . . ............................ 450 maz volts
Heater positive with respect toecathode ... .. ..... ... ..., ... ....... 100 max volts
Half-Wave Full-Wave
; Rectifier Rectifier
Typical Operation (Capacitor-Input Filter): (One Tube) (Two Tubes}
AC Plate-to-Plate Supply Voltage (rms).................... — 700 volts
AC Plate-Supply Voltage (rms) . . . ...t 350 — volts
Filter-Input Capacitor. . . ...ovvruivn i 20 20 uf
Minimum Total Effective Plate-Supply Impedance per Plate. . 145 145 ohms
DCOutput Current. . .....0vuienrnnenne e 125 250 ma
DC Output Voltage at Input to Filter (Approx.):
X 62.5ma................ .., 390 - volts
At halt-load current of { 325 8 - -+« -vo o eeveceene — 395 volts
126ma .. .ooiieiii i 335 —_ volts
At full-toad current of { B0 28 -+ er e — 350 volts
Voltage Regulation (Approx.): N
Half-load to full-load current ...............c..oat.s 55 45 volts
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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-
vision receivers. Outline 22 or 23,

RCA Receiving Tube Manual =

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.ltoPlate. ... .. ... . ... .. . i
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

DO PLATE VOLTAGE. & o4 tyeenien e it ionriaeaniisenasnoassasnnans
GRID-NO0.2 (SCREEN-GRID) VOLTAGE. . . . . ..ttt it ettt onaaanens

PLATE DISSIPATION. ... oi vttt it ie i i iiaiaaaaans

GRID-NO.Z INPUT. ...t te ittt ii i ie it einaaans PN

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ... ......... ... ... ... ... ven
Heater positive with respect tocathode. . .. ........................

# The de component must not exceed 100 volts.

Typical Operation:

Plate Supply Voltage. . . ....... ... i, 110
Grid-No.2 Supply Voltage. . . .........coiiiiiiiiiiinnann 110
Grid-No.l (Control-Grid) Voltage. . .. ...........c.ceeuannn -7.6
Cathode-Bias Resistor. .. ............ ...l —
Peak AF Grid-No.1 Voltage. . .......... ... .. ... ...t 7.5
Zero-Signal Plate Current. .. .. ...........coviiiiiin 49
Maximum-Signal Plate Current............... ... ... ..., 50
Zero-Signal Grid-No.2 Current. . ...............ciiiiiiunnn 4
Maximum-8ignal Grid-No.2 Current. ...................... 10
Plate Resistance (APProx.). . .......oiivniiiennniuonancans 13000
Transconductance. .. ......... ..ottt 8000
Plate Load Resistance. . ........... ... iiiiniiiinennnan.ns 2000
Total Harmonic Distortion (Approx.)...........c..vvienons 10
Maximum-Signal Power Qutput. .............. ... cvivun.. 2.1

Maximum Circuit Valves (For maximum rated conditions):
Grid-No.1 Circuit Resistance:

For fixed-bias operation. .. ......... ... ittt it

For cathode-bias operation

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

volts
amperes

uuf
ppf
puf

volts
volts
watts
watts

volts:
voltg

volts
volts
volts
ohms
volts

ha
ma

ohms
umhos
ohms
per cent
watts

megohm
megohm

250
< +50 TYPE BW6-GT
|_+50L
" e B E£=86.3 VOLTS
w et — GRID-N2 2 VOLT$=125 —]
w L1
[ / +2.5
2200 To
3 N1 o1
'E‘ A EC1=0
e
: [/ L
Jiso
=3 el -2.5
y yd
z y —
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G el
S // L] i -7
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) P G T i e e
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Characteristics (Triode Connection)*;

Plate Voltage. .......... e e e e e e e e e
Grid-No.l Voltage. .. ...ttt e et e i a
Amplification Factor. . ......ovurtt it e e
Plate Resistance. .. ...ttt ciiiii i
Transconductance. .. .....coiuitiiinnt i e e
Plate Current. ... .. ottt i e e
Grid-No.1 Voltage (Approx.) for plate current of 50 pia. ......... ...

*Grid-No. 2 connected to plate.

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)*
For operation in a 525-line, 30-frame system

Maximum Ratings:

DC PLATE VOLTAGE. . . .\ ittt it ettt ettt
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Abselute maximum) .. ...........

PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. ... . ..c.0ivirinnann,.n
CATHODE CURRENT:

P Y T
PLATE DISSIPATION . « ..ty ittt ittt e e et ie e e nenannannnns
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode...................... eeseen

Heater positive with respect tocathode. .............coviiriinrrnnens

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

For cathode-bias operation. . .. ....... . ...t iiiirinnnennnnnnn
* Grid No.2 connected to plate.

225
-30

1600
3800
22
-42

300 max
1200°max
—250 mazx

140 max
40 max
7.5 max

200 max
200wmazx

2.2 max

volts
volts

ohms
umhos

volts

volts
volts
volts

watts

volts
volts

megohms

t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

© Under no circumstances should this absolute value be exceeded.
8 The dc component must not exceed 100 voits.

AVERAGE PLATE CHARACTERISTICS
TRIODE CONNECTION

250 v r
K ° TYPE 6WE-GT
* a E£=6.3 VOLTS
-b" \,l GRID-N22 CONNECTED TO PLATE
7 h
£ /
20 4 o
/ S :
>
o
b z / )
& ) "
w 9 2
a 150 & G
>3 o i,
| / / /
o O
3 £
b3
E ’ I / /
2 / PO
/L / /
50 )
/ f // / f / / 4
L/ V4 V4 4 » 7
[] 100 200 300 400 500 600 700
PLATE VOLTS 92CM-7943T

SHARP-CUTOFF PENTODE

Glass octal type used as biased detector

or high-gain amplifier in radio receivers. Out-

6w7 G line 38, OUTLINES SECTION. Tube requirea
= octal socket. Heater volts (ac/dc), 6.3; am-

peres, 0.16. Maximum ratings: plate volts, 300

maz; grid-No.2 (screen-grid) volts, 100 max; grid-

No.2 supply volts, 300 maz; grid-No.1 (control-

grid) volts, 0 min; plate dissipation, 0.5 maz

G2

)
OA

H‘.H
OMIO.

NC

G3

K4S

watt; grid-No.2 input, 0.1 mazr watt. Within its maximum ratings, this type is identical electrically
with type 6J7. Type 6WT7-G is a DISCONTINUED type listed for reference only.
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FULL-WAVE VACUUM RECTIFIER

OO,
H PD) [P .
9( 5 Miniature type used in power sup-
3 plyotautomobileandac-operated radio
AT, pystmoncbtemnas: 6X4

receivers. Equivalent in performance
0 tolarger types 6 X5and 6X5-GT. Type
£b2 6X4 requires miniature seven-contact
socket and may be mounted in any positioh. Outline 13, OUTLINES SECTION.
1t is espeecially important that thlstub, like other power-handhng tubes, be ade-
quately ventilated. For discussion -of B.a::ng Chart and Operation Charactenstlcs,
refer to type 6AX5-GT.

HEATER VOLTAGE (AO/DC). ...vevnenen rereeteeaenans eeserereesiasssesess 6.8 volts
HEATER CURRENT........ eeeararees e, B EEEREE R TP R teseerssssss 0.6 ampere
Maximum Rotings: FULL-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . . . ... cvviinncncnnacnnenns RN eeoo. 1250 max volts
PEAK PLATE CURRENT (Per Plate). ........... e eeerarereieraanesnana veeans 210 max .
AC:PLATE SUPPLY VOLTAGE (Per Plate, rms) . . ... coiviiiviierinneannennss . See Rating Chart
DC QutpuT CURRENT (Per Plate) . ............. .. vesssssssssssss  See Rating Chart
HOT-SWITCHING TRANSIENTPLATECURBEW B N 4

PEAK HEATER-CATHODE VOLTAGE: B
Heaternegsmvemthrespectcomthode................................ 450 max volts
Beawpommewnhtmpeettocathod&.....'..............,............. 4560 max voits

Typicat Operation:
Filter Input Capacilor Choke

AC Plate-to-Plate Supply Voltage (rms). .. ... 000 vvnee... 6BO 900 volts
Filter Input Capacitor. . . .................. 10+ - uf
Effective Plate Supply Impadance per Plate. 520 - obhms
Minimum Filter Input Choke.................... cheanaees - 10 henries
DC Output. Voltage at In: tput to Filter (Approx.):’

At halfdoadcurrent of 36 ma......... ... . ... Ll 360 385 -volts

Atfull-lead current of TOma. .......covievvrannannnns 300 370 volts

# If hot-switching is regularly required in operatiom, the use of choke-input circuits is recommended.
Such circuits limit the hot-switching current to a walue no higher than that of the peak plate current.
‘When capacitor-input circuits are used, & maxnnu‘a:mk current value per plate of 1 ampere during
the initial cycles of the hot-switching transient should not be

* Higher values of capacitance than.indicated . wte used, but the effective plate-supply impedanece
should be increased to prevent exceeding the . ma@#pnm rating for peak plate current.

RATING CHART
Y

T 1 il L i
TYPE 6XA E¢=6.3 VOLTS
| EETJ CAPACITOR OR CHOKE INPUT
@ CHOKE INPUT ONLY

MAX. OPERAT ALUES Wi, |
/ o C

OC OUTPUT MILLIAMPERES PER PLATE

500

100 200 300 400
AC PLATE SUPPLY VOLTS (RMS) PER PLATE
92CM-8025T
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OPERATION CHARACTERISTICS /v - OPERATION. CHARACTERISTICS

FULL-WAVE GIRCUIT, CAPACITOR INPUT TO F1 LTER FULL-WAVE_CIRCUIT, CHOKE INPUT TO FILTER
T T 7 1 1 T T 1
r;:: E663XV40LTS S n i e e 6xa :
put 1 . [ € £5.6.3 VOLTS —
FILTER=INPUT CAPACITOR = I04F SO
TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE | T CHOKES OF INFINITE INDUCTANCE
520 OHMS FOR CURVES I-5 = 7' " - I" —« —'BOUNDARY LINE FOR CHOKE VALUES ™|
[ PER PLATE 400 OHMS FOR CURVES 6-8 . o -7 SHOWN
700} OEA = SEE RATING CHART 1" 700l CBA=SEE RATING CHART —
! ‘ {1 B FAT ] oA shown TOmF
soox 7, - - " 00—~ I
Se . \ .
K 4 . . . A .
u A2 \ ?'_:' e
= \‘,‘&, ~L.0 3 AW &
%500 &) ™\ @ 500l \\\ -\t’y
e ! N o WP
NI = v AN MO s
[ 4 \ - Y NN
2. AN ™\ 2o INabAL L :
Z400 Q0 TS N Z900rT o O A N
\ Ry h " y
'; P s . sﬂsk \ QE RS / 1 oy
o o | rLare D TRD V. ey R o N 4N A e
5 Q XE P soormalin /. sioo 1 74 A
o 7 6’3 Rt ;
b4 " o e
20 [~ \ A TR :
5 =] 5 (W [Yell - ——r
‘I_- \e o \% & = \. 250, ‘ ,‘ 4
3 NSo — i ::);2005:(; o0 |7 Vd -
F’L‘r‘ ) P
8 L ™~ \\\\\ g & /15 -
) i N S R Y O/ RMS 2 PER < PLATE
100]
\a
20 50 80 100
° DC LOAD MILLlAMPERE.S

L 92CM-803IT . : gzcu-eowp

. FULL-WAVE VACUUM RECTIFIER
6X5 Metal type 6X5 and glass-octal
6x 5 GT type 6X5-GT are used in power sup-
- ply of automobile and ac-operated re-
ceivers. Qutlines 6 and 23, respectively, 5:6x5
OUTLINES SECTION. Type 6X5- : Nc:exs-6T
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 pins 8 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.

TRIODE-PENTODE CONVERTER

6X 8 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 .
gives performance comparable to that obtainable with a2 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. Qutline 12, OUTLINES SECTION. Tube requires
miniature nine-contact socket and may be mounted in any position.
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HEATER VOLTAGE. . .. ... o... B e eaieseaaeeereir et aaeras . 6.3 volts
HBEATER CURRENT...... Y 0.45 ampere
Without Witk
DiRECT INTERELECTRODE CAPACITANCES (Approx.): Ezxternal External
‘TriOoDE UNIT: Shield Shield )
Grid to Plate. . . ... ittt e i it 1.4 o 1.4 puf
-Grid to Cathode and Heater. . 2.0 2.6 : nuf
Plate to Cathode and Heater. 0.5 1.0 puf
PENTODB UNIT: s . L
Grid No.1t0 Plate. . ..o vvnreeraarannennrann.ns 0.09 max 0.06 max - nuf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 4.3 4.5 : pps
Plate to Cathode, Heater, Grid No.2, and Grid No.3.... 0.7 1.4 o ot
Pentode Grid No.1 to Triode Plate. . .................... 0.045 max 0.035 max uuf
Pentode Plate to Triode Plate. . .. ..........cooohin., 0.040 max - *- 0.008 max orppd
Characteristics: Triode Unit Pentode Unit
Plate Supply Voltage. .. .. ... . ...t 100 250 volts
Grid No.3 (Suppressor Grid) .. . .......... ..o, - Connected to cathode at socket
Grid-No.2 Supply Voltage. . .......... ... ... .o i - 150 volts
Cathode-Bias Resistor. .. ...........ioveieiii i 100 . . .. 200 . ohms
Amplification Factor. ... ..... ..., 40 ~. .
Plate Resistance (APProX.). .o .. roeereeennnesancears 6900 - - 750000 " " ° ~ ohms
Transconductance. . . ...........oiieiiiiaeiindiaaneans - 6800 : - 4600 - pmhos
Grid-No.1 Voltage for plate current of 10 ua. . -10 -10 volts
Plate Current. .. ... ..o iiiinnenrannerrnrverecnness 8.5 7.7 ma
Grid-No2 Current. . ......iiitiiiiiiiiiiiiinesinen.s - 1.6 ma
e CONVERTER SERVICE . .
. . - . Triode Uni$  Pentode Unit
Maximum Ratings: . as Ose. as Mizer
PLATE VOLTAGE. ... .ottt i iaiesenunsiansancnnconnnss 250 maz 250 max volts
GRID-NO.2 SUPPLY VOLTAGE. . ... .cvtiiiitnnnineranrsens - 250 mazx volts
GRrip-No.2 §SCREEN-GRID) VOLTAGE.... .....covvvevnnns N - See curve page 67
GRID-NoO.1 (CONTROL-GRID) VOLTAGE: : .
Negative bias value. . ... .. ... .. ... o i iviiinisnann '40 max 40 max volts
Positive bias value. ... ... ... ... .. . i i, 0 max 0 maz volts
PLATB DISSIPATION. ... . titttitiieinnirianeransnssans 1.5 max 2.0 max watts
GRID-NO:2 INPUT: :
For grid-No.2 voltages up to 125 volts. .. ....... .. - 0.4 max watt
For grid-No.2 voltages between 125 and 250 volts - See curve page 67
GRID-NO.1 INPUT. ... ... .. i 0.5 maz D= watt

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .
Heater positive with respect to cathode

100 max 100 maz volts
100 mazx" ) 100 max volts

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

/ TYPE 6X8
E¢ = 6.3 VOLTS
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Triode Undt Pentode Unit

Typical Operation; a8 £50-Mc Ose.  as Mizer®
Plate Voltage. .. ...ttt iiiiiiinaanannnn, . 150 150 volits
Grid NO.8. .\ .\ttt et i ~ Connected to cathode at socket
Grid-No.2 Voltage. .. .........oorivnininiinnennnnn.. - 150 volts
Mixer Grid-No.1 Supply Voltage. .. ..... e enaee e, - -3.5 volta
Oscillator Voltage at Mixer Grid No.1.......... e - 2.6 rms volts
Mixer Grid-No.1-Circuit Resistance. . ................... - 120000 ohms
Oscillator Grid Resistor. .. ............. Caeeesiocennnans 2700 - ohms
Conversion Transconduetance. ... ........oavvevnn...y.. - 2100 umhos
PlateCasrent. ........................ [ e 13 6.2 ma
Grid-No.2 Current. ... ... ... .. itiiiriiennnnannnn . - 1.8 ma
Grid-No.1 Current. .. ... coirniiiiiiiinierinennanena.. - 2.0 'y
Oscillator Power Output (Approx.)..........ccovvvennnn.. 0.5¢ - watt
Maximum Circvit Volues:
Grid-No.1-Circuit Resistance: T
For fixed-bias operation. PN ceeereean, 0.1 max megohm
For cathode-bias operation.......... reesesrans v eeeeaeaan Cenaees 0.5 max megohm

¥With separate excitation andtno&unrt grounded: - .
1In PV or FM receivers, it is generally desirable to operate the oscillator with less power input than
_ shown in the tabulated data in order to avvid over-excitation and. excessive oscillator radiation.

AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT

23 T B T L
+0.. TYPE X8
" ﬂ i j E£=6.3 VOLTS
w GRID-NS 2 vom:rs-t:o
3 .i[ GRIDSWAY VOLTS ECy=0 CRIO-N® 3 vOLT 3=
i
-
2
2 I -9.8
o )
9
ST T
2 71\
2 VaAS 1 L | -1, 5|
R AW e
13 \S S 8 i ) -2.0}
S N\ Fed—ded =t =10 2s
A% il ol el e B o - "L .
I [ 0 i e e e = O
15 X
o 50 %o 80 200 ilso 300
PLATE VOLTS 92CM-7832T
FULL-WAVE VACUUM RECTIFIER oo}
Glass type used in power supply of radio re-
cefvers.Outline34or35, OUTLINESSECTION. \
6Y5 Heater volts (ac/dc), 6.3; amperes, 0.8. The ES e
maximum ac plate voltage per plate is 350 oDy

volts (rms), and the de output current is 50
ma. This is a DISCONTINUED type listed (O
for reference only. n H

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

6Y6-G 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 A; am-

plifier: plate volts, 136 (200 max); grid-No.2 (sereen-grid) volts, 135 max; plate dissipation, 12.5 max
watts; grid-Ne.2 input, 1.76 max watts; grid-No.1 (¢ontrol-grid) volts, -13.5; plate ma., 568; grid-No.2
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ma., 3.5; plate resistance, 9300 ohms; transconductance, 7000 zmhos; load resistance, 2000 ohms; maxi-
mum-signal output watts, 3.6. At maximum ratings, the 6Y6-G can deliver 6 watts output with load

resistance of 2600 ochms. This type is used principally for renewal purposes.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Maximum Ratings:

DC PLATE VOLTAGE. . .« .\ ee ittt ettt ttunaanssennaaiaee et ietananonannas 3560 max
DC GRID-NO.2 VOLTAGE . . . .0ttt tetnnt ity rtnenrantoneeeninesnaanonsenn 135 max
DC GRID-NO.L1 VOLTAGE. . ...ttt ittt it iiaa e itantsiniaeenssannn, -90 mazx
DC PLATE CURRENT. .ottt iie st mn st tauur e aaannersnasnnsoseansonans 80 max
DC GRID-NO.1 CURRENT. . . ...\t ittiitiiit ittt isatasneretnsoonanaaannnn 1.5 max
PLATE INPUT. . o ve ittt e i its e anaesaar s aantuaonsenasanesonasan 23 max
GRID-NO. 2 INPUT . . . oottt ittt it renariianeterreanssanrenns 0.6 max
PLATE DISSIPATION. . . . oot ctteeeesataneesesaasoaesestonntnnunaensenanns 8.0 niax
Typical Operation:

DC Plate VoItage. . ... oot ettt ittt ittt it ettt e e i e et e e 350

DC Grid-No.2 Voltage®. . . ...t iiiiaeen it iee e itannnnnanan 115

DC Grid-No.1 Voltaget................ e e e —40
Peak RF Grid-No.1 Voltage. .. ...ttt eeiiaiininenans, 48

DC Plate CUITeNE. . ...ttt i i it ettt ittt et it iia s eeneenennnns 60

DC Grid-No.2 Current. ... ...cuiintn ittt it irait it it anaaaannan. 5.1

DC Grid-No.1 Current (APDPIOX.) . . .o tveneitiae it iie e asieeaaenneannans 1.4
Driving POWer (APPIOX.) .« ittt ittt ia et riaaaie e iuarianans 0.1
Power QULPUL (APPIOX. ). oottt ittt it i ie e e i 14

volts
volts
volts
ma
ma
watts
watt
watts

volts
volts
volts
volts
ma
ma
ma
watt
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 ochms, by cathode resistor of 600 ohms, or

by a combination of methods.

HIGH-MU TWIN POWER TRIODE

Glass octal type used as ctass B amptifier

OUTLINES SECTION. For electrical charac-
teristics, refer to type 79. Heater volts (ac/de),
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; 625
amperes, 0.4 (series), 0.8 (parallel). Maximum
ac plate voltage per plate is 230 volts, and
maximum de¢ cutput 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. Qutline 36,

socket. Heater volts (ac/dc}, 6.3; amperes. 0.3.
Typical operation and maximum ratings as
class B power amplifier: plate volts, 180 mazx;
grid volts, 0; peak plate ma. per plate, 60 max;
average plate dissipation, 8 max watts; zero-

in output stage of radio receivers. Outline 36, 6Y7 G

OUTLINES SECTION. Tube requires octal 627 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 2 DISCONTINUED type listed for referenee only.

FULL-WAVE VACUUM RECTIFIER
PD, Glass octal type used in power supply of
radio equipment where economy of power is
PDz important. Outline 36, OUTLINES SECTION.

Tube requires octal socket and may be mounted 6ZY 5 G

in any position. Heater volts (ac/dc), 6.8;

@) ’ﬂ amperes, 0.3. Maximum ratings: peak inverse

H ‘ H plate volts, 1260; peak plate ma. per plate,

0 e 120; de output ma., 40; peak heater-cathode

N K voits, 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,
OQUTLINES SECTION. Tube requires lock-in
7A4 socket. Heater volis (ac/de), 6.8; amperes, 0.8.
Maximum ratings, typical operating conditions,
and curves for type TA4 are the same as for
metal type 6J5. Type TA4 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

7A5 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

(125 max); grid-No.2 volts, 110 (125 max);

plate dissipation, 5.5 max watts; grid-No.2 input, 1.2 max watts; grid-No.1 volts, 7.5; plate ma., 40;

grid-No.2 ma., 3; plate resistance, 16000 ohms; transconductance, 5800 xmhos; load resistance, 2500
ohms; maximum-signal output watts, 1.5. Type TAb is used principally for renewal purposes.

TWIN DIODE

Glass lock-in type used as detector, low-
vqltage rectifier, or ave tube. Outline 15, OUT-
7 A6 LINES SECTION. Tube requires lock-in sock-
et. Heater volts (ac/dc}, 6.8; amperes, 0.15.
Maximum ratings as rectifier: ac plate volts
per plate (rms), 150; dc output ma. per plate,
8; peak ma. per plate, 45; peak heater-cathode
volts, 330. The application of this type is similar
to that of metal type 6H6. Type TA6 i used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers. Outline 15, OUTLINES
7 A7 SECTION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.3; amperes, 0.3. For maximum
ratings, typical operation, and curves, refer to
metal type 6SK7. Type 7TAT is used principally
for renewal purposes.

OCTODE CONVERTER

Glass lock-in type used as converter in

superheterodyne circuits. Qutline 15, OUT-

7 A 8 LINES SECTION. Tube requires lock-in sock-

et. Heater volts (ac/dc), 6.3: amperes, 0.15.

Typical operation and maximum ratings as fre-

quency converter: plate volts, 250 (200 mazx);

grids-No.3-and-No.5 volts, 100 maz; grid-No.2

supply volts, 250 (300 max) applied through

20000-o0hm dropping resistor properly bypassed; grid-No.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 (0 min); grid-No.l resistor, 50000 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 8.2; grid-No.2
ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 5560 gmhos;
conversion transconductance with grid-No.1 bias of ~30 volts, 2 umhos. The application of this type is
similar to that of metal type 6A8 and glass-octal type 6D8-G. Type TA8 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 7 AD7
socket. Heater volts (ac/de), 6.3; amperes, 0.6.
Typical operation and ratings as class A; video
amplifier: plate volts, 300 maz; grid-No.2 volts,
150 max; plate dissipation, 10 max watts; grid-
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 umhos.
This type is used principally for renewal purposes.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage amplifier
or phase inverter in radio equipment. Qutline
15, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc¢), 6.3: amperes, 7 AF7
0.3. Ratings and characteristics as class A;
amplifier (each section): plate volts, 250 (800
maz); cathode-bias resistor, 1100 ohms; plate
ma., 9; transconductance, 2100 umhos; amplifi~
cation factor, 16; plate resistance, 7600 ohms,
This type isused principally for renewal purposes.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf amplifier in
ac/dc receivers or in mobile equipment where
low heater-current drain is important. Outline -
15, OUTLINES SECTION. Tube requires 7AG7
lock-in socket. Heater volts (ac/dc). 6.8; am- i
peres, 0.15. Maximum ratings and character-
istics as class A amplifier: plate and grid-No.2
volts, 250 (300 maz); plate dissipation, 2 maz
watts; grid-No.2 input, 0.76 maxr watt; grid
No.8 and internal shield connected to cathode at socket; plate resistance (approx.), 0.756 megohm;
transconductance, 4200 wmhos; grid-No.1 voltage for plate current of 10 ua, —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 prineipally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf amplifier in
high-frequency and wide-band applications.
Qutline 15, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (ac/dc), 6.3; 7AH7
amperes, 0.15. Maximum ratings and character-
istics as class A amplifier: plate and grid-No.2
volts, 250 (300 maz); plate dissipation, 2 max
watts; grid-No.2 input, 0.7 max watt; cathode
resistor, 250 ohms; grid No.3 and internal shield
connected to cathode at socket; plate resistance (approx.), 1 megohm; transconductance, 3300 umhos;
grid-No.1 voltage for transconductance of 35 yumhos, —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 TAHTY is used principalty for
renewal purposes.

HTy

MEDIUM-MU TWIN TRIODE

Miniaturetypeused asa combined
vertical deflection amplifier and ver-
tical deflection oscillator, and as a 7AU7
horizontal deflection oscillator, in tele~ '
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
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the other except for the common heater. For direct interelectrode capacitances and
class A; 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 Series Parallel
HEATER VOLTAGE (AC/DC) . it eeee e e ae e, 7.0 3.5 volts
HEATER CURRENT. . . ... oititne e ineeinnn. 0.3 0.6 ampere
HEATER WARM-Up TIME (Average)*.................... - 11 seconds
*For definition of heater warm-up time and method for determining it, see type 6CG7.
OSCILLATOR
For operation in a §25-line, 30-frame system
Vertical Horizontal
Deflecti Aonti
Maximum Ratings (Each Unit): Oscillator Oscillator
DCPLATE VOLTAGE . .. .. ... .0t iannann, 300 max 300 max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. ... .............. ~400 mazx ~600 max volts
CATHODE CURRENT:
Peak........... 60 max 300 mazx ma
AVerage. ... e 20 max 20 max ma
PLATE DISSIPATION. . .. ...\ttt inn et 2.75 max 2.75 mazx watts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode 200 max 200 maa: volts
Heater positive with respect to cathode. ... ... .. 200mmazx 200®max volts

Maximum Circuit Value:
Grid-Circuit Resistance. .. ............................ 2.2 max 2.2 maxr megohms

VERTICAL DEFLECTION AMPLIFIER
For operation in a 585-line, 30-frame system
Maximum Ratings (Each Unit):

DC PLATE VOLTAGE. . . ..ottt tit ittt a s ae e aaaana, 300 max volts
PEAK PoSITIVE-PULSE PLATE VOLTAGE # (Absolute Maximum)............ 1200tmax volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .. ... ..ottt nnan, ~250 max volts
CATHODE CURRENT:

Pk, o e e e 60 max ma

AV B . o .ottt i e e e e e et e 20 max ma
PLATE DISSIPATION . .. . . ittt iit ettt ie et 2.75 max watts
PrAR HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............................. 200 max volts

Heater positive with respect to cathode............ e, 200mmax volts

Maximum Circuit Values:
Grid-Circuit Resistance:

For cathode-bias operation. .. ...........itiiriinniiiirineninnennn 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 2.5 milliseconds.

t Under no circumstances should this absolute value be exceeded.

a The de component must not exceed 100 volts.

HIGH-MU TRIODE

Glass lock-in type used in resistance-
coupled amplifier circuits. Outline 15, OUT-
/B4 LINES SECTION. Tube requires lock-in sock-
L et. Heater wvolts (ac/dc), 6.3;. amperes, 0.3.
Except for interelectrode capacitances, this
type has the same maximum ratings and char-
acteristics as metal types 6F5 and 6SF5. Type
7B4 is used principally for renewal purposes.

POWER PENTODE

Glass fock-in type used in output stage of

radio receivers. Outline 20, OUTLINES SEC-

7B 5 TION. Tube requires lock-in socket. Heater

voits (ac/de), 6.3; amperes, 0.4, Except for

interelectrode capacitances, this type is the

same eleetrically as glass-octal type 6K6-GT.

Type 7B5 is used principally for renewal
“Purposes.

P
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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
socket. Heater volta (ac/dc), 6.8; amperes, 0.3.
Except for interelectrode capacitances, this
type is the same electrically as metal type
65Q7. Type 7B6 15 used principally for renewat
purposes,

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers employing ave. Outline 15,
OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.15.,
Typieal operation as class A; amplifier: plate
volts, 250 (300 max); grid-No.2 volts, 100;
-grid-No.l volts, ~3; grid No.3 connected to
cathode at socket; plate ma., 8.5; grid-No.2

PENTAGRID CONVERTER

‘Glass Yock-in type used as frequency:con-
verter in superheterodyne circuits. Qutline 15,
QUTLINES SECTION. Tube requiressiock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
Except for interelectrode capacitances, thistype
is the same electrically as metal type 6A8. Type
7B8 is used principally for renewsal purposes.

BEAM POWER TUBE
Ghusslock-in typeused asvutput amplifiey
in radivo recuivers. (Dutlme 20 OUTLINES
SECTION. Talre i ket. Heat-
er volts (ac/dv), 63 amperes, 0:45. Refer %o
metal type 6V6 for maximum ratings.and typi-
cal operation as single-tube class A: amplifier
and as push-pull amplifier, and for curves, to
miniature type 6AQ5. Type 7C5 is used pnnm-
paﬂy for nenewxl purposes.

“TWIN- DIODE—
HIGH-MU TRIODE

Glass lock-in type used as combined de-
textor, amplifier, and avc tube. Outline 15,
OUTLINES SBCTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.15.
Typical eperation of triode unit as class Az
amplifier: plate volts, 260 (800 max);-grid valts,
-1; plate ma., 1.8; plate resistance, 0.1 megohm;
duct: 1000 umhos. For diode oper-
ation curves and tnode a.pplwatlon. refer to
miniature type 6AV6. Type 7C6 is used princi-
pally for renewal purposes.

SHARP-CUTOFF PENTODE

Glaes lock-in type used as biased detector
or rf amplifier. Outline 16, OUTLINES SEC-
TION. Tabe requires lock-in gsocket. Heater
volts (ac/dc), 6.8; amperes, 0.16. Typical op-
eration as clasg Ar amplifier: plate veolts, 250
4800 maz); grid-No.2 welts, 100; grid-No.l
wvoltk, ~8 (0 min); grid No.g and internal ghield
conmected to eathode at socket; plate resistance
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ma., 1.7; plate resistance, 0.76 megphm; transconductance, 1760 umhos; transconductance at grid-No.1
voltage of —40 volts, 10 umhos. The application of this type is similar to that of metal types. 653K 7 and
6887 Type 7B7 is used prinecipalty for renewal purposes.
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(approx.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; transconductance, 1300 umhos. The application
of this type is similar to that of metal type 6SJ7 and glass-octal type 6 WT-G. Type TC7 is used princi-
pally for renewal purposes,

TWIN DIODE—MEDIUM-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and avc tube. Qutline 15,
7E6 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 TE6
is a DISCONTINUED type listed for reference
only.

TWIN DIODE—REMOTE-CUTOFF
PENTODE :

Glass lock-in type used as combined de-

tector, amplifier, and ave tube. Outline 15,

7 E7 JOUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.

Typical operation and maximum ratings of

pentode unit as class A; amplifier: plate volts,

250 (300 maz); grid-No.2 volts, 100 mez; plate

dissipation, 2 max watts; grid-No.2 input, 0.3

maz watt; cathode-bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance,
1300 umhos; grid-No.1 voltage for transconductance of 2 yumhos, ~42.5; plate ma., 7.5; grid-No.2 ma.,
1.6. For diode operation curves, refer to type 6AV6. Type TET is used principally for renewal purposes.

HIGH-MU TWIN TRIODE

Glass lock-in type used as phase inverter or
resistance-coupled amplifier. Outline 15, OUT-
7’:7 LINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.8; amperes, 0.3.
For maximum ratings, typical operation as class
A amplifier, and curves, refer to glass-octal
type 6SL7-GT Type TFT7 is used principally
for renewal purposes.

MEDIUM-MU TWIN TRIODE KT2 Ky

Glass lock-in type used as amplifier or oscil-

fator in radio equipment. Outline 15, OUT-

7F8 LINES SECTION, except over-all length is

2-9/32 max inches and seated length is 1-3/4

inches. Tube requires lock-in socket. Heater

volts (ac/dc), 6.3; amperes, 0.3. Typical opera-

tion and maximum ratings as class A, amplifier .

(per unit): plate volts, 250 (300 max); cathode- BS

bias resistor, 500 ohms; plate ma., 6.0; trans-~ .

conductance, 3300 umhos; amplification factor, 48; grid voltage for plate current of 10 wa.,-11; grid-
circuit resistance, 0.5 max megohm. Type 7F8 is used principally for renewal purposes.

T

SHARP-CUTOFF PENTODE

Glass lock-in type used in video amplifiers

of television receivers and in other applications

requiring high transconductance. Qutline 15,

7 G7 OUTLINES SECTION. Tube requires lock-in

socket. Heater volts (ac/de), 6.3; amperes,

0.45. Typical operation and maximum ratings

as class Ay amplifier: plate volts, 250 (300 mazx);

grid-No.2 volts, 100; plate dissipation, 1.5

max watts; grid-No.2 input, 0.3 max watt; grid-No.1 volts, —2; grid No.3 and internal shield con-

nected to cathode at socket; plate resistance (approx.), 0.8 megohm; transconductance, 4500 umhos;

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 6AU6. Type TGT7 is used principally for renewal purposes.
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REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers. Qutline 15, OUTLINES
SECTION. Tube requires lock-in socket. 7H7
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical .
operation and maximum ratings as class. A; am-
plifier: plate volts, 250 (300 mazx); grid-No.2
volts, 150; plate dissipation, 2.5 max watts;
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 pmhos; grid-No.1 volts for transconductance of 35 umhos, —19;
plate ma., 10; grid-No.2 ma., 3.2 The application of this type is similar to that of miniature type 6BAS6.
Type THT is used principally for renewal purposes.

G2HP

%e@_(%*  TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined oscil-
lator and heptode mixer in radio.receivers. Qut-
line 15, OUTLINES SECTION. Tube requires 7 J7
lock-in socket. Heater volts (ac/dec), 6.3; .am-
peres, 0.3. For maximum ratings and typical
operation, refer to glass-octal type 6J8-G. Type
A7J7 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 7K7
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 TK7 is used
principally for renewal purposes.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf and if ampli-
fier in radio equipment. Outline 15, OUTLINES
SECTION. Tube requires lock-in socket. 717
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical
operation as class A: amplifier: plate volts, 250
(300 mazx); grid-No.2 wvolts, 100; grid-No.1
volts, —1.5; grid No.8 tied to cathode at socket;
cathode-bias resistor, 250 ohms; plate ma., 4.5;
grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 umhos. The appli-
cation of this type is similar to that of miniature type 6AUS6. Type 7TL7 is used principally for renewal

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, 7N7
0.6. For maximum ratings and typical operation
of each triode unit, refer to metal type 6J5. The
application of this type is similar to that of
glass-octal type 6SN7-GT. Type TN7 is used
principally for renewal purposes.

PENTAGRID CONVERTER

Glass lock-in type used as converter in
superheterodyne circuits. Outline 15, OUT-
LINES SECTION. Tube requires lock-in socket. 7Q 7
Heater volts (ac/dc), 6.3; amperes, 0.3. For
maximum ratings, typical operation in conver-
ter service, and curves, refer to metal type 6SAT.
Type TQ7 is used principally for renewal
purposes,
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TWIN DIODE—
REMOTE-CUTOFF PENTODE

Glass lock-in type used as combined de-

tector, amplifier, and avctube. Outline 15, OUT-

7R 7 LINES SECTION.Tuberequireslock-in socket.

Heater volts-(ac/dc), 6.8; amperes, 0.3. Typical

operation and ratings of pentode umnit as ¢lass

A; amplifier: plate volts, 260 max; grid-No.2

wvolts, 100; plate dissipation, 2 maxr watts;

grid-No2 input, 0256 max watt; grid-No.1

volts,—1 @ min); plaveresistance(approx.), 1.0-megohm; tr ductance, 3200 umhos; plate ma., 5.7;

rid-Neo.2 ma., 24, ¢fid-:o.1 -volts Ibr transconductance of 10 ymhos, —30. Refer to type 6AVS for
diode operation curves. Type TR7 is used principally for renewal purposea.

- TRIODE—HEPTODE CONVERTER

- Gftems Yocksin type used as-combinedtiiode

secillgtor and heptode mixer-in radio receivers.

7S7 Qutline 15, OUTLIRES SECTION. Tube re-

iven locl-i ket. He ‘volta (ac/dc), 6.3;

mperes, 0 8. Typicalvperation of heptode unit:

platevolts, 250 (800 muz) ; gride-No.2-and-Nolk

wvolts, 100; grid-No.1 volts, —2; plate resistance,

1.25 megohms; conversion transconductance,

525 umhos; plate ma., 1.8; g#ids-No.2:and-No.4 ma,, 3:0. Typical operation of triode unit: plate supply

volts, 260 (300 maz) applied through a 20000~-0chm dropping resistor bypassed by a 0.1-uf capacitor; grid

resistor, 50000 ohms; plate ma., 5.0; totat cathode ma. (both-units), 10.2. This is a DISCONTINUED
type listed for reference only.

SHARP-CUTOFF PENTODE

Glass locksin type used as rf or if amplifier

in radio receivers. Qutline T5, OUTLINES SEC-

7V7 TION. Tube requires lock-in socket. Heater

volts (ac/dc), 6.3; amperes, 0.45. Typical oper-

ation and maximum ratings as-class A; amplifier:

plate volts and grid-No.2supply volts, 300 maz;

grid-No.2 series resistor, 40000 ohma; plate

dissipation, 4 max watts; grid-No.2 input,

0.8 max wsst; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 min ohms; plate

resistance, 0.3 megohm; transconductance, 5800 umhos; plate ma., 10; grid-No.2 ma., 8.9; grid-No.1

volts for plate current of 10 ua., ~16. The application .of this type is similar to that of miniature type
6AUSG. Type 7V7 is used prmcnpally ,for renewa.l purposes.

SHARP-CUTOFF PENTODE

Glass lock-in type used .as rf or if amplifier
in radio receivers. Qutline 15, QUTLINES SEC-
7W7 . TION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.3; amperes, 0.45. This type ia
the same as type 7V7 -except for socket con-
pections. Type 7W7 is used principally for
renewal purposes.

TWIN DIODE—HIGH-MU TRIODE

Glass lock-in type used as combined de~
tector, amplifier, and ave tube in circuits which
require diedes with separate cathodes, Outline
20, OUTLINES SECTION. Tube requireslock-

7x7 in socket. Heater volts (ac/dc), 6.3; amperes,
0.3. Ratings and characteristics of triode unit as
class A: amplifier: plate volts, 250 (800 max);
grid volts, —1; amplification factor, 100; plate
resistance, 67000 ohms; transconductance, 1500
smhos; plate ma., 1.9. Type 7X7 is used princi~
pally for renewal purposes.
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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. QOutline 15, OUTLINES
SECTION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.3; amperes, 0.5. Maximum 7Y4
ratings: peak inverse plate volts, 1250; peak
plate ma. per plate, 180; dc¢ output ma., 70;
peak heater-cathode volts, 450. For typical op-
eration, refer to miniature type 6X4. Type 7Y4
is used principally for renewal purposes.

FULL-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of
automobile and ac-operated radio receivers.
OQutline 20, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (ac/de), 6.3; 7Z4
amperes, 0.9. Maximum ratings: peak inverse
plate volts, 1250; peak plate ma. per plate, 300;
dc output ma., 100; peak heater-cathode volts,
450. Type 7Z4 is used principally for renewal

purposes.

Typical Operation: FULL-WAVE RECTIFIER
Filter Input Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) . .................. 650 900 volts
Filter-Input Capacitor. . . ...... ..., 4 - uf
Min. Total Effective Plate-Supply Impedance per Platet ..... 75 - ohms
Min. Fitter-Input Choke e 6 henries
DCOutput Current. . . ...ttt reeineneiennonnnn 100 100 ma

t When a filter capacitor larger than 404f is used, it may be necessary to use more plate-suppiy impedance
than the minimum value shown to limit the peak plate current to the rated value.

HIGH-MU TRIODE—
SHARP-CUTOFF PENTODE

Miniature type used in a wide va-
riety of applications in television re- 8AW8-A
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-frequeney oscillator,
synec-separator, sync-clipper, and phase-splitter circuits. Outline 14, QUTLINES
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 8AWS8-A is identical with miniature
type 6AWS-A. ’

MEDIUM-MU TWIN TRIODE

Miniature type used as vertical
deflection oscillator and horizontal de- 8CG7
flection oscillator in television receiv-

ers employing series-connected heater

strings. Qutline 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 6CGT. Except for heater rating, type SCG’I is identical with miniature type
6CQGT.
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MEDIUM-MU DUAL TRIODE

Miniature type used as vertical "T(3)
8CM7 deflection oscillator and vertical de-
flection amplifier in television receiv- ne@
ers employing series-connected heater () (9

strings. Outline 14, OUTLINES SEC- P12 K2
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.

POWER TRIODE

[J G
Glass type used as an audio-frequency am- 9 e
plifier. Outline 52, OUTLINES SECTION.
llo Tube requires four-contact socket and should
be operated in vertical position with base down.
Filament volts (ac/dc), 7.5; amperes, 1.26. 0* o
F F

Typical operation as class A af power ampilifier:

plate volts, 425 maz; grid volts, —~40; peak af

grid volts, 35; plate ma., 18; plate resistance,
5000 ohms; transeonductance, 1600 umhos; load resnstance, 10200 ohms; undmtorted output watts, 1.6,
This is a DISCONTINUED type listed for reference only. F

(3
n DETECTOR AMPLIFIER
‘ O

Glass types used as detectors and ampli- 0
fiers in battery-operated receivers. Filament F o
volts (dc), 1.1; amperes, 0.25. Typical operation IS G
as class A: amplifier: plate volts, 185 max; G) ()

grid volts, —~10.5; plate resistance, 16600 ohms;
transconductance, 440 umhos; plate ma., 8.

12 These are DISCONTINUED types listed for
reference only.

POWER PENTODE

Glass type used as output amplifier in ac/de

radio receivers. Outline 84 or 35, OUTLINES

12 A 5 SECTION. Heater volts (ac/de), 12.6 in series

heater arrangement and 6.3 in parallel arrange-

ment; amperes, 0.8 (series), 0.6 (parallel). Typi-

cal operation as class A amplifier: plate volts

and grid-No.2 volts, 180 mazx; grid-No.1 volts,

-25; plate ma., 45; grid-No.2 ma., 8; plate re-

sistance, 35000 ohms; transconductance, 2400 umhos; load resistance, 3300 ohms; output watts, 3.4.
This is a DISCONTINUED type listed for reference only.

RECTIFIER—POWER PENTODE

Glass type used as combined half-wave

rectifier and power amplifier. Outline 389, OUT-

12 A7 LINES SECTION. Tube requires small seven-~

X contact (0.75-inch, pin-circle diameter) socket.

Heater volts (ac/dc), 12.6; amperes, 0.8. Typi-

cal operation of pentode unit as class A) ampli-

fier: plate volts and grid-No.2 voits, 185 maz;

grid-No.1 volts, —18.5; load resistance, 18500

ohms; plate resistance, 100000 ohms; transconductance, 975 umhos; cathode-bias resistor, 1175 ochms;
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; dc output ma., 80. This is a DISCONTINUED type listed

for reference only.
PENTAGRID CONVERTER

Glass octal type used as converter in ac/dc
receivers. Outline 24, QUTLINES SECTION.

]2A8_GT Heater volts (ac/de), 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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H
Hay ) 8 BEAM POWER TUBE
G =y S5 Miniature type used in the out-
o=z put stage of automobile radio receivers 'I 2 AB 5
ne@AU AR X®e, operating from a 12-volt storage bat-
A tery. Outline 14, OUTLINES SEC-

[ > 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/DC)®. . . . ... . . i iiiiiiiieinenan.. 10.0 t0 15.9 volts
HEATER CURRENT (ApPprox.) at 12.6 volts. . .. ... v\t reirervnnrennans 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid NoltoPlate. . . ... .. ... ... .. . . . . .. ... 0.7 max puuf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. . 8 puf
Plate to Cathode, Heater, Grid No. 2, and Grid No3......... . 1.0 8.5 uuf

® 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 A; AMPLIFIER
Maximum Ratfings:

PLATE VOLTAGE. . .. .ottt ittt ettt ettt e et e 315 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . . . ..t ttttiennanananirnnnnnens 285 max volts
PLATE DISSIPATION. . .. ..ttt iiie et ettt iaeeennas 12 max watts
GRID-NO.2 INPUT. . . ... i et ieeaa 2 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ........................... 90 max volts

Heater positive with respect tocathode. .. ......................... 90 mazx volts
BuULB TEMPERATURE (At hottest point). .., ........................... 260 max °C

Typical Operation with 12,6 Volts on Heuter

Plate Supply Voltage. . .............. ... 250 250 volts
Grid-No.2 Supply Voltage N 200 250 volts
Grid-No.1 Voltage. . ... e e - -12.5 volts
Cathode-Bias Resistor. . ....... .. ....... ........ ... : 270 - ohms
Peak AF Grid-No.2 Voltage. . ........................ . 10.5 12,5 valts
Zero-Signal Plate Current. . ... ....................... 33.5 45 ma
Maximum-Signal Plate Current. ... ................... 36 47 ma
Zero-Signal Grid-No.2 Current (Approx.})............... 1.6 4.5 ma
Maximum-Signal Grid-No.2 Current (Approx.).......... 3.2 7 ma
Plate Resistance (Approx.)........................... 76000 50000 ohms
Transconductance. .. ................................ 4000 4100 pmhos
Load Resgistance. .. ......... ... ..o iiiiieinnnrinan, 6000 5000 ohms
Total Harmonic Distortion. ... .............covvnne, 8 8 per,cent
Maximum-Signal Power Qutput. ..................... . 3.3 4.5 watts
AVERAGE CHARACTERISTICS-
250 T
TYPE 12ABS J
15 E¢=12.6 VOLTS '
— GRID-N22 VOLTS =250 — -
a To L] o
& 200 > +10 308
2 ] §
5 N e 203
]
H \f( +5 g
Fiso I =T 5| 10 ~
& N =t [ =% ( o
‘~ /,(.-._____._4 e [EC=ES e
o GRID-N2! VOLTS E¢,=0 0o -
% — H
a T LT | &
g 100 \ 5 -0 5
° A LT |
2 [°) 10
w S
g oso-A 155 .,51
3 \(‘ﬂ
T | |
o -20
B e e e (1) "1'5 -:wI
[ 100 200 300 400 500

PLATE VOLTS 92CM-6754T
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Maximum Circuvit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ........ ... ... i i e
For cathode-bias operation. . .................................. vas

PUSH-PULL CLASS AB; AMPLIFIER
Maximum Ratings:
{Same as for single-tube class A; amplifier)

Typical Operation with 12.6 Volts on Heater (Values are for two tubes):

Plate Voltage. . . ... .o it i e e e e,
Grid-No.2 Voltage. . ... it e e i
Grid-No.1 Voltage. . ... ... ... i it it ..
Peak AF Grid-No.l-to-Grid-No.1 Voltage. . ........ e
Zero-Signal Plate Current. . .. ..................

Maximum-Signal Plate Current, .
Zero-Signal Grid-No.2 Current (Approx .
Maximum-Signal Grid-No.2 Current (Appro L) e
Effective Load Resistance (Platetoplate).............................
Total Harmonie Distortion. . ................ .. ... ... oo,

Maximum Circuit Values:

Grid-No.1- Circuit Resistance:
For fixed-bias operation. . ....... ... .o i i i i
For cathode-bias operation. .. ... . ...... ittt iinenen,

PENTAGRID CONVERTER

Miniature type used as combined

]2AD6 oscillator and mixer in automobile
radio receivers operating from a 12-

volt storage battery. Outline 11, OUT-

LINES SECTION. Equipment using

megohm
megohm

megohm
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 18.2 volts. Tube requires miniature seven-contact socket

and may be mounted in any position.

HEATER-VOLTAGE RANGE (AC/DC)®. . . ... . it
HEATER CURRENT (Approx.)at 125 volts. ... ........................

Without
Ezxternal
DIRECT INTERELECTRODE CAPACITANCES: Shield
Grid No.3 to All Other Electrodes (RF Input)........ 8
Platg to All Other Electrodes (Mixer Qutput)....... 13
Grid No.1 to All Other Electrodes (Oscillator Input). 5.5
Cathode and Grid No.5 to All Other Electrodes except
Grid No.1 (Oscillator Output) ................... 20

Grid No3toPlate. . .........oooiiiiinennnn .. 0.25 max
Grid No3to Grid No.1. ... ..................... 0.15 max
Grid No.l to Cathode and Grid No.5. . ............ 3
Grid NoltoPlate................... ... i, 0.05 maxz :

10.0 to 15.9
0.15

With
External
Shield®
8
8
5.5
15
0.3 max
0. lg max

0.1 max

volts
ampere

nuf
puf
[

ppf
puf
pul
puf
puf

® 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.
o External shield connected to cathode.

CONVERTER SERVICE

Maximum Ratings:

PLATE VOLTAGE ., .. ..ttt ittt innaeasasasaeessinennneans ..
GRIDS-N0.2-AND-N0.4 SUPPLY VOLTAGE. .. ..vuvvrenrerrneennnnnnnns .
GRIDS-NO.2-AND-N0.4 VOLTAGE. . ......0oo0vrurvennnna, P beeena

GRID-N0.3 VOLTAGE:
Negativeblas value. . ... ... ... . ittt
Positive bias value............ .

ToraL CATHODE CURRENT. .

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with:respect to cathode............. .
Heater positive with respect to cathode. .. ................... PPN

volts
volts
volts

volts
volts

volts
volts
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Typical Operation with 12.6 Volts on Heater (Self-Excitation):

Plate Voltage., . . ... .. ... ... . ittt iaseereeen crees i2.6 volts
Grids-No.2-and-No.d Voltage. . .. ... ... ... 0 iiiiiiiirienranins ceas 12.6 volts
Grid-No.3 (Control-Grid) Voltage. . .. ...........c..iieunen Ceriesacen 0 volts
Grid-No.1 (Oscillator-Grid) Voltage (rms). .. ............... PP caee 1.6 volts
Grid-No.3 Resistor. . ... ... .. . i iiiiiiieiianrenentanns veue 2.2 megohms
Grid-No.l Resistor. . ... ... ... ittt iiiiienanvenianan .. 33000 ohms
Plate Resistance (Approx.).......... N 1.0 megohm
Conversion Transconductance. . .............. it aninanns 260 umhos
Grid-No.3 Voltage (Approx.) for conversion transconductance of 5 umhos -2.2 volts
Grid-No.3 Voltage ¢Approx.) for conversion transconductance of 20 umhos -1.8 volts
Plate Current, . ... ... . . ... i ittt 0.45 ma
Grids-No.2-and-No.4 Current. . ............. eesteaieeeae [ 1.5 ma
Grid-Neml Current. .. .. ....oovvennernnnnnn eeeens eierarreriaesana 0.06 ma
Total Cathode Current................. 2 ma
Maximum Circuit Yalue:

Grid-No.3-Circuit Resistance. . ... ..........cc00uenn e eaeas 10 mar megohms

NOTE: The transconductanee between grid-No.1 and grids:No.2 and No.4.eonnected o plate (not
woscillating) is approximately 3800 pmhos under the following. conditions: heater at 12.6 volt.s grids
o2 and No.4 and plate at 12.6 voits, grids-No.1 and No.3 at 0 voits. Under the same condmons, the
cathode current is 5 ma and the amphﬁcatmn factor is 9.

OPERATION CHARACTERISTICS
GAIN WITH SELF EXCITATION

Qo - WITH SEPARATE : EXCITATION

ywee 2206 | b T T

E,:??.G VOLTS PLATE VOLTS=i2.0

GRIDS-N2 2 AND N2 4 VOLTS =12.6

~[ GRID-N2 )} RESISTOR: 33000 OHMS ]

PLATE IMBEDANCE = 2DO0O00 OHMS

i . o

60 A N 13
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GRID-N2 3 VOLTS
92C5-9166T

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. Qutline
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 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)®. .. .........0. Ceereriiiaeees cees 10.0 to 15.9 volts
HEATER CURRENT (Approx.) at 12.6 volts. ., ...... eeeeas Ceeteseanns 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Triede Grid to Triode Plate. . . ... .....oiiiiiiiireiersnnnns [ 2.0 upf
Triode Grid to Cathode and Heater [N 1.8 puf
Triode Plate to Cathode and Heater. . ................. [ . 1.1 ppf
Plate of Diode Unit No.1 to Plate of Diode Unit No.2.............. 0.9 puuf

® 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 te 14 volts.
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TRIODE UNIT AS CLASS A; AMPLIFIER

Maximum Ratings:

PLATE VOLTAGE . . ..ot tiitttei ettt ittt e e e tinersnnan ‘80 max volts
TOTAL CATHODE CURRENT. . .. ..ottt iirtteserannnrrnensrnnnnanns 20 mazx ‘ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode........................... 30 max volts
Heater positive with respect to cathode. ..............ivvuvnnns 80 max volts

Characteristics with 12.6 Volts on Heater:

Plate Voltage. .........ocuuuse, et a e et reie e 12.6 volts
Grid Voltage. . vttt i i it i e i et e et rnennn 0 volts
Plate Resistance. .. .......oiii ittt ireienrerennnens 15000 ohms
TranscondUCtanee. . . ...\ttt t ettt ettt eaaaa 1000 pmihos
Amplification Factor. . ...... ... i i iiiiiiiiiiiintrinannns .

Plate Curient. ... .. ... it i i e i ess 0.75 ma

Maximum Circuit Value:
Grid-Circuit Resistance........... PR e, eveemaasanen 10 smag megohms

DIODE UNITS
Maximum Rating:
PLATE CURRENT (Each Unit) ,...... . [P eraaan 1 max ma

*[ evee 12a€6 . .
E§=12.6 VOLTS (3°
: é"K
" : \040 =
: /"}/ ydi
§ s // ; / U
é // / / / A2
g 3
e, / // A
<
] | / // 28
- o
' //f /’/// ’10
P
= ’/ e > = j
B e
0 [+ 20 T30 p‘_:':): vouTs 50 60 oecM-g72T

operating from a 12-volt storage bat- 03

tery. Outline 11, QUTLINES SEC- ()

TION. Equipment using this type G
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.

H P
SHARP-CUTOFF PENTODE " O 2
Miniature type used as if and rf 9‘ (
l 2 AF6 amplifier in automobile radio receivers ‘ J ©

HEATER-VOLTAGE RANGE (AC/DC)®. . .. .. \\tiirveirininrrnnessnneans 10.0 to 15.9 volts
HeATERE CURRENT (Approx.) at 12.6 volts. ... ...ovvninnnnnnnnnnnnnnns 0.1 amperes
DIR>CT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. ... ... ... . . . .. . i .. 0.006 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 unf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 4.8 upf

® 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 'A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . ... .0\ttt veiinn e iareeaan s SN Yiees 16-maz volts
GRID-No.2 ESCREEN-GRID) VOLTAGE. . .. ittt i itinee s e 16 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value.. . .. ... .. ... ... iiiee e . 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode......................... . 16 max volts

Heater positive with respect to cathode. . ............... ceresieene 16 max volts

Typical Operation with 12,6 Volts on Heater:

Plate Voltage. . . ... ... ... . ... . e 12.6 volts
Grid-No.3 (Suppressor-Grid) Voltage................................. 0 volts
Grid-No.2 Voltage. ... ..ottt . 12.6 volts
Grid-No.L Resistor. .. .. ... .. ... . ittt iiiineinnns 2.2 megohms
Plate Resistance (ADPProX.). . ... ... ..iiuiuiiiriiiiitiracnannns 0.3 megohm
TranseondUCLANCE. . . .. ..ottt ettt e e i 1250 umhos
Grid-No.1 Voltage (Approx.) for tranaconductance of 40 ymhos......... -2.9 volts
Plate Current. . .. ..ttt i e e N 0.8 ma
Grid-No.2 Current. .. ... .. .. i et . 0.3 ma
Maximym Circuit Valve:
Grid-No.1-Circuit Resistance. ... .....vvtvrivinene teveneennnnnennns 2.2 megohms
AVERAGE. CHARACTERISTICS
Yot 12AF6 | )
E4212.6 VOLTS
|- GRiD-N2 3 VoLTSz0 |
GRID-N2 2 VOLTS = 12.6
a GRID-N2 | RESISTOR=2.2 MEGOHMS (BYPASSED)
& o8 t GLib-N2 | SUPPLY VOLTS €ccy=0 T -
a 1y, =T 1 -J i
s .
«<
b \ | -08
3z o84 e X —a‘a
=1 \ P J -1.0
~ b
2 Q/ J
& 04 Zc. =L2
e 1
& S 5 Ecc =0
—— e JECC R0
g “{ %
2 1 = S — 08
£z }g‘f{ : -8
i T e o 7Y s B
2 b ) (&
2.0
—2.4 -2.0
R ——— a— 24
- - )
] s 0 15 20 28 30
PLATE VOLTS 92CM-H69T

MEDIUM-MU TWIN TRIODE

Glass octal tube used as audio amplifier in
radio equipment. Qutline 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/de), 12.6; ] 2 AH7-GT
amperes, 0.15. Typical operation as class A, am-
plifier: plate volts, 180 maz; grid volts, —6.5;
amplification factor, 16; transconductance,1900
pmhos; plate resistance, 8400 ohms; plate ma.,
7.6; grid volts for plate current of 10 pa, —16.This
type is used principally for renewal purposes.

TWIN DIODE—
MEDIUM-MU TRIODE

Miniature type used as combined
detector and af voltage amplifier in ]2AJ6
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 voits. Tube requires
miniature seven-contact socket and may be mounted in any position.

HEATER-VOLTAGE RANGE (AC/DC)®. .. . ... ittt iinie e, 10.0 to 15.9 volts
HeATER CURRENT (Approx.) at 12.6 volts. ... .. . 0.15 ampere
DIRECT INTERELECTRODE CAPAGITANCFA;
‘“Triode Grid to Triode Plate . .. ........ N 2.0 g
Triode Grid to Cathode and Heater 2.2 puf
Triode Plate to Cathode and Heater 0.8 puf
Plate of Diode Unit No.1 to Plate of Diode Unit No.2.............. 0.9 uuf

® This voltage range is on an absolute basis. For longest hfe, it is recommended that the heater be
operated within the voltage range of 11 to 14 volts.

TRIODE UNIT AS CLASS A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . . ... ..ottt ideiaanasieavieraariyas - 30 max volts
" Toral. CATHODE CURRENT. . . ...... e P 20 max ma
PEAX HEATER-GGATHODE VOLTAGE:

Heater negative with respect to-eathode. . .. ....................... . 30 mazx - volts
Heater positive with respect tocathode. . ... ........... .. ..vues 30 max volts

Typical Operation with 12.6 Volts on Heater:

12.6 " volts
0

volts
45000 ohms
1200 pmhos
333
0.76 ma
Grid-Cheuit Resistangs. . ... .cocveveccvnceernns.s et 10 maz megohmsa

Maximum Rating:
PLATE CURRENT (Each Unit). ......ooiiiniiiiiiiiiiiiiiiiiinn, 1 mazx ma
AVERAGE CHARACTERISTICS

e TYeE 12AJ6
E4 12.8 VOLTS
«0!
«“‘y
2| e'ﬁ/
Q | / ot
§ 08 ! o o ,/ //
3 . / _ob
g // e
;’ / // i
04 = ] 1 -8
/ ] |1
P |1 // .08
] e I
/ b ,_—1 A0
° ) 20 30 %0 - 50
: PLATE VOLTS 92¢M-9168T
TWIN DIODE

Miniature, high-perveance type
used as detector in FM and television
-I 2 AI. 5 circuits. It is especially useful as a
ratio detector in ac/dec 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
6ALS.
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BEAM POWER TUBE

Miniature type used as output
amplifier primarily in automobile ra-
dio receivers operating from a 12-volt
storage battery. Outline 13, OUT-
LINES SECTION. Heater volts

12AQ5

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.

TWIN DIODE—
HIGH-MU TRIODE

Miniature type used as a com-
bined detector, amplifier, and ave tube
in compact ac/de 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. Qutline 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) . . eccvvirvninnroacaonnsnans 12.6
HEATER CURRENT, . . ..ot iiineiariannosacsonnecnons 0.156

DMBCT INTERELECTRODE CAPACITANCES:
GridtoGrid. ............... oLt
Plateto Plate. ......................

Grid to Plate (Bach Unit)................
Grid to Cathode and Heater (Each Unit).....
Plate to Cathode and Heater (Unit No.1). ...
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).................... ... . .as

Maximum Ratings: CLASS A, AMPLIFIER (Eack Unit)

PLATE VOLTAGE. . ... ovueenntinernrasrosnsesssnnreeinsenaeesnsasensns
GRID VOLTAGE, Negative Bias Value .
PLATE DISSIPATION. . . .t ieeieeeaansaraetressenrsiinsnaniosrsannns
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. ...........coeiiiiiia.,
Heater pesitive with respect to cathode. ................coiuiiin,

Characteristics:

Plate Supply Voltage. .. .. ..coiii i iieirererrenranens 100
Cathode-Bias Resistor. . .. .........coviiieiiiiireieiiinnnns 270
Amplification Factor.............c i iiiiiiiiiias 60
Plate Resistance (APProX.), .. .. vvucereouernrerrnoraseoannas 15000
TranscondUCLANCE., . .. voetvvvenrrrinnoaccsorsassssronsssans 4000
Grid Voltage (Approx.) for plate current of 10 pa.............. -6
Plate Current. .......vveurivverrrnsssornasoerorearsannnesse 3.7

Parallel
6.3 volts
0.3 ampere
0.005 maz wpuf
0.4 max upf
1.5 upf
2.2 pd
0.5 puf
0.4 upf
2.4 pron |
0.2 wopd
4.6 puf
1.8 B
300 max volts
-50 mazx volts
2.5 max watts
90 max volts
90 max volts
250 volts
200 ohms

60

10900 ohms
6500 pmhos
-12 volta
10 ma
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AVERAGE PLATE CHARACTERISTICS
FOR EACH UNIT
T

T T
TYPE [2AT7

E¢=12.6 VOLTS

SERIES HEATER ARRANGEMENT

o

3
N
L

PLATE MILLIAMPERES
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&(r N
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N
\ o
e
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.
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°
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SHARP-CUTOFF PENTODE

Miniature type used in compact

ac/de radio equipment as an rf ampli- .

fier especially in high-frequency, wide- 0’ OB
]2AU6 band applications. Outline 11, QUT- ‘

LINES SECTION. Heater volts @) (_‘

(ac/de), 12.6; amperes, 0.15. Except 2

for heater rating, this type is identi- &

cal with miniature type 6AUS6.

MEDIUM-MU TWIN TRIODE

Miniature type used as phase in-

12AU7 verter or amplifier in ac/de radio

equipment and in many diversified

applications such as multivibrators or

oscillators in industrial control de-

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 for the 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 TAU7.

HEATER ARRANGEMENT Parallel
HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT 0.3 ampere
DiRECT INTERELECTRODE CAPACITANCES (Approx. .
Unit No.1 ' Unit No. 2
. upl
pud
puf
volts
watts

ma
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GRID VOLTAGE:
Negative bias value. . ............. S . 50 max volts
Positive biag value. . . .................. . . 0 max volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 200 max volts
Heater positive with respect to cathode. .. 200*max volts
* The de component must not exceed 100 volts.
Characteristics:
Plate Voltage........ ... ..ttt e, 250 volts
Grid Voltage. . .. ... itiineei it eniainrrenannnnns 0 -8.5 volts
Amplification Factor. . . .......ooiiiiiienniiiiiinnaann.. 17
Plate Resistance (ADProX.). .. ......cevreerirunrrnnensonnnn 7700 ohms
Transconductance................coovevennnn.., 2200 - umhos
Grid Voltage (Approx.) for plate current of 10 pa. .. e —24 volts
Plate Current............. ... . . iirueiia... . 10.5 ma
Maximum Circuit Volues (For maximum rated conditions):
Grid-Circuit Resistance:
For fixed-bias operation. .. ... ... .. ... . . e 0.25 maz megohm
For cathode-bias operation. .. .................coiiiiiiviiiinnnnnn, 1.0 max megohm
AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT
TYPE I2AUT7
E¢= 6.3 VOLTS
o
« /
& o
3 “
H <
32 LY, by
LY,
5 S /
- O,
3 <7 / 7
8 .
. / AL/ s
/ / / / /q’o'
IV A
/ .
[ 100 200 300 400 500
PLATE VOLTS 92CM-6377T

TWIN DIODE—
HIGH-MU TRIODE

Miniature type used as combined
detector, amplifier, and ave tube in ]2Av6
automobile and ac-operated receivers.
QOutline 11, OUTLINES SECTION.

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, this type
is identical with miniature type 6AV6.

MEDIUM-MU TWIN TRIODE

Miniature type used as frequency converter
in vhi tuners of television receivers. Also used.
as rf amplifier, oscillator, or mixer. Outline 12, ]2 Av7
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 ratinge as class A, amplifier (each unit): plate volts, 300 maz;
negative de grid volts, 50 max; plate dissipation, 2.7 maxr watts; peak heater-cathode volts, 90 max. This.
type is used principally for renewal purposes.
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CLASS A, AMPLIFIER (Each Unit)
L]

Characteristics:

Plate Supply Voltage. . . ....... ... .. ... ... ... . .. 100 150 volts
Cathode-Bias Resistor. . ............ ... ioiii viiiinnennn... 120 56 ohms
Amplification Factor. .. ...... ... ... . ittt 37 41

Plate Resistance (APProX.). . ... ..ottt e iain .. 6100 4800 ohms
Transconductance. ... ....ovutiii i 6100 8500 mhos
Plate Current. .. ... ... .. . i e 9 18 ma
Grid Voltage {Approx.) for plate current of 10 pa................ -9 -12 volts

SHARP-CUTOFF PENTODE

Miniature type used as an rf or if amplifier

H P
up to 400 megacycles in compact ac/de FM re- o e
ceivers. Qutline 11, OUTLINES SECTION. H A
] 2 AW 6 Tube requires miniature seven-contact socket G2
and may be mounted in any position. Heater t ‘ .
K u (;
0 §

volts {ac/dc), 12.6; amperes, 0.15. Except for

heater ratings and terminal -connections, this

type is identical with miniature type 6AGS.

Type 12AW6 is used principally for renewat Gy
purposes.

12AX4-GT  HALF-WAVE VACUUM RECTIFIER &

K
Glass octal types used as damper ()

12Ax4- tubes in horizontal deflection circuits

3
S

of television receivers. Type 12AX4- () VO
GTA GTA has a controlled heater warm-up °°,4°7 ORIO
time for use in series-connected heater NC 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.1 omitted.
Heater volts (ac/de), 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. H,

HIGH-MU TWIN TRIODE HTe
Miniature type used as phase in- %72 © /

]2 Ax7 verter or resistance-coupled amplifier ‘%
in radio equipment and in many diver- GTZ
sified applications such as multivibra-
tors or oscillators in industrial control PT3

devices. Outline 12, OUTLINES SECTION. Tube requires miniature nine-contact
socket and may be mounted in any position. Its characteristics are similar to glass-
octal type 8SL7-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, RESISTANCE-.
COUPLED AMPLIFIER SECTION.

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AC/DC)......'tteeeeennnnneannnnanann 12.6 6.3 volts
HEATER CURRENT. . ... .. .0tttneinneaannnnrnansenenrenn 0.15 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Unit No. 1 Unit No. 2
GridtoPlate. . ........ ... .. .. iiiieriiiiieana.n 1.7 1.7 puf
Grid to Cathode and Heater. . ... .. 1.6 1.6 puf
Plate to Cathode and Heater. .. ...............c...0.... 0.46 0.34 upf
Maximum Ratings:
PLATE VOLTAGE. . ..ttt vtttntseinteeinanneasstoneeraannecosanesoannsnns volts
PLATE DISSIPATION. .« . ot tteiateeerenannnanernaeeeaneonensssseesesnnens watt
GRID VOLTAGE:
Negative bias value volts
Positive bias value. .. ... ... ... . .. i i, volts
PeAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode, . .............coiiiiiinennnn.., 180 max volta
Heater positive with respecttocathode. .............ciivniiiinnnennns. 180 mazx volta
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HIGH-MU TWIN TRIODE

Miniature type used as combined
oscillator and mixer tube in vhf tuners ]2 AZ 7

- of television broadcast bands. Outline
12, OUTLINES SECTION. Tube re-
quires miniature nine-contact socket
and may be mounted in any position. Each triode unit is independent of the other
except for the common heater.

HEATER ARRANGEMENT | Series Parallel
HEATER VOLTAGE (AC/DC) . ..o viiviiiiinnneenenunnnnns 12.6 6.3 volts

HEATER CURRENT. . 0. tttiitiiiiie it itinnininenn 0.225 0.450 amperes

Maximum Ratings:

PLATE VOLTAGE. .. ...ttt i tianaeeaenaanonnnennns 300 max voits
GRID VOLTAGE, Negative Bias Value. . . ~50 max volts
TPLAPE DIBSIPATION. . .. i0 it enieinnetaeiinnnennne i e eaeeean 2.5 max veits |
PEAK HEATER-CATHODE VOUTAGE:
Heater negative with-respeoct to cathode. ................... esesenee 90 nax volts:
Heater positive with respect tocathode. ............ ... .cinituee... 90 max velts
Characteristics:
Plate Supply Voltage. . ........ocriiiiiinnininninnnnan 100 250 volts
Cathade-Bias Resistor. . ... .....cvvviimvinivniinnna.. 2 200 ohms
Amplification Factor. . .........cocviveivanenacorannan. 40 60
Plate Resistance (Approx.)......... O, 165000+ 10960 -ohms
Transconductance. .......,....c..couueenn .. 4000 5500 p#mhos
Grid Voltage (Approx.) for plate current of 10'“3 ...... -5 -12 volts
Plate Current. .. ....... ..ttt iiiiieeiniannnans 3.7 10 ma

LOW-MY TRIODE

Miniature type having high per- ;
veance used as vertical deflection am- 12B4-A

plifier in television receivers employing
series-connected heater strings. Out-
line 14, OUTLINES SECTION. Tube
requires miniature nine-contact socket and-may be mounted in any pesition.-

HEATER ARRANGEMENT Series - Parallel

HEATER VOLTAGE (AC/DC) ............................. 12.6 6.3 volts
"HEATER CURRENT. & o0 .. v vtttverveennnnnanananasas 0.3 0.6 amperes
HeATER WarM-Up TIME (Average)*. ... .. e, - 11 sequnds

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

CLASS A; AMPLIEIER

Maximym Ratings:

PLATE VOLTAGE. . ..ttt i ittt cneneenienetoraaseannanreneesennnneinn 550 maz volts
GRID VOLTAGE, Negative Bias Value ~50 mazx volts
PLATE DIISSIPATION. ...t i ivvvenetnne st vet s ineatasnntenoneeenenecanns 5.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ............................ 200 max volts
Heater positive with respect tocathode. . .........c..ovv it 200°mazx volts
Characteristics:
Plate Volage. . o oottt it et ie ettt et volts
Grid Voltage. . ..o ot ittt it e et e ettt e, PN . volts
Amplification Factor. ...................0o0t.
Plate Resistance (ADPPIroX.) . .. v vt ureeerarrerrnrunaraorecsonrensennnes ohms
TransconduetanCe. . .. ... .oietiiitiitireetiitiirretiaentatcarsanoans pmhos
Plate Current. . . ... ...ttt i e ma
Grid Voltage (Approx.) for plate current 0f 200 paa. . ..........c0vinni... -32 volts
Plate Current for grid voltage of ~283 volts, ... ... . it iinenennnnnnn 9.6 ma
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Maximum Circvit Valves:

Grid-Circuit Resistance:
For fixed-bias operation. .. ... ... ... .. i ittt et 0.47 max megohm
For cathode-bias operation................... oottt vees 2.2 maz megohms

VERTICAL DEFLECTION AMPLIFIER
For operation in a §25-line, 30-frame system
Maximum Ratings:

DC PLATE VOLTAGE. . . . st et ee ettt te e e et ee e et eanaanenes 550 max volts
PeAK PoSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum)....... veve.  1000tmax volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .. .....00triniinennnarenna. vees =250 max volts
CatHoDB CURRENT:

Peak. . . e i e e c et 105 max ma

AVEIREC. . oot ot ettt e v eeeeraaas 30 max ma
PLATE DISSIPATION. . .......... SN heaes Ceteneaas 5.6 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........ [P Ceireeeieaaes 200 maz volts

Heater positive with respect to cathode.........covverevirerennernnn 200°max volts

Maximum Circuit Value:
Grid-Circuit Resistance:

- For cathode-bias operation. . .. ... ... ... ... .. ... ..ot rinirnrnns. 2.2.max - megohms
#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
625-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

t Under no circumstances should this absolute value be exceeded.
° The dc component must not exceed 100 volts.

TRIODE—PENTODE

Glass octal type used as combined detector

and rf-or if amplifier in ac/dc receivers. Heater

1238 GT volts (ac/dc), 12.6; amperes, 0.3. Characteristics

- of triode -unit: plate volts, 90; grid volts, 0;

amplification factor, 90; plate resistance, 37000

ohms; transconductance, 2400 umhos; plate

ma., 2.8. Characteristics of pentode unit: plate

volts, 90; grid-No.2 volts, 90; grid-No.1 volts,

-3; plate realstance, 260000 ohms; transconductance, 1800 umhos; grid-No.1 volts for transconductance

of ‘2 pmhbos, —42.5; plate ma., 7; grid-No.2 ma., 2. This is a DISCONTINUED type listed for reference
.only. P

H
REMOTE-CUTOFF PENTODE " S G2
Mini R © (®
iniature type used as rf ampli- ‘
'I 2B A6 fier in ac/dc standard broadcast re- @) ‘ ()
ceivers, in F'M receivers, and-in other ¢ J K

wide-band, high-frequency applica- ®

tions. Outline 11, OUTLINES SEC- o
"TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this
type is identical with miniature type 6BASG.

PENTAGRID CONVERTER

Miniature type used as converter

] 2 B A7 in ac/de superheterodyne circuits espe-
cially those for the FM broadcast
band. Qutline 14, OUTLINES SEC-
TION. Heater volts (ac/de), 12.6; am-

peres, 0.15. Except for heater rating, this typeisidentical with miniature type 6BAT.

H
REMOTE-CUTOFF PENTODE OO,

G
Miniature type used as rf or if amplifierin ” (5) 2
]2BD6 radio receivers. Outline 11, OUTLINES SEC- ‘
TION. Heater volts (ac/dec), 12.6; amperes,
63 Jo

0.15. Except for heater rating, this type is
identical with miniature type 6BD6. Type 13
12BD6 is used principally for renewal purposes.
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PENTAGRID CONVERTER

Miniature type used as converter
in ac/de receivers for both standard
broadcast and FM bands. Outline 11,  12BE6
OUTLINES SECTION. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except
for heater rating, this type is identical
with miniature type 6BES.

TWIN DIODE—
MEDIUM-MU TRIODE

Miniature type used as combined
detector, amplifier, and ave tube ]28F6
primarily in automobile radio receiv-

ers -operating from a 12-volt storage

battery. The triode unit is particularly

useful as.a driver for impedance- or transformer-coupled output stages in .auto-
mobile receivets. It is equivalent in performance to metal type 12SR7. Qutline 11,
OUTLINES SECTION. Tubeé requires miniature seven-contact socket and may be
mounted in any pOSlthIl .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 12BH7
vertlcal deflection amphﬁers and ver-
kry tical oscillators, and as horizontal de- DR .y
flection oscillators, in television receiv- ] 2BH7 A
ers. Type 12BH7—A -has .a- controlled
heater warm-up time for use in series-connected heater strings. These types are‘also
used in other applications including phase-inverter circuits and multivibrator cir-
cuits. Outline 14, OUTLINES SECTION. Tubes require miniature nine-contact
socket and may be mounted in any position. Each triode unit is independent of the
other except for the common heater. Type 12BH7 is a DISCONTINUED type
listed for reference only.

HPATER ARRANGEMENT Series Parallel

HEPATER VOLTAGE (AC/DC). ...\t iiiniivmenannsronnnns 12.6 6.3 volts
HEATER CURRENT . . ...\ ettitiiiianannianraracaannnns 0.3 0.6 ampere
HeATER WARM-UP TIME (Average)*for 12BH7-A........... —_ 11 seconds

DIREOT INTERELECTRODE CAPACITANCES (Approx.):
Unit No.1 Unit No.2

GrdtoPlate........ ... ... ittt 2.6 2.6 puf
Gigid to Cathode and Heater. .................0vv.nnns 3.2 3.2 puf
Plate to Cathode and Heater. ... .............0ovunns 0.5 0.4 frm
Plate of Unit No.1 to Plate of Unit No.2............... 0.8 puf

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

CLASS A; AMPTIFIER (Buch Uwit)
Maximum Ratings:

PLATE VOLTAGE. ... tvvuenertteruereneranassonsotsosssansesansennnnas 300 max volts
GRID VOLTAGE:

Negative Bias Value. . ................. 50 max volts
Positive Bias Value 0 max volts
CATHODB CURRENT, 20 max ma

PLATE DIBSIPATION. . ...t ieiitiii it iennasngnnannanss 3.5 max watts
PeEAX HRATER-CATHODE VOLTAGE:
Heater negative with respect to cathode......... ...... . ‘200 max volts
Heater positive with respect to cathode................... .e 200mmax volts

8 The de¢ component must not exceed 100 volts.
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Characteristics:

Plate Voltage. . . .. c.oiiu i i i i et it 250 volts
Grid Voltage. ... ..ottt it ittt ireeretncnenrstnsniosnnnavenns -10.5 volts
Amplification Factor. ... ...ttt ittt raitiiierirrnennannan 16.5

Plate Resistance CAPProX.). ... .ooviviuinnnnenens et evsi i 5300 ohms
Trangeonducetance, .. .............itiieiaianiaas P Ceeenaaean . 3100 umhos
Grid Voltage (Approx.) for plate current of 50 ua. .... e eretcasacnassans . -23 volts
Plate Current. .. ......ititiiiii i it i i it it aaa, ceeeen 11.56 ma

Maximum Circuit Values (For maximum rated conditions):

Grid-Circuit Resistance:
For fixed-biag operation. . . ... ... ... ... . . i it
For cathode-bias operation. . ...

0.25 max megohm
1.0 mazx megohm

OSCILLATOR
For operation in a 525-line, 830-frame system
DVerlical Iil):rﬂew:ntal
eflection tion
-Maximum Ratings (Each Unil): Qecillaior Oscillalor
DCPLATE VOLTAGB. . . .. .eteieeiiainannnaann vevivee.. 480 mas 450 max volta
PEAK NEGATIVE-PULSE GRID-VOLTAGE. .. .ccvveoeavnseas ~400 max -600 max volts
CATHODE CURRENT:
B 1 I 70 max 300 max ma
Average. .. .i:.. Y vives- 20 maz 20 max ma
PLATE DISSIPATION . ooveouniinroniceienrnncannasnas veies -3,6max 3:5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative ‘with respect to cathode............... 200 maz 200 max volts
Heater positive with reapect to cathode.......... veees  200°max 200°max volts
Maximum Circvit Value:
Grid-Circuit Rexistance. . . .............. ceiraierienenas 2.2 max 2.2 maz megohms
VERTICAL DEFLECTION AMPLIFIER
For operation in a 525-line, 30-frame system
Maximum Ratings (Bach Unit): -
DC PLATE VOLTAGB. ¢ o ot itteittetcniunnetneoeaeereerosotnnissinsnons 450 max voits
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum)............ i500wmax volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ... v. o iiiiitiirnnnneiniananans ~250 max volta
CATHODE CURRENT:
K. . .o e e et e 70 max ma
AVEIREe. ...ttt i i i i i e e e 20 mazx ma
PLATE DISSIPATION . . t0inttire it ceneannearuneacanaeennscess 3.6 max waits
PEAK HEATER-CATHODR VOLTAGE:
Heater negative with respect tocathode. . ............... ... ... ... .. 200 max volts
Heater positive -with-respect-to-ecathode. . . ...... .., e eew o 200°mazx volts
AVERAGE PLATE CHARACTERISTICS
EACH TRIQDE UNIT
50 T —
' TyrPe 12BH7-A|
: / €g = 12.6:VOLTS
o
g
g 1y
2 9
AN ol
&30
: AmYA
k] ol ]
2 y i/ /
H .
aao / g1
2 JARVARVAN;
/ )
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254



Compliments of www.nucow.com

RCA Receiving Tube Manual

Maximum Circuit Valve:
Grid-Circuit Resistance:
For cathode-bias operation. . ... ............ .. ... ..o i, 2.2 max megohms

# The duration of the voltage pulse must not exceed 16 per cent of one vertical scanning cycle. In a
625-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

_ @ Under no circumstances should this absolute value be exceeded.
° The de¢ component must not exceed 100 volts.

" . SHARP-CUTOFF PENTODE
9‘ O, Miniature type used as if and rf

‘ amplifier in automobile radio receivers ] 28'_6
G:, K operating from a 12-volt storage bat-

15 tery. Outline 11, OUTLINES SEC-

G TION. Equipment using this type

should be designed so that 30 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/DC)®. . . .ot 10.0 to 15.9 volts
HEATER CURRENT (Approx.) at 126 volts, . .. ..................... ... 0.15 ampere
DRECT INTERELECTRODE CAPACITANCES™®:
Grid No.1 £0 Plate. « . v eeveeenn i enaeeunne et iaaeiianenes s 0.006 max upuf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 nuf
Plate to Cathode, Heater, Grid No.2, Gnd No.3, and Internal Shield.. 4.8 puf

® 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 . i 30 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. .. ... . 30 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value......... . 0 max volts
CATHODE CURRENT ... .. .0ivvnnennnnnan v 20 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . . 30 max volts

Heater positive with respect to cathode............. .. . 30 max volts
Typical Operation with 12.6 Volts on Heater:

Plate Voltage............. . TS 2.6 volts
Grid No.3 (Suppressor Grid) Connected to cathode at socket
Grid-No.2 Voltage . 2.6 volts
Grid-No.1 Voltage. .. —0.65 volt

Developed across g 2.2 megohms
Plate Resistance (Approx. ) 0.5 megohm
Transconductance ................................. 1350 xmhos

T =h volts
1.35 ma
0.5 ma
Maximum Circuit Value:

Grid-No.1-Circuit Resistance............. ety .. 10 max  megohms

Gz o Gy

NG R BEAM POWER TUBE l2BQb-GTB
Glass octal typeused as horizontal / ]2CU6

) (7) deflection -amplifier in television re-
W MM ceivers  employing  series-connected

O heater strings. Outline 30, OUTLINES
Ga SECTION. This type may be supplied

with pin No.l omitted. Heater volts (ac/de), 12.6; amperes, 0.6; warm-up time
(average), 11 seconds. For definition of heater warm-up time and method for de-
termlmng it, see type 6CG7. Except for heater rating, type 12BQ6-GTB/12CU6
is identical with glass octal type 6BQ6-GTB/6CUS6.
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SHARP-CUTOFF PENTODE

Miniature types used as video

12BY7 . amplifiers in television receivers uti-
'|2BY7 A . lizing series~-connected heater strings.
= Outline 14, OUTLINES SECTION.

Tubes requlre miniature nine-contact

socket and may be mounted in any position. Type 12BY7 is a DISCONTINUED
type listed for reference only.

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AC/DC) . ...... vt 12.6 6.3 volts
HEATER CURRENT. . . ..ttt iit e iiaaaet e cannnanns 0.3 0.6 ampere
HEATER WARM-Uy TIME (Average)* for 12BY7-A............ — 11 seconds
DIRECT INTERELECTRODE CAPACITANCES:
LGHAd:NoL to Plate. .. ... e 0.055 puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 11,1 ppf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 3.0 puf

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

CLASS A; AMPLIFIER

Maximum Ratings:

PLATE SUPPLY VOLTAGE. .. .............. P 300 maz volts
GRID N0.3 (SUPPRESSOR-GRID) VOLTAGE. .. .. .t.vvuininrernrnenenaonnss 0 max volts
GRID-NO.2 (8CREEN-GRID) VOLTAGE. . . . . .t otitintnniranrnnicnrensnnss 175 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative Bias Value. . ... .. ... i ittt ittt iiieienenans 50 max volts

Positive Bias Value. . ... .. .. . i i 0 max volts
GRID-NO 2 INPUT. . . . ittt it tiatuaiarvaenannronn . 1 max watt
PLATE DISSIPATION. ..o\ ittt ittt ittt itasasaneraatiaaannsnses 6.25 max watts
PEAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to eathode................. ... . ..., Ve 200 max volts

Heater positive with respect to cathode.............. PP PN 200°max volts
Characteristics:
Plate Supply Voltage. . . ... . ittt ittt ierenaisnaanns 250 volts
Grid No.B3. . . 1 it i e i e Connected to cathode at socket
Grid-No.2 Supply Voltage. ... it i it 150 volts
Cathode-Bias ResiBtor. . ... ... i i i i 68 ohms
Plate ResiStance (APProOX.) . ..ottt it ire et erneenieneenenaans 90000 obms
TransconduUCtance. . . ... o.iiinr ittt it i ia i e 12000 umhos
Plate CUrrent. ... ..ottt ittt it ittt an e e st 25 ma
Grid-No.2 Current. . ... ...t i i i i i it e e 6 ma
Grid-No.1 Voltage for plate current of 20pa. . . ... .. .oiiv e ernnns -10 volts
Maximum Circuit Valve:
Grid-No.1-Circuit Resistance:

For cathode-bias operation ................ ... .. .00, reeeens v 1 max megohm

For fixed-biasoperation ..........c.coiiiiiinieinnns eraas Creerenes 0.25 mazr megohm

° The dc component must not exceed 100 volts.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Metal type used as combined detector,
amplifier, and ave tube in ac/de receivers. Out-
12C8 line 4, OUTLINES SECTION. Heater volts
(ac/de), 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
outputstages of televisionreceiversem-

Outline 13, OUTLINES SECTION.
Tube requires miniature seven-contact
socket and may be mounted in any

position.

HEATER VOLTAGE (AC/DC) - + « « « cee vt etntteunnianinananaaeranosonnnsns 12.6
HEATER CURRENT. . . ... tttitatie i iiaie e aaeany N 0.6
HEATER WARM-UP TIME (Average)*. . . ..............eicvvunn cevreanean 11
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.Lto Plate. ... .. ... . . i iiirenss ceees 0.5

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.8. .. .......... 15

Plate to Cathode, Heater, Grid No.2, and Grid No.3........ . 9

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

CLASS A, AMPLIFIER

Maximum Ratings:

PLATE VOLTAGE. . . .« ot ittt i e et it 130 max
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . ... ...« ittt 130 max
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. .. ... . ... ... ... 0 max
PLATE DISSIPATION . . . ..ttt ittt it et ra s 5 max
GRID-NO.Z2 INPUT. . . oot i ittt e 1.4 max
Peax HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............. ... ............ 200 max

Heater positive with respect to cathode. ... ... ... ...« ... ..o o 200amazx
BuLB TEMPERATURE (At hottest point). . . ... ... .. ... .. ... .. ... ... 180 max

Typical Operation:

Plate Voltage. . .. ....civ i 110 125
Grid-No.2 Voltage. . ............... . ... ... iiiiiaan, 110 128
Grid-No.1 Voltage. .. ... ... ... .. .o, -4.0 -4.5
Peak AF Grid-No.1 Voltage. .. ... ..................... 4.0 4.5
Zero-Signal DC Plate Current.......................... 32 37
Maximum-Signal DC Plate Current..................... 31 36
Zero-Signal DC Grid-No.2 Current. .. .................. 3.5 4
Maximum-Signal DC Grid-No.2 Current. .. ............. 7.5 11
Plate Resistance (APprox.). .. ..............cvvuivienn 16000 15000
Transconductanee. . . ... ... ... 8100 9200
Load Resistance. ... ....... ... it 3500 4500

AVERAGE PLATE CHARACTERISTICS
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Total Harmonice Distortion. . .............. .00t 5
Maximum-Signal Power Qutput. ....................... 1.1

Maximum Circuit Valves:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ...... ... ... ... ... i,
For cathode-bias operation. ... ... ....... ... ... ... ... ... . ... ...

®» The dc component must not exeeed 100 volts.

DIODE— )
REMOTE-CUTOFF PENTODE
Miniature type used as combined
‘2CR6 detector and audio amplifier in auto-
mobile and ac-operated radio receiv-
ers. The diode unit is used as an AM
detector, and the pentode unit as an

6 per cent
1.5 watts

0.1 maxr megohm
0.5 mar megohm

"G 6)2p

———

2 ._1* 7

|
K
G3p

PO Gip

automatic-volume-controlled audio amplifier. Qutline 11, OUTLINES SECTION.
Tube requires miniature seven-contact socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC). . ..ot ittt e e
HEATER CURRENT . . ittt ittt e e e

Maximum Ratings:

PLATE VOLTAGE. .. .. ... e e e
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . ... ... ...ouiuiiinnanani ... [
GRID-NO.2 SUPPLY VOLTAGE. . .. ...ttt it e e
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . . .. .. ... .. L
PLATE DISSIPATION. . ... ... ittt i i ieans
GRID-No0.2 INPUT:

For grid-No.2 voltagesup to 150 volts. . . . . ... ... .. .. ...............

For grid-No.2 voltages between 150 and 300 volts. .. . ................
PeEAK HEATER-CATHODE VOLTAGE:

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

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

Characteristics:

Plate Voltage. . . ... .. . . e e
Grid-No.2 Voltage. . ... ... ... 0. i i
Grid-No.l Voltage. ............. . . . . i iiiiiiieinnnnennn,
Plate Resistance (APProX.). . .. ... ... ittt inaenanans
TranscondUCLANCE. . o ..o v e
Plate Current. . .. .. ... . .. e

AVERAGE CMARACTERISTICS
PENTODE UNIT

12.6 volts
0.15 ampere
300 max volts
See curve page 67
300 max volts
0 max volts
2.5 max watts
0.3 mazx watt
See curve page 67
100 max volts
100 max volts
250 volts
100 volts
~2 volts
0.8 megohm
2200 pmhos
9.6 ma
2.6 ma
-32 volts

y T
TYPE [2CR6
£cs20 Eg 12.6 VOLTS
— 22 vOLTS=100
/] B
2 :
“ /
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§ -2
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E "
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Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:

For fixed-bias cperation. .. ......... ... . . .. i i ittt 0.25 max megohm
For cathode-bias operation. . ..., ... ... ... ... . iiirerunineranns . 1.0 max megohm
Maximum Rating: DIODE UNIT
PLATE CURRBNT . . . ...ttt ittt ci s . 1 max ma

BEAM POWER TUBE

Miniature type used in the audio
output stage of television receivers em- lzcu 5
ploying series-connected heater strings.
Outline 13, OUTLINES SECTION.
Heater volts (ac/de), 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 6CUS5.

G2 e Gy
@n®
NC ) BEAM POWER TUBE
Glass octal type used as horizontal
deflection amplifier in television re- ]2DQ6 —A

"® " O ceivers employing series-connected
O heater strings. Outline 37, OUTLINES
63 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 s identical with miniature type 6DQ6-A.

HIGH-MU TRIODE

Glass octal type used in resistance-coupled
amplifier cireuits of ac/dc receivers. Outline 21,
OUTLINES SECTION. This type may be sup-
plied with pin No.l omitted. Heater volis 12F5-GT
(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 onty.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Miniature type used as combined
detector and af voltage amplifier in ]2':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-No.2 voltage is never exceeded at a battery potential of
18.2 volts. Tube requires miniature nine-contact socket and may be mounted in
any position.

HEATER-VOLTAGE RANGE (AC/DC)®. . . .. ot 10.0 to 16.9 volts
HEATER CURRENT (Approx,) at 12,6 volts. . . ....... .. ... ......... 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Pentode Unit:

GHA NO.L t0 PIate. . . . oo e e e e e 0.0g pyef

Grid No.l to Cathode, Heater, Grid No.2, and Grid No3. . ......... 4, wuuf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . . . 3.0
Plate of Diode Unit No.l to Plate of Diode Unit No.2. ... ... 0.3 o
® This voltage range is on an absolute bagis. 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 A, AMPLIFIER

Maximum Ratings:

PLATE VOLTAGE. . ¢ ittt ittt it ia i it ey 30 max volts
GRID-NO0.2 (SCREEN-GRID) VOLTAGE. . . . ... .. .. tiiiieaaannennns 30 maz volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE

Positive bias value. . ... ... i i 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........................... 30 max volts

Heater positive with respect to cathode. . ............. .. .oiovees 30 max volts

Typical Operation with 12.6 Volis on Heater:
Plate VOIEAZE . . ..ottt et eeeee it cab ey 12.3 volts

Grid-No.3 (Suppressor-Grid) Voltage. volts
Grid-No.2 Voltage. . .............. 12.6 volts
Grid-No.1 Voltage. .. ............. 0 volts
Plate Resistance (Approx.)........ 0.33 megohm
TranscondUCLaNCe. . . ... ..vit ittt 1000 pmhos

AVERAGE TRANSFER
CHARACTERISTICS

TYPE: 2F8
Efci2.6 VOLTS
PLATE VOLTS=12.6
GRID-N2 2 VOLTS 12,6
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Grid-No.1 Voltage (Approx.) for transconductance of 10 ymhos. ........ -5 volts
Plate Current. . ... ... ... .. . e, . 1 ma
Grid-No.2 CUurrent. . ... ... titieiiir i ernrerarreninennns .. 0.38 ma

Maximum Circuit Value:

Grid-No.1-Circuit Resistance. . ..................... Citiecetseeanaae 10 maz  megohms
DIODE UNITS
Maximum Rating:
PLATE CURRENT (Each Unit). . .......c.oovvniiinn ., erereriere 1 maz ma
TWIN DIODE

Metal type used as detector, low-
_ voltage rectifier, or ave tube in ac/dc
radio receivers. Qutline 1, OUTLINES 12 Hé6
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. Qutline

25, OUTLINES SECTION. This type may be 'l 2J 5_GT
supplied with pin No.1 omitted. Heater volts
(ac/de), 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- 'I 2J7 GT
ers.Outline24, 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

Miniature type used as power am-
plifier driver in automobile radio re- ]2K5
ceivers operating from a 12-volt stor-

age battery. Qutline 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.1 voltage is never exceeded for a battery potential of 18.2 volts. Tube
requires miniature seven-contact socket and may be mounted in any position.

HEATER-VOLTAGE RANGE (AC/DC)®. . .. ... . .. i 10.0to 15.9 volts
HEATER CURRENT (Approx.) at 12.6 volts. .. ... .......... ... ........ 0.4 ampere

® This voitage 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 A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. .. .. .0ttt iinitinis it aeiasersnasosneacnnnoes . 30 maz volts
GRID-NO.1 (SPACE-CHARGE-GRID) SUPPLY VOLTAGE. .... @ eeiiiiien oo 30 max volts
GRID-NO.1 VOLTAGE (Absolute Maximum).......... B, 16 max volts
NEGATIVE GRID-NO.2 (CONTROL-GRID) VOLTAGE. . ... enrerei i —20 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode........ e eeteteneaaeeanan. 30 mazx volts
Heater positive with respect tocathode. ...........cciiiiiiernnens 30 max volts
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Typical Operation with 12.6 Volts on Heater:

Plate Voltage. .. .......

Grid-No.1 Voltage......
Grid-No.2 Voltage. .. ...

Peak AF Grid-No.2 Voltage, .. ... ...ciiiiiiiieiiiennierienervenenss

AT Signal-Source Resistance. . ..........coovvinerrnnn., e
Plate Cwrrent. .. .......

Grid-No.1 Current,. . .. ..
Plate Resistance. ... ...

Transconductance (Grid No.2 toPlate). . ..........c.v0vvueeen

Amplification Factor (Grid No.2to Plate)..........c.ocoiiiiiiiiinnnns

Load Resistance. ......

Total Harmonfe Distortion. .. ......o..iiiiiniiiiiiieinnnen Ceeaaa

Power Output..........

Maximum Circuit Valve:

Grid-No.2-Circuit Resistance. . .. ....ccuiierirnnrntrnrennenenenn. 2.2 max  megohms
= AVERAGE CHARACTERISTICS
T o
lizzleKvsous l l e L ‘l°"ﬁr2%’
70| GRID-N2 | vOLTS=12.6 RO -
& L~
: e ] =
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12K7-GT

12K8

12L6-GT

PLATE VOLTS

REMOTE-CUTOFF PENTODE

Glass octal type used as rf or if ampilifier in
ac/de radio receivers particularly those employ-
ing ave. Outline 24, OUTLINES SECTION.
Heater volts (ac/de), 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/de), 12.6; amperes, 0.15. Except for heater
rating, this type isidentical with metal type 6K8.
Type 12K8 is used principally for renewal
purposes.

BEAM POWER TUBE

Glass octal type used in audio
outputstages of television receiversem-
ploying series-connected heater strings.
Outline 23, OUTLINES SECTION.
This type may be supplied with pin

262
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No.1 omitted. Heater volts (ac/de), 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 6CGT. Peak heater-cathode volts: heater negative with respect to cathode,
300 max; heater positive with respect to cathode, 200 max (the dc component must
not exceed 100 volts). Except for heater and heater-cathode ratings, type 12L6-GT
is identical with glass octal type 50L6-GT.

S LA
OMIO

H

S125F%5
NCH25F5-GT

TWIN DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube in ac/de radio receivers.
Outline 24, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Except for
heater rating, this type is identical with glazs-
octal type 6Q7-GT. Type 12Q7-GT is used
principally for renewal purposes.

TRIPLE DIODE—HIGH-MU TRIODE

Glass octal type used as audio amplifier,
AM detector, and FM detector in AM/FM re-
ceivers. Qutline 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 12S88-GT is8 a
DISCONTINUED type listed for reference
only.

PENTAGRID CONVERTER

Metal type 12SA7 and glass-octal
type 12SA7-GT used as converter in
ac/de receivers. Outlines 3 and 23,
respectively, OUTLINES SECTION.

-Heater volts (ac/dc), 12.6; amperes,

0.15- ‘Except for heater ratings, type
12SA7 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
type 6SC7.

HIGH-MU TRIODE

Metal type 128F5 and glass-octal
type 128F5-GT used in resistance-
coupled amplifier cireuits of ac/de
radio equipment. Qutline 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 128F5 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.

DIODE—
REMOTE-CUTOFF PENTODE

'|2 SF7 Metal type used as combined rf or if am-
plifier and detector or ave tube in ac/dc radie
receivers. Outline 8, OUTLINES SECTION.
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is identical with
metal type 6SF7. Type 12SF7 is used princi-
pally for renewal purposes.

REMOTE-CUTOFF PENTODE

Metal type used as rf amplifier in
ac/de receivers involving high-fre-
12567 quency, wide-band applications. Out-
line 83, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is
identical with metal type 6SGT7.

SHARP-CUTOFF PENTODE

Metal type used as rf amplifier
in ac/de receivers involving high-fre-
]25“7 quency, wide-band applications and as
limiter tube in FM equipment. Out-
line3, OUTLINES SECTION. Heater
volts (ac/dc), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is
identical with metal type 6SHT.

SHARP-CUTOFF PENTODE

]25 J7 Metal type 12SJ7 and glass-octal
type 12SJ7-GT used as rf amplifiers
128J7-GT and biased detectors in ac/dec radio
receivers. Outlines 3 and 25, respec-

tively, OUTLINES SECTION.

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 128J7 is
identical with metal type 6SJ7, and type 128J7-GT is identical with glass-octal
type 6SJ7-GT. Type 128J7-GT isa DISCONTINUED type listed for reference only.

REMOTE-CUTOFF PENTODE 63

'|2 SK7 Metal type 12SK7 and glass-octal
type 128K7-GT used as rf and if am-

]2SK7_GT plifiers in ac/dc radio receivers. Out- H
lines 8 and 25, respectively, OUT- SZ,ZSK,
LINES SECTION. Heater volts B8¢/12skr-cT
(ac/de), 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/de radio equipment. Outline 23, -l
OUTLINES SECTION. Heater volts ]25L7 GT
(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/de radio equipment. Outline 23, ]2SN7- GT
OUTLINES SECTION. Heater volts
(ac/de), 12.6; amperes, 0.3. Except
for heater rating, this type is identical
with glass-octal type 6SN7-GT.

°02 POy TWIN DIODE—
HIGH-MU TRIODE

Metal type 125Q7 and glass-octal
G) () type 128Q7-GT used as combined de- ]2SQ7
or (7" tector, amplifier, and ave tube in ac/de '| 25Q7_ GT
NP OLION radio receivers. Outlines 3 and 25, re~
8C:125Q7-GT spectively, OUTLINES SECTION.
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 128Q7 is
identical with metal type 6SQ7, and type 128Q7-GT is identical with glass-octal
type 6SQ7-GT.

oo} TWIN DIODE—
e{{ ol MEDIUM-MU TRIODE

Metal type 12SR7 and glass-octal ;
@ va type 12SR7-GT used as combined de- 125R7
tector, amplifier, and ave tube in ac/dc
S;QSR, " radio receivers. Outline 3 and 23, re- 12SR7-GT
BC:2sR7-GT spectively, OUTLINES SECTION.
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 128R7 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 ] 2 V6"GT
receivers operating from a 12-volt stor-
age battery. Outline 23, OUTLINES
SECTION. Tube requires octal socket

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

] ZW6 - GT outputstages of television receiversem-

ployingseries-connected heater strings.

Triode-connected, this type is used as

a vertical deflection amplifier. Outline
22 or 23, OUTLINES SECTION. This type may be supplied w1th pin No. 1
omitted. Heater volts (ac/de), 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 eathode,
300 max; heater positive with respect to eathode, 200 mazx (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.

H NC
FULL-WAVE VACUUM RECTIFIER O-Q ro
.. . G/ (o™
-sz 4 f/hmfaturte ty{))_(i use(;ii in power \
supply of automobile radio receivers
operating from a 12-volt storage bat- ne@ ;l‘ O
POz

tery. Outline 13, OUTLINES SEC-
TION. Heater volts (ac/dc), 12.6; am-
peres, 0.225. Except for heater rating, this type is identical with miniature type 6X4.

HALF-WAVE VACUUM RECTIFIER

Glass types used in power supply of ac/dere-

ceivers.Outline 34 or 35,0UTLINESSECTION.

1223 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 dc output voltage as

possible. Heater volts (ac/dc), 12.6; amperes, 0.3. Maximum ratings as half-wave rectifier: peak inverse

plate volts, 700 max; peak plate ma., 330 mazx; dc output ma:, 55 mazx; peak heater-cathode volts,

350 max. With typical operating ac plate voltages of 117, 150, and 235 volts rms, the minimum total

effective plate-supply impedance required is 0, 30, and 75 ohms, respectively. This is a DISCONTIN-
UED type listed for reference only.

MEDIUM-MU TRIODE

Glass lock-in type used as detector, ampli-
fier, or oscillator in ac/dc radio receivers. Out-
line 15, OUTLINES SECTION. Tube requires

"4A4 lock-in socket. Heater volts (ac/de), 12.6; am-
peres, 0.15. Except for heater rating and capac-
itances, this type is electrically identical with
lock-in type TA4 and metal type 6J5. The appli-
cation of this type is similar to that of glass-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/dcradio receivers. Outline 15, OUTLINES

-l 4 A 5 SECTION. Tube requires lock-in socket. Heater

volts (ac/de), 12.6; amperes, 0.15. Typical op-

eration and ratings as class A: amplifier: plate

volts and grid-No.2 volts, 250 (800 max); plate

dissipation, 7.5 watts; grid-No.2 input, 1.6

watts; grid-No.l volts, —12.5; plate ma., 32;

grid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 umhos; load resistance, 7600
ohms; output watts, 2.8. This is a DISCONTINUED type listed for reference only.
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REMOTE-CUTOFF PENTODE

Giass lock-in type used as rf or if amplifier
in ac/deradio receivers. Qutline 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 TA7. The application of this type
is similar to that of metal type 12SK7. Type
14A7 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,
0.15. Except for heater ratings, this type is elec-
trically identical with lock-in type TAF7. Type
14AF7 is used principally for renewal purposes.

TWIN DIODE-—-
HIGH-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in ac/dec 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 requireslock-in socket. Heater
volts (ac/de), 12.6; amperes, 0.15. Except for
heater rating and capacitanees, 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/dec radio receivers. Outline 20, OUT-
LINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 12.6; amperes,
0.225. Except for heater rating, this type is
electrically identical with lock-in type 7C5 and
metal type 6V6. Type 14C5 is a DISCON-
TINUED type listed for reference only.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf amplifier and
biased detector in ac/dc radio receivers. Out-
line 15, OUTLINES SECTION. Tube requires
lock-in socket. Heater volts (ac/dc), 12.6; am-
peres, 0.15. Typical operation and maximum
ratings as class A: amplifier: plate volts, 250
(800 mazx); grid-No.2 volts, 100; plate dis-
sipation, 1 max watt; grid-No.2 input, 0.1

14A7

14AF7

14B6

1488

14C5

14C7

'1"“ watt; grid No.l volts -8; grid No. 3 connected to cathode at socket; plate resistance, greater than

tance, 1676

m; tr:

Nos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of ita- -

maximum ratings, this type is similar in periormance to metal types 6SJ7 and 128J7. Type 14C7 is used
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.

14E6 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 TE6 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-

l 4E7 tector, amplifier, and ave tube in ac/de re-

ceivers. Outline 15, OUTLINES SECTION.

Tube requires lock-in socket. Heater volts

(ac/de), 12 6; amperes, 0.15. Except for heater

rating, this type is electrically identical with

lock-in type TE7. Type 14ET7 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/dc radio
receivers. Outline 15, OUTLINES SECTION.

I4F7 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 TF7 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. Qutline 15,
OUTLINES SECTION, except over-all length
]4F8 is 2-9/32 max inches and seated length is 1-3/4
inches. Tube requires lock-in socket. Heater
volts (ac/de), 12.6; amperes, 0.15. Except for
heater rating, this type is electrically identical
with lock-in type 7F8. Type 14F8 is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in ac/dec radio receivers. Outline 15, OUT-
LINESSECTION. Tube requireslock-in socket.
Heater volts (ac/de¢), 12.6; amperes, 0.15. Ex-
14H7 cept for heater rating, this type is electrically
identical with lock-in type 7TH7. The applica-
tion of this type is similar to that of miniature
type 12BA6. Type 14H7 isa DISCONTINUED
type listed for reference only.

TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined triode
oscillator and heptode mixer in ac/dc radio re-
I4J7 ceivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Heater voits
(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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MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage ampli-
fier or phase inverter in ac/de radio equipment.
Outline 20, OUTLINES SECTION. Tube re-
quireslock-in socket. Heater volts (ac/d¢),12.6; I4N7
amperes, 0.3. Except for heater rating and
capacitances, this type is electrically identical
with lock-in type TN7 and glass-octal type
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.
PENTAGRID CONVERTER

Glass lock-in type used as converter 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 ]4Q7
heater ratings and capacitances, this type is
electricaliy identical with metal type 6SAT and
lock-in type 7Q7. The application of this type
is similar to that of metal type 12SA7. Type
14Q7 is used principally for renewal purposes.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

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 I4R7
(ae/de), 12.6; amperes, 0.15. Except for heater
rating, this type is electrically identical with
lock-in type TR7. Type 14R7 is used principally
for renewal purposes.

SHARP-CUTOFF PENTODE
Glass type used as rf amplifier in battery-
operated receivers. QOutline 39, OUTLINES
SECTION. Tube requires five-contact socket.
Heater volts (dc), 2.0; amperes, 0.22. Typical
operation as class A amplifier: plate volts, 135 Is
maz; grid-No.2 (screen-grid) volts, 67.5 max;
grid-No.1 volts, —1.5; plate ma., 1.85; grid-No.2
ma., 0.3; plate resistance, 0.80 megohm; trans-
conductance, 750 umhos. This is a DISCON-
TINUED type listed for reference only.

HALF-WAVE VACUUM RECTIFIER
Glass octal type used as a damper
tube in horizontal deflection circuits of
television receivers employing series- ]7 AX4-GT
connected heater strings. Outline 22,
OUTLINES SECTION. Heater volts
(ac/de), 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 17TAX4-GT is identical with glass octal type 6AX4-GT.

G2 o |
[
NC BEAM POWER TUBE .I7BQ6
Glass octal type used as horizon- =
tal deflection amplifier in television
" 9"0 receivers employing series-connected GTB
& heater strings. Outline 30, OUTLINES

G3 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 17BQ6-GTB is identical with glass octal type 6BQ6-GTB /6CUS6.
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receivers employing series-connected
heater strings. Outline 37, OUTLINES
SECTION. Heater volts (ac/dc), 16.8;

. [P
BEAM POWER TUBE o el
Glass octal type used as horizon- G)
]7DQ6-A tal deflection amplifier in television @ )
H ‘O’ H
NC

K
G3a

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.

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of battery-
operated receivers. Outline 34 or 35, OUT-
19 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 1J6-GT. Type 19 is
a DISCONTINUED type listed for reference
only.

HALF-WAVE VACUUM RECTIFIER

Glass octal type used as damper

]9AU4 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) . ..ottt i ettt ettt e et 18.
HEATER CURRENT. .. ... ...ttt taiireeneaaniannnen. .. 0
HEATER WARM-UP TIME (Average)®. . . ........c.cvouiuinrennninnninn.. 1
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Plate to Heater and Cathode. ... ............. e 8
Cathode to Heaterand Plate. . ...............0.........ccoven. ... 11.
Heater to Cathode. . ....... ... ... ... 0 ii i, 4

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

DAMPER SERVICE

For operation in a 525-line, 30-frame system

Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE# (Absolute maximum) . . ... . ....ovvuieen.. 4500° max
PEAK PLATE CURRENT 1050 mazx
DC PLATE CURRENY. . ......... 175 mazx
PLATE DISSIPATION . . . ..\ttt e ite et ettt e et e e e e 6 mazx
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............................. 4500°tmax
Heater positive with respect to cathode. .. ......... ................. 300* max

volts
ampere
seconds

puf
unf
nuf

volts
ma
ma
watts

volts
volts

# The duration of the voltage puise 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.

° Under no circumstances should this absolute value be exceeded
t The de component must not exceed 900 volts.
4 The dc component must not exceed 100 volts.

BEAM POWER TUBE

Glass octal types used as output amplifiers

19BG6_G in horizontal deflection circuits of television
equipment of the ‘“‘transformerless’” type where

high pulse voltages occur during short duty

]9866_6 A cycles. Qutlines 45 and 53, respectively, OUT-
LINES SECTION. Tubes require octal socket.

Vertical tube mounting is preferred but hori-

zontal operation is permissible if pins No.2 and

No.7 are in vertical plane. Heater volts (ac/de),
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18.9; amperes, 0.3. Direct interelectrode capacitances (approx.) for type 19BG6-GA: grid No.1 to plate,
0.8 puf; grid No.1 to cathode, heater, grid No.2, and grid No.3, 11 uuf; plate to cathode, heater, grid
No.2, and grid No.3, 6 uuf. 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/de AM and FM receivers and as oscil-
lator, amplifier, or mixer in television receivers ;
of the “transformerless’ type. Outline 11, OUT- ]9J6
LINES SECTION. Tube requires miniature
seven-contact socket and may be mounted in
any position. Heater volts (ac/dc), 18.9; am-
peres, 0.15. For direct interelectrode capaci-
tances, ratings, and typical operation as a class A amplifier, and curves, refer to type 6J6. Maximum
ratings and characteristics for mixer service (each unit): plate volts, 150 (300 max); cathode-bias
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance,
1908 ;ymhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 maz. Type
19J6 is used prineipally for renewal purposes.

TRIPLE DIODE—HIGH-MU TRIODE

X Miniature type used as combined audio

amplifier, AM detector, and FM detector in ]9T8
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, 0.15. Except for

heater rating, this type is identical with miniature type 6 T8. Type 19T8 is used principally for renewal
purposes. *

TRIODE-PENTODE CONVERTER

Miniature type used as combined
oscillator and mixer tube in “trans- qus

formerless” AM/FM receivers. Out-

line 12, OUTLINES SECTION.Tube

requires miniature nine-contact socket

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.

POWER TRIODE
Glass type used as output amplifier in dry-

P G
e e battery-operated receivers. Filament volts (de¢),
3.8; amperes, 0.132. Characteristics as class A:
amplifier: plate volts, 135 max; grid volts, 20
~22.6; plate ma., 6.5; plate resistance, 6300
ohms; amplification factor, 3.8; transconduc-
* o tance, 525 umhos; load resistance, 6500 ohms;
F F

output mw., 110. This iz a DISCONTINUED
type listed for reference only.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier in dry-bat~
tery-operated receivers. Qutline45, OUTLINES |
SECTION. Filament volts (de), 8.3; amperes,
0,182. Characteristics as class A; amplifier: plate 22
volts, 185 maz; grid-No.2 (screen-grid) volts, 67.5
max; grid-No.1 volts, —1.5; plate ma., 8.7; grid-
No.2 ma., 1.3; plate resistance, 825000 ohms;
transconductance, 500 pmhos. 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/de), 2.5; am-
peres, 1.75. Typical operation and maximum
ratings as class A: amplifier: plate volts, 250
(275 max); grid-No.2 volts, 90; grid-No.1
volts, —-3; plate resistance, 0.6 megohm; trans-

; plate ma., 4; grid-No.2 ma., 1.7 maz. This type is used principally for

ll

24-A

duct: 1050 pmh
renewal purposes.

G,

POWER PENTODE

]
OO
Metal type 25A6 and glass-octal type P /
2 5 A6 25A6-GT are used in output stage of ac/dc
receivers. Qutlines 6 and 23, respectively, OUT-
7O
JORJO

25A6-GT

2
LINES SECTION. Type 25A6-GT may be
supplied with pin No.1 omitted. Tubes require e‘
S:25A

octal socket and may be mounted in any posi-
tion. Heater volts (ac/dc), 25; amperes, 0.3. :
Maximum ratings as class A; amplifier: plate NC:23A6-GT G3
volts, 160; grid-No.2 volts, 135; plate dissipation, 5.3 watts; grid-No.2 input, 1.9 watts. These are
DISCONTINUED types listed for reference only.

Sip

RECTIFIER—POWER PENTODE G2p
Glass octal type used as combined half- pp
wave rectifier and power amplifier. Outline 23,
OUTLINES SECTION. Heater volts (ac/dc),
25; amperes, 0.3. Typical operation of pentode

25A7-GT

unit as class A; amplifier: plate volts and grid- H H
No.2 volts, 100 (117 max); grid-No.1 volts, ~15; DM
plate ma., 20.5; grid-No.2 ma., 4; plate resist- Kp GQ’P

ance, 50000 ohms, transconductance, 1800
wmhos; load resistance, 4500 chms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse
plate volts, 350; peak plate ma., 450; dc output ma., 75; peak heater-cathode volts, 175. This is a
DISCONTINUED type listed for reference only.

G
HIGH-MU POWER TRIODE )
p
Glass octal type used in output stage of e
2 5 A c 5 GT ac/de receivers. Outline 23, OUTLINES SEC-
- TION. This type may be supp.ied with pin No.1
: omitted. Heater volts (ac/dc), 25; amperes, 0.3. H " H

Maximum ratings: plate volts, 180 mazx; plate o (8)
dissipation, 10 max watts. This is a DISCON- NC *

25B5

TINUED type listed for reference only.

DIRECT-COUPLED
POWER AMPLIFIER

Glass type used as class A; power amplifier.
One triode, the driver, is directly connected
within the tube to the second, or output, triode.
Heater volts (ac/dc), 25; amperes, 0.3. Maxi-
mum ratings and characteristics are the same as
for type 25N6-G Type 25B5 is a DISCON-
TINUED type listed for reference only

POWER PENTODE

Gz St
Glass octal type used in output stage of 0 e
ac/dc receivers. Outline 41, OUTLINES SEC- P A
_ TION. Heater volts (ac/dc), 26; amperes, 0.3. G)
2 SB6-G T)i&ic;logperation. d“NCh;ss ?;s agpsliﬁer: plg(tle
volts, maz; grid-No.2 volts, maz; grid- N\
’ No.1 volts, —23; plate ma., 62; grid-No.2 ma., e‘/ Dhe
1.8; plate resistance, 18000 ohms; transcon- O) (®
ductance, 5000 umhos; load resistance, 2500 NC 23

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. 2588'GT
Typical operation of pentode unit as class A:
amplifier: plate volts and grid-No.2 volts, 100;
grid-No.1 volts, ~3; plate ma., 7.6; grid-No.2
ma., 2; plate resistance, 185000 ohms; transcon-
ductance, 2000 umhos, grid-No.l volts for transconductance of 2 umhos, -41. Triode unit: plate
volts, 100; grid volts, —1; plate ma., 0.6; amplification factor, 112; plate resistance, 75000; transcon-
ductance, 1500 umhos. This is a DISCONTINUED type listed for reference only.

be supplied with pin No.l omitted.

Tubes require octal socket and may be /

mounted in any position. Heater volts 2 5CU6
(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.

62 p OV BEAM POWER TUBE
nG) -
NC Glass octal types used as horizon- 25 BQ6 GT
© tal deflection amplifiers in circuits of 2 SBQ6_
o 0 television equipment. Qutline30, OUT-
H 7/\/n  LINES SECTION. These types may
N GTB
NC K

G3

BEAM POWER TUBE

Glass octal type used as output amplifier.
OQOutline 41, OUTLINES SECTION. Heater 25c6 G
volts (ac/de), 25; amperes, 0.8. Refer to type - .
6Y6-G for typical operation as a class A; am-~
plifier. Type 25C6-G is a DISCONTINUED
type listed for reference only.

p Gt BEAM POWER TUBE
Glass octal types used as hori-
X

O ’ zontal deflection amplifiers in tele- 25CD6'GA

vision receivers employing series-
9" @Dw  connected heater strings. Outlines 53 25CD6"GB

ORIO) and 45, respectively, OUTLINES

NC [ 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 maz. When the heater is positive with respect to the cathode, the dec 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.

G2 Gy
OO
0‘ BEAM POWER TUBE
Metal type 25L6 and glass-octal 2 5 I_6
N 7 Du type 25L6-GT are used in output stage .
0‘0 of ac/de receivers. Outlines 6 and 23, 2 5L6_GT
3

si2sLs _ respectively, OUTLINES SECTION.

NC:25L6-GT These tubes require octal sockets and
may be mounted in any position. Type 25L.6-GT may be supplied with pin No.1
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.

DIRECT-COUPLED TWIN

4 1] GTy
POWER AMPLIFIER OO
Glass octal type used as class A1 power am- PT?
plifier. One triode, the driver, is directly con-
25N6—G nected within the tube to the second, or output,
triode. Heater volts (ac/dc), 25; amperes, 0.3.
Characteristics as class A: amplifier—input e\ve
NOMO)

triode: plate volts, 100 (180 mazx); grid volts, 0;
peak af grid volts, 29.7; plate ma., 5.8. Output
triode: plate volts, 180 max; plate ma., 46; load
resistance, 4000 ohms; output watts, 3.8. This is a DISCONTINUED type listed for reference only.

HALF-WAVE VACUUM RECTIFIER

Glass octal type used as damper diode in

magnetic deflection circuit of television receivers

2 5w 4 GT and as a rectifier in conventional power-supply

- applications. Outline 22, OUTLINES SEC-

TION. This type may be supplied with pin No.1

omitted. Heater volts (ac/dc), 25; amperes, 0.3.

Except for heater rating and, in damper service,

a peak inverse plate voltage rating of 2000 mazx :

voits 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 purposes.

VACUUM RECTIFIER-DOUBLER

Glass type used as half-wave rectifier or volt-
age doubler in ac/dc receivers. Qutline 34 or 35,
25Y5 OUTLINES SECTION. Heater voits (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; dc 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

2575 34 or 35, OUTLINES SECTION Tube requires
six-contact socket and may be mounted in any
position. Heater volts (ac/de), 25; amperes, 0.3.
This type is electrically identical with metal
type 25Z6. Type 25Z5 is used principally for
renewal purposes.

VACUUM RECTIFIER-DOUBLER

2576 Metal type 25Z6 and glass-octal

type 25Z6-GT used as half-wave recti- o, 6)

2 526_ GT fiers or voltage-doublers in ac/dc re- " “’ H
ceivers. These types are used particu- .57 o,
larly in ‘““transformerless” receivers of NC:2526-G7

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.1 omitted.

Tubes require octal socket and may be mounted in any position. Type 25Z6 is a

DISCONTINUED type listed for reference only.

HEATER VOLTAGE (ACIDC) « v .o i vt itnenneae i einesnnerraesnaasnnas 25 veolts
HEATER CURREBNT. . .. .0veutetrnsoniocnssenaneenorssoeeiasesnssussans 0.3 ampere
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Maximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE . « . ..o iiienaniivanansanen P cerenn 700 max volts
PEAK PLAPE CURRENT (Per Plate) . . . .. .. . iirreriiiiieaeriiinanannnas 450 max ma
DC OutPuT CURRENT (Per Plate) . ... ....iiiiiineiiniiannininnan. 75 max ma
PEAK HEATER-CATHODE VOLTAGE. . .. ..cvviinrinnnennnrannnnns N 350 max volts

Typicat Operation (Capacitor-Input Filter):®
(Unless otherwise indicated, values are for both plates in parallel.)

AC Plate-Supply Voltage per Plate (rms) ....... 117 160 235 voltas
Filter-Input Capacitor. . . ..................... 16 16 16 uf
Min. Total Effective Plate-Supply Impedance per

Platet. . ... ... ... 15 40 100 ohms
DC Qutput Current per Plate. . .. ............. 76 75 75 ma
DC Output Voltage At Input to Filter (Approx.):

At half-load current (75 ma.). .............. 115 - 256 volts

At full-load current (150 ma.)............... 80 - 200 volts
Voltage Regulation (Approx.):

Half-load to fuli-load current. .............. 35 - 65 volts

Maximum Ratings: VOLTAGE DOUBLER

{Same as for Half-Wave Rectifier.)

Typical Operation: Half-Wave Full-Wave

AC Plate-Supply Voltage per Plate-rms) . . ................ 117 117 volts
Filter-Input Capacitor (Each)............................ 16 16 uf
Min. Total Effective Plate-Supply Impedance per Platet. .. .. 30 15 ohms
DCOutput Current. . . ....... . .oiiirrnirirnernnns 7% 15 ma

° In half-wave rectifier service, the two units may be used separately or in parallel.

+ 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.

MEDIUM-MU TRIODE

P . G Glass type used as rf voltage amplifier in
e e ac-operated receivers. OQutline 42, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dc), 1.5; amperes, 1.05. Typi- 26

cal operation as class A1 amplifier: plate volts, 180

. max; grid volts, —14.5, plate ma., 6.2; plate re-

o sistance, 7300 ohms; transconductance, 1150

F F pmhos; amplification factor, 8.3. This is a DIS-
CONTINUED type listed for reference only.

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in ac-operated receivers. Outline 34 or 35,
OUTLINES SECTION. Tube requires five-
contact socket. Heater volts (ac/de), 2.5; am-
peres, 1.75. Maximum ratings and character- 27
istics as class A amplifier: plate volts, 250 max;
grid volts, —21; amplification factor, 9; plate
resistance, 9250 ohms; transconductance, 975
umhos; plate ma., 5.2. This type is used princi-
pally for renewal purposes.

G MEDIUM-MU TRIODE

P
9 e Glass type used as voltage amplifier or de-
tector in battery-operated receivers. Qutiine 34
or 35, OUTLINES SECTION. Tube requires )
four-contact socket. Filament volts (dc), 2.0; 30
‘ amperes, 0.06. Except for interelectrode capaci-
° o tances, this type is electrically identical with
F F 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 stage of battery-
operated receivers. Outline 34 or 35, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (dc), 2.0; amperes, 0.13. Typical

o'ﬂ
oﬁ

3' operation as class A, amplifier: plate volts, 180
mazx; grid volts, ~30; plate ma., 12.8; plate re-
sistance, 3600 ohms; amplification factor, 8.8; o‘c
transconductance, 1050 umhog; load resistance, F F

5700 ohms; output watts, 0.375. This is a DIS-
CONTINUED type listed for reference only.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier or biased

detector in battery-operated receivers. Outline

46, OUTLINES SECTION. Tube requires four-

32 contact socket. Filament volts (dc), 2.0; amperes,
0.06. Typical operation as clags A1 amplifier:

plate volts, 180 mazx; grid-No.2 ma., 0.4 mazx;

plate resistance, greater than 1 megohm; plate

ma., 1.7; transconductance, 650 umhos. Thisis a

DISCONTINUED typelisted for reference only.

RECTIFIER—BEAM POWER TUBE

Glass octal type used as combined half-

wave rectifier and output amplifier in ac/de

32[7 GT receivers. Qutline 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; dc output

ma., 60. Typical operation of beam power unit

as class A; amplifier: plate and grid-No.2 volts,

90; grid-No.1 volts, —7; plate ma., 27; grid-No.2 ma.. 2; plate resistance, 17000 ohms; transconductance,
4800 umhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This is a DISCONTINUED
type listed for reference only.

POWER PENTODE

Glass type used in output stage of battery-

operated receivers. Outline 42, OUTLINES

33 SECTION. Tube requires five-contact socket.
Filament volts (dc), 2.0; amperes, 0.26. Typical

operation as class A; amplifier: plate and grid-

No.2 volts, 180 mazx; grid-No.1 volts, -18; plate

ma., 22; grid-No.2 ma., §; plate resistance,

55000 ohms; transconductance, 1750 umhos;

load resistance, 6000 ohms; ocutput watts, 1.4. This is a DISCONTINUED type listed for reference only.

REMOTE-CUTOFF PENTODE . G .
Glass type used as rf or if amplifier in bat- el. (3) 2
tery-operated radio receivers, particularly those
34 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 A1 amplifier: plate volts, 180 mazx; 0‘
grid-No.2 volts, 67.5 maz; grid-No.1 volts, -3 e ¢3

min; plate ma., 2.8; grid-No.2 ma., 1.0; piate
resistance, 1.0 megohm; transconductance, 620 umhos; transconductance at grid-No.1 voltage of 22,5
volts, 16 umhos. This is a DISCONTINUED type listed for reference only.

REMOTE-CUTOFF TETRODE

Glass type used as rf or if amplifier in ac

receivers. Qutline 46, QUTLINES SECTION.

3 5 Tube requires five-contact socket. Heater volts

(ac/de), 2.5; amperes, 1.75. Characteristics as

class A; amplifier: plate volts, 250 (275 max);

grid-No.2 volts, 90 mazx; grid-No.1 voits, -3

min; plate ma., 6.5; grid-No.2 ma., 2.5; trans-

conductance, 1050 umhos; transconductance at

grid-No.1 voltage of -40 volts, 15 umhos. 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/de receivers. Outline 20, OUTLINES SEC-

TION. Tube requires lock-in socket. Heater 3 5 A 5
volts (ac/dc), 35; amperes, 0.15. For ratings,
and curves, refer to glass-octal type 35L6-GT.

Type 35A35 is used principally for renewal
purposes.

BEAM POWER TUBE

Miniature type used in output
stage of compact, ac/dcradioreceivers, 3 5 B 5
Because of its high power sensitivity at

plateand 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) . o o i vttt ittt et ettt et iiaaas 35 volts
HEATER CURRENT . . .. .ottt eta et et et iane v 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.): .
Grid No.lto Plate. . . ... .. . i i e 0.7 nuf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. .. .......... 12 puf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . ................ 9 puuf

Maximum Ratings: CLASS A; AMPUIFIER

PLATE VOLTAGE. .. ..ttt ittt iit ettt eie et iaaeanan . 117 max volts
GRID-NO.2 (SCREEN-GRID) VOLYAGE. . .. ... . ootiiitirininanennannanns
PLATE DISSIPATION. oo ottt iit ittt e e et et e e 4.5 max watts.
GRID-NO.Z INPUT . . ...t e et e et et e 1.0 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ........................... 150 max volts.
Heater positive with respect tocathode. . ... ...... ... ... ........... 150 max volts

BEAM POWER TUBE

Miniature type used in output
stage of compact, ac/dcradioreceivers,
Because of its high power sensitivity 3 SC 5
and high efficiency at plate and screen-
grid voltages available in ac/de re-
ceivers, the35C5is capable of providing
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/de receivers.

HEATER VOLTAGE (AC/DC) . .« o vt ittt it titiiinienvarenensnnneraeasnnnnn 35 voits.
HEATER CURRENT . « o ottt ittt ianeiee e asne e tn s snanenaneennevenns 0.15 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.l to Plate . ... ... . . i e i e, 0.7 puf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3........... .o 12,2 uuf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . .................. 9.0 upnf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .. .ottt ittt tinan s ttteaeanassnnsoanossunnenasnesnn . 135 maz volts
GRID-NO.2 (BCREEN-GRID) VOLTAGE . . ..o\ttt ittt ie e iaiineennnnns 117 max volts
PLATE DISSIPATION watts.

GRID-No.2 INPUT . ..... . watt
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ..............coovviiiivenens. volts

Heater positive with respect to cathode. . ............,.. volts
BuLp TEMPERATURE (At hottest point on bulb surface). . °C
Typical Operation: ]
PlateVoltage. . . ...oovivrinienennrnnnn. . volts
‘Grid-No.2Voltage. . .. .....coivirininnnannnnnn volts
Grid-No.1 (Control-Grid) Voltage volts
Peak AF Grid-No.L Voltage. . .........oiiiiiiii i iiiiiiiiiiieiinena., . volts
Zero-Signal PlateCurrent. ..................c0iinuneiss ma
Maximum-Signal Plate Current.......................ccoouu0s ma
Zero-Signal Grid-No.2 Current (Approx.).........cooviuunn.. .. ma
Maximum-Signal Grid-No.2 Current (Approx.)................... e 7 ma
Plate Resistance (APDIOX.) . . .o i ieiinientn e ineeinieennrananaennsn .. 130600 ohms
TransconduCtBICE. . . . . ..o\ttt tiie et reeraern e eraannn. .. 5800 pmhos
Load ResiBtance. . .. ... ... .. ... iiiiiit ittt .. 25600 ohms
Total Harmonie Distortion. . ..........oviiiiieiiirennnvnnnennnns - 10 per cent
Maximum-Signal Power Qutput. . . ... ... .. ... iiitiieiiniiinnnnn. 1.5 watts

Maximom Circuit Yalves (Por maximum rated conditions):

‘Grid-No.1-Circuit Resistance:
For fixed-biasoperation. . . .......................... . 0.1 maz megohm
For eathode-bias operation. ... ........................... .. G.5max megohm

INSTALLATION AND APPLICATION
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 85C5. For operation of the 35C5 in series with other types having 0.15-
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere
for the normal supply voltage.

In a series-heater circuit of the ““dc 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
85CbH'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 aceomplished by arranging the 35C5('s) on the side of the supply line which
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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 A,), 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.1 current does not flow during any part of the input cyele.

BEAM POWER TUBE

Glass octal type used in output
stage of ac/dc radio receivers. Out-
line 23, OUTLINES SECTION. Tube 35L6'GT
requires octal socket and may be
mounted in any position. This type

may be supplied with pin No.l omitted. Refer to miniature type 35C5 for installa-
tion, application information, and curves.

HEATER VOLTAGE (AC/DC) . . o vttt ttaeecneninniaaansnensoreronennns 35 volts
HEATER CURRENT . . .. ot itteetneaee sttt intaaanmanae e 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.ltoPlate. . ... .. et e 0.6 upf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No3. . ........... 13 npuf
Plate to Cathode, Heater, Grid No.2, and Grid No.8.. ... ............. 9.5 puf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .. .. ivnetnsnnsasnsanseaioainsiaenasessaeosansnonans 200 maxr volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE., . ... ...\t tiiintiiinecneeranareinns 117 maz volts
PLATE IMSSIPATION. . .. oottt iiiit e it iin e iaatcnaatiinnaanannans 8.5 max watts
GRID-NO.ZINPUT . .. .. . ittt ittt neeniaanaaes 1.0 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode. ......................... ... 150 mazx volts
Heater positive with respect toecathode. .. ................ .. ... ..... 150 mazx volts
Typical Operation: Fized Bias Cathode Bias
Plate Supply Voltage. . . ....... ... .. ... . i i 110 200 volts
Grid-No.2 Supply Voltage. . ......... ... ..., 110 110 volts
Grid-No.1 (Control-Grid) Voltage. . . .......... ... .. .. ... -7.5 - volts
Cathode-Bias Resistor. . ... ....... ... ... ... ... ... ... - 180 ohms.
Peak AF Grid-No.1 Voltage. . . ........... .. oo 7.5 8 volts
Zero-Signal Plate Current. . .. ......... ... ... ... ... .. 40 43 ma
Maximum-Signal Plate Current. . . ............. ... ... .. ... 41 43 ma
Zero-Signal Grid-No.2 Current (Approx.}................... 3 2 ma
Maximum-Signal Grid-No.2 Current (Approx.).............. 7 5.5 ma
Plate Resistance (APProX.) . ... .......curuenereiinnncnenn 14000 34000 ohms.
TransconductBNCE. . ... ..ottt e 5800 6100 umhos.
Load Resistance. . .......... ... ... . it iiiiinnnnanns 2600 5000 ohms
Total Harmonic Distortion. . . ........... ... ... . oot 10 10 per cent
Maximum-Signal Power OQutput. . .............. ... .. ..., 1.5 3.0 watts
H P
OO HALF-WAVE VACUUM RECTIFIER
H He . .
© (& Miniature type used in power sup-
‘ ply of ac/dc receivers. Equivalent in 35w4
ne@ N/ XD« performance to glass-octal type
0, 35Z5-GT. The heater is provided with
NE a tap for operation of a panel lamp.
HEATER VOLTAGE (AC/DC): * *
ENTIRE HEATER (PINS3 AND4) ... ... ... .. iieiinnnn 35 32 volts.
PANEL LAMP SECTION (PINS4 AND6) . . .. ............... 7.5 5.5 volts
HEATER CURRENT:
BETWEENPINB3AND 4. ... .. ... .0 0.15 - ampere
BETWEENPINS3ANDG. ... ... .. .coiiiiiennainnns RN - 0.156 ampere-
* Without panel lamp. ** With No.40 or No.47 panel lamp.
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PEAK INVERSE PLATE VOLTAGE. ¢ o v vvvrenreeneenroorrnosornnacanoesans 330 max
PEAK PLATE CURRENT. . .... teeeecesoeesecratntanareteraoatrieennans 600 mazx
DC OuTPUT CURRENT: No Shunting Resisto 60
) o Shunting Resistor........................ maz

With Panel Lamp and { Shunting ReSIBtOT. . . . .. o.vvonenrereeannanns 90 mazx

Without Panel Lamp. .. .. ... ... iiiiiiiiiiiiaiiiiiiiicinansnoenns 100 max
PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Fails............. e earieeteres e .. 15 mazx
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode....................... erens 330 mazx

Heater positive with reapect to cathode............. oot 330 max
Typical Operation with Panel Lamp:t}
AC Plate-Supply Voltage (rms) ........ s esaeeeenaas 117 117 117 117
Filter-Input Capacitor. . . .........coiiieiiviiaanennnn 40 40 40 40
Minimum Total Effective Plate-Supply

Impedance. ... ........ci.iiieiianieiannieeainanns 15 15 15 15
Panel-Lamp Shuntmg Resistor. .........ccooveveninnnnn - 800 150 100
DCOutput Current. . .........coviiiiinrninreneaanans 60 70 80 90

1 No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter.

Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (rms) . . .......coieirinrrennecraans
.......... 40

Filter-Input Capacitor. . .. .........coviiiiinianierurnennnns
Minimum Total Effective Plate-Supply Impedance. . ..........
DCOutput Current. . .. ... .. ...ttt ianenens
DC Output Voltage at Input to Filter (Approx.):

At hulf-load current (50 ma.). . ...t

At full-load current (100 ma.). . .......vverneennnnnnnenns
Voltage Regulation (Approx.):

Half-load to full-load current. . ... ..... ..ot

Maximum Circvit Values:
Panel-Lamp Shunting Resisto;’;:
For de output current of {80 ma

*Required when de¢ output current is greater than 60 milliamperes.

......... 117

.......... 100

.......... 136
.......... 120

.......... 16

800 max
400 max
260 max

INSTALLATION AND APPLICATION

Tube requires miniature seven-contact
socket and may be mounted in any position.

F-WAVE RECTIF

lrvee 35wW4 1 type 35C5.

E¢-35 V(zLTS BETWEEN PINS N23 &

volts

ohms
ohms

volts

ohms
ms

volts
voits

volts

ohms
ohms
ohms

OPERATION CHARACTERISTICS Qutline 13, OUTLINES SECTION. For
T 1 T S heater considerations, refer to miniature

N24 (NO TAP CONNECTION) 4 With the panel lamp connected as shown

« PLATE VOLTS=H7 RMS . .
¥ TOTAL EFFECTIVE PLATE-SUPPLY | in the diagram, the drop across R and all
= N = HM! .
T le=CAPACITORINFUT TO FILTER ] heaters (with panel lamp) should equal 117
e volts at 0.15 ampere. The shunting resistor
525 R, is required when dc output current ex-
z ceeds 60 milliamperes. Values of Ry for de
K200 output currents greater than 60 milliamperes
£ are given in tabulated data.
I=l
> 150
2 S =Sidoue TYPE
3 N Tl ~ 35wa
o Y M~ 8 W
3 = PANEL

LAMP

50 u7-v ouTeut
—/ VWV~ OTHER
LINE HEATERS

25 50 75100
LOAD MILLIAMPERE $ )
92CM-6615TI
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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. Qutline
20, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 35; amperes,
0.15. For maximum ratings, refer to glass-octal
type 35Z5-GT. For typical operation and
curves, refer to miniature type 35W4. Type
35Y4 is used principally for renewal purposes.

HALF-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of
ac/de receivers. Outline 20, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater
volts (ac/de), 35; amperes, 0.15. For maximum
ratings and typical operation, refer to glass-
octal type 35Z5-GT without panel lamp. Type
35Z3 is used principally for renewal purposes.

HALF-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
ac/de receivers. Outline 23, OUTLINES SEC-
TION. Tube requires octal socket. This type
may be supplied with pin No.1 omitted. Heater
volts (ae/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.

O HALF-WAVE VACUUM RECTIFIER

H
© Glass octal type used in power
\ supply of ac/dc receivers. The heater
e\-‘J’ @, s provided with a tap for operation
&) of a panel lamp. Outline 23, OUT-
K LINES SECTION. Tube requires

35Y4

3523

35Z4-G1

3525-GT

octal socket and may be mounted in any position. This type may be supplied with
pin No.l omitted. For installation and application considerations, refer to minia-

ture type 35W4.

HEATER VOLTAGE (AC/DC): *
ENTIRE HEATER (PINS 2 AND T) . ... oovinnnarennennnns 35
PANEL LAMP SECTION (PINS2AND8). ..........0e0uunnn. 7.6

HEATER CURRENT:

BETWEENPINS 2 AND T. .. ... ...iiiiiiiiiiiiinnnns 0.15
BETWEENPINSBAND 7. ... ... .. ... iiiiiiianinnnn.. -
* Without panel lamp. ** With No0.40 or No. 47 panel lamp.

. . HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . .. . ... vtiiiriinanenrnanrennanns ceee
PEAK PLATE CURRENT. . . ...\ tttttiiuniereneeretennnennnnoaonans een
DC OuTtpUT CURRENT: . i

With Panel Lamp and { 5j2 BHO6RE Restator. oo

Without Panel Lamp. . .. ... ..ioiiiitiitiiiiinenreteeeenennnnnnen
PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Fails. ... ..., ... . iiiiiiiiiineneanrannann
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . ...........................

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

*ok
32
5.6

0.15

700 max
600 mazx

60 max
90 mazx
100 max
15 max

3560 max
350 max

volts
volts

ampere
ampere

volts
ma

ma
ma
ma
volts

volts
volts
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Typical Operation with Panel Lamp:}

AC Plate-Supply Voltage (rms) . . ...........00vun.... 117 117 117
Filter-Input Capacitor. . . .........c.ouiiiiievnnornns 40 40 40
Minimum Total Effective Plate-Supply Impedance. . . .. 15 15 15
Panel-Lamp Shunting Resistor. . ..................... - 300 150
DCOutputCurrent. .. ................ccoveieenn.. 60 70 80

t No.40 or No0.47 panel lamp used in circuit with capacitor-input filter given under type 35W4.

Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (rms) .. ......................... 117
Filter-Input Capacitor. ... .................. ... ........ 40
Minimum Total Effective Plate-Supply Impedance. . ........ 15
DCOutput Current. . . ... ... ... ... . .00, . 100
DC Output Voltage at Input to Filter (Approx.):

At half-load current (50 ma.). ......................... 140

At full-load current (100 ma.) . ......................... 120
Voltage Regulation (Approx.):

Half-load to full-load eurrent. . ........................ 20

Meoximum Circuit Valves:
Panel-Lamp Shunting Resistor*:

For de output current of 380 MA. i

* Required when dc output current is greater than 60 milliamperes.

SHARP-CUTOFF TETRODE

Glass type used as rf or if ampiifier or as
biased or grid-resistor detector in radio receiv-
ers. Outline 39, OUTLINES SECTION. Tube

36 requires five-contact socket. Heater volts
(ac/de), 6.8; amperes, 0.3. Characteristics as
class A amplifier: plate volts, 250 max; grid-
No.2 volts, 90 mar; grid-No.1 volts, -3; plate
ma., 3.2; grid-No.2 ma., 1.7 azx; plate resist-

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in radio receivers. Qutline 34 or 35, OUT-
LINES SECTION. Tube requires five-contact
37 socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Characteristics as class A; amplifier: plate volts,
250 max; grid volts, —18; plate ma., 7.5; plate
resistance, 8400 ohms; amplification factor, 9.2;
transconductance, 1100 umhos. 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-contaet socket. Heater volts
(ac/dc), 6.3; amperes, 0.3. Characteristics as
38 class A amplifier: plate and grid-No.2 volts, 250
mazx; grid-No.1 volts, -25; plate ma., 22; grid-
No.2 ma., 3.8; plate resistance, 0.1 megohm;
transconductance, 1200 pmhos; ioad 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 33, OUTLINES SECTION. Tube re-
39/ 44 quires five-contact socket. Heater volts (ac/de),
6.3; amperes, 0.3. Characteristices as class A; am-

plifier: plate volts, 250 max; grid-No.2 volts, 90

max; grid-No.1 volts, —~8 min; plate ma., 5.8;

grid-No.2 ma., 1.4; plate resistance, 1.0 meg-

117 235
40 40
15 100

100 -
90 60

235

40
100
100

2860
235

46

800 max
400 max
250 max

volts
ohms

ohms
ma

volts

ohms
ma

volts
volts

volts

ohms
ohms
ohms

ance, 0.55 megohm; transconductance, 1080 umhos. This is a DISCONTINUED type listed for refer-
ence onty.

ohm; transconductance, 1050 pmhos; transconductance at grid-No.1 bias of ~42.5 volts, 2 yumhos. This

is 2 DISCONTINUED type listed for reference only.
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MEDIUM-MU TRIODE

® G Glass type used as resistance-coupled or
e 0 impedance-coupled amplifier in battery-oper-
ated receivers. Outline 42, OUTLINES SEC-
TION. Filament volts (dc), 5; amperes, 0.25.
Characteristics as class Ay amplifier: plate-sup-

RCA Receiving Tube Manual ————————==
‘ ply voits, 180; load resistance, 250000 ohms;
o o grid volts, —38; plate ma., 0.2; plate resistance,
F 150000 ohms; amplification factor, 30; trans-
() conductance, 200 umhos. This is a DISCON- M

TINUED type listed for reference only.

@
4 ) POWER PENTODE

° GK Glass type used in output stage of radio re-

ceivers.Outline 34 or 35, OUTLINESSECTION. 4]
Tube requires six-contact socket. Heater volts

0 ° (ac/de), 6.3; amperes, 0.4. This type is elec-

H H trically identical with type 6K6-GT. Type 41

Ga Gy is used principally for renewal purposes,

2 POWER PENTODE
e\

P e « Glass type used in audio output stage of
dy ac receivers. Outline 42, OUTLINES SEC- 42
‘ TION. Tube requires six-contact socket. Heater
0 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
oy ac/de receivers. Outline 42, OUTLINES SEC- 43
G TION. Tube requires six-contact socket. Heater
volts (ac/de), 25; amperes, 0.3. This type is
‘ electrically identical with type 25A6. Type 43
is used principally for renewal purposes.

POWER TRIODE

P G Glass type used in output stage of radio re-
© Q ceivers. Outline 42, OUTLINES SECTION.
Tube requires four-contact socket and should
preferably be mounted in vertical position. 45
Horizontal operation is permissible if pins 1 and
‘ 4 are in vertical plane. Filament volts {ac/dc),
° o 2.5; amperes, 1.5. This type is used principally
F F

for renewal purposes.

Typical Operation: CLASS A; AMPLIFIER

Plate Supply Voltage (275 volts max) . . ......... 180 250 276 volts
Grid Voltage*. .. .........ccoveneeeniinianna -31.5 -50 -56 volts
Cathode-Bias Resistor. . ...........c..coennnt, 1020 1470 © 1550 ohms
PlateCurrent. ............cveereriinnnnenn, 31 34 36 ma
Plate Resistance. . . ..........ccovivieeinnenen. 1650 1610 1700 ohms
Amplification Factor. ... 3.5 3.5 3.6
Transconductance, . . ... 2125 2175 2050 umhos
Load Resistance. . .. .........ccovniiiennennns 2700 3900 . 4600 ohms
Undistorted Power Output. . . ................. 0.825 1.6 2.0 watts

* 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/dc/battery receivers where
small size and low heat dissipation are impor- 4513
tant. Outline 11, OUTLINES SECTION.Tube
requires miniature seven-contact socket and
may be mounted in any position. Heater volts
¢ac/de) 45; amperes, -0.075. Maximum ratings:
peak inverse plate volts, 350 max; peak plate
ma., 390 max; de output ma., 65 max; peak heater-cathode volts, 175 max. Typical operation with
eapacitor-input filter: ac plate volts (rms), 117; minimum total effective plate-supply impedance, 16
ohms; de output ma. 65. This is 2 DISCONTINUED type listed for reference only.
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HEATER VOLTAGE (AC/PC):
ENTIRE HEATER (PINS 2 AND T).... . ...
PANEL LAMP SECTIONS (PINS 2 AND 3).

HeATER CURRENT:

Compliments of www.nucow.com

i
o\
WA

W&

RCA Receiving Tube Manual

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 No.l omitted. Except for difference in
heater voltage, this type has the same ratings
and typical operation values as glass-octal type
35Z5-GT. Type45Z5-GTisa DISCONTINUED
type listed for reference only.

BETWEEN PINS2AND 7. .. ... ... ... ... ... ...
BETWEEN PINS3ANDT. .. ... ... . ... ... .. i cieo..n ~

* Without panel lamp.

**x With No. 40 or No.47 panel lamp.

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/dec), 2.5;
amperes, 1.75. Typical operation as class A
amplifier (grid No.2 connected to plate at
socket): plate volts, 250 max; grid volts, -33;
plate ma., 22; plate resistance, 2380 ohms; am-

0

Eid

5.5

.15

volts
volts

ampere
ampere

plification factor, 5.6; transconductance, 2350 umhos; load resistance for maximum undistorted power
output, 6400 ohms; undistorted output watts, 1.25. This is 2 DISCONTINUED type listed for refer-

ence only.

47

POWER PENTODE

Glass type used in audio output stage of
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/de), 2.5; amperes, 1.75. Typical operation
as class A: amplifier: plate and grid-No.2 volts,

250 maz; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms;
transconductance, 2500 ymhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used
principally for renewal purposes.

49

POWER TETRODE

Glass type used in audio output stage of
radio receivers designed to operate from de
powerlines. Qutline 52, OUTLINES SECTION.
Heater volts (d¢), 30; amperes, 0.4. Typical
operation as class A, amplifier: plate volts,
125 mazx; grid-No.2 volts, 100 max; grid-No.1
volts, ~20; plate ma., 56; grid-No.2 ma., 9.5;
transeonductance, 3900 umhos; 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-contact socket.
Filament volts (d¢), 2.0; amperes, 0.12. Typical
operation as class A; amplifier (grid No.2 con-
nected to plate at socket): plate volts, 135 max;
grid volts, —20; plate ma., 6; plate resistance,
4175 ohms; amplification factor, 4.7; transcon-
ductance, 1125 umhos; load resistance, 11000
ohms; output watts (approx.), 0.17. This is a
DISCONTINUED typelisted for referenceonly.
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POWER TRIODE

P G Glass type used in output stage of af am-
e o plifiers employing transformer input coupling.
Maximum over-all length, 6-1/4 inches; maxi-

mum diameter, 2-7/16 inches. Tube requires 50
four-contact socket and should be mounted in
vertical position with base down. Filament volts
0‘0 (ac/de), 7.5; amperes, 1.25. Characteristics as
3 F Class A. amplifier: plate volts, 450 max; grid

volts, -84; cathode resistor, 1530 ohms; plate

ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 umhos; 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.

NC NC

BEAM POWER TUBE

Glass lock-in type used in output stage of

volts (ac/de), 50; amperes, 0.15. For ratings
and data, refer to glass-octal type 50L6-GT.
Type 50A5 is used principally for renewal
purposes.

BEAM POWER TUBE

stage of compact ac/dc receivers. Be-
cause of its high power sensitivity at
plate and screen-grid voltages avail-
able in ac/dc receivers, it is capable of

ac/de receivers. Outline 20, OUTLINES SEC- 50 A 5
TION. Tube requires lock-in socket. Heater

Miniature type used in output SOB 5

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
stage of compact, ac/dc radio receiv-

tivity and high efficiency at plate and
screen-grid voltages available in ac/de
receivers, the 50C5 is capable of pro-
viding a relatively high power output.

ers. Because of its high power sensi- 50C 5

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 (AOYDO) . ¢ v vttt iveten i itien e ereanennasrseneeannens 50
HEATER CURRENT. . . ot tttttiteene et eneerennananesacoasanennnnas . 0,15
DIRECT INTERELECTRODE CAPACITANCES {(Approx.):
GridNo.ltoPlate ..............covitiiininainen e e 0.7
Grid No.1 to Cathede, Heater, Grid No.2, and Grid No.38.............. . 13
Plate to Cathode, Heater, Grid No.2,and Grid No.3. . ................ . 9

CLASS A; AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . . .o\ttt it eiiatnaeaaeracascanoonans P 1356 max

GRID-NO.2 (SCREEN-GRIDQ) VOLTAGE . ... ..c.vvtiuenennannrnernn 117 mdz
PLATE DISSIPATION. . ..t iiiiiieierineeteennnaneraosaranaanas creene 5.5 max
GRID-NO.2 INPUT. . ... et e etesiateieiie e i aiesiaraes RN 1.26 max
PeAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode........................ Ceveae 180 mazx
Heater positive with respect to cathode................. N 180 max
BuLe TEMPERATURE (At hottest point on bulb surface).................... 25650 max

285

volts
ampere

wuf
wuf
puf

volts
volts
watts
watts

volts
volts
°C



Compliments of www.nucow.com
RCA Receiving Tube Manual

Typical Operation:

PlateVoltage. . . ............ 110 volts
Grid-No.2 Voltage. .. .......... 110 volts
Grid-No.1 (Control-Grid) Voltage ~7.6 volts
Peak AF Grid-No.l1 Voltage. ..." 1.5 volts
Zeéro-Signal Plate Current. ...... 49 ma
Maximum-Signal Plate Current. .. ... 50 ma
Zero-Signal Grid-No.2 Current (Approx.). ... 4 ma
Maximum-Signal Grid-No.2 Current (Approx ) . 8.6 ma
Plate Resistance (Approx.)..... . 10000 ohms
Transconductance. . . .. .. 7600 umhos
Load Resistance. .......... .. 2600 ohms
Total Harmonie Distortion. .. ... .. 9 per cent
Maximum-Signal Power Output. . .. ... .0 iitveeiniinrreeraessanaarsosas 1.9 watts
Maximum Circuit Values (For maxy rated conditions):
Grid-No.1-Circuit Resistance:

For fixed-bias operation. . .. ... ... .. it ittt 0.1 max megohm

For cathode-bias operation. . .. ....... . .. i il it 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-
heater 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

AVERAGE PLATE CHARACTERISTICS

TODE CONNECTION
200 T T T
Tyre 50C5
Ep=50 VOLTS
1751~ GRID-N%2 VOLTS =110
150 5 30
2 EC1Z
128 | s
MEL] L g
H \ -2 a
& ——— F4
< 1o u
5 I
2 % | -4 i
3 & 3
b4 N e}
e GRID-N%1 VOLYS Eci =8 3
g — ™~ ~
a e £Cr 20 -8 o 2
/ — &
4 J~—_ -0 e
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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 35W4 are connected in series.

As a power amplifier (class A;), the 50C5 is recommended for use either singly
or in push-pull combination in the power-output stage of <ac/dec’’ 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
ae/de receivers. Outline 41, OUTLINES SEC-
TION. Heater volts (ac/de), 50; amperes, 0.15.
Except for heater rating, this type is identieal
with glass octal type 6Y6-G. Type 50C6-G is
used principally for renewal purposes.

BEAM POWER TUBE

Glass octal type used in output
stage of ac/dc radio receivers. Out-
line 28, OUTLINES SECTION. Tube
requires octal socket and may be
mounted in any position. This type
may be supplied with pin No.1 omit-

50C6-G

S50L6-GT

ted. Refer to miniature type 50C5 for curves and installation and application in-

formation.
HEATER VOLTAGE (AC/DC). ... it vieiiiinn e iinnertaraneeneranssnnennnns 50 volts
HEATER CURRENT. . ...t it tteitittneeietinncnansnarennenns ereeees 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.Lto Plate. . ... ..ouie it iiiriaianns e 0.6 suf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ............. 15 i
Plate to Cathode, Heater, Grid No.2,and Grid No.3. . ................ 9.5 unf
. CLASS A; AMPLIFIER
Maximum Ratings: ’
PLATE VOLTAGE, . ...\ttt ittt innerertraniesieesratsnnssnsns 200 mazx volts.
GRID-N0.2 (SCREEN-GRID) VOLTAGE. . ... ... ittt rnennreruroneennannnns 125 max . volts
PLATE DISSIPATION. ... ..ottt iiier et reensonotosnernnosonensnnns 10 max watts
GRID-NO.Z INPUT. . .« ittt iriiteiessasatennniansesesannnens 1.25 max watts
PrAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ............ ... viiians 150 maz volts
Heater positive with respect tocathode. ... ........ ... ... oot 150 max volts
Typical Operation: Fixed Bias Cathode Bias
Plate Supply Voltage. . . .. ... . iiiii ittt 110 200 volts
Grid-No.2 Supply Voltage. . . ........oviiiinriincniiiann. 110 125 volts
Grid-No.1 (Control-Grid) Voltage. . . ......... ..o, -7.5 - volts
Peak AF Grid-No.1 Voltage. . .. ... ...ciiiiiiiernninennne 7.5 8.0 volts
Cathode-Bias Resistor. . . ........ .. ... i, — 180 ohms
Zero-Signal Plate Current . ............ ... 000t Ceeaeas 49 46 ma
Maximum-Signal Plate Current . . . ....... ... oiiiinnnnen 50 47 ma
Zero-Signal Grid-No.2 Current (APprox.). ................s 4 2.2 ma
Maximum-8ignal Grid-No.2 Current (Approx.).............. 10 8.5 ma
Plate Resistance (Approx.) .. ...........coieeucase e 13000 28000 ohms
Transconductance . . .........c.covennnretennecnenss [P 8000 8000 pmhos
Load Resistance. . .............covuiievocecaonnnne heeen 2000 4000 ohms
Total Harmonic Distortion. .. ... ettt 10 10 per cent
Maximum-Signal Power Qutput. .. ............ciivinnnnen 2.1 3.8 watts

VACUUM RECTIFIER-DOUBLER

Lock-in type used as half-wave rectifier or
voltage doubler in ac/dc receivers. Outline 20,
OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/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. Refer to
type 25Z6-GT for maximum ratings, typical
operation, and curves. Type 50X6 is used
principally for renewal purposes.
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VACUUM RECTIFIER-DOUBLER
Glass octal type used as half-wave

50Y6_GT rectifier or voltage doubler in ac/de
receivers. This type is used particu-
larly in “transformerless” receivers of
either the ac/de type or the voltage-
doubler type. Outline 28, OUTLINES
SECTION. This type may be supplied with pin No.1 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.

VACUUM RECTIFIER-DOUBLER

Glass octal type used as hali-wave rectifier

or voltage doubler in ac/dc receivers. This type

5 OY7 GT is used particularly in “transformerless’ 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 tamp. Qutline 23, QUT-

LINES SECTION. Tube requires octal socket.

For maximum ratings and typical operation as

half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. When

operated with & panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical operation are

the same as for type 26Z6-GT, except that dc output current per plate is 65 ma. Type 50Y7-GT is used
principally for renewal purposes.

HEATER VOLTAGE (AC/DC): * dok
ENTIRE HEATER (PINS 2AND T)........... . 50 46 volts
PANEL LAMP SECTION (PINS 6 AND 7). . 7.5 5.5 volts
HEATER CURRENT:
BETWEEN PINS 2 AND 7. ... viiuuiiiiiinneieanenasnsns .. 015 - ampere
BETWEEN PINS 2 AND 6. ...... it esire e, - 0.15 ampere
* Without panel lamp. ** With No. 40 or No. 47 panel lamp.

VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave rectifier

or voltage doubler in ac/dc receivers. Qutline

5027 G 36, OUTLINES SECTION. The heater is pro-

- vided with a tap for operation of a panel lamp.

Without panel lamp, heater volts (ac/de) of

entire heater (pins 2 and 7), 50; amperes, 0.15.

With panel lamp, heater volts (ac/de) of panel-

lamp section (pins 6 and 7 with 0.15 ampere

between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 maz;

peak plate ma. per plate, 400 maz; dec output ma. per plate with panel lamp, 65 maxz; peak heater-

cathode volts, 350 max; panel lamp section volts (pins 6 and 7), 2.5 maz. This is a DISCONTINUED
type listed for reference only.

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of ac-
operated receivers as a class B power amplifier.
Outline 42, OUTLINES SECTION. Tube re-
53 quires medium seven-contact (0.855-inch pin-
circle diameter) socket. Heater volts (ac/de),
2.5; amperes, 2.0. Except for heater rating, this
type-is electrically identical with metal type
6N7. Type 53 is a DISCONTINUED type
listed for reference only.

TWIN DIODE—MEDIUM-MU TRIODE

Glass type used as a combined detector,
amplifier, and ave tube. Outline 39, OUTLINES
5 5 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-
?(2) (4)X  contact socket. Heater volts (ac/dc), 2.5; am- 56

peres, 1.0, Except for heater rating, this type is

‘ electrically identical with glass type 76. Type

©) 56 is a DISCONTINUED type listed for refer-

H H 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), 2.5; amperes, 1.0. Except 57
for heater rating and capacitances, this type is
electrically identical with metal type 6J7. Type
57 is a DISCONTINUED type listed for refer-
ence only.

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/de), 2.5; amperes, 1.0. Except 58
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

Glass type used in audio output stage of
ac-operated receivers. OQutline 52, OUTLINES
SECTION. Tube requires medium seven-con-
tact (0.855-inch, pin-circle diameter) socket. 59
Heater volts (ac/dc), 2.5; amperes, 2.0, Typical
operation as class A; amplifier (triode connec-
tion; grids No.2 and No.3 tied to plate): plate
volts, 250 maz; 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
class A; amplifier (pentode connection; grid No.3 tied to cathode at socket), refer to type 6F6 with
plate voltage of 250 volts. Type 59 is a DISCONTINUED type listed for reference only.

RECTIFIER—BEAM POWER TUBE

Glass octal type used as combined half-
wave rectifier and output amplifier in ac/dc
receivers. Qutline 27, OUTLINES SECTION. 70L7-GT
Tube requires octal socket. Heater volts (ac/de),
70; amperes, 0.15. Maximum ratings of rectifier
unit: peak inverse plate volts, 350; peak plate
ma., 420; dc output ma., 70; peak heater-
cathode volts, 176; minimum total effective
platesupply impedance, 16 ohms. Typical operation and maximum ratings of beam power unit as class
A; amplifier: plate and grid-No.2 volts, 110 (117 maz); grid-No.1 volts, -7.5; plate ma., 40; grid-No.2
ma., 3; plate resistance, 15000 ohms; transconductance, 7500 ymhos; load resistance, 2000 ohms;
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 maz watt. This type is used
principally for renewal purposes.

(w)o

POWER TRIODE

Glass type used in output stage of audio-
frequency amplifiers. Outline 42, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dc), 5.0; amperes, 0.25. 7] -A
Characteristics as class A1 amplifier: plate volts,
180 maz; grid volts, —40.5; cathode resistor,
2150 ohms; plate ma., 20; plate resistance, 1750
ohms; amplification factor, 3; transconductance,
1700 ymhos; load resistance, 4800 ohms; undistorted output watts, 0.79. This is 8 DISCONTINUED
type listed for reference only.
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TWIN DIODE—HIGH-MU TRIODE

Glass type used as combined detector, am-
plifier, and avc tube in radio receivers. Qutline
39, OUTLINES SECTION. Tube requires six-
contact socket. Heater volts (ac/de), 6.3; am-
peres, 0.3. Except for interelectrode capaci-
tances and plate volts of 250 max, this type is
identical electrically with metal type 6SQ7.
Type 75 is used principally for renewal purposes.

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in radio receivers. Outline 34 or 35, OUT-
LINES SECTION. Tube requires five-contact
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
Characteristics as class A; amplifier: plate volts,
250 max; grid volts, —13.5; plate ma., 5; plate
resistance, 9500 ohms; transeonductance, 1450
umhos. 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-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receivers, particularly those employing ave.
Outline 39, OUTLINES SECTION. Tube re-
quires six-contact socket. Heater volts (ac/dec),
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-contaet socket. Heater volts
(ac/de), 6.3; amperes, 0.6. Maximum ratings
and typical operation as class B power ampli-
fier: plate volts, 250 maz; grid volts, 0; zero-
signal plate ma., 10.5; effective load resistance

(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 mazx; average plate
dissipation, 11.5 watts maz. 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
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

Ppz Py

) ©,

0)&=0)

F

to type 5U4-G. Type 80 is electrically identical with glass-octal type 5Y3-GT. Type 80 is used princi-

pally for renewal purposes.

290



Compliments of www.nucow.com

RCA Receiving Tube Manual
NE HALF-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio re-
ceivers. Maximum over-all length, 6-1/4 inches;
maximum diameter, 2-7/16 inches. Tube re- 81
quiresfour-contactsocket andshould be mounted

‘ preferably in a vertical position. Horizontal
F mounting is permissible if pins 1 and 4 are in a

vertical plane. Filament volts (ac), 7.5; amperes,

1.26. 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.

©

IO,

FULL-WAVE MERCURY-VAPOR
RECTIFIER

Glass type used to supply dc power of uni-
form voltage to receivers in which the rectified
current requirements are subject to considerable 82
variation. Qutline 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-
verse plate volts, 1550 max; peak plate ma. per plate, 600; dc output ma., 115 maz; condensed-mercury
temperature range, 24 to 60°C. This is a DISCONTINUED type listed for reference only.

FULL-WAVE VACUUM RECTIFIER

L+ 73 for
e e Glass type used in power supply of radio
equipment having high dc¢ requirements. Out-
line 42, OUTLINES SECTION. Tube requires
four-contact socket. Heater volts (ac), 5.0; am- 8 3 -v
‘ peres, 2. This type is identical electrically with
o ° K glass-octal type 5V4-G. Type 83-v is used princi-
H -

pally for renewal purposes.

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of auto-
mobile and ac-operated radio receivers. Qutline
34 or.35, OUTLINES SECTION. Tube requires
five-contact socket. Heater volts (ac/de), 6.3; 84 6Z4
amperes, 0.5. Maximum ratings: peak inverse
plate volts, 1250 maz; peak plate ma., 180 max;
dc output ma., 60 max; peak heater-cathode
volts, 4560 mazx. Typical operation with capaci-
tor-input filter: ac plate-to-plate supply volts (rms), 660; minimum total effective plate-supply imped-~
ance per plate, 150 ohms; dc output ma., 60. Typical operation with choke-input filter: ac plate-to-plate
supply volts (rms), 900; minimum filter-input choke, 10 henries; dc output ma., 60. This type is used
principally for renewal purposes.

TWIN DIODE—MEDIUM-MU TRIODE

Glass type used as a combined detector,
amplifier, and ave tube. Outline 39, OUTLINES
SECTION. Tube requires six-contact socket.
Heater volts (ac/de), 6.3; amperes, 0.3. Char- 85
acteristics of triode unit as class A: amplifier:
plate volts, 250 max; grid volts, —20; amplifica-
tion factor, 8.3; transconductance, 1100 umhos;
plate ma., 8.0; plate resistance, 7500 ohms; load
resistance, 20000 ohms, output watts 0.35. This is a DISCONTINUED type listed for reference only.

TRIPLE-GRID POWER AMPLIFIER

Glass type used in output stage of radio
receivers. Outlinre 35, OUTLINES SECTION.
Tube requires six-contact socket. Heater volts
(ac/dc), 6.8; amperes, 0.4. Maximum ratings as 89
class B amplifier (triode connection): plate
volts, 250 max; peak plate ma. per tube, 90 max;
average grid input of grids No.l and No.2
tied together, 0.35 maxr watt. This is a DIS-
CONTINUED type listed for reference only.
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X99

112-A

nziz/
M7-GT

Maximum Ratings:

PLATE VOLTAGE. . ¢ .\t vtttitieaieeteenneennanassosarasnnsasaseesnses
GRID-NO.2 (SCREEN-GRID) VOLTAGE
PLATE INPUT. ...........

Typical Operation:

Plate Voltage ... ..... ...ttt iiineirnnnncanan heereeceeaetten s
Grid-No.2 Voltage. .. .............ooiiinnnernnn Cesveneens Cerraaienaas
Grid-No.1 (Control-Grid) Voltage. . . ............... P
Peak AF Grid-No.1 Voltage. ................ Ceseeen eeetseer e

Zero-Signal Plate Current.

Maximum-Signal Plate Current
Zero-Signal Grid-No.2 Current (Approx.)............ e raeeit e
Maximum-Signal Grid-No.2 Current (Approx.)......
Plate Resistance (APProX.). . ... cueiurnniveeancacnnsscnanstoncenosess
TransconductBnee. . . . .ooiiiunni i inresiarrtaiare e e
Load Resistance. ... ......... ..ot iiinrniianetorneeainrenreennnanns

N7N7-GT
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DETECTOR AMPLIFIER TRIODE

Giass types used as detector or amplifier in
battery-operated receivers. Filament volts (dc),
8.0 to 3.3; amperes, 0.060 to 0.063. Character-
istics as class A: amplifier: plate voits, 90
maz; grid volts, -4.5; amplification factor,
6.6; transconductance, 425 umhos; plate ma.,
2.5. Operation as grid-resistor detector: plate
volts, 46; grid resistor, 0.25 to 5 megohms; grid
capacitor, 250 uuf; grid return to (4) filament.
Operation as biased detector: plate volts, 90
mazx; grid volts (approx.), -10.5. These are
DISCONTINUED types listed for reference
only.

DETECTOR AMPLIFIER TRIODE

Glass type used as detector or amplifier in
battery-operated receivers. Outline 42, OUT-
LINES SECTION. Filament volts (dc), 5.0;
amperes, 0.25. Operation as class A amplifier:
plate volts, 180 maz; grid volts, —18.5; ampli-
fication factor, 8.5; transconductance, 1800
usmhos; plate ma., 7.7; load resistance, 10650
ohms; output watts, 0.285. Operation a8 biased
detector: plate volts, 180; grid volts, —21. This
is a DISCONTINUED type listed for refer-
ence only.

RECTIFIER—BEAM POWER TUBE

Glass octal type used as combined half-
wave rectifier and output amplifier in ac/de
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.

AMPLIFIER UNIT”AS CLASS A; AMPLIFIER

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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RECTIFIER UNIT AS HALF-WAVE RECTIFIER

Maximum Ratings:
PEAK INVERBE PLATE VOLTAGE. . . .. .\ 0ittiniiieiiintnnnaeeeannnnanas
PEAK PLATE CURRENT
DC OutpuT CURRENT
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode.................ccooivnt,

Typical Operation (Capacitor-Input Filter):

AC Plate-Supply Voltage (rms) .. ... ... ...ttt iiiiiininrenionneans
Filter-Input Capacitor ... ... ... ...ttt iitiinrtiierennsnnnasnnanrans
Minimum Total Effective Plate-Supply Impedancet......................
DCOutput Current. . . . . ...ttt ittt eitnn i inassannssneneranes
DC Output Voltage at Input to Filter (Approx.)........... ...,

360 max
450 max
75 maz

176 max

76
122

volts

volts

volts
uf
ohms
ma
volts

{When a filter-input capacitor larger than 40 uf 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 A, AMPLIFIER

Maximum Ratings:

PLATE VOLTAGE. . ... i it ittt it it et aaraans
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . ... ...ttt iianaaaannn
PLATE DISSIPATION . . . .ottt it iie ittt naaaneaneaaaaecnns
GRID-NO.2 INPUT . . .. i i i it it e i

Typical Operation:

Plate Voltage. . . .. .. ... . i ittt it et iiret e rarnanees
Grid-No.2 Voltage
Grid-No.1 (Control-Grid) Voltage. . .. ... .. oot ierrnenen
Peak AF Grid-No.1 Voltage. . . .. ...ttt ittt iienineisncieannenns
Zero-Signal Plate Current. ... ... ... viun i eiiernanenrraananecnes
Zero-Signal Grid-No.2 Current. . ... ... .0ttt it ianaenenan
Plate Resistance (ApProx.). . ... ..iuniinit it inniiianeniaannaneenn
TransconducCtanCe. . . ... ... ..ttt ittt it i
Load Resistance. . . ... ... ... . ittt ..
Total Harmonie Distortion. . .. ... .. .. it
Maximum-Signal Power Qutput. .. ... ... . i i iiiiriineennennananans

Maximum Circuit Values (For maximum rated conditions):

Grid-No.1-Circuit Resistance:
For fixed-bias operation . ... ... . ... ... ... ... it
For cathode-biag operation . . ... ... ... .. . it iiiiiiiiaiieeans

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/de), 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
"G) o) Miniature type used in power sup-
ply of ac/dc/battery radio receivers.
@) (7) The heater is designed for operation
NC N directly across a 117-volt ac or de sup-
ply line.
1C
HEATER VOLTAGE (AC/DC) .« «« vt veneeenenenararnesernns reeneenns eeeea
HEATER CURRBENT. . . v.uveteaceestetasnansnaterosnsossasesssssasas cees
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wats

volts
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volts
volts
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HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . cen e
PEAK PLATE CURRENT. ..
DC OUTPUT CURRENT . . . . vt tiinetenetretuneannsenenesennensioioneans
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .
Heater positive with respect to cathode. ........... et ..

Typical Operation (Capacitor-Input to Filter):

AC Plate-Supply Voltage (rms) .. .......
Filter-Input Capaeitor. . ....... .
Minimum Total Effective Plate-Supply Impedancet
DC QutputCurrent. . .......................
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. . . ........... ... ... oo,

330 max volts
540 maz msa
90 max ma
175 maz volts
100 ma volts
117 " volts
30 uf
20 ohms
90 ma
130 volts
110 volts
20 volts

I When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply

impedance than the minimum value shown to limit the peak plate current to

OPERATION

the rated value.

CHARACTERISTICS

TYPENTZ3I

E¢=ITVOLTS
PLATE VOLTS =II7RMS

TOTAL EFFECTIVE PLATE -
SUPPLY IMPEDANCE =20 OHMS

INSTALLATION AND APPLICATION C=CAPACITOR INPUT TO FILTER

Type 117Z3 requires miniature seven-con~
tact socket and may be mounted in any position.

N\

Outline 13, OUTLINES SECTION. It is espe- N

cially important that this tube, like other power- ' Q"\% A

handling tubes, should be adequately ventilated. AN
Refer to the CIRCUITS SECTION for ., N

typical application of the 117Z3 as a half-wave

rectifier in a portable 3-way superheterodyne

>

recejver.

o

DC OQUTPUT VOLTS AT INPUT TO FILTER

HALF-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
ac/dc/battery radio receivers. Dimensions:
maximum over-all length, 3 inches; maximum

]]724—61. seated height, 23/ inches ; maximum diameter,
1-5/16 inches; T-9 bulb; intermediate-shell
octal 7-pin base. This type may be supplied with
pin No.1 omitted. Tube requires octal socket.
Heater volts (ac/de), 117; amperes, 0.04. Maxi-
mum ratings as half-wave rectifier: peak inverse

4] 40 80 12
DC LOAD MILLIAMPERES

0
92CM-6633T1

P

()
NC

WAL D
O,

NC

plate volts, 350 maz; peak plate ma., 540 maz; 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 ohms; dc output ma., 90. This is 2 DISCONTINUED type listed for reference only,

VACUUM RECTIFIER-DOUBLER
Glass octal type used as half-wave rectifier
'I]7Z6_GT or voltage doubler in ae/de receivers. Outline
23, OUTLINES SECTION. Tube requires octal
socket and may be mounted in any position.
This type may be supplied with pin No.1 omitted.

Heater volts (ac/dc), 117; amperes, 0.075. This
type is used principally for renewal purposes.
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HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . .. .. .. itiiinrnrirsenesnnessconssnna . 700 mazx volts
PEAK PLATE CURRENT (Per Plate). ........ ..o iiiiiiiiienrnniannecnnn 360 mazx ma
DC OuTPUT CURRENT (Per Plate). .. ......oo ittt 60 max ma
PEAK HEATER-CATHODE VOLTAGE. . . ... iititiiiiiriereitasonansnnnna 360 max volts

Typical Operation (Capacitor-Input Filter):®

AC Plate-Supply Voltage per Plate (rms). ... 117 160 236 volts
Filter-Input Capacitor. .. .............covvuune 40 40 40 uf
Minimum Total Effective Plate-Supply Impedance

per Platet. ........... . it 15 40 100 ohms
DC QOutput Current per Plate. . ............... 60 60 60 ma

VOLTAGE DOUBLER
Maoximum Ratings:
(Same as for Half-Wave Rectifier)

Typical Operation: Half-Wave Full-Wave

AC Plate-Supply Voltage per Plate (rms) . .................. 117 117 volts
Filter-Input Capacitor. . . ... ... ... . iiiiiiiiiiiaanns 40 40 uf
Minimum Total Effective Plate-Supply Impedance per Plate}. . 30 15 ohms
DCOutput Current. . . ... ... it 60 60 ma

© I'n half-wave rectifier service, the two units may be used separately or in parallel.
+ When a filter-input capacitor larger than 40uf is used, it may be necessary to use more plate-supply
jmpedance than the minimum value shown to limit the peak plate current to the rated value.

POWER TRIODE

Gilass type used in output stage of radio re-
ceivers. Outline 42, OQOUTLINES SECTION.
Filament volts (ac/de), 5.0; amperes, 1.25.
Characteristics: plate volts, 250; grid volts, —-60; ]83 / 483
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
listed 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; 485
grid volts, —9; amplification factor, 12.5; plate
resistance, 8900 ohms; transconductance, 1400
umhos; plate ma., 5.8. This is a DISCON-
TINUED type listed for reference only.

CURRENT REGULATORS

Constant-current regulating devices (bal-
last tubes) used in radio receivers. Bases fit the

standard mogul screw socket and tubes may be 876
mounted in any position. Tubes operate at high
bulb temperature. They must be surrounded by 88 6

a protective metal ventilating stack. Operating
conditions: voltage range, 40 to 60 volts; am-
bient temperature, 150°F; operating current for
the 876, 1.7 amperes; for the 886, 2.05 amperes.
These are DISCONTINUED types listed for
reference only.
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“REA Bicture Tube

Aluminized Extorsal Apprar. Maximom Dimensions
Scroom Conlctive Horkooatsl Inches
Coating Facasing | Dofliction | Dofigciion|
Esvelope | Aswisk () | Facaplalegs Methof | Auly
l doatles ot | eomme | oy | o
Tye “Shwrama” M. e, Osgroes | Loogth Die &
[ ] sl suf Diagenal
Black-and-White Types .
5TP4s © Yes cL 500 100 E M | so |12y 514 — —
70P4 © No CL 1500 400 | E M | so | 143 75 — —
7iP4 © No cL None | None E Eo| — 1473 744 — —
3DP4 [©] No | FG 350 250 E M |8 |10y 8l3 ™% | 6%
9AP4 @ No CL None | None E M |40 | 2134 914 — .
10BP4 @ No Same as 10BP4-A, except has clear glass faceplate.
108P4-A | © No FG | 2500 500 | M M| 52 |18 105 — —
10FP4-A © *Yes FG 2500 500 M M { 50 18 1035 — —
12AP4 [€) No CL None | None E M | 40 2534 123 — —_
12kP4-A | © | *Yos FG | 2500 500 M M| 54 |18 129%; — =
121P4 ] No Same as 12LP4-A, except has clear glass faceplate.
12LP4-A © No FG 2000 750 M M | 57 | 1935 | 129 — —
'l‘:‘g:{ Bl| No| Fo-| 2000 750 M| M| es [1674] 1335] 12mg| omg
14HP4 Gl No FG | 2000 750 | E M | 65 |17 | 1336 | 1286 | 9%s
14RP4 [6] No FG | 1200 800 E M | 85 [14l5 | 1415 | 1335 | 10m4
14RP4-A 6] *Yes Same as 14RP4, except has aluminized screen.
16AP4 No Same as 16AP4-A, except has clear glass faceplate.
16AP4-A | @ No| FG | None| None| M| M| 53 |225%| 16 — -
16DP4-A © No FG | None| None| M M| 60 |21 16 — —
16GP4 @ No Same as 16GP4-B, except has Filterglass faceplate.
16GP4-A @ No Same as 16GP4-B, except has clear glass faceplate.
166P4-B | @ No | FFG ] None I None| M M| 70 ] m ,'(,l 16 — l —
16GP4-C @ No Same as 16GP4-B, except has frosted clear glass faceplate.
16lP4-A | © No FG | 2000 750] M M| s2 [225;] 16 — —
16RP4, . . .
'“"/ G| No| Fa | 1see| 50| M| M| e |1e5]| 16y, | a3 | 13
“%R:;_AA/ @ *Yes Same as 16RP4/16KP4, except has aluminized screen.
16TP4 @ No FG 2000 750 M M| 65 1844 16345 14154 | 1144
16WP4-A | © No FG 1500 750 M M| 70 [11815] 16 — —
17AVP4/ .
\7ATPA [a] No FG | 1500 12000 E M| 8 |16 163, | 15% | 128¢
117 7AAVTPP44-AA @ *Yes Same &s 17AVP4/17ATP4 except has aluminized screen.
178P4-A | [G] No FG l 1500 l 750 [ M l M| 65 [ 19%; l 163 | 15%; I 1213
17BP4-8 [G] *Yes Same as 17BP4-A, except has aluminized screen.
17¢P4 ) No le None Nonel M l M| 66 |19 I 17 I 16%% l 1234
17CP4-A ] No Same as 17CP4, except has Filterglass faceplate.
17GP4 No| FFG| None| None] E M| 66 | 1955 17 164 | 1234
17HP4/ [a] No FG 1500 750 E M| 65 | 19% | 1687 | 153 | 12mg
17RPA
w7HPaB | [G]| *Yes FG | 1500 750 E M| 65 | 10% | 168y | 1% | 1284
174 g No{ FG 7s0]  seof M| M| e |19 ] 163 | 15% | 12135

For notes and basing diagrams, see pages 300 and 301.
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Characteristics Chart

Marimam Typical Operating Conditions ia Gria-Drive Servics
High Bas lliﬂ;' Final 'Tn
Neck Wisinam ; ' Vatge Nt v | 1T
Logh | S Sie b vy jy st Gt Fucasing Tl | Magmel
[ [ Wher®) No.2 Elcirode Extinction of Mia.
("::9 vilts Vi o Focesod Rastwr | Gamsses m
4 Black-and-White Types
7% 414 Dia. Cavity Cap | B | 27000 27000 200 4320 to 5400| --37 to —93} None 5TP4=
8% 6 Dia. Cavity Cap | B 8000 6000 250 1215 to 1645 ] ~—22 to —58 — 7DP4
— 6 Dia. Base Pin C| 6000 6000 @ 1620 to 2400 | —67 to —163| None 7)P4
. | 6000 150 |+15to +315] ~13t0 —35] 31
1 3
84 | Phx5% | CavityCap| J| 8000 8000 200 |+601t0 +360) ~171t0 —46] 36| B8DP4
10 7% Dia. | Medium Cap| D 7000 7000 250 1190 to 1796 | —15 to —55( None GAP4
Ratings are typical operating conditions are same as for type 10BP4-A. 10BP4
84 914 Dia. Cavity Cap | E | 12000 | 8000 to 12000 250 — —~22to —58 — 10BP4-A
84 914 Dia. | Cavity Cap| E | 12000 | 8000 to 12000] 250 = Z22to —58| None | 1OFP4-A
9% 1034 Dia. | Medium Cap| D 7000 7000 250 1190 to 1790 ;| —15 to —55] None 12AP4
7% 11}4 Dia. | 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
8Y 11 Dia. | Cavity Cap| E | 12000 [ 9000 to 12000{ 250 = ~22t0 —58] — | r2LP4-A
5, N 12000 300 — ~28to —72 29 I‘EP‘/
1%
73 | 11)4x 83| Cavity Cap| E | 14000 14000 300 _ 28 to —72 31 14CP4
5 . 12000 300 |[—50to +265] ~28to 72 29
3 )
7 | Wx 8% CavityCapf H| 24000| o0, 300 |~55to +310{ ~28t0 —72{ 31| V4HP4
10000 300 }—50to +350f —26to —70 34
L .
6} | 12%x9)3 | Cavity Cap| H| 14000 14000 300 |+70to +470] ~261t0 —70| 41 14RP4
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. 16AP4
. Metal-Shell 9000 300 — —28to —72 25
34
% | 143 Dia. Lip Fi 190000000 J 300 - ~28to 72| 29 | V6AP4-A
7% 1414 Dia. Cavity Cap| F| 15000 9000 to 15000 250 - N —22to —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
Metal-Shell 12000 300 — —~28to —72 29
34 Di -
6% l 1434 Dia. Lip , F 14000! 14000 I 300 _ J _28to _nl 31 16GP4-8
Ratinés and typical operating conditions are same as for type 16GP4-B. 16GP4-C
734 1414 Dia. Cavity Cap| E| 1400012000 to 14000] 300 — —28to —72 — 16LP4-A
< . 12000 300 — —28to ~72 29 16RP4/
1 L L
75 | 1343 x 1015 | Cavity Cap| A 16000 14000 300 _ —28to —72 31 16KP4
Ratings and typical operating conditions are same as for type 16RP4, 16KP4. ‘166RKPP44-AA/
. 12000 300 — —-28to —72 29
7; 3 1 i
624 1344 x 1015 ! Cavity Cap| E| 14000 14000 300 _ —28to —72 31 16TP4
7% 1414 Dia. Cavity Cap| E| 1600012000 to 16000 250 — —22to —58 - 16WP4-A
N 14000 300 |-55to +310 —28to —72 31 I7AVP4/
) 14
6% | 1% x1l5) Cavity Cap| Hf 16000 0, 300 |-65t0 +350] —28t0 —72] 33| 17ATP4
Ratings and typical operating conditions are same as for type 17AVP4 '17ATP4. 1177AAVT|:’:AA
' v . | 12000 300 - ~28t0 —72] 29
7% l 1454 x 1114 | Cavity Cap| A 16000[ 14000 300 _ 2810 —72 31 17BP4-A
Ratings and typical operating conditions are same as for type 17BP4-A. 178P4-B
Metal-Shell 12000 300 —_ —28to —72 29
)
e l 14 x 114 Lip Fl 16000} 4000 I 300 ] — l —28to —72| 31 17cp4
Ratings and typical operating conditions are same as for type 17CP4 17CP4-A
Metal-Shell 12000 300 2040 to 2760 -28 to —72 29
3, 1
T4 | Mx 10t Lip G| 16000 4000 300 |2380t03220| —~28t0 ~72| 31| 17GP4
. 14000 300 |—5Sto 4300 —28to —-72 31 ]7"?4/
)
T | Mgx 1l CavityCap| H 16000 o0, 300 [—65to +350| ~28t0 —72{ 33 [ 17RP4
N 14000 300 | —55to +300) —28to —72 31
034 | Wex i) Caviy Cap| Hi 16000} cp0, 300 |—65to +350] —28to 72| 33| V7HP4-B
. 14000 300 —_— —28to —72 31
1 3,
7 [ 13x103 | Cavity Cap A| 180000 o, 300 - —28w -72| 33| 17P4
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RCA Picture Tube

{continued from

Aduinized Exiersal Apgraz. Mazimen Dimensions
@ Scroen Coaductive _ [Horizontal Inches
. Coatiog Focusing | Deflection| Deffoction —
Enveloge | Asterish ') | Facoplateo Method | Method | Mngle | orean | Eeriepe
Tre “Shermr” . N Dogrees | teogth | Oaw | Wb | He
m il sl Diagonal
‘Black-ond-White Types (Cont'd) .
1177'5;{ No FG+s| 1500 750 E M | g5 | 198 | 1634 | 153 | 12135
17LP4-A *Yes FG++| 1500 750 | E M 65 |19% | 1637 | 158G | 12185
17QP4 No FG*4| 1500 750 | M M 65 [ 19% | 16371 | 158 | 1235
17QP4-A | [G] | *Yes FG*4| 1500 750 | M M | 65 [ 19% | 16% | 15%g | 1235
17TP4 M) No | FFG | None | None| E M 66 | 1955 [ 17 164 | 1234
19AP4 @ No Same as 19AP4.B, except has clear glass faceplate.
19AP4-A ® No Same as 19AP4.B, except has Filterglass faceplate.
19AP4-B @ No FFG TNone None M M 1 66 ] 22 1837 ] — l -
19AP4.D @ No Same as 19AP4-B, except has frosted clear glass faceplate.
20CP4 No FG | None | None | M M 66 | 21135 | 203 | 1874 | 151
22%'::';44‘_‘1 No | PG | 750 | soo| ™M | M | 66 |217¢ | 200 | 185! 151
22%'::';‘4‘_‘:0/ “Yes | FG 750 | seo] M | M | 66 |21% | 200 | 189 15
2‘;’;::;:/ Bl| mNo| Fo | 1s00] 70| E | M| e6 |2204 | 200 | 18| 1514
20HP4-D *Yes | FG | 1500 750 | E M | os6 | 2205 | 2075 | 18| 1St
21ACP4-A *Yes FG 2500 | 2000 | M M 85 | 2035 § 2135 | 2084 | 1615
21ALP4-A | [G] | *Yes FG 1500 | 1000 E M 85 2034 | 2105 | 2035 | 1613
21A1P4-B “Yes FG | 1500 [ 1000 [ E M | 85 |20% | 21% | 2035 | 165
21AMP4-A *Yes FG 2500 | 2000 | M M 85 |2035 | 2136 | 2034 | 1615
21AP4 | No | FFG | None | None| M | M | 66 [2255 | 21 197 | 1535
21ATP4 | [G] | *Yes| FG | 1500 | 1000| E M | 85 [20% | nls | 2035 | 1615
21ATP4-A *Yes Same as 21ALP4-B.
22‘&‘8;‘4/ G| wo| re l 2500 | 2000 | E | M I 67 | 23135 1 215 I 2094 ! 1615
221'|AAVUP:4-AA/ @ *Yes Same as 21AVP4/21AUP4, except has aluminized screen.
21AwWP4 | [G] | *Yes| FG | 1500 | 1200 M| M | 67 |23u5| 2115 | 203 | 161
21CEP4 [G] | *ves FG 2500 | 2000 E M | 106 | 143 21ks | 2035 | 1613
21EP4 @ No Same as 21EP4-A, except has no external conductive coating.
21EP4-A No FG-AT 750 500 l M I M | 65 | 2335 | 21ug | 203 J 15134
21EP4-8 *Yes Same as 21EP4-A, except has aluminized screen.
21FP4-A [G] No FGM] 750 l 500 E | M J GSJ 23% | 21 I 20%1 L1504
21FP4-C *Yes Same as 21FP4.A, except has aluminized screen,
21mps | [M] No | FFG | None| Nonef E Ml 66 | 225% I 21 l 19%1 1535

For notes and basing diagrams, see pages 300 and 301.
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pages 296 and 297)

Maxisen Typical Operating Conditions i Grid-Orive Sorvice
High Bas- % Fiad '
Neck Misinen dage | OV TR I e
Loagth Seroon Sire Tm n f;mh il oid- Facasiug o Vil Mageet g
s faches (Wier®) Ne. 2 Elactrode Extinction of Min.
(%l;) olts vaits Veits Focmsod Rastr | Gagsses T,
‘ Black-ond-White Types {Cont'd)
. . 14000 300 |—55to +300{ —28to —72 31 |7|.P4/
1 17 3
T | M4 x 105 | Cavity Capj H) 16000} 50, 300 |-65to +350| —28t0 —72{ 33 | 17VPa
- . . 14000 300 |-—55to +300{ —28to —72 31
14 1 3 i
Te | MM x 103 | Cavity Cap | H) 16000 | 500 300 |~65to +350 | —28t0 —72| 33 | VLP4-A
12000 300 — —28to —72 29
1 1 37 1
7% 144 x 103§ | Cavity Cap| A | 16000 14000 300 B _98to —72 31 17QP4
12000 300 — —28to —72 29
1 1 3 i
7Y%4 1414 x 1037 [ Cavity Cap | A | 18000 14600 300 . 28 to —72 31 17QP4-A
Metal-Shell 14000 300 | —55to +300) —28to —72 31
7l 1 3, lo”
% - = s Lip G} 16000 16000 300 | —65to 4+350| —28to 72 33 177P4
Ratings and typical operating conditions are same as for type 19AP4-B. 19AP4
Ratings and typical operating conditions are same as for type 19AP4-B, 19AP4.-A
. Metal-Shelt 12000 300 — —28to —-72 29
14 1
% I 174 Dia. I Lip F LIGOOO 14000 [ 300 — 1 ~28 to —72] 31 | 19AP4-8
Ratings and typical operating conditipns are same as for type 19AP4-B 19AP4-D
. 14000 300 — —28 to —72 31
34
% 17 x123{ | Cavity Cap| F| 18000 16000 300 _ 28t —72 33 20CP4
. 14000 300 — —28to —72 31 2°DP4.A/
3
6 17 x123{ | Cavity Cap| A| 13000 16000 300 . 28t —72 13 20CP4-A
. 14000 300 — —~28to —72 31 200?4-C/
3
6 17 x12% | Cavity Cap| A| 18000 16000 300 _ 98to —72 13 20CP4-D
. 14000 300 | —55to +300| —28to —72 31 mHPLA/
1 3
T4 | 17 x12% | Cavity Cap| H| 16000 | 40, 300 | —65to +350| ~28to —72| 33 | 20MP4
14000 300 {—55to +300| —28to —72 31
1 35 it
T4 | 17 x12% | Cavity Cap| H| 16000 050 300 | -65to +350| —28t0 —72| 33 | 20HP4-D
. . 16000 300 — —28to —72 33
7Y% | 194 x 1545 | Cavity Cap| A | 20000 18000 400 . _37 to —96 35 | 21ACP4-A
. . 16000 300 | —65to +350| —28to ~72 33
7Y% 194 x 15l | Cavity Cap! H/| 18000 18000 400 | —75 to +400| —37 to —96 35 21ALP4-A
. o 16000 300 | -65to +350| ~28to —72 33
7% | 19%sx 15k | Cavity Cap) H} 20000 | 55, 400 | —751t0 +400] ~37t0 —96| 35 | 21ALP4-B
. 16000 300 — —~28to —72 33
7% 1934 x 15}z | Cavity Cap| Al 18000 18000 400 o 37 to —96 35 21AMP4-A
Metal-Shell 14000 300 — —28to —72 31
1 1)
IR L BTN Fl 180001 6000 300 - —28to —72| 33| 21AP4
7% 19145 x 155 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
. 16000 300 | —651t0 4+350| —~28to —72 33 2]AVP4/
b7 ! 1936 x ISKaTC‘“’“Y Cap| Hj 18000 18000 400 | -75to +4ool —~37 to —96] 35 [ 21AUP4
Ratings and typical operating conditions are same as for type 21AVP4/21AUP4. 22"IAAVUPP44-AA/
. 16000 300 — —28to —72 33
7% 1944 x 1515 | Cavity Cap| Al 18000 18000 400 _ 37 to 96 35 21AWP4
—y 14000 300 0 to +400 —-28to —7%
i K
5 194 x 154 | Cavity Cap K 18000 16000 200 0 to +400 36 to —94 None! 21CEP4
Cavity Cap| F |Ratings and typical operating conditions are same as for type 21EP4-A| 21EP4
14000 300 — ~28to —72 31
15, I 7 -
7856 | 19Y4 x 1374 | Cavity Cap| A | 18000 I 16000 ] 300 . Ln to —72 33 21EP4-A
Ratings and typical operating conditions are same as for type 21EP4-A 21EP4-B
. 14000 300 | —55to +300] —28to —72 31
156, 1 7
5% l 1914 x 13% | Cavity Cap| H 13°°°J 16000 300 | —65to +3sol ~28to —72[ 33 | 21FP4-A
Ratings and typical operating conditions are same as for type 21FP4:A 21FP4-C
Metal-Shell 14000 300 | —-S5to +300] —~28to —72 31
1 1 .
74 , 183 x 13 [ Ty l G ‘“""f 16000 I 300 |—65¢t0 +3so[ ~28to —72 l 33 | 21MP4
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RCA Picture Tube

(continued from

Auminized External Approv. Maimen Dimenions
@ Scrvn = T R N~ e
o | s | Fons |0 | | M S| ot | o | v -
“Shwram” M; M. Degroes Dia.
Tre ™ pr -
Black-and-White Types (Cont'd) ‘
21YP4 [l No FG l 750 ] 500 E ] M I 65 lza% l 2111 I 2034 [ 15145
21YP4-A * Yes * Same as 21 YP4, except has aluminized screen.
21zP4-A | [G] No FG [ 750 l 500 M l M l 65 23%' 21 I 2034 I 1514s
21ZP4-B @ * Yes Same as 21ZP4-A, except has aluminized screen.
24CP4-A [G] | * Yes FG 2500 2000 M M 85 | 2113 24%% | 2234 | 18%
24DP4-A *Yes | FG | 2500 | 2000 | E M | 85 |213s | 24y | 22134 | 18%
24VP4-A @ *Yes FG 2500 | 2000 M M 85 21%% 2414 2234 | 18%
24YP4 * Yes FG 2500 | 2000 E M 85 (2115 | 2415 | 22V | 18%;
27MP4 M) | *Yes | FFG | None | None | M M 85 | 223 | 2715 | 253 ) 2044
Color Types
15GP22» | © Yes CL | 3000 | 1500 | E M |45 (2605 | 14%p.| — —
21AXP22 | @) | Yes | FG | None| None | E | M | 70 |25% | 2004 — -
21AXP22-A| @ Yes FG | None | None | E M | 70 | 253 | 2emgt| — -
NOTES
Light face=Discontinued type. M= Magnetic.
[G]=Glass rectangular. E=Electrostatic.
©® =Glass round. "Projection type.
[#}= Metal rectangular, {JSpherieal, unless otherwise specified.
&= Metal round. 44(Cylindrical faceplate.
CL=Clear glass. tAt ultor lip-terminal.
FG=Filterglass. # At faceplate. .
FFG=Frosted Filterglass. ®eoThis type has a flat, aluminized, Filterglass,
*“Silverama’ type. phosphor-dot, screen plate.
BASING DIAGRAMS

DJ3 DJg

A 8 [+ D
ULTOR = G3 + Cl ULTOR = G4 + CL ULTOR = G, + G, + CL ULTOR = G4 + CL
FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G, FOCUSING ELECTRODE = 63

E F 6
ULTOR = 63 + CL ULTOR = G3 + CL ULTOR = G3 + G5 + CL
FOCUSING ELECTRODE = G

300



Compliments of www.nucow.com

Characteristics Chart
pages 298 and 299)

Maiman Typical Oporating Conditions in Grid-Drive Servics
Fimadl (X']
.| High- Finsd
Nock Misiswn W | ks . cene e |0T0
Yoltage ng | Vollage Pk Veltage
Langth Seroen Size Elactrode G- Focusing For Vissal Magaet
faches fockes Tormind Eloctrade o) Ne.? Elctrods Exfocson o Min.
(Im:) Vetts Yol Vots fomed Rt | Gamssts T,
‘ Black-and-White Types (Cont'd)
- . 16000 300 —65to 4350} —28to —72 33
13 1 3
73 1914 x 143 | Cavity Cap | H | 18000 [ 18000 300 l"7° to +395I 28 to _nl 35 21YP4
Ratings and typical operating conditions are same as for type 21 YP4. ‘| 217P4-A
. 16000 300 —_ —28to —72 33
14 1 3, i
713 [ 1914 x 14,{6) Cavity Cap | A | 18000 ) 18000 300 — I 28t ‘"l 35 | 21ZP4-A
Ratings and typical operating conditions are same as for type 21ZP4-A. . 21ZP4-B
. - 16000 300 —_ —28to —72 33
1, 7 7. 1
7Yy 2174, x 1675 | Cavity Cap | A | 20000 18000 400 _ 37 to —96 35 24CP4-A
5 . 16000 300 [—65to +350| —28to0 —72 33
1 7 7
712 | 217 x 167, | Cavity Cap | H | 20000 18000 400 | =75 to +400 | —37 to —96 35 24DP4-A
. 164 00 _— —28to —72 33
716 | 2% x 167 | Cavity Cap | A | 22000 202‘;2 ioo - e Zoa 37 | 2avPa-A
7Y 214 x 1674 Ratings and typical operating conditions are same as for type 24DP4-A 24YP4 -
.| Metal-Shell 16000 300 —_ —28to —72 33
1, 7 [
Tz | Wiex 184 Lip 18000 I 16000 400 — —37t0—96] a3 | MP4
Color Types
. For additional data, refer to technical bulletin
1035 | 1115 x 835 | Metal Flange{ L | 20000 available on request. None| 15GP22
Metal-Shell For additional data, refer to technical bulletin
17 M y
92g | 1914 x 1514 Lip 25000 available on request. None| 21AXP22
iti , ref ical bulleti
9% | 19% x 15) | Metal Sheil | N | 25000 T e onal dave, Tefer to technical BUlletin | None |21AXP22-A

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.

© Deflection factors (de/in.) for typical operating
conditions shown:

Bh & B2 (mearer screen) DJs & D)s (wearer base)
106 to 246 150 to 204

® ULTOR is defined as the electrode, or the elec-
trode in combination with one or more additional
electrodes connected within the tube to it, to
which is applied the highest dc¢ voltage for accel-
erating the electrons in the beam prior to its de-
flection.

° Grid No. 2 connected to final high-voltage
electrode within tube.

BASING DIAGRAMS
G3,65,CL
8!

H J
ULTOR = 63 + G5 + Ct ULTOR = G3 +

FOCUSING ELECTRODE = G4

-
ULTOR = G4 +

t
ULTOR.~ G5 + G4 + CL
FOCUSING ELECTRODE = Gy

301

FOCUSING ELECTRODE = G4

FOCUSING ELECTRODE =~ G3

K
ULTOR = G5 + G5 + CL
FOCUSING ELECTRODE = G,

G5+ CL

Gzg Ga?i
®)
Kg 9 o
Kr(@) 28
G Gig .
OXD,
H H
N

Gy + b ULTOR = 64 + Gg+ CL + R

FOCUSING ELECTRODE = G4
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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 eircuit 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

&
]

©
LT (T
[ (L 7
. &—lWV.AC"é

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 characteristics of a tube are
far more important in 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

DIRECT-
CURRENT
METER o

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

DIRECT-
(A) curREnT
METER

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 under static conditions im-
poses limitations not encountered in the
second form of test made under dynamic
conditions.

The dynamic transconductance test
illustrated in Fig. 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

difilid
1NN

Py

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

RCA Receiving Tube Manual

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:

Ib? X Ry

Po = =5105

where P, is the power output in watts,

Fig. 97

Ib is the dc current in amperes, and Ry,
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. Itissuggested that the charactes-
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
characteristicsand thosewhich arestand-
ard for that particular type. Since the
operating conditions imposed upon a
tube of a given type may vary within

RCA Receiving Tube Manual
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wide limits, it is impossible for a tube-
testing device to evaluate tubes in terms
of performance capabilities for all appli-
cations. The tube tester, therefore, can-
not be looked upon as a final authority
in determining whether or not a tube is
always satisfactory. Actual operating
test in the equipment in which the tube
is to be used will give the best possible
indication of a tube’s worth.
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Resistance-Coupled Amplifiers

Type Chart No. | Type
114 1} 6SH7
185 216837 (GT)
1U4 31 6SL7-GT
1U6 2|1 6SN7-GTB
3AU6 8(6SQ7 (GT)
3AV6 20 | 6SR7
4AU6 8|6STT7
6AQ6 T|6SZ7
6AQ7-GT 716T8
6AT6 7{7AU7
6AU6 8|8CG7
6AV6 20| 12AT6
6B8 5112A06
6BF6 91 12AU7
6C4 10]12AV6
6C5 (GT) 11| 12AX7
T 11(12C8

6‘3-63? 14| 12J5-GT
6C8-G 12 T
6CG7 13 12J7'GT3P
6F5 (GT) 17112Q7-GT
6F8-G 13(1288-GT
6J5 (GT) 13| 128C7

T 11]|12SF5
637 (GT)zp 14| 12SF7
6N7 (GT) 6| 128H7
6Q7 (GT) 7112837
6R7 7| 128L7-GT
6S7 15| 12SN7-GT
6S8-GT 41128Q7
63C7 16 | 12SR7
6SF56 (GT) 1711978
6SE7 18175

T=Triode Connection

P=Pentode Connection

Chart No.

8
19
7
13
4
9
9

10
20
20

13
11
14

KEY TO CHARTS

Resistance-coupled, audio-frequency
voltage amplifiers utilize simple compo-
nents and are capable of providing essen-
tially uniform amplification over a rela-
tively wide frequency range.

Svitable Tubes

In this section, data are given for
over 50 types of tubes suitable for use
in resistance-coupled circuits. These types
include low- and high-mu triodes, twin
triodes, triode-connected pentodes, and
pentodes. The accompanying key to tube
types will assist in locating the appro-
priate data chart.

Circuit Advantages

For most of the types shown, the data
pertain to operation with cathode bias;
for all of the pentodes, the data pertain to
operation with series screen-grid resistor.
The use of a cathode-bias resistor where
feasible and a series screen-grid resistor
where applicable offer several advantages
over fixed-voltage operation.

The advantages are: (1) effects of
possible tube differences are minimized;
(2) operation over a wide range of plate-
supply voltages without appreciable
change in gain is feasible; (3) the low
frequency at which the amplifier cuts off
is easily changed; and (4) tendency to-
ward motorboating is minimized.

Number of Stages

These advantages can be enhanced
by the addition of suitable decoupling
filters in the plate supply of each stage
of a multi-stage amplifier. With proper
filters, three or more amplifier stages can
be operated from a single power-supply
unit of conventional design without en-
countering any difficulties due to coupling
through the power unit. When decoupling
filters are not used, not more than two
stages should be operated from a single
power-supply unit.
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Symbols Used in Resistance-
Coupled Amplifier Charts

C =Blocking Capacitor (uf).

Cx =Cathode Bypass Capacitor (uf).

Cg: =Screen-Grid Bypass Capacitor
(uf).

Epby =Plate-Supply Voltage (volts).
Voltage at plate equals plate-
supply veltage minus drop in Ry
and Ry. See Note 1 below.

Rx =Cathode Resistor (ohms).

Rg: =Screen-Grid Resistor (megohms).

Ry =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
R (for following stage) at any
frequency within the flat region
of the output vs. frequency curve,
and is for the condition where the
signal level is adequate to swing
the grid of the resistance-coupled
amplifier tube to the point where
its grid starts to draw current.

Note 1: For other supply voltages differing by as

much as 50 per cent from those listed, the values

of resistors, capacitors, and voltage gain are ap-
proximately correct. The value of voltage output,
however, for any of these other supply voltages,
equals the listed voltage output multiplied by the
new plate-supply voltage divided by the plate-

supply voltage corresponding to the listed voltage
output.

General Circuit Considerations
In the discussions which follow, the
frequency (f;) is that value at which the
high-frequency response begins to fall
off. The frequency (fi) is that value at
which the low-frequency response drops

M
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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., R, Rp, and R
resistors. Capacitors C and C,; should
have a working voltage equal to or
greater than Eyb. Capacitor Cx 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 Cyx have been
chosen to give an output voltage equal
to 0.8 E, for a frequency (f:) of 100
cycles. For any other value of f;, multi-
ply values of C and Cx by 100/f.. In the

= Ebb -
Diagram No. 1

case of capacitor Cg, the values shown
in the charts are for an amplifier with de
heater excitation; when ac is used, de-
pending on the character of the asso-
ciated circuit, the gain, and the value
of f,, it may be necessary to increase the
value of Cx to minimize hum disturb-
ances. [t 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, where E, is
the peak output voltage of final stage.
For an amplifier of typical construetion,
the value of {, is well above the audio-
frequency range for any value of Ry.

Pentode Amplifier
Filament-Type

Capacitors C and Cgz have been
chosen to give an output voltage equal
to 0.8 X E, for a frequency (f:) of 100
cycles. For any other value of f;, multi-
ply values of C and Cg: by 100/f,. The
voltage output at f; for “n” like stages
equals (0.8)2 X E, where E, is peak out-
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put voltage of final stage. For an ampli-
fier of typical construction, and for R,
values of 0.1, 0.25, and 0.5 megohm, ap-
proximate values of f; are 20000, 10000,
and 5000 cps, respectively. Note: The

Qe

Ebb
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 uf and 10 megohms.

Pentode Amplifier
Heater-Cathode Type

Capacitors C, Cx, and Cgz. have
been chosen to give an output voltage
equal to 0.7 X E, for a frequency (f:) of
100 cycles. For any other value of f,,
multiply values of C, Ci, and Cg. by
100/1.. In the case of capacitor Cg, the
values shown in the charts are for an
amplifier with dc heater excitation; when

Diagram No. 3

ac is used, depending on the character
of the associated circuits, the voltage
gain, and.the value of {,, it may be neces-
sary to increase the value of Cx to mini-
mize hum disturbances. It may be de-

= RCA Receiving Tube Manual
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sirable to operate the heater at a positive
voltage of from 15 to 40 volts with re-
spect to the cathode. The voltage out-
put at f, for “n” like stages equals (0.7)*
X E, where E, is peak output voltage
of final stage. For an amplifier of typical
construction, and for R, values of 0.1,
0.25, and 0.5 megohm, approximate val-
ues of f, are 20000, 10000, and 5000 cps,
respectively.

Phase Inverters

Information given for triode ampli-
fiers, in general, applies to this case.
Capacitors C have been chosen to give
an output voltage equal to 0.9 X E, for
a frequency (f,) of 100 cycles. For any
other value of f;, multiply values of C by
100/f,. The signal input is applied to

§ 0

Diagram No. 4

grid of triode unit A. Grid of triode unit
B obtains its signal from a tap (P) on
the grid resistor (Ry) 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 Ry 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 Ry is
specified on the basis that both units are
operating simultaneously at the same
values of plate load and plate voltage.

308



(See page 307 for expl

RCA Receiving Tube Manual

tion of column h

Compliments of www.nucow.com

s

)

(B [ %o [ [ma [

Ce2 |G| C | Eo| va.]

0.22 | 0.24 - Joonn| - {oon 12 16%

022 | 0.47 | 0.32 - | 006 ~ | 0.006 14 23
1.0 | 039 - {0056 | -~ |o0.0035 | 18 30

0.47 | 0.57 - | 0049 | - |o0.0052 | 14 22

45 | 047 | 1.0 | 0.64 - {0047 { ~ |o0.0035 | 17 30
2.2 | 0.74 - | 0w04s | - |o00018 | 19 38

1.0 11 - {0036 | - |o0.0028 | 14 28

1.0 2.2 1.25 - | 003 ] - |o0.008] 16 32
3.3 145 ~ ] o0w032] - |0005 | 18 38

0.22 | 0.4 - 1 008 [ - | o0on 26 28

022 | 047 | 0.46 - | 0081 | - |[0.00s5]| 36 36
1.0 | 0.47 - {008 ~ | 0.0035 | 42 a1

0.47 | 0.84 -~ | 0.07 - 10.0055 | 30 34

9 | 047 | 1.0 0.9 - | 0089 | - | o0.003 38 42
2.2 1.0 - | 0062 | - | o0.0018| 40 50

1.0 2.0 ~ | 0045 | ~ | 00028 30 45

1.0 | 2.2 2.1 - | 0045 | - | o0.0018] 35 55
3.3 2.2 - | 0044 | =~ |o0.0012 | 40 61

0.22 | 0.5 - | 0.09 - | oon1 42 34

0.22 | 0.47 | 0.63 -~ | 0074 | - |o0.0055( 54 51
1.0 | 0.67 - o072 | - |o.003 | 57 60

047 | 11 - Joom1| - | o065 47 49

135 | 047 | 1.0 1.4 - | 0.06 - | 0.0028 | 54 68
2.2 1.5 - | 0051 | - |o.0018| 60 87

1.0 2.1 - | 00s9 | - |o00025| 45 53

1.0 2.2 2.4 - | 0054 | - |o0.0018 | 57 88
33 | 27 - | 0049 | ~ |o0.0012 | &1 91

0.22 | 0.26 - loo42| - ]o.o013 14 17

0.22 | 0.47 | 0.36 - 10035} =~ ]o0.006 17 24
1.0 | 04 - | 0034 | -~ |o.004 18 28

0.47 | o0.82 - | 0025 | - |o.00s5 | 14 25

45 | 047 | 10 1.0 - loo2z| - |o.003 17 33
2.2 1.1 - Joo022{ -~ |o.002 18 38

1.0 1.9 - | oot9] -~ |o.003 14 31

1.0 | 22 2.0 - o019 { - |o.002 17 38
33 2.2 - |00 - |oo0015| 18 43

022 | 0.5 - | 005 - | o.on 31 25

022 | 047 | 0.59 - | 005 ~ |o0006 | 37 34
1.0 | 0.67 - ] o0042{ - |o0.003 40 41

047 | 1.2 - {0035 | - |oo00s | a1 37

9 | 047 | 10 1.4 - | o003 | - |o0003 | 36 47
2.2 1.6 - 1003 | - |o0002 40 57

1.0 2.5 - | 0026 | - |o0003 | 31 45

1.0 | 22 2.9 - | o025 | - |o0002 | 36 58
33 | 31 - | 0024 | -~ | o012 38 66

0.22 | o.66 - Joos2| ~ |o.0n 45 31

0.22 | 047 | 0.1 - Joos1| - |ooos | s6 4
1.0 | 086 - 10039 - looo3 | 60 54

047 | 145 - {0042 - | o0.005 46 44

135 | 047 | 1.0 1.8 - | 0034 - | o0.003 54 62
2.2 1.9 - 1003 - |o002 60 7

10 | 31 - | 003 - | 0003 | 45 56

10 | 22 | a7 - o029} - ]|o0015]| 53 76
33 | 43 - | oo026{ - |o.0014] s6 88

% At 4 volts (rms) output.
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See Circuit
Diagram 2
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(See page 307 for explanation of column headings)

|Ebb| Rp| Re | Re| Re [ Caz[ | C [Eo| VG|

022] 006 | - |0046] - |oou | 11 | 23
022| 047 007 | - |o0045| - {0006 | 15 | 33
1.0 joolr| - (oo+ | — |ooos | 17 | 39
047 03¢ | - |oo25| - joo0s | 13| 34
4s | 047 10 | 044 | - |oo022| - |o0o003 | 16 | 45
1U4 22 | 05 - o022 | - |o0002 | 18 | ss
10 | 1o - (0016( - {0003 | 14 | 43
1o | 22 | 10 - |ooe| - o002 | 17| st
See Cirenit 33 | 11 - |oo1s| - |oom-| 17 | 60
Diagram 2 0.22 | 0.3 - | o0.046 - | 0.01 27 37
0221 047036 | - | 004 | — | 0006 | 36 | 54
10 | 04 - |oo3s| - o003 | 39 | 63
047 | 0.9 - {oo027| - |oo004s| 20 [ 61
9 | 047] 10 | 10 - Joe2s| - |o0003 | 35 | 82
22 | 11 - loo22| - |oo002 | 38 | 9
10 | 19 - | 0.2 - | ooo2s| 30 | 77
1.0 | 22 | 20 - | 002 - | o002 | 35 | 98
33 | 2.2 - loows| - |oo01 | 37 | 114
0.22 | 0.4 - loos2! - [oou | 44 | 46
022] 047 049 | - 1 o0037{ - |o0005s | 55 | 71
1.0 | 052 - |o03s| - |o0003 | 60 | B3
0.47 | 11 - loo2w| - |oo00ss| a5 | 77
135 | 047 10 | 13 - {0023| - |0003 | 53 | 106
22 | 13 -~ |ooe22| - |oooz | s9 | 123
1.0 | 23 - |02t | - [o002s| 45 | 104
10 | 22 |25 - | o019 | - |oo0s| 53 | 136
33 | 29 - Joo6| - |o0o01 | 56 | 163
0.1 - Jea0 | - J22 [oo02 31 a23e
o1 | o2s| - |e00 | - |17 |om 5 | 208
0.5 - {6700 | - |17 {0006 | 6| 3x
025 | - [wo00 | - |[1.24] 00 5 | 348
90 | 0.25| 05 - |1ee0 | - | 1.07 | 0.006 7 | 4ox
6S8-GT 1.0 - 11500 - 0.9 | 0.003 10 | 40
65Q7 0.5 - 6200 -~ | 075 | 0.005 7 | 39
05 | 1.0 - 6600 | - |07 [o0003 | 10 | 44
65Q7-GT 2.0 - f17400 | - | 0.5 00015 | 13 | 48
125Q7 0.1 - |2600 | -~ 133 [o002s | 16 | 20
125Q7-GT o1 | o2s| - |2000 | - 29 [oo1s | 22 | 36
0.5 - {3000 | - |27 {oo07 | 23| 37
75 025 | - | 4300 | - |21 Joois | 21 | a3
180 | 0.25| 0.5 - lasoo | - |18 [ooo7 | 28 | s0
1.0 - |s300 | - |15 {ooo4 |33 s3
ircui 0.5 — {7000 | - |13 joo07 |25 | s2
See Circuit 05 | 1.0 - {800 | - |11 |ooos |33 | 57+
Diagram 1 2.0 - |80 | - |09 |oooz | 38 | s8
0.1 -~ l1900 | - [40 o003 |31 | a3
o1 | 025 | - |220 | - |35 {0015 | 41 | 39
0.5 - 230 | - |30 o007 | a5 | 42
025 | - |30 | - [27 [oos [ 42 | 48
300 | 025 | 05 - J3%0 | - |20 [oo07 | 51| s3
1.0 - faze0 | - |18 [o0004 | 60 | 56
0.5 — [s300 | - |16 |oo007 | 47 | 58
05 | 1.0 - {6100 | - |13 |ocos | 62 | 60
2.0 - {7000 | - |12 |[oc02 |67 | 63

®- At 2 volts (rms) output. ®» At 3 volts (rms) output. % At 4 volts (rms) output.
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(See page 307 for explanation of column headings)

[Ewo [ Rp | Re [ Re2] Re [Ca [C [ C | Eo [V.G.]

o1 | 037 ] 2000 | 0.07 | 30 | 002 | 19 24
01 | o2s | 05 | 2200 | 0.07 | 30 | 0.1 28 33
05 | 0.6 | 2000 | 0.06 | 2.8 | 0.006 29 37
025 | 118 | 3500 | 0.04 | 1.9 | o0.008 26 43
90 [ o025| 05 | 11 | 3s00 | 0.04 | 21 | 0.007 33 55
1.0 | 1.35 | 3500 | 0.04 | 1.9 | 0.003 32 65 6B8
0.5 2.6 | 5000 | 0.04 | 1.5 | 0.004 22 63 12C8
o5 | 1.0 | 28 | 6000 | 0.04 | 1.55} 0:003 29 85
20 | 29 | 6200 | 0.04 | 1.5 | 0.003 27 | 100
01 | 044 | 1000 | 0.08 | 44 | 0.02 30 30
01 | 025 | o5 | 1200 [ 0.08 | 44 | 0.015 52 41
o5 | 0.6 | 1200 | 0.07 | 40 | 0.008 53 46
0.25 | 118 | 1900 | 0.05 | 2.7 | 0.1 39 55
180 | 025 | 05 | 1.2 | 2100 | 0.06 | 3.2 | o.007 55 69 See Circui
e Circuit
10 | 15 | 2200 | 0.05 | 3.0 | 0.003 53 83 Dingram 3
05 | 2.6 | 3300 | 0.04 | 21 | o.005 47 81
o5 | 1.0 | 28 | 3500 | 0.04 | 20 | 0.003 55 | 115
20 | 30 | 3500 | 0.04 | 2.2 | 0.002 53 | 116
o1 | 05 950 | 0.09 | 4.6 | 0.025 60 36
01 | 025 | 055 | 1100 | 0.09 | 50 | 0015 89 a7
05 | 0.6 900 | 0.08 | 4.8 | 0.009 86 54
025 | 1.2 | 1s00 | 6.06 | 3.2 | 0.015 70 64
300 | 025 | 05 | 1.2 | 1600 | 0.06 | 3.5 | 0.008 | 100 79
10 | 15 [ 1800 [ 0.08 | 40 | 0.004 95 | 100
05 | 27 | 2400 | 0.05 | 2.5 | 0.006 80 96
05 | 1.0 | 29 | 2500 | 0.05 | 23 | 0.003 | 120 | 150
20 | 34 | 2800 [0.05 | 28 | 0.0025 | 90 | 145
0.1 - | 1900*] - - [ o025 13 16
o1 | 025 | - | 22s0*| - - lom 19 19
0.5 - | 2s00*| - - | o0.006 20 20
025 | - | 4050*| - - |om 16 20
90 | 025 | 05 - | a9s0*| - - | 0.006 20 22
1.0 - | se00%| - - { o003 | 24 23 6N7+
0.5 - | 7000*| - - | 0.006 18 22 6N7-GT+
05 | 10 - | 8s00*| - - | o.003 23 23
2.0 - | 9650*| - - | 00015 | 26 23
0.1 - | 1300 - - | 003 35 19 ..
o1 | o025 | - | 1700*| - - lools | 6 | 2 See Circuit
0.5 - | 1950*| - - | 0.007 50 22 Diagram 4
025 | - [ 2050*| - - 10015 40 23
180 | 0.25 | 05 - | 3800*| - - | 0.007 50 24
1.0 ~ | 4300*| - - | 0.003s | 57 24
0.5 - | s2s0¢| - - | o.007 44 24
05 | 1.0 - | e600*| - - | 00035 | s4 25
2.0 - | 7650*| - - | o002 61 25
0.1 - | nsor| - - | 003 60 20
01 | 025 | - | 1s00*| - - | o015 83 22
0.5 - | 1750*| - - | o.007 86 23
025 | - | 2es0*] - - | o015 75 23
300 | 025 | 05 - | 3400*| - ~ | 00055 | 87 24
1.0 - | 4000*| - - | 0003 | 100 24
0.5 -~ | 4sso*| - - | 00055 { 76 23
05 | 10 - | e100*| - - | o.003 94 24
2.0 - | nso*| -~ - | o.0015 | 104 24

#The cathodes of the two units have a common terminal
*Values shown are for phase-inverter service.
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(See page 807 for explanation of column headings)

|Ewo | Ro [ Re | Rz [ Re [Ce [ [ € [ Eo|va.]

0.1 - Ja20] - V25 Joozs | 54 ] 220
01 |o22| - |4600| - |22 {oo14 | 75| 270
047| - |4800 | - | 20 |oo06s | o1 300
6A 022 | - |7000 | - |15 |0013 | 7.3 | s0e
Qé 90 | 022 | 047 | - {780 | - |13 [o0007 | 10| 3¢m
6AQ7-GT 1.0 - {sw0| - |11 [oo003s| 12| 37
6AT6 047 | - |12000| - | 083 ) 0.006 | 10| 36%
047 | 10 - 14000 | - |07 [00035 | 14 | 39k
6Q7 2.2 ~ |15000 - 0.6 | 0.002 16 1%
6Q7-GT 0.1 - 1900 | -~ 3.6 | 0027 19 30%
o 01 |o022| - |z2200| - |31 |oo14 | 25| 35
6SL7-GT 047 - |2s00 | - | 2.8 | 0.0065 | 32 37
6827 022 | - 3400 | - |22 oo | 24| 38
6T8 180 | 022 | 047 | - |40 | - |17 {oo006s| 34| a2
1.0 - |4600 [ - |15 {00035 38 | 44
1 ;2ATC65T 047 | - |es00 | -~ |11 [oo0065| 20 | 44
-~ 047 | 10 - (80| - |09 |oo0o3s| 38| 46
1 25?77 GT* 2.2 - Jo100] ~ |08 |ogoz | a3 47
Ny 0.1 — [1s00 | - |44 o027 | a0 | 34
19T8 01 |o22{ - |180 | - |36 |oo14 | 54 38
047 | - |a2100 | - |30 |o0.0065 | &3 41
See Circuit 0.22 - 2600 - 2.5 }0.013 s1 42
Diagram 1 300 [ 022 | 047 | - [3200]| - |19 |ocooss | 65 | 46
0.1 - |3100 | - |16 {00035 | 77 | 48
047 | - |s5200 | - |12 o006 | 61 | 48
047 | 1.0 - |60 | - |10 [oo03s| 74 | s0
2.2 - |7200 | - |09 o002 | 8 | 3t
01 [o007 (180 [oa1 | 9.0 (002t | 25 { s2
01 | 022 {009 2100 |01 82 o012 | 32 72
0.47 | 0.096 | 2100 |0.1 8.0 |0.0065 | 37 | 88
0.22 | 0.25 |3100 008 | 6.2 |0.009 | 25 72
90 | 022 | 0.47 026 |3200 (0078 | 538 [0.0055 | 32 | o9
3AU6 10 |o03s |[3700 |o0.08s | 5.1 [0.003 | 34 | 125
4AU6 047 | 075 | 6300 |0.042 | 3.4 |0.0035 | 27 | 102
6AU6 047 | 1.0 |075 |6s00 0042 | 3.3 |00027 | 32 | 126
22 |08 |6700 |0.04 | 3.2 |0.0018 | 36 | 152
6SH7 01 |012 | 800 |015 |141 0021 | 57 | 74
01 o022 |0o1s | 900 {0126 |140 [0012 | 82 | 116
122#76 047 | 019 [ 1000 {01 12.5 [ 0.006 | 81 | 141
022 | 038 | 1500 |0.09 | 9.6 |0.009 | 59 | 130
180 | 0.22 | 047 | 043 | 1700 |0.08 | 87 |0.005 | 67 | 17
See G 10 |os |1900 Jooss | 81 0003 | 71 | 200
ircuit
Diagram 3 047 | 0.9 | 3100 [0.06 | 5.7 |0.0045 | 54 | 172
047 | 1.0 |10 | 3400 {005 | 5.4 |o00028 | 65 | 232
22 |11 | 3600 [004 | 3.6|00019| 74 | 272
0.1 | 0.2 500 | 0.13 | 18.0 | 0.019 | 76 | 109
01 | 022|024 | 600 o | 164|001 | 103 | 145
047 | 0.26 [ 700 |01 | 153 [o0.006 | 120 | 163
0.22 | 0.42 | 1000 | 0.1 124 | 0.009 | 92 | 164
300 | 022 | 047 | 0.5 | 1000 |0.098 | 12.0 | 0.007 | 108 | 230
1.0 | 055 | 1100 |0.00 { 11.0 | 0.003 | 122 | 262
047 | 1.0 | 1800 | 0.075 | 8.0 | 0.0045 | 94 | 248
047 | 1.0 | 11 | 1900 [0.065 | 7.6 | 0.0028 | 105 | 318
22 | 1.2 | 2100 |oos | 7.3|o00018 | 122 { 3n

@- At 2 volts (rms) cutput. ® At 3 volts (rms) output. + At 4 volts (rms) output.
® One triode unit.
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(See page 307 for explanation of column headings)

RCA Receiving Tube Manual

[Ebbl Rp l RLle2 le Ing I CkTC I Eo LV.G.

S

0.047 - 2200 - 2.5 | 9.063 14 9

0.047 { 0.1 - 2800 - 2.0 |0.033 18 10
0.22 - 3200 - 1.7 | 0.015 20 10

0.1 - 4100 - 1.4 |o0.032 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 - 1.1 | 0.015 47 11
0.47 - 6200 - 0.9 | 0.007 55 12

0.22 - 8000 - 0.73 | 0.015 41 12

0.22 | 047 - 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 1
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 | 047 - 11000 - 0.5 | 0.007 95 12
1.0 - 13000 - 0.43 | 0.0035 | 106 12

0.047 - 1600 - 3.2 | 0.061 9 108

0.047 | 0.1 - 1800 ~ 2.5 | 0.033 11 1k
0.22 - 2000 ~ 2.0 | o0.015 14 11

0.1 - 3000 - 1.6 | 0.032 10 1%

90 | 0.1 0.22 - 3800 ~ 1.1 | 0.015 15 11
0.47 - 4500 - 1.0 | 0.007 18 1

0.22 - 6800 - 0.7 | 0.015 14 11

0.22 | 0.47 - 9500 ~- 0.5 | 0.0065| 20 11
1.0 - 11500 - 0.43 | 0.0035 | 24 11

0.047 - 920 - 3.9 | 0.062 20 11

0.047 | 0.1 - 1200 - 2.9 | 0.037 26 12
0.22 - 1400 ~ 2.5 | 0.016 29 12

0.1 - 2000 -~ 1.9 | 0.032 24 12

180 | 0.1 0.22 - 2800 - 1.4 | 0.016 33 12
0.47 - 3600 - 1.1 | 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 ~ 41 | 0.065 38 12

0.047 | 0.1 - 1200 - 3.0 | 0.034 52 12
0.22 - 1500 - 24 | 0.016 68 12

0.1 - 1900 | - 1.9 | 0.032 44 12

300 | 0.1 0.22 - 3000 - 1.3 | 0.016 68 12
0.47 - 4000 ~ 1.1 | 0.007 80 12

0.22 - 5300 - 09 | 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. W 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
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RCA Receiving Tube Mannal

(See page 307 for explanation of col headings)

[Eo [ [ R [Ra [® [oa [& [ €[5 [ve]

005 | - 2800 [ - | 20 [o.0s 14 9

005 | 0.1 - 3400 | - | 1.62 [0.025 | 17 9

025 | - 3800 | - 13 | o0.01 20 10

0.1 ~ | 4800 ) - | 112 0025 | 16 10

9 | 01 | o025 - 6400 | - | 084 |0.01 22 n

6C5 0.5 - 7500 | ~ | 0.66 |0.005 | 23 12

6C5-GT 0.25 - 1400 | - | 052 [0.01 18 12

025 | 05 - j1a500 [ - | 04 {o0.006 | 23 12

1.0 - 17300 | - | 033 |0004 | 26 13

As Triode: 005| - | 2200 - | 22 |ooss | 3¢ | 10

6Cé6 0.05 | 0.1 - 2700 | - | 2.1 |o.03 45 1

025 | - 3100 | - 1.85 | 0.015 | 54 1

67 7 {0035 | 4 12
0.1 - 3900 | - 1. . 1

6J7-GT 180 { 01 | 0.25 - s300 | - | 1.25 |0.015 | 54 12

6W7-G 0.5 - 6200 { - | 1.2 |0.008 | 55 13

0.25 - 9500 | - [ 0.74 [o0.015 | 44 13

12J7-GT 0.25 | 0.5 ~ 12300 | - | o.55 |0.008 | s2 13

57 1.0 ~ 14700 | - 0.47 | 0.004 | 59 13

0.05 - 2100 [ - | 316 |o0.075 | 57 u

0.05 | 0.1 - 2600 { - 23 | 0.04 70 1

0.25 - 3100 | -~ 22 [o0.015 | &3 12

See Circuit 0.1 - 3800 | - 1.7 | 0.035 65 12

Diagram 1 300 | 01 | o025} - 5300 | - 1.3 |o0o015 | 84 13

0.5 - 6000 | - 1.17 | 0.008 | 88 13

025 | - 9600 | - | 0.9 |o.015 | 73 13

025 | 0.5 - {12300 | ~ | 0.59 { 0.008 | 85 14

1.0 - {14000 | - | 037 |0.003 | 97 14

0.1 - 3040 | - 234 | 0.028 | 13 18

o1 | 025 - 3700 | - 148 | o015 | 17 20

0.5 - 4520 | - 1.29 | 0.006 | 19 21

0.25 - 6770 | ~ | 095 Joo01r | 15 21

90 | 025 | 05 - 7870 | - | 0.1 [0.0065{ 19 23

6C8-G* 1.0 - 8830 | -~ | 0.69 |0.0035 | 21 23

0.5 — [12600 | - | o051 |0.006 | 16 22

05 | 10 - J1s000 | - | 0.43 |0.0035] 20 24

2.0 - |16se0 | - | 0.38 |0.0015| 25 24

0.1 - 2420 | - 2.34 | 0.028 | 30 20

.01 | 025 - 3080 | - 1.84 | 0.012 | 40 22

See Circuit 0.5 - 3560 | - 1.6 |0.0065 | 45 23

Diagram 1 0.25 - 5170 | - 1.25 {0.012 | 35 24

180 | 0.25 | 0.5 - 6560 | - | 0.95 {0.007 | 45 25

1.0 - 7550 | - | 0.85 |0.0035 | S0 26

0.5 - 9840 | - 066 |0.007 | 38 |. 25

05 |10 - f12500 | - | 05 |o0.004 | 44 26

2.0 - |15600 | - | 044 |oo015) 51 | 26

0.1 - 2120 | - | 393 (0037 | ss § 22

o1 | o025 - 2840 | ~ 201 0013 | 73 23

0.5 - 3250 | - 1.79 |0.007 | 80 25

0.25 - 4750 | - 1.29 [0.013 | 64 25

300 | 025 | 05 - 6100 | —~ | 0.96 |0.0065 | 80 26

1.0 - 7100 | - | 0.77 jo.00¢ | 90 27

0.5 - 9000 | ~ | 0.67 |0.007 | 67 2r

05 | 10 -~ {1500 | - | 048 [0.004 { 83 27

2.0 ~ 14500 | - | 037 |o.002 | 96 28

©® One triode unit.
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(See page 807 for explanation of column headings)

[Eeo | Re | Ry | Rez |

R [Ca2| Ck | C [Eo [VG. ]

0.047| - 1870 | - 3.1 |o0.063 | 14 13
0.047 | 0.1 - 2230 | - 25 Jo0.031 | 18 14
022 | - 2500 | - 21 |o016 | 20 14
0.1 - 3370 | - 18 [0034 | 15 14
90 |o1 Jo22 | - 4100 | - 1.3 jo.015 | 20 14 .
047 | - 4800 | ~ 1.1 [0.006 | 23 15 6CG7
[ )
022 | - 7000 | ~ 0.80 |0.013 | 16 14 6F8-G
022 |047 | - o100 | - 0.65 |0.007 | 22 14 6J5
100 | - |1os00 | - 0.60 | 0.004 | 25 15 6J5.GT
0047 - 1500 | ~ 3.6 |o.066 | 33 14 - .
0.047 | 0.1 - 1860 | - 2.9 |0.055 | 41 | 14 6SN7-GTB
022 | - 2160 | ~ 22 loo1s | 47 15 12J5-GT
0.1 - 2750 | ~ 1.8 [0.028 | 35 15 .
180 o1 |o22 | - 3550 | - 1.4 |o0.015 | 45 15 12SN7-GT
047 | - 4140 | - 13 [o.007 | 51 16
022 | - 5150 | - 1.0 (0016 | 36 16
022 |0.47 | - 7000 | - 0.71 |o007 | 45 16
100 | - 7800 | - 0.61 |0.004 | 51 16
0.047 | - 1300 | - 3.6 |0.061 | 59 14 See Circuit
0.047 | 0.1 - 1580 ~ 3.0 |[0.032 73 15 Diagram 1
022 | - 1800 | - 25 (0015 | 83 16
0.1 - 2500 | - 1.9 |o.031 | 68 16
300 (o1 (o022 | - 3130 | - 14 [0.014 | 82 16
047 | - 3900 | - 1.2 |[0.0065 | 96 16
022 | - 4800 | - 0.95 {0.015 | 68 16
022 |o47 | - 6500 | - 0.69 |0.0065 | 85 16
100 | - 7800 | - 0.58 {0.0035 | 96 16
01 | 037 | 1200 | 605 | 5.2 |o.02 17 41
01 | 025 | 0.44 | 1100 {005 | 53 {001 22 55
05 | 044 | 1300 {005 | 4.8 [0.006 [ 33 66
025 | 1.1 | 2400 | 0.03 | 3.7 |o.008 23 70
90 | 025 | 05 | 1.8 | 2600 | 0.03 | 3.2 |o.005 32 85
10 | 1.4 | 3600 | 0.025] 2.5 |0.003 33 92 6C6
05 | 218 ] 4700 | 0.02 | 2.3 | 0.005 28 | 93 617
05 |10 | 26 | 5500 | 005 | 20 {oo02s | 20 | 120
20 | 27 | ss00 |oo02 | 20 |oo01s| 27 | 140 6J7-G
01 | 044 | 1000 | 005 | 6.5 |0.02 42 51 _
01 | o025 os 750 {0.05 | 67 |o.01 52 69 6J7-GT
05 | 0.5 800 {005 | 67 |0.006 | 59 83 12J7-GT
025 | 1.1 | 1200 { 0.04 | 52 [0.008 | 41 03 57
180 | 025 | 05 | 1.18 | 1600 | 0.04 | 43 |0.005 | 60 | 118
1.0 | 1.4 | 2000 | 004 | 38 |o00035 | 60 | 140
05 | 245 | 2600 | 003 | 32 Jooos | 45 | 135
05 |10 | 29 | 3100 [0025] 25 |o.0025 | 56 | 165
2.0 | 27 | 3500 | 002 | 28 |0.0015| 60 | 165 L
See Circuit
01 | 044 | 500 | 007 | 85 |o.02 55 61 Diagram 3
01 | 025 05 450 | 0.07 | 83 Jo.01 81 82
05 | 053 | 600 | 006 | 80 |o.0os | 96 94
0.25 | 1.18 | 1100 | 0.04 | 5.5 |0.008 | 8t | 104
300 | 025 | 05 | 1.18 ) 1200 | 0.04 | 54 |0.005 | 104 | 140
1.0 | 1.45 [ 1300 {0.05 | 58 [0.005 | 110 | 185
05 | 245 | 1700 | 0.04 | 4.2 |0.005 75 | 161
05 |10 | 29 | 2200 {004 | 41 |0.003 97 | 200
20 | 295 | 2300 | 0.04 | 4.0 ]o.0025 | 100 | 230

® One triode unit.
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(See page 307 for explanation of col headings)
[Evb | Rp [ Rg [Re2 | Re [Cp [ | € [E. [V.GY]
01 | 059 | 870 |o.065 [ 51 [o.018 | 16 33
o4 | 025 | 065 | o000 |o.061 | 5.0 |o0.01 2 47
05 | 07 | 910 |o.0s7 | 458 | 0007 | 23 54
0.25 | 1.5 | 1440 |0.044 | 338 | 0.007 | 14 56
o0 | 025 | 05 | 156 | 1520 ] 0.044 | 3.23 | 0.0055 | 18 66
1.0 | 17 | 1560 | 0043 | 322 | 0,004 | 19 77
05 | 32 | 2620 | 0.020 | 2.04 | 0.004 | 12 70
6S7 05 | 1.0 | 35 | 2800 | 003 | 1.95 | 00026 | 15 84
20 | 37 | 3000 {o0.031 | 1.02 | 0.0024 | 16 o4
01 | o058 | 530 |0073 |72 |o0017 | 33 47
L 01 | 025 | 068 | 540 [007 |69 |00 13 66
See Circuit 0.5 0.71 540 |0.065 | 6.6 | 0.0063 | 48 75
Diagram 3
ag 025 | 1.6 | 850 |0.05 | 46 |o0.0071 | 33 79
180 [ 025 | o5 | 1.8 | 890 |0044 | 47 |ow0os | a0 | 104
10 | 19 | o950 |o0046 | 4.4 |o00037 | 44 | 118
05 | 33 | 1410 |0041 | 3.5 |0.0042 ] 30 | 100
05 | 1.0 | 36 | 1520 |0.037 | 3.0 |o0003 | 38 | 134
20 | 38 | 1600 {0031 | 20 [o0024] 42 | 147
0.1 | 050 | 430 |0.007 | 85 |o00167 | 57 57
01 | 026 | 067 | 420 |oo71 | 80 |e0 75 78
05 | 071 | 440 |o0.071 | 80 | o066 | 82 80
025 | 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
10 | 21 700 |0.055 | 5.2 |o0.0036 | 76 | 136
05 | 3.6 | 1000 |004 | 41 |00037 | 52 | 136
o5 | 10 |39 | 1080 |0041 |39 |o0o0029 | 66 | 162
20 | 1 | 1120 Jo.043 | 38 |o0w0023 | 723 | 174
0.1 — | 1850 | - -~ Joo2s | 41| 138
01 o025 | - {1960 | - - o012 | 59 | 23m
05 - | 2080¢ | - - [o00065| 69 | 25%
025 | - | 3400% | - - Jootr | 62| 26x
% | 025 | 05 - | 3750% | - - |ooos | 86| 30
1.0 ~ | 3900 | - ~ {oooz | 10| 33
6SC7+# 0.5 - | sso0¢ | - ~ Jowos | 74| a1
# 05 | 10 ~ | e300¢ | - - |o.003 10| 33
125C7 2.0 - | 7450% | - - |oo0o1s| 12| 36
0.1 - 960% | - - |o.031 17 | 25
o1 |o2s | ~ | 1070¢] - - loo12 | 24 20
0.5 - | 1220¢ | - - |oooss| 27| 33
See Circuit -
Diagram 4 025 | - | 1850* | ~ - oo 211 35
180 | 025 | 0.5 - | 2150% | - - looos | 28| 38
| 10 = | 2400+ | - ~ looos | 32| @
0.5 — | 300+ | - ~ |o0.006 | 24| 40
05 |10 - | 34204 | - - ooz | 32| 43
2.0 ~ | 3890¢ | - - Joooz | 36 45
0.1 - 750% | - - |o0033 | 35| 20
01 | o025 | - 930* | - - loows | s0| 34
025 | - | 1040¢ | - - Jooor | 54| 36
025 | - | 1400% | - -~ Joo12 | 45| 3o
300 | 0.25 | 0.5 - | 1680 | - - o006 | 55| 42
1.0 ~ | 1840% | - - loo0o3 | 64| 4s
0.5 - | 2330¢ | - -~ {0006 | 50| 45
05 | 1.0 - | 2080¢ | - - Joooz | 62| 48
2.0 -~ | 32m0¢ | - - loooz | 72| 40

@ At2volts (rms) output. ® At3 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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headi

)

[Eo | % [ % [Rai [ % [Ca] G

| € [E.JVG]

0.1 - 4400 | - | 2.5 [o0.02 4| 2se
01 o2 | - 4800 | - | 21 oo s | 34m
0.5 - 5000 | - 18 |[0.005 6 | 35%

025 | - 8000 | - 133 |o.01 6| 39w

9 | 025 | 0.5 - 8800 | - 1.18 }0.005 7| 43
1.0 - 9000 | - | 09 |0.003 10 | 44

0.5 - |12200 | -~ | 0.76 [0.005 8| 43

05 | 1.0 - {13500 | - | 0.67 |0.003 10| 46
2.0 - j14700 | - | 0.58 |0.0015] 12 | 48

0.1 - 1800 | ~ | 4.4 |o0.025 16 | 37

o1 |o2s | - 2000 | - | 33 ]0.015 23 | 44
0.5 - 2200 | - | 29 ]0.006 25 | 46

025 | - 3500 | - 2.3 |0.01 2 | 48

180 | 0.25 | 05 - 4100 | - 1.8 |0.006 26 | 53
1.0 - 4500 | - 1.7 |o0.004 32 | 57

0.5 - 6100 | - 1.3 |0.006 24 | s3

05 | 10 - 6900 | - | 09 {o.003 33| 63
2.0 - 7700 | - | 083 {0.0015| 37| 66

0.1 - 1300 | - | 5.0 |o.025 33| 42

01 |oa25] - 1600 | - { 3.7 |o.01 43 | 40
0.5 - 1700 | - | 3.2 |o.006 48 | s2

025 | - 2600 | - | 25 Jo.01 41| s6

300 | 025 | o5 - 3200 [ - | 21 |o.007 54 | 63
1.0 - 3500 | - | 2.0 |0.004 63 | 67

0.5 - 4500 | - 15 | o0.006 50 | 65

05 | 10 - 5400 | - 1.2 |0.004 62| 70
2.0 - 6100 | - | 0.3 |0.002 70| 70

01 | 026 [ 1500 | 0.11 | 4.8 | 0.02 21 21

o1 | 022 | 03 | 1600 |o0.1 44 | 0.012 26 29
047 | 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 | 022 | 047 | 0.7 | 2500 | 0.09 | 3.2 | 0.0055 | 26 40
1.0 | 0.84 | 2600 | 0.084 | 3.0 | 0.0035 | 29 52

047 | 1.5 | 4200 |0.06 | 21 | 0.0045| 21 50

047 | 1.0 | 1.6 | 4400 |0.06 | 19 | o.003 26 59
2.2 | 1.7 | 4800 | 0.058 | 1.6 | 0.002 29 64

01 | 033 [ 1000 [013 | 6.7 | 0.02 32 33

01 | 022 | 05 | 1200 |0.12 | 58 | o.011 37 45
047 | 06 | 1300 |01 | 5.5 | 0006 | 43 52

022 | 076 | 1700 J0.11 | 4.5 | 0.0095| 37 47

180 | 022 | 047 | 09 | 1700 | 0.1 4.5 | 0.0055 | 44 68
1.0 | 1.0 | 1800 | 0.1 4.2 | 0.003 47 82

047 | 1.8 | 3300 | 0.09 | 29 | 0.0045] 38 70

047 | 1.0 | 2.0 | 3800 [o0.08 | 2.4 | 0.003 50 85
22 | 21 | 4000 [0.07 | 23 | 0.002 57 98

01 | o032 750 [0.19 | 80 | 0.021 62 39

01 | 022 | 036 { 85 [o018 | 7.7 | 0.012 80 46
047 | 037 | 900 | 018 | 7.7 | 0.006 93 57

022 | o8 | 1150 | 013 | 6 0.01 63 62

300 | 022 | 047 | 094 | 1300 | 012 | 5.7 | 0.0055 | 78 88
10 | 098 | 1500 | 0.11 | 5.0 | 00035 | 99 97.

0.47 | 1.7 { 2300 | 0.1 35 | 00045 | 7 82

047 | 10 | 1.9 | 2500 | 0.1 3.5 | 0.003 89 | 100
22 | 20 | 2800 |0.00 | 31 | 0.002 | 105 | 125

®- At 2 volts (rms) output. » At 3 volts (rms) output. % At 4 volts (rms) output.
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6F5-GT
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12SF5

See Circuit
Diagram 1
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See Circuit
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(See page 307 for explanation of column headings)

[Eb] Ro| Rg [Re2 [Re |G [ | € | Eo [VG.|

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

6SJ7 1.0 | 082 | 1800 | 0.04 | 40 | 0003 | 22 | 104
6SJ7-GT 05 | 1.5 | 3600 | 0.045 | 2.4 | 0003 | 18 | o1
12847 05 | 1.0 | 1.7 | 3800 [ 003 | 24 [ 0002 { 22 | 119
20 | 1.0 | 4050 | 0.028 | 2:35] 00015 | 24 | 130

01 | 020 | 760|010 | 01 | 0019 | 49 55
B 0.1 0.25 | 031 | 800 |[0.09 | 80 | 0.015 60 82
See Circuit o5 | 037 | 860 |009 | 7.8 | 0007 | 62 | o1

Diagram 3 0.25 | 0.83 | 1050 | 0.06 | 6.8 | 0.001 | 38 | 109
180 | 0.25| 05 | 094 | 1060 | 006 | 66 | 0.004 | a7 | 131
10 | 094 | 1100 {007 | 61 | 0003 | 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 S90 | 0.09 9.9 0.007 101 104

0.25 0.89 850 | 0.07 8.5 0.011 79 139
300 0.25 0.5 1.10 860 | 0.06 7.4 0.004 88 167
1.0 118 910 | 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 | - 2.7 | 0.023 5 29@-
0.1 0.22 - 4700 | - 2.4 | 0.013 6 35e-
0.47 - 4800 | - 2.3 | 0.007 8 i1e
0.22 - 7000 | - 1.6 | 0.001 6 39
90 [o0.22 |0.47 - 7400 | - 1.4 |0.006 9 458
1.0 - 7600 | - 1.3 | 0.003 | 11 48k
3AV6 0.47 12000 0.9 | 0.006 9 4g®
6AV6 0.47 | 1.0 - J13c00 | - | 0.8 |o0es | 11 | son
12AV6 2.2 - 14000 - 0.7 | 0.002 13 55%
° 0.1 - 1800 | - 4.0 | 0.025 | 18 40
12AX7 0.1 0.22 - 2000 | - 3.5 | 0.013 | 25 47
0.47 - 2200 | - 3.1 [ 0.006 [ 32 52
o 0.22 - 3000 - 2.4 | 0.012 | 24 53
See Circuit 180 | 0.22 | 0.47 - 3500 - 2.1 | 0,006 | 34 59
Diagram 1 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 the cir-
cuits themselves. Good signal reproduc-
tion from receivers and amplifiers re-
quires the use of good-quality speakers,
transformers, chokes, and input sources
(microphones, phonograph pickups, ete).

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, cireuit position (1st if, 2nd
if, ete.), and, in some cases, the associ-

Portable Battery-Operated Superheterodyne Receiver .
Portable 3-Way Superheterodyne Receiver

AC-Operated Superheterodyne Receiver
AC/DC Superheterodyne Receiver
Automobile Receiver .
Superregenerative Receiver .
Battery-Operated Short-Wave Recelver

TRF AM Tuner for High-Fidelity Local Broadcast Receptlon

FM Tuner

Microphone and Phonograph Amphﬁer (6 Watts)
High-Fidelity Audio Amplifier, Class AB; (10 watts)
High-Power Audio Amplifier, Class AB, (25 watts) .
Class B Amplifier for Mobile Use (10 watts) .

Two~Channel Audio Mixer .

Preamplifier for Magnetic Phon;)graph Plckup

Low-Distortion Input Stage

Two-Stage Input Amplifier, Cathode—Follower (Low-Impedance) Output
Bass and Treble Tone-Control Amplifier Stage .
Non-Motorboating Resxstance—Coupled Amphﬁer

Code-Practice Oscillator
Intercommunication Set .,
Electronie Volt-Ohm Meter
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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.
18-1
18-2
18-3
18-4
18-5
18-6
1817
18-8
18-9
18-10
18-11
18-12
18-13
18-14
18-15
18-16
18-17
18-18
18-19
18-20
18-21
18-22
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(18-1)
PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER

PENTAGRID DIODE DETECTOR AVC
CONVERTER iF AMPLIFIER AUDIO AMPLIFIER POWER AMPLIFIER
) TYPE IRS TYPE 1T4 TYPE US TYPE 354

Cti

Ci3

Caxx Cia= Cir
4
4 = -
R
*i=—o, @u[nl—‘—J
war 51
15V L{_g-{ wsv
0.25A ) B85MA
C; Ce=Ganged tuning capaci- C17=10 uf, electrolytic, 100 v. Rio=820 ohms, 0.25 watt
tors: C1, 10-274 puf; Cy, C13=0.006 uf, paper, 600 v. S: = Switch, double-pole, single-
7.5-122.5 uuf Li=Loop antenna, 540-1600 Kc¢ throw
C2 Cs = Trimmer capacitors, R1=100000 ohms, 0.25 watt T1=0scillator coil for use
2-15 upf A R2=15000 ohms, 0.25 watt with tuning capacitor of
Ca =56 uuf, ceramic Ri: Ro=38.8 megohms, 0.25 watt 7.5-122.5 puf, and 455 Ke if
Cs C1 Cro Cut=Trimmer ca- R4 =68000 ohms, 0.256 watt transformer
pacitors for if transformers Rs=Volume control, potenti- T> Ts = Intermediate-frequency
Cs=0.05 uf, paper, 50 v. qgueter, 2 megohms transformers, 455 Kc
Cs C15=0.02 pf, paper, 100 v. Re¢=10 megohms, 0.25 watt T¢=OQutput transformer for
C12=82 uuf, ceramic Ry=4.7 megohms, 0.25 watt matching impedance of voice
Cus C16=0.002 pf, paper, 150 v. Rs=1 megohm, 0.25 watt coil to 6000-ohm tube load

C1=383 pguf, ceramic
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PORTABLE 3-WAY SUPERHETERODYNE RECEIVER

PENTAGRID DIODE DETECTOR, AVC,
RF AMPLIFIER CONVERTER If_AMPLIFIER AUDIO AMPLIFIER POWER AMPLIFIER
Ly TYPE IT4 TYPE RS TYPE 1T4 TYPE 3v4
Ts
A } Clg:: ¢
L3 p-
) R ARX: Ca2
S5, == 201 | 3R 1!
Ry CI8] < i &
L L Rg
=
é7 g
7 ICs Ci3 15 Ci7 SRe
Y
Re
C205
. = C.
Caa SRe  CosT Srr  cas 27 R hep Rig T 3o
RECTIFIER = ugr
TYPE 1723 732 Rag 3 90V
HN7v v
23385 AC OR OC '
ca3f

CHASSIS - DO NOT

CONNECT TO GROUND

C1C4 Cs=Ganged tuning ca-
pacitors, 20-450 uuf
Cz C; Cr=Trimmer capacitors,

s

Ci Cyro C1s C17=100 puf, ceramic
Ce=82 puf, ceramic
C9=560 uuf, ceramic
Cn Cyz2 Cis Cie=Trimmer ca-

pacitors for if transformers
C13=0.01 uf, paper 400 v.
Cis Can=0.002 uf, paper, 400 v.
C19=270 puf, ceramic
C20=0.02 uf, paper, 400 v.
Cz C2=0.005 uf, paper, 400 v.
Cn=0.1 uf, paper, 400 v,
C2=0.05 uf, paper, 200 v.
C2=0.05 pf, paper, 50 v.
Cas Cor C24=0.05 uf, paper, 400 v.
C29=40 yi, electrolytic, 25 v.

C30=160 uf, electrolytic, 25 v.

CaCu=20 uf, electrolytic, 150 v.

L. = Loop antenna, 540-1600 K¢

Ri R: Ru=4.7 megohms, 0.25
watt

Rs=2.2 megohms, 0.25 watt

Rs=100000 ohms, 0.25 watt

Rs=5.6 megohms, 0.26 watt

Rs=27000 ohms, 0.25 watt

R7=68000 ohms, 0.25 watt

Rs=23.3 megohms, 0.25 watt

Rse = Volume control, potenti-
ometer, 1 megohm

Rio= 10 megohms, 0.25 watt

Ri12=220000 ohms, 0.25 watt

Riz=1 megohm, 0.25 watt

Rit Ris=1800 ohms, 0.25 watt

R15=220000 ohms, 0.5 watt

Ri7 =1000 ohms, 0.25 watt
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Ris=2700 ohms, 0.25 watt

Ri19=1500 ohms, 0.25 watt

R20=1800 ochms, 10 watts

R =2300 ohms, 10 watts

Si = Switch, 4-pole double-
throw

S2 = Switch, double-pole, single-

throw
T:=RF transformer, 540-1600

]

T2 =Oscillator coil for use with
a 560-uuf padder, 20-450 upuf
tuning capacitor, and 455 Ke
if transformer

T: T1=Intermediate-frequency
transformers, 4565 Kc

Ts=Output transformer for
matching impedance of voice
coil to 10000-ohm tubeload
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AC-OPERATED SUPERHETERODYNE RECEIVER

RP_AMPLIFIER
TYPE 6BA6

CONVERTER
TFYPE 6BE6

IF_AMPLIFIER
TYPE 68A6

DIODE DETECTOR, SVC
AUDIO AMPLIF!E
TYPE 8A)

=T

)
]

RECTIFIER
Te  TYPE 5¢3-GT

. Vi
00" 50
v

A -

C1 Cs Cs=Ganged tuning
capacitors, 10-365 uuf

Cz. Cs Co=Trimmer capacitors,
4-30 ppi

Cs Cu=0.05 uf, paper, 50 v.

Cs=0.05 uf, paper, 400 v,

Cr=0scillator padding
capacitor—follow oscillator-
coil manufacturer’s recom-
mendation

C10=56 uuf, mica

Cn Ciz Cit Cis=Trimmer
capacitors for if transformers

Cis C17=180 upf, mi

Cis C22=0.01 uf, paper, 400 v.

Ci9 C20=20 uf, electrolytic, 450 v.

=C20 1
Rz

PHASE
INVERTER
TYPE 6AVE =

]

Je

PM
SPEAKER

Can=120 ypf, mica

Ca C24=0.02 uf, paper, 400 v.

C2=20 pf, electrolytic, 50 v.

C2%=0.05 uf, paper, 600 v.

L=Loop antenna, 540-1600 K¢

Ri Rs=180 ohms, 0.5 watt

R2=12000 ohms, 2 watts

R3=22000 ohms, 0.5 watt

R« R6=2.2 megohms, 0.5 watt

R7=100000 ochms, 0.5 watt

Rs=Volume control,
potentiometer, 1 megohm

Ro Ri3=10 megohms, 0.5 watt

R10=1800 ohms, 2 watts

Ri1 R12=220000 ohms, 0.5 watt

Ris Ris=470000 ohms, 0.5 watt

Ri15=8200 ohms, 6.5 watt

322

R17=270 ohms, 5 watts
Ri1s=15000 ohms, 1 watt
S=8witch on volume control
TIERF transformer, 540-1600

T2=0Oscillator coil for use with
10-365-uuf tuning capacitor
and 455-Ke if transformer

Tz T«=Intermediate-frequency
transformers, 455 Ke

Ts=Power transformer, 250-0-
250 volts rms, 120 ma. de

Te=0Output transformer for
matching impedance of voice
coil to a 10000-ohm plate-to-
plate tube load
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AC/DC SUPERHETERODYNE RECEIVER

PENTAGRID
CONVERTER

TYPE I12BE6 T2
. ~

DIODE DETECTOR,AVC.

AUDIO AMPLIFIER
TYPE 12AVE

—=

IF AMPLIFIER
TYPE 12BA6 3
] —— ==

POWER
AMPLIFIER
TYPE 50CS

R
Ca= ! PM
RECTIFIER
TYPE 35W4a SPEAKER
/77
CHASSIS '—\/ L
L PANEL LAMP =Cg
N240 OR 47
n7-v
AC +1Cg
LINE TYPE TYPE TYPE  TYPE -’}
12AV6  12BE6  12BA6  50CS
L A A
70

C1 Cs=Ganged tuning capaci-
t.o;‘s; Cy, 10-365 upuf; Cs, 7-115
ap

Ca=Trimmer capacitor, 4-30 uuf

: .05 uf, paper, 50 v.

C4=0.1 uf, paper, 400 v.

Ce=Trimmer capacitor, 2-17 uuf

Cy=56 uuf, ceramic

Cs=50 pf, electrolytic, 150 v.

Co Cr1o=150 upf, ceramic

Cut C14=0.02 uf, paper, 400 v.

C12=0.002 pnf, paper, 400 v.

-

C13=830 puf, mica
C15=0.05 uf, paper, 400 v.
C15=30 pf, electrolytic, 150 v.
L=Loop antenna, 540-1600 K¢
R: Rs=220000 ohms, 0.5 watt
R2=22000 ohms, 0.5 watt
R3=100 ohms, 0.5 watt
Rs4=3.3 megohms, 0.5 watt
R;=47000 ohms, 0.5 watt
Re¢= Volume control, potenti-
ometer, 500000 ohms
R7=4.7 megohms, 0.5 watt

323

Re=470000 ohms, 0.5 watt

Rie=150 ohms, 0.5 watt

Ru=1200 ohms, 1 watt

T1=0scillator coil for use with
7-115-uuf tuning capacitor
and 455-Kc intermediate-
frequency transformer

T Ts=Intermediate-frequency
transformers, 456 K¢

Ts=Output transformer for
matching impedance of voice
coil to 2500-ohm tube load



Compliments of www.nucow.com
— RCA Receiving Tube Manual

(18-5)
AUTOMOBILE RECEIVER

DIODE DETECTOR,AVC, POWER
RF AMPLIFIER CONVERTER 1F AMPLIFIER AUDIO AMPLIFIER AMPLIFIER
TYPE 6BA6 TYPE 6BE6 TYPE 6BA6 TYPE 6AV6 TYPE 6AQS

CiC2

Ri3

Ts RECTIFIER
TYPE 6X4 Ris5

VIBRATOR
3
Ria

e

T

L3
L2 La
LN O Lo soy e
BATTERY TO ALL HEATERS

iczs i C26

Ci1 C1 Cu=Ganged tuning Cz =20 uf, electrolytic, 25 v. R¢=10 megohms, 0.5 watt
capacitors, 10-365 uuf Cau Co6=0.5 uf, paper, 50 v. R10=270000 ohms, 0.5 watt
C2 Cs Ci2= Trimmer capacitors, Ca2 =470 uuf, mica Ru=470000 ohms, 0.5 watt
4-30 puf A Ca2r=0.006 nf, paper, 1500 v. Ri2=390 ohms, 2 watts
Cs Cs=220 ppf, mica Cz Cz9 =20 pf, electrolytic, Ris =2.2 megohms, 0.5 watt
Cy=0.05 uf, paper, 50 v. 450 v. Ri¢ =220 ohms, 0.5 watt
Cs=0.05 nf, paper, 300 v. F=Fuse, 10 a. Ris=1500 ohms, 1 watt
Co=47 puf, mica L1 =Oscillator coil, tapped, for Ti T2=RF transformers, 540-
Cjo=0Oscillator padding ca- use with 365-puf tuning ca- 1600 Ke
pacitor —follow oscillator-coil pacitor, and 455 Kc if trans- T3 T4 = Intermediate-frequency
manufacturer’s recommen- former transformers, 455 Ke
dation L2 Ls La=RF choke, 10 a. Ts = Output transformer for
Cut Cu Cis Ci6=Trimmer ca- R1 R«=1 megohm, 0.5 watt matching impedance of voice
pacitors for if transformers Rz=150 ohms, 0.5 watt coil to 5000-ohm tube load
Ci17 Cis=100 puf, mica Rs=12000 ochms, 2 watts Te= Vibrator transformer,
C19=0.01 uf, paper, 300 v. Rs=22000 ohms, 0.5 watt Stancor P-4062, or equivalent
C20=120 ppuf, mica Re=100 ohms, 0.5 watt Vibrator = Mallory Type No.
C21 = 0.005 pf, paper, 300 v. R1=47000 ohms, 0.5 watt 859, or equivalent
Cz2=0.005 uf, paper, 450 v. Rs=Volume control, potenti-

ometer, 1 megohm

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, 12BES; 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 compounents. For 12.6-volt operation the voltage rating of Cy
and Cszs should be increased to 100 volts.
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SUPERREGENERATIVE RECEIVER

ANTENNA SYSTEM
L2 [Cg

L

RECTIFIER
TYPE 6X4

RFC RFC,
! Ic 2

SUPERREGENERATIVE
DETECTOR

TYPE
6Ca —-,

AF AMPLIFIER
TYPE 6AVS

15

POWER
AMPLIFIER
TYPE 6AQS

T2

Co

I

i
1l

C1 Co= 0.1 uf, paper, 400 v.
Cs Ci= 100 uuf, mica, 500 v,
Cs (536 Cr= 20 uf, electrolytic,
0 v.
Cs = 25 uf, electrolytic, 50 v.
Cs =25 uf, electrolytic, 25 v. |
Cio= 0.002 nf, paper, 600 v.
Ci = 0.01 pf, paper, 400 v.
Ciz=0.005 uf, paper, 400 v.
Cis = 50 yuf, silver mica, 300 v.
Cu=Ganged or split-stator tun-
ing capacitor, 10 uuf max. per
section
Cis = 0.006 uf, mica, 300 v.
Cis=Quench-frequency control,

trimmer capacitor, 3-80 gpuf,
ceramic or mica
J1 = Jack for earphones
Li=Antenna pickup winding
La2=4 turns of No. 12 Enam. cop-
per wire on a 15" I.D. form
(144 Moc): adjust spacing to
set band
Ls = Speaker field or filter choke,
12 henries, 70 ma.
Ri=Potentiometer, 50000
ohms, 1 watt, wire wound
Rz R3 = 47000 ohms, 1 watt
R4 = 27000 ohms, 0.5 watt
Rs= 2700 ohms, 1 watt
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Rs R7=100000 ohms, 0.5 watt

Rs= 270 ohms, 1 watt

Rs = Volume control, potenti-
ometer, 500000 ohms

Rio= 4.7 megohms, 0.5 watt

RFCi= One-quarter wavelength
{20.5 inches at 144 Me) of No.
23 Enam. close wound on a
14" form

RFC: = RF choke, 8 mh.

T: = Power transformer,
300-0-300 volts rms, 70 ma.

T2 = Output transformer for
matching impedance of voice
coil to 5000-ohm tube load
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BATTERY-OPERATED SHORT-WAVE RECEIVER

RF  AMPLIFIER DETECTOR POWER  AMPLIFER
TYPE 1u4 > TYPE U4 " TYPE 3va
ANTENNA L)
SYSTEM Jeo
E | i
Rad OUTPUT
T
F Sy { J, S2
A A- B~ 490V,
C, Cs=Ganged band-setting ca~ La= AF choke 300-500 h. 81 S: = Ganged switch, double-
pacitors, 140 ppf, maximum  Ri = 100000 ohms, 0.5 watt pole, single-throw
per section Rz = 2 - 5 megohm , 0.5 watt T) = RF coil of the 4-prong, 2-
C: Cr=Ganged band-tuning ca-  R3=270000 ohms, 0. 5 watt winding, plug-in type for use
pacitors, 356 uuf maximum per R4 = Volume control potenti- with 140-uuf tuning capacitor
section ometer, 500000 ohms T: = Regenerative detector coil
C3 Ca Cs Cuu=0.05 uf Rs=RF gain control, potenti- of the 6-prong, 3-winding
Cs C10=250 ppf, mica ometer, 50000 ohms plug-in type for use with 140-
Co=1 uf, paper, 100 v. Rs=470 ohms, 0.5 watt uuf tuning capacitor
C12=0.002 uf, paper, 400 v. Rr=Regeneration control, po- T; = Output transformer for
Ci13=8 uf, electrolytxc, 150 v. tentiometer, 50000 ohms matching impedance of voice
Li L2 = RF chokes, 8 mh. Rs=33000 ohms, 0.5 watt coil to 9000-ohm tube load
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TRF AM TUNER

For High-Fidelity Local Broadcast Reception

Rs

Ci
—o

AF
[EI_ OuTPUT
RF AMPLIFIER =
TYPE 6BA6 DETECTOR,
AUDIO
AMPLIFIER
TYPE 12AU7
¥
C' Rg | +
Cizf ~
TYPE 5Y3-GT €
T2 Rio Ci3
—va\« Ro
+ +_1_
.~
00 Cia Cis
H7 v = = =
AC

Ci Ce=Ganged tuning capaci-
tors, 10-365 uuf

C; Cs=Trimmer capacitors,
4-30 ppf

032—00 01 “f paper or ceramic,

Ca=0. 01 uf, paper or ceramic,
400 v.

Cs Cn=0.1 gf, paper, 400 v.

C7=250 puf, mica or ceramic,
400 v.

Co=10 uf, electrolytic, 350 v.
C10=250 puf, mica or ceramic,

v.

Cie=25 uf, electrolytic, 25 v.

C13=0.05 uf, paper, 200 v.

C1s C1s=20 uf, electrolytic, 450 v.

F= 1 ampere

L= Loop antenna, 540-1600 Kec.

R:=180 ohms, 0.5 watt

Rz=Volume control, potenti-
ometer, 5000 ohms
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R1=383000 ohms, 1 watt

R4 Re=1000 ohms, 0.5 watt
Rs=100000 ohms, 0.5 watt
R7=150000 ohms, 0.5 watt
Rs=1500 ohms, 0.5 watt
Rs=470000 ohms, 0,5 watt
R10=7000 ohms, 10 ‘watts
T‘IERF transformer, 540-1600

C.
T:=Power transformer, 250-0-
250 volts rms, 40 ma.
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RF AMPLIFIER MIXER 1F AMPLIFIER IE AMPLIFIER 10 DET
TYPE 686 TYPE 6BE6 TYPE 686 TYPE 686 RATIO DETECTOR
(88-108 Mc) (88-08 M) 007 Mo 107 MO

L!Caa
L |
¥ 11}
Cag [Ca0
R2i IR229
Rag
¥ SOMA
C
APPROX| a3
5 —1t—
3 # 2 i
T e ¥ Caa
L2
Rg LIMITER ( DISCRIMINATOR
T A ]—' TYPE 6AL.
c OSCILLATOR x T3 o TYPE 6AUG 5
Le 20 /| TYPE 6C4 Css Cagly
= (987 TO HB.T Mc) Cs7 F S
Rg, Co2
Cig| ¥ ’?5%
7 9 C2y -
Lio
L d 3Ra2
P
TO USE'LIMITER & DISCRIMINATOR [ Csa
IN PLACE OF RATIO DETECTOR,CON-
NECT LEADS X,Y 8 Z TO CORRES-

PONDING POINTS MARKED ON CIR-
CUIT ABOVE

. AAA

R
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C1 Cy Ci1s = Ganged tuning ca-
pacitors, 7.5 — 20 uuf

Cz Cio Cis = Trimmer ca-
pacitors, 1.6—5.0 uuf, ceramic

C3=0.01 uf, ceramic or mica,

200 v.
C4 C14 C24 C271 C31 Cas Cs3 Crs ==
1500 uuf, ceramic or mica,

200 v.

Cs C7 C15 C17 C22 Ci6 C9 Ca Cmr

Cs2=1500 puf, ceramic or mica,
400 v.

Cs=0.1 uf, paper, 400 v.

Cs=2383 puf, mica, 400 v.

Cn=3 upf, silver mica, 200 v.

Ciz Cis C2s Cs2 Csz Cas=0.01 gf,
ceramic or mica, 200 v.

Ci6 Cas C2 Cao Cas Cas Cus Coo
Cs Css Csn=Trimmer
eapacitors, 22-50 uuf, mica,
usually part of if transformer

Cn=33 upf, silver mica, 200 v.

C2=100 uuf, ceramic or mica,
200 v.

Css C10=330 unf ceramic or
mica,

Cu=0.05 pf, paper, 200 v.

Ca2 Ci3=0.005 uf ceramic or
paper, 200

Cu=10 uf, electrolytlc, 200 v.
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FM TUNER (Cont'd)

Cus C16=250 ppf, ceramic or
mica, 200 v.
Cu=0.1 uf, paper, 200 v.
Ca= 300 upf, ceramic or mica,
v.
Li=1 turn of No.14 Enam.
wound on a 34" diam. coil

orm

L2=2.5 turns of No.14 Enam.
spaced 1 wire diameter wound
on same form as L: with the
ground end of L spaced "
from La

Ls Ly L7 Ls Lo Lio L1 = Choke 1
u#h (approx.), 25 turns of
No.24 Enam. close-wound
on resistor (47000 ohms, 0.5
watt), connected in paraliel
with resistor.

Ls=2.5 turns of No.14 Enam.
spaced 1 wire diameter,
wound on ¥{’’ form.

Ls=2 turns of No.14 Enam.
spaced 1 wire diameter,
wound on 34" form, tapped
at 14 turn from ground end

Liz=Choke, 2.5 mh. (may not
be required: follow trans-
former manufacturer’s recom-
mendation)

Ri Ru Ris R»=120 ohms, 0.5

watt
Re Riz R16=89000 ohms, 0.5 watt
R: Rr Ris Ri7=470 ohms, 0.5

watt

Rs Ras R2s=10000 ohms, 0.5
watt

Rs=47 ohms, 0.5 watt

Rs=33000 ohms, 1 watt

Rs=47000 ohms, 0.5 watt

Rs=4700 ohms, 1 watt

Rie Ru Ri32=220000 ohms, 0.5
watt

Ris=56 ohms, 0.5 watt

Ris Ras=Volume controls,
potentiometers, 1 megohm

R20=15000 chms, 0.5 watt

Ra=820 ohms, 0.5 watt

R22=560 ohms, 0.5 watt

Rz« Rai=2.2 megohms, 0.5 watt

Ros Res=100000 ohms, 0.5 watt

R20=150000 ohms, 1 watt

T: T2 Ti;=Intermediate-fre-
quency transformers, 10.7 Me

Ti=Ratio-detector transformer,
10.7 Mc

T;=Discriminator transformer,
10.7 Mec

NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as
that formed by R and Ci) should be inserted between R and Cur in the discriminator output lead.

Fig. 18-9 illustrates a circuit for an FM broadcast tuner. The basie 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 Mec as well as accurate
marker signals in the 88-108-Me 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

T)
TO SPEARER
) VOICE COL,
]
U__T“
J2
1]
T2
] = X
]
i
] R

: 8 19 «  Rao
Il

urv !

aC ! 7
i sY3-GT + .

o—oTo—p ! £Cy Gl Fla

t
]
|
i
<

C1=16 uf, electrolytic, 150 v,
C2 C3=0.1 uf, paper, 400 v.
Cs Ci1s=10 uf, electrolytic, 450 v.
Cs Cy=0.05 uf, paper, 400 v.
Cs=0.1 uf, paper, 200 v.
Ce=0.25 uf, paper, 200 v.
C7=820 upf, mica, 500 v.
Cro=20 uf, electrolytic, 25 v.
Cu C12=25uf, electrolytic, 450 v.
F=Fuse, 1 ampere
Ji=Jack for high-impedance
crystal microphone input,
maximum input: 2 voits peak
J2=Jack for low-impedance

phono-pickup input, maxi-
mum input: 0.135 volt peak
Js=Jack for high-impedance
phono-pick up input, maxi-
mum input: 20 volts peak
R1 Rs=Volume control,
potentiometer, 500060 ochms
R2=2200 ohms, 0.5 watt
R1=1500 ohms, 0.5 watt
R4 R1u=1.2 megohms, 0.5 watt
Rs R12=82000 ohms, 0.5 watt
Re=270000 ohms, 0.5 watt
R7 Re=470000 ohms, 0.5 watt
Ri0=47 ohms, 0.5 watt

330

Ru=Tone control,
potentiometer, 5000 ochms

R12=1000 ohms, 0.5 watt

Ris=220000 ohms, 0.5 watt

Ri16=330000 ohms, 0.5 watt

R17=220 ohms, 2 watts

Ris R19s=33 ohms, 0.5 watt

Rx»=440 ohms, 10 watts

R =8200 ohms, 0.5 watt

Ro2 R2:=383000 ohms, 2 watts

T)=Output transformer for
matching impedance of voice
coil to 4000-ohm tube load

T:=Power transformer, 350-0-
350 volts rms, 125 ma.



Compliments of www.nucow.com

S RCA Recetving. Tube Maniial

(18-11)

HIGH-FIDELITY AUDIO AMPLIFIER
Class AB,; Qutput, 10 Watts

Rig
NN
TYPE
6AUG FB l
m bt m
“C4 $/ gs
XX I
AAA T2
< <
2RI5  Rig$
> >
TO LINE
OR
. VOICE COl
Ri72 —)
Ce
i
It
22—V
Rig
= G [ [
T
P
) VA
d R
Uz v, g 22
AC E R23 R2a I
< <
oo deo +lew 3753
[ = ==
4; TYPE
S5Y3-GT
C1=0.1 uf, paper, 600 v. matched, 1 watt matched, 2 watts
Cz=40 uf, electrolytic, 450 v. R4—-220000 ohms, 0.5 watt Rz20 Ra1=510 ohms, 2 watts
Cs C4=0.02 pf, paper, 600 v. Rs R7 Ru=1 megohm, 0.5 watt Rz R2=390 ohms, 2 watts
Cs Ce=0.05 uf, paper, 600 v. Ry=10000 ohms, 1 R2s R2s=150000 ohms, 2 watts
Cr Cs=50 uf, electrolytie, 50 v. Rs Rio R Ris Ris R17—330000 Ti=Power transformer,
C9C10=80 uf electrolytie, 450 v. ohms, 0.5 watt 350-0-350 volts rms, 125 ma.
F=Fuse, 1 ampere Riz R1z=1800 ohms=-1 per cent, T:=Output transformer for
R1—470000 ohms, 0.5 watt matched, 0.5 watt matching line or voice coil im-
R2=6800 ohms, 0.5 watt Ris Ris=Carbon-film type, pedance to 9000-10000-ohm
Rs Rs=39000 ohms4-1 per cent, 100000 ohms--1 per cent, plate-to-plate tube load
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HIGH-POWER AUDIO AMPLIFIER
Class AB,; Output, 25 Watts

TYPE 6J7

BASS TREBLE

TYPE 6L8-G

i —
Ry Xx
Cs SPEAKER
R,
Ry S8z T2t Coe
<
i@ =
o ==
2 |s
2
TYPE
6L6-G
Ciaxz
N
F
* Rae
HT V. L ox
AC
o0—0"" TCie
TYPE
5U4-G Ray

Ci Cs Cu=20 uf,

electrolytic, 25 v.
Cz Cz C7=0.01 uf, paper, 600 v.
C4=0.005 uf, paper, 100 v,
Ce=0.5 uf, paper, 600 v.
Cs=330 uuf, mica
Co C12=804f, electrolytic, 450 v.
Clgo((z)u Ci2 Cui=0.1 uf, paper,

v.

Ci6=40 uf, electrolytic, 450 v.

F=Fuse, 3 amperes

J=Jack for high-impedance
phono-pickup input

Ri=1 megohm, 0.5 watt

Ra=1800 ohms, 0.5 watt

Rs R«=82000 ohms, 0.5 watt
Rs Ri3=47000 ohms, 0.5 watt
Rs R7 Rs=Volume control po-
tentiometer, 1.5 megohm, tap-
ped at 250000 and 500000
ohms, Ry is 250000-ohm sec-
tion.
Ro=390 ohms, 0.5 watt
Ri10=120000 ohms, 0.5 watt
Ru=15000 ohms, 0.5 watt
Ri2=DBass control,
potentiometer,500000 ohms
Ru=Treble control,
potentiometer 500000 ohms,
Ri; R1s=4700 ohms, 0.5 watt

R17=250000 ohms, 0.5 watt
Ris R1p=220000 ohms, 1 watt
R2=560000 ohms, 0.5 watt
Ra Re3=270000 ohms, 0.5 watt
R22=12000 ohms, 0.5 watt
Ra=1856 ohms, 10 watts
Res=10000 ohms, 1 watt
R26=2000 ohms, 20 watts
R#z=12500 ohms, 20 watts
Thr=Power transformer, 400-0-
400 volts rms, 200 ma.
Te=0utput transformer for
matching impedance of voice
coilto 6600-ohm plate-to-plate
tube load

NOTE: The value of Rirshould be adjusted for minimum power-supply ripple in output,
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CLASS B AMPLIFIER FOR MOBILE USE
Power Output 10 Watts*

CLASS B
DRIVER AMPLFIER
TYPE 6N7 TYPE &N7

il TYPE_65F5

= B Sea00 v

Ci= 5 uf, electrolytic, 25 v. R2=1300 ohms, 0.5 watt T2 = Input transformer for
Cz2 = 4 uf, electrolytic, 250 v. Rs Re=100000 ohms, 0.5 watt matching parallel-connected
C3=0.025 uf, paper, 400 v. R34=47000 ohms, 0.5 watt 6N7 driver to a 6N7 class B
Ca = 25 uf, electrolytice, 25 v. Rs=Voltage control, variable amplifier
C;s =50 pf, electrolytic, 25 v. resistor, 1000 ohms, set for Ts = Output traneformer for
M = Microphone, single-button 2.0 volts matching impedance of voice

carbon, 200 ochms T =Transformer for matching coil to 8000-ohm plate-to-
Ri=Volume control, potenti- a single-button microphone plate tube load

ometer, 500000 ohms to a single grid

* Pesk signal-input voltage to 6SFb 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

TYPE 6SC7

CERDor

WPUT Ney ¢ .

4 A4 2 NEXT JTACE

7’
Re
Ro a3
INPUT Ne2
c3 +250 v

Cr = 10 uf, electrolytic, 25 v. R; = 2200 ohms, 0.5 watt Rz Rs = 270000 ohms, 0.5 watt
Cs = 0.005 uf, paper, 400 v, R« Ri Re = 1 megohm, 0.5 watt
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PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP

C1 C4 Cs=0.05 uf, paper, 600 v.
Cz C3=20 uf, electrolytic, 450 v.
C:s=0.01 uf, paper, 600 v.
J=Input connector, shielded

(18-16)

Ri=Value depends on type of
magnetic pickup used. Fol-
low pickup manufacturer’s
recommendations

R: R3;=3.3 megohms, 0.5 watt

Rio

+300V.

R: R;=33000 ohms, 0.5 watt
Re=200000 ohras, 0.5 watt
:=27000 ohms, 0.5 watt
Rs=180000 ohms, 0.5 watt
Ry R1v=6800 ohms, 0.5 watt

LOW-DISTORTION INPUT AMPLIFIER STAGE

TYPE It

AF OUTPUT
(LOAD=50000
OHMS 1t 10%%)

016=00.25 uf, paper, oil-filled,

C:=0.5 uf, paper, oil-filled,
600 v.

C3=40 uf, electrolytic, 350 v.

| C3

J=Input econnector, shielded

R;=50000 to 100000 ohms to
match source impedance, 0.5
watt

R2=910 ohms + 5 per cent, 0.5

234

O
+230-300V.

watt, wire-wound
R3=270000 ohms :+ 5 per'cent,
0.5 watt
R4=100000 ohms - 5 per cent,
0.5 watt
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TWO-STAGE INPUT AMPLIFIER
Cathode-Follower {Low-Impedance) Output

INPUT [

C3 Cy=0.1 uf, paper, 400 v.
C2=25 uf, electrolytic, 25 v.
Ca=5 uf, paper, 200 v.

(18-18)

—_0 +300 V.
Rz
TYPE >
12AU7 | C3
=
C
Vi
iy
R4 SRg
AF OUTPUT
(LOAD =100000
OHMS )
Rs

Ri=Volume control, potenti-
ometer, 500000 ohms
R2=220000 ohms, 0.5 watt

Ri R«=5600 ohms, 0.5 watt
R;=27000 ohms, 0.5 watt
Re=560000 ohms, 0.5 watt

BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE

+300V.
—o0

—0
AF OUTPUT
(LOAD=500000
CHMS)

R7

Rg
BASS

Rg

o

C1=0.01 pf, paper, 400 v.
C2=0.02 pf, paper, 200 v.
Cs=470 puf, mica, 200 v.
Cs=0.005 uf, mica, 200 v.
Cs=0.05 pf, paper, 400 v.
C=0.001 uf, paper, 200 v.

C7=0.01 uf, paper, 400 v.
R1=560000 ohms, 0.5 watt
R2=2200 ohms, 0.5 watt

R; Rs R7=220000 ohms, 0.5

watt
R;:;=5600 ohms, 0.5 watt
335

Rs Rs=Tone control, potenti-
ometer, 1 megohm, audio
taper (10 per cent of total re-
sistance at 50 per cent ro-
tation)

Ro=22000 ohms, 0.5 watt
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NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER
Voltage Gain, 9000

TYPr eIy TYPE 6SJ7

POWER
AMPLIFIER

C1 Ce*= 8 uf, electrolytic ,25 v. Ri1 = Volume control, potenti- R4 Rs = 100000 ohms, 0.5 watt
Cz2 C5=0.06 pf, paper, voltage ometer Rs = Volume control, potenti-
rating as high as supply volt- Rz R¢= 600 ohms, 0.5 watt ometer, 0.5 megohm, ganged
age Rs R7 Ro = 500000 ohms, 0.5 with R1
Cs és=0.006 uf, paper, voltage watt F = Decoupling filter
rating as high as supply volt-
age

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

ry Tyee
a 3525-G1

~

)

nTv AC)
F¢
- !
CONNECT TO ONLY ONE SIDE GROUND| AC RETURN
OF AC LINE =
Ci C2=0.001 uf, mica, 300 v. Ri= 27000 ohms, 0.5 watt Rs = Volume control, potenti«
Cs=0.01 uf, paper, 400 v. R2=270000 ohms, 0.5 watt ometer, 100000 ohms
Ca = 0.002 uf, mica, 300 v. Ry=220000 ohms, 0.5 watt Res = 2.2 megohms, 0.6 watt
Cs = 0.008 uf, paper, 400 v. Rs=Pitch-control, potenti- R7= 47000 ohms, 0.5 watt
Ce == 20 uf, electrolytic, 250 v, ometer, 1.0 megohm Rs = 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 856Z5-GT respectively
without affecting performance of the circuit.
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INTERCOMMUNICATION SET
With Master Unit and Six Remote Units

TALK-UISTEN SWITCH
SHOWN IN LISTEN POSITION
LOCKIN TALK TALK

TO ANY
TERMINAL #1 TO %6 |

oo @de

SIX REMOTE
UNITS

PUSHBUTTON
SWITCHES

St

LT e
NO.i DEPRESSED IPP?[?[EI:’]FI

LISTEN

;. TYPE 65L7-GT
|

AUDIO AMPLIFIER

POWER AMPLIFIER
TYPE 6v6-GT

k)
]

R2

[,

Ry

1

nrv
AC

C1=0.0025 uf, paper, 400 v.
Cz;%'zo upf, ceramic or mica,
0!

V.
C3=330 uuf, ceramic or mica,
500 v.

Cs=0.01 pf, paper, 600 v.
Cs=0.1 uf, paper, 400 v.
Cs=5600 uuf, ceramic or mica,

500 v. )
C7 Cs=20 uf, electrolytic, 350 v.
Ri1=12 ohms, 0.6 watt
R2=470000 ohms, 0.5 watt

RECTIFIER
Ts TYPE 6X5-GT

Rs=10 megohms, 0.5 watt

R«=330 ohms, 0.5 watt

Rs=56000 ohms, 0.5 watt

Re=Volume control, potenti-
ometer, 500000 ochms

R: Rs R10=3830000 ohms, 0.5
watt

Ry=82000 ohms, 0.5 watt

Rnu=270 ohms, 2 watts

Ri12=470 ohms, 5 watts

S1Sz:=Speakers, permanent-
magnet, voice-coil impedance
13 ohms

337

Ty=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

Ty=Power transformer,
190-0-190 volts rms, 50 ma.
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ELECTRONIC VOLT-OHM METER

SIGNAL
RECTIFIER

POWER
RECTIFIER
\ 4

PROBE_FOR
DC VOLTS
=
AC zERO ADJR 1
w SI-D o it 3R27
" ( Ew, Rig$ SR2e J
AC(S| c GRMS( Rig ﬂ h, —|—IYPE  SRzg
AND OHMS ¢ A~ 12AU7 S
~A DC AMP
) L _SRzo
3v. 73 R
12V, $ 2 2R
| Ssrem— c
Y 60V, RS:; 41 Q30
409300V 4
s2-a] |'200V| | Rgg OHMS ADJ. s AC
HM: - - b
I —Ot si-6 AC
R0 20 D) s
S Ve 6 SETN
Si=F N
" 3 AC K4 OHMS
3 R23;
OHMS = *0C CAL
—‘}c si-8 Mt 2

GROUND I
cABLE L

Ci1=0.1 uf, paper, 200 v.
cz4=0%33 uf+10 per cent, paper,

V.

Csz=10 uf, electrolytic, 250 v.

Cs=0.01 pf, paper, 400 v.

R=DC-voltage probe isolating
resistor, 1 megohm=+5 per
cent, 0.5 watt

Ri1=5 megohms + 1 per cent,
0.5 watt

R:=800000 ohms -+ 1 per cent,
0.5 watt

R3;=1.836 megohms + 1 per cent,
0.5 watt

R4=250000 ohms+1 per cent,
0.5 watt

R:=678000 ohms + 1 per cent,
0.5 watt

Re=361000 ohms -+ 1 per cent,
0.5 watt
;=38.75 megohms =+ 1 per cent,
0.5 watt

Rs=1 megohm =+ 1 per cent,
0.5 watt

Rs=200000 ohms =+ 1 per cent,
0.5 watt

Ri10=37500 ohms+ 1 per cent,
0.5 watt

Rii=12500 ohms 4 1 per cent,
0.5 watt N

Ri2=10 megohms+ 5 per cent,
0.5 watt

Riz Ris=1 megohm + 5 per cent,
0.5 watt

R14=10000 ohms+ 5 per cent,
0.5 watt

Ri5=1000 ohms 45 per cent,
1 watt

Ris=10 ohms + 5 per cent,
2 watts

R17=3830 ohms + 5 per cent,
0.5 watt

Ri19=15000 ohms + 5 per cent,

5 watt

Rzo=Potentiometer,
15000 ohms, 0.5 watt

Ra=Potentiometer,
7500 ohms, 0.5 watt

Rz R2:=1500 ohms =+ 5 per cent,
0.5 watt

R23=470 ohms + 5 per cent,
0.5 watt

Ra=Potentiometer,
12500 ohms, 0.5 watt

Ro=12000 ohms+ 5 per cent,
0.5 watt

R«=47000 ohms + 5 per cent,
0.5 watt

R2x=130 ohms + 5 per cent,
0.5 watt

Ras R30=68000 ohms =+ 5 per
cent, 0.5 watt

Si=Function-selector switeh,
7-circuit, 5-position

S:=Range-selector switch,
4-circuit, 5-position

Ty=Power transformer, 125
volts rms, 2.75 ma; 10 volts
rms, 0.25 ampere

uA =Meter, de, 0-200 ua

In the diagram the FUNCTION-SELECTOR SWITCH (S;) and RANGE-SELECTOR SWITCH
(82) are shown in their maximum counterclockwise positions (S;=*“OFF"; 8:=*3 VOLTS, R X 1”")

NOTE: This electronic volt-ohm meter circuit, similar to those used in RCA VoltOhmystst, is included
here solely to illustrate a particular application of RCA Receiving Tubes. It is not recommended for
home construction because of the large number of special components required, and because laboratory-
type test equipment and 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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fe— ‘8 - MINIATURE
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23,

=

T6‘/2 1"5

”

L.
abe
MAX,

SMALL~-BUTTON
MINIATURE 9-PIN

_19-

MEASUREO FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF 7,5 1.0.
**MEASURED FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF .2101.D.
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«T ¥, 6 MAX.
1 "
To 2%
MAX.
3 %2
MAX
(o]
1 3€_ ] Lockoin
" MAX. TV TYPE
—20-.
—-]\3/|6MA)(
»
Ta | 2%
MAX. Y
3%g
MAX.
| 935 | INTERMEDIATE-
MAX. ™ SHELL OCTAL
—23.—
"
13
6
l‘MAx -
13,
To 2
MAX
33
MAX
) 9/32 INTERMEDIATE-
MAX. SHELL OCTAL
- 26-

y 3,7 SKIRTED
16 s MINIATURE
MaX."] - CAP

"
To 2 Yg~

LI —
LI 9/32"1NTERMEDIATE-

Max. ™ SHELL OCTAL

—21_

" SKIRTED
o MINIATURE
_~ CAP .

T9

L 5/,6J SMALL-WAFER
MAX. ™ OCTAL, SLEEVE

-24-
' Y
r-MA)(_.1
»
T9 2%
MAX. o
3 %e
MAX.
! %33 | INTERMEDIATE~
MAX. ™ SHELL OCTAL
—27_
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3
T9 2%
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5 "
6
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194, \SHORT
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+ ' SHELL OCTAL
_22_
—~]I3/|6”MAX.
T9 2 %’
MAX. .
3%g
MAX.
[ ! 5/,6 SMALL-WAFER
"= MAX. “TOCTAL, SLEEVE
-25-
#  SKIRTED
1 e, MINIATURE
MAX. | -~ CAP
v
9"
To 376
MAX.
2%g-
| 3"
9~ N
1752 | INTERMEDIATE -
MAX. SHELL OCTAL
-28_
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' Ti2 "
T9 " T9 L 3%
3l 3, " 35, ” MAX,
max. 3'%e 16 7.
\ MAX. EY/N 3%
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T U
; \ —_— - -.l ”
| 1%2" | INTERMEDIATE- 195 MAX, fur INTERMEDIATE 35z mAx. b=
“TMaAX. T SHELL OCTAL INTERMEDIATE- SGAT WEBIOM SHEL
"
SHELL OCTAL OeTA B !
-29- -30-~ ~31-
' %6, smaLl 1% MAX S
*~Max. ] _~cap r g Max~ JKW:%W
TH 3%
oR 7
T Ti2 3% t % -
Ay MAX. To 3!
3 Ve 4" G
A
£%d MAX MAX
o :
MAX.
7 SHORT J W
! 932 | \NTERMEDIATE - 11355 max. k= NsuoRt I %g. SMAL"'SHEL"
MAX. T SHELL OCTAL MEDIUM-SHELL, “—max " % Rl
OCTAL 6-PIN : R T
-32- -33- -34-
r-l 9/,5"MAx ,—"c"’;é'MAXv—} SKIRTED
a, # N2 le—( 9/ " MA X MINIATURE
ik 4eMAXr— 11 e Max e e Max T e
L 1"
A Ya
sTI2 3% J— 3% Ti2 >,
, 8, “
t¥% ] sTI2 t ¥ e
a Y, al aby”
MAX, MAX, Max.
\

N N | LY
SMACL-SHELL 1

SMALL-SHELL Y
SMALL 456+ 32
o OCTAL

SHORT
MEDIUM-SHELL
OCTAL 7-PIN
-35- -36- -37-
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196 MAX
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| /16 MAX. MINIATURE
__ | _cap

(A
_l_ 3
sTi2 37
B4 5/32
"
493
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A N X
SMALL-SHELL
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—38_
1135 MAX.
1 Y MAX.

[PUSENE, SENEE——
MEDIUM~-SHELL
OCTAL

i Y6 MAX.

3 swaLL
1 HgMAX. [ SYas

T_”-
V96

aYg
i
sTi2 +%
Y

15,
4 Ve
MAX.

SMALL - SHELL
SMALL 6, 0R 7-PIN

-44-

Niing

Lo
V iy

—-I 1 %o MAX. I

I 9/,6”MA><
SMA
g MAX. T~ CAF%L

o5 #
sTi2 3%z
+ Vg
17"
417y,

SMALL-SHELL
LL 4-5-6-,
OR 7-PIN

_39-

rl 36 MAX. _.|
"

I _

MEDIUM-SHELL
SMALL 4-5-0R 6-PIN:
MEDIUM 7-PIN

e 1946 MAX ] ShaLL
oy
alyy
T2 +e
5"
MAX

—

T

< 19¢ MaxX~

S

23, SHORT JUMBO'
! ’32—4 SHELL OCTAL

-40-

b1 % MAX >

TN

Ti2

13377
[ a77

U™

125 Max.~] |

__{ .als"
il

5"
L

FLARED OR
SHORT MEDIUM-
SHELL OCTAL

—43_
! '3/,5 MAX.

1 heMax. g SMALL
I

— CAP

4%,

b
sTia 7%

N

ME DIUM=SHELL

123, MAX. I-—\SHORT JUMBO-SHELL
OR_SHORT_ MEDIUM-
SHEL ol
—45_
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GLASS TUBES—Outlines 47-53

1% 2l g MAX. ” )
16 — o SMALL s 20 " MAX.—n] SMALL
MAX, 16 CAP
X. | _~cap : /,5 il
'9/16
TI2 4'/2" sTI6 4 _,/IG”
L sTe a3 5,
+Va 38, V32 .
b *Yie e
8 slg’ .
MAX. MAX. i
1
l—1233," | Sshort 123,.F | SHORT Jumpo=
MA JUMBO-SHEL L L fe— /32 SHELL OCTAL
OCTAL 6-PIN MEDIUM- SSHELL MAX.
-47~- 9" -48- 0OCTA -49-
te—' 6 i SMALL 2Y¢ Max.
MAX ™ |CAP
r-l 916 MAX. '|
9
't %
aly l_
T2 220 o
+%g 4 7e
5Ty +¥%q
- MAX. STi6 16
"
5 Mg
SHORT JUMBO M
JUMBO -
SHELL 'OCTAL MEDIUM -
SHELL OCTAL
23 " a -
1123 max. b y
~50- -51-
e— 2 i MAX,
MA
2 hg MAX. 9/|5MAx-| b
,‘l Y% MAx-j
|
9 "
/|s 19
43y
4%, +%,
” i, ”
stie + %g 56
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5%
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MEDIUM-SHELL MEDIUM~SHELL
SMALL 4-,515 OCTAL 6-PIN
OR 6-PIN;
MEDIUM 7-PIN
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Corrective Filter. . .................... 30
Cross-Modulation., .. ................ 15, 57
Current:
eathode. ... ...............c........ 55
deoutput. ............ ... o ..., 64
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cathodebias........................ 55
cathode connection 55
resistor. . ..., 55
series operation 54
shunt resistor. ....... ... b5
supply voltage. . .................... 53
Hexode Mixer.............coovivivinnn 51
Horizontal Output Cireuits ............. 49
Impedance, Input.............. ... ... 15
Input Capacitance. .. .................. 65
Instantaneous Peak Voltage............ 60
Interelectrode Capacitances............ 7,65
Intermediate Frequency, Production of... 49
Interpretation of Tube Data............ 63
Inverse Feedback:
constant-current type. .. ........... 26, 27
constant-voltage type. . .............. 26
Key to Socket Connection
Diagrams. .. ........... Inside Front Cover
Kinescopes........... ..., 9
Limiter . ... 32
Load:
resistance. .. ......... ... 0.l 19, 20
resistance line. . ................. 17, 22

Low-Distortion Input Amplifier Stage.... 334

Luminance Amplifier................... 34
Mercury-Vapor Rectifier:

considerations. ...................... 6

interference from.................... 60
Mho.........oiiiiii i 12
Micromho. .........c.oiiiiiiiiiinn.. 12
Miniature Tube, Structure of. .......... 72
Mixer:

AUAHO. .. 333

hexode. . ....ovuiiiiiiie it 33

pentagrid. ........... ..ol 51
Modulated Wave.................... 38, 41
Modulation. ................. ...l 38
Modulation-Distortion. . ............. 15, 57

Page
Multi-Electrode Tube........ocov0ven.. 9
Multi-Unit Tubes. .. .......cvvvvennnnn 9
Multivibrator. . ..........iiiiiit, 46
Mutual Conductance
(see Transconductance)
Osciltator:
considerations. . ................... .. 46
multivibrator. .. ........... ... oL 46
relaxation 46
synchroguide 47
Outlines of Tubes. . . .................. 339
Output Capacitance. .. ................ 65
Output Cireuits:
vertical .. ... .. .. ... .. .. L L.l 48
horizontal. . ... ...................... 49
Output-Coupling Devices. .. ........... 61
Paraliel Operation . ................ 16, 36
Parasitic Oscillations. ........ PPN 17
Parts of a Miniature Pentode........... 2
Peak Inverse Plate Voltage............. 63
Peak Plate Current. ................... 64
Pentagrid Converter.................. 9, 50
Pentagrid Mixer. ... ... ............. 31, 51
Pentode Considerations. ............... 8
Phase Inverter. . ................... 31, 308
Picture Tube:
basing diagrams. . ................... 300
characteristies chart. .. .. ............ 296
corona considerations. ............... 61
deflection. ........... ... ... ol 10
dust considerations. ............ 61
essential elements. . ......... 9
handling precautions 62
high-voltage considerations. . ......... 61
humidity considerations.............. 61
safety considerations................. 62
9
9
62
Plate:
current. . ... .h ittt 5
dissipation. . ............cooiiiian.. 63
efficiency. .......... .. ...l 12

Plate-Cathode Capacitance............ 7,65
Power Output:
calculations. . ........ eeves. 17,19, 20, 23
test...........o00nun vesereeensecees 304
Power Sensitivity..... ceecesereanrenans

R47



Page
Power Supply............ e 53
Preampilifier for Magnetic Phonograph
Pickup.......... ... .o it 334
Preferred Types List...... Inside Back Cover
Push-Pull Operation ................. 16, 19
Radio—Frequency:
amplifier. .. .........co i, 13, 33
filter. . ... ... 60
Ratings, Design-Center System.......... 65
Ratio Detector............ovovniiennn.. 41
Reading List. ... ................. ... 352
Receiving Tube Classification Chart. . ... 69
Rectifiers:
full-wave. ............ i, 5, 36
half-wave......................... 5, 36
ionic-heated cathode. ................ 6
parallel operation of. . .. ........... .. 36
plate characteristics curves. . ......... 64
voltage doubler. ... ................. 37
Relaxation Osecillator. . ................ 46
Remote-Cutoff Tubes. ............... 15, 46
Resistance Coupling. . . ................ 31
Resistance-Coupled Amplifier. . ... 14, 27, 306
Resistor:
cathode (self-biasing)................ 56
center tAP. . . . ... iiiiie . 55
filament. ............. ... ... ... L 53
filter. ...... ... ... 59
grid.. ... 14
plateload . ............ .. ... ..... 19, 20
screen—grid. . ........oi0iin i, 58, 67
Saturation Current.........oocun..... 5
Screen Grid (Grid No. 2):
considerations. . .............00huann 7
Imput. . . ... i i, 63, 67
voltage supply. .. ....cov v, 57
Secondary Emission. .. ................ 8
Secondary Electrons. . ............ ..... 89
Self-bias (cathode bias)................. 55
Shielding..........ccvvvviiniiinnnn, 58
Short-Circuit Test. .................... 302
Socket Connection Diagrams,
Keyto..........oo0vnn Inside Front Cover
Space Charge. . .................. ier. 5,9
Static Characteristics. . .. ... e R § |
Structure of a Miniature Tube.......... T2

Suppressor Grid (Grid N0. 3) ......c..o00 8

Compliments of www.nucow.com
INDEX (Continved)

348

Page
Symbols Used in Resistance-Coupled

Amplifier Charts. . . ................. 307
Syne Circuits . ...... ... ... i 35
Synchroguide ............coiiiiiinnnn, 47
Tables and Charts:

(see Charts and Tables)

Technical Data for Tube Types......... 73
Television Picture Tubes. . ............... 9
Television RF Amplifiers . .............. 33
Television Synec Cireuits. . .............. 35
Testing Electron Tubes. . .............. 302
Tetrode Considerations. . ... ........... 7
Tone-Control Amplifier Stage. . ......... 335
Transconductance:

Conversion. . ......... ..., 12

grid-plate. .. ........ ... ... .. .. ..., 12

test. . e 303
Triode Considerations. ................. 6
Tube:

outlines. ... .... e e 339

parts of miniature. .. ................ 2

ratings, interpretationof............. 63

structure of miniature. .. ... [ 72

tester requirements. .. ............... 304
Tube Types:

technical data............ [ 73
Tuning Indicators........... PN 45
Twin Diode:

pentode. ... .............. Ceeseeneen 9

triode................... PPN 9, 39
Typical Operation Values,

Interpretation of......... [ 13
Vertical Output Circuits .....oo00viu... 48
Video Amplifiers. ............ Cereeneean 34
Voltage:

amplification, class A. .. ... ieeeaa. 13

doubler rectifier. . ................... 37

peak heater-cathode................. 63

peak inverse plate. .. ................ 63

SUpPPly. . .. i, 53
Voltage Doubler. . .................... 37
Volume Control:

automatic (AVC).................... 42

by grid-voltage variation............. 57

by screen-grid-voltage variation. . . ... . 68

delayed automatic (DAVC)........... 43
Volume Expander. .................. .. 3

Zero-BiaSOperation.,................. 56



Compliments of www.nucow.com

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

e RCA TUBE HANDBOOK —HB-3 (734" 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.

e RCA RECEIVING TUBE MANUAL—RC-
18 (834" x 534’')—3852 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-flat
binding. Price 75 cents.*

o RCA TRANSMITTING TUBES —TT-4
(834" x b534')—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 cireuit diagrams for trans-
mitting and industrial applications. Fea-
tures lie-flat binding. Price $1.00.*

¢ RADIOTRONT DESIGNER'S HANDBOOK
—4th Edition (834" x 514")—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-
101C (1024’" x 834’'")—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 *

o RECEIVING-TYPE TUBES FOR INDUSTRY
AND COMMUNICATIONS —RT-104
(1074" x 834'')—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
(1074" x 834'')—28 pages. New booklet
contains classification chart, character-
isties 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 (1074
x 834'")—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.*

e RCA TUBE PICTURE BOOK--TPB-1
(1074"" x 834'')— 16 pages. Collection of
photographs and cutaway drawings of
representative tube types. Prepared
especially for use by students. A visual

{Trade 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.*

o 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 (1074 x 834'')—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
(107%"" x 834"')—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.*

o HEADLINERS FOR HAMS—HAM-103B
(1074’ x 834’’)—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.

o RCA INTERCHANGEABILITY DIRECTORY
OF INDUSTRIAL-TYPE ELECTRON TUBES—
ID-1020A (1074"” x 834”)—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 {ree 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-
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resistance type 1N54-A, andlarge-signal
types 1N38-A and 1N58-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 (107" x 163%4")—
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 (10%” x 16%")—
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 (10%” x 1634")—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 ecross-
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 (107" x 1634”)—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 (10%” x 16%")—72
pages. Schematic diagrams, top and bot~
tom chassis views, replacement parts
lists, and top and bottom chassis adjust~

tTrade Mark Reg. U. S. Pat. Off. *Prices shown apply in U.S.A. & are subject to change without notice.
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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, and
the RP-197 and RP-198 3-speed record
changers. The comprehensive index ref-
erences model names to model numbers
of all RCA Vietor 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.*

o RCA COMPONENTS DIRECTORY FOR
TV RECEIVERS —SP-1006C (1075''x834"’)
—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
(107%"” x 834”)—48 pages. This new
booklet contains a compilation of articles
on TV trouble shooting, TV tuner align-
ment, and TV cireuit analysis by two of
RCA’sexpertsin the field of TV servicing
and test equipment—John R. Meagher
and Art Liebscher. Price 35 cents.*

e TV SERVICING, SUPPLEMENT 1. Bul-
letin TVS-1081 (107%"” x 834’)—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 (107%" x 834’')—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.*

o RCA PHONOGRAPH CARTRIDGE GUIDE
—SP-2008B (1074" x 83%'')—4 pages.
Lists stock numbers of RCA cartridges
and replacement styli. Also lists stock
numbers of RCA cartridges and model
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numbers of record players by RCA Vie-
tor model numbers. Single copy free on
request.

Batteries

© RCA RADIO BATTERIES FOR FLASHLIGHT,
RADIO, AND INDUSTRIAL APPLICATIONS
—BAT-134B (1074" x 834'')—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 BQOKLETS — Illustrated
instruction booklets, containing specifi-
cations, operating and maintenancedata,
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 bookiets on other in-

struments are available on request.

WR-36A (Dot-Bar Generatort). . $0.50*
WA-44A (AudioSignal Generator) 0.50*
WA-44B (AudioSignal 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-T77B (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 VoltOhmyst{). 0.50*

WO-88A (5" Oscilloscope). .. ... 0.50*
WR-89A (Crystal-Calibrated

Marker Generator).... 0.50*
WO-91A (5" Oscilloscope). . .. .. 1.00

WV-97A (Senior VoltOhmystt).. 0.50*

WYV-98A (Senior VoltOhmystt).. 0.756*
WT-100A (Electron-Tube
MicroMhoMeter). ... 1.75*

$Trade Mark Reg. U.S. Pat. Off. *Prices shown apply in U.S.A. & are subject to change without notice.
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Reading List

This list includes references of both elementary and advanced character.
Obviously, the list is not inclusive, but it will guide the reader to other references,

ALBERT, A. L. Fundamental Electronics and Vacuum Tubes. The MacMillan Co.
CHAFFEE, E. L. Theory of Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inc.
CHUTE, G. M. Electronics in Indusiry. McGraw-Hill Book Co., Inc.

DoME, R. B. Television Principles. McGraw-Hill Book Co., Inc.

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc.
EAsTMAN, A. V. Fundamenials of Vacuumn Tubes. MecGraw-Hill Book Co., Inc.
EvVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Inc.
FINK, D. G. Engineering Electronics. MeGraw-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., Inec.

GRraY, T. S. Applied Elecironics. John Wiley and Sons, Inc.

GROB, B. Basic Television. McGraw-Hill Book Co., Inc.

HEeNNEY, KEITH Radio Engineering Handbook. McGraw-Hill Book Co., Ine.
HOAG, J. B. Basic Radio. D. Van Nostrand Co., Inc.

KOLLER, L. R. Physics of Electron Tubes. MeGraw-Hill Book Co., Inc.
MAaEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc.
MaRrcus, 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 Jor Electrical Engineers—Communi-
cations and Electronics. John Wiley and Sons, Inc.

PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill
Book Co., Inc.

Proceedings of the Institute of Radio Engineers (a monthly publication).
RCA TECHNICAL BooK SERIES. Electron Tubes, Vol. I and Vol. II. RCA Review.

REIcH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book
Co., Inc.

RICHTER, WALTHER. Fundamentals of Industrial Electromc Cireuits. McGraw-Hill
Book Co., Inc.

SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inec.

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 pER Buyn, H. J. Thermionic Vacuum Tubes. MeGraw-Hill Book Co., Inc.

ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John
Wiley and Sons, Inc.
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RCA Receiving Types NOT Recommended

For New Equipment Design

Certain receiving tube types should be avoided in the design of
new equipment because they are approaching obsolescence or have
limited or dwindling demand. Such RCA Types are listed below. For
a guide to the selection of tube types recommended for new equip-
ment design, refer to the RECEIVING TUBE CLASSIFICATION CHART.

0Z4
0Z4-G
1A5-GT
1AD5
1AX2
1C5-GT
1E8
1L6
1LAS6
1LB4
1LC5
1LC6
1LD5
1LE3
1LGS
1LH4
1LN5
184
1-v
1V2
1X2-A
3LF4
5AZ4
5T4
5U4-G
5X4-G
523
6A7

cation.

6A8
6A8-G
6A8-GT
6AB5/6N5
6AB7
6AC5-GT
6AD7-G
6AH4-GT
6AHS6
6AL7T-GT
6AQ7-GT
6ARS5
6B4-G
6B8
6BD4-A
6BD6
6BF5
6BKS5
6BKT-A
6BQ6-GT
6BY5-GA
6C5-GT
6C6
6C8-G
6CD6-G
6D6

6F5
6F5-GT

6F6-G
6F6-GT
6F7
6F8-G
6G6-G
6J7-GT
6K7
6K7-GT
6N7

6Q7
6Q7-GT
6R7

654

657
638-GT
6SA7T-GT
6SB7-Y
6SF5-GT
6SF7
63J7-GT
6SK7-GT
6SQ7-GT
6SR7
6587
6SZ7

6U5
6Y6-G
TA4

TA5
TA6
TAT
TA8
TAD7
TAFT
TAGT7
TAHT
B4
7B5
7B6
7B7
7B8
7Ch
7C6
7C7
TET
7
TF8
7G7
TH7
7J7
TK7
(4%¢
N7
Q7
TR7
VT

TW7
X7

TY4

7Z4
12A8-GT
12AH7-GT
12AV7
12BD6
12C8
12J5-GT
12J7-GT
12K7-GT
12K8
12Q7-GT
12SA7-GT
12SF7
12SK7-GT
14A7
14AF7
14B6

14C7

14F7

14F8

14Q7

14R7
19BG6-GA
1976

19T8

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-

24-A
25BQ6-GT
25W4-GT
2575

27

35A5
35Y4

3573
35Z4-GT
41

42

43

45

47

50A5
50C6-G
50X6
50Y7-GT
70L7-GT
75

78

80

83-v

84 /674
117L7/M7-GT
117N7-GT
117P7-GT
117Z6-GT

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.
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