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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 electron tubes.

The material in this edition has been augmented and revised to
keep abreast of the technological advances in electronie 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 D1vISION of RAb10 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 tubes include:

POWER TUBES
Transmitting and
Industrial Types

CATHODE-RAY TUBES
Special-Purpose
Kinescopes and

TELEVISION CAMERA TUBES Oscillograph Types

Iconoscopes, Vidicons,
and I'mage Orthicons THYRATRONS & IGNITRONS
SPECIAL TYPES

PHOTOTUBES Vacuum-Gauge Tubes,

Single-Unit, Twin-Unait,
and Multiplier Types Magnetrons and Klystrons

For Sales Information For Technical Information
on RCA Tubes, write to on RCA Tubes, write to
Sales Commercial Engineering

TUBE DIVISION
RADIO CORPORATION OF AMERICA
Harrison, N. J.

Copyright, 1954, by Radio Corporation of America
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Electrons, Electrodes, and Electron Tubes

The electron tube is a marvelous device. It makes possible the performing of
operations, amazing in conception, with a precision and a certainty that are as-
tounding. It is an exceedingly sensitive and accurate instrument—the product of
coordinated efforts of engineers and craftsmen. Its construction requires materials
from every corner of the earth. Its use is world-wide. Its future possibilities, even
in the light of present-day accomplishments, are but dimly foreseen; for each de-
velopment 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 electrons supplied by the cathode. It accom-
plishes this with a minimum of control energy. Because it is almost instantaneous
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 composed
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 accelerated by the addition of energy. Heat is one
form of energy which can be conveniently used to speed up the electron. For exam-
ple, if the temperature of a metal is gradually raised, the electrons in the metal
gain velocity. When the metal becomes hot enough, some electrons 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 cathode, which supplies electrons, and one or
more additional electrodes, which control and collect these electrons, mounted in
an evacuated envelope. The envelope may be a glass bulb or a metal shell.

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 directly heated cathode, or filament-cathode, 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 conduction from the heater.
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A filament, or directly heated cathode, 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 dazzling white) to emit sufficient electrons, a
relatively large amount of filament power is required. Thoriated-tungsten fila-
ments are made from tungsten impregnated with thorium oxide. Due to the pres-
ence of thorium, these filaments liberate electrons at a more moderate temperature
of about 1700°C (a bright yellow) and are, therefore, much more economical of fila-
ment 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 temperature of
about 700-750°C (a dull red) to produce a copious supply of electrons. Coated fila-
ments operate very efficiently and require relatively little filament power. However,

each of these cathode materials has special advantages which de-
termine the choice for a particular application.

Directly heated filament-cathodes require comparatively
LA little heating power. They are used in almost all of the tube types
designed for battery operation because it is, of course, desirable
to impose as small a drain as possible on the batteries. Examples
of battery-operated filament types are the 1A7-GT, 1R5, 1U4, and
3V4. AC-operated types having directly heated ﬁlament—cath—
Fig. 1 odes include the 2A3 and 5Y3-GT.

An indirectly heated cathode, or heater.cathode, consists of
a thin metal sleeve coated with electron-emitting material such as
alkaline-earth oxides. Within the sleeve is a heater which is in- "5 57782
sulated from the sleeve, The heater is made of tungsten or tung-
sten-alloy wire and is used only for the purpose of heating the
cathode sleeve and sleeve coating to an electron-emitting temper-

ature. Useful emission does not take place from the heater wire. Fig. 2

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 shielding 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 interference which might enter the tube circuit
through the heater-supply line. From the viewpoint of circuit design, the heater-
cathode construction offers advantages in connection flexibility because of the elec-
trical 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 having 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 increases 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.

‘CATHODE

GENERIC TUBE TYPES

Electrons are of no value in an electron 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 electrodes. The electrodes are enclosed in an evacuated envelope
having the necessary connections brought out through air-tight seals. The air is re-
moved 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, electrons

4



RCA Receiving Tube Manual

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 attraction
te the electrons (unlike electric charges attract; like charges repel). Such a positive
electric potential can be supplied by an anode (positive electrode) located within
the tube in proximity to the cathode.

DIODES

The simplest form of electron tube contains two electrodes, a cathode and an
anode (plate), and is often calied a diode, the family name for a two-electrode

tube, In a diode, the positive potential is sup- ELECTRON

plied by a suitable electrical source connected = )

between the plate terminal and 2 cathode , ;.. pUATE
CURRENT

terminal. Under the influence of the positive
plate potential, electrons flow from the cathode CAtH- §OUTPUT
to the plate and return through the external O0E.
plate-battery circuit to the cathode, thus com- A 8
pleting the ecircuit. This flow of electrons is oo 1A to]1]o]
known as the place 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 current will flow. Thus, electrons can flow from the
cathode to the plate but not from the plate to the
cathode. If an alternating voltage is applied to
the plate, the plate is alternately made positive and
negative. Because plate current flows only during
the time when the plate is positive, current flows
through the tube in only one direction and is said
to be rectified. Fig. 4 shows the rectified output
current produced by an alternating input voltage.
Diode rectifiers are used in ac receivers to convert
the ac supply voltage to de voltage for the elee-
trodes of the other tubes in the receiver. Rectifier
tubes having only one plate and one cathode, such
>; ALTERNATING as the 35W4, are called half-wave rectifiers, be-
| VOLTAGE INPUT cause current can flow only during one-half of the
. alternating-current cycle. When two plates and one
Fig.4 or more cathodes are used in the same tube, cur-
rent may be obtained on both halves of the ac cycle. The 6X4, 5Y3-GT, and 5U4-G
are examples of this type and are called full-wave rectifiers.

Not all of the electrons emitted by the cathode reach the plate. Some return
to the cathode while others remain in the space between the cathode and plate for
a brief period to produce an effect known as space-charge. This charge has a
repelling action on other electrons which leave the cathode surface and impedes
their passage to the plate. The extent of this action and the amount of space-
charge depend on the cathode temperature 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 increas-
ingly higher plate voltages will succeed in attracting a greater proportion of the
free electrons.

Beyond a certain plate voltage, however, additional plate voltage has little
effect in increasing the plate current 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 num-
ber of electrons emitted, it is also known as emission current or simply emission.

5
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Although tubes are sometimes tested by measure-
ment of their emission current, 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 characteristics or even to damage
the tube. Consequently, while the test value of emis-
sion current is somewhat larger than the maximum
current which will be required 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 number of electrons for satisfactory opera- Fig. 5
tion of the tube.

If space charge were not present to repel electrons coming from the cathode,
the same plate current could be produced at a lower plate voltage. One way to
make the effect of space charge small is to make the distance between plate and
cathode small. This method is used in rectifier types having heater-cathodes, such
as the 5V4-G and the 25Z6. In these types the radial distance between cathode and
plate is only about two hundredths of an inch. Another method of reducing space-
charge effect is utilized in mercury-vapor rectifier tubes, such as the 83. Such
tubes contain a small amount of mercury, which is partially vaporized when the
tube is operated, filling the space inside the bulb with mercury atoms. These atoms
are bombarded by electrons on their way to the plate. If the electrons are moving
at a sufficiently high speed, the collisions tear off electrons from the mercury atoms.
The mercury atom is then said to be “ionized’’; that is, it has lost one or more
electrons and, therefore, has a positive charge. In mercury-vapor rectifier tubes,
ionization is evidenced by a bluish-green glow between the cathode and plate.
When ionization due to bombardment of mercury atoms by electrons leaving the
cathode occurs, the space-charge is neutralized by the positive mercury ions so that
increased numbers of electrons are made available. A mercury-vapor rectifier hasa
small voltage drop between cathode and plate (about 15 volts). This drop is prae-
tically independent of current requirements up to the limit of emission of electrons
from the cathode, but is dependent to some degree on bulb temperature.

Saturation Point

%

/

//
/

/
7

PLATE VOLTAGE —>

NUMBER OF ELECTRONS
REACHING PLATE ——

(@]

Ionic-heated-cathode rectifier tubes, such as the 0Z4 and 0Z4-G, also depend
on gas ionization for their operation. These tubes are of the full-wave design
and contain two anodes and a coated cathode sealed in a bulb containing a reduced
pressure of inert gas. The cathode in each of these types becomes hot during tube
operation, but the heating effect is caused by bombardment of the cathode by ions
within the tube rather than by heater or filament current from an external source.
The internal structure of the tube is designed so that when sufficient voltage is
applied to the tube, ionization of the gas occurs between the anode which is in-
stantaneously positive and the cathode. Under normal operating voltages, ioniza-
tion does not take place between the anode that is negative and the cathode so
that the requirements for rectification are satisfied. The initial small flow of current
through the tube is sufficient to raise the cathode temperature quickly to incan-
descence whereupon the cathodé 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 temperature.
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.
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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 unob-
structed by the grid wires. The purpose of the grid is to control the flow of plate
current. When a tube is used as an amplifier, a negative de voltage is usually applied
to the grid. Under this condition the grid does not draw appreciable current.

The number of electrons attracted to

the plate depends on the combined effect oW

of the grid and plate polarities. When the @

plate is positive, as is normal, and the PLATE  CURRENT

dec grid voltage is made more and more

negative, the plate is less able to attract CATHODE OUTPUT
electrons to it and plate current decreases.

When the grid is made less and less nega-

tive (more and more positive), the plate X 8

more readily attracts electrons to it and ' md 0o

plate current increases. Hence, when the Fig. 6

voltage on the grid is varied in accordance
with a signal, the plate current varies with the signal. Because a small voltage
applied to the grid can control a comparatively large amount of plate current, the
signal is amplified by the tube. Typical three-electrode tube types are the 6C4,
6J5, and 2A3.

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. These
capacitances are known as interelectrode capacitances. Generally, the capacitance
between grid and plate is of the most importance. In high-gain radio-frequency
amplifier circuits, this capacitance may act to produce undesired coupling between
the inpuat circuit, the circuit between grid and cathode, and the output circuit, the
circuit between plate and cathode. This coupling is undesirable in an amplifier
because it may cause instability and unsatisfactory performance.

TETRODES

The capacitance between grid and plate can be made small by mounting an
additional electrode, called the screen (grid No. 2), in the tube. With the addition
of the grid No.2, the tube has four elec-
trodes and is, accordingly, called a tet-

rode. The screen or grid No.2 is mounted ELESSWON
between the grid No.1 (control grid) and )
the plate, and acts as an electrostatic P"‘:CEREEN FLATE

shield between them, thus reducing the GRID
grid-to-plate capacitance. The effective-
ness of this shielding action is increased
by connecting a bypass capacitor between
screen and cathode. By means of the
sereen and this bypass capacitor, the _|'|'|+
grid-plate capacitance of a tetrode is Fig. 7

made very small. In practice, the grid- ’

plate capacitance is reduced from several

micromicrofarads (uuf) for a triode to 0.01 uuf or less for a screen-grid tube.

The screen has another desirable effect in that it makes plate current practically
independent of plate voltage over a certain range. The screen is operated at a
positive voltage and, therefore, attracts electrons from the cathode. However, be-
cause of the comparatively large space between wires of the screen, most of the elec-
trons drawn to the screen pass through it to the plate. Hence the sereen supplies an
electrostatic force pulling electrons from the cathode to the plate. At the same

7
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time the screen shields the electrons between cathode and screen from the plate so
that the plate exerts very little electrostatic force on electrons near the cathode.
So long as the plate voltage is higher than the screen voltage, plate current in a
screen-grid tube depends to a great degree on the screen voltage and very little
on the plate voltage. The fact that plate current in a screen-grid tube is largely
independent of plate voltage makes it possible to obtain much higher amplification
with a tetrode than with a triode. The low grid-plate capacitance makes it possible
to obtain this high amplification without plate-to-grid feedback and resultant
instability. A representative tetrode is the 24-A.

PENTODES

In all electron tubes, electrons striking the plate may, if moving at sufficient
speed, dislodge other electrons. In two- and three-electrode types, these dislodged
electrons usually do not cause trouble because no positive electrode other than the
plate itself is present to attract them. These electrons, therefore, are drawn back
to the plate. Emission caused by bombardment of an electrode by electrons from
the cathode is called secondary emission because the effect is secondary to the
original cathode emission. In the case of screen-grid tubes, the proximity of the
positive screen to the plate offers a strong attraction to these secondary electrons
and particularly so if the plate voltage swings lower than the screen 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 sereen and plate. This fifth electrode is known
as the suppressor (grid No.3) and is usually connected to the cathode. Because of

ELECTRON
FLOW
{A)
PLATE Ph{s
SUPPRESSOCR SCREEN CURRENT
N

GRID
ouUTPUT
HEATER

mpur§
c k )

ol oy

° |
jl'l'l'l+

Fig. 8

its negative potential with respect to the plate, the suppressor retards the flight of
secondary electrons and diverts them back to the plate. The family name for a five-
electrode tube is “pentode”. In power-output pentodes, the suppressor makes pos-
sible higher power output with lower grid-driving voltage; in radio-frequency am-
plifier pentodes the suppressor makes possible high voltage amplification at mod-
erate 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 voltage may be as
low as, or lower than, the screen voltage without serious loss in signal-gain capa-
bility. Representative pentodes used for power amplification are the 3V4 and
6K6-GT; representative pentodes used for voltage amplification are the 1U4,
6SJ7, 12SK7, and 6BAS.

BEAM POWER TUBES

A beam power tube is a tetrode or pentode in which directed electron beams
are used to increase substantially the power-handling capability of the tube. Such
a tube contains a cathode, a control grid (grid No.1), a screen (grid No.2), a plate,

8
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and, optionally, a suppressor (grid No.3). When a beam power tube is designed
without an actual suppressor grid, the electrodes are so spaced that secondary
emission from the plate is suppressed by space-charge effects between screen and
plate. The space charge is produced by the slowing up of electrons traveling from a
high~potential screen to a lower-potential plate. In this low-velocity region, the
space charge produced is sufficient to repel secondary electrons emitted 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 returning to
the screen outside of the beam. A feature of a beam power tube is its low screen
current. The screen and the grid are spiral wires wound so that each turn of the
screen is shaded from the cathode by a grid turn. This alignment of the screen and
grid causes the electrons to travel in sheets between the turns of the screen so that
very few of them strike the screen. Because of the effective suppressor action pro-
vided by space charge and because of the low current drawn by the screen, the beam
power tube has the advantages of high power output, high power sensitivity, and
high efficiency.

BEAM-CONFINING

ELECTRODE
CATHODE INTERNAL
GRID STRUCTURE

OF
SCREEN TYPE 6L6
BEAM POWER
TUBE

D T At .
N Fig.9

hatr

Fig. 9 shows the structure of a beam power tube employing space-charge sup-
pression and illustrates how the electrons are confined to beams. The beam condi-
tion illustrated is that for a plate potential less than the screen potential. The
high-density space-charge region 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 region is
extended beyond the beam boundaries and stray secondary electrons are prevented
from returning to the screen outside of the beam. The space-charge effect may also
be obtained by use of an actual suppressor grid. Examples of beam power tubes are
6L6, 6V6-GT, and 50C5.

MULTI-ELECTRODE and MULTI-UNIT TUBES

Early in the history of tube development and application, tubes were designed
for general service; that is, a single tube type—a triode—was used as a radio-
frequency amplifier, an intermediate-frequency amplifier, an audio-frequency
amplifier, an oscillator, or a detector. Obviously, with this diversity of applica-
tion, one tube did not meet all requirements to the best advantage.

9
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Later and present trends of tube design are the development of “specialty”
types. These types are intended either to give optimum performancein a particular
application or to combine in one bulb functions which formerly required two or
more tubes. The first class of tubes includes such examples of specialty types as
the 6F6, 12SK7, 6L7, and 6K8. 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 6L7 is an especially interesting type in this
class. 'This tube has an unusually large number of electrodes, namely seven,
exclusive of the heater. Plate current in the tube is varied at two different frequen-
cies at the same time. The tube is designed primarily for use as a mixer in super-
heterodyne receivers. In tnis use, the tube mixes the signal frequency with the
oscillator frequency to give an intermediate-frequency output.

Tubes of the multi-electrode class often present interesting possibilities of
application besides the one for which they are primarily designed. The 6L7, for
instance, can also be used as a variable-gain audio amplifier in volume-expander
and compressor application. The 6F'6, besides its use as a power-output pentode,
can also be connected as a triode and used as a driver for a pair of 61.6’s.

The second class includes multi-unit tubes such as the twin-diode triodes
6BF6 and 6SQ7, as well as the twin-diode pentode 12C8 and the twin class A and
class B types 12AUT and 6N7, respectively. In this class also is included the multi-
unit type 117L7/M7-GT. This tube combines in one bulb a diode for use as a power
rectifier and a power-output pentode. Related to multi-unit tubes are the electron-
ray types 6AB5/6N5 and 6AL7-GT. These combine a triode amplifier with a
fluorescent target. Full-wave rectifiers are also multi-unit types.

A third class of tubes combines features of each of the other two classes.
Typieal of this third class are the pentagrid-converter types 1R5, 6BE6, and 6SA7.
These tubes are similar to the multi-electrode types in that they have seven elec-
trodes, all of which affect the electron stream; and they are similar to the multi-
unit tubes in that they perform simultaneously the double function of oscillator
and mixer in superheterodyne receivers.

KINESCOPES

The 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 fluorescent screen,
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The electron gun includes a cathode for the production of free electrons, an
electron “lens” system for accelerating the electrons and forming or focusing
them into a very narrow beam, and, optionally, a device for “trapping’’ unwanted
ions out of the electron beam.

Deflection of the beam is accomplished either electrostatically by means of
deflecting electrodes within the envelope of the tube, or electromagneticaily by
means of a deflecting yoke placed on the neck of the tube. Figs. 10 and 11 show the
structure of the gun section of a kinescope and illustrate how the electron 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 electromagnetic deflecting yoke,

Focusing of the beam is accomplished either electromagnetically by means of
a focusing coil placed on the neck of the tube, as shown in Fig. 10, or electro-
statically by means of focusing electrodes within the envelope of the tube. In the
tube shown in Fig. 11, the focusing electrodes are grids No.4 and No.5.

The screen is a white-fluorescing phosphor P4 of either the silicate or the
sulfide type. The spectral distribution of the energy emitted by each type of phos-
phor is shown by the curves on page 249. The persistence of the phosphorescence
exhibited by either type of the phosphor P4 is such that its brightness does not
exceed 7 per cent of the peak value in 33 milliseconds after excitation is removed.

The tricolor kinescope 15GP22 consists of three electron guns and a plane,
tricolor, Filterglass phosphor-dot (screen) plate located between a shadow mask
and a clear-glass faceplate. It utilizes electrostatic convergence, electrostatic focus,
and magnetic deflection. The spectral distribution of the energy emitted by the
group phosphor P22 used in this type is shown by the curve on page 249. The
persistence of the group phosphorescence is such that its brightness does not ex-
ceed 7 per cent of the peak value in 33 milliseconds after excitation is removed.
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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 example
Static Characteristics are the values obtained with different de potentials applied
to the tube electrodes, while Dynamice Characteristics are the values obtained with
an ac voltage on a control grid under various conditions of dec potentials on the
electrodes. The dynamic characteristics, therefore, are indicative of the perform-
ance capabilities of a tube under actual working conditions.

Static characteristics may be shown by plate characteristics curves and transfer
(mutual) characteristics curves. These curves present the same information, but
in two different forms to increase its usefulness. The plate characteristic curve
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is obtained by varying plate voltage and measuring plate current for different
grid bias voltages, while the transfer-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. 12, Fig. 13 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 variations in tube operating conditions.

The amplification factor, or g, is the ratio of the change in plate voltage to a
change in control-electrode voltage in the opposite direction, under the condition
that the plate current remains unchanged 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.1) voltage must be made 0.1 volt
more negative to hold plate current unchanged, the amplification factor is 1 divided
by 0.1, or 10. In other words, a small voltage variation in the grid circuit of a tube
has the same effect on the plate current as a large plate-voltage change—the latter
equal to the product of the grid-voltage change and amplification factor. The p of
a tube is often useful for calculating stage gain. This use is discussed in the ELEC-
TRON TUBE APPLICATIONS SECTION.

Plate resistance (rp) of an electron tube is the resistance of the path between
cathode and plate to the flow of alternating current. It is the quotient of a small
change in plate voltage divided by the corresponding change in plate current and is

12
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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.

Control-grid—plate transconductance, 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 conductance. Transconductance may be more strictly defined as the quo-
tient of a small change in plate current (amperes) divided by the small change in the
control-grid voltage producing it, under the condition that all other voltages remain
unchanged. 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 transcon-
ductance is 0.001 divided by 0.5, or 0.002 mho. A “mho’ is the unit of conductance
and was named by spelling ohm backwards. For convenience, a millionth of a
mho, or a micromho (umho), is used to express transconductance. 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 and may be defined as the quotient of the
intermediate-frequency (if) current in the primary of the if transformer divided by
the applied radio-frequency (rf) voltage producing it; or more precisely, 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 transconduct-
ance is used in the same way as control-grid—plate transconductance is used in
single-frequency amplifier computations.

The plate efficiency of a power amplifier tube is the ratio of the ac power
output to the product of the average dc plate voltage and de¢ plate current at
full signal, or

power output watts
average dc plate volts X average de plate amperes

Plate efficiency (%) = X 100

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

power output watts
(input signal volts, rms)2

Power sensitivity (mhos) =
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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 eight headings. These are: Amplification,
Rectification, Detection, Automatic Volume Control, Tuning Indication with
Electron-Ray Tubes, Oscillation, Frequency Conversion, and Automatic Fre-
quency Control. Although these operations may take place at either radio or
audio frequencies and may involve the use of different circuits and different sup-
plemental parts, the general considerations of each kind of operation are basic.

AMPLIFICATION

The amplifying action of an electron tube was mentioned under Triodes in the
section on ELECTRONS, ELECTRODES, 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.

Class A Amplifier. 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.

Class AB Amplifier. A class AB amplifier is an amplifier in which the grid
bias and alternating grid voltages are such that plate current in a specific tube flows
for appreciably more than half but less than the entire electrical cycle.

Class B Amplifier. 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 approxi-
mately zero when no exciting grid voltage is applied, and so that plate current in a
specific tube flows for approximately one-half of each cycle when an alternating
grid voltage is applied.

Class C Amplifier. 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 alternating
grid voltage is applied.

NOTE:—To denote that grid current does not flow during any part of the input cycle, the suffix

1 may be added to the letter or letters of the class identification. The suffix 2 may be used to denote
that grid current flows during some part of the cycle.

For radio-frequency amplifiers which operate into a selective tuned circuit, 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 amplifiers in which distortion
is an important factor, only class A amplifiers permit single-tube operation. In this
case, operating conditions are usually chosen so that distortion is kept below the
conventional 5 per cent for triodes and the conventional 7 to 10 per cent for tet-
rodes or pentodes. Distortion can be reduced below these figures by means of special
circuit arrangements such as that discussed under inverse feedback. With class A
amplifiers, reduced distortion with improved power performance can be obtained
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.

As a class A voltage amplifier, an electron tube is used to reproduce grid volt-
age variations across an impedance or a resistance in the plate circuit. These varia-
tions are essentially of the same form as the input signal voltage impressed on the
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grid, but their amplitude is increased. This increase is accomplished by operating
the tube at a suitable grid bias so that the applied grid input voltage produces
plate-current 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 obtained. Fig. 14 gives a graphical illustra-
tion of this method of amplification and shows, by means of the grid-voltage vs.
plate-current characteristics curve, the effect of an input signal (S) applied to the
grid of a tube. O is the resulting amplified plate-current variation.

The plate current flowing through the load resistance (R) of Fig. 15 causes a
voltage drop which varies directly with the plate current. The ratio of this voltage
variation produced in the load resistance to the input signal voltage is the voltage
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amplification, or gain, provided by the tube. The voltage amplification due to the
tube is expressed by the following convenient formulas:

amplification factor X load resistance
load resistance - plate resistance

Voltage amplification =

transconductance in micromhos X plate resistance X load resistance
1000000 X (plate resistance <+ load resistance)

From the first formula, it can be seen that the gain actually obtainable from
the tube is less than the tube’s amplification factor but that the gain approaches the
amplification factor when the load resistance is large compared to the tube’s plate
resistance. Fig. 16 shows graphically how the gain approaches 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.
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In a resistance-coupled amplifier, the load resistance of the tube is approxi-
mately 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 neces-
sary to use a plate resistor and a grid resistor of large resistance. However, 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
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tube will be too small, and the voltage output of the tube will be too small. Also,
the grid resistor of the following stage should not be too large, the actual maximum
value being dependent on the particular tube type. This precaution is necessary
because 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 positive 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 increased 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 results in a runaway condi-
tion which can destroy the tube. A higher value of grid resistance is permissible
when cathode bias is used than when fixed bias is used. When cathode bias is used,
a loss in bias due to gas or grid-emission effects is almost completely offset by an
increase in bias due to the voltage drop across the cathode resistor. Typical values
of plate resistor and grid resistor for tube types used in resistance-coupled circuits,
and the values of gain obtainable, 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 reactive component due to the capacitance between
grid and cathode, (2) a resistive component resulting from the time of transit of
electrons between cathode and grid, and (3) a resistive component developed 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 frequency of the incoming
gignal. The input impedance is very high at audio frequencies when a tube is
operated with its grid biased negative. In a class A, or class AB, transformer-
coupled audio amplifier, 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, input transformer can be made very high because the choice is not limited by
the input impedance of the tube; however, transformer design considerations may
limit the choice. At the higher radio frequencies, the input impedance may become
very low even when the grid is negative, due to the finite time of passage of elec-
trons between cathode and grid and to the appreciablelead reactance. Thisimpedance
drops very rapidly as the frequency is raised, and increases input-circuit loading. In
fact, the input impedance may become low enough at very high radio frequencies
to affect appreciably the gain and selectivity of a preceding stage. Tubes such as
the ‘“acorn’’ 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 2 modified construction of a pentode or 2
tetrode type designed to reduce modulation-distortion and cross-modulation in
radio-frequency stages. Cross-modulation is the effect produced in a radio receiver
by an interfering station “riding through’ on the carrier of the station to which
the receiver is tuned. Modulation-distortion is a distortion of the modulated
carrier and appears as audio-frequency distortion in the output. This effect is
produced by a radio-frequency amplifier stage operating on an excessively curved
characteristic when the grid bias has been increased to reduce volume. The offend-
ing stage for cross-modulation is usually the first radio-frequency amplifier, while
for modulation-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 signals with minimum distortion over a wide range of
signal strength.

Fig. 17 illustrates the construction of the grid No.1 (control grid) in a remote-
cutoff tube. The remote-cutoff action is due to the structure of the grid which pro-
vides a variation in amplification 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
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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 characteristics is essentially
the same as for uniform spacing. As the grid bias is made more negative to handle
larger input signals, the electron flow from the sections 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
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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, 18 shows
a typical plate-current 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 possible for the tube to handle large signals satisfactorily. Because remote-
cutoff types can accommodate large and small signals, they are particularly suit-
able for use in sets having automatic volume control. Remote-cutoff tubes also are
known as variable-mu types. The 6SK7 is a representative remote-cutoff type.

As a class A power amplifier, an electron tube is used in the output stage of a
radio receiver tosupply a relatively large amount of power to the loudspeaker, For
this application, large power output is of more importance than high voltage ampli-
fication; therefore, gain possibilities are sacrificed in the design of power tubes to
obtain power-handling capability. Triodes, pentodes, and beam power tubes de-
signed for power amplifier service 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 pen-
tode type are characterized by high power sensitivity, high plate-power efficiency
and, usually, somewhat higher distortion than class A triodes. Beam power tubes
such as the 6L6 have higher power sensitivity and efficiency than triode or con-
ventional pentode types.

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

Power tubes connected in either parallel or push-pull may be employed as
class A amplifiers to obtain increased output. The parallel connection (Fig. 19)
provides twice the output of a single tube with the same value of grid-signal voltage.
With this connection, the effective transconductance of the stage is doubled, and
the effective plate resistance and the load resistance required are halved as com-
pared with single-tube values. The push-pull connection (Fig. 20), although it
requires twice the grid-signal voltage, provides increased power and has other
important advantages over single-tube operation. Distortion caused by even-order
harmonics and hum caused by plate-voltage-supply fluctuations are either elimi-
nated 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 obtained with triodes by decreasing the load resistance for the
stage to a value approaching the load resistance for a single tube. For either parallel
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or push-pull class A operation of two tubes, all electrode 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 connection, they can often be eliminated by con-
necting a non-inductive resistor of approximately 100 ohms in series with each
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Operation of power tubes so that the grids run positive is inadvisable except
under conditions such as those discussed in this section for class AB and class B
amplifiers.

Calculation of the power output of a triode used as a class A amplifier with
either an output transformer or a choke having low de resistance can be made
without serious error from the plate family of curves by assuming a resistance 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. 21 for given conditions. The procedure is as follows: (1)
Locate the zero-signal bias point P by determining the zero-signal bias Ec, from

the formula:
Zero-signal bias (Eeo) = —(0.68 X Eb)/u

where Ej, is the chosen value in volts of dc plate voltage at which the tube is to be
operated, and p is the amplification factor of the tube. This quantity is shown as
negative to indicate that a negative bias is used. (2) Locate on the plate family the
value of zero-signal plate current, I,, corresponding to point P. (3) Locate 21,
which is twice the value of I, and corresponds to the value of the maximum-signal
plate current Imaz. (4) Locate the point X on the de bias curve at zero volts,
E. = 0, corresponding to the value of Inax. (b) Draw a straight line XY through
X and P.

RCA-2A2
€¢32.5 VOLTS D C

r4
5l
wh

Imax z21g |

Q.20

0.08~
0.06

PLATE AMPERES

o
o
n

(=]
o
W
3]
oy
o
(1]
L4
[E]

PLATE VOLTS
Fig. 21

Line XY is known as the load resistance line. Its slope corresponds to the value
of the load resistance. The load resistance in ohms is equal to (Emax — Emir) divided
by (Imax — Imin), where K is in volts and I is in amperes.
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It should be noted that in the case of filament types of tubes, the calculations
are given on the basis of a dc-operated filament. When the filament is ac-operated,
the calculated value of de bias should be increased by approximately one-half the
filament voltage rating of the tube.

The value of zero-signal plate current I, should be used to determine the plate
dissipation, an important factor influencing tube life. In a class A amplifier under
zero-signal conditions, the plate dissipation is equal to the power input, i.e., the
product of the de plate voltage E, and the zero-signal dec 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 exceed the rating before pro-
ceeding 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 current reach values of Emgx and Imin; during the positive swing,
they reach values of Emin and Imax. Because power is the product of voltage and
current, the power output as shown by a wattmeter is given by

(Imax — Imin}) (Emax — Emin)
8

Power output =

where E is in volts, I is in amperes, and power output is in watts.

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

ula:
form Imax+ Imin _ Io

2
max — Imin

o7, 2nd-harmonic distortion = i X 100

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

Example: Determine the load resistance, power output, and distortion of a triode
having an amplification factor of 4.2, a plate-dissipation rating of 15 watts, and
plate characteristics curves as shown in Fig. 21. The tube is to be operated at 250
volts on the plate.

Procedure: For a first approximation, 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 rating is exceeded
(0.08 X 250 = 20 watts). Consequently, it is necessary to reduce the zero-signal
plate current to 0.06 ampere at 250 volts. The grid bias is now seen to be -43.5-
volts. Note that the curve was taken with a de filament supply; if the filament is to-
be operated on an ac supply, the bias must be increased by about one-half the
filament voltage, or to —45 volts, and the circuit returns made to the mid-point of
the filament circuit.

Point X can now be determined. Point X is at the intersection of the de bias
curve at zero volts with Imax, where Imax = 2I, = 2 X 0.06 = 0.12 ampere. Line
XY is drawn through points P and X. Emax, Emin, and Imin are then found from the
curves. Substituting these values in the power output formula, we obtain

(0.12 — 0,012) (365 — 105)
8

19

= 3.52 watts

Power output =
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The resistance represented by load line XY is
(365 — 105)

{0.12 —0.017) — 2410 ohms
When the values from the curves are substituted in the distortion formula,
we obtain
12 +2 QU2 _ .06

% 2nd-harmonic distortion = 0.12 — 0.012 X 100 = 6.59,

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-harmonic distortion generally does not exceed five
per cent. In the example, however, the distortion is excessive and it is desirable,
therefore, to use a slightly higher load resistance. A load resistance of 2500 chms
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 operation
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, operation which is discussed later.
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The method for calculating maximum power output for triodes in push-pull
class A operation is as follows: Erect a vertical line at 0.6E, (see Fig. 22), inter-
secting the E;=0 curve at the point Imsx. Then, Ims is determined from the

curve for use in the formula
Power output = (Imax X Eo)/5

If Imax 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 Inax on the zero-bias curve and through the
E, point on the zero-current axis. Four times the resistance represented by this
load line is the plate-to-plate load for two triodes in a class A push-pull amplifier.
Expressed as a formula,

Plate-to-plate load (Rpp) = 4 x (Eo ~ 0.6Ep) /Imax
where F, 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 plate
dissipation rating of the tube is 15 watts. Then, for class A operation, the operating
bias can be equal to, but not more than, one-half the grid bias for cutoff with a plate
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voltage of 1.4 X 800 = 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 ampere 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 operation of these tubes at a plate voltage of 800 volts, the dissipa-
tion cannot be reduced 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 current is 0.06 ampere, and the plate dissipation is
15 watts. Then, following the method for calculating power output, erect a vertical
line at 0.6E, = 150 volts. The intersection of the line with the curve B, = 0 is Imax
or 0.2 ampere. When this value is substituted in the power formula, the power
output is (0.2 X 250)/5 = 10 watts. The load resistance is determined from the
load formula: Plate-to-plate load (Rpp) = 4(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. 23.
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From a point A at or just below the knee of the zero-bias curve, draw arbitrar-
ily selected load lines to intersect 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, as is the case for the line first chosen, then another should be
chosen. When the most satisfactory line has been selected, its resistance may be
determined by the following formula:

Emax — Emin

Load resistance (Rp) = Tmax — Imin

The value of Ry, may then be substituted in the following formula for calcu-
lating power output.

- — 2
Power Output=[Imax Imin+ 1.41 (Ix - Iy))2Rp

32

In both of these formulas, I is in amperes, E is in volts, R, is in ohms, and
power output is in watts. Ix and ¥y are the current values on the load line at bias
voltages of E¢,=V -0.707V=0.293V and Ec¢;=V + 0.707V=1.707V, respectively.
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Calculations for distortion may be made by means of the following formulas.
The terms used have already been defined.

Imax + Imin - 2 Io
Imax — Imin 4 1.41 (Ix — Iy)

%% 2nd-harmonic distortion = X 100

Imax — Imin — 1.41 (Ix — Iy)
Imax — Imin + 1.41 (Ix — Iy)

% 3rd-harmonie distortion = X 160

% total (2nd and 3rd) harmonic distortion = /(%2nd)2 + (9,3rd)?

The conversion curves given in Fig. 24 apply to electron tubes in general
but are particularly useful for power tubes. These curves can be used for
calculating approximate operating conditions for a plate voltage which is
not included in the published data on oper- 04 _o0s 08 b0 15 20 23
ating conditions. For instance, suppose it is
desired to operate two 6L6’s in class A, push- 7
pull, fixed bias, with a plate voltage of 200 /
volts. The nearest published operating condi-
tions for this class of service are for a plate /
voltage of 250 volts. The operating conditions a
for the new plate voltage can be determined / /
as follows: First compute the ratio of the new 2 y
plate voltage to the plate voltage of the pub-
lished data. In the example, this ratio is
200/250 = 0.8, This figure is the Voltage Con-
version Factor, F.. Multiply by this factor
the published values for 250-volt operation in
order to obtain the new values of grid bias
and screen voltage. This gives a grid bias of
-16 X 0.8 = -12.8 volts, and a sereen voltage of
250 X 0.8 = 200 volts for the new conditions.

To obtain the rest of the new conditions,
multiply the published values by factors shown
on the chart as corresponding to the voltage
conversion factor of 0.8. In this chart,

L I )

o

-
L - B - -]

CONVERSION FACTORS Fis Fpifr)Fam

[=]
b
™
Ty
]

o
w
3

Fi applies to plate current and to screen
current,

F, applies to power output

F; applies to load resistance and plate
resistance,

Fem applies to transconductance.

0.2

0.1
0.4 0.6 o8 1O 1.5 2.0 25

Thus, to find the power output for the new VOLTAGE CONVERSION FACTOR (Fe)
conditions, determine the value of F, for a Fig. 24

voltage conversion factor of 0.8. The chart shows that this value of Fp is 0.6.
Multiplying the published value of power output by 0.6, the power output for the
new conditions is 14.5 X 0.6 = 8.7 watts.

A class AB power amplifier employs two tubes connected in push-pull with a
higher negative grid bias than is used in a class A stage. With this higher negative
bias, the plate and screen voltages can usually be made higher than for class A
amplifiers because the increased negative bias holds plate current 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.
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Class AB amplifiers are subdivided into class AB, and class AB,. In class AB;
there is no flow of grid current. That is, the peak signal voltage applied to each grid
is not greater than the negative grid-bias voltage. The grids therefore are not
driven to a positive potential and do not draw current. In class AB,, the peak
signal voltage is greater than the bias so that the grids are driven positive and
draw current.

Because of the flow of grid current in a class AB; stage there is a loss of power
in the grid circuit. The sum of this loss and the loss in the input transformer is the
total driving power required by the grid circuit. The driver stage should be capable
of a power output considerably larger than this required power in order that dis-
tortion introduced in the grid circuit be kept low. The input transformer used in a
class AB, amplifier usually has a step-down turns ratio.

Because of the large fluctuations of plate current in a class AB, stage, it is
important that the plate power supply should have good regulation. Otherwise the
fluctuations in plate current cause fluctuations in the voltage output of the power
supply, with the resuit that power output is decreased and distortion is increased.
To obtain satisfactory regulation it is usually advisable to use a low-drop rectifier,
such as the 5V4-G, with a choke-input filter. In all cases, the resistance of the filter
choke and power transformers should be as low as possible.

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 de-
sired 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. 25. Its position is not affected by the operating grid
bias provided the plate-to-plate load resistance remains constant. Under these
conditions, grid bias has no appreciable effect on the power output. Grid bias can-
not be neglected, however, since it is used to find the zero-signal plate eurrent 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 voltage, a higher signal voltage may
be used without grid current being drawn and, therefore, higher power output
is obtained than in class A service.

In general, for any load line through point D, Fig. 25, the plate-to-plate load
resistance in ohms of a push-pull amplifier is 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 clags A amplifiers, Rpp = 4(Es ~0.6E,) /Imax, but is more general. Power
output = (Imax/+/2 )2 X Rpp/4, where Imqax is the peak plate current at zero grid
volts for the load chosen. This formula simplified is (Imax)?2 X Rpp/8. The maximum-
signal average plate current is 2Imax /7 or 0.636 Imax; the maximum-signal average
power input is 0.636 Imax Eo.

It is desirable to simplify these formulas for a first approximation. This simpli-
fication can be made if it is assumed that the peak plate current, Imax, occurs at the
point of the zero-bias curve corresponding approximately to 0.6E,, the condition
for maximum power output. The simplified formulas are:

Power output (for two tubes} = (Imax X Eo}/5
Plate-to-plate load resistance (Rpp) = 1.6Eo/Imax

where E, is in volts, Iax is in amperes, Ry, is in ohms, and power output is in watts.

It may be found during subsequent calculations that the distortion or the plate
dissipation is excessive for this approximation; in that case, a different load resist-
ance must be selected using the first approximation as a guide and the process re-
peated to obtain satisfactory operating conditions.
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Example: Fig. 25 illustrates the application of this method to a pair of 2A3’s oper-
ated at E,=3800 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 Iz = 0.26 ampere. Using the simplified formulas, we
obtain

Plate-to-plate load resistance (Rpp) = (1.6 X 300)/0.26 = 1845 ohms
Power output = (0.26 X 300)/5 = 15.6 watta

\ RCA-2A3
\ Eg¢=2.5 VOLTS DC

PLATE AMPERES

‘Ec.

~.80 -60 -40 -20 0
PLATE VOLTS GRID VOLTS
Fig. 25 Fig. 26

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 maximum-signal average plate current is 0.166 ampere.
The product of this current and the operating plate voltage is 49.8 watts, the aver-
age input to the two tubes. From this value, subtract the power output of 15.6
watts to obtain the total dissipation for both tubes which is 34.2 watts. Half of this
value, 17 watts, is in excess of the 15-watt rating of the tube and it is necessary,
therefore, to assume another and higher load resistance so that the plate-dissipation
rating will not be exceeded. '

It will be found that at an operating plate voltage of 300 volts the 2A3’s
require a2 plate-to-plate load resistance of 3000 ohms. From the formula for Ry,
the value of I’ is found to be 0.4 ampere. The load line for the 3000-ohm load
resistance 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 current,
Imax, can be read at 0.2 ampere. Then

Power output = (Imax/+/2 ) Rpp/4 = (0.2/1.41) 3000/4 = 15 watts

Proceeding as in the first approximation, we find that the maximum-signal average
plate current, 0.6361n.x, is 0.127 ampere, and the maximum-signal average power
input is 38.1 watts. This input minus the power output is 38.1 — 15 = 23.1 watts.
This 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. 26 is a
curve of instantaneous values of plate current and dc grid-bias voltages taken from
Fig. 25. Values of grid bias are read from each of the grid-bias curves of Fig. 25
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along the load line and are transferred to Fig. 26 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 (.04 ampere. This procedure locates the
operating point for each tube at P. The plate current must be doubled, of course, to
obtain the zero-signal plate current for both tubes. Under maximum-signal condi-
tions, 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 voltage
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 cancelled by
virtue of the push-pull connection. Third-harmoniec distortion, however, which may
be larger than permissible, can be found by means of composite characteristic
curves. A complete family of curves ean be plotted, but for the present purpose
only the one corresponding to a grid bias of one-half the peak grid-voltage swing is
needed. In the example, the peak grid voltage per tube is 60 volts, and the half
value is 30 volts. The composite curve, since it is nearly a straight line, can be con-
strueted with only two points (see Fig. 25). 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 deviation of 30 volts from the
operating grid voltage of —60 volts. Next assume a deviation 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
intersection, which is 0.167 ampere; likewise, at the intersection of a vertical line
at 300 4+ 40 = 340 volts and the (-60) + (-30) = -90-volt bias curve, read the
plate current. In this example, the plate current is estimated to be 0.002 ampere.
The difference of 0.165 ampere between these two currents determines the point
E on the 300 - 40 = 260-volt vertical. Similarly, another point F on the same com-
posite curve is found by assuming the same grid-bias deviation but a larger plate-
voltage deviation, say, 100 volts. We now have points at 260 volts and 0.165
ampere (E), and at 200 volts and 0.045 ampere (F). A straight line through these
points is the composite curve for a bias of —30 volts, shown as a long-short dash
line in Fig. 25, At the intersection of the composite curve and the load line, G, the
instantaneous composite plate current at the point of one-half the peak signal
swing is determined. This current value, designated I,.; and the peak plate cur-
rent, Imax, are used in the following formula to find peak value of the third-har-
monic component of the plate current.

Ih: = (2Io.5 ~ Imax)/38

In the example, where I;.; is 0.097 ampere and Ingx is 0.2 ampere, Ins = (2 X 0.097 -
0.2)/8 = (0.194-0.2)/3 = —0.006/3 = -0.002 ampere. (The fact that Iy, is negative
indicates that the phase relation of the fundamental (first-harmonic) and third-
harmonic components of the plate current is such as to result in a slightly peaked
wave form. Ip; is positive in some cases, indicating a flattening of the wave form.)

The peak value of the fundamental or first-harmonic component of the plate
current is found by the following formula:
Ih; = 2/3 (Imax + Io.s)
In the example, In; = 2/8 (0.2 + 0.097) = 0.198 ampere. Thus, the percentage of
third-harmonie distortion is (Ins/In) 100 = (0.002/0.198)100 = 1%, approx.

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
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somewhat more than half the electrical eycle but less than the full eycle, the peak
signal voltage is greater than the dc bias voltage, grid current is drawn, and con-
sequently, power is consumed in the grid circuit. These conditions permit high
power output to be obtained without excessive plate dissipation.

The sum of the power used in the grid circuit and the losses in the input trans-
former is the total driving power required by the grid circuit. The driver stage should
be capable of a power output considerably larger than this required 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 driving power; a satisfactory set of operating condi-
tions involves a series of approximations. 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-dissipation rating
will be exceeded, distortion will be high, and the driving power will be unneces-
sarily high.

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 ad-
vantage as class AB,, i.e., large power output can be obtained without excessive
plate dissipation. Class B operation differs from class AB, in that plate current is
cut off for a larger portion of the negative grid swing, and the signal swing is
usually larger than in class AB; operation.

Because tubes designed for use as class B amplifiers usually operate at zero or
low bias, each grid is at a positive potential during all or most of the positive 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 delivering considerably more power output than the power required for
the class B grid circuit in order that distortion be low. Likewise, the interstage
transformer between the driver and class B stage usually has a step-down turns ratio.

Determination of load resistance, plate dissipation, power output, and distor-
tion 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 operating conditions. There are several tube types
designed especially for class B service. The characteristic common to all of these
types is a high amplifieation factor. 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 required. A number
of class B amplifier tubes consist of two triode units mounted in one tube. The two
units ean be connected in push-pull so that only one tube is required for a class B
stage. Examples of twin triodes used in class B service are the 6N7 and 1G6-GT.

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 arrange-
ments 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 cathode-follower cireuit, which will be discussed later in connection
with inverse feedback.
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A typical eathode drive circuit is shown in Fig. 27. The load is placed in 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 voltage
is applied across an appropriate impedance in the cathode circuit. The cathode-
drive circuit is particularly useful for vhi and uhf applications, in which it is neces-
sary 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
to1/gm when the load resistance is small compared to the rp of the tube. A certain
amount of power is required, therefore, to drive such a circuit. However, in the
type of service in which cathode-drive circuits are normally used, the advantages
of the grounded-grid connection usually outweigh this disadvantage.

e

B+

Fig. 27

An inverse-feedback circuit, sometimes 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 opposite phase to the signal applied to the tube. Two
important advantages of feedback are: (1) reduced distortion from each stage
included in the feedback circuit 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 feedback 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 imped-
ance 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 imped-
ance can, if not corrected, produce considerable frequency distortion. Such fre-
quency distortion can be reduced by means of inverse feedback. Inverse feedback
circuits are of the constant-voltage type and the constant-current type.

The application of the constant-
INPUT §”
SIGNAL

voltage type of inverse feedback to a
power output stage using a single
beam power tube is illustrated by
Fig. 28. In this circuit, R,, R,, and C
are connected across the output of
the 6L6 as a voltage divider. The
secondary of the grid-input trans-
former is returned to a point on this
voltage divider. Capacitor C blocks
the dc plate voltage from the grid.
However, a portion of the tube’s af
output voltage, approximately equal
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to the output voltage multiplied by the fraction Re/(R; + Rs), is applied to the
grid. This voltage lowers the source impedance of the circuit and a decrease in
distortion results which is explained in the curves of Fig. 29.

€s Ly =M

Fig. 29

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’y has an irreg-
ularity in its positive half-cycle. This irregularity represents a departure from the
waveform of the input signal and is, therefore, distortion. For this plate-current
waveform, the af plate voltage has a waveform shown by e’;,. The plate-voltage
waveform is inverted compared to the plate-current waveform 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 volt-
age; thus, when plate current goes up, plate voltage 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 waveform and phase as the plate voltage, but is
smaller in magnitude. Hence, with a plate voltage of waveform shown by e, the
feedback voltage appearing on the grid is as shown by e’gr. This voltage applied
to the grid produces a component of plate current i’;,1. It is evident that the irregu-
larity 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 applied, the relations are as shown in the curve
for ip. The dotted curve shown by i’y 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 i,. Since
i’p is the plate current that would flow without inverse feedback, it can be seen
that the application 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
distortion.

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 amplifier there is a decrease in gain or power
sensitivity as well as a decrease in distortion. Hence, the application of inverse
feedback to an amplifier requires that more driving voltage be applied to obtain
full power output, but this output is obtained with less distortion.
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Inverse feedback may also be applied to resistance-coupled stages as shewn
in Fig. 80. The circuit is conventional except that a feedback resistor, R,, is con-
nected between the plates of tubes T; and T.. The output signal voltage 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 comparatively low.
With sufficient inverse feedback of the constant-voltage type in a power-output
stage, it is not necessary to employ a network of resistance and capacitance such
as that described on page 32 in the output circuit to reduce response at high audio
frequencies. Inverse-feedback circuits can also be applied to push-pull class A and
class AB; amplifiers.

Constant-current inverse feedback is AAAAA 1
usually obtained by omitting the bypass Ti R3 T2
capacitor across a cathode resistor. This % %
method decreases the gain and the dis- A A
tortion but increases the source imped- R; SRp
ance of the circuit. Consequently, the
output voltage rises at the resonant fre- [ : l

quency of the loudspeaker and accentu-
ates hangover effects.

C=- B5C+ B+

Fig. 80

Inverse feedback is not generally ap-

plied 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 ampli-
fier, 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 te
beam power tubes. By means of inverse feedback, the high efficiency and high
power output of beam power tubes can be combined with freedom from the effects
of varying speaker impedance.

INPUT
SIGNAL e ©)
LOAD OUTPUT
L RESISTANCE| VOLTAGE
il = T
C = 8 =
Fig, 31

Another important application of inverse feedback is in the cathode-follower
circuit, an example of which is given in Fig. 381. 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 is taken off between
the cathode and ground. The voltage amplification of this circuit is always less than
unity and may be expressed by the following convenient formulas.
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For a triode:

Voltage amplification = amplification factor X load resistance

plate resistance + load resistance X (amplification factor 4- 1)

For a pentode:

Voltage amplification = transconductance X load resistance

1 4 (transconductance X load resistance)

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

The use of the cathode follower permits the design of circuits which have high
input resistance and high output voltage. The output impedance is quite low and
very low distortion may be obtained. Cathode-follower circuits may be used for
power amplifiers or as impedance transformers designed either to match a trans-
mission line or to produce a relatively high output voltage at a low impedance
level. In a power amplifier which is transformer coupled to the load, the same
output power can be obtained from the tube as would be obtained in a conventional
grid-drive type of amplifier. The output impedance is very low and provides excellent
damping to the load, with the result that very low distortion can be obtained. The
peak-to-peak signal voltage, however, approaches 114 times the plate supply
voltage if maximum power output is required from the tube. Some problems may
be encountered, therefore, in the design of an adequate 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 relatively
low values of cathode resistor, the circuit may be designed to supply significant
amounts of power and to match the impedance of the device to a transmission line,
With somewhat higher values 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 appreciable capacitance is present.

The cathode follower may also be used as an isolation device to provide ex-
tremely high input resistance and low input capacitance as might be required in
the probe of an osciiloscope or vacuum-tube voltmeter. Such circuits ecan be de-
signed to provide effective impedance transformation with no significant loss of
voitage.

Selection of a suitable tube and its operating conditions for use in a cathode-
follower circuit having a specified output impedance can be made, in most practical
cases, by the use of the following formula to determine the required tube trans-
conductance.

Required transconductance (micromhos) = 1,000,000

output impedance (ohmas)

Once the required transconductance is obtained, a suitable tube and its oper-
ating conditions may be determined from the TECHNICAL DATA SECTION.
The conversion curves given in Fig. 24 may be used for calculating operating
conditions for values of transconductance not included in the tabulated data. After
the operating conditions have been determined, the value of the required cathode
load resistance may be calculated from the following formula.

For triode:
. — output impedance X plate resistance
Cathode load resistance plate resistanee — output impedance (1 4+ amplification factor)
For pentod--

output impedance
(transconductance X output impedance)

Cathode load resistance =1

Resistance and impedance values are in ohms; transconductance values are in
mhos.
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If the value of the cathode load resistance calculated to give the required output
impedance does not give the required operating bias, the basic cathode-follower
circuit can be modified in a number of ways. Two of the more common modifica-
tions are given in Figs. 32 and 33. In Fig. 32 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. 33 the bias is re-
duced by adding a bypassed resistance between the cathode and the unbypassed
load resistance but, in this case, the grid is returned to the junction of the two
cathode resistors so that the bias voltage is only the de voltage drop across the
added resistance. The size of the bypass capacitor should be large enough so that

f— ‘E ? B+
INPUT =
SIGNAL
O

Po—

O
OUTPUT OUTPUT
LOAD
(I geaschs VOLTAGE %RES!STANCE VOLTAGE
1 9
- I
Fig. 32 Flg. a3

it presents negligible reactance at the lowest frequency to be handled. In both
cases the B-supply should be increased 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 impedance
that will match a 500-ohm transmission line. Procedure: First, determine the
approximate transconductance required.

Required transeonductance =L(%’—’(?—OQ= 2000 micromhos

A survey of the tubes that have a transconductance in this order of magnitude
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 micromhos, the plate resistance is 62500 ohms,
the amplification factor is 100, and the plate current is 0.0012 ampere. When these
values are used in the expression for determining the cathode load resistance, we

obtain

500 X 62500
Cathode load resistance =gsrss——F00 a0+ 10 - 2600 ochms

The voltage across this resistor for a plate current of 0.0012 ampere is
2600 X 0.0012 = 3.12 volts. Because the required bias voltage is only -2 volts, the
circuit arrangement given in Fig. 31 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 resistance, therefore, is 2/0.0012 = 1670 ohms. If 60
cycles per second is the lowest frequency to be passed, 20 microfarads is a suitable
value for the bypass capacitor. The B-supply, of course, is increased by the voltage
drop across the cathode resistance which, in this example, is approximately 5 volts.
The B—supply, therefore, is 250 4+ 5 = 255 volts.

Since 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.
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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 transconductance of 1300 micromhos, and a plate current of
0.0008 ampere.

Then,

. 500 ¥ 54000 _
Cathode load resistance = L0060 — 500 (70 T 1) 1460 ohms

The bias voltage obtained across this resistance is 1460 x 0.0008 = 1.17 volts.
Since this value is for all practical purposes close enough to the required bias, no
additional bias resistance will be required and the grid may be returned directly
to ground. There is no need to adjust the B-supply voltage to make up for the
drop in the cathode resistor. The voltage amplification for the cathode-follower
circuit utilizing the triode section of type 6AT6 is

S 70 X 1460 _
Voltage amplification = grpae——aes eSSV 0.65

For applications in which the cathode follower is used to isolate two circuits—
for example, when it is used between a circuit being tested and the input stage of
an oscilloscope or a vacuum-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 voltage output. In order to obtain proper bias, a circuit such as
that of Fig. 33 should be used. With a high value of cathode resistance, the voltage
amplification will approximate unity.

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 ecapacitor connected in series
across the primary of the output transformer. Connected in this way, the filter is
in paralle] with the plate load impedance reflected from the voice-coil by the out-
put transformer. The magnitude of this reflected impedance increases with increas-
ing frequency in the middle and upper audio range. The impedance of the filter,
however, decreases with increasing frequency. It follows that by use of the proper
values for the resistance and the capacitance in the filter, the effective load imped-
ance on the output tubes can be made practically constant for all frequencies in the
middle and upper audio range. The result is an improvement in the frequency
characteristic of the output stage.

The resistance to be used in the filter for a push-pull stage is 1.3 times the
recommended plate-to-plate load resistance; or, for a single-tube stage, is 1.3 times
the recommended plate load resistance. The capacitance in the filter should have
a value such that the voltage gain of the output stage at a frequency of 1000 eyeles
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 signal is applied to the input, and second, when a 1000-cycle signal of the same
voltage as the 400-cycle signal is applied to the input. The correct value of capaci-
tance is the one which gives equal output voltages for the two signal inputs. In
practice, this value is usually found to be in the order of 0.05 microfarad.

A volume expander can be used in a phonograph amplifier to make more
natural the reproduction of music which has a very large volume range. For in-
stance, in the music of a. symphony orchestra, the sound intensity of the loud
passages is very much higher than that of the soft passages. When this music is
recorded, it is not feasible to make the ratio of maximum amplitude to minimum
amplitude as large on the record as it is in the original music. The recording process -
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is therefore 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
variable gain which is greater for a high-amplitude signal than for a low-amplitude
gignal. The volume expander, therefore, amplifies loud passages more than soft
passages and thus can restore to the music reproduced from the record the volume

range of the original.

AF QUTPUT Ci, Cs, Cs = 0.1 uf
Ca, Ci, Ce = 0.5 uf

Ri1 = 1-Megohm Potentiometer
(Volume Control)

Rz = 1 Megohm
Ri, Res = 100,000 ohms, 1 watt

Ry = 1-Megohm Potentiometer
(Expansion Control)

10,000 ohms, 0.1 watt

100,000 ohms, 0.1 watt
250,000 ohms, 0.1 watt
500,000 ohms, 0.1 watt

TYPE 6HO

Rg

- L -3 &
I

weT

(LY DU 1,1, RV APR——. V.-
=

6
T PVDELAY VOLTAGE |
Fig. 34

A volume expander circuit is shown in Fig. 34. In this circuit, the gain of the
6L7 as an audio amplifier can be varied by changing the bias on grid No. 3. When
the bias on grid No. 3 is made less negative, the gain of the 6L7 increases. The
signal to be amplified is applied to grid No. 1 of the 6.7 and is amplified by the
6L7. The signal is also applied to the 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 positive bias voltage to grid No. 3 of the 6L7. Then,
when the amplitude of the signal input increases, the voltage across R; increases,
and the bias on grid No. 3 of the 6L.7 is made less negative. Because this reduction
in bias increases the gain of the 6L.7, the gain of the amplifier increases with increase
in signal amplitude and thus produces volume expansion 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
617 should not exceed a peak value of 1 volt. The no-signal bias voltage on grid
No. 3 is controlled by adjustment 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 expansion until the signal input reaches a certain am-
plitude, the delay voltage can be inserted as a negative bias on the 6H6 plates at
the point marked X in the diagram. All terminal points on the power-supply volt-
age divider should be adequately bypassed.

A phase inverter is a circuit used to provide resistance coupling between the
output of a single-tube stage and the input of a push-pull stage. The necessity
for a phase inverter arises because the 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 input voltage is obtained by means of the inverter action of a tube.
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Fig.35showsapush-pull power amplifier, resistance-coupled by means of a phase-
inverter circuit toasingle-stage triode T,. Phaseinversion in this circuit is provided by
triode T,. The output 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 R; 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 in-
creases the voltage drop across the
plate resistor R, and swings the v
plate of T;in the negative direction. VOLTAGE
Thus, when the output voltage of T,
swings positive, the output voltage
of T'; swings negative and is, there-
fore, 180° out of phase with the out-
put voltage of T,. In order to ob-
tain equal voltages at E, and Ep,
(Rs+ Rs)/ Rsshould equal the volt-
age gain of T.. Under the conditions
where a twin-type tube or two
tubes having the same characteristics are used at T; and T:, R, should be equal to
the sum of R; and R.. The ratio of Rs+R; to Rsshould 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 R4 divided by the voltage gain of T»; R; is equal to R,
minus R;. Values of R;, R,, R; plus R;, and R, may be taken from the chart in the
RESISTANCE-COUPLED AMPLIFIER SECTION. In the practical application
of this circuit, it is convenient to use a twin-triode tube combining T, and T..

Fig. 35

An amplifier may also be used as a limiter. One use of a limiter is in receivers
designed for the reception of frequency-modulated signals. The limiter in FM
receivers has the function of eliminating amplitude variations from the input to the
detector. Because in an FM system amplitude variations are primarily the result
of noise disturbances, the use of a limiter prevents such disturbances from being
reproduced in the audio output. The limiter usually follows the last if stage so that
it can minimize the effects of disturbances coming in on the rf carrier and those
produced locally.

The limiter is essentially an if voltage amplifier designed for saturated opera-
tion. Saturated operation means that an increase in signal voltage above a certain
value produces very little increase 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 Iimiter output. The limiting action, of course, does not interfere with the
reproduction of frequency variations. Plate-current saturation of the limiter 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-amplifier 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
variations. The output of the limiter is frequency-modulated if voltage, the mean
frequency of which is that of the if amplifier. This voltage is impressed on the
input of the detector.

The reception of FM signals without serious distortion requires that the re-
sponse of the receiver be such that satisfactory amplification of the signal is pro-
vided over the entire range of frequency deviation from the mean frequency. Since
the frequency at any instant depends on the modulation at that instant, it follows
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that excessive attenuation 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 capa-
ble 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.

RECTIFICATION

The rectifying action of a diode finds an important application in supplying a
receiver with dc power from an ac line. A typical arrangement for this applica-
tion includes 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. The function of a filter is to
smooth out the ripple of the tube output, as indicated in Fig. 36, and to increase
rectifier efficiency. The action of the filter is explained in ELECTRON TUBE
INSTALLATION SECTION under Filters. The voltage divider is used to cut
down the output voltage to the values required by the plates and the other elee-
trodes of the tubes in the receiver,

A half-wave rectifier and a full-wave reectifier circuit are shown in Fig. 37. 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

/\ /\ weansroever — plate is positive with respect to the cathode. In the

0 SECONDARY . .
\/ \/ \/ vt full-wave circuit, ecurrent flows to the filter on every
half-cycle, through plate No. 1 on one half-cycle
*’V\ /‘\ /‘\ mceeovae when plate No. 1 is positive with respect to the
cathode, and through plate No. 2 on the next half-
\/ \/ \Acmﬁ?:ﬁ"a“‘ cycle when plate No. 2 is positive with respect to the
cathode. Because the current flow to the filter is

+ COMBINED . . . . .
N VVV VY %% more uniform in the full-wave circuit than in the
0 PLATES NFI& 2 ; : . .

half-wave circuit, the output of the full-wave circuit

Wﬁg{ﬁgﬁ-" requires less filtering. Rectifier operating informa-
o o tion and circuits are given under each rectifier tube
oc vorace bype and in the CIRCUIT SECTION, respectively.

RaD RECENER Parallel operation of rectifier tubes furnishes

FULL-WAVE RECTIFICATION  an output current greater than that obtainable
Fig. 36 with the use of one tube. For example, when two

full-wave rectifier tubes are connected in parallel,
the plates of each tube are connected together 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 rectifier

HALF-WAVE RECTIFIER FULL- WAVE RECTIFIER
; 1 l
TP“; OUTPm INPUT ouTeuT
o F"‘TER voLTs 1: F:Igzn
&J Fig. 37 1

is approximately doubled. When mercury-vapor rectifier tubes are connected
in parallel, a stabilizing resistor of 50 to 100 ohms should be connected in series
with each plate lead in order that each tube will carry an equal share of the
load. The value of the resistor 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
current, a low value. When the plates of mercury-vapor rectifier tubes are connected
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in parallel, the corresponding filament leads should be similarly connected. Other-
wise, 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 internal resistances, give somewhat increased 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. 88. The circuit derives
its name from the fact that its de voltage output can be as high as twice the peak
value of ac input. Basically, a voltage doubler
is a rectifier circuit arranged so that the output
voltages of two half-wave rectifiers are in series.

—— T,

AC “ ‘€ The action of a voltage doubler is briefly as
"‘g_ul T oc follows. On the positive half-cycle of the ac
L oUTuT input, that is, when the upper side of the ac

| T 9 input line is positive with respect to the lower
side, the upper diode passes current and feeds

T),T2 = SEPARATE FILAMENT a positive charge into the upper capacitor. As
TRANSFORMER WINDINGS positive charge accumulates on the upper plate
Fig. 38 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. So long as no current is drawn at the output terminals from the
capacitor, each capacitor can charge up to a voltage 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 ac input voltage. When current is drawn at the output terminals by the load,
the output voltage drops below 2E by an amount that depends on the magnitude of
the load current and the capacitance of the capacitors. The arrangement shown
in Fig. 36 is called a full-wave voltage doubler because each rectifier passes current
to the load on each half of the ac input cyecle.

Two rectifier types especially designed 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. 39 and 40,

VOLTAGE-DOUBLER CIRCUIT VOLTAGE -DOUBLER CIRCWT
FULL-WAVE HALF - WAVE
(L - l' "7 v h l"
Hnrw -C d
RMS RMS R
oo INPUT = oc

INPUT

QUTPUT < ouTPuT

- T T-a.w M T+

R=HEATERS OF OTHER TUBES IN SERIES
WITH VOLTAGE-DROPPING RESISTOR
R=PROTECTIVE RESISTOR

Fig. 39 'Fig. 40

With the full-wave voltage-doubler circuit in Fig. 39, 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 disadvantages when the heaters of all the tubes in the
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set are connected in series with a resistance across the ac line. Such a circuit arrange-
ment may cause hum because of the high ac potential between the heaters and
cathodes of the tubes. The circuit in Fig. 40 overcomes this difficulty by making
one side of the ac line common with the negative side of the dc¢ load circuit. In
this circuit, one half of the tube is used to charge a capacitor which, on the following
half cycie, discharges in series with the line voltage through the other half of the
tube. This circuit is called a half-wave voltage doubler because rectified current
flows to the load only on alternate halves of the ac input cycle. The voltage regu-
lation of this arrangement is somewhat poorer than that of the full-wave voltage
doubler.

DETECTION

When speech or music is transmitted from a radio 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 modulated when its frequency remains constant and
the amplitude is varied. In the other type, the wave is said to be frequency modu-
lated when its amplitude remains essentially constant but its frequency is varied.
In either case, the varying component is modulated in accordance with the audio
frequencies (af) of the speech or music being transmitted.

The function of the receiver is to reproduce the original af modulating wave
from the modulated rf wave. The receiver stage in which this function is performed
is called the demodulator or detector stage.

VAR W m

N\ iy
UNMODULATED AF MODULATING
RF CARRIER WAVE AMPLITUDE ~-MODULATED
RF WAVE
Fig. 41

The effect of amplitude modulation on the waveform of the rf wave is shown
in Fig. 41. There are three different basic circuits used for the detection of ampli-
tude-modulated waves: the diode detector, the grid-bias detector, and the grid-
resistor detector. These circuits are alike in that they eliminate, either partially or
completely, alternate half-cycles of the rf wave. With alternate half-cycles re-
moved, the audio variations of the other half-cycles ecan be amplified to drive
headphones or a loudspeaker.

A diode-detector circuit is shown in Fig. 42. The action of this circuit when a
modulated rf wave is applied is Hlustrated by Fig. 43. The rf voltage applied to

NN,

be

Fig. 42 Fig. 43

iF
INPUT

the circuit is shown in light 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 tf voltage, capacitor C charges up to the peak value of the rf voltage.
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Then as the applied rf voitage falls away from its peak value, the capacitor holds
the cathode at a potential more positive than the voltage applied to the anode.
The capacitor thus temporarily cuts off current through the diode. While the
diode current is cut off, the capacitor discharges from (b) to (c) through the diode
load registor R. When the rf voltage on the anode rises high enough to exceed
the potential at which the capacitor holds the cathode, current flows again and
the capacitor charges up to the peak value of the second positive half-cycle at (d).
In this way, the voltage across the capacitor follows the peak value of the applied
rf voltage and reproduces the af modulation. The curve for voltage across the
capacitor, as drawn in Fig. 43, is sorhewhat jagged. However, this jaggedness,
which represents an rf component in the voltage across the capacitor, is exaggerated
in the drawing. In an actual circuit the rf component of the voltage across the
capacitor is negligible. Hence, when the voltage across the capacitor is amplified,
the output of the amplifier reproduces the speech or music originating at the trans-
mitting station.

Another way to deseribe 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.
Because the dc output voltage of a rectifier depends on the voltage of the ac input,
the de voltage across C varies in aceordance with the amplitude of the rf carrier
and thus reproduces the af signal. Capacitor 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 connection
generally do not justify the extra circuit complication.

The diode method of detection produces less distortion than other methods
because the dynamie charaecteristics of a diode can be made more linear than those
of other detectors. The disadvantages of a diode are that it does not amplify the
signal, and that it draws current from the input circuit and therefore reduces the
seleetivity of the input circuit. However, because the diode method of detection
produces less distortion and because it permits the use of simple ave circuits with-
out the necessity for an additional voltage supply, the diode method of detection
is most widely used in broadeast receivers.

. | )
| TO GRID
OF NEXT
AUDIO
STAGE

+B =

Fig. 44 Fig. 45

A typical diode-detector circuit using a twin-diode triode tube is shown in
Fig. 44. Both diodes are connected together. R, is the diode load resistor. A por-
tion of the af voltage developed across this resistor is applied to the triode grid
through the volume control R;. In a typical circuit, resistor R, may be tapped so
that five-sixths of the total af voltage across R, is applied to the volume control.
This tapped connection reduces the af voltage output of the detector circuit
slightly but it reduces audio distortion and improves the rf filtering. DC bias
for the triode section is provided by the cathode-bias resistor R, and the audio
bypass capacitor C;. 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 output should be resistance-coupled rather than trans-
former-coupled.
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Another diode-detector circuit, called a diode-biased circuit, is shown in
Fig. 45. In this circuit, the triode grid is connected directly to a tap on the diode
load resistor. When an rf signal voltage is applied to the diode, the de voltage
at the tap supplies bias to the triode grid. When the rf signal is modulated, the
af voltage at the tap is applied to the grid and is amplified by the triode. The
advantage of this circuit over the self-biased arrangement shown in Fig. 44 is that
the diode-biased circuit does not employ a capacitor between the grid and the
diode load resistor, and consequently does not produce as much distortion of a
signal having a high percentage of modulation.

However, there are restrictions on the use of the diode-biased circuit. Because
the bias voltage on the triode depends on the average amplitude of the rf voltage
applied to the diode, the average 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 produce distortion. Because there is no bias applied to the diode-
biased triode when no rf voltage is applied to the diode, sufficient resistance should
be included in the plate circuit of the triode to limit its zero-bias plate current to a
safe value. These restrictions mean, in practice, that the receiver should have a
separate-channel 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 circuit
should be one which operates at a fairly large value of hias 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
6ST7 having a medium-mu triode. Tube types having a high-mu triode or a
pentode should not be used in a diode-biased circuit.
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A grid-bias detector circuit is shown in Fig. 46. In this circuit, the grid is
biased almost to cutoff, i.e., operated so that the plate current with zero signal is
practically zero. The bias voltage can be obtained from a cathode-bias resistor, a
C-battery, or a bleeder tap. Because of the high negative bias, only the positive
half-cycles of the ri signal are amplified by the tube. The signal is, therefore,
detected in the plate circuit. The advantages of this method of detection are that
it amplifies the signal, besides detecting it, and that it does not draw current from
the input circuit and therefore does not lower the selectivity of the input circuit.

The grid-resistor-and-capacitor method, illustrated by Fig. 47, is somewhat
more sensitive than the grid-bias method and gives its best results on weak signals.
In this circuit, there is no negative de bias voltage applied to the grid. Hence, on
the positive half-cycles of the rf signal, current flows from grid to cathode. The
grid and cathode thus act as a diode detector, with the grid resistor as the
diode load resistor and the grid capacitor as the rf bypass capacitor. The voltage
across the capacitor then reproduces the af modulation in the same manner as
has been explained for the diode detector. This voltage appears between the grid
and cathode and is therefore amplified in the plate ecircuit. The output voltage
thus reproduces the original af signal.
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In this detector circuit, the use of a high-resistance grid resistor increases
selectivity and sensitivity. However,improved af response and stability are obtained
with lower values of grid-eircuit resistance. This detector circuit amplifies the
signal, but draws current from the input circuit and therefore lowers the selectivity
of the input circuit.

The effect of frequency modulation on the waveform of the rf wave is shown
in Fig. 48. In this type of transmission, the frequency of the rf wave deviates from
a mean value, at an af rate depending on the
modulation, by an amount that is determined in
the transmitter and is proportional to the am-
plitude of the af modulation signal. For this
type of modulation, a detector is required to
discriminate between deviations above and be-
UNMODULATED RF CARRIER low the mean frequency and to translate those

deviations into a voltage whose amplitude va-

ries at audio frequencies. Since the deviations
/\ /\ occur at an audio frequency, the process is one
\/ \/ of demodulation, and the degree of frequency
deviation determines the amplitude of the de-

AF MODULATING WavE modulated (af) voltage.

A simple circuit for converting frequency
variations to amplitude variations is a ecircuit
V\ which is tuned so that the mean radio fre-

quency is on one slope of its resonance charac-

teristic, as at A of Fig. 49. With modulation,

the frequency swings between B and C, and

Fig. a8 the voltage developed across the circuit varies

at the modulating rate. In order that no dis-

tortion 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 developed is low. Because of these limitations, this circuit is not
commonly used but it serves to illustrate the principle.

FREQUENCY~MODULATED RF WAVE.

VOLTAGE

FREQUENCY
Fig. 49

The faults of the simple circuit are overcome in a push-pull arrangement,
sometimes called a discriminator circuit, such as that shown in Fig. 50. Because
of the phase relationships between the primary and each half of the secondary 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 become unequal
as the rf signal swings from the resonant frequency in each direction. Since the
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swing occurs at audio frequencies (determined by the af modulation), the voltage
developed across the diode load resistors, R, and R. connected in series, varies at

Fig. 50

audio frequencies. The output voltage depends on the difference in amplitude of the
voltages developed across R, and R.. These voltages are equal and of opposite
sign when the rf carrier is not modulated and the output is, therefore, zero. When
modulation is applied, the output voltage varies as indicated in Fig. 51.
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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 modu-
lation from the carrier. (See Limiters under Amplification.)

Another form of detector for frequency-modulated waves is called a ratio
detector. This FM detector, unlike the previous one which responds to a difference
in voltage, responds only to changes in the ratio of the voltage across the two
diodes (Fig. 52) and is, therefore, insensitive to changes in the differences in the
voltages due to amplitude modulation of the rf carrier.

The basic ratio detector is given in Fig. 52. The plate load for the final inter-
mediate-frequency-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.
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Diode 1, R,, and diode 2 complete a series circuit fed by the secondary of the
transformer T. The two diodes are connected in series so that they conduct on the
same rf half-cycle. The rectified current through R. causes a negative voltage 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 1, and the
rectified voltage across C, is proportional to the voltage across diode 2. Since the
voltages across the two diodes differ according to the instantaneous frequency of
the carrier, the voltages across C; and C, differ proportionately, the voltage across
C; being the larger of the two voltages at carrier frequencies below the intermediate
frequency 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 Cs. 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 fre-
quency-modulated rf carrier is applied to the ratio detector; this audio voltage is
extracted and fed to the audio amplifier. For a complete circuit utilizing this type
of detector, refer to the CIRCUIT SECTION.

AUTOMATIC VOLUME CONTROL

The chief purposes of automatic volume control in a receiver are to prevent
fluetuations in loudspeaker volume when the signal at the antenna is fading in and
out, and to prevent an unpleasant blast of loud volume when the set is tuned from
a weak signal, for which the volume control has
Ave been turned up high, to a strong signal. To accom-

plish these purposes, an automatic volume control

circuit regulates the receiver’s rf and if gain so

that this gain is less for a strong signal than for a

= weak signal. In this way, when the signal strength

c © AL at the antenna changes, the ave circuit reduces the

L <2 = resultant change in the voltage output of the last

if stage and consequently reduces the change in
the speaker’s output volume.

OUTPUT
OF LAST
IF STAGE

AvC
BIAS
VOLTAGE

The ave circuit reduces the rf and if gain for a strong signal usually by in-
creasing the negative bias of the rf, if, and frequency-mixer stages when the signal
increases. A simple ave circuit is shown in Fig. 53. On each positive half-cycle of
the signal voltage, when the diode plate is positive with respect to the cathode, the
diode passes current. Because of the flow of diode current through R,, there is a
voltage drop across R, which makes the left end of R, negative with respect to
ground. This voltage drop across R, is applied, through the filter R, and , as
negative bias on the grids of the preceding stages. Then, when the signal strength
at the antenna increases, 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 decreased. Thus the increase in
signal strength at the antenna does not produce 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 cireuit acts, of course,
in the reverse direction, applying less negative bias, permitting the rf and if gain to
increase, and thus reducing the decrease in the signal output of the last if stage. In
this way, when the signal strength at the antenna changes, the ave eircuit acts to
reduce change in the output 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 frequency.
The filter is necessary because the voltage drop across R: varies with the modulation
of the carrier being received. If ave voltage were taken directly from R; without
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filtering, the audio variations in ave voltage would vary the receiver’s 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 ca-
pacitor C can charge and discharge at only a comparatively slow rate. The ave
voltage therefore cannot vary at frequencies as high as the audio range but can
vary at frequencies high enough to compensate for most fading. Thus the filter
permits the ave circuit to smooth out variations in signal due to fading, but pre-
vents the circuit from smoothing out audio modulation.,

It will be seen that an ave cireuit and a diode-detector circuit are much alike.
It is therefore convenient in a receiver 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. 53, a certain amount of ave negative bias is applied
to the preceding stages on a weak signal. Since it may be desirable to maintain
the receiver’s rf and if gain at the maximum possible value for a weak signal, ave
circuits are designed in some cases to apply no avce bias until the signal strength
exceeds a certain value. These ave circuits are known as delayed ave or dave
circuits. A dave circuit is shown in Fig. 54. In this circuit, the diode section Dy
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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 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 negligible drop through D;). When the average
amplitude of the rectified signal developed 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 amplitude of rectified signal
voltage across R; exceeds 3 volts, the plate of diode D, becomes more negative
than the cathode of D, and current flow in diode D: ceases. The potential of the
ave lead is then controlled by the voltage developed across R;. Therefore, with
further increase in signal strength, the ave circuit applies an increasing avce bias
voltage to the controlled stages. In this way, the circuit regulates the receijver’s
gain for strong signals, but permits the gain to stay constant at a maximum value
for weak signals.

It can be seen in Fig. 54 that a portion of the —3 volts delay voltage is applied
to the plate of the detector diode D,, this portion being approximately 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 detection because it is not
large enough to prevent current flow in the tube.
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TUNING INDICATION WITH ELECTRON-RAY TUBES

Electron-ray tubes are designed to indicate visually by means of a fluorescent
target the effects of a changein controlling voltage. One application of them is as
tuning indicators in radio receivers. Types such as the 6U5, 6E5, and the 6AB5/6Nb

contain two main parts: (1) a triode
AlenT= _HUGRESCENT  which operates as a dc amplifier and

SHIELD RAY-CONTROL (2) an electron-ray indicator which is
5P | —— ELECTRODE located in the bulb as shown in Fig. 55.

W The target is operated at a positive
PR ,.-Lﬁ',?TDE voltage and, therefore, attracts elec-
trons from the cathode, When the elec-
trons strike the target they produce a
~ —CATHODE glow on the fluorescent coating of the
target. Under these conditions, the

target appears as a ring of light.

TARGET— "

=
TRIODE __ — T4
GRID

A ray-control electrode is mount-
ed between the cathode and target. When the potential of this electrode is less
positive than the target, electrons flowing to the target are repelled by the electro-
static field of the electrode, and do not reach that portion of the target behind the
electrode. Because the target does not glow where it is shielded from electrons, the
control electrode casts a shadow on the glowing target. The extent of this shadow
varies from approximately 100° of the target when the control 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 elec-
trode is determined by the voltage on the grid of the triode section, as can be seen in
Fig. 56. The flow of the triode plate current through resistor R produces a voltage
drop which determines the potential of the control electrode. When the voltage of
the triode grid changes in the positive direction, plate current increases, the poten-
tial of the control electrode goes down because of the increased drop across R, and
the shadow angle widens. When the potential of the triode grid changes in the nega-
tive direction, the shadow angle narrows.

"TYPE B6K7 BAFE-G
. TRIODE v AAANN
| 1 CONNECTED R
ELECTRON-
RAY TUSE
AVC a (-
VOLTAGE
f
L B+
TO CONTROLLING N
* VOLTAGE -3 RITYRICAL VALUE 15 0.5 MEGOHM
Fig. 56 Fig. 57

Another type of indicator tube is the 6AF6-G. This tube contains only an
indicator unit but employs two ray-control electrodes mounted on opposite sides
of the cathode and connected to individual base pins. It employs an external de
amplifier. (See Fig. 57.) 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 individual 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.
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The choice between electron-ray tubes depends on the ave characteristic of the
receiver. The 6E§ contains a sharp-cutoff triode which closes the shadow angle on
a comparatively low value of ave voltage. The 6AB5/6Nb6 and 6U5 each have a
remote-cutoff triode which closes the shadow on a larger value of ave voltage than
the 6E5. The 6AF6-G may be used in conjunction with de amplifier tubes having
either remote- or sharp-cutoff characteristics.

OSCILLATION

As an oscillator, an electron tube can be employed to generate a continuously
alternating voltage. In present-day radio broadcast receivers, this application is
limited practically to superheterodyne receivers for supplying the heterodyning
frequency. Several circuits (represented in Figs. 58 and 59) 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

- -
% ?.‘
(l 3 (E
B= A—-B# B- HEATER 8+
At TRANSFORMER
Fig. 58 Fig. 59

produced by electrostatic or electromagnetic coupling between the grid and plate
circuits. When sufficient energy is fed back to more than compensate for the loss in
the grid circuit, the tube will oscillate. The action consists of regular surges of
power between the plate and the grid circuit at a frequency dependent on the
circuit constants of inductance and capacitance. By proper choice of these values,
the frequency may be adjusted over a very wide range.

The relaxation oscillator is an oscillator with a non-sinusoidal output. It
differs from the preceding type in that the oscillations are obtained by abruptly
releasing energy previously stored in the electric field of a capacitor. A multi-
vibrator is a special type of relaxation oscillator used in television receivers and
other electronic applications. A multivibrator may be considered as a two-stage
resistance-coupled amplifier in which the output of each tube is coupled into the
input of the other tube in order to sustain oscillations.

t'ig. 60

Fig. 60 is a basic multivibrator circuit of the free-running type. In this circuit,
oscillations are maintained by the alternate shifting of conduction from one tube to
the other. The cycle starts with one tube usually at zero bias and the other at cutoff
or beyond. Each tube introduces a 180° phase shift so that the energy fed back has
the phase relation necessary to sustain oscillation. The frequency of oscillation is
determined primarily by the constants of the resistance-capacitance coupling circuits.
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FREQUENCY CONVERSION

Frequency conversion is used in superheterodyne receivers to change the
frequency of the rf signal to an intermediate frequency. To perform this change in
frequency, a frequency-converting device consisting of an oscillator and a frequency
mixer is employed. In such a device,
shown diagrammatically in Fig. 61,

RADIO
FRE::;’S:CY FREQUENGY | EREQUENCY - two voltages of different frequency, the
MIXER ouTPUT rf signal voltage and the voltage gen-
[ erated by the oscillator, are applied to
OSCILLATOR the input of the frequency mixer.

These voltages beat, or heterodyne,

within the mixer tube to produce a

Fig. 61 plate current having, in addition to

the frequencies of the input voltages,

numerous 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 betweeen the signal frequency 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 frequency 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, overall gain for the receiver.

Several methods of frequency conversion for superheterodyne receivers are of
interest. These methods are alike in that they employ a frequency-mixer tube in
which plate current is varied at a combination frequency of the signal frequeney
and the oscillator frequency. These variations in plate current produce across the
tuned plate load a voltage of the desired intermediate frequency. The methods
differ in the types of tubes employed and in the means of supplying 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, employs 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 induetance 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. One
arrangement of the electrodes for this type is shown in Fig. 62. Because five grids
are used, the tube is called a pentagrid converter. Grids No. 1 and No. 2, and the
cathode are connected to an external circuit to act as a triode oscillator. Grid No. 1
is the grid of the oscillator and grid No. 2 is the anode. These and the cathode
can be considered as a composite cathode which
supplies to the rest of the tube an electron
stream that varies at the oscillator frequency.
This varying electron stream is further con-
trolled 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 sig-
nal frequencies. The purpose of grids No. 8 and
No. 5, which are connected together within the
tube, is to accelerate the electron stream and to
shield grid No. 4 electrostatically from the
other electrodes. The 6A8 is an example of a
pentagrid-converter type.

FREQUENCY CONVERTER
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Pentagrid-converter tubes of this design are good frequency-converting devices -
at medium frequencies. However, 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 designed so that no electrode functions alone
as the oscillator anode. In these tubes, grid No. 1 functions as the oscillator grid,

- TYPE 6BE6
RF
QUTPUT

PLATE

GRID N2 5

GRID N2 3
(SUPPRESSCR)

{RF SIGNAL)

GRIDS N2 244
{SCREEN)

OSCILLATOR
CIRCUIT Y

Fig. 62

and grid No. 2 is connected within the tube to the screen (grid No. 4). The com-
bined 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. Con-
verter tubes of this type are designed 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 detuning of the oscillator by avc bias because changes in avce bias
produce little change in oscillator transconductance or in the input capacitance of
grid No. 1. Examples of the pentagrid converters discussed in this paragraph are
the single-ended types 1R5 and 6BE6. A schematic diagram illustrating the use of
the 6BE6 with self-excitation is given in Fig. 63; the 6BE6 may also be used with
separate excitation. A complete circuit is shown in the CIRCUIT SECTION.

Another method of frequency conversion utilizes a separate oscillator having
its grid connected to the No. 1 grid of a mixer hexode. A tube utilizing this con-
struction is the 6K8; a top view of its electrode arrangement is shown in Fig. 64.
The cathode, triode grid No. 1, and triode plate form the oscillator unit of the tube.
The cathode, hexode mixer grid
(gl‘ld No. 1), hexode double- HEXODE (MIXER } PLATE
screen (grids Nos. 2 and 4), HEXODE (SIGNAL)
hexode mixer grid (grid No. 3), CRID Ne3
and hexode plate constitute the
mixer unit. The internal shields  nevooe crip N2z
are connected to the shell of the M!XER SCREEN sECTioN)
tube and act as a suppressor for HEXODE (MIXER) CATHODE
the hexode unit. The action oRib Mt .
of the 6K 8 in converting a radio- Fig. 64
frequency signal to an intermediate frequency depends on (1) the generation of a
local frequency by the triode unit, (2) the transferring of this frequency to the hex-
ode grid No. 1, and (8) the mixing in the hexode unit of this frequency with that of
the rf signal applied to the hexode grid No. 8. The 6K8 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.
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A further method of frequency conversion employs a tube called a pentagrid
mixer. This type has two independent control grids and is used with a separate
oscillator tube. RF signal voltage is ap-
piied to one of the control grids and os- TYPE 6L7
cillator voltage is applied to the other. OSCILL ATOR GRID N25

It follows, therefore, that the variations SEING e (suPPRESSOR) [ TF

3 . OUTPUT
in plate current are due to the combina- TUBE | CIRCUIT
tion of the oscillator and signal frequencies. (OSCILLATOR) CRIDS Ne2 8
The arrangement of electrodes in a penta- (SCREEN)
grid-mixer tube is shown in Fig. 65. The NPT HEATER

tube contains a heater cathode, five grids, cireuir [ A1 caThooe

and a plate. Grids Nos. 1 and 3 are RF

control grids, The rf signal voltage is ap- SIGNAL)

plied to grid No. 1. This grid has a remote-
cutoff characteristic and is suited for con-
trol by ave bias voltage. The oscillator voltage is applied to grid No. 3. This grid
has a sharp-cutoff characteristic and produces a comparatively large effect on plate
current for a small amount of oscillator voltage. Grids Nos. 2 and 4 are connecfed
together within the tube. They accelerate the electron stream and shield grid No. 3
electrostatically from the other electrodes. Grid No. 5, connected within the tube
to the cathode, functions similarly to the suppressor in a pentode. The 6L7 is a
pentagrid-mixer tube.

Fig. 65

AUTOMATIC FREQUENCY CONTROL

An automatic frequency control (afe) circuit provides a means of correcting
automatically the intermediate frequency of a superheterodyne receiver if, for any
reason, it drifts from the frequency to which the if stages are tuned. This correction
is made by adjusting the frequency of the oscillator. Such a circuit will automati-
cally compensate for slight changes in rf carrier or oscillator frequency as well as
for inaccurate manual or push-button tuning.

An afc system requires two sections: a frequency detector and a variable
reactance. ,The detector section may be essentially the same as the FM detector
illustrated in Fig. 50 and discussed under Delection. In the afe system, however,
the output is a de control voltage, the magnitude of which is proportional to the
amount of frequency shift. This de control voltage is used to control the grid bias
of an electron tube which comprises the variable reactance section (Fig. 66), The
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Fig. 66

plate current of the reactance fube 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 manner as a re-
actance. The grid bias of the tube determines the magnitude of the effective re-
. actance and, consequently, a control of this grid bias can be used to control the oscil-
lator frequency.
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Electron Tube Installation

The installation of electron tubes requires care if high-quality performance is
to be obtained from the associated cireuits. Installation suggestions and precautions
which are generally common to all types of tubes are covered in this section.
Careful observance of these suggestions will do much to help the experimenter
and electronic technician obtain the full performance capabilities of radio tubes
and circuits. Additional pertinent information is given under each tube type and
in the CIRCUIT SECTION.

FILAMENT AND HEATER POWER SUPPLY

The design of electron tubes allows for some variation in the voltage and cur-
rent supplied to the filament or heater, but most satisfactory results are obtained
from operation at the rated values. When the voltage is low, the temperature of the
cathode is below normal, with the result that electron emission is limited. The
limited emission may cause unsatisfactory 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 terminals by means of a high-
resistance voltmeter while the equipment is in operation. 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 supply may be a direct-current source (a battery
or a de power line) or an alternating-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 permit compensation for battery voltage variations or to adjust
the tube voltage at the socket terminals to the correct value. Ordinarily, a step-
down transformer is used with an ae supply to provide the proper filament or
heater voltage. Receivers intended for operation on both de and ac power lines
have the heaters connected in series with a suitable 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 battery supply for the 1.4-volt filament tubes,
it is unnecessary to use a voltage-dropping resistor in series with the filament
and a single dry-cell; the filaments of these tubes are designed to operate satis-
factorily over the range of voltage variations that normally occur during the life
of a dry-cell. Likewise, no series resistor is required when the 1.25-volt filament
subminiatures are operated from a single 1.5-volt flashlight-type dry-cell, when the
2-volt filament type tubes are operated from a single storage cell, or when the 6.3-
volt series are operated from a 6-volt storage battery. In the case of dry-battery
supply for 2-volt filament tubes, a variable resistor 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 advised 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 supply, air-cell-battery supply, or de power supply, a non-
adjustable resistor of suitable 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 determined easily by a simple formula derived from
Ohm’s law.

supply volis — rated volts of tube type
total rated filament current (amperes)

Required resistance (ohmas) =
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Thus, if a receiver using three 82’s, two 30°’s, and two 31’s is to be operated from
dry batteries, the series resistor is equal to 3 volts (the voltage from two dry-cells
in series) minus 2 volts (voltage rating for these tubes) divided by 0.56 ampere
(the sum of 5 X 0.060 ampere + 2 X 0.130 ampere), i.e., approximately 1.8 ohms,
Since this resistor should be variable to allow adjustment for battery depreciation,
it is advisable to obtain the next larger commerecial size, although any value between
2 and 3 ohms will be quite satisfactory. Where much power is dissipated in the
resistor, the wattage rating should be sufficiently large to prevent overheating.
The power dissipation in watts is equal to the voltage drop in the resistor multiplied
by the total filament current in amperes. Thus, for the example above 1 X 0.56 =
0.56 watt. In this case, the value is so small that any commercial rheostat with
suitable resistance will be adequate.

For the case where the heaters and/or filaments of several tubes are operated
in series, the resistor value is calculated by the following formula, also derived
from Ohm’s law.

supply volts — total rated volts of tubes
rated amperes of tubes

Required resistance (ohms) =

Thus, if a receiver having one 6SA7, one 6SK7, one 6SF7, one 25L6-GT, and one
25Z6-GT is to be operated from a 117-volt power line, the series resistor is equal to
117 volts (the supply voltage) minus 68.9 volts (the sum of 3 X 6.3 volts + 2 X 25
volts) divided by 0.3 ampere (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/de 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 arrange-
ment reduces the amount of ac voltage between the heaters and cathodes of these
tubes and minimizes the hum output of the receiver. The order of heater connec-
tion, by tube function, from chassis to the rectifier-cathode side of the ac line is
shown in Fig. 67.

FIRST RF VOLTAGE
AUDIO CON- POWER RECTI-
— AF — — AND IF — — DROPPING
DETECTOR || svpLiFLER VERTER STAGES AMPLIFIER FIER RESISTOR
-l?— (', nrwv, J)
- AC OR DC
Fig. 67

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 voltage 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 excess 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 proportionally excessive voltage to be applied to
the tubes. Any electron tube may be damaged or made inoperative by excessive
operating voltages.
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If the line voltage is consistently below that for which the primary of the trans-
former is designed, it may be necessary to install a booster transformer between
the ac outlet and the transformer primary. Before such a transformer is installed,
the ac line fluctuations should be very carefully noted. Some radio sets are equipped
with a line-voltage switech 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 arrangements of filaments and /or heaters, a voltage-
dropping resistance in series with the heaters and the supply line is usually required.
This resistance should be of such value that, for normal line voltage, tubes will
operate at their rated heater or filament current. The method for calculating the
resistor value is given above.

When the filaments of battery-type tubes are connected in series, the total
filament current is the sum of the current 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 section to bypass this cathode current in order to
maintain the filament voltage at its rated value.

HEATER-TO-CATHODE CONNECTION

The cathodes of heater-type tubes, when operated from ac, should be con-
nected to the mid-tap on the heater supply 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 requirements. 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 be-
tween the heater and cathode elements of the tubes. The bias should be connected
30 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 bypassed
by a suitable capacitor or objectionable hum may develop. The hum is due to
the fact that even a minute pulsating leakage current flowing between the heater
and cathode will develop a small voltage across any resistance in the circuit. This
hum voltage is amplified by succeeding stages.

PLATE YOLTAGE 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 performance
is to be obtained. Plate voltage should not be applied to a tube unless the corre-
sponding recommended voltage is also supplied to the grid.

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

GRID VOLTAGE SUPPLY

The recommended grid voltages for different operating conditions have been
carefully determined to give the most satisfactory performance. Grid voltage may
be obtained from a fixed source such as a separate C-battery or a tap on the voltage
divider of the high-voltage dc supply from the voltage drop across a resistor in the
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cathode circuit, or from the voltage drop across a resistor in the grid circuit. The
first method is called “fixed bias’’; the second is called “cathode bias” or ‘“‘self
bias’; the third is called ‘“‘grid-resistor bias’ and is sometimes incorrectly referred
to in receiving-tube practice as ‘‘zero-bias operation.” In any case, the object
is to make the grid negative with respect to the cathode by the specified voltage.
When a C-battery is used, the negative terminal 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 fila-
ment is supplied with alternating current, this connection is usually made to the
center-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 eathode-biasing method utilizes the voltage drop produced by the
cathode current flowing through a resistor connected between the cathode and the
negative terminal of the B-supply. (See Fig. 68.) The cathode current is, of course,
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Fig. 68

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 negative with respect to the
cathode, the required 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 determined
from the following formula:

desired grid-bias volt-age x 1000
rated cathede current in milliamperes

Resistance (6hms) =

Thus, the resistance required to produce 9 volts bias for a triode which operates
at 8 milliamperes plate current is 9 X 1000/3 = 3000 ohms. If the cathode current
of more than one tube passes through the resistor, or if the tube or tubes employ
more than three electrodes, the total current determines the size of the resistor.

Bypassing of the cathode-bias resistor depends on circuit-design requirements.
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 sensi-
tivity. When bypassing is used, it is important that the bypass capacitor be suffi-
ciently large to have negligible reactance at the lowest frequency to be amplified.
In the case of power-output tubes having high transconductance such as the beam
power tubes, it may be necessary to shunt the bias resistor with a small mica
capacitor (approximately 0.001.f) in order to prevent oscillations. The usual af
bypass may or may not be used, depending on whether or not degeneration is
desired. In tubes having high values of transconduectance, such as the 6BAS,
6CB6, and 6ACT, input capacitance and input conductance change appreciably
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with plate current. When such a tube having a separate suppressor connection is
used as an rf amplifier, these changes may be minimized by leaving a certain por-
tion 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 appreciable shift
of electrode currents with the application of a signal. In such amplifiers, a separate
fixed supply is recommended.

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 between 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 17-1 and 17-4 in the CIRCUIT SECTION.
In both of these circuits, the audio amplifier type 1U5 or 12AV6 has a 10-megohm
resistor between 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 (usually employing high-mu
triodes) of audio amplifier circuits, where the tube dissipation will not be excessive
under zero-signal conditions.

A grid resistor is also used in many oscillator circuits for obtaining the required
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
17-1 and 17-4 in the CIRCUIT SECTION.

Grid-bias variation for the rf and if amplifier stages is a econvenient 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. 69 and 70; (2) from a bleeder circuit by means of a potentiometer as shown
in Fig.71;or (3) from a bleeder circuit in which the bleeder current is varied by a
tube used for automatic volume control. The latter circuit is shown in Fig. 53.
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In all eases it is important that the control be arranged so that at no time will the
bias be less than the recommended minimum grid-bias voltage for the particular tubes
used. This requirement can be met by providing a fixed stop on the potentiometer, by
connecting a fixed resistance in series with the variable resistance, or by connecting
a fixed cathode resistance in series with the variable resistance used for regulation.
Where receiver gain is controlled by grid-bias variation, it is advisable to have the
control voltages extend over a wide range in order to minimize cross-modulation
and modulation-distortion. A remote-cutoff type of tube should, therefore, be
used in the controlled stages.
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In most tubes employing a unipotential 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. 72. The value of grid voltage at which positive grid
current starts to flow is generally referred to as contact potential. Contact potential
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Fig. 72

is caused by the initial velocity of emission of electrons from the cathode and an
electrothermal effect due to the differences in temperature and in material compo-
sition of the grid and the cathode. The value of this 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 desirable
to supply the tube with a value of bias sufficiently high so that the tube is not
operating within the contact-potential region. When a tube must be operated
within this region, care should be taken to avoid undesirable effects in the grid
circuit due to grid current or low input resistance.

SCREEN VOLTAGE SUPPLY

The positive voltage for the screen (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-voltage source, depending on the particular tube
type and its application. The screen voltage for tetrodes should be obtained
from a voltage divider or a potentiometer rather than through a series resistor
from a high-voltage source because of the characteristic screen-current varia-
tions of tetrodes. Fig. 73 shows a tetrode with its screen voltage obtained from
a potentiometer. When pentodes or beam power tubes are operated under condi-
tions where a large shift of plate and screen currents does not take place with the
application of the signal, the screen voltage may be obtained through a series

Av  A- B- B+
Fig. 713

resistor from a high-voltage source. This method of supply is possible because of
the high uniformity of the screen-current characteristic in pentodes and beam
power tubes. Because the screen voltage rises with increase in bias and resulting
decrease in screen current, the cutoff characteristic of a pentode is extended by this
method of supply. The method is sometimes used to increase the range of signals
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which can be handled by a pentode. When used in resistance-coupled amplifier
circuits employing pentodes in combination with the cathode-biasing method, it
minimizes the need for circuit adjustments. Fig. 74 shows a pentode with its screen
voltage supplied through a series resistor.

When power pentodes and beam power tubes are operated under conditions
such that there is a large change in plate and screen currents with the application
of signal, the series-resistor method of obtaining screen voltage should not be used.
A change in screen current appears as a change in the voltage drop across the series
resistor in the screen circuit; the result is a change in the power output and an
increase in distortion. The screen 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 before or simultaneously with the screen voltage.
Otherwise, with voltage on the screen only, the screen current may rise high enough
to cause excessive screen dissipation.

Screen-voltage variation for the rf amplifier stages has sometimes been used
for volume control in older-type receivers. Reduced screen voltage 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 voltage
supply. (See Fig. 73.) When the screen voltage 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 circuit of that stage. Each high-frequency stage
also must be shielded from the other high-frequency stages. Unless shielding is
employed, undesired feedback may occur and may produce many harmful effects
on receiver performance. To prevent this feedback, it is a desirable practice to
shield separately each unit of the high-frequeney stages. For instance, in a super-
heterodyne receiver, 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 sections. 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-frequency stages, it is necessary to shield sepa-
rately each tube in high-frequency stages. When metal tubes, and in particular
the single-ended types, are used, complete shielding of each tube is provided by
the metal shell which is grounded through its grounding pin at the socket ter-
minal. The grounding connection should be short and sturdy. Many modern tubes
of glass construction have internal shields, usually connected to the cathode; where
present, these shields are indicated in the socket diagram.

DRESS OF CIRCUIT LEADS

At high frequencies such as are encountered in FM and television receivers,
lead dress, that is, the location and arrangement of the leads used for connections
in the receiver, is very important. Because even a short lead provides a large im-
pedance at high frequencies, it is necessary to keep all high-frequency leads as
short as possible. This precaution is especially important for ground connections
and for all connections to bypass capacitors and hf filter capacitors. The ground
connections of plate and screen bypass capacitors of each tube should be kept
short and made directly. to cathode ground.

Particular care should be taken with the lead dress of the input and output
circuits of hf stages .so that the possibility of stray coupling is minimized. Un-
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shielded leads connected to shielded components should be dressed close to the
chassis. As the frequency increases, the need for paying careful attention to lead
dress becomes increasingly important.

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

Feedback effects also are caused in radio receivers by coupling between stages
through common voltage-supply circuits. Filters find an important use in minimiz-
ing such effects. They should be placed in voltage-supply leads to each tube in
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order to return the signal current through a low-impedance path direct to the tube
cathode rather than by way of the voltage-supply circuit. Fig. 75 illustrates
several forms of filter circuits. Capacitor C forms the 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 permissible
dc voltage drop through the filter. In circuits where the current is small (a few
milliamperes), resistors are practical; where the current is large or regulation im-
portant, chokes are more suitable.

The minimum practical size of the capacitors may be estimated in most cases
by the following rule: The impedance of the capacitor at the lowest frequency
amplified should not be more than one-fifth of the impedance of the filter choke or
resistor at that frequency. Better results will be obtained in special cases if the
ratio is not more than one-tenth, Radio-frequency circuits, particularly at high
frequencies, require high-quality capacitors. Mica or ceramic capacitors are prefer-
able. Where stage shields are employed, filters should be placed within the shield.
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Another important application of filters is to smooth the output of a rectifier
tube. See Rectification. A smoothing 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 filter because the load is an important factor in filter
performance. Smoothing effect is obtained from the chokes because they are in
series with the load and offer a high impedance to the ripple voltage. Smoothing
effect is obtained from the capacitors because they are in parallel 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 eapacitor-input according to whether a choke
or capacitor is placed next to the rectifier tube. See Fig. 76.
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The CIRCUIT SECTION gives a number of examples of rectifier circuits with
recommended filter constants.

If an input capacitor is used, consideration must be given to the instantaneous
peak value of the ac input voltage. 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 breakdown 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 rectifier tubes occasionally produce a form of
focal interference in radio receivers through direct radiation or through the power
line. This interference is generally identified in the receiver as a broadly tunable
120-cycle buzz (100 cycles for 50-cycle supply line, etc.). It is usually 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 eliminating 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 capaci-
tors between the outside ends of the transformer winding and the center tap.
(See Fig. 77.) The rf chokes should be placed within the shielding of the tube. The
rf bypass capacitors should have a voltage rating high enough to withstand the
peak voltage of each half of the secondary, which is approximately 1.4 times the
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rms value. Transformers having electrostatic shielding between primary and
secondary are not likely to transmit rf disturbances to the line. Often the inter-
ference may be eliminated simply by making the plate leads of the rectifier ex-
tremely short. In general, the particular method of interference elimination must
be selected 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 dc plate current from the winding of an electro-
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Fig. 78

magnetic speaker and, also, to transfer power efficiently from the output stage.to a
loudspeaker of either the electromagnetic or dynamic type.
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Output-coupling devices are of two types, (1) choke-capacitor and (2) transformer.
The choke-capacitor type includes an iron-core choke having an inductance of not
less than 10 henries which is placed in series with the plate and B-supply. The choke
offers a very low resistance to the de plate current component of the signal voltage
but opposes the flow of the fluctuating component. A bypass capacitor of 2 to 6
microfarads supplies a path to the speaker winding for the signal voltage. The
choke-coil output-coupling device, however, is now only of historical interest. The
transformer type is constructed with two separate windings, a primary and a
secondary wound on an iron eore. This construction permits designing each winding
to meet the requirements of its position in the circuit. Typical arrangements of each
type of coupling device are shown in Fig. 78. Examples of transformers for push-
pull stages are shown in several of the circuits given in the CIRCUIT SECTION.

HIGH-VOLTAGE CONSIDERATIONS FOR KINESCOPES

Like other high-voltage devices, kinescopes require that certain precautions
be observed to minimize 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 immediately surrounding the ultor cavity
cap of all-glass kinescopes or on the glass part of the cone of metal kinescopes.
This film may permit sparking to take place over the glass surface to the external
conductive coating or to the metal cone. Such sparking may introduce noise into
the receiver. To prevent such a possibility, the uncoated bulb surface around the
cap and the glass part of the cone of metal kinescopes should be kept clean and dry.

Dust Considerations. The accumulation of dust on the uncoated area of the
bulb around the ultor cap of all-glass kinescopes or on the glass part of the cone
or insulating supports for metal kinescopes 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 increase in conductivity as the humidity increases.
The resulting high leakage currents may overload the high-voltage power supply.
It is recommended, therefore, that the uncoated butb surface of all-glass kinescopes
and the coated glass surface and insulating supports for metal kinescopes be kept
clean and free from dust or other contamination such as finger-prints. The coated
glass surface of the metal kinescopes 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 deterioration 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-
cone kinescopes, the metal lip at the maximum diameter has rounded edges to
prevent corona. Adequate spacing between the lip and any grounded element in
the receiver, or between the small end of the metal cone 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
provided around the body of the metal cone. As a further precaution to prevent
corona, the deflecting-yoke surface on the end adjacent to the cone should present
a smooth electrical surface with respect to the small end of the metal cone or the
ultor terminal of all-glass tubes.
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KINESCOPE SAFETY CONSIDERATIONS

Tube Handling. Breakage of kinescopes, which contain a high vacuum, may
result in injury from flying glass. Do not strike or seratch the tube or subject it
to more than moderate pressure when installing it in or removing it from electronic
equipment.

High-Voltage Precautions. In the use of kinescopes, it should always be re-
membered that high voltages may appear at normally low-potential points in the
circuit because of capacitor breakdown or incorrect circuit connections. There-
fore, before any part of the circuit is touched the power-supply switch should be
turned off, the power plug disconnected, 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 and without danger of personal injury on prolonged exposure at close
range. Above 16 kilovolts, special x-ray shielding precautions may be necessary.
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Interpretation of Tube Data

The tube data given in the following TUBE TYPES SECTION include
ratings, typical operation values, characteristics, and characteristic curves.

The values for grid-bias voltages, 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 filament-trans-
former secondary, or the mid-peint 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 ratings are in general self-explanatory, but a
brief explanation of other ratings will aid in the understanding and interpretation

 of tube data.

Plate dissipation is the power dissipated in the form of heat by the plate as
aresult of electron bombardment. It is the difference between the power supplied
to the plate of the tube and the power delivered by the tube to the load.

Grid-No. 2 (Screen) Input is the power applied to the grid-No. 2 electrode and
consists essentially of the power dissipated 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 circuit is added to the power in the plate circuit to obtain the total

B-supply input power.

Peak heater-cathode voliage is the highest instantaneous value of voltage
that a tube can safely stand between its heater and cathode. This rating is applied
to tubes having a separate cathode terminal and used in applications where exces-
sive voltage may be introduced between heater and cathode.

Maximum peak inverse plate voltage is the highest instantaneous plate vol-
tage which the tube can withstand recurrently in the direction opposite to that in
which it is designed to pass current. For mercury-vapor tubes and gas-filled tubes,
it is the safe top value to prevent arc-back in the tube operating within the speci-
fied temperature range. Referring to Fig. 79, 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
instant plate A is positive, the filament is positive
c L (at high voltage) with respect to plate B. The
+ voltage between the positive filament and the

negative plate B is in inverse relation to that

causing current flow. The peak value of this volt-
0 age is limited by the resistance and nature of the
path between plate B and filament. The maxi-
mum value of this voltage at which there 1s no
danger of breakdown of the tube is known as
maximum peak inverse voltage. The relations be-
tween peak inverse voltage, rms value of ac
input voltage, and dc output voltage depend
largely on the individual characteristics of the
rectifier 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
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oscillograph or a peak-indicating electronic voltmeter is useful in determining the
actual peak inverse voltage. In single-phase, full-wave circuits with sine-wave in-
put and with no capacitor across the output, the peak inverse voltage on a rectifier
tube is approximately 1.4 times the rms value of the plate voltage applied to the
tube. In single-phase, half-wave circuits with sine-wave input and with capacitor
input 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 determina-
tion of peak inverse voltage requires the use of vectors.

Maximum dc 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 dissipation of that type. Under operating conditions
involving a rapidly repeating duty cycle (steady load), the average plate current
may be measured with a dc¢ meter. Curves of average plate characteristics for
several half-wave vacuum rectifiers are given in Figs. 80 and 81. These curves are
shown solid up to the maximum average or dc plate-current rating of each type.
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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 available and the duration of the pulsating current flow from the
rectifier tube in each half-cycle.

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

Typical Operation Values. Values for typical operation are given for many
types in the TUBE TYPES SECTION. These typical operating values are given
to show concisely some guiding information for the use of each type. These values
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 subtracted
from tube output in order to determine the useful output.

Characteristics are covered in the ELECTRON TUBE CHARACTERIS-
TICS SECTION and such data should be interpreted in accordance with the
definitions given in that section. Characteristic curves represent the character-
istics of an average tube. Individual tubes, like any manufactured product, may
have characteristics that range above or below the values given in the character-
istic 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 direct capacitances measured between specified
eldments or groups of elements in electron tubes. Unless otherwise indicated in the
data, all capacitances are measured with filament or heater cold, with no direct
voltages present, and with no external shields. All electrodes other than those
between which capacitance is being measured are grounded. In twin or multi-unit
types, inactive units are also grounded.

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

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 filament voltage is given as a normal value unless
otherwise stated. This means that transformers or resistances in the heater or
filament circuit should be designed to operate the heater or filament at rated value
for full-load operating conditions under average supply-voltage conditions. A
reasonable amount of leeway is incorporated in the cathode design so that moder-
ate fluctuations of heater or filament voltage downward will not cause marked
falling off in response; also moderate voltage fluctuations upward will not reduce
the life of the cathode to an unsatisfactory degree.

A. 1.4-Volt Battery Tube Types— The filament power supply may be obtained
from dry-cell batteries, from storage batteries, or from a power line. With dry-cell
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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 consisting of dry cells in series. In either case, the
voltage across each 1.4-volt section of fillament 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 volt-
ages 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 main-
tained within a range of 1.25 to 1.4 volts with a nominal 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.

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 voltage range
should be maintained within the limits of 1.8 volts to 2.2 volts.

2. POSITIVE POTENTIAL ELECTRODES—The power sources for the
operation of radio equipment are subject to variations in their terminal potential.
Consequently, the maximum ratings shown on the tube-type data sheets have
been established for certain Design Center Voltages which experience has shown
to be representative. The Design 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-
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-supply voltages, dissipations, and rectifier output currents
are never exceeded for a terminal potential at the battery source of 20 volts per
cell. When storage-battery equipment is operated with a charger, it should be de-
signed so that 909, 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 design center voltage for ‘‘B’’ batteries is the
normal voltage rating of the battery block, such as 45 volts, 90 volts, ete. Equip-
ment should be designed so that under no condition of battery voltage will the plate
voltages, the screen-supply voltages, or dissipations ever exceed the recommended
respective maximum values shown in the data for each tube type bymore than 10%.

D. Other Considerations —

a. Class A1 Amplifiers— The maximum plate dissipation occurs at the ‘‘Zero-
Signal’’ condition. The maximum screen dissipation usually occurs at the condition
where the peak-input signal voltage is equal to the bias voltage.

b. Class B Amplifiers—The maximum plate dissipation theoretically occurs
at approximately 639 of the ‘* Maximum-Signal’’ condition, but practically 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 2 minimum.
The screen dissipation for any reasonable variation in signal voltage must never
exceed the rated value by more than 109. :

d. Screen Ratings— When the screen voltage is supplied through a series
voltage-dropping resistor, the maximum screen voltage rating may be exceeded,
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provided the maximum screen dissipation rating is not exceeded at any signal con-
dition, and the maximum secreen voltage rating is not exceeded at the maximum-
signal condition. Provided these conditions are fulfilled, the screen-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 maximum
permissible screen (grid-No.2) input varies with the screen voltage, as shown in
Fig. 82. Full rated screen input is permissible at screen voltages up to 50 per cent
of the maximum rated screen supply voltage. As the voltage is increased from 50
per cent to 100 per cent of the maximum rated supply voltage, the decrease in
permissible screen input follows a curve of the parabolic form. This rating chart
is useful for applications utilizing either a fixed screen voltage or a series screen
dropping resistor. When a fixed voltage is used, it is necessary only to determine
that the screen input is within the boundary of the chart at the screen voltage to
be used. When a dropping resistor is used, the value of the resistor must be large
enough to maintain the screen input within the boundary of the chart. The mini-
mum value of the series screen-voltage dropping resistor is given by the factor
Eeces’ /4 Pgs,where Eg.; is the selected screen supply voltage and Pg: is the maximum
screen input rating for the type.

GRID-N22 INPUT RATING CURVE
nl T T 1 | i I
THIS CURVE ALSO APPLIES TO TYPES
IN WHICH GRIDS N2 2 8 N2 4 ARE
- CONNECTED TOGETHER WITHIN THE TUBE

{¢l0]

N
N

rd

/

£
o
e

- \
\

4]

GRID-N2 2 INPUT EXPRESSED AS PER CENT OF MAX,
GRID-N2 2 INPUT RATING
I~

20 40 60 80 100
GRID-N2 2 VOLTAGE EXPRESSED AS PER CENT OF MAX,
GRID-N2 2 SUPPLY VOLTAGE RATING
92CM~-T7586T .

Fig. 82
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Tube-Part Materials
in Typical RCA Electron Tube

}. ENVELOPE—Lime glass

2. SPACER—Mica sprayed with mag-
nesium oxide

3. PLATE—Carbonized nickel or nickel-
plated steel

4, GRID WIRES—Manganese-nickel or
molybdenum

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

6. CATHODE—Nicke! coated with bar-
ium-calcium-strontium carbonates

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

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

10. GETTER SUPPORT AND LOOP—
Nicke! or nickel-plated iron

11. GETTER—Barium-magnesium alloys

12. HEATER CONNECTOR—Nickel
nickel-plated iron

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

14. PRESSED STEM—Lead glass
15. BASE—Bakelite
16. BASE PINS—Nickel-plated brass

or



RCA Receiving Tube Classification Chart

RCA receiving tubes are classified in the following chart according to fune-
tion and filament or heater voltage. Types having similar electrical characteristics
are grouped in brackets. For more complete data on these types, refer to the TUBE
TYPES SECTION. When choosing a tube type, refer to information on Preferred
Types and the listing of Types Not Recommended for New Equipment Design on the
inside back cover. For information on kinescopes, refer to the RCA KINESCOPE
CHARACTERISTICS CHART on pages 246 and 247.

Filament or Heater Veoits 1.95—1.4 2.0-—-5.0 6.3—117.0
Sob. Minia- "
nin?ufun m:: Other Octol Other | Mintatore Ocfal Other
RECTIFIERS (For rectifiers with amplifiar units, sse POWER AMPLIFIERS).
' 1 Peakl 6AX4.GT 6W4.CT oy
Hell eql n':em 5W4 |%AX'I-GT ISWAGT, *
ol | vacoum | Below 1500 1723 SIAGT B5GT) | 35v4 3573
' V2 -
Above 1500 IXZ.A) IBAGT 3A3 | 3A2 SAULCT
IX2B - ‘
5Y3.G, 524 | 5AZ 6X4 [6X5, 6X5-GT)
Peck '{“’e"’ YLGT,5Y4.G |80 §zx4 m;]c'r Y4
olts: 724
vacwom | Below 1300 BvaG, sWAGT] B 847624
folh. Abara 1500 5T, A 62
" 'Wave
mercurys
yapor Above 1500 83
Cold-Cathode
gas Below 1500 Types
024, 0Z4.G
Peak lnvere mvm(sz' BLGT | 2525)
Doubler vacuum olts: fSOY? CT 50X6
] Below 1500 11726GF
" DIODE DETECTORS (For dicde detectors with amplifier units, sse YOLTAGE AMPLIFIERS ond also POWER AMPLIFIERS).
One Dioda 1A3 ]
. . 6ALS 6H6, 6H6-GT,
 Two Diodes [7ALS ( r2H6 ) A5
Three Diodes 6BC?
POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Voltage Amplifien.
] low-mu single unit ‘5 71,“: 6B4-G
T
dodes high-mu single unit 6BC4 6ACS.GT
twin unit SAQT.GT.{EN7, 6NT-GT)
6AUS.GT 6BC6-G a_e]
6ASS A5
6BO6GT 6CDEG
5. SFS Kve 6veGT) SAVSG 7G5 1403
single unit ( QS —C.'.I!" L abs . [1veCT  sYeG 25L6) 3545
Beam e (3585, 35C3) [12ECEC, SWELT WLECT) ) s
Tobes (3085, 30C5) [ 6GT  ~ 35L8.GT
[nm/m.cr)
with rectifier 1PZ.GT
F0L7.GT (7N7.CT
[154] TAS.GT 6CL6| 6AGT 785 TAD?
singlo wnit 3549 | 1CS.CT (6AK6| 6C6C) (676, 6F6.G, 6F6GT |43
ngle uni I1ACS l;egl 1LB4 4 6ARS (ex(a.c.'r 4)
Pentodes 3v4 2546 43)
with medium-my tiode 6ADIG
with dicde and triode 1D&GT
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Filament or Heater Volts 1.95~1.4 2.0-5.0 6.3—117.0
Sub- | Minia.
miniotere | ture | Other Other Miniatere Octal Orher
COMVERTERS & MIXERS (For other types vsad o5 Mixers, sse YOLTAGE AMPLIFIERS).
P ———
(68!:'.6 65A7 GAS, 6A8.C
SSAT.CT, GARGT [6A7
iLs | IAZ.GT : 1488
pantagrid IE8 IR5 [ ILA6 [unr.a T) 14Q7
ILCH
458\ 19X Ea
Convertent | piode-pentode [ous &
triode-hexode 6K8, 12K8
triode-heptode 6JaG 7
octode 7A8
Mixen pentagiid o7
ELECTRON-RAY TUBES
e
Singl with remote-cutoff tiode 6AB5/6N5 6US
with sharp-cutoff iriade 6E3
Twin withou? triode 6AF6C
Triple withoot triode GAL7.CT
VOLTAGE AMPLIFIERS with and without Dicde Detectors;
TRIODE, TETRQDE, AND PENTODE DETECTORS; OSCILLATORS. .
6AF4 {6C5. 6C5.GT)
single unit ILE3 7 6C4 654 @js GJS-G'I) lzjs.c.'r
with f
pentode F7
with power
pentode 6ADI-G
medivm-my | with :
pentode 1D8.GT
and diode
with two g 6RT
. 6BF6 | 6SR7 6ST7
diodes 12BF5 [25R7
Triodes |FeBK7-AY €36 12AU7* |GFB.G, 6SNIGT. ssm.cr%) TAFT 14AF7
twin unit 6BQ7.A | 1926 12AVI+ 6CAG  12AHIG 1458
$BZ7 12BH7* | 6BLZ.GT 125N7-CT
(g.rs 6F5.CT)
single unit 6AB4 5. 6SF5.GT) 784
with diode '?&ﬁT
; . 12AT6 {6AT6 7 1207.GT 1486
high-me with two 6406 wrcﬁg 6827] f%o: [
todes 12AV6 (6AV6 {6307, 65Q7.GT) stqr.c.'r] 7X7
with three
s 6T8 1978 6SB.GT
. 12AT7+ 65C7, 125C7 14F7
twin uhit 12AX7% 6SL7.CT 125L7GT
Tekrodes sharp-cutol 4-A '

- 6BJ6 (6BD6 | 65K7, 65K7-GT) [6K7, 6K7-C a] TAT AT
ingle wnif (1zBD6 IZSI( 125K7-G 6K7.CT 6D6
single vni iT4 LGS 6BAG | 65C. 6AB7  12K7GT 14H7

12BA6 n.scr] 6557 657 7AH7 787
temote-culol with tricde 6F7
with diode 6SF7 125F7
wilh_ wo 12C8 E7 p
Pentodes : diodes B8 14R7
ter::'zloie— single unit 6DC6
6AGS 6AKS [6517 128]7 6ACT 76?7
e | s aacss»c cmso 6SJ7.GT, 12J7.6T 14C7
Hngle ot HADS o u‘vlir-gr Ve ‘ﬁm 65H7) 6J7, 6]7.GT "
12AW6 {6AUS A
sharp-cutoff 13BY?7= (12806 | 135H7) ( EWIG J ™7
with niode 6ANS
with diode IT6 {185 1U5| ILDS 6AS8
GATED AMPLIFIERS
Pantogrid Amplifier l | | [ I $BY6
SHUNT VOLTAGE REGULATORS
Beam Triode 6BD4-A

* Filament arranged for either 1.4 or 2.8-volt operation. 4 Heater wrranged for either 6.3 or 12.6-volt operation.
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1 —Glass Envelope
2_Internal Shield

3—Plate

4 __Grid No. 3 (Suppressor)
5—Grid No. 2 {Screen)
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 Button-Stem Seal

16—Lead Wire

17 —Base Pin

18 —Glass-to-Metal Seal

3% times actval 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 1nf0rmat10n on those RCA discontinued types in which there may stlll be
some interest as to characteristics.

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
sequence of their type designations. For Key to Socket Connection Diagrams, see
inside front cover.

DETECTOR AMPLIFIER TRIODE

Storage-battery triode used as defector or

P (3) amplifier. Outline 38, OUTLINES SECTION.

Operating conditions as grid-resistor detector

are: plate volts, 45 mazx; grid resistor, 2 to 8 meg-

ohms; grid capacitor, 250 upf; grid return to
(+) filament. As biased detector, type 01-A has 0] "A

* plate volts of 185 max; bias of approximately

o o -13.5 voits. As amplifier, it has plate volts of

F F 135 maz; bias of -9 volts. Filament volts, 5;

amperes, 0.25. This is 2 DISCONTINUED

type listed for reference only,

[»]

Y HALF-WAVE GAS RECTIFIER

Metal type used primarily in vibrator-type
B-gupply units of automobile receivers. Utilizes
a starter electrode and an ionically heated cath-
ode. Starter anode permits operation of OY4 di- 0Y4
rectly from 117-volt ac line. Qutline 8, OUT-
LINES SECTION. Tube requires octal socket.
o Pins 7 and 8 must be tied together at socket.
s K RF filter circuits placed close to socket terminals
are required to reduce reectifier noige. Ratings as
half-wave rectifier with capacitor-input filter: peak inverse anode volts, 360 maz; peak anode ma., 500
maz; de cutput ma,, 76 max, 40 min; series anode resistance (117-volt line operation), 50 min ohms;
tube voltage drop (approx.), 12 volts; minimum ac starting voltage when starter anode is connected to
anode through a 10-megohm resistor bypassed with a 0.002-uf capacitor, 100 volts rms, Thig is a
DISCONTINUED type listed for reference only.

STARTER

FULL-WAVE GAS RECTIFIER

Metal type OZ4 and glass octal type 0Z4-G
are used in vibrator-type B-supply units. Both
have ionically heated cathodes, require octal
sockets, and may be mounted in any position. OZ 4
0Z4 Outline 2, OUTLINES SECTION. 0Z4-G
dimensions: maximum overall length, 2-5/8
inches; maximum diameter, 1-1/16 inches; T-7
buib; dwarf-shell oetal 5-pin base. Base of OZ4-G
0Z4-G has no pin No. 2. Shell of 0Z4 and ex-
ternal shield of OZ4-G should be grounded.
Filters may be necessary to eliminate objection-
able noise.
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FULL-WAVE RECTIFIER

PEAK STARTING SUPPLY VOLTAGE PER PLATE. .. ....covivivnn. vecseas 300 min  volts
PEAK PLATE-TO-PLATE VOLTAGE. . .. ... it tnnrarteerenranennns ve 1000 mazr volts
PEAK PLATE CURRENT PER PLATE. . . . ... .t rrennrnrnrroenas reee 200 max ma

75 mazx ma
DC OUTPUT ClURRENT. ... .t ieiiiireivnsenssnossssnsnssassnns RN 30 min ma
DC OUTPUT VOLTAGE. .. .. iv v v vennennntonanneans 300 maz volts
AVERAGE DyYyNaMIC TuBE VOLTAGE DROP. . ......cc... vesrsssenan ssen 24 voits

1A3

Maximum Ratings:

HF DIODE

Miniature type used as detector tube in
portable FM receivers and in portable high-
frequency measuring equipment. Outline 13,
OUTLINES SECTION. Tube requires minia-
ture seven-contact socket. Heater volts {ac/dc},
1.4; amperes, 0.15.

HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. .« .. vovintiuiernancnsnannons hesannes 330 max volts
PEAK PLATE CURRENT . . .o\ iieinritnetsocannccennssasseans Ceeenns b max ma
DC OutpuT CURRENT....... i easeaaraaseirecaisaaseeracnanes ‘e 0.5 max ma
PEAK HEATER-CATHODE VOLTAGE. . .. .uvveverrrrenncesnannans cessae 140 max  volts
Typical Operation (With Capacitor-Input Filter):

AC Plate-Supply Voltage (rms) ........................ cereaan ceens 117 volts
Filter-Input Capacitor. .. ... ..., ..t risinrrersessracannnn . 2 ef
Minimum Total Effective Plate-Supply Impedance. .. .......... cesnas 0 ohms

REMOTE-CUTOFF PENTODE P ° Gz
Glass type used in battery-operated re. (& (3)

1A4-P

1A5-GT

1A6

ceivers aa rf or if amplifier. For ratings and op~
erating data, refer to type 1D5-GP. Qutline 36,
OUTLINES SECTION. Tube requires four-

contactsocket. Filament volts (de), 2.0; amperes, b,
0.06. This is a DISCONTINUED type listed o 63
for reference only. A F-

POWER PENTODE

Glass octal type used in output stage of bat-
tery-operated receivers. Outline 23, OUTLINES
SECTION, This type may be supplied with pin 2
No.1 omitted. Tube requires octal socket and °
may be mounted in any position. For filament P /o
considerations, refer to 1U4. Filament volts
(de), 1.4; amperes, 0.05. Typical operation aa
class A, amplifier: plate and grid-No.2 volts, 90
(110 maz); grid-No.1 volts, 4.5; peak af grid- "+~ VST~
No.l volts, 4.5; plate ma., 4.0; grid-No.2 ma., o o
1.1; plate resistance (approx.), 0.8 megohm; NG NG
transconductance, 850 umhos; load resistance,

25000 ohms; power output, 115 milliwatts, This
type is used principally for renewal purposes.

PENTAGRID CONVERTER

Glass type used in battery-operated re-
ceivers. Type 1A6 is identical electrically with
type 1D7-G, except for interelectrode capaci-
tances. Outline 36, OUTLINES SECTION.
Tube requires six-contact socket. Filament volts
(de), 2.0; amperes, 0.06. This is a DISCON-
TINUED type listed {or reference only.
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PENTAGRID CONVERTER

(Glass octal type used in superhet-
erodyne circuits having battery power
supplies. Outline 24, QUTLINES SEC-
TION. Tube requires octal socket and
may be mounted in any position. For
filament considerations, refer to 1U4.

FILAMENT VOLTAGE (DC) v ot cieiieennerscnusnssnnnsecanssasnsananns

FILAMENT CURRENT .

Maximum Ratings:

PLATE VOLTAGE. ....

....... R R R T N T N T RO AP O R ST

CONVERTER SERVICE

GRIDS-N0.3-AND-N0.5 (SCREEN) VOLTAGE. . v v v .vvetenserrocnnonsonane
GRIDS-N0.3-AND-N 0.5 SUPPLY VOLTAGE. .........c... Gesissacirsaase
GRID-NO.2 (ANODE-GRID) VOLTAGE. . . .. .vvrcensncrrsacssansnsssanes
ToTaL ZERO-SIGNAL CATHODE CURRENT. ...... erenee B

Typical Operation:

Plate Voltage. . . ......... .. innrvnn etasesas trer i
Grids-No.3-and-No.b Voltage* ., .............. heerersarrrassresanens
Grid-No.2 Voltage .......... ..ttt iiinrensnscrnsensrsnsnnss veas
Grid-No.4 {(Control-Grid) Voltage**. . . .. ........ ... .. S hreneernan
Grid-No.1 (Oscillator-Grid) Resistor. . . ....0 v ittt tninenversnasens
Plate ReBIBtance. . .. i it it iin et tinsirraseasrenrrasasnsesnnnnns

Conversion Transconductance with grid-No.4 bias of =3 volts (Approx.).
Plate CUrrent. .. .. ... ... ittt iinttnarearrnoaranrantsncnseasnans

Grids-No.3-and-No.s Current . .. ... .ot iirvirenennrrenes teerenens .
Grid-No.Z2 Current. . . .t ir ittt tintttonaetonasssasanss N
Grid-No. 1 Current. . . ... 0ttt it a i e enrcresnareensnns
Total Cathode Current. .. ..o ottt ittt iatsenatereesenanaeens

*(Obtained preferably by using a bypassed 45000- to 75000-chm 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.

POWER PENTODE

Subminiature type used in output
stage of small, compact, battery-oper-
ated receivers for the standard AM
broadcast band. Itis capable of moderate
power output with a very small input

1ACS5

voltage. The 1AC5 and the other RCA subminiature types 1AD5, 1E8, and 1T6
comprise a complete tube complement for lightweight portable radio receivers
having extremely low battery drain.

FILAMENT VOLTAGE (DC)

FiL.AMENT CURRENT

Maximum Ratings:

PLATE VOLTAGE. ....
GRID-N0.2 (SCREEN) VOLTAGE
ToraL CATHODE CURRENT

Typical Operation:

-------------------------------------------------

------------------------------------------------

Plate Voltage. . . .....ci i iiiineinnrenenens . 30 45
Grid-No.2 Voltage.............. etacanns veee 30 45
Grid-No.1 (Control-Grid) Voltage............. -2 -3
Peak AF Grid-No.1 Voltage. .........cvvn . 2 3
Zero-Signal Plate Current. . .........c.c... e 0.5 1.0
Zero-Signal Grid-No.2 Current................ 0.1 0.2
Plate Resistance. .. .....cvvvvverenrancncenss 0.2 0.17
Transconductance. ..........co0enenn eeiees 450 600
Load Resistance........... PO 511 (1111 40000
Total Harmonic Distortion. . .. ......cevnvenes 10 10
Maximum-Signal Power Qutput. ............. . b 16

.............................................

........................................

...........................................

volts
ampere

volts
volts
ma

volts
volts
volts
volts

ma
megohm
pgmhos
ohms
per cent
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INSTALLATION AND APPLICATION
Type 1ACS5 requires a subminiature eight~contact socket and may be mounted
in any position. Do not attempt to solder the base pins to any circuit element be-
cause the heat of the soldering operation may crack the glass seal. Although the
base pins are sturdy, they can be bent. It is essential, therefore, that the pins be
straight before they are inserted into the socket. Insertion will be facilitated if pins
1 and 8 are first aligned with their respective socket holes and the tube then gently
pressed into the socket. Outline 8, OUTLINES SECTION.

The filament of the 1AC5 may be connected directly across a dry-cell battery
rated at a terminal potential of 1.5 volts. In no case should the voltage across the
filament ever exceed 1.6 .volts. For additional filament considerations, refer to
ELECTRON TUBE INSTALLATION SECTION.

SHARP-CUTOFF PENTODE

Subminiature type used as rf or if

'I AD 5 amplifier in stages not controlled by

avcinsmall, compact,battery-operated

receivers for the standard AM broad-

cast band. Because of internal shield-

ing 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. The 1AD5 and the

other RCA subminiature types 1AC5, 1E8, and 1T6 comprise a complete tube

complement for lightweight portable radio receivers having extremely low battery

drain. Qutline 8, OUTLINES SECTION. Tube requires subminiature eight-con-

tact socket and may be mounted in any position. For installation and application
considerations, refer to type 1ACS5.

FILAMENT VOLTAGE (DC) . - 1 vt ittt it e cvniantnncsnsonnannseororeneons 1.25 volts
FILAMENT CURRENT. & o vt ittt iten e i st iatsontetansoressssnsssnas 0.04 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid No.Lto Plate. . .. ... ...itiiri ittt iireieeanarsnninennnsnns 0.010 max uuf

Grid No.1 to Filament, Grid No.2, Grid No.3, and Internal Shield...... 1.8 frm

Plate to Filament, Grid No.2, Grid No.3, and Internal Shield.......... 2.8 upt
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. ... ... ittt rreranrnreviorasmerrasansnsssnnsananns 67.5 max volts
GRID-NO.2 (SCREEN) VOLTAGE. . . ..ttt tentnrnnnsnanseiosrosnasraasnenn 67.6 max volts
TOTAL CATHODE CURRENT. . . .ot vt vanerreneanensnnsnsaessenseanssansnse 4.0 max ma
Typical Operation:
Plate Voltage. .. ............c0uun feeraeanan 30 45 67.6 volts
Grid-No.2 Voltage. .. ......coviiiiirrancanns 30 4b 67.5 volts
Grid-No.1 (Control-Grid) Voltage. ............ 0 0 0 volts
Plate Resistance (Approx.).............cocv.. 0.7 0.7 0.7 megohm
Transconductance. .. .............c.cvuiuenen 430 580 746 umhos
Grid-No.1 Bias (Approx.) for plate current of 10 ua -3 -4 -6 volts
Plate Current. . ... ...cvivi i iinetnnnenennns 0.45 0.9 1.85 ma
Grid-No.2 Current, « oo veseeennarenernnnnnens 0.16 0.36 0.75 ma

HALF-WAVE VACUUM p IC
RECTIFIER G T

Glassoctaltypeused in high-voltage,
- low-current applications such as the
]Bs GT rectifier in a high-voltage, rf-operated 9* rs
power supply or as a rectifier of high- ORIO
voltage pulses produced in television I ic
scanning systems. When used as an rf rectifier, one 1B3-GT in a half-wave circuit
is capable of delivering a maximum de output voltage of about 15000 volts. In a
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 61.
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FILAMENT VOLTAGE (AC) . .. e iivvevrrnernnannnctacanoas 1.26 volts
FILAMENT CURRENT . . .. ...t irriurruitonnninsossnsssssasssassssasanssns 0.2 ampere
DIRECT INTERELECTRODE (CAPACITANCE:

Plate to Filament (Approx.)..... reresaeaen e reenae 1.5 puf

Maximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. ...... Ceeteseaaanans T, . 30000 mazx volts
PEAK PLATE CURRENT. .. ..0uvtvieeentonarscracnossonssoorssennoea R, 17 mazx ma
AVERAGE PLATE CURRENT.......covnrrrennnsnnas f i reseetennnes eesanaes 2 max ma
FREQUENCY OF SUPPLY VOLTAGE. ....... G rreretarrrana e s trererenana . 300 mazx 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, 8, 5,
and 8. These pins may be connected to pin 7; otherwise they should not be used.

Thistypemay besupplied with pin No.1 omitted. Outline30, OUTLINESSECTION.
- 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 dc 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 unless the tube is adequately shielded.

G SHARP-CUTOFF PENTODE

G
p ll (3) Glass type used as rf amplifier or detector
in battery-operated receivers. Qutline 36, OUT-
LINES SECTION. Tube requires four-contact
socket., For typical operating conditions and IB4_P
maximum ratings as a class A; amplifier, refer
o*o to type 1E5-GP. Filament volis (dc), 2.0; am-
1 f_':_‘ peres, 0.06. Type 1B4-P is a DISCONTINUED
type listed for reference only.

TWIN DIODE —MEDIUM-MU TRIODE

Glass type used as combined detector, am-
(3) o plifier, and avc tube in battery-operated re-
’ ‘ ceivers. Outline 31 or 34, OUTLINES SEC-
TION. Tube requires six-contact socket. Fila-

(591 ment volts (dc), 2.0; amperes, 0.06. Typical ]BSI 25S
operation as class A: amplifier: plate volts, 135
‘ mazx; grid volts, —3; plate ma., 0.8; plate resist-
o ance, 35000 ohms; amplification factor, 20;
K- transconductance, 575 ymhos. This is a DIS-

CONTINUED type listed for reference only.

PENTAGRID CONVERTER

Glass octal type used in superheterodyne
cireuits having battery power supply. Outline
24, OUTLINESSECTION. Filament volts (dc), 'I B7_G"'
1.4; amperes, 0.1, This is a DISCONTINUED
type listed for reference only. The IB7-GT may
be replaced by the 1AT-GT if eireuit adjust-
ment is made for lower filament current of
type 1A7-GT.
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POWER PENTODE

Glass octal type used in output stage of
battery-operated receivers. Outline 23, OUT-
LINES SECTION. This type may be supplied
with pin No.l omitted. Tube requires octal
socket and may be mounted in any position.
For filament considerations, refer to 1U4. Fila-
ment volts (de), 1.4; amperes, 0.1, Typical oper-
ation as class Ai amplifier: plate and grid-No.2
volts, 90 (110 max}; grid-No.1 volts, —-7.5; peak

o‘

r+(2) (De-

NC

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 milliwatts. Type 1C5-GT
i8 used principally for renewal purposes.

1C6

1C7-G

PENTAGRID CONVERTER

Glass type used in battery-operated re-
ceivers. Similar electrically to type 1CT7-G ex-
cept for interelectrode capacitances. Outline 36,
OUTLINES SECTION. Tube requires six-con-
tact socket. Filament volts (de), 2.0; amperes,
0.12. For general discussion of pentagrid types,
refer to Frequency Conversion in ELECTRON
TUBE APPLICATIONS SECTION. This is a
DISCONTINUED type listed for reference
only.

PENTAGRID CONVERTER

Glass octal type used in battery-operated
receivers. Outline 85, OUTLINES SECTION.
Tube requires octal socket. Filament volts (de),
2.0; amperes, (.12, Typical operation as conver-
ter: plate volts, 180 maz; grids-No.3-and-No.5
(screen) wvolts, 67.5 max; grid-No.2 (anode
grid} supply volts, 180 (applied through 20000-
ohm dropping resistor bypassed by 0.01-uf
capacitor); grid-No.4 (econtrol-grid) volts, -3;

NC NC

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

1D5-GP

1D5-GT

1D7-G

REMOTE-CUTOFF PENTODE

Glass octal type used in battery-operated
receivers as rf or if amplifier. Outline 35, 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) volts, 67.5 max; grid-
No.1l volts, -3 min; plate ma., 2.3; grid-No.2
ma., (.8; plate resistance (approx.), 1.0 megohm;
transconductance, 750 yumhos; transconductance
at bias of 15 volts, 15 ymhos. This is a DIS-
CONTINUED type listed for reference only.

REMOTE-CUTOFF TETRODE

Glass octal type used in battery-operated
receivers as rf or if amplifier. Outline 385, OUT-
LINES SECTION. Filament volts (de), 2.0;
amperes, 0.06, This isa DISCONTINUED type
listed for reference only. It can be replaced by
type 1D5-GP,

PENTAGRID CONVERTER

Glass octal type used in battery-operated
receivers. Qutline 35, OUTLINES SECTION.
Tube requires octal socket. Filament volts (de),
2.0; amperes, 0.06. Typical operation as conver-
ter: plate volts, grids-No.3-and-No.5 volts, grid-
No.2 supply 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.b 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.
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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. Qutline 21, OUT-
LINES SECTION. Tube requires octal socket.
Filament volts (dc), 1.4; amperes, 0.1. Maxi-
mum plate volts of triode as well as maximum
plate and grid-No.2 volts of pentode, 110. This
type is used principally for renewal purposes.

CLASS A, AMPLIFIER

Plate Voltage. . ... e vvurirsrennrrnscnnnrsncssanan 45 67.5
Grid-No.2 (Screen) Voltage. .............. eeseasana 46 67.5
Grid-No.1 (Control-Grid) Voltage. .. ................ -4.6 -6
Plate Current. ... ....cvevnescsssscnsnsssssnnensenns 1.6 3.8
Grid-No.2 Current........ resesarecaanssae eeesees 0.3 0.8
TransconducCtBnCe. . ... corisesnsancasrsanassssssae 6560 876
Load Resistance.............. cen R, . 20000 16000
Total Harmonic Distortion........ Ceertas careraees 10 10
Power Qutput.......... treerestseretaaarnas ereas 35 100
Typical Operation (Triode Unit):

Plate Voltage. . ... .c.vverrnressirassnssnrssearsass . 45 67.6
Grid Voltage.. .........cc0veeven resresasena eenana 0 0
Amplification Factor. .......... e s esatesresenarens 25 25
Plate Resistance (APProX.). . e veeeertrencctnasscans 77000 b6500
Transconductance. . ....... W rereesesiaeneaaaaanees 326 450
Plate Current . .........cv0s ereeerraera e 0.3 0.6

2 NC SHARP-CUTOFF PENTODE

F+F-
. G3

Glass octal type used as rf amplifier or de-
tector in battery-operated receivers. Outline 35,
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 (screen) volts, 67.5
mazx; grid-No.l volts, —3; plate ma., 1.7; grid-
No.2 ma., 0.6; plate resistance, 1.6 megohms;
transconductance, 650 pmhos; grid wvolts for

1D8-GT

90 volts
90 volts
-9 volts
b ma
1.0 ma
925 pmhos
12000 ohms
10 percent
200 mw
90 volta
0 volts

25
43500 ohms
575 pmhos
1.1 ma

1E5-GP

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

Cule

GiPI

TWIN POWER PENTODE

Glass octal {:ype 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 A; ampli-
fier: plate and grid-No.2 volts, 135 maz; grid-
No.1 volts, —7.5; plate ma., 10.5; grid-No.2 ma.,
3.5; output watts, 0.575. The two units are used
in the same manner as two separate tubes in

1E7-GT

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

for reference only.

PENTAGRID CONVERTER

Subminiature type used in small,
compact, battery-operated receivers
for the standard AM broadcast band.
The 1E8 and the other RCA submini-
ature types 1AC5, 1ADS5, and 1T6

1E8

comprise a complete tube complement for lightweight portable radio receivers
having extremely low battery drain. Outline 8, OUTLINES SECTION. Tube
requires subminiature eight-contact socket and may be mounted in any position.
For general discussion of pentagrid types, see Frequency Conversion in ELEC-
TRON TUBE APPLICATIONS SECTION. For installation and application con-
siderations, refer to type 1AC5.
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FILAMENT VOLTAGE (DC)....... o ae e eettae ety ereieeanas . 1.25
FILAMENT CURRENT . o ¢ o vrrarnvenenannens bt taeesaa it teseraes 0.04
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.3 to All Other Electrodes (RF Input). .......... Neerrans feen
Plate to All Other Electrodes (Mixer Qutput)........................

6

5
Grid Neo.1 to All Other Electrodes (Oscillator Input)................ .e 2.
Grid No.3 to Plate. . 0
0

Grid No.8 0 Grid NOL- . e v envrrvnreessnseeensnnnns,

Maximum Ratings:

PLATE VOLTAGE. ..... et r e s et aa ettt sttty 67.5 mazx
GRIDS-N0.2 AND No.4 (SCREEN) VOLTAGE«:.eervv.o..n ieraraiaen e eaen 45 max
GRIDS-N0.2 AND No0.4 SUuPPLY VOLTAGE. .... et thcaes it ann 67.5 max
TOTAL CATHODE CURRENT. .+ . ¢ e vt cavrecnaranne et ieietaenarerraas 4.0 mazx
Characteristics (Separate Excitation): #
Plate Voltage..... eeesane Cesttnonetosssannos 30 45 67.5
Grids-No.2 and No.4 Supply Voltage.......... 30 45 67.5
Grids-No.2 and No.4 Resgistor. ......c.veeunt. . 10000 15000 20000
Grid-No.3 (Control-Grid) Voltage...... N ¢ 0 0
Grid-No.1 (Oscillator-Grid) Resistor........... 0.1 0.1 0.1
Plate Resistance (ApPIOX.) .. ... cvvrrernranann 0.3 0.4 0.4
Conversion Transconductance. . .......cvouren 115 140 150
Grid-No.3 Voltage for Conversion Transconduct-

ance of 6 umhos (Approx.).......... e R -7 -8 -9
Plate Current, . ..o vveiiiriiersnasninncacnnn 0.3 0.6 1.6
Grids-No.2 and No.4 Current. . .......... . . 0.8 1.1 1.5
Grid-No.l Current, ... Cr i ireieer ey 30 50 70
Total Cathode Current., ............. eheee . 1.1 1.7 2.5

CONVERTER SERVICE

volts

ampere

pul
puf
puf
puf
puf

volts
volts
volts

volts
volts
ohms
volts

megohm
megohm

umhos

volts
ma
ma
“a
ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not
escillating) is approximately 730 umhos under the following conditions: signal applied to grid Ne.l at
zero bias; grids No.2 and No.4 and plate at 30 voits; 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 biaa.

1F4

1F5-G

1F6

POWER PENTODE

Glassa type used in output stage of battery-
operated receivers. Outline 38, OUTLINES
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 87, QUT- P
LINES SECTION. Tube requires octal socket. o
Filament volts (dc), 2.0; amperes, 0.12. Typi-
cal operation as clags Ai amplifier: plate and
grid-No.2 (screen) volts, 135 (180 max); grid- ,-.,.
No.1 volts, —4.5; plate ma., B; grid-No.2 ma.,

2.4; cathode resistor, 432 ohms; output watts,

0.31. This is a DISCONTINUED type listed NC

for reference only.

TWIN DIODE—
SHARP-CUTOFF PENTODE

(Glass type used as combined detector, am-
plifier, and avc tube in battery-operated re-
ceivers. Qutline 35, OUTLINES SECTION.
Tube requires six-contact socket. Filament volts
(dc), 2.0; amperes, 0.068. Typical operation of
pentode unit as class A; amplifier: plate volts,
180 mazx; grid-No.2 (screen) volts, 67.5 max;
grid-No.1 voits, —1.6; plate ma,, 2.2; grid-No.2
ma., 0.7. This is a DISCONTINUED type
listed for reference only,
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TWIN DIODE—
SHARP-CUTOFF PENTODE

Glass octal type used as combined detector,
amplifier, and ave tube in battery-operated re-
ceivers. Outline 35, 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. '

MEDIUM-MU TRIODE

Glass octal type used in battery-operated
receivers as detector or voltage amplifier. Qut
line 23, OUTLINES SECTION. This type may
be supplied with pin No.1 omitted. Tube requires
octal socket. Filament volts {dc), 1.4; amperes,
0.05. Typical operation and characteristics as
class A; amplifier: plate volts, 90 (110 max);
grid volts, —6; plate ma., 2.3; plate resistance,
10700 ohms; amplification factor, 8.8; trans-

1F7-G

1G4-GT

conductance, 825 pmhos. This type has been used as a driver for type 1G6-GT. Type 1G4-GT is a DIS-
CONTIUED type listed for reference only.

Go G
(4) ()
P 3 ‘
UV
3
NC c.
T <1y
(2)
/4 WOl

per unit, 6; output watts

(®
OX

-

"

A~
(™)

NG NC

POWER PENTODE

Glass octal type used in output stage of
battery-operated receivers. Qutline 37, OUT-
LINES SECTION. Tube requires octal gocket.
Filament volts (dc), 2.0; amperes, 0.12. T'ypical
operation as class A1 amplifier: plate and grid-
No.2 (screen) volts, 135 mazx; grid-No.1 volts,
—-13.5; plate ma., 9.7; output watts, 0.55. Thia is
a DISCONTINUED type listed for reference
only.

" HIGH-MU TWIN POWER TRIODE

Glass octal type used in output stage of
battery-operated receivers. Qutline 23, OQUT-
LINES SECTION. Tube requires octal socket.
Filament volts (de), 1.4; amperes, 0.1, Typical
operation as class B amplifier: plate volts, 90
(110 max); de grid volts, 0; peak af grid-to-grid
volts, 48; effective grid-circuit impedance per
unit, 25630 ohms; plate ma. (zero signal), 2;
plate ma. (maximum signal}, 11; peak grid ma

1G5-G

1G6-GT

(approx.), 0.86. This type is used principally for renewal purposes,

MEDIUM-MU TRIODE

Glass octal type used as detector or voltage
amplifier in battery-operated receivers. Qutline
33, OUTLINES SECTION. This type may be
supplied with pin No.l1 omitted. Tube requires
octal socket. Filament volts (de), 2.0; amperes,
0.06. Typical operation as class A, amplifier:
plate volts, 180 maz; grid volts, —13.5; amplifi-
cation factor, 9.3; plate resistance, 10300 ohms;
transconductance, 900 umhos; plate ma., 3.1.

1H4-G

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

NC Pp

DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector
and amplifier in battery-operated receivers, Qut-
line 24, OUTLINES SECTION. Tube requires
octal socket. Filament volts (dc), 1.4; amperes,
0.05. Characteristics of triode unit as class A;
amplifier: plate volts, 90 (110 max); grid volts, 0;
plate ma., 0.16; plate resistance, 240000 ohms;
amplification factor, 65; tranaconductance, 275
pmhos. Diode ia located at negative end of fila-
ment.

7
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Ppo Poy

TWIN DIODE—MEDIUM-MU TRIODE (4)
G
Glass octal type used as combined detector, PT A .o T
amplifier, and ave tube in battery-operated re-
-IH 6 G ceivers. Qutline 33, OUTLINES SECTION. e o
- Tube requires octal socket. Filament volts (de), ¢ Fe

2.0; amperes, 0.06. Type 1H6-G is similar elec- M w
trically to type 1B5/25S. Type LH6-G is a (" (e)
DISCONTINUED type listed for reference only. NC NC

POWER PENTODE

Glass octal type used in output stage of o
battery-operated receivers. Qutline 37, OUT-
LINES SECTION. Tube requires octal socket. P
Filament volts (d¢), 2.0; amperes, 0.12. Typical
'I J 5_G operation as eclass A; amplifier: plate and grid-
No.2 (screen) volts, 135 max; grid-No.1 volts, e
—16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate Fr

registance, 105000 ohms; load resistance, 13500 o o
chms; output watts, 0.45. This is 2 DISCON- NC NC
TINUED type listed for reference only.
HIGH-MU TWIN POWER TRIODE GT il
Glass octal types used in output stage of Pr
battery-operated receivers, Type 1J6-G, Out- PTp o / N 6) !
1J6-G line 33; type 1J6-GT, Outline 27, OUTLINES
SECTION. Tubes require octal socket. Fila-
lJb_GT ment volts (de), 2.0; amperes, 0.24. Typical e*o
operation as class B power amplifier: plate volts,
135 max; peak plate ma. per plate, 50 max; o o
grid volts, 0; zero-signal plate ma. per plate, NC NC

5; effective plate-to-plate load resistance, 10000
ohmsg; average input watts, 0.17; output watts, 2.1. These are DISCONTINUED types liated for
reference only. NC, -

SHARP-CUTOFF PENTODE

G G|
Miniature typeused as rf or if am- i
] I.4 plifierin portable, battery-operated re-
ceivers, particularly those not util- P £+
izingave.Outline 13,0UTLINES SEC-
TION.Tube requires miniature seven- 1S

contact socket and may be mounted in any position. Internal shield eliminates
need for external bulb shield, but shielding the socket is essential if minimum grid-
No.1-to-plate capacitance is required. For typical operation as a resistance-cou-
pled amplifier, refer to Chart 1, RESISTANCE-COUPLED AMPLIFIER SEC-
TION. For filament considerations, refer to type 1U4.

FILAMENT VOLTAGE (DC) .. 0iivinree e tnreneiseansassnssnsansronsssssnen 1.4 volts
FILAMENT CURRENT . . . v vttt svrnerrrrrrernatsencocsscannoeoaearsronasaens 0.06 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.L to Plate. . . ... . ittt ittt iee ettt teaecerananearrassanens 0.01 max upf
Grid No.! 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
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . . oottt ettt e e e sttt asessananssrnsasnnnnns . 110 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. . - ..\ ceuenraneranneancesssansssn 90 mazx volts
GRID-NO.2 SUPPLY VOLTAGE. ... ittt ittt rnnnrerssnansas . 110 max volts
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.......... 0 max volts
TOTAL CATHODE CURRENT. . .ottt ittt titaeetirerennioesennanes ‘e 6.5 max ma

Typical Operation:

Plate Volbage. . .. .ttt i iir e e inensoesanossassasananen 90 90 volts
Grid-No.2 Voltage. ... ........c... et esrereneteeaananevanns ... ©67.5 90 volts
Grid-No.l Voltage. . ................ e et eeien e taae e aaas 0 0 volts
Plate Resigtance. .. ... ... .ottt tirtiasaetnsrsnnrnnssanaas 0.6 0.26 megohm
TranscondUctance. . .. .. et e e it carnnraasrtenrarsarsaaisas 925 10256 pmhos
Grid-No.1 Biasforplatecurrent of 10 p8......cccviiienererrrancnn -6 ~10 volts
Plate Current. ............. e s mmecasesaraanarartate et 2.9 4.5 ma
Grid-No. 2 Current. . ... vvvvusrnsvansnsnsrsoscsasasossasnaacans 1.2 2.0 ma
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AVERAGE PLATE CHARACTERISTICS
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PENTAGRID CONVERTER

Miniature type used in low-drain
battery-operated receivers. Qutline 13, 'I L 6
OUTLINES SECTION.Tuberequires
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.

FILAMENT VOLTAGE (DC) . o v v itnn it tsntssstsssesrtsssssneasassannreas 1.4 volts
FILAMENT CURRENT. « o v e cvnvreesnusnatinastanssanennserasesseassnsnn 0.06 ampere
Maximum Ratings: CONVERTER SERVICE

PLATE VOLTAGE . . ..ttt it tinastaatorattoetstassatsstsssnsorsanaeens 110 mazx volts
GRIDS-N0.3-AND-NO.5 (SCREEN) VOLTAGE. . . . ...ttt rnsrnasonsassnonns 65 mazx volts
GRIDS-N0.3-AND-N0.5 SUPPLY VOLTAGE. .. .. ....vtitrnnnsnttnrensnnnn. 110 maxr volts
GRID-N0.2 (OSCILLATOR-PLATE) VOLTAGE. ...... covuucriorsnesnnsonions 110 mox volts
TOTAL CATHODE CURRENT . . . vt v et i e iesne stntsnssnsssrssssssrsnssnnns 4.0 mazx ma
Characteristics (Separate Excitation):

Plate Voltafe. . o oo v ittt it it ie i tetatastsssnsanrncasrascnanns 90 volts
Grids-No.3-and-No.5 (Screen) Voltage. . . .. ... . ittt 45 volts
Grid-No.2 (Oscillator-Plate) Voltage. . ... civiii vt iiiiinnannans 90 volts
Grid-No.4 (Mixer-Grid) Voltage. . . . ... ... it iiiiiiararacanas 0 volts
Grid-No.1 (Oscillator-Grid) Resistor. . ........... .. oo, 0.2 megohm
Plate Resistance (APProX.) . . ..ot rernerretreitsatssrarsaasnanenans 0.65 megohm
Plate Current. . ... v i et i ittt re et ctettetaasceasasssosssesnnennnns 0.5 ma
Grids-No.3-and-No.5B Current. . . ... vvcvieircnrtntanssanserasarianens 0.6 ma
Grid-INo.2 CUurrent. .« v v vttt ii it sttt et tattrssrissnerssnsrarsarnnens 1.2 ma
Grid-No.l Current. . ... oo v ir it ittt itassassassnnssnsnaanansnannn 0.035 ma
Total Cathode CUITent. . ... . vttt rt i cr e s rensieatarsansanrnns 2.35 ma
Conversion Transconductance. ... ... ...t e v iiistrianirrarrnarersen 300 pmhos
Grid-No.4 Voltage for Conversion Transconductance of 10 umhos. . ... .... -3.5 volts
Grid-No.4 Voltage for Conversion Transconductance of 100 pmhos......... -1.3 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.8 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 Yolue (For maximum rated conditions):
Grid-No.4 Circuit Resistance. .. .. ..cvciciocsasotnssencaasss iesereneas 1.0 maxz megohm

POWER PENTODE

Glass lock-in type used in output stage of
battery-operated receivers. Outline 15, OUT-
LINES SECTION. Tube requireslock-in socket. T1LA4
Filament volts (de), 1.4; amperes, 0.05. For
electrical characteristics and typical operation,
refer to glass-octal type 1A5-GT. Type1LAdisa
DISCONTINUED type listed for reference only.
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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 is the same as for type 1A7-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
transconductance for a grid-No.4 (control-grid)
bias of —3 volts is 10 ymhos.

POWER PENTODE

Glass lock-in type used in output stage of
battery-operated receivers. Outline 15, OUT-
LINESSECTION. Tuberequireslock-in socket.
Filament volts (de), 1.4; amperes, 0.05. For elec-
trical characteristics, refer to pentode unit of
glass-oetal type 1D8-GT.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in battery-operated receivers. Outline 15, OUT-
LINESSECTION. Tuberequires lock-in socket.
Filament volta (dc), 1.4; amperes, 0.05, Typical
operation as class A1 amplifier: plate volis, 50
(110 max); grid-No.2 (screen) volts, 46 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.

PENYAGRID 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 mazx); grids-No.3-
and-No.5 volts, 35 (45 max) ; grid-No.2 volts, 45;
grid-No.1 volts, 0; plate registance, 0.65 meg-
ohm; plate ma., 0.75; grids-No.3-and-No.b ma.,
0.70; grid-No.2 ma., 1.4; total cathode ma.,
2.9; conversion transconductance (zero bias),
275 ymhos.

DIODE—-SHARP-CUTOFF PENTODE

Glass lock-in type used as combined detee-
tor and af voltage amplifier in battery-operated
receivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Filament volts
(de), 1.4; amperes, 0.05. Characteristics of pen-
tode unit: plate volts, 90 (110 mazx); grid-No.2
volts, 45; grid-No.l volts, 0; plate ma., 0.6;
grid-No.2 ma., 0.1; plate resistance, 0.76 meg-
ohm; transconductance, 575 umhos.

MEDIUM-MU TRIODE

Glass lock-in type used as detector or volt-
age amplifier in battery-operated receivers. Out-
line 15, QUTLINES SECTION. Tube requires
lock-in socket. Filament volts (dc), 1.4; amperes,
0,05, Typical operation as class A: amplifier:
plate volts, 90 (110 max): grid volts, -3; plate
ma., 1.4; plate resistance, 19000 ohma; trans-
conductance, 760 ymhos; amplification factor,
14.5.
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REMOTE-CUTOFF PENTODE

Lock-in type used as rf or if amplifier in
battery-operated receivers. Outline 15, OUT-
LINESSECTION. Tuberequireslock-in socket.
Filament volta (de), 1.4; amperes, 0.05. Typical
operation and maximum ratings as class A, ILG 5
amplifier: plate volts, 90 (110 maz); grid-No.2
volts, 45 (110 maz); grid-No.1 volts, 0; plate
resistance (approx.), greater than 1 megohm;
transconductance, 800 xmhos; plate ms., 1.7;
grid-No.2 ma., 0.4; grid-No.1 voltage for trans.
conductance of 10 umhos, —10 volts,

DIODE—HIGH-MU TRIODE

Glass lock-in type used as combined detec-
tor and amplifier 111 battery-operated receivers. H
Qutline 15, OUTLINES SECTION. Tube re- ll. 4
quires lock-in socket. Filament volts (de), 1.4;
amperes, 0.05. For electrical characteristics, re-
fer to glass-octal type 1H5-GT.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in battery-operated receivers. Outline 15, OUT-
LINESSECTION. Tuberequires lock-in socket.
Filament volts (dc), 1.4; amperes, 0.05. Typical l L N 5
operation as class Ay amplifier: plate and grid-
No.2 (screen) volts, 90 (110 max); 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.

SHARP-CUTOFF PENTODE

Glass octal type used asrf orif am-
plifierin battery-operated receivers. ] N S—GT
Outline 24, OUTLINES SECTION.
Tube requires octal socket and may be
mounted in any position. When used
in ave circuits, the IN5-GT should be only partially controlled to avoid exces-
sive reduction in receiver sensitivity with large signal input.

FILAMENT VOLTAGE (DC) . .. ittt it esnseecereneneneneannennns e 1.4 volts
FILAMENT CURRENT. . . ...\ttt it et nnnassnsacens heaianans 0.06 ampere
DIRECT INTERELECTRODE CAPACITANCES:*
Grid No. L to Plate. ... ... ittt ittt ettt teetterannennnane 0.007 max uuf
Grid No.l1 to Filament, Grid No.2, and Grid No.3.............. 2.8 puf
Plate to Filament, Grid No.2,and Grid No.8.................. 9.0 apf

* With external shield connected to negative filament terminal,

Typical Operation: CLASS A, AMPLIFIER

Plate Voltage (110 volts max) . ... . ..cv ittt i i ieinrrenns cee 90 volts
Grid-No.2 (Screen) Voltage (110 volts maT) ... .o ot ot it i irrrnnnnnns 90 volts
Grid-No.l Voltage. .. ... iit it ittt sttt eareeeaneneennns 0 volts
Plate Resistance (ADPDroX.) . .. vvirirrinin e inrinnereanseannnns 1.5 megohms
TransconductBNCe. . . ... .ottt i i e e e a e 750 pmhos
Grid-No.l Bias (Approx.) for transconductance of 5 umhos......... -4 volts
Plate Current. .. ... i it ettt a et 1.2 ma
Grid-NO.2 CUITENE. . .1ttt etrr e raransnesonterereisnsenennns 0.3 ma



IN6-G

1P5-GT

volts on grid-No.1, 10 umhos; plate ma., 2.3; grid-No.2 ma., 0.7. This is

listed for reference only.

1Q5-GT

1IR5
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DIODE—POWER PENTODE

Glass octal type used as combined detec-
tor and power output tube in battery-operated
receivers. Filament volts (de), 1.4; amperes,
0.05. Typical operation of pentode unit as class
A, amplifier: plate and grid-No.2 (sereen) volts,
90 (110 max); grid-No.1 volts, —4.5; plate ma.,
8.1; grid-No.2 ma. (zero-signal), 0.6; plate re-
sistance (approx.), 0.3 megohm; transconduct-
ance, 800 umhos; load resistance, 25000 ohms;
output watts, 0.1. This is a DISCONTINUED
type listed for reference only.

REMOTE-CUTOFF PENTODE

Glass oetal type used as rf or if amplifier in
battery-operated receivers. Outline 24, OUT-
LINES SECTION. Tube requires octal socket.
Filament volts (d¢), 1.4; amperes, 0.05. Typical
operation asg class A, amplifier: plate volts, 90
(110 max); grid-No.2 (screen) wvolts, 90 (110
mazx); grid-No.1 volts, 0; plate resistance
(approx.), 0.8 megohm; transconductance, 750
pmhos; transconductance (approx.} with —-12

BEAM POWER TUBE

Glass octal type used in the output stage
of battery-operated receivers. Outline 23, OUT-
LINES SECTION. This type may be supplied
with pin No.1 omitted. Tube requires oectal
gsocket. Filament volts (dc¢), 1.4; amperes, 0.1.
For electrical characteristics and ratings, refer
to type 3Q5-GT with parallel filament arrange-
ment. Type 1Q5-GT is used principally for re-
newal purposes.

PENTAGRID CONVERTER

Miniature type used in lightweight,
portable, compact, battery-operated re-
ceivers. Outline 13, OUTLINES SEC-
TION. Tube requires miniature seven-
contact socket and may be mounted in
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any position. For general discussion of pentagrid types, see Frequency Conversion
in ELECTRON TUBE APPLICATIONS SECTION. For filament considerations,

refer to type 1U4.

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

------------------------------------- ..

.................................... .

DIRECT INTERELECTRODE CAPACITANCES:
Grid No.3 to All Other Electrodes (RF Input). . ...............
Plate to All Other Electrodes (Mixer Qutput). .................
Grid No.l1 to All Other Electrodes (Ose. Input). . ............ .

Grid No.3 to Plate. . .

......................................

Grid NoB3te Grid No.d. . .. ... it it et e eaaarnaasan

Grid No.l to Plate. . .

Maximum Ratings:

......................................

PLATE VOLTAGE. . . ..t itiiateitassnanearanarensnanss
GRIDS-N0.2-AND-N0.4 (SCREEN) VOLTAGE . . ...........
GRIDS-N0.2-AND-No0.4 SUPPLY VOLTAGE...............
GRID-N 0.3 {(CONTROL: GRID) VOLTAGE, Positive Bias Value
TorAL ZERO-SIGNAL CATHODE CURRENT.,.............

Typical Operation:

...........

..........

...........

Plate Voltage. . . ... ..ot inieiisnrsnnernanans 45 67.b 90
Grids-No.2-and-No.4 Voltage . .. .........cu.t. 45 67.6 45
Grid-No.3 Voltage., .. ............-. e 0 0 0
Grid-No.1 Resistor. ..... e reaaanen erreanes 0.1 0.1 0.1

1.4 volts
0.05 ampere
7.0 pul
7.5 i
3.8 pul
0.4 max ouf
0.2 max puf
0.1 max uuf
90 max volts
67.5 max volts
90 maz volts

0 mazx volts
5.5 max ma
90 volts
67.5 volta
0 volts
0.1 megohm
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Plate Resistance (Approx.}. ... ...ocvievennannn 0.6 0.5 0.8 0.6 megohm
Conversion Transconductance. .. .............. 235 280 260 300 umhos
Grid-No.3 Bias for conversion trans-

conductance of approx. b ymhos, . .......... -9 -14 -9 ~14 volis
PlateCurrent. .. ... ... ... .. ...cviueenrurnnnnn 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.1 Current........... ... iennns 0.15 0.256 0.156 0.26 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 conditiona: grids No.1 and No.3 at 0 volts; grids No.2
and No.4 and plate at 67.5 volts.

OPERATION CHARACTERISTICS

1 ] ¥
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POWER PENTODE

Miniature type used in output stage of
lightweight, compact, portable, battery-oper-
ated equipment. Types 154 and 384 are identi-
cal except for filament arrangement. Outline 13, .I S4
OUTLINES SECTION. Type 184 requires
miniature seven-contact socket and may be
mounted in any position. For ratings, typical
operation, and curves, refer to type 354 with
parallel filament arrangement. For filament con-
giderations, refer to type 104 and ELECTRON TUBE INSTALLATION SECTION. Filament volts
(de), 1.4; amperes, 0.1, This type is used principally for renewal purposes.

2 & DIODE—
Po3) oM SHARP-CUTOFF PENTODE

\ 0 . Miniature type used in light- 155
EONN Y/\—/r+  weight, compact, portable, battery-op-

F-(U

erated receivers as combined detector
Gap and af voltage amplifier. Qutline 13,
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

Miniature type used in light-
weight, compact, portable, battery-op- 'I T 4
erated receivers as rf or if amplifier.
Because of internal shielding feature,
an external bulb shield is not needed,
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but socket shielding is essential if minimum grid-No.1-to-plate capacitance is to be
obtained. Qutline 13, OUTLINES SECTION. Tube requires miniature seven-con-
tact socket and may be mounted in any position. For filament considerations, refer

to type 1U4.

FILAMENT VOLTAGE (DC) . . . it vutvriaiinneaiaruoenneneeancnans .. 1.4 volts
FILAMENT CURRENT . .. oiin vt inteiitne i ennneeraensnasanenons 0.05 ampere
DIRECT INTERELECTRODE CAPACITANCES:*
Grid No.ltoPlate. .. .... .. ... .. iiiiiiiiiiiiienn.ns 0,01 max apd
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. ... 7.5 g
* With close-fitting shield connected to negative filament terminal.
Maximum Ratings: CLASS A, AMPLIFIER _
PLATE VOLTAGE., .ottt ti s st r sttt ir et i e ne e nenaanea 90 maz volts
GRID-NO.Z (SCREEN) VOLTAGE. . ... .ut vttt iennernnnnsennanes 67.5 maz volts
GRID-NO.2 SUPPLY VOLTAGE. ... vviiittites ettt et einresnennans 90 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.......... 0 mazx volts
TOTAL CATHODE CURRENT. . o .ottt ittt it teetse e ennaensnsnnenes 5.6 max ma
Typical Operation:
Plate Voltage. . .......cociiiiitirnnnnnnenc.n 45 67.6 90 90 volts
Grid-No.2 Voltage. .. ....... .o iiincvnan. 45 67.5 45 67.5 volts
Grid-No.l Voltage. ............cinrinninnnnn ¢ ) 0 0 volts
Plate Resistance (Approx.). ........cveevnns, 0.35 0.26 0.8 0.5 megohm
Transconductance. . ...........coioviueno.... 700 875 760 900 umhos
Grid-No.1 Bias for transconductance of 10 umhoa. -10 -16 -10 -16 volts
Plate Current, . .. ....... ... irinenannn. 1.7 3.4 1.8 3.6 ma
Grid-No.2 Current......covviieiiriieinenennn 0.7 1.6 0.65 1.4 ma
AVERAGE PLATE CHARACTERISTICS
4 T T T
] TvPE IT4
20 Eg=1,4 VOLTS D C
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BEAM POWER TUBE G G

Glass octal type used in output stage of
battery-operated receivers. Outline 23, OUT-
LINES SECTION. This type may be supplied

socket. Filament voits (de¢), 1.4; amperes, 0.05.

ITS_GT with pin No.1l omitted. Tube requires octal

For filament considerations, refer to type 1U4.
Typical operation as class A, smplifier with
fixed bias: plate and grid-No.2 (screen) volts, 90
(110 maz); grid-No.1 volts, -6; peak af grid-
No.1 volts, 6; plate ma. (maximum or zero-gignal), 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, 7.6 per cent; output watts, 0.17. This is a DISCONTINUED

type listed for reference only.
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DIODE—SHARP-CUTOFF
PENTODE

Subminiature type used as coms-
bined detector and audio amplifier in ]T6
small, compact, battery-operated re-

ceivers for the standard AM broad-

cast band. The 1T6 and the other RCA

subminiature types 1AC5, 1ADS5, and 1E8 comprise a complete tube complement
for lightweight portable radio receivers having extremely low battery drain. Qut-
line 8, OUTLINES SECTION. Tube requires subminiature eight-contact socket
and may be mounted in any position. For installation and application considera-
tions, refer to type 1ACS5.

FILAMENT VOLTAGE (DC) . . v oo o v nn . et e, e dteseneeena .. 1.25 volts
FILAMENT CURRENT . . .\ vttt iarinesnraorarnnsconnannsnne beresasearriaans 0.04 ampere

Maximum Ratings:

PLATE VOLTAGE . . . ... .ttt rerssinsessasasaesoesssesnenanses 67.5 mazx volts
GRID-NO.2 (S8CREEN) VOLTAGE, . v v vitivarveninstonesnosanssnancinss vien. 67.5 max volts
TOTAL CATHODE CURRENT. . ..t v evunrnnsnnnss bt ererer e eteranee 2.0 max ma

Typical Operation:

Plate Voltage. . . ... ... ... irrriinrareninens ieeseas 30 45 67.5 volts
Grid-No.2 (Screen) Voltage. ............vvu. Velstesevane 30 45 67.5 volts
Grid-No.1 (Control-Grid) Voltage. . . ........ccvuivvnne . 0 0 0 volts
Plate Resistance (ApDProx.) . . ..o iirreiieinnnnneerrass 0.5 0.5 0.4 megohm
Transconductance, ., .............., .. Ve st eharaa e . 330 475 600 pumhos
Plate Current. ... ... ... ittt iiernnsnns et 0.33 0.75 1.6 ma
Grid-No.2 Current...... e reeeeaearaaaa Crerieeaa, 0.10 0.21 0.4 ma
DIODE UNIT

Maximum Rating:

PLATE CURRENT. . . ittt ttettrasneteesnannensinnenennarnerssessnnsrnnns 0.25 max ma
Diode unit is located at negative end of filament and is independent of the pentode unit except for the

common filament.

SHARP-CUTOFF PENTODE

Miniature type used as rf or if
amplifier in stages not controlled by lU4

ave in lightweight, compact, portable,

battery-operated equipment. Because

the screen 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.

FILAMENT VOLTAGE (DC). . .. ......0.0. hrsssasssnteareesareertannans 1.4 volts
FILAMENT CURRENT. .. ........covvvuna-n “resestescancnnn eressassrensress 0,06 ampere
DIRECT INTERELECTRODE CAPACITANCES:?*
Grid No.Lto Plate. ... u . oin it ittt iniitetanreresisnnnneeas vese 0,01 max puf
Grid No.l1 to Fllament Gnd No.2, Grid No.8, and Internal Sh.leid citemes 3.6 unf
Plate to Filament, Grid No.2, Grld No.3, and Internal Shield............ 7.6 upf

* External shield connected to negative filament terminal.

Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. ............ reerteaiaean B veresssrensaa 110 max volts
GRID—NO.Z(BCBEEN)VOLTAGE cestiersenras e 110 mazx volta
GRID-No0.1 (CONTROL-GRID) VOLTAGE:
Negative bias value ....... e E e e e NS IR e e s s e e carnys 80 max volta
Positive bias value . ... ......cc0ovivnvnrernrennanes 0 max volta
TorAL CATHODE CURRENT......... 6 max ma

8b



RCA Receiving Tube Manual

Typical Operation:

Plate Voltage. . . ...civinisrrerecirrnsssetaerssrsassarsrorrarsescstocene 90 volts
Grid-No.2 Voltage., . ... .. iiiivniinnetnotstssssanraseassesiosvssnsnene 90 volts
Grid-No.l Voltage. .. ... ...ttt iirrissetsoncassssesossonensansans 0 volts
Plate Resistance (APDIOX.) . . v v v erteraneconuscersrssssssassssssnssesnsanss 1.0 megohm
P raANECONAUCEAIICE . . . . ...t o et iareneaensnneereosnnsansesersansnanreaenns - 900 smhos
Grid-No.1 Bias for transconductance of 10 pgmhos............ccceivi., —4 volts
Plate Current. . .. ...ttt i it it ittt e r s bt ettt 1.6 ma
Grid-INo.2 CUrrent. . ... ittt it ittt s enasonananaosorensnsnesnsns 0.6 ma

INSTALLATION AND APPLICATION

Type 1U4 requires a miniature seven-contact socket and may be mounted in
any position. Qutline 13, 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 fubes across a power supply con-
sisting of dry cells in series In either case, the voltage across 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.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

1 1 1
TYPE IU4
E¢=1.4VOLTS OC
GRID-N2 2 yOLTS =90

-0.5

o
[-]

PLATE MILLIAMPERES

o
Y

-2.0

\\\\ ™. ::::\’Ec':o

0.2 GRID-N®I VOLTSEC = -2.5

-3.0

i [
0 40 80 120 160 200
PLATE VOLTS

22CM-5669T

DIODE—SHARP-CUTOFF
PENTODE

-IU 5 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 185 but utilizes an im-
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proved structure which greatly reduces any tendency toward microphonic effects.
In addition, the diode unit is effectively shielded from the pentode unit to prevent
‘“play-through.” Outline 13, 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) . . v vttt vvntnerasasronssusossssnrersnnns 1.4 volts
FILAMENT CURRENT. . . .. vuttertneenesoncrnoncorannaescasennnsans 0.0% ampere
Maximum Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER
PLATE VOLTAGE . .. ... ittt ittt tatiarsassnasstsanssannnns 90 max volts
GRID-NO.2 (BCREEN) VOLTAGE. . . . .. iitivrrrennsrrnnsonnones e 90 mazx volta
GRID-N 0.1 (CONTROL-GRID) VOLTAGE:
Negativebias value .. ... . .. iiiniititnnecnnnness ernne 50 max volts
Positive bias value . ..., ittt iiriienresererssnrasnnnancs 0 max volts
TOTAL CATHODE CURRENT. . ... i ovuneriurerrocncsocanaans Cernens 3 max ma
Characteristics:
Plate Voltage. ... ... .i it i iiieenarenrcnanoerananoans .. 67.5 volts
Grid-No.2 Voltage. . . ......ii ittt ittt et esiosnnnens .o 67.5 volta
Grid-No.1 Voltage 0 volts
Plate Resistance. ... ... ..... .t itriiirirarancnsarivasaassaansas 0.6 megohm
Transconductance. . ... ..ot it it ierirnornnsnsonsenanons venes 625 pmhos
Grid-No.1 Bias for platecurrent of 10 ga. .. ... . vt iiiiinninnoas -5 volts
Plate Current. .. ... .. it iti ittt atanatteennnnnnanans 1.6 ma
Grid-No.Z CUrTent. ... ..o it instneennereossancososessnssees 0.4 ma
Maximum Rating: DIODE UNIT
PLATE CURRENT. .« vt v vt trvaetansensionasoasoannossnansnnnnens 0.25 max msa

Diode unit is located at negative end of filament and is independent of the perntode except for the
common filament.

AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT

2.5 — T

TYPE 1U5
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HALF-WAVE VACUUM RECTIFIER

P K

(2) (3) Glass type used in ae/dc or automobile
receivers. Outline 81 or 84, OUTLINES SEC-
TION. Tube requires four-contact socket. For
heater considerations, refer to type 6ATS. 'I
Heater volts (ac/dc), 6.3; amperes, 0.3. Maxi- "'V
o*o mum ratings as half-wave rectifier: peak inverse
H H plate volts, 1000; peak plate ma., 270; peak
heater-cathode volts, 500; dc¢ output ma., 45.
This type is used principally for renewal pur-
poses.
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HALF-WAVE VACUUM RECTIFIER

Miniature type used in high-volt-

‘vz age, low-current applications such as

the rectifier in high-voltage, pulse-op-

erated voltage-doubling power supplies

for kinescopes. The very low power

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 61.

FILAMENT VOLTAGE (AC) . . ..t it iiitia et tanetsrnnansasananssonrennnsees 0.625 volt
FILAMENT CURRENT. . . ... ...ioiiiiiiarnnanss e aaa e 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCE:

Plate to Filament (ApPProX.) . .. ... iiintiirienrerroroncaroparsnsseenn 0.8 nuf

PULSED-RECTIFIER SERVICE

. . For operation in a 525-line, $0-frame system
Maximum Ratings

PEAK INVERSE PLATE VOLTAGE. . .ot ittt it rseassoenassrsssosnsssns 7500 max volts
PEAK PLATE CURRENT. . . .. 0utteranerassrssrransssnsinoecaassonsassoanes 10 max ma
AVERAGE PLATE CURRBENT . & o v et v vvsesenansasssnsnsnnonsosentinsansonsas 0.5 max ma

INSTALLATION AND APPLICATION

Type 1V2 requires a noval 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
noval nine-contact sockets designed with a cylindrical eenter shield, it is necessary
to remove the center shield. In addition, it is recommended that the socket cljps
for pins 1, 6, and 7 be removed to reduce the possibility of are-over and minimize
leakage. Outline 14, OUTLINES SECTION.

The filament is of the coated type and is designed for operation at 0.625 volt.
The filament windings on the pulse transformer should be adjusted to provide the
rated voltage under average line-voltage conditions. When the filament voltage is
measured, it is recommended that an rms voltmeter of the thermal type be used.
The meter and its leads must be insulated to withstand 15000 volts and the stray
capacitances to ground should be minimized.

The high voltages at which the 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

l X2"A - Miniature types used in high-volt-
'l x2 B age, low-current applications such as
- the rectifier in a high-voltage, rf-op-

erated powersupply,oras therectifier of

high-voltage pulses produced in tel-
evision scanning systems. Outline 19, OUTLINES SECTION. Tubes require noval
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 resis-
tor 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 character-
istics, see page 61.
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FILAMENT VOLTAGE (AC) .« v vittvrernanoeriaoerneasnsanansnss reneraees 1.25 volts

FILAMENT CURRENT. . ..t vueirntnesusnssnsnnssanann Crratarttereanesran . 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCE:
Plate to Filament (Approx.)........... et e st ananes Ceevesesne 1.0 upd

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

Maximum Ratings: 1X2-A 1X2-B

PEAK INVERSE PLATE VOLTAGE (Absolute Mazimum)®........ 18000 max 22000m max volts
PEAK PLATE CURRENT. .. ..., 0rivriennrinnnnnnnnns Ceeees 10 max 45 mazx ma
AVERAGE PLATE CURRENT........ Vrreenanen 1 max 0.5 mazx ma

Typical Operation:
Peak Plate Supply Voltage:

Positive Pulse Value. . ..............c.ccvvurnns Ceeeaeas 14000 18000 volts
Negative Pulse Value, ...... e et e i ese et 3500 2000 volts
DC Output Voltage (APProx.). .. .....ccvrirrrnrncnrnsnna, 14000 18000 volts
DC Output Current (APProK.). .. ... iiiirinererenenrenns 175 100 #a

°The de component must not exceed 18000 volts.
sUnder ne circumstances should this absolute value be exceeded,

f) 5° POWER TRIODE

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

0=0

; » either singly or in push-pull combi-

nation.

FILAMENT VOLTAGE (AC/DC) . . . vttt itvirrnrarironsunecenecaanse 2.5 volts
FILAMENT CURRENT . . .ot iiitetnssinanactocancacenanaesnenasn . 2.5 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid to Plate. . . . ... ... ... . ittt anean . 16.6 suf

Gridto Filament. . ... .. . i i it a e 7.5 upf

Plate to Filament. . ... .. c0vviitieennrersiesnnnscnnnas tevee 6.5 puf
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. ... .0vvernrennaees Ceeerans Neteseae s ceesas 300 maz volts
PLATE DISSIPATION. v vvcvunesnrernrenn it bteseserraeanee 15 max watts
Typical Operation:
Plate Voltage. . . ... . ..iiviiii it iinrniraannss Vet esreraas 250 volts
Grid Voltage* # ... .0 it i it ittt rertaaninesessnnnnnas ve -45 volts
Plate Current. ... ..ottt i i ittt ettt 60 ma
Amplification Factor. . .........coviii ittt et 4.2
Plate Resistance. ... ... v uvinrtttnneurnorreneenananns cieen, .e 800 ohms
TransCondUCtRIICE. & v i v vt iets tnterentsanasenecntonosaneaneonses 5250 umhos
Load Resiatanee. .. ...ttt e iiiiereteincnsrtrnenns nanes 2600 ohms
Second Harmonie Distortion. ......oooiiiiii i it innnas . 5 per cent
PowerOQutput.............. e r et reeee it et 8.5 watts
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER
PLATE VOLTAGE. . .. ..viriierenncnrsaninnenns e et een e . 300 mazx volts
PLATE DISSIPATION. .. .o cvevvnrnrnnrarenns rereaans e iaiaea 15 max watts
Typical Operation (Values Are For Two Tubes): Fized Bias Cathode Bias
Plate Voltage., . . .. ittt st et ittt et s tnsnanaesnnes 300 300 volts
Grid Voltage® # ... it ii i ettt ittt s s taincersnasnsscennn —62 -~ volts
Cathode-Bias Resistor. . ... .. ... .t tvnririennenstonennenes - T80 ohms
Peak AF Grid-to-Grid Voltage . ... . .............. etmaeeraenrnas 124 156 volts
Zero-Signal Plate Current. . .. ... ... it iiiiiei ittt enianan. 80 80 ma
Mazximum-Signal Plate Current. . ... ... ... .. vrimnnrinnernnnn. 147 100 ma
Effective Load Resistance (Plate-to-plate) ...........cccveen... 8000 5000 chma
Total Harmonic Distortion. ............. et e et aaattre e 2.5 5.0 per cent
PowerQutput.......... ... i iiitrnnns Cieraarere. e snnnes 15 10 watts
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Maximum Circuit Values:

Grid-Cirenit Resistance:
For fixed-biag operation. . . ... ... ciiiiiiiiirnnrannnnnnnn, 0.05 max megohm
For cathode-bias operation. .. ... vvevnnivonienrientscnrnanas 0.5 max megohm

* Grid voltage referred to mid-point of ac-operated filament.
# When a single 2A3 is operated cathode-biased, the eathode-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 43, OUTLINES SECTION. It is especially important that this tube, like
other power-handling tubes, be adequately ventilated.

The values recommended for push-pull operation are different from the con-
ventional ones usually given on the basis of characteristics for a single tube. The
values shown for Push-Pull Class AB, operation cover operation with fixed bias
and with cathode bias, and have been determined on the basis of no grid current
flow during the most positive swing of the input signal and of cancellation of
second-harmonic distortion by virtue of the push-pull circuit. The cathode resistor
should preferably be shunted by a suitable filter network to minimize grid-bias
variations produced by current surges in the cathode resistor.

When 2A3’s are operated in push-pull, it is desirable to provide means for
adjusting the bias on each tube independently. This requirement is a result of the
very high transconductance of these tubes— 5250 micromhos. This very high value
makes the 2A3 somewhat critical as to grid-bias voltage, since a very small bias-
voltage change produces a very large change in plate current. It is obvious, there-
fore, that the difference in plate current between two tubes may be sufficient to
unbalance the system seriously. To avoid this possibility, simple methods of inde-
pendent cathode-bias adjustment may be used, such as (1) input transformer with
two independent secondary windings, or (2) filament transformer with two inde-
pendent filament windings. With either of these methods, each tube can be biased
separately so as to obtain circuit balance.

AVERAGE PLATE CHARACTERISTICS

TYPE 2A3
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() (2) POWER PENTODE
Glass type used in output stage of ac-oper-
w ated receivers. Outline 38, OUTLINES SEC-
P 9 G3 TION. Tube requires six-contact socket. Excep$
for its heater rating (2.6 wvolts ac/de; 1.75 2A5

amperes), the 2A5 has electrical characteristics
(e) identical with type 6F6. Type 2A5 is a DIS-
H CONTINUED type listed for reference cnly.

PDZ PD| TWIN DIODE—HIGH-MU TRIODE

GT Glass type used in ac-operated receivers
“ chiefly as & combined detector, amplifier, and
Pr(2) (5) ave tube. Outline 36, OUTLINES SECTION. 2 A6

Tube requires six-contact socket. Except for itg
‘ heater rating (2.5 volts ac/dc; 0.8 ampere),
o o and within its 250-volt maximum plate rating,
the 2A6 has electrical characteristics identical
H with type 6SQ7. Type 2A6 is a DISCONTIN-
UED type listed for reference only.

PENTAGRID CONVERTER

Glass type used in ac-operated receivers.
Qutline 36, OUTLINES SECTION. Tube re-
quires small seven-contact (0.75-inch, pin-circle
diameter) socket. Except for its heater rating 2 A7
(2.5 voits ac/de; 0.8 ampere) and its interelec-
trode capacitances, the 2A 7 haselectrical charac-
teristics identiecal with type 6A8. Complete
phielding of this tube is generally necessary.
Type 2A7 is a DISCONTINUED type listed
for reference only.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Glass type used as combined detector, ave
tube, and amplifier. Outline 36, OUTLINES
SECTION. Tube requires small seven-contact
(0.75-inch, pin-circle diameter) socket. Except 2B7
for its heater rating (2.5 volts ac/de; 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.

ELECTRON-RAY TUBE

Glass type used to indicate visually by
meansg of a fluoresecent target the effects of a
change in a controlling voltage. It is used as a
convenient means of indicating accurate radio
receiver tuning. Outline 31 or 34, OUTLINES 2E5
SECTION. Tube requires six-contact socket.
Except for its heater rating (2.5 volts ac/dc; 0.8
ampere), the 2E5 has electrical characteristics
identical with type 6E5. Type 2E5 is a DIS-
CONTINUED type listed for reference only.

HALF-WAVE VACUUM RECTIFIER

Miniature type used as rectifier of
high-voltage pulses produced in the 3 A2
scanning systems of color television
receivers. Outline 19, OUTLINES
SECTION. Tube requires noval nine-
contact socket and may be mounted in any position. For curve of average plate
characteristics, see page 61.
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HEATER VOLTAGE (AC) . . o it ivitne it ientensaensenansenesnensnneensnns 3.15 volts
HEATER CURRENT. . .. ...ttt iitnn et tatnantanroatnsasnessanns 0.22 ampere
DirecT INTERELECTRODE CAPACITANCE {Approx.):
Plate to Heater, Cathode, and Internal Shield. .................... 1.0 upf
 PULSED-RECTIFIER SERVICE
Maximum Ratings: For operation in o 525-line, 30-frame system
PEAK INVERSE PLATE VOLTAGE. . ... ...\ttt nttntinrnnanennrinnenns 18000 max volts
PEAK PLATE CURRENT. .. .ttt rnteensattenenenasasenaneeineeenennns 80 max ma
AVERAGE PLATE CURRENT. . . ...\t titiet et aa et 1.5 mazx ma
p 1C
HALF-WAVE VACUUM RECTIFIER n
Glass octal type used as rectifier '“G)
3 A3 of high-voltage pulses produced in the
scanning systems of color television H,K
receivers. Outline 30, OUTLINES oLIOC 'S
SECTION. Tube requires octal socket & ic

and may be mounted in any position. For curve of average plate characteristics,
see page 61. '

HEATER VOLTAGE (AC) . . .t vtvnei i e e et enaronenoaaransssanansns 3.16 volts
HEATER CURRENT. . ... i init it inieeieeanrnaaneaeranensnens RN 0.22 ampere
DirECT INTERELECTRODE CAPACITANCE (Approx.):
Plate to Heater, Cathode, and Internal Shield. . ................... 1.5 upf
PULSED-RECTIFIER SERYICE
Maximum Rqﬁngs; For operation in a 525-line, 30-frame system
PEAK INVERSE PLATE VOLTAGE. . . . i it vt e itennat e itrnennsnanan,
PEAK PLATE CURRENT . . . ottt titnnsotennnonneetansennnennsensneas
AVERAGE PLATE CURRENT. ........... PN

DIODE—TRIODE—PENTODE

Glass octal type used as combined detector,

af amplifier, and rf amplifier in battery-operated

3 AB-GT receivers.Filament has mid-tap so that tube may

be used with either 1.4- or 2.8-volt dec filament

supplies. Filament volts 1.4 (parallel), 2.8

(series); amperes 0.1 (parallel), 0.056 (series).

Typical operation of triode unit as class A; am-

plifier: plate volts, 90 (110 max); grid volts, 0;

amplification factor, 65; plate resistance, 0,2 megohm; transconductance, 3256 ymhos; plate ma., 0.2.

{Typical operation of pentode unit as class A; amplifier: plate volt, 90 (110 max); grid-No.2 volts, 90

110 mazx); grid-No.1 volts, 0; plates resistance, 0.8 megohm; transconductance, 750 pmh o8; plate ma.
1.5; grid-No. 2 me., #.5. Thig is a DISCONTINUED type listed for reference only.

BEAM POWER TUBE 6

Glass lock-in type used in output stage of

3I-F 4 ac/de/battery portable receivers. QOutline 15,
OUTLINES SECTION. Tube requires lock-in

socket, Filament volts (de) 1.4 (parallel), 2.8 ¢

(seriea); amperes 0.1 (parallel), 0.05 (series).

For electrical characteristics, refer to glasa-octal

type 3Q5-GT. BS

POWER PENTODE

Miniature type used in output

304 stage of lightweight, compact, portable,

battery-operated equipment. Outline

13, OUTLINESSECTION. Exceptior

terminal connections, types 3Q4 and

3V4 are identical. Refer to type 8V4 for ratings, typical operation, curves, and
installation considerations.
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BEAM POWER TUBE

Glass octal type used in output
stage of ac/de/battery portable re- 3QS-GT
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 3V4 and ELECTRON TUBE
INSTALLATION SECTION.

Filament Arrangement Series Parallel
FILAMENT VOLTAGE (DC)....,. eetrra s 2.8 1.4 volts
FILAMENT CURRENT. . ... ...0o0ovvvnnnennns 0.05 0.1 ampere
CLASS A, AMPLIFIER
Maximum Ratings: Series Parallel
PLATE VOLTAGE. . . ... vt riinivnnnrrenns 110 maz 110 mazx volts
GRID-NO. 2 (SCREEN) VOLTAGE . ......... 110 max 110 max volts
TorAL ZERO-SIGNAL CATHODE CURRENT. .. 6% max 12 max ma

*For each 1.4-volt filament section.

Typical Operation: Series Parallel
Plate Voltage. ...............cciviun.. 90 110 85 90 110 volts
Grid-No.2 Voltage................ccvn.. 90 110 85 90 110 volts
Grid-No. 1 Voltage...................... -4.5 -6.6 -5 -4.5 -6.6 volts
Peak AF Grid-No. 1 Voltage. . ........... 4.5 5.1 5 4.5 5.4 volts
Plate Current. ........... ... cciivinnrenn 8.0 8.5 7.0 9.6 10 ma
Grid-No. 2 Current (Approx.) ............ 1.0 1.1 0.8 1.3 1.4 ma
Plate Resistance (Approx.) .............. 0.08 0.11 0.07 0.09 0.1 megohm
Transconductance. .. ............co0nuun. 2000 2000 1950 2200 2200 umhos
Load Resistance. .. ...........ccovunnen. 8000 8000 9000 8000 8060 ohms
Total Harmonic Distortion. ... ........... 8.5 8.5 556 6.0 6.0 per cent
Maximum-Signal Power Output........... 230 330 250 270 400 mw
Maximum Circuit Values (For maximum rated conditions):
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ... ... ... . ... . i i 2.2 max megohms
For eathode-bigg operation. . . ....... ..ttt rranrnarens 2.2 mazx megohms

POWER PENTODE

Miniature type used in output
stage of lightweight, compact, portable, 3 54
battery-operated equipment. Outline

13, OUTLINES SECTION. Tube re-

quires miniature seven-contact socket

and may be mounted in any position. Types 384 and 154 are identical except for
filament arrangement. Type 354 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 3V4 and
ELECTRON TUBE INSTALLATION SECTION.

Filament Arrangement Series Paraliel

FILAMENT VOLTAGE (DC). . .vvvvrnsvavsoansosns 2.8 1.4 voita
PILAMENT CURRENT. ... ..c.cvvuneras Cerrranans . 0.05 0.1 ampere

CLASS A; AMPLIFIER

Maximum Ratings: Series Parallel

PLATE VOLTAGE. . ... .. vt vunsennsonsesarsassnne 90 mazx 90 max volts
GRID-NO. 2 (BCREEN) VOLTAGE .. ....vvvevencenas 67.5 max 67.5 max volts
ToTAL CATHODE CURRENT. . . oo vvaernrns sveeees B6.0# max 12 max ma

# For each L.4-volt filament section.
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Typical Operation: Series Parallel .
Plate Voltage................. tesessvaas veeesss 67.5 90 67.5 90 volts
Grid-No. 2 Voltage ..........0... eeresean. ... 67.5 67.5 67.6 67.5 volts
Grid-No. 1 {(Control-Grid) Voltage........ renes -7 -7 -7 -7 volta
Peak AF Grid-No. 1 Voltage........... teseraan 7 Vi 7 7 volts
Zero-Signal Plate Current. . ......ooveenrennennns 6.0 6.1 7.2 7.4 ma
Zero-Signal Grid-No. 2 Current..,........... e 1211 1.5 1.4 ma
Plate Resistance. . ....vveieriivnerenneansnes 0.1 0.1 0.1 0.1 megohm
Transconductance....... Creenan. evesnssseareass 1400 1425 1660 1676 pmhos
Load Resistance.............. i eieteamearaaeas 5000 8000 5000 8000 ohms
Total Harmonic Distortion................ ciseas 12 13 10 12 per cent
Maximum-Sighal Power Qutput................ .. 160 235 180 270 nw
AVERAGE PLATE CHARACTERISTICS
TYPE 354 ’ ' ' J ! '
E¢f=14 VOLTS DC GRID=N22 VOLTS=675

- PARALLEL FILAMENT ARRANGEMENT
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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 (D). ..t vereinirnrrninnsreennsnnss 2.8 1.4 volts
FILAMENT CURRENT. . . .\ttt ittt ie ittt enneans 0.05 0.1 ampere
DIRECT INTERELECTRODE CAPACITANCES {Approx.}:
Grid No. Lto Plate... oot it it it ieenaanas 0.2 unf
Grid No.1 to Filament, Grid No.2, and Grid No3. ... ..... 5.5 uuf
Plate to Filament, Grid No.2, and Grid No.3........... 3.8 puf
CLASS A, AMPLIFIER
Maximum Ratings: Series Parallel
PLATE VOLTAGE. ... .. viverearennannns et SG max 90 max volts
GRID-NO. 2 (SCREEN) VOLTAGE. . & . iivtinnnerronnnnnnssns 90 mazx 90 max volts
ToTAL CATHODE CURRENT ........... rreraas e raaeeaes 6# max 12 max ma
# For each 1.4-volt filament section.
Typical Operation: Series Parallel
Plate Voltage. . ..., it rrerirnanees Ceenraas eeraane 90 85 90 volts
Grid-No. 2 Voltage. . ... ieveiinnanes ettt ann 90 85 90 volts
Grid-No. 1 {(Control-Grid) Voltage. . . ....c.cvrivirennrsns -4.5 -5 -4.5 volts
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Peak AF Grid-No. 1 Voltage. . . ....ocir viiinnnncnnnnn. 4.5 5 4.5 volts
Zero-Signal Plate Current. . ... .. ......c.itiriirncnrnann. 7.7 6.9 9.5 ma
Zero-Signal Grid-No. 2 Current. . .....civiiirrienrerenens 1.7 1.5 2.1 ma
Plate Resistance (ApPDProX.) . ... .vutinrnrennnccsnecnnsanss 0.1 0.12 0.1 megohm
Transconductance. .. .......cvvnenrinecanecrannns e 2000 1975 2150 pmhos
Load Resistanee. . . .......ovnvvrsvorroarsneesen e 10000 10000 10000 ohms
Total Harmonic Distortion. .......co.cveiiiiniinanann. 7 10 7 per cent
Maximum-Signal Power Output............c0c0ierrnnennsn 240 250 270 mw

INSTALLATION AND APPLICATION

Type 3V4 requires miniature seven-contact socket and may be mounted in
any position. Outline 13, 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.

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 1.3 volts.

For series operation of the sections, a shunting resistor must be connected
across the section between the F- and Fp, 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.1 voltage is referred to F-. In
parallel filament arrangement, the grid-No.1 voltage is referred to Fy, the filament
mid-tap.

AVERAGE PLATE CHARACTERISTICS

2% T T
TYPE 3V4

Ef=14 VOLTS DC GRID-N22 VOLTS =90
= PARALLEL FILAMENT ARRANGEMENT
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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, §; 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.

FULL-WAVE VACUUM RECTIFIER

Dy
Metal type used in power supply of radio o
equipment having large de requirements, Out-~
5T4 line 7, OUTLINES SECTION. Tube requires A
F

octal socket. Vertical tube mounting is pre-

ferred but horizontal mounting is permissible if

pins 2 and 8 are in vertical plane. Filament o o
volts (ac), 5.0; amperes, 2.0. This type is used % F
principally for renewal purposes.

Maximum Ratings: FULL-WAVYE RECTIFIER
PEAK INVERSE PLATE VOLTAGE, . ... coivuversnnranns ttssiasarsesracasnsses 1DB0 max volta
PeAK PLATE CURRENT, ...... P ¥ (3 T % ma

DC OUTPUT CURRENT. . i v.veinettiosstsvssnncsnsantanstonanssesansssnnss 226 max ma

Typical Operation:

Filler Inpul Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) ........coveeerunnen.. 900 1100 volts
Filter-Input Capacitor. . .............c.coeivun.. eaerateaa 4 - i
Total Effective Plate-Supply Impedance Per Platef ............ 150 - ohms
Filter-Input Choke. .. ..... ..ottt tvrernrnsennennns terren - 10 henrieg
DCOutput Current. . .. .........irieirriarirnrrnrsnsassansns 225 226 ma
DC Output Voltage at Input to Filter (Approx.):

At half-load current (112.5 Ma.) . . ...ttt trerrenenneaenss 630 465 volts

At full-load current (225 ma.) . ...... vttt iniiieineenennn 480 450 volts
Voltage Regulation (Approx.):

Half-load to full-load current. . .. ......... .. iiirrnnnnens 50 15 volta

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.

PDa

FULL-WAVE VACUUM RECTIFIER O

Glass octal type used in power
5 U4-G supply of radio equipment having high (:)

dec requirements. Outline 42, OUT- N\

LINESSECTION. Tuberequires octal (1)

socket. Vertical mountmg is preferred
but horizontal mountmg 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 trans-
former. The voltage at the filament terminals should be 5.0 volts under operating
conditions at an average line voltage of 117 volts, It is especially important that
this tube, like other power-handling tubes, be adequately ventilated. For discussion
of Rating Chart and Operation Characteristics, refer to type 6AX5-GT.

NC F

FILAMENT VOLTAGE (AC) .t v v s vttnororsussessssossvantsrsnssusarsannas 0,0 volts
FILAMENT CURRENT . ¢ v cvevtaresosabtonstcarsenantnscnasons P Y amperes
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Maximum Ratings: FULL-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . ... ...ttt csrsetooatnssnonaasans . 1550 mazx volts
PEAK PLATE CURRENT PER PLATE. . . ...t it i i s emeeearrarrneraanenn 675 mazx ma
HoT-SWITCHING TRANSIENT PLATE CURRENT

for duration of 0.2 second maximum. .. ....... ... it 2.35 mazx amperes
AC PLATE SUPPLY VOLTAGE PER PLATE (RMS) . . ..o i iiii i eennnannnens See Rating Chart
Dc OuTPUT CURRENT PER PLATE (RMS8) . .+ ot s r i vt v ivernnsnnnmaceeenn See Rating Chart

Typical Operation with Capacitor Input to Filter:

AC Plate-to-Plate Supply Voltage (rms)............ ... ... 0.0, 900 1100 volts
Filter Input Capacitor®. . . . . ... i i it it iiei e 10 10 af
Effective Plate-Supply Impedance Per Plate. . . ................. 170 230 ohms
DC Output Voltage at Input to Filter (Approx.):
At balt-load current of { 1% B2 B gy volts
225 ma . ... . it e e 430 — volts
At full-load current of { 156ma............ O 590 volts
Voltage Regulation (Approx.):
Half-load to full-load current............ . 80 70 volts

Typical Operation with Choke Input to Filter:

AC Plate-to-Plate Supply Voltage (rms)....... 900 1100 volts

Filter Input Choke. .. ...................... 10# 10# # henries
DC Output Voltage at Input to Filter (Approx.):

135 ma..........cc0u.t. Crer e 365 - volts

At half-load current of { 1125 M8- .o nssnsimnnaannns - 460 volts

R L L1 1 0 345 - volts

At full-load current of { 225 MA. ..t - 440 volts

Voltage Regulation (Approx.):
Half-load to full-load current. ... .....ccvvivivrivinreennnn.. 20 20 volts

* Higher vs_zlues 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 356 ma. For load currents less than 35 ma, a larger value of inductanee 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 45 ma. For load currents less than 45 ma, a larger value of induetance is required for
optimum regulation.

RATING CHART
TYPE 5U4-G Ep=50 VOLTS
%% CAPACITOR OR CHOKE INPUT
N\ CHOKE INPUT ONLY
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0 200 400 600 300
AC PLATE SUPPLY VOLTS(RMS)PER PLATE
92CM-7494T
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OPERATION CHARACTERISTICS

FULL-WAVE CIRCUIT, CHOKE [INPUT TO FILTER

TYPE 3U4-G Eg= 50 VOLTS AC TYPE 504-G E¢=50 VOLTS AC
FIGER - INPUT CAPACITOR ——CHOMES OF INFINITE
TOTAL EFFECT PLATE — INDUCTANCE .
800 SUPPLY IMPEDANCE PER 000 .....gugnis OF VALUES
170 OHMS FOR s
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FULL-WAVE VACUUM RECTIFIER

5V4-G

Glass octal type used in power
supply of radio equipment having high
dec requirements. Outline 37, OUT-

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) ...
HEATER CURRENT. . ........ ves

Maximum Ratings: FULL-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . . .. ovivrrenessa traswentae
PeEAK PLATE CURRENT PER PLATE. ..
DC OutpuT CURRENT. ...

--------------

R

Typical Operation:
Filter Input

AC Plate-to-Plate Supply Voltage (rms) .. .. ... cveniivunse .
Filter-Input Capacitor. .. ... ... .ot iiiiieinrannannnnsns
Total Effective Plate-Supply Impedance per Plate*..........
Min. Filter-Input Choke ....... W ettt sieanana veseavas
DCOutput Current. . .. ... .. ittt iinrinrnanannns .
DC Output Voltage at Input to Filter (Approx.):

At half-load current (87.5ma.},........ ceeene s ecarras

At full-load current (175 ma.)........ veeersannasann ..
Voltage Regulation (Approx.):

Half-load to full-load current.............c.un Cerverees

R FEFFENENNNFREEEREEENEX]

----- tatsasasrsnr o RSBt

Capacitor

750

8
100
175
455
415

40

NC

5.0 volts

2.0 amperes

. 1400 max volta

‘e 525 max ma

. 175 max ma
Choke

1000 volts

- uf

- ohms

4 henries

175 ma

425 volts

416 volts

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.
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OPERATION CHARACTERISTICS
1 1 1 1

TYPE 5V4-G

[ E4=5.0 VOLTS

= CHOKE{(L)INPUT TO FILTER: i

L =4 HENRIES (MIN.}
====LCAPACITOR (C)}INPUT TC FILTER:
seasens TOT.EFFECT. PLATE - SUPPLY

IMPEDANCE PER PLATE =
| 100 OHMS 7
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FULL-WAVE VACUUM RECTIFIER

2
Metal type 5W4 and glass-octal type 5W4-
Pm G'T are used in power supply of radio equipment
having low de requirements. Outlines 6 and 26, sw 4
respectively, OUTLINES SECTION. Both
types require octal socket. Filament volts (ac),
e 5.0; amperes, 1.5. Maximum ratings: peak in- 5W4_GT
F ‘ verse plate volts, 1400 max; peak plate ma., 300
o o max; de output ma., 100 max. The 5W4 is a
F DISCONTINUED typelisted forreference only.
Type 5W4-GT is used principally for renewal
purposes.

Fp

NC: 5W4'GT

NC PD|

FULL-WAVE VACUUM RECTIFIER

NC Glass octal type used in power supply of
radio equipment having large de¢ requirements.

Outline 42, OUTLINES SECTION. Filament 5x4_G

volts, 5.0; amperes, 3.0. Except for basing ar-
Nc ‘g F rangement, this type is identical with type
c F

PDZ

bU4-G. Type 5X4-G is used principally for

N renewal purposes.

PDa

o FULL-WAVE VACUUM RECTIFIER
Glass octal types used in power 5Y3"'G
supply of radio equipment having mod-
o‘ erate de requirements. Type 5Y3-G, 5Y3 _GT
(1) Q Outline 37; type 5Y3-GT, Outline 26,
NC OUTLINESSECTION. Tubesreqmre
octal socket. Vertical tube mountlng 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

used principally for renewal purposes. For discussion of Rating Chart and Opera-
tion Characteristics, refer to type 6AX5-GT.

F

FILAMENT VOLTAGE (AC). .. vvvverreenaas U + 4 1 volts
FILAMENT CURRENT. .. .c.0v.. 2.0 amperes
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Maximum Rotings: FULL-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . ... ...ttt iiinieaninnns et 1400 max volts
PEAK PLATE CURRENT PER PLATE. . . ...t i vi ittt reraranssnsnanennss 400 maz ma
HOoT-SWITCHING TRANSIENT PLATE CURRENT
For duration of 0.2 second maximum. ............... Chesrsevenaaaaas 2.2 mazx amperes
AC PLATE SUPPLY VOLTAGE PER PLATE (BEMS) . . .. .ovvitnnnronncnnnenns See Rating Chart
Dc OuTPUT CURRENT PER PLATE (RMS). .........c0vvennns e e See Rating Chart
Typical Operation with Capacitor Input to Filter:
AC Plate-to-Plate Supply Voltage (rms)......... 700 1600 volts
Filter Input Capacitor*............ Ceeraaerans 10 10 uf
Effective Plate-Supply Impedance Per Plate 50 140 ohms
DC Output Voltage at Input to Filter (Approx.): ”
62.5ma ............. 0 - volts
At half-load current of { 42ma ........... R 610 volts
. 125 ma ... i it 350 ~ volts
At full-load current of { BA A . \von et - 560 volts
Voltage Regulation (Approx.):
Half-load to full-load current............... 40 50 volts
Typical Operation with Choke Input to Filter:
AC Plate-to-Plate Supply Voltage Gms)......... T00 1000 volts
Filter Input Choke. ... ... ... ... e, 104 104 # henries
DC Qutput Voltage at Input to Filter (Approx.):
2 T6ma ................ veesseese 270 - volts
At haif-load current of { B2.5mMa ...... ... e - 405 volts
At full-load cu t of 1I50ma ................. rereeas 245 - volts
current o { 125ma ...l L LU R 390 volts

Voltage Regulation (Approx.):
Half-load to full-load current. .............. 25 15 volts

* Higher values 9f capacitance than indicated may be used but the effective plate supply impedance
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate
current.

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

RATING CHART

1 J 1 I I i
TYPE 5Y3~GT €p=50VOLTS AC
L EEZZ CAPACITOR OR CHOKE INPUT
NS\ CHOKE INPUT ONLY
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL - WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER
TYPE 5Y¥3-GT Egp=50 VOLTS AC TYPE 5Y3-GT  Eo=50 VOLTS AC '
FILTER-INPUT CAPACITOR —— CHOKES OF INFINITE
700 =10uf 1 700 INDUCTANCE -
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FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
radio equipment having moderate dc require-
ments. Outline 37, OUTLINES SECTION.
Tube requires octal socket. Vertical tube mount-
ing is preferred, but horizontal mounting is per- 5Y4-G
missible if pins 2 and 7 are in horizontal plane.
Filament volts (ac), 5.0; amperes, 2.0. For maxi-
mum ratings, typical operation, and curves,
refer to type 5Y3-GT. Type 6Y4-G is used
principally for renewal purposes.

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio
equipment having large dc requirements. Out-
line 43, OUTLINES SECTION. Tube requires
four-contact socket. Vertical mounting is pre- SZ 3
ferred but horizontal mounting is permissible if
pins 1 and 4 are in horizontal plane. Filament
volts (ac), 6.0; amperes, 3.0. For maximum
ratings, typical operation, and curves, refer to
type 5U4-G. Type 5Z3 is used principally for
renewal purposes.

FULL-WAVE VACUUM RECTIFIER

Metal type used in power supply of radio
equipment having moderate dec requirements.
Outline 6, OUTLINES SECTION. Tube re-
guires octal socket and may be mounted in any 524
pogition. Heater volts (ac), 5.0; amperes, 2.0.
Maximum ratings: peak inverse plate volts,
1400 mazx; peak plate ma. per plate, 375 maz.
Typical operation as full-wave rectifier with
capacitor-input filter: ac plate-to-plate supply
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volts (rms), 700; total effective plate-supply impedance per plate, 50 ohms; dc output ma., 125
Typicai operation with choke-input filter: ac plate-to-plate supply volts, 1000; minimum filter-input
choke, b henries; de output ma., 125.

6A3

6A4 [LA

6A6

6A7
6A7S

POWER TRIODE

Glass type used in output stage of radio re-
ceivers. Outline 43, OUTLINES SECTION.
Tube requires four-contact socket. Filament
volts (ac/de), 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 38, OUTLINES SEC-
TION. Tube requires five-contact socket. Fila-
ment volts (ac/dc), 6.3; amperes, 0.3. Typical
operation: plate and grid-No. 2 volts, 180 maz;
grid-No. 1 volts, -12; plate ma., 22; grid-No. 2
ma., 3.9; plate resistance, 45500 ohms approx.;
transconductanece, 2200 umhos; load resistance,
8000 ohms; ecathode-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 A1 amplifier to
drive a 6A6 as class B amplifier. Outline 38,
QUTLINES SECTION. Tube requires medium
seven-contact (0.866-inch, pin-circle diameter)
gocket. Filament volts (ac/de), 6.3; amperes,
(.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-
cuits. Outline 36, OUTLINES SECTION.
These types require the small seven-contact
(0.75-inch, pin-circle diameter) socket. Except
for interelectrode capacitances, the BA7 is iden-
tical eleetrically with type 6 A8. Type 6AT7S, 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 6A7is used principally for renewal purposes.

6A8
6A8-G

6A8-GT

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

HEATER CURRENT. .

PENTAGRID CONVERTER

Metal type 6A8 and glass-octal types 6A8-
G and 6A8-GT used in superheterodyne cireuits,
Types 6A§, Outline 4; type 6A3-G, Outline 35;
type 6A8-GT, Qutline 24, OUTLINES SEC-
TION. These types are used principally for re-
newal purposes, All require octal socket. For
general discussion of pentagrid types, see Fre-
quency Convergion in ELECTRON TUBE AP-
PLICATIONS SECTION. For heater and
cathode considerations, refer to type 6AV6.

te v e s e na s,
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Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. ot vtvtttenruanrnorsarossinassosnnnsens i reate e 300 max
GRIDS-NO. 3-AND-NO. 5 (SCREEN) VOLTAGE. . ... i.v.vressenronnsnscnanns 100 max
GRIDS-NO. 83-AND-NO. B SUPPLY VOLTAGE . .. ... irintienennnnennanenns 300 max
GRID-NO. 2 (ANODE-GRID) VOLTAGE, . 4 1.4t s cv v vt tnnnetsontsntsinroannnns 200 mazx
GRID-NO. 2 SUPPLY VOLTAGE. . . . .ttt it iit e ieiestntonetnanones 300 mazx
GRrID-NoO. 4 (CONTRCL-GRID} VOLTAGE, Positive Bias Value................ 0 mazx
PLATE DISSIPATION., ... ottt it i i rsn et cnnisnconesisnasessonssannas 1.0 max
GRIDS-NO.3-AND-NO.5 INPUT. . . .t i th it itittnrenesnanns berar et arraan 0.3 max
GRID-NO.Z INPUT .« ..t it it arencrancnancseascsnsssrasnasassnssnnns 0.75 max
TOTAL CATHODE CURRENT. . . . v .ot vvevtonvnnnsersnnnonans tensanaee e 14 mox
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. ...........ccvivenns ceeren 90 mazx

Heater positive with respect tocathode. ..................... cenaeaa 90 max

Typical Operation:

Plate Voltage. . . . .ouvtnniinnnnnnannns Ctae sttt 100 250
Grids-No.3-and-No. 5 Voltage ...........cccieiviiinennn, 50 100
Grid-No. 2 Voltage. .. ....cccviiinreenrenvararasanersnnes 100 -
Grid-No. 2 Supply Voltage. . . .. ...... .0 iiniireancannennn - 250%
Grid-No. d Voltage. . . ......... ittt ertteennineann -1.5 -8
Grid-No. 1 (Oscillator-Grid) Resistor. . .......covivvevnnenn 50000 60000
Plate Resistance (ADPProX.) . . ..ottt iie i i e e te i inneannann 0.6 0.36
Conversion Transconductance. .......... I P 860 650
Conversion Transconductance (Approx.) with control-grid bias

of 20 wolts. . ... .. ... 3 -
Conversion Transconductance (Approx.) with control-grid bias

of BB voltB. . ... i e et - 6
Plate Current. .. ... ... .ottt iitrrinrnnreernnnanenan 1.1 3.5
Grids-No. 8-and-No. 5 Current . .........cvitrrinnerreann 1.3 2.7
Grid-No. 2 Current. ... ...ttt i i iet i tierenaaenaaenas 2 4
Grid-No. 1 Current. .. ...... .0ttt srrnnsanrnns 0.25 0.4
Total Cathode Current. . ... . ... ...ttt ernanns 4.6 10.6

* Grid-No. 2 supply voltages in excess of 200 volts require use of 20000-chm voltage-dropping resistor

bypassed by 0.1-uf capacitor.

HIGH-MU TRIODE

Miniature type used as cathode-

or oscillator at frequencies up to about
300 megacycles per second particular-
ly in television and FM receivers. Out-

drive amplifier, frequency converter, 6 AB 4

line 13 OUTLINES SECTION Tube reqmres miniature sgven-contact socket and
may be mounted in any position. For maximum ratings, characteristics, and curves,
refer to type 12AT7, For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE {AC/DC) . . ittt iieenenaecnseenrrnasensnoenassnnsnnsa 6.3

HEATER CURRENT. . ...t iiinanenenn e tee ettt 0.15

DIRECT INTERELECTRODE CAPACITANCES:
Grid to Plate. . . .. . e e ettt 1
Grid to Cathode, Heater, and Internal Shield. ....................... 2.
Plate to Cathode, Heater, and Internal Shield. . ..................... 0.
Heater to Cathode. . ... . .. ... . ... . . . i i i tnneennrsnns 2
Plate to Cathode .. ..... ... . i ittt eereaniananes 0.2
Cathode to Grid, Heater, and Internal Shield............c.ovtivnnn. 5
Plate to Grid, Heater, and Internal Shield. . ..............0ivvrrennn 1

Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE. ...ttt ittt ineieanrncneonanenronsnnns errarnraeae 300 mazx
PLATE DISSIPATION . . . . .ttt ittty eeinanevesensssnanannsnseas 2.5 mazx
GRID VOLTAGE, Negative Bias Value. .. ......c.iiiiiiiiiiiiitnnnnnnnnns -50 mazx
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode................... proseeanas 90 mazx

Heater positive with respeet tocathode. .......... .. .. i, 90 max
Characteristics:
Plate Voltage. . ... ittt ieet et reircinasnnnrrnnenes 100 250
Internal Shield. ......... ... cciii i iiniren,. Cenaans Connected to ground
Cathode ResiStor. . ... ..ot iiitiiit it arsnnannsancnans 270 200
Amplification Faetor. ... ... cieivriineiiirrvernnceanness 60 60
Plate Resistance (Approx.)}. ... ... 0.t renineeirannn 15000 10900
TransconductanCe. ... ... .c.cvtvvneeerrennneerananssnannns 4000 5500
Grid Bias (Approx.) for plate current of 10 ua..... che e . -5 -12
Plate Current, .. .. .. .. ieiiiiitteriiasetsnovnanna 3.7 10

volts
ampere

volts
watts
volts

volts
volts

volts
ohms
ohms

pmhos
volts
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ELECTRON-RAY TUBE

Glass type used to indicate visually by c. A
means of a fluorescent target the effects of a
change in a controlling voltage. It is used as a /
6AB5 convenient means of indicating accurate radio- ¢ (2) o

receiver tuning. Outline 31, OUTLINES SEC- g¢

6N 5 TION. Tube requires six-cohtact socket. For
heater and cathode considerations, refer to type ‘
6AVSE, Heater volis (ac/de), 6.3; amperes, 0.15. o e
Ratings: plate-supply volts, 180 max; target H H

volts, 180 mazx, 125 min. This type is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Metal type used in rf and if stages of pic-~
ture amplifier of television receivers particularly
those employing automatic-gain control. Cut-

6 A B7 line 3, OUTLINES SECTION. Tube requires

octal socket, Heater volts (ac/dc)}, 6.3; amperes,

0.45. Maximum ratings as class A: amplifier:

plate and grid-No. 2 supply volts, 300 mazx;

grid-No.2 volts, 200 mazx; plate dissipation, 3.75

max watts; grid-No.2 input, 6.7 max watt. Typ-

ical operation: plate and grid-No.2 supply volts, 300; grid-No.3 wvolts, 0; grid-No.2 series

resistor, 30000 ohms; grid-No.1 volts, ~3; plate resistance (approx.), 0.7 megohm; transconductanee,

5000 umhos; grid-No.1 volts for transconductance of 50 umhos, —15; plate ma., 12.5; grid-No.2 ma., 3.2.
This type is used principally for renewal purposes.

G

HIGH-MU POWER TRIODE Q

Glass octal type used in single-ended or P
push-pull audio-frequency power amplifiers of
6 Ac S—GT the direct-coupltd type in which a driver tube e
develops positive grid bias for the 6AC5-GT H ‘/ 0 H
output stage. Outline 23, OUTLINES SEC- o o
TION. This type may be supplied with pin No.
1 omitted. Tube requires octal socket. Heater
voits (ac/de), 6.3; amperes, 0.4, Maximum ratings: plate volts, 250 mazx; peak plate ma. (per tube),
110 mazx; average plate dissipation, 10 max watts. This type is used principally for renewal purposes.

NC [

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 appli-

cations. Qutline 3, OUTLINES SECTION. Tube requires octal socket. When tube

is used as a high-gain audio amplifier, heater should be operated from a battery
source. For other heater considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) . .o ottt it et ettt et tn e aaaaannenns 6.3 volts
HEATER CURRENT. . .ottt ittt it e et e et e e aie s naasaans G.45 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. . . ... . .. e e, 0.015 max uul
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Shell, ....... 11 upd
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell. . . ......... 5 uuf
L)
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . . .. ittt intesianon et neanacranns fessanes 300 mazx volts
GRID-NO.Z2 (SCREEN]}] VOLTAGE. . ... u0riiriesrrenreretrnnsensns . . See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. ...ttt retninnerasrsessssnssnracronanns 300 mazx volts
PLATE DISSIPATION. . oo ottt vttt er v e nncennanensronnnn Ceeeeas feaeas 3 max watts
GRrip-No.2 INpuT:
For grid-No.2 voltagesup to 150 volts, . . ... .. ... ... iiriinnennnnns 0.4 max watt
For grid-No.2 voltages between 150 and 300 volts. .. ..... vessaanns ‘e See curve page 64
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode .................... vaereaaas 90 mazx volts
Heater positive with respect to cathode ................ veenaas rerean 90 max volts
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Typical Operation:

Plate Voltage. . . ............... e barerrar et 300 300 volts
Grid-No. 3 Voltage. . ....... e Cereeteranebes e, 0 0 volts
Grid-No. 2 Supply Voltage. . . ... civiireerinennrionacsnnas 150 300 # volts
Grid-No. 2 Series Resistor. . .......coviieiinineiiennnns - 60000 ohms
Min, Cathode-Bias BResistor. . ... eeeean s eeeie e 160 160 ohms
Plate Resigtance (APProX.). .. ovvvevesiosesuonronnairassas 1 1 megohm
Transconductance. . . ..o i v irrrnaasrassranrsnrascacnns 9000 9000 pmhos
Plate Current. ................ S hess et e b 10 10 ma
Grid-No. 2 Current. .. .....ciiieetinansatnransstassssanas 2.5 2.5 ma
Maximum Circuit Values:
Grid-No.1-Circuit Resistance: .

For cathode-bias operation with fizxed grid-No.2 voltage ......... ... .. 0.25 max megohm

For cathode-bias operation with grid-No.2 resistor . ... ............... 0.50 mar 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 16 milliamperes.

RCUI TA ELECTRON-RAY TUBE
0' Glass octal type used to indicate visually,
e by means of two shadows on the fluorescent tar-
ACy2 get, the effects of changes in the controlling

voltages. It is a twin-indicator type and is used 6 AD6_G

e o as a convenient means of indicating accurate
H "/ H  radio-receiver tuning. Heater volts (ac/de), 6.3;
o o amperes, 0.15. Maximum target volts, 150. This
NC K is a DISCONTINUED type listed for reference

only.

TRIODE—POWER PENTODE

Glass octal type used in a push-pull ampli-
fier circuit in conjunction with type 6F6-G. Tri-
ode unit serves as phase inverter. Outline 37,
QUTLINES SECTION. Tube requires dctal 6AD7—G
socket. Heater volts (ac/de), 6.3; amperes, 0.85.
For typical operation of pentode unit, refer to
type 6F6-G. Maximum ratings of pentode unit
as class A1 or push-pull class AB; amplifier: plate
volts, 375 mazx; grid-No. 2 volts, 285 mazx; plate
dissipation, 8.5 mazx watts; grid-No.2 input, 2.7 mar watts. Maximum ratings of triode unit as class A1
amplifier: plate volts, 285 max; plate dissipation, 1.0 maz watt. This type is used principally for renewal

purpeses.

LOW-MU TRIODE

P Glass octal type used as class A amplifier
9 in ac/de radio receivers. Outline 23, OUT-
LINES SECTION. Heater volts (ac/de), 6.3;
e o amperes, 0.3. Maximum ratings as class A, am- 6AE5-GT
H ‘/ # plifier: plate volts, 300 max; plate dissipation,
o o 2.6 max watts. This is a DISCONTINUED
type listed for reference only.

NC K
TWIN-PLATE CONTROL TUBE
"
sHagp Glass octal type used as a control tube for

G
o o twin-indicator type electron-ray tubes. Outline

33, OUTLINES SECTION. Contains two tri-
m,_f:g,c odes with different cutoff characteristics. If ave 6AE6-G
voltage is applied to the common control grid in
NALAD

suitable circuit, one triode seetion operates on
weak signals while the other operates on strong
signals. Heater voltage (ac/de), 6.3; amperes,
NC K 0.15. This ia 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. Thigis a DISCONTINUED type
listed for reference only.
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UHF OSCILLATOR TRIODE
6 AF 4 Miniature type used as local os-

cillator in uhf television receivers cov-
ering the frequency range of 470 to 890
megacycles per second. Outline 13,
OUTLINES SECTION.Tuberequires

miniature seven-contact socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . . oot i it et e e e e e s e e 6.3 volts
HEATER CURRENT. . ...ttt ittt it tet e e e s tae ot aaeanees 0.225 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid to Plate. ... .. L e e e e 1.9 puf
Grid to Cathode and Heater. .. ... ........cviirrtieetinnnrneraans. 2.2 ppf
Plate to Cathode and Heater. . . .. .. .ottt ineranes 0.45 uuf
Characteristics: CLASS A; AMPLIFIER
Plate Voltage. . .. ... ... ..ttt it enarnnnnns 80 100 volts
Cathode-Bias Resistor. ... ..... ... s, 150 150 ohms
Amplification Factor. . ... ... ... ... ... ... . iiiirinin. 15 16
Plate Resistance. . . ... ... .. ... ittt it o 2270 2130 ohms
Transconduetance. . . ..., ... utiurnr it 6600 7500 amhaos
Plate Current. .. ... .ottt e e e e e 16 20 ma
. . OSCILLATOR IN UHF TELEVISION RECEIVERS
Maximum Ratings:
DC PLATE VOLTAGE. . .. .iiniininrerns et i, 150 max voits
DC GRID VOLTAGE. . . oottt ieit ittt e ettt ee b e e et e e ~50 max volts
DO GRID CURRENT . . ..ttt ittt et e e et e e et et e e eeanaa 8 max ma
PLATE INPUT. . ... it e e e e e . 2.5 max watts
PLATE DISBIPATION . L ... ittt ittt et e et s te e eae s 2.25 max watts
DC CATHODE CURRENT . . . . v it ottt ttanee ene e e et eaemeeeeenenn 28 max ma
PraK HEATER-CATHODE VOLTAGE:*
Heater negative with respeet toeathode............................. 50 max volts
Heater positive with respect to cathode. .. .......cviriirinnrnnnnne, 50 maz volts
Typical Operation as Oscillator at 950 Mc:
DC Plate Voltage. .. ... ..o etrtiit i ieenranrinesioneeseeenannanean 100 volts
DO Grid Voltage. . .. .o i it it tr e teeteer et anennnes —4 volts
From a grid resistor of , , . ..., .. .. i ittt s 10000 ohms
DC Plate Current. . . ... ... ...ttt e rrennnenstnseneeeoneenaeeaneennnn 22 msa
DC Grid Current (APDrox.) . ...t ittt ittt e et ereeman et tnresneeens 400 ua
Useful Power Output. . ... ... .. it ittt ettt eaaannn ‘e 160 mw
Maximum Circuit Values:
Grid-Cireuit Resistance:
For fixed-bias operation. . . ...... ...ttt e e, Not recommended
For cathode-hias operation. . .............c0 it iintitiinennennnns. 0.5 mar megohm

* It is recommended that the heater be kept at cathode potential to minimize the effects of variation in

the heater-to-cathode capacitance between tubes,

AVERAGE PLATE CHARACTERISTICS

TYPE 6AF4
E¢=6.3 VOLTS
80
o e
w Ny */ of _
- / / 5
< *
Jao1f A / o
&,
WA L
< 4
2 / oY V2
20 7 » y >
4 o "V
%
|/ =T
—1 /44/4L/._-=ﬁ/___=j/-\’
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“Cu e ELECTRON-RAY TUBE

~—x’ Glass octal type used to indicate visually,
(3) by means of two shadows on the fluorescent tar-
RCy2 get, the effects of changes in the controlling

voltages. It is a twin-indicator type and is used

e‘/ as a convenient means of indicating accurate
H " radio-receiver tuning. Outline 12, OUTLINES
o K SECTION. This type may be supplied with pin
No.l1 omitted. Tube requires octal socket.

Heater volts (ac/de), 6.3; amperes, 0.15. Rat-

6AF6-G

ings: target volts, 250 max, 1256 min; ray-control-electrode supply volts, 250 maz; peak heater-cathode
volts, 90 max. Typical operation: target volts, 250; target ma., 2.2; series resistor, 1 megohm; ray-control
electrode volts (approx. for 0° shadow angle), 160; ray-control electrode volts (approx. for 90° shadow

angle), 0

SHARP-CUTOFF PENTODE

Miniature type used in compact
radio equipment as an rf or if amplifier
up to 400 megacycles per second.
Outline 13, OUTLINES SECTION.
Tube requlres miniature seven-con-

6AG5

tact socket and may be mounted in any position. The two cathode leads facilitate
isolation of the input and output circuits thus helping to minimize degeneration.

For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) . it vevrtveerssnnneesnresennsesnncsnonssnss 6.3 volts
HEATER CURRENT. . ...ttt tint et i s innansrnnnnasnnesns . ‘e 0.3 ampere
DiIRECT INTERELECTRODE CAPACITANCES:
Grid No. L1 to Plate. . ... ..ttt it in e ienerrnnnaenes 0.030 max puf
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 1.8 puf
PLATE VOLTAGE .. .. .. .i.iiiiintreesseaneronsnrenenenesnnseasennsnnas 300 max volts
GRID-NO. 2 (SCREEN) VOLTAGE., . .\ 0 v verinrenennesnnesnennaaneann veees See curve page 64
GRID-NO.2 BUPPLY VOLTAGE . ..., ...ttt tteinnnenssnscneearnnenenns 300 max volts
P LATE IS8T PATION. ... .ttt ittt iie i ttet et ieneseseesasnaasnesnnans 2 max watts
GRID-NO0.2 INPUT:
For grid-No.2 voltages up to 150 volts. . .. ... .. ... ... iiiuernnnnnnn 0.5 max watt
For grid-No.2 voltages between 150 and 800 volts. . ................. . See curve page 64
PEAK HEATER-CATHODE VOLTAGE;
Heater negative with respect to cathode. . . ... ...t rrrnrneneennnns . 90 mazx volts
Heater positive with respect to cathode. e r e beieasasaeaaanaes 90 max volts
AVERAGE PLATE CHARACTERISTICS
FENTODE CONNECTION
16 > T T T
‘:.’. TYPE 6AGS
N — 0.5 E¢=6.3 VOLTS
a ; 4 CRID-N22 VOLTS =150
w |
o .
3 12
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3 d
= |
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Typical Operation:

Plate Voltage. . .. .....iiivnnnnnn. e it 100 125
Grid-No. 2 Voltage., . . ...ttt innniriinnns 100 125
Cathode-Bias Resistor. .. ... .ovviniirnninnnnns 180 100
Plate Resistance (Approx.).............cvnon.. 0.6 0.5
Transconduetance. , . .............ivtvennsrnns 4500 5100
Grid-No.1 Bias for plate current of 10 pax . ... ... ~b —6
Plate Current. .. ... ... iiriiine i e rnncnnns 4.5 7.2
Grid-No. 2 Current, ..........ccovvenceneernnes 1.4 2.1
Maximvm Rotings (Triode Connection):*

PLATEVOLTAGE. . . ... ...ttt irnnrnnrnnnnns P TN
PLATE DIBSIPATION. . ..ot i v s e iiiienorranns Chesberbreettaeann erneae
Typical Operation (Triode Connection):*

Plate Voltage. . . .. ...t iiiiiiinrnannns Metesitasseanens 180
Cathode-Bias Resistor. .. ...........0cierrnnrennnean ceave 330
Plate Registance. . , .. ... ... ittt siernenatares 8000
Amplifieation Factor. ., ... ... ... iiiiiniiieirneenrenss 45
TranscondUetance. . ... oottt etinnetinnineninaseenans 5700
Plate Current. ... ... . i iiiiieevserennoonnsonanananes 7.0

*Grid No. 2 tied to plate.

POWER PENTODE

Metal type used in output stage of video

amplifier of television receivers. Qutline 6, OUT-

LINES SECTION. Tube requires octal socket.

6 AG7 Heater volts (ac/de), 6.3; amperes, 0.66. Maxi-
mum ratings as class A; video voltage amplifier:

plate volts, 300 mazx; grid-No. 2 volts, 300 max;

plate dissipation, 9.0 max watts; grid-No. 2

input, 1.5 mazx watts. Typical operation as a
class A; amplifier: plate volts, 300; grid-No. 2

300 mazx
2.5 max

250
820
10000

3800
5.5

volis
volts
ohms
megohm
pmhos
volts

ma

ma

volts
watts

volts
ohms
ohms

psmhos
ma

volts, 150; grid-No. 1 volts, —-3; peak af grid-No. I volts, 3; zero-signal plate ma., 30; maximum-signal
plate ma., 30.5; zero-signal grid-No. 2 ma., 7; maximum-signal grid-No. 2 ma., 9; plate resistance,
130000 ohms; transconductance, 11000 xmhos; load resistance 10000 ohms; total harmonic distortion,

7 per cent; maximum-signal output watts, 3.

MEDIUM-MU TRIODE
Glass octal type having high per-
6 A H 4 GT veance used as vertical deflection am-
- plifier in television receivers. Outline
22, OUTLINES SECTION. Tube re-

quires octal socket and may bemounted
in any position.

HEATER VOLTAGE (AC/DC).......... ettt crens
HEATER CURRENT . . .00 iir et eetvnnnconeenearoaneserssanesenas Cesamans
DIRECT INTERELECTRODE CAPACITANCES:
Grid to Plate. . ... ... .. i e i e e ceesan
Grid to Cathode and Heater. . ......... ettt inrrenrsnans cens
Plate to Cathodeand Heater. .. ........ .. o iiiasns cevrens

Characteristics: CLASS A: AMPLIFIER

Plate Voltage. . . ... i ittt i i i e iee s vannarannnas eeaes
Grid Voltage. . .............. e e e e et e ven
Plate Current. ... .. .. ... it it et iaiatsta st ieeaan
Amplification Factor. .......... .0 it iiiaieiarnnnans Ceireaas
Plate Resistance (ADProX.) . ... ottt it ieeaetianasnrnenssnrans
Transconductanee. . . ... ... ...t ittt it
Grid Voltage for Plate Currentof 6.0 ma................ ... ..ol
Grid Voltage for Plate Current of 0.5pua. .. ... ... ... iiiinrnruas

VERTICAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 80-frame system

DO PLATE VOLTAGE . . ... ittt ittt te sttt eeaa e eeentnesnnssnassnns
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maxtmum). ............
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ... ..ciivviverennrnnenian Cereen
CATHODE CURRENT:

PLATE DISSIPATION. .....v0.. Cee i terneses e Ne b e seeanas
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P
(s)
NG, e
OLIO,
G K
6.3 volts
0.75 ampere
4.4 pni
7.0 puf
1.7 upf
250 volts
~23 volts
30 ma
8
1780 ohms
4500 pmhos
~33 volts
~-40 volts
500 max volts
2000°max volts
~200 max volts
180 max ma
60 max ma
7.5 maz watts
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode......... e r e ted i ieras e . 200 mazx volts

Heater positive with respect to cathode............ eeraerasrennunan 200mmax volts
Maximum Circuit Value {For maximum rated conditions):

Grid-Circuit Resistance:

For cathode-bias operation ... ... ... ... i ittt tneroreononrnnnss 2.2 max megohms
#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
b25-line, 830-frame system, 15 per cent of one vertical seanning eycle is 2. 5 milliseconds.

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

SHARP-CUTOFF PENTODE

Miniature type used in the inter-
mediate-frequency stages of the pic- 6AH6

ture amplifier and the first stages of

the video amplifier of television re-

G ceivers. Outline 13, 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/ D0 . ..ttt it ii it et eni ettt oresnestonennnns 6.3 volts
HEATER CURRENT. . ..ttt it ettt anan s snnsnnessaessonesnnnses 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. .. ... ... ... . ittt iiirnnrirresssnannonns . 0,080 maz upf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3............ 10 puf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . ... ........... 2 puf
Maximum Ratings: CLASS A, AMPUFIER
PLATE VOLTAGE. . ..t ittt iniettetnaenanianseronsensnsanans N 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE. . .. vvivirrennsnnasns rrrerearasrneas e See curve page 64
GRID-NO.2 BUPPLY VOLTAGE. . . ... c..vvvnvnrennnns e e reaeeans 300 max volts
PLATE DISSIPATION. . . ... ittt it erenrsrnrscnsnenssnns Cereseas cree 3.2 max watts
GRID-No.2 INPUT:
For grid-No.2 voltagesup to 150 volts. . . . .........cciiirnnnnns .. 0.4 max watt
For grid-No.2 voltages between 150 and 300 volts. . ............... ‘e See curve page 64
TOTAL CATHODE CURRENT., . . .. ...ttt tsnnsrresnasssenns et eraaann 13 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ........ e sa b errrarenraanen 90 max volts
Heater positive with respect tocathode. . ............... .. ....... 90 maz volts
. . ge Triode*
Typical Operation and Characteristics: Connection C::aennei:oﬁz:n
Plate Voltage. .. ... ... . . ittt ronennnnnes 150 300 volta
Grid-No.3 (SupDpressor). ... .....covtiinernunsascenens — Connected to eathode at socket
Grid-No.2 Voltage. ...... ... ... iiiirrnnrninnnnnn. - 150 volts
Cathode Resistor. .. .......iv ittt e e rnerenaenns 160 160 ohmsa
Amplification Factor. ....... .. ... ... .. .. iisinrirnrs 40 -
Plate Resistance (ApDProx.}. . ........viiiiiinnnnnnnn.. 3600 500000 ohms
Transconductanee., ., .. ... iiirtieinnairrrennssannns 11000 9000 mhos
Grid-No.l Bias (Approx.) for plate current of 10aa...... -7 -7 volta
Plate Current. . ....... .. ittt i i e e, 12,5 212 ma
.................................. - . ma

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), ...vvvesn.n G et msar ettt e 6.3 volts
HEATER CURRENT. . . ...\ttt ittertneenns s emnnes e tnsam 0,176 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx. With external shield):
Grid No.l to Plate. . ... .ottt e e e e e, . 0.02 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . . 4.0 puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. .. .. .. 2.8 puf
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Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE. ... ittt iir i cneiretneeasernnnennens et eae e 180 max volts
GRID-NO.2 (SCREEN) VOLTAGE. . . ...ttt ittt ettt ettt eannenns . See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . . .\ v vttt sttt ettt et e et e e ernnas 180 mazx volts
PLATE DS P AT ON . . ... . it it ittt st e e et e rananannnas 1.7 max watts
GRID-No.2 INPUT:
For grid-No.2 voltagesup to 90 volts. . .. ............ @ s . 0.5 max watt
For grid-No.2 voltages between 30 and 180 volts, . ... ................. See curve page 64
CATHODE CURRBENT . « <ot e et ot e tte s ite eae s ee e ran s ear e tteeeenneanesnns 18 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode. . ... .. ... ennnns. 90 max volts
Heater positive with respeet to eathode . . . ... ... . ... v vnrneennn.. 90 maxr volts
Typical Operation and Characteristics:
Plate Voltage. .. .....ivtiiiii ittt it e et i enaanrnnn 120 180 volts
Grid-No.2 Voltage. ... ... it iiin it et et oesennnnsns 120 120 volts
Cathode-Bias Resistor®. . ., . ....... ... .00ttt rrnnns. .. 180 180 ohms
Plate Resistance (ADPProX.) . ...t iin it oateresnennans 0.3 0.5 megohm
Transconductance. . .. ... .. . ... .. . ... ittt raanas 5000 5100 pmhos
Grid-No.1 Bias for plate current of 10 pa. .. .................. -8.5 -8.5 volts
Plate Current. ... .. . it it e et e 7.5 7.7 ma
Grid-No.2 Current. .. . ... i i e e et et e 2.5 2.4 ma
* Fixed-bias operation is not recommended.
AVERAGE PLATE CHARACTERISTICS
- PENTODE CONNECTION _ —
TYPE 6AKS
Ef= 6.3 VOLTS o
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PLATE VOLTS 92CM - 6304T
POWER PENTODE H P
Miniature type used in compact (2} (5
equipment as a power amplifier, Qut- 3 (6)%?
6 AK6 line 13, OUTLINES SECTION. Tube ‘
requires miniature seven-contact ) ‘ on
socket and may be mounted in any “° J
position. For heater and cathode con- h\
. . i
siderations, refer to type 6AVS.
HEATER VOLTAGE (AC/DC) - . .t tvtvreniarenrnarennnsanens tesrssecstaans 6.3 volts
H=ATER CURRENT. .......... e ettt Ceirertesanes 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No. 1 10 Plate. .. ... . ittt ettt e cneaeasrsnns ‘e 0,12 upf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. ............ 3.6 nuf
Plate to Cathode, Heater, Grid No.2, and Grid Ne.3. ... ...........n. 4.2 ppf
CLASS A, AMPLIFIER
. . Triode # Pentode
Maximum Ratings: Connection  Connection
PLATE VOLTAGE. . ..ottt i eetentnenntaenancaneennns 300 max 300 max volts
GRID NO. 2 (SCREEN) VOLTAGE . .+ . 0t v vvnvnneneenranennons - 300 mazx volts
PLATE DISSIPATION. ... .....iiinrnnnnnss erieaaaaa ‘e 3.5 mazx 2.75 max watts
GRID-NO. 2 INPUT. . . ..., i iriinnninnanrnnnns hasaaaiaa - 0.76 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. .............. 90 mazx 90 max volts
Heater positive with respect to cathode. ., ............... 90 mazx 90 mazx volts
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. . Triode# Pentode
Typical Operation: Connection  Connection
Plate Voltage. . .. ...... ... iiiiiiiineinnennn Crreerenane 180 180 volts
Grid No. 3 (SUpPDLessor) ... ..viervrnviroerrnannnsnenenans - Connected to cathode
at socket
Grid-No. 2 Voltage. . . ... . u.eiriit it ittt e inrnenrrne, - 180 volts
Grid-No. 1 Voltage .. ... ittt et e reeeernnnns -12 -9 volts
Peak AF Grid-No. 1 Voltage. .. ....covviiineeinnannn. 12 9 volts
Zero-Signal Plate Current. . . ... it 12 15 ma
Zero-Signal Grid-No. 2 Current. .. .........ccvvr .. - 2.5 ma
Plate Resistance. . . ....... ittt ittt nns. 0.0044 0.2 megohm
Amplification Factor. . . ... ... .. . i iiiiriiirinnennnnns 9.3 -
TranscondUCtanCe. - . ...ttt rr i iee e ienenseearanenns 2100 2300 wmhos
Load Resistance. . . ...... ... ciuiviiineneneneroneeaannnen 12000 10000 ohms
Total Harmonic Distortion. . .. ......couiiiviiniecennrnnn. 5 10 per cent
Maximum-Signal Power Qutput. ... ............cc0evvvuen. 0.26 1.1 watts
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . .................... e aseer e e, 0.1 max megohm
For cathode-bias operation .. .........cciiiirintrereneenenreneenns 0.5 max megohm
# Grid No. 2 and grid No. 3 tied to plate.
AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
50 T | T
TYPE 6AKSE
Ef26.3 VOLTS _
GRID-N2 2 VOLTS =180
40 Ec)=0
L) //
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PLATE VOLTS

TWIN DIODE

Miniature, high-perveance type

used as detector in FM and television
circuits. It is especially useful as a
ratio detector in ac-operated FM re-
ceivers. Each diode section can be used

92cm=-64a50T

6ALS

independently of the other, or the two sections can be combined in parallel or full-
wave arrangement. Resonant frequency of each unit is approximately 700 mega-
cycles per second. Outline 9, OUTLINES SECTION. Tube requires miniature
seven-contact socket and may be mounted in any position. For heater and cathode

considerations, refer to type 6AV6.

HEATER VOLTAGEB(AC/DC) . . oo cvreennn. e rrreetaee s ve
HEATER CURRENT . . .ottt ittt cstnneneanennenens
DIRECT INTERELECTRODE CAPACITANCES:

Plate No. 1 to Cathode No. 1, Heater, and Internal Shield . ...
Plate No. 2 to Cathode No. 2, Heater, and Internal Shield ... .

Cathode No. 1 to Plate No. 1, Heater, and Internal Shiecld

Cathode No. 2 to Plate No. 2, Heater, and Internal Shield .

Plate No.1toPlate No. 2 ........oovvnrennnnn e

............

volts
ampere

ppf
T §
puf
pnf
max g

owwNn oo
R wee
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HALF-WAVE RECTIFIER

Maoximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . .t v vinrianenrertsnnsansranrennsensans 330 max volts
PBEAK PLATE CURRENT PER PLATE. . .. ...t ittniiscissarinsasnnnnas 64 mazx ma
DC OUTPUT CURRENT PER PLATE. . ... . vv i iiininncvaccansnns Ceenienaas 9 max ma
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.................ovvuns Ciaaes 330 max volts
Heater positive with respect tocathode. ..............covuens, e 330 max volta
Typical Operation:
AC Plate Voltage per Plate (rms} ............... e eaeneanas eeeeas v 117 volts
Min. Total Effective Plate-Supply Impedance. .. .........c.c0ivuvnnas ‘e 308 ohms
.......................... ma

DC Qutput Current per Plate

AVERAGE. CHARACTERISTICS
HALF-WAVE RECTIFICATION-SINGLE DIODE

TYPE GALS
E¢=6.3 VOLTS
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ELECTRON-RAY TUBE
Glass octal type used to indicate

6AI- 7 - GT visually on a pair of rectangular fluo-

rescent patterns the effects of changes
in voltages applied to its grid 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 VOLTAGE (AC/DC) . ..t vt i ietnaarnatrnattancaseeanns eraaas ves 6.3 volts
HEATER CURRENT. . ........... Saeseaisanea, et st naa eaees 0.15 ampere
Maximum Ratings: INDICATOR SERVICE
365 max volts
T e s e . { X
ARGET VOLTAGE 290 min volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode....... ressrearearaseraneans 90 max volts
Heater positive with respect to cathode............ eeene vereeve e 90 max volts
Typical Operation:
Target Voltage. . ........coooveiivnnnna, ttasieterraeaas - ) 19 volts
Deflecting-Electrode-No.1 Voltage. .. ......coiiiiiiieiireeneaviennnnnn 0 volts
Deflecting-Electrode-No.2 Voltage. .. ...........c.covnvnnn tererreasanas 0 volts
Deflecting-Electrode-No.83 Voltage. . ........coiiiiiiinivenn.. hereaan 0 volts
Cathode Resistor (APDIoOK.) . ...ttt iiiie it intanierensnsasenessnsanas 3300 ohms
Deflection Sensitivity (ADPPToX. ). « ot v it e e iirrrenerearonsrsnasnoans ‘15 mm/volt
...................... . - volts

Grid Voltage for Fluorescence Cutoff (Approx.)*
#For first millimeter of unbalance in FM application.
*The grid ahould be connected to the cathode when not used for fluorescence control,
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MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE

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

6ANS

or as a reactance tube. The triode unit is used in low-frequency oscillator, sync-
separator, sync-clipper, and phase-splitter circuits. Qutline 14, OUTLINES SEC-
TION. Tube requires miniature nine-contact socket and may be mounted in any

position.

HEATER VOLTAGE (AC/D0) v vt -« ittt teatae ettt etenesneensssssnnnennn
HEATER CURRENT. . ..ottt ittt ittt ie ittt eensaroensnsrr s

DIRECT INTERELECTRODE CAPACITANCES:
Triode Unit:

Grid to Plate. . ... e ittt e
Grid to Cathode and Heater. . ........... .. it

Pentode Unit:

Grid No.l to Plate. . . ... ... . .
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. ..
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... ..
Triode Grid to Pentode Plate. . .. ....... ...t
Pentode Grid No.1 to Triode Plate. . . ... ... ..o
Pentode Plate to Triode Plate. . . . ... ... . i

AMPLIFIER—CLASS A,

Maximum Ratings: Triode Unit

6.3 volts
0.45 ampere
1.5 upf
2.0 puul
0.27 puf

0.04 mazx upf
i

puf

2.3 upf

0.005 puf

0.006 uuf

0.045 unf
Pentode Unit

PLATE VOLTAGE. .. ...t ittt i it titeeannennanns 300 mazx 300 maz volts
GRID-NO.2 SUPPLY VOLTAGE . . ... . ... viveiinnrannnnnn - 300 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. . . .. .. 0v vt iensinrnnannns - See curve page 64
GRID-NO.1 (CONTROL~GRID) VOLTAGE. . .. ...o.vvenennn., 0 max mazx volts
PLATE DISSIPATION . . . ...ttt ittt neanennn 2.5 max max  watts
GrID-No0.2 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 64
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. .............. 200 mazx 200 mazx volts
Heater positive with respect to ecathode. .............. 200°mazx 200 mazx volts
Typical Operation:
Plate Supply Voltage. . .......... ...ttt inininnn. 200 200 volts
Grid-No.2 Supply Voltage. . ....... ..o iiiaan... - 150 volts
Grid-No.l Veltage. . ................. . ...l e -6 - volts
Cathode-Bias Resistor. . ... ...ciiiiiviinn i einnnns - 180 ohms
AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT
40 -
TYPE 6ANS
Ef=6.3 VOLTS
GRID-N22 VOLTS =150
Ecy=0
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0
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Amplification Factor. ... ... ... ... ... .. . i, 19 -

Plate Resistance (Approx.). . ... ..ot iiiaenan, 5750 300000 ohms
Transconductance. . . ... ...t it ainerrnrernnn 3300 6200 pmhos
Grid-No.1 Bias (Approx.) for Plate Currentof 10ua . ........ -19 -8 volts
Plate Current. . . ... .. o i et e 13 9.5 ma
Grid-No.2 Current. . ... ot it it et i ernnnns - 2.8 ma

Maximum Circvit Values:
Grid-No.1-Circuit Resistance:* )
For fixed-bias operation.......... ettt . 0.5 max 0.25 max megohm
For cathode-biaz operation. .. ....................... 1.0 mazx 1.0 max megohm
®The dec component must not exceed 100 volts.
*If either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for both units
should not exceed the stated values.

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

40 T .
TYPE 6ANS
E¢=6.3 VOLTS
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BEAM POWER TUBE

Miniature type used as output ¥ (5)*2
amplifier primarily in automobile re- \
6AQ5 ceivers and in ac-operated receivers. o ¢

Within its maximum ratings, the per-

formance of the 6AQ5 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) .\ttt ittt ee et eensnmnmaeeenennnes 6.3 volts
HEATER CURRENT . . ...ttt ettt e eeaennnnss i 0.456 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No. Lto Plate. ...ttt e e e 0.35 upf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . ........... 8.3 uuf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. ... ..ovvvrvenn.. 8.2 wf

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

PLATE VOLTAGE, ..... e areeeara ettt a it et ae e ey 250 max volts
GRID-NO. 2 VOLTAGE, .o vt vttt ietine e s e eretaenensnnrannnns e 250 max volts
PLATE DIa8 P AT ON . .. .ottt et et tie i tte e eteesensnessnnnenns 12 max watts
GRID-N O, TN PUT. ... ittt ittt tee s ema e etareensecnnnnns 2 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. .. ........covvvrnvnnen.. . 90 mazx volts
Heater positive with respect toeathode. . ... ... ... ... c0iurinnn, 90 max volts
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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. . . ... ..ottt i e e e 0.1 maxr megohm
For cathode-biags operation . .. ..... ... ... ... ... . ...t aiinirannas 0.5 mar megohm

INSTALLATION AND APPLICATION

Type 6AQ5 requires a miniature seven-contact secket and may be mounted
in any position. Outline 16, 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
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 109, from the rated value. When the 6AQ5 is used in automobile
receivers, the heater terminals should be connected directly across the 6-volt battery.

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

erations.

The cathode of the 6AQ5 should preferably be connected directly to the
electrical mid-point of the heater circuit when the heater voltage is supplied from
a transformer. When the 6AQ5 is operated in receivers employing a 6-volt storage
battery for the heater supply, its cathode circuit is tied in either directly or through
bias resistors to the negative side of the de plate supply which is furnished either
by the de power line or the ac line through a rectifier. Under any circumstances,
the heater-cathode voltage should be kept 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 109, of each typical screen voltage can be used without increasing distortion.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
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TWIN DIODE—HIGH-MU TRIODE

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
its electrical characteristies. Qutline 13,

OUTLINES SECTION. Tube requires miniature seven-contact socket and may
be mounted in any position. For typical operation as resistance-coupled amplifier,
refer to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For

heater considerations, refer to type 6A V86,

HEATER VOLTAGE (ACG/DO) . .ot vt it eieee e irrenenannnns Craeereen e 6.8
HEATER CURRENT. . . .\ttt tiee e ine it eas e vnsnneosaasana P, 0.16
DIRECT INTERELECTRODE CAPACITANCES (Triode Unit):°
Gridto Plate. . . ..., .0ttt ittt st eea i ennns Creessesa 1.8
Grid to Cathode and Heater. . . ...... ..ot ivrnenrinnnas ererens 1.7
Plate to Cathode and Heater. ... .......ccvitivirrnneens P e 1.6

© With cloge-fitting shield connected to cathode.

TRIODE UNIT AS CLASS A, AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. .. ... ..ttt it ettt eersrearsennannan cese 300 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. ... ...oieiiiirrrrnnnnnns . 90 mazx
Heater positive with respect to cathode. ......... Vemeedretrtraennes . 90 max
Characteristics:
Plate Voltage., .. . ......iiviuiirrrronrvansaneracnsnns e 100 260
Grid Voltage. . . .............. Gt ieasae e N -1 -3
Amplification Factor....... rarsererens fere e, e e 70 T0
Plate Resistance. . ... ... cuiuiteircnnnitennraoseanssanens 61000 58000
Transconductance. .................. et iaeenes Peeaaes 1160 1200
PlateCurrent. .........oeiiinivinreeres thereciranne 0.8 1.0
DIODE UNITS

volts
ampere

puf
unt
uul

volts

volts
volts

volts
volts

chms
pmhos
ma

Two diode plates are placed around a cathode, the sleeve of which ia common to the triode unit.
Diode biasing of the triode unit of the 6AQ#6 is not suitable. For diode operation curves, refer to type

GAVE.
AVERAGE PLATE CHARACTERISTICS .

o— TRIODE UNIT
{ T T

TYPE 6AQ6

Ef = 6.3 VOLTS
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G PT TWIN DIODE—HIGH-MU TRIODE
o o Glass octal type used as FM detector and
PDg "‘T audio amplifier in circuits which require diode
and triode units with separate cathodes. Out-
( line 23, OUTLINES SECTION. Tube requires

K ~
o e\ , H octal socket. Heater volts (ac/de), 6.3; amperes,

0.3. Ratings and characteristics of triode unit as
e class A, amplifier: plate wvolts, 250 max; grid
volts, -2; amplification factor, 70; plate resist-
ance {(approx.}), 44000 ohms; transconductance,

6AQ7-GT

1600 ymhos; 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.

POWER PENTODE

Mintature type used as output tube prima-
rily in automobile receivers and ac-operated re-
ceivers. Outline 16, OUTLINES SECTION.
Tube requires miniature seven-contact socket
and may be mounted in any position. For heater
and cathode considerations, refer to miniature
type 6AQ5. Within its maximum ratings, type
6ARDS is equivalent in performance to glass-octal
type 6K6-GT. Refer to type 6K6-GT for charac-
teristic curves. Type 6ARS is used principally for renewal purposes.

HEATER VOLTAGE (AC/DC)....... et e teeraaracaaa e e cevene
HEATER CURRENT. ¢ oo vt vvenvsrsnannsn et teeerersseasassas

Maximum Ratings:

PLATE VOLTAGE. .. ...ttt ttt i antrenrearnenssssesnnnrannnes
GRID-NO.2 (SCREEN) VOLTAGE, . . 4, .t vrvenrnnnnorsnneennnn Chaesans .
PLATE DISBIPATION . t ot vitctnrsenncersannanonnsssornnens Crreiaaan eena
GRID-NO.Z INPUT. . . . ottt i e it i irraennnensns
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode . . .......... .. it ernnnn,
Heater positive with respect tocathode . . .. ... ... v ninnnn....

Typical Operation and Characteristics:

Plate Voltage. . ... .. ... ittt ittt snensaasasanay 250
Grid-No. 2 Voltage. . ..........ciriiiritteannsrnsnnnaeens . 250
Grid-No.1 (Control-Grid) Voltage. . ................ veerese-s =16.5
Peak AF Grid-No.l Voltage. . ... .....c.oviiiinerinninncnnn. 16.5
Zero-Signal Plate Current. . .. ................ T, 34
Maximum-Signal Plate Current. .. ...........c0ivenennan v een 35
Zero-Signal Grid-No.2 Current. ... ............. Ceteeasanaen 5.7
Maximum-Signal Grid-No.2 Current , . ......ccionrinrnnnnnn . 10
Plate Resistance (ApProx.). . ......cooviettennnneeecs P 65000
TranscondUctaneCe. . . ... vttt enerasvissressnoananenns 2400
Load Resistance. . . ....... ... viiiinninrniiinrarnneannnns T000
Total Harmonic Distortion. .. ..........oiuveimrcnnnninsss . 7
Maximum-Signal Power Output, . ....covvevvinernseneens cenn 3.2

Maximum Circuit Values (For maximum rated conditions):

Grid-No,1-Circuit Resistance:
For fixed-bias operation. .. ..............c00vhvun
For cathode-bias operation ....... ereseasieanseas “eseetrtaanennnne

BEAM POWER TUBE

Miniature type used as output
amplifier primarily in automobile and
in ac-operated receivers. Outline 186,
OUTLINES SECTION. Tube re-
quires miniature seven-contact socket
and may be mounted in any position.
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6ARS

6.3 volts
0.4 ampere
250 mazx volts
250 max volts
8.5 max watts
2.5 max watts
90 max volta
90 max volts
2560 volts
250 volts
-18 volts
18 volts
32 ma
33 ma
5.5 ma
10 ma
68000 ohms
2300 pmhos
76(1)(11 ohma
per cent

3.4 watts
6.1 max megohm
0.5 max megohm

6AS5
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For heater and cathode considerations, refer to type 6AQ5. For curves, refer to
type 35C5.

HEATER VOLTAGE (AC/DC) . v ot v vvvoannnsas teeeen R : volts
HEATER CURRENT . . ..\t ivtvnvrsennacanrncssnssesssacnnsssansossnans .. 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No. 1 to Plate . . ... v it i s i tierncaseearansssassncsansnassons 0.6 puf

Grid No.}l to Cathode, Heater, Grid No.2, and Grid No.3............... 12 ppf

Plate to Cathode, Heater, Grid No.2, and Grid No.3...... Ceenaas eaene 9.0 upf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .. ........ eedtreaereraennnnn ttstiresssrenesernesssss 150 max volts
GRID-NO0.2 (SCREEN)VOLTAGE. . . 44 cvveeeenreancnnenas veesecasssaseasass 117 mazx volts
PLATE DISSIPATION . . .. it tvetuncsnsossocrsasnsssnssssacssssncassssssns 5.5 max watts
GRID=-NO.2 INPUT ... ... ittt it trsrsseesaunsaraeraerssncasnnnnes 1.0 max watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode, .. .........cc0vuvrren drreasans 90 max volts

Heater positive with respect tocathode. . ............... sresraraseanans 90 mazx volts
BuLs TEMPERATURE (At hottest point on bulb surfaee)..................s 260 mazx °C
Typical Operation:
PlateVoltage. . .. ........... rereravaces M teesanenusencrsenseeennanans 150 volts
Grid-No.2Voltage. .. .......ciiviirnreranes D N 110 volts
Grid-No.1 {Control-Grid) Voltage ................. eenas tetsnsensrsnsss =8.B volts
Peak AF Grid-No.l1 Voltage. . ................ e reries et sanans seseaaen 8.5 volts
Zero-Signal Plate Current. . .. ........0iiiverenrrnssersrescsrsosenneases 36 ma
Maximum-Signal Plate Current. .. ...........c.vv.. it esanenne Ceer e et 36 ma
Zero-Signal Grid-No.2 Current (ApPProX.) . ... vivirirerccrevencsaeees ees 2 ma
Maximum-Signal Grid-No.2 Current (ApProX.) .. ...ceeeeseecrenenvnannnss 6.5 ma
TransconduUctanee. . .. oo vvvrisnnieereerucnnassracsnes crraeres raenes .. b600 pmhos
Toad Resistance. . . ... ..coviinnrricrnnerannnreans e trecsa i 4500 ohms
Total Harmonic Distortion. .. ... ... . ... .. it ireninrnrraarannnanncsns 10 per cent
Maximum-Signal PowerOQutput. ... ....... ... . ciiiiiennns e asseaeana 2.2 watts
Maximum Circuit Values (For maximum rated conditions):
Grid-No.1-Circuit Resistance:

For fixed-bias operation, . ...........c.oiviiiiinnna, vessesrssessesss 0.1 maxr megohm

For cathode-bias operation . .......civvtiiiiiivinennrrnnnanean tenenns 0.6 maz megohm

DIODE—
SHARP-CUTOFF PENTODE
6 Ass Miniature type used in diversified

applications in television and radio re-
ceivers. The pentode unit is used as an
if amplifier, video amplifier, or agce
amplifier. The high-perveance diode is
used as an audio detector, video detector, or de restorer. Outline 14, OUTLINES
SECTION. Tube requires miniature nine-contact socket and may be mounted in
any position. For curve of average plate characteristics of pentode unit, see type
6ANS.
HEATER VOLTAGE (AC/DC) . ... oo iiii it iiiiininnennnns Ceeianes srarrene 6.3 volts
HEATER CURRENT. . ..ot iiieniaenreeaeenrarrssnnses et ssesesannes 0.45 ampere

DIRECT INTERELECTRODE CAPACITANCES (ADDrox.}:
Diode Unit:

Plate to Cathode, Heater, and Internal Shield...............ccevvennn 3.0 upf
Pentode Unit:

Grid No.L to Plate. . .. .ottt ittt it ittt it eanesnatennensnn 0.04 max upf

Grid No.l1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield 7 upl

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.2 wuf
Pentode Grid to Diode Plate. . . .........ciiit ittt ittt renronssnen 0.005 max mpf
Pentode Plate to Diode Cathode. . . ... ... ... it icnranas 0.15 max pul
Pentode Plate to Diode Plate. . . ... ... .. ittt ittt iiarraersas 0.10 max g
Maximum Ratings: PENTODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. . . .ottt it et it astt e eaa s eaaesaaneassarsanens 300 mazx volts
GRID-NG.3 (SUPPRESSOR) VOLTAGE. . . . v ovurretnsinronenscnsnrannnnensns 0 max volts
GRID-NO.2Z SUPPLY VOLTAGE. .. .. .00t iirenrrnnaroeenranrosnsaastvans . 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE . « .« o oot v e e et e e e emeee e eanaeansasnan See eurve page 64
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. .. . ... ... .. 0itiieirnnersnncens 0 max volts
PLATE DISSIPATION. . . .. ... .t itisnirranronsssnsnsnnna tesiaseteeenea 2.6 max watts
GRID-N0.2 INPUT:

For grid-No.2 voltagesup to 1560 volts. . .. ........ceiieernvnnnenen .o 0.5 maz watt

For grid-No.2 voltages between 150 and 300 volts. ............ Ceeeves See curve page 64
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. .......... ... coviiiivurannn 200 max volts

Heater positive with respect to cathode. .. .............c.covuininn 200°mazx volts
Characteristics:
Plate Supply Voltage. ... .. ottt et it a e e eee sy 200 volts
Grid No.3. ... i e e Connected to cathode at socket
Grid-No.2 Supply Voltage. . . ... ... . . . . i it iaaeataneeenns 150 volts
Cathode-Bias Resistor. . . .. it it it i e et e ian et e 180 ohms
Plate Resistance (ApPDProX.) . . . ... i i it raiaineann 300000 ohms
Transconductance. . ... ... .. .. ... i i e e et e 6200 umhos
Grid-No.1 Bias {Apprex.) for platecurrent of 10 za. .. ... ... .. ians -8 volts
Plate Current. . .. ... . ... et 9.5 ma
Grid-No.2 Current, . . . ... .. e e 3 ma

Maximum Circuit Values {For maximum rated conditions):

Grid-No.1-Cireuit Resistance:
For fixed-bias operation. . . ... ... .. ... . . . .. ... e i 0.25 mar megohm
For eathode-bias operation. .. ... ... ... . . . ... . . .. ... . i 1.0 maz megohm

® The de component must not exceed 100 volts.

Maximum Ratings: DIODE UNIT
PEAK INVERSE PLATE VOLTAGE., . . ... \trverinntine e canananannaennnnen 330 max volts
PEAK PLATE CURRENT. . . ... ittt itneania it acineiaseanaroanan 50 max ma
DC PLATE CURRENT. . . ..ottt it ittt sa casnssasaenransssnssnnes b max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ......... ... ..o, 200 max volts
Heater positive with respect to cathode. ... ... .. coiiiiirinnnnaas 200°max volts

° The de component must not exceed 100 volts.

TWIN DIODE--HIGH-MU TRIODE

Miniature type used as a com-
bined detector, amplifier, and ave tube 6AT6
in automobile and ac-operated radio
receivers. Qutline 13, OUTLINES
SECTION. Tube requires miniature
seven-contact socket and may be mounted in any position. For typical operation as
resistance-coupled amplifier, refer to Chart 7, RESISTANCE-COUPLED AM-
PLIFIER SECTION. For heater considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC). »....... e e ettt ity 6.3 volts
HEATER CURRENT . . ..ottt tinn v eersaesasassssasrsnassosannsosesosnnns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Triode Grid to Triode Plate. . . ......... ... ... ... i i, 2.0 upf
Triode Grid to Cathode and Heater........... ... .. it 2.2 nuf
Triode Plate to Cathode and Heater. .. ............... ... ... .00, ., 0.8 ppf
Plate of Diode Unit No.2 to Triede Grid. .. ......................... 0.04 mazx nuf
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. . ... .oovvvrvnens et r ettt e eaas 300 mazx volts
PLATE DiSSIPATION. ... .. P T R L R R T T T T 0.5 max watt
GRID VOLTAGE, Positive Bias Value. . . ... .. ... .o, 0 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ..., ....... ... ... ... ... .... 90 max volts
Heater positive with respect tocathode. .. .. ........ ... vt 90 max volts
Characteristics:
Plate Voltage. . .. ..ottt ieirciirosarranosnssansa 100 250 volts
Grid Voltage. . .. ... ...t iiiiiniiiiiinaririnareeninannns -1 -3 volts
Amplification FACLOr. . ... ... .. ittt icecrarcnsanss T0 70
Plate Resistance. , . . . .. ... ... . . i it e 54000 58000 ohms
Transconductance. . ......coiviiuiriiiierrroncesrsornarnna 1300 1200 umhos
Plate Current. ... ...ttt iisaaertnnssonssonssnns 0.8 1.0 ma
Maximum Rating: DIODE UNITS
PLATE CURRENT (BEACH WNIT) . . . .ot iieineetncanntretsnssnoassnarssssss 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 6A V6.
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AVERAGE PLATE CHARACTERISTICS
TRIQDE UNIT

T T
TYPE 6ATE
Ef=6.3 VOLTS '
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TRIODE-PENTODE CONVERTER

6 AT 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. Outline 14, OUTLINES
SECTION. Except for interelectrode capacitances and basing arrangement, this
type is identical with miniature type 6X8. The basing arrangement of the 6ATS8
is particularly suitable for connection to the coils of certain designs of turret tuners.

DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Without With
External External
Shield Shield
Triode Unit:
Gridto Plate. . . .. ... ... . ttiirnrienennranrareennanas 1.6 1.6 ppsd
Grid to Cathode and Heater. .. ............iivivuinrnnnnn. 2.0 2.4 ppuf
Plate to Cathode and Heater. . ... c.voviiitrenerenranenn 0.45 0.9 ppf
Pentode Unit:
Grid No.Lto Plate, . . ... ..., .. ittt inannenns 0.08 max 0.06 mazx paf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 4.3 4.5 upt
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 0.8 1.5 ot
Pentode Grid No.1 to Triode Plate, . .. ..................... 0.05 max 0.04 max upf
Pentode Plate to Triode Plate........................ e 0.05 max 0,007 mazx uuf
Heater to Cathode. . . ... ... ... . . ... . . i, 5.5 5.5 m
Pentode Unit Connected as Triode:*
Grid No.ltoPlate. .. ... ... ... ... ... .. ... ccivirian.. 1.3 1.25 upf
Grid No.l to Cathode and Heater., .. .................... 3.1 3.4 puf
Plate to Cathode and Heater..... ... ... ................. 1.5 2.3 aul

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

HALF-WAVE
VACUUM RECTIFIER

Glass octal type used as a damper

6AU4—GT tube in horizontal-deflection circuits of

color television receivers and of tele-

vision receivers utilizing picture tubes

having wide-angle deflection. Qutline

29, OUTLINES SECTION. Tube requires octal socket and may be mounted in any

position. This type may be supplied with pin No.l omitted. It is especially impor-

tant that this tube, like other power-handling tubes, be adequately ventilated. For
curve of average plate characteristics, see page 61.
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HEATER VOLTAGE (AC/DC) . . .t i e it i et et et ettt e taraennnen 6.3 volts
HEATER CURRENT. . .\ o\ ittt tt et ianasaaiantisntnasssrrsanansness 1.8 amperes
DireEcT INTERELECTRODE CAPACITANCES (Approx.):
Plate to Heater and Cathode. . .. . ... .. ... . . .. i it iiiiiinnnnns 8.5 puf
Cathode to Heater and Plate, . ... ... ... . ... .. i i, 11.5 uuf
Heater to Cathode. . . ... .. ... .. . . . i i i it reinnanns 4.0 ppf
DAMPER SERVICE
For operation in a 525-line, 80-frame system
Maximum Ratings:
PEAR INVERSE PLATE VOLTAGE {Absolute Mazimum) .. ... .........ccvu.e 4500°mazx volts
PEAK PLATE CURRENT . . ..t iet e ettt e e s e e eaannns 1050 max ma
DIC PLATE CURREN T . oo v vttt ottt sane st s ianeanaaaneenneearsannes 175 max ma
PLATE DIsSIPATION . . .., . it it ir ittt tr e e e ee e et nterannns 6.0 mazx watts
PEAK HEATER-CATHODE VOLTAGE!
Heater negative with respect to cathode (Absolufe Mazimum) ......... 4500°%mazx volts
Heater positive with respect tocathode., ... ................., Seseane 300 # max volts

® Under no circumstances should this absolute value be exceeded.
* The de component must not exceed 300 volts.
#The de component must hot exceed 100 volts.

H efficiency deflection circuits of televi-
sion receivers employing either trans-
c G2 former coupling or direct coupling to
the deflecting yoke. Outline 22, OUTLINES SECTION. Tube requires octal socket
and may be mounted in any position.

p
()
c BEAM POWER TUBE
< Gl tal type used as horizon
ass octal type us zZoh-
l taldeflectionamplifierinlow-cost, high- 6AU 5—GT
A~
OMO

HEATER VOLTAGE (AC/DC) v . ottt e ie e tna e e entmtataassaetsacannonsa 6.3 volts
HEATER CURRENT....... et n s et e i ere e et e 1.25 amperes
DIRECT INTERELECTRODE CAPACITANCES { ApDrox.}:
Grid No.1 to Plate. . . ... o ir ittt et taneertanneensnnnsn 0.5 unf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. ... .......... 11.3 auf
Plate to Cathode, Heater, Grid No.2,and Grid No.3. . .. .. ........... 7.0 upf
TRANSCONDUCTANCE # . . it ittt it ettt ea i na s rsnssnn 5600 umhos
MU-FACTOR, Grid No.2 to Grid No.1t. . . . .. .. o i ies 5.9

# For piate volts, 115; grid-No.2 volts, 175; grid-No.1 volts, —20.
1 For plate volts, 100; grid-No.2 volts, 100; grid-No.1 volts, —4.5.

HORIZONTAL DEFLECTION AMPLIFIER
For operation in a 525-line, 30-frame system
Maximum Ratings:

DC PLATE VOLTAGE. 0 vvenan v nntanass s Sy 550 maz volts
PEAK PoOSITIVE-PULSE PLATE VOLTAGE¥ (Absolute Maximum) ............. 5500°max volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE®. . .. ... ... i iiiianny —1250 max volts
DC GRID-N0.2 (SCREEN) VOLTAGE?}. . . . . . .. ittt arannnnans 200 max volts
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROIL~GRID) VOLTAGE. ., .......... -300 mazx volts
CATHODE CURRENT:

ik, . . e e et e 400 mazx ma

&2 AN 110 max ma
GRID-NO.2 ENPUT. . .. oo vttt ettt it s e e sscnenaaanasennns v 2.5 max watts
PLATE DISSIPATIONTT . .. .ot ittt i ittt s e ettt et ansrarescans 10 max watts
PEAX HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . ........ ... . it e 200 mazx volts

Heater positive with respect tocathode., . ... ... ... i, 200mmax volts
BuLB TEMPERATURE (At hottest point). .. ... .. ... i it ves 210 mazx oC

Maximum Circuit Value:
Grid-No.1-Circuit Resigtance. .. ... ... ... it iniinrnsnnrrenan 0.47 mazr megohm

* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning eyele. 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 Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2
input to the rated maximum value.

ttAn adequate bias resistor or other means is required to protect the tube in the absence of excitation,

#The de component must not exceed 100 volts.
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AVERAGE PLATE CHARACTERISTICS
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SHARP-CUTOFF PENTODE

H P
(a) ()
G
Miniature type used in compact " ( (&
6 AU 6 radio equipment as an rf amplifier es- “_‘
pecially in high-frequency, wide-band ¢, Jo
applications. It is also used as a limiter '®
tube in FM equipment. Qutline 13, o
OUTLINES SECTION. Tube requires miniature seven-contact socket and may
be mounted in any position. For a discussion of limiters, refer to ELECTRON
TWBE 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 6A V6.

HEATER VOLTAGE {AC/DC) . .o v it iiitinieennannnnn. o teeeraeaaanaae 6.3 volts
HEATER CURBENT. . ... oot ttnns e e ot e ee e et e e e 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.Lto Plabe. . ... ...ttt e e, 0.0035 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 uuf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 5.0 unf

CLASS A; AMPLIFIER Triodet Peniode

Maximum Ratings: Connection  Connection
PLATE VOLTAGE. . ... ...t tiinten st ernnrnnesnseeans 250 max 300 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. . . ..\ ovetnerrrrnrnnnnnsan - See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. .. ..o vviv e neeeeannennsnn - 300 mazx volts
PLATE DISSIPATION . .ot i e ittt e e i e 3.2 max 3 max watts
GRID-N0.2 INPUT:
For grid-No.2 voltages up to 150 volts. . . . ... .......ounrunnonn. .. 0.65 max watt
For grid-No.2 voltages between 150 and 300 volts. . .. ................ See curve page 64
GRID-N0.1 (CONTROL-GRID) VOLTAGE:
Negative bias value. . . ... ... ... ... 50 max 50 max volts
Pogitive bias value. . ... ... ... . ... ..ot 0 max 0 max volts
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

Typical Operation (Pentode Connection):

Plate Voltage. . . ... ... ... ... iiiirirennnnnn 100 250 250 volts
Grid No.3 (Suppressor) ,........c.vovvennnnan. Connected to cathode at socket

Grid-No.2 Voltage. . .........coviiinnrernrnens 100 125 150 volts -
Cathode Resistor . ............ ... vuvenrennn 150 100 68 ohms
Plate Resgistance (Approx.).......coovevnennnn. 0.5 1.5 1.0 megohms
Transconductance., . . . ... ... nnrnnnenns. 3900 4500 5200 pmhos
Grid-No.1 Bias for plate current of 10 pa........ —-4.2 -5.5 -6.b volts
Plate Current. ..........coiviiininernnnnennns 5.0 7.6 10.6 ma
Grid-No. 2 Current . . .......covivrernvncnns . 2.1 3.0 4.3 ma
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Typical Operation (Triode Connection):t

Plate Voltage. . ........ et earrrna e e easssensaanrasitassaeinens 250
Cathode Resistor. ....... Ceebetteraarasttar s Ctettereassereanassrsann 330
Amplification Factor. . ... ... ittt ittt iet e ciaaiaaaaan 36
Plate Resigtance. . ... ... ittt iiret i iinenrrerensnncrrsoansssnens 76500
Transconductance. . .......cvevrvineevissnns ettt ettt . 4800
PlateCurrent. .. ...t iiiiinnernsranns et teaeee e . 12.2

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

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTH

16 T T
* TYPE 6AUB
Ef = 6.3VOLTS
|_ GRID-N2Z VOLTS = 100
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12
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BEAM POWER TUBE

volts
ochms

ohms
pmhos
msa

Glass octal type used as a
l (7) horizontal deflection amplifier in tele- 6AVS'GT

vision receivers employing either trans-
former coupling or direct coupling to

volts
amperes

wpf

m
wnhos

volts
volts
volts
volts
volts

ma

watts
watts

volts

G . .
' G2 the deflecting yoke. Outline 22 or 23,

OUTLINES SECTION. Tube requlres octal socket and may be mounted in any
position.
HEATER VOLTAGE (AC/DC) . . . vivvernnnnerancreasoserannasasnnanse vees 6.3
HEATER CURRENT. . . ..o\ttt s iisasenneennsssanennnnn P, ‘e 1.2
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.L to Plate. . ... oo vr i ot einiireacsnnnnannn freeene ‘e 0.7

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3...... enees . 14

Plate to Cathode, Heater, Grid No.2, and Grid No.3. . .......... Peaees T.0
TRANBCONDUCTANCEX. . ...ttt e it reacterasnaacrernsnannenssan ‘e 5500
MU FACTOR, Grid No.2 to Grid No. 1%, ., .. (.. ... . i iiinnnen veae 4.3
* Plate voits, 260; grid-No.2 voits, 150; grid-No.1 volts, -22.5,
** Priode connected plate and gnd—No 2 velts, 150; gnd—No 1 volts, -22.5.

HORIZONTAL DEFLECTION AMPLIFIER

Maximum Ratings: For operation in a §25-line, 30-frame system
DCPLATE VOLTAGE. . . .. ..t in i rvoee i b 550 mazx
PEAK POSITIVE-PULSE PLATE VOLTAGE 1 (Absolute maxtmum) ............. 6600°max
PEAK NEGATIVE-PULSE PLATE VOLTAGEL. . .. ... .. it innrnnencnns =1250 max
DC GRID-NO.2 (SBCREEN) VOLTAGE . . .o et v s eivenecenensnrenennsransos . 175 mazx
PEAK NEGATIVE-PULSE GRID-N 0.1 (CONTROL-GRID) VOLTAGEf. .....0.00u0. -300 mazx
CATHODE CURRENT:

=Y beriaaes hereesanan 400 mazx

DO, .ttt it iestesesnasnanaanennns raseeane . 110 maz
GRID-NO. 2 INPUT. 4 et v rsersncnananneennsonrsncessnaaannss vreeenans . 2.5 max
PLATE DISSIPATION . . . ... ... ... iiiiiann, i e tarearnera 11 max
PeAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........ Vasesans trereerean . 200 max

Heater positive with respect tocathode. ..........ocviiniiiiiinnesan, 200mmax
BULB TEMPERATURE (At hottest point) . . ..........c.0ienennn sasresvens 210 max
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Maximum Circvit Value {(For maximum rated conditions):

Grid-No.1 Circuit Resistance. . . ... ....... vt iniiirrirnniennn s 0.47 max megohm
1+ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cyele. In a
525-line, 30-frame system, 15 per cent of one horizontal scanning eyele is 10 microseconds.

© Under no circumstances should this absolute value be exceeded.

11 An adequate bias resistor or other means is required to protect the tube in the absence of execitation.

s The de component must not exceed 100 volts.

TWIN DIODE—
HIGH-MU TRIODE

Miniature type used as combined
6AV6 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) .o vt s v eeinnnnssncansorsnnnnsas e e e 6.3 volts
HEATER CURRENT. . ..ot tiitrntanaraunenetanansinsnaennns et ir e 0.3 ampere
DIRFECT INTERELECTRODE CAPACITANCES:
Triode Grid to Triode Plate. . . . ... ... ...0iiiiiiiiraiiiariiirarrvarinas 2.0 N
Triode Grid to Cathode and Heater. . .. ... .................. Cheeaas 2.2 upf
Triode Plate to Cathode and Heater., . . ... ... ... ... it ierinnnnenns 0.8 upf
Diode No.2 Plate to Trrode Grid. .. ...ocvivtiivinnirnrisroraresiins o 0,04 max upf
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. ..... et eh et a et e ee e et 300 max volts
GRID VOLTAGE, Positive Bias Value. . . ......... i ittt iiiinens, 0 max volts
PLATE DIS8IPATION. . ..ttt iententnnerssneansasarassasenansasoasas 0.6 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ............... st et 90 max volts
Heater positive with respect tocathode. . ... ... .ot it irinnnnnns 90 max volts
Characteristics:
Plate Voltage. . . . .. . ittt a et ctnenisisnns erees Cisan 100 250 volts
Grid Voltage. . . ... i iit it it nesavinecrersanersvaners e -1 -2 volts
Amplification Factor. . .. .. . it iiiiiteiatitnensnnraans 100 100
Plate Resistance. . . ... .t ieiinrererrrernnanenenarasonens 80000 62500 ohms
Transconductanece........ hassarasese e ara et ae by 1250 1600 pmhos
PlateCurrent. ........civonnunn. e ettt 0.50 1.2 ms
Maximum Rating: DIODE UNITS
PLaTBE CURRENT (Each Unit). . . ... vttvt ittt ittt tianaannnnns 1.0 max ma

The two diode plates are placed around a cathode, the sleeve of which is common to the triode
unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not recommended.

INSTALLATION AND APPLICATION ,fVERASE Dobe cramacTeRisTics
Type 6AV6 requires miniature seven- Tt 6AVE  E Jo3voLts
contact socket and may be mounted in any £ ST
position. Outline 13, OUTLINES SECTION. "
When the heater is operated on ac with = 140
a transformer, the winding of the transformer \ \o
which supplies the heater circuit should oper- ¥ 120
ate the heater at the recommended value for f \ 9
full-load operating conditions at average line A o 0‘%‘
voltage. Under any condition of operation, g S
the heater voltage should not be allowed to 5 o S
rise more than 109, above the rated value. z o0z
When the 6AV6 is used in automobile re- 2 w
ceivers, the heater terminals should be con- 5 \ éor
nected directly across a 6-volt battery. o &
In receivers that employ a series-heater g 40
connection, the heater of the 6AV6 may be l0
operated in series with the heater of other / ST \ 20
types having the same heater-current rating. 7 ~— \
The current in the héeater circuit of the 6AV6 4 /LTI o
should be adjusted to the rated value for the DC VOLYS DEVELOPED BY DIODE
2CM—-6BTST

normal supply voltage. Refer to ELECTRON
TUBE INSTALLATION SECTION, Filamem and Heater Power Supply, for
a discussion of arrangement of heaters in series-heater or ‘“‘string’’ connection.
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The cathode of the 6AV6 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
gide of the dc plate supply which is furnished either by the dc¢ 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 connection, 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 6AV6 is recommended for use only in resistance-coupled
circuits, Refer to the RESISTANCE-COUPLED AMPLIFIER SECTION, Chart

20 for typical operating conditions.

Grid bias for the triode unit of the 6AV6 may be obtained from a fixed source,
such as a fixed-voltage tap on the de power supply, or from a cathode-bias resistor.
It should not be obtained by the diode-biasing method because of the probability
of plate-current cutoff, even with relatively small signal voltages applied to the
diode circuit.

AVERAGE PLATE CHARACTERISTICS

TRICDE UNIT
3,
°/

TYPE GAVE

E¢ = 6.3VOLTS

W

PLATE MILLIAMPERES

.,
i

/
/
7

A/
]

0 40
PLATE VOLTS P2CM-08T9T

HALF-WAVE VACUUM
RECTIFIER

Glass octal type used as a damper
tube in horizontal deflection circuits of 6AX4-GT
television receivers. Qutline 22, QUT-
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 61.

HEATER VOLTAGE (AC/DC) . . .ottt ittt et it ie e nesssnsnnsnsnanes 6.3 volts
HEATER CURRENT, . .. ..ttt ttanenninneranninsssiarsesssnsnscssasess 1.2 amperes
Maximum Ratings: DAMPER SERVICE
PEAK INVERSE PLATE VOLTAGE. . . ... . .ttt ies e sesosessnsaacnns 4000 max volts
PEAK PLATE CURRENT. . . ... ... ittt tiint it sseanneseessannnsenansns 600 max ma
HoT-SWITCHING TRANSIENT PLATE CURRENT:

For duration of 0.2 second max........ e st iiesasa sttt 3.0 max amperes
DO PLATE CURRENT. ...ttt vt cste e iecetanesnenennnenessnansnenns 125 max ma
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ...... Ceserrersanacnnans 4000mmazx volts
Heater positive with respect tocathode. . ........................, .. 100 maz volts

s The de component must not exceed 900 volts,

FULL-WAVE VACUUM RECTIFIER oz (3)

6 AX 5 GT l(}la?S g(i:tal type uieﬁl ip powgr
- supply of radio equipment having mod-
erate dc requirements. The heater of H e‘/ (D
this tube can be operated from the (1 )" (e)
same transformer winding that sup- NC K
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 6AX5-GT prevents excessive voltages from appearing
across filter capacitors during warmup, and, as a result, permits the use of electro-
lytic filter capacitors having lower peak voltage ratings than required for a filament-
type rectifier tube.

HEATER VOLTAGE (AC) . st tvevvearennrnneeanaarsonnsssnsseeesonnssnes . 6.3 volts
HEATER CURRENT. , .....c00vu.n. f et acteeasseneanreatat st esnaana . 1.2 amperes
. . FULL-WAVE RECTIFIER
Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . . ... .0tttittinirnneenrsensssnsnonsonss 1250 max volts
PEAK PLATE CURRENT PER PLATE. . ... ...... .00 'uv'eunnnn Ve eeeraanaa 375 mazx ma
HoT-SWITCEING TRANSIENT PLATE CURRENT
For duration of 0.2 second maximum. . ... .. ... ... unrertnrnrnrnannns 2.6 max amperes
AC PLATE SUPPLY VOLTAGE PER PLATE (RMS8) . . . .. vivenunenneuennnenns See Rating Chart
DC Ovutput CURRENT PER PLATE (RMS). . ........... et teaaaraen. See Rating Chart
PEAXK HEATER-CATHODE VOLTAGE:
Heater negative with regpect to cathode. ... . irii it enseneeneenss 450 maz volts
Heater positive with respect tocathode. . . . ... ...v.vivirvuiiununnn... 450 max volts
Typical Operation with Capacitor Input to Filter:
AC Plate-to-Plate Supply Voltage (rms). . . ... oo vvvernenennnnn 700 900 volts
Filter Input Capacitor®. . . . . . ... .. ..ttt e e iarnneennns 10 10 uf
Effective Plate-Supply Impedance Per Plate. . ................. 50 105 ohms
DC Output Voltage at Input to Filter (Approx.):
At half—load current of {624(5) E: e n:.......-: 3.-9.5 520 33%3
At full-load current Of { lgg 3: ......:........ .......... 350 4;0 :g{g
Voltage Regulation (Approx.):
Hali-load to full-load current. . ... .....cocvvuunnns R 1. 50 volts
Typical Operation with Choke Input to Filter;
AC Plate-to-Plate Supply Voltage (rms).......... Ceeescaneans 700 900 volts
Filter Input Choke. .. ... ... ... ... i ciiinnnnn ereeeaas  10F 10# # henries
DC Output Voltage at Input to Filter (Approx.):
SHma........... rereesreenaas . 270 - volts
At half-load eurrent of {62.5 ma ...l TS 365 volts
150 ma ............... eraaeraas 250 volts
At full-load current of { 125 M& oo - 350 volts
Voltage Regulation (Approx.):
Half-load to fulldload current. . ... ... ..o inenrvrnnnsen 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 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 35 ma. For load currents less than 35 ma, a larger value of inductance is required for
optimum regulation.
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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 also give information as to the
effect on regulation of various sizes of chokes. The solid-line curves show the dc
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
1 1 1 I 1 1
TYPE BAX5-GT Epc6.3 vOLTS !
| WS CAPACITOR OR CHOKE INPUT
S5\ CHOKE INPUT ONLY

1
I l ! MAx.IOPERATIN VALUE

80
75 WITH CHOKE INPUT| TO Fi7 3
K NN W TYAX $a
A B ITH CAp, OPF n
- + ¥ LR, C’TOR B
; 5 INP &
g 5 )‘(o
SO R B = )‘06:’

OC OUTPUT MILLIAMPERES PER PLATE
»

n

Q 100 200 300 400 500

AC PLATE SUPPLY VOLTS (RMS)PER PLATE
G2CM-T7363T
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OPERATION CHARACTERISTICS
FULL -WAVE CIRCUIT, CAPACITOR INPUT TO FILTER

OPERATION CHARACTERISTICS
FULL-WAVE CIRCUIT, CHOKE INPUT_TO FILTER

TYPE 6AX5-GT Egp= 6.3 VOLTS AC - TYPE 6AXS-GT E+-=%30VKC:EI%T56 :CNHN'ITE
FILTER-INPUT CAPACITOR = CH (
=|o;§+‘ INDUCTANCE -
TOTAL EFFECT. PLATE — =meesCHOKES OF VALUES
SUPPLY IMPEDANCE PER DR ShowN
50 OHMS FOR s
oot 6000 - — BOUNDARY LINE FOR
* 7\ PLATEY 05 83%"3{{:}0‘;: > A\ CHOKE VALUES SHOWN
N5 CURVES 647 v CEK=SEE RATING
ADK = SEE RATING CHART Ay CHART =1
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92CM -7382T 22CM-T3T9T
POWER TRIODE e o

Glass octal type used in output stage of
radio receivers and amplifiers. Outline 42, OUT-
LINES SECTION. Tube requires octal socket
and may be mounted in any position, For in-
stallation and application information, and
typical operation as a single-tube class A am-
plifier, refer to type 2A3. Filament volts (ac/dc),
6.3; amperes, 1.0. Maximum ratings as push-

6B4-G

pull class AB) amplifier: plate volts, 325; plate dissipation, 15 watts. Type 6B4- G

for renewal purposes.

PUSH-PULL CLASS AB, AMPLIFIER
Typical Operation (Valves are for Two Tubes):

©

rCeAADs
NOMON

used prmc}pally

Fixed Bias Cathode Bias
Plate Voltage. . ... i i e e 325 325 volts
Grid Voltage*........... e ety -68 - volts
Cathode-Bias Resistor. .. .. ..........cc0uvuunn.. e Cee - 850 ohms
Plate Current. . .. ... .. ... i i, Cvee e 80 80 ma
Effective Load Resistance (Plat&tmplate) ...................... 3000 5000 ohms
Total Harmonie Distortion. .. ........... .. ... 0iiiirnrernenn. 2.5 b per cent
Power Qutput. .. ............... . ey - 15 10 watts
* Grid voltage referred to mid-point of ac-operated filament.
DIRECT-COUPLED POWER TRIODE P1y =T

Glass type used as class A, power amplifier.
One triode, the driver, is directly connected
within the tube to the second, or output, triode.
Outline 38, OUTLINES SECTION. Tube re-
quires six-contact socket. Heater volts (ac/dc),
6.3; amperes, 0.8. Characteristics of input and
output tricdes as ¢lass A: amplifier follow. Input
triode: plate volts, 300 mazx; grid volts, 0; plate

6B5

ma., 8. Output triode: plate volts, 300 maz; plate ma., 45; plate resistance, 24000 ohms; load resistance,
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only.
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TWIN-DIODE—HIGH-MU TRIODE

Glass actal type used as combined detector,
amplifier, and ave tube. Qutline 35, OUT-
LINES SECTION. Tube requires octal socket.
Heater volts (ac/de), 6.3; amperes, 0.3. Within
its triode maximum plate-voltage rating of 250 686-6
volts, this type is similar electrically to type
63QT and curves under that type apply to the
6B6-G. This ia a DISCONTINUED type
listed for reference only.

P02 TWIN-DIODE~—
2y Py REMOTE-CUTOFF PENTODE

Glass types used as combined detector, am-

plifier, and ave tubes. Outline 36, OUTLINES 6B7
K SECTION. These types fit the small seven-con-
G3p taet (0.75-inch, pin-circle diameter) socket. Ex- 6B7S

cept for interelectrode capacitances, the elec-

trical characteristics of the 6B7 are identical

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

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

H *H

TWIN-DIODE—
REMOTE-CUTOFF PENTODE

Metal type 6B8 and glass octal type 6B8-G
are used as combined detector, amplifier, and 688
ave tubes. Outlines 4 and 35, respectively,
OUTLINES SECTION. Type 6B8 iz used
principally for renewal purposes; 6B8-G is a 6B8-G
DISCONTINUED type listed for reference
Gap only. Tubes require octal socket. Type 6B8-G

requires complete shielding of detector circuita.

Heater volts (ac/de), 6.3; amperes, 0.3. Maximum ratings of pentode unit as class A amplifier: plate
volts, 300 max; grid-No.2 (screen) volts, 125 max; grid-No.2 supply volts, 300 max; grid-No.1 volts,
0 min; plate dissipation, 3.0 max watts (6B8), 2.25 max watts (6B8-G); grid-No.2 input, 0.3 maz watt.
For typical operation as a resistance-coupled amplifier, refer to Chart 5, RESISTANCE-COUPLED
AMPLIFIER SECTION.

5:6B8
NC:688-C

H P
ORNE) . REMOTE-CUTOFF PENTODE
" ( (©7 Miniature type used as rf ampli-
‘L fier in standard broadcast and FM re- 6B A6
:553 Ja ceivers, as well as in wide-band, high-
O, frequency applications. This type is
Gy similar in performance to metal type

68G7. The low value of grid-No.l-to-plate capacitance minimizes regenerative
effects, while the high transconductance makes possible high signal-to-noise ratio.

HEATER VOLTAGE (AC/ D) . . o o i ittt it i tiatsatsnsneanrasisesenananaes 6.3 volts
HEATER CURRENT . . .o oottt ittt et oo e et aa e aa e ta st a e saieannnaeens 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid No. L to Plate. . . ... .ottt ittt s e et taeannesraansan 0.0035 max puf

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 puf

Plate to Cathode, Heater, Grid No.2, Grid No. 3, and Internal Shield.. 5.0 ppf
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE . |, ..t r it aiac s nee et aseassneeeronesansnes 300 max volta
GRID-NO.2 (SCREEN) VOLTAGE . . .. ... .0ttt it cnnaassasnssasansansa See curve page 64
GRID-NO.2 SUPPLY VOLTAGE., . ... ... .t rernriteroaisnssnsanrassanans . 300 max volts
PLATE DIBBIPATION . . . . ...ttt iienuareane & ttannnassassnns 3 max watts
GRID-No0.2 INPUT:

For grid-No.2 voltagesup to 150 volts. ... . ... ... ... iiiiennnnan 0.6 max watt

For grid-No.2 voltages between 160 and 300 volts. . .................. See curve page 64
GRID-N0O.1 (CONTROL-GRID) VOLTAGE:

Negative biag value. . . . ... ... ... .. .. .. ittt raeteanacannens 50 max volts

Positive bias value. . . . .. ... ... .. ittt s et iaas et e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ........ .. ciiiirirnrnnnans 90 max volts

Heater positive with respeettocathode. . .. ......... . .oiiiviniiennn 90 mazx volts



RCA Receiving Tube Manual

Typical Operation:

Plate Voltage. . . ..ottt ittt it i i iiereennnnnnes 100 250 volts
Grid No.3 (SupPDPressor) ......ciittnnnnirinncesnnrecaness Connected to cathode at socket

Grid-No.2 Voltage. . . . ... ... ittt et iaannansn 100 100 volts
Cathode-Bias Registor. . . . .........vvivrniuesrrnnnnnns 68 68 ohma
Plate Registance (ADPProX.) . ... .cviitiiintrenenronrnnonens 0.25 1.0 megohm
Transconduetance. . ... ........ ... itiiinnrnrinnnnnnnn, 4300 4400 umhos
Grid-No.1 Bias (Approx.) for transconductance of 40 umhos.. . -20 -20 volta
Plate Current. .. ... .. .. it itieirints v isnnninsonin. 10.8 11 ma
Grid-No.2 Current. . .. ..ottt ittt it 4.4 4.2 ma,

INSTALLATION AND APPLICATION

Type 6BAS6 requires miniature seven-contact socket and may be mounted in
any position. Outline 13, QOUTLINES SECTION. For heater and cathode con-
siderations, refer to type 6AV6.

Control-grid bias variation will be found effective in changing the volume of
the receiver. In order to obtain adequate volume control, an available grid-No.1-
bias voltage of approximately 50 volts will be required. The exact value will depend
upon the circuit design and operating conditions. This voltage may be obtained,
depending on the receiver requirements, from a potentiometer across a fixed supply
voltage, from a variable cathode-bias resistor, from the avc system, or from a
combination of these methods,

The grid-No. 2 (screen) 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.3 prac-
tically removes these effects, it is practical to obtain grid-No.2 voltage through a
series~dropping resistor from the plate supply or from some high intermediate
voltage, provided the source does not exceed the plate-supply voltage. With this
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to
maximum value of the resistor controlling cathode bias. In some cases, it may
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum
value is allowable because both the grid-No.2 current and the plate current are
reduced simultaneously by a sufficient amount to prevent damage to the tube. It
should be recognized that, in general, the series-resistor method of obtaining grid-
No.2 voltage from a higher voltage supply necessitates the use of the variable
cathode-resistor method of controlling volume in order to prevent too high a volt-
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this
manner, the remote ‘‘cutoff’’ advantage of the 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

AVERAGE PLATE CHARACTERISTICS

18 - v N
b TYPE 68A6
& Ep = 8.3 VOLTS
GRID-Nt 2 VOLTS = 100

{ GRID-NT 3 VOLTS =0
|24

-1
1L

/
LY ' -2
1’—7!(: EC|=0

"-_._2 —

| o st— —

-3

GRID-Nt} VOLTS Ecj=-4
-5

Iy -7

’/_ -2 -1

3 400 []
PLATE VOLTS 02CM-6609T
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an effect on the change in plate resistance with variation in grid-No.3 (suppressor)
voltage in case grid No.3 is utilized for control purposes.

Grid No. 3 (suppressor) 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

Miniature type used as converter
in superheterodyne circuits especially 6BA7
those for the FM broadcast band. Out-

line 17, OUTLINES SECTION. Tube

requires noval nine-contact socket and

may be mounted in any position. Its characteristics are similar to those of metal
type 6SB7-Y. For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AG/DC) . .....vvevirnnnens e serceerraae e vene 6.3 - volts
HEATER CURRENT. ... ...uiivvrenarivranesonanrssotosansanse v 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.3 to All Other Electrodes (RF Input)............ eraeaan 9.6 npf
Plate to All Other Electrodes (Mixer Qutput)........... et taranaa 8.3 aut
Grid No.1 to All Other Electrodes (QOscillator Input)........ i 6.7 uuf
Grid No.3toPlate. . .........coirivineiinnrnannns Pecavereranse 0.19 maz puf
Grid No.lte Grid No.3 . .......... Ceriteiaserreenan st recraraa 0.1 max uuf
Grid No.l1 to Plate. . .. ... u.uineiniiencerineecrssnennesssonans 0.056 max pul
Grid No.1 to All Other Electrodes Except Cathode. . .............. 3.4 puf
Grid No.ltoCathode. .. ..... ... ... it iiuaanans Ceteas 3.3 nuf
Cathode to All Other Electrodes Except Grid No.1......... trernen 4.0 vl
Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. ., .. ..viviinurnnensasertnrasnrsancnsnannnas Ceeeete 300 max volts
GRID-N0.5-AND-INTERNAL-SHIELD VOLTAGEA . ... ... .. civrrernsssnnnn 0 maz volts
GRIDS-N 0.2-AND-N 0.4 (SCREEN) VOLTAGE. . . . . ... ...ttt rnsanains 100 maz volts
GRIDS-N0.2-AND-NO.4 SUPPLY VOLTAGE. ... ... ....¢cocvervuua- P 300 max volts
PLATE DIBSIPATION . . . .ttt ittt tinatsssannesissssranssscsanannns 2.0 maz watts
GRIDS-NO.2-AND-NO.4 INPUT. . . ... ittt istnesivannraasssns 1.6 mazx watts
TOTAL CATHODE CURRENT ... ......c.iiiuemoaatansssanannnsorcannnss 22 max ma
GRID-N0.3 VOLTAGE:
Negative bias value. . ........ ... iiiiiervnnns BN teeamann 100 mazx volts
Positive bias value . ............ evranas eraeareetassncennssannen ¢ mazx volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode......... teres et arantenne 90 max volts
Heater positive with respect tocathode . .......ccviiiieninrrnnnens 90 mazx volts
Characteristics (Seporate Excitation).*
Plate Voltage . . ....covuvivivnaons rasanes Cseersaesreaanaan 100 250 volts
Grid No.5 and Internal Shield& ........... ieeesasesenvansan Connected directly to ground
Grids-No.2-and-No.4 (Sereen) Voltage .. .......coovvvuivuunas 100 100 volts
Grid-No.3 (Control-Grid) Voltage . .......ciiivinenrcenannnes -1.,0 -1.0 volt
Grid-No.1 (Oscillator-Grid) Resistor . .............. eenerrane 20000 20000 ohms
Plate Resistance (ApPProx.) . . ........cciviriincsrrosiasvnnns 0.5 1.0 megohm
Conversion Transconductance. .. ........ccvvvriierrctnnaraans 900 950 pmhos
Conversion Transconductance (Approx.)* . .........ccvvnneenn. 3.6 3.5 umhos
Plate Current . .. ..o i ieiiiirttirnrate e rrrenerrcnnanaonna 3.6 3.8 ma
Grids-No2-and-No.4 Current . ...........cciviiicnivinnneersn 10.2 10 ma
Grid-No.l Current . ... ...covvecveinenmcrssancatsttaneassans 0.35 0.385 ma
Total Cathode Current...........c.c..vieianrennrneneaiasens 14.2 14.2 ma

NOTE: The tranaconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil-
lating) is approximately 8000 umhos under the following conditions: signal applied to grid No.l at zero
bias; grids Ne.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the
plate current is 32 milliamperes, and the amplification factor is 16.5.

¥The characteristica shown with separate excitation correapond very closely with those obtained in a
self-excited oscillator circuit operating with zero bias.

#With grid-No.3 bias of —20 volts.
Alnternal Shield (pins No.6 and No.8) connected directly to ground.
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UHF MEDIUM-MU TRIODE

Miniature type used as an rf am-

6BC 4 plifier in the cathode-drive circuits of

ubf television tuners covering the fre-

quency range of 470 to 890 megacycles

per second. Outline 10, OUTLINES

SECTION. Tube requires miniature nine-contact socket and may be mounted in
any position.

HEATER VOLTAGE (AC/DC) . ..\ i ttitt s ee et e et e e e e e 6.3 volts
HEATER CURRENT. . ... .\ttt ittt et e e e e 0.225 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid to Plate. . . ... ... ... e 1.6 puf
Grid to Heater and Cathode. .. ......... .. ... ... ... ... ... ... ... ... 2.9 upl
Plate to Heater and Cathode. . ........ .. .. ... ... . .. ... .. . ... ... 0.26 frm g
Heater to Cathode.. ... ...... ... ... i, 2.7 frm)

PLATE VoL TAGE ., . ... . ittt et e e e e e e, 250 max volts
PLATE DISSIPATION . . .\ttt tin e erte it e et e e e e 2.6 max watts
CATHODE CURRENT . . . oo\ttt ittt it vt e e e e e e e e 25 max ma
PEAK HEATER-CATHODE VOLTAGE:
Hesater negative with respect tocathode. . ... ...... ... .............. 75 max volts
Heater poaitive with respect tocathode. . . .. ........... .00 iieoui.. 76 max volts
Characteristics:
Plate Bupply Voltage. . ... ... e e 150 volts
Cathode-Bias Resistor. . . ... .. ... .. .. .. .. .. ... .. 100 ohms
Amplification Factor. . .. ... ... ... 48
Plate Resistance. . .. ... ... .. . ... . . . . 4800 ohms
Transconducta8niee. . . ...t it i 10000 pmhos
Grid Bias (Approx.) for plate current of 10 ez, . .. .. .. .......... ... ..... -10 volts
Plate Current. . ... ..ot et et 14.5 ma

Maximum Circuit Valve (For maximum rated conditions):

Grid-Circuit Resistance:
For fixed-bias operation. .. .. e e e e Not recommended
For cathode-bias operation. . ... .......... . ... . i 0.5 mar megohm

AVERAGE PLATE CHARACTERISTICS

T L] '
TYPE BBC4 Io/
Ef=6.3 VOLTS 4 .
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SHARP-CUTOFF PENTODE

Miniature type used in compact
radio equipment as an rf or if amplifier
at frequencies up to 400 megacycles
per second. Outline 13, OUTLINES
SECTION. Tube requires miniature

6BCS5

seven-contact socket and may be mounted in any position. Except for a slightly
higher transconductance, this type is similar electrically to type 6AGbH. Heater
volts (ac/dc), 6.3; amperes, 0.3. For heater and cathode considerations, refer to

type 6AV6.
TRIPLE DIODE

Miniature type containing three
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-

6BC7

tion FM discriminator and AM detector tube. Outline 14, OUTLINES SECTION.
Tube requires nine-contact miniature socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . . oottt ittt i iaeee v e enae s
HEATER CURRENT. . . ...ttt tnetnn e e et taaa e s
DirRECT INTERELECTRODE CAPACITANCES (Approx.):
Plate No.l to Cathode No.1, Heater, and Internal Shield..............
Plate No.2 to Cathode No.2, Heater, and Internal Shield..............
Plate No.3 to Cathode No.3, Heater, and Internal Shield..............

Maximum Ratings (Each Diode Unit):

PEAK INVERSE PLATE VOLTAGE. . . . .. ..ttt ittt ittt i taieeonnan s
PEAK PLATE CURRENTX. . . ... ... i it it ittt ianaen e s
DC OUTPUT CURRENT. . . ... ittt ittt et et e e e
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. ............................
Heater positive with respect tocathode. ... ............. ... ... ... ...

200 max
200 max

volts
ampere

ppf
upf

puf

volta
ma
ma

volta
volta

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

SHARP-CUTOFF BEAM TRIODE

Glass octal types used for the
voltage regulation of high-voltage,
low-current dc power supplies in color
television receivers. Outline 32, QUT-
LINES SECTION. Tubes require oc-

6BD4
6BD4-A

tal socket and may be mounted in any position. Type 6BD4, which is a DISCON-
TINUED type listed for reference only, has a maximum de plate voltage of 20000
volts, a maximum unregulated dc supply voltage of 40000 volts, and a maximum

plate dissipation of 20 watts.

HEATER VOLTAGE (AC/DC) . . ittt ve it i ta i tnaa e aasrassiasnnasns
HEATER CURRENT. . ..\ vt tereenssnteastansesoottanassnarnsennnnsens
DIRECT INTERELECTRODE CAPACITANCES:
Grid to Plate. . .. .. ... .. i tiaree it it
Grid to Cathode and Heater. . . .......... it itiininniaronns
Plate to Cathode and Heater. .. . .. ... ... . . .. .. . it ianinnnnn
AMPLIFICATION FACTOR . . . ... ittt it iitar e itannnacaranannacanens

VOLTAGE-CONTROL SERVICE
Maximum Ratings:

DO PLATE VOLTAGE, . . ..o vt inrieiratonnasstsanrvotsssssonnns seeas
UNREGULATED DC SUPPLY VOLTAGE . . ... irrrsrsnvnstarernsnssosassnnnss

volts
ampere

uuf
puf
wuf
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GRID VOLTAGE:

DCVa‘ue .............. s asen te B LA te N e RddAgenndnbagrrassnee '—125maz Voltﬂ

Peak Value. ................... -650 max volts
DC PLATE CURRENT. .. ...00cvuu- etdsaaseenesr st bsseosren tesssasss 1.6 mazx ma
PLATE DISSIPATION. .. ........00vvrnrnnnens treitensaerae bttt ersanne 25 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode..... Ceateesiicinnsnarsarianns 180 max volts

Heater positive with respeet to cathode.,...... trrireane e Sersaaa 180 max volts

Maximum Circuit Value:
Grid-Circuit Resistance:

With unregulated supply having an equivalent registance of at least 8

ORI, | ottt i e e e e e 4*mazr megohms
* Thii value must be reduced if the equivalent resistance of the unregulated supply is less than 8
megohmas,
AVERAGE TRANSFER

CHARACTERISTICS
TYPE 6BD4-A
- Ef = 6.3 VOLTS
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REMOTE-CUTOFF PENTODE

Miniature type used as rf or if
6BD6 amplifier in radio receivers. This type ‘L ©
is similar in performance to metal type fg J "
65K 7. Outline 13, OUTLINES SEC- ()
TION. Tube requires miniature seven- :
eontact socket and may be mounted in any position. For heater considerations,
refer to type 6AV6.

Gy

HEATER VOLTAGE (AC/DC). . .........cuv.n. et e tertare et e 6.3 volts
HBEATER CURRENT . . ...ttt inr cresntnsaeiotonsansrentsassnnassnssnes 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid Nol to Plate. . ... ... .. i i it ettt e cerernnnennanas 0.006 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shieid..., 4.3 puf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield...... 6.0 i
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE . . .. it vtivraracnanoasnereaeesossttoasasussoneennneases 300 mazx volta
GRID-NO.2 (BCREEN) VOLTAGE. . . .0ttt teeraintreraeanearsonnaisssssnnnes 125 max volts
PLATE DISSIPATION, ..... b ettt taa et iaiae ettt e aaaans - 3.0 max watts
GRID-NO. 2 INPUT. . ... ot i iitiiniiitneornaretosanonnsarssnans fersanan 0.65 mazx watt
TOTAL CATHODE CURRENT ., . . ..ttt iiiet it ueerontonnonnesaneansnasscan 14 max ma
PEAKXK HEATER-CATHODE VOLTAGE: )
Heater negative with respect to cathode. .................. M ieeriasaes 90 max voita
Heater positive with respecttocathode. ............. ... cuiunn... “es 90 mazx volts
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Typical Operation:

Plate Voltage. . ... .vvv ittt iiisrecrrannsenen 100 125 2560 volts
Grid-No.3 (Suppressor). . ... .. ouvvveiiernnsnronnnennns Connected to cathode at socket
Grid-No.2 Voltage. .. ....... it vttt iinininanss 100 125 100 volts
Grid-No.1 (Control-Grid) Voltage. .. .............. -1 -3 -3 volts
Plate Resistance (APProX.). . ... ..cvvvvnrrevenanss 0.15 0.18 0.8 megohm
TrangeonductBRCe. . . . ocvvvrveeennrrenns PN . 2550 2350 2000 umhos
Grid-No.1 Bias (Approx.) for

transconductance of 10 ymhos, . ......... R =35 —45 ~356 volts
Plate Current. ... ... ...ttt reenctiarganacans 13 13 9 ma
Grid-No.2 Current. ... .......000.. PN .. 5 33 3 ma

OO 62 PENTAGRID CONVERTER
" O Miniature type used as converter
‘ ‘ in superheterodyne circuits in both the 6B E6
A

RO, Qe standard broadcast and FM bands.The
0) 6BE6 is simlar in performance to
Ci metal type 6SA7. For general discus-

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP-
PLICATION SECTION.

HEATER VOLTAGE (AC/DC) . .\ v it it e eneennestesrononesonenaeeessnas 6.3 volts
HEATER CURRENT, ., .......0conuerenrnnn e et 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Without With
Ezxternal © External
Shield Shield

Grid Nod3 toPlate. .. .. ... ... ... i iiiiiienivnn.. 0.30 maz 0.25 max uuf

Grid No3toGrid No.l. . ........ ... ...covrnenen.. 0.15 max 0.15 max puf

Grid No.1 to Plate, . .. ... e e et e, 0.10 max 0.05 max puf

Grid No.3 to All Other Electrodes. ................. 7.0 mazx 7.0 max put

Grid No.1 to All Other Electrodes. . ................ 5.5 mazx 5.5 max uuf

Plate to All Other Electrodes . . .................... 8.0 13.0 ant

Grid No.l1 to Cathode and Grid No.5............... 3.0 3.0 mi

Cathode and Grid No.b to All Other Electrodes except

Grid No.L, .. i i it e e 15.0 20.0 frng

Maximvm Ratings: CONVERTER SERVICE
PLATE VOLTAGE. . ... ittt ettt teinnceetnnernsseeseasssenesnnsnnens . 300 mazx wvolts
GRIDS-NO.2AND-NO.4 (BCREEN) VOLTAGE. . . .. ... uiuiveerernunrsnrrnen 100 max volts
GRIDS-NO.2-AND-IN0.4 SUPPLY VOLTAGE. . . ... . vtvrtrirnsnntncanannnnes 300 maz volts
PLATE DISSIPATION . . . oottt ettt e e e cartmsr e tae s anrrsnesssensns . 1.0 max watt
GRIDS-NO 2-AND-NO4 INPUT. . ... . ittt iiiir i e s . 1.0 max watt
ToTAL CATHODE CURRENT. . .... bt et atteretracaa ettt 14 max ma
GRID-N0.8 VOLTAGE:

Negativebias value. . . . ... ... . . i i i i iie e, 50 max volta

Positive bias value. . . . ... .. i i i i it i ‘e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. . .. ..........hivirieinnnn.. . 90 max volts
Typical Operation (Separate Excitation):*
Plate Voltage. . . ......... .. ittt iensnnrannneas 100 250 volts
Grids-No.2-and-No.4 (Screen) Voltage. . .. .......couvueran. 100 100 volts
Grid-No.1 (Oscillator-Grid) Voltage (rms). . ................ 10 10 volts
Grid-No.3 (Control-Grid) Voltage. . . ...........ccoiiinn... -1.5 -1.5 volts
Grid-No.l (Oscillator-Grid) Resistor. . . ........cvvvvnnvenn. 20000 20000 ohms
Plate Resistance (Approx.). ............. ot 0.4 1.0 megohm
Conversion Transconductance. ... .............c.itiuuninn 455 475 pmhos
Grid-No. 3 Voltage for conversion transconductance of 10 umhos ~30 -30 volts
Plate Current .. ....... ... . .0ttt itre e itenneannns 2.6 2.9 ma
Grids-No.2-and-No.d Current. . ...ttt nnn 7.0 6.8 ma
Grid-No.1 Current., .. .................. e e 0.5 0.5 ma
Total Cathode Current. . ... ............. ..t ineinnn 10.1 10.2 ma

Note: The transconductance between grid No.1 and grids No.2 and No.4 eonnected to plate (rot oscil-
lating) is approximately 7250 umhos under the following conditions: grids No.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 25 ma., and
the amplification factor is 20.

* The characteristics shown with separate excitation correspond very closely with those obtained in a
self-excited oscillator cireuit operating with zero bias.
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INSTALLATION AND APPLICATION

Type 6BE6 requires miniature seven-contact socket and may be mounted in
any position. Qutline 13, OUTLINES SECTION. For heater and cathode con-
siderations, refer to type 6AV6

Because of the special structural arrangement of the 6BE6, a change in sugnal—
grid voltage produces little change in cathode current. Consequently, an rf voltage
on the signal grid produces little modulation of the electron current flowing in the
cathode circuit. This feature is important because it is desirable that the impedance
in the cathode circuit should produce little degeneration or regeneration of the
signal-frequency input and intermediate-frequency output. Another important
feature is that, because signal-grid voltage has very little effect on the space charge
near the cathode, changes in ave bias produce little change in oscillator transcon-
ductance and in the input capacitance of grid No.l. There is, therefore, little
detuning of the oscillator by ave bias.

A typical self-excited oscillator circuit employing the 6BES is given in the
CIRCUIT SECTION.

In the 6BE6 operation characteristics curves with self-excitation, E, is the
voltage across the oscillator-coil section between cathode and ground; E_ is the
oscillator voltage between cathode and grid.

OPERATION CHARACTERISTICS
OPERQK}SNSEE;".%E&-?&E&:STICS WITH SEPARATE OSCILLATOR EXCITATION
TYPE 6BEG- ' ) J TvPE 6BE6
| Eg=6.3 VOLTS  PLATE VOLTS=250 L E,=6.3 VOLTS .
CRIDS-N22 & N*4 VOLTS =100 PLATE VOLTS = 250
| GRID-NY3 {CONTROL-GRID)VOLTS=~1 _| GRIDS-N22 4 NT4 VOLTS =100
GRID-N* | RE SISTOR-OHMS = 20000 @ L GRID- NP 3 (CONTROL-GRID)VOLTS =15 4
!:...,. GRID-N®} RESISTOR-0OH =
g 3 P(’.) X 100 (SEE TEXT) g § GRID-N® | csgni:h?f \?ARl:EsD 53000
§ lex=0. avosl.‘rs - - ~ADJUSTMENT OF OSCILLATOR VOLTAGE -
[r4
3 A 5 I
& 600 p= 5% b3 t T 1 T T
Y < RECOMMENDED  MINIMUM
3 A L~ VALUE OF Ic) _
) ) 7w s L
;'500 kY e w 800 16
v A2 z @ CATHODE CURRENT
z AT « £ /
5 400 y S o 3 \
2.0 2
3 f 1‘ a 600 5 [ - /f
8 200 ) g 2
5 &(400 w8 /
ud P, + 8 Y
F 200 N30 T A
z I 8 %
2 \20% 5200 Y 4
E 00 ‘A i 5
> 5.0 2
F3 . a
b [¥)
0.5 .0 1.5 0 0.4 0.8 .2
GRID-N21 MILLIAMPERES (Icy) GRID-N?I MILLIAMPERES (I1¢))
92CM-060825T 92CM-6624T
BEAM POWER TUBE
Minizture type used in audio output stage G
of television and radio receivers. Triode-con- H@3) ()2
6BF 5 nected, it is used as a vertical deflection ampli- \
fier in television receivers. Outline 16, OUT-
LINES SECTION. Tube requires miniature 23 N, 7 Gl
seven-contact socket and may be mounted in (1)
any position. This type is used principsally for ci
renewal purposes.
HEATER VOLTAGE (AG/DC).......... et eii et ernear e coen 6.3 volts
HEATER CURRBENT. . . ... ....iuusrunennennnsonnasnncnnss 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid Nol to Plate. ... .. ...... ... . 0.0t insaisinnnennss 0,65 upl
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. .. ....cvvvee 14 puf
Plate to Cathode, Heater, Grid No.2, and Grid N0.3. . . ...ororoes veae 6 puf
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Maximum Ratings: CLASS A: AMPLIRIER
PLATE VOLTAGE. . ., . ot ittt et ittt e e e et e et aeenses 250 max volts
GRID-NO,2 (SCREEN) VOLTAGE. . v vt ittt v tan s s tte e tasenesenaennaennnn 250 mazx volts
PLATE DISSIPATION . . .. ..t etvnenenannessasennscnessnesnesoaannns 5.5 max watts
GRID-NO. 2 INPUT. . .. e ittt e eenenassnaannnen 1.26 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. ... ... ..cvtirnicnrannnenn 200 mazx volts
Heater positive with respect to cathode. . ..., .... Heveassncecanacnnas 200mmax volts
a The de eomponent must not exceed 100 volts.
Characteristics:
Plate Voltage. . . ... . .. ittt inerearasenansseneanasnannns PN 110 volts
Grid-No.2 (Screen) Voltage., . ... .......co0iireeeennerennaannna einseas 110 volts
Grid-No.1 (Control-Grid) Voltage. . ... vttt iiriie it iiteiaraeannenn -7.5 volts
Peak AF Grid-No.l Voltage. ... ...... ... iitn.iiiiitrirssrsencenssnnn 7.6 volts
Zero-Signal Plate Current. ., .. ..........ccouvuu.on.. ettt taeeasenaa 49 ma
Maximum-8ignal Plate Current..... st a e aa et teea it 50 ma
Zero-Signal Grid-No.2 Current. . ...ttt irnriinreereraenenens 4 ma
Maximum-Signal Grid-No.2 Current. . .............c.iitiiirirennrunnnn 8.5 ma
Plate Resiatance (ApPDroX. ). . ... .ottt ittt narearnnnnanenanes 10000 ohms
T ransconductance. . . . ... .. .. ..ttt a e e 7500 umhos
............................................... 2500 ohms
........................................... 9 per cent
Maximum-Signal Power Output. . ....... ..ttt ittt ntnrsrneranssrnnens 1.9 watts
TWIN DIODE—
MEDIUM-MU TRIODE
Miniature type used in compact 6BF6
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 13, 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 6AVS.

HEATER VOLTAGE (AC/DC) . . ..t \o it in v oreae e ne s ensesnnaraeanaeeas 6.3 volts
HEATER CURRENT . . .. .. ... irerntrnensrnasnenernenesnenreeennnens 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES: Without With
External External
Shield Shield
Triode Grid to Triode Plate. . ..................... .. 2.0 2.0 upt
Triode Grid to Cathode. . . ................ccovrnnn. 1.8 1.8 upf
Triode Plate to Cathode. . . ............... ... ....... 1.1 0.8 puf
Plate of Diode Unit No.1 to Cathode................. 1.4 0.7 upf
Plate of Diode Unit No.2 to Cathode. . ............... 1.5 0.1 nuf
Plate of Diode Unit No.1 to Triode Grid.............. 0.06 mazx 0.07 max wpt
Plate of Diode Unit No.2 to Triode Grid............. . 0.056 max 0.06 max frn
Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER
PLATE VOLTAGE. . .. .. . ittt iei i ie it titaenatanasneasancnnnnas . 300 max volts
PLATE DISSIPATION. . ... c v itiarerr s ivtnnsnrennsnronnonsns rireranaes . 2.6 max watta
PEAX HEATER-CATHODE VOLTAGE!: :
Heater negative with respect to cathode.............. veaeas teeranean 90 mazx volts
Heater positive with respect to eathode. .. ....... tareresstiaaseans . 90 max voits
Typical Operation (With Transformer Coupling):
Plate Voltage. . ...... M tetecaertataanstattecantenrtteenaartateannrann . 260 volts
Grid Valtage. . ... ... ittt ettt eceereannrnrentnnenrearsonssennnn -9 volts
Amplification Factor. . .. ...ttt iiiriiitaiareseoserasanssnaanaanns 16
Plate Resistance. ... .. ......ccctiiiiiiuintnncennrnrncrerescsaasansnas 8600 ohms
Transconductance. . .........covecuracnans T anaee . 1900 umhos
Plate Current. .. ... .. ittt it iritatearseratoaronssatnsennsrnn 9.5 ma
Load Resistance. . ... .......c..covvinnnnn Cireeancatasnsrereerensanenn 10000 ohms
Total Harmonie Distortion. .. ............ Heeveraee s ettt 6.5 per cent
PowerOutput............cooevunu.n. e san ettt feeeianans 300 mw

DIODE UNITS

The two diode plates and the triode unit have 8 common cathode. Diode biasing of the triode unit
of the §BF6 is not suitable. For diode operation curves, refer to type 6AVE.
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

~59 I —
TYPE 6BF6
E §=6,3 VOLTS
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BEAM POWER TUBE o,

1 %)
6B G 6- G G ass octal type used as output

amplifier in horizontal-deflection cir-

cuits of television equipment and other "' W/ o H

applications where high pulse voltages

occur during short duty cycles. Out- NC Gz
line 44, 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).,..... Ceseemretetaasrtearacrosiannatanaat s 6.3 volts
HEATER CURBRENT. .. ....ivvvvsneeecnanssnnsonns Neet ettt 0.9 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid Nolto Plate., . .. .....coviiitinirrnvenunnsnnnne et 0.34 max paf

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

Plate to Cathode, Heater, Grid No.2, and Grid No.3. .. .............. 6.5 upf
PRANSCONDUCTANCED . . ... .. . . .. . . ittt ernterineeneanneesnsasonarnes 6000 smhes
MU-FACTOR, Grid No.2 to Grid No. 1%, . . ... ..ottt ittt csn e 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, 30-frame system
DO PLATE VOLTAGE. « vttt i it iitetenet e taaaeanseeaeoneisenanrosnaas 700 max volts
PEAK POSITIVE PULSE PLATE VOLTAGE™, . .. ... ... ittt vrcrannenass 6600 mazx volts
PEAK NEGATIVE PULSE PLATE VOLTAGE™. .. ... ... i it ererrrteneronna -1500 max volts
DC GRID-NO.2 (SCREEN) VOLTAGET. . . ..ot veirr i ieriinarvatarstosensnan 350 max volts
PEAK NEGATIVE PULSE GRID-NO.1 VOLTAGE*, , .. .. ... ... . creneonns -300 max volts
CATHODE CURRENT:

= 1. A 400 mazx msa

L 110 mex ma
PLATE DISSIPATIONTT © . vi ittt ittt ittt nttanerorinreatvnannsnnanes 20 max watts
GRID-NO.2 INPUT. .. ......... e e ettt e e 3.2 max watts
PeAK HEATER-CATHODE VOLTAGE: .

Heater negative with respect tocathode. ............................ 200 max volts

Heater positive with respect toecathode. . . ............. ... 200mmax volts
BuLe TEMPERATURE {At hottest point). . ... ....... ... ... ... ... ...... 210 max °C

Maximum Circuit Valve:
‘Grid-No.1-Circuit Resistance. . .. .......... .. it riniiiiineenen, 0.47 mar megohm

* The duration of the voltage pulse must not exceed 15% of one horizontal scanning cycle. In a 525-
line, 30-frame system, 15% 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.

t# An adequate bias resistor or other means is required to protect the tube in the absence of excitation.
A The de component must not exceed 100 volts.
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AVERAGE PLATE CHARACTERISTICS
WITHEc, AS VARIABLE

400 , r
TYPE 6BG6E6-G
Ef=6.3 VOLTS
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SHARP-CUTOFF PENTODE

Miniature type used as rf ampli-
fier particularly in ac/de receivers and
in mobile equipment where low heater= 6B H6
current drain is important. It is par-
ticularly useful in high-frequency,
wide-band applications. 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 6AVS.

HEATER VOLTAGE (AC/DC) . oot vttt tietettene e eeaee e eseeene e, 6.3 volts
HEATER CURRENT. . . o0 tttitt et e et e e e e e ereneeaeaneennn, . 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate, . . .. et n e et e e ettt 0. 00856 mazx uuf
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.4 upf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. ... 4.4 apd
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. ...... e wiireeiaaaes et tseaniraiananes e ieeaeaes . 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE. . . ...t vuttan i ersenssanscnaneserenanns See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. .. .ttt tettnetaeesesnnsaeeaneeeneanennn 300 max volts
PLATE DISSIPATION . 4 4 v v o vve v v rnnnsurereanennenssoennenassenss. e iaeaen 3 max watts
GRID-No0.2 INPUT:
For grid-No.2 voltagesup to 150 volts. . . .. .........cviurnnnnn,s Creeeas 0.5 max watt
For grid-No.2 voltages between 150 and 300 volts........... ienereens . See curve page 64
GRID-N 0.1 {CONTROL-GRID} VOLTAGE:
Negativebiasvalue. . ....................... et assnan s etnan 50 max volts
Positivebiasvalue. ............................. et itteanoonanenns 0 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. ....... eeiareeeens Crteriaeana 90 mazx volts
Heater positive with respect to cathode..... Cr e beacenreaaeaa e 90 mazx volts

Typical Operation and Characteristics:

Plate Voltage. . .... N4t et aaasa et aaen ettt eo e i e 100 250 volts
Grid-No.3 (Suppressor).......vovivriiirreneenenennnennnns Connected to cathode at socket

Grid-No. 2 Voltage ., . v ot it in ettt ittt e e et e e teanernnann 100 150 volts
Grid-No.1 Voltage. ......... e earae e P era et -1 -1 volt
Plate Resistance (ADPProx.) . .. verseaieneeerunnseneseroaennnn.. 0.7 1.4 megohms
TranscondUuctBiee. . . v uurutie et e inaenneeoneeonsenansonannis 3400 4600 pmhos
Grid-No.1 Bias for platecurrent of 10 ua . . .. ... ..ciivinenrevnn.. -5 7.7 volts
Plate Current. . ... ... ottt it iirrnenennnns treeeeea 3.6 7.4 ma
Grid-No.2Current. .................... S e ria e heeesenns 1.4 2.9 ma
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AVERAGE PLATE CHARACTERISTICS
T T T
TYPE 6BHG
E¢z8.3VOLTS
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REMOTE-CUTOFF PENTODE

Minijature type used as rf ampli-

6BJ6 fier in high-frequency and wide-band

applications. Features high transcon-

ductance and low grid-to-plate capaci-

tance. Outline 13, 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) . . .. oottt ittt ite e e ees e ireseareennss 6.3 volta
HEATER CURRENT. . ...t ittt ittt et ne s ttntsneesnnssnns 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES
Grid No.1 £0 Plate. . .. .. .. e et e e temtae e, 0.0035 mazx waf
Grid No.l1 to Cathode, Heater, Grid No. 2, Grid No. 3, and Internai Shield 4.5 upf
Plate to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield. ... 6.5 puf

Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE. . . ...ttt e e et et e et e e e e 300 mazx volta
GRID NO.2 (SCREEN) VOLTAGE. . . - . . ...ttt ettt et e e See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. ... .. .. ...ttt et e et raene e 300 max volis
PLATE D IS8T P ATION . . ... ittt ittt et et st eransaennasnrennn 3 max watts
GRID-No.2 INPUT:

For grid-No.2 voltages up to 150 volts. .. ........ ree e re e 0.6 max watt

For grid-No.2 voltages between 150 and 300 volts. . .................. See curve page 64
GRID-NO.I (CONTROL-GRID) VOLTAGE:

Negative bigs value. . ... ... ... ...ttt e 60 max volts

Positive bias value. . ... ... ... ... . . . . . e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect tocathode...........ccoovvuenunn. ... 90 maxr volts

Typical Operation:

Plate Voltage .. ......iiiniriei i it tireennrnnns veeeaen 100 250 volta
Grid No.3 (Suppressor) . ....coco vttt nnennetennnns Connected to cathode at socket

Grid-No.2 Voltage.............. @ e et 100 100 volts
Grid-No.l Voltage. . ....... ..., -1.0 -1.0 volt
Plate Resistance (APProX.). ... ....viiiine it iinnnns 0.25 1.8 megohms
FranBeonduetance. . .. ovt ittt ittt e it ta e 3650 3600 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 15 zmhos. ., =20 -20 volts
Plate Current. ... ... ... ittt ittt tiienrrnnsnencnes 9.0 9.2 ms
Grid-No.2 Current. ....... e r et ae et bt ey 3.5 3.3 msa
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AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

TYPE 68J6
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MEDIUM-MU TWIN TRIODE

Miniature type used as rf ampli-
fier in tuners of vhf television receivers
or as low-noise if preamplifier tube in 6BK7-A
uhf television receivers employing a
crystal mixer. Especially usefu] 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. Qutline 14, QUTLINES
SECTION. Tube requires noval nine-contact socket and may be mounted in any
position.

HEATER VOLTAGE (AC/DC) ............................................ 6.3 volta
BEATER CURRENT. . ... ... ittt iitensatnnannnns S eeme e 0.46 ampere

DIrRECT INTERELECTRODE CAPACITANCES:

Grid to Plate. . .. .. ... . . ittt 1.8 1.8 puf

Grid to Cathode, Heater, and Internal Shield. ............. 3.0 3.0 upf

Cathode to Grid, Heater, and Internal Shield.............. 6.0 6.0 ppf

Plate to Cathode, Heater, and Internal Shield.............. 1.0 0.9 upef

Plate to Grid, Heater, and Internal Shield. . . ........... ... 2.4 2.4 puf

Plate to Cathode. . ... ... ... .. . . . . . i e 0.22 0.22 ppd

Heater to Cathode. ... ... .. .. ... . . . . einnnann 2.8 3.0 puf

Grid of Unit No.l to Grid of Unit No.2. .. .. ... .......... 0.004 mazx upf

Plate of Unit No.1 to Plate of Unit No.2. . ................ 0.075 max ppf

CLASS A, AMPLIFIER {(Each Unit)
Maximum Ratings:
PLATE VOLTAGE ., . .. it tiiins i tenrnectesnna s anaatsnaseneannnnn 300 mazx volts
DC GRID VOLTAGE:

Negative bias value. . . ... ... .. .. i et 50 max volts
PLATE DISSIPATION . . . .., ittt it ittt et e et e ettt im e eeean 2.7 max watts
PEAK HEATER-CATHODE VOLTAGE:

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

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

% In eathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as
250 volts.

Characteristics:

Plate Voltage. . . . ... it ittt ettt e et et e 150 volts
Cathode-Bias Registor. . ... ..ottt ittt e ittt e e 56 ohms
Amplification Factor. . . .. ... ... i e 43

Plate Resistance (ADProX.) . . . ..ottt s ta e e e et ettt a e asean 4600 ohms
TranscondUCtaNCe. . . .. ... .. ...t i e 9300 pmhos
Plate CUurTent. . . ... i it e e e e e 18 ma
Grid Bias (Approx.) for platecurrent of 10 pa. . . ..... ... ... ... ... vuus. -11 volts
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MEDIUM-MU TWIN TRIODE

Glass octal type used as a com-

6BI-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) . .t ittt iite ittt teete e eaeteteraneeeen s 6.3 volts
HEATER ClURRENT . . ottt ittt tne ettt arsstaneneanenesneeaeasnennens 1.6 amperes
Characteristics: CLASS A; AMPLFIER (Each Unit)
Plate Voltage. .. ................ et a ettt et e ettt 250 volts
Grid Voltage. . ... .ottt ittt ittt ettt ettt e -9 volts
Amplification Factor. . ... .. .. . . i ittt et e e 15
Plate Resistanee. ,.......... e et e et et b et 2150 ohms
Transconductance. . ... e et et aeaae e e e, 6200 umhos
(Grid Bias (Approx.) for plate current of 26 pua. . ... ........ ... ... . ....... -25 volts
Plate Current. .. ... . e e e e 40 ma
Grid Bias (Approx.) for plate voltage of 600 volts and plate current of 50 pua. . . —60 volts
VERTICAL. DEFLECTION AMPLIFIER (Each Unit)
Maximum Roatings: For operation in a 525-line, 30-frame system
DO PLATE VOLTAGE. . . o ittt et ittt teata et te b ta it ottt e e e e eaenenen 500 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGET. .. ......... N teeeee ey 1800 maxr - volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .. . ...ttt inernenrnnnns ~-500 max volts
DC CATHODE CURRENT. . . ...ttt atntntenesonassasometnennaneens 60 max ma
PLATE DIBS P ATION. . . .. .. ittt i aeesrsnsananssacnnnnnnns 10 mazx watts
(Total for both units) . . . ... ... .. .. i ittt it rnennenes 12 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ........ it steartaseaneenons 200 mazx volts
Heater positive with respect tocathode. .. ........... . ivuun.. Cenee 200 max volts

Maximum Circuit Valve:

Grid-Circuit Resistance:
For cathode-bias operation. . . . ...... ... ..ttt 4.7 mer megohms

¥ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
526-line, 80-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

BEAM POWER TUBE

Glass octal type used as horizon-

6BQ6—GT tal deflection amplifier in television

receivers employing either transform-

er coupling or direct coupling to the de-

flecting yoke. Outline 28, OUTLINES

SECTION, except seated height is 3 to 3-5/16 inches and over-all height is 374

max inches. Tube requires octal socket and may be mounted in any position. This
type may be supplied with pin No.1 omitted.

HEATER VOLTAGE (AC/DC) 1 . vttt ts et te e iee st cnenesasessannnanes eee 6.3 volts
HEATER CURRENT . . . ittt ittntntntnnes e eraeeesee e arersseeasnsnnsnns 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.l to Plate. . .. .. ... . ... .. . i iteannenns 0.6 upf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. ... ......... 15 unf
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . ................ 7.5 ot
T RANBCONDUCTANCE, . ., . . ittt e e e e e ttranrnnnes 55600 umhos
MU-FACTOR, Grid No.2 to Grid No.1® | . . .. . . . .. . .. .. . . iinnn. 4.3

¥ For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —22.5; plate ma., 55; grid-No.2 ma., 2.1.
** Por plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5.

HORIZONTAL DEFELECTION AMPLIFIER

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

DC PLATE SUPPLY VOLTAGE (Boost plus de power supply). . ............. 550 max volts
PEAK PosITIVE-PULSE PLATE VOLTAGEt (Absolute Maximum) . ........... 5500%max volta
PEAK NEGATIVE-PULSE PLATE VOLTAGET. ... ... ...\t eeresnnennnns =1250 max volts
DC GRID-N0.2 (S8CREEN) VOLTAGE. . . ... ... 0. tten i innnnnnnn 175 max volts
PEAK NEGATIVE-PULSE GRID-N0O.1 (CONTROL-GRID) VOLTAGEL. . ... oovunnn. -300 max volts
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CATHODE CURRENT:

o) <GP 400 mazx ma

0 110 max ma
GRID-NO.2 INPUT. . .. .ot ittt aar e raraesnransrns Merraenaenas 2.5 max watts
PLATE DISSIPATION F o o o v ittt st ce sa et et taasrrssnsarionrns 11 mazx watts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. . . . ..............coivhaen.. . 2008mazx volts
BULB TEMPERATURE (At hottest point). . ... ... ... v iurinnsns erens 220 mox °C

Maximum Circuit Value:

Grid-No.1-Circuit Resistance. . ... .. ... .t iiiararanns 0.47 mar megohm
+ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a
525-line, 30-frame aystem, 15 per cent of one horizontal scanning cycle is 10 microseconds.

© Under no circumstances should this absolute value be exceeded.

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

AVERAGE PLATE CHARACTERISTICS
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MEDIUM-MU TWIN TRIODE
I _ 6BQ7
Miniature types used as rf ampli-

fiers in tuners of vhf television receivers 6BQ7- A
or as low-noise if pre-amplifier tubes

in uhf television receivers employing 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 14, OUT-
LINES SECTION. Tubes require noval nine-contact socket and may be mounted
in any position. Type 6BQ7 is a DISCONTINUED type listed for reference only.

HEATER VOLTAGE (AC/DC) ettt vennarnsrnarracacastncsssaacrasonsessnsnns 6.3 volts

HEATER CURRENT., . ..\ vtuecnmearcnnaat ottt sessansssosearnnsnansos . 0.4 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.}:® Unif No.1 Unit No.2
GridtoPlate. . ... ...t 1.15 1.15 nuf
Grid to Cathode, Heater, and Internal Shield. .. . 2.85 - upd
Cathode to Grid, Heater, and Internal Shield. ... - 4.95 ppi
Plate to Cathode, Heater, and Internal Shield . . . 1.35 - muf
Plate to Grid, Heater, and Internal Shield. . . .. — 2.27 puf
Plateto Cathode. . ... ........ ... .. ......... 0.15 max 0.15 max puf
Heater to Cathode (6BQ7T). . ... ............. 2.20 2.30 upf
Heater to Cathode (6BQ7-A). ... ............ 2.656 2.70 i)
Plate of Unit No.1 to Plate of Unit No.2. . ............... 0.010 maz ol
Plate of Unit No.2 to Plate and Grid of Unit No.1......... 0.024 mazx puf
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CLASS A; AMPLIFIER {Each Unit)

Maximum Ratings:

PLATE VOLTAGE. . ..ttt ittt ittt et is s ennnenennnasarasnsnsssenees
PLATE DISSIPATION. ...ttt in it it etie it ntoenerossnounmesnnssens
CATHODE CURRENT . . ..\t tritt i itnnennraeanosesnsscennnaseraenss
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. ................ioivun,

Heater positive with respecttocathode. . ........................
Characteristics: 6BQ7?
Plate Voltage. . .. ... i iii it iti et eetnestearnanseannnnnes 150
Cathode-Bias Resistor. ., ... ... ... ittt rrrinmenners 220
Amplification Factor............. .. . 0t iiiiivrinrinnn 35
Plate Reaistance. . . ... .. ... .. i it 5800
Transconductance. .................. et 6000
Plate Current. . ... .. ... .. i it e 9
Grid Bias (Approx.) for plate current of 10 ug. .. ............ ~-10

° With external shield connected te cathode.
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e 260%max volts
e 2 max watta
e 20 mazx ma
vees  200kmax volts
v 200 mazx volts

6BQ7-A
150 volts
220 ohms

39

6100 ohms
6400 ,u.thB
9 ma
-10 voits

* In cathode-circuits with direct-coupled drive, it is permissible for this voltage to be as high as 300 volts.

AVERAGE PLATE CHARACTERISTICS

FOR EACH UNIT
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PENTAGRID AMPLIFIER

6BY 6 Miniature type used as a gated

amplifier in color television receivers.
In such service, it may be used as a
combined sync separator and syne
clipper. Outline 13, OUTLINES SEC-

TION. Tube requires miniature seven-contact socket and

any position.

HEATER VOLTAGE (AC/DC) . .. it i ettt et e eanens
HEATER CURRENT . . ...ttt ttn ettt ettt et e et anraannennens

Grid No.l to Plate. . . ... .. i e e e e
Grid No3toPlate. . ..... ... ... ... .. . . i,
Grid No.l to Grid No.8. . ... ... ... . i
Grid No.l to All Other Electrodes. .. .............c0iviriennnn..
Grid No.2 to All Other Electrodes. .. ........... ... .. ... ..o ...
Plate to All Other Electrodes. . . .......... ... ... . . coiuiiuriin.

Characteristics: CLASS A, AMPLIFIER

Plate Voltage. . ... ... ... .. . e i
Grids-No.2-and-No.4 Voltage. . . ........ ... ... ...
Grid-No.8 Voltage. . ...... ... ... ittt ieaanns
Grid-No.1 Voltage. . .......... ... . ... . . i

PR

e .

800
92CM-THABRIT

H P

(4) (5 .
9\ ci
XONINIP, 0L

may be mounted in

6.3 volts

.o 0.3 ampere
0.08 max upf

0.35 max upl

0.15 max auuf
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Plate Current. . . ... ... ... . 6.5 ma
Gride-No.2-and-No.d Current. .. ........... ... i, 9 ma
Grid-No.2 Volts (Approx.) for plate current of 35 ya and grid-No.1 volts =—4 -15 volts
Grid-No.1 Volts (Approx.) for plate eurrent of 35 ua and grid-No.8 volts =0, . -12 volts

GATED AMPLIFIER SERVICE

Maximum Ratings:

PLATE VOLTAGE. . . ... . it it ittt et et s e arannnnns 300 mazx volts
GRIDS-NO.2-AND-NO.4 VOLTAGE. . .. ..... ... ........... e iercsrenaes . See curve page 64
GRIDE-NG.2-AND-NO.4 SUPPLY VOLTAGE. . . . . ...ttt ireennennnenivaens 300 mazx volts
GRID-NO0.3 SUPPLY VOLTAGE:

Negative bias value. . . ... ... i e 50 max volta

Positive biag value. . .. .. .. . e e 0 mazx volts

Positive peak value. . .. .. ... ... . i e 25 mazx volts
GRID-NO.1 SUPPLY VOLTAGE:

Negative bias value. , . . . .. ... . . . . . . . i 100 max volts
PLATE DIBSIPATION . . . . . i e e e e 2 mazx watts
GRID-NO.3 INPUT. . . e i e e e e e e 0.1 mar watt
GRID8-N0.2-AND-N 0.4 INPUT:

For grids-No.2-and-No.4 voltages up to 160 volts. . . ... .. ............ 1 max watt

For grids-No.2-and-No.4 voltages between 150 and 300 volts. . ........ See curve page 64
GRID-NO.J INPUT. . .. e e e e e eeien, 0.1 max watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to ecathode. ... . ................... P, 200 mazx volts

Heater positive with respect to eathode. .. ... ......... ... ...c0o0n.. 200°max volts

Characteristics as Sync Separator and Sync Clipper:

Plate Voltage. . .. ... .. . . it et a e 19 volts
Grid-No.3 Voltage. . ... .. ... . e e e 0 volts
Grids-No.2-and-Nod Voltage., . . ., ... ... . .. i et 25 volts
Grid-No.l Voltage. . .. ... ... e e e 0 volts
Plate Current . | . ... ... e e s 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-Ne.4

voltage of 25 volts, grid-No.1 voltage of 0 volts, and plate current of 50 ua 2.5 volts
Grid-No.1 Volts {(Approx.) for plate voltage of 25 valts, grids-No.2-and-No.4

voltage of 25 volts, grid-No.3 voltage of 0 volts, and plate current of 50 ua -2.3 volts

Maximum Circuit Valves:

Grid-No.1 or Grid-No.3-Circuit Resistance: .
For fixed-bias operation. . . . ... ... . ... . . i i it 0.5 max megohm
For cathode-bias operation. . . .. ...... ... ..t riiriineninonaines, . 1.0 max megohm

© The de¢ component must not exceed 100 volts.

AVERAGE OPERATION CHARACTERISTICS
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AVERAGE OPERATION CHARACTERISTICS
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MEDIUM-MU TWIN TRIODE

6BZ7 Miniature type used as rf ampli- %<

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 14, OUTLINES
SECTION. Tube requires noval nine-contact socket and may be mounted in any

position.

HEATER VOLTAGE {AC/DC) . ..ottt et et e e e e e e et
HEATER CURRENT. . . ...ttt it e et e e et e
DIRECT INTERELECTRODE CAPACITANCES:® Unit No.1

GridtoPlate. . . .......... ... ... ... . ..... 1.15

Grid to Cathode, Heater, and Internal Shield. . 2.50

Cathode to Grid, Heater, and Internal Shield. . . —

Plate to Cathode, Heater, and Internal Shield.. 1.35

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

Plate to Cathode. . . ........................ 02.15 max
6

Plate of Unit No.1 to Plate of Unit No.2. . .......... . 0.010 maz
Plate of Unit No.2 to Plate and Grid of Unit No.2.. .. ... 0.024 max

© With external shield tied to cathode.

Maximum Ratings: CLASS A, AMPLIFIER (Each Unit)

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode...........................
Heater positive with respect toeathode. . .. .......................

250%max
2.0 max
20 max

200*max
200 max

volts
ampere

volts
watts
ma

volts
volts

* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as

300 volts.

Characteristics:

Amplification Factor. .. ...ttt i i it et
Plate Resistance (ADPProX.) . ... ..cititininriiniii ettt e e
P ranseonduCtance. . . . . i e ittt ae e
Plate Current. . . .. .. i i e e et

Maximum Circuit Valve:
Grid-Circuit Resistance. .. .. .......co vt rnnrreneenneans e bererreeee
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HF TRIODE

Miniature type used in compact

in FM and other high-frequency cir-
cuits. It may also be used as a class C
rf amplifier. In such service, it delivers

radio equipment as a loecal oscillator 6C4

a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega-
cycles per second. Qutline 13, 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 12AUT.

HEATER VOLTAGE (AC/DC) . ittt e e 6.3
HEATER CURRENT . . . .. ..ttt ittt 0.15
DIRECT INTERELECTRODE CAPACITANCES:
Gridto Plate. .. ... ... ... .. . 1.6
Grid to Cathode and Heater. . . ..... ... .. couunrrronnnnnn 1.8
Plate to Cathode and Heater. . .. ...........ocouivrennonn it 1.3
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .. . ... ittt e i, 300 max
PLATE DIBBIPATION . ... . i s 3.5 max
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. . . ... ... ..cuoviurnneun.. 200 max
Heater positive with respect tocathode. .. ............ .. ... .. . ... 200mmax
Characteristics:
Plate Voltage. .. ... ... . i . i it 100 250
Grid Voltage . ... ... .. .. ittt ten e 0 -8.5
Amplifieation Factor. . ..., ... .. ... . 0 irue i 18.5 17
Plate Resistance. . .. ... ... ... it 6250 7700
Transconductance. ........ e e et et et 3100 2200
Plate Current. . ... ... ittt ittt 11.8 10.5

Maximum Circvit Value:
Grid-Circuit Resistance:
For fixed-bias operation. . . ... ... . ittt ie s rrerenenns 0.25 max
For cathode-bias operation. . .. . ... . . .. . . . . . . .. . e 1.0 maz
B The d¢ component must not exceed 100 volts.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Maximum Ratings:

DC PLATE VOLTAGE. . . .\t iivie s e e enssnnnnns Chehrerciere e, 300 mazx
DC GRID VOLTAGE ., . 4 vttt et i ettt et e et e e -50 max
DC PLATE CURRENT. . - .o ttttnrsie e s rneensrnnnnns et 25 max
DC GRID CURRENT. . ..ot tttiinittin ettt et ene e e rree e, 8 mazx
PLATE DI P ATION . . .. ittt ittt iie it et i tee e eeeee e 5 mazx
Typical Operation [At Moderate Frequencies):
DO Plate Volbage. . ... .. ittt i ieeeneranrenresvanseennns 300
DCGrid Voltage. .. .....co it e et e e e -27
DC PlateCurrent. . . ... .. vttt iienrerannennnns et aaraaa 25
DC Grid Current (ADProx.) . . .. v ittt et et et e, 7
Driving Power (ADPDIOX.) . .o cu it it e e ere e e 0,35
Power OUtPUL (A DProOX.) . . vt ie et ettt e e et e e et aereaeae i, 5.5
AVERAGE PLATE CHARACTERISTICS
180 ————~ *
TYPE 6C4
Eg=6.3 VOLTS
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puk
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volts
watts

volts
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volts
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volts
volts.
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ma
watts

volts.
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ma
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MEDIUM-MU TRIODE 3
Metal type 6C5 and glass-octal type 6C5-GT  p
6c 5 used as audio amplifier and oscillator. They are 0
also used as detectors of grid-resistor-and-capaci-
6 C 5 GT tor type or grid-bias type. Outlines 3 and 25, e
- respectively, OUTLINES SECTION. Tubesre- H \&/ o H
OO,
S

quire octal socket and may be mounted in any

position. Heater volts (ac/de), 6.3; amperes,

0.3. Maximum ratings as class A; amplifier:
plate volts, 300 mazx; plate dissipation, 2.5 max watts; grid volts, 0 min, Typical operation: plate volts,
250; grid volts, -8 (grid-circuit resistance should not exceed 1.0 megohm); amplification factor, 20;
plate resistance, 10000 ohms; transconductance, 2000 umhos; plate ma., 8. For typical operation as a
resistance-coupled amplifier, refer to Chart 11, RESISTANCE-COUPLED AMPLIFIER SECTION.
Type 6C5-GT is used principally for renewal purposes.

1B6C5
BC:6C5-CT K

SHARP-CUTOFF PENTODE

G|
Glass type used as biased detector and as a , °

high-gain amplifier in radio equipment. Outline , G) on
6C6 40, OUTLINES SECTION. Tube requires six- IS

contact socket. Heater volts (ac/de)}, 6.3; am- .
peres, 0.3. For ratings and typical operation

data, refer to type 6J7. Type 6C6 is used prin- o
eipally for renewal purposes. H

TWIN DIODE—
MEDIUM-MU TRIODE

6c7 Glass type used as combined detector, am-
plifier, and ave tube. Outline 36, OUTLINES
SECTION. Heater volts (ac/de), 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

(ilass octal type used as a voltage amplifier

and phase inverter in radio equipment. Outline

6C8 G 35, 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-500G-ochm

potentiometer across the heater terminals. Tube

requires octal socket. Heater volts (ac/de), 6.3;

amperes, 0.3, Maximum ratings for each triode unit as class A, amplifier: plate volts, 250 mazx; grid
volts, 0 min; plate dissipation, 1.0 mazx watt. Typical operation: plate volts, 250; grid volts, -4.5; plate
ma., 3.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 umhos. For
typical operation as a resistance-coupled amplifier, refer to Chart 12, RESISTANCE-COUPLED

AMPLIFIER SECTION. This type is used principally for renewal purposes.

SHARP-CUTOFF PENTODE

Miniature type used in television

6C B 6 receivers as an intermediate-frequency
amplifier at frequencies up to about 45

megacycles per second and as an rf

amplifier in vhf television tuners. Tube

features very high transconductance combined with low interelectrode capacitance
values, and is provided with separate base pins for grid No.3 and the cathode to per-
mit the use of an unbypassed cathode resistor to minimize the effects of regenera-
tion. Outline 13, OUTLINES SECTION. Tube requires miniature seven-contact
socket and may be mounted in any position. For heater and cathode considerations,

refer to type 6AV6.
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HEATER VOLTS (AC/DO) . o o o vttt e ieir e ittt it it te e ea e n s inne et ans 6.3 voltas
HEATER CURRENT . . . ..ttt it et ettt te e e e e e e e e e e e e e i, 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l 60 PIRLe. . . . .ottt et e e it e et et ereraans 0.020 max puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield, . 6.3 pupf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield...... 1.9 saf
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE, . . ...ttt it iree ittt it e i a s s saersanannnen 300 max volts
GRID-NO0.2 (8CREEN) VOLTAGE. . . . . ... .. et e ettt See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . .............. et 300 max volts
PLATE DISSIPATION. ....... e e e 2.0 maz watts
GRID-No0.2 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 64
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. .. ...... ... ... iiiiai... 90 maz volts
Heater positive with respect tocathode. . ... ... .. ... ... .. .. iivevern. 90 max volts
Typical Operation and Characteristics:
Plate Voltage . . . ...t e e i, 200 volts
Grid-No.3 (Suppressor) . . .. ... ... ey Connected to cathode at socket
Grid-No.2 Volbage. . ... v i e e e 150 volts
Cathode-Bias Registor. . ... ... ... ... . e e e 180 ohms
Plate Resistance (APDIoX.) . . v ei it et e et it et e 0.6 megohm
TranscondUCtRICE. . . ... ..ottt it ettt e in b st e 6200 pmhos
Grid-No.1 Bias (Approx.) for plate current of 10ua. ....................... -8 volta
Plate CUrrent. . . . .. .ot e e e 9.6 ma
Grid-No.2 Current. . . .. ...t i e et iee e enas e herereeaan 2.8 ma
" AVERAGE PLATE CHARACTERISTICS
40 T T T
TYPE 6CB6
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P Gi
0(s)
BEAM POWER TUBE

"
63
Glass octal type used as horizon-
u(z) (T )m tal deflection amplifier in high-efficien- 6CD6—G
W/ cy deflection circuits of television re-
0 ceivers employing either transformer
NC G2 coupling or direct coupling to the de-
flection yoke. Outline 44, OUTLINES SECTION. Tube requires octal socket.
Vertical tube mounting is preferred but horizontal operation is permissible if pins
No.2 and 7 are in vertical plane.

HEATER VOLTAGE (AC/DC). ..... Ceeeeas et eseerietaceecsatatecanecnanaas 6.3 volts
HEATER CURBENT. . ... ... tiuirstrrecrsossaasssossasastossssnasnns e 2.5 amperes
DirECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. .. ... ... oot iriinsnreersanrnnainsnnnsnnss cene 1.0 mazx uuf
Grid No.l to Cathode, Heater, Grid No.2 and Grid No3........... P 26 auf
Plate to Cathede, Heater, Grid No.2, and Grid NO.B. .. . o vvrvrininnis 10 ppuf
TRANSCONDUCTANCE . .. .ttt vniienronneosssnnnnnannns hereenas viees TE00 pmhbos
MU-FACTOR, Grid No.2to Grid No.1% . . . .. ... v eninvsraronses treesnes 8.8

2 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 §25-line, 20-frame sysiem

DC PLATE VOLTAGE. . . .ot viiiit i teeenencnnas e hemanen eaeseane esesane 700 max volts
PEAK PoOSITIVE-PULSE PLATE VOLTAGE®, | . ... ...0.0coviiinneenrnnnnansons 6000 max volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE*, . ...... et ceaseabnanreerraansaa . =1500 mazx volts
DC GRID-N0.2 (SCREEN) VOLTAGE. . . .. ...00nvu-. e ten e Cees 200 maz volts
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE. .. ... cvuureerennrnsnnanensrsana —50 mazx volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE®, . ... .. .cverrrnrnnsosnnsnaes -160 mazx volts
DC PLATE CURRENT. . .o itiivvererinnicnsssscnsnnsns 170 max ma
PLATE DISSIPATIONT . ..ttt ineiin et raasraerastansssntonsasasnsnnns 15 max watts
GRID-NO.2 INPUT. . ... ...ttt inrnrnaasenennes et reaeretenanan e 3 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . . ... ... ... . i, 136 max volts

Heater positive with respect to cathode. ............ vieressnearan eeane 1356 max .  volts
BULB TEMPERATURE (At hottest point). . . .. ...t iiirrnnennrrenaneans 210 max °C

Maximum Circuit Value:

Grid-No.1-Cireuit Resistance. . .. .. .. ... .. ... v ittt iiinniiatensnns 1.0 maxr megohm
* The duration of the voltage pulse must not exceed 15% of one horizontal seanning cyele. In a 525-
line, 30-frame system, 15%, of one horizontal scanning cycle is 10 microseconds.

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

AVERAGE PLATE CHARACTERISTICS
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SHARP-CUTOFF PENTODE

6 CF 6 Miniature type used in television
receivers as an intermediate-frequency

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 charaeteristic, 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 bias (approx.) for plate current of 35 microamperes is -6.5 volts.
Outline 13, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3.

POWER PENTODE

6C|.6 Miniature type used in output
stage of video amplifier of television

receivers and as wide-band amplifier

tubeinindustrial and laboratory equip-

ment. Outline 17, OUTLINES SEC-
TION. Tube requires noval nine-contact socket. Vertical tube mounting is pre-
ferred but horizontal mounting is permissible if pins No0.3 and No.8 are in vertieal
plane.
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HEATER VOLTAGE (AC/DC) . L. vttt et e s e ettt ems vt te e iast e iesaneeann 6.3 volts
HEATER CURBENT . . ...\ttt eitntteae et o e nenrensesansnnsseenenas 0.65 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.Lto Plate. . . ... ... .0ttt it 0.12 upuf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shleld 11 puf
Plate to Cathode, Heater, Grid No.2, Gnd No.3, and Internal Shield.. 5.5 uuf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE . . ...ttty sttt tie it e e et tr et rranrnnes 300 mazx volts
PLATE BUPPLY VOLTAGE . .. . ...t ittt ererenrnnrrncnncnsonsrenneonsns 300 mazx volts
GRID-N0.3 gsuppnmson) VOLTAGE. . ... i it ie i i 0 mazx volts
GRID-NO.2 (BCREEN) SUPPLY VOLTAGE. . ... .0v0uutirennininsnrsrinnnenss 300 max volts
GRID-NO.Z VOLTAGE. . .ottt tt ettt e ettt e a e ettt tenaensannns 150 max volts
GRID-N 0.1 {CONTROL-GRID) VOLTAGE:
Negative bias value, . . ... ... .. ... ittt ittt rrerrrennennras 50 mazx volts
Positive bias value. . .. ......... ... ittt ittt 0 max volts
PLATE DISSIPATION . . vttt te e iaen st e anssnasnansntoasrnsnnsinnsseens 7.5 mazx watts
GRID-NO.2 INPUT. . . . et e e e tarnn e cnranrenns 1.7 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ...................c...00v0s 90 mazx volts
Heater positive with respect tocathode. .. .......................... 90 max volts
BuLB TEMPERATURE (At hottest point}. ... ........ ... ... eiiinn... 200 max °C
Characteristics:
Plate Voltage. . . ... ittt ittt ittt e it ra et iisanasananinnrans 250 volts
Grid-No.3 Voltage, .,..... eree e et res i e e, Connected to cathode at socket
Grid-No,2 Voltage. .. .. ... ... . i it ettt e e et 150 volts
GridaNo. L Voltage. ... ... i it ittt et ettt e iein e -3 volts
Peak AF Grid-No.1 Signal Voltage. . .. .........coiiiiivinrerenrnnnns 3 volts
Zero-Signal DC Plate Eurrent ........................................ 30 ma
Maximum-Signal DC Plate Current, .. .. ......covvrenninrerirnenass - 31 ma
Zero-Signal DC Grid-No.2 Current. . ... .................... e i ma
Maximum-Signal DC Grid-No.2 Current. .. ......... .ot inrnreennnns 7.2 ma
Plate Resistance (ApproX.). ... ... .. ittt iieenanrenrerans 0.09 megohm
Transconductance., . . . ... ... .. ..ttt ettty 11000 umhos
Grid-No.1 Voltage (Approx.) for plate current of 10pua. . ................. —14 volts
Load Resistance. . ... ... ... .ttt it rnrenansanneaneans 7500 ohms
Total Harmonic Distortion. .. ...... .. .. ... ... i, 8 per cent
Maximum-Signal Power OQutput. ..., ..o it iiiiiininnnroiieanns 2.8 watts
Typical Operation in 4-Mc-Bandwidth Video Amplifier:
Plate Supply Voltage. . ... ..ottt it et tiairas trnasians 300 volts
Grid-No.3 Voltage, .. ... coviienerninrneesnarnnn e nocsancnncns Connected to cathode at socket
Grid-No.2 Supply Voltage. . ...... ... ... . i i iittnranans 300 volts
Grid-No.1 Bias Voltage. . . .. .. ..ot iin ittt et anessnnr e crnnnnrera -2 volts
Grid-No.1 Signal Voltage (Peak to Peak)........... s 3 volts
Grid-No.2 Resistor. . ... .. ... .. ittt ittt raatinnaraans 24000 ohms
Grid-No.1 Resistor. . ... ... ... .. ittt i eet i iisnancan 6.1 megohm
Load Resistor. . ........ ... it it ettt i 8900 ohms
Zero-Signal Plate Current. . . ... ... ...ttt ittt e 30 ma
Zero-Signal Grid-No.2 Current, . ..........0 ittt itieanrannnans 7.0 msa
Voltage Output (Peak to Peak)............. ... .o, 132 volts
Maximum Circuit Valves (For maximum rated conditions):
Grid-No.1 Circuit Resistance:
Por fixed-biag operation, . ... ..... ... ... it et 0.1 max megohm
For cathode-bias operation. ... ........ ... it it iinienen 0.5 mar megohm
AVERAGE PLATE CHARACTERIST!CS
P— — WITH ECt AS VARIAB i _
\ *"// 2 TYPE 6CL6
\ A x E¢=8.3 VOLTS
o Ll £ v8 30 & GRID N3 CONNECTED _
& \ ] TT_EC(T+4 < ‘GRID~N22 voa.‘rs 150
3 1 12 =
w20t =18 20 3
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& [\ [1__Ecist2 0 3
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REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave. Qutline40, OUTLINES
SECTION. Tube requires six-contact socket.
6D6 Ezxcept for interelectrode capacitances, this type
is identica) electrically with type 6U7-G. Refer
to type 6SK7 for general application informa-
tion. Heater volts (ac/de), 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 40, OUTLINES SEC-
6D7 TION. Heater volts {ac/dc), 6.3; amperes, 0.3.
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 35, OUTLINES SECTION.
Tube requires octal socket. Heater volts (ac/dc),
608—6 6.3; amperes, 0.15. Except for interelectrode
capacitances and heater rating, the 6D8-G is
‘ gimilar 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-

6DC6 controlled picture if stages of color tel-

evision receivers. It is also used as a

radio-frequency amplifier in the tuners

of such receivers. Outline 13, QUT-

LINES SECTION. Tube requires seven-contact miniature socket and may be
mounted in any position.

HEATER VOLTAGE (AC/DC) . .\ ittt it et teta it taransastenanineans 6.3 volts
HEATER CURRENT. . .0\ tiiivn ot et et et e ey 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid No.ltoPlate. ... ..., .o oot o 0.02 max ppuf

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 upf

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..., 2 upf
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . ...ttt ittt it i e e i at et aanencainesaeann 300 mazx volts
GRID-N0.3 (BUPPRESSOR) VOLTAGE. . . . . . ...ttt iescnarenan . 0 max volts
GRID-NO2 SUPPLY VOLTAGE. . . ...\ ittt ittt eiieaenenans . 300 max volts
GRID-NG.2 (SCREEN) VOLTAGE. . . o .ot vt intitatetiteiatneneasnsannns See curve page 64
GRID-NoO.1 (CONTROL-GRID) VOLTAGE:

Positive bias value. . . ... ... it i e e . 0 max volts
PLATE DISSIPATION . o .t vt v vt eetn vt rencaa e nins e antasenneseennoats 2 mazx watts
GRID-N0.2 INPUT:

For grid-No.2 voltagesup to 160 volts. .. . .. .. ...................... 0.5 maz watt
, For grid-No.2 voltages between 150 and 300 volts. . .. ............... . See curve page 64
PBAK HEATER-CATHQDE VOLTAGE:

Heater negative with respect toecathode. .. ....... ... ... ... ... ... ... 200 maz volts

Heater positive with respecttocathode. . . . ...... ... .. ... oot . 200°max volts
Typical Operation end Characteristics:

Plate Voltage. . ... oottt it it et e it st at i ni et irna e 200 volts
Grid No. 3. ... i i i i e ittt et i b aaa, Connected to cathode at socket
Grid-No.Z Voltage. ..... .. .. .. . . i i e i eaaaan 150 volts
Cathode-Bias Resistor. ... . ..... . e e e e e e 180 ohms
Plate Resistance (ApPProX.). ... . ... i e . 0.5 megohm
TranscondUcCtanCe. . . ... ... . ... it i e e . 5500 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 50 umhos. . ............ -12.5 volts
Plate Current. . ... .ottt e e iatts e ce e e e e 9 ma
Grid-No.2Z CUITODt. . . oo it ia e it ettt ettt et tta i rrerrnannse . 3 ma
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Maximum Circuit Yalves [For maximum rated conditions):

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ... .. et 0.26 max megohm
For cathode-bias operation. .. ............. treerenssteanreanarretns 1.0 mar megohm

°The de component must not exceed 100 volts,

AVERAGE PLATE CHARACTERISTICS

2% ° T T T
TYPE 6DC6E
Eg=6.3 VOLTS
5 GRID-N23 VOLTS =0
GRID-N2Z VOLTS= 250

n
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GRID-NE! VOLTS Eg =-!
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/] -
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10
o 50 100 150 200 250 200 350
PLATE VOLTS 92CM~-8330T
ELECTRON-RAY TUBE
c. A 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
16 o convenient means of indicating accurate radio-
RC receiver tuning. Outline 31, QUTLINES SEC- 6 E5
TION. Tube requires six-contact socket. Heater
‘ voita (ac/dc), 6.3; amperes, 0.8. For additional
o o congiderations, refer to Tuning Indication with
" H Electron-Ray Tubes in ELECTRON TUBE

APPLICATIONS SECTION.

Maximum Ratings: TUNING INDICATOR

. PLATE-SUPPLY VOLTAGE....... bettae ittt ettt aean versenn %gg max vo}ts
max voits
TARGET VOLTAGE. ...... N teeencaacnanna 125 min - volts
Typical Operation:
Plate and Target Supply. .. ......cociirinnninnncacanaans . 200 250 volts
Series Triode-Plate Resistor. . ... e asrrreserasanenreans . 1 1 megohm
Target Current*f. . . .................. Cersneteeeen e 3 4 ma
Triode-Plate Current®. . . ... ... ... . iiiiiviiiinnnnnrnns . 0.19 0.24 ma
Triode-Grid Voltage (Approx.):
Forshadowangle of 0%, .. ... ... .ot ieniiiriniinnnans 6.5 -8.0 volts
Forshadowangle of 90°. ... ... ... .iiriiineniinnenins ¢ 0 volts

* For zero triode~grid voltage. ¥ Subject to wide variations.

TWIN POWER TRIODE

Glass type used as class A: amplifier in
either push-pull or parallel circuits. Outline 38,
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 chms;
tranaconductance, 1700 umhes; amplification
factor, 6. With plate-to-plate load resistance
of 14000 ochms, output watts for two tubes is 1.6. This ia a DISCONTINUED type listed for ref-
erence only.
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6F5
6F5-GT

for renewal purposes.

6F6
6F6-G
6F6-GT
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REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave. Outline40, OUTLINES
SECTION. Except for interelectrode capaci-
tances, this type is identical electrically with
type 6U7-G. Heater volts (ac/dc), 6.3; amperes,
0.3. This is 2 DISCONTINUED type listed
for reference only.

HI-MU TRIODE

Metal type 6F5 and glass-octal type 6F5-
GT used in resistance-coupled amplifier eir-
cuits. Outlines 4 and 21, respectively, OUT-
LINES SECTION. Tubes require octal socket
and may be mounted in any position, Type
6F5-GT may be supplied with pin No.1 omitted.
For typical operation as a resistance-coupled
amplifier, refer to Chart 17, RESISTANCE-

P
(4

NC

(3]

NC

()c

()

H\.

S:6FS

COUPLED AMPLIFIER SECTION. For "“F-"'GT
heater and cathode considerations, refer to type 6AV6. Heater volts (ac/de}, 6.3; amperes, 0.3, Typical
operation as class A; amplifier: plate volts, 250 (300 maz); grid volts, -2; amplification factor, 100; piate
resistance, 66000 ohms; transconductance, 1500 umhos; plate ma., 0.9. These types are used principally

POWER PENTODE

Metal type 6F6 and glass-octal
types 6F6-G and 6F6-GT are used in
the audio output stage of ac receivers.
They are capable of large power out-
put with relatively small input voltage.

5. gF& G
ne{gre Sy

K

Outlines 6, 37, 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 tubw, like other power-
handling tubes, be adequately ventilated. Type 6F6-G is used principally for

renewal purposes.

HeaTER VOLTAGE (AC/DC),...... .. Ceetaseraaestasesesenenone ‘e . 6.3
HEATER CURRENT. . ...\ .ionttieenneenresacencocsnnnnes 0.7
Maximum Ratings: SINGLE-TUBE CLASS A; AMPLIFIER

PLATE VOLTAGE. ... ...\t tirnrnennnnerenssnnonasnnns e areteaaens 376 max
GRID-NO.2 (83CREEN) VOLTAGE. . .........,. etreseaen e haseeeereaaes 286 max
PLATE DISSIPATION. .. . ittt rnt i sietnrnrnssnseaananaaseasnes heeeas 11 max
GRID-NO.Z INPUT. ... .. ittt ittt tat s tete it e resanaannns 3.76 max
PrAK HEATER-CATHODR VOLTAGE:

Heater negative with respect tocathode.........coiiirivnnnnnnns - 90 max

Heater positive with respect tocathode. . . . ... coivtninnnnenenvnnnn 90 max
Typical Operation: Fized Bias Cathode Bias
Plate Voltage. . ................. 250 285 250 285
Grid-No.2 Voltage. .. ............ 250 285 250 2856
Grid-No.l (Control-Grid) Voltage. ~16.5 -20 - -
Cathode Resistor., .. ............. - - 410 < 440
Peak AF Grid-No.1 Voltage...... - 16.5 20 16.56 20
Zero-Signal Plate Current........ 34 38 34 38
Maximum-Signal Plate Current.. .. 36 40 35 a8
Zero-8ignal Grid-No.2 Current. ... 6.5 7 6.5 7
Maximum-Signal Grid-No.2......

Current.............ccouvuss 10.5 13 9.7 12
Plate Resistance (Approx.)....... 80000 78000 - -
Transconductance., ............ .. 2500 2550 - -
Load Resistance................. 7000 7000 7000 7600
Total Harmonie Distortion....... 8 9 8.6 9
Maximum-Signal Power Output. .. 3.2 4.8 8.1 4.6
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Maximum Ratings: PUSH-PULL CLASS A; AMPLIFER

(Same as for single-tube class A, amplifier}

Typical Operation (Values are for two tubes): Fized Bias Cathode Bias

Plate Voltage. . . ... .. ittt rrieerarranancananees 815 315 volts
Grid-No.2 Voltage. . ......... i in ittt rsnnnnnans ‘e 285 285 volts
Grid-No.1 (Control-Grid) Voltage. . . ........ccoveu... e -24 - volts
Cathode Registor. . ...........cviriiiireiennnanenn veae - 320 ohms
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 48 58 volts
Zero-Signal Plate Current. . . . ... .. itirrnnrirerannrans 62 62 ma
Maximum-Signal Plate Current. .. ... .......... . unens 80 73 msa
Zero-Signal Grid-No.2 Current. . . ... ... .. it iiinrennns 12 12 ma
Maximum-Signal Grid-No.2Z2 Current. . . .................... 19.5 18 ma
Effective Load Resistance (Plate-to-plate) ............. vee. 10000 10000 ohms
Total Harmonic Distortion. . .. ...........civiriivnnnernes 4 3 per cent
Maximum-Signal Power Qutput. . .........ccivrnrenrnennns 11 10.5 watls

MEDIUM-MU TRIODE—
REMOTE-CUTOFF PENTODE

Glass type . adaptabie to circuit design in
several ways. Except for common cathode, the
triode and pentode wunits are independent of 6F7
each other. Qutline 36, OUTLINES SECTION.
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical
operation of pentode unit as class A, amplifier:
plate wvolts, 250 max; grid-No.2 volts, 100;
grid-No.1 volts, -3; plate resistance, 0.85 meg-
ohm; transconductance, 1100 yumhos; 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; transconductanee, 500 pmhos; plate
ma., 3.5. Thia 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 35, OUTLINES SECTION.
Tube requires octal socket. Except for the heat- 6F8 —G
er rating of 6.3 volts (ac/de) and 0.6 ampere and
interelectrode capacitances, each triode unit is
identical electrically with type 6J5. For typical
operation as a resistance-coupled amplifier, refer
to Chart 13, RESISTANCE-COUPLED AM-
PLIFIER SECTION. Type 6F8-G is used
principally for renewal purposes.

c2 y POWER PENTODE
Glass octal type used in output stage of
P £ radio receivers where moderate power output is

required. This type is economical because of its

low plate-power requirements and low heater 666_6
current. Outline 33, OUTLINES SECTION.

H e \&/ " Tube requires octal socket. Except for inter-

" electrode capacitances and a plate resistance of

NC Gy 175000 ohms, this type is electrically identical

amperes, 0.15. This type is used principally for

renewal purposes.

Koz Py
P () TWIN
0z 7 DIODE
9 Metal type 6H6 and glass-octal 6H6
© © type 6H6-GT are used as detectors,
MERSA /M low-voltage rectifiers, and ave tubes. 6H6_GT
ssoe (1) W (8) Except for the common heater, the
15:6H6-GT KDy two diode units are independent of

each other. For diode detector considerations, refer to ELECTRON TUBE AP-
PLICATIONS SECTION. Type 6H6-GT is used principally for renewal purposes.
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HeATER VOLTAGE (AC/DC)...... e et eeedeaeee st b te e e et 6.3 volta
HEATER CURRENT. . . ............... e e sesaseeeetabesiaean ity 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:f
6He6 6H6-GT
Plate No.1to Cathode No.1. ... ... ... iviiiinnrannnn 3.0 3.0 uuf
Plate No.2to Cathode No.2. ..................cc.v.... 3.4 4.0 uuf
Plate No.ltoPlate No.2. . ... ... ... it iveiirinnnannn. 0.1 mazx 0.1 max uuf

t With shell or external and internal shields connected to cathode.

Maximum Ratings: RECTIFIER OR DOUBLER

PEAK INVERSE PLATE VOLTAGE. . ... ...ttt tumriuncntnennressnensnnsssanss 420 max volts
PEAK PLATE CURRENT PER PLATE. . ... .. irtittivirinersnsrrnnnsnanrenssass 48 mazx ma
DC OUTPUT CURRENT PER PLATE. . . ... ...t irreieevrnnnrsocnnsnaovennnss 8 max ma
PEAK HEATER-CATHODE VOLTAGE: .
Heater negative with respect tocathode. . .., ., ... vt iniiirinnnn.. 330 max volts
Heater positive with respect tocathode. .. ....... .o iiiiiiiiiiinnnn.. 330 mazx volts

Typical Operation {As Half-Wave Rectifier):*

AC Plate Voltage per Plate (rms) ...............iiiinnnnn.. 117 1560 voita
Min. Total Effective Plate-Supply Impedance per Plate® . .... 16 40 ohms
DC Output Current per Plate. . . .........c.oiiviuierenannens 8 8 ma
Typical Operation {As Voltage Doubler): Half-Wave Full-Wave

AC Plate Voltage per Plate (rms) ..........cooviuviiinennns 117 117 volta
Min. Total Effective Plate-Supply Impedance per Plate® ..... 30 15 ohms
DCOutput Current. .. ........cc0viriirrentninntennennns 8 8 ma

* In half-wave service, the two units may be used separately or in parzllel.

° 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 oetal socket and may be mounted in any
position. Type 6H6-GT may be supplied with pin No.1 omitted. Qutlines 1 and 23
respectively, OUTLINES SECTION. For heater and cathode considerations, refer
to type 6AVE.

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

(3)

MEDIUM-MU TRIODE

6J 5 Metal type 6J5 and glass-octal
type 6J5-GT used as detectors, ampli- (3) (7)
6 J S_GT fiers, or oscillators in radio equipment. "\ \3/

These types feature high transconduct- 56 J5 (8)

ance together with comparatively 8c<#6J5-GT K
high amplification factor. Qutlines 8 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

156



RCA Receiving Tube Manual

HEATER VOLTAGE (AC/DC .. oo ettt ittt iieinnnsonarinassassrsnessanneas 6.3 volta
HEATER CURRENT. ... .\ttt ttoaurronnettonnasasanreseensrnasansassunansss 0.3 ampere
DirRECT INTERELECTRODE CAPACITANCES (Approx.): 6J5* 6J5-GT**
Grid to Plate. . ..., ...t i ittt crnen 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 gl
* Shell connected to cathode. *+Base sleeve and external shield connected to cathode.
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . ..\ttt omternearasncre e ema ot eaasessanaenssssnssneas 300 max volts
GRID VOLTAGE, Posgitive BiasValue ........ ... ... .. ... .. .. ... . .. . . .. ..., 0 max volts
PLATE D88 PATION . . . .t it e taee s aa it e e et e e e 2.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode............... ... ............... 90 max volts
Heater positive with respect tocathode. ... ... ... ... ... .. ... .. ... .... 90 max volts
CATHODE CURRENT. . i it t it tittane s s tnetesssseesennnseeseanaacnnnneas 20 max ma
Typical Opergﬁon:
Plate Voltage. . ... oo vv v 90 250 volts
Grid Voltage.............. Y 0 -8 volts
Amplification Factor........ . . .. .. ... .. 20 20
Plate Registance. . .. ... ov i et e et e e 6700 7700 ohms
TranscondUetanCe. . . .. .ottt ettt e e 3000 2600 umhos
Grid Bias (Approx.) for plate current of 10 pua................... -7 -18 volts
Plate Current. ... ... .. it 10 9 ma

Maximym Circvit Valve:

Grid-Circuit Resistance

PLATE MILLIAMPERES

............................................... 1.0 mar megohm

AVERAGE PLATE CHARACTERISTICS

T T
TYPE 6J5
E ¢=6.3 VOLTS

/

/

,, '
AVAVIVAN
: [ i
AN N NSl
LTI T
S ASNSAANNN o,
VYA L |

MEDIUM-MU TWIN TRIODE

Miniaturetypeused as an rf power
amplifier and oscillator or as an af am- 6J6
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 13, 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.
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HEATER VOLTAGE (AC/DC) ... i vt ittt eniernnnsesnrasnseses Ceterearereaeas 6.3 volts
HEATER CURRENT. . . ..ottt it it teennsrnnnsncsnnnnsans Chitesiresanns 0.46 ampere
DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.):
GridtoPlate. . .............c.o.... e e e et eaaaa et ceae e 1.6 pul
Grid to Cathode and Heater. . . ..........c.0uveinirenns P et etta et 2.2 pud
Plate to Cathode and Heater. . .. ... .. ... itirivreenetoennnnnnens . 0.4 auf
Maximum Ratings: CLASS A; AF AMPLIFIER
PLATE VOLTAGE. . . ... ... ..t iiuiinrreeionnnnnnesaseeesnssneesnns eve 300 mazx voits
PLATE DISSIPATION (PER UNIT) . . -0\t vrenreensnensassessossncesnnans ‘e 1.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. .. ......c00titerenrnnrnnneenn 100 max volts
Heater positive with respect to cathode. ......... reivent ey ‘e 100 max volts
Typical Operation (Each Unit):
Plate Voltage. ... .. it it ettt st taessnttnsnasacasans 100 volts
Cathode-Bias ResiBtor. . ... .. .cvt it ittt it tsiiieieetieerennnssns vee 6ot ohma
Amplification Factor.. ... . ... i e . 8%
Plate ReBIgtaAne . . . . it ittt iiine s tnrarearenencassnarionananenns 7100 ohms
TranAaconduUetanee. . ..ttt iineereeeerinnneaecnnsusnacrnsasnnna “es 5300 umhos
Plate Current. .. ... i ittt it e it ir t it ree e sesesrans .o 8.6 msa
Maximum Circuit Valves (For maximum rated conditions):
Grid-Circuit Resistance:
For fixed-bias operation. . . ... ... .. .. . . . . .. e e, Not recommended
For eathode-bias operation. . ... ... ... ... ... ... . ... .. i iirnn, . 0.5 mar megohm
1 Value is for both units operating at the specified conditions.
AVERAGE PLATE CHARACTERISTICS
FOR_EACH UNIT
* LV/ QI, / TYPE 646
o2 Ef = 8.3 VOLTS
X 7
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PLATE VOLTS 92CM-6403T)
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Yalves are for both units, unless otherwise specified.
Maximum Ratings:
DCPLATE VOLTAGE. . ......couvruun e eeaes fe e tasaeeiat et aenan 300 max volts
DC GRID VOLTAGE. . ........... N eearerriis ettt aac it o -40 mazx volts
DC PraTe CURRENT (PER UNIT)........ teesreanas tescbesoncannncenas . 16 max ma
DC GRID CURRENT (PER UNIT) .1\ oo veeveinnncnnnnennss b eerraee Cerane 8 max ma
DC PLATE INPUT (PER UNIT). . v v evernenenn. e rtesnesaneea veseena ‘e 4.5 max watts
PLATE DISSIPATION (PER UNIT) .. . .0 cvrvnrrrrnvrnnes veesae tevessanssnes 1.6 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ............. ieeaan et enens 100 max volts
Heater positive with respect tocathode. . .. ... ccourenrnneenronnnn ‘e 100 mazx volts
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Typical Operation:{

DC Plate Voltage....,..... Geeepresas Ceessreeteettntaeasene Cheernuan 150 volta
DC Grid Voltage®.......... fr e teseeeta et et ceeaes -10 volts
DC Plate Cuyprent. . ... Ceeiens Cheireaieiaes Cerrieaaees ceineans einens 30 ma
DC Grid Current (ADProK.) . . .o v iiiariennearresncsesanssnenssasesnens 16 ma
Driving Power (Approx.)........... et et et neneera e 0.36 watt
Power Output (APProX.) . ... vsvrerrnecsaasrartasansosannsssnnsesanse 3.6 watts

} At moderate frequencies in push-pull. Key-down conditions without modulation. At 250 Mc, approxi-
mately 1.0 watt can be obtained when the 6J6 is used as a push-pull oscillator with a plate voltage of
150 volts, with maximum rated plate dissipation, and with a grid resistor of 2000 ohms common to
both units,

° Obtained by grid resistor (625 ohms), cathode resistor (220 ohms), or fixed supply.

SHARP-CUTOFF PENTODE 6J7

Metal type 6J7 and glass-octal
types 6J7-G and 6J7-GT are used as 6J7-G
biased detectors or high-gain audio
: amplifiers in radio receivers. Outlines 6J 7-GT
BC:6J7-GT K 4,35, and 24, respectively, OUTLINES
SECTION. Type 6J7-GT is used principaily for renewal purposes. Type 6J7-G is a
DISCONTINUED type listed for reference only. All types require octal socket and
may be mounted in any position. For typical operation as resistance-coupled ampli-
fiers, refer to Charts 11 and 14, RESISTANCE-COUPLED AMPLIFIER SEC-
TION. For heater and cathode considerations, refer to type 6AVS.

HEATER VOLTAGE (AG/DC) ... v vvvevnernnsronannnssns tadieee e 6.3 volts
HEATER CURRENT. . .....cc00nntvenavananana, s accaesas s anaan 0.3 ampere
Maximum Ratings: CLASS A, AMPLIFIER {Pentode Connection}
PLATE VOLTAGE. ... ittt iiivinreeerraransncasonnsnens eeseeaiereanen 300 max volts
GRID-NO.2 (BCREEN) VOLTAGE. . . .. cvvvtveerrenncronrienerrontonncnas . See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . . ... ...ttt ittttnnnrnnanrncasssananssnns . 300 max volts
GRiD-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.. .... Craaan . 0 mazx volis
PLATE DISSIPATION....... e et eeeenetaaa et a et st enran . 0.75 max watt
GriD-No.2 INPUT:

For grid-No.2 voltagesup to 160 volts. . . .. ........ .. v riecnnnas - ¢.10 max watt

For grid-No.2 voltages between 160 and 300 volts. ... ................ See curve page 64
PEAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode......... il ereeatseanns . 90 max volts

Heater positive with respect to cathode. ...,.......,. 80 max volts
Typical Operation:
Plate Voltage. ........ teereseesectaasaas 100 2560 volta
Grid No.3 (Suppressor). . .......... fecereev e nrrens veeean Connected to cathode at socket
Grid-No,2 Voltage, . ..........c..c0vvunn et seeens oo 100 100 volta
Grid-No.1 Voltage. . ... et it aecreereaa it e ttaan. . -3 -3 volta
Plate Resistance. . ... .......coviveerrinerictiseanscas . 1.0 * mepohm
Transconductance., . . .......oiiriivnnrrrnsenvaeerrnennas . 1186 1226 pmhos
Grid-No,1 Bias (Approx.) for cathode-current cutoff . ........ -1 -7 volte
Plate Current. ... ..... ot ivrcnrnervreneasrnasresrenns . 2 2 ma
Grid-No.2Current. . ........c.00..- et asesrreesreassenans 0.6 0.6 ma
Maxmimum Circuit Value:
Grid-No.1-Circuit Resistanee. . . ... .. ...c.iiiitvrrernernnnsssncncanes .. 1.0 max megohm
Maximum Ratings: CLASS A, AMPLIFIER (Triode Connection)®
PLATE VOLTAGE. ... i ivt i ine i enntoatosaannoatttsssnsssnnssss e 250 maz volts
GRID-No0.1 VOLTAGE, Positive Bias Value...................... Ceeeeee .o 0 mazx volts
PLATE AND GRID-N0.2 DISSIPATION (TOTAL) .....000veevune- terasanenans 1.75 max watts

Typical Operation:

Plate Voltage. . ............... s tener e anaeas PPN 180 250 volts
Grid-No.1 Voltage................. rreeretaenacsenas enes —-6.3 -8 volta
Amplification Factor............. e renearttaeee ettt et 20 20

Plate Resistance. .. ... ccoovvvivernmanesnorsnnsnns Cereen 11000 10500 ohms
Transconductance, . ..........ccicvvenrrncronnns eesenees 1800 1900 pmbos
Plate Current............ N et etesteensesareennne 5.8 6.6 ma
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Maximum Circuit Valve:

Grid-No.1-Circuit Resistance. .... 1.0 maxr megohm
* Greater thaen 1.0 megohm,
® Grids No.2 and No.3 connected to plate.

TRIODE—HEPTODE CONVERTER

Glass octal type used as & combined triode

oscillator and heptode mixer in radio receivers.

Outline 35, OUTLINES SECTION. Tube re-

6J 8—G quires octal socket. Heater volts (ac/dc), 6.8;

amperes, 0.3. Typical operation—Heptode unit:

plate volts, 250 (300 max); grids-No.2-and-No.4

volts, 100 max; grid-No.l volts, —3; plate re-

sistance, 1.5 megohms; conversion tranaconduc-

tance, 290 umhos; plate ma., 1.4; grids-No.2-and-No.4 ma., 2.8. Triode unit: plate volts, 250 maz

(applied through 20000-ohm dropping resistor); grid resistor, 50000 ochms; plate ma., 5.0. This type is
used principally for renewal purposes.

HIGH-MU TRIODE NC

Glass octal type used as voltage amplifier
in radio equipment. Qutline 24, OUTLINES P
SECTION. Tube requires octal socket. Heater
6K 5 GT volts (ac/de), 6.3; amperes, 0.3. Characteristics

as class A, amplifier: plate volts, 250 maz; grid e o
volts, —8; amplification factor, 70; plate resis- ‘, H

tance, 50000 ohms; transconductance, 1400 o o
wmhos; plate ma., 1.1. This is a DISCONTIN- BC K
UED type listed for reference only.

POWER PENTODE P

6K 6 GT Glass octal type used in output
- stage of radio receivers and, triode- © )
connected, as a vertical deflection am- # \‘,/ H
plifier in television receivers. It is capa- OMON
ble of delivering moderate power out- NC G3
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 uny position. Outline 23, OUTLINES SECTION. It is espe-
cially important that this tube, like other power-handling tubes, be adequately
ventilated.

HEATER VOLTAGE (AC/DC) . ..o it ittt vt ittt ettt et isianannn e 6.3

HEATER CURRENT . . . . .ottt ot te et m e e ta i ae e s e nea ey 0.4

DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.l to Plate. .. ... LR 0.5 puf
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................. 6.0

CLASS A, AMPLIFIER (Pentode Connection)

Maximum Ratings:

PLATE VOLTAGE. .. ...\ttt ot raneeeartenrasesesineeansnennnaenens 316 max volts
GRID-N 0.2 (8CREEN) VOLTAGE 286 mazx volts
PLATE IS8 P AT ON . L ...ttt ittt ettt cr s aonsstsneasonnssanens 8.8 max watts
GRID-NO.Z INPUT . ... ...ttt ittt s ntnisaesssnnaarasosennns 2.8 max watts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value................ 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ................... eeens .o 200 max volts

Heater positive with respect tocathode. . . . .............ccciiiviuns 200% max volts

* The de component must not exceed 100 voits.

Typical Operation:

Plate Voltage. . ...............c.ivtinnenn... 100 250 315 volts
Grid-No.2 Voltage. . ...........c.coivvnnnnn. 100 250 250 volts
Grid-No.1 (Control-Grid) Voltage. .. .......... -7 -18 -21 volta
Peak AF Grid-No.1 Voltage. .. ............... 7 18 21 volts
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Zero-Signal Plate Current. . .................. 9 32 26.56 ma
Moximum-S8ignal Plate Current............... 9.5 33 28 - ma
Zero-Signal Grid-No.2 Current. ... ............ 1.6 5.5 4.0 ma
Maximum-Signal Grid-No.2 Current........... 3 10 9 msa
Plate Resistance (Approx.}................... 104000 90000 1106000 ohms
Transconductance. . ............ccvimnerrennn 1500 2300 2100 pmhos
Load Resistance..................co.cvven. 12000 7600 8000 ohms
Total Harmonic Distortion. .. ................ 11 11 15 per cent
Maximum-Signal Power Qutput. .............. 0.36 3.4 4.6 watts
Fixed Cathode
Typical Push-Pull Operation (Values are for two tubes): Bias Bias
Plate Voltage. . ... ....oii ittt it iertntterennnnnas . 2856 286 volts
Grid-No.2 Voltage. .. .......iiit ittt iatranretenscnres 285 285 volts
Grid-No.1 (Control-Grid) Voltage. .. ........convrennnrenan —25.56 - volts
Cathode ResiBtor. . . ... ..ot iiii s rencasacensnns . - 400 ohms
Peak AF Grid-No.l-to-Grid-No.1 Voltage. . ................ 51 b1 volts
Zero-Signal Plate Current. . ................ et eeeea Ve 65 56 ma
Maximum-Signal Plate Current.................c.ccoiiann. 72 61 ma
Zero-Signal Grid-No.2 Current. . .........civvervenenncanss 9 9 ma
Maximum-Signal Grid-No.2 Current........ e e 17 13 ma
Effective Load Resistance (Plate-to-plate)............... .o 12000 12000 ohms
Total Harmonie Distortion. . .................... ereaenas 6 4 per cent
Maximum-Signal Power Qutput. .. .........ccoivreniverens 10.5 9.8 watts
Maximum Circuit Valves:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ........... i iinerireinasssosssnssnsna . 0.1 max megohm
For cathode-bias operation. . . .. cevreseas 0.5 maxr megohm
Characteristics (Triode Connection)*:
Plate Voltage. . ... ... ... ittt tietarassesaresasatananss e 250 volts
Grid-No.1 Voltage. . ....... ... ...cc.vinrvnn, et Ceieaeaeana -18 volts
Plate Current. .. .. .. ot i i i ittt . 37.5 ma
Transconductanee. . . ... ... ...t it a .. ‘e 2700 pmhos
Amplification Factor. .. ...... .. . . ittt iiairrnarerasanares ves 6.8
Plate Registance (APProX.) . . . .. ittt ittt tar e nnnenrnnans 2500 ohms
Grid Voltage (Approx.) for plate current of 0.6 ma............c.0o0vninnn —48 volts
* Grid-No.2 connected to plate.
AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
80 20 " T T T
< TYPE 6K6-GT
" \ . E¢Z6.3VOLTS B
= GRID-N22 VOLT52250
Y X
3 60 -
30 / /IR -
~ "
3 | / el F = ag
LF]
=
g 40 CRID-N2| VOLTSEC =1
a ?)/ o 2 RN 18
[ i -20
o X
8 / \ — -2l
A 7. . -25
g 7 e —
IE T e e ______E_C|=0
J P -39
i
// 1p EC)=-26
—
o 80 160 240 320 400 480
PLATE VOLTS 92CM-4881TI
VERTICAL DEFLECTION AMPLIFIER (Triode Connection)*
Maximum Ratings: For operation in a 525-line, 30-frame system
DO PLATE VOLTAGE. . ...ttt ittt it ittt e et v et nteaana e 315 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolute mazimum)............. 1200°max volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. ... ........................ —250 mazx volts
CATHODE CURRENT:
Peak. .. e e e 76 mazx ma
DO e e e e e i aaa, 25 mazx ma
PLATE DISSIPATION. . ... ... i it e ratiaasaneeanannnaanas 7 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ............... ...t 200 max volts
Heater positive with respect tocathode. . ........... ... . ... ...l 200mmax volts
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Maximum Circvit Value:
Grid-No.1-Circuit Resistance:
For cathode-bias operation. ... ...cc0vvennrans 2.2 max megohms

* Grid No.2 connected to plate.

t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525-
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.6 milliseconds.

© Under no circumstances should this absolute value be exceeded.
s The dec component must not exceed 100 volts.

- G2 Ga
REMOTE-CUTOFF PENTODE
6 K7 Metal type 6K7 and glass-octal types 6K7- P
G and 6K7-GT used in rf and if stages of radio
receivers, particularly in those employing ave.
6K7 "G Outlines 4, 35, and 24, respectively, OUT-

LINES SECTION. These tubes require octal  (ZRJIAL OM
6K7_GT socket and may be mounted in any position,

For electrode voltage supplies and application, 3.8k

refer to type 68K7. For heater and cathode BCi6K™GT K
considerations, refer to type 6AV6. Heater volts (ac/dc), 6.3; amperes, 0.3. Typical operation and
maximum ratings as class Al amplifier;: plate volts 250 (300 meax); grid No.3 connected to cathode at
socket; grid-No.2 supply volts, 300 maz; grid-No.2 volts, 125; grid-No.1 volts, -3; plate resistance, 0.6
megohm; transconductance, 1650 umhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dissipation, 2.75 maz
watts; grid-No.2 input, 0.356 maxr watts. These types are used principally for renewal purposes.

GZHx GT
Gapy Ginx
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 6K8, s
Outline 5, type 6K8-G, Outline 35, 8C:6ke-GT K

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 (AC/DC).......... R frtteeeeane Cerereeeee e 6.3 volts
HEATER CURRENT. . - oottt tineniensronnnsissaronensanenns ereeranaa. 0.3 ampere
Maximum Ratings: CONVERTER SERVICE
HEXODE PLATE VOLTAGE. 1 eutertitnnnrtesueioneneiosesenranessenss v es 300 max volts
HEXODE GRIDS-N0.2-AND-N0.4 (SCREEN) VOLTAGE. . .. .....c00vu- viseeens 150 max volts
HEXODE GRIDS-N0.2-AND-NO0.4 SUPPLY VOLTAGE. . ... ....i.cnurrnannsnns 300 max volts
HEXoDE GRID-N 0.2 (CONTROL-GRIDP) VOLTAGE, Positive Bias Value ........ 0 mazx volts
TRIODE PLATE VOLTAGE. . ...\ttt rersesnnnsrrssennrasosesanenesen 125 max volts
HEXODE PLATE D188 PATION . . .- ittt tte it eeentonsenennansnnsnnassans 0.756 max watt
HEXODE GRIDS-NO.2-AND-NO4 INPUT .. ... .ciititinnriinrnnsinnninnses 0.7 mazx watt
TRIODE PLATE DIBBIPATION. . .. ... it inerncernsnnsncssssaeraannsans 0.75 mazx watt
TOTAL CATHODE CURRENT. . ... ..o oiverennnnn treeraeeena teaeran v 16 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. ........ Crrseenean. Ceeanan .. 90 max volts

Heater positive with respect to cathode........ Cheseerteancarsanenas 90 maz volta
Typical Operation:
Hexode Plate Voltage. .. ... ... ivtiinrnrrinnnnenrsronenees 100 250 volts
Hexode Grids-No.2-and-No.d Voltage. . .......ovvivrnnrnnns 100 100 volts
Hexode Grid-No.3 Voltage. .. .. ... ... .o iiiiiinnrrnnannns -3 -8 volts
Triode Plate Voltage. . . ... ... ... iurinrrinrnncrneennennn 100 100 volts
Triode Grid Resistor. . ... ... ot vn st eissrsseassanenea 650000 50000 ohms
Hexode Plate Resistance (Approx.).........cocvvievinennnan 0.4 0.6 megohm
Conversion Transconductance. . .. ..........ccveienvansnnas 326 350 pmhos
Hexode Grid-No.3 Voltage (Approx.) for conversion transcon-

ductance of 2 umhoB. . ....... ... it it it it -30 -30 volta
Hexode Plate Current. .. ...........¢ccrveiinvnrnnnnseeens 2.3 2.6 ma
Hexode Grids-No.2-and-No4 Current.........ccvivieriannnn 6.2 6.0 ma
Triode Plate Current. . ... .........c.iciiiiiearsnnsarenes 3.8 3.8 ma
Triode Grid and Hexode Grid-No.1 Current. ............... 0. 15 0.16 ma
Total Cathode Current. . . ...... ... .. .. ... . . iiiiiiiienns 12.56 12.6 ma

The transconductance of the triode section, not oscillating, of the 6K8 is approximately 3000
pmhop when the triode plate voltage is 100 volts, and the triode grid voltage is 0 volts.
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N MEDIUM-MU TRIODE

Glass octal type used as detector, amplifier,

P (3) or oscillator in radio receivers. Outline 33, QUT-
LINES SECTION. Heater volts (ac/dc), 6.3;

amperes, 0.15. Typical operation and character-

. e / o H istica: plate volts_, 250 max; grid volts, —9; plate
" ma., 8; plate resistance, 9000 ohms; amplifica-

o o tion factor, 17; transconductance, 1900 umhos;

K grid-bias volts for cathode-current cutoff, -20.
This is a DISCONTINUED type listed for
reference only.

BEAM POWER TUBE

Metal type 6L6 and glass-octal
type 6L6-G are used in output stage
of radio receivers and amplifiers, es-
pecially those designed to have ample
reserve of power-delivering ability.

6L5-G

6L6
6L6-G

Th'%e types provide high power output, sensitivity, and high efficiency. Power
output at all levels has low third and negligible higher-order harmonics. For dis-
cussion of beam power tube considerations, refer to ELECTRONS, ELEC-

TRODES, AND ELECTRON TUBES SECTION.

HEATER VOLTAGE (AC/DC) . . .. vttt it e et e iaserertanssasonans . 6.3
HEATER CURRENT. . . ... itiirteraeneennanrnesatsronsanasas G e 0.9
DIRECT INTERELECTRODE CAPACITANCES (Approx.)¥: 6L6 6L6-G
Grid No.ltoPlate. .. ... ... . ... it iiiiiiininnnn 0.4 0.9
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 10 11.5
Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 12 9.5
* Pin No.1 connected to pin No.8.
Maximum Ratings: SINGLE-TUBE CLASS A; AMPLIFIER
PLATE VOLTAGE . . ... it iitt it eeenesostostsansnonsasnarnacnens PN 360 max
GRID-NO0.2 (SCREEN) VOLTAGE. . . .. .. ctreeneereainatsntscaracssossaanss 270 maz
PLATE DISSIPATION . .. . ..\ v vt i cn s enannans et taat et ‘e 19 max
GRID-NO. 2 INPUT . ..t it ie ittt nacsaneraasascessonnreesssasanssass 2.5 max
PEAK HEATER-CATHODE VOLTAGE: .
Heater negative with respect tocathode. .......... ... .. .. ... ....... 180 mazx
Heater positive with respect tocathode. . .. ....... ... ... .. .. 0., 180 max
Typical Operation: Fized Bias Cathode Bias
Plate Voltage. . . ...t eierniennnnanes Ceseenna 250 350 250 300
Grid-No.2 Voltage. . ... ... i iitrnnnnes 250 250 250 200
Grid-No.1 (Control-Grid) Voltage. . . .............. -14 -18 - -
Cathode Resistor. .. ......oiiviiriinreinnntonnses - - 170 220
Peak AF Grid-No.1 Voltage. . ...........coouiven, 14 18 14 12.5
Zero-Signal Plate Current, . ... ...... .. ... coovns. 72 b4 75 51
Maximum-Signal Plate Current . .. ................ 79 66 78 b4.5
Zero-Signal Grid-No.2 Current. . .................. 5 2.5 5.4 3
Maximum-Signal Grid-No.2 Current. .. ............ 7.3 i 7.2 4.6
Plate Registance. . .. ... ...civviivivannsrvesanoanoen 22500 33000 - -
Transconductance. .. .....cvviritirreoerossssasass 6000 5200 - -
Load Resistancee. . .. ... ...c.cciiiiininncrnncsnns . 2500 4200 2500 4500
Total Harmonie Distortion. . . .........covivnnans 10 1b 10 11
Maximum-Signal Power Output............. Ceeaes 6.5 10.8 6.5 6.5
SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connection)t
Maximum Ratings:
PLATE VOLTAGE. ... v v ivnrvrinnsenarearcsissasanssssnssssnassnansan cees 275 mazx
PLATE AND GRID-N0.2 DISSIPATION (TOTAL)....... it rearernnssenanns 12.5 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ... ... ... .0 0., eessna 180 mazx
Heater positive with respect to cathode. . ............ rsraeetaresens 180 max

volts
ampere

ppf
upf
upk

volts
volts
watts
watts

volts
volts

volts
watis

volts
volts
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Typical Operation: Fixed Bias Cathode Bias

Plate Voltage, . . .. ... viiin it e eeeae i, 250 250 volts
Grid-No.1 (Control-Grid) Voltage. .. . ... ... ... ........ .... -20 - volts
Cathode Resistor. ............. ... .o i . - 490 chms
Peak AF Grid-No.1 Voltage . ....... . ... ... ............. 20 20 volts
Zero-Signal Plate Current. .. ......... ... ... ... ... ... ..., 40 40 ma
Maximum-Signal Plate Current. ... ... .................... 44 42 ma
Plate Resistance. . . . ... ......... . . ... ... . i 1700 - ohms
Amplifieation Factor. . ............ . ... .. 8 -
Transconductance. . . ................... i, 4700 - pmhos
Load Resistanee. ... ............ ... ... . . ... ... ........ 6000 6000 ohms
Total Harmonic Distortion. . .. .... ... ... .. ............. (53 6 per cent
Maximum-Signal Power Qutput. .......................... 1.4 1.3 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) Fixed Bias Cathode Bias

Plate Voltage. . . ... ..ot riinnir i, 250 270 270 volts
Grid-No.2 Voltage. . . ....... ... .. ... ... ....... 250 270 270 volts
Grid-No.1 (Control-Grid) Voltage. ................ -16 -17.56 - volts
Cathode Resistor. ............ ... ............... - - 125 ohms
Peak AF Grid-No.l-to~-Grid-No.1 Voltage .......... 32 36 28.2 volts
Zero-Signal Plate Current. ... ............oc.vvun. 120 134 134 ma
Maximum-Signal Plate Current. . ............... .. 140 166 145 ma
Zero-Signal Grid-No.2 Current. . ................ .. 10 11 11 ma
Maximuam-Signal Grid-No.2 Current, .............. 16 17 17 masa
Plate Resistance. . ... ..........civivuneennnno... 24500 23500 - ohms
Transconductance. . . ..........00vvinneienn. . on. 5500 5700 - pmhos
Effective Load Resistance (Plate-to-plate)....... ... 5000 5000 5000 ohms
Total Harmonic Distortion. ... ......... ... ..... 2 2 2 per cent
Maximum-Signal Power Qutput. .................. 14.5 17.6 18.5 watts

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-tube class A; amplifier)

Typical Operation (anues are for two tubes): Fixed Bias Cathode Bias

Plate Voltage. . . ............ciinviin i, 360 360 360 volts
Grid-No.2 Voltage. ..............cooivn .. ... .. 270 270 270 volts
‘Grid-No.1 (C.ntrol—Gnd) Voltage.......... ... ... -22.5 -22.6 - volts
Cathode Resgigtor. .. ............................. - - 260 ohms
Peak AF GridéNo.1-to~-Grid-No.1 Voltage. . ... ... .. 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............. ....... 5 B b ma
Maximmum-Signal Grid-No.2 Current. ......... ..... 156 11 17 ma
Effective Load Resistance (Plate-to—-plate) .......... 6600 3800 9000 ohms
‘Total Harmonic Distortion. .. .......%....... ... .. 2 2 4 per cent
Maximum-Signal Power Qutput, .................. 26.5 18 24.5 watts

Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-fube class A, omplifier)

Typical Operation [Values are for two tubes): Fized Bias

Plate Voltage. . . .. ...t i e 360 360 volts
Grid-No.2 Voltage. . .. ... ... i e o - 225 270 volts
Grid-No.1 (Control-Grid) Voltage. . . . ....... ... ... .. ... .. . .... -18 -22.8 volts
Peak AF Grid-No.l-to-Grid-No.l Voltage. . ... ... .. ..... ... ........ 52 72 volts
Zero-Signal Plate Current. . . ... ... ... T8 88 ma
Maximum-Signal PlateCurrent. . . ........ ... ... ... ... ......... 142 206 ma
Zero-Signal Grid-No.2 Current. .......... .. ... ... ................ 3.5 5 ma
Maximum-Signal Grid-No.2 Current. ............ ... ... coviv. ., 11 16 ma
Effective Load Resistance (Plate-to—plate) ........................... 6000 3800 ohms
Total Harmonie Distortion. . . . ......... ... ... ... ... ............ 2 2 per cent
Maximum-Signal Power Qutput. .......... .. ... .. ... . ... .. ..., 31 47 watts

Maximum Circuit Volues:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ... ... ... .. . ... .00 oL, 0.1 max megohm
For cathode-bias operation. . .. .......... .0 ittt ieininnnns 0.5 maz megohm

INSTALLATION AND APPLICATION

Types 6L6 and 6L6-G require an octal socket and may be mounted in any
position. Outlines 7 and 42, respectively, OUTLINES SECTION. It is especially
important that these tubes, like other power-handling tubes, be adequately ven-

tilated.
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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
so that it exceeds 7.0 volts. For cathode connection, refer to type 6AQ5.

In all services, precautions should be taken to insure that the dissipation
rating is not exceeded with expected line-voltage variations, especially in the cases
of fixed-bias operation. When the push-pull connection is used, fixed-bias values
up to 109, of each typical grid-No.2 voltage can be used without increasing dis-
tortion.

As class A, power amplifiers, the 6L.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 harmonies can be minimized by generating out-of-phase second
harmonics in the pre-amplifier,

As push-pull class AB, power amplifiers, the 6L.6 and 6L6-G may be oper-
ated as shown in the tabulated data. The values shown cover cathode- and fixed-
bias operation and have been determined on the basis that no grid current flows
during any part of the input-signal swing.

As push-pull class AB, power amplifiers, the 61.6 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 = 8.3 VOLYS
GRID-NE2 YOLTS = 250
[
| LOAD LINE CORRECTED YO COMPENSATE
s FOR EFFECTS OF RECTIFICATION
£ WITH LARGE SIGNALS
« 300
3 +\0
-~
[-]
o _.:_—-
\'_".': /"__._—-‘-"'—""
gzoo- SRID-NEI VOLTS ECi=0
o]
s '(: -
8 40
iy " 313,,‘ -10
-
w 10— T
< \o;z ] 153 -15
d -~ e ECyj=-20
el — 23
— -1 -28 =35 =30
[ 100 200 300 400 500 800 700
PLATE VOLTS P2CM-4581T1

PENTAGRID MIXER

Metal type 6L7T and glass-octal type 6L7-G
are used as mixers in superheterodyne ecircuita 6L7
having a separate oscillator stage as well as in

other applications where dual control is desir-

able in a single stage. The two separate control 6'-7-G
grids are shielded from each other and the

coupling effects between oscillator and signal

circuits are very small. For additional informa-
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tion, refer to Frequency Conversion, ELECTRON TUBE APPLICATIONS SECTION. Qutlines 4 and
85, tively, OUTLINES SECTION. Type 6L7-G is a DISCONTINUED type listed for reference
only. Hester voits (ac/de), 6.3; amperes, 0.8, 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 opera-.
tion as mixer (values recommended for all-wave receivers): plate volts, 250; grids-No.2-and-No.4 volts,
1560; grid-No.1 (signal-grid) volts, -8 min; grid-No.3 {oscillator-grid) volts*, —15; peak oscillator volts
applied to grid-No.3, 18 min; plate ma, 3.3; grids-No.2-and-No.4 me, 9.2; plate resistance, greater than
1 megohm; conversion transconductance, 350 gmhos; grid-No.1 volts for 5 ymhos conversion trans-
conductance, —45.

* The dc redistance in the grid-No.3 cireuit should be limited to 50000 ochms,

DIRECT-COUPLED POWER TRIODE

) Glass octal type used as class A1 power am-
6N6-G plifier. Outline 37, OUTLINES SECTION.
Heater voits (ac/dc), 6.8; amperes, 0.8. For
electrical characteristics, refer to type 6BS6.
Type 6N6-G is a DISCONTINUED type
listed for reference only.

HIGH-MU TWIN POWER TRIODE ¢+,

6N7 Metal type 6N7 and glass-oetal
6 N 7 GT type 6N7-GT used in output stage of (2 (7)
- radio receivers as class B power ampli- +\2/ M w
fier or with units in parallel as a class S:enT

A, amplifier to drive a 6N7 or 6N7-GT wnC:ienr-cr &
as a class B amplifier. Qutlines 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 (AC/ D) .t it ittt itatinetecn et teetsaeesesscssnnsananans .. 6.8 volts
HEATER CURBENT. .. ..ottt e trensinsronssosronnnsunnns Cereceannan 0.8 ampere
CLASS B POWER AMPLIFIER

Moximum Ratings (Each Unit}:
PLATE VOLTAGE. . . ...ttt ittiinteinnesnnennoenisescsssnnnsn PN teener. 300 max volts
PEAR PLATE CURRENT. . . .. ivrirrannin e inrasasnsanensnersns vesevesvess 120 max ma
AVERAGE PLATE DISgIPATION. . . .. ... i i iiiinntnennenrensansnansansas 6.5 max watta
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to eathode. ............ teeeananes vereanen v 90 max volts

Heater positive with respect to cathode........... Ceteeains e iaeeens 90 maz volts
Typical Operation (Both Units):
Plate-Supply Impedance. . .............. S eeetbevecsannvearnans 0 1000 chms
Effective Grid-Circuit Impedance. .. .........cc.... Chesaresraes 0 516%k ohms
Plate Voltage............ ferrer e, erene heretnrenaarneanas 300 300 volts
Grid Voltage. . ............ ..ot iitvinnnnns tressecshanestaes 0 0 volts
Peak AF Grid-to-Grid Voltage........... feraieeeesaeas vsesre.. D8 82 volts
Zero-Signal DC Plate Current. . .......... etanesarae Creimenaan 35 35 ma
Meaximum-Signal DC Plate Current. . ...........cco... feererane 70 70 ma
Peak Grid Gurrent (Each Unit)... ... ...coivvriirnennsnnrnrnnns 20 22 ma
Effective Load Resistance (Plate-to-plate)..........coviveennun.. « 8000 8000 ohms
Total Harmonie Distortion. .. .........0.0iiinoernennnann. . 4 8 per cent
Maximum-Signal Power Output........ .. et saianeeeanraenenens 10 10 watts

** At 400 cycles per second for class B stage in which the effective resistance per grid circuit is 500
ohms, and the leakage reactance of the coupling transformer iz 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 ot socket; likewise, both plates.
Maximum Ratings:
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode................. hareas e

Heater positive with respect to cathode.......... frreeranneea veaas
Typical Operation:
Plate Voltage. . . ........c i it ittt iarerstrssstinssstannnanss 250
Grid Voltage. . . .. ... ittt ittt iaicetarasateansnanannn . =b
Amplification Facetor................cociiiinnnnn Ches it 35
Plate ResiBtance. . . ... oottt t ettt teirasnersaasnsarsasanns 11300
TraneCondUCLANICe. . . .. ..o et vr e crnrnrracnesoeorsaiaacrsasas 3100

Plate Current.......... h e a e ret e hea e e 6
Plate Load —Depends largely on the design factors of the class B amplifier.
between 20000 and 40000 ohms.

..... 90 max volts
..... 90 max volts
300 volts
—6 volts

35
11000 ohms
3200 pmhos

) T ma
In general, the load will be

Power Output—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. Qutline 23,
OUTLINES SECTION. This type may be sup-
plied with pin No.l omitted. Tube requires
octal socket. Heater volts (ac/de), 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.

TRIODE—PENTODE

Glass octal type used as an amplifier. Qut-
line 35, OUTLINES SECTION. Heater volts
(ac/dc), 6.3; amperes, 0.2, 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. Qut-
lines 4, 35, and 24, respectively, OUTLINES
SECTION. Types 6Q7 and 6Q7-GT are used
principally for renewal purposes. Type 6Q7-G is
. a DISCONTINUED type listed for reference
NC:6Q7-G K only. Tubes require octal socket and may be
BC:6Q7-GT mounted in any position Heater volts (ac/dc),

6P5-GT

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 63Q7 and 6AT6. Maximum ratings and typical operation of the
triode unit as a class A; amplifier are the same as those for type 6AT6 except that with a plate voltege
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 eonsiderations and diode curves, refer to type 6AV6.

TWIN DIODE—MEDIUM-MU TRIODE

Metal type 6R7 and glass-octal types
6R7-G and 6R7-GT used as combined detector,
amplifier, and ave tubes. Outlines 4, 35, and 21,
respectively, OUTLINES SECTION. Type
6R7-GT may be supplied with pin No.l omit-
ted. Tubes require octal sockets. Within their
maximum ratings, these types are identical
'NC {am_—c. K electrically v;vith type 6BF6 except fqr capaci-
6R7-GT tances. Maximum ratings of triode unit as class

6R7

6R7-G
6R7-GT

A, amplifier: plate volts, 250 maz; plate dissipation, 2.5 max watts. For typical operation as a resistance-
coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. Types

6R7-G and 8R7-GT are DISCONTINUED types listed for reference only. T

for renewal purposes.
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MEDIUM-MU TRIODE

Miniature type having high per-

654 veance used as vertical deflection am-
plifierin television receivers. Qutline 17,

OUTLINES SECTION. Tuberequires

noval nine-contact socket and may be

mounted in any position. For heater and cathode considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) . . ..ottt ittt ittt et e et s e saeaeannrannn ... 6.8 volts
HEATER CURRENT . . ..o .t i irarrecnnneneceaasunsnsceeesassnssentarasnes . 0,8 ampere
Characteristics: CLASS A, AMPLIFER
Plate Voltage. . ot ittt i ittt ittt esinansntoannannnnasnans ceas 250 volts
Grid Voltage. .... e e e e e e e e e . -8 volts
Amplification Factor........ ... ... .. ... e oo 16
Plate Registance (Approx.)......... . e e e . 3600 ohms
TransconductBnee., .. ......... ottt n e e .. 4b00 pmhos
Plate Current. c o v it et iin e e ittt itna ettt iaacaasrannnens . 26 ma
VERTICAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 30-frame system
DO PLATE VOLTAGE. . . .ottt ittt ittt et en e tnsareerananeesonnnnsens 600 max volts
PEAK PoSITIVE-PULSE PLATE VOLTAGET (Absolute maximum)............. . 2200°mazx volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .. . ...ttt it iias -250 mazx volts
CATHODE CURRENT:
Peak. . .. e e e ea 106 mazx ma
DO . e e £ 30 max ma
PLATE DISBIPATION . . o v vt v et et ottt m e et e ey 7.5 mazx watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ........... ... ... ............ 200 max volts
Heater positive with respect to eathode. . . . ... ... . ... . ......... e 200mmax volts

Maximum Circuit Yalues:
Grid-Cirenit Resistance:

For ecathode-bias operation. . ... e e e e 2.2 mar megohms
t The duration of the voltage pulse must not exceed 15 per cent of one vertieal scanning cycle, In a
'525-line, 30-frame system, 15 per cent of one vertical scanning eycle is 2.5 milliseconds.
° Under no eircumstances should this absolute value be exceeded.
® The dec component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS

TYPE 654
€p=6.3 VOLTS

106

N

PLATE MILLIAMPERES
:b
i
l:‘e
\ /o 5
N

7 / / ~1a%. i
" Pt B s
o 100 200 0 400 500 800
PLATE VOLTS 92CM~-7373T
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REMOTE-CUTOFF PENTODE

Metal type 657 and glass-octal type 637-G
used in rf and if stages of automobile receivers
employing ave. Outlines 5 and 35, respectively, 657
OUTLINES SECTION. Type 687 is used
principally for renewal purposes. Type 6S7-G is 657 G
a DISCONTINUED type listed for reference =
5657 . only. Tubes require octal socket and may be
N '657-G K15:657-G 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 64; grid-N 0,2
supply volts, 300 max; grid-No.1 volts, -8 (0 min); grid No.3 connected to eathode at socket; late ma.,
8.5; grid-No.2 ma., 2; plate resistance, 1.0 megohm; transconductanece, 1750 umhos; grid-No.1 volts for
transconductance of 10 gmhos, —38. Plate dissipation, 2.25 max watts; grid-No.2 input: for grid-No.2
voltages up to 150 volts, 0.256 maz watt; for grid-No.2 voltages between 150 and 800 volts, see curve
page 64. For typical operation as a resistance-coupled amplifier, refer to Chart 15, RESISTANCE-
COUPLED AMPLIFIER SECTION.

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- 658 GT
tion, and diode units No.1 and No.3 are used -
for FM detection. The grid of the high-mu tri-
ode is brought ocut to a top cap. Outline 28,
QUTLINES SECTION. Tube requires octal
socket and may be mounted in any position. For
heater and cathode considerations, refer to type 6AV6. For typical operation of tricde unit as a resist-
ance-coupled amplifier, refer to Chart 4, RESISTANCE-COUPLED AMPLIFIER SECTION, Type
6S8-GT is used principally for renewal purposes,

HEATER VOLTAGE (AC/DC), ..\t o i vereeceseaiaanrsannennns Crenverees . 6.8 volts
HEATER CURRENT. . ... 0iivinrncnnennonsonenrentonnassnsanns craneres 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (With external shield):
Triode Unit:
Gridto Plate. . .. ... ... . it e ettt 1.2 puf
Grid to Cathode and Heater. ............. ...t irnirennarnnas 2.0 puf
Plate to Cathodeand Heater. . ......... ... . .t iiiiininnnnnnn. 6.0 puf
Triode Grid to any Diode Plate. . . ... ... .. . . . .. . . . ... . . iiiinnnns 0.006 max puf
Diode Plate to Cathode and Heater (Approx. foreachunit)............. . 1.0 upf
Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER
PLATE VOLTAGE. . .. ... i titr vt sinnetaotrneasassnastssttsansnnansas 300 maz volts
PLATE DISSIPATION. . . ... it ietiannvanrnransannan Ceeeeereerenaaneas . 0.5 mazx watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode........... eseenesannn cevens 90 max volts
Heater positive with respect tocathode, . .........coiiiviiiriennnnane 90 mazx volts
Characteristics:
Plate Voltage. . ............ hereea Ceeraan. 50 100 250 volts
Grid Voitage. . ......... etesaarecenarnanea - -1 -2 volts
Grid Resistor. . . ........ .. iiiiiiitannonnna 10 0 0 megohms
Amplification Factor.................. cerien 85 100 100
Plate Resistance, .. ............ Meweaaanas .. 285000 110000 91000 ohms
Transconductance. ..........co00ev.n cveeas .. 300 900 1100 pmhos
Plate Current........... Cerceretrecnsaarana 0.07 0.4 0.9 ma

Maximum Roting: DIODE UNITS

PLATE CURRENT (BACH UNIT) . .« v vt vveernncvactosranssncanons sensannas 1.0 mazx ms

Diode units No.2 and No.3 and the triode unit have a common cathode. Diode unit No.1 has a separate
cathode. For diode operation curves, refer to type 6AVSE.
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PENTAGRID CONVERTER

Metal type 6SA7 and glass-octal

type 6SA7-GT used as converters in

6SA7 superheterodyne circuits. They are
similar in performance to type 6BEG6.

For general discussion of pentagrid

types, see Frequency Conversion in

ELECTRON TUBE APPLICA-

TIONS SECTION. Both tubes have

excellent frequency stability. Type

6SA7-GT 6SAT-GT is used principally for re-

newal purposes,

HEATER VOLTAGE (AC/DC)... 6.3 volts
HEATER CURRENT. ......... 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES: 6SA7
Grid No.3 to All Other Electrodes (RF Input}.......... ceen 9.b6*
Plate to All Other Electrodes (Mixer OQutput). .. ............ 9.5%
Grid No.1 to All Other Electrodes (Osc. Input)............. T*
Grid No3 toPlate. . . .. c.ovneviiniiinreeninsnns e 0,25 max*
Grid No3 to GRIA No.L. . ..ot eret i i e iteiieninaannnanasss 0.15 max*
Grid NoltoPlate, ., . ................... Cevaee- e e sana 0.06 max*
Grid No.1 to Shell, Grid No.5, and All Other
Electrodes except Cathode. .. ..........c. iiveiannnnnns 4.4
Grid No.l1 to All Other Electrodes except Cathode
and GridNob. ...t rre e -
Grid No.ltoCathode. .. ........c.iiiieiiiinenronrnananns 2.6
Grid No.1 to Cathodeand Grid No.b. . . ........ i ivneens -
Cathode to Shell, Grid No.b, and All Other
Electrodes exeept Grid No.1. .. ................... heeee 5
Cathode and Grid No.5 to All Other Electrodes
except Grid No.d. .. .. i it i e -

Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. . . .. i evienentanrervseattnrsassnssasssssosasannnasns 300 max
GRIDS~-NO.2-AND-NO.4 VOLTAGE. . .. ...t tr it i tin i setensacnsoraans 100 maz
GRIDS-N0.2-AND-NO.4 SUPPLY VOLTAGE. . . . .......t.0. . 800 max
GRID-N0.3 VOLTAGE:

Negative bias value. . . . ... ... i it iiairarrsnasaerans -50 mazx

Positive bias value, . . ..ottt inii ittt inrnnonesesaaanassnasnnnns .. 0 maz
PLATE DISSIPATION . . . .o\ iivinennenns @t te s msaeaesaseaaesaassannans 1.0 maz
GRIDS-NO.2-AND-NOA INPUT. . .. ... i ittt iieaennnennennnns - 1.0 maex
TOTAL CATHODE CURRENT. .. ......000iiueesss tessesierecainasasnrae .o 14 max
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . ......... ... it 90 mazx

Heater positive with respect toecathode. . ............... . . it 90 mazx
Typical Operation: Self-Excitationt  Separate Excitetion
Plate Voltage. . . .......... Cetearraasatananaen 100 250 250
Grids-No.2-and-No.4 Voltage. . ................ 100 100 100
Grid-No.3 (Control-Grid) Voltage. . ...........- 0 0 -2 -
Grid-No.1Resistor. .. .. ......cocviirmincnnns 20000 20000 20000 20000
Plate Resistance (ApProX.). . .....covveeeecee-n- 0.5 1.0 0.5 1.0
Conversion Transconductance. . ........ccvu.. - 425 450 450
Grid-No.3 Voltage (Approx.)

for transconductance of 10 umhos, . ......... -25 —256 ~25

Gr'd-No.8 Voltage (Approx.) for

conversion transconductance of 100 umhos. ... -9 -5
PlateCurrent. . . ... ... it iienrinnnsss drena 3.3 3.6
Grids-No.2-and-No.4 Current. . ................ 8.5 8.6
Grid-No.1 Current, . . ..., ..ottt inrannsinas 0.6 0.6
Total Cathode Current..............ccovvinens 12, 12,5

68A7-GT
g 5**

gk
0.5 max**
0.4 max**
0.2 max**

b

3

-

14
* With shell connected to eathode. ** With external shield connected to cathode.

puf
i §
puf
puf
rpf
puf

nouf

puf
upf
puf

pauf

ppf

volts
volts
voits

volts
volts
watt
watt

volts
volts

volts
volts
volts
ohms

megohm
pmhos

volts

volts
ma
ma
ma
ma

NOTE: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not
oscillating) is approximately 450¢ ymhos under the following conditions: grids No.1, No.8, and shell

at 0 volts; grids No.2 and No.4 and plate at 100 volts.

t Characteristics are approximate only and are shown for a Hartley circuit with a feedback of approxi-

mately 2 volts peak in the cathode circuit.
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INSTALLATION AND APPLICATION

Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any
position. Outlines 8 and 23, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AVS6.

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 transconductance and in the input capacitance of the No.l1
grid. There is, therefore, little detuning of the oscillator by ave bias.

A typical self-excited oscillator circuit for use with the 6SA7 will be similar to
that for the 6BE6 in the CIRCUIT SECTION. For operation in frequency bands
lower than approximately 6 megacycles per second, the circuit should generally be
adjusted to provide, with recommended values of plate and grids-No.2-and-No.4
voltage, a cathode voltage of approximately 2 volts peak, and a grid-No.1 current
of 0.5 milliampere through a grid resister of 20000 ohms. In the low- and medium-
frequency bands, the recommended oscillator conditions can be readily met. How-
ever, in the band covering frequencies higher than approximately 6 megacyles per
second, the tank-cireuit impedance is generally so low that it is not easy to obtain
these oscillator conditions. For optimum performance in this band, it is generally
best to adjust the oscillator circuit for maximum conversion gain at the low-
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 6SAT7 and 6SA7-GT operation characteristics curves with self-excitation,
Ey is the voltage across the oscillator-coil section between cathode and ground; Eg
is the oscillator voltage between cathode and grid.

OPERATION CHARACTERISTICS
WITH SELF-EXCITATION

OPERATION CHARACTERISTICS TYPE 6SAT © T
w WITH_SEPARATE OSCILLATOR EXCITATION FEi63 VOUTs  PLATE vouTs=250 —
° LE 6SAT T GRIDS-Ne2 & Nea VOLTS =100
3 194 36%\;1,5 @ | GRID-N23 (CONTROL-GRID)VOLTS =~1__]
o e aTE _ - GRID-N2! RESISTOR-OHMS = 20000
LATE VOLTS = 250 I E
z GRIDS-N22 & No4 VOLTS =100 2 P ()= i %100 —
3 —cmo-Ng3%%?;%;-85?:0?0-.15:-2 - 2 nftg TR
GRID-Ng2 1 1 - OHMS = 20000 = |
N GRID-N=2| CURRENT VARIED BY Q 600 Ex=0.8 VOLTIS RMS
5} [~ “ADJUSTMENT OF OSCILLATOR VOLTAGE 7 3 ]
o |[ RECOMMENDED MiNIMUM vy AN
- wl6 VALUE OF ¢y s 2 500 .
v o | y w N P=77e
Z o gt o b
T 5 of CURRES z .0
= O =" r b
v a K -1 * LY .
= = 400 v
Q600 112 4 \ \ig7e
z - L sarwere=| a a
8 ; / g \ \3 0
o 3 Sc/ g 300 i 3
<400 W 8 z L 4
[ [ / b
= o 4 E 200 “
g E z L \20""’
wz200Y a o 5.0
@ "
uw a« 100
> w
z >
O 4
) R O
0 0.4 0.8 L2 v o YR YR
GRID-N21 ”'LL"MPERES((C“ GRID-N2} MILLIAMPERES (lcl)
92CM-4990T 92CM-4993T
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PENTAGRID CONVERTER

Metal type used as converter in super-

heterodyne circuits. Because of its high econver-

6SB7 Y sion and oscillator transconductance, it is espe-
- 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. Outline 3, OUTLINES SECTION. Tube
reqguires octal socket and may be mounted in any position. For heater and cathode considerations, refer

to type 6AV6. Type 6SBT7-Y is used principaily for renewal purposes.

HEATER VOLTAGE (AC/DC) . .ot i v et s nnenernnnrernnronenasasanes ceaens
HEATER CURRENT. ..., ...cccocnvnnsnasn ke e teeearctaneaeas

Maximum Ratings: CONVERTER SERVICE

PLATE VOLTAGE. . ... ..ot ivnnrnnnnnns Creraeabss it taanas
GRIDS-NO.2-AND-NO.4 VOLTAGE. . .. ... .. ititirnettnentnnnssnncnananns
GRIDS-NO.2-AND-NO.4 SUPELY VOLTAGE. . . .. ... ivrernencensnrnnsnsoann
PLATE DISS P ATION . ... ..ttt ir ittt rnocsoseanssnannnsrssonaaesonens
GRIDS-NO.2-AND-NO.4 INPUT. . . ...t iiiiiinnninnnanns e isaeseesanaens
TOTAL CATHODE ClURRENT. .. ... vr v rererarrsssocnsnnsnanmecnnsasnneens
"GRID-NO.3 VOLTAGE:

Negative bias voltage. . ................ e e sereenrestareararas e

Positive bias voltage. . . ... ... it i iiererrenennsssrtocscnssersan
PEAE HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ..... Creeenans Ceeiraaaraes .

Heanter positive with respect tocathode, ., ......cov0nnrecarrenrosrans

Typical Operation [Separate Excitation):¥

Plate Voltage. .. ... ..ottt ittt i reeasnenasansnns . 100
Grids-No.2-and-No.4 (Screen) Voltage. .. .................. 100
Grid-No.3 (Control-Grid) Voltage. . . ...........ccovivunn... ~1.0
Grid-No.1 (Oscillator Grid) Resiator. . . .................... 20000
Plate Resistance (ApDProxX.) . .... .ottt iiriinnnenenanss 0.6
Conversgion Tranaconduet8Nee. . . ... . vt e e rreneans 900
Conversion Tranasconductance with grid-No.3 bias

of 20 vOlta. ... . L e 3.5
Plate Current., .. ... ... ittt rnrcrareanssrorannnnes 3.6
Grids-No.2-and-No.d Current. ... .......cciiitiiininerinnns 10.2
Grid-No.1 Current.. ... ... ... i it ieannn 0.36
Total Cathode Current. . ............ ..ot innennn 14.2

?Q
N

volts
ampere

volta
volts
volta
watts
watta

volts
volts

volts
volts

volts
volts
volt
ohms
megohm
pmhos

pmhos

* The characteristica shown with separate excitation correspond very closely with those obtained in a

self-excited oscillator circuit operating with zero bias.

Typical Operation in FM Band {88-108 Mc):

Plate Voltage...... e e aeieer e raaaenien e tenseceenrananaenan
Grids-No.2-and-No.4 Supply Voltage . ................ ebrseritacaaaans
Grids-No.2-and-No.4d ResiBtor. .. ... .. ... ...ttt ittt rtrerrnennenns
Grid-No.1 Resistor. . . ......covenennnn- et terai et rae e
Signal Frequency. .. ..t ittt ittt 88
Oscillation Frequency. ... ..o vreiereennesenenansnnsenes 8.7
Plate Current. .. ... ..covvrniirrnnteriisrereeirisnesnsnn 6.8
Grids-No.2-and-No.4 Current, . ..., Cae et 12.6
Grid-Nodl Current......coiii it iiriinreisnerenessmnnnasna 0.130

260
260
12000
22000
108
118.7
6.6
12.5
0.140

volts
volts

ohms

NOTE: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not
oacillating) is approximately 8000 pmhos 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 is 32 milliamperes and the amplification factor is 16.5.
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HIGH-MU TWIN TRIODE

or voltage amplifier in radio equip-
ment. Except for common cathode,
each triode is independent of the other.
Outline 3, OUTLINES SECTION.

Metal type used as phase inverter 6 S C7

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/DC) ... .iir ittt ittt tnennaatessnssnnannnss 6.3
HEATER CURRENT . . ...t 0ttt inrttrnranceitenenaanseaaaceannennnennns . 0.3
DmreCT INTERELECTRODE CAPACITANCES (Each Unit, Approx.):
Grid to Plate. . .. .. ... ittt iiieiieetnrineaneicnerar i trarenaaas 2
Grid to Cathode, Heater,and Shell . . ............ .. ... .. iiiirrnnns 2
Plate to Cathode, Heater, and Shell, . .............. et se e 3
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. .. .. ..t ittt i iieinrennraiacananstrossssnssnranssna 250 max
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . . ......... ... ... ... ... 90 max
Heater positive with respect tocathode. .. .. ... ... ... o it 90 mazx
Typical Operation (Each Unit):
Plate Voltage. . . .ottt ittt i ieisteannnseesnaersenanesennannnns 250
Grid Voltage. . . ... .ttt ittt vasacsaansencaraaanacanaancansnen -2
Amplification Factor. .. ... ... .ttt iatitionerranrranaessstansnss 70
Plate Resistance (ADPProX.) . . . v ovniiiiertinnnreenraareerenseansaecnns 53000
Transconductance (APProX.). ... .ot ivernncnsinnoenecnisossesnaenearan 1325
Plate Current................ et ee et ser et ats et an et 2

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT

volts
ampete

puf
puf
puf

volta

volta
volta

volta
volts

ohms
smhos
ma

3 v
TYPE 6SC7
EF=6.3VOLTS /
4
4
4 d7
o
; & /|
3? 7 2,
‘ ,
3 / ’/ 1/
3 / / !
E 2 // V. /I
<
4 V/ / /1/ ,/»./
1 : / // // // r/ 6
/ P A . |~ | / P .
) 50 100 150 200 250 300 350 300
PLATE VOLTS 92CM-60968TI
HIGH-MU TRIODE
Metal type 6SFb5 and glass-octal type
6SF5-GT are used in resistance-coupled ampli-
fier circuits. Outlines 3 and 23, respectively, 6SF 5

OUTLINES SECTION. Type 6S8F5-GT may

position, Characteristics, application, and refer-
ences under type 6F5 apply to types 65F5 and
6SF5-GT. Heater volts (ac/dc), 6.3; amperes,
0.3. Type 68F5-GT is used principally for re-
newal purposes.
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DIODE-—REMOTE-CUTOFF PENTODE

Metal type used as combined rf or if ampli-

fier and detector or ave tube in radio receivers.

6SF7 Also used as resistance-coupled af amplifier.

Outline 3, OUTLINES SECTION. Tube re-

quires 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 18,

RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal
purposes.

HEATER VOLTAGE (AC/DC) . 1o it i ttsrrrnersanararssesnsssnsrnennsnsnes 6.3 volts
HEATER CURRENT. . .............. et aa ittt e 0.3 ampere
Maximum Ratings: PENTODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. ...ttt ittt ittt i et tntema e ianenanns 300 mazx volts
GRID-NO.2 (SBCREEN) VOLTAGE. . ..« .. iittvnannrttneansesnaieenraness 100 mazx volta
GRID-NO.Z SUPPLY VOLTAGE. .. . ... ... ...tttietneionurarnenssnnnnnns .. 300 max volts
GRID-N 0.1 (CONTROL-GRID) VOLTAGRE, Positive BiasValue ................ 0 mazx voita
PLATE IS8 P ATION . . o ittt it ey e mrarnesnrssrnsnnsnrsssnaneenns 3.5 max watts
GRID-NO. 2 INPUT. .. .. . ittt ittt it e onetancnssncnerssssasans 0.5 max. watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ................ciivvnnns ‘e S0 max volts

Heater positive with respect tocathode., ... ...........000.e ceeweanes 90 maz volts
Typical Operation:
Plate Voltage. . . ... .. ittt iiieasannnnns 100 250 volts
Grid-No.2 Voltage. . ... .. ... . i ittt iiaeereennns 100 100 voits
Grid-No.l Voltage. .. ... .. ittt iiierannnaans -1 -1 volt
Plate Resistance (AppProX.) . ... ...t it rnrtoenens 0.2 0.7 megohm
Transconductance. . . ... ........ ... ittt 1975 2050 umhos
Grid-No.1 Bias (Approx.) for transconductance of 10 gmhos. .. -35 -36 volts
Plate Current. . ...ttt n s it et cis it st saean e rsenannn 13.5 13.9 ma
Grid-No. 2 Current .. ... ...ttt i iiinnnnss 4.3 4.1 ma

DIODE UNIT

The diode plate ia placed around the cathode, the sleeve of which is eommon to the pentode unit.
For diode operation curves, refer to type 6AV6.

REMOTE-CUTOFF PENTODE

6 S G7 Metal type used as rf amplifier in
high-frequency and wide-band appli-

cations. Features high transcon-

ductance with low grid-No.l-to-plate

capacitance. Suitable for frequencies
up to 18 megacycles per second (approx.). Two separate cathode terminals enable
the input and output circuits to be effectively isolated from each other. Outline 3,
OUTLINES SECTION. Tube requires octal socket and may be mounted in any
position. For heater and cathode considerations, refer to type 6AVS.

HEATER VOLTAGE (AC/DC) . ittt ittt et ttee ettt taner e eneeennaens 6.3 volts
HEATER CURRBNT . . .ottt it ere et tns s enaneenersenennsannanreneenns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:

Grid No.Lto Plate. . ... ... .. ittt it et eana s 0.003 max puf

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Shell. ....... - 8.5 unf

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell. ........... 7.0 upf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. ., ... tuiitteertenansntnenuenneesnseensnsnesasanens 300 mazx volts
GRID-NO.2 (BCREEN) VOLTAGE. . . . ..ottt iint it cneennsnnonnas Cesaaaa See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . ... .ttt eiiiiiernnrrereeinenasannens . 300 max volta
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bina Value ................ 0 max voits
PLATE DISSIPATION . . ..ttt et et ias tateneeneeiseseneneensseasenns 3 max watts
GRID-No0.2 INPUT:

For grid-No.2 voltagesup to 1560 volts. . . _..............cc.ivrvnun. 0.6 max watt

For grid-No.2 voltages between 150 and 300 volts. ... ................ See curve page 64
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect tocathode. . .. .............iivvrns. ceue 90 max volts
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Typical Operation:

Plate Voltage. . . ....cciiiiiiiiiarinnnsiacanes 100 250 250 volts
Grid-No2 Voltage. . ......oooivi i ininnannnens 100 126 160 volts
Grid-No.1 Voltage....... e heaeaertaee e, -1 -1 -2.6 volts
Plate Resistance (AppProx.). ... ccvvveneenrnnnan 0.26 0.9 * megohm
Transconductance. . . .......covvvninnnriasnnnns 4100 4700 4000 umhos
Grid-No.1 Bias (Approx.) for transconductance of

40 umhos. ..o e i e e -11.6 -14 -17.6 volts
Plate Current. . ..c.ovrtvirrineertosnassassea 8.2 11.8 9.2 ma
Grid-No2Current........ ..o iiiiiainnas 3.2 4.4 3.4 ma

* Greater than 1 megohm,

SHARP-CUTOFF PENTODE

Metal type used as rf amplifier
in high-frequency, wide-band applica- 6SH7
tions and as a limiter tube in FM

equipment. Similar electrically to min-

iature type 6AU6. It features high

transconductance and low grid-No.1-to-plate capacitance. Qutline 8, 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/DO) . v vvi v etatenenesneeoeaneroassassassasansa 6.3 volts
HEATER CURRENT. . .......... e ettt 0.3 ampere
DIRECT INTERELECTRODRE CAPACITANCES:

Grid No.l to Plate. .. ... ittt iieee i nrannasnstveonanens 0.003 max puf

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Shell. ... .... 8.5 apf

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Shell. . .......... 7.0 nuf
Maximum Reatings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . ... ii i it ttnr s tee s cninnaararroas . 300 max volts
GRID NO.2 (SCREEN) VOLTAGE. . . .. .. .ttt it et cainistanaas See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . . ...\ttt ittt aniieniierranaanetsnananas 300 max volts
PLATE DISSIPATION. ...t ittt ittt v i st aanroresaenanraranseetnrssnnnns 3 mazx watts
GRID-N0.2 INPUT:

For grid-No.2 voltagesup to 160 volts. . . . ... ... .. ... ... iirann.s 0.7 max watt

For grid-No.2 voltages between 1560 and 300 volts. . .. ................ See curve page 64
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ................ 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. . .......... ... ... ... cciiaa.. 90 mazx volts

Heater positive with respect toecathode. . .. ... .. . .. ... ... ... 90 max volts
Typical Operation:
Plate Voltage. . . .......coiiiinvnnnnen Cheettreee et 100 250 volts
Grid-No.2 Voltage. ..........ciiriirr it cnaarrrnannas 100 150 volts
Grid-No.l Voltage. ..ottt it teeinnaneseannn -1 -1 volt
Plate Resistance (Approx.)................ et 0.36 0.9 megohm
TranscondUctanee. . .. ..ot nn et nnraa e 4000 4900 umhos
Grid-No.1 Biaa for platecurrent of 10 uwa .. ................ —4.0 -5.5 volts
Plate CUITENE. ..o vvevnrerritreransorereartesaoernneenens 5.3 10.8 ma
Grid-No.2Current. . . .. .cuuieeiniterenersasasiovenneanns 2.1 4.1 ma

° K SHARP-CUTOFF PENTODE
63 G2 Metal type 6SJ7 and glass-octal 65 J7
type 6SJ7-GT are used as rf amplifiers

and biased detectors. As a detector,
,o either type is capable of delivering 6SJ7 - GT
S 6507 large audio-frequency output voltage

8C:65J7-GT p  with relatively small input wvoltage.
Type 63J7-GT is used principally for renewal purposes.

HEATER VOLTAGE (AC/DO) . o it ittt it iiiareetsnencaasaenessaseannens 6.3 volts
HEATER CURRENT . o . vvvtetentnnrorsnennestnnenneencanssnnessooens . 0.3 ampere
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DIRECT INTERELECTRODE CAPACITANCES:®

Pentode Conneetion: 6SJ7 68J7-GT

Grid NoltoPlate.............. ...t 0.0056 max  0.005 max upf

. Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.. 6.0 7.0 uud

Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 7.0 7.0 ppf
Triode Connection:m

Grid NoltoPlate .. ... ... iiiiiiiinninnnns 2.8 2.8 uuf

Grid No.1 to Cathode and Heater. . .. ... .. ............. 3.4 3.4 upf

Plate to Cathode and Heater. . . . ...................... 11 11 frn g
© With shell or external shield connected to cathode.
® With grids No.2 and No.3 connected to plate.

CLASS A, AMPLIFIER
Triode Pentode

Moximum Rafings: ‘ Connection  Connection
PLATE VOLTAGE. .. ... ... iiititenenecnaanennnneannnnnn. 250 max 300 max volts
GRID-N0.2 (SCREEN) VOLTAGE. . . .« vveieiinn ... - See curve page 64
GRID-NO.2Z SUPPLY VOLTAGE. . ...ttt iiiiieieen i - 300 max volts
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value .. .. 0 max 0 max volts
PLATE DISSIPATION. .. ... .. it it it iei e 2.5 max 2.5 max watts
GripD-No.2 INPUT: :

For grid-No.2 voltagesup to 150 volts. .. .. ... . ... ... ............ 0.7 max watt

For grid-No.2 voltages between 150 and 300 volts. . . . .. ...... ... .. ... See curve page 64
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . .. ... ... ... . ... 90 mazx 90 max volis

Heater positive with respect to cathode. ... ............. 90 max 90 max volts

. . Triode entode
Typical Operation: Connection* Cfn::gtion
Plate Voltage. . . ................. 180 250 100 250 volts
Grid-No.2 Voltage. .. ............. - - 100 100 volts
Grid-No.1 Voltage. . .............. -6 -8.5 -3 -3 volts
Grid No.3 (Suppressor). .......... - - Ceonnected to cathode at socket
Amplification Factor.............. 19 19 - -
Plate Resistance. .. .............. 8250 7600 700000 t ohms
Transconductance. .. ............. 2300 2500 1575 1650 umhos
Grid-No.1 Bias for plate current of

W0ua. ... i - . - -8 -8 volts
Plate Cutrent. ................... 6.0 9.2 2.9 3.0 ma
Grid-No.2 Current. .............. - - 0.9 0.8 ma
* Gride No.2 and No.3 connected to plate. 1 Greater than 1 megohm.

INSTALLATION AND APPLICATION

Types 63J7 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 6AVS.

As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a
pentode or as a triode, as shown upder tabulated data. The grid-No.2 voltage for
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder
circuit across the B-supply device. Due to the grid-No.2-current characteristics of
the 68J7, a resistor in series with the high-voltage supply may be employed for
obtaining the grid-No.2 voltage, provided the cathode-resistor method of bias
control is used. This method, however, is not recommended if the high-voltage
B-supply exceeds 300 volts.

As a radio-frequency amplifier, the 6SJ7 or 6SJ7-GT may be used particu-
larly in applications where the rf signal applied to grid No.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.
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AVERAGE PLATE CHARACTERISTICS

TYPE 65J7
Ef = 6.3 VOLTS
o | GRIDNZ2VOLTS=100
w GRID-N®3IVOLTS=0
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PLATE VOLTS PRCM-4939T

REMOTE-CUTOFF PENTODE

G2

() Metal type 6SK7 and glass-octal 6SK7
type 6SK7-GT are used as rf or if am-

" plifiers in radio receivers. They feature 6SK7 ""GT
single-ended construction and inter-
lead shields. Because of remote-cutoff

characteristie, these types are able to handle large signal voltages without cross-

modulation or modulation-distortion and are often used in receivers with ave. Type
6SK7-GT is used principally for renewal purposes.

165K 7
82 ‘6SUT-GT P

HEATER VOLTAGE (AC/ D) ... it iir ettt nrnncneressenanencentonionessana 6.3 volts
HEATER CURRENT. ., ..t ititteaernniarrnsnssesateesosorssossssnstaansns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES: 6SKT* 6SK7-GT**
Grid No.ltoPlate. . ... ... ... ... . .. i iiiiiinannnnns 0.003 maz 0.005 mazx unt
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 6.0 6.5 s §
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 7.0 7.5 puf
* With shell connected to cathode. #* With external shield connected to cathede.
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . . ... iitniiietreirnrasrnresaessosascesorssesaanssasasans 300 max volts
GRID-NO.2 (BCREEN) VOLTAGE . . .. . ...\ iiittrtannaanrcinae tiearnnnsaans See curve page 64
GRID-NO.2 SUPPLY VOLTAGE. . .. .... .. ciiitrennraannraaeone e aasncncnns 300 mazx volts
GRID-N0.1 (CONTROL~GRID) VOLTAGR, Positive Bias Value. .. ................. 0 max volts
PLATE DISSIPATION . . . ...ttt tati e e s raanamanraeareaneaenanneansas 4.0 max watts
GRID-N0.2 INPUT:
For grid-No.2 voltages up to 150 volts, . . . ... ... ... ... ... .. iiivinnn, 0.4 max watt
For grid-No.2 voltages between 150 and 300 volts. . . .. .. ... ... ........... See curve page 64
Prax HEATER-CATHODE VOLTAGE:
Hezter negative with respect tocathode............. ... ... ... ... .., . 90 mazx volta
Heater positive with respect tocathode. . ... ...... ... .. ... ..., 90 mazx volts
Typical Operation:
Plate Voltage................... e 100 260 volts
Grid-No.2 Voltage............. e e e e 100 100 volta
Grid-No.l Voltage. . ..........ciiiiiiiiii i s -1 -3 volts
Grid No.8 (Suppressor)........ e s Connected to cathode at socket
Plate Resistance (AppProx.). . .........c.coooiiniiancnannnnn 0.12 0.8 megohm
Transconductance. . ... ... it tinrnr i inr e enanaacaaans 2350 2000 pmhos
Grid-No.1 Bias for transconductance of 10 ymhos............ -35 -35 volts
Plate Current. . . ... .. .. ... 0iiiiiiiiiiier it narrranans 13 9.2 ma
Grid-No.2 Current. .. ... .c.citi i ieiirersiraansninnas 4.0 2.6 ma



RCA Receiving Tube Manunal

INSTALLATION AND APPLICATION
Types 6SK7 and 6SK7-GT require octal socket and may be mounted in any
position. Qutlines 3 and 25, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

Control-grid bias variation will be found effective in changing the volume
of the receiver. In order to obtain adequate volume control, an available grid-bias
voltage of approximately 50 volts will be required. The exact value will depend
upon the circuit design and operating conditions. This voltage may be obtained,
depending on the receiver requirements, from a potentiometer across a fixed supply
voltage, from a variable cathode-bias resistor, from the ave system, or from a
combination of these methods.

The grid-No.2 (screen) 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 6SK7, however, because grid No.3 prac-
tically removes these effects, it is possible to obtain grid-No.2 voltage through a
series-dropping resistor from the plate supply or from some high intermediate
voltage, provided the source does not exceed the plate-supply voltage. With this
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to
maximum value of the resistor controlling cathode bias. In some cases, it may
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum
value is allowable because both the grid-No.2 current and the plate current are
reduced simultaneously by a sufficient amount to prevent damage to the tube. It
should be recognized that, in general, the series-resistor method of obtaining grid-
No.2 voltage from a higher voltage supply necessitates the use of the variable
cathode-resistor method of controlling volume in order to prevent too high a volt-
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this
manner, the remote “cutoff”” advantage of the 6SK7 and 6SK7-GT can be fully
realized. However, it should be noted that the use of a resistor in the grid-No.2
circuit will have an effect on the change in plate resistance with variation in grid-
No.3 (suppressor) voltage in case grid No.3 is utilized for control purposes.

Grid No.3 (suppressor) 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 cireuit, or from the
ave system.

AVERAGE PLATE CHARACTERISTICS
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HIGH-MU TWIN TRIODE

Glass octal type used as phase in-
verter or resistance-coupled amplifier 65'-7 "GT
in radio equipment. Qutline 23, OUT-
LINES SECTION. Tube requires
octal socket and may be mounted in
any position. Except for the common heater, each triode unit is mdependent of the
other. For typical operation as phase inverter or resistance-coupled amplifier, refer
to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and
cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/ DO o1ttt ietts st teeeeeessnnnsseseeeeeeeeearasninas 6.3 volts.
HEATER CURRENT. .. ..t tttitreatttinesesnee s cneneennesseneeasarennn 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):* Unit No. 1 Unit No. 2
Grid to Plate. ... ... ittt iierinaanreannaas 2.8 2.8 upf
Grid to Cathode and Heater. . ..............c0c0vunnens. 3.0 3.4 puf
Plate to Cathode and Heater. . . .. ... ..... .0 ouurranrrn. 3.8 3.2 puf

° With close-fitting shield connected to cathode.

Maximum Ratings: CLASS A, AMPLIFIER {Each Unit)
PLATE VOLTAGE. . . ..ottt ettt ittt et er e e s e et eae e ee e eeanns 300 mazx volts
GRID VOLTAGE, Positive Bias Valte . ... ... ittt tininarearennennennns 0 max volts
PLATE DS IPATION. . ..ottt t ettt it ee st anseeensssnnnnasesnnaseneansess 1 max watt.
PRAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. .. ... ..cuveienireinennernnees 90 mazx volts
Heater positive with respect to cathode. . ................. it erraneeaas 90 mazx volts.

Typical Operation:

Plate Voltage. .................. H et eeestaceataeasatannaca i annsnnaananas 250 volts
GIId VoA, . . . . iyt ittt ettt e e e e e e emaae s e -2 volts
Ampl i cation Factor. ... . ittt ittt e e e e e 70

Plate ResiBtance. . . . ... ... . ittt tee s ettt e s 44000 ohms
P rANB IO AR, L . ..ttt et e te et it tonsseevansasonmnaesasensesenennns 1600 pmhos
Plate CuIment. . ...ttt it et i et e 2.8 ma.

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UN s
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MEDIUM-MU TWIN TRIODE

65 N 7- GT Glass octal types used as combined

6SN 7_G'I' A vertical oscillator and vertical deflec-

tion amplifiers, and as horizontal de-

flection oscillators, in television re-

ceivers. Also used as phase inverters,

multivibrators, or resistance-coupled amplifiers in radio equipment. Qutline 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.

HEATER VOLTAGE (AC/DC) . . v it vt ittt ca s enatananras s anerrannns 6.3 volts

0.6

HEATER CURRENT. . ..ottt ittt as s e iiaea it e taan s iannnas ampere
DIRECT INTERELECTRODE CAPACITANCES (ApPprox.):

Unit No. 1 Unit No.2
' 6SN7-GT 6SN7-GTA 6SN7-GT 6SN7-GTA

GridtoPlate. . .............cc...0s-. 3.8 4.0 4.0 3.8 put

Grid to Cathode and Heater. . ........ 2.8 2.2 3.0 2.6 wuf

Plate to Cathode and Heater......... 0.8 0.7 1.2 0.7 puf

CLASS A; AMPLIFIER
Values are for Each Unit

Maximum Ratings: 6SN7-GT 8SN7-GTA
PLATE VOLTAGE. ..... Creanaas bt et 300 max 450 max volts
CATHODE CURRENT. ...... heeseeaae e e 20 max 20 max ma
PLATE DISSIPATION:

Foreither plate. . ......coviin it iinirieninanranees 3.5 max 5 max watts

For both plates with both units operating. . . ............ 5.0 max 7.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. .. .............. 200° max 200° max volts
Characteristics:
Plate Voltage. .. ............... Cvetenateresaat s 90 250 volts
Grid Voltage. . ... ... i ittt ittt it iatnnrrannanens 0 -8 volts

Amplification Factor, ... ....cuvtutirnviarraananseass 20 20
Plate ResIstance. . ... ....vuvitirinrinrrrenrrosasonisannes 6700 7700 ohms
Transconductance. . . .........ovtiiiirrieinanronennanna 3000 2600 wmhos
Plate Current. . ...ttt it ecaaneantnaaaanns 10 9 ma
Plate Current for grid voltage of —-12.5 volta. . .............. - 1.3 ma
Grid Bias Voltage (Approx.) for plate current of 10 ua....... -7 -18 volts
Maximum Circuit Value:
Grid-Circuit Resistance:

For fixed-bias operation. . ...........c i it inrisersssannns tesaenn 1.0 max megohm
© The de component must not exceed 100 volts.

OSCILLATOR
For operation in a 525-line, 30-frame system
Vertical Horisontal
Deflection Deflection

Maximum Ratings (Each Unit): Oscillator Oscillator
DC PLATE VOLTAGE. . . .....connvnns e it aa et 450 » max 450 ¢ max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. .. ..nvvvinnanaiens -400 # max —600*max volts
CATHODE CURRENT:

B = 70 max 300 max ma

Average. . ... .. .. .. e S eeetiaemaans 20 max 20 max ma
PLATE DISSIPATION:

Foreither plate. . .. ... . c0vvrinreeneonrerenatoncens 5e max bemax watts

For both plates with both units operating............. T.5e max 7.5emax watts
PrAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode............... 200°max 200°max volts

Maximum Circuvit Valve:
Grid-Circuit Resistancee, c o oo vereeiicieiiioirareeinnsy 2.2 max 2.2 maz megohms



FI

= = RCA Receiving Tube Manunal

VERTICAL DEFLECTION AMPLIFIER

For operation in a 525-line, 30-frame system

Maximum Ratings (Each Unit): 6SN7-GT
DC PLATE VOLTAGE., . . oottt ittt iei ittt canesanennsssnnennns 300 mazx
PEAK PosSITIVE-PULSE PLATE VOLTAGE # (Abeolute maximum)... 1200®max
PEAK NEGATIVE-PULSE GRID YOLTAGE. .. ... ....ctvenrsnnnsns —250 max
CATHODE CURRENT:

Peak. . .ot i i i e it e e e 70 max

A VOB, c v vt ittt it e e 20 max
PLATE DISSIPATION:

Foreitherplate. . ......... it iiitetienraaannrnnnnas 3.5 max

For both plates with both units operating. ................ b max
PEAK HEATER-CATHODE VOLTAGE: '

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

Heater positive with respect to cathode.............. ..., 200°max

Maximum Circvit Yalue:
Grid-Circuit Resistance:
For cathode-bias operation. . .. ... ..ttt ivaninrrrieriiarennrianses

is 8.5 max watts for either plate or 5.0 maxr watts for both plates.
2 Under no circumstances should this absolute value be exceeded.
° The de component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT

6SN7-GTA
450 max
1500mmazx

=250 max

70 max
20 max

5 max
7.5 max

200 max
200°max

volts
volts
volts

ma
ma

watts
watts

volts
volts

2.2 max megohms

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In &
526-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

* 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 milliseconds.

e For the 68N7-GT in oscillator service, the de plate voltage is 300 mazx volts, and the plate dissipation
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TWIN DIODE—HIGH-MU TRIODE

Metal type 6SQ7 and glass-octal
type 6SQ7-GT used as combined de-

trically to type 6Q7 in many respects,
but they have a higher-mu triode. Type
6SQ7-GT is used principally for renewal purposes.

5:65Q7
8C:65Q7-GT

HEATER VOLTAGE (AC/DC) ... i iriiinerecnaannnns .
HEATER CURRENT. ... ..uutenrennasinnnnnasnacnns freseees Cedsserisensanns
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 65Qr
Triode Unit:

GridtoPlate. ... .........ciiiiinenians ks erreaene 1.6

Grid to Cathode and Heater. . ........c.cvvvverrnrra-ns . 3.2

Plate to Cathode and Heater. .. ......cvvvve v senas . ee 3.0
Diode Plate to Cathodeand Heater. . ... .....cocvrievnnnes 0.4
Triode Grid to Plate of Diode No. 1......... teevsorsreenss 0,03

© With shell connected to eathode.
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receivers. These types are similar elec- 6SQ 7 - GT
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Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER

PLATE VOL T AGE. ... ittt tis it teiteeeaaesaessosansasssessoatasesonnsananes 300 max volts
GRID VOLTAGE, Positive Bias Value. . . ... ... it ciinerrrenaee-s 0 max volta
PLATE DISSIPATION . o vttt vt ittt e taieroeresinensessasasessnaroanesnansness 0.5 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. . . ... ... ... e 90 max volis
Heater positive with respect toecathode. .. . ... ... ... it rrnnnnns 90 max volts
Characteristics:
Plate Voltage. .. .... oot vrvirnrennvvrasrorssassssesanas 100 250 volts
Grid Voltage. . . ..coviiiiienrnenrennanenns e -1 -2 volts
Amplification Factor. ........... . iviiiniiiinninannss 100 100
Plate Resistance. . . ...ttt itvnarencvnnaccnsassvans 110000 85000 ohms
Transeonductancee. . ... ccoviinviosrerostrossanasansas 925 1175 wmhos
Plate CUITent. . oot ennnereneniiieeenneeneneneeneeannnns 0.5 1.1 ma
Maximum Rating: DIODE UNITS
Prate CURRENT (Each Unit) . ... ... .. i i i i ci i e iieivanns 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 6SQT7 and 6SQ7-GT require octal socket and may be mounted in any
position. Outlines 3 and 25, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6A V6.

The triode unit of the 65Q7 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.

AVERAGE PLATE _Cﬁ:ﬁ_ACTERISTICS
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MEDIUM-MU TRIODE w P
) (¢)
6SR7 Metal type used as combined de- ‘{
tector, amplifier, and ave tube. It is ) ©
equivalent in performance to miniature ©7 "
type 6BF6. Qutline 3, OUTLINES S H

SECTION. Tube requires octal socket
and may be mounted in any position. For typical operation as a resistance-coupled
amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION.
For heater and cathode considerations, refer to type 6AV6.
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HEATER VOLTAGE (AC/DC) ...t vivivrentesrcnnnnssersvsstnassonsacanss veess 6.3
HEATER CURRENT. .. .00 vt tneetnnnnnerneannasarssssranens teevssensanan 0.3
DIRBCT INTERELECTRODE CAPACITANCES (Approx.)—Triode Unit:

Gridto Plate. . ... ...t iiiiiietensasosenencastsasssasans venseenns 2.4

Grid to Cathode, Heater, and Shell. . . ... ... ... i i iiiiiraens 3.0

Plate to Cathode, Heater,and Shell. . . . . ... ... ... it iiirrrennna, 2.8
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE, .. ..\t eieeiittotancsnensoaasnsonens G eertiseiseanasannn 250 max
PLATE DISSIPATION. . ...ttt ieeticersanenarrasrsanntasessesanans vereenssss 2.5maz
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect toecathede................covvenn vereacess 90 max

Heater positive with respect to cathode......... eesaneenaen iesiserasees 90 max
Typical Operation with Transformer Coupling:
Plate Voltage. . ...... oottt iiititeieonionrasnrertesavsassrnns e esaean 260
Grid Voltage. . .. ... o ir it e e criarrneesaassnasnsansann Ceressassans -9
Amplification Factor. .. ... ... it iiiiiercrertornsorssassnsoasssassans 16
Plate Resistance. ........ DN Cieerrraseean rreereserenen 8600
Transconductanee., . .. ....vvernerrrasaraennsonasnss Cetereevereassaannnan 1900
Plate Current. . ... ...ttt ittt iecniisttsttatestaranatsaassnananans 9.6
Load Resistance. . .. .vuviiviereenncoraronacssossoasrsorsesrsnacss eeee. 10000
PowerOQutput. .. ..iivivrrrneronrsnanes esrerresenarnannn erresensaas 300

DIODE UNITS

volts
ampere

uul

upf
uuf

volis
watts

volts
volta

volts
voita

ohms
smhos

ohms

Two diode plates are placed around a cathode, the sleeve of which is common to the tricde unit.

Esch diode plate has its own base pin. For diode operation curves, refer to type 6AV6.

REMOTE-CUTOFF PENTODE

Metal type used in rf or if stages of radio
receivers particularly those employing ave, Out-

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; amplifiers: plate volts, 250
(800 max), grid-No.2 supply volts, 300 max;

line 3, OUTLINES SECTION. Tube requires 6 SS7

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,
2.26 max watts; grid-No.2 input, 0.35 max watts. Type 6387 is used principally for renewal purposes.

TWIN DIODE—MEDIUM-MU TRIODE

Metal type used as combined detector,
amplifier, and ave tube. Within maximum rat-

6BFS6 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/de),
6.8; amperes, 0.15. Maximum ratings of triode

ings this type is electrically identical to type 6ST7

unit as class A; amplifier: plate volts, 250 max; plate dissipation, 2.5 max watts. For diode operation

curves, refer to type 6AV6, Type 6ST7 is used principally for renewal purposes.

TWIN DIODE—HIGH-MU TRIODE

Metal type used as combined detector, am-
plifier, and ave tube in radio receivers. Except
for heater-current rating and interelectrode ca-

trically as type 6ATS6. 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):

pacitances, this type is essentiaily the same elec- 6SZ7

grid to plate, 1.1uuf; input, 2.4uuf; output, 2.8 uuf. For diode operation curves, refer to type 6AV6., Type

6SZ7 is used principally for renewal purposes.
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TWIN DIODE—HIGH-MU TRIODE

Glase octal type used as combined detector,

amplifier, and ave tube in radio receivers. Qut-

6T7 G line 35, OUTLINES SECTION. For heater
- and cathode considerations, refer to type 6AV6.
Heater volts (ac/de), 6.3; amperes, 0.15. Typi-

cal operation as class A: amplifier: plate volts,

2560 maz,; grid volts, —-3; plate ma., 1.2; plate

resistance, 62000 ohms; amphﬁcatlon factor,

65; transconductance, 1060 umhos. For diode operation curves, refer to type 6AV6 Type 6T7-G iaa

DISCONTINUED type listed for reference only.

TRIPLE DIODE—HIGH-MU
TRIODE

6T8 Miniature type used as combined KDa
audio amplifier, AM detector, and ¥M
detector in AM /FM radio receivers. "Da

Diode unit No.1 is used for AM de- p

tection, and diode units No.2 and No.3 3

are used for FM detection. Outline 14, OUTLINES SECTION. Tube requires
noval 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
AMPLIFIER SECTION. For heater and cathode considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) .. .evn... Cerereietarae ettt tersirenrinnananans 6.3
HEATER CURRBENT. . .. ..ttt vinresneesosonneasasasnasncenanscesons cetieee  0.4b
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Triode Gridto Triode Plate. .. ...... ..ot irnnvcncrenane aetseeerees 2.2
Triode Grid to Cathode and Heater. .. .......covveve.n Creeeaerrereenan 1.6
Triode Plate to Cathodeand Heater. . . ........ . it irniirernrsrvrena. 1.0
Diode-No.1 Plate to Cathode and Heater . .. .. .......ci e rannenns 3.8
Diode-No.2 Plate to Cathode and Heater . . ... ... ... ... ... ... ieneunnn. 4.6
Diode-N0.3 Plate to Cathodeand Heater . .. ......... .. iiiiiirineennens 3.8
Diode-No.2 Cathode to All Other Electrodes . . ..........cccinvrtvernarnas 8.6
Triode Grid to Any Diode Plate . . . ... .ottt tiinnernnereisnnsanas voo 0,035 max
TRIODE UNIT AS CLASS A, AMPLIRER
Maximum Ratfings:
PLATE VOLTAGE. ...t irritinnnrsnncrarsnasnnnccsns Gerentaes 300 max
GRID VOLTAGE, Positive Bias Value. . .. . ......... ... ..ohts e eeeren 0 max
PLATE DISSIPATION . . ..o . i it ittt teenaneransnstnansanassasisnans vere 1 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode . .. . ..., ... ... iiviiininnnnias 90 max
Heater positive with reapect to cathode . .............. eredEreaaaeerens 90 max
Choracteristics:
Plate Vollage. s v veevevttneitnctrssetisecarensscssa 100 250
Grd Voltage. . . .ttt i ittt ia it teerraorrrssesasanensonscaan -1 -3
Amplification Factor. .. ... ... ... ittt iriniiirnnsnncans caeeen 70 T0
Plate Resistance. . . .. ... ... ittt iritiistnssrsaansisnns 54000 580006
Transconductance. . ........cvveecases Ceeai e e rereret et enas 1300 1200
Plate Current. ................ Neesessnsananseeaann triitedetennes 0.8 1.0
DIODE UNITS
Maximum Rating:
PLATE CURRENT (Each Unit). .. .. ..cocrvvivreneann, 5 max

volts
ampere

ppf
upf
upi
ppf
upl
uuf
wpf
puf

volts
volts
watt

volts
volts

volta
volta

ohms
smbos

ma

Dicde units No.1 and No.3 have a common cathode. Dicde unit No.2 hag a separate cathode.
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AVERAGE PLATE CHARACTERISTICS

TYPE 6T8
Ef=6.3 VOLTS
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A ELECTRON-RAY TUBE

Glass type used to indicate visually, by
/ means of a fluorescent target, the effecta of a
p(2) (s)x  change in a controlling voltage. It is used as a
RC convenient, non-mechanical means of indicating 6U 5
‘ accurate radio-receiver tuning. Outline 31,
o OUTLINES SECTION. Tube requires six-
contact socket and may be mounted in any
position. For heater and cathode considerations,
refer to type 6AV6, Type 6UU5 has a remote plate-current cutoff characteristic, For a discussion of
electron-ray tube considerations, refer to ELECTRON TUBE APPLICATION SECTION. This
type is used principally for renewal purposes.

HEATER VOLTAGE (AC/DC) . o1 i ittt iinaitnsnseanetstnnssnsssssnssanns 6.3 volts
HEATER CURKENT. ....... b e ettt tme et ae e Cetveenns teiaenn. ‘e 0.3 ampere
Maximum Ratings: INDICATOR SERVICE
PLATE-SUPPLY VOLTAGE. ............ feeereenn ﬁgg”‘” volts
maz volts
TARGET VOLTAGE. . . . ... ivunerttannnananns e rentsascanas eseensaas . 125 min volts
PLATE DISSIPATION. .. ........c.cvvuns 1 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .... e esesr e ssarsceennas 90 max volts
Heater positive with respect to cathode. ....... G eeetrerresnrerrainan 90 max voltsa
Typical Operation:
Plate- and Target-Supply Voltage . ................ 200 260 volts
Series Triode-Plate Resistor. . ................ 1 1 megohm
Target Current (For zero grid voltage) veen 3.0 4.0 ma
Triode Plate Current (For zero grid voltage) ........... e 0.19 0.24 ma
Triode Grid Voltage (Approx. for 0° shadow angle).......... -18.5 -22 volta
Triode Grid Voltage (Approx. for 90° shadow angle). . ....... 0 0 volts

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. Qutline 39,
OUTLINES SECTION. Tube requires octal 6U 7 "G
socket. Refer to type 6SK7 for general appli-
cation information. Heater volts (ac/dc}, 6.3;
amperes, 0.8. Typical operation and maximum
ratings as clags Ay amplifier: plate volts, 250
(300 max); grid-No.2 supply volts, 300 maz; grid-No.2 voits, 100; grid No.3 connected to cathode at
socket; grid-No.1 volts, —3; plate resistance (approx.), 0.8 megohm; transconductance, 16060 umhos:
plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.256 max watts; grid-No.2 input, 0.25 max watt.
This is a DISCONTINUED type listed for reference only.
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TRIODE—PENTODE CONVERTER

Miniature type used as combined sz,

oscillator and mixer tube in television
receivers utilizing an intermediate fre- ©'e
quency in the order of 40 megacycles
per second. In such service, the 6U8

gives performance comparable to that obtainable with a 6AG5 mixer and an
oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver,
the triode unit is used as an oscillator for both sections. In the AM section, the
pentode unit is used as a hlgh-gam pentode mixer; in the FM section, the pentode
unit is used either as a pentode mixer or as a triode-connected mixer dependmg on
signal-to-noise consideration. Qutline 14, OUTLINES SECTION. Tube requires
noval nine-contact socket and may be mounted in any position.

HEATER VOLTAGE. . ..t .ttt ittt it ittt atreaiaetaraarenssann 6.3
HEATER CURRENT . . ... 0 vt entrr v rtssstnnssoneennsacnsancsen 0.45
DIReECT INTERELECTRODE CAPACITANCES:
Without With
Ezxternal Ezxternal
Shield Shield
Triode Unit:
GridtoPlate. . ...ttt iiiiiirevnnnns 1.8 1.8
Grid to Cathode and Heater. . .............. 2.5 2.6
Plate to Cathode and Heater. . ............. 0.4 1.0
Pentode Unit:
Grid No.lto Plate. .. ......c0vvivennnnnnnn 0.010 max 0.006 max

Grid No.1 to Cathode, Heater, Grid No.2, Grid
No.3, and Internal Shield............... 5.0 5.0
Plate to Cathode, Heater, Grid No.2, Grid No.3,

and Internal Shield. .................... 2.6 3.6
Heater to Cathode (Approx., Each Unit}........ 3.0 3.0
Characteristics: Triode Unit Peniode Unit
Plate Voltage. . . ... ... i, 150 250
Grid-No.2 Voltage. .. ... ... iiinnnans - 110
Cathode-Bias Resistor. ,...................... 56 68
Amplification Factor. ... ...................... 40 -
Plate Registance (APpProx.)........cocveeuvvnan 5000 400000
Transconductance. .. ...............cceiun... 8500 5200
Grid-No.1 Bias for plate current of 10ua........ -12 -10
Plate Current. . . ......... ... . . . .0, 18 10
Grid-No.2Current. . .. ..... ... ... ... c....... - 3.5

o
Q

>
Q

b
Q

AVERAGE PLATE CHARACTERISTICS

TYPE

1 1
é6us
E£=6.3 VOLTS
| PENTODE UNIT A5 TRIODE:
GRID N22 CONNECTED YO PLATE

TRIODE UNIT OR PENTODE UNIT CONNECTED AS TRICDE
I T

P,

»
(=]

N

‘PLATE(I,) OR GRID (I¢} MILLIAMPERES

S
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A Q / d >
y v d
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] m/

300 400
PLATE YOLTS
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CONVERTER SERVICE

Maximum Ratings: Triode Unil Pentode Unit

PLATE VOLTAGE. .. ... ....uutertnncnnannnennn 300 max 300 mazx volts
GRID-N0.2 (BCREEN) SUPPLY VOLTAGE. ......... - 800 max volts
GRID-NO.2 VOLTAGE. . . .....c0vvrvarureererans - See curve page 64
GRID-NoO.1 (C_ON‘I‘ROL-GRID) VOLTAGE:

Pogitive biasvalue. ... .................... 0 max 0 max volts
PLATE DISSIPATION. .. .. ..ot ieininr v caanannns 2.7 max 2.8 max watts
GRID-N0.2 INPUT:

For grid-No.2 voltages up to 160 volta. .. ....... - 0.5 max watt

For grid-No.2 voltages between 150 and 300 volts -~ See curve page 64
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode...... 90 mazx 90 max -volta

Heater positive with respect to cathode. .. ... 90 mazx 90 max volts

AVERAGE PLATE CHARACTERISTICS
ENTODE UN
T T T
TYPE 6UB
Ef=6.3 VOLTS
B [ SRID-NA2 VOLTS=lI0
B
S20
-
i
=
2 . GRID-NSI VOLTS EC|=0
fa'l __‘-Ib
S s /
. L~
.z. “ -0.5
o v L |
s X2 -0
s P :
~ . Eci=-1.5
& T -~ —-p-=f-—fEaz0__|_ _1___
w - -2.0
% s L Ik 1
El e T I T T o oY e ——1 -25
= -3.0
Ica [~~~ =—c=—~w=p==p——r == ——fm==t——o
4.0
0 50 100 150 200 250 300
PLATE VOLTS 02CM-T889T

BEAM POWER TUBE

Metal type 6V6 and glass-octal 6V 6
(3) \“/ © t;ln{)ie 6V6-GT arie) ?se)d as output an(;-

H H plifiersinautomobile,battery-operated,

Sove (1) K and other receivers in which reduced 6V6-GT
NC6VE-GT 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 6AQ5.
Refer to type 6AQ5 for heater and cathode considerations, application information,
and characteristic curves.

HEATER VOLTAGE (AC/DC) . ...t ittinrieranenancasrsassscanssoreansanssa 6.3 volts
HEATER CURRENT. . .. ...t ittinenrnenans teaenennisnnnns etaee e 0.45 ampere
DIRBCT INTERELECTRODE CAPACITANCES (AppProx.): 6Ve° 6V6-GT
Grid No.lto Plate. . ... .. ... .. ittt inneeearnranns 0.3 0.7 suf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. 10 9.0 puf
Plate to Cathode, Heater, Grid No.2, and Grid No3. ... .. 11 7.5 unf
© With shell connected to eathode.
Maximum Ratings: SINGLE-TUBE CLASS A; AMPLIFIER
PLATE VOLTAGE. . ..o it iiineursaerssoatssrosasonanssnessnsssnnnsns 315 max volts
GRID-NO.2 (8CREEN) VOLTAGE. . . .. ..v0vrrvrcrensons Ceiaserasetrcsnnans 285 max volts
PLATE DISSIPATION. . oot ittt e ieiiie e it et s esasnsanaraaasasscasnsosas 12 max watts
GRID-NO.Z INPUT. . ... . it i i it teenancenorranssanansannas 2 max watts
PrRAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. ........... ... v, 90 marx volts
Heater positive with respecttocathode. .. .. ooiiciiiiiniivinnniines 90 max volts
Typical Operation:
Plate Voltage. .. ............ .. iiciiiinns cene 180 250 315 volts
Grid-No.2 Voltage. ................ Gereseanana 180 250 226 volts
Grid-No.1 (Control-Grid) Voltage.............. -8.5 -12.5 -1 volts
Peak AF Grid-No.1 Voltage. . ................. 8.5 12.5 18 volts
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Zero-Signal Plate Current. . ................... 29 45 34 ma
Maximum-Signal Plate Current. ............... 30 47 35 ma
Zero-Signal Grid-No.2 Current (Approx.)........ 3 4.6 2.2 ma
Maximum-Signal Grid-No.2 Current (Approx.).. 4 T ) 6 ma
Plate Registance . . . ... .....ccviivvinrerinnnenn 60000 50000 80000 ohms
Transconductance. . ... ..o iiiinnrnenernenns. 3700 4100 3760 pmhos
Load Resistance. . . .. ... ....... ... 0c0virennne 5500 5000 8600 ohms
Total Harmonic Distortion., . . ................. 8 8 12 per cent
Maximum-Signa! Power Qutput................ 2 4.5 6.6 watts
Maximem Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-tube class A; amplifier)
Typical Operation (Values are for two tubes):

Plate Voltage. .. .....cotinti i it is s sstnssnntenssns 250 286 volts
Grid-No.2 Voltage. .. ... ... . ittt riennns v 250 286 volts
Grid-No.l (Control-Grid) Voltage . ................. e -15 -19 volta
Peak AF Grid-No.1l-to-Grid-No.1 Voltage. . . ...........0.v. 30 38 volts
Zero-Signal Plate Current. . .. ...... ... ... cciiivinreninnn 70 T0 ma
Maximum-Signal Plate Current, . .. .............c0ivnnennn 79 92 ma
Zero-Signal Grid-No.2 Current (ApProx.). .......covconevues . 5 4 ma
Maximum-Signal Grid-No.2 Current (Approx.)............. 13 13.5 ma
Plate Resistance (ApPProX. ). ...ttt n et reeernnenennnn 60000 70000 ochms
TrangconductanCe. _ . . ... ... ..ttt a e 3750 3600 umhos
Effective Load Resistance. . .. ...............ccotirnnnnns 10000 8000 ohms
Total Harmonic Distortion . ..........c.ooiiin i nns. 5 3.6 per cent
Maximum-Signal Power Qutput. ............ vt rrnnerens 10 14 watts

Maximum Circuit Yalues:

Grid-No.1-Circuit Resistance:
For fixed-bias operation, . .. ....... ... .ci. i iir i .o
For cathode-bias operation. .. ... ......... ... iiiiiiiiriiiinrinans

TWIN DIODE—MEDIUM-MU TRIODE

Glaas octal type used as combined detector,
amplifier, and ave tube. Outline 35, OUT-
LINES SECTION. Except for interelectrode
6V7-G capacitances, this type is identica! electrically
with type 85. Heater volts (ac/de), 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

Glass octal type used as damper

6W4"'GT diode in 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 61.

HEATER VOLTAGE (AC) . o1 v it ve et et ntiaee cteiteanaeanannaaanncenns 6.3 volts
HEATER CURRENT . .. .tt0teare touutarsaaonasassansscenise sae socsnn 1.2 amperes
Maximum Ratings: DAMPER SERVICE
PEAK INVERSE PLATE VOLTAGE®. . . ... ... ... . . i iiiiiirinnnns e 3500 max volts
PEAK PLATE CURRENT. . . .. cciinimatanoee e e 600 mazx ma
DCPLATE CURRENT. . .. .ivvvvnrnrvnns N i . . 125 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode®* .. ... .. ... ... ............. 2100 max volts
Heater positive with respect tocathode ... ............ccoiiiin.... 100 max volts

* The duration of the voltage pulse must not exceed 15%, of one horizontal scanning eyele. In & 525-
line, 30-frame system, 15%, of one horizontal scanning cycle is 10 microseconds.

Maximum Ralings:. RECTIFIER SERVICE

PEAK INVERSE PLATE VOLTAGE. . . ..ottt t ittt ittt eniennnnenanenans 1250 max volta
PRAK PLATE CURRENT. . ...ttt it tamcosetteaseaisasontsarenneenns. 600 max ma
HoT-SWITCHING TRANSIENT PLATE CURRENT {For duration of 0.2 second max) 3.5 max amperes
DC OUTPUT CURRENT. .. vt tnn i terransanocnnsanoessessassarnsnssssosnas 125 mazx ma
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect toeathode . .. ... ... ... . i iinnnnn . 450 mazx volts
Heater positive with respect tocathode . ........... ... ... ... oiioun. 100 max volta
Half-Wave Full-Wave
Typical Operation {Capacitor-Input Filter) : Reciifier Rectifier
. (One Tube) (Two Tubes)
AC Plate-to-Plate Supply Voltage (rms). ................... - T00 volts
AC Plate-Supply Voltage (rms) . . .. .......c.iirinnrenneas, 350 —_ volts
Filter-Imput Capacitor. . .. ... ... .. i i 20 20 ul
Minimum Total Effective Plate-Supply Impedance per Plate. . 145 146 ohma
DCOutput Current. .. .......ciiiiiiaiiinenaarennnssas 125 250 msa
DC Output Voltage at Input to Filter (Approx.): :
2 62.6ma......... ... 000, 390 — volts
At half-oad current of { 12,5 108 -+ ovroeesocerenenne _ 395 volts
: 1I26ma . ... ... i 335 — volts
At full-load current of { L1 Y - - 850 volts
Voltage Regulation (Approx.):
Half-load to full-load current . ... .............ciiiiunnnn 65 45 volta
G2 Gy

BEAM POWER TUBE
Glass octal type used in the audio
© output stage of radio and television 6W6-GT
\‘,/ ®  receivers. Triode-connected, it is used
(™) K, as a vertical deflection amplifier in tele-
NC vision receivers. Qutline 22 or 23,

OUTLINES SECTION This type may be supplied with pin No.l omltted Tube
requires octal socket and may be mounted in any position.

o’

HEATER VOLTAGE (AC/DC) . . .\ i ittt it ittt tar et e e ameaaeiaaeans 6.3 volta
HEATER CURRENT. . . ... ... .ttt ttiineteirtatentonatssnassnnesann 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.Lto Plate. . ... ... i ittt it eae i attenaneainnns 0.5 wul
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. ... ......... 15.0 puf
Plate to Cathode, Heater, Grid No.2, and Grid No3. . ... ............, 9.0 upf
Maximum Ratings: CLASS A; AMPLIFIER
DO PLATE VOLTAGE. . . .. it tieitnrennanearraanocereasnsassarsnsaranssaos 300 mazx volts
GRID-NO.2 (8CREEN) VOLTAGE. . . . . ...ttt iiiiinraennnans 150 maz volta
PLATE DIBSIPATION . .t it ie vt e i st ae ettt iaianeastaansassesssoanans 10 mazx watts
GRID-NO. 2 INPUT. . .. .. ittt it ettt tesartarsinesansivossntnranss 1.26 max watts
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. ............c.iiiiiiinnnes 200 max volta
Heater positive with respect tocathode. . ... ....... ... .. ... ..., . 200mmazx volts

8 The dc component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
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Characteristics:

Plate Voltage....... M e e et et a ettt ettt a s 110
GHid-No.Z Voltage. ... ... .ttt e e et senennnens 110
Grid-No.l {Control-Grid) Voltage. . . .......c00reuennrnnnn. 7.5
Cathode-Biag Resistor. . . ... ...ttt ot i inernrrnennenan. —
Peak AF Grid-No.1l Voltage. . . .........cociirnrrrnrrnnnns 7.5
Zero-Signal Plate Current. . .. ... ..ot euinrrernennnnnn. 49
Maximum-Signal Plate Current. . .......c0vneiirnnennnn.n. 50
Zero-Signal Grid-No.2 Current. . . ........ccietruennnnnnans 4
Maximum-Signal Grid-No.2 Current., . ..................... 10
Plate Resistance (ApPDIoX.) . .. .o .t ernrenresrnnrenenens 13000
Transconductance. .. ..................0..u. e 8000
Plate Load Resistance. . . ... ... ... ..t etirirenns 2000
Total Harmonie Distortion (APprox.). .....covuvenvinnn... .. 10
Maximum-Signai Power Qutput. ... ... ................. 2.1

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

For fixed-bias operation. . . .. ... ... .. 0. i e e e
For cathode-bias operation. . .. ... ... .. ... ... ... iiiiiritinannas

Characteristics (Triode Connection)*:

Plate Voltage. . ... ... 0 it i e e e
Grid-No.d Voltage. . .. ... i e e e e
Amplification Factor. ... ... ...t
Plate Resistance. . . ... ...t ittt it et te et

Plate Current. ... .. . i i e e
Grid-No.1 Voltage (Approx.) for Plate Current of 50ua. .. ............. .-
*Grid-No. 2 eonnected to plate.

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)*

For operation in a 525-line, 80-frame system
Maximum Rotings:
DC PLATE VOLTAGE. . . ..ottt te ittt e et e e e e,
PrAK POSITIVE-PULSE PLATE VOLTAGET (Abselule mazimum) .. ...........
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. . .. ... ...\t
CATHODE CURRENT:

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ... ... ... ... ... ........... .
Heater positive with respect to eathode. .. .. ... ... . . ... rnnrnsn

Maximum Circuit Yalve:

Grid-No.1-Circuit Resistance:
For cathode-bias operation. . ... ... .. ... ... .. i it

* Grid No.2 connected to plate.

225
-30

1600
3800

—42

300 max
1200°mazx
—250 max

140 max
40 max
7.5 max

200 mazx
200mmazx

volts
volts
volts
ohms
volts

ma

ma

ohms
amhos
ohms
per cent
watts

megohm
megohm

volis
volts

ohms
pmhos
ma
volts

volts
voits
volts

ma
watts

volts
volts

2.2 mar megohms

1 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 de component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
TRIODE CONNECTION
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SHARP-CUTOFF PENTODE

Glass octal type used as biased detector
or high-gain amplifier in radio receivers. Out-
fine 35, OUTLINES SECTION. Tube requires
octal socket. Heater volts {(ac/dc), 6.3; am- 6w7 -G
peres, 0.15. Maximum ratings: plate volts, 300
mazx; grid-No.2 (sereen) volts, 100 max; grid-
No.2 supply volts, 300 max; grid-No.1 (control-

NC 15 grid) volts, 0 min; plate dissipation, 0.5 max

watt; grid-No.2 input, 0.1 mar watt. Within its maximum ratings, this type is identical electrically
with type 6J7. Type §W7-G is a DISCONTINUED type listed for reference only.

H NC

D FULL-WAVE VACUUM RECTIFIER
HG3) Oks » .
Miniature type used in power sup- 6x 4

G \‘ oN ply of automobileand ac-operatedradio
NC receivers. Equivalent in performance
(V) to larger types 6X5 and 6X5-GT. Type
Foz 6X4 requires miniature seven-contact

socket and may be mounted in any position. Outline 16, OUTLINES SECTION.
It is especially important that this tube, like other power-handling tubes, be ade-
quately ventilated. For discussion of Rating Chart and Operation Characteristics,
refer to type 6AX5-GT.

HEATER VOLTAGE (AG/DC) . . oottt it it iin et sannsacassrsarssacrsraarass .. 6.8 volts
BEATER CURRENT . . ..ot vireeseteonarnrrrcosnnronasssssatsansossss e . 0.8 ampere
Maximum Ratings: FULL-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. . . ., ...ttt tvnnsnnarnreinna versesrare.. 1250 max volts
PEAK PLATE CURRENT PER PLATE. ... ... .00ttt ieiiiniscnanennareassonnnes 210 max
AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE. . . . ... .. viiiniinnerinnns ... See Rating Chart
DC Ourpur CURRENT PER PLATE. ......... et weersesse-as See Rating Chart
Hor-SwITCHING TRANSIENT PLATE CURRENT . « . o« oo e #
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode................. Cheereanaaiaaras 450 maz volts
Heaster positive with respect tocathode. . ... ... ... ... iiieinnnnn 450 mazx volts

, RATING CHART
I ! | ) I
TYPE 6X4 Eg=8.3 VOLTS
| CAPACITOR OR CHOKE INPUT
EZ77) CHOKE INPUT ONLY

MAX OF

0C OUTPUT MILLIAMPERES PER PLATE

100 200 300 . 400
AC PLATE SUPPLY VOLTS (RMS) PER PLATE
92CM-8025T
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Typical Operation:

Filter Imput Capocitor Choke

AC Plate-to-Plate Supply Voltage (rms). . .................. 650 9500
Filter Input Capacitor. . .. ... ... ... ... i iiiinna.n. 10* -
Effective Plate Supply Impedance per Plate. . . ............. 520 -
Minimum Filter Input Choke. . .. ... ... ... .. ... ... ..., - 10
DC Output Voltage at Input to Filter (Approx.}):

At half-load current of 35 ma. .. .......... ... c.cvn... 360 3856

At full-load current of M0 ma. ... ... ....... ... ..., 300 370

volts
pf
ohms
henries

volts
volts

# If hot-switching is regularly required in operation, the use of choke-input circuits is recommended.
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current.

When capacitor-input eircuits are used, a maximum peak current value per plate of 1
the initial eycles of the hot-switching transient should not be exceeded.

ampere during

* Higher values of ecapacitance than indicated may be used, but the effective plate-supply impedance

should be increased to prevent exceeding the maximum rating for peak plate current.

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL~WAVE CIRCUIT, CHOKE INPUT TO FILTER
T T T r—71 T T T 1 T T T
TYPE 6X4 TYPE 6X4
=63 VOLTS 1 [ E £ 6.3 VOLTS -
FILTER-INPUT CAPACITOR = (O .
| TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE| | T2 oS O T E é"ff’“‘:""““ce
520 OHMS FOR CURVES 1-5 i
PER PLATE {200 OHMS FOR CURVES 6-6 BOUNDARY LINE FOR CHOKE VALUES |
700\ DEA = SEE RATING CHART . 700—CBA=5EE RATING CHART -]
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FULL-WAVE Poy
VACUUM RECTIFIER PD2
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- * ‘f OF
ceivers, Qutlines 6 and 23, respectively, .. ((J¥(s)

OUTLINES SECTION. Type 6X5 ig N< ex3-o7

K

used principally for renewal purposes. Type 6X5-GT may be supplied with pin

No.l omitied. Both types require octal socket. Type 6X5 should be

mounted in

vertical position, but horizontal operation is permissible if pins 3 and 5 are in
horizontal plane. Type 6 X5-GT may be operated in any position. For maximum
ratings, typical operation data, and curves, refer to type 6X4. Type 6X5 is used

principally for renewal purposes.
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TRIODE-PENTODE CONVERTER

Miniature type used as combined
oscillator and mixer tube in television 6X8
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 a 6AG5 mixer and an
oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver,
the triode unit is used as an oscillator for both sections. In the AM section, the
pentode unit is used as a high-gain pentode mixer; in the FM section, the pentode
unit is used either as a pentode mixer or as a triode-connected mixer depending on
signal-to-noise considerations. Outline 14, OUTLINES SECTION. Tube requires
noval nine-contact socket and may be mounted in any position.

HEATER VOLTAGE. . . 0 ittt ittt tetn e te et an et inaerenaanann 6.3 volts
HEATER CURRENT. . .. .ttt ttiis i iietatainnsensenenennnnnnnns 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES {Approx.):
Without With
Ezxternal External
Shield Shield
TRIODE UNIT:
GridtoPlate, . ............. .. cciviiiiann. 1.4 1.4 fring
Grid to Cathode and Heater. . ............... 2.0 2.6 upf
Plate to Cathode and Heater. .. ............. 0.6 1.0 upf
PENTODE UNIT:
Grid No.lto Plate. . . ...............c.u... 0.09 max 0.06 max puuf
Grid No.l to Cathode, Heater, Grid No.2, and
Grid No.3. ... ... ... 4.3 4.5 puf
Plate to Cathode, Heater, Grid No.2, and Grid :
Nod...................... e 0.7 1.4 uuf
Pentode Grid No.l1 to Triode Plate. .. ........... 0.045 mazx 0.035 mazx puf
Pentode Plate to Triode Plate. .. ... e 0.040 max 0.008 max upf
Characteristics: Triode Unit Pentode Unit
Plate Voltage. . ....oviiii i innncaneans 100 250 volts
Grid No.3 (Suppressor) .........ccoveeurunnanna, - Connected to cathode at socket
Grid-No.2 Voltage. .. ..........ccoiviiiiannnns. - 150 volts
Cathode-Bias Resistor. . ... .................... 100 200 ohms
Amplification Factor. ... ....... ... .o, 40 -
Plate Resgistance (Approx.). ...c.ovieeinenininns 6900 750000 ohms
Transconductance. . . .....ocvvveneinenroasnass. 5800 4600 umhos
Grid-No.1 Bias for plate current of 10 ua ........ -10 -10 volts
Plate Current. . . . ... ... ... ... .. ccicieinen... 8.6 7.7 ma
Grid-No.2 Current. ................ccoiivinnn, - 1.6 ma
AVERAGE PLATE CHARACTERISTICS
s TRIODE UNIT
\ 4 TYPE 6X8
\ :,I N iy any :I-P:s.a VOLTS
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Maximum Ratings: Tﬂﬁeog:u Pgt%c}eixgnd
PLATE VOLTAGE . . ...t snerrenessssnennsoanns 250 mazx 260 max volts
GRID-N0.2 SUPPLY VOLTAGE. ......... heeaeaaies - 250 maz volts
GRID-NO.2 (SCREEN) VOLTAGE. . . .. ..uvevrennnnn - See curve page 64
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value. . ............ Vresiaeses 40 mazx 40 max volts

Positive bias value. . ...........ciiineneenn. 0 max 0 max volts
PLATE DISSIPATION . .o\ otr e ieiancnnrnnenssnnnns 1.5 max 2.0 max watta
GRID-N0.2 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 64
GRID-NO. L INPUT. . ...t iirriiineternncacsrons 0.5 maz - watt
PrAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to eathode....... 100 max 100 max volts

Heater positive with respect to cathode....... 100 max 100 mazx volts
Typicail Operation: “Tg?offwg’g;c. P?;toﬂ?ixg:’l““
Plate Voltage. . . ............... earenaan Ceraes 150 150 volts
Grid No.3. ... ... iiiiininn, P e - Connected to cathode at socket
Grid-No.2 Voltage. .. .........ccninennrrnnnns .e - 150 volts
Mixer Grid-No.l1 Supply Voltage............ i - -3.5 volts
Oscillator Voltage at Mixer Grid No.1........... - 2.6 rms volts
Mixer Grid-No.1-Circuit Resistance, ............ - 1200600 ohms
Oascillator Grid Resistor. . ...........cc0usn veees 2700 - ohmsa
Conversion Transconductance. . ............. va - 2100 umhos
Plate Current. - .. ... ... ..t rrrennnsorannas . 13 6.2 ma
Grid-No.2 Current. . .. .....ccoivnenn e caeass - 1.8 ma
Grid-No.1 Current, . . .......co0vueas - 2.0 KB
Oscillator Power OQutput (Approx.).......... vese 0.5% ~ watt
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. .........c.ccvvuun.. feeskseraerseranas 0.1 max megohm

For cathode-bias operation, . .............. Ceeeeaas feeeeaaen ‘e 0.5 max megohm

¥With separate excitation and triode unit grounded,

1In TV or FM receivers, it is generally desirable to operate the oscillator with less power input than
shown in the tabulated datas in order to avoid over-excitation and excessive oscillator radiation.

AVERAGE PLATE CHARACTERISTICS
2 PENTODE UNIT
3 pam T T T v

" +0.5 TYPE 6X8
@ E£=8.3VOLTS
b GRID=NE 2 VOLTS 2150
u GRID-N21 VOLTS EC,=0 GRID-N® 2 vOLTS= 0
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PDp K
G) < FULL-WAVE VACUUM RECTIFIER
55 \ Po, Glass type used in power supply of radio re-
9 e ceivers.Outline31or34, OUTLINES SECTION.
Heater volts (ae/de), 6.3; amperes, 0.8. The 6Y5
‘ maximum ac plate voltage per plate is 350
o e volts (rms), and the dec output current is 50
H H ma. This is a DISCONTINUED type listed
G G for reference only.
() BEAM POWER TUBE

P o /3
amplifier in radio receivers in which
w(2) ANTAS 74 Dn the plate voltage available for the out-
(1) OP put stage is relatively low. It is also
NC Gy used in rf-operated, high~-voltage power
supplies in television equipment. Outline 37, OUTLINES SECTION. Tube re-
quires octal socket and may be mounted in any position. Heater volts (ac/dc), 6.3;
amperes, 1.25. Typical operation and maximum ratings as class A, amplifier: plate
volts, 135 (200 max); grid-No.2 (screen) voits, 135 max; plate dissipation, 12.5
mar watts; grid-No.2 input, 1.75 max watts; grid-No.1 (control-grid) volts, —13.5;
plate ma., 58; grid-No.2 ma., 3.5; plate resistance, 9300 ohms; transconductance,
7000 umhos; load resistance, 2000 ohms; maximum-signal output watts, 3.6. At
maximum ratings, the 6Y6-G can deliver 6 watts output with load resistance of
2600 ohms,

Glass octal type used as output 6Y 6 G

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Maximum Ratings:

DO PLATE VOLTAGE. . . ...ttt tr et tntsenneonteseennennsenneeennnennee.. 350 mazx volts
DC GRID-NO.2 VOLTAGE. . ...ttt etvnetesnnnsaassoensonasteesrassassanen.. 135 maz volts
DC GRID-NO.] VOLTAGE. ..ottt it tet i teneenrnoarerrreasonnntennensensnss -90 max volts
DO PLATE CURRENT. ...\ttt eete e aectearansesnssnseaseeneneenareensenn, 80 max ma
DC GRID-NO.L CURRENT. ... .0t tterneeneeneaananssoanraserosenssonarenens 1.5 max ma
2 7 . o 23 max watts
GRID-NO. 2 INPUT. . ... ...ttt iitnnnncnnneneenasatatossemenaeanennen 0.6 mazx watt
PLATE D88 P ATION. . . it et eetrenaosasnnannnsesennassnsonsnnnsransesnn- 8.0 maz watts
Typical Operation:

DO Plate VolbBZe. . ...ttt ter e rrrnrtaenntneraresssnnseersnsoncensossns 350 volts
DO Grid-No 2 Voltage®. ... .. i iiiiirrrnan et sstnonatonnnnansasnsens 116 volts
DCGrid-No.l Voltaget. ... ....c.vviiit it erienenstonecnonasesssanann. -40 volts
Peak RF Grid-No.l Voltage., .. ..o vvvernrenrenanenserasacsnsneeaenanasesss 48 volts
DCPlateCurrent. . .........ccouv.. et aaaea ettt ettt 60 ma
DC Grid-No.2 Current. . ... ...civrinnearenerrsneenscoraancasnscsasanssas 5.1 ma
DC Grid-No.1 Current (ADPPreX.). .. v vvvntien v carnsnsranseannacssaarnsanns 1.4 ma
Driving Power (Approx.).........cccveveuvun... et st eaeetec e, 0.1 watt
Power Qutput (Approx.)............... T e ettt 14 watts

*fqlbst(?(;ge% from a separate source, from s potentiometer, or from plate supply through a series resistor
o ohms.

1 Obtained from fixed supply, by grid-No.1 resistor of 30000 ohms, by cathode resister of 600 ohms, or
by a combination of methods.

GT2 GT)
OO HIGH-MU TWIN POWER TRIODE
7PT2 / \ PT' Glass octal type used as class B amplifier
in output stage of radio receivers. Outline 33, -
OUTLINES SECTION. For electrical charac- 6Y7-G
teristics, refer to type 79. Heater volts (ac/dc),
0 NV (D 6.5 amperes, 0.6, Tnis is a DISCONTINUED
o type listed for reference only
e x
eps " FULL-WAVE VACUUM RECTIFIER
2

e o Glass type used in power supply of radio
receivers. Outline 34, OUTLINES SECTION.
Heater volts (ac/dc), 12.6 in series heater ar- _

Pp, rangement and 6.3 in parallel arrangement;

e o amperes, 0.4 (series), 0.8 (parallel). Maximum 625
. ac plate voltage per plate is 230 volts, and
maximum de¢ output current is 60 ma. Thisis a
DISCONTINUED type listed for reference

only.

2

RO,

X
£
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3 CTy

HIGH-MU TWIN POWER TRIODE OO
Glass octal type used as class B amplifier PT2 3 N PTy
in output stage of radio receivers. Outline 33, o 0
6z7 G OUTLINES SECTION. Tube requires octal
- socket. Heater volts (ac/dc), 6.3; amperes. 0.3.
Typical operation and maximum ratings as e" H
NC [,

class B power amplifier: plate voits, 180 max;

grid volts, 0; peak plate ma. per plate, 60 max;

average plate dissipation, 8 max watts; zero-
signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4,2 with average
input of 820 milliwatts applied between grids. This is a DISCONTINUED type listed for reference only.

FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
radio equipment where economy of power is
important. Outline 33, OUTLINES SECTION.

6ZY 5_G Tube requires octal socket and may be mounted
in any position. Heater wvolts (ac/dc), 6.3;
amperes, 0.3, Maximum ratings: peak inverse
plate volts, 1250; peak plate ma. per plate,
120; dc output ma., 40; peak heater-cathode
volts, 450. This is a DISCONTINUED type
listed for reference only.

MEDIUM-MU TRIODE

Glass lock-in type used as detector, ampli-
fier, or oscillator in radio equipment. Qutline 1b,
7 A4 OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/de), 6.3; amperes, 0.8.
Maximum ratings, typical operating conditions,
and curves for type TA4 are the same as for
metal type 6J5.

BEAM POWER TUBE

Glass lock-in type used as output amplifier

in radio receivers in which the plate voltage

7 A 5 available for the output stage is relatively low.

QOutline 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 mazx); grid-No.2 volts, 110 (125 max);

plate dissipation, 6.5 maxr 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, 56800 umhos; load resistance, 2500
ohms; maximum-signal output watts, 1.5.

TWIN DIODE

Glass lock-in type used as detector, low-
voltage rectifier, or ave tube. Qutline 15, OUT-
7 A6 LINES SECTION. Tube requires lock-in sock-~
et. Heater volts (ac/de), 6.3; amperes, 0.15.
Maximum ratings as rectifier: ac plate volta
per plate (rmsj}, 150; de output ma. per plate,
8; peak ma. per plate, 45; peak heater-cathode
volts, 330. The application of this type is similar
to that of metal type 6H6

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
7 A7 in radio receivers. Outline 15, OUTLINES
SECTION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.3; amperes, 0.3. For maximum
ratings, typical operation, and curves, refer to
metal type §SK7.
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OCTODE CONVERTER

Glass lock-in type used as converter in
superheterodyne circuits. Outline 15, OQUT-
LINES SECTION. Tube requires lock-in sock- 7 A 8
et. Heater volts (ac/dc), 6.3: amperes, 0.15.
Typical operation and maximum ratings as fre-
quency converter: plate volts, 250 (300 maz);
grids-No.3-and-No.5 volts, 100 max; grid-No.2
supply volts, 250 (300 mar) applied through
20000-ohm dropping resistor properly bypassed; grid-No.2 volts, 165 (200 mazx) ; plate dissipation, 1 max
watt; grids-No.3-and-No.5 input, 0.3 max watt; grid-No.2 input, 0.75 maxr watt; grid-No.4 volts,
-3 (0 min); grid-No.1 resistor, 50000 ochms; plate ma., 3; grids-No.8-and-No.6 ma., 3.2; grid-No.2
ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 550 umhos;
conversion transconductance with grid-No.1 bias of -30 volts, 2 ymhos. The application of this type ia
similar to that of metal type 6A8 and glass-octal type 6D8-G.

POWER PENTODE

Lock-in type used in output stage of video
amplifier of television receivers. Qutline 20,
OUTLINES SECTION. Tube requires lock-in 7 AD7
socket. Heater volts (ac/dc), 6.8; amperes, 0.6.
Typical operation and ratings as class A; video
amplifier: plate volts, 800 mazx; grid-No.2 volts,
160 mazx; 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,

MEDIUM-MU TWIN TRIODE

Gtlasg lock-in type used as voltage amplifier
or phase inverter in radio equipment. Outline
15, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts {ac/dc), 6.3; amperes, 7AF7
0.3. Ratings and characteristics as class A,
amplifier (each section): plate volts, 2560 (300
mox); cathode resistor, 1100 ohms; plate ma.,
9; transconductance, 2100 umheos; amplification
factor, 16; plate resistance, 7600 ohms.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf amplifier in
ac/de receivers or in mobile equipment where
low heater-current drain is important. Qutline
15, OUTLINES SECTION. Tube requires 7AG7
lock-in socket. Heater volts (ac/de). 6.3; am- i
peres, 0.15. Maximum ratings and character-
istica as class A; amplifier: plate and grid-No.2
volts, 250 (300 mazx); plate dissipation, 2 maz
watts; grid-No.2 input, 0.76 mazr watt; grid
No.3 and internal shield connected to cathode at socket; plate resistance (approx.), 0.75 megohm;
transconductance, 4200 pmhos; grid-No.1 bias for plate current of 10ua, —-10; cathode resistor, 250 chms;
plate ma., 6; grid-No.2 ma., 2. The application of this type is similar to that of miniature type 6BHS,

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf amplifier in
high-frequency and wide-band applications.
Outline 15, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (ac/dc), 6.3; 7 AH7
amperes, 0.15. Maximum ratings and character-
istics as class A; amplifier: plate and grid-No.2
volts, 2560 (800 maz); plate dissipation, 2 maz
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 bias for transconductance of 35 umhos, -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.
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HIGH-MU TRIODE

Glass lock-in type used in resistance-
7B4 coupled amplifier circuits. Outline 15, OUT-
LINES SECTION. Tube requires lock-in sock~
et. Heater volts (ac/de), 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.

POWER PENTODE

Glass lock-in type used in output stage of

7B 5 radio receivers. Outline 20, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater

volts {(ac/dec), 6.3; amperes, 0.4, Except for

interelectrode capacitances, this type is the

same electricaily as glass-octal type 6K6-GT,

TWIN DIODE—HIGH-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube. Outline 15,
7B6 OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Except for interelectrode capacitances, this
type is the same electrically as metal type
68Q7.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier

in radio receivers employing ave. Outline 15,

7B7 OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/de), 6.3; amperes, 0.15.

Typical operation as class A; amplifier: plate

volta, 250 (300 max); grid-No.2 volts, 100;

grid-No.1 volts, ~8; grid No.3 connected to

cathode at socket; plate ma., 8.5; grid-No.2

ma., 1.7; plate resistance, 0.76 megohm; transconductance, 17560 yumhog; transconduetance at bias of
—40 volts, 10 umhos. The application of this type is similar to that of metal types 6SK7 and 68S7.

PENTAGRID CONVERTER

Glass lock-in type used as frequency con-
verter in soperheterodyne ecircuits. Outline 15,
7 Bs OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dce), 6.3; amperes, 0.3,
Except for interelectrode capacitances, this type
is the same electrically as metal type 6A8.

BEAM POWER TUBE

Glass lock-in type used as output amplifier
in radio receivers. Outline 20, OUTLINES
7C 5 SECTION. Tabe requires lock-in socket. Heat~
er volts (ac/de), 6.3; amperes, 0.45, Refer to
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 6AQ6G.
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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 volts (ac/dc), 6.3; amperes, 0.15.
Typical operation of triode unit as class A, 7 C6
amplifier: plate volts, 250 (800 max); grid volts,
-1; plate ma., 1.3; plate resistance, 0.1 megohm;
transconductance, 1000 pmhos. For diode oper-
ation curves and triode application, refer to
metal type 6AV6E,

SHARP-CUTOFF PENTODE

Glass lock-in type used as biased detector
or rf amplifier. Outline 15, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater 7C7
volts (ac/de), 6.3; amperes, 0.15. Typical op-
eration as class A: amplifier: plate volts, 250
(800 mazx); grid-No.2 volts, 109; grid-No.l
volts, -3 (0 min); grid No.3 and internal shield
connected to cathode at socket; plate resistance
(appx:ox.), 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 6SF7 and glass-octal type 6WT-G.

TWIN DIODE—MEDIUM-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube. Outline 15,
OUTLINES SECTION. Tube requires lock-in 7E_6
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
For maximum ratings, typical operation, and
curves, refer to miniature type 6BF6. Type TES
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. Qutline 165,
QUTLINES SECTION. Tube requires lock-in 7E7
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Typical operation and maximum ratings of
pentode unit as class A; amplifier: plate volts,

= 250 (300 mazx); grid-No.2 volts, 100 mazx; plate
H .85 H 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 bias for transconductance of 2 ymhos, —42.5; plate ma., 7.5; grid-No.2 ma.,
1.6, For diode operation curves, refer to type 6AV6, Type TET7 is used principaily for renewal purposes.

612 6Ty

o HIGH-MU TWIN TRIODE
PT2 o PTy Glass lock-in type used as phase inverter or
o resistance-coupled amplifier. Outline 15, QUF-
LINES SECTION. Tube requires lock-in 7F7
e o K socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
K12 ‘ TV For maximum ratings, typical operation as class
10 .

A: amplifier, and curves, refer to glass-octal
type 6SL7-GT.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as amplifier or oscil-
lator in radio equipment. Qutline 11, OUT-
LINES SECTION. Tube requires lock-in 7F8
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Typical operation and maximum ratings as
class Aj; amplifier (per unit): plate volts, 250
(800 max); cathode resistor, 600 chmas; plate
ma., 6.0; transconductance, 3300 ymhos; am-
plification factor, 48; grid bias for plate current of 10 ua., —11; grid-cireuit resistor, 0.5 maxr megohm.
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SHARP-CUTOFF PENTODE

Glass lock-in type used in video amplifiers

of televigion receivers and in other applications

requiring high transconductance. Outline 15,

7G7 OUTLINES SECTION. Tube requires lock-in

socket. Heater volts (ac/de¢), 6.3; amperes,

0.45. Typiecal operation and maximum ratings

as class A; amplifier: plate volts, 250 (300 maz);

grid-No.2 volts, 100; plate dissipation, 1.5 85

max watts; grid-No.2 input, 0.8 maz 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 bias 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 6AUS.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier

in radio receivers. Outline 15, OUTLINES

7H7 SECTION. Tube requires lock-in socket.

Heater volts (ac/de), 6.35 amperes, 0.3. Typical

aperation and maximum ratings as class A am-

plifier: plate wvolts, 260 (300 max)}; grid-No.2

volts, 150; plate dissipation, 2.0 max watts;

grid-No.2 input, 0.5 max watt; grid No.3 and in-

ternal shield connected to cathode at socket; cathode 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 6BAS.

TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined oscil-
lator and heptode mixer in radio receivers. Cut-
7J7 line 15, OUTLINES SECTION. Tube requires
lock-in socket. Heater volts (ac/de), 6.3; am-
peres, 0.3. For maximum ratings and typical
operation, refer to glass-octal type 6J8-G.

TWIN DIODE—HIGH-MU TRIODE

Glass lock-in type used as FM detector and
audio amplifier in circuits which require diode
7K7 and triode units with geparate cathoedes. Outline
15, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 6.3; amperes,
0.8. For ratings and typical operation, refer to
glass-octal type 6AQ7-GT.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf and if ampli-

fier in radio equipment. Outline 15, OUTLINES

7L7 SECTION. Tube requires lock-in socket.

Heater volts (ac/dc), 6.3; amperes, 0.8. Typical

operation as class A, amplifier: plate volts, 250

(300 max); grid-No.2 volts, 100; grid-No.1

volts, —1.5; grid No.3 tied to cathode at gocket;

cathode resistor, 250 chms; plate -ma., 4.5;

grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 pmhos. The appli-
cation of this type is similar to that of miniature type 6ATUS.

3

GTp T

MEDIUM-MU TWIN TRIODE

Glags lock-in type used as voltage amplifier P71, PT}
or phase inverter in radio equipment. Outline e o
7 N 7 20, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 6.3; amperes, e o .
'

0.6. For maximum ratings and typical operation "7z ‘
of each triode unit, refer to metal type 6J5. The o ]
application of this type is similar to that of =,
glass-octal type 6SN7-GT. H
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PENTAGRID CONVERTER

Glass lock-in type used as converter in
superheterodyne circuits. Outline 15, OUT-

- LINESSECTION. Tuberequireslock-in socket. 7 Q7
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.

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube. Qutline 15, 0UT-
LINESSECTION.Tuberequires lock-in socket, 7 R7
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical
operation and ratings of pentode unit as class
A amplifier: plate volts, 250 max; grid-No.2
volts, 100; plate dissipation, 2 max watts;
grid-No.2 input, 0.25 mazr watt; grid-No.l
volts, -1 (0 min); plate resistance (approx.), 1.0 megohm; transconductance, 3200 ymhos; plate ma., 5.7;
grid-No.2 ma., 2.1, grid-No.1 volts for transconductance of 10 umhos, -20. Refer to type 6AV#6 for
diode operation curves.

TRIODE—HEPTODE CONVERTER

Glasa lock-in type used as combined triode
oscillator and heptode mixer in radio receivers.
QOutline 15, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (ac/dc), 6.3; 757
amperes, 0.3. Typical operation of heptode unit:
plate volts, 2§0 (300 mazx); grids-No.2-and-No.4
volts, 100; grid-No.l1 volts, —2; plate resistance,
1.25 megohms; conversion transconductance,
625 pmhos; plate ma., 1.8; grids-No.2-and-No.4 ma., 3.0. Typical operation of trivde unit: plate supply
volts, 250 (300 max) applied through a 20000-chm dropping resistor bypassed by a 0.1-uf eapacitor; grid
resistor, 50000 ohms; plate ma., 5.0; total cathode ma. (both units), 10.2. This is a DISCONTINUED
type listed for reference only.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio reeeivers. Outline 15, QUTLINES SEC-
TION. Tube requires lock-in socket. Heater
volts (ae/dc), 6.3; amperes, 0.45. Typical oper- 7V7
ation and maximurm ratings as class A; amplifier:
plate volts and grid-No.2 supply volts, 300 max;
grid-No.2 series resistor, 40000 ohms; plate
dissipation, 4 mar waits; grid-No.2 input,
0.8 max watt; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 min ohms; plate
resistance, 0.3 megohm; transconductance, 6800 umhos; plate ma., 10; grid-No.2 ma., 8.9; grid-No.1
bias for plate current of 10 xa., ~16. The application of this type is similar to that of miniature type 6AU6.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers. Outline 15, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater 7w7
volts (ac/dc), 6.3; amperes, 0.45. This type is
the same ds type TV7 except for socket con-
nections.

TWIN DIODE-—HIGH-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in circuits which
require diodes with separate cathodes. Qutline
20, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 6.3; amperes, 7x7
0.3. Ratings and characteristics of triode unit as
class A; amplifier: plate volts, 250 (300 maxzx);
grid volts, —1; amplification factor, 100; plate
resistance, 67000 chms; transconductance, 1500
amhos; plate ma., 1.9.
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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

7Y 4 SECTION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.3; amperes, 0.5. Maximum
ratings: peak inverse plate volts, 1250; peak
plate ma. per plate, 180; de cutput ma., 70;
peak heater-cathode volts, 450. For typical op-
eration, refer to miniature type 6X4.

FULL-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of

automobile and ac-operated radio receivers.

7Z 4 Outline 20, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (z¢/dc), 6.3;

amperes, 0.9. Maximum ratings: peak inverse

plate volts, 1250; peak plate ma. per plate, 300;

de output ma., 100; peak heater-cathode volts,

450.
Typical Operation: FULL-WAVE RECTIFIER
Filler Input Capacitor Choke
AC Plate-to-Plate Supply Voltage (rms) .. ................. 650 900 volts
Filter-Input Capacitor. . .. .. covv i iininniinnorariarnsns 4 - pnf
Min. Total Effective Plate-Supply Impedance per Platet. . . .. 75 - ohms

Min. Filter-Input Choke. . . ........ .. . . . viiiiiiiianas

DCOutput Current. . .. ... ...ttt ittt ier i innneas 100 100 i ms
1 When a filter capacitor larger than 40 uf is used, it may be necessary to use more plate-supply impedance

than the minimum value shown to limit the peak plate current to the rated value,

POWER TRIODE

Glass type used as an audio-frequency am-
plifier. Outline 43, OUTLINES SECTION.
-lo Tube requires four-contact socket and should
be operated in vertical position with base down.
Filament volts (ac/de), 7.5; amperes, 1.25.
Typical operation as class A; af power amplifier: o*o
plate volts, 425 max; grid volts, —40; peak af F F
grid volts, 35; plate ma., 18; plate resistance,
5000 ohms; transconductance, 1600 ymhos; load resistance, 10200 ohms; undistorted output watts, 1.6,
This is a DISCONTINUED iype listed for reference only. Replace by transmitting type 10-Y,

[©

G

® ©

11 DETECTOR AMPLIFIER

Glass types used as detectors and ampli-
fiers in battery-operated receivers. Filament
volts (de), 1.1; amperes, 0.25. Typical operation o
as class A; amplifier: plate volts, 1856 max; r
grid volts, —10.5; plate resistance, 15500 ochms; P c
transconductance, 440 pmhos; plate ma., 8. (2) (3)
These are DISCONTINUED types listed for

-l 2 reference only,

oLeg

[

POWER PENTODE

Glass type used as output amplifier in ac/de

radio receivers. Outline 31 or 34, OUTLINES

12 A 5 SECTION. Heater volts {(ac/dc), 12.6 in series

heater arrangement and 6.3 in parallel arrange-

ment; amperes, 0.3 (series), 0.6 (parallel). Typi-

cal operation as class A; amplifier: plate volts

and grid-No.2 volts, 180 maz; grid-No.1 voits,

—25; plate ma., 45; grid-No.2 ma., 8; plate re-

sistance, 35000 ohms; transconductance, 2400 umhos; load resistance, 3300 ohms; output watts, 8.4.
This is a DISCONTINUED type listed for reference only.
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Gy RECTIFIER—POWER PENTODE

Czp & PD Glass type used as combined hali-wave
rectifier and power amplifier. Qutline 36, OUT-

LINES SECTION, Tube requires small seven-

Kp  contaet (0.75-inch, pin-circle diameter) socket.
C3p Heater volts (ac/dc), 12.6; amperes, 0.3. Typi-
cal operation of pentode unit as class A; ampli-

fier: plate volts and grid-No.2 volts, 135 maz;
grid-No.1 volts, —13.56; load resistance, 13500

H H

12A7

ohms; plate resistance, 100000 ohms; transconductance, 975 umhos; cathode resistance, 1175 ochms; plate
ma., 9; grid-No.2 ma., 2.5; output watts, 0.56. Maximum ratings of rectifier unit with capacitor-input
filter: ac plate volts (rms), 125; de output ma., 30. This is a DISCONTINUED type listed for reference
only.

PENTAGRID CONVERTER

(Glass octal type used as converter in ac/de
receivers. Qutline 24, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is identica! with
glass-octal type 6A8-GT. This type is used
principally for renewal purposes.

MEDIUM-MU TWIN TRIODE

Glasa octal tube used as audio amplifier in
radio equipment. Qutline 18, OUTLINES SEC-
TION. Tube requires octal socket. Heater volts
(ac/de), 12.6; amperes, 0,15, T'ypical operation
as class A. amplifier: plate volts, 180 maz; grid
volts, —6.6; amplification factor, 16; transcon-
ductance, 1900 gmhos; plate resistance, 8400
ohms; plate ma., 7.6; grid-bias volts for plate
current of 10 ua, ~16. This type is used prinei-
pally for renewal purposes.

TWIN DIODE

Miniature, high-perveance type
used as detector in FM and television
circuits. It is especially useful as a
ratio detector in ac/de FM receivers.
QOutline 9, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes,
0.15. Except for heater rating, this
type is identical with miniature type
6ALS.

H £
R BEAM POWER TUBE
9( (© Miniature type used as output
< \ ) amplifier primarily in automobile ra-
Ga \_-:_/ % dio receivers operating from a 12-volt,
(1)
G

storage battery. Outline 16, OUT-
LINES SECTION. Heater volts

12A8-GT

12AH7-GT

12AL5

12AQ5

(ac/de), 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.
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TWIN DIODE—
-HIGH-MU TRIODE

Miniature type used as a com-

bined detector, amplifier, and avc tube

12 AT6 in compact ac/dc radio receivers. Out-
line13, OUTLINES SECTION. Heat-

er volts (ac/de), 12.6; amperes, 0.15.

Except for the heater rating, this type

is identical with miniature type 6ATS.

HIGH-MU TWIN TRIODE
’ 12 AT7 Miniature type used as cathode-

drive amplifier or frequency converter
in the FM and television broadcast
bands. Outline 14, OUTLINES SEC-
TION. Tube requires noval nine-con-

tact socket and may be mounted in any position. Each triode unit is independent

of the other except for the common heater.

HEATER ARRANGEMENT Seriea
HEATER VOLTAGE (AC/DC) . o oo oo et oo 12.6
HEATER CURRENT. . . ittivnttnneeeaeeenaae e 0.15
DIRECT INTERELECTRODE CAPACITANCES:

Grid to Grid. . .. .., e e e e

Grid to Plate (Each Unit). ................. . .. . ... . ... ... ...
Grid to Cathode and Heater (Bach Unit)........... ... ... .. .. .. ..
Plate to Cathode and Heater (Unit No.1). .. ... .. ... .. .. ... ... ...
Plate to Cathode and Heater (Unit No.2}........... ... .. .. . .. .
Heater to Cathode (Each Unit)............. ... T
Plate to Cathode (Each Unit}............... .. ... ... .. ... .
Cathode to Heater and Grid {Bach Unit).. ... ... .. ... .. ... .. .. ..
Flate to Heater and Grid (Each Unit)................ ... ... . ....

Maximum Rqﬁngs: CLASS A, AMPLIFIER (EﬂCl’l Ul‘l“‘)

=R ONOSON M
00 B b b on B AN

PLATE VOLTAGE. .. ... ot i, 300 max
GRID VOLTAGE, Negative Bias Value. ... .. .. .. .. .. .. .. .. ... ... .. .. .. —-b0 mazr
PLATE DISSIPATION . ... . ittt e e e et e e 2.5 max
AVERAGE PLATE CHARACTERISTICS
FOR EACH UNIT
4 ) T L L) L]
TYPE 12ATT
E¢=12.6 VOLTS
SERIES HEATER ARRANGEMENT
3
[ ]
w
o
5 o
« & \r,\/
j 2 f 7 )
5 Ly / & o
u 9 Vi b/, o
= o
: 7 d / / W oS
o ’ L)
, / /| A1
4 / 4 y L / 'K )
/7 |~
- P ot s
) 100 200 300 400 500 600
PLATE VOLTS 92CM-TOSET
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PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ............. cevareeenens 90 max volts
Heater positive with respect to cathode........ tesriesarersenneenan 90 max volts
Characteristics:
Plate Voltage. . .. ..ottt ittt cinrserneencarsasonas cree 100 250 volts
Cathode Resistor. . ..... ... ..ottt iinitaetnsossssssssnns 270 200 ohms
Amplification Factor. .. ... ... . it iiiiiraraarians Ceee 60 60
Plate Resistance (ApProx.). .. .. .c.curer it tonsrnasnrsnns 15000 10900 ohms
Transconduetance, . ......cccueeeenerronsrarsans e 4000 5500 gmhos
Grid Bias (Approx.) for plate current of 10pa................ -b -12 volts
Plate Current. . ... .o it i v cirr e tinrcnaeoncassassnsns 3.7 10 ma

SHARP-CUTOFF PENTODE

Miniature type used in compact
ac/dc radio equipment as an rf ampli-
fier especially in high-frequency, wide-
band applications. Outline 13, 0UT-  12AU6
LINES SECTION. Heater volts
(ac/de), 12.6; amperes, 0.15. Except
for heater rating, this type is identi-
cal with miniature type 6AUS6.

MEDIUM-MU TWIN TRIODE

Miniature type used as phase in-
verter or amplifier in ac/de radio 12AU7
equipment and in many diversified
applications such as multivibrators or
oscillators in industrial control de-
vices. Outline 14, OUTLINES SECTION. Tube requires noval 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.

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AG/DC) . ... i vsvnninnennn e 12.6 6.3 volts
HEATER CUBRENT. ... . ...\ \tinrrnrrnnnonnnancennsnnersnnes 0.15 0.3 ampere

Unit No. 1 Unit No. 2

Gridto Plate . ........ oottt i e 1.5 1.6 .u.yf
Grid to Cathode and Heater. ... ... ... ... ... .. .. S 1.6 1.6 auf
Plate to Cathode and Heater. .. .......... ...t 0.50 0.35 g
Maximum Ratings: CLASS A; AMPLIFIER (Ecch Unit)
PLATE VOLTAGE. . ..ttt ittt ittt e et sneeee e e e et e aeaenn 300 max volts
PLATE DISSIPATION. ............. _ e 2.76 max watts
CATHODE CURRENT............... e, 20 mazx ma
GRID VOLTAGE:
Negative bias value. . ....... ... .. ... . . . . . . . i 60 max volts
Positive blas value. . .. ..o ittt e e e e e e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode. . ............. ... ... . ..... .. .. 1B0 maz volts
Heater positive with respecttocathode. ......... ... ... ... ... ... .... 180 max volts
Characteristics:
Plate Voltage. . ... ... ... .. i i 100 2560 volts
Grid Voltage. . . ... . it i e i 0 -8.56 volts
Amplification Factor. . . .......co o i e 20 17
Plate Resistance (ApProx.).............vviiuiiniinnanan..n 6600 7700 ohms
Transeonductance. .. ... ... .. iiiiiter o renanncanns 3100 2200 pmhos
Grid Bias (Approx.) for plate current of 10ga................ - —24 volts
Plate Current. ...... ... ottt ittt iie e 11.8 10.5 ma
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Maximum Circuit Values {(For maximum rated conditions):

Grid-Circuit Resistance:
For fixed-biag operation. . .. ... ... .. it iiearanresssssesasssnens 0.25 mar megohm
For cathode-bias operation. ............ccvvveuas  aeesrrat et ena 1.0 maxr megohm

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT

TYPE, IaAU';
E¢=6.3 VOLTS

W
[-]

/
)

.3
‘ub
7 /"
£y

&

/ /

/
/ / /7 2%
/ L é/ :é/ Yoo

|

PLATE MiLk‘IAMPERES
(-]

J 4

N

00 400 500
PLATE VOLTS 92CM-8I7TT

TWIN DIODE—
HIGH-MU TRIODE

]2 AV6 Miniature type used as combined

detector, amplifier, and ave tube in

automobile and ac-operated receivers.

QOutline 13, OUTLINES SECTION.
Heater volts (ac/de), 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

]2 AV7 converter in vhf tuners of television

receivers. Also used as rf amplifier,

oscillator, or mixer. Outline 14, OUT-

LINES SECTION. Tube requires

noval 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) . oot vttt it ieantineransannnnn 12.6 6.3 volts
HBEATER CURRENT. . ... c. it attennnaetsennractssneens 0.225 0.45 amperes
DIRECT INTERELECTRODE CAPACITANCES: Without With
Eaxternal External
Shield Shield
Grid to Plate (Each Unit)........ ... .o iiiiiieniinn. 1.9 1.9 puf
Grid to Cathode and Heater (Each Unit)................ 3.1 3.2 uut
Plate to Cathode and Heater (Unit No.1). .. ............ 0.5 1.3 unf
Plate to Cathode and Heater (Unit No.2)............... 0.4 1.6 uuf
Heater to Cathode (Eaeh Unit). . ....... e, 3.8 4.0 unf
Plate to Cathode (Each Unit)..............cccovunn. 0.24 0.23 upnf
Cathode to Heater and Grid (Each Unit)................ 6.9 7.0 I
Plate to Heater and Grid (Unit No.1). . .......ivvsinnnnn 2.0 2.8 pauf
Plate to Heater and Grid (Unit No.2).........oivrunvnnn 2.0 8.2 nuf
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Maximum Ratings: CLASS A; AMPLIFER (Each Unit)

PLATE VOLTAGE. .. ... tteueeransnanraanaatssstvacnsninassasrsssrnsnes 300 max volts
DC GrID VOLTAGE:

Negative Bias Value. . . ... ... iiiiiitierinraanrsssrsanersannenss 50 max volts
PLATE DISSIPATION . ... v o vt vn e nnrneesastsosanssssronssnsoncasness 2.7 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ......ccciiveiiiitiereasnses 90 mazx volts

Heater positive with respect tocathode. . .. ... .0ininrinrirrvncnennene 90 max volts

Characteristics:

Plate Voltage. . ... i i it iieisrsnnrnnassessssentrassss 100 150 volts
Cathode-Biag Resistor. . . .. .. ... ciiisrnvrenstsriornreses 120 56 ohms
Amplification Factor. . ........... 00t iiiresrtiarransssnss 37 41

Plate Resistance (ADPProX.}. . ... cvevireeinnsrnnnssansasnna 6100 4800 ohms
Transconductance. . ... ... ... rireennnnreananrnnsssnnnn 6100 8500 pmhos
Plate Current. .. ...ttt i rareriennncneraananennnn 9 18 ma
Grid Bias (Approx.) for plate current of 10ua............... -9 -12 volts

SHARP-CUTOFF PENTODE

Miniature type used as an rf or if amplifier
up to 400 megacycles in compact ac/de FM re-
ceivers. Outline 13, OUTLINES SECTION.
Tube requires miniature seven-contact socket '|2 AW6
and may be mounted in any position. Heater
volts (ac/de), 12.6; amperes, 0.15. Except for
heater ratings and terminal connections, this
type is identical with miniature type 6AGH.
Type 12AW6 is used principally for renewal
purposes.

HALF-WAVE VACUUM RECTIFIER
Glass octal type used as a damper
tube in horizontal deflection circuits of ] 2AX4'GT
television receivers utilizing series-
heater strings.Outline 22, 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/de), 12.6; amperes, 0.6. Except for heater rating, this
type is identical with glass octal type 6AX4-GT.

HIGH-MU TWIN TRIODE

Miniature type used as phase in-
verter or resistance-coupled amplifier I2Ax7
in radio equipment and in many diver-
gified applications such as multivibra-
tors or oscillators in industrial control
devices. Qutline 14, OUTLINES SECTION. Tube requires noval nine-contact
socket and may be mounted in any position. Its characteristics are similar to glass-
octal type 6SL7-GT. Each triode unit is independent of the other except for the
common heater. For characteristics and curves, refer to type 6AV6. For typical
operation as a resistance-coupled amplifier, refer to Chart 20, RESISTANCE-
COUPLED AMPLIFIER SECTION.

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AC/DC) ... v ucivvsiisrsarrnnsnnns heaneas 12.6 6.3 volts
HEATER CURRENT. ... ... ..c0icisuernasasonnnnns ceersesavas 0.156 0.3 gmpere
DIRECT INTERELECTRODE CAPACITANCES:
Unit No. 1 Unit No. 2
GridtoPlate. . .......ccoivriienvecnns eacons Ceracenas 1.7 1.7 unf
Grid to Cathode and Hleater. . ........covvivanrnrernsnn 1.6 1.6 uuf
Plate to Cathodeand Heater. . .........cvviinnvveennss 0.46 0.34 uuf
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Maximum Ratings: CLASS A; AMPLIFIER (Each Unit)

PLATE VOLTAGE. .. ..t vierecaneretnserraneancesssonoseneseeorsnssonnsineeen 300 mazx volts
PLATE DIBSIPATION. . o o4t o v s s eretontsstosonnsstatsosenstneenbenansennssnss 1 max watt
GRID VOLTAGE:

Negative blas valUe. . ..o ..ttt it it i ire e e ectnnnnranansnss

Positive bigs value. . . . ... ... ittt ittt rarnerriorerrnaraarsanss
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toeathode. . .. .......... .0t iininan...
Heater positive with respect tocathode. ............... . 0viiiiivinnnne.

TRIODE—PENTODE

Glass octal type used as combined detector

and rf or if amplifier in ac¢/de receivers, Heater

-'238 GT volts (ac/de), 12.6; amperes, 0.3. Characteristics

- of triode unit: plate volts, 90; grid volts, 0;

amplification factor, 90; plate resistance, 37000

ohms; transconductance, 2400 upmhos; plate

ma., 2.8. Characteristics of pentode unit: plate

volts, 90; grid-No.2 volts, 90; grid-No.1 volts,

-3; plate registance, 200000 ohms; transconductance, 1800 umhos; grid-No.1 volts for transconductance

of 2 umhos, —42.5; plate ma., 7; grid-No.2 ma., 2. This is a DISCONTINUED type listed for reference
only.

REMOTE-CUTOFF PENTODE

Miniature type used as rf ampli-

fier in ac/dc standard broadcast re-

ceivers, in FM receivers, and in other e-(
128 A6 wide-band, high-frequency applica- ‘

tions. Qutline 13, OUTLINES SEC- (2 \_‘4'0

TION. Heater volts (ac/dec), 12.6; 'S

amperes, 0.15. Except for heater i

ratings, this type is identical with

miniature type 6BAS.

PENTAGRID CONVERTER

128 A7 Miniature type used as converter
in ac/dc superheterodyne circuits espe-

cialy those for the FM broadcast

band. Outline 17, OUTLINES SEC-

TION. Heater volts (ac/dc), 12.6; am-

peres, 0.15. Except for heater rating, this type is identical with miniature type 6BA7.

REMOTE-CUTOFF PENTODE

Miniature type used as rf or if ) 5°?

]2 B D 6 amplifier in radio receivers. Outline 13,
OUTLINES SECTION. Heater volts "

(ac/de), 12.6; amperes, 0.15. Except 6@ \-A D
for heater rating, this type is identical
with miniature type 6BDS6. G

PENTAGRID CONVERTER

H P

Miniature type used as converter OFNO, .

in ac/de receivers for both standard H o

.IZBE6 broadcast and FM bands, Outline 13, \ ‘

OUTLINES SECTION. Heater volts K (3 (Des

(ac/de), 12.6; amperes, 0.15. Except
for heater rating, this type is identical

with miniature type 6BES6.
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TWIN DIODE—
MEDIUM-MU TRIODE

Miniature type used as combined
detector, amplifier, and ave tube ]2BF 6

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 receivers. It is equivalent in performance to metal type 12SR7. Qutline 13,
OUTLINES SECTION. Tube requires miniature seven-contact socket and may be
mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for
heater rating, this type is identical with miniature type 6BF6.

MEDIUM-MU TWIN TRIODE

Miniature type used as a com-
bined vertical deflection amplifier and ]28H7
vertical oscillator, and as a horizontal
deflection oscillator, in television re-
ceivers. It is also used in other appli-
cations including phase-inverter circuits and multivibrator circuits. Outline 17,
OUTLINES SECTION. Tube requires noval 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 oot it i i cteaeenannns ‘ 12.6 6.3 volts
HEATER CURRENT. . . ..ottt ttiiiie ittt ettt iaaernenan 0.3 0.6 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Unit No.1 Unit No.2
Gridto Plate. . . ...... ... ittt iaien 2.6 2.6 nuf
Grid to Cathode and Heater. .. ...... ....... . ... .... 3.2 3.2 unf
Plate to Cathodeand Heater. . .. ..................... 0.5 0.4 puf
Plate of Unit No.1 to Plate of Unit No.2. . . ... ... .. ..., 0.8 upf
CLASS A; AMPLIFIER {Each Unit)
Maximum Rotings:
PLATE VOLTAGE. .. v ittt ittt ite i titas i taaatesrasnrsanaasnnns 300 max volts
GRID VOLTAGE:
Negative Bias Value. . . . . N 50 mazx volts
Positive Bias Value, .. .. e 0 max volts
CATHODE CURRENT. . ... ...t e e e e e eeaas e 20 max ma
PLATE DISSIPATION. . .. .. ittt e e e e e i i 3.6 max watts
PEAK HEATER-CATHODE VOLTAGE: :
Heater negative with respect toecathode. ., . ... .. ... ... .. ... .. ..... 200 max volts
Heater positive with respect tocathode. .. .. ... ... ... ... .. ... ... 200mmax volts
» The dc component must not exceed 100 volta,
Characteristics:
Plate Voltage. .. ... e 250 volts
Grid Voltage. . .. ..o ot -10.5 volts
Amplification Factor. ... ... . L 16.56
Plate Resistance (Approx.). .. .. ... ... . . .. .. . 6300 ohms
TransconduUetANCE. . . . ... ittt e e e 3100 pmhos
Grid Voltage (Approx.} for plate current of 60 pa. . ... ... .. ... .. ... ..., -23 volts
Plate Current. ... oottt it i et e e e 11.5 ma
Maximum Circuit Values {For maximum rated conditions):
Grid-Circuit Resistance:
For fixed-bias operation. . . .......iiiiiiiiiinr it iveraensvansnsasa . 0.25 mar megohm
For cathode-bias operation. . .. .....ovviirnineirnnnsnns Ceseviaaunaa 1.0 mar megohm
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OSCILLATOR
For operation in a 525-line, 830-frame system
DV)e?rtical Ig)orﬂ}'zogttal
. . . eflection eflection
Maximum Ratings (Each Unit): Oscillator Oscillator
DC PLATE VOLTAGE. . . oot titeiistnnentanseranssansanes 450 mazx 450 max
PEAK NEGATIVE-PULSE GRID VOLTAGE. . .. .o cvvravenaras —400 # mazx —600*max
CATHODE CURRENT:
Peak. .. ... i c et ias s 70 mazx 300 mazx
AVEIAZE. . .. i vevrrerrereoanraasassotacnasnsananes 20 max 20 mazx
PLATE DISSIPATION:
Foreitherplate................. .0 irvurnn Ceaesaians 3.5 max 3.5 max
For both plates with both units operating. . ........... 7.0 mazx 7.0 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.......... veees 200 max 200 max
Heater positive with respect to cathode............... 200°maz 200°mazx
Maximum Circvit Value:
Grid-Circuit Resistance. ... ... ... ... ... ... ool 2.2 max 2.2 max

VERTICAL DEFLECTION AMPLIFIER
For operation in a 525-line, 30-frame system
Maximum Ratings {Each Unit):

DC PLATE VOLTAGE . . & -t iitrr s ttinntettansncarorosoneossnrsunranonss 450 mazx
PEAK PoOSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum)...,....... 1500®max
PEAK NEGATIVE-PULSE GRID VOLTAGE. ... .o vvucrrocirorsnsssnsorasons --250 max
CatTHODE CURRENT:

Peak, .. ... it i it it Cieersiveaen ersee . T0 mazx

AVerage. ... it iiac i wreens A 20 max
PLATE DISSIPATION:

Foreitherplate. ... ....coiviiiiieiriitarinesrencnsnsons cereens e 3.5 maz

Forbothplatesthhbothumtsoperatmg teesvnessasensesnsnye 1.0 mazx
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode.......... teeeenveransaverees  200°max

Maximum Circuit Valve:
Grid-Circuit Resistance:
For cathode-bias operation. .. ... .....cc i iiiiietsitincosannas 2.2 max

volts
volts

watts
walts

volts
volts

megohms

volts
volts
volts

watts
watts

volts
volts

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.

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

525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 1¢ milliseconds.
& Under no circumstances should this absolute value be exceeded,
© The de¢ component must not exceed 100 volis.

AVERAGE PLATE CHARACTERISTICS
ACH TRIODE
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g ‘ /'/ // ha
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SHARP-CUTOFF PENTODE

Miniature type used as video am-

geries-heater strings. Outline 17, QUT-
LINES SECTION. Tube requires
noval nine-contact socket and may be
mounted in any position.

plifier in television receivers utilizing ]2 BY7

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AC/DC) ... vt e eie it emmc e taraanaaenrsnn 12.6 6.3 volts
HEATER CURRENT. . ... . ittt itiintn e nnaerannnanans 0.3 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l to Plate. . .. .. .. it e e e i it 0.055 puf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shieild 11.1 ppf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 3.0 pul
CLASS A, AMPLIFIER
Maximum Ratings:
PLATE SUPPLY VOLTAGE. .. ..ttt it iine et tatntaanrtsnnssanonansannsnn 300 maz volts
GriD No.3 (SUPPRESSOR) VOLTAGE. . .. ... ...c.uvuuuu.. s iiseeaeas .o 0 mazx volts
GRID N0.2 (BCREEN) VOLTAGE. .. .. ......... N ae e reerareatr i 175 mazx volts
GRID NO.1 (CONTROL-GRID) VOLTAGE:
Negative Bias Value. , . ... ... ittt tiittrnarerntanesnnas 50 max volts
Positive Bias Value. .. .. ... . . ittt rrctiraannnnessssnns 0 mazx volts
GRID-NO.Z INPUT. .. ... it iitntarattersnernnnnenas Ceeraanes 1 max watt
PLATE DISSIPATION. ... .ot vt et iinnererananrsnsessansensnnansses 6.25 max watts
PeEAK HEATER-CATHODE VOLTAGE:
Heater negative with reapect tocathode. . ... ................c vt 180 mazx volts
Heater positive with respect tocathode. ................... N 180 mazx volts
Characteristics:
Plate Voltage. .. ... . o i i ittt ittt raeennsnssonsnsnnanees 250 volts
- o (s B X 2 Connected to cathode at socket
Grid-No.2 Voltage. . . ....... ... ... .... et ettt ae et 1560 volts
Cathode-Bias Resistor. . . . ........ . . iritiiiiiiieittnnnrrnnteaannn 68 ohms
Plate Resistance (ApPDroX. ). . ... vuitiiitt it trem et cnrersomeranarsnns 90000 ohms
TransconductanCe. . . .. . . it e e 12000 mmhos
Plate Current. . ... ... i ittt ettt tre it rinesncsarasacnsrneneens 25 ma
Grid-No2 Current............coiiiinnnnns eeeosmnnsnannsnacsansanns 6 ma
Grid-No.1 Bias for plate current of 20 2. .. ............... tiveraenen . -10 volts
Maximum Circuit Valve:
Grid-No.1-Circuit Resistance:
For cathode-bias operation .............. Chraeraasaaeaanns cereesees 1 max  megohm
For fixed-biag operation .. .. ......... ..ot rieeirnnnenn Cihearees .. 0.25 max megohm
TWIN DIODE-—REMOTE-CUTOFF
PENTODE
Metal type used as combined detector,
amplifier, and ave tube in ac/de receivers. Qut- l 2 C8
line 4, OUTLINES SECTION. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except for heater
rating, this type is identical with metal type
6Bs.
NC HIGH-MU TRIODE
NC G Glass octal type used in resistance-coupled
e amplifier circuits of ac/dc receivers. Outline 21,
OUTLINES SECTION. This type may be sup-
plied with pin No.1 omitted. Heater volts les-GT

" e X ' / o H (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-
NC K TINUED type listed for reference only.
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12K7-GT

12K8

12Q7-GT
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TWIN DIODE

Metal type used as detector, low-
voltage rectifier, or ave tube in ac/de
radio receivers. Outline 1, OUTLINES
SECTION. Heater volts (ac/dc), 12.6;
amperes, 0.15. Except for heater rat-
ing, this type is identical with metal
type 6HS6,

MEDIUM-MU TRIODE

Glass octal type used as detector, amplifier,
or oscillator in ac/de radio equipment, Qutline
25, OUTLINES SECTION. This type may be
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 a¢/de radio receiv-
ers.Outline 24, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.156. Except for
heater rating, this type is identical with glass-
octal type 6J7-GT. Type 12J7-GT is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass octal type used as rf or if amplifier in
ac/dc radio receivers particularly those employ-
ing ave. Outline 24, OUTLINES SECTION,
Heater volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is identica! with
glass-octal type 6KT7-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/de radio receivers.
Qutline b, OUTLINES SECTION. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except for heater
rating, this typeisidentical with metal type 6K8.

TWIN DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube in ac/de radio receivers.
Qutline 24, OUTLINES SECTION. Heater
voita (ac/de), 12.6; amperes, 0.15. Except for
heater rating, this type is identical with glass-
octal type 6Q7-GT. Type 12Q7-GT is used
principally for renewal purposes.
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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. Outline 28, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes, 0.15. Ex- 12S8-GT
cept for heater rating, this type is identical with
glass octal type 688-GT. Type 12S8-GT is &
DISCONTINUED type listed for reference
only.

PENTAGRID CONVERTER 12SA7

Metal type 12SA7 and glass-octal
type 128SA7-GT used as converter in
ac/dc receivers. Outlines 3 and 23,
respectively, OUTLINES SECTION.
Heater volts (ac/dc), 12.6; amperes,
0.15. Except for heater ratings, type
12SA7 is identical with metal type

6SA7, and type 12SA7-GT is identical |Q2SA7-GT

with glass-octal type 6SA7-GT.

HIGH-MU TWIN TRIODE

Metal type used as phase inverter
or voltage amplifier in ac/de radio
equipment. Outline 3, OUTLINES 12SC7
SECTION. Heater volts (ac/de), 12.6;
amperes, 0.15. Except for heater rat-
ing, this type is identical with metal
type 6SC7.

HIGH-MU TRIODE

Metal type 125F5 and glass-octal type
12SF5-GT used in resistance-coupled amplifier 12 SF 5
circuits of ac/de radio equipment. Outlines 3
and 23, respectively, OUTLINES SECTION.
Type 12SF5-GT may be supplied with pin No. 125 FS'GT
omitted. Heater volts (ac/de), 12.6; amperes,
0.15. Except for heater rating, type 128F5 is
identical with metal type 6SF5, and type
128F5-GT is identical with glass-octal type 6SF5-GT. Type 12SF5-GT is a DISCONTINUED type
listed for reference only.

S:I25F5
NC:H25F5-GT H

DIODE—
REMOTE-CUTOFF PENTODE

Metal type used as combined rf
or if amplifier and detector or ave
tube in ac/de radio receivers. Qutline 125F7
3, OUTLINES SECTION. Heater
volts (ac/dc), 12.6; amperes, 0.15.
Except for heater rating, this type is
identical with metal type 6SF7.
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REMOTE-CUTOFF PENTODE

Metal type used as rf amplifier in
ac/de receivers involving high-fre-
quency, wide-band applications. Out-
line 3, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is
identical with metal type 65G7T.

SHARP-CUTOFF PENTODE

Metal type used as rf amplifier
in ac/de receivers involving high-fre-
quency, wide-band applications and as
limiter tube in FM equipment. Out-
line3, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is
identical with metal type 6SHY.

SHARP-CUTOFF PENTODE

Metal type 128J7 and glass-octal
type 128J7-GT used as rf amplifiers
and biased detectors in ac/de radio

receivers. Outlines 8 and 25, respec- a2 12a37-c1 P

tively, OUTLINES SECTION.

Heater volts (ac/de), 12.6; amperes, 0.15. Except for heater rating, type 128J7 is
identical with metal type 6SJ7, and type 12S8J7-GT is identical with glass-octal
type 6SJ7-GT. Type 128J7-GTis a DISCONTINUED typelisted for reference only.

125K7
125K7-GT

REMOTE-CUTOFF PENTODE

Metal type 12SK7 and glass-octal
type 12SK7-GT used as rf and if am-
plifiers in ac/de radio receivers. Qut-
lines 3 and 25, respectively, OUT-
LINES SECTION. Heater volts

H

S5:125K7
BCH2SK?-GT

(ac/de), 12.6; amperes, 0.15. Except for heater rating, type 12SK7 is identical with
metal type 6SKY7, and type 12SK7-GT is identical with glass-octal type 6SK7-GT.
Type 12SK7-GT is used principally for renewal purposes.

125L7-GT

12SN7-GT

HIGH-MU TWIN TRIODE

Glass octal type used as phase inverter or
resistance-coupled amplifierin ac/deradioequip-
ment. Qutline 23, OUTLINES SECTION.
Heater volts {(ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is identical
with glass-octal type 6SL7-GT.

MEDIUM-MU TWIN TRIODE

Glass octal type used as phase inverter or
resistance-coupled amplifierinac/dcradio equip-
ment. Qutline 23, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes, 0.3. Ex-
cept for heater rating, this type is identical with
glass-octal type 6SN7-GT.
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o TWIN DIODE—
’ er HIGH-MU TRIODE
Metal type 128Q7 and glass-octal
;2] type 128Q7-GT used as combined de- ]2507
T

" tector, amplifier, and ave tubein ac/de " 2SQ 7_ GT

suzsqr (1) 3 radio receivers. Outlines 3 and 25, re-
BC:25Q7-GT spectively, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes, 0.15. Except for heater rating, type 12SQ7 is
identical with metal type 6SQ7, and type 12SQ7-GT is identical with glass-octal

type 6SQ7-GT.

Poa Po, TWIN DIODE—MEDIUM-MU TRIODE
Metal type 12SR7 and glass-octal type
P1 12SR7-GT used as combined detector, ampli-
fier, and ave tube in ac/dc radio receivers. Qut- ] 2SR7
lines 3 and 23, respectively, OUTLINES SEC-

TION. Heater volts (ac/dc), 12.6; amperes,

GT " 0.156. Except for heater rating, type 128R7 is 125R7 = GT
identical with type 6SR7, and type 12SR7-GT
$:12SRY H is electrically identical with type 6SRT except
BC:H25R7-GT for interelectrode capacitances. The 12SR7-GT

is a DISCONTINUED type listed for reference only. Both types are similar in performance to minia-
ture type 6BF6. }

G2 G
BEAM POWER TUBE
0/ Gl tal t d tput
ass octal type used as outpu
amplifier primarily in automobile radio ] ZV6'GT
w(@ \‘/ H receivers operating from a 12-volt stor-
fopol

age battery. Outline 23, OUTLINES
G3 SECTION. Tube requires octal socket
and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15.
Except for heater rating, this type is identical with glass octal type 6V6-GT.

H NC
33 . FULL-WAVE VACUUM RECTIFIER
"Q) Ol Miniature type used in power ]2x 4
\ ) supply of automobile radio receivers
nc@ K operating from a 12-volt storage bat-
(V
Poa

tery. Outline 16, 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.

P K HALF-WAVE VACUUM RECTIFIER

(2) o Glass types used in power supply of ac/dcre-
ceivers.Qutline 31 or 34,0UTLINES SECTION.
Tube requires four-contact socket and may be
mounted in any position. It is especially im- 1223
o*o portant that this tube, like other power-han-
H

" 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 volta (ac¢/dc), 12.6; amperes, 0.3. Maximum ratings as half-wave rectifier: peak inverse
plate volts, T00 max; peak plate ma., 330 max; dc output ma., 55 mar; peak heater-cathode volts,
360 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.
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MEDIUM-MU TRIODE

Glass lock-in type used as detector, ampli-
fier, or oscillator in ac/de radio receivers. Qut-
line 15, OUTLINES SECTION. Tube requires

'I 4 A4 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 typeis 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/de radio receivers. Outline 15, OUTLINES

-I 4 A 5 SECTION. Tuberequires lock-in socket. Heater

volts (ac/dc), 12.6; amperes, 0.15. Typical op-

eration and ratings as class A; amplifier: plate

volts and grid-No.2 volts, 250 (800 max); plate

dissipation, 7.5 watts; grid-No.2 input, 1.5

watts; grid-No.1 volts, -12.5; plate ma., 32;

grid-No.2 ma., 5.5; plate resistance ,70000 ohms; transconductance, 3000 umhos; load resistance, 75600
ohms; output watts, 2.8. This is a DISCONTINUED type listed for reference only.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in ac/dc radio receivers. Outline 15, OUTLINES
I 4 A7 SECTION. Tube requirea 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 7AT7. The application of this type
is similar to that of metal type 12SKT7T.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage amplifier

or phase inverter in radio equipment. Outline

I4AF7 15, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/de), 12.6; amperes,

0.16. Except for heater ratings, this type is elec-
trically identical with lock-in type TAF7.

TWIN DIODE—HIGH-MU TRIODE

Glass lock-in type used as combined de-
, tector, amplifier, and ave tube in ac/dc radio
receivera, Qutline 15, OUTLINES SECTION.
" 4B6 Tube requires loek-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 7TB6 and metal type
63Q7. The application of this type is similar
to that of metal type 128Q7.

PENTAGRID CONVERTER

Glass lock-in type used as converter in
ac/de radio receivers. Outline 15, OUTLINES
SECTION. Tube requireslock-in socket. Heater
" 4B 8 volts (ac/dc), 12.6; amperes, 0.15. Except for
heater rating and capacitances, this type is elec-
trically identical with lock-in type 7B8& and
metal type 6AS8. The application of this type is
similar to that of glass-octal type 12A8-GT.
Type 14B8 is used principally for renewal
purposes,
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BEAM POWER TUBE

Glass lock-in type used as output amplifier
in ac/dc radio receivers. Outline 20, OUT-
LINES SECTION. Tube requires lock-in 'I 4c 5
socket. Heater volts (ac/de), 12.6; amperes,
0.225. Except for heater rating, this type is
electrically identical with lock-in type 7C56 and
metal type 6V6. Type 14C5 is used principally
for renewal purposes.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf amplifier and
biased detector in ac/de radio receivers. Out-
line 15, OUTLINES SECTION. Tube requires 'I 4c7
lock-in socket. Heater volts (ac/de), 12.6; am-
peres, 0.15. Typical operation and maximum
ratings as class A, amplifier: plate volts, 250
(300 max); grid-No.2 volts, 100; plate dis-
sipation, 1 max watt; grid-No.2 input, 0.1
mazx watt; grid No.1 volts, —3; grid No.3 connected to cathode at socket; plate resistance, greater than
1 megohm; transconductance, 1575 pmhos; plate ma., 2.2; grid-Ne.2 ma., 0.7. Within the limits of its
maximum ratings, this type is similar in performance to metal types 6SJ7 and 128J7.

TWIN DIODE—MEDIUM-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in ac/de radio
receivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts, ]4E6
(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 128R7. Type 14E6 is a DISCON-
TINUED type listed for reference only.

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in ac/dc re- 'I 4E7
ceivers. Qutline 15, OUTLINES SECTION.
K Tube requires lock-in socket. Heater volts
G3 (ac/dc), 12 6; amperes, 0.15. Except for heater
rating, this type is electrically identical with
lock-in type 7TE7. Type 14ET7 is a DISCON-
TINUED type listed for reference only.

HIGH-MU TWIN TRIODE

Glass lock-in type used as phase inverter

P or resistance-coupled amplifier in ac/dc radio
"72 (o) Tl receivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts ]4F7

(ac/dc), 12.6; amperes, 0.15. Except for heater
o Ky, 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.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as amplifier or
oscillator in ac/de radio equipment. Qutline 11, l 4
OUTLINES SECTION. Tube requires lock-in F 8
socket. Heater volts (ac/dc), 12.6; amperes,
0.15. Except for heater rating, this type is
electrically identical with lock-in type TF8.

217



RCA Receiving Tube Manual

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in ac/de radio receivers. Qutline 15, OUT-
'l 4H7 LINESSECTION. Tuberequireslock-in socket.
Heater volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is electrically
identical with lock-in type THT7. The applica-
tion of this type is similar to that of miniature
type 12BA6. Type 14HT is used principally for
renewal purposes.

TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined triode
oscillator and heptode mixer in ac/dc radio re-
-I 4 J7 ceivers. Outline 15, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except for heater
rating, this type is electrically identical with
lock-in type 7J7. Type 1417 is a DISCON-
TINUED type listed for reference only,

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage ampli- P72
fier or phase inverter in ac/de radio equipment.
Outline 20, OUTLINES SECTION. Tube re-

()
] 4N7 quires lock-in mocket. Heater volta (ac/dc),12.6; Kt e A o KT,
o

amperes, 0.3. Except for heater rating and
capacitances, this type is electrically identical o o
with lock-in type TNT and glass-octal type e ee H
6SNT7-GT. The application of this type is simi-
lar to that of glass-octal type 12SN7-GT. Type 14N7T 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
'I 4Q 7 SECTION. Tube requires lock-in socket, Heater
volts (ac/de), 12.6; amperes, 0.16. Except for
heater ratings and capacitances, this type is
electrically identical with metal type 68A7 and
lock-in type TQ7. The application of this type
is similar to that of metal type 125A7.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Glaas lock-in type used as combined de-
'l 4R7 tector, amplifier, and ave tube in ac/de radio
receivers. Qutline 15, OUTLINES SECTION.
Tube requireg 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 TRT.

SHARP-CUTOFF PENTODE

Glass type used as rf amplifier in battery-
operated receivers, Qutline 36, OUTLINES
SECTION. Tube requires five-contact socket.
l 5 Heater volts (dc), 2.0; amperes, 0.22. Typical
operation as class A: amplifier: plate volts, 136
max; grid-No.2 (screen) volts, 67.5 max; grid-
No.l volts, —1.5; plate ma., 1.85; grid-No.2 ma.,
0.3; plate resiatance, 0.80 megohm; transcon-
ductance, 750 umhos. This is a DISCON-
TINUED type listed for reference only,
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T2 om HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of battery-
/ operated receivers. Outline 31 or 34, OUT-
Pr, LINES SECTION. Tube requires six-contact -|9

gsocket. Filament volts (dc), 2.0; amperes, 0.26.
‘ Except for filament current, this type is elec-
o o trically identical with type 1J6-GT. Type 19 is
a DISCONTINUED type listed for reference

a F only.

BEAM POWER TUBE

Glass octal type used as output amplifier in
horizontal deflection circuits of television equip-
ment of the “transformerless” type where high 'IgB G 6 G
pulse voltages occur during short-duty cycles. -
Outline 44, OUTLINES SECTION. Tube re-
guires octal socket. Vertical tube mounting is
preferred but horizontal operation ig permissible
if pins No.2 and 7 are in vertical plane. Heater
volts (ae/dc), 19.8; amperes, 0.3. Except for heater rating and peak heater-cathode voltage rating of 250
volts with heater either negative or positive with respect to cathode, this type is identical with glass
octal type 6BG6-G. Type 19BG6-G is used principally for renewal purposes.

MEDIUM-MU TWIN TRIODE

Miniature type used for converter service
in ac/dc AM and FM receivers and as oacil-
lator, amplifier, or mixer in television receivers
of the ““transformerless” type. Outline 13, OUT- ] 9J 6
LINES SECTION. Tube requires miniature
seven-contact socket and may be mounted in
any position. For direct interelectrode eapaci-
tances, ratings, and typical operation as a class
A, amplifier, and curves, refer to type 6J6. Type 19J6 is used principally for renewal purposes.

HEATER VOLTAGE (AC/DC) . 4. e veunstueerncnnorsts cansssossscansnnns 18.9 volts
HEATER CURRENT. . .. 00uneretisneioesssosssasannsssssssnssas ereaean 0.15 ampere
Maximum Ratings: MIXER SERVICE (Each Unit)
PLATE VOLTAGE. . . .. . et tvracennnnnnsan Cereeraes Ceeaas teresaberaes 300 mazx volts
PLATE DISBIPATION . . . . . veiterecnavtaoerasnnons rereae 1.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ,....... Ceeatannsens beenae 90 mazx volts
Heater positive with respect to cathode. . ......... . .cciiiiiiinannn 90 max volta
Typical Operation and Characteristics:
Plate Voltage. . . ... .oiiii it iesrissananaaes 150 volte
Cathode-Bias Resistor. . . ... .. .. ...ttt iirntocarennsrnanan 810 ohms
Peak Oscillator Voltage. . ........... et e etie st easaes s s et 3 volts
Plate ResiBlance. , .. .. v .ot et vnrerasnreerasrareratonerasssnensanes 10200 ohms
Conversion Transconductance ..........c.coiiieiinonen Ceeeeeas ceee 1900 pmhos
Plate CuIrent. . . .. ... ittt ttttnreninsanacsnosanneessnnnney 4.8 ma

Maximum Circuit Value (For maximum rated conditions):

Grid-Circuit Resistance:
For fixed-biag operation. ... ..............oiiiiiiiii L, P Not recommended
For cathode-bias operation. . .. .. ... . it iiiirinenaanann, 0.5 mar megohm

TRIPLE DIODE—HIGH-MU TRIODE

'?"B: Miniature type used as combined audio
%Dy amplifier, AM detector, and FM detector in ]91 8
AM/FM receivers of the a/¢ or “transformer”

GT type. Outline 15, OUTLINES SECTION.
Tube requires noval nine-contact socket and may
be mounted in any position. Heater volts (ac/
de), 19.9; amperes, 0.15. Exeept for heater rat-
ing, this type is identical with miniature type 6T8. Type 19T8 is used prinecipally for renewal purposes.
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TRIODE-PENTODE CONVERTER

Miniature type used as combined oscillator
and mixer tube in “transformerless’ AM/FM
receivers. Outline 14, QUTLINES SECTION.
Tube requires noval nine-contact socket and
may be mounted in any position. Heater volts
(ac/dec), 18.9; amperes, 0.15. Except for heater
rating, this typé is identical with miniature type
6X8. Type 19X8 is used principally for renewal

purposes,
POWER TRIODE

Glass type used as output amplifier in dry-
battery-operated receivers. Filament volts (de),
8.3; amperes, 0.132. Characteristics as class A,
amplifier: plate wvolts, 1356 maz; grid volts,
—22.5; plate ma., 6.5; plate resistance, 6300
ohms; amplification factor, 3.3; transconduc-
tance, 525 umhos; load resistance, 6500 ohms;
output mw., 110. This is a DISCONTINUED
type listed for reference only.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier in dry-bat-
tery-operated receivers, OQutline41, OUTLINES
SECTION. Filament volts (dc), 3.3; amperes,
0.182. Characteristics as ciass A, amplifier: plate
volts, 186 max; grid-No.2 (screen) volts, 67.5
mazx; grid-No.1 volts, —~1.5; plate ma., 3.7; grid-
No.2 ma., 1.3; plate resistance, 3256000 ohms;
transconductance, 500 umhos. This iz a DIS-
CONTINUED type listed for reference only.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier or biased
detector in ac-operated receivers. Outline 41,
QUTLINES SECTION. Tube requires five-
contact socket. Heater volts (ac/de), 2.5; am-
peres, 1.76. 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-

conduetance, 1050 umhos; plate ma., 4; grid-No.2 ma., 1.7 maz. This type is used principally for

renewal purposes.

25A6
25A6-GT

POWER PENTODE

Metal type 25A6 and glassoetal type
25A6-GT are used in output stage of ac/dc
receivers, Outlines 6 and 23, respectively, OUT-
LINES SECTION. Type 25A6-GT may be
supplied with pin No.1 omitted. Tubes require
octal socket and may be mounted in any posi-

tion. Heater volts (ac/de), 25; amperes, 0.3, s:
Maximum ratings as class A amplifier: plate VC:2546-GT

volts, 160; grid-No.2 volts, 135; plate dissipation, 5.3 watts; grid-No.2 input, 1.9 watts. Type 25A6 is
used principally for renewal purposes.Type 26A6-GT is a DISCONTINUED type listed for reference

only.

25A7-GT

RECTIFIER—POWER PENTODE

Glass octal type used as combined half-
wave rectifier and power amplifier. OQutline 23,
OUTLINES SECTION. Heater volts (ac/de),
25; amperes, 0.3. Typical operation of pentode
unit as class A1 amplifier: plate volts and grid-
No.2 volts, 100 (117 max); grid-No.1 volts, ~15;
plate ma., 20.5; grid-No.2 ma., 4; plate resist-
ance, 50000 ohms, transconductance, 1800

srahos; load resistance, 45600 ohms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse
plate volts, 350; peak plate ma., 460; dc output ma., 75; peak heater-cathode volts, 175. This is a
DISCONTINUED type listed for reference only.
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HIGH-MU POWER TRIODE

Glass octal type used in output stage of
ac/de receivers. Qutline 23, OUTLINES SEC-
TION. This type may be supp.ied with pin No.1
omitted. Heater volts (ac/dc), 25; amperes, 0.3.
Maximum ratings: plate volts, 180 max; plate
dissipation, 10 max watts. This is a DISCON-
TINUED type listed for reference only.

DIRECT-COUPLED
POWER AMPLIFIER

Glass type used as class A; power amplifier,
One tricde, the driver, is directly connected
within the tube to the second, or output, triode.
Heater volts (ac/de), 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

-Glass octal type used in output stage o
ac/dc receivers. OQutline 37, OUTLINES SEC-
TION. Heater volts (ac/dc), 256; amperes, 0.3.
Typical operation as class A; amplifier: plate
volts, 200 mazx; grid-No.2 volts, 135 mazx; grid-
No.l volts, —-23; plate ma., 62; grid-No.2 ma.,
1.8; plate resistance, 18000 ohms; transcon-
duetance, 5000 gmhos; load resistance, 2500
ohms; output watts, 7.1. This is a DISCON-
TINUED type listed for reference only.

TRIODE—PENTODE

Glass octal type used as amplifier. High-
mu triode unit and remote-cutoff pentode unit
are independent, OQutline 23, QOUTLINES SEC-
TION. Heater volts (ac/dc), 25; amperes, 0.15.
Typical operation of pentode unit as class A,
amplifier: plate velts 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-

25AC5-GT

25B5

25B6-G

25B8-GT

ductance, 2000 umhos, grid-No.1 volts for transconductance of 2 umhos, -41. Triode umnit: plate
volts, 100; grid volts, —1; plate ma., 0.6; amplification factor, 112; plate resistance, 756000; transcon-
ductance, 1500 umhos. This is a DISCONTINUED type listed for reference only.

BEAM POWER TUBE

Glass octal type used as horizon-
tal deflection amplifier in cireuits of
television equipment of the ‘‘trans-
formerless’ type. Outline 29, OUT-
LINES SECTION. Type 25BQ6-GT

25BQ6-GT

may be supplied with pin No.1 omitted. Tube requires octal socket and may be
mounted in any position. Heater volts (ac/dc), 25; amperes, 0.3. Except for heater
rating, this type is identical with glass octal type 6BQ6-GT.

G2 .G

(1) _(3)
o/

OMO?

NC

C)

BEAM POWER TUBE

Glass octal type used as output amplifier,
Outline 37, OUTLINES SECTION. Heater
volts (ac/dc), 25; amperes, 0.3. Refer to type
6Y6-G for typical operation as a class A; am-
plifier. Type 25C6-G is a DISCONTINUED
type listed for reference only.
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BEAM POWER TUBE

Metal type 25016 and glass-octal
type 25L6-GT are used in output stage
of ac/de receivers. OQutlines 6 and 23,

respectively, OUTLINES SECTION. .56

d NC:250L6-GT

These tubes require octal sockets an

K
G3

may be mounted in any position. Type 25L6-GT may be supplied with pin Ne.1
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical
operation, refer to type 50L6-GT. Refer to miniature type 50C5 for curves, instal-
lation, and application information, but take into consideration the differences in

heater ratings.

25N6-G

25W4-GT

DIRECT-COUPLED TWIN
POWER AMPLIFIER

Glass octal type used as class A, power am-
plifier. One triode, the driver, is directly con-
nected within the tube to the second, or output,
triode. Heater volts (ac/dc), 25; amperes, 0.3.
Characteristics as class A; amplifier——input
triode: plate volts, 100 (180 max); grid volts, 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. Thia
is a DISCONTINUED type listed for refer-
ence only,

HALF-WAVE VACUUM RECTIFIER

Glass octal type used as damper diode in
magnetic deflection circuit of televigion receivers
and as a rectifier in conventional power-supply
applications. Qutline 22, QUTLINES SEC-
TION. This type may be supplied with pin No.1
omitted. Heater volts (ac/de), 25; amperes, 0.3,
Except for heater rating and, in damper service,
a peak inverse plate voltage rating of 2000 max

Py

ORO
(0
RO NS
OMO

Ty
(D
.9
T
H

Pr

NC
&)
(2)

N

C

G

v

IS V
OMO

volte and a peak heater-cathode voltage rating of 450 mazx volts with heater negative with respect to
cathode, this type is identical with glass octal type 6W4-GT. Type 26W4-GT is used principally for

renewal purposes.

25Y5

2525

VACUUM RECTIFIER-DOUBLER

Glass type used as half-wave rectifier or volt-
age doubler in ac/dec receivers. Qutline 31 or 34,
OUTLINES SECTION. Heater volts (ac/de),
25; amperes, 0.3. Maximum ratings: peak in-
verae plate volts, 700; peak plate ma. per plate,
450; peak heater-ecathode 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/de receivers. For voltage-
doubler considerations, refer to ELECTRON
TUBE APPLICATIONS SECTION. Outline
31 or 34, OUTLINES SECTION Tube requires
gix-contaet socket and may be mounted in any
position, Heater volts (ac/dc), 25; amperes, 0.3,
This type is electrically identical with metal
type 25Z6. Type 25Z5 is used principally for
renewal purposes.
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kb2 Ppy
OO VACUUM RECTIFIER-DOUBLER
e / Metal type 25Z6 and glass-octal type
25Z6-GT used as half-wave rectifiers or voltage- 2 5 Z6

doublers in ac/dc receivers. These types are
used particularly in “transformerless’ receivers 2 SZ 6 GT
"' v/ H of either the ac/dc type or the voltage-doubler -
o e type. Outlines 6 and 23, respectively, GUT-
2528 - LINES SECTION. Type 25Z6-GT may be

NC:2526-GT supplied with pin No. 1 omitted. Tubes require
octal socket and may be mounted in any position. These types are used principally for renewal purposes.

HEATER VOLTAGE (AC/DC) ......... et berei et et as e 25 volts
HEATER CURRENT. . .4 tticrnaantnetocsstsonsssnssrssssartnacessnsans 0.3 ampere
Maximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE . .4 v vevceiinacntncacnns et errsrrrren T00 max volts
PEAK PLATE CURRENT PER PLATE. .. .. ... ittt iteinrnnarnveons venee 450 mazx ma
DCOUTPUT CURRENT PER PLATE. . ... .. .0 ittt intearsnnnnons Cese 75 max ma
PEAK HEATER-CATHODE VOLTAGE . « + o0 vt tnnnereecrannesnsaresonsansoes 350 max volts

Typical Operation (Capacitor-Input Filter):®
{Unless otherwise indicated, values are for both plates in parallel.)

AC Plate-Supply Voltage per Plate (rms) ....... 117 150 236 volts
Filter-Input Capacitor. . ...................... 16 16 16 uf
Min. Total Effective Plate-Supply Impedance per

Platet. . ... .. i i e e 15 40 100 ohms
DC Qutput Current per Plate. . . .............. 75 75 75 ma
DC Output Voltage At Input to Fiiter (Approx.):

At half-load current (7o ma.)........ . ou. 115 - 255 volts

At full-load current (150 ma.)............... 80 - 200 volts
Voltage Regulation (Approx.}:

Half-load to full-load current. . ............. ab - 56 volts

Maximum Ratings: VOLTAGE DOUBLER

(Same as for Half-Wave Rectifier.)

Typical Operation: Half-Wave Full-Wave

AC Plate-Supply Voltage per Plate (rms) .............. vean 117 117 volts
Filter-Input Capacitor (Each), .. ..... ... ... cvvinn. ‘e 16 16 uf
Min. Total Effective Plate-Supply Impedance per Platet. . ... 30 15 ohms
DCOutputCurrent. .. ....... ..o, 75 75 ma

° In half-wave rectifier service, the two units may be used separately or in parallel.

t 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 the rated value.

MEDIUM-MU TRIODE

(2) (3) Glass type used as rf voltage amplifier in
ac-operated receivers. Qutline 38, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dec), 1.5; amperes, 1.05. Typi- 26
‘ cal operation as class A amplifier: plate volts, 180
o o maz; grid volts, —14.5, plate ma., 6.2; plate re-
L - F sistance, 7300 ohms; transconductance, 1150
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 31 or 34,
QUTLINES SECTION. Tube requires five- - 27
contact socket. Heater volts (ac/dc), 2.5; am-
peres, 1.75. This type is used principally for
renewal purposes.
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CLASS A; AMPLIFIER

Characteristics:

Plate Voltage (276 voltamax) . ................. v 90 185
Grid Voltage. . .. ... ittt ieenanns -6 -9
Amplification Factor. .......oovvnuinenrvnennnnns . 9 9
Plate Resistance. . . .... ... ...t iinernnnnnn 11000 9000
Transconductance, . .........0vviininernevnnenns 820 1000
Plate Current. . ,.... .ottt it iesaeronea 2.7 4.5

30

31

32L7-GT

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in battery-operated receivers. Qutline 31
or 34, OUTLINES SECTION. Tube requires
four-contact socket. Filament volts (dc), 2.0;
amperes, (0.06. Except for interelectrode capaci-
tances, this type is electrically identical with
glass-octal type 1H4-G. Type 30 is a DISCON-
TINUED type listed for reference only.

POWER TRIODE

Glass type used in output stage of battery-
operated receivers. Qutline 31 or 34, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (dc), 2.0; amperes, 0.13. Typical
operation as class A, amplifier: plate voits, 180
maz; grid volts, —30; plate ma., 12.8; plate re-
sistance, 3600 chms; amplification factor, 3.8;
transconductance, 1050 umhos; load resistance,
5700 ohms; output watts, 0.375. This is a DIS-
CONTINUED type listed for reference only.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier or biased
detector in battery-operated receivers. Qutline
41, OUTLINES SECTION. Tube requires four-
contact socket. Filament volts (de), 2.0; amperes,
0.06. Typical operation as class A: amplifier:
plate volts, 180 max; grid-No.2 ma., 0.4 maz;

plate resistance, greater than 1 megohm; plate

ma., 1.7; transconductance, 650 yumhos, This is 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
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; dec output
ma., 60. Typical operation of beam power unit
as class A; amplifier: plate and grid-No.2 volts,

180 250 volts
-13.5 -21 volts
9 9
9000 9250 ohms
1000 975 pmhos
5.0 5.2 ma
e G
(2) (3
LG,
P G
(2) (3)
fo4=0)
G
P [] 2

Kp

Kg
G3B

90; grid-No.1 volts, —7; plate ma., 27; grid-No.2 ma., 2; plate resistance, 17000 ohms; transconductance,
4800 umhos; load resistance, 2600 chms; maximum-signal output watts, 1.0, This isa DISCONTINUED

type listed for reference only.

33

POWER PENTODE

Glass type used in output stage of battery-
operated receivers. Outline 38, OQOUTLINES
SECTION. Tube requires five-contact socket.
Filament volts (de), 2.0; amperes, 0.26. Typical
operation as class A; amplifier: plate and grid-
No.2 volts, 180 mazx; grid-No.1 voits, —18; plate
ma., 22; grid-No.2 ma., 5; plate resistance,
655000 ohms; transconductance, 1750 pmhos;
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load resistance, 6000 ohms; output watts, 1.4, This is a DISCONTINUED type listed for reference only,
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P c. Gz REMOTE-CUTOFF PENTODE
(27 (3) Glass type used as rf or if amplifier in bat-
’ tery-operated radio receivers, particularly those
employing ave, Qutline 41, OUTLINES SEC- 3 4

TION. Tube requires four-contact socket. Fila-
* ment volts (dc), 2.0; amperes, 0.06, Character-
o G istics as clasa A; amplifier: plate volts, 180 mazx;
"+ 7> grid-No.2 volts, 67.5 maz; grid-No.1 volts, -3
min; plate ma., 2.8; grid-No.2 ma., 1.0; plate
resistance, 1.0 megohm; transconductance, 620 pmhos; transconductance at grid-No.l biaa of —22.5
volts, 15 umhos. This is a DISCONTINUED type listed for reference only.

REMOTE-CUTOFF TETRODE

Glass type used as rf or if amplifier in ae
receivers. Outline 41, QUTLINES SECTION.
Tube requires five-contact socket. Heater volts 3 5
(ac/dc), 2.5; amperes, 1.75. Characteristics as
class A; amplifier: plate voits, 250 (275 max);
grid-No.2 volts, 90 max; grid-No.1 volts, -3
min; plate ma., 6.5; grid-No.2 ma., 2.5; trans-
conductance, 1050 umhos; transconductance at
grid-No.1 bias of —40 volts, 15 umhos. This is 8 DISCONTINUED type listed for reference only.

BEAM POWER TUBE

Glass lock-in type used in output stage of
ac/de receivers. Qutline 20, OUTLINES SEC-

TION. Tube requires lock-in socket. Heater 3 5 A 5
volts (ac/de), 35; amperes, 0.15. For ratings,
and curves, refer to glass-octal type 35L6-GT.

Type 35A5 is used principally for renewal
purposes.

BEAM POWER TUBE

Miniature type used in output
stage of compact, ac/deradioreceivers. 3 5 B 5

Because of its high power sensitivity

at plate and screen voltages available

in ac/dc receivers, it is capable of pro-

viding a relatively high power output. Outline 16, 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 35Cb for typical operation,
maximum circuit values, installation, application information, and curves.

THEATER VOLTB (AC/DC) . & v vttt ittt ettt re e aeetassannnoareeennnenen 85 volts
HEATER CURRBNT. . .. ..ttt ittt ittt e e e et et e et 0,156 ampere
DmECT INTERELECTRODE CAPACITANCES (ADProx.):

Grid No.L to Plate, ... ..ottt i et e e e 0.4 puf
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . ........... 11 unl
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . ................ 6.5 puf

Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE, . . ..ottt sttt ee et et s et e e nene 117 mazx volts
GRID-NO.2 (BCREEN) VOLTAGE, ., .\ .\ ittretttnneetnae e rnnrnas 117 max volts
PLATE DIBS P ATION . . ...ttt ittt vt e ettt te et s oea e ettt teeas e 4.5 max watts
GRID-NO. 2 INPUT .. .ottt e tne st e aeensaeemas e e . 1.0 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. . ........................... 150 maox volts
Heater positive with respect tocathode. .. ................ccuuiun... 150 max volts
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BEAM POWER TUBE

Miniature type used in output

stage of compact, ac/dc radio receiv-

3 sc 5 ers. Because of its high power sensi-
tivity and high efficiency at plate and

secreen voltages available in ac/de re-

ceivers, the35C5His 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 85L6-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) . v vnsvensececnss i treeterearetrancinsannaennn 36
HEATER CURRENT...... R Ceeaes vetees vesrenn ehecssaenenas seiesess 0,16
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.ltoPlate ........coiiririiiinnrnnsrnonnssans siesesrsrease 0,60
Grid No.l1 to Cathode, Heater, Grid No.2, and Grid No.3........ traens . 12

Plate to Cathode, Heater, Grid No.2, and Grid No.3. ... ......einerieers 5.0

Maximum Ratings: CLASS A; AMPLIFIER

PLATEVOLTAGE. . ... ...0vvuvunnss et hdaeacraseteticaa e aran veoes 135 mazx
GRID-NO.2 {(SCREEN) VOLTAGE. ... cvvuearetornrsrraarsonssans heresraeans 117 max
PLATE DISSIPATION. . .o vt verctansseressassarareionsrrrasanrnes veeveses 4.5 max
GRID-NO 2 INPUT . ... ittt i i iieieiinnansnnes ieesrecesansaasns seees 1,0max
PEARK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ........ rcdscerassnsrennanass 180 max
Heater positive with respect to cathode. ., ........., veseesssenenn tessss 180 max

BuLs TEMPERATURE (At hottest point on bulb surface).....c.cvevvsvenees. 200 max

Typical Operation:

Plate Voltage. . ... ..covvrrnes s etretraesetrartasannnn eeaan svsrenans 110
Grid-No.2 Voltage. .. ..... P h e aeaeteaea e eas erameeaa erseanraennn 110
Peak AF Grid-No.1 Voltage. .......ccovvivennnnns et erer it 7.5
Zero-Signal PlateCurrent. .................. PPN Cteeceersnraesaa 40
Maximum-Signal Plate Current. ... ... ... ittt irtaenanas terbveen 41
Zero-Signal Grid-No.2 Current (ApproX.) . ... ..vvvnuerveerraronsrassnaass 3
Maximum-Signal Grid-No.2 Current (ApPprox.}........ .o ciiinrnninnnnan. 7
Plate Resistance (APProX.) .. .o v v v etenresresastsasasssecssssscasasanss 13000
Transconductance. .........cccvunreriaerrees e taaasaaaaa rerrestaeanae 6800
Load ReBIBtANCE. . . . oo i i i iiinreirssssssnnasnsnonssassssnsnns et 26500
Total Harmonie Distortion.......... e eresseesataan ittt teasaesearnnas 10

Maximum-Signal Power Qutput. ... .ovvviiiervernnrcrsrscassrencesssness 1.0

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

For fixed-bias operation........ Ceeeeteteeeateriasatstaesatsanataana . 0.1 maz

For cathode-bias operation..........coveverecirrrnasans Cireseriesnan

INSTALLATION AND APPLICATION

volts
ampere

puf
upf
pul

volta
volts
watts
watt

volts
volts
°C

megohm
megohm

Type 35CH requires miniature seven-contact socket and may be mounted in
any position. Qutline 16, OUTLINES SECTION. It is especially important that
this tube, like other power-handling tubes, should be adequately ventilated.

The 35-volt heater is designed to operate under the normal conditions of line-
voltage variation without materially affecting the performance or serviceability
of the 35C5. For operation of the 35C5 in series with other types having 0.15-
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere

for the normal supply voltage.
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In a series-heater circuit of the ““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
35C5's and several 0.15-ampere types, it is recommended that the heater(s) of the
35C5H(’s), be placed in the circuit so that the higher values of heater-cathode bias
will be impressed on the 35C5('s) rather than on the other 0.15-ampere types.
This is accomplished by arranging the 35C5(’s) on the side of the supply line which
is connected to the cathode of the rectifier, i.e., the positive terminal of the reec-
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/de’ receivers. The
operating values shown under typical operation have been determined on the basis
that grid-No.l current does not flow during any part of the input cycle.

AVERAGE PLATE CHARACTERISTICS,
_ PENTODE CONNECTION

28 T L — |
TYPE 35C5
| €s=3svoLrs d
GRID~-N22VOLTS 3110 =0
., ; Lors ezt |
u SR N e L
B 0 B -
e " ' '
3 cas | 1
| "1
o ‘ __——"_--
2 4 — P el
3] A 1D -5.0
Q \
{3 A‘ —
.Zl ( “ /I‘—-_-
: L1 _.-/ )
a 50 K“’
a ezt - 8.0
) [ — amil ey
5 / ‘\‘“o—-l 1D g =10
'3 —}"
ﬁ 25 /(‘ A \J' EC|=+20 12.5
- & \ L [ il - T
< ol — |
b4 ~. e Ec\=-1s
-~ —— __.-'-—: ———— +io -17.5
f [ _o L | J
0 100 200 300 400
PLATE VOLTS f2CM-52127)
[ Gy

BEAM POWER TUBE
Gilass octal type used in output

stage of ac/dc radio receivers. Qut- 35'_6-GT
WCERALAD line 23, OUTLINES SECTION. Tube

requires octal socket and may be
NC 3 mounted in any position. This type
may be supplied with pin No.1 omitted. Refer to miniature type 35C5 for installa-
tion, application information, and curves.

HEATER VOLTAGE (AC/DC) . ..t tiir e erner e ntnssensnsssnsnasnnnnncnnnns 35 volts
HEATER CURRENT . . ...ttt te it net tntte ettt et taes e 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.l to Plate. . . ... . i it e eereannens 0.6 puf
Grid No.l1 to Cathode, Heater, Grid No.2, and Grid No.3. ............ 13 nuf
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 9.5 nuf
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PLATE VOLTAGE. ,,......... et i saantaa ettt ettt
‘GRID-N0.2 (BCREEN) VOLTAGE ........................................
PLATE D88 P ATION . . v v ittt et e e e e et e e et e e e

GRID-No0.2 INPUT
PrRAK HEATER-CATHODE VOLTAGE:

...................................................

Hester negative with respect toecathode. . ...........................
Heater positive with respect tocathode, . . ..........................

Typical Operation:

Plate Voltage. . .............. E et ettt
Grid-No.Z Voltage. .. .......ciiinininii it i
Grid-No.1 (Control-Grid) Voltage .........................
Cathode ResiBtor. . ... .......cciiiiicri ittt
Peak AF Grid-No.l Voltage. . ............................
Zero-Signal PlateCurrent. . . . .. ...... ... ... .............
Maximum-Signal Plate Current.
Zero-Signal Grid-No.2 Current (Approx.) ...................
Maximum-Signal Grid-No.2 Current (Approx.)..............
Plate Resistance (Approx.) . ...... ... .. ... e,
Tranaconductance. .. ......... .. ... . ... ... iiirnneinnn..

.......................

..........................

200 max
117 mazx
8.5 max
1.0 max

1560 mazx
150 max

Fized Bias Cathode Bias

110
110
-7.6
7.6
40
41

3

7
14000
5800
2500
10
1.5

HALF-WAVE VACUUM

RECTIFIER

Miniature type used in power sup-
ply of ac/dc receivers. Equivalent in
performance to glass-octal type
35Z5-GT. The heater is provided with
a tap for operation of a panel lamp.

35W4

HEATER VOLTAGE (AC/DC): *
ENTIREHEATER (PINS 3 AND4) ., .. ...t iiiiiinnnnnn a5
PANEL LAMP SECTION (PINS4 AND6). ... ... ....... eees 7.5

HEATER CURRENT:

BETWEEN PINS 3 AND 4. . . ..o it eeeiinnnn 0.16
BETWEEN PINS3AND 6. ... ........0iinveiiinnnnn -

* Without panel lamp. ** With No.40 or No.47 panel lamp.

Maximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. + 1 o v i ee ittt ineiiueninsnnmnsnnnanena
PEAK PLATE CURRENT . & . .o ittt et etnreeannatenseeionsstesnnnnneos
DC Ovutput CURRENT:

With Panel Larap and { g DL oRE (Bs00r- oo

Without Panel Lamp. ................. C e teaaraaerar e
PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Faiis. . ........... et e
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode, ., ...................., e

Heater positive with respect toecathode, ......... ... oo it

Typical Operation with Pane iLamp:f

AC Plate-Supply Voltage (rms}....... st nT 117
Filter-Input Capacitor. . . ........ ... ... ... .. .. e, 40 40
Minimum Total Effective Plate-Supply

Impedance. ... .......ccoiiitmnnnnainanraannans 15 16
Panel-Lamp Shunting Resistor. ........ ............... - 300
DCOutput Current. . ........couniiniiiiini i 60 70

2060
110
180
8

43
43

2
6.6
34000
6100
6000
10
3.0

H

(4)
"G

NC \

.
.

.

.

117
40

15
150
80

0

NC

a2
6.6

0.15

330 max
600 max

60 max
90 max
100 max

15 maz

330 maz
8330 mazx

117
40

15
100
90

1 No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter.
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Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (rms) . . ............ciiurerrerenaenanacsasans 117 volts
Filter-Input Capacitor. .. ... ... 0t iine ettt eiieanaraen 40 uf
Minimum Total Effective Plate-Supply Impedance. ... .................. 16 ohms
DCOutput Current. . .. ......o.iinenrnonrrenrrnernerearaneranensnens 100 ma
DC Output Voltage at Input to Filter (Approx ):

At half-load current (B0 ma.). . ........ ... ... .. ittt inenscrnsrna- 186 volts

Atfull-load current (100 m&.), . ........ ... iutrutrrennreneenrnraann 120 volts
Voltage Regulation (Approx.):

Half-load to full-load eurrent. . .. .............c..c0vn.. ehavaan e 16 volts

Maximum Circuit Values:
Panel-Lamp Shunting Resistor*:

1 2 < T 800 max ohms
For dc output current of {80 ma .................................... 400 max ohma
........................... 260 max ohms

*Required when de output current is greater than 60 milliamperes,

INSTALLATION AND APPLICATION

Tube requires miniature seven-contact socket and may be mounted in any
position. Outline 16, OUTLINES SECTION. For heater considerations, refer to

miniature type 35C5.

OPERATION CHARACTERISTICS With the panel lamp connected as shown
HAL F-WAVE RECTIFIER in the diagram, the drop across R and all
rr r o1 rr1 17 I 11

+vPE 35W4 ] heaters (with panel lamp) should equal 117
€225 VOLTS DETWEEN PINS N2.3 & volts at 0.15 ampere. The shunting resistor
N24 (NO TAP CONNECTION) . . d h d t t t
e [PLATE voLTS=17AMS Rs is required when dc output current ex-
[TOTAL EFFECTIVE PLATE-SUPPLY illi
B R A Tl . ceeds 60 milliamperes. Values of Rq for de
i [c=CAPACITORINPUT TO FILTER output currents greater than 60 milliamperes
= are given in tabulated data.
E2s0
a
Z
=
€200
[
5
[e]
: 150
= ~1_C:4p P TYPE
-9 ™ Ny t
e 5 35wa
2 100 S o - s -0
g PANEL
LAMP
30 i nr-v ! Ou(?rgu‘r
fg A HEATERS
Q 25 50 75 100
LOAD MILL‘AMPEQR‘;_‘ECSM 66ISTF R
S S

HALF-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply
of ae/dc receivers. The heater is provided with
tap for the operation of a panel lamp. Outline
20, OUTLINES SECTION. Tuberequireslock- 3 5Y 4
in socket. Heater volts (ac/de), 85; amperes,
0.15. For maximum ratings, refer to glass-octal
type 85Z5-GT. For typical operation and
curves, refer to miniature type 35W4. Type
35Y4 is used principally for renewal purposes.
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HALF-WAVE VACUUM RECTIFIER
Glass lock-in type used in power supply of
ac/de receivers. Outline 20, OUTLINES SEC-
3 523 TION. Tube requires lock-in socket. Heater

volts (ac/de), 36; amperes, 0.156. For maximum
ratings and typical operation, refer to glass-
octal type 85Z5-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

357 4-GT ey be supptied with pin No.1 omitted. 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 35Z4-
GT is used principally for renewal purposes,

HALF-WAVE VACUUM
RECTIFIER
Glass octal type used in power
3525-GT supply of ac/dc receivers. The heater
is provided with a tap for operation

of a panel lamp. Qutline 23, OUT-
LINES SECTION. Tube requires

octal socket and may be mounted in any position. This type may be supplied with
pin No.1 omitted. For installation and application considerations, refer to minia-

ture type 35W4.

HEATER VOLTAGE (AC/DC): *
ENTIRE HEATER (PINS 2 AND 7). . .. .iveivnnnnrnnns eees 35
PANEL LaMP SECTION (PINS 2 AND 8)...... errecasannns 7.6

HEATER CURRENT;

BETWEEN PINS 2 AND 7....... C e reeeteeiareereeraan. 0.15
BETWEENPINS 3AND T. ... ... ... .. ... Chre e -

* Without panel lamp. ** With No.40 or No. 47 panel lamp.

Maximum Rafings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . .. ....oiviiirnnrnenrntanes
PEBAK PLATE CURRENT. . ... iitiiineetinetetraseasasnareeanens e aeeas
DC OutpuT CURRENT; No Sh R
. o Shunting Resistor.............. veresans

With Panel Lamp and {Shunting Resistor. . . ... .. ORISR :

Without Panel LamiD. . .. ....c0iit ittt e ernrennennnnes
PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Fails. . . ................. hereraeas P trecteaannn ..
PrAK HEATER-CATHODE VOLTAGE:

Heater negative with respeet to eathode. . ... ceirrerenecanns Creeerana

Heater positive with respect to eathode. .......... ..... Sreanaes PP

Typical Operation with Panel Lamp:}

AC Plate-Supply Voltage (rms) . . ........cuov.... eeee 117 117 117
Filter-Input Capacitor. . .. ...... ... i irnnnnn 40 40 40
Minimum Total Effective Plate-Supply Impedanece..... 15 156 15
Panel-Lamp Shunting Resistor. . ..........co0vueeien. - 300 150
DCOutput Current. .. .......iiernnntsorenennnnns 60 70 80

117 235
40 40
15 100

100 -

90 60

volts
volts

ampere
ampere

t No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4.

Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (Frms) ... ..ccvvievrinenrcasecanes 117
Filter-Input Capacitor. . .. ... ...ttt iinernannnns 40
Minimum Totat Effective Plate-Supply Impedance.......... 15
DCOutput Current. . . ......c.uvriit ittt iireeacannas 100
DC Output Voltage at Input to Filter (Approx.):

At half-load current (50 ma.) . ... v vvivivvnneseneninnes 140

At full-load current (100 ma.)........ e eaaene ftsaeeen 120
Voltage Regulation (Approx.):

Half-load to full-load current. ............. P, vesees 20

230

235

40
100
100

280
235

45

volts

ohms
ma

volts
volts

volts



== === RCA Receiving Tube Mannal

Maximum Circuit Valves:

Panel-Lamp Shunting Resistor*:

For de output current of ;80 B . . e it tn s innrsrnsrancanssssnanan

* Required when de output current is greater than 60 milliamperes.

H H

SHARP-CUTOFF TETRODE

Glass type used as rf or if amplifier or as
biased or grid-resistor detector in radio receiv-
ers. OQutline 36, OUTLINES SECTION. Tube
requires five-contact socket. Heater wvolts
(ac/dc), 6.3; amperes, 0.3. Characteristics as
class A, amplifier: plate volts, 260 max; grid-
No.2 volts, 90 maz; grid-No.1l volts, —3; plate
ma., 3.2; grid-No.2 ma., 1.7 max; plate resiat-

800 mazx
400 max
250 max

36

ohms

ohms

ance, 0.55 megohm; transconductance, 1080 xmhos. This is a DISCONTINUED type listed for refer-

ence only.

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in radio receivers. Qutline 31 or 34, OUT-
LINES SECTION. Tube requires five-contaet
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
Characteristics as class A, amplifier: plate volts,
260 mazx; 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 36, QUTLINES SECTICN.
Tube requires five-contact socket. Heater volts
(ac/dc), 6.8; amperes, 0.3, Characteristics as
class A; amplifier: plate and grid-No.2 volts, 250
mazx; grid-No.l1 voits, —25; plate ma., 22; grid-
No.2 ma., 8.8; plate resistance, 0.1 megohm;
transconductance, 1200 umhos; load resistance,
10000 ochms; 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.
Qutline 36, QOUTLINES SECTION. Tube re-
quires five-contact socket. Heater volts (ac/de),
6.3; amperes, 0.3. Characteristics as class Aram-
plifier: plate volts, 250 maz; grid-No.2 volts, 90
max; grid-No.l volts, -3 min; plate ma., 5.8;
grid-No.2 ma., 1.4; plate resistance, 1.0 meg-

37

38

39/44

ohm; transconductance, 1050 umhos; transconductance at grid-No.1 bias of —-42.5 volts, 2 ymhos. This
s a DISCONTINUED type listed for reference only.

MEDIUM-MU TRIODE

Glass type used as resistance-coupled or
impedance-coupled amplifier in battery-oper-
ated receivers. Outline 38, OUTLINES SEC-
TION. Filament volts (de), 5; amperes, 0.25.
Characteristics as class A; amplifier: plate-sup-
ply volts, 180; foad resistance, 250000 ohms;
grid volts, —8; plate ma., 0.2; plate resistance,
1650000 ohms; amplification factor, 30; trans-
conductance, 200 pmhos. This is a DISCON-
TINUED type listed for reference only.
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42

43

45

Typical Operation:

Plate Voltage (276 volts max) . ... ... vvnenn
Grid Voltage*.........
Cathode-Bias Resistor. .
Plate Current. ........
Plate Resistance......
Amplification Factor
Transconductance. . .
Load Resistance. ... ..
Undistorted Power Qutput

RCA Receiving Txbe Manual

POWER PENTODE

Glass type used in output stage of radio re-
ceivers. Qutline 31 or 34, CUTLINESSECTION.
Tube requires six-contact socket. Heater volts
(ac/dc), 6.3; amperes, 0.4. This type is elee-
trically identical with type 6K6-GT. Type 41
i8 used principally for renewal purposes.

POWER PENTODE

Glass type used in audio output stage of
ac receivers. Qutline 38, OUTLINES SEC-
TION. Tube requires six-contact socket. Heater
volts (ac/de), 6.8; amperes, 0.7. This type is
electrically identical with type 6F6. Type 42 ia
used principally for renewal purposes.

POWER PENTODE

Glass type used in audio output stage of
ac/de receivers. Outline 88, OUTLINES SEC-
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

Glass type used in output stage of radio re-
ceivers. Outline 38, OUTLINES SECTION.
Tube requires four-contact socket and should
preferably be mounted in vertical position.
Horizontal operation is permissible if pins 1 and
4 are in vertical plane. This type is used princi-
paliy for renewal purposes.

180 250

e -31.6 -50
ey 1020 1470
....................... 31 34
....................... 1650 1610
.......................... 3.5 3.5
....................... 2125 2176
....................... 2700 3900
0.825 1.6

W

G2 G

F F
2.6 volts
1.5 amperes
276 volts
-56 volts
1550 ohms
36 ma
1700 ohms
3.5
2050 pmhos
4600 chms
2.0 watts

* Grid volts measured from mid-point of ac-operated filament. Cathode biag iz advisable in all cages
required if grid-coupling resistor (maz value of 1.0 megohm) is used.

4523

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-
tant. OQutline 13, OUTLINES SECTION.Tube
requires miniature seven-contact socket and
may be mounted in any position. Heater volts
(ac/dc) 45; amperes, 0.075. Maximum ratings:
peak inverse plate volts, 360 maz; peak plate

C

R »
OO
Ic

ANV
HEH

ma.. 390 maz; de output ma., 65 maz; peak heater-cathode volts, 175 max. Typical operation with
capacitor-input filter; ac plate volts (rms), 117; minimum total effective plate-supply impedance, 16
ohms; de output ma., 65. Thisis a DISCONTINUED type listed for reference only.
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P

() HALF-WAVE VACUUM RECTIFIER

HL Glass octal type used in power supply
e of ac/dc receivers. The heater is provided
with a tap for operation of a2 panel lamp. Out-

\ line 23, OUTLINES SECTION. Tube requires 4575-GT
H 9\.._4./ 0 w  octal socket. This type may be supplied with
pin No.1 omitted. Except for difference in
o o heater voltage, this type has the same ratings
NC K and typical operation values as glass-octal type

35Z5-GT. Type 45Z5-GT is a DISCONTINUED type listed for reference only.

HEATER VOLTAGE (AC/DPC): * L]
ENTIREHEATER (PINBZ AND T). ... it iinnnennraannss 4b 42 volts
PANEL LaMp SECTIONS (PINS2 AND 3)........... Cerees 7.5 5.5 volts

HEATER CURRENT:

BETWEEN PINB2 AND 7. . ... .. ittt eainiaennnn, 0.16 - ampere
BETWEEN PINS 3 AND 7. . ... i ittt eiianeanns - 0.156 ampere

* Without panel lamp. ** With No. 40 or No.47 panei lamp.

DUAL-GRID POWER AMPLIFIER

Glass type used as class A: or class B am-
plifier in radio equipment. Outline 43, OUT-
LINES SECTION. Tube requires five-con-
tact socket. Filament volts (ac/de), 2.5; 46
amperes, 1.75. Typical operation as class A:
amplifier (grid No.2 connected to plate at
socket): plate volts, 25¢ max; grid volts, —33;
plate ma., 22; plate resistance, 2380 chms; am-
plification factor, 5.6; transconductance, 2850 umhos; load resistance for maximum undistorted power
output, 6400 ohms; undistorted output watts, 1.25. This is a DISCONTINUED type listed for refer-
ence only.

POWER PENTODE

Glass type used in audio output stage of
radio receivers. Outline 43, OUTLINES SEC-
TION. Tube requires five-contact socket and
should preferably be mounted in vertical posi- 47
tion. Horizontal operation is permissible if pins
1 and 5 are in vertical plane. Filament volts
(ac/dc), 2.5; amperes, 1.75. Typical operation
as class A; amplifier: plate and grid-No.2 volts,
2580 maz; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms;
transconductance, 2500 umhos; load resistance, 7000 ohma; power output, 2.7 watts. This type is used
principally for renewal purposes.

POWER TETRODE

G S Glass type used in audio output stage of
radio receivers desighed to operate from dc
’ power lines. Outline 43, OUTLINES SECTION
Heater volts (dc), 830; amperes, 0.4. Typical

P e e K operation as class A; amplifier: plate volts, 48

125 mazx; grid-No.2 volts, 100 mazx; grid-No.1

‘ volts, ~20; plate ma., 56; grid-No.2 ma., 9.5;
o transconductance, 3900 umhos; load resistance,

H 16500 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 38, OUTLINES
SECTION. Tube requires five-contact socket.
Filament volts (de), 2.0; amperes, 0.12. Typical
operation as class A: amplifier (grid No.2 con- 49
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, 11256 umhos; load resistance, 11000
ohms; output watts (approx.), 0.17. This is a
DISCONTINUED typelisted for referenceonly.
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POWER TRIODE

Glass type used in cutput stage of af am- (2) (3)
plifiers employing transformer input coupling.
50 Outline 45, OUTLINES SECTION. Tube re-
quires four-contactsocket andshould be mounted
in vertical position with base down. Filament
volts (ac/de), 7.5; amperes, 1.25. Characteristics o *o
as class Ay amplifier: plate volts, 450 max; grid
volts, —84; cathode resistor, 15680 ohms; plate
ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 ymhos; ioad re-
sistance, 43560 ohms; output watts, 4.6. Resistance in grid-coupling circuit shouid not exeeed 10000 ohms.
This is a DISCONTINUED type listed for reference only.

F F

BEAM POWER TUBE

Glass lock-in type used in output stage of

ac/dc receivers. Outline 20, OUTLINES SEC-

50 A 5 TION. Tube requires lock-in socket. Heater
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 y O
5 OB 5 Miniature type used in output 0\
stage of compact ac/de receivers. Be-
cause of its high power sensitivity at 53 G‘

plate and screen voltages available in (1)

ac/de receivers, it is capable of pro- ¢
viding a relatively high power output. Outline 16, OUTLINES SECTION. Tube
requires miniature seven-contact socket and may be mounted in any position.
Within its maximum ratings, type 50B5 is equivalent in performance to glass-octal
type 50L6-GT and miniature type 50C5. Refer to type 50C5 for maximum ratings,
typical operation, maximum circuit values, installation, application information,
and curves.

HEATER VOLTS (AC/DC) . o ittt it eiassinsarsnasrnassanoeanss Cevene P b0 voltas
HEATER CURRENT. ... ..iiuritrnesivnoaanrosaassnsarassn eetheeraaans 0.16 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.l to Plate. . ... ... . ittt initiiennirerenncnaansnes . 0.6 uuf
Grid No.l to Cathode, Heater, Grid No.2, and Grid No. 3 ........ chnan 13 wif
Plate to Cathode, Heater, Grid No.2,and Grid Ne. 3. ......... ... ..., 6.5 unf

BEAM POWER TUBE

Miniature type used in output

stage of compact, ac/de radio receiv-

soc 5 ers. Because of its high power sensi-

tivity and high efficiency at plate and

screen voltages available in ac/dc re-

ceivers, the 50C5is capableof providing

a relatively high power output. Except

for terminal connections and slightly higher ratings, type 50C5 is equivalent in

performance to miniature type 50B5 and, within its maximum ratings, to glass-octal

type 50L6~-GT. The basing arrangement of the 50C5 simplifies the problem of meet-
ing Underwriters’ Laboratories requirements in the design of ac/dc receivers.

HEATER VOLTAGE (AC/DC) . . ot et vvvenenisnnnnss Censmeacstnreceesacannns 60 volts
HEATER CURRENT. . ., ..uuvrrtvetonnncnnnss Cessasesseans Cerecaernrerens 0.156 ampere
DIRECT INTERELECTRODE CAPACITANCES (APpProx.j:
Grid No.l to Plate . . ... ...t ittt i i ttnennrensrsarenasesnsas 0.64 puf
Grid No.1 te Cathode, Heater, Grid No.2, and Grid No.3. ... ........... 13 apf
Plate to Cathode, Heater, Grid No.2, and Grid No.3......... vereedenaes 6.1 puf
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CLASS A; AMPLIFIER
Maximum Ratings:

PLATE VoL AGE . . .. i iiriinenrnarerrotansesroersnssnssnsoasencnnsnees 135 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. . ... vvnvinvurensonasannsonstssosencansns 117 max volts
PLATE DISSIPATION . ... ittt ittt vt st snsineonsonsrnnssnnanasscaneess 5.6 mazx watts
GRID-NO. 2 INPUT. . ...t iit it s iinineietneenanasoeensasenraoessanansna 1.25 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respecttoeathode. . ................. ... ... ... 180 max volts

Heater positive with respect toecathode. . ... . ... ... ...t iiiiiininnnnn 180 max volts
BuLB TEMPERATURE (At hottest point on bulbsurface). ..........c0uvn... 250 max °C

Typical Operation:

Plate Voltage. . .. vt it ver it et st e taur bt tvesnnnasrvanannssenanes 110 volts
Grid-No. 2 Voltage. . .. .. . ittt iitiitestasrrorranontssnnsosntoncsnans 110 volts
Grid-No.1 (Control-Grid) Voltage. .. ... ittt i tintnnrenensonnnns -7.6 volts
Peak AF Grid-No.l Voltage.......... e tterreries et s s 7.6 volts
Zero-Signal Plate Current. ... . ...ttt ittt inarnnnsessnsensecas 49 ma
Maximum-Signal Plate Current. .. ...... ... . it iiiirinnnransnnrenanes 50 ma
Zero-Signal Grid-No.2 Current (ApPProx.) . .. .. ivirreirnrnrnsesarsnsnnne- - 4 ma
Maximum-Signal Grid-No.2 Current (ApPProx.) . .. ..o ivienvrernnncencnns 8.5 msa
Plate Resistance (A D ProX.) . «cv e ortur e s onnerseensioaronrsessossascassnan 10000 ohms
TransconductanCe. . ... .o v ittt ieercnenasataraacacaascaranarsnnnens 7600 pmhos
Load Resistanee. . ... ... .ciuiiiniie v reiosansnsinstnscrinanssnness 2500 ohms
Total Harmonie Distortion. ..o i ittt iiirerirnenarenrsancanss 9 per cent
Maximum-Signal Power Output. . ... ..o v ittt inreneinesessssnsonerans 1.9 watts

Maximum Circuit Valves (For maximum rated conditions):

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . ... .. vttt iitriinacetsrrnsarssncsarnnnnsans 0.1 maxr megohm
For cathode-bias operation. . ... . o0 v iivirneeenvsnssrsnrosnssnsnaasaan 0.5 maz megohm

INSTALLATION AND APPLICATION

Type 50C5 requires miniature seven-contact socket and may be mounted in
any position. Outline 16, 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 ‘dc 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
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/dc’’ receivers. The
operating values shown under typical operation have been determined on the basis
that grid-No.1 current does not flow during any part of the input cycle.
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PLATE VOLTS

BEAM POWER TUBE

Glass octal type used in output stage of

5 o c 6 G ac/de receivers. Outline 37, OUTLINES SEC-
- TION. Heater volts (ac/de), 50; amperes, 0.15,

Except for heater rating, this type is identical

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/de radio receivers., Qut-

S50L6-GT iine2s, OUTLINES SECTION. Tube A

requires octal socket and may be
mounted in any position. This type
may be supplied with pin No.l omit-

92CM-6603T

G2
(«)
e’

H\ .H
CMO

NC

o2
(1)

o’

NC

‘ér

&

Gt
(3)

ted. Refer to miniature type 50C5 for curves and installation and application in-~

formation.
HEATER VOLTAGE (AC/DC) . ittt tes et raencnoranransessnronsicenes Ceees 50
HEATER CURRENT, ... ... ticnrtrancnerreonrerensatonronnsnnnns vaees 0.15
DIRECT INTERELECTRODE CAPACITANGES (Approx.):
Grid No.L to Plate. . .. o ittt ettt tenemsnnnaeanns . 0.6
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 . ........... . 15
Plate to Cathode, Heater, Grid No.2, and Grid No3. .. ............... 9.5
CLASS A; AMPLIFIER
Maximum Ratings:
PLATE VoL AGE. . . ..ttt itr ettt te it e et eesaseanesnanrannns ve 200 mazx
GRID-NO.2 (S3CREEN) VOLTAGE. . . . ...\ttt mtinennnrsrasonearanraneans 125 max
PLATE DISSIPATION. ... .0y vniiinnnss. e et e et 10 mazx
GRID-N G2 INPUT. ottt it it s i st tetnaresstnesansacnoesnansnusnens 1.256 maz
PEaK HEATER-CATHODE VOLTAGE!:
Heater negative with reapect tocathode. . ........oottiiinnnvennnsns 150 mazx
Heater positive with respect to cathode. ., ......... st eas e s 150 max
Typical Operation: Fized Bias Cathode Bias
Plate Voltage. . ... ... vtirniirii e et ctiarnianannnns P 110 200
Grid-No.2 Volitage. . 110 125
Grid-No.1 (Control-Gmd) Voltage ......................... -1.5 -
Peak AF Grid-No.1 Voltage., ... ..............0. .cive. i, 7.5 8.0
Cathode Resistor.............. e et reeenenra e eens - 180

volts

ampere

puf
upf
puf

volts
volts
watts
watts

volts
volts

volta
volts
volts
volts
ochms
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Zero-Signal PlateCurrent .............. ... ... ccciviua... 49 46 ma
Maximum-Signal Plate Current. . . ........................ 50 47 ma
Zero-Signal Grid-No.2 Current (Approx.y................... 4 2.2 ma
Maximum-Signal Grid-No.2 Current {(Approx.).............. 10 8.6 ma
Plate Resistance (APPIoxX.}. ..« oo ot it et iaeinnanenn . ... 13000 28000 ohms
Transconductance, .............. e e 8000 8000 amhbos
Load Resistance................ e 2000 4000 ohms
Total Harmonic Distortion. . . ...... ... .. v inann 10 10 per cent
Maximum-Signal Power Qutput. ........................ - 2.1 3.8 watis

VACUUM RECTIFIER-DOUBLER

Lock-in type used as half-wave rectifier or

Pp, voltage doubler in ac/de receivers. Outline 20,

OUTLINES SECTION. Tube requires lock-in
Pz socket. Heater volts (ac/de), 50; amperes, 0. 15. 50x 6

" This type is electrically identical with glass-

o Or gctal type 50Y6-GT and, except for heater

Kp2 rating, with glass-octal type 25Z6-GT. Refer to

type 25Z6-GT for maximum ratings, typical

85 operation, and curves. Type 50X6 is used

prineipally for renewal purposes.

VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave rectifier
or voltage doubler in ac/dc receivers. This type
iz used particularly in ‘““transformerless’” re-
ceivers of either the ac/dc type or the voltage- 50Y6_GT
doubler type. Outline 23, QUTLINES SEC-
TION. 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 half-wave rectifier
or voltage doubler in ac/de receivers. This type
is used particularly in “transformerless’ receiv- 50Y7 GT
ers of either the ac/dc type or the voltage- -
doubler type. The heater is provided with a tap
for operation of a panel lamp. Outline 23, OUT-
LINES SECTION. Tube requires octal socket.
For maximum ratings and typieal operation as
half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. When
operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical operation are
the same as for type 25Z6-GT, except that de output current per plate is 65 ma. Type 50YT-GT is used
principally for renewszl purposes.

HEATER VOLTAGE (AC/DC): * ek
ENTIRE HEATER (PINS 2 ANDT). ........... Peteaiaa e 50 46 volts
PANEL LAMP SECTION (PINS G AND 7). .. . v vivivnnennnnns 7.5 5.5 volts
HEATER CURRENT:
BETWEEN PINS 2 AND 7. ... ... ittt i iinannannnn 0.15 - ampere
BETWEEN PINS2 AND 6. . ... ... ... iiiniiiainannn, - 0.156 ampere
* Without panel lamp. ** With No. 40 or No. 47 panel lamp.

VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave rectifier

HM or voltage doubler in ac/de receivers. Qutline

33, OUTLINES SECTION. The heater is pro-

vided with a tap for operation of a panel lamp. 5027 -G
H  Without panel lamp, heater volts (ac/dc) of

entire heater (pins 2 and 7), 50; amperes, 0.15.

With panel lamp, heater volts (ac/dc) of panel-

lamp section (pins 6 and 7 with 0.15 ampere
between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 mazx;
peak plate ma. per plate, 400 max; dc output ma. per plate with panel lamp, 65 mazx; peak heater-
cathode volts, 350 maz; panel lamp section volts (pins 6 and 7), 2.5 max. This is a DISCONTINUED
type listed for reference only.
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HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of ac-
operated receivers as a class B power amplifier.
Outline 38, OUTLINES SECTION. Tube re-
quires medium seven-contaet (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. Qutline 36, OUTLINES
SECTION. Tube requires six-contact socket.
Heater volts (ac/de), 2.5; amperes, 1.0. Except
for heater rating, this type is electrically iden-
tical with giass type 85. Type 55 is a DISCON-
TINUED type listed for reference only.

MEDIUM-MU TRIODE

Glass type used as detector, amplifier, or
oscillator in ac-operated receivers. Outline 31 or
84, OUTLINES SECTION. Tube requirea five-
contact socket. Heater volts (ac/dc}, 2.5; am-
peres, 1.0. Except for heater rating, this type is
electrically identical with glass type 76. Type
56 is a DISCONTINUED type listed for refer-
ence only.

SHARP-CUTOFF PENTODE

Glass type used as biased detector in ac-
operated receivers. Outline 40, OUTLINES
SECTION. Tube requires six-contact socket.
Heater volts (ac/de), 2.5; amperes, 1.0. Except
for heater rating and capacitances, this type ia
electrically identical with metal type 6J7. Type
57 is & 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 cireuits. Outline 40, QUTLINES
SECTION. Tube requires six-contact asocket.
Heater volts (ac/de), 2.5; amperes, 1.0, Except
for heater ratings, this type is electrically iden-
tical with glass-octal type 6U7-G. Type 58 is
a DISCONTINUED type listed for reference
only.

TRIPLE-GRID POWER AMPLIFIER

Glass type used in audio output stage of
ac-operated receivers. Qutline 43, OUTLINES
SECTION. Tube requires medium geven-con-
tact (0.855-inch, pin-circle diameter) socket.
Heater volts (ac/de), 2.6; amperes, 2.0, Typical
operation as class A1 amplifier (triode connec-
tion; grids No.2 and No.3 tied to plate): plate
volts, 260 mazx; grid volts, —28; plate ma., 26;

plate resistance, 2300 ochms; amplification factor, 6; transconductance, 2600; load resistance for maxi-
mum undistorted power output, 5000 ochms; undistorted output watts, 1.25. For typical operation as
class A, amplifier (pentode connection; grid No.3 tied to cathede at socket), refer to type 6F6 with
plate voltage of 250 volts. Type 59 is a DISCONTINUED type listed for reference only.
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RECTIFIER—BEAM POWER TUBE

Glass octal type used as combined half-
wave rectifier and output amplifier in ac/de
receivers. Qutline 27, OUTLINES SECTION. 70 L7-GT
Tuberequires octal socket. Heater volts (ac/de),
70; amperes, 0.15. Maximum ratings of rectifier
unit: peak inverse plate volts, 350; peak plate
ma., 420; de output ma., 70; peak heater-
cathode volts, 175; minimum total effective
plate-supply impedance, 15 chms. Typical operation and maximum ratings of beam poyer unit ag class
A1 amplifier: plate and grid-No.2 volts, 110 (117 max); grid-No.1 volts, —7.5; plate ma., 40; grid-No.2
ma., 3; plate resistance, 15000 ohms; transconductance, 7500 umhos; load resistance, 2000 chms;
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 maxz watt. This type is used
principally for renewal purposes.

POWER TRIODE

P G
(2) (3) Glass type used in output stage of audio-
frequency amplifiers. Qutline 38, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dec), 5.0; amperes, 0.25. 7 l - A
o * o Characteristics as class A1 amplifier: plate volts,
F

180 max; grid volts, —40.5; cathode resistor,

2150 ohmas; plate ma., 20; plate resistance, 1750

ohms; amplification factor, 3; transconductance,

1700 pmhos; load resistance, 4800 ohms; undistorted outpu¥ watts, 0.79. This type is used principally
for renewal purposes.

F

TWIN DIODE—HIGH-MU TRIODE

Glass type used as combined detector, am-
plifier, and ave tube in radio receivers. Qutline
36, OUTLINES SECTION. Tube requires six-
contact socket. Heater volts (ac/de), 6.3: am- 7 5
peres, 0.3. Except for interelectrode eapaci-
tances and plate volts of 250 max, this type is
identical electricaily with metal type 6SQT.
Type 76 is used principally for renewal purposes,

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in radio receivers. OQutline 31 or 34, OUT-
LINES SECTION. Tube requires five-contact
socket. Heater volis (ac/dc), 6.3; amperes, 0.3.
Characteristics as class A; amplifier: plate volts, 76
250 mazx; grid volts, —~13.5; plate ma., b; plate
resistance, 9500 ohms; transconductance, 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 36,
OUTLINES SECTION. Tube requires six-
contact socket. Heater volts (ac/de), 6.3; am- 7 7
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.
Qutline 36, OUTLINES SECTION. Tube re-
quires six-contact socket. Heater volts (ac/dc), 7 8
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,
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HIGH-MU TWIN POWER TRIODE

Glasz type used in output stage of radio

receivers as a class B power amplifier or a class

Ai driver. Qutline 36, OUTLINES SECTION.

79 Tube requires six-contact socket. Heater voits
(ac/de), 6.3; amperes, 0.6. Maximum ratings

and typical operation as class B power ampli-

fier: plate volts, 250 max; grid volts, 0; zero-

gsignal plate ma., 10.5; effective load resistance

H H

(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 maz; average plate
dissipation, 11.5 watts maz. This is a DISCONTINUED type listed for reference only.

FULL-WAVE VACUUM
RECTIFIER

Glass type used in power supply
of radio equipment having moderate
direct-current requirements. Qutline
38, OUTLINES SECTION. Tube re-
quires four-contact socket and should

80

be mounted preferably in a vertical position. Horizontal mounting is permissible
if pins 1 and 4 are in a horizontal plane. Filament volts (ac), 5.0; amperes, 2.0.
For filament operation, refer to type 5U4-G. Type 80 is electrically identical with

glass-octal type 6Y3-GT.

HALF-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio

receivers. Qutline 45, OUTLINES SECTION.

Tube requires four-contaect socket and should

he mounted preferably in a vertical position.

8' Horizontal mounting is permissible if pins 1 and
4 are in a vertical plane. Filament volts (ac), 7.5;

amperes, 1.25. Ratings as half-wave rectifier:

peak inverse plate volts, 2000 mazx; peak plate

ma., 500 maz; de output ma., 85 maex. This is a
DISCONTINUED typelisted for reference only.

FULL-WAVE MERCURY-VAPOR
RECTIFIER

Glass types used to supply de power of uni-
form voltage to receivers in which the rectified
current requirements are subject to considerable
variation. Outlines 88 and 48, respectively,
OUTLINES SECTION. Tubes require four-
contact socket and should be mounted in verti-
cal position with base down. Type 82 is a DIS-
CONTINUED type listed for reference only.

82
83

Type 82

FILAMENT VOLTAGE (AC).......0coivvunann Ceeieeser e 2.5
FILAMENT CURRENT. .0t cvocrisootnnnsonssnenrseserseanans 3
Maximum Ratings: FULL-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. . . ... .ivire it inncannnsnns 1550 max
PEAK PLATE CURRENT PER PLATE. . ........c..0iiirrnennnns 0.6 max
DC OUTPUT CURRENT. . ... ittt iiaee et rannes 115 max
CONDENSED-MERCURY TEMPERATURE RANGE. .. ............. 24 to 60
Typical Operation {With Capacitor-Input Filter):
AC Plate-to-Plate Supply Voltage (rms) . ... .............. .. 900
Minimum Total Effective Plate-Supply Impedance

Per Platet. .. .. .. e eaeaanan, 50
DCOutput Current. . .......vtiriiiiii et ieiatannenen 1156

5 valts
3 amperes

15560 mazx volts

1.0 max ampere
225 max ma
20 to 60 °C
900 volts
'50 ohms
225 ma
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Typical Cperation {With Choke-Input Filter):

AC Plate-to-Plate Supply Voltage (rms).................... 1100 1100 volts
Minimum Filter-Input Choke........................ beeeaa 6 3 henries
DCOutput Current. . ...ttt iiiiiiinnnenn 115 225 ma

1+ 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 the rated value.

POz PDy FULL-WAVE VACUUM RECTIFIER
e e Glass type used in power supply of radio
equipment having high de requirements. Qut-
line 38, OUTLINES SECTION. Tube requires
four-contact socket. Heater volts (ac), 5.0; am- 8 3 -v

o‘o peres, 2. This type is identical electrically with

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
81 or 34, OUTLINES SECTION. Tube requires
five-contact socket. Heater volts (ac/dc), 6.3; 84 / 6Z4
amperes, 0.5. Maximum ratings: peak inverse
plate volts, 1250 max; peak plate ma., 180 mazx;
dc output ma., 60 mazx; peak heater-cathode
volts, 450 max. Typical operation with capaci-
tor-input filter: ac plate-te-plate supply volts (rms), 650; 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; de output ma., 60. This type is used
principally for renewal purposes.

PD2 PD

() ' TWIN DIODE—MEDIUM-MU TRIODE
GT' Glass type used as a combined detector,
amplifier, and ave tube. Outline 36, OUTLINES
P1(2) ()X SECTION. Tube requires six-contact socket.
Heater volts (ac/dc), 6.3; amperes, 0.3. Char- 85
o‘o acteristics of triode unit as class A: amplifier:
. H

plate volts, 250 max; grid volts, —20; amplifica-
H tion factor, 8.3; transconductance, 1100 umhos;
plate ma., 8.0; plate resistance, 7500 ohms; load
resistance, 20000 ohms; cutput 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. Outline 84, OUTLINES SECTION.
Tube requires six-contact socket. Heater volts
(ac/dc), 6.3; amperes, 0.4. Maximum ratings as 89
class B amplifier (triode connection): plate
volts, 260 max; peak plate ma. per tube, 90 maz;
average grid input of grids No.l and No.2
tied together, 0.36 max watt. This is a DIS.
CONTINUED type listed for reference only.

DETECTOR AMPLIFIER TRIODE

Glass types used as detector or amplifier in
battery-operated receivers. Filament volts (de}, V99
3.0 to 3.3; amperes, 0.060 to 0.063. Character-
istics as class A, amplifier;: plate voits, 90
max; grid volts, -4.5; amplification factor,
6.6; transconductance, 425 pmhos; plate ma.,
F G 2.5. Operation as grid-resistor detector: plate
(2 volts, 45; grid resistor, 0.25 to 5 megohms; grid
capacitor, 250 uuf; grid return to {4 ) filament. x99
Operation as biased detector: plate volts, 90
maz; grid volts (approx.), —10.5. These are
o*o D]iSCONTINUED types listed for reference
only.
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DETECTOR AMPLIFIER TRIODE

Gluss type used as detector or amplifier in
battery-operated receivers. Outline 38, OUT-
LINES SECTION. Filament vofts (de), 5.0;
amperes, 0.25. Operation as class A; amplifier:
plate volts, 180 max; grid volts, -13.5; ampli-

"2-A fication factor, 8.5; transconductance, 1800
umhos; plate ma,, 7.7; load resistance, 10650
ohms; cutput watts, 0.285. Operation as biased
detector: plate volts, 180; grid volts, —-21. This
is a DISCONTINUED type listed for refer-
ence only.

RECTIFIER—BEAM POWER TUBE
Glass octal type used as combined half-

l]7|_7 / wave rectifier and output amplifier in ac/de
receivers. OQutline 27, OUTLINES SECTION.

M7 GT Tube requires octal socket. Heater volts (ac/dc),
- 117; amperes, 0.09. For ratings and operation

of rectifier unit, refer to type 11TN7-GT. Type
117L7/M7-GT is used principally for renewal
purposes.

Maximum Ratings: AMPLIFIER UNIT AS CLASS A; AMPLIFIER

PLATE VOLTAGE. .....civvvvnnnnanes tabtedessaerarasennone Ceseasneas
GRID-N0.2 (SCREEN) VOLTAGE. ... ..c..0.
PLATEINPUT. ... ...cv0nnun PP
GRID-NO.2 DISSIPATION. . . . evevrevonnrs vesesrane esessnns

Typical Operation:

Plate Voltage ........... esaenen CeaarcaresssentscssEnao e E et n s
Grid~-No.Z2Voltage. . .................
Grid-No.1 (Control-Grid) Voltage............ tesessssanssrriensen reseena
Peak AF Grid-No.1 Voltage. .. .......... Neecttetransen titieessiteranna
Zero-Signal Plate Current. . . .. ... ... ivtiveenrrerecssoanancnoasnoncons
Maximum-Signal Plate Current. ........... eeseens
Zero-Signal Grid-No.2 Current (Approx.)....... Cesane Cheseaasesreanes ‘e
Maximum-Signal Grid-No.2 Current (Approx.) ..... eenarean e rseaaeas
Plate Resgistance (ApPProX.) . ... cviiiaeerenesisssasesconses Ceresareesans
Transconductance. . . ........cccuvverens taresassrsseasnaraanacenntrannn
Load Reslstance. . . ..o vitieereirincensncsasocnnassasennns vesenas vess
Total Harmonie Distortion. . ............ et sestseessararareat e anen
Maximum-Signal Power Qutput........ Srreasassenan resssasansseasnnan

RECTIFIER-——BEAM POWER TUBE

P
Glass octal type used as_combined hall-
'I'I7N7 GT wave rectifier and output amplifier in ac/de re-
ceivers. Outlme 27, OUTLINES SECTION.
Tube requires octal socket and may be mounted
in any position. Heater volts (ac/de), 117; am-

peres, 0,09. This type is used principally for re-
newal purposes.

RECTIFIER UNIT AS HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE, .....
PEAK PLATE CURRENT. . . ...t irrvvoasaansenss Ceresanarsesensanarans
DCOUTPUT CURRENT. . . o v cvvsnnnnesnnns cesenns
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode................. sersanens cees

242

117 max
117 max
6.0 max
1.0 max

106
106
-6.2
6.2

O

350 mazx
450 max
75 max

1756 maz

volts
volts
watts
watt

volts
ma

volta
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Typical Operation (Capacitor-Input Filter):

AC Plate-Supply Voltage (rms8)..................... ot edsieciareranen
Filter-Input Capacitor ... .......0iviiivirrnerases Cheseenaesaaeanans
Minimum Total Effective Plate-Supply Impedancet......................
DCOutput Current. . ... ... cciivnnrnisoorserrersnsacaarssasensns P
DC OQutput Voltage at Input to leter (Approx )

122

volts
uf
ohms
ma
volts

1 When a filter-input capacitor larger than 40 »f 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. . ... .. ittt rarrreerararerannsnsnsnsnseraens terec e ‘e
GRID-N0.2 (BCREEN) VOLTAGE. . . .......... earesaebtesserracasaaeraenan
PLATE DISSIPATION. . ... eearae e datreesatiateenassarnsetarasestsannnn
GRID-NO.ZINPUT .. ...c.iiiinirerssncsarssens

Typical Operation:

Plate Voltage. . . .......ciiiiviirsnnas et retraassestseebaarretrasaerne
Grid-No.2 Voltage. ...........cciiveivarsnossscnes
Grid-No.1 (Control-Grid) Voltage. . v e vevvnevnvetstronrcenees iemaeaaans
Peak AF Grid-No.l Voltage. . ..t iv it itiirrovtrarnnsnsnssssransnssnas
Zero-Signal Plate Current. .. .........c0uun P eh et reiererraeaescoentrnana
Zero-Signal Grid-No.2 Current. . ......ccvvvennaeccens veaeas rrsrasarees
Plate Resistance (APProX.). .. ce.cvirinenancnsnnrans sasseaas
Transconductance. .. .....ccviviavvsesevnrans S e es et e st srnanannnae
Load Resistance. . ............... Ceratesaerer e
Total Harmonic Distortion. ......
Maximum-Signal Power Output....... et st tbeaiarrannanans eercassanaes

Maximum Circuit Values (For maximum rated conditions):
Grid-No.1-Circuit Registance:
For fixed-bias operation . . .............. raibtarassessannnssans seses
For cathode-bias operation . . . .......ccvviiinienn..

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/dec), 117; amperes,
glass-octal type 117L7/M7-GT. Type 117P7-
GT is used principally for renewal purposes,

HALF-WAVE VACUUM
H(3) 0L RECTIFIER
Miniature type used in power sup-~
N2 (Mwe  ply of ae/de/battery radio receivers.

The heater is designed for operation

directly across a 117-volt ac or de sup-
ply line.
HEATER VOLTAGE {(AC/DC).isevcrrvscacsnnes
HEATER CURRENT. . . 1. vneenensatsornnennansesssnssan

. . HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . . .. ...iivrnennrnennnsn
PEAK PLATE CURRENT . . . ...\ttt it iinrseseanssnoenarasanans resaacee
DC OUTPUT CURRENT. . . . .. ..ttt it reernnoensosnnsennnnens vessenne
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode......... et satetsscaenens cere
Heater positive with respect to cathode............. Ctticesenreenresa

117 mazx
117 mazx
6.5 max
1.0 max

volts
volts
watts
watt

N7P7-GT

N7Z3

117
0.04

330 max
540 max
90 max

175 max
100 max

volts
ampere

volts
ma

volts
volts
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Typical Operation (Capacitor-Input to Filter):

AC Plate-Supply Voltage (Fm8) .. .....vvririennrnnnnerecnanesnns pareas 117
Filter-Input Capacitor. ,....... Bt e s et essae et s, ‘. 30
Minimum Total Effective Plate-Supply Impedancet....... et . 20
DCOutput Current. .. . ....c... . \vriniirrenieronnanaes P e iraraeas 8¢
DC Output Voltage at Input to Filter (Approx):

Athalf-load current (48 ma.) . . ... ... . .. . .ttt irrntrrnnrnnnnnens. 130

Atfull-load current (90 ma.).................. et aeeaaeeeeraaneaan . 110
Voltage Regulation (Approx.):

Half-load to full-load current. . . ... ittt e . 20

volts
ui
ohma
msa

volts
volts

volts

{When a ﬁlter-ingut capacitor larger than 40 uf is used, it may be necessary to use more plate-supply

impedance than t.

e minimum value shown to limit the peak plate current to the rated value.

OPERATION CHARACTERISTICS

TYPENTZI
E¢ =HTVOLTS
PLATE VOLTS=II7RMS

TOTAL EFFECTIVE PLATE - 4
SUPPLY IMPEDANCE =20 OHMS

-

INSTALLATION AND APPLICATION L C=CAPACITOR INPUT TO FILTER -
Type 117Z3 requires miniature seven-con- o
tact socket and may be mounted in any position. =
Outline 16, OUTLINES SECTION. It is espe- o \%
cially important that this tube, like other power- :' ‘\c“’o A
handling tubes, should be adequately ventilated. 2 AN
Refer to the CIRCUITS SECTION for 2, o
typical application of the 117Z3 as a half-wave &
rectifier in a portable 3-way superheterodyne '_;:
receiver. >
2
3
S "3 40 80 120
=Y DC LOAD MILLIAMPERES
92CM-6632T)
HALF-WAVE VACUUM RECTIFIER ’

Glass octal type used in power supply of
ac/de/battery radio receivers. Dimensions: NC o
maximum overall length, 8 inches; maximum

]l7Z4-GT seated height, 23{ inches; maximum diameter,

1-5/16 inches; T-9 bulb; intermediate-shell e‘_ H..

octal 7-pin base. This type may be supplied with

pin No.1l omitted. Tube requires octal socket. N C K

Heater volts {ac/dc), 117; amperes, 0.04. Maxi-
murm ratings as half-wave rectifier: peak inverse

plate volts, 350 max; peak plate ma., 540 mazx; peak heater-cathode volts, 175 max. Typical operation
with capacitor-input filter: ac plate supply voits (rms), 117; minimum total effective plate-supply
impedance, 30 ohms; dc output ma., 90. This is a DISCONTINUED type listed for reference only.

VACUUM RECTIFIER-DOUBLER Kpz

Glasg octal type used as half~wave rectifier

PD,

or voltage doubler in ac/dc receivers. Qutline F0z o /

23, OUTLINES SECTION. Tube requires octal

'I.I 7Z6-GT socket and may be mounted in any position.
Thistype may besupplied with pin No.1 omitted. -
Heater volts (ac/de), 117; amperes, 0.075. This
type is used principally for renewal purposes.

7D
©

NC Ko,
HALF-WAVE RECTIFIER
Maximum Ratings:
PBAK INVERSE PLATE VOLTAGE. . . . v .evvieersns Ceereairaseenae eresae .o 700 maz volts
PEAK PLATE CURRENT PER PLATE. . . ... .. ..t iiierrtiteinecnnonnannas . 360 max ma
DC OutpuT CURRENT PER PLATE.......... et senstesnrasna vevea ceean 60 max ma
PEAK HEATER-CATHODE VOLTAGE. 4 4 st vvuvnsersanerarensansnsnsnennsens 860 max volts
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Typical Operation (Capacitor-Input Filfer):"

AC Plate-Supply Voltage per Plate (rms)....,. 117 160 2356 volts
Filter-Input Capacitor. . .........ccvvuennnrens 40 40 40 af
Minimum Total Effective Plate~Supply Impedance

per Platef. ..ottt iiiienennns 15 40 100 ohms
DC Output Current per Plate......... viaesees 60 60 60 ma

VYOLTAGE DOUBLER
Maximum Ratings:
(Same as for Half-Wave Rectifler)

Typical Operation; Half-Waee Full-Wave

AC Plate-Supply Voltage per Plate (rms) . .....v0vnicecvnesss 117 117 volts
Filter-Input Capacitor. . .. ... ... i it iiiitnrannnnns 40 40 uf
Minimum Total Effective Plate-Supply Impedance per Platet.. 30 16 ohms
DC Output Current. .............. Chett it e 50 60 ma

¢ In hali-wave rectifier service, the two units may be used separately or in parallel.
1 When a filter-input capacitor larger than 40gf is used, it may be necessary to use more plate-supply
mpedance than the minimum value shown to limit the peak plate current to the rated value,

POWER TRIODE

[ G Glass type used in output stage of radio re-
(2) (3) ceivers. Outline 38, OUTLINES SECTION.
Filament volta (ac/de), 6.0; amperes, 1.25.

Characteristica: plate voits, 250; grid volts, —60; 'I 83 / 483
plate ma., 30; amplification factor, 3; plate re-
‘ sistance, 1750 ohms; transconductance, 1700
o o smhos; load resistance, 5000 ohms; output
F F watts, 1.8, This is a DISCONTINUED type

listed for reference oniy.

DETECTOR AMPLIFIER TRIODE

Glass type used as detector or class A, am-
plifier in radio receivers. Outline 34, 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; tranaconductance, 1400
smhos; 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 mogu! screw socket and tubes may be 876
mounted in any position. Tubes operate at high

bulb temperature. They must be surrounded by 8 8 6
a protective metal ventilating stack. Operating

conditions: voltage range, 40 to 60 voits; 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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‘ RCA Kinescope

) =l o -

o Enviom Fuain® T Wews | Mo Ty BE“:- Py l:
sl ik | Dign: | Luigth i Dimeter' I L [ Moight | ks

Black-and-White Types
3KP4 Glass Round Clear None | None E Eo | None | None | 113 3 — —_ —_—

5TP4" Glass Round Clear 500 | 100 E M b 50 |12l s | — — | "M
7DPA Glass Round Clear 1500 | 400 E M |Doubts] 50 1434 5% — — 814
7iP4 Giass Round Clear None-| None | E Eo | Nonc| None (143 | 714 | — — —
QAP Glass Round Clear None | None E M Nene 40 % g | =- — |10
10BP4 Same as 10BP4-A, except has clear glass faceplate.

10BP4-A | Glass Round Filterglass 2500 | 500 M M (Doublel 52z |18 085 | — — | Bg

10FP4-A Glass Round Filterglass 2500 | 500 | M M 1 50 |18 W03 | - | — | Bg
12AP4 Glass Round Clear None | None| E M None 40 Y 184 | — — 9

12KP4-A Glass Round Filterglass 2500 | 500 M M 1 54 18 12% | — — 7%
121P4 Same as 12LP4-A, except has clear glass faceplate.

VILP4-A Glass Round Filterglass 2500 750 M M |Double| 57 1914 | 12%¢ — — 84
14CP4 | Glass Rectangular Filterglass 2000 | 750 M M | Single| 65 1705 | 1344 | 128G oHg| 74
14EP4 | Glass Rectangular Filterglass 2000 | 750 | M | M | Single| 65 |16%5 | 1383g| 129G | o9Wg | 13g
14HP4 Glass Rectangular Filterglass 2000 | 750 E M | Single 65 175 1 133G 12| 9| 714
16AP4 Same as 16AP4-A, except has clear glass faceplate.

16AP4-A Metal Round Filerglass None | None|] M M | Double] 53 WG| 16 — — S

16DP4-A Gtass Round Filtergiass None | None] M M | Double| &0 21 16 — — %
16GP4 Same a2 16GP4-B, except has Filterglass faceplate.

16GP4.-A Same as 16GP4-B, except has clear glass faceplate.

V4GP4-B | Metal Round | Frosted Filterglass [ None [None]| M | M [Single]| 70 |7l | — | — | 6%

16GM4-C Same as 16GP4-B, except has frosted clear glass faceplate,
16XKP4 | Glass Rectangular Filtergiass 1500 750 M M | Single; 65 |1951 165 | 1474 | 1134 | 714

16LP4-A Gilass Round Filterglass 2000 750 M M Double; 32 1% | 16 — -— 73
16RP4 Glass Rectangular Filterglass 2000 | 750 M M | Single| 65 1905 | 165G | 14l | 11Mg | 744
16TP4 Glass Rectangular Filterglass 2000 | 750 M M | Single| 65 1815 | 1634 | 148g | 11l | 624

T6WPA-A Glass Round Filterglass 1500 | 750 M M [Doublel 70 |18% | 16 — — | %

17AVP4A | Glass Rectangular Filterglass 1500 | 750 E M | Single] 85* | 15 16%6 1 1580, | 1234 | 614

17BP4-A | Glass Rectangular Filterglass 1500 750 M M Single 65 193G | 1634 | 158ke | 1235 | 744

17CP4 | Meta) Rectangular] Frosted Filterglass | None | None| M M | Single 66 19 17 164 | 1235 | M
V7CP4-A Same as 17CP4, except has Filterglass faceplate.

17GP4 | Mctal Rectangular| Frosted Filterglass | None | None] E M |Singlel 66 J1935 |17 | 163G | 1234 | 14

17HP4 Glass Rectangular ‘Filterglass 1500 750 E M | Single 65 19 1 163 | 1sM | 184 | 714
-
17JP4 Glass Rectangular Filtergiass 750 500 M M Single 65 198 | 163 | 15V | 12k | 734
7Lr4 Glass Rectangular Filterglassse 1500 750 E M | Single| &5 1995 ] 1637 | 1Sk | 123 | 1
17QP4 | Glass Rectangul Filterglass*s [ 1500 | 790 | M | M [Single| 65 |19% | 163{ | 1534 | 1274 | 734
17TP4 Metal R 1} Frosted Fi None | None E M Single 66 1934 | 17 6Me | 128 | 74
19AP4 Same a5 19AP4-B, except has clear glass faceplate.
19AP4-A Same as 19AP4.B, except has Filterglass faceplate.
V9AP4-B | Mctal Round | Frosted Filterglass| None [ None] M | M [singe| 66 |22 [18%6] — | — | 7%
19AP4-D Same as 19AP4-B, except has frosted clear glass (aceplate,
20€P4 Glass Rectarigular Filterglass None | None| M M | Single 66 Ui | 20% 1 1834 | 150 | M

20MP4 | Glaws Rectangular Filterglass 750 500 E M | Single| 66 214 | g | 1824 | 150 | 714

2JALP4-A | Glass Rectangular Filterglass 750 | 500 E M | Single| 85* |2034 | 2% | 2075 ) 16% | 14

21AP4 | Metal Rectangular | Frosted Filterglass [ None | None| M |° M | Single 66 2% | 1904 | 1514 | 714
2VEP4 Same as 21EP4-A, except has no external conductive coating.
21EP4-A | Glass Rectangular Filterglass+s 750 | 500 M M |Single] 65 (233 |Mg | 20l | 15% | 744

21FP4-A ! Glass Rectangular Filterglass++ 750 500 E M | Single 65 233g | 2Bg | 20ig | 1834 | T8

2IMP4 | Mctal Rectangular) Frosted Filterglass | None | None| E M |Single! 66 223 |21 199 | 153G | T4

21YP4 | Glass Rectangular Filterglass 750 [S00 | E | M |single | 65 |2sig |21ug | 203 | 1504 71
21YP4-A Same as 21YP4, cxcept has metal-backed acreen.
| 21ZP4-A | Glass Rectangular | Filterglass | 750 | 500 | M | M | Single | 65 |230g | 21llg | 2035 | 154 ] 715
21ZP4-B Bame as 21ZP4-A, except has metal-backed screen.
24CP4-A, | Glass Rectangular Filterglass 750 500 M M Single 83* (2115 | 34lg | 22134 | 19 13%3
2TMP4 Metal Rectangular [ Frosted Filterglass | None | None M M | Single 85% [ 22%g [27)§ ¢ 250 § 20%¢ | 714
Color Types
156P22 |  Glass Round I Clear Eoo Eoo l E i M ' 1 | 4 Izm E‘;%.[_ ‘_, (m%

For notes and basing diagrams, see page 248 .
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Characteristics Chart

— [T —— Towical Operaling Confilions @
el Fieal
Sg::l m z e | roeng | ot | B by e Fooatng o
Toches Tormina (L10R*) | Errwde | el s [CT T Ehirele Not [ Y] Tt
) W | s | v [ Ya e Yesy
Black-and-White Types
234 Diam. Base Pin A} 2500 | 1000 ™ 200 2000 320t0 600 | « | —38to —90 3IKP4
41{ Diam. | Small Cavity Cap| B | 27000 | 6000 } 350 | 150 27000 4320to 5400 | 200 [ —42to ~98 | SIP4"®
6 Diam. | Small Cavity Cap| B | 8000 | 2400 | a10 | 125 6000 1200 to 1650 | 250 | —27 to —63 7DP4
6 Diam. Base Pin ¢ | so000 | 2800 ® 200 6000 162002400 | © | —72to —i68] 7JP4
7% Diam. MediumCap | D | 7000 | 2000 | 300 | 125 7000 1190 to 1790 | 250 | —20 to —60 9AP4
Ratings and characteristics are same as for type 10BP4-A. ) 108P4
91 Diam. | Small Cavity Cap| E | 12000 | — [ 430 | 125 [ 8000 to 12000 — 250 | —2710 —63 | 10BP4-A
914 Diam. | Small Cavity Cap 12000 | — 410 | 125 | 8000 to 12000 — 250 | —2710 —63 | 1OFP4-A
103 Diam. MediumCap | D | 7000 | 2000 | 300 | 125 7000 1190 to 1790 | 250 | —20 to —60 [2AP4
113 Diam. | Small Cavity Cap| E | 12000 | — 410 | 125 | 9000 ta 12000 — 250 | —27to —63 | 12KP4-A
Ratings and characteristics are same as for type 12LP4-A. . 121P4
11 Diam. | Small Cavity Cap| E | 12000 | — 410 | 125 [ 9000 to 12000 — 250 | —27t0 ~63 | 12LP4-A
1115 x 8% | Small Cavity Cap| E | 14000 | — 410 | 125 {10000 to 14000 —_ 300 | 3310 —77 | 14CP4
| 1115 x 8% [ Small Cavity Cap| E | 14000 | — 410 | 125 {10000 to 14000 — 300 | =33 to =77 14EP4
N3§x 83 | Small Cavity Cap| 1 | 19000 | T30 | 500 | 125 bppo R B e 00 | “ate 77 | vawea
Ratinga and characteristics are same as for type 16AP4-A. 186AP4
142§ Diam. Metal-Shell Lip F | 14000 — 410 125 S000 to 14000 - 300 { —33te —77 | VAAPA-A
19} Diam. | Small Cavity Cap | F | 15000 | — 410 | 125 [12000 to 15000 - 250 [ —33to —77 | 16DP4-A
Ratings and characteristics are same as for type 16GP4-B. 16GP4
Ratings and characteristics are same a:}car—t)rpe 16GP4-B. 16GP4.A
143¢ Diam. | MetalShellLip | F [ 14000 | — [ 410 [ 125 [12000 1o 14000] — 300 [ ~33t0 ~77 | 16GP4AB
Ratings and characteristics are same as for type 16GP4-B. 16GP4-C
1314 x 10!% | Small Cavity Cap | E | 16000 | — 410 [ 125 [12000 to 16000 — 500 | —33to0 —77 16KP4
1414 Diam. | Small Cavity Cap | E | 14000 [ — 410 | 125 [12000 to 14000 — 300 | -33t0 —77 | 16LPUA
1314 x 10} | Small Cavity Cap| E | 16000 | — 410 | 125 [12000 to 16000 —_ 300 | -33t0—77 | 16RP4
13)5 x 1013 | Smail Cavity Cap| E | 14000 | — a0 | 125 [12000 1o 14000 — 300 | —33t0 —77 1567P4
1835 Diam. | Small Cavity Cap | E | 16000 { — 410 | 125 |12000 to 16000 — 250 | —27to —63 | 16WP4-A
143 x 1034 | Small Cavity Cap| H | 16000 | *19%0¢ 500 | 125 rem | ool e | 8w -1 | 17aves
141{ x 103{ | Small Cavity Cap | E | 16000 | - 410 [ 125 [12000 t0 16000 - 300 | ~33t0 —77 | 17BP4-A
1434 x 10%; | Metal.Shell Lip | ¥ | 16000 | — 410 | 125 (12000 to 16000 — 300 [ —33t0 —77 17CP4
Ratings and characteristics are same as for type 17CP4. 17CP4-A
1434 x 1034 | MetalShen Lip | G | 16000 | soco | so0 | 12 toeodl Sraoduditod Boeodll Inpeduduiil T /TS
1434 x 103 | Small Cavity Cap| H | 16000 17 ;::? s00 | 125 :;:g: :;; i i:gg pordll B P '_’;’; V7HP4
1414 x 1034 | Small Cavity Cap| E | 18000 — 410 125  [14000 to 18000 — 300 { —-33t0 —77 17Jp4
1414 x 1034 | Sman Cavity Cap| H | 16000 |F1900 | 500 | 125 oo o peed Iboedl Batbetodut+ A BT T
1435 x 103 | Smalt Cavity Cap| J | 16000 | -~ 410 | 125 [12000 te 16000 — 300 | -33t0 ~77 | 17QP4
1321004 Metatshell Lip | G | 16000 |F1000 | 500 | 125 boboo R i oot ool Bbeoduical IR T4 1
Ratings and characteristics are same as for type 19AP4-B. 19AP4
Ratings and characteristics arc same as for type 19AP4-B. 19AP4-A
173 Diam, | MetalShel Lip [ F [ 10000 | — T 410 125 [12000 to 19000] — 300 | —33t0 —77 [ 19APA-B
Ratings and characteristics are same as for type 19AP4-B. 19AP4-D
17 x123 | Small Cavity Cap| F | 18000 | — 410 | 125 14000 to 18000 — 300 | ~33t0 =77 | 20CP4
i1 x 0 [ s ooy o 3 o0 (1100 [0 [ as | e | TR o 10 g
19%x15 | Small Cavity Cap| H | 18000 1000 | 500 [ 125 reseod Ddds et Ibeodll npe it 1T XT 2 VY
1814 2 131 | Mctal-Shell Lip | F | 18000 | — 410 | 125 [14000 to 18000 — 300 [ —33t0 —77 | 21AP4
Ratings and eharacteristics are same as for type 21EP4-AY 21EP4
1914 x 1374 | Small Cavity Cap| J | 18000 | - S00 | 125 14000 to 18000 — 300 | —33t0 77 | 21EP4-A
1914 x 13% | Small Cavity Cap| H | 18000 f ;gg‘: s00 | 125 :m ::: :: i;gg :gg ::: tz :;; 21FP4-A
1834 x 1314 | Mectal-Shell Lip | & } 16000 f;gg': so0 | 125 12333 ::; :2 I:gg gg :;‘; :: :;; 21MP4
196 x 143 | Small Cavity Cap] M | 13000 | ¥1900 | 500 | 125 T | piotas) 0 |Ime T2 | 21vps
Ratings and characteristics are the same as for type 21YP4, 21YP4-A
193¢ x 14%; | Small Cavity Cap| J [ 18000 [ — ] 500 | 125 [16000 to 18000 — 300 [ 2810 ~727 | 21ZPA-A
Ratings and characteristics are the same as for type 212P4-A 212P4-B
2114 x 163 ]| Small Cavity Cap| J | 20000 | — 500 | 125 ]16000 to 18000 — 300 f—28to —72 | 24CP4-A
230 x 18)4 | Metal-ShellLip | F | 18006 | — 500 { 125 [16000 to 18000 — 300 | —33te —77 | 27MP4
Color Types
1124 834 | Mctal Flange | K 1 20000 l 5000 l 5004 [ 2009 For :t‘l’]‘::f::]v:‘;‘l‘a‘;;l:‘::;::z}t‘_"‘_“l 15G6P22
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Notes for RCA Kinescope Characteristics Chart:

E=Electrostatie.
M=Magnetic.
Note: All kinescopes shown have 6,3-volt/0.6-

ampere heaters except types 9AP4 and 12AP4
which have 2.5-volt/2.1-ampere heaters.

Light face=Disecontinued type.

@ Spherical, unless otherwise specified.

1 Utilizes metal-backed screen to prevent ion-
spot blemish.

% Grid-No. 2 connected to final high-voltage
electrode within tube.

« Corresponding diagonal deflection angle is 90°,
+ For rectangular tubes, horizontal deflection
angle is shown; corresponding diagonal deflec-
tion angle is 70° unless otherwise specified.

+ This value has been specified to take care of
the condition where an ac voltage is provided
for dynamic focusing,

* At faceplate,
B Each gun.

® Projection type.

a4 Cylindrical faceplate.

¢ Positive bias value=0 volts; positive peak
value=2 volts.

# For visual extinction of undeflected focused
spot. The values for visual extinction of focused
raster are about 5 volts less negative than the
indicated values.

* ULTOR is defined as the electrode, or the elec-
trode in combination with one or more addi-
tional electrodes connected within the tube to
it, to which is applied the highest dc voitage for
accelerating the electrons in the beam prior to
its deflection.

O Deflection Factors (volts de/in.) for typieal
operating conditions shown:

Type BJ: & Dlo{nearer screen) | DJs & Dls (nearer bass)

3KP4 100 to 136 76 to 104
1JP4 186 to 246 150 to 204

Basing Diagrams for RCA Kinescopes:

ULTOR = G; -+ G4 -+ CL
FOCUSING ELECTRODE = G,

ULTOR =G, 4 CL

ULTOR = G, 4 CL

WTCR=G; 4+ CL

FOCUSING ELECTRODE = Gy FOCUSING ELECTRODE = Gy

FOCUSING ELECTRODE =G4

ULTOR =G; + G, 4 CL ULTOR =G, +CL

FOCUSING ELECTRODE = G,

Ga
(%)
GGy
CL G")
6@ o‘@ 0,
H H
-G~ —H-

ULTOR =Gy + G +CL ULTOR = G, + Gy -+ CL

FOCUSING ELECTRODE = G4

K=

ULTOR = Gs + G, + CL

FOCUSING ELECTRODE =Gy
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Spectral-Energy Emission Characteristics
of Phosphors Used in RCA Kinescopes
SPECTRAL -ENERGY EMISSION
SPECTRAL-ENERGY EMISSION TERIS
CHARACTERISTIC OF PHOSPHOR P4 AR A TE R IE Ay TYagoPHioR P4
——ALFIOE_TYPE COLOR TEMPERATURE : 5500 °K
COLOR TEMPERATURE: 7000°K
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SPECTRAL-ENERGY EMISSION
CHARACTERISTIC OF GROUP
_PHOSPHOR P22

EQUAL EXCITATION OF EACH PHOSPHOR

RANGE OF MAX.
PHOSPHOR VALUE-ANGSTROMS

BLUE EMITTING (B) 4420 TO 4520
GREEN EMITTING (G)| 5230 T0 5230
RED EMITTING (R) 6360 TO 8580
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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 determine the
condition of a tube, some method of test is necessary. Because the operating capa-
bilities and design features of a tube are indicated and described by its electrical
characteristics, a tube is tested by measuring its characteristics and comparing
them with values established as standard for that type. Tubes which read abnor-
mally 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 accuracy. 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 characteristics are virtu-
ally fixed by the manufacturing technique of leading tube manufacturers, it is
possible to employ a relatively simple test in order to determine 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 character-
istic. Consequently, it is very desirable that the characteristic selected for the test
be one which is truly representative of the tube’s overall condition.

The following information and circuits 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 perform-
ance capabilities in all types of receivers, the designer of a home-made tester faces
the difficult problem of determining satisfactory limits for his particular tester.
The obtaining of information of this nature, if it is to be accurate and useful, is a
tremendous job. It requires the testing of a large number of tubes of each type,
the testing of many types, and the correlation of these readings with performance
in many kinds of equipment.

SHORT CIRCUIT TEST

The fundamental circuit of a short-circuit
tester is shown in Fig. 83. Although this cir-
cuit is suitable for tetrodes and types having
less than four electrodes, tubes of more elec-
trodes may be tested by adding more indicator
lamps to the circuit. Voltages are applied be-
tween the various electrodes with lamps in series 000,
with the electrode leads. The value of the volt- (370) (F99)
ages applied will depend on the type of tube T [@l
being tested. Any two shorted electrodes com- D U ¢
plete a circuit and light one or more lamps. Fig. 83
Since two electrodes may be just touching to £
give a high-resistance short, it is desirable that the indicating lamps operate on
very low current. It is also desirable to maintain the filament or heater of the
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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 op-
erating worth than are others. The cost of building a device to measure any one
of the more important characteristics may be considerably higher than that of a
device which measures a less representative characteristic. Consequently, three
methods of test will be discussed, ranging from relatively simple 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 condi-
tion. (Refer to Diodes, in ELECTRONS, ELECTRODES, AND ELECTRON
TUBES SECTION, for a discussion of electron emission.) Since emission falls
off as the tube wears out, low emission 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 actual 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 relatively small grid area adjacent to these
spots cannot control the electron stream. Under these conditions, the total emission
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. 84 shows the fundamental circuit diagram for an
emission test. All of the electrodes of the tube, except the
cathode, are connected to the plate. The filament, or heater,
is operated at rated voltage; after the tube has reached
constant temperature, a low positive voltage is applied to
the plate and the electron emission is read on the meter,

Readings which are well below the average for a particular - ‘
tube type indicate that the total number of available elec- —%
L LY

trons has been 80 reduced that the tube is no longer able
to function properly. Fig. 84

A transconductance test takes into account a fundamental operating principle
of the tube. (This will be seen from the definition of fransconductance in the Section
on ELECTRON TUBE CHARACTERISTICS.) It follows that transconductance
tests when properly made, permit better correlation between test results and actual
performance than does a straight emission test.

There are two forms of transconductance test which can be utilized in a tube
tester. In the first form (illustrated by Fig. 85 giving a fundamental circuit with a
tetrode under test), appropriate operating voltages are applied to the 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 voltage, a new plate-current reading is obtained. 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”
method, and depends on readings under static conditions. The fact that this form
of test is made under static conditions imposes limitations not encountered in the
second form of test made under dynamic conditions.

The dynamic transconductance test illustrated in Fig. 86 gives a fundamental
circuit with a tetrode under test. This method is superior to the static transcon-
ductance test in that ac voitage is applied to the grid. Thus, the tube is tested
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Fig. 85 Fig. 86

under conditions which approximate actual operating conditions. The alternating
component of the plate current is read by means of an acammeter of the dynamom-
eter type. The transconductance 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 multiplied 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 amplifiers, 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. Consequently, although more complicated to set up, the power-output
test will give closer correlation with actual performance than any other single test.

Fig. 87 shows the fundamental circuit of a power-output test for class A opera-
tion of tubes. The diagram illustrates 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 resistance. In this way, it is possible to determine the operating
condition of the tube quite accurately. ‘

Fig. 88 shows the fundamental circuit of a power-output test for class B opera-
tion of tubes. With ac voltage applied to the grid of the tube, the current in the
plate circuit is read on a de milliammeter. The power output of the tube is approx-
imately equal to:

ti . . .
Power output (watts) = {de current in amperes()) 4>‘§510ad resistance in ochms

AC
INPUT
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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 control
permits the supply of proper electrode voltages.

3. It is essential that the rated voltage applied to the filament or heater be
maintained aeccurately.

4. It is suggested that the characteristics test follow one of the methods
described. The method selected and the quality of the parts used in the test will
depend upon the requirements of the user.

TUBE-TESTER LIMITATIONS

A tube-testing device can only indicate the difference between a given tube’s.
characteristics and those which are standard for that particular type. Since the
operating conditions imposed upon a tube of a given type may vary within wide
limits, it is impossible for a tube-testing device to evaluate tubes in terms of per-
formance capabilities for all applications. The tube tester, therefore, cannot 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 Chart No,
114 1| 68J7 (GT) 19
186 21 6SL7-GT 7
1U4 3| 6SN7-GT (GTA) 13
1U5 2| 68Q7 (GT) 4
6AQ6 7| 6SR7 9
6AQ7-GT 7168T7 9
6AT6 *  7168Z7 7
6AU6 8|6TS 7
6AV6 20| 12ATS6 Ve
6B8 5|12AU6 8
6BF6 9| 12AU7 10
6C4 10| 12AV6 20
6C5 (GT) 11]12AX7 20
T 11]12C8 5
GCG%P 14| 1275-6T 13
6C8-G 12 T 11
6F5 (GT) 17 12J7_GT§P 14
6F8-G 13| 12Q7-GT 7
6J5 (GT) 13 | 1288-GT 4
T 11}128C7 16

6J7 (GT)%P 14 | 12SF5 17
6N7 (GT) 6| 128F7 18
6Q7 (GT) 7(128H7 8
6R7 71128J7 19
12SL7-GT 7

687 15| 12SN7-GT 13
688-GT 4)128Q7 4
6SCT 16 {12SR7 g
6SF5 (GT) 17]|19T8 7
6SF7 18|53 6
6SH7 8175 4

T=Triode Conneclion
P=Pentode Conneclion

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.

Suitable 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 Advanfages

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
resistor. The use of a cathode-bias resistor
where feasible and a series screen 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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RESISTANCE-COUPLED AMPLIFIER CHARTS

C =Blocking Capacitor (uf). V.G.=Voltage Gain. At 5 volts (rms)
Cx =Cathode Bypass Capacitor (uf). output unless otherwise specified.
Cg2 =Secreen Bypass Capacitor (uf).

Epp =Plate-Supply Voltage (volts). Eo =Peak Output Voltage (voits).
Voltage at plate equals plate- This voltage is obtained across
supply voltage minus drop in Ry Rg (for following stage) at any
and Ry. See Note 1 below. frequency within the flat region

Rx =Cathode Resistor (ohms).

of the output vs frequency curve,
and is for the condition where the

Re =Sc1:een R.esistor (megohms). signal level is adequate to swing
Rg =Grid Resistor (megohms) the grid of the resistance-coupled

for following stage.

amplifier tube to the point where

R, =Plate Resistor (megohms). its grid starts to draw current.

Note 1: For other supply voltages

differing by as much ag 50 per cent from those listed: the values of

resistors, capacitors, and voltage gain are approximately 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 whic

h follow, the fre-

quency (f:) is that value at which the high-
frequency response begins to fall off. The fre-
quency (f;) is that value at which the low-
frequency response drops below a satisfactory
value, as discussed below. Decoupling filters
are not necessary 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 Res, Rg, Rp, and R resistors.
Capacitors C and Cg should have a working

PEAK QUTPUT VOLTS

Eo

Y

fy

429~
FREQUENCY ——a=

fa

voltage equal to or greater than Epy. Capacitor Cx may have a low working voltage
in the order of 10 to 256 volts. Peak Input Voltage is equal to the Peak Output
Voltage divided by the Voltage Gain.

Triode (Heater-Cathode Type) Amplfifier

-

Diagram No. 1
E, is the peak output voltag

Capacitors C and Cy 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;, multiply values
of C and Cy by 100/1,. In the case of capacitor Cx, the
values shown in the charts are for an amplifier with de
heater excitation; when ac is used, depending on the
character of the associated circuit, the gain, and the
value of £, it may be necessary to increase the value of
Cxk to minimize hum disturbances. It may be desirable
to operate the heater at a positive voltage of from 15
to 40 volts with respect to the cathode. The voltage
output at f, of ‘‘n’’ like stages equals (0.8)2E, where
e of final stage. For an amplifier of typical construction,

the value of f; is well above the audio-frequency range for any value of Rp.
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Pentode (Filament-Type) Amplifier

Capacitors C and Cg, have been chosen
i > to give an output voltage equal to0 0.8 E, for a
¢ frequency (f;) of 100 cycles. For any other

, value of f,, multiply values of C and Cg; by
Rps - g g, 100/f;. The voltage output at f; for ‘‘n’’ like
9

stages equals (0.8)*E, where E, is peak output
voltage of final stage. For an amplifier of
typical construction, and for R, values of 0.1,
£ L 0.25, and 0.5 megohm, approximate values of

bb - f; are 20000, 10000, and 5000 cps, respectively.
Note: The values of input-coupling capacitor
in microfarads and of grid resistor in megohms
should be such that their product lies between 0.02 and 0.1. Values commonly
used are 0.005 nf and 10 megohms.

Diagram No. 2

Pentode {Heater-Cathode Type) Amplifier

Capacitors C, Ck, and Cg2 have been
chosen to give an output voltage equal to 0.7
E, for a frequency (f,) of 100 cycles. For any
other value of f;, multiply values of C,Cx,and
Cg2 by 100/1,. In the case of capacitor Cg, the
values shown in the charts are for an ampli-
fier with dc heater excitation; when acis used,
depending on the character of the associated
circuits, the voltage gain, and the value of f;,
it may be necessary to increase the value of
Cx to minimize hum disturbances. It may be
desirable to operate the heater at a positive
voltage of from 15 to 40 volts with respect to the cathode. The voltage output at
f, for ‘‘n’’ like stages equals (0.7)"E, where E, is peak output voltage of final stage.
For an amplifier of typical construction, and for Ry values of 0.1, 0.25, and 0.5
megohm, approximate values of f; are 20000, 10000, and 5000 cps, respectively.

T

Ry SRp

Ebb -

Diagram No. 3

Phase Inverters

\ Information given for triode amplifiers,

—— in general, applies to this case. Capacitors C

c have been chosen to give an output voltage

Eo Rpgo—‘ } equal to 0.9 E, for a frequency (f;) of 100
p {Rq

cycles. For any other value of f;, multiply
values of C by 100/f,. The signal input is

R
p

applied to grid of triode unit A. Grid of triode
I ( unit B obtains its signal from a tap (P) on the
Ebb Ebd _| grid resistor (R¢) in the output circuit 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 determined by the voltage gain
values given in the charts. For example, if V.G. is 20 (from the charts), P is chosen
so as to supply 1/20 of the voltage across Rg to the grid of unit B. For phase-in-
verter service, the cathode resistor may be left unbypassed unless a bypass capaci-
tor is necessary to minimize hum; omission of the bypass capacitor assists in bal-
ancing the output stages. The value of R is specified on the basis that both units
are operating simultaneously at the same values of plate load and plate voltage.
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(See page 256 for explanalion of column headings)

Ebb Rp Rg Rgl R ng Ck C Eo V.G.

0.22 | 0.24 - | 0.0m - | 0.011 12 16%

0.22 | 0.47 | 0.32 - | 0.06 - | 0.006 14 23

1.0 0.39 - 0.056 - | 0.0035 | 18 30

0.47 | 0.57 - | 0.049 -~ | 0.0052 | 14 22

45 | 047 | 10 0.64 - | 0047 | - | 00035 | 17 30

1.4 2.2 0.74 - 0.044 | -~ | 0.0018 | 19 33
1.0 1.1 - | o.036 - | 0.0028 | 14 28

1.0 2.2 1.25 - 0.035 ~ | o0.0018 | 16 32

See Circuit 33 1.45 - 0.032 - | 6.0015 | 18 38
Diagram 2 0.22 | 0.4 - 0089 | - | 0.011 26 28
0.22 | 047 | 0.46 - | o.081 - | 0.0055 | 36 36

1.0 0.47 - 0.08 - | 0.0035 | 42 41

0.47 | 0.84 - 0.07 - | 0.0055 | 30 34

9 | 047 | 1.0 0.9 - | 0.080 ~ | 0.003 38 42

2.2 1.0 - 0.062 - | 0.0018 | 40 50

1.0 2.0 - 0.045 - | 0.0028 | 30 45

1.0 2.2 2.1 - | o.04s - 100018 | 35 55

3.3 2.2 - | o.044 -~ | 0.0012 | 40 61

0.22 | 0.5 - | 0.09 ~ | o.on 42 34

0.22 | 047 | 0.63 - 0.074 ~ 1 0.0055 | 54 51

1.0 0.67 - | o.072 - 1 0.0035 | 57 60

047 | 1.1 -~ | o.0m - { 0.005 47 49

135 | 047 | 1.0 1.4 - 0.06 - {o0.0028 | s4 68

2,2 1.5 - | 0.051 - | 0.0018 { 60 87

1.0 2.1 - | o0.059 - | o0.0025 | 43 53

1.0 2.2 2.4 - | o.084 - | o0.0018 | 57 88

3.3 2.7 - 0.049 - 100012 | 61 91

0.22 | 0.26 - | 0.042 - | 0.013 14 17

0.22 | 047 | 0.36 -~ | 0.035 - | 0.006 17 24

1.0 0.4 - | 0.034 - 1 0.004 18 28

0.47 | 0.82 - 0.025 -~ | 00055 | 14 25

1S5 45 | 047 | 1.0 1.0 - 0.023 - | 0.003 17 33
2.2 1.1 - 0.022 - | 0.002 18 38

1U5 10 | 1.9 - looro} - |o0003 | 14| 21
1.0 2.2 2.0 - 0.019 - | 0.002 17 38

3.3 2.2 ~ | 0.018 - | 00015 | 138 43

See Circuit 0.22 | 05 - | 0.05 - | o.01t 31 25
Diagram 2 0.22 | 0.47 | 0.59 - | 0.05 - | 0.006 37 34
g 1.0 0.67 - 0.042 - 1 0.003 40 41
0.47 | 1.2 - 0.035 - | 0.005 31 37

90 { 047 | 1.0 1.4 - | o.034 ~ 1 0.003 36 47

2.2 1.6 - | 0.031 - | 0.002 40 57

1.0 2.5 - {0026 - | o0.003 31 45

1.0 2.2 2.9 - | o.025 - | 0.002 36 58

' 3.3 3.1 - | o0.024 - | 00012 | 38 66

0.22 | 0.66 - | o.052 - | 0.011 45 31

0.22 | 047 | o071 - | 0.051 - | 0.006 56 41

1.0 0.86 - 10039 ] - | 0.003 60 54

0.47 | 1.45 - | o.0e2 - | 0.005 46 44

135 | 047 | 1.0 1.8 -~ | 0034 | - | o0.003 54 62

2.2 1.9 - | 0.033 - | 0.002 60 7t

1.0 3.1 - | 003 - { 0.003 45 56

1.0 2.2 3.7 - | 0029]| -~ }o0.0015} 53 76

3.3 4.3 - | 0026 ~ |o.0014} s6 88

% At 4 volts (rms) output.
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(See page 256 for explanalion of column headings)

Evb! Rp| Rg | Rg2| Rk [ Cg2 | Ck C Eo | V.G.
0.22 | 0.06 - loo46| - looma | n 23
0.22 | 0.47 | 0.07 - Jooas| - |ooos | 15| 33
10 | oomn| - | o0.04 - o003 | 17| 39
0.47 | 0.34 - J1o0025| - Jooos | 13 | 34
45 | 047 1.0 | 044 - to0022| - {0003 | 16 | 46
22 | 05 - {0022 - {0002 | 18 | 55 1U4
10 | 1.0 - oo} - |o0003 | 14 | 43
1.0 | 22 | 10 - loow6} - o002z | 17| st
33 1.1 - 0.015 - 0.001 17 60 See Circuit
0.22 | 0.3 ~ |oo46| - | 001 27 | 37 Diagram 2
022§ 047} 036 - | 0.04 - | 0006 | 36 | 54
1.0 | 0.4 - |oo3g] - |o0003 | 39| 63
0.47 [ 0.9 - (0027 - [o0.0045( 20 | &1
9 | 047 | 1.0 | 1.0 - |oo23| - o003 | 35 | 82
2.2 | 11 - |oo022| - {oo002 | 38 | 96
1.0 | 1.9 - | o.02 - looe2s| 30 | 77
10 | 22 | 20 - | 0.02 - | o002 | 35 | 98
33 | 22 - {008 | - |oo001 | 37 { 114
0.22 | 0.4 - loos2| - |oo11 | 44 { 46
022 { 047 | 0.49 -~ {0037 - |oo00s | 55 { 71
1.0 | 052 - {0034 - o003 | 60 | a3
0.47 | 1.1 - |o0020!| - |o00045) 45 [ 77
135 | 047 1.0 | 1.3 - |o0023| - |o0003 | 53 | 106
2.2 | 1.4 ~ looz| - [o0002 | 59 | 123
1.0 | 2.3 ~ o021 | - |o.0025| 45 | 104
10 | 22 | 25 - |o0019| - looots| 53 | 136
3.3 | 2.9 - loows| - |oo001 | 56 | 163
0.1 ~ | 6300 - 122 ]oo02 3| 238
01 | o25s| - | 6600 - |17 |0 5 | 20m
0.5 - | 6700 - 1.7 | 0.006 6 | 3%
025 | - |toooo - | 124 0.1 5 | 34
90 | 0.25] 0.5 - |11000 - {1.07 | 0.006 7 | 40%
1.0 - |useo | - |09 0003 | 10 | 40 6S8-GT
0.5 - |i6200 - {075 | 0.005 7| 30 65Q7
05 | 1.0 - |00 - 107 o003 | 10| a4
2.0 - |17400 - |o065 {00015 13 | a8 65Q7-GT
0.1 ~ | 2600 - |33 {0025 | 16 [ 29 125Q7
01 | o2s| =~ | 2900 - |29 Joo1s | 22 | 36 _
0.5 - | 3000 - |27 joo007 | 23 | 37 1 25?; GT
025 | - | 4300 — |21 |oo01s | 21 | 43
180 | 025 05 ~ | a800 - |18 [o0007 | 28 | s0
1.0 - 1 5300 - 115 |oo0s | 33 | s3
o5 | = [0 I - 113 Tooor a5 | 52 | see Circuit
05 | 1.0 - {8 - ) ) . .
2.0 - |ss0 | - |09 |oooz | 38 | 38 Diagram 1
0.1 - | 1900 - | 40 [o03 3t | 31
01 | o025 | -~ | 2200 - 135 |oots | 4 39
0.5 - | 2300 - {30 (o007 | a5 | a2
025 | - | 3300 - 127 loois [ 42 | 48
300 { 025 | 0.5 - | 300 - |20 looo?r | 51 53
1.0 - | 4200 ~ }18 |ooos |60 | s6
0.5 - | 5300 - 1.6 |o0.007 | 47 | s8
05 | 1.0 - | 6100 - 13 (o004 | 62 | 60
2.0 - | 7000 - 1.2 |ooo2 | 67 | 63

o At 2 volts (rms) 'output. | At 3 volts (rms) output. * Atd volts_(rm;) output.
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6B8
12C8

See Circuit
Diagram 3

6N7 #
6N7-GT+

See Circuit
Diagram 4

RCA Receiving Tube Manual

(See page 256 for explanation of column headings)

Evb | Rp | Rg | Re2] Rk [ Ce2 [ Ck| C | Eo |VG
0.1 | 0.37 | 2000 | 0.07 | 3.0 | 0.02 19 24

01 | 025 | o5 | 2200 | 0.07 | 3.0 | 0.01 28 33
0.5 | 0.6 | 2000 | 0.06 { 28 | 0.006 29 37

025 | 118 | 3500 | 0.04 | 1.9 | 0.008 26 43

9 | o025 | 05 | ta | 3500 | 0.04 | 2.1 | 0.007 33 55
1.0 | 1.35 | 3500 | 0.04 | 1.9 | 0.003 32 65

0.5 | 2.6 | 5000 | 0.04 { 1.5 | 0.004 22 63

05 | 1.0 | 28 | 6000 | 0.04 | 1.55| 0.003 29 85
2.0 | 29 | 6200 | 0.04 | 1.5 | 0.003 27 | 100

01 | 0.44 | 1000 | 0.08 | 4.4 | 0.02 30 30

01 | 025 | 05 | 1200 { 0.08 | 4.4 [ 0.015 52 41
05 | 0.6 | 1200 | 0.07 | 4.0 | 0.008 53 46

0.25 | 1.18 | 1900 | 0.05 | 2.7 | 0.01 39 55

180 | 025 | 05 | 1.2 | 2100 | 0.06 | 3.2 | 0.007 55 69
1.0 | 1.5 | 2200 | 0.05 | 3.0 | 0.003 53 83

05 | 2.6 | 3300 | 0.04 | 2.1 | 0.005 47 81

05 | 1.0 | .28 | 3500 | 0.04 | 2.0 | e.003 55 | 115

2.0 | 3.0 | 3500 | 0.0¢4 | 2.2 | 0.002 53 | 116

0.1 0.5 950 | 0.00 | 4.6 | 0.025 60 36

01 | 025 { 0.55 | 1100 | 0.09 | 50 | 0.015 89 47
05 | 0.6 900 | 0.08 | 4.8 | 0.009 86 54

025 | 1.2 | 1500 | 0.06 | 3.2 | 0.015 70 64

300 [ 025 05 | 1.2 | 1600 | 0.06 | 3.5 | 0.008 | 100 79
1.0 | 1.5 | 1800 | 0.08 | 4.0 | 0.004 95 | 100

05 | 27 | 2900 { 0.05 | 2.5 | 0.006 80 96

05 | 1.0 | 29 | 2500 | 005 | 23 | 0.003 | 120 | 150
20 | 34 | 2800 {005 | 28 | 0.0025 | 90 | 145

0.1 - | 1900¢] - - | 0.025 13 16

0.1 0.25 - 2250% | - - | on 19 19
0.5 - | 2500*| - - { 0.006 20 20

0.25 -~ | 4050%| - - | 0.0 16 20

90 | 0.25 | 0.5 - | 4950 - - | o.006 20 22
1.0 - | 5400*| - - | 0.003 24 23

0.5 - | 7000*] - - {0.006 18 22

0.5 1.0 -~ | 8s500%]| - - | 0.003 23 23
2.0 - | 9650*] - - | 0.0015 | 26 23

0.1 - | 1300¢] - - | 0.03 3s 19

01 | 025§ - 1700* | - - | 0.015 46 21
0.5 - | 1950 - ~ | o.007 50 22

0.25 - | 2950*| - - | 0.015 40 23

180 | 0.25 | 0.5 ~ | 3800%| -~ - | o.007 50 24
1.0 - | 4300%] - - | 0.0035 | 57 24

0.5 ~ | s250*| - - { 0.007 44 24

0.5 | 1.0 - | 6600%| - - | 0.003s | 54 25
2.0 - 7650 | - - | 0.002 61 25

0.1 - | 1150*| - - | o.03 60 | 20

01 | 0.25 - 1500*| - - | o.015 83 22
0.5 - 1750*| - - | 0.007 86 23

0.25 - | 2650%| - - | 0.015 75 23

300 | 0.25| o5 - | 3400¢| -~ - | 0.0055 | 87 24
1.0 - | 4000*| - - | 0.003 | 100 24

0.5 - | 48s0%] - - | 0.0055| 76 23

0.5 1.0 ~ | 6100%| -~ - | 0.003 94 24
2.0 - 7150*| - - | 0.0015 | 104 24

#The cathodes of the two units have a common terminal

*Values shown are for phase-inverter service.
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RCA Receiving Tube Manual

{See page 256 for explanation of column headings)

Evb | Rp Re| Rg2| Re | Cg2 | Cke C Eo | V.G.
0.1 - |4200] - |25 Joozs | 5.4 220
01 | o022 - |400] - |22 [oo1s | 75| 278
047 - |4800] - |20 |oooes| o1 | 308
022 | - | 7000 | - |15 0013 | 73| 308
9 [ 022 [ 047| - [7800 | - (13 [0007 | j0 [ 34m 6AQ6
1.0 - |8w00| - |11 |ooo3s| 12| 3
0.47 0.83 | 0 6AQ7-GT
} - l12000 | - \ 006 | 10 | 368
0.47 | 1.0 - l14000 | - |07 00035 ] 14 | 30a 6ATé6
2.2 - lisooo | - |06 {0002 | 16| 41w 6Q7
0.1 - (1900 - [36 [0027 | 19 30k _
01 {022 - [220]| - |31 o014 | 25! s 6Q7-GT
047 | - la2s00 | - |28 [o00065| 32| 37| 6SL7-GT®
022 - |3400) - |22 |oo1s | 24| 38 6S7Z7
180 | 022 | 047 | - |4100| - |17 |oooss| 34| a2
1.0 - |as00 | - |15 |oocoss| 38| a4 678
047 | - [6600 | - | 1.1 |0006s| 20| 44 12ATé6
047 | 1.0 - |80 ! - |09 |oo03s| 38| 46
2.2 - |90 | - |08 |o.002 43 47 12Q7-GT
L J
0.1 - |1s00 [ - {44 [o0027 [ 40 | 34 12SL¢GT
01 {022 | - 180 | - |36 |oo14 | s4 | 38
047 | - f[a2100 { - {30 |oooss | 63 | a1 1978
022 - [2600 | - |25 |o013 | s1 | 42 Circui
300 {022 047 | - |3200 | - |19 |ooo6s | 65 | 46 See Circuit
0.1 - 300 | - |16 |o0003s | 77 | 48 Diagram 1
047 | - |5200 | - |12 {0006 | 61 | 48
0.47 | 1.0 - |630 | - |10 |060035| 74 | 50
2.2 - J7200 | - |09 o002z | 8 | =t
0.1 |007 1800 {oa1r | 9.0 {002t | 25 | s2
01 | 022 [0.09 [2100 [0 82 (0012 { 32 | 72
0.47 | 0.096 | 2100 |0.1 80 |[00065 | 37 | 88
022 [0.25 [3100 [0.08 | 6.2 |[0009 | 25 | 72
9 | 0.22 | 047 |0.26 | 3200 |0.078 | 5.8 |o.00s5 | 32 | 99
1.0 |[035 {3700 [0.085 | 52 [0003 [ 34 | 125 6AU6
047 [ 075 | 6300 |0.042 | 3.4 |0.0035 | 27 | 102 6SH7
047 | 10 | 075 {6500 [o.042 | 3.3 |0.0027 | 32 | 126
22 {08 |6700 |0.04 3.2 {00018 | 36 | 152 12AUé6
01 |o012 | 800 |015 | 141 |00zt | 57 | 74
01 | o022 |e1s | 90 (0126 [140 |0012 | 82 | 116 125H7
047 | 019 | 1000 jO.r |125 |0006 | 81 | 14
022 | 038 [1500 [0.09 | 9.6 [0.009 | 59 | 130 See Circuit
180 | 022 | 047 | 043 | 1700 |0.08 | 870005 | 67 | 17 bi
1.0 |06 |1900 [0.066 | 81 {0003 | 71 | 200 agram 3
047 [ 09 |3100 [0.06 | 5.7 |0.0045 | 54 | 172
047 | 1.0 |10 |3400 [0.05 | 5.4 |00028 | 65 | 232
22 | 1.1 [ 3600 |004 | 3.6 | 00019 | 74 | 272
0.1 | 0.2 500 | 0.13 | 18.0 | 0.019 | 76 | 109
01 | 022 024 | 600 {011 | 164 |0011 | 103 | 145
047 | 026 | 700 |01 | 153 | 0006 | 120 | 168
022 | 0.42 | 1000 | 0.1 | 12.4 | 0.000 | 92 | 164
300 | 022 | 047 | 05 | 1000 |0.098 | 12.0 | 0007 | 108 | 230
1.0 | 055 | 1100 |0.00 | 110 | 0003 | 122 | 262
047 | 1.0 | 1800 [0.075 [ 8.0 [0.0045 | 94 | 248
047 | 1.0 | 1.1 | 1900 |0.065 | 7.6 | 0.0028 | 105 | 218
20 |1z [ 2100 {006 [ 7.3 [o0.0018 | 122 | 371

@ At 2 volts (rms) output. ® At 3 volts (rms) output. At 4 volts (rms) output.
® One triode unit.
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6BF6
6R7
65R7
6ST7

12SR7

See Circuit
Diagram }

6C4
12AU7°

See Circuit
Diagram 1

RCA Receiving Tube Manual

(Bee page 256 or explanation of column headings)

Ewb| Rp | Rg | Re2 | Rk |[Cg2 [Ck | C | Eo |{VG.
0047 | -~ 2200 | - | 2.5 |0.063 14 9

0.047 | 0.1 - 2800 | - | 2.0 {0.033 18 10
0.22 - 3200 | - 1.7 {o0.015 20 10

0.1 - 4100 | - 1.4 |0.032 13 10

9 | 0.1 0.22 - 5400 | - 1.0 | 0.013 20 11
0.47 - 6400 | - | 09 |o.007 24 11

0.22 - 8500 [ ~ | 0.67 | 0.015 18 1

0.22 | 0.47 - {12000 | - | 0.5 |o0.0065 | 23 1t
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 |o0.033 42 10
0.22 - 3000 | - 1.9 | 0.016 47 11

0.1 - 3800 | - 1.5 .{0.033 36 11

180 | 0. 0.22 ~ 5100 | = 11 | 0.015 47 11
0.47 - 6200 | ~ | 0.9 | o0.007 55 12

0.22 - 8000 | - | 0.73 | 0.015 41 12

0.22 | 0.47 - 11000 | - | 05 | o0.007 54 12
1.0 - (13000 [ - | 04 |0.0035| 69 12

0.047 [ - 1800 { - | 3.0 | 0.063 58 10

0.047 | 0.1 - 2400 | - 2.4 | 0.033 74 11
0.22 - 2900 | - 2.0 | 0.016 85 1t

0.1 - 3600 | - 1.6 | 0033 65 12

300 { 0.1 0.22 - 5000 | - 1.2 | 0.015 85 12
0.47 - 6200 | - | 095 | 0007 | 96 12

0.22 - 7800 | - | 0.73 | 0.015 74 12

0.22 | 0.47 - {1000} - | o5 |o0.007 95 12
1.0 - [13000| - | 043 | 0.0035| 106 12

0047 | ~ 1600 | - 3.2 | 0.061 9 109

0.047 | 0.1 - 1800 | +« | 25 j0.033 | 11 1%
0.22 - 2000 | - 20 |o0.015 | 14 11

0.1 - 3000 | - 1.6 {0032 | 10 11%

9 | 01 | o0.22 - 3800 | - 1.1 [0.015 | 15 11
0.47 - 4500 | - 1.0 jo.007 | 18 11

0.22 - 6800 | - 07 | 0015 | 14 11

0.22 | 0.47 - 9500 | - | 05 .{0.0065( 20 11

1.0 - 11500 | = 0.43 | 0.0035 | 24 1

0.047 | - 920 | - | 39 |o0062 [ 20 1

0.047 | 0.1 - 1200 | - 29 |0037 | 26 12
0.22 - 1400 | - 25 |o016 | 29 12

0.1 - 2000 [ - 1.9 (0032 | 24 12

180 | 0. 0.22 - 2800 | - 14 [oo016 | 33 12
0.47 - aso0 | - 1.1 | 0007 | 40 12

0.22 - 5300 | - 08 |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 {0065 | 38 12

0.047 | 0.2 - 1200 | - 3.0 }|0.034 | 52 12
0.22 - 1500 | - 24 | 0016 | 68 12

0.1 - 1900 | - 19 (0032 | 44 12

300 { 0.1 | 0.22 - 3000 | - 13 |o0.016 | 68 12
0.47 - 4000 | - 1.1 |0.007 | 80 12

0.22 - 5300 | - 09 |o0.015 | 57 12

0.22 | 0.47 - 8800 | - | 0.2 |0.007 | 82 12
1.0 - J1000 | - 0.46 | 0.0035 | 92 12

® At 3 volts (rms) cutput. % At 4 voits (rms) output. ® One triode unit.
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RCA Receiving Tube Manual

(See page 256 for explanation of column headings)

Evb | Rp { Rg | Re2 { Re [Cgz [ Cx C Eo | V.G.
0.05 - 28600 | - | 2.0 |o.05 14 9
0.05 | 0.1 - 3400 | - 1.62 | 0.025 | 17 9
025 | - 3800 { - 1.3 {o0.01 20 10
0.1 - | 4800 | - 112 | 0.025 | 16 10
9 | or | o2s - 6400 | - 0.84 | 0.01 22 1
0.5 - | 7500 -~ | o066 {0005 | 23 12 6C5
025 | - |1a00| - | 052 |oo1 | 18 | 12 6C5-GT
025 | os - |14500 | - 04 |o0006 | 23 12
1.0 - 17300 | - 0.33 | 0.004 | 26 13 As Triod
iode:
0.05 - 2200 | - 2.2 |0055 | 34 10 s 'riode
0.05 | o1 - | 2700 - | 21 oo 45 11 6C6
0.25 - 300 | - 1.85 | 0.015 | 54 1 6J7
0.1 - 3000 | - 1.7 Joo03s | 41 12 }
180 0.1 0.25 - 5300 - 1.25 | 0.015 54 12 6',7 'GT
0.5 - 6200 - 1.2 | 0.008 55 3 6W7-G
0.25 - 9500 | - | 0.74 | 0.015 | 44 13 i
025 | 05 - {12300 | ~ 0.55 | 0.008 | 52 13 12J7-GT
1.0 - J14700 | - 0.47 | 0.004 | s9 13 57
0.05 - 2100 |} - | 3.16 | 0.075 | s7 1
0.05 | 0.1 - 2600 | - 2.3 | 0.04 70 1
0.25 - 30 | - 2.2 |o0.015 | 83 12
0.1 - 13800 - | 1.7 {oo03s | ss 12 See Circuit
300 | 01 | 025 - 5300 | - 1.3 | 0015 | 84 13 Diagram 1
0.5 - 6000 | - 1.17 | 0.008 | 88 13
0.25 - 9600 | - 09 0015 | 73 13
025 | 05 - 12300 | - 0.59 | 0.008 | 85 14
1.0 - 114000 | - | 037 [0.003 | 97 14
0.1 - 3040 | - 234 | 0.028 | 13 18
0.1 0.25 - 3700 | - 1.48 | 0.0115 | 17 20
0.5 - as20 | - 1.29 | 0.006 | 19 21 -
0.25 - 6770 | - 095 {0011 | 15 21
9 | 0.25 | 05 - 7870 | - 0.81 | 0.0065 { 19 23
1.0 - 8830 | -~ 0.69 | 0.0035 | 21 23 6C8-G*
0.5 - 12400 | - | 051 [0.006 | 16 22
0.5 1.0 - |1s000 | - 0.43 | 0.0035 | 20 2%
2.0 - 16500 | - 0.38 | 0.0015 | 25 24
0.1 - 2420 | ~ 234 | 0.028 | 30 20
or | 025 - 3080 | - 1.84 {0012 | 40 | 22 |
0.5 - 3560 - 1.6 | 0.0065 | 45 23 See Circuit
025 | - 5170 | ~ | 1.25 |o.012 | 35 24 Diagram 1
180 | 025 | 0.5 - 6560 | - 0.95 [ 0.007 | 45 25,
1.0 - 7550 | - 085 100035 | 50 | 26
0.5 - 9840 | - 066 (0007 | 38 |. 25
0.5 1.0 ~ |12500 | - 0.5 |o0.004 | 44 26
2.0 - 15600 | - 044 {00015} 51 | 26
0.1 - 2120 | - 393 |0.037 | 55 |} 22
01 | 0.25 - 2840 | - 201 {0013 | 73 | 23
0.5 - 3250 | - .79 | 0.007 | 80 25
0.25 - 4750 | - 1.29 |0.013 | 64 25
300 | 0.25 | 0.5 - 6100 | ~ | 0.96 |o0.0065 | 80 26
1.0 - 7100 | - 0.77 0.004 | 90 27
0.5 - 9000 | - 0.67 |0.007 | 67 v g
05 | 10 - |1so0 | =~ 048 |0.004 | 83 22
2.0 - |14so0 | -~ 0.37 |o0.002 | 96 28
® One triode unit,



RCA Receiving Tube Manual

{See page 256 for explanation of column headings)

Ebb Rp Rg Rg2 Rk Cg2 Ck C Eo V.G.
0.047| - 1870 | - 3.1 | 0.063 14 13
0.047 | 0.1 - 2230 | - 25 |o0.031 18 14
0.22 - 2500 | - 2.1 | 0.016 20 14
0.1 - a3 | - 1.8 |0.034 15 14
6F8-G * 9 | 0.1 0.22 - 4100 | - 1.3 |0.015 20 14
- 0.47 - 4800 | - 1.1 [0.006 | 23 15
6J5 0.22 - 7000 | - 0.80 |0.013 16 14
6J5-GT 0.22 | 0.47 - 9100 | - 0.65 | 0.007 22 14
6SN7-GT * 1.00 - 10500 | - 0.60 |0.004 25 15
- 0.047 ) - 1500 | - 36 |o0.066 | 33 14
6SN7-GTA* 0.047 | 0.1 - 1860 | - 29 |o0.0s5 | 41 14
0.22 - 2160 | - 2.2 (0015 | 47 15
12J)5-GT :
]25N7 GT ® 0.1 - 2750 - 1.8 0.028 35 15
- 180 | 0.1 0.22 - 3550 | - 1.4 [0.015 45 15
0.47 - 4140 | - 1.3 |0.007 | 51 16
0.22 - 5150 | - 1.0 [0.016 | 36 16
0.22 | 0.47 - 7000 | - 0.71 |0.007 45 16
1.00 - 7800 | - 0.61 |0.004 | 51 16
See Circuit 0.047 | - 1300 | - 3.6 |0.061 59 14
Diagram 1 0.047 | 0.1 - 1580 | - 3.0 |o0.032 73 15
0.22 - 1800 | - 2.5 {0015 | 83 16
0.1 - 2500 | - 1.9 |0.031 68 16
300 | 0.1 0.22 - 3130 | - 1.4 o014 | 82 16
0.47 - 3go0 | - 1.2 |0.0065 | 96 16
0.22 - 4800 | - 0.95 |0.015 | 68 16
0.22 | 0.47 -~ 6500 | - 0.69 |0.0065 | 85 16
1.00 -~ 7800 | - 0.58 |0.0035 | 96 16
0.1 0.37 { 1200 | 0.05 5.2 }0.02 17 41
0.1 0.25 | 0.44 | 1100 | 0.05 5.3 |o0.01 22 55
0.5 0.44 | 1300 | 0.05 4.8 |0.006 33 66
0.25 | 1.1 2400 | 0.03 3.7 | o.008 23 70
9 | 0.25 | 05 1.18 | 2600 | 0.03 3.2 |o0.005 32 85
6C6 1.0 1.4 | 3600 {0025 2.5 [0.003 33 92
617 0.5 2.18 | 4700 | 0.02 2.3 | 0.005 28 93
0.5 1.0 2.6 | 5500 | 0.05 20 [0.0025 | 290 | 120
6J7-G 2.0 2.7 | 5500 | 0.02 20 |o0.0015 | 27 | 140
6J7-GT 0.1 0.44 | 1000 | 0.05 6.5 |0.02 42 51
0.1 0.25 | 0.5 750 | 0.05 6.7 {0.01 52 69
12J7-GT 0.5 0.5 800 | 0.05 6.7 |0.006 59 83
57 025 | 1.1 | 1200 | 0.04 | 52 |o0.008 41 93
180 | 025 | 05 1.13 | 1600 | 0.04 43 |{0.005 60 | 118
1.0 1.4 | 2000 | 0.04 3.8 100035 | 60 | 140
0.5 2.45 | 2600 | 0.03 3.2 |0.005 45 | 135
0.5 1.0 29 | 3100 {0.025| 25 00025 | 56 | 16%
L 2.0 2.7 | 3500 | 0.02 28 (00015 60 | 165
See Circuit 0.1 0.44 | 500 | 0.07 8.5 |0.02 55 61
Diagram 3 0.1 0.25 | 0.5 450 | 0.07 83 |o0.01 81 82
0.5 0.53 600 | 0.06 8.0 |0.006 96 94
0.25 | 1.18 | 1100 | 0.04 5.5 |0.008 81 | 104
300 | 0.25 | 0.5 1.18 | 1200 | 0.04 54 |0.005 | 104 | 140
1.0 1.45 | 1300 | 0.05 58 |0005 | 110 | 185
0.5 2.45 | 1700 | 0.04 4.2 |0.005 75 | 161
0.5 1.0 29 | 2200 | 0.04 4.1 |0.003 97 | 200
2.0 2.95 | 2300 | 0.04 4.0 |o0.0025 | 100 | 230

® One triode unit.
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RCA Receiving Tube Manual

(See page 256 for explanation of column headings)

Etb | Rp | Rg |Re2 | Re |Ce2 1 Cx| C | Eo | V.G
01 | o509 | 870 0065 |51 loois | 16 a3
01 | 025 | 065 | 900 |o0.061 | 5.0 |o.01 21 47
05 | 07 910 | 0.057 | 4.58 | 0.007 | 23 54
025 | 1.5 | 1440 |[0.044 | 3.38 | 0.007 | 14 56
9 | 025 | o5 1.6 | 1520 | 0.094 | 3.23 | 0.0055 | 18 66
1.0 | 1.7 | 1560 [0.043 | 3.22 | 0.004 | 19 77
05 | 3.2 | 2620 | 0.0290 | 2.04 [ 0.00¢ | 12 70
05 | 1.0 | 35 | 2800 {0.03 | 1.95 |o0.0026 | 15 84 6S7
20 | 3.7 | 3000 |0.031 | 1.92 | 0.0024 | 15 94
01 | o058 | 530 0073 { 7.2 |0.017 [ 33 47
o1 | 025 | 068 | 340 |007 |69 |[o001 43 66 L
0.5 0.71 540 |0.065 | 6.6 | 0.0063 | 48 75 See Circuit
0.25 | 1.6 850 |0.05 | 46 |o00071] 33 79 Diagram 3
180 | 025 | 05 | 18 890 0044 | 47 looos | 40 | 104
1.0 | 19 050 |0.046 | 44 |o0.0037 | 44 118
05 | 33 | 1410 0041 | 35 |o0.0041 | 30 | 1090
0.5 1.0 | 36 | 1520 [0037 {30 |0003 | 38 | 134
20 | 38 | 1600 |0.031 { 2.9 | o0.0024 | 42 147
0.1 | 059 | 430 0007 | 85 |o0.0167 | 57 57
01 | 026 | 067 | 440 |o0.071 | 80 |o0.01 75 78
05 | 071 | 440 |0071 | 8.0 | 0.0066 | 82 89
025 | L7 620 |o0.058 | 6.0 |o0.0071 | 54 98
300 [ 025 | 05 | 195 | 650 |0.057 | 58 |0.005 | 66 122
1.0 | 21 700 ) o0.055 | 5.2 | 0.0036 | 76 136
05 | 3.6 | 1000 |0.04 | 41 |o0.0037 | s2 136
05 | 10 | 39 | 1080 {o.041 } 39 |o0.0029 | 66 162
20 | 41 | 1120 |0.043 | 3.8 |o0.0023 | 73 174
0.1 - | 1850* | - - o028 | 41 138
01 | 0.25 - | 1960% | - - loot2 | s9 | 23w
0.5 - | 2050% | - - |o.co6s | 69 | 25%
0.25 - | 3300 | - - loonn | 62| 26%
9% | 025 | 0.5 - | 37850¢ | - - looo6 | 861 30
1.0 - 3900* - - 0.003 10 a3
0.5 - | ss00% | - - Jooos | 74 31 6SC7*
05 | 1.0 - | e300% | - - |o.003 10| 33 #
2.0 - | 7450% | - -~ looois| 12| 36 128C7
0.1 - 960% | - - lo.031 17 { 25
01 |oa2s | ~ | 1070 - - |o.012 24 | 29
0.5 - 1 1220 | - - loooss | 27| a3 < )
ee Circuit
025 | - | 1850% | - - o011 2| 35 | Ly C cu14
180 | 0.25 [ 0.5 - 2150* | - - lo0.006 28 | 39 agram
| 10 - | 2400%| - - |o.003 32| 41
0.5 - | 3050% | = - |o.006 24 | 40
05 | 10 - ] 3420¢ | - - |o0.003 32| 43
2.0 -~ | 3890¢ | - - | 0.002 36| 45
0.1 - 750% | - - |o.033 35 | 29
01 | o025 | - 930% | - - |o.014 s0 | 34
0.25 - | 1040% | - - o007 54| 36
025 | - | 1400 | - - |o.012 45| 39
300 | 0.25 | 0.5 - | 1680% | - - | 0.006 551 42
1.0 - | 1840¢ | - - | o.003 64 | 45
0.5 - | 23z0¢ | - - {0.006 so| 4s
05 | 1.0 - | 2080% | -~ - {0.003 62| 48
2.0 ~ | 3280% | - -~ |o0.002 72 | 49

o— At2 volta (rms) output. = At3 volts (rms) output. W% At4 volts (rms) output.
# The cathodes of the two units have a common terminal.
* Values are for phase-inverter service.
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6F5
6F5-GT
6SF5
6SF5-GT
12SF5

See Circuit
Diagram 1

65F7
12SF7

See Circuit
Diagram 3

RCA Receiving Tube Manual

(See page 256 for explanation of column headings)

Evb | Bp | Rg [Re2 | R [Cez| € | C | Eo | V.G.j
0.1 - 4400 - 2.5 0.02 4 28e
0.1 0.25 - 41800 - 21 0.01 5 34m
0.5 - 5000 - 1.8 0.005 6 35%
0.25 - 8000 - 1.33 10.01 6 39w
90 0.25 0.5 - ~ 8800 - 1.18 }0.005 7 43%
1.0 - 9000 - 0.9 0.003 10 44
0.5 - 12200 - 0.76 ]0.005 8 43
0.5 1.0 - 13500 - 0.67 10.003 10 46
2.0 - 14700 - 0.58 10.0015 12 48
0.1 - 1800 - 4.4 0.025 16 37
0.1 0.25 - 2000 - 33 0.015 23 44
0.5 - 2200 - 29 0.006 25 46
0.25 - 3500 - | 23 0.01 21 48
180 0.25 0.5 - 4100 - 1.8 0.0006 26 53
1.0 - 4500 - 1.7 0.004 32 S7
0.5 - 6100 - 1.3 0.006 24 53
0.5 1.0 - 6900 - 0.9 0.003 33 63
2.0 - 7700 - 0.83 | 0.0015 37 66
0.1 - 1300 - 5.0 0.025 33 42
0.1 0.25 - 1600 - 3.7 0.01 43 49
0.5 - 1700 - 3.2 0.006 48 52
0.25 - 2600 - 2.5 0.01 41 56
300 0.25 0.5 - 3200 - 2.1 0.007 54 63
1.0 - 3500 - 2.0 0.004 63 67
0.5 - 4500 - 1.5 0.006 50 65
0.5 1.0 - 5400 - 1.2 0.004 62 70
2.0 - 6100 - 0.93 | 0.002 70 70
0.1 0.26 1500 | 0.11 4.8 0.02 21 21
0.1 0.22 0.3 1600 | 0.1 4.4 0.012 26 29
0.47 0.35 1900 | 0.09 4.2 0.006 28 k¥
0.22 0.64 2400 |} 0.09 34 0.009 21 33
90 0.22 0.47 0.7 2500 | 0.09 3.2 0.0055 26 40
1.0 0.84 2600 | 0.084 | 3.0 0.0035 29 52
0.47 1.5 4200 | 0.06 2.1 0.0045 21 50
0.47 1.0 1.6 4400 | 0.06 1.9 0.003 26 59
2.2 1.7 4800 | 0.058 1.6 0.002 29 64
0.1 0.33 1000 | 0.13 6.7 0.02 32 33
0.1. 0.22 0.5 1200 | 0.12 5.8 0.011 37 45
0.47 0.6 1300 | 0.11 5.5 0.006 43 52
0.22 0.76 1700 | 0.11 4.5 0.0095 37 47
180 0.22 0.47 0.9 1700 | 0.1 4.5 0.0055 44 68
1.0 1.0 1800 | 0.1 4.2 0.003 47 82
0.47 1.8 3300 | 0.09 2.9 0.0045 38 70
0.47 1.0 2.0 3800 | 0.08 2.4 0.003 50 85
2.2 2.1 4600 | 0.07 2.3 0.002 57 98
0.1 0.32 750 | 0.19 8.0 0.021 62 39
0.1 0.22 0.36 850 | 0.18 7.7 0.012 80 46
0.47 0.37 900 | 0.18 1.7 0.006 93 57
0.22 0.8 1150 { 0.13 6 0.0} 63 62
300 0.22 0.47 0.94 1300 | 0.12 5.7 0.0055 78 88
1.0 0.98 1500 { 0.1 5.0 0.0035 99 97
0.47 1.7 2300 | 0.1 3.5 0.0045 71 82
0.47 1.0 1.9 2500 | 0.1 3.5 0.003 89 109
2.2 2.0 2800 | 0.09 3.1 0.002 105 125

o At 2 volts (rms) output. & At 3 volts (rms) output. y At 4 volts (rms) cutput.
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RCA Receiving Tube Manual

(See page 256 for explanation of column headings)

Evb| Rp| Rg | Rg2 | Rk | Cgz | Ck C Eo (V.G.
01 | 020 | 820 {009 | 83 | 0.02 18 | &
01 | o025 | 020 | s8so |o085| 7.4 | o016 | 23 68
05 | 031 | 1000 {0075 | 66 | 0007 | 28 | 70
025 | 069 | 1680 | 0.06 | 5.0 | 0.1z | 16 75
o0 | 025] o5 | 092 | 1700 | 0.045 | 45 | 0.00s | 18 | o3
10 | 082 | 1800 | 0.04 | 40 | 0.003 22 | 104 6SJ7
05 | 15 | 3600 | 0045 | 2.4 | 0003 | 18 | o1 6SJ7-GT
05 | 1.0 | 17 | 3800 | 003 | 24 | ocoz | 22 | 110 12SJ7
20 | 1.9 | 2050 | 0.028 | 235} 00015 | 24 | 130
o1 | o020 760010 ! 91 | 00190 | 49 | ss
01 | 025 ] 031 | 800 {009 | 80 | 0015 | 60 | 82 o
0.5 0.37 860 { 0.00 | 7.8 | 0.007 62 o1 See Circuit
025 | 083 | 1050 {006 | 68 [ 0001 | 38 | 109 Diagram 3
180 | 025 05 | 094 | 1060 |006 | 66 | 0004 | 37 | 1321
10 | o094 | 1100 1007 |61 | 0003 | s4 | 161
05 | 1.85 | 2000 | 0.05 | 40 | 0.003 | 37 | 151
05 | 10 | 222 | 2180 {004 | 38 | 000z | 44 | 102
20 | 24 | 2410 | 0035 | 36 | 0.0015 | 54 | 208
0.1 0.35 500 6.10 11.6| 0.019 72 67
01 | o25 | 037 | 3530 |oo9 | 109]| 0016 | 96 | 98
05 | 047 | 500 | 000 | 99 | 0.007 | 101 | 104
025 | 089 | 850 | 007 | 85 | 0011 | 79 | 139
300 | 025] o5 | 110 | 860 [006 | 74 | 0004 | 88 | 167
10 | 118 | ot0 {006 [ 69 [ 0.003 | 98 [ 185
05 | 20 | 1300 | 0.06 | 6.0 | 0.004 | 64 | 200
05 | 10 | 22 | 1410 {005 | s8 | 0002 | 79 | 238
20 | 25 | 1530 | 004 | 52 | 00015 ! 89 | 263
0.1 - 4400 - 2.7 | 0.023 5 29@-
01 |0.22 ] - 4700 | - |2.4 |o.013]| 6 | 350
0.47 | ~ | 4800 | - 2.3 10.007 | 8 | s1e
0.22 | - | 7000 | - 1.6 |0.001 | 6 | 30e
90 |0.22 |0.47 | - | 7400 | - 1.4 |o.0o6 | 9 | ase
1.0 - |7600 | - | 1.3 |o.003 | 11 | 48
6AV6
0.47 | - {12000 | - | 0.0 [0.006 | o | 4sm
0.47 | 1.0 ~ 13000 | - | 0.8 |0.003 | 11 | s2x 12AVé6
2.2 - l1a000 | - | 0.7 [0.002 | 13 | 3554 12AX7¢
0.1 -~ 1800 | - | 4.0 |0.025 | 18 | 40
0.1 [0.22| ~ {2000 - | 3.5 6013 25 | 47
0.47 | ~ | 2200| - { 3.1 |o.006 | 32 | 52 o
0.22 3000 2.4 | 0.012 | 24 53 See Circuit
180 |0.22 [0.47 | ~ {3500 - | 2.1 |o0.006 | 34 | 50 Diagram 1
1.0 - {3000 ~ 1.8 |0.003 | 30 | 3
0.47| ~ | 5ss0 ]| - | 1.3 |o0.006 | 30 | 62
0.47 | 1.0 ~ | 600] - | 1.1l0003]| 39 | 66
2.2 ~ | 7400| - | 1.0 o0.002 { 45 | 68
0.1 - [ 1300 | - | 4.6 | 0.027 | 43 | a5
01 |o.22| ~ | 1500 - | 4.0 |o.013 | 57 | s2
047 ] ~ [ 1700 - | 3.6 [0.006 | 66 | 57
0.22] ~ [ 2200} - | 3.0 |o0.013] 54 | 30
300 |0.22 {0.47] - | 2800 | - | 2.3 | 0.006 | 69 | 65
1.0 ~ | 3100] ~ | 2.1 |0.003] 79 ] 68
047 | -~ | 4300 | - 1.6 | 0.006 | 62 | 69
0.47 | 1.0 - | s200f - 1.3 |o0.003 | 77 | 73
2.2 - | s000] - 113000292 | 73

® At2 volts (rms) output. ® At 3 volts (rms) output. % At 4 volts (rms) output.
® One triode unit.
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AIR PRESSURE—1/100,000,000 that of

atmospheric pressure at sea level

PLATE—Diameter gauged to 0.002 inch

—=GRIDS—Diameters measured
to 0.001 inch

CATHODE COATING—Weight variation
less than 0.00007 oz.

GRID WIRE—Diameter varies less
than 0.00009 inch

CATHODE-SLEEVE WALL—Approximately
0.002 inch thick

HEATER WIRE—Diameter varies less
than 0.00002 inch

BULB—Inspected under polarized
light for strains

Materials Used in RCA Electron Tubes

ACETIC ACID — ACETONE ACETYLENE GAS — ALUMINA
ALUMINUM — ALUMINUM NITRATE — AMMONIUM CHLORIDE — AMMONIUM HYDROXIDE
AMYL ACETATE — ANTIMONY — ANTIMONY TRICHLORIDE — ARGON — BAKELITE — BARIUM
BARIUM CARBONATE — BARIUM NITRATE — BARIUM STRONTIUM TITANATE — BARIUM SUL-
PHATE — BENTONITE — BENZENE — BERYLLIUM — BERYLLIUM OXIDE — BISMUTH — BORIC
ACID — BORON — BUTYL ACETATE — BUTYL ALCOHOL — BUTYL CARBITOL — BUTYL CAR-
BITOL ACETATE — CADMIUM — CESIUM — CESIUM CHROMATE — CALCIUM — CALCIUM
CARBONATE — CALCIUM NITRATE — CALCIUM OXIDE — CAMPHOR — CARBON — CARBON
BLACK — CARBON DIOXIDE — CARBON TETRACHLORIDE — CASTOR OIL — CHLORINE
CHROMIC ACID — CHROMIUM — CLAY — COBALT — COPPER — DIACETONE ALCOHOL
DIATOL — DIETHYL OXALATE — DISTILLED WATER — ETHER — ETHYL ALCOHOL — FERRIC
‘OXIDE — FERRO TITANIUM — GLASS — GLYCERINE — GOLD — GRAPHITE — HELIUM GAS
HYDROCHLORIC ACID — HYDROFLUORIC ACID -— HYDROGEN GAS — HYDROGEN PEROX-
IDE — ILLUMINATING GAS — IRIDIUM — IRON — ISOLANTITE — ISOPROPANOL — LAVA
LEAD — LEAD BORATE — LEAD OXIDE — MAGNESIA — MAGNESIUM — MAGNESIUM NITRATE
MALACHITE GREEN — MANGANESE — MARBLE DUST — MERCURY — METHANOL — MICA
MISCH METAL — MOLYBDENUM — MONEL — NATURAL GAS — NEON — NICKEL — NICKEL
CHLORIDE — NICKEL OXIDE — NICKEL SULPHATE — NITRIC ACID — NITROCELLULOSE
NITROGEN — OXALIC ACID — OXYGEN — PALLADIUM — PALMITIC ACID — PETROLEUM
JELLY — PHOSPHORIC ACID — PHOSPHORUS — PLATINUM — POTASSIUM — POTASSIUM
CARBONATE — POTASSIUM FELDSPAR — POTASSIUM NITRATE — PORCELAIN — RADIUM
RARE EARTHS — RESIN {synthetic) — ROSIN — RUBIDIUM — RUBIDIUM DICHROMATE — SHEL-
LAC — SILICA — SILICON — SILVER — SILVER OXIDE — SODIUM — SODIUM CARBONATE
STANNIC OXIDE — STEEL — STRONTIUM - STRONTIUM CARBONATE — STRONTIUM NITRATE
SULPHUR — SULPHURIC ACID — TALC — TANTALUM — THALLIUM — THORIUM — THORIUM
NITRATE — TIN — TITANIUM — TITANIUM DIOXIDE — TRICHLORETHYLENE — TUNGSTEN
WAX — WHEAT FLOUR — WOOD FIBER — XENON — ZINC — ZIRCONIUM HYDRIDE
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Circuits

The circuits presented in the following pages have been included in this Manual
primarily to illustrate some of the more important applications of RCA receiving
tubes and not necessarily as examples of commercial practice. These circuits have
been conservatively designed and are capable of excellent performance. Electrical
specifications are given for the circuit components to assist those interested in home
construction. Layouts and mechanical details are omitted because they vary widely
with the requirements of individual set builders and with the sizes and shapes of the
components employed.

The results that may be expected by those undertaking construction of any
of these circuits depend as much on the quality of the components selected and on
the care employed in layout and construction as on the circuits themselves. Good
signal reproduction from receivers and amplifiers requires the use of good-quality
loudspeakers, transformers, chokes, and input sources (microphones, phonograph
pickups, etc.). In addition, receivers—-especially those of the superheterodyne
type—require careful alignment.

Coils for the receiver circuits shown 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 capacitance employed; for if coils
.or transformers, the intermediate frequency, circuit position (first if, second if, ete.},
and, in some cases, the associated tube types; for oscillator coils, the receiver tuning
range, intermediate frequency, 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. Where paper, mica, or ceramic capacitors are called for there is
no objection to using capacitors of higher voltage ratings than those specified,
except insofar as the physical sizes of such capacitors may affect equipment layout.
However, if electrolytic capacitors having substantiaily higher voltage ratings than
those specified are used, they may not “form” completely at the voltages present
in these circuits, with the result that the effective capacitances of such units may
be below their rated values. The wattage ratings specified for resistors assume meth-
ods of construction that provide adequate ventilation; compact installations having
poor ventilation may require resistors of higher wattage ratings.

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 utilizing the circuits.

The following circuits will be found in the subsequent pages: Circuit No.
Portable Battery-Operated Superheterodyne Receiver . . . . . . 17-1
Portable 3-Way Superheterodyne Receiver . . . . . . . . . 17-2
AC-Operated Superheterodyne Receiver . . . . . . . . . . 17-8
AC/DC Superheterodyne Receiver . . . . 174
Automobile Receiver e L (S
Superregenerative Receiver . . e &
Battery-Operated Short-Wave Recelver . A
TRF AM Tuner for High-Fidelity Local Broadcast Receptlon . . . 17-8
FM Tuner . O ]
Microphone and Phonograph Amphﬁer (6 watts) T K]
High-Fidelity Audioc Amplifier, Class AB, (10 watts) . . . . . . 17-11
High-Power Audio Amplifier, Class AB; (25 watts) . . . . . . . 17-12
Class B Amplifier for Mobile Use (10 watts) . . . . . . . . . 17-13
Two-Channel Audio Mixer . . R &
Preamplifier for Magnetie Phonograph Plckup e ... . .. 1715
Low-Distortion Input Stage . 17-16
Two-Stage Input Amplifier, Cathode-Follower (Low-Impedance) Output 17-17
Bass and Treble Tone-Control Amplifier Stage . . . .o . 17-18
Non-Motorboating Resmtance—Coupled Amplifier . . . . . . . 17-19
Code-Practice Oscillator . T & )
Intercommunication Set . v ]
Electronic Volt-Ohm Meter e 1
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RCA Receiving Tube Manual

PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER

PENTAGRID
CONVERTER
L TYPE IRS

I AMPLIFIER

DIODE DETECTOR AVC
AUDIO AMPLIFIER
TYPE WJS

TYPE iT4

POWER AMPLIFIER
" TYPE 354

-Lcua Ta
N

I3

Ti .,RQ
Cq L ACe
A Cg | , —CLQ‘
>
'J." :; }RZ - =
NS
Coe ch'E Cy=r
= = -

Ci Ci=Ganged tuning capaci-
tora: Ci, 10-274 puf; Cs,
7.5-122.5 yuf

C: Cs=Trimmer capacitors,
2-16 puf

Co =056 upuf, ceramic

Cs C1 Cio Cn=Trimmer ca-~
pacitors for if transformers

Cs=0.06 uf, paper, 50 v.

Cs Cis=0.02 uf, paper, 100 v.

C13=82 upl, ceramic

Cu Ci=0.002 uf, paper, 150 v.

Cu=33 uuf, ceramic

Ci1r=10 uf, electrolytic, 100 v.

Cu=10.005 uf, paper, 600 v.

Li=Loop antenna, 540-1600 K¢

R1=100000 ohms, 0.25 watt

R;=15000 ohms, 0.25 watt

R Ro=38.3 megohms, 0.25 watt

R4=68000 ohms, 0.25 watt

Rs = Volume control, potenti-
ometer, 2 megohms

Re¢=10 megohms, 0.25 watt

R7=4.7 megohms, 0.25 watt

Rs=1 megohm, 0.25 watt

270

R
*i—o |11
ar ] L=
LoV [l 6.5V

0.25A B5MA

Ri10=820 ohma, 0.25 watt

8, =8witch, double-pole, single-
throw

T, =0ascillator eoil for use
with tuning capacitor of
7.56-122.5 upf, and 455 Ke if
transformer

T2 Tas= Intermediate-frequency
transformers, 4565 Ke

T4 =0Cutput transformer for
matching impedance of voice
coil to 6000-ohm tube load
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RCA Receiving Tube Mannal

PORTABLE 3-WAY SUPERHETERODYNE RECEIVER

PENTAGRID

RF AMPLIFIER

TYPE B4

COMNVER™ER

DIODE DETECTOR, AVC,

IF AMPLIFIER
TYPE 1T4

AUDIG AMPLIFIER
TYPE IUS

POWER AMPLIFIER
TYPE 3v4

L]
L)

C22

A
]
0
A%}
b
P
e
(233

_§29
Rig

-1_52 33Rs
]

CHASSIS -DO NOT
mn

C1C+Cs=Ganged tuning ea-
pacitors, 20-450 uuf

C:Cs C?- Trimmer eapacitors,
4-30 u

C: Cw 015 Cu1r=100 ppf, ceramic

2 upuf, ceramlc

Cp-—560 uuf, ceramic

C1u Ciz Cu Cip=Trimmer ca-
pacitors for if transformers

Ci12=0.01 uf, paper 400 v.

Cis Cn=0.002 uf, paper, 400 v.

Ci19=270 puf, ceramie

C20=0.02 uf, paper, 400 v.

Ca Cg2=0.005 pf, paper, 400 v,

Cx=0.1 uf, paper, 400 v.

Cu=0.0b uf, paper, 200 v.

C2;=:0.05 pf, paper, 50 v.

Cax Cz1 C25=0.05 puf, paper, 400 v,

C29=40 gf, electrolytic, 25 v.

CONNECT TO GROUND

€32 App S‘

RECTIFIER
TYPE H7Z3
Hyv
AC OR DC
O

Ihm‘uﬂ

Ca3

R2) G}

Ci0=160 uf, electrolytic, 25 v.
CaCi=20 uf, electrolytic, 150 v.
L; =Loop antenna, 540-1600 Ke¢
R1 Rz Ri: =4.7 megohms, 0.25
watt
R3=2.2 megohms, 0.25 watt
R4=100000 ohms, 0.25 watt
Rs=5.6 megohms, 0.25 watt
Rs=27000 ochms, 0.25 watt
R7=68000 ohms, 0.25 watt
Rs=23.3 megohms, 0.25 watt
Ry = Volume control, potenti-
ometer, 1 megohm
Ri0=10 megohms, 0.25 watt
Ri2=220000 ohms, 0.25 watt
Riz =1 megohm, 0.25 watt
R Ris=1800 ohms, 0.25 watr
R1;=220000 ohms, 0.5 watt
Ri7 =1000 ohma, 0.26 watt
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Ri13=2700 ohms, 0.256 watt

Ris=1500 ohms, 0.25 watt

Rz =1800 ohms, 10 watts

Ra =2300 ohms, 10 watts

8; =Switch, 4-pole double-
throw

82 =Switch, double-pole, single-
throw

T =RF transformer, 540-1600

c

T2 =0scillator coil for use w1th
a 560-uuf padder, 20-450 uu
tuning capacitor, and 455 Ke
if transformer

T3 Ty= Intermediate-frequency
transformers, 455 K¢

Ts=Qutput transformer for
matching impedance of voice
coil to 10000-ohm tubeload
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AC-OPERATED SUPERHETERODYNE RECEIVER

R AMPLIFIER
TYPE 8BASL

I AMPLIFIER
TYPE 8BAS

OIODE_DETECTOR, AVE,
AUDIO AMPLIFIER
TYPE 6AVS

#C3 Ca L
= - 3“2
RECTIFIER

TYPE 5Y3-GT

L:;.L;{
‘M
-
(&)
3}
toa
[

C1 Gy Cs=Ganged tuning
capacitors, 10-865 p.yf
Co. C% Co=Trimmer capacitors,

N
Cs C13=0.05 uf, paper, 50 v.
C1=0.05 uf, paper, 400 v.
Cy=0ascillator padding
capacitor—follow oscillator-
coll manufacturer’s recom-
mendation
Ci1o=56 puf, mica
Cu Ciz Cu Cis=Trimmer
capacitors for if transformers
Cig C17=180 yuf, mica
Cis Cez=0.01 pf, paper, 400 v.
Cis Co=20uf, electrolytic, 450 v.

POWER AMPLIFIER
TYPE 6AQS5

=C20 !

B0

PM
SPEAKER

Ca1=120 uuf, mica

Cz C=0.02 xf, paper, 400 v.

Cax=20 uf, electrolytic, 50 v.

Ces=0.05 uf, paper, 600 v.

L=Loop antenna, 540-1600 K¢

Ri Rs=180 ohms, 0.5 watt

R;=12000 ohmas, 2 watts

Ra=22000 ohms, 0.6 watt

Ry Re=2.2 megohms, 0.5 watt

Ry=100000 ohms, 0.5 watt

Rs=Volume control,
potentiometer, 1 megohm

Re¢ Ris=10 megohms, 0.5 watt

R10=1800 ochms, 2 watts

Ru Ri12=220000 ohms, 0.5 watt

Rt Ris=470000 ohms, 0.5 watt

R15=8200 ohms, 0.5 watt
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Ri7=270 ohms, b watts
Ris=15000 ohms, 1 watt
S=Switch on volume control
T11={RF transformer, 540-1600
e
Te=0Oscillator coil for use with
10-365-uul tuning capacitor
and 455-Ke if transformer
T3 T«=Intermediate-frequency
transformers, 455 Ke
Ts=Power transformer, 250-0-
250 volts rms, 120 ma. de
Ts=0utput 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 sasee'_

DIODE DETECTOR,AVC.
AUDIO AMPLIFIER
__ TYPE 124v6

IF AMPLIFIER
TYPE IQBA'_G___ _3_ _

POWER
AMPLIFIER
TYPE 50CS

3ET

K

Ret e
R3 Com I"
oT it RB
CIO'-" [ R7
[ [ { [ s
c .J= R PM
4% RECTIFIER
TYPE 35wa SPEAKER
CHASSIS 1 >
l PANEL LAMP | :Lc,s
N240 OR 47
ny-v
AC ) +LCig
LINE TYPE TYPE TYPE TYPE -
I2AVE  I2BE6  12BA6  50CS
i N\ /\
o i

Ci C;=Ganged tuning capaci-
to?a; C1, 10-365 ppf; Cs, 7-115
B

Ca:=Trimmer capacitor, 4-30 puf

C3=0.05 uf, paper, 50 v.

Ci=0.1 uf, paper, 400 v.

Cs=Trimmer capacitor, 2-17 puf

C7=56 upf, ceramic

Cy=50 uf, electrolytic, 150 v.

Cy C10=150 upf, ceramice

Cu Cu=0.02 uf, paper, 400 v.

Cr2=0.002 uf, paper, 400 v,

C13=3830 ,u.u,f, mica
C15=0.05 uf, paper, 400 v,
Cis=30 pf, electrolytic, 150 v.
L=FLoop antenna, 540-1600 Ke
Ri Re=220000 ohms, 0.5 watt
R2=22000 ohms, 0.5 watt
R3=100 ohms, 0.5 watt
R4+=3.3 megohms, 0.5 watt
Rs=47000 ochms, 0.5 watt
Rs=Volume control, potenti-
ometer, 500000 chms
Rr=4.7 megohms, 0.5 watt
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Re=470000 ohms, 0.5 watt

R10=150 ohms, 0.5 watt

Riu=1200 ohms, 1 watt

Ti=0scillator eoil for use with
T7-1156-puf tuning capacitor
and 455-Ke intermediate-
frequency transformer

T2 Ts=Intermediate-frequency
transformers, 4556 Ke

Ta=Qutput transformer for
matching impedance of voice
coil to 2500-ohm tube load
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RCA Receiving Tube Manunal

AUTOMOBILE RECEIVER

OIODE DETECTOR,AVC, POWER
/F AMPLIFIER CONVERTER I8 AMPLIFIER AUDIQ AMPLIFIER AMPLIFIER
TYPE 6BA6 TYPE 6BE6 . TYPE 6BA6 TYPE 6AVE TYPE6AQS

(‘.20_1_

1L
i)
&

5 53V o—o'(o-f't}_b%\o/
BATTERY ©

Ci C7 Cu=Ganged tuning
capacitors, 10-365 puf

C: Ce C1z="Trimmer capacitors,

~30 puf

Cj3 Cs=220 ppf, mica

Cy=0.05 uf, paper, 650 v.

Cs=10.05 uf, paper, 300 v.

Co=4T puf, mica

Cio=Oscillator padding ca-
pacitor—follow oscillator-coil
manufacturer’s recommen-
dation

Cus Cu Cis Cis=Trimmer ca-
pacitors for if transformers

Ci7 C1s =100 uuf, mica

C19=0.01 uf, paper, 300 v,

Ca=120 guf, mica

Cn = 0.005 uf, paper, 300 v.

Cu=0.005 uf, paper, 460 v,

VIBRATOR

L3

6

Cas ZEC26

Can=20 ,uf electrolytic, 25 v,

Cz4 C2=0.5 uf, paper, 50 v.
Cou=470 ,uuf mica
Czr=0.006 uf, paper, 1500 v,
sz gn=20 uf, electrolytic,

F =Fuse, 10 a.

Li =Oscillator coil, tapped, for
use with 365-uul tuning ca-
pacitor, and 455 Ke if transa-
former

Lz Ls Li= RF choke, 10 a.

Ri1 R«=1 megohm, 0.5 watt

R2=150 ohms, 0.5 watt

R3=12000 chms, 2 watts

Rs=22000 ohms, 0.5 watt

Rs=100 ohms, 0.5 watt

R1=47000 ohms, 0.5 watt

Rs=Volume control, potenti-
ometer, 1 megohm

3V DC
TO ALL HEATERS

Rs=10 megohms, 0.5 watt

R10=270000 ohms, 0.5 watt

Ru=470000 ohms, 0.5 watt

Ri2=390 ohms, 2 watts

Ris=2.2 megohms, 0.5 watt

Ri4=220 ochms, 0.5 watt

Ris=1500 ohms, 1 watt

T: T:=RF transformers, 540~
1600 Ke

T3 Ti= Intermediate-frequency
transformers, 455 K¢

Ts = Output transformer for
matching impedance of voice
coil to 5000-ohm tube load

Te= Vibrator transformer,
Stancor P-4062, or equivalent

Vibrator = Mallory T'ype No.
859, or equivalent

NOTE: This eircuit may be readily adapted for operation from a 12.6-volt de souree by the choice of a
suitable vibrator and vibrator transformer, and by the substitution of the following RCA tube types
for those shown in the diagram: RF AMPLIFIER 12BA6; CONVERTER, 12BE6; IF AMPLIFIER,
12BA6; DIODE DETECTOR, AVC, AUDIO AMPLIFIER, 12AVS; POWER AMPLIFIER, 12AQ5;
RECTIFIER, 12X4. Recommendations as to suitable vibrators and vibrator transformers may be
obtained from manufacturers of these components. For 12.6-volt operation the voltage rating of Cu
and Cgz should be increased to 100 volts.
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SUPERREGENERATIVE

ANTENNA SYSTEM

RECTIFIER
TYPE 6X4

(e
(%)

RCA Receiving Tube Manual

SUPERREGENERATIVE
IDETECTO

AF AMPLIFIER
TYPE G6AV6

RECEIVER

POWER Ta
AMPLIFIER
TYPE 6AQS5

Ry
Re X
— e[’
) =
A A ,\Athﬁa y
T

300\0} 300V
|
(_—)

Cy C:= 0.1 uf, paper, 400 v.

Cas Cis= 100 puf, mica, 500 v.

Ci Co Cr= 20 uf, electrolytie,
450 v.

Ca= 25 pf, electrolytic, 50 v.

€s = 25 uf, electrolytic, 25 v,

Cro= 0.002 uf, paper, 600 v.

Cu = 0,01 uf, paper, 400 v.

Ciz = 0.005 uf, paper, 400 v.

Ciz = 50 upul, silver mica, 300 v,

Cui=Ganged or split-stator tun-
ing capacitor, 10 puf max. per
section

Cr= 0,006 puf, mica, 300 v.

Cu=Quench-frequency control,

trimmer capacitor, 3-30 uuf,
ceramic or mica
J1= Jack for earphones
La=Antenna pickup winding
Lea=4 turns of No. 12 Enam, cop-
per wire on a 14" I.D. form
(144 Mec): adjust spacing to
set band
L = Speaker field or filter choke,
12 henries, 70 ma.
R,;=Potentiometer, 50000
ohms, 1 watt, wire wound
Rz Rs = 47000 ohms, 1 watt
R4 = 27000 ochms, 0.6 watt
Rs= 2700 ohms, 1 watt
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Rs R7=100000 ohms, 6.5 watt

Rs= 270 ohmas, 1 watt

Rs = Volume control, potenti-
ometer, 500000 ohms

Rio= 4.7 megohms, 0.5 watt

RFCy =One-guarter 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.

T; = Output transformer for
matching impedance of voice
¢oil to 5000-ohm tube load
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RCA Receiving Tube Manual

BATTERY-OPERATED SHORT-WAVE RECEIVER

RF AMPLIFIER
TYPE W4

DETECTOR
T2 TYPE 1U4

POWER AMPLIFIER
TYPE 3va

Cu

La

AAAAAAA.

<1 Co=Ganged band-setting ca-
pacitors, 140 uuf, maximum
per section

«C: Cr=Ganged band-tuning ca-
pacitors, 35 uuf maximum per
section

3 C1 Cs Cuu=0.05 uf

Cs C10=250 ppf, mica

Cs=1 uf, paper, 100 v.

C12=0.002 uf, paper, 400 v,

Ci3=8 uf, electrolytic, 150 v.

Li Le = RF chokes, 8 mh,

Ls = AF choke, 300-500 h.
Ri = 100000 ohms, 0.5 watt

Rz = 2 - b megohm , 0.5 watt

R:=270000 ohms, 0.5 watt

R+« = Volume control, potenti-

ometer, 500000 ohms
Rs=RF gain control, potenti-

ometer, 50000 ohms
Re=4T0 ohms, 0.5 watt
Rs=Regeneration control, po-

tentiometer, 50000 ohms
Rs=383000 ohms, 0.5 watt
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Reg
Rg
> VWAAANN
-
) 2
B- +90V.

81 82 = Ganged switch, double-
pole, single-throw

T: = RF coil of the 4-prong, 2-
winding, plug-in type for use
with 140-uuf tuning capacitor

Ts = Regenerative detector coil
of the 6-prong, 3-winding,
plug-in type for use with 140-

puf tuning capacitor

Ty = Output transformer for
matching impedance of voice
coil to 9000-chm tube load



(17-8)

RCA Receiving Tube Manual

TRF AM TUNER

For High-Fidelity Local Broadcast Reception

RF AMPLIFIER
TYPE 6BAS6

Rs Ci
A ——o0
6 OUTPUT
DETECTOR,
AUDIO
AMPLIFIER
= TYPE 12AU7

ol
X
X

R

Iy T
7C| 7C2
R —_ R
2 4'2:3 3 s
T T .
TYPE 5Y3-GT

§

7 v,

AC

= _1:CI4 “lcls
g

Ci Ce=Ganged tuning capaci-
tors, 10-365 uuf
C: Cs=Trimmer capacitors,
4-30 puf
Cis=0.01 uf, paper or ceramic,
V.
C4=0.01 uf, paper or ceramic,

v.

Cs Cu=0.1 uf, paper, 400 v.

Cr1=250 puf, mica or ceramic,
400 v,

Co=10 puf, electrolytic, 350 v.

C10=250 uf, mica or ceramic,
200 v.

Ci12=25 pf, electrolytic, 25 v.

Ci13=0.05 pf, paper, 200 v.

Cua C15=20 uf, electrolytic, 450 v,

F=Fuse, 1 ampere

L=Loop antenna, 540-1600 Ke.

R1=180 ohms, 0.5 watt

R:=Volume control, potenti-
ometer, 5000 ohms
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b
/

1

R3=33000 ohms, ¥ watt

R4 Rs=1000 ehms, 0.5 watt

Rs=100000 ohms, 0.5 watt

R7=150000 ohms, 0.5 watt

Rs=1500 ohms, 0.5 watt

Rp=470000 ohms, 0.5 watt

Ri10=T000 ohms, 10 watts

TIERF transformer, 540-1600

C.

T:=Power transformer, 250-0-

250 volts rms, 40 ma.
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(17-9)

FM TUNER
RF AMPLIFIER MIXER 1F AMPLIFIER 1F AMPLIFIER
TYPE 6BJ6 TYPE 6BE6 TYPE 6BJ6 TYPE 6BU6 RAT'O DETECTOR
(B8-108 M) (88-08 Mc) (107 MO (107 Mo

T

X

I
¥ ¥
Z}E 7, 7k

Lo
- Cag
IMITER ¢ DISCRIMINATOR
T3 T\%F'LEH SiUG Ts TYPE 6ALS
c OSCH.LATOR x >
Lg 20 TYPE 6C4 e Cs5,
i (987 TO HB.Z Mc) Cear A
Coly L Yo
T g ™

.
i
4l

TO USE LIMITER & DISCRIMINATCR CraT
IN PLACE OF RATIO DETECTOR,CON-
NECT LEADS X, Y &2 TO CORRES-
PONDING POINTS MARKED ON CIR-
CUIT ABOVE

& AAA
Rz
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C1 Co Cis= Ganged tuning ca-
pacitors, 7.5 — 20 uuf

C2 Cio Ci9 = Trimmer ca-
pacitors, 1.5—5.0 uuf, ceramic

C1=0.01 nf, ceramic or mica,

200 v.

C+ C14 C24 Co7r Cat Cis Coz Cs =
1500 puf, ceramic or mica,
200 v.

Cs C7Ci5 C17 C22 Cos C2 Cat Car
C=15600 puf, ceramic or mica,
400 v.

Ces=0.1 uf, paper, 400 v,

Cs=233 uuf, mica, 400 v,

Cu=3 puf, silver mica, 200 v.

Ciz C1s Czs Ciz Cas Cua=0.01 4,
ceramic or mica, 200 v.

Cis C23 Cos Ca0 Cas Cis Cis Coo
Cio Cos Cor=Trimmer
capacitors, 22-50 puf, mica,
usually part of if transformer

C2»0=33 uul, silver mica, 200 v.

Ca=100 yuf, ceramic or mica,
200 v.

Cis C40=330 uuf, ceramic or
mica, 200 v.

Cu=0.05 uf, paper, 200 v.

Ca Cu3=0.000 uf, ceramic or
paper, 200 v.

Cu =10 yf, electrolytic, 200 v,

RCA Receiving Tube Manual

FM TUNER (Cont'd)

Cu; Cis=250 uuf, ceramie or
mica, 200 v.

Cu=0.1 uf, paper, 200 v.

Csn =500 guf, ceramic or mica,
400 v.

Li=1 turn of No.14 Enam.
wound on a 3{” diam, coil

form

Lg=2.5 turns of No.14 Enam.
spaced 1 wire diameter wound
on same form as I; with the
ground end of Lz spaced 3¥{’’
{from La

L3 L L7 Ls Ls Lo L1 = Choke, 1
#h (approx.), 25 turns of
No.24 Enam. close-wound
on resistor (47000 ohms, 0.5
watt), connected in parallel
with resistor.

Ls=2.5 turns of No.14 Enam.
spaced 1 wire diameter,
wound on 34" form.

Le~=2 turns of No.14 Enam.
spaced 1 wire diameter,
wound on 3{” form, tapped
at 34 turn from ground end

Lij2=Choke, 2.5 mh. (may not
be required; follow trans-
former manufacturer’'s recom-
mendation)

R: Ru Ris R:e=120 ohms, 0.5
watt

R:Riz Ris=39000 ohms, 0.5 watt

Ra R7 Rz Riy=470 ohms, 0.5
watt

R+ Rzs Rzs=10000 ohms, 0.5
watt

R:=4T7 ohms, 0.5 watt

Rs=33000 ohms, 1 watt

Rs=47000 ohms, 0.5 watt

Ros=4700 ohms, 1 watt

Rie Ri1 R2=220000 ohms, 0.5
watt

Ris=56 ohms, 0.5 watt

Ris Rzr=Volume controls,
potentiometers, 1 megohm

Rz20=15000 ohms, 0.5 watt

R21=820 ohms, 0.5 watt

Re2=560 ohms, 0.5 watt

Rzt R31=2.2 megohms, 0.5 watt

Roas Rx=100000 ochms, 0.5 watt

Rz2e=150000 ohms, 1 watt

Ty T: T;=Intermediate-fre-
quency transformers, 10.7 Me

T1=Ratio-detector transiormer,
10.7 Me

Ts=Discriminator transformer,
10.7 Me¢

NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as
that formed by R and Csz) should be inserted between Ras and Cy in the diseriminator output lead.

Fig. 17-9 illustrates a circuit for an ¥M broadcast tuner. The basic circuit has

been arranged to show the use of a ratio detector, but the limiter/discriminator
circuit shown in the lower right-hand corner of the diagram can be substituted
as indicated at points X, Y, and Z in the schematic.

A word of caution is necessary in connection with this circuit. Because it works
at very high frequencies and is required to handle a very wide bandwidth, its
construction requires more than ordinary skill and experience. Placement of com-
ponent parts Is quite critical and may require considerable experimentation. All
rf leads to components including bypass capacitors must be kept short and must
be properly dressed to minimize undesirable coupling and capacitance effects. Cor-
rect circuit alignment and oscillator tracking require the use of a cathode-ray
oscilloscope, a high-impedance vacuum-tube voltmeter, and a signal generator
capable of supplying a frequency-modulated signal on 10.7 Mec as well as accurate
marker signals in the 88-108-Mc band. Unless the builder has the necessary equip-
ment and has had considerable experience with broad-band, high-frequency cir-
cuits, he should not undertake the construction of this circuit.
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RCA Receiving Tube Mannal

'"MICROPHONE AND PHONOGRAPH AMPLIFIER

TYPE
6J7

Power Output, 6 Watts

VOKCE Con

l TQ SPEARER

5
12 =X
; %
Rig [ Ri9 l
1 —— Y Rao
o ! ¢ X
nv ;
I TYPE
> : 5Y3~-GT +==c“
F -
{
1
|
)
[}
<

C1=16 uf, electrolytic, 150 v.
Cz2 Cs=0.1 uf, paper, 400 v,
Cs Cin=10pf, electrolytic, 450 v.
Ca Cy=0.05 uf, paper, 400 v.
Gs=0.1 uf, paper, 200 v.
Cs=0.25 4f, paper, 200 v.
Cr=820 uuf, mica, 500 v,
Ci10=20 uf, electrolytie, 25 v.
Cn Ci12=25uf, electrolytic, 460 v.
F'=Fuse, 1 ampere
Ji=Jack for high-impedance
crystal microphone input,
maximum input: 2 volts peak
Ji=Jack for low-impedance

phono-pickup input, maxi-
mum input: 0.135 volt peak
Ja=Jack for high-impedance
phono-pick up input, maxi-
mum input: 20 volts peak
Ri Rs=Volume control,
potentiometer, 500000 ohms
Rz=2200 ohms, 0.5 watt
R1=1500 ohms, 0.5 watt
R4 R14=1.2 megohms, 0.5 watt
Ris R1a=82000 ohms, 0.5 watt
Re=270000 ohms, 0.6 watt
R? Rs=470000 ohms, 0.5 watt
Rio=47 ohms, 0.5 watt
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Rn=Tone control,
potentiometer, 5000 ohms

Ri12=1000 ochms, 0.5 watt

Ri1s=220000 ohms, 0.5 watt

R16=330000 ohms, 0.5 watt

R17=220 ohms, 2 watts

Ris R1s=33 ohms, 0.5 watt

Rox=440 ohms, 10 watts

Rz =8200 ohms, 0.5 watt

Ra: R2=33000 ohms, 2 watts

T,=0utput transformer for
matching impedance of voice
coil to 4000-ohm tube load

T:=Power transformer, 350-0-
3560 volts rms, 125 ma.



(17-11)

<y

RCA Receiving Tube Manual

HIGH-FIDELITY AUDIO AMPLIFIER

Class AB,; Output, 10 Walls

TYPE
6AL6

TYPE
12AU7

Tz

TO LINE

OR
VOICE COIL
e

W

TYPE
BALE

WA A

R|) Ri4 ANNA— >
Ris [ [
- - — -4
Tee [ [ e | [ |
+ 8
= s AN ——4 2
= f
.
E x A V‘V
e Raz2
n7 V. A
AC | R23
: Rz4 R ,
oo ' +]cg +J_C|o 25
) = T
L TYPE
= 5Y3~GT

C1=0.1 uf, paper, 600 v.

C:=40 ,uf electrolytie, 450 v.

Cz Ci=0.

02 uf, paper, 600 v.

Cs Cs=0.05 uf, paper, 600 v.

Cz Cs=50 uf, electrolytic, 50 v.
€9 C10=80 uf, electrolytic, 450 v.

F=Fuse,

1 ampere

R1=470000 ohims, 0.5 watt
R:=6800 ohms, 0.5 watt

R: Rs;=39000 ohmsd-1 per cent,

matched, 1 watt

R4=220000 ohms, 0.5 watt
Rs Ruu=1 megohm, 0.5 watt

Rs=10000 ohms, 1 watt

Ry Rio Ry Ris Ris R17=330000
ohms, 0.5 watt

Ri2 R1z2=1800 ohms+1 per cent,
matched, 0.5 watt

Ris Ris=Carbon-film type,
100000 ochmsa1 per cent,
matched, 2 watts

Rae R21=510 ohms, 2 watts

Re2 R2:=3890 ohms, 2 watts

Rz R2s:=150000 ohms, 2 watts

S=S8witch, single-pole, single-
throw

T)=0utput transformer for
matching line or voice coil im-~
pedance to 9000-10000-ohm
plate-to-plate tube load

T:=Power transformer,
350-0-350 volts rms, 12b ma.
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HIGH-POWER AUDIO AMPLIFIER

BASS TREBLE

Class AB,; Output, 25 Watts

TYPE 6L8-G

" TYPE 65K7 Qq
L} Ca T
voLUME 2Rg Ri2
CONTROL
TO
%RB coiL

=2Cg Clo‘ﬂf Ciade
, —A
T, 29
y Rae
lnel. Y 4
A
00" T
TYPE
. 5U4-G Rar

Ci1 Ci C1s=20 pf,
electrolytic, 25 v.
Csz C3 C7=0.01 uf, paper, 600 v,
C4=0.005 nf, paper, 100 v.
Ce=0.5 uf, paper, 600 v.
C3=330 pxuf, mica
Cs C13=30 uf, electrolytic, 450 v.
Cio Cu Ci2 Cuu=9.1 uf, paper,
600 v.
Ci16=40 uf, electrolytic, 450 v.
F=Fuse, 3 amperes
J=Jaek for high-impedance
phono-pickup input
Ri=1 megohm, 0.5 watt
R2:=1800 ohms, 0.5 watt

Ra R4=382000 ohms, 0.5 watt
Rs Riz=47000 ohma, 0.5 watt
Rs R7 Ry=Volume control, po-
tentiometer, 1.5 megohm, tap-
ped at 250000 and 500000
ohms. Rs is 250000-ohm sec-
tion.
Ry=3890 ohms, 0.5 watt
Ri10=120000 ohms, 0.5 watt
R1u=16000 ohms, 0.5 watt
Riz=Bass control,
potentiometer,500000 ohms
Ris=Treble control,
potentiometer 500000 ochms,
Ris R1e=4T700 ohms, 0.5 watt

Ri17=250000 ohms, 0.5 watt
Ris R19=220000 ohms, 1 watt
R2x=>560000 ohmas, 0.5 watt
Ra Rxs=270000 ohms, 0.5 watt
R2=12000 ohms, 0.5 watt
R24=185 ohms, 10 watts
R2=10000 ohms, 1 watt
R2s=2000 ohms, 20 watts
Rar=12500 ohms, 20 watts
Ti=Power transformer, 400-0-
400 volts rms, 200 ma.
Tr=Output transformer for
matching impedance of voice
coilto 6600-ohm plate-to-plate
tube load

NOTE: The value of Ri7shouid be adjusted for minimum power-supply rippte in output,
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(17-13)

CLASS B AMPLIFIER FOR MOBILE USE
Power Output 10 Watts*

CLASS B
DRIVER AMPLIFIER
TYPE &N7 TYPE &6N7

-
— [
-8 J) + 300 V.

Ci= b uf, electrolytie, 25 v. R+=1300 ohms, 0.5 watt T:= Input transformer for
C:= 4 ui, electrolytic, 250 v. Rz Rs=100000 ohms, 0.5 watt matching paraliel-connected
C3=0.025 uf, paper, 400 v. Ra4=47000 ohms, 0.5 watt 6N7T driver to a 6N7 class B
Cu=25 uf, electrolytic, 25 v. Res=Voltage control, variable amplifier
Cr=50 uf, electrolytic, 25 v. resistor, 1000 ohms, set for Ti = Output transformer for
M = Microphone, gingle-button 2.0 volts matching impedance of voice

carbon, 200 chms Ti=Transformer for matching coil to 8060-ohm plate-to-
Ri=Volume control, potenti- a single-button microphone plate tube load

ometer, 500000 ohms to a single grid

* Peak signal-input voltage to 6SFb grid required for full power output is 0.15 volt.

(17-14)

TWO-CHANNEL AUDIO MIXER
Voltage Gain From Each Grid of 65SC7 to Output is Approximately 15

TYPE 65C7
A
INPUT Ne
PUT ey <, £ . c2 NEXT STAGE

] R2 R3
NPUT NZ22 ‘ + Ry
=
bezs0v.

ol =
€1 = 10 uf, electrolytic, 25 v. Ri = 2200 ohms, 0.6 watt Rz Ry = 270000 ohms, 0.6 watt
Cy = 0.006 uf, paper, 400 v. R4 Rs Re = 1 megohm, 0.6 watt

283



(17-15)

RCA Receiving Tube Manunal

PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP

J

€1 C4 C6=0.05 uf, paper, 600 v.
C2 C3=20 uf, electrolytic, 460 v.
Cs=0.01 uf, paper, 600 v.
J=Input connector, shielded

(17-16)

Cy TYPE

[Lwo-a T QL

AF
OUTPUT

]

.

Rio

+300V.

Ri=Value depends on type of R: R:=3.8 megohms, 0.5 watt
magnetic pickup used. Fol- R4 Rs=38000 ohms, 0.5 watt
low pickup manufacturer's Rs=200000 ohmas, 0.5 watt

recommendations

R:;=27000 ochms, 0.5 watt
Rs=180000 ohms, 0.5 watt

LOW-DISTORTION INPUT AMPLIFIER STAGE

AF OUTPUT
(LOAD=50000
OHMS £ 10°%)

Ca
TYPE !
647 1
N
Ra
> cl [=]
ng 1 ‘V\RN-*
< )
Ro

C1=0.25 uf, paper, oil-filled,
600 v,

Ce=0.5 uf, paper, oil-filled,
600 v.

C3=40 uf, electrolytic, 350 v.

4

J=1Input connector, shielded

T

+

+230-300V.

watt, wire-wound

R1=50000 to 1000006 ohms to R:=270000 ohms 4+ 5 per cent,
match source impedance, 0.5 0.5 watt

watt

Rs=100000 ohms = 5 per cent,

R2=910 ohms 4 5 per cent, 0.5 0.5 watt
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TWO-STAGE INPUT AMPLIFIER
Cathode-Follower (Low-Impedance) Output

' —_—) + 300 V.
_:
>
TYPE
12AU7 C3

-

(LOAD IOOOOO
OHMS

Ri: R«=5600 ohms, 0.5 watt
Rs=27000 ohms, 0.5 watt
560000 ohms, 0.5 watt

C. C3=0.1 uf, paper, 400 v.
C:=20 uf, electrolytie, 25 v.
Cui=b uf, paper, 200 v.

Ri=Volume control, potenti-
ometer, 500000 ochms
R2=220000 ohms, 0.5 watt Rs=

(17-18)

BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE

+ 300V.
-0
TYPE | 9§ &5 o
12AU7 T AF OUTPUT
c (LoAD=500000
1 - - OHMS)
INPUT O—] — o
Ca
" e
C R
R, 3 Ce 7
| TREBLE] ]
R R Ra
5% 6 BASS
R3 _c!
R
O
C1=0.01 uf, paper, 400 v. C1=0.01 uf, paper, 400 v, ometer, 1 megohm, audio

R1=560000 ohms, 0.5 watt
R2=2200 ohms, 0.5 watt
Rs; Ry=220000 ohms, 0.5 watt

taper (10 per cent of total re-
gistance at 50 per cent ro-
tation)

C2=0.02 uf, paper, 200 v.
Cs=4T0 uuf, mica, 200 v.
Ci=0.005 uf, mica, 200 v.

Cs=0.05 pf, paper, 400 v.
Cs=0.001 pf, paper, 200 v.

R:;=5600 ohms, 0.5 watt
Rs Rs=Tone control, potenti-
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R7=22000 ohms, 0.5 watt
Ry=220000 ohms, 2 watts
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NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER
Voltage Gain, 9000

YYPE 647 TYPE 6547

TC
POWER
AMPLIFIER

C1 Gy = 8 uf, electrolytic ,25 v. R: = Volume control, potenti- Ra Rs = 100000 ohms, 0.5 watt
C: Cy=0.06 uf, paper, voltage ometer Rs = Volume control, potenti-
rating as high as supply volt- Rz Rs= 600 chms, 0.5 watt ometer, 0.5 megohm, ganged
aée R3 R7 Ry = 500000 ohms, 0.5 with R
Ci; Cs=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 eircuit are taken from Charts 14 and 19 in
the RESISTANCE-COUPLED AMPLIFIER SECTION. The values are chosen to give a sharp low-
frequency cutoff and, thus, to minimize tendency of multiple stages to motorboat. Operation of three
or more stages, including power stage, from a common B supply may make it 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 ampilifier.

(17-20)

CODE-PRACTICE OSCILLATOR

TYPE
3525-G1
Ry
T Ce
Ra
»
)
N7V AC
Y
- CONNECT TO ONLY ONE SIDE c.Rounn_;]_Ac RETURN
OF AC LINE =
C1 Ca= 0.001 uf, mica, 300 v. Ri= 27000 chms, 0.5 watt Rs = Volume control, potenti-
Cs=0.01 uf, paper, 400 v, R:=270000 ohms, 0.5 watt ometer, 100000 ohms
C¢ = 0.002 uf, mica, 300 v. R3=220000 ohms, 0.5 watt Re= 2.2 megohms, 0.5 watt
Cy= 0,008 uf, paper, 400 v, Rs=Pitch-control, potenti- R7= 47000 ohms, 0.5 watt
Ca= 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-resigtance return to ground.

(2) High-impedance (2000 chms or more) headphones are required.

(3) RCA miniature types 12AV6 and 35W4 may be substituted for the 128Q7 and 35Z5-GT respectively
without affecting performance of the circuit. 986
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INTERCOMMUNICATION SET
With Master Unit and Six Remote Units

TALK-LISTEN SWITCH
SHOWN IN LISTEN POSITION
LOCH-IN TALK w—eee———— TALK

TO ANY

TERMINAL #1 TO %6

@@@@@@@@

PUSHBUTTON
SWITCHES

ONE OF
SIX REMOTE
UNITS

LISTEN

afint

:

AUDIO AMPLIFIER
TYPL 65L7-GT

POWER AMPLIFIER
TYPE 8V6-GT

T +—

o]

Rz

RIS

W
p———————

[}
]
]
!
[} <
[}
4

o\

X
11
[
[ ittt ¥

p o
y
[}

Sy

besaana ad
&
JAY

]
T
—r
()

N 4

C1=0.0025 uf, paper, 400 v.
Cz=1.l70 puf, ceramic or mica,
V.

C3=3830 puf, ceramic or mica,
500 v.

C4=0.01 uf, paper, 600 v.

C;=0.1 uf, paper, 400 v.

Cog-ot'(:)GOO upf, ceramic or mica,

C7 Cs=20 uf, electrolytic, 350 v.

Ri=12 ohms, 0.5 watt

R2=470000 ohms, 0.5 watt

RECTIFIER
TYPE 6X5-GT

—\r

Ri;=10 megohms, 0.5 watt

R4=330 ohms, 0.5 watt

Rs=56000 ohms, 0.5 watt

Rs=Volume control, potenti-
ometer, 500000 ohms

R7 Rz R10=330000 ohms, 0.5

watt
R9=82000 ohms, 0.5 watt
Rn=270 ohms, 2 watts
Ri12=470 ohms, § watts
8; S:=Speakers, permanent-
magnet, voice-coil impedance
13 ochms

287

Ti=Input transformer for
matching speaker voice-coil
impedance to grid, primary to
secondary turns ratio 1:47.5

T:=0Qutput transformer for
matching speaker voice-coil
impedance to 5000-ohm tube
load

T:=Power transformer,
190-0-199 volts rms, 50 ma.
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ELECTRONIC VOLT-OHM METER

SIGNAL
RECTIFIER POWE
ca RECTIFIER
/
_l T
, TyPE ON-OFF
GOV. R 12ALS
300V,
1200V,
PROBE FOR Re
DC VOLTS
S1-b A%
-]
N @ T |
PROBE FOR | si-c .
AC VOLTS
AND OHMS
Rz
A —————
- Ri3 Rx -
12V,
_ e L=
9 Rx )
L3007 %
. »vw—l thoior
s2-A Rig | _Rrxioo] [Rxt OnMS A%JAMs - §l=G AC__ ]
Ri7 Rzo :\ ) ( ”_*\"’
Lo iy 3
L A Sp Nt o1
r Y sy " p AC OHMS
—— T 23
KOHMS £+ & +DC cm.% 1
—'Oo-f. S1-B .jRal [

*GROUND l
CABLE L

C1=0.1 uf, paper, 200 v.
Ca4—0 .33 uf410 per cent, paper,

Cy=10 _uf electrolytie, 250 v.

Ci4=0.01 uf, paper, 400 v.

R=DC-voltage probe isolating
registor, 1 megohmd4-5 per
cent, 0.5 watt

Ri:=5 megohms 4+ 1 per cent,
0.6 watt

R2=800000 chms 1+ 1 per cent,
0.5 watt

R:=1.86 megohms -1 per cent,
0.5 watt

R«=250000 ochms+ 1 per cent,
0.5 watt

Rs=6T8000 ohms 41 per cent,
0.5 watt

Rs=361000 chms 4 1 per cent,
0.5 watt

R7=3.75 megohmsa-+1 per cent,
0.5 watt

Rs=1 megohm 1 per cent,
0.5 watt

Rs=200000 ohms-i-1 per cent,
0.5 watt

Ri0=37500 ohms 41 per cent,
0.5 watt

Ru=12500 ochms +1 per cent,
0.5 watt

Riz=10 megohms+ 5 per cent,
0.5 watt

Riz Ris=1 megohm -+ 5 per cent,
0.5 watt

R11=10000 ohms 4 5 per cent,
0.6 watt

Ri5=1000 ohms 4+ 5 per cent,
1 watt

Ri1s=10 ohms 4+ 5 per cent,
2 watts

Ri17=330 ohms + 5 per cent,
0.5 watt

Ri1s=15000 ohms 45 per cent,
0.5 watt

Rso=Potentiometer,
15000 ohms, 0.5 watt

Rz =Potentiometer,
7500 ohms, 0.5 watt

Re Res=1500 ohms -+ 5 per cent,
0.5 watt

Rau=470 ohms+ 5 per cent,
0.5 watt

Ras=Potentiometer,
12500 ochms, 0.5 watt

R26=12000 ohms + 5 per cent,
0.5 watt

R2;=47000 ohms + 5 per cent,
0.5 watt

R+=130 ohms+4 5 per cent,
0.5 watt

Ra29 R30=68000 ohms 45 per
cent, 0.5 watt

Si=Function-selector switch,
T-cirenit, 5-position

8:=Range-selector switch,
4-circuit, 5-position

Ti1=Power transformer, 125
volts rms, 2.76 ma; 10 volts
rms, 0.25 ampere

pA=Meter, de, 0-200 uyamp

In the diagram the FUNCTION-SELECTOR SWITCH (S,) and RANGE-SELECTOR SWITCH

(S2) are shown in their mazimum 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 apphcatlon 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 ¢

- various functions and ranges.

1 Trade Mark Reg. U. S. Pat. Off.
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GLASS TUBES—Outlines 29-37
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GLASS TUBES —Outlines 38-45
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RCA Tube Division

Technical Publications

Copies of the publications listed below may be obtained from your RCA Tube
Distributor, or direct from Commercial Engineering, Tube Division, Radio
Corporation of America, Harrison, New Jersey.

Electron Tubes

® TUBE HANDBOOK—ALL TYPES HB-3 (73§” x 5). The bible of the industry—
contains over 3000 pages of loose-leaf data and curves on all RCA receiving tubes
including kinescopes, power tubes, cathode-ray tubes, phototubes, and special
tubes. Four deluxe 4-prong binders imprinted in gold. Available on subseription
basis. Price $13.50* including service for first year. Write to Commercial Engineer-
ing for descriptive folder and order form.

¢ RECEIVING TUBE MANUAL—RC-17 (83¢” x 534'")—320 pages. Supersedes RC-~
16. Revised, expanded, and brought up to date. Contains the latest receiving tubes,
including types for black-and-white and color television applications. Features tube
theory written for the layman, application data, Resistance-Coupled Amplifier
Section, and several new circuits for high-fidelity audio amplifiers. Features lie-flat
binding. Price 60 cents.*

¢ PHOTOTUBES BOOKLET—PT-20R1 (1074 x 834'')—16 pages. Phototube theory,
data on 15 types, curves and circuits for light-operated relays, light measurements,
and sound reproduction. Single copy free on request.

¢ RADIOTRONT DESIGNER'S HANDBOOK—4th Edition (834" x 514”)—1500
pages. New enlarged up-to-date 4th edition is comprehensive reference thoroughly
covering the design of radio and audio circuits and equipment. Written for the
design engineer, student, and experimenter. Contains 1000 illustrations, 2500
references, and cross-referenced index of 7000 entries. Edited by F. Langford-Smith
of Amalgamated Wireless Valve Co., Pty., Ltd. in Australia. Price $7.00.*

e POWER AND GAS TUBES FOR RADIO AND INDUSTRY— Bulletin PG-101-A
(1078"" x 834’')—20 pages. Technical information on more than 160 RCA vacuum
power tubes, rectifier tubes, thyratrons, ignitrons, and voltage regulators. Includes
terminal connections. Price 15 cents.*

¢ PHOTOTUBES, CATHODE-RAY AND SPECIAL TUBES—Bulletin CRPS-102-A
(107%" x 834")—20 pages. Completely revised and brought up to date. Technical
information on 1560 single-unit, twin-unit, and multiplier phototubes, cathode-ray
tubes, camera tubes, monoscopes, and types for special applications. Includes
terminal connection diagrams. Price 15 cents.*

o RECEIVING TUBES FOR AM, FM, AND TELEVISION BROADCAST—Bulletin
1275-F (107¢" x 834'')—24 pages. Completely revised and brought up to date. Con~
tains characteristics of more than 495 RCA receiving tubes including kinescopes.
Socket connection diagrams arranged for quick and easy reference. Price 15 cents.*

‘® INSTRUCTION BOOKLETS—Complete authorized information on RCA trans-
mitting tubes and other tubes for communications and industry. Be sure to mention
tube-type booklet desired. Single copy on any type free on request.

® AIR-COOLED TRANSMITTING TUBES MANUAL—TTS3 (834" x 534'')—192 pages.
Published several years ago, this book still retains popularity for instruction pur-
poses. It contains basic information on generic tube types, tube parts and materials,
tube ratings, tube installation and application, transmitter-design considerations,
rectifiers and filters, as well as data on many of the older tube types. Price 35 cents.*

*¥Prices shown apply in U.8.A. and are subject to change without notice.
tTrade Mark Reg. U. S. Pat. Off.
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® HEADLINERS FOR HAMS—Bulletin HAM-103A (107%" x 834'')—4 pages. Tech-
nical information and terminal connection diagrams for 30 RCA “‘HAM” PREFER-
ENCE TYPES: class B modulators, class C amplifiers and oscillators, frequency
multipliers, rectifier tubes, thyratrons, and cold-cathode (glow-discharge) tubes.
Single copy Iree on request.

¢ TUBE PICTURE BOOK—Bulletin TPB-1 (1074’ x 834’/)—16 pages. Collection of
photographs and cutaway drawings of representative tube types. Prepared espe-
cially for use by students. A visual aid for the details of tube construction. Price
25 cents.*

e RCA PREFERRED TYPES LIST—Bulletin PTL-501-D (107%"” 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 INTERCHANGEABILITY DIRECTORY ON TUBES FOR COMMUNICATIONS AND
INDUSTRY —Bulletin ID-1020 (1074"" x 834’')—20 pages. Lists 1600 type designa-
tions of 24 different manufacturers arranged in alphabetical-numerical sequence;
shows the RCA Direct Replacement T'ype or the RCA Similar Type. Price 15 cents.*

® RCA KINESCOPES— Bulletin KB-1022 (1074" x 834’') —20 pages. Characteristics
and basing diagrams for RCA’s complete line of kinescopes. Includes interchange-
ability directory and features a conversion chart helpful in modifying television
receivers for larger kinescopes. Price 25 cents.*

e RCA POWER-TUBE FITTINGS — Bulletin PTF-1012-A (1074" x 834’') — 24 pages.
Lists 39 power-tube fittings designed for supporting and cooling power tubes, and
illustrates their use with power tubes made by RCA and other manufacturers.
Includes exploded-view assembly drawings as well as detail drawings of all fittings.
Price 25 cents.*

Semiconductor Devices
® RCA TRANSISTORS — Bulletin SCD-104 (1074 x 83%'")—8 pages. This new bul-
letin gives technical information on RCA transistors—2N32 and 2N33 point-
contact types, and 2N34 junction type. Bulletin also includes general information
on transistor considerations, characteristics, and operation. Single copy free on
request.

® RCA CRYSTAL DIODES — Instruction booklets containing technical information
on crystal diodes of the germanium point-contact type—general-purpose type
1N34-A, high-back-resistance type 1N54-A, high-conduction type 1N56-A, and
large-signal types 1N38-A, IN55-A, and 1N58-A. Booklets include diode character-
istics and performance curves. Single copy free on request.

Components and Service Parts

® RCA VICTOR SERVICE DATA—Cover RCA Victor radios, phonographs, and
television receivers of 1923 through 1952, Material includes schematic and wiring
diagrams, electrical and mechanical specifications, alignment and adjustment
procedures, complete service parts lists, chassis layouts, and much other useful
servicing data. This material is available in eight bound volumes covering the
years 1923 through 1952.

BOUND VOLUMES—RADIO, PHONOGRAPH, TELEVISION

Volume No. Years Pages Price*®
1 1923 to 1937 880 $3.50
11 1938 to 1942 816 $4.00
IIX 1943 to 1946 290 $4.00
1v 1947 to 1948 566 $6.00
A" 1949 330 $5.00
VI 1950 472 $5.50
VII 19561 304 $5.00
VIII 1952 314 $5.00
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® SERVICE PARTS DIRECTORY FOR RCA VICTOR TV RECEIVERS--SP-1007 (107" x
1634'7)—80 pages. Schematic diagrams and replacement parts-lists for all RCA
Victor television receivers manufactured from 1946 through June 1950 (56 models).
Large-size book opens so that schematic diagrams face corresponding parts lists
for quick reference. Price 75 cents.*

e SERVICE PARTS DIRECTORY FOR RCA VICTOR TV RECEIVERS--SP-1014
(1074’ x 834’") 142 pages. Schematic diagrams, replacement parts lists, and top and
bottom views for all RCA Victor television receivers manufactured in 1950 and
1951 (71 models). Comprehensive index, easy-to-read model numbers, and grouping
of information on each set provide a ready source of reference for the service tech-
nician. Price $1.50.*

® SERVICE PARTS DIRECTORY FOR RCA VICTOR TV RECEIVERS—SP-1021
(1073 x 1634'") 36 pages. Schematic diagrams, wiring diagrams, replacement parts
lists, and top and bottom views for all RCA Victor television receivers manufac-
tured in 1952 (27 models). Comprehensive index includes cross reference of model
names to model numbers and references to proper publications for information on
RCA models made prior to 1952. Price 50 cents.*

e SERVICE PARTS DIRECTORY FOR RCA VICTOR RADIOS—SP-1008 (107¢" x 834'")—
24 pages. Lists stock numbers of major replacement parts by receiver model num-
bers for over 600 RCA Victor radio receivers. Covers period from 1938 through
1950. Price 15 cents.*

o RCA TV COMPONENTS—CTV-1015 (1024 x 834') 24 pages. Presents elec-
trical characteristics and ratings of 88 RCA TV components in an easy-to-use form.
Contains dimensional outlines, chassis cutout dimensions, and five pages of typical
circuits. Many of the tables contain information on associated TV components.
kinescopes, and camera tubes. To provide for quick reference, components are
indexed in numercial order by type designation, and in alphabetical order by their
function. Price 35 cents.*

e RCA COMPONENTS DIRECTORY FOR TV RECEIVERS—SP-1006B (1075" x834")
20 pages. Lists major components of more than 70 brands of TV receivers for which
RCA replacement components are available. Prepared especially for service tech-
nicians and parts distributors. Easy-to-use format simplifies location of proper re-
placement part. Price 25 cents.*

e TV SERVICING. Bulletin TVS-1030 (1074’/ x 834'')—48 pages. This new booklet
contains a compilation of articles on TV trouble shooting, TV tuner alignment, and
TV circuit analysis by two of RCA’s experts in the field of TV servicing and test
equipment—John R. Meagher and Art Liebscher. Price 35 cents.*

e TV SERVICING, SUPPLEMENT 1. Bulletin TVS-1031 (107¢"" x 834'')—12 pages.
This new booklet contains an article by John R. Meagher on solving trouble shoot-
ing problems in those hard-to-service television receivers known to service tech-
nicians as “tough” sets or “dogs.” Emphasizes time-saving component-checking
techniques and proper use of test equipment. Price 15 cents.*

® RCA VICTOR TV SERVICE PARTS GUIDE—SP-2001 (107%" x 834") 12 pages.
Lists stock numbers of major replacement parts for RCA Victor TV sets by re-
ceiver-model number. Covers period from 1946 through 1953. Price 25 cents.*

e RCA VICTOR TUNER PARTS GUIDE—SP-2002 (1074"” x 834'’) Single sheet.
Lists stock numbers of tuner-replacement parts by tuner-chassis numbers. Also
lists tuner-chassis numbers by RCA Victor model numbers. Covers period of 1946

through 1953. Single copy free on request.
e RCA PHONOGRAPH CARTRIDGE GUIDE—SP-2003 (1074 x 83¢’’) Single sheet.

Lists stock numbers of RCA cartridges and replacement styli. Also lists stock
numbers of RCA cartridges and model numbers of record players by RCA Victor

model numbers. Single copy free on request.
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Test and Measuring Equipment

® INSTRUCTION BOOKLETS— Complete instruction booklets, containing specifica-
tions, maintenance and operating data, replacement parts lists, and schematic
diagrams, are available for all RCA test equipment. Instruction booklets for the
following popular instruments are available at the prices indicated.

25 cents each 50 cents each

WO-55A (3" Oscilloscope) WA-44A (Audio Oscillator)
WO-58A (5" Oscilloscope) WO-56A (7" Oscilloscope)
WR-39A (TV Calibrator) WO-57A (3" Oscilloscope)
WR-59A (TV Sweep Generator) WO-57B (3" Oscilloscope)
WR-6TA (Test Oscillator) WO-60C (5 Oscilloscope)
WV-65A (VoltOhmystt) WO-78A (5 Oscilloscope)
WV-75A (VoltOhmystt) WO-79A (3" Oscilloscope)
WV-77A (VoltOhmyst?) WO-T7T9B (3" Oscilloscope)
WV-84A (Microammeter) WO-88A (5" Oscilloscope)
WV-95A (VoltOhmyst?) WR-36A (Dot-Bar Generator)
165 (VoltOhmystt) WR-39B (TV Calibrator)
165-A  (VoltOhmystt) WR-39C (TV Calibrator)
195-A  (VoltOhmystt) WR-40A (UHF Generator)

WR-41A (UHF Generator)
WR-41B (UHF Generator)
WR-49A (RF Generator)
WR-59B (TV Sweep Generator)

WR-59C (TV G
Prices for Booklets on other RCA Wg-Blg gCOIOEt‘;?:e::I') G:;lg;tgrr))

test instruments are available on WR-86A (UHF Sweep Generator)

request. WR-89A (Marker Generator)
WV-37A (Battery Tester)
WV-87A (VoltOhmystt)
WV-9TA (VoltOhmystt)

Batteries

® RCA RADIO BATTERIES FOR FLASHLIGHT, RADIO, AND INDUSTRIAL APPLICATIONS
—BAT-134B (107¢" x 834"')—8 pages. Contains characteristics, terminal connec-
tions, and socket patterns of 82 RCA dry batteries for radio, flashlight, and indus-
trial applications. Includes interchangeability directory, and a battery replacement
guide for 1948 to 1954 inclusive for portable radios. Single copy free on request.

fTrade Mark Reg. U. S. Pat. Off.
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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 Thermionie Vacuum Tubes. McGraw-Hill Book Co., Ine.
CHUTE, G. M. Elecironics in Industry. McGraw-Hill Book Co., Inec,

DoME, R. B. Television Principles. MeGraw-Hill Book Co., Inc.

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inec.
EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc.
EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Ine,
FINk, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc.

FINK, D. G. Television Engineering. McGraw-Hill Book Co., Inc.

GHIRARDI], A. A. Radio and Television Receiver Circuiiry and Operation. Rinehart
and Co., Inc.

GraY, T. S. Applied Electronics. John Wiley and Sons, Inc.

GROB, B. Basic Television. McGraw-Hill Book Co., Inc.

HENNEY, KEITH Radio Engineering Handbook McGraw-Hill Book Co., Ine.
Hoag, J. B. Basic Radio. D. Van Nostrand Co., Inc.

KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc.
MAEDEL, G. F. Basgic Mathematics for Television and Radio. Prentice-Hall, Inec.
MaAaRcUs, A. Elements of Radio. Prentice-Hall, Inc.

MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuils. MeGraw-Hill
Book Co., Inc.

MOYER AND WOSTREL. Radio Receiving and Television Tubes. McGraw-Hill Book
Co., Inc.

PENDER, DELMAR, AND MCILWAIN. Handbook for Electrical Engineers— Communi-
cations and Elecironics. John Wiley and Sons, Inc.

PREISMAN, A. Graphical Constructions for Vacuum Tube Circuils. McGraw-Hill
Book Co., Inec.

Proceedings of the Institute of Radio Engineers (a monthly publication).

RCA TECHNICAL Book SERIES. Eleciron Tubes, Vol. I and Vol. II, RCA Review.

REicH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book
Co., Inec.

RICHTER, WALTHER. Fundamenials of Indusirial Electronic Circuits. McGraw-Hill
Book Co., Inc.

SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc.

TERMAN, F, E. Fundamenlals of Radio. McGraw-Hill Book Co., Inec.
TeERMAN, F, E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc.

The Radio Amateurs Handbook. American Radio Relay League.

VAN pER B, H. J. Thermiontc Vacuum Tubes. McGraw-Hill Book Co., Inc.

ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John
Wiley and Sons, Inc.
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RCA Receiving Types NOT Recommended

For New Equipment Design

Certain receiving tube types should be avoided in the design of
new equipment because they are approaching obsolesecence or have
limited or dwindling demand. Such RCA Types are listed below:

1A5-GT
1C5-GT
1D8-GT
1G6-GT
1Q5-GT
184

1-V

3KP4
5AZ4

bT4
5W4-GT
6X4-G
5Y3-G
bY4-G
5Z3

6A7

6A8
6A8-G
6A8-GT
6AB5/6Nb
6AB7
6AC5-GT
6AD7-G
6AQ7-GT

6AR5
6B4-G
6B8
6BF5
6C5-GT
6C6
6C8-G
6D6
6Fb6
6F5-GT
6F6-G
6F7
6F8-G
6G6-G
6H6-GT
6J7-GT
6J8-G
6K7
6K7-G
6K7-GT
6N7
6QT7
6Q7-GT
6R7

687
6S8-GT
6SAT-GT
6SB7-Y
6SF5-GT
6SF7
68J7-GT
6SK7-GT
6SQ7-GT
6SS7
6ST7
6SZ7
6U5

6X5

TET
10FP4-A
12A8-GT
12AH7-GT
12AW6
12J5-GT
12J7-GT
12K7-GT
12KP4-A
12Q7-GT

128K7-GT
14B8
14CH
14CP4
14H7
16DP4-A
16GP4
16KP4
16LP4-A
16RP4
16TP4
16WP4-A
19AP4-A
19BG6-G
19J6 "
19T8
19X8
24-A
25A6
26W4-GT
2525
2576
25Z26-GT
27

RCA Preferred Types List

35A5
35Y4

3573
35Z4-GT
a1

42

43

45

47

50A5
50C6-G
50X6
50Y7-GT
70L7-GT
71-A

75

77

78

83-V
84/624
117L7/M7-GT
117N7-GT
117P7-GT
117Z6-GT

A list of preferred tube types is available to assist equipment
designers and manufacturers in formulating their plans for future
production of electronic equipment. This list is based on periodic
surveys of the needs of the engineering and manufacturing fields and
keeps abreast of technological advances in tube design and appli-

cation.

A copy of the current list will be gladly furnished on request.
Write to Commercial Engineering, Tube Division, Radio Corpora-
tion of America, Harrison, N. J.
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