CENTS

o i
el RADIO CORPORATION of AMERIGA

FUBE DEPARTMENT ) NARRISON, N. J.

/

!

| TECZHMNIZAL SERIES PC 16
IJ“-—P“A‘I =




CONTENTS

PAGE
ELECTRONS, ELECTRODES, AND ELECTRON TUBES . 3

Electrons, Cathodes, Generic Tube Types, Diodes, Triodes, Pentodes,

Beam Power Tubes, Multi-Electrode and Multi-Unit Types, Kinescopes
ELECTRON TUBE CHARACTERISTICS 11
ELECTRON TUBE APPLICATIONS . 13

Amplification, Rectification, Detection, Automatlc Volume Control

Tuning Indication with Electron-Ray Tubes, Oscillation, Frequency

Conversion, Automatic Frequency Control
ELECTRON TUBE INSTALLATION 47

Filament and Heater Supply, Heater-t o-Cathode Connectlon Plate

Voltage Supply, Grid Voltage Supply, Screen Voltage Supply, Shleld-

ing, Dress of Circuit Leads, Filters, Output-Coupling Devices, High-

Voltage Considerationsfor Kinescopes, Kinescope Safety Considerations
INTERPRETATION OF TUBE DATA 58
RECEIVING T'UBE CLASSIFICATION CHART 62
TuBe TyPES—Technical Data . . . . 65
ELECTRON TUBE TESTING 242
RESISTANCE-COUPLED AMPLIFIERS . . . . . 246
CIRCUITS . .+ + « v« o v v e e 263
OQUTLINES . . . . . . 284
INDEX 301
RECENTLY ADDED TUBE TYPES 305
READING LIST 336

Key to Socket Connection Diagrams
Bottom Views
BC =Base Sleeve G =Grid K =Cathode
BS =Base Shell H =Heater NC =No Connection
C = External Conduc- HyL =Heater Tap for P =Plate (Anode)
tive Coating Panel Lamp IR0 = ke Clmrial
DJ =Deflecting Elec- HwMm = Heater Mid- Eiectrode
trode Tap S = Shell
ES =External Shield IC =Internal Connec- TA =Target
F =Filament tion— =large
Fu =Filament Mid- Do Not Use U =Unit
Tap IS =Internal Shield o =Gas-Type Tube
V' Alphabetical Subscripts B,D,HP,HX,P, and T indicate, respectwely, beam unit, diode
unit, heptode unit, hexode unit, pentode unit, and triode unit in multi-unit types.
v
\ Devices and arrangements shown or described herein may use patents of
RCA or others. Information contained herein is furnished without respon-
sibility by RCA for its use and without prejudice to RCA’s patent rights.
7-53 « . Printed in U, S, A.,
G 'h,. .«



- RCA Receiving Tube
MANUAL

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, radio servicemen,
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 electronic fields. Many
tube types widely used in the design of new electronic equipment
prior to the war are now chiefly of renewal interest; in their place,
new advanced types including the miniatures are being used. Con-
sequently, in the Tube T'ypes Section, the presentation on the older
types has been limited to essential basic data while detailed informa-
tion has been given on the newer more important types.

In addition to the tube types covered in this Manual, the
TuBE DEPARTMENT of RADIO CORPORATION OF AMERICA offers a
complete line of electron tubes including:

CATHODE-RAY TUBES POWER TUBES
Specral-Purpose ‘ Transmitting and
Kinescopes and Industrial Types

(Cabagersth L0foes THYRATRONS & IGNITRONS
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Acorn Types, Lighthouse
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Single-Unat, Twin-Unit, and Specialized-
and Multiplier Types Application Types
For Sales Information For Technical Information
on RCA Tubes, write to on RCA Tubes, write to
Sales Dinsion Commercial Engineering

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

Copyright, 1950, 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
requencies much higher th an 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. Molecules are assumed to be
composed of atoms. According to a present accepted theory, atoms have a nucleus
which is a positive charge of electricity. Around this nucleus revolve tiny charges
of negative electricity known as electrons. Scientists have estimated that these
invisible bits of electricity 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 to glow, 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 ener cherally usg
method of heating the cathoiie . b
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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. Since they must

_gperate 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 thoria. Due to the presence of
thorium, these filaments liberate electrons at a more moderate temperature of
about 1700°C (a bright yellow) and are, therefore, much more economiecal 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 very low temperature of about
700-750°C (a dull red) to produce a copious supply of electrons. Coated filaments
operate very efficiently and require relatively little filament power. However,
each of these cathode materials has special advantages which de-
termine the choice for a particular application.

Directly heated filament-cathodes require comparatively
ey 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,
3V4, and 31. AC-operated types having directly heated filament-
Fig. 1 cathodes include the 2A3 and 5Y3-GT.

An indirectly heated cathode. or heater-cathode, consists of
a thin metal sleeve coated with electron-emitting material. With-
in the sleeve is a heater which is insulated from the sleeve. The 5254750
heater is made of tungsten or tungsten-alloy wire and is used only
for the purpose of heating the cathode sleeve and sleeve coating
to an electron-emitting temperature. Useful emission does not
take place from the heater wire. Fig. 2

CATHODE

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 due to the electrical
separation of the heater from the cathode. Another advantage of the heater-
cathode construction is that it makes practical the design of a rectifier tube with
close spacing between its cathode and plate, and of an amplifier tube with close
spacing between its cathode and grid. In a close-spaced rectifier tube the voltage
drop in the tube is low and the regulation is, therefore, 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.

":::“‘:D'C TUBE TYPES
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the cathode surface and form an invisible cloud in the space around it. -Any posi-
tive electric potential within the evacuated envelope will offer-a strong attraction
to the electrons (unlike electric charges attract; like charges repel).

DIODES

The simplest form of electron tube contains two electrodes, a cathode and an
anode (plate) and is often called a diode, the family name for a two-electrode
tube. In a diode, the positive potential is sup-
plied by a suitable electrical source connected ELECTeoN
between the plate terminal and a cathode {8)
terminal. Under the influence of the positive p_ire PLATE
plate potential, electrons flow from the cathode
to the plate and return through the external (,;,. outPuT
plate-battery circuit to the cathode, thus com- ©0¢
pleting the circuit. This flow of electrons is e
known as the plate current, and may be meas- e
ured by a sensitive current meter. -

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
Y negative. Plate current ﬁows only during the time
g " RECTIFIED OUTPUT when the plate is positive. Hen.ce the current
[ TN~ T "~ through the tube flows in one direction and is

ik

Fig. 8

+

| said to be rectified. See Fig. 4. Diode rectifiers
: are used in ac receivers to convert ac to dc
) voltage for the electrodes of the other tubes in the
receiver. Rectifier tubes may have one plate and
I one cathode. The 1-v and 35W4 are of this form
>‘, and are called half-wave rectifiers, since current
T4 ALTERNATING can flow only during one-half of the alternating-
| VOLTAGE INPUT current cycle. When two plates and one or more
' . cathodes are used in the same tube, current may
Fig. 4 be obtained on both halves of the ac cycle. The
6X4,5Y3-GT, and 5U4-G are examplesof 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 others. 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 increasingly
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. The reason is that all of the electrons emitted
by the cathode are already being drawn to the plate. This maximum current is
called saturation current (see Fig. 5) and because it is an indication of the total
number of electrons emitted, it is also known as the emission currént, or, simply,

5 {
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emission. Tubes are sometimes tested by the meas-

urement of their emission current but it is generally 2 J, l, l
not advisable to measure the full value of emission ET Saturalon PONtEy
because this value would be sufficiently large to cause & w P
change in the tube’s characteristics or even to damage © < /
the tube. Consequently, while the test value of emis- ‘62 /
sion current is somewhat larger than the maximum &2 /
current which will be required from the cathode in £3 L/

the use of the tube, it is ordinarily less than the full 24 |

emission current. The emission test, therefore, is 1)

used to indicate whether the cathode can supply a PLATE VOLTAGE

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,
it follows that 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, such as the 5V4-G
and the 25Z6-GT, having heater-cathodes. In these types the radial distance be-
tween cathode and plate is only about two hundredths of aninch. Another method
of reducing space-charge effect is utilized in the mercury-vapor rectifier tubes,
such as the 83. This tube contains a small amount of mercury, which is partially
vaporized when the tube is operated. The mercury vapor consists of mercury
atoms permeating the space inside the bulb. These atoms are bombarded by the
electrons on their way to the plate. If the electrons are moving at a sufficiently
high speed, the collisions will tear off electrons from the mercury atoms. When this
happens, the mercury atom is said to be ““ionized,” that is, it has lost one or more
electrons and, therefore, is charged positive. Ionization, in the case of mercury
vapor, is made evident 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 has a‘
small voltage drop between cathode and plate (about 15 volts). This drop is prac-
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.

An ionic-heated-cathode rectifier tube is another type which depends for
its operation on gas ionization. The 0Z4 and 0Z4-G are tubes in this classification.
They are of the full-wave design and contain two anodes and a coated cathode
sealed in a bulb under 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 bom-
bardment of the cathode by the ions from 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 instantaneously positive and the cathode. Under
normal operating voltages, ionization does not take place between the anode that
isnegative and the cathode. This, of course, satisfies the requirements for rectifica-
tion. The initial small flow of current through the tube is sufficient to raise the
cathode temperature quickly to incandescence whereupon the cathode emits elec-
trons. 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.

6
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The grid usually is a winding of wire 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 unobstructed by the turnsof the grid. The purpose
of the grid is to control the flow of plate current. When a tube is used as an ampli-
fier, a negative dc voltage is usually applied to the grid. Under this condition the
grid does not draw appreciable current.

The number of electrons attracted to ELECTRON
the plate depends on the combined effect st ()
of the grid and plate polarities. When the =
plate is positive, as is normal, and the
de grid voltage is made more and more
negative, the plate is less able to attract
electrons to it and plate current decreases.
When the grid is made less and less nega-
-tive {(more and more positive), the plate
more readily attracts electrons to it and
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 input eircuit. 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.

PLATE
CURRENT

ouTPUTY

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 screen, the tube has four electrodes
and is, accordingly, called a tetrode. The AR
screen is mounted between the grid and HEOW
the plate and acts as an electrostatic
shield between them, thus reducing the
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
screen and this bypass capacitor, the
grid-plate capacitance of a tetrode is
made very small. In practice, the grid- Fig. 7
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. But because of
the comparatively large space between wires of the screen, most of the electrons
drawn to the screen pass through it to the plate. Hence the.screen: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. Representative screen-grid types are the 32 and 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 swihgs lIower than the screen voltage. This
effect lowers the plate current and limits the permissible plate-voltage swing for
tetrodes.

The plate-current limitation is removed when a fifth electrode is placed within
the tube between the screen and plate. This fifth electrode is known as the sup-
pressor (grid No. 3) and is usually eonnected to the cathode. Because of its nega-

ELECTRON
FLOW

(A)
&/
PLATE PLATE
SCREEN  CURRENT

SUPPRESSOR
G ]

gOUTPUT

INPUT

" 1
md U U D
Fig. 8

tive potential with respect to the plate, the suppressor retards the flight of second-
ary electrons and diverts them back to the plate where they cannot cause trouble.
The family name for a five-electrode tube is “pentode”. In power-output pentodes,
the.suppressor makes possible higher power output with lower grid-driving voltage;
in radio-frequency amplifier pentodes the suppressor makes possible high voltage
amplification at moderate values of plate voltage. These desirable features are
due to 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 sereen voltage without serious
loss in signal-gain capability. Representative pentodes used for power amplifica-
tion are the 3V4 and 6K6-GT; representative pentodes used for voltage amplifica-
tion are the 1U4, 6SJ7, 12SK7, and 6BAS6.

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, a screen, a plate, and, optionally, a sup-

8
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pressor grid. When a beam power tube is designed without an actual suppressor,
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 provided 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 //?

INTERNAL
EOTGIERE STRUCTURE
GRID — OF
SCREEN TYPE 6L6
BEAM POWER
TUBE

A~

]
(. N~
PLATE

ol o Fig.9

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 typesareintended 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 6F'6, 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 6F6, besides its use as a power-output pentode,
can also be connected as a triode and used as a driver for a pair of 6L6’s.

The second class includes multi-unit tubes such as the twin-diode triodes
6BF6 and 6SQ7, as well as the twin-diode pentodes 1F7-G and 12C8 and the
twin class A and class B types 12AU7 and 6N7, respectively. In this class also is
included the multi-unit type 117N7-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 6U5,6E5, and 6AB5/6N5. 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.
Typical of this third class are the pentagrid-converter types 1R5, 6BE6, and 6SAT.
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 ¢he 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 electromagnetically by
means of a deflecting yoke placed on the neck of the tube. Fig. 10 shows the struc-
ture of the gun section of a kinescope and illustrates 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.

The screen is a white-fluorescing phosphor (No. 4) of either the silicate or the
sulfide type. The spectral distribution of the energy emitted by the silicate type is
shown by the curve in the TUBE TYPES SECTION under type 5TP4, and that
for the sulfide type in the same section under type 12LP4-A. The persistence of
the phosphorescence exhibited by either type of the phosphor No. 4 is such that its
brightness does not exceed 7 per cent of the peak value in 33 milliseconds after
excitation is removed.

Complete classification of tubes by services and filament or heater voltages is
given on the chart at the beginning of the TUBE TYPES SECTION.

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 given in curve form, they are called
characteristic curves and 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 Dynamic Characteristics are the values obtained with
an ac voltage on the control grid under various conditions of dc 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
control-grid bias voltages, while the transfer-characteristic curve is obtained by
varying control-grid bias voltage and measuring plate current for different plate
voltages. A plate-characteristic family of curves is illustrated by Fig. 11. Fig. 12
gives the transfer characteristic family of curves for the same tube.

Dynamic characteristics include amplification factor, plate resistance, control-
grid—plate transconductance and certain detector characteristics, and may be
shown in curve form for 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 grid 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 u of a tube is useful for
calculating stage gain. This use is discussed in the ELECTRON TUBE APPLI-
CATIONS SECTION.

Plate resistance (rp) of a radio 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
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 is also 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 dc plate current at
full signal, or

power output watts
average dc plate volts X average dc 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

12
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The input capacitance of an electron tube is the capacitance betweeh the in-
put electrode and all other electrodes, except the output electrode, connected
together. When input capacitance measurements are made, it is usual practice
to ground the output electrode and to connect such elements as the heater and
shields together with the other electrodes.

The output capacitance of an electron tube is the capacitance between the
output electrode and all other electrodes, except the input electrode, connected
together. When output capacitance measurements are made, it is usual practice
to ground the input electrode and to connect such elements as the heater and
shields together with the other electrodes.

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

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 low 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 lows 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
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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 59 for triodes and the conventional 7 to 109, for tetrodes or pentodes.
Distortion can be reduced below these figures by means of special circuit arrange-
ments 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
grid, but of increased amplitude. This 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. Since 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. 13 gives a graphical illustration of this method of ampli-
fication 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. 14 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 miecromhos 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. 15 shows graphically how the gain approaches the mu of the tube
as load resistance is increased. From the curve it can be seen that to obtain high
gain in a voltage amplifier, a high value of load resistance should be used.

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

14
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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 over-heat 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 grid-emission effects is nearly completely offset by an increase
in bias due to the voltage drop across the cathode resistor. The recommended
values of plate resistor and grid resistor for the tube types used in resistance-coupled
circuits, and the values of gain obtainable, are shown in the RESISTANCE-
COUPLED AMPLIFIER SECTION.
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The input impedance of an electron tube, that is, the impedance between grid
and cathode is made up 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
signal. The input impedance is very high at audio frequencies when a tube is
operated with its grid biased negative. Hence, in a class A, or class AB, transformer-
coupled audio amplifier, the loading imposed by the grid on the input transformer
is negligible. The secondary impedance of a class A, or class AB, input transformer
can, therefore, be made very high since the choice is not limited by the input
impedance of the tube; however, transformer design considerations may limit the
choice. At the higher radio frequencies, the input impedance may become very low
even when the grid is negative, due to the finite time of passage of electrons be-
tween cathode and grid and to the appreciable lead reactance. This impedance
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 a modified construction of a pentode or a
tetrode type and is 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
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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
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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 han-
dle both large and small input signals with minimum distortion over a wide range.

Fig. 16 illustrates the construction of the control grid in such a tube. The
remote-cutoff ‘action is due to the structure of the grid which provides a variation
in amplification factor with change in grid bias. The grid is wound with open
spacing at the middle and with close spacing at the ends. When weak signals and
low grid bias are applied to the tube, the effect of the non-uniform turn spacing of
the grid on cathode emission and tube characteristics is essentially the same as for uni-
form spacing- As the grid bias i 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 action changes the gain
of the tube so that large signals may be handled with minimum distortion due to
cross-modulation and modulation-distortion. Fig. 17 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 smail ~rid-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. Since remote-cutoff types can ac-
commodate large and small signals, they are particularly suitable for use in sets
having automatic volume-control. Remote-cutoff tubes also are known as variable-
mu types. 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 to supply 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 6L.6 have still higher power sensitivity and efficiency and have higher
power-output capability than triode or conventional pentode types.

A class A power amplifier is used also 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.
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Power tubes connected in either parallel or push-pull may be employed as
class A amplifiers to obtain increased output. The parallel connection (Fig. 18)
provides twice the output of a single tube with the same value of grid-signal voltage.
With this connection, the 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. 19), although it
requires twice the grid-signal voltage, has, in addition to providing increased power,
othier important advantages over single-tube operation. Distortion caused by even-
order harmonics and hum caused by plate-voltage-supply fluctuations are either
eliminated or decidedly reduced through cancellation. Since distortion for push-
pull operation is less than for single-tube operation, appreciably more than twice
single-tube output can be obtained by decreasing the load resistance for the stage
to a value approaching the load resistance for a single tube. For either parallel or
push-pull class A operation of two tubes, all 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. Should
oscillations occur with either type of connection, they can often be eliminated by
connecting 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 dc 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 the per cent
second-harmonic distortion can also be determined. The calculations are made
graphically and are illustrated in Fig. 20 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 (Eco) = —(0.68 X Ep)/u

where Ey, is the chosen value in volts of de plate voltage at which the tube is to be
operated, and . 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,,
whieh is twice the value of I, and corresponds to the value of the maximum-signal
plate current Imax. (4) Locate the point X on the de bias curve at zero volts,
E, = 0, corresponding to the value of Imax. (5) Draw a straight line XY through
X and P.

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 t0 (Emax — Emim) divided
by (Imax — Imin), where E 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 de-operated filament. When, however, the filament is
ac-operated, the calculated value of dc 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
no-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 de 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.
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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 Emax and Imin; during the positive swing,
they reach values of Enin and Imax. Since power is the product of voltage and cur-
rent, 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
formula:

Imax+ Imin Io

L s 2

% 2nd-harmeonic distortion = Tmax = Imin X 100

where I, is the zero-signal plate current in amperes. In case the distortion is ex-
cessive, the load resistance should be increased or decreased slightly and the cal-

culations 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. 20. 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
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(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)

3 = 3.52 watts

Power output =

The resistance represented by load line XY is

(365 - 105)
{012 -0.012) ~ 2410 ohms
If now the values from the curves are substituted in the distortion formula,
we obtain 0124 0.012_ o
2 "
% 2nd-harmonic distortion = T oiz2-0012 X 100 = 5.5%,

It is customary to select the load resistance so that the distortion does not
exceed five per cent. When the method shown is used to determine the slope of the
load resistance line, the second-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 ohms
will give a distortion of about 4.9 per cent. The power output is reduced only
slightly to 3.5 watts.

Operating conditions for triodes in push-pull depend on the type of 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 power output for triodes in push-pull class A
operation is as follows: Erect a vertical line at 0.6E, (see Fig. 21), intersecting the
E. = 0 curve at the point I;n,x. Then, I,y is determined from the curve for use in

the formula
Power output = (Imax X Eo)/b

If Imay is expressed in amperes and E, in volts, power output is in watts.
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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 - 0.6Eo)/Imax
E, is expressed in volts, Imax in amperes, and R, 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. Ther, 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
voltage of 1.4 X 300 = 420 volts. (Since cutoff bias is approximately —115 volts at a
plate voltage of 420 volts, one-half of this value is —57.5 volts bias.) At this bias,
the plate current is found from the plate family to be 0.054 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 300 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 E¢ = 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 (Ryp) = 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. 22.
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From a point A just above the knee of the zero-bias curve, draw arbitrarily
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 AO,. On the same line, lay off an
equal distance O,A,;. For optimum operation, the change in bias from A to O,
should be nearly equal to the change in bias from O, to A,. If this condition can not
be met with oneline, as is the case for the line first chosen, then, another shauld be
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—— —

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 R, may then be substituted in the following formula for calcu-
lating power output.
Power output = (Imax — Imint 1;21 (Ix - Iy)]?Rp

In both of these formulas, I is in amperes, E is in volts, R is in ohms, and
power output is-in watts. Iy and Iy are the current values on the load line at bias
voltages of E¢,=V —0.707V=0.293V and E¢;=V 4 0.707V=1.707V, respectively.

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

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

Imax = Imin — 1.41 (Ix ~Iy)
Emax = Tmin T AT (= Ty < 190

% total (2nd and 3rd) harmonic distortion = VTG IndITF (oard)d

X 100

% 2nd-harmonic distortion =

% 3rd-harmonic distortion =

The conversion curves given in Fig. 23 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- 0a 06 08 «O 15 20 25
ating conditions. For instance, suppose it is 7
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- A
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 /r
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plate voltage to the plate voltage of the pub- / y,
lished data. In the example, this ratio is &

200/250 = 0.8. This figure is the Voltage Con-
version Factor, Fe. 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 screen 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, /
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Thus, to find the power output for the new VOLTAGE CONVERSION FACTOR (Fg)
conditions, determine the value of F, for a Fig. 23

21



RCA RECEIVING TUBE MANUAL

voltage conversion factor of 0.8. The chart shows that this value of F, 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
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.

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 grid current. In class AB,, the peak
signal voltage is greater than the bias so that the grids are driven positive and
draw grid 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 result 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. 24. 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 only a small effect on the power output. Grid bias cannot
be neglected, however, since it is used to find the zero-signal plate current and, from
it, ‘the zero-signal plate dissipation. Since the grid bias is higher in class AB, than
in class A service for the same plate voltage, this ‘‘overbiased’’ condition permits
the use of a higher signal voltage 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. 24, 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 is another form of the formula, given under
push-pull class A amplifiers, Rpp = 4(Eo— 0.6E) /Imax, but is more general. Power
output = (Imax/+/2)? X Rpp/4, where Imax is the peak plate current at zero grid
volts for the load chosen. This formula simplified is (Imax)? X Rpp/8. The maximum-
signal average plate current is 2Iyax/7 or 0.686 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 simplified
formulas are:
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Power output (for two tubes) = (Imax X Eo)/5
Plate-to-plate load resistance (Rpp) = 1.6Eo/Imax

where Eois in volts, Imay is in amperes, R, 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. 24 illustrates the application of the method to a pair of 2A3’s oper-
ated at E, = 300 volts. The tubes have a plate-dissipation rating each 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 Im. = 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 watts

At this point, it is well to determine the plate dissipation and to compare it
with the maximum rated value. From the average plate current formula (0.636 Imax)
mentioned previously, the 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 84.2 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 a plate-to-plate load resistance of 3000 ohms. From the formula for Rpp,
the value of I’ is found to be 0.4 ampere. The load line for the 3000-ohm load
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/v2 )% Rpp/4 = (0.2/1.41)2 3000/4 = 15 watts

Proceeding as in the first approximation, we find that the maximum-signal average
plate current, 0.636Imayx, is 0.127 ampere, and the maximum-signal average power
input is 88.1 watts. This input minus the power output is 38.1 - 15 = 23.1 watts.
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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. 25 is a
curve of instantaneous values of plate current and dc grid-bias voltages taken from
Fig. 24. Values of grid bias are read from each of the grid-bias curves of Fig. 24
along the load line and are transferred to Fig. 25 to produce the curved line from
A to C. A tangent to this curve, starting at A, is drawn to intersect the grid-voltage
abscissa. The point of intersection, B, is the operating grid bias for fixed-bias
operation. In the example, the bias is —60 volts. Refer back to the plate family at
the operating conditions of plate volts = 300 and grid bias = —60 volts; the zero-
signal plate current per tube is seen to be 0.04 ampere. This 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-harmonic distortion, however, which may
be larger than permissible, can be found by means of composite characteristic
curves. A complete family of curves can 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 voltige 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-
structed with only two points (see Fig. 24). These two points are obtained from
deviations above and below the operating grid and plate voltages. In order to find
the curve for a bias of -30 volts, we have assumed a 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 + 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. 24. 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.

Ths = (2Io.s - Imax)/3

In the example, where Io.5is 0.097 ampere and Imax is 0.2 ampere, In; = (2 X 0.097 -
0.2)/3 = (0.194-0.2) /3 = —0.006 /3 = —0.002 ampere. (The fact that In; 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. Iy; 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
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Ihi = 2/3 (Imax + Io.s)

In the example: Iy; = 2/3 (0.2 + 0.097) = 0.198 ampere. Then, the percentage of
third-harmonic distortion is (Ins/In;) 100 = (0.002/0.198)100 = 19, 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
somewhat more than half the electrical cycle but less than the full cycle, 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 obtaining
high power output 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. With either
a high load resistance or excessive signal swing, the plate-dissipation rating will be
exceeded, distortion will be high, and the driving power will be unnecessarily 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 new value-of no-signal plate current, class B amplification has the same
advantage as class ABs, i.e., large power output can be obtained without excessive
plate dissipation. The difference between class B and class AB; is that, in class B,
plate current is cut off for a larger portion of the negative grid swing, and the signal
swing is even larger than in class AB, operation.

Because a class B amplifier is usually operated 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 deliver-
ing 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 amplification 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 can 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, 6A6, and
1G6-GT.

An inverse-fecdback circuit, sometimes called a degenerative circuit, is one
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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-
voltage type of inverse feedback to a
power output stage using a single
beam power tube is illustrated by
Fig. 26. In this circuit, R,, Ry, and C
are connected across the output of
the 6L6 as a voltage divider. The
secondary of the grid-input trans-
Rz former is returned to a point on this
voltage divider. Capacitor C blocks
o) the dc plate voltage from the grid.
However, a portion of the tube’s af
output voltage, approximately equal
to the output voltage multiplied by the fraction R./(R: 4+ R,), is applied to the
grid. A decrease in distortion results which is explained in the curves of Fig. 27.

.|” .

Fig. 26

Consider first the amplifier without the use of inverse feedback. Suppose that
when a signal voltage ez 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’p. 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.
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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’p, 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’pr. 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 the correction of distortion has been applied by inverse feedback, 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’p is the component of plate current due to the signal voltage on
the grid. The algebraic sum of these two components gives the resultant plate
current shown by the solid curve of ip. Since ip is the plate current that would
flow without inverse feedback, it can be seen that the application of inverse feed-
back 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 power output as
well as a decrease in distortion. However, by increasing the signal voltage, it is
practical to bring the power output back to its full value. 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.

Inverse feedback may also be applied to resistance-coupled stages as shown
in Fig. 28. The circuit is conventional except that a feedback resistor, Rs, is con-
nected between the plate 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 in the
output circuit to reduce response at high audio frequencies. Inverse-feedback cir-
cuits can also be applied to push-pull class A and class AB, amplifiers. When the
cireuit in Fig. 26 is used in push-pull, the input transformer must have a separate
secondary for each grid. Inverse feedback is not recommended for use in ampli-
fiers drawing grid power because of the resistance introduced in the grid circuit .

Constant-current inverse feedback is
usually obtained by omitting the bypass
capacitor across a cathode resistor. This
method decreases the gain and the dis-
tortion but increases the plate resistance
of the tube. When the plate resistance
of an output tube is increased, the output
voltage rises at the resonant frequency of
the loudspeaker and accentuates hang-
over effects. Fig. 28

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.
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When inverse feedback is used with a pentode, the total driving voltage required
for full power output may be inconveniently large. Because a-beam power tube
gives full power output on a comparatively small driving voltage, inverse feedback
is especially applicable to beam power tubes. By means of inverse feedback, the high
efficiency and high power output of beam power tubes can be combined with
freedom from the effects of varying speaker impedance.

Another important application of inverse feedback is in the cathode follower
circuit, an example of which is given in Fig. 29. In this application, there is no load
resistance in the plate circuit; the output is taken from the load resistance in the
cathode circuit. The voltage amplification of a cathode follower may be expressed
by the following convenient formulas.

For a triode:
amplification factor X load resistance
plate resistance + load resistance X (amplification factor + 1)

Voltage amplification =

For a pentode:

Voltage amplification = transconductance X load resistance

T 3 (transconductance X load resistance)

Resistance values are in ohms; transconductance values are in mhos. From
these formulas it can be seen that the voltage amplification is always less than unity.

INPUT
SIGNAL 0
ouUTPUT
L RESISTANCE | VOLTAGE
fth gL
c < B L

Fig. 29

In addition to having a wide frequency response, the cathode follower has the
features of high input impedance and low output impedance. These features permit
the cathode follower to be used to match a high-impedance source to a low-im-
pedance load. Typical applications would be the connection of a high-impedance
crystal phonograph pickup to a low-impedance transmission line, or the connection
of a wide-band, high-impedance, video signal source to a low-impedance trans-
mission line. In audio applications, however, the use of an unbypassed cathode
resistor, as required by a cathode-follower stage, is not recommended unless the
signal level of the stage is fairly high and the gain of the succeeding stages is moderate.

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-
eonductance.

Required transconductance (micromhos) = 1,000,000

output impedance (ohms)

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. 23 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.
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For triode:
output impedance X plate resistance

Cathode load resistance = plate resistance — output impedance (1 + amplification factor)

For pentode:

output impedance
Cathode load resistance ={= i D!

(transconductance X output impedance)

Resistance and impedance values are in ohms; transconductance values are
in mhos.
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Fig. 30

If the value of the cathodeload resistance calculated to give the required output
impedance does not give the required operating bias, the basic cathode-follower
circuit ean be modified in a number of ways. Two of the more common modifica-
tions are given in Figs. 30 and 31. In Fig. 30 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. 31 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
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 tuhe 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 transconductance =l—’ng%)m= 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 = 62500 — 500 (100 + 1) 2600 ohms

The voltage across this resistor when the plate current of 0.0012 ampere flows
is 2600 X 0.0012 = 3.12 volts. Since 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
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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 + 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.
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 X 54000
54000 — 500 (70 + 1)

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 6ATS6 is

Cathode load resistance = = 1460 ohms

Voltage amplification = groes 7_0 ;;6104?,?0 v 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. 31 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 capacitor connected in series
across the primary of the output transformer. Connected in this way, the filter is
in parallel with the plate load impedance reflected from the voice-coil by the 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 cycles
or higher is equal to the voltage gain at 400 cycles. A method of determining the
proper value of capacitance for the filter is to make two measurements of the
output voltage across the primary of the output transformer: first, when a 400-
cycle 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 uf.
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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
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
signal. 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. ’

C1, Cs, Cs5 = 0.1 uf
Caz, Ci, Cs = 0.5 uf

Ri = 1-Megohm Potentiometer
(Volume Control)

R: = 1 Megohm
Rs, Rs = 100,000 ohms, 1 watt

TYPE 6HB

Rg 100v. | Ra= 1-Megohm Poteatiometer
] (Expansion Control)
ov. 5 Rs= 10,000 ohms, 0.1 watt
3 Rs = 100,000 ohms, 0.1 watt
-ov Rx = 250,000 ohms, 0.1 watt
-13V. Re = 500,000 ohms, 0.1 watt
o O SEE
NOTE
DELAY VOLTAGE = &
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A volume expander circuit is shown in Fig. 32. 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 6L7 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 6HS6, 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 Rs increases,
and the bias on grid No. 3 of the 6.7 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
6L7 should not exceed a peak value of 1 volt. This value is of the same order as the
voltage obtainable from a magnetic phonograph pick-up. 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
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with respect to each other. Thus, when the signal voltage input to a push-pull
stage swings the control grid of one tube in a positive direction, it should swing
the other grid 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.

Fig. 33 shows a push-pull power amplifier, resistance-coupled by means of a
phase-inverter circuit to a single-stage triode T,. Phase inversion in this circuit
is provided by triode T.. The output voltage of T, is applied to the grid of Ts. 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 Ts. When the
cutput 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 adg -
plate of T in the negative direction. VOETAGE
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 Ey,
(Rs+ Rs)/ Rsshould equal the volt-
age gain of Ty. Under the conditions
where a twin-type tube or two Fig. 33
tubes having the same characteristics are used at T, and T, R4 should be equal to
the sum of Rz and Rs. The ratio of Ry4+R;to Ryshould 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 Ry divided by the voltage gain of T,; R; is equal to R,
minus R;. Values of R;, Rs, 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,. A
phase-inverter circuit using a 128C7 is shown in the CIRCUIT SECTION.

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 where
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 limiter 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-resistor-and-capacitor bias with plate and screen
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 volt-
age 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
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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
that excessive attenuation toward the edges of the band, in the rf or if stages, will
cause distortion. This means that, in a high-fidelity receiver, the amplifiers must
be capable of amplifying, for the maximum permissible frequency deviation of 75
kilocycles, a band 150 kilocycles wide. Suitable tubes for this purpose are the
6BA6 and 6BJ6.

RECTIFICATION

The rectifying action of a diode finds un important application in supplying a
receiver with de 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. 34. 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, screens, and grids of the tubes in the receiver.

A half-wave rectifier and a full-wave rectifier circuit are shown in Fig. 35. 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
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plate is positive with respect to the cathode. In the
full-wave circuit, current flows to the filter on every
half-cycle, through plate No. 1 on one half-cycle
when plate No. 1 is positive with respect to the
cathode, and through plate No. 2 on the next half-
cycle when plate No. 2 is positive with respect to the
cathode. Because the current flow to the filter is
more uniform in the full-wave circuit than in the
half-wave circuit, the output of the full-wave circuit
requires less filtering. Rectifier operating informa-
tion and circuits are given under each rectifier tube
type and in the CIRCUIT SECTION, respectively.

Parallel operation of rectifier tubes furnishes
an output current greater than that obtainable
with the use of one tube. For example, when two
full-wave 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
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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
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 voliage-doubler circuit of simple form is shown in Fig. 36. 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.

+e The action of a voltage doubler is briefly as
follows. On the positive half-cycle of the ac

T
o pe . . .
1 ouTPuT input, that is, when the upper side of the ac
-E input line is positive with respect to the lower
—, side, the upper diode passes current and feeds

AC
INPUT

T),T2 = SEPARATE FILAMENT a positive charge into the upper capacitor. As
TRANSFORMER WINDINGS positive charge accumulates on the upper plate
Fig. 36 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. As 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 cycle.

Two rectifier types especially designed for use as voltage doublers are the
2576-GT 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. 37 and 38.

With the full-wave voltage-doubler circuit in Fig. 87, 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 presents certain disadvantages when the heaters of all the tubes in the 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. 38 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 cycle, discharges in series with the line voltage through the other half of the
tube. This circuit is called a half-wave voltage doubler because rectified current
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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.

VOLTAGE~DOUBLER CIRCUIT VOLTAGE ~ DOUBLER CIRCUIT
FULL -WAVE HALF - WA!

" |

oC
L.
4 ouTpUT

+
| I
3 [
A AAY%
R=HEATERS OF OTHER TUBES IN SERIES
WITH VOLTAGE-DROPPING RESISTOR
R=PROTECTIVE RESISTOR

Fig. 37 Fig. 38

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 funection is performed
is called the demodulator or detector stage.

I J| ﬂ\_l' (M
N

UNMODULATED AF MODULATING
RF CARRIER WAVE AMPLITUDE -MODULATED
F WAVE

Fig. 39

The effect of amplitude modulation on the waveform of the rf wave is shown
in Fig. 39. 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 can be amplified to drive
headphones or a loudspeaker.

A diode-detector circuit is shown in Fig. 40. The action of this circuit when a
modulated rf wave is applied is illustrated by Fig. 41. The rf voltage applied to
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 rf voltage, capacitor C charges up to the peak value of the rf voltage.
Then as the applied rf voltage falls away from its peak value, the capacitor holds
the 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
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diode current is cut off, the capacitor discharges from (b) to (¢) through the diode
load resistor R. When the rf voltage on the anode rises high enough to exceed
the potential at which the capacitor holds the cathode, current flows again and

Fig. 40

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. 41, is somewhat 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 describe the action of a diode detector is to consider the
circuit as a half-wave rectifier. When the rf signal on the plate swings positive,
the tube conducts and the rectified current flows through the load resistance R.
Because the de output voltage of a rectifier depends on the voltage of the ac input,
the dc voltage across C varies in accordance 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 connectlon
generally do not Justlfy the extra circuit comphcatlon

The diode method of detection has the advantage over other methods in that it
produces less distortion. The reason is that the dynamic characteristics of a diode
can be made more linear than that of other detectors. A diode has the disadvan-
tages that it does not amplify the signal, and that it draws current from the input
circuit and therefore reduces the selectivity of the input circuit. However, because
the diode method of detection produces less distortion and because it permits the
use of simple ave circuits without the necessity for an additional voltage supply,
the diode method of detection is most widely used in broadcast receivers.

A typical diode-detector circuit using a twin-diode triode tube is shown in
Fig. 42. 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 Rs. In a typical circuit, resistor R, may be tapped so
that five-sixths of the total af voltage across R, is applied to the volume 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 dec 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. 43. 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

TO GRID
OF NEXT
AUDIO
STAGE

Fig. 42 Fig. 43

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. 42 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. Since 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 bias voltage. The variations
in bias voltage are then a small percentage of the total bias and hence produce small
distortion. Tubes taking a fairly large bias voltage are types such as the 6BF6 or
6ST7 having a2 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. 44. In this circuit, the grid is
biased almost to cutoff, i.e., operated so that the plate current with zero signal is
practically zero. The bias voltage can be obtained from a cathode-bias resistor, a
C-battery, or a bleeder tap. Because of the high negative bias, only the positive
half-cycles of the rf signal are amplified by the tube. The signal is, therefore,
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. 45, is somewhat
more sensitive than the grid-bias method and gives its best results on weak signals.
In this circuit, there is no negative dc bias voltage applied to the grid. Hence, on
the positive half-cycles of the rf signal, current flows from grid to cathode. The
grid and cathode thus act as a diode detector, with the grid resistor as the
diode load resistor and the grid capacitor as the rf bypass capacitor. The voltage
across the capacitor then reproduces the af modulation in the same manner as
has been explained for the diode detector. This voltage appears between the grid
and cathode and is therefore amplified in the plate circuit. The output voltage
thus reproduces the original af signal.

In this detector circuit, the use of a high-resistance grid resistor increases
selectivity and sensitivity. However,improved af response and stability are obtained
with lower values of grid-resistor resistance. This detector circuit has the advantage
that it amplifies the signal but has the disadvantage that it 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. 46. In this type of transmission, the frequency of the rf wave deviates from
a mean value, at an af rate depending on the
L] || L{] { ||
I”|||I ||||”||||| l |||I 1l

modulation, by an amount that is determined in

”| the transmitter and is proportional to the am-

_|_|_|_l|_|| ’JTH__HJ_WF‘ | plitude of the af modulation signal. For this

||| || type of modulation, a detector is required to

.|| “ H || ‘” discriminate between deviations above and be-

unmooun.n:o RF CARRIER low the mean frequency and to translate those

deviations into a voltage whose amplitude va-

ries at audio frequencies. Since the deviations

oceur at an audio frequency, the process is one

of demodulation, and the degree of frequency

deviation determines the amplitude of the de-
modulated (af) voltage.

A simple circuit for converting frequency
variations to amplitude variations is a circuit
which is tuned so that the mean radio fre-
quency is on one slope of its resonance charac-
teristic, as at A of Fig. 47. With modulation,
the frequency swings between B and C, and

Fig. 46 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 1s 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

The faults of the simple circuit are overcome in a push-pull arrangement,
sometimes called a discriminator circuit, such as that shown in Fig. 48. Because
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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
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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
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. 48

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. 49.
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Fig. 49

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. 50) and is, therefore, insensitive to changes in the differences in the
voltages due to amplitude modulation of the rf carrier.
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The basic ratio detector is given in Fig. 50. 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.

DIODE 1
IF
INPUT T J _Lca
o— =
ca ¢
-~ £ L -
~ ad T R
T, 7 cal 2

DIODE2 =
Fig. 50

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 Cs 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
fluctuations 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
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
Gaef at the antenna changes, the ave circuit reduces the

resultant change in the voltage output of the last
if stage and consequently reduces the change in
the speaker’s output volume.
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Fig. 51

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. 51. 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
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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 C, as
negative bias on the grids of the preceding stages. Then, when the signal strength
at the antenna increases, the signal applied to the avc 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 circuit 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 cireuit acts to
prevent change in the output of the last if stage, and thus acts to prevent 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 OU;PUT =
drop across R, varies with the modulation OF LAST :=2d]

of the carrier being received. If ave volt- 150 STACE |
age were taken directly from R; without

filtering, the audio variations in ave volt- 0V EREA

age would vary the receiver’s gain so as to bAvE

smooth out the modulation of the carrier. ~3V(MIND T

To avoid this effect, the ave voltage is C2 B [_yAJgLfr'[ER

taken from the capacitor C. Because of
the resistance R, in series with C, the ca- Fig. 52

pacitor C ean charge and discharge at only

a comparatively slow rate. The avc 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
insignal due to fading, but prevents the circuit from smoothing out audio modulation.

It will be seen that an ave circuit 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. 51, a certain amount of avc negative bias is applied
to the preceding stages on a weak signal. Since it may be desirable to maintain
the receiver’s rf and if gain at the maximum possible value for a weak signal, ave
eircuits are designed in some cases to apply no avc bias until the signal strength
exceeds a certain value. These avce circuits are known as delayed ave, or, dave
circuits.-A dave circuit is shown in Fig. 52. In this circuit, the diode section D,
of the 6H6 acts as detector and avc 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 avc circuit applies an increasing avc bias
voltage to the controlled stages. In this way, the circuit regulates the receiver’s
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gain for strong signals, but permits the gain to stay constant at a maximum value
for weak signals.

It can be seen in Fig. 52 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.

TUNING INDICATION WITH ELECTRON-RAY TUBES

Electron-ray tubes are designed to indicate visually by means of a fluorescent
target the effects of a change in controlling voltage. One application of them is as
tuning indicators in radio receivers. Types such as the 6U5, 6E5, and the 6AB5/6N5

contain two main parts: (1) a triode

C‘}_T,ESQE ——— /j'-‘é%‘}\%?ﬁgm which operates as a de amplifier and
SHIELD 7, L RAY-CONTROL (2) an electron-ray indicator which is
-} |~ ELECTRODE located in the bulb as shown in Fig. 53.

1 The target is operated at a positive
=L, _,——'LRL'AOTDEE voltage and therefore attracts elec-
B trons from the cathode. When the elec-

trons strike the target they produce a

e glow on the fluorescent coating of the

TE'ROISE’ 1l _ﬁ’b/“ '{ CATHODE target. Under these conditions, the
Mol At target appears as a ring of light.

Fig. 53

TARGET= |

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. 54. 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
TTYPE 6KT BAFE-G
TRIODE .
CONNECTED R 3
ELECTRON-
- RAY TUBE
AVC A AN
VOLTAGE
1 MEG.
AN R 53
TO CONTROLLING -
© " VOLTAGE BY. RITYPICAL VALUE 15 0.5 MEGOHM
Fig. 54 Fig. 55

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
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of the cathode and connected to individual base pins. It employs an external de
amplifier. See Fig. 55. 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 dc amplifier. Since

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.

ELECTRON~
a t MEG. RAY TUBE

The choice between electron-ray
tubes depends on the ave characteristic
of the receiver.The 655 contains asharp-
cutoff triode which closes the shadow
angle on a comparatively low value of
ave voltage. The 6AB5/6N5 and
6U5 each have a remote-cutoff tri-
125 v. ode which closes the shadow on a larger
value of ave voltage than the 6E5. The
6AF6-G may be used in conjunction
with de amplifier tubes having either
remote- or sharp-cutoff characteristies.

CONTROLLING
VOLTAGE

Ry+ Rp 216700 OHMS J:—‘
Fig. 56
The sensitivity indication of electron-ray tubes can be increased by using a
separate dc amplifier to control the action of the ray-control electrode in the tuning
indicator tube. This arrangement increases the maximum shadow angle from the
usual 100° to approximately 180°. A circuit for obtaining wide-angle tuning is
shown in Fig. 56.

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. 57 and 58) 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

8- A- Bt 6-  HEATER B+
At TRANSFORMER

Fig. 57 Fig. 68

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
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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.

Ylel+

Fig. 59

Fig. 59 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 theresistance-capacitance coupling circuits.

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,
FREQUENCY
MIXER

shown diagrammatically in Fig. 60,
INTERMEDIATE
FREQUENCY
OSCILLATOR

RADIO
FREQUENCY

EaUEN two voltages of different frequency, the

rf signal voltage and the voltage gen-
erated by the oscillator, are applied to
the input of the frequency mixer.
These voltages beat, or heterodyne,
within the mixer tube to produce a
Fig. 60 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.

FREQUENCY CONVERTER

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 frequency
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.
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A method widely used before the availability of tubes especially designed for
frequency-conversion service and currently used in many FM, television, and
standard broadeast 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 inductance or capacitance.

A second method employs a tube having an oscillator and frequency mixer
combined in the same envelope. In one form of such a tube, coupling between
the two units is obtained by means of the electron stream within the tube. One
arrangement of the electrodes for this type is shown in Fig. 61. Since five grids
are used, the tube is called a pentagrid converter. Grids No. 1, 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. 3 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 GR GRID N2a
other electrodes. The 6A8 is an example of a
pentagrid-converter type.

Pentagrid-converter tubes of this design
are good frequency-converting devices at medi-
um frequencies but their performance is better at the lower frequencies than at the
high ones. This is 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 fune-

TYPE 6BE6
RF aF
INPUT

GRID N2 3 ,—GRID N2 5
(RF SIGNAL) (SUPPRESSOR)

GRIDS N2 24 4

GRID N2
(OSCILLATOR GRID) (SCREEN)

OSCILLATOR CATHODE
CIRCUIT

Fig. 62

tions as the oscillator grid, and grid No. 2 is connected within the tube to the
screen (grid No. 4). The combined two grids Nos. 2 and 4 shield the signal grid
(grid No. 3) and act as the composite anode of the oscillator triode. Grid No. 5
acts as the suppressor. Converter tubes of this type are designed so that the space
charge around the cathode is unaffected by electrons from the signal grid. Further-
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more, 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 ave bias
because changes in ave bias produce little change in oscillator transconductance
or in the input capacitance of grid No. 1. Examples of the pentagrid converters
discussed in this paragraph are the single-ended types 1R5 and 6BE6. A sche-
matic diagram illustrating the use of the 6BE6 with self-excitation is given in Fig.
62; 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 6 K8 and a top view of its electrode arrangement is shown in Fig. 63.
The cathode, triode grid No. 1, and triode plate form the oscillator unit of the tube.

The cathode, hexode mixer grid
TR G0 (grid No. 1), hexode double-
(MIXER SCREEN SECTION)  goreen  (grids Nos. 2 and 4),
INTERNAL SHIELD hexode mixer grid (grid No. 3),
SHELL and hexode plate constitute the
TRIODE {0SC.) PLATE mixer unit. The internal shields
TRIODE (0SC.)GAID are connected to the shell of the
T one tube and act as a suppressor for
the hexode unit. The action
of the 6K 8 in converting a radio-
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 (3) 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 eritical 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.

HEXODE { MIXER ) PLATE

HEXODE (SIGNAL)
GRID N23

INTERNAL SHIELD—f=] ¢

HEXODE GRID N2 2
[MIXER SCREEN SECTION)

HEXODE (MIXER),
GRID N2I

Fig. 63

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-
plied to one of the control grids and os-

cillator voltage is applied to the other. s o8 TVPER?DLLH

It follows, therefore, that the variations SEPARSTE (5UPPRESSOR) [ TF

in plate current are due to the combina- TUBE Sncun
tion of the oscillator and signal frequencies. ST aNATOm) 100 CIRGG
The arrangement of electrodes in a penta- (SCREEN)
grid-mixer tube is shown in Fig. 64. The m?::n TR

tube contains a heater cathode, five grids, circuir | 2o L caThoDe

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

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

plied to grid No.1. This grid has a remote- Fig. 64

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 connected
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 and
6LL7-G are pentagrid-mixer tubes.

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
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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 afe 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. 48 and discussed under Detection. In the afc system, however,
the output is a dc control voltage, the magnitude of which is proportional to the
amount of frequency shift. This dc control voltage is used to control the grid bias
of an electron tube which comprises the variable reactance section (Fig. 65). The

|

] DCCONTROL
VOLTAGE
FROM FREQ.

% DETECTOR
[-L A [:3

Fig. 65

By

I

plate current of the reactance tube is shunted across the oscillator tank circuit.
Because the plate current and plate voltage of the reactance tube are almost 90°
out of phase, the control tube affects the tank circuit in the same 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.

Electron Tube Installation

The installation of electron tubes requires care if high-quality performance is
to be obtained from the associated circuits. Installation suggestions and precautions
which are generally 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. This
may cause unsatisfactory operation and reduced tube life. On the other hand,
high cathode voltage causes rapid evaporation of cathode material and shortens
tube life. To insure proper tube operation, the filament or heater voltage should be
checked at the socket terminals by means of an accurate voltmeter while the
receiver 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 fila-
ment circuit.
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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 ac supply to provide the proper filament or
heater voltage. Receivers intended for operation on both dc 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, for 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 volts — rated volts of tube type
total rated filament current (amperes)

Required resistance (ohms) =

Thus, if a receiver using three 32’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 commercial 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

Thus, if a receiver having one 6SA7, one 6SK7, one 6SF7, one 25L.6-GT, and one
257Z6-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.
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It will be noted in the example for series operation that all tubes have the same
current rating. If it is desired to connect in series tubes having different heater-
or filament-current ratings, each tube of the lower rating should have a shunt
resistor placed across its heater or filament terminals to pass the excess current.
The value of this shunt resistor can be calculated from the following formula, where
tube A is the tube in the series connection having the highest heater-current rating
and tube B is any tube having a heater-current rating lower than tube A.

Heater shunt resist-

ance (ohms), tube B = heater volts, tube B

rated heater amperes, tube A — rated heater amperes, tube B

For example, if a 6N7 having a 6.3-volt, 0.8-ampere heater is to be operated ina
series-heater circuit employing several 6.3-volt tubes having heater ratings of 0.3
ampere, the required shunt resistance for each of the latter types would be

Heater shunt resistance = —086+03—, or 12.6 ohms
The value of a series voltage-dropping resistor for a sequence of tubes having
one or more shunt resistors should be calculated on the basis of the tube having
the highest heater-current rating.

When the series-heater connection is used in ac/dc receivers, it is usually
advisable to arrange the heaters in the circuit so that the tubes most sensitive to
hum disturbances are at or near the ground potential of the circuit. This 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. 66.

apio || FIRST | | cown- Y o POWER RECTI- | | proLTace.
OETECTOR [ | amptirier | | VERTER ANOMIE AMPLIFIER FIER DRORRING
——-]=——' J, "7 v
* ACOR DC
Fig. 66

AC filament or heater operation should be considered on the basis of either a
parailel 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 a¢ 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.

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 switch which permits adjustment of the power transformer’
primary to the line voltage. When this switch is properly adjusted, the series-
resistor or booster-transformer method of controlling line voltage is seldom required.
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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 screen (cathode) currents returning to B (=) through the tube filaments. Con-
sequently, 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
s0 that the tube cathode is negative with respect to its heater. Such bias can be
obtained from either B batteries or a well-filtered rectifier. If the regular plate-
supply rectifier of the amplifier is employed as the hias voltage source, it is good
practice to add an additional filter stage in the bias voltage circuit to insure a
hum-free bias source.

If a large resistor is used between heater and cathode, it should be bypassed
by a suitable filter network 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. When a series-heater arrangement
is used, the cathode circuits should be connected either directly or through biasing
resistors to the negative side of the de plate supply, which is furnished either by the
de power line or by the ac power line through a rectifier.

PLATE VOLTAGE SUPPLY

The plate voltage for electron tubes is obtained from batteries, rectifiers,
direct-current power lines, and small local generators. Auto radios have brought
about the commercial development of a number of devices for obtaining a high-
voltage de supply either from the car storage-battery or from a generator driven
by the car engine.

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 corresponding recommended voltage is also supplied
to the grid.

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

GRID VOLTAGE SUPPLY

, The recommended grid voltages for different operating conditions have been
: earefully determined to give the most satisfactory performance. Grid voltage may
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be obtained from a fixed source such as a separate C-battery or a tap on the voltage
divider of the high-voltage de supply, from the voltage drop across a resistor in the
cathode circuit, or from the voltage drop across a resistor in the grid circuit. The
first method is called ““fixed bias;”’ the second is called ‘“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 ob-
ject 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 ter-
minal, or to the cathode terminal if the tube is of the heater-cathode type. If the
filament is supplied with alternating current, this connection is usually made to
the center-tap of a low resistance (20-50 ohms) shunted across the filament ter-
minals. This method reduces hum disturbances caused by the ac supply. If bias
voltages are obtained from the voltage divider of a high-voltage de supply, the grid
return is connected to a more negative tap than the cathode.

The cathode-biasing method 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. 67. The cathode current is, of course, equal to
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Fig. 67

the plate current in the case of a triode, or to the sum of the plate and screen
currents in the case of a tetrode, pentode, or beam power tube. Since 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 voltage X 1000
rated cathode current in milliamperes

Resistance (ohms) =

Thus, the resistance required to produce 9 volts bias for a triode which operates
at 3 milliamperes plate current is 9 X 1000/3 = 3000 ohms. If the cathode 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 should be 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 power sensitivity.
When bypassing is used, it is important that the bypass capacitor be sufficiently
large to have negligible reactance at the lowest frequency to be amplified. In the
case of power-output tubes of high transconductance such as the beam power tubes,
" it may be necessary to shunt the bias resistor with a small mica capacitor (approxi-
mately 0.001 nf) 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
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high values of transconductance, such as the 6BA6, 12AW6, and 6AC7, input
capacitance and input conductance change appreciably 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 portion of the cathode-bias resistor
unbypassed. In order to minimize feedback when this method is used, the external
grid-plate (wiring) capacitances should be kept to a minimum, the screen should
be bypassed to ac ground, and the suppressor should be connected to ac ground.
The use of a cathode resistor to obtain bias voltage is not recommended for audio
amplifiers in which there is appreciable shift of electrode currents with the applica-
tion 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 grid resistor 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 16-1 and 16-4 in the CIRCUIT SECTION.
In both of these circuits, the audio amplifiéer 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
16-1 and 16-4 in the CIRCUIT SECTION.

Grid-bias variation for the rf and if amplifier stages is a convenient and
frequently used method for controlling receiver volume. The variable voltage
supplied to the grid may be obtained: (1) from a variable cathode resistor as shown
in Figs. 68 and 69; (2) from a bleeder circuit by means of a potentiometer as shown
in Fig. 70; 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. 51.
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In all cases it is important that the controf be arranged so that at no time will the
bias be less than the recommended minimum grid-bias voltage for the particulartubes
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
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and modulation-distortion. A remote-cutoff type of tube should, therefore, be
used in the controlled stages.

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 structure of 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
variations of tetrodes. Fig. 71 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
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

O
A+ A=~ 8- B+
Fig. 71

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. 72 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. 71. When the screen voltage is varied, it is essential that the
screen voltage never exceed the rating of the tube. This requirement can be met
by providing a fixed stop on the potentiometer.
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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-frequency 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 heavy. Many modern tubes
of glass construction have internal shields connected usually to the cathode and
where present 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 an hf stage so that the possibility of stray coupling is minimized. Un-
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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Fig. 73
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. 73 illustrates
several forms of filter circuits. Capacitor C forms the low-impedance path, while
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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
de voltage drop through the filter. In circuits where the current is small (a few
milliamperes), resistors are practical; where the current is large or regulation 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 capacitors are preferable. Where
stage shields are employed, filters should be placed within the shield.

Another important application of filters is to smdoth 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 capacitor-input according to whether a choke
or capacitor is placed next to the rectifier tube. See Fig. 74.

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

CHOKE-INPUT TYPE FILTER CAPACITOR - INPUT TYPE FILTER CAPACITOR FILTER
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Fig. 74

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 dc 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
local interference in radio receivers through direct radiation or through the power
line. This interference is generally identified in the receiver as a broadly tunable
120-cycle buzz (100 cycles for 50-cycle supply line, etc.). It is usually 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-
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tors between the outside ends of the transformer winding and the center tap.
See Fig. 75. 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 dec plate current from the winding of an electro-
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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Fig. 76

Output-coupling devices are of two types, (1) choke-capacitor and (2) transformer.
The choke-capacitor type includes an iron-core choke with an inductance of not less
than 10 henrys 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 uf supplies a path to the speaker winding for the signal voltage. The transformer
type is constructed with two separate windings, a primary and a secondary wound
on an iron core. This construction permits designing each winding to meet the
requirements of its position in the circuit. Typical arrangements of each type of
coupling device are shown in Fig. 76. 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 anode
cavity cap of all-glass kinescopes or on the glass part of the cone of metal kine-
scopes. This film may permit sparking to take place over the glass surface to the
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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 anode 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 & recommended, therefore, that the uncoated bulb 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
anode terminal of all-glass tubes. For metal kinescopes, the end of the yoke should
not touch the glass part of the cone above the Reference Line (see Kinescope Out-
line Drawings in OUTLINES SECTION), but can follow the glass contour,
departing gradually from it. For all-glass kinescopes, the yoke should touch the bulb
cone near the Reference Line, and should follow the cone contour, departing
gradually from it.

KINESCOPE SAFETY CONSIDERATIONS

Tube Handling. Breakage of kinescopes, which contain a high vacuum, may
result in injury from flying glass. Do not strike or scratch the tube or subject it
to more than moderate pressure when installing it in or 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
cireuit 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-point on a resistor shunting the filament) is taken as
the datum point. For types having unipotential cathodes indirectly heated, the
cathode is taken as the datum point.

Electrode voltage and current 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 voltage 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. 77, 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
(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-
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 is 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 Fig. 77
input voltage, and de 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

58




RCA RECEIVING TUBE MANUAL

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 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.

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 dec meter.

Typical Operation Values. Values for typical operation are given for many
types in the TUBE TYPES SECTION. These values should not be confused with
ratings, because a tube can be used under any suitable conditions within its maxi-
mum 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.

All tubes in this Manual are rated according to the “design-center system”
as given in RMA Standard M8-210. This standard takes into account the normal
voltage variations of the various power-supply sources used for modern radio re-
ceivers. The Standard M8-210, used with permission of the Engineering Depart~
ment of the Radio Manufacturers Association, follows:

It shall be standard to interpret the ratings on receiving types of tubes
according to the following conditions:

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
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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. 1.1-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
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 filament should not exceed 1.6 volts. With
power-line or storage-battery supply, the filament may be operated in series with
the filaments of similar tubes. For such operation, design adjustments should be
made so that, with tubes of rated characteristics, operating with all electrode 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 2.0 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 by more than 10%.

D. Other Cousiderations —

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 637, of the ‘‘ Maximum-Signal’’ condition, but practically may
occur at any signal voltage value.
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c. Converters—The maximum plate dissipation ocecurs at the ‘‘Zero-Signal’’
condition and the frequency at which the oscillator-developed bias is a 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,
provided the maximum screen dissipation rating is not exceeded at any signal con-
dition, and the maximum screen 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.

3. TYPICAL OPERATION—For many receiving tubes, the data show typi-
cal operating conditions in particular services. These typical operating values are
given to show concisely some guiding information for the use of each type. They
are not to be considered as ratings, because the tube can be used under any suitable
conditions within its rating limitations. *

61



RCA Receiving Tube Classification Chart

RCA receiving tubes are classified in the following chart according to func-
tion and filament or heater voltage. Types having similar electrical characteristics

A—Kinescopes

KINESCOPES
Approx. Envelope Diameter (Inches) 3-14 16-17 19-27
Focusing Method | Deflection Method
Diymlyd electrostatic electrostatic 3KP4 7]P4
Viewe electrostatic ‘magnetic 7DF4 9AP4 12AP4 17GP4 17HP4 17LP4 ITTPA 20MP4 2IMP4
magnefic ‘magnefic T0BPA.A TOEP4A 17KPA-A | IGAPA-A 16DPA-A 16GP4 16CPAB 19AP4A _19AP4.B
12LP4.A W4CP4 14EP4 16KP4 I6LP4A 16RPS 16TP4 20CP4 21AP4
16WP4.A 17BP4A 17CP4 17]P4 20EP4 2IEP4.A
17QP4 21FP4.A 21MP4
Projection electrostatic magnetic 5TP4

Types having similar characteristics and the same filomen! or heater vollage are brackeled.

B—Rectifiers, Detectors, Power and Voltage Amplifiers, Converters and Mixers, Electron-Ray Tubes

Filament ot Heater Volss 1.95—1.4 2.0—5,0 63—117.0
Sub. | Minia.
miniatere | ture Other Octal Other |. Miniature Octal Other
RECTIFIERS (For rectifiers with amplifier units, see POWER AMPLIFIERS),
6W4.CT 25W4-CT
Peak Inverse o "é;“ﬁ v o 223
Half- olts:
Wave | vawum | Below 1500 iz ST 35Y4 3523
Above1500 | 42, 1B3.GT 8
5Y3.G.5A24 524 (6X4(6X5, 6X5.GT)
Peal nverse [svu:T.sw.c 80 ] 1[zx 4 EAXS.CT Y4
Below 1500 e 1) 62Y5.G o}
vacuum elow 5W4-GT [83-v 84/624
Full- Above 1500 [’T‘,'){%‘a 51’)
Wave
mercury-
ronar | Above 1500 82 8
Cold-Cathode
gas Below 1500 Types
V4,024,024
e Peak Inversa [” m]@ﬁzs. BZ6.CT | 2525)
oubler vacvum olts:
Below 1500 TR X6
DIODE DETECTORS (For diode detectors with amplifier vnits, see VOLTAGE AMPLIFIERS and also POWER AMPLIFIERS).
One Diode 1A3
6ALS (6H6, 6H6-C
faoiDicdsy 1ALS 65, 165D A6
POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, aad Voltage Amplifiers.
N A3 3] B [2¥)
single unit 6B4.G
Tow-my o oot 4546 71.A o
twin unit 6AS7.C
single unit 6ACS.CT
Todes | pighmy [ oo TiecT| 19y GNT.eNTGT | 6A)
166-CT 53 6AQTCT 627.G ”
direct-coupled anongement 6N6-G 6B5
sass  |eAusaT 6RCGC 6L6l[ 745 14A5
6BFS Q6-GT [ é’} 75 14C5
. . 1Q5.CT 6AQ5 bvo 6V6£TJ<=AV5.CT 25L6)
single unit 305G T, 12405 I1W> SLOCT)| 3545
1T5.GT Eaas. 3scs§ BQ(»GT ayac. BLCT | 50A5
B;el;n“ 3LF4 B5, 50C5) | 19BG6.G 50C6G  S0L6GT
¢ NIGT
. TPALGT
ith racti
with rectifier i J
NINI.GT
[|s¢ ] TASGT (iF4]IF5.0) 6CL6 | 6AG7 7BS 7AD7
ingle uni 354¢ ] | ICSGT 165.G 2A5 (6AKS [6G6.G)  [6F6, 6F6.C, 6F6.GT | 42 38
single unit 1ACS ] ILA4 3347 59 6ARS (6K6.GT | 4n 89
3va | | ILB4 (2546 | 43
Pentodes |  with medium-mu triode 6AD7.G
with diode and triode 1D8GT
with rectifier 1247
twin unit IE2.CT

62




RCA RECEIVING TUBE MANUAL

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.

Filament or Heater Volts 2.0—5.0 6.3—117.0
Sub-
miniature | ture Other Octal | Other | Miniature Octal [ Other
CONVERTERS & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS).
(6BES [65A7 ] 6AB, 6AB.C. )
v x; (1C7-G [1C6) et ST eDn Gy 67?373 1488
1A7.GT 1Co)
pemagrid 1£8 1RS LA 157G | 1AG) 286 (12547 m‘] Q7 14Q7
s I | 128ATeBA7 [65B7.Y] © 12B.GT
Converters [ge senfode 6X8 19X8
tiode-hexods 6K8, 6K 12K8
hiode-heptode 6J8.G 757 107 4R
octode 7A8
Mizers pentagrid {6L7, 6L7-G)
ELECTRON-RAY TUBES
) with remote-cutoff Iriode 6ABS/6NS 6US
Single
with sharp-cutoff triode 2E5 6ES
Twin withoul triode 6AF6-C
Triple 6ALT-GT
VOLTAGE AMPLIFIERS with and without Diode Detectors;
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILL ATORS.
1G4CT 6AF4 6C5.GT)
single unit 1LE3 (1He-G | 30) 27 56| 6C4 654 (st umﬂ 12]5GT TA4_14A4
2 AHA.CT ' (6L5.C 6P3-GT|76) 37
ith 1f
Mpe:\rode 6Us 6F7
with power
pentoda 6ADT.G
medium- with
™ Ipemode lD&GT'
and diode IAGCT'
) 6R7, 6RT.GT JE6 MES
with two - :
i fH6-C | 1B3/255 [sBFe 6SRY 65T7 85
diodes { 55 | 128F6 125R7
6BQ7 12AU7*[6F8.C, 6SN7.GT) 12SNZ.GT  [7AF7 14AF7
Trlodes twin anit 6807.A 6J6 6CBG  12AHIGT | 7F8  |4FB
12BH74 19J6|6BLLGT NI IaN7
6F5. 6F5.CT). 12F5.GT
single unit 6AB4 (st 6SF5-GT)  6K5-G 7B4
BACSCT
with diode sy
12To (6AT6| 607.407.G ] 12767
high-my with two 6AQs | 6Q7.CT. 6527) 617 7% 14B6
diodes M6 [12AV6 (6AV6|65Q7. asom'r] xzso7 B
125Q7.GT
Cithiihee 6T8 1978 658.GT 1258GT
N 12AT7A . 65C7. 125C7 U
uni 12AX7* 6SL7.GT 128L7-GT K7 X7
Torod remate-cutoff 35
b Tv—" WA % 3
(6BD6 | 63K7, 65K7.GT) _ (6K7, 6KI-G
2806 | 28K, |25xu;1')[ I RLIATY
single umit 1T4 1LGS (1Ds.cP|1A4.P) {6BAG & -cJ GG |
IPS.CT 3458 (12BA6 a5 ol [ 7) | 7AH7 787
68J6 6AB7 6557 657G, 39744
remote-cutol | ode &F7
with diode 65F7 125F7
with two 287 12¢8 [638 687 J7E7 14E7
Pemtodes diodes 6B3.G| 6B7-§7R7 14R7
(6ACS 6AKS) | (6517 125); ]
6BC5 ccso] [6SJ7-GT] [nsJu;T Wher | er 767
] IL¢ 1LCs 6CFo 17
oo 1ADS N (e IB‘f;] rsiAve | o) (o 61.G. 6)1.GT| o
b 6
sharp-cutoff (EZAUé 125H7) [" & K| ™
with diode ITe  |IS5 1Us | ILDS
with two
diodes (EZCI (e

# Filament arranged for either 1.4 or 2.8.volt operation. * Heater arranged for cither 63 or 12.6-valt 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

2% times actual size

Structure of a Miniature Tube
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RCA Tube Types

This section contains technical deseriptions of RCA tubes used in standard
broadcast, FM, and television receivers. It includes data on current types, as
well as information on those RCA discontinued types in which there may still be
some interest as to characteristics.

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 Ree-
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 detector or
P G amplifier. Outline 36, OUTLINES SECTION.
Operating conditions as grid-resistor detector
are: plate volts, 45 max; grid resistor, 2 to 3 meg-
ohms; grid capacitor, 250 uuf; grid return to

(+) filament. As biased detector, type 01-A has 0] "A
* plate volts of 135 max; bias of approximately
0 ° —13.5 volts. As amplifier, it has plate volts of
135 max; bias of -9 volts. Filament volts, 5;
amperes, 0.25. This is a DISCONTINUED

type listed for reference only.

£ HALF-WAVE GAS RECTIFIER

Metal type used primarily in vibrator-type
B-supply 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. Outline 3, OUT-
LINES SECTION. Tube requires octal socket.
Pins 7 and 8 must be tied together at socket.
S K RF filter circuits placed close to socket terminals
are required to reduce rectifier noise. Ratings as
half-wave rectifier with capacitor-input filter: peak inverse anode volts, 300 max; peak anode ma., 500
maz; de output ma., 75 maz, 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. This type is
used principally for renewal purposes.

STARTER

FULL-WAVE GAS RECTIFIER

Metal type OZ4 and glass octal type OZ4-G
are used in vibrator-type, B-supply units. Both
have ionically heated cathodes, require octal
sockets, and may be mounted in any position. OZ4
OZ4 Outline 2, OUTLINES SECTION. 0Z4-G
dimensions: maximum overall length, 2-5/8
inches; maximum diameter, 1-1/16 inches; T-7
bulb; dwarf-shell octal 5-pin base. Base of OZ4—G
07Z4-G has no pin No. 2. Shell of OZ4 and ex-
ternal shield of OZ4-G should be grounded.
Filters may be necessary to eliminate objection-
able noise. These types are used principally for
renewal purposes.
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Maximum Ratings: FULL-WAVE RECTIFIER
PEAK STARTING SUPPLY VOLTAGE PER PLATE. . ...................... 300 min  volts
PEAK PLATE-TO-PLATE VOLTAGE. . ...ttt e tireeerniirirnnnnnnnns 1000 max  volts
PEAK PLATE CURRENT. . . o0vitviniiniee s ivsatrtssensaasasscannnnns 200 max ma
15 max ma
DC OUTPUT CURRENT ..ttt tttviieeeeerannnncorosanareearronanns 30 min e
DC OUTPUT VOLTAGE. ..+ ottt iit v ctianeseeransanassssaanannenns 300 max volts
AVERAGE DYNAMIC TUBE VOLTAGE DROP. . ... vvvvviinniniinnnnnnn, 24 volts
HF DIODE
Miniature type used as detector tube in porta-
ble FM receivers and in portable high-frequency
IA3 measuring equipment. Outline 12, OUTLINES
SECTION. Tube requires miniature seven-con-
tact socket. Heater volts (ac/dc¢), 1.4; amperes,
0.15.
Maximum Ratings: HALF-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. ...t viviitniintnneioninnienaneaans 330 max volts
PEAK PLATE CURRENT. .« vetuiuneetvaueoionssrosesoannsssasnnans b max ma
DC OUTPUT CURRENT. . .ot iiitiiiiii et ienneineencontacssannnas oo 0.6 max ma
PEAK HEATER-CATHODE VOLTAGE. . ... viiuunrivuoesornssasnsonans 0o 140 mazx volts

Typical Operation (With Capacitor-input Filter):

AC Plate-Supply Voltage (Ims) .. ...vviitnerenrieeerensoonsnsnanss o 117
Filter-Input Capacitor. . .. .. ...ttt iien it tenneceonnsonans 0o 2
Minimum Total Effective Plate-Supply Impedance. .....coveuunnn. ooo ]
REMOTE-CUTOFF PENTODE o
Glass type used in battery-operated re- el
ceivers as rf or if amplifier. For ratings and op-
l A4_P erating data, refer to type 1D5-GP. Outline 34,

OUTLINES SECTION. Tube requires four-

contact socket. Filament volts (de), 2.0; amperes, o*o

0.06. This type is used principally for renewal
purposes. Ft

POWER PENTODE - cz
Glass octal type used in output © /]

stage of battery-operated receivers.
IAS-GT Outline 22, OUTLINES SECTION.

Tube requires octal socket and may F+r—

volts

ohms

N ors G
be mounted in any position. For fila- 0 o &
ment considerations, refer to 1U4. NC NC

FILAMENT VOLTAGE (DC) .ttt viieveertnrnestuosusonisososaionnassssonnans 1.4 volts

FILAMENT CURRENT. | .4t ivereonneoseanniosussannsssonasonssnsananss 0.06 ampere

Maximum Ratings: CLASS A, AMPLIFIER

AN YO 0 500000 00000000000000000000000000000000000000000300300 110 max volta

GRID-NO.2 (BCREEN) VOLTAGE . . vv.vevinrunrsrnanseronnsssssissasnsesnns 110 mazx volts

TOTAL ZERO-SIGNAL CATHODE CURRENT. « ¢ v eovvveneroranseoronseconnnns 6 max ma
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Typical Operation:

Plate Voltage. .. ... .. i i e 85 90 volts
Grid-No.2 Voltage. ... ... oioiiiiiriiin it 85 90 volts
Grid-No.1 (Control-Grid) Voltage. .. ............ ... .ciinn, -4.5 -4.6 volts
Peak AF Grid-No.1 Voltage. . ... ...ttt 4.5 4.5 volts
Zero-Signal Plate Current. .. ...... ... uiiiniirannininnnnan.n 3.5 4.0 ma
Maximum-Signal Plate Current. ... ........coveveeeneneennnnnns 3.5 4.0 ma
Zero-Signal Grid-No.2 Current............covviiiiniiiinnenians 0.7 0.8 ma
Maximum-Signal Grid-No.2 Current...............oivvvnenan... 1.0 1.1 ma
Plate Resistance (APProX.). . .....viuuiuuianniiniiinaoeenenaenn 0.3 0.3 megohm
Transconductance., .. ...ttt iniierensnretannoanens 800 860 pmhos
Load Resistance. .. ...... ... ..o iiiiiiiiiiinnrrninnnnneennnn 25000 25000 ohms
Total Harmonic DiStortion. .. ......vuvuereauaneiiiaiansoneens 10 7 per cent
Maximum-Signal Power Output........ceviivienrinernnnnnenies 100 115 mw

62 S PEN
5@ TAGRID CONVERTER

64 Glass type used in battery-operated re-
/ ‘ ceivers. Type 1A6 is identical electrically with

ez Jo gg type 1D7-G, except for interelectrod€ capaci- ]Ab
tances. Outline 34, OUTLINES SECTION.
‘ Tube requires six-contact socket. Filament volts
o ° (de), 2.0; amperes, 0.06. This type is used prin-
s cipally for renewal purposes.

PENTAGRID CONVERTER

Glass octal type used in superhet-
erodyne circuits having battery power
supplies. Outline 23, OUTLINES SEC- 1A 7 -GT
TION. Tube requires octal socket and
may be mounted in any position. For
filament considerations, refer to 1U4.

FILAMENT VOLTAGE (DC) . 4 ¢ v v eveinivvarereianncosansneosnanasannns 1.4 volts
FILAMENT CURRENT .4 vvvetetvoacerososossasocsossnssassnssssans 0.05 ampere

Maximum Ratings:

PLATE VOLTAGE. .. ..ttt ononesatosssonsesoanasasnnnns 110 max volts
GRIDS-N0.3-AND-N 0.5 (SCREEN) VOLTAGE. . st vvvtivrnnrnonnseennnnns 60 mazx volts
GRIDS-N0.3-AND-N 0.5 SUPPLY VOLTAGE. 2 vtvveeeioneerioserranseans 110 maz volts
GRID-N0.2 (ANODE-GRID) VOLTAGE. « s st vevresuerocsrsonresncasennnns 110 maz volts
TOTAL ZERO-SIGNAL CATHODE CURRENT. . et e v vveovesoonnsoonnnssnns 6 max ma

Typical Operation:

Plate Voltage. . ... ... it iiieeiereesiseeeessasnsossasnes . 90 volts
Grids-No.3-and-No.b Voltage* . ... . ... ... vttt reeriossansossnnns 45 volts
Grid-No.2 Voltage ......... .t itiiiiroersiosessssossorsnsseasns 90 volts
Grid-No.4 (Control-Grid) Voltage**. ., .. .. ... . iiiiiieiennennnann 0 volts
Grid-No.l (Oscillator-Grid) Resistor. .. ... ..outvvieiinivennieeennes 0.2 megohm
Plate Resistance. ... ............c.. 500 0.6 megohm
Conversion Transconductance 250 pumhos
Conversion Transconductance with grid-No.4 bias of -3 volts (Approx.). 20 umhos
Plate Current. ... ..c.ciiieteereesoesoecnesasonsscsonsnronsonssns 0.6 ma
Grids-No0.3-and-No.b Current c o o eoveeeere e ivrrnneeriisenaianans 0.7 ma
Grid-No0.2 CUITENt. . ot v veennrronnsaruoioenuorsonnsoconesosannnns 1.2 ma
Grid-No.1 Current. .. ..o ouitiiseetoeiososcoacionoscnssssosnsccnnss 0.035 ma
Total Cathode Current.........ciiiieiieieeniennnnnriencancnanons 2.5 ma

*Qbtained preferably by using a bypassed 45000- to 75000-ohm voltage-dropping resistor in series with
the 90-volt supply.

*# A resistance of at least 1.0 megohm should be in the grid return to negative filament pin.
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1ACS

POWER PENTODE

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

voltage. The 1AC5 and the other RCA subminiature types 1ADS5, 1E8, and 1T6
comprise a complete tube complement for lightweight portable radio receivers
having extremely low battery drain.

FILAMENT VOLTAGE (DC)

FILAMENT CURRENT

Maximum Ratings:

PLATE VOLTAGE
GRID-N0.2 (SCREEN) VOLTAGE . . . .« ittt ittt iieaaaans
TotaL CATHODE CURRENT

Typical Operation:

Plate Voltage. . ... ... i iiiiiinineneonnnn 30 45
Grid-No.2 Voltage. .. .............ccciivienn, 30 45
Grid-No.1 (Control-Grid) Voltage. ............ -2 -3
Peak AF Grid-No.1 Voltage. . ................ 2 3
Zero-Signal Plate Current. . ... ............... 0.5 1.0
Zero-Signal Grid-No.2 Current. . .............. 0.1 0.2
Plate Resistance. .. .......... ... ..oy 0.2 0.17
Transconduetance. ........... ... . oiiainnn, 450 600
Load Resistance. .. ............ ..o 50000 40000
Total Harmonic Distortion. . ................. 10 10
Maximum-Signal Power OQutput............... 5 15

INSTALLATION AND APPLICATION

volts
ampere

volts
volts
ma

volts
volts
volts
volts
ma

ma
megohm
pmhos
ohms
per cent
mw

Type 1AC5 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

PLATE (Ib) OR GRID-N22 (IC2) MILLIAMPERES

AVERAGE PLATE CHARACTERISTICS

10.0]

8.0

6.0

4.0

2.0

TYPE IACS
Ep=125 VOLTS OC
[ GRID-Ng2 VOLTS = 67.5
=0
15 ECY
Wzl NOL e -
o
\)
P g P — i
/ | -2
o) / ECi1=~-3
;. ’__‘————_—'
% % 2.
< 1

<Icz |

_.M/’/\"r__' 6
. Eci=0 -7
& Il ECi=-8
1
20 40 0 80 100 120 140 160
PLATE VOLTS
92CM~7247T

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.
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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
amplifier in stages not controlled by
avcinsmall, compact, battery-operated
receivers for the standard AM broad-
cast band. Because of internal shield-

1ADS

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. Outline 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 1AC5.

FILAMENT VOLTAGE (PC)

FILAMENT CURRENT

DIRECT INTERELECTRODE CAPACITANCES ( No external shields):

Grid No.l to Plate

Input

Output

Maoximum Ratings:

PLATE VOLTAGE

GRID-N0.2 (SCREEN) VOLTAGE. . . .ot vttt it aninnrennaeess 67.5 mazx
TOTAL CATHODE CURRENT. . . o .ot tiit it itieinaisansenaananeeenens 4.0 mazx
Typical Operation:
Plate Voltage. . . ......oviuiiiitiiiinanans 30 45 67.5
Grid-No.2 Voitage. ........... ..., 30 45 67.5
Grid-No.1 (Control-Grid) Voltage. . ........... [} [} [}
Plate Resistance (ApPprox.)................... 0.7 0.7 0.7
Transconductance. . . ............vuvrueunnsns 430 580 735
Grid-No.1 Bias (Approx. ) for plate current of 10 ua -3 —4 -6
Plate Current........ 0.45 0.9 1.85
Grid-No.2 Current 0.16 0.35 0.75
s AVERAGE PLATE CHARACTERISTICS
| rvee 1ADS
€¢= 125 VOLTS OC
@ | Grio-N22 vOLTS = 67.5
&
% 20
3 €¢)=0
2 et
H o
5 0.5
é.” 15—
3 R / -1.0
o Y | — |
H o S GRID-NZI VOLTS ECi=-L5
o =7 / Sl T
S ol ~elez)| €ci=0 -2.0
3
< // 1| -2.5
w 05—/
- oot
s // e -3.0
a P -3.51+—
- d
—— ~20
o 20 a0 60 60 00 120 140 160

PLATE VOLTS
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HALF-WAVE VACUUM o
RECTIFIER o

ic
Glass octal typeused in high-voltage, ©
'IB3_GT low-current applications such as the .

rectifier in a high-voltage, rf-operated rls

power supply or as a rectifier of high- ORIO

voltage pulses produced in television 1c 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 cireuit, three 1B3-GT’s will deliver 45000 volts approximately.

ic

FILAMENT VOLTAGE (AC). e 1.26 volts
FILAMENT CURRENT . . .0ttt itiiirie i eiaanranannnann, 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCE (No external shield):

Plate to Filament (APProX.) ....uuriirinttretearernnranersonscnnssnnns 1.5 uuf
Maximum Ratings: HALF-WAVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. ..ot viieitninirenernnnnncrnansnnneennns 30000 max volts
PEAK PLATE CURRENT........... 17 maz ma
AVERAGB PLATE CURRENT 2 mazx ma
FREQUENCY OF SUPPLY VOLTAGE. ... 0.\t vutiiieecninronnonroaonsononss 300 maz Ke

INSTALLATION AND APPLICATION

Type 1B3-GT requires an octal socket and may be mounted in any position.
Plate connection is cap at top of bulb. Internal connections are made to pins 1, 3, 5,
and 8. These pins may be connected to pin 7, otherwise, they should not be used.
QOutline 29, OUTLINES SECTION.

When the filament is to be operated on rf, it is recommended that the filament
be connected first to a de or low-frequency ac supply of 1.25 volts. The color tem-
perature of the filament corresponding to this voltage may then be checked visu-
ally by observing in a darkened room the reflection of the incandescent filament
upon the upper surface of the internal shield. A visual comparison of this color
temperature with that obtained with the filament operated from an rf voltage
provides a convenient means for adjusting the amount of rf excitation to produce
1.25 volts (rms) at the filament terminals. The filament must never, under any
conditions of operation, be allowed to reach a temperature higher than that caused
by operating the filament on dec or low-frequency ac at a voltage of 1.5 volts.
Operation at higher temperatures, even momentarily during circuit adjustments,
is certain to cause impaired performance of the tube even though the filament
still lights.

The filament transformer, whether it is of the iron-core or the air-core type, must
have sufficient insulation to withstand the maximum peak inverse plate voltage
encountered in the installation.

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.

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.
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NC NC

FILAMENT VOLTAGE (DC)

FILAMENT CURRENT

Maximum Ratings:

PLATE VOLTAGE. .....

SHARP-CUTOFF PENTODE

Glass type used as rf amplifier or detector
in battery-operated receivers. Outline 34, OUT-
LINES SECTION. Tube requires four-contact
socket. For typical operating conditions and
maximum ratings as a class A; ambplifier, refer
to type 1E5-GP. Filament volts (dc), 2.0; am-
peres, 0.06. This type is used principally for re-
newal purposes.

TWIN DIODE—MEDIUM-MU TRIODE

Glass type used as combined detector, am-
plifier, and avc tube in battery-operated re-
ceivers. Outline 32, OUTLINES SECTION.
Tube requires six-contact socket. Filament volts
{dc), 2.0; amperes, 0.06. Typical operation as
class A; amplifier: plate volts, 135 maz; grid
volts, —3; plate ma., 0.8; plate resistance 35000,
ohms; amplification factor, 20; transconduct-
ance, 576 umhos. This type is used principally
for renewal purposes.

PENTAGRID CONVERTER

Glass octal type used in superheterodyne
circuits having battery power supply. Outline
23, OUTLINES SECTION. Filament volts(dc),
1.4; amperes. 0.1. This is a DISCONTINUED
type listed for reference only. The 1B7-GT may
be replaced by the 1A7-GT if circuit adjust-
ment is made for lower filament current of
type 1A7-GT.

POWER PENTODE

Glass octal type used in output stage of
battery-operated receivers. Outline 22, OUT-
LINES SECTION. Tube requires octal socket
and may be mounted in any position. For fila-
ment considerations, refer to 1U4. Type 1C5-
GT is used principally for renewal purposes.

GRID-NO.2(BCREEN) VOLTAGE. - .. .« .eivuiuiiuioniiniiniaininsesnnns
TOTAL ZERO-SIGNAL CATHODE CURRENT...coevurionnnrrornnrennnnns o

Typical Operation:

Plate Voltage........
Grid-No.2 Voltage. ...

Grid-No.1 {(Control-Grid) Voltage . .. ......................
Peak AF Grid-No.1 Voltage . .............ciitiiinnnnne.
Zero-Signal Plate Current . . ... ...ttt
Maximum-Signal Plate Current .. ................ ... ...
Zero-Signal Grid-No.2 Current. .. .......... ... civunnn
Maximum-Signal Grid-No.2 Current . . ....................
Plate Resistance (APProX.). ..o ..uiuerunneriannannannnnn 11

Transconductance. . ..
Load Resistance ... ..

Total Harmonic Distortion ... ........ ... ... ... oo,
Maximum-Signal Power Qutput . ..........oiiiiiiiiinnnnn,

1B4-P

1B5/25$

1B7-GT

1C5-GT

1.4 volts
0.1 ampere
110 maz  volts
110 max  volts
12 max ma
90 voits
90 volts
-7.5 volts
7.6 volts
7.5 ma
7.8 ma
1.6 ma
3. ma
115000 ohms
1550 pmhos
8000 ohma
10 per cent
240 mw
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PENTAGRID CONVERTER

Glass type used in battery-operated re-
ceivers. Similar electrically to type 1C7-G ex-
cept for interelectrode capacitances. Qutline 34,
] C6 OUTLINES SECTION. Tube requires six-con-
tact socket. Filament volta (dc), 2.0; amperes,
0.12. For general discussion of pentagrid types,
refer to Frequency Conversion in ELECTRON
TUBE APPLICATIONS SECTION. This type
is used principally for renewal purposes.

PENTAGRID CONVERTER

Glass octal type used in battery-operated

receivers. Qutline 33, OUTLINES SECTION.

Tube requires octal socket. Filament volts (dc),

] C7_G 2.0; amperes, 0.12. Typical operation as conver-

ter: plate volts, 180 maz; grids-No.3-and-No.5

(screen) volts, 67.5 mazx; grid-No.2 (anode

grid) supply volts, 180 (applied through 20000-

ohm dropping resistor bypassed by 0.01-uf

capacitor); grid-No.4 (control-grid) volts, -3;

grid-No.1 (oscillator-grid) resistor, 50000 ohms; plate ma., 1.5; grids-No.3-and-No.5 ma., 2; grid-No.2
ma., 4; grid-No.1 ma., 0.2. This type is used principally for renewal purposes.

REMOTE-CUTOFF PENTODE

[ NC
Glass octal type used in battery-operated o °
receivers as rf or if amplifier. Outline 83, QUT- o ‘ G
! LINES SECTION. Tube requires octal socket. o
] D 5 -G P 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 max; grid- r4 Fe
No.l volts, -8 min; plate ma., 2.3; grid-No.2 % G3

ma., 0.8; plate resistance (approx.), 1.0 megohm;
transconductance, 750 umhos; transconductance
at bias of ~15 volts, 15 pmhos. This type is used
principally for renewal purposes.

NC NC

REMOTE-CUTOFF TETRODE

Glass octal type used in battery-operated
receivers as rf or if amplifier. Qutline 33, OUT-
]DS-GT 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. Outline 33, OUTLINES SECTION.
Tube requires octal socket. Filament volta (de),
'I D7 G 2.0; amperes, 0.06. Typical operation as conver-
= ter: plate volts, grids-No.3-and-No.5 volts, grid-
No.2supply volts, grid-No.4 volts, and grid-No.1
resistor are same as for type 1C7-G; plate ma.,
1.3; grids-No.3-and-No.b ma., 2.4; grid-No.2
ma., 2.3; grid-No.1 ma., 0.2. This type is used
principally for renewal purposes.

DIODE—TRIODE—POWER PENTODE

Glass octal type used in compact battery-

operated receivers. Diode unit is used as detector

'I D8 GT or ave tube, triode as first audio amplifier, and
- pentode as power output tube. Outline 20, OUT-

LINES SECTION. Tube requires octal socket.

Filament volts {(de), 1.4; amperes, 0.1. Maxi-

mum plate volta of triode as well as maximum
plate and grid-No.2 volts of pentode, 110.
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Typical Operation (Pentade Unit): S o AR
1A W 1920 0 00 0000000000000050600550500500000 00 45 67.5 90 volts
Grid-No.2 (Screen) Voltage. .......coeviiireninnnens 45 67.5 90 volts
Grid-No.1 (Control-Grid) Voltage. . ................. -4.5 -6 -9 volts
Plate Current. ... .. ... .. 0 i iiiieiiieiiineeinnee 1.6 3.8 5 ma
Grid-No.2 Current................ 0.3 0.8 1.0 ma
Transconductance. . 650 876 925 pmhos
Load Resistance......... ... iiieiiieeioennnionne. 20000 16000 12000 ohms
Total Harmonie Distortion. . .......c.oiviiieieeenn. 10 10 10  percent
Power Qutput. . . ... . .iuieinen e iienennnnrenenns 35 100 200 mw
Typical Operation (Triode Unit):
Plate Voltage. . ... ... ittt iiennnanennneanans 45 67.5 90 volts
Grid Voltage. . ... ..ottt ittt rieeenrnenes 0 0 0 volts
Amplification Factor. .......... ... it 25 25 25
Plate Resistance (APProxX.). . .....covivuireernereeas 77000 55500 43500 ohms
Transconductance. . . ... .uvurvenvenrennnnnensonenes 325 450 576 pmhos
Plate Current ........c0iiiiiierrienrernonrionannns 0.3 0.6 1.1 ma
C'? C SHARP-CUTOFF PENTODE
P ‘ HG Glass octal type used as rf amplifier or de-
o tector in battery-operated receivers. Outline 33,

OUTLINES SECTION. Tube requires octal

socket. Filament volts (dc), 2.0; amperes, 0.06.

r.,r— Typical operation as class A, amplifier: plate
o ° G3  volts, 180 maz; grid-No.2 (screen) volts, 67.5
o o mazx; grid-No.1 volts, -3; plate ma., 1.7; grid-

No.2 ma., 0.6; plate resistance, 1.5 megohms;

transconductance, 650 pmhos; grid volts for
plate~current cutoff (approx.}, —8. This type is

used principally for renewal purposes.

TWIN POWER PENTODE

Glass octal type used in push-pull output
stage of battery-operated receivers. Outline 22,
OUTLINES SECTION. Tube requires octal
socket. Filament volts (de), 2.0; amperes, 0.24.
Typical operation as push-pull class A, ampli-
fier: plate and grid-No.2 volts, 135 mazx; 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

conventional push-pull audio-frequency ampli-
fier circuits. This type is used principally for

renewal purposes.

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

1ES-GP

1E7-GT

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 applieation con-

siderations, refer to type 1ACS5.
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R —

FILAMENT VOLTAGE (DC) 1.25 volts
FILAMENT CURRENT . « + v 0 ottt ittt tit ettt eae e et ce e 0.04 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.3 to All Other Electrodes (RF Input)...... 6.0 nuf
Plate to All Other Electrodes (Mixer Input)........ 5.0 wupf
Grid No.1 to All Other Electrodes (Oscillator Input). 2.4 wupf
Grid No.B3 to Plate. .. ... . ittt it ittt 0.4 max upf
Grid No3 to Grid No. L. ... oo it i ittt iananas 0.2 max puf

q q CONVERTER SERVICE
Maximum Ratings:

PLATE VOLTAGE. .. ... ittt ittt it eiriantnaesnnnnnns 5 volts

GRIDS-N0.2 AND No.4 (SCREEN) VOLTAGE volts
GRIDS-N0.2 AND N0O.4 SUPPLY VOLTAGE. ... volts
TOTAL CATHODE CURRENT. . . ... ....... ma

Characteristics {Separate Excitation): #
Plate Voltage. . ........ ... . it iniinennnn 46 67.6 volts

Grids-No.2 and No.4 Supply Voltage. . 45 67.5 volts
Grids-No.2 and No.4 Resistor........ 15000 20000 ohms
Grid-No.3 (Control-Grid) Voltage. ... 0 0 volts
Grid-No.1 (Oscillator-Grid) Resistor. ... 0.1 0.1 megohm
Plate Resistance (Approx.)............ 0.3 0.4 0.4 megohm
Conversion Transconductance................ 115 140 150 pmhos
Grid-No.3 Voltage for Conversion Transconduct-

ance of 5 umhos (Approx.). ................ -7 -8 -9 volts
Plate Current. ............... . 0.3 0.6 1.0 ma
Grids-No.2 and No.4 Current 000 0.8 1.1 1.6 ma
Grid-No.1 Current. . ...... ... ... o, 30 50 70 ua
Total Cathode Current. . .................... 1.1 1.7 2.5 ma

NOTE: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not
oscillating) is approximately 730 umhos under the following conditions: signal applied to grid No.l at
zero bias; grids No.2 and No.4 and plate at 30 volts; and grid-No.3 grounded. Under the same condi-
tions, the total cathode current is 3 milliamperes and the amplification factor is 3.9.

#The characteristics shown under separate excitation approximate those obtained in a self-excited
oscillator operating with zero bias.

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
WITH SEPARATE OSCILLATOR EXCITATION WITH SEPARATE OSCILLATOR EXCITATION
TYPE |EB E¢=125 VOLTS DC TYPE IE8 E£=1.25 VOLTS DC
TER05 NE 2 I NEZ Jorip-nei ] - [GRDSRZates
I PCAT SERIES PLATE s
(CURVE | voLTS |SuPPLy RESISTOR RECE CURVE|voLTs|SUPPLY ResisToR| ed | !
0 AD_| 675 | 675 | 20000 [ I 3132 _-%%g( S
I 2: 45 145 ! g"g g'l G 675 | 675 | 20000 | OT [ 70
! 30 30 1000 H
3 SEHTD RS SR ESSTOR OF G oo (]
x
2200 RECOMMENDED MINIMUM ] Cfft':”@é?‘éi??é‘ T e e 1 200} >
z VALUE OF I¢, /\ 2
= * 9
3 N \ :
~ 160 160 !
u Y / t
g 8¢ z
<
< A &
g 20 & / 20 3
2 ~ o
AAEIARIN / o] /N 2
" Y C, o
S @ N [v}
g & o I/ 2
Z g0 34 80 %
< 2 ]
« < (s =4
Lol - »)
d3 lla D
z = 5 z
: 3 . 2
040 2 T Ilal E o
& ] \ N 2 / ¥
I . z
z
E 5 1o/ //,./ &
[ 100 200 300 -8 -4 -2 0 2
GRID-N2I MICROAMPERES (Ic,) GRID -N23 (CONTROL GRID) VOLTS
92CM-T7165T 92CM - T166T
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POWER PENTODE

Glass type used in output stage of battery-
operated receivers. Outline 36, OUTLINES
SECTION. Tube requires five-contact socket. 1F4
Filament volts (dc¢), 2.0; amperes, 0.12, Type
1F4 is similar electrically to type 1F5-G. This
type is used principally for renewal purposes.

POWER PENTODE

o o Glass octal type used in output stage of
battery-operated receivers. Outline 35, OUT-
/ LINES SECTION. Tube requires octal socket.
Filament volts (de), 2.0; amperes, 0.12. Typi-

cal operation as class A1 amplifier: plate and lIF5 —G
f— grid-No.2 (screen) volts, 135 (180 max); grid-
r w G3 No.l volts, —4.5; plate ma., 8; grid-No.2 ma.,
° o 2.4; cathode resistor, 432 ohms; output watts,
0.31. This type is used principally for renewal

purposes.

2
3]
Z
a

TWIN DIODE—
SHARP-CUTOFF PENTODE

Glass type used as combined detector, am-
plifier, and ave tube in battery-operated re-
ceivers. QOutline 34, OUTLINES SECTION. ]F6
Tube requires six-contact socket. Filament volts
(de), 2.0; amperes, 0.06. This type is similar
electrically to type 1F7-G, except for inter-
electrode capacitances. Typical operation of
pentode unit as class A: amplifier: plate volts,
180 mazx; grid-No.2 (screen) volts, 67.5 max; grid-No.l volts, ~1.5; plate ma., 2.2; grid-No.2 ma.,
0.7. This type is used principally for renewal purposes.

TWIN DIODE—
SHARP-CUTOFF PENTODE

Glass octal type used as combined detector,
amplifier, and ave tube in battery-operated re- 'F7 G
ceivers. Outline 33, OUTLINES SECTION. -
Tube requires octal socket. Filament volts (de),
2.0; amperes, 0.06. Similar electrically to type
1F6 except for interelectrode capacitances. This
type is used principally for renewal purposes.

MEDIUM-MU TRIODE

Glass octal type used in battery-operated
receivers as detector or voltage amplifier. Qut-
line 22, OUTLINES SECTION. Tube requires
octal socket. Filament volts (dc), 1.4; amperes,
0.05. Typical operation and characteristics as lG4—GT
class Aj amplifier: plate volts, 90 (110 maz);
grid volts, —6; plate ma., 2.3; plate resistance,
10700 ohms; amplification factor, 8.8; tranas-
conductance, 825 umhos. This type has been
used as a driver for type 1G6-GT.

Go Si
OO POWER PENTODE
P ‘ Glass octal type used in output stage of
o battery-operated receivers. Outline 35, OQUT-

LINES SECTION. Tube requires octal socket.

e ° Filament volts (dc), 2.0; amperes, 0.12. Typical lI Gs - G
F+ w F-  operation as class A1 amplifier: plate and grid-
No.2 (screen) volts, 135 maz; grid-No.l volts,
~13.5; plate ma., 9.7; output watts, 0.55. This
type is used principally for renewal purposes.
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1G6-GT

1H4-G

HIGH-MU TWIN POWER TRIODE
Glass octal type used in output stage of 2

battery-operated receivers. Qutline 22, OUT- ° G
LINES SECTION. Tube requires octal socket. p T
Filament volts (dc), 1.4; amperes, 0.1. Typiecal el \ o
operation as class B amplifier: plate volts, 90
(110 max); de grid volts, 0; peak af grid-to-grid e o
volts, 48; effective grid-circuit impedance per € * g
unit, 2530 ohms; plate ma. (zero signal), 2; ’ o
plate ma. (maximum signal), 11; peak grid ma.

[34 Gy

g NC NC
per unit, 6; output watts (approx.), 0.35.
MEDIUM-MU TRIODE NC 4
Glass octal type used as detector or voltage o °
amplifier in battery-operated receivers. Outline (4
31, OUTLINES SECTION. Tube requires octal 0

socket. Filament volts (de), 2.0; amperes, 0.06.

Typical operation as class A: amplifier: plate e o
volts, 180 maz; grid volts, —13.5; amplification F v o
factor, 9.3; plate resistance, 10300 ohms: trans- o o
conductance, 900 umhos; plate ma., 3.1. For NC NC
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 type is used prineci-

pally for renewal purposes.

TH5-GT

1H6-G

1J5-G

1J6-G
1J6-GT

DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector
and amplifier in battery-operated receivers. Out-
line 23, 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., 0.15; plate resistance, 240000 ohms;
amplification factor, 65; transconductance, 275
pmhos. Diode is located at negative end of fila-
ment.

TWIN DIODE—MEDIUM-MU TRIODE (A

P oT
Glass octal type used as combined detector, T ‘ .o
amplifier, and ave tube in battery-operated re-

ceivers. Outline 31, OUTLINES SECTION.

Tube requires octal socket. Filament volts (d¢), ¢4 ° R l 7 ° F=

2.0; amperes, 0.06. Type 1H6-G is similar elec-
trically to type 1B5/25S. This type is used o o
principally for renewal purposes. NC NC

POWER PENTODE

Glass octal type used in output stage of o °
battery-operated receivers. Outline 35, OUT-
LINES SECTION. Tube requires octal socket. ol
Filament volts (dc), 2.0; amperes, 0.12. Typical
operation as class A1 amplifier: plate and grid-

No.2 (screen) volts, 135 maz; grid-No.1 volts, o
] F=
r+ w 5

—16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate

resistance, 105000 ohms; load resistance, 13500 o o
ohms; output watts, 0.45. This is a DISCON- NC NC
TINUED type listed for reference only.
HIGH-MU TWIN POWER TRIODE “T '
Glass octal types used in output stage of P
battery-operated receivers. Type 1J6-G, Out- PTz \ 3

line 31; type 1J6-GT, Outline 26, OUTLINES

SECTION. Tubes require octal socket. Fila-

ment volts (de), 2.0; amperes, 0.24, Typical o*o
operation as class B power amplifier: plate volts,

135 max; peak plate ma. per plate, 50 max; ° o

grid volts, 0; zero-signal plate ma. per plate, NC NC

5; effective plate-to-plate load resistance, 10000

ohms; average input watts, 0.17; output watts, 2.1, Type 1J6-G is a DISCONTINUED type llsted for
reference only; type 1J6-GT is used principally for renewal purposes.
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SHARP-CUTOFF PENTODE

Miniature type used as rf or if am-

plifier in portable, battery-operated re-

r+ ceivers particularly those not utilizing
ave.Outline12,0UTLINESSECTION.
Tube requires miniature seven-contact

1L4

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-coupled ampli~
fier, refer to Chart 1, RESISTANCE-COUPLED AMPLIFIER SECTION. For

filament considerations, refer to type 1U4.

FILAMENT VOLTAGE (DC) 14
FILAMENT CURRENT. . .. ......... 0.05
DIRECT INTERELECTRODE CAPACITAN {No external shield):
Grid No.l toPlate. .. ... .ivuiririr i iiiariiierranenns o 0.01 max
Input. . o e o0 3.6
OULDUL. . ot i e e e 00 7.5
CLASS A; AMPLFIER
Maximum Ratings:
PLATE VOLTAGE. . ... ...ttt isiisinraarianarenaenan 110 max
GRID-NO.2 (8CREEN) VOLTAGE oo 90 max
GRID-NO.2 SUPPLY VOLTAGE . ... vttt v eraeennnnaninonaannrisas 110 mazx
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.......... max
TOTAL CATHODE CURRENT. , ..ottt tttiruneninannranaarrnrsnnnnns 6.5 mazx
Typical Operation:
Plate Voltage. . . ... ... ittt iiraeerraeeriaar s 90 90
Grid-No.2 Valtage. ........ it iiiiiieiereinnierraraarnns 67.5 90
Grid-No.1 Voltage. .. ..o ieetiteiiiaiirriaiirrar s eeaaasanns 0 0
Plate ResiBtance.........v.vviurr v aeennneeearannrrrarnn 0.6 0.26
TransconductBNCe. . ... oouuriiiir i iiien i riitacieranaaasraens 925 1025
Grid-No.1 Bias for plate currentof 10 pa.................cvenen. -6 -10
Plate Current. .................. 0000000060000 600003000A00000 2.9 4.5
Grid-No. 2 Current. . ......iiiiuenvinnnnaoinnorennirsnnnrsernns 1.2 2.0
AVERAGE PLATE GHARACTERISTICS
: T
onlI)-Nu voLTs Eciz0 LI [ l
| TYPE IL4
" // E4=1.4VOLTS DC
e GRID-N22 VOLTS=90 |
-1
oL/
¢ ,/
33
«<
5 / -2
=
3
. V e
L2 =3
<
@ 1
b
d
] =
E¢)=-8
L~ ]
| -e
o 25 50 75 156

100 125
PLATE VOLTS

PENTAGRID CONVERTER

For technical data, see page 305.
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POWER PENTODE

Glass lock-in type used in output stage of
battery-operated receivers. Qutline 14, QUT-
.I LA4 LINESSECTION. Tuberequireslock-in socket.
Filament volts (de), 1.4; amperes, 0.05. For
electrical characteristics and typical operation,
refer to glass-octal type 1A5-GT.

PENTAGRID CONVERTER

Glass lock-in type used in battery-operated
receivers. Qutline 14, OUTLINES SECTION.
'ILA6 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 umhos.

POWER PENTODE

Glass lock-in type used in output stage of
'I LB4 battery-operated receivers. Outline 14, OUT-
LINESSECTION. Tuberequireslock-in socket.
Filament volts (dc), 1.4; amperes, 0.05. For elec-
trical characteristics, refer to pentode unit of
glass-octal type 1D8-GT.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in battery-operated receivers. Outline 14, QUT-
LINESSECTION. Tuberequireslock-in gsocket.
.I I_CS Filament volta (de), 1.4; amperes, 0.05. Typical
operation as class A: amplifier: piate volts, 90
(110 maz); grid-No.2 (screen) volts, 45 max;
grid-No.1 volts, 0; plate resistance (approx.),
greater than 1 megohm; transconductance, 775
pmhos; plate ma., 1.15; grid-No.2 ma., 0.3.

PENTAGRID CONVERTER

Glass lock-in type used in battery-operated
receivers. Qutline 14, OUTLINES SECTION.
Tube requires lock-in socket. Filament volts
(de), 1.4; amperes, 0.05. Typical operation as

.I LC6 converter: plate volts, 90 (110 maz); grids-No.3-
and-No.b volts, 35 (45 max); grid-No.2 volts, 45;
grid-No.1 volts, 0; plate resistance, 0.656 meg-
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma.,
0.70; grid-No.2 ma., 1.4; total cathode ma.,
2.9; conversion transconductance (zero bias),
275 umhos.

DIODE—SHARP-CUTOFF PENTODE

Glass lock-in type used as combined detec- P
tor and af voltage amplifier in battery-operated
receivers. Outline 14, OUTLINES SECTION.

III_D5 Tube requires lock-in socket. Filament volts
(de), 1.4; amperes, 0.06. Characteristics of pen-
tode unit: plate volts, 90 (110 max); grid-No.2
volts, 45; grid-No.1 volts, 0; plate ma., 0.6;
grid-No.2 ma., 0.1; plate resistanee, 0.756 meg-
ohm; transconductance, 575 umhos.
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“ N MEDIUM-MU TRIODE

Glass lock-in type used as detector or volt-
G
[ o o age amplifier in battery-operated receivers, Out-
line 14, OUTLINES SECTION. Tube requires
lock-in socket. Filament volts (dc), 1.4; amperes, l L E3

P A N< 0.05. Typical operation as class A, amplifier:

° L o plate volts, 90 (110 mazx); grid volts, —-3; plate

& 4 ma., 1.4; plate resistance, 19000 ohms; trans-

conductance, 760 umhos; amplification factor,
14.5.

REMOTE-CUTOFF PENTODE

Lock-in type used as rf or if amplifier in
battery-operated receivers. Outline 14, OUT-
LINESSECTION. Tuberequireslock-in socket.
Filament volts (dc), 1.4; amperes, 0.05. Typical
operation and maximum ratings as class A1 ]LGS
amplifier: plate volts, 90 (110 max); grid-No.2
volts, 45 (110 mazx); grid-No.1 volts, 0; plate
resistance (approx.), greater than 1 megohm;
transconductance, 800 smhos; plate ma., 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 in battery-operated receivers. 'I I-H4
Outline 14, OUTLINES SECTION. Tube re-
quires lock-in socket. Filament volts (dc), 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 14, OUT-
LINESSECTION. Tube requireslock-insocket.
Filament volts (de), 1.4; amperes, 0.05. Typical ] I_ N 5
operation as class A: amplifier: plate and grid-
No.2 (screen) volts, 90 (110 mazx); grid-No.1
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35;
plate resistance (approx.), 1.1 megohms; trans-
conductance, 800 umhos.

oo Sy SHARP-CUTOFF PENTODE

Glass octal type used as rf or if am-
G) () plifier in battery-operated receivers. ] N 5-GT
B v &;Outline 23, OUTLINES SECTION.
0 ° Tube requires octal socket and may be
8c b mounted in any position. When used
in ave circuits, the 1N5-GT should be only partially controlled to avoid exces-
give reduction in receiver sensitivity with large signal input.

FILAMENT VOLTAGE (DC). . v v v vvinnninnnneennnan ©000000000000000 1.4 volta

FILAMENT CURRENT. . e ¢t vvvvnuennenrnannnnonns 0000000 0000000000 0.05 ampers
DIRECT INTERELECTRODE CAPACITANCES:*

0.007 max puf

3 pﬂ,f

10 puf

* With external shield connected to negative filament terminal.
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Typical Operatian: CLASS A; AMPLIFIER
Plate Voltage (110 volts maZ, . .....viiret e nr e reeennnnnennns 90 volts
GridzNo.2 (Screen) Voltage (1.0 volta mazx). . 90 volts
Grid-No.1 Voltage. .. ... ...ttt iiiiiiiiiiiiinnnnn 0 volts
Plage Resistance (ADDIOX.) . ..ot uituneenineeineein s . 1.6 megohms
Rransconductance. . ... ... ... 750 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 5 umhos. ... .... 0 —4 volts
Plate Current. .. .. ..ot e 00 1.2 ma
Grid-No.2 Current. .. .. .ooiur it it it ee it 00 0.3 msa
DIODE—POWER PENTODE 6 &
Glass octal type used as combined detec-
tor and power output tube in battery-operated P
receivers, Filament volts (de¢), 1.4; amperes, e o‘ ‘e [
]N6—G 0.05. Typical operation of pentode unit as class

A, amplifier: plate and grid-No.2 (screen) volts,

90 (110 mazx); grid-No.1 volts, —4.5; plate ma., g, evﬂ G3

3.1; grid-No.2 ma. (zero-signal), 0.6; plate re- F=
sistance (approx.), 0.3 megohm; transconduct- 0 0
ance, 800 umhos; load resistance, 25000 ohms; NC NC

output watts, 0.1, This is a DISCONTINUED
type listed for reference only.

REMOTE-CUTOFF PENTODE C2 NC

Glass octal type used as rf or if amplifier in
battery-operated receivers. Outline 23, OUT- ¢ ‘
. LINES SECTION. Tube requires octal socket. o

]Ps —GT Filament volts (dc), 1.4; amperes, 0.05. Typical

operation as class A; amplifier: plate volts, 90

(110 rmazx); grid-No.2 (screen) volts, 90 (110 F+ F-

max); grid-No.l volts, 0; plate resistance % <

(approx.), 0.8 megohm; transconductance, 750

NC
pmhos; transconductance (approx.) with —-12 BC
volts on grid-No.1l, 10 gmhos; plate ma., 2.3;
grid-No.2 ma., 0.7.
G2 Gy

BEAM POWER AMPLIFIER

Glass octal type used in the output stage
of battery-operated receivers. Outline 22, QUT-

'I Q 5 _GT LINES SECTION. Tube requires octal socket.

Filament volts (dc), 1.4; amperes, 0.1, For elec-
trical characteristics and ratings, refer to type
3Q5-GT with parallel filament arrangement.
This type is used principally for renewal pur-
poses.

PENTAGRID CONVERTER

Miniature type used in lightweight,

] R 5 portable, compact, battery-operated re-

ceivers. Outline 12, OUTLINES SEC-

TION. Tube requires miniature seven-

contact socket and may be mounted in

any position. For general discussion of pentagrid types, see Frequency Conversion

in ELECTRON TUBE APPLICATIONS SECTION. For filament considerations,
refer to type 1U4.

FILAMENT VOLTAGE (DC) . o ot o ttiit ittt ittt iniiieaeaitaneranas 1.4 volts |
FILAMENT CURRENT. . . .t it itiitenttnsietiae e seeannnsnnns 0.06 ampere
DIRECT INTERELECTRODE CAPACITANCES {No external shield):
Grid No.3 to All Other Electrodes (RF Input). .. .............. 7.0 ppf
Plate to All Other Electrodes (Mixer Qutput). .. ............... 7.6 puf
Grid No.1 to All Other Electrodes (Osc. Input) . ... ............ 3.8 ppf
o GridNodtoPlate. ... .. . e 0.4 max puf
Grid No.83to Grid No.t. ..ot i i, 0.2 max nuf
Grid No.l to Plate. .. .. ivitiirtiiini i cieeiiannnnnnan 0.1 max upf
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Maximum Ratings: CONVERTER SERVICE

PLATE VOLTAGE. .. ...ttt ittt ittt i 90 mazx volts
GRrIDS-N0.2-AND-N 0.4 (8CREEN) VOLTAGE . 67.5 max volts
GRID8-N 0.2-AND-N0.4 SUPPLY VOLTAGE . o 90 max volts
GRID-NO.3 (CONTROL-GRID) VOLTAGE, Positive o 0 max volts
TOTAL ZERO-SIGNAL CATHODE CURRENT. « .0« v v vvvvuvunnnnennnns 00 6.5 max ma
Typical Operation:
Plate Voltage. .. .........coiiiiennninennn. 4 46 67.6 90 90 volts
Grids-No.2-and-No.4 Voltage . . 456 67.5 45 67.56 volts
Grid-No.3 Voltage. ............. 0 0 0 (1] volts
Grid-No.1 Resistor. ............ 0.1 0.1 0.1 0.1 megohm
Plate Resistance (Approx.)...... 0.6 0.6 0.8 0.6 megohm
Conversion Transconductance. ................ 235 280 250 300 umhos
Grid-No.3 Bias for conversion trans-

conductance of approx. 6 umhos............ -9 -14 -9 -14 volts
Plate Current. ........ ... ...t 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..... 0.156 0.25 0.15 0.25 ma
Total Cathode Curren 2.7 5 2.75 5 ma

NOTE: The transconductance between
is approximately 1400 umhos under the
and No.4 and plate at 67.5 volts.

gnd No.l and gride No.2 and No.4 tied to plate (not oscillating)
llowing conditions: grids No.1 and No.3 at 0 volts; grids No.2

OPERATION CHARACTERISTICS

TYPE IR

€ 4314 VOUTS DC
Sleaze|SE58 G- =
OPERATION CHARACTERISTICS | EereerdiieL 5 3002
TYPE IR5 s VOLTSIMEG. u'{ s
" EpstavoLTsoc. _ AERBFERES 2
3 B 4
S RENE VOLTS{Ggg o Clezs |s13 01 230 /l i
3 GRID-N?3 VOLTS= — D 813 220 !lo503
F grios-nE28 Ne VOLTS =675 "oswm:u BYADJUSTMENT 7 5
I3 GRID-N21 R( =0 RIDNEI VOLTS TOGIVE 1 v
S 1¢,=002 M- (AECOMMENDED MIN)  —| INDICATED VALUES: " s 0
3 GRID N R VAED BY ADJUSTMENT NEZENZ44ONFILAMENT =0 <
- 0SC.vOLTS ONGRIDS Ne2 & N34 8 ON —| 2000
) MENT=0 >
E 2
o « o
z w o
© 300 LY 1 t liso @
w = e & (. 2
z Lt 3 i
s TR - 7'c E
r a2 d oo &
=) YN i =3
= 3
o i A @
by 3w 1 o
o h w
8 8 Y.l 2
z 2z £t s0 &
] < L/ / o
[V 1 1o 4 L
'
e ,‘/
O o [A) 0.2 0.3 04 -4 o
GRID-N21 (0SC.-GRID) MILLIAMPERES (¢ RoL-GRID) vaLTs

92CM-8098T1

POWER PENTODE

-8 -12
GRID-N®3 (CONT

2CM-6097TI

Miniature type used in output stage of
lightweight, compact, portable, battery-oper-
ated equipment. Types 184 and 384 are identi-
cal except for filament arrangement. Outline 12,
OUTLINES SECTION. Type 1S4 requires
miniature seven-contact socket and may be
mounted in any position. For ratings, typicat
operation, and curves, refer to type 354 with
parallel filament arrangement. For filament con-

154

slderatlons, refer to type 1U4 and ELECTRON TUBE INSTALLATION SECTION. Filament volts
(dc), 1.4; amperes, 0.1. This type is used principally for renewal purposes.
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1S5

DIODE—
SHARP-CUTOFF PENTODE

Miniature type used in light-
weight, compact, portable, battery-op-
erated receivers as combined detector
and af voltage amplifier. Outline 12,

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 characteristies, curves, and application, refer to type 1U5.

1T4

REMOTE-CUTOFF PENTODE

Miniature type used in light-
weight, compact, portable, battery-op-
erated receivers as rf or if amplifier.
Because of internal shielding feature,
an external bulb shield is not needed,

but socket shielding is essential if minimum grid-No.1-to-plate capacitance is to be
obtained. Outline 12, OUTLINES SECTION. Tube requires miniature seven-con-
tact socket and may be mounted in any position. For curve of average plate char-
acteristics, see next page. For filament considerations, refer to type 1U4.

FILAMENT VOLTAGE (DC)

FILAMENT CURRENT

DIRECT INTERELECTRODE CAPACITANCES:*

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

Input..........
Output.........

* With close-fitting shield connected to negative filament terminal.

Maximum Ratings:

PLATE VOLTAGE. ...

CLASS A; AMPLIFIER

GRID-N0.2 (SCREEN) VOLTAGE. . .. .\ ittiitttiieeiiinannnnnsans
GRID-NO.2 SUPPLY VOLTAGE . s 4ttt viienccnntnnnrennnanniasnnn
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value..........
TOTAL CATHODE CURRENT. . sttt i iaeentrvinnarernorocancaasnnoas

Typical Operation:

Plate Voltage. .....
Grid-No.2 Voltage. .
Grid-No.1 Voltage. .
Plate Resistance (Approx.). .. ................

Transconductance. .

Grid-No.1 Bias for transconductance of 10 umhos.

Plate Current.
Grid-No.2 Current..

1T5-GT

......................... 45 67.6 9u
......................... 45 67.5 45
......................... 0 0 0
0.35 0.25 0.8

......................... 700 876 760
-10 -16 -10

1.7 3.4 1.8

0.7 1.5 0.65

BEAM POWER AMPLIFIER

Glass octal type used in output stage of
battery-operated receivers. Outline 22, OUT-
LINES SECTION. Tube requires octal socket.
Filament volts (de), 1.4; amperes, 0.05. For

filament considerations, refer to type 1U4. Typi- r+

cal operation as class A: amplifier 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-signal),

1.4
0.056

0.01 max
3.6
7.6

90 max
67.5 max
90 max

0 mazx
6.5 max

90
67.6

0.5
9200
-16
3.5
1.4

9‘

NC

)

voita
ampere

uul
i
i

volts
volts
volta
volts

volts
volts
volts
megohm
umhos
volts

ma

ma

&

(De-
G

NC

6.5; grid-No.2 ma.(zero-signal), 0.8; grid-No.2 ma. (maximum signal), 1.5; plate resistance, 0.25 meg-
ohm; transconductance, 1150 umhos; load resistance, 14000 chms; total harmonic distortion, 7.5 per

cent; output watts, 0.17.
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l
|

AVERAGE PLATE CHARACTERISTICS
‘ B 3 I
TYPE IT4
Eg=1.4 VOLTS D C
GRID-N22 VOLTS = 67.5

| | |
" |Io |
ol o=l [ |
W
e ]
3 -5
< e — |
-4 | |
B 2o
3 I R
s -2.5 |
5 T
-4 Eci*—3.0
@ Cl
=35 ——t - —

| —a.0

1 - —5.0 i

] 6.0

I loo |

1
:LATE vonsﬁo 200 92CM-810IT)

DIODE—SHARP-CUTOFF
PENTODE

Subminiature type used as com- -IT 6
bined detector and audio amplifier in

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. Out-
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 1ACS.

FILAMENT VOLTAGE (DC) . . oottt ittt et it ittt ca i iinaaaenneennonnans 1.25 volts
FILAMENT CURRENT. . . . ettt ettt ottt ie it eiaeeaa e, 0.04 ampere

Maximum Ratings:

PLATE VOLTAGE. . ¢ .ottt ittt ittt et i e e e e et e 67.5 max volts
GRID-N 0.2 (8CREEN) VOLTAGE. . .. ..... e 67.5 mazx volts
TOTAL CATHODE CURRENT. . . . o o\ v oottt ittt e enn e 2.0 max ma

Typical Operation:

Plate Voltage. .. ... ... it 30 45 67.5 volts
Grid-No.2 (Sereen) Voltage. . .......o oot 30 45 67.5 volts
Grid-No.1 (Control-Grid) Voltage. . . ................... 0 0 0 voelts
Plate Resistance (Approx.). . ...... ... viinun.. 0.5 0.6 0.4 megohm
Transconductance. .. ...... .......... . ... 330 476 600 pmhos
Plate Current. ......... ... ... ... ... ..o Lol 0.33 0.75 1.6 ma
Grid-No.2 Current. . .. ..ot iiiii i 0.10 0.21 0.4 ma
DIODE UNIT

Maximum Rating:

PLATE CURRENT. « . 4ttt ttettttineen et e et ie i anaeneanns 0.26 max ma
Diode unit is located at negative end of filament and is independent of the pentode unit except for the
common filament.
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AVERAGE PLATE CHARACTERISTICS

28 R
TYPE IT6 i
Egp =125 VOLYS DC f
n GRID-N22 vOLTS=67.%
¥
g 20
3 g
E ECIZ90 |
gt
Ss B =
& x/\ -0.5
& A P —castl
z
- AY
1o "] Lo
s | /] / 1 L
2 5 = -
: | o] -2
: 0.5 s < =% ’:‘ Eci=0
: /\~~ -—‘:r--_--__-—--'_—‘
3 /K medo_ o -3
/- - - - LR SRR T PR "
p 'l
I 1 -4
© 20 40 60 80 100 120 40
PLATE VOLTS
Q92CM - 72567
SHARP-CUTOFF PENTODE
Miniature type used as rf or if
]U4 amplifier in stages not controlled by

avc 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) . .. o ottt iiteiieieiaencerenacannnnnnns
FILAMENT CURRENT. . o o\ o0ttt iitaitannasaaneioieesnssenns
DIRECT INTERELECTRODE CAPACITANCES:*

* External shield connected to negative filament terminal.

CLASS A, AMPLIFIER
Maximum Ratings:
PLATE VOLTAGE . . . ..\ttt itiiiiaeer s sannnssanannas 0oo
GRID-NO.2 (8CREEN) VOLTAGE. . . . vvuvttennnenranerannnaronnans
GRID-NO.1 (CONTROL-GRID) VOLTAGE:
Negative biag value . ...... oo vt
Positive bias value . ...... ... . . it e ieeae

Typical Operation:

Plate Voltage. . . ... v ittt it ettt et et cii i
Grid-No.2 Voltage. . . ..o ivii s ittt ittt ettt it anen
Grid-No.1 Voltage. . . ... ..\ttt ittt e et eaiiaeannas
Plate Resistance (APPTOX.) . . . v vttt ittt
Transconductance. . . .............vuviiiiiiiininniii
Grid-No.1 Bias for transconductance of 10 gmhos. .................
Plate Current, .. .. ...ttt i iiia i

1.4
0.056

0.01 max
8.6
7.6

110 max
110 max

30 max
0 max
6 mazx

20
90

1.0
900

-4
1.6
0.5

volts
ampere

pul
puf
pul

volts
volts

volts
volts

volts
volts
volta
megohm
smhos
volts

ma

ma
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INSTALLATION AND APPLICATION

Type 1U4 requires a miniature seven-contact socket and may be mounted in
any position. Outline 12, OUTLINES SECTION.

The filament power supply may be obtained from dry-cell batteries, from
storage batteries, or from a power line. With dry-cell battery supply, the filament
may be connected either directly across a battery rated at a terminal potential of
1.5 volts, or in series with the filaments of similar tubes across a power supply con-
sisting of dry cells in series. In either case, the voltage 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 filament 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

T T
TYPE U4
E#31.4VOLTS DC
GRID-N% 2 VOLTS = 90

N

~0.5

° N

;

14
—~—£c/20
N

[
3

PLATE MILLIAMPERES

o
>

-20

/

/]
A
~

0.2

GRIDN2I VOLTS EC)= 2.5

| [
T I
o 60 200
PLATE VOLTS

~

92CM-6869T

DIODE—SHARP-CUTOFF
PENTODE

Miniature type used in light-
weight, compact, portable, battery-op- l U 5
erated receivers as combined detector
gt and af voltage amplifier. The 1U5 is
similar to the 1S5 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 12, 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 consideration, refer to type 1U4.

FILAMENT VOLTAGE (DC). . . ...\t viittinnenrinnneesrnnnnnnennnn 1.4 volts
FILAMENT CURRENT . 4 ot ittt ittetienenveeonnneensnnennennonnns 0.05 ampere

Maximum Ratings:

PLATE VOLTAGE. ...\ttt ittt it ciie e 90 maz volts
GRID-NO.2 (SCREEN) VOLTAGE. .. . .. .. vttriiinirnennnnnninnss 90 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negativebias value . . ... ... . . ittt 50 maz volta

Positive bias value . ... ... ... . e e 0 max volts
TOTAL CATHODE CURRENT. . . .ttt ttitnirae e ttannsrarasesannnnns 3 maz ma
Characteristics:
Plate Voltage. . . ...t i ittt aiitaninenceeeenns 67.5 volts
Grid-No.2 Voltage. . .o vieie ittt ieitertnneernnneoneeasnnenenn 67.5 volts
Grid-No.1 Voltage 0 volts
Plate ResiStaNCe. . ... v ittt ittt itiieeeansoeoeeneanssonnnns o 0.6 megohm
Transconductance. . . ... ... .ttt iiitiietnnitnenenrionnsnns 626 pmhos
Grid-No.l1 Bias for plate current of 10ua.................. 000000 o -5 volts
Plate CUITeNt. .. ... i i ittt aeieiveeeenenennannnnn 1.6 ma
Grid-No.2Z CUrrent. ..o coiiiiieet ittt itniiiaerieaeeeennnns 0.4 ma

DIODE UNIT

Maximum Rating:
PLATE CURRENT. . .. o ttttitniatianteeneatataaarneieaaian.es 0.25 max ma

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

AVERAGE P%EATE CHARACTERISTICS

N NTODE UNIT
2. 1 T 1
TyPE 1US
| _E§=1.4 voLTS DC
GAID-N22 VOLTS = 67.5
2.0
' =0
g GRID-N31 YOLTS Ecl
5 )
s
R ==
3 - 0.5
«
3 //
= / L1 -1.0
Wt ///’
% k -3
-
[y
/‘ —2.0
©.3 4 Ecj=-2.5
] —3491
-4.0
[
© 20 40 60 120

80 100 140
PLATE VOLTS R2CM-0I158TI

86



RCA RECEIVING TUBE MANUAL

HALF-WAVE VACUUM RECTIFIER

Glass type used in ac/dc or automobile
receivers. Outline 32, OUTLINES SECTION.
Tube requires four-contact socket. For heater
considerations, refer to type 6AT6. Heater volts ]
(ac/dc), 6.3; amperes, 0.3. Maximum ratings as -V

o*o half-wave rectifier: peak inverse plate volts,

1000; peak plate ma., 270; peak heater-cathode
volts, 500; de output ma., 45. This type is used
principally for renewal purposes.

HALF-WAVE VACUUM RECTIFIER

Miniature type used in high-volt-
age, low-current applications such as ]V2

the rectifier in high-voltage, pulse-op-

erated voltage-doubling powersupplies

for kinescopes. The very low power

required by the filament permits the use of a rectifier transformer having small
size and light weight.

FILAMENT VOLTAGE (AC) .t ¢t vvevinieeseansonssasasttessesassassasnoanns 0.626 volt
FILAMENT CURRENT. . . ¢ vt voneettnnseenansnorsnessesssesssssssasnsesanns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCE (No external shield):

Plate to Filament (ADProX.) . . v cueeerietieioresoireiasassssssssanss o 0.8 uuf

HALF-W AVE RECTIFIER

Pulsed Rectifier Service
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. ¢ ¢t cveetnvssasacscatcsrioncesncssassnsss volts
PEAK PLATE CURRENT . « . ot oveeeeeseassassarsacocstscascascsccans . ma
AVERAGE PLATE CURRENT ... veveeeeeueasesscasccssssccsnsonssnasassnass o 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 center shield, it is necessary
to remove the center shield. In addition, it is recommended that the socket clips
for pins 1, 6, and 7 be removed to reduce the possibility of arc-over and minimize
leakage. Outline 13, 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.
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AVERAGE PLATE CHARACTERISTIC
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HALF-WAVE VACUUM RECTIFIER 0B O40]
Miniature type used in high-volt- N¢@ 7NC
-Ix2 A age, low-current applications such as . (\
=i the rectifier in a high-voltage, rf-op- 2 &)F
erated power supply, or as a rectifier ! 9
of high-voltage pulses produced in tel- & s

evision scanning systems. Outline 18, OUTLINES SECTION. Tube requires 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.

FILAMENT VOLTAGE (AC) . . . . ottt ittt iiie ittt aanecnanns 1.25 volts
FILAMENT CURRENT . . . . . ottt ttietent ot eeineeeaannaeaeaeaeeascananans 0.2 ampere
DIRECT INTERELECTRODE CAPACITANCE (NO EXTERNAL SHIELD):

Plate to Filament (ApPDroX.) . . ...ttt ittt ittt ieetenenennnnns 1.0 unf

Maximum Ratings: HALF-W AVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . . ... ... ittt ieae e, 18000 max volts
PEAK PLATE CURRENT. . . ...ttt it it iie e e e e e e e e e aeaanas 10 max ma
AVERAGE PLATE CURRENT. . .. ..ottt it ittt it ittt ia i eieee e 1 mazx ma
FREQUENCY OF SUPPLY VOLTAGE . . . . . ..ttt ititetien i itananonsnanens 300 max Ke
POWER TRIODE " G
Glass type used in output stage of ra-
2A3 dio receivers and amplifiers. As a class
A, power amplifier, the 2A8 is usable
either singly or in push-pull combi- ' ~d- F
nation.
FILAMENT VOLTAGE (AC/DC) . ot v vttt iinieiinnnennonns 2.5 volts
FILAMENT CURRENT. . o 0ttt ttten s itaeatneonneeennssnsanennnsns 2.5 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.): :
(@561 {70 196 390 0 0 0 06 0000800000000000000000000000000a60030000 16.5 pnpf
InpUt. . e e i 7.5 unf
L0357 7P 5.5 unf
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Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE . . ... itteivinoeinroniionaracatanssncssssnssanns 800 max volts
PLATE DISSIPATION. . . oo toetoeennroniosesssasssssssassssnsssnas 16 max watts

Typical Operation:

Plate Voltage. .. ...t iitiieieiiiorerirosescoasasssssssssnass 250 volts
Grid Voltage# ... —45 volts
Plate Current. .. ... 60 ma
Amplification Factor 4.2

Plate Resistance...........oiiiiieiiiiiriraniiniieenaeaanan 800 ohms
TranscondUCLANCE . . . . ...t tie i aae et anat i 5250 pmhos
Load Resistance................c..coioun... 2500 ohms
Second Harmonic Distortion per cent
Power QUtpUt. .. ...\ttt a 3.5 watts
Maximum Ratings:

PLATE VOLTAGE . . .« c vttt st ettt ittt ettt an 300 max volts
PLATE DISSIPATION . .. ..ttt eeane 15 mazx watts
Typical Operation {Values Are For Two Tubes): Fired Bias Cathode Bias

Plate Voltage 300 300 volts
Grid Voltage*# ...... .. —62 = volts
Cathode-Bias Resistor a . = 780 ohms
Peak AF Grid-to-Grid Voltage . ... ... ... oottt 124 156 volts
Zero-Signal Plate Current. .. . ......... ... .. . il 80 80 ma
Maximum-Signal Plate Current. . . .. ... ....... ... ... ... ....... 147 100 ma
Effective Load Resistance (Plate-to-plate) .. .............. e 3000 5000 ohms
Total Harmonic Distortion. . ......... ... ... ..ot oo 2.5 5.0 per cent
Power OUtpUL. .. ..o e e e 15 10 watts

* Grid voltage referred to mid-point of ac-operated filament.
# When a single 2A3 is operated cathode-biased, the cathode-biasing resistor value should be 760 ohms.

INSTALLATION AND APPLICATION

Type 2A3 requires a four-contact socket and may be mounted in any position.
Qutline 41, OUTLINES SECTION. It is especially important that this tube, like
other power-handling tubes, should 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 independently the bias on each tube. This requirement is a result of the
very kigh 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.

Any conventional type of input coupling may be used provided the resistance
added to the grid circuit by this device is not too high. Transformers or impedances
are recommended. When cathode bias is used, the dc resistance in the grid circuit
should not exceed 0.5 megohm. With fixed bias, however, the de resistance should
not exceed 50000 chms. ‘
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GAS TRIODE NOWO]
Glass octal type used in relay-control equip- ¢
ment such as motor-controiled tuning mechan- o
2A4 G isms of radio receivers. It is a grid-controlled
- gaseous-discharge tube. Outline 31, OUTLINES
SECTION. Tube requires octal socket and may F+ v o B
be mounted in any position. Filament volts
(ac/de), 2.5; amperes, 2.5. Filament voltage e
should be applied for 2 seconds before start of s NC

tube conduction. Characteristics: peak inverse anode volts, 200 maz; peak forward anode volts, 200
maz; peak volts between any two electrodes, 250 maz; peak anode amperes, 1.26 maz; average anode
amperes (over any 45-second period), 0.10 mazx; anode voltage drop, 15 volts. This type is used princi-
pally for renewal purposes.

POWER PENTODE

Glass type used in output stage of ac-oper-
ated receivers. Outline 36, OUTLINES SEC-
2A5 TION. Tube requires six-contact socket. Except
for its heater rating (2.5 volts ac/dc; 1.75
amperes), the 2A5 has electrical characteristics
identical with type 6F6. This type is used prin-
cipally for renewal purposes.

TWIN DIODE—HIGH-MU TRIODE

Glass type used in ac-operated receivers
chiefly as a combined detector, amplifier, and
2A6 ave tube, Outline 34, OUTLINES SECTION.
Tube requires six-contact socket. Except for ita
heater rating (2.5 volts ac/de; 0.8 ampere),
and within its 250-volt maximum plate rating,
the 2A6 has electrical characteristics identical
with type 6SQ7. This type is used principally
for renewal purposes.

PENTAGRID CONVERTER

Glass type used in ac-operated receivers.

Outline 34, OUTLINES SECTION. Tube re-

quires small seven-contact (0.75-inch, pin-circle

2A7 diameter) socket. Except for its heater rating
(2.5 volts ac/dc; 0.8 ampere) and its interelec-

trode capacitances, the 2A 7 haselectrical charac-

teristics identical with type 6A8. Complete

shielding of this tube is generally necessary.

Thistypeisused principally forrenewal purposes.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Glass type used as combined detector, ave
tube, and amplifier. Outline 34, QUTLINES
SECTION. Tube requires small seven-contact
287 (0.75-inch, pin-circle diameter) socket. Except
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. This type is used principally for re-
newal purposes,

ELECTRON-RAY TUBE

Glass type used to indicate visually by
means of a fluorescent target the effects of a
2 E5 change in a controlling voltage. It is used as a
convenient means of indicating accurate radio
receiver tuning. Outline 32, OUTLINES SEC-
TION. Tube requires six-contact socket, Ex-
cept for its heater rating (2.5 volts ac/dc; 0.8
ampere), the 2E5 has electrical characteristics
identical with type 6 E5. This typeis used prinei-
pally for renewal purposes.
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DIODE—TRIODE—PENTODE

Glass octal type used as combined detector,
af amplifier, and rf amplifier in battery-operated
receivers. Filament has mid-tap sothat tube may 3 A8 - GT
be used with either 1.4- or 2.8-volt de filament
supplies. Filament volts 1.4 (parallel), 2.8
(series); amperes 0.1 (parallel), 0.05 (series).
Typical operation of triode unit as class Ay am-
plifier: plate volts, 90 (110 max); grid volts, 0;
amplification factor, 65; plate resistance, 0.2 megohm; transconductance, 325 umhos: plate ma., 0.2.
Typical operation of pentode unit as ciass A; amplifier: plate volts, 90 (110 maz); grid-No.2 volts, 90
(110 mazx); grid-Ne.1 volts, 0; plate resistance, 0.8 megohm; transconductance, 750 umhos; plate ma.,
1.5;grid-No.2 ma., 0.5, This type is used principally for renewal purposes.

KINESCOPE

Directly viewed picture tube used 3 KP4

in compact, low-cost television receiv-

ers. Employs a white fluorescent screen

having medium persistence and high

efficiency. It utilizes electrostatic focus

and deflection to provide a rectangular picture with rounded corners about 2}4 x
124 inches. Maximum diameter is 8-1/16 inches; maximum overall length is
1134 inches. Tube requires magnal eleven-contact socket and may be mounted in
_any position. For installation and handling considerations, refer to ELECTRON
TUBE INSTALLATION SECTION. This type is used principally for renewal
purposes.

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT . . . oot ot tarenaensrosneanconsossssenennnnnsinneins 0.6 ampere
Maximum Ratings:

ANODE-N0.2 AND GRID-N0.2 VOLTAGE 2500 max volts

ANODE-NO.1 VOLTAGE. . « «  c e et etiit it iteeiinenaananaennain ey 1000 max volts
GRID-NO.1 VOLTAGE:

Negative bias value 200 max volts
Positive bias value.......... 0 mazx voits
Positive peak value 2 max volts
PEAK VOLTAGE BETWEEN ANODE N 0.2 AND ANY DEFLECTING ELECTRODE. . 500 max volts
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. 125 max volts
Heater positive with respect to cathode. . ........... ... .. ... ... 125 max volts
Typical Operation:
Anode-No.2 Voltage* 2000 volts
Anode-No.1 Voltage for Focus®. ... ......... ... .ciiininenn. 320 to 600 volts
Grid-No.1 Voltage for Visual Cutoff of Undeflected Focused Spot.. -38 to -90 volts
Deflection Factors#:
DJ1 and DJ2 100 to 136 volts de/in
DJ3 and DJ4 76 to 104 volts de/in
Maximum Circuit Values:
Grid-No.1 Circuit Resistance. . .. .. ........cccvstnsenssrcanssnssnons 1.5 max megohms
Resistance in any Deflecting Electrode Circuit. ........ 5000 0000000000 5 mazx megohms

* Brilliance and definition decrease with decreasing anode-No.2 voltage.

© With the combined grid-No.1-bias voltage and video-signal voltage adjusted for a highlight brightness
of 2 foot-lamberts on a 214" x 174" picture area.

# Deflecting electrodes DJ1 and DJZ2 are nearer the'screen; deflecting electrodes DJ3 and DJ4 are nearer
the base. When DJ1 is positive with respect to DJ2, the spot is deflected toward pin 4; when DJ3 is
positive with respect to DJ4, the spot is deflected toward pin 1.
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3LF4

3Q4

BEAM POWER AMPLIFIER

Glass lock-in type used in output stage of
ac/de/battery portable receivers. Qutline 14,
OUTLINES SECTION. Tube requires lock-in
socket. Filament volts (dc) 1.4 (parallel), 2.8
(series); amperes 0.1 (parallel), 0.05 (series).
For electrical characteristics, refer to glass-octal
type 3Q5-GT.

POWER PENTODE

Miniature type used in output
stage of lightweight, compact, portable,
battery-operated equipment. Outline
12, OUTLINESSECTION. Except for
terminal connections, types 3Q4 and

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

3Q5-GT

BEAM POWER AMPLIFIER

Glass octal type used in output
stage of ac/dc/battery portable re-
ceivers. Outline 22, OUTLINES SEC-
TION. 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 Parallet
FILAMENT VOLTAGE (DC)................. 2.8 1.4
FILAMENT CURRENT. . ................... 0.05 0.1

Maximum Ratings:

CLASS A; AMPLIFIER

Series Parallel
PLATEVOLTAGE. ... ..............cu.... 110 mazx 110 max
GRID-NO. 2 (SCREEN) VOLTAGE . ...... . 110 mazx 110 max
TOTAL ZERO-SIGNAL CATHODE CURRENT. . . 6 max 12 mazx
Typical Operation: Series Parallel
Plate Voltage. .. ....................... 90 110 86 90
Grid-No. 2 Voltage...................... 90 110 86 90
Grid-No. 1 Voltage*. . ... ... ............ -4.5 -6.6 -5 -4.5
Peak AF Grid-No. 1 Voltage. . ........... 4.5 5.1 5 4.5
Plate Current........................... 8.0 8.5 7.0 9.5
Grid-No. 2 Current (Approx.) ............ 1.0 1.1 0.8 1.3
Plate Resistance (Approx.) .............. 0.08 0.11 0.07 0.0
Transconductance....................... 2000 2000 1850 2200
Load Resistance. . ...................... 8000 8000 9000 8000
Total Harmonic Distortion............... 8.5 8.6 5.6 6.0
Maximum-Signal Power Output........... 230 330 250 270

110
110
—6.6
5.4
10
1.4
0.1
2200
8000
6.0
400

volts
ampere

volts
volts
ma

volts
volts
volts
volts
ma

ma
megohm
prihios
ohma
per cent
mw

*The grid-No.l-circuit resistance should not exceed 1.0 megohm for either cathode- or fixed-bias

operation.

92



RCA RECEIVING TUBE MANUAL

POWER PENTODE

Miniature type used in output
stage of lightweight,compact,portable, 3S4
battery-operated equipment. Qutline
12, OUTLINES SECTION. Tube re-
quires miniature seven-contact socket
and may be mounted in any position. Types 354 and 1S4 are identical except for
filament arrangement. Type 3S4 features a filament mid-tap so that tube may be
used either with a 1.4-volt battery supply or in series with other miniature tubes
having 0.050-ampere filaments. For filament considerations, refer to type 3V4 and
ELECTRON TUBE INSTALLATION SECTION.

Filament Arrangement Series Paralle
FILAMENT VOLTAGE (DC). . 0vvuveveeenronnnnnnns 2.8 1.4 volts
FILAMENT CURRENT. . .ot vvuvereeeaonnrnronssonn 0.05 0.1 ampere

CLASS A; AMPLIFIER
Maximum Ratings:

Series Parallel
PLATE VOLTAGE. .. ..o v veiianniorannsonannnan 90 mazx 90 max volts
GRID-NO. 2 (SCREEN) VOLTAGE . .. .evvvrvennen.n. 67.5 max 67.5 max volts
ToTAL CATHODE CURRENT. . et vvnivnevenennnn 6.0# maz 12 mazx ma
# For each 1.4-volt filament section.
Typical Operation: Serics P
Plate Voltage. . . .......oiiiiiiiieiieniennennn, 67.5 90 67.5 90 volts
Grid-No. 2 Voltage . .............cciivueennnn. 67.5 67.5 67.56 67.5 volta
Grid-No. 1 (Control-Grid) Voltage............... -7 -7 -7 -7 " volts
Peak AF Grid-No. 1 Voltage. . .................. 7 ki 7 7 volts
Zero-Signal Plate Current. ...........coovvvuun .. 6.0 6.1 7.2 7.4 ma
Zero-Signal Grid-No. 2 Current.................. 1.2 1.1 1.5 1.4 ma
Plate Resistance. ............oiviieveinenennnns 0.1 0.1 0.1 0.1 megohm
Transconductance 1550 1575 umhos
Load Resistance 5000 8000 ohms
Total Harmonie Distortion. ..................... 12 13 10 12 per cent
Maximum-Signal Power Output................ .. 160 235 180 270 mw

AVERAGE PLATE CHARACTERISTICS

TYPE 354
€¢=14 VOLTS DC GRID-N22 VOLTS = 87.5
- PARALLEL FILAMENT ARRANGEMENT
0
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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 (DC) .\t tiittiin e iiin i, 2.8 1.4 volts
FILAMENT CURRENT. .. .0t tttttian it ianeaannennnnnna, 0.05 0.1 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx. With no external shield):

Grid No. 1 to Plate 0.2 puf
6.5 pul

Qutput ..... . 3.8 pul

Maximum Ratings: CLASS A, AMPLIFIER
Series Paralle

PLATE VOLTAGE. .. ... .. i ittt iiiiniiiiaianaaanas .. 90 mazx 90 max volts
GRID-NO. 2 (SCREEN) VOLTAGE. . . «...vauuvnurannaaeenan 90 max 90 max volts
TOTAL CATHODE CURRENT .. ... ... .cuuvrernninnnenenann, 64 mazx 12 mazx ma
# For each 1.4-volt filament section.
Typical Operation: Series Parallel
Plate Voltage...... 90 85 90 voits
Grid-No. 2 Voltage 90 85 90 volts
Grid-No. 1 (Control-Grid) Voltage -4.5 -5 -4.6 volts
Peak AF Grid-No. 1 Voltage. .. ......................... 4.5 5 4.5 volts
Zero-Signal Plate Current. .......... ... .. ... covvuuunn.. 7.7 6.9 9.5 ma
Zero-Signal Grid-No. 2 Current. .........cc0vvirnunnen... 1.7 1.5 2.1 ma
Plate Resistance (APProxX.). .. .....uuuetuninennuunnnnannn 0.12 0.12 0.1 megohm
Transconductanee. . ... ..ivuniuniteren i, 2000 1975 2150 umhos
Load Resistance. ... ....uururiiiiiiiiiriineinnannnnnnn, 10000 10000 10000 ohms
Total Harmonic DistOrtion. ... .....oveurtuinreennnnnnnn. 7 10 7 per cent
Maximum-Signal Power Qutput............. ... ... ..cc... 240 250 270 mw

INSTALLATION AND APPLICATION

Type 3V4 requires miniature seven-contact socket and may be mounted in
any position. Outline 12, 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 Fm, the filament mid-tap, to bypass any
cathode current in this section which is in excess of the rated maximum per section.
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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 F4-).

For series filament arrangement, filament voltage is applied between pins No.1
and Ne.7. For parallel filament arrangement, filament voltage is applied between
pin No.5 and pins No.l and No.7 connected together. Refer to ELECTRON
TUBE INSTALLATION SECTION for additional filament considerations.

In series filament arrangement, the grid-No.1 voltage is referred to F-. In
parallel filament arrangement, the grid-No.1 voltage is referred to Fu, the filament
mid-tap.

AVERAGE PLATE CHARACTERISTICS

H 1 1+ T T T T 1 1
TYPE 3V 4
E¢ x4 VOLTS DC GRID-N22 VOLTS=90 —]
2 PARALLEL FILAMENT ARRANGEMENT
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FULL-WAVE VACUUM RECTIFIER

Lock-in type used in power supply of radio
equipment having moderate de¢ requirements. 5AZ4
Outline 19, OUTLINES SECTION. Tube re-
quires lock-in socket. Filament volts, 5; am-

peres, 2. For maximum ratings, typical opera-~
tion.and curves, refer toglass-octal type5Y3-GT.

FULL-WAVE VACUUM RECTIFIER

o Metal type used in power supply of radio
equipment having large dc requirements. Out~
fine 7, OUTLINES SECTION. Tube requires 5T4
e octal socket. Vertical tube mounting is pre-

ferred but horizontal mounting is permissible if
pins 2 and 8 are in vertical plane. Filament

S F volts (ac), 5.0; amperes, 2.0. This type is used
principally for renewal purposes.

Maximum Ratings: FULL-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. . ..o\ oietteteieeronsonnnsnsnrossiosnecnns 1660 max volts
PEAK PLATE CURRENT

DC GurpuT CURRENT ma
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—
Typical Operation:
Filter Input Capacilor Choke

AC Plate-to-Plate Supply Voltage (rms) .. ................0... 800 1100 volts
Filter-Input Capacitor. . .. .. ... ... ittt iitrtnenannnn 4 - uf
Total Effective Plate-Supply Impedance Per Platet ............ 150 - ohms
Filter-Input Choke. . .. ... ... .. .. .. . . . i iiiiieriannnn. = 10 henries
DC Output Current. . ........... .. i 225 225 ma
DC Qutput Voltage at Input to Filter (Approx.):

At half-load current (112.5ma.) . . ........ . .o uiinuenannns 530 465 volts

At full-load eurrent (225 ma.) .. ..., ... ittt 480 450 volts
Voltage Regulation (Approx.):

Half-load to full-load current. .. ..............c.ovuun.... 50 15 volts

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

PROJECTION KINESCOPE

Projection-type kinescope used in

5TP4 television receivers having a reflective

optical system. Features high-efficien-

cy, metal-backed white fluorescent

screen utilizing phosphor No.4 of the

silicate type. Highlight brightness of the projected picture is about 15 foot-lam-

berts when the 5TP4 is operated at 27 kilovolts. Utilizes electrostatic focusing and
magnetic deflection. Has deflection angle of about 50°,

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. L ... ittt it itattaeeineeannenesossnssensoesnsnennens 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.1 to All Other Electrodes .......... ... iiiiiiiiiiniennnnennnnn 8 puf
Cathode to All Other Electrodes ... . ...cuiiineneunntneeneneeennennnn, 5 uuf
External Conductive Coating to Anode No. 2 . 500 max upt
0230000000000000000000000000000 100 min wut
Maximum Ratings:
ANODE-NO.2 Voltage .. ..ottt ittt et e ettt et e et e aaann 27000 max volts
ANODE-NO.L Voltage ... ... .. . it it eaae 6000 max volts
GRID-NO.2 Voltage . . .. ... it ittt it et e et et et e e i 360 max volts
GRID-NO.1 VOLTAGE:
Negative biag value. ... . ... .. ... i i i e 150 max volts
Positive bias value. ... .. ... .. . e 0 mazx volts
Positive peak value . . ... .. . i e i 2 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not exceeding 15 seconds. .......... 410 maz volts
After equipment warm-up period. . ........ .. i, 175 max volts
Heater positive with respect to cathode................................ 10 max volts
Typical Operation:
Anode-No.2 Voltage® ... ... . . ... ittt ianienennennannnannnns 27000 volts
Anode-No.1 Voltage Range for Focus when Anode-No.2
Current 18 200 p8. ... ... et c e 4320 to 5400 volts
Grid-No.2 Voltage . .. .. ittt it ittt i et ettt e 200 volts
Grid-No.1 Voltage for Visual Cutoff of undeflected focused spot.......... —42 to —98 volts
Anode-No.2 CUITENt . ... ..ttt ittt it e it e i e as 200 ua
Maximum Anode-No.l Current . ........ .. ... .. ... ... ... .. i i, 55 ua
Grid-No.2 Current Range .. ... ... . ittt —15 to +156 ua
Maximum Circuit Valuve:
Grid-No.1-Circuit Resistance .......... ...ttt 1.5 mazx megohms

* Brilliance and definition decrease with decreasing anode voltages. In general, anode-No. 2 voltage
should not be less than 20000 volts.
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INSTALLATION AND APPLICATION

The base pins of the 5TP4 fit the duodecal seven-contact socket. In order to
provide the maximum socket insulation for high-voltage pins 6 and 7, the socket
contacts for pins 3, 4, 5, 8, and 9 should be removed. The socket should be made
of high-grade, arc-resistant insulating material and should preferably be designed
with baffles. The tube should be supported by a metal holder at the large end of
the tube. The 5TP4 may be operated in any position. Outline 44, OUTLINES
SECTION.

A typical reflective optical system

wcwmc/ for use with the 5TP4 is illustrated in the
SCREEN accompanying sketch. It consists of a
spherical collecting mirror and a cor-

Apiz;x recting lens located at the center of cur-

vature of the mirror. The illustration also
shows the location of the face plate of
the 5TP4 and the location of the viewing
screen with respect to the mirror and the
correcting lens.

WORKING
DlA.

0.240" The neck external conductive coat-
APPROX. ing must be grounded. Connection to the

coating may be made by a flexible band
‘ around the base end of the coating, or by

CORRECTING/
LENS

DEFLECTION 5.97” a soft brush contact attached to the bot-
tom of the yoke. Unless the coating is
grounded, it may assume the potential

FACE PLATE
OF RCA-5TP4

of anode No.2 and thus break down the
13.53"  yoke insulation.

SHRROH  13.70"R. The coating serves to prevent corona
! between the neck (which has an internal
K "‘__,/ coating at anode-No.2 potential) and the
T —L  yoke. Corona would act to damage the

4lp01A. yoke insulation and to produce break-

b= 14”01A. down in the glass of the neck. It is impor-

tant that the yoke insulation be ade-
quate for operation of the yoke against the external grounded coating.

The bulb insulating (moisture-repellent) coating serves to prevent formation
of a continuous film of moisture over the glass surface when humidity is high.
Such a film, when a high-voltage gradient is present, is conducive to the formation
of corona and tends to produce sparking over the glass surface. Care must be
taken not to scrateh the insulating coating, nor to wash or wipe it with any liquid
likely to soften or dissolve lacquers.

Grid No. 2 is incorporated in the design of the 5TP4 to prevent interaction be-
tween the fields produced by grid No.1 and anode No.1. However, grid No.2 m~y also
be used to compensate for the normal variation to be expected in the grid-No.1
voltage for cutoff in individual tubes. By adjusting the voltage applied to grid No.2
with due consideration to its maximum rated value, it is possible to fix the grid--
No.1 bias at a desired value, and obtain almost the same maximum anode current
for individual tubes having different cutoff voltages. Adjusting grid-No.1 cutoff in
this way not only makes grid drive more uniform, but also reduces variations in
anode-No.1 current. Since grid-No.2 draws at most only a negligible leakage cur-
rent, its voltage may be obtained from a potentiometer inserted in the anode-
No.1 voltage divider.
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The high voltage at which the 5PT4 is operated is very dangerous. Great care
should be taken in the design of apparatus to prevent the operator from coming in
contact with the high voltages. Precautions include the enclosing of high-potential
terminals and the use of inter-locking switches to break the primary circuit of the
power supply when access to the equipment is required. To minimize the danger of
these high voltages, it is recommended that the high-voltage supply for the 5TP4
be one in which the peak current even under short-circuit conditions is well below
the value dangerous to life.

For additional installation and handling considerations, refer to ELECTRON
TUBE INSTALLATION SECTION.

Occasionally, after a tube has been transported, fine loose particles inside the
tube may get on the anode-No.1 surface. When voltage is applied, there will be a
momentary spark which fuses or removes the particles, so that no further sparking
occurs. Such sparking causes no harm to the tube provided the maximum energy
dissipated in the spark is kept small by use of a suitable high-voltage power supply
as recommended above.

SPECTRAL ~-ENERGY EMISSION
CHARACTERISTICS OF PHOSPHOR N2 4
SILICATE _TYPE
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FULL-WAVE VACUUM RECTIFIER °'

5 U4 G Glais octal type used in power
- supply of radio equipment having high
dc requirements. Outline 40, OUT- e‘
LINESSECTION. Tuberequiresoctal O
socket. Vertical mounting is preferred e
but horizontal mounting is permissible if pins 1 and 4 are in vertical plane. The
coated filament is designed to operate from the ac line through a step-down 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, should be adequately ventilated. For
discussion of Rating Chart and Operation Characteristics, refer to type 6AX5-GT.

F

FILAMENT VOLTAGE (AC)

.0 volts
FILAMENT CURRENT. . o .t \tiiinininninnnnnnnnn 0

amperes
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Maximum Ratings: * FULL-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. .. . ... .o ee 1550 max volts
PEAK PLATE CURRENT PER PLATE. . . ... ... ... .. o i 675 mazx ma
HOT-SWITCHING TRANSIENT PLATE CURRENT

for duration of 0.2 second maximum. .. ... ... .. ... i 2.35 mazx amperes
Ac PLATE SuprLY VOLTAGE PER PLATE (RMS) See Rating Chart

D¢ Qutpur CURRENT PER PLATE (RMS)....... See Rating Chart

Typical Operation with Capacitor Input to Filter:

AC Plate-to-Plate Supply Voltage (rms)...............cinnnnn 900 1100 volts
Filter Input Capacitor®. ................... e 10 10 uf
Effective Plate-Supply Impedance Per Plate 170 230 ohms
DC Output Voltage at Input to Filter (Approx.):
1.6 ¥ n a0 noocnocanaoocaccaneaa 10 =
At half-load current of { 278 E: o 5_ 660 :g{g
225 ma . . 0 . 430 = volts
At full-load current of { 156 MB. .. oviveiiiinainnaians - 590 volts
Voltage Regulation (Approx.):
Half-load to full-load current...eeeeeeeee. 80 70 volts.
Typical Operation with Choke Input to Filter:
AC Plate-to-Plate Supply Voltage (rms)....... 900 1100 volts
Filter Input Choke. .. ... ... ..c.cciuen.on . 10# 104 # henries
DC Output Voltage at Input to Filter (Approx.):
At half-load current of { 3,6_5 4?;0 :gi:
~ 345 = volts
At full-load current of { = 440 volts.
Voltage Regulation (Approx.): o
Half-load to full-load current. ... ... coviviiineeeeeieinan .. 20 20 volts.

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

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

# # This value is adequate to maintain optimum regulation in the region to the right of line L=10H on
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is
not less than 45 ma. For load currents less than 45 ma, a larger value of inductance is required for
optimum regulation.

RATING CHART
TYPE 5U4-G Ep=50 VOLTS
- CAPACITOR OR CHOKE INPUT
N\ CHOKE INPUT ONLY

1 | ] ]
| | max. oPERATING .
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it S :
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OPERATION CHARACTERISTICS :
FUTLL—w;\L/f C(I:ICUH', CAPACITOR INPUT TO FILTER FULL9VS’AEI§A(;I;IR%5IT.CCT*8§€(I::PEURT1STZIEIR?-TER
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66 230 OCH‘TRSVESOF_;LG CHOKE VALUES SHOWN |
Q - CEK=SEE RATING
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PO
FULL-WAVE VACUUM RECTIFIER °'
Glass octal type used in power
5V4-G supply of radio equipment having high G)
de requirements. Outline 35, OUT- * ‘
LINESSECTION. Tuberequires octal (™),

socket and may be mounted in any e H

position. The heater is designed to operate from the ac line through a step-down
transformer. The voltage at the heater terminals should be 5.0 volts under operat-
ing conditions at an average line voltage of 117 volts. It is especially important
that this tube, like other power-handling tubes, should be adequately ventilated.

HEATER VOLTAGE (AC) ...ttt ittt ieeaarsresiateiainnanrnnanoans 5.0 volts
HEATER CURRENT . . 1ttt t ettt cviin e rsinnerie et iiannnarans 600000aa00 2.0 amperes
Maximum Ratings: FULL-W AVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE ..................................... 1400 max volts
PEAK PLATE CURRENT. 5 525 mazx ma
DC OutpuT CURRENT 175 max ma
Typical Operation:

Filter Input Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) .. ................. 750 1000 volts
Filter-Input Capacitor. . . ...... ..o iiian.. . 8 = uf
Total Effective Plate-Supply Impedance per Plate*. . . .. 100 = ohms

Min. Filter-Input Choke . ......coiivineinninanann .. 4 aenries
DC Output Current. . .. ...ttt ittt et 175 175 ma
DC Output Voltage at Input to Filter (Approx

At half-load current (87.5 ma. ) 455 425 volts

At full-load current (175 ma.). 415 415 volts
Voltage Regulation (Approx.):

Half-load to full-load current 40 10 volts

* When a filter-input capacitor larger than 40 nf 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

T T T T
TYPE 5V4-G
E£=5.0 VOLTS
=== CHOKE(L)INPUT TO FILTER: |
L =4 HENRIES (MIN.)
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. - FULL-WAVE VACUUM RECTIFIER

D2
Metal type 5W4 and glass-octal type 5W4-

Pp, GT are used in power supply of radio equipment
having low de requirements. Outlines 6 and 25, 5w4
respectively, OUTLINES SECTION. Both

types require octal socket. Filament volts (ac),
5.0; amperes, 1.5. Maximum ratings: peak in- 5W4_GT
‘ verse plate volts, 1400 maz; peak plate ma., 300
o mazx; dec output ma., 100 max. The 5W4 is a
F DISCONTINUED typelisted forreference only,
Type 5W4-~GT is used principally for renewal
purposes.

F

NC: 5W4

r4
n

Py

FULL-WAVE VACUUM RECTIFIER

NC Glass octal type used in power supply of

radio equipment having large de requirements.

Outline 40, OUTLINES SECTION. Filament 5X4-G
Nc 0 . volts, 5.0; amperes, 3.0. Except for basing ar-

0 rangement, this type is identical with type
c

PDp

5U4~-G. Type 5X4-G is used principally for
renewal purposes.

(=)

N

Ppo

P FULL-WAVE VACUUM RECTIFIER
Glass octal types used in power 5Y3"G
supply of radio equipment having mod-
o‘ erate dc requirements. Type 5Y3-G, 5Y3_GT

o o Outline 35; type 5Y3-GT, Outline 25,
OUTLINESSECTION. Tubesrequlre
octal socket Vertical tube mounting is preferred, but horizontal operation is per-
missible if pins 2 and 8 are in horizontal plane. It is especially important that these
tubes, like other power-handling tubes, should be adequately ventilated. Type
5Y3-G is used principally for renewal purposes. For discussion of Rating Chart
and Operation Characteristics, refer to type 6AX5-GT.

FILAMENT VOLTAGE (AC) . v ot v ittt ettt ine s tiseeinnnannnearans

0 volts
FILAMENT CURRENT . « 0 6 v o aut vt et ot ettt inaneeens 0

amperes




RCA RECEIVING TUBE MANUAL

Maximum Ratings: FULL-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. .. .... sevas vees .. 1400 max volts

PEAK PLATE CURRENT PER PLATE 400 max ma
HoT-SWITCHING TRANSIENT PLATE CURRENT
For duration of 0.2 second maximum......... oo 2.2 max amperes

AcC PLATE SUPPLY VOLTAGE PER PLATE (RMS).......... .. See Rating Chart
D¢ OutpuT CURRENT PER PLATE (RMS).......... tessnsasansensssanss See Rating Chart
Typical Operation with Capacitor Input to Filter:
AC Plate-to-Plate Supply Voltage (rms)......... 700 1000 volts
Filter Input Capacitor*. . .................. .. 10 10 uf
Effective Plate-Supply Impedance Per Plate 50 140 ohms
DC Output Voltage at Input to Filter (Approx.): 290
62.56 ma 9 = volts
At half-load current of { 42 ma . d 610 volis
N 125 ma .. 350 - volts
At full-load current of { 84 ma h 560 Mt
Voltage Regulation (Approx.):
Half-load to full-load current. .......c00uuns 40 50 volts
Typical Operation with Choke Input to Filter:
AC Plate-to-Plate Supply Voltage (rms)......... 700 1000 volts
Filter Input Choke. . .. ....... ... ... ... ..., 10# 104 # henries
DC Qutput Voltage at Input to Filter (Approx.):
g 270 = volts
At half-load current of { z 405 volts
. 245 = volts
At full-load current of { & . 390 volte
Voltage Regulation (Approx.):
Half-load to full-load current....... 0000000 o 25 15 volts

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

# This value is adequate to maintain optimum regulation in the region to the right of line L=10H on
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load 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
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load current is
not less than 50 ma. For load currents less than 50 ma, a larger value of inductance is required for
optimum regulation.

RATING CHART
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL - WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT. CHOKE INPUT TO FILTER
TYPZ 5Y3-GT Eg=50 VOLTS AC TYPE 5Y3-GT E¢=50 VOLTS AC
FILTER-INPUT CAPACITOR ———CHOKES OF INFINITE
700 =104 200 INDUCTAN! 4
TOTAL EFFECT. PLATE— .
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FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
radio equipment having moderate dc require-
ments. Qutline 385, 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 5Y4-G is used
principally for renewal purposes.

NC PD)

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply
of radio equipment having large dc re- 523
quirements. Outline 41, OUTLINES

SECTION. Tuberequires four-contact

socket. Vertical mounting is preferred

but horizontal mounting is permissible if pins 1 and 4 are in horizontal plane.
Filament volts (ac), 5.0; amperes, 3.0. For maximum ratings, typical operation,
and curves, refer to type 5U4-G.
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5Z4

FULL-WAVE VACUUM RECTIFIER

Metal type used in power supply of radio
equipment having moderate de requirements.
Outline 6, OUTLINES SECTION. Tube re-
quires octal socket and may be mounted in any
position. Heater volts (ac), 5.0; amperes, 2.0.
Maximum ratings: peak inverse plate volts,
1400 mazx; peak plate ma. per plate, 375 max.
Typical operation as full-wave rectifier with
capacitor-input filter: ac plate-to-plate supply

volts (rms), 700; total effective plate-supply impedance per plate, 50 ohms; dc output ma., 125
Typical operation with choke-input filter: ac plate-to-plate supply volts, 1000; minimum filter-input
choke, 5 henries; de output ma., 125.

6A3

6A4 /LA

6A6

6A7
6A7S

POWER TRIODE

Glass type used in output stage of radio re-
ceivers. Outline 41, QUTLINES SECTION.
Tube requires four-contact socket. Filament
volts (ac/de), 6.3; amperes, 1.0. This type is
identical electrically with type 6834-G. The 6A3
is used principally for renewal purposes.

POWER PENTODE

Glass type used in output stage of auto-
mobile receivers. Outline 36, OUTLINES SEC-
TION. Tube requires five~-contact socket. Fila-
ment volts (ac/de), 6.3; amperes, 0.3. Typical
operation: plate and grid-No. 2 volts, 180 max;
grid-No. 1 volts, -12; plate ma., 22; grid-No. 2
ma., 3.9; plate resistance, 45500 ohms approx.;
transconductance, 2200 pmhos; load resistance,
8000 ohms; cathode-bias resistor, 465 ohms;
output watts, 1.4. This is a DISCONTINUED
type listed for reference only.

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of ac-oper-
ated receivers as a class B power amplifier or
with units in parallel as a class A amplifier to
drive a2 6A6 as class B amplifier. Qutline 36,
OUTLINES SECTION. Tube requires medium
seven-contact (0.855-inch, pin-circle diameter)
socket. Filament volts (ac/de), 6.3; amperes,
0.8. This type is electrically identical with type
6N7. The 6A6 is used principally for renewal
purposes.

PENTAGRID CONVERTER

Glass types used in superheterodyne cir-
cuits. Outline 34, OUTLINES SECTION.
These types require the small seven-contact
(0.75-inch, pin-circle diameter) socket. Except
for interelectrode capacitances, the 6 A7 is iden-
tical electrically with type 6A8. Type 6A7S, now
DISCONTINUED, has the external shield con-
nected to cathode. In general, its electrical char-
acteristics are similar to those of the 6A7, but

o*o

GI

p \ G2

the two types are usually not directly interchangeable. Type 6A7is used principally for renewal purposes.
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PENTAGRID CONVERTER 6A8
Metal type 6A8 and glass-octal
types6A8-Gand 6A8-GT used insuper- 6A8—G

heterodyne circuits. Type 6A8, Out-

line 4; type 6A8-G, Outline 33; type 6A8—GT
6A8-GT, Outline 23, OUTLINES

SECTION. Type 6A8-G is used principally for renewal pur-
poses. All require octal socket. For general discussion of pentagrid types, see
Frequency Conversion in ELECTRON TUBE APPLICATIONS SECTION. For
heater and cathode considerations, refer to type 6AVS.

HEATER VOLTAGE (AC/DC). . o 6.3 volts
HEATER CURRENT. « .« . ttiitiiiiernnrnn v cnacnaoanns . 00 0.3 ampere
Maximum Ratings:
PLATE VOLTAGE . « . ot ettt ettt e itat et innraeersaeearsecrassas 300 max volts
GRIDS-No0. 3-AND-NO. 5 (SCREEN) VOLTAGE . . ... curiercunreecnarsrnns 100 max volts
GRIDS-NO. 3-AND-NO. 5 SUPPLY VOLTAGE . .« i tuirnerrinaruervanononas 300 max volts
GRID-NO. 2 (ANODE-GRID) VOLTAGE 200 max volts
GRID-NO. 2 SUPPLY VOLTAGE. ... ... 300 max volts
GRID-NO. 4 (CONTROL-GRID) VOLTAGE, Po! 0 mazx volts
PLATE DISSIPATION. ... ..........oivnnn 1.0 max watt
GRIDS-N0.3-AND-N0.5 INPUT. . ... ....... 00 0.3 mazx watt
GRID-NOZ INPUT . ... oottt 0.75 max watt
TOTAL CATHODE CURRENT. . ¢ .« st e titnnrranrrenns s tnscannnon 00 14 mazx ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode................ ... 00 e 90 mazx volts

Heater positive with respect to cathode. . ...... ... oo iieiiiiaens 90 max volts
Typical Operation:
Plate Voltage. . . ... .. i iiiiiiiiecnaranaenarcaranns 100 250 volts
Grids-No.3-and-No. 5 Voltage ... .....oiieiniiinnonnnns 50 100 volts
Grid-No. 2 Voltage. . . ... iiir ittt nrerannas 100 - volts
Grid-No. 2 Supply Voltage. . . ..ot viiiniiiiieenennoans — 250*% volts
Grid-No. 4 Voltage. . ... ...ttt inenaans -1.5 -3 volts
Grid-No. 1 (Oscillator-Grid) Resistor..................c... 50000 50000 ohms
Plate Resistance (APProX.). ... vt it iiiiiiiinr e 0.6 0.36 megohm
Conversion Transconductance. ... .....oviverunnnrnnsreo- 360 550 pmhos
Conversion Transconductance (Approx.) with control-grid bias

Of =20 VOIS, . oot it it e 3 - pmhos
Conversion Transconductance (Approx.) with control-grid bias

of -3bvolts. ....... ...t . e - 6 pmhos
Plate Current. . .................. 1.1 3.6 ma
Grids-No. 3-and-No. 5 Current .. .... 1.3 2.7 ma
Grid-No. 2Current. .................. . 2 4 ma
Grid-No. 1 Current. ...... 0.25 0.4 ma
Total Cathode Current 4.6 10.6 ma

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

HIGH-MU TRIODE

HG) (5)° Miniature type used as grounded-
grid amplifier, frequency converter, or 6AB4
1sG) - oscillator at frequencies up to about

300 megacycles per second particular-

P ly in television and FM receivers. Out-
line 12, OUTLINES SECTION. Tube requires miniature seven-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) . « vt i ettt te it iiia e aeiananaannns 6.3 volts

HEATER CURRENT. . .+ttt ie v ve o e ttmnanaaaeaeanaeriasseaneosnn 0.15 ampere
DiIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid to Plate. . . . vveerovrennr et reneanninrarsre & sevsans 1 puf
INPUb. . .. .. ieirivnoeonsoesenroacans ©0000000a000a0000 e eeae. 2.2 ppf
OUEPUL . . ..ttt iieeioeroeesrorrossssnsansatrronnss o o oooo 0.5 puf
Heater to Cathode. .« v oo v iverenrvnnnrrnrrenrorraoraneascnecanss 2.9 unf
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DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Maximum Ratings:

PLATE VOLTAGE........
PLATE DISSIPATION. . . ..

GRID VOLTAGE, Negative Bias Value

PEAK HEATER-CATHODE
Heater negative with
Heater positive with

Characteristics:

Amplification Factor. ...

VOLTAGE:
respect to cathode. ..

respecttocathode............4...:::..:.:....

100

Plate Resistance (Approx.)....

Transconductance. . .. ..... .o it iieinennennnen..

Grid Bias (Approx.) for plate current of 10za. ... .. P -6
Plate CUITent. .. uteiiiniii ettt it iiiiiae i eanann, 3.7

6AB5/
6N5

6AB7

ELECTRON-RAY TUBE

Glass type used to indicate visually by
means of a fluorescent target the effects of a
change in a controlling voltage. It is used as a
convenient means of indicating accurate radio-
receiver tuning. Outline 30, OUTLINES SEC-
TION. Tube requires six-contact socket. For
heater and cathode considerations, refer to type
6AV6. Heater volts (ac/dc), 6.3; amperes, 0.15.
Ratings: plate-supply volts, 180 max; target
volts, 180 mazx, 125 min.

REMOTE-CUTOFF PENTODE

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

0.24

300 max
2.5 max
—50 mazx

90 max
90 max

250

Connected to ground
200
60
10900
65500
~12
10

Grounded-Grid Operation

wuf
wuf
wuf

volts
watts
volts

volts
volts

volts

ohms

ohms
pmhos
volts
ma

watt. Typical operation: plate and grid-No.2 supply volts, 300; grid-No.3 volts, 0; grid-No.2 series
resistor, 30000 ohms; grid-No.1 volts, —3; plate resistance (approx.), 0.7 megohm; transconductance,
5000 zmhos; grid-No.1 volts for transconductance of 50 pumhos, —15; plate ma., 12.5; grid-No.2 ma., 8.2.

6ACS5-GT

HIGH-MU POWER TRIODE

Glass octal type used in single-ended or
push-pull audio-frequency power amplifiers of
the direct-coupled type in which a driver tube
develops positive grid bias for the 6AC5-GT
output stage. Outline 22, OUTLINES SEC-
TION. Tube requires octal socket. Heater volts
(ac/dc), 6.3; amperes, 0.4. Maximum ratings:
plate volts, 250 max; peak plate ma. (per tube),
110 max: average plate dissipation, 10 max
watts. This type is used principally for re-
newal purposes.
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2 SHARP-CUTOFF PENTODE

Metal type used in rf and if stages
© of picture amplifier and the first stages 6AC7
#  of the video amplifier of television re-
ceivers. It is also used as a mixer or
oscillator tube in low-frequency appli-
cations. Outline 8, 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) . ... 6.3 volts
HEATER CURRENT . « « ot et it it et e et et e e et et e e e e e e e e 0.45 ampere
DIrRECT INTERELECTRODE CAPACITANCES (Shell connected to cathode):

Grid No.1 to Plate uuf
Input. ................. e uuf
DU DU . & . vttt et ettt et et e e it e e, puf
Maximum Ratings:
1 /0 2) AR XEI%0 000 0p00000000000800060000009800000000000000000000000 300 max volts
GRID-N0.2 (S8CREEN) VOLTAGE. . ......... .. .. 150 max volts
GRID-N0.2 SUPPLY VOLTAGE. . .. 300 max volts
PLATE DISSIPATION 3 max watts

GRID-NO.Z INPUT . « « + + s o oeoooaeen . 0.4 max watt
Peak HEATER-CATHODE VOLTAGE!:

Heater negative with respect to cathode 90 max volts

Heater positive with respect to cathode 90 max volts
Typical Operation: Condition I* Condition II**
Plate Voltage. . ..ottt ittt iiieaaenanannn 300 300 volts
Grid-No. 3 Voltage na 0 0 volts
Grid-No. 2 Supply Voltage. ... 150 300# volts
Grid-No. 2 Series Resistor. ... ... RPN - 60000 ohms
Min. Cathode-Bias Resistor. . ............. ... ... ... ..., 160 160 ohms
Plate Resistance (APDProX.) . oo oot ininneannnn 1 1 megohm
Transconductance. . ............ . 9000 9000 pmhos
Plate Current. .. .. 10 10 ma
Grid-No. 2 Current. . 2.5 2.5 ma

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

ELECTRON-RAY TUBE

Glass octal type used to indicate visually,
by means of two shadows on the fluorescent tar-
get, the effects of changes in the controlling
voltages. It is a twin-indicator type and is used 6AD6-G
as a convenient means of indicating accurate
radio-receiver tuning. Heater volts (ac/dc), 6.3;
amperes, (0.15. Maximum target volts, 150. This
isa DISCONTINUED type listed for reference
only.

TRIODE—POWER PENTODE

Glass octal type used in a push-pull ampli-
fier cireuit in conjunction with type 6F6-G. Tri-
ode unit serves as phase inverter. Qutline 35,
OUTLINES SECTION. Tube requires octal 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 A; or push-pull class AB; amplifier: plate
volts, 375 max; grid-No. 2 volts, 285 maz; plate
digsipation, 8.5 max watts; grid-No.2 input, 2.7 max watts. Maximum ratings of triode unit as class A:
amplifier: plate volts, 285 mazx; plate dissipation, 1.0 max watt.
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LOW-MU TRIODE 5

Glass octal type used as class A: amplifier F'
in ac/de radio receivers. Qutline 22, OUT-
6AE5-GT LINES SECTION. Heater volts (ac/dc), 6.3; &
amperes, 0.3. Maximum ratings as class A am-
plifier: plate volts, 300 max; plate dissipation, " ‘/ o H
2.5 max watts. This is a DISCONTINUED o o
type listed for reference onty. NC ®

TWIN-PLATE CONTROL TUBE

Glass octal type used as a control tube for SHARP G
twin-indicator type electron-ray tubes. Qutline ° e
31, OUTLINES SECTION. Contains two tri-

6AE6'G odes with different cutoff characteristics. If ave RE';E'E
voltage is applied to the common control grid in
suitable circuit, one triode section operates on o

weak signals while the other operates on strong e" H
signals. Heater voltage (ac/dc), 6.3; amperes,
0.15. This is a DISCONTINUED type listed NC K

for reference oniy.

TWIN-INPUT TRIODE

Glass octal type used as a voltage amplifier
or as a driver for two type 6AC5-GT tubes in
6AE7_GT dynamic-coupled, pusb-pull amplifiers. In the
latter service, type 8AE7-GT replaces two tubes
ordinarily required as drivers. Qutline 22, QUT-
LINES SECTION. Heater volts (ac/dc), 6.3;
amperes, 0.5. Thisis a DISCONTINUED type
listed for reference only.

6AF4 UHF OSCILLATOR TRIODE
For technical data, see page 305.
ELECTRON-RAY TUBE " ‘
Glass octal type used to indicate visually, A

by means of two shadows on the fluorescent tar- o
6AF6 G get, the effects of changes in the controlling RCuz
- vollages. It is a twin-indicator type and is used

as a convenient means of indicating accurate 9‘/

radio-receiver tuning. Outline 11, OUTLINES H

SECTION. Tube requires octal socket. Heater o o

volts (ac/de), 6.3; amperes, 0.15. Ratings: tar-

get volts, 250 maz, 125 min; ray-control-elec-
trode supply volts, 250 mazx; peak heater-cathode volts, 90 max. Typiecal 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 angile), 0.

SHARP-CUTOFF PENTODE

Miniature type used in compact

6AGS radio equipment as an rf or if amplifier

up to 400 megacycles per second.

Outline 12, OUTLINES SECTION.

Tube requires miniature seven-con-

tact socket and may be mounted in any position. The two cathode leads facilitate

isolation of the input and output circuits thus helping to minimize degeneration.
For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC). . ..\ttt v et 6.3 volts
HEATER CURRENT. . ...ttt ettt e e ettt e e 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No. Lto Plate. ... ...ttt i ie e aaeeienaenns 0.030 max ppf
I PUL . o e e 6.5 wuf
U DU, L i i e e 1.8 wuf
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Maximum Ratings: CLASS A, AMPLIFIER

PLATE VOLTAGE .............
GRID-No. 2 (SCREEN) VOLTAGE. . .
PLATE DISSIPATION o
GRID-NO. 2 INPUT. . . . ittt ittt ittt e narenerreaariaaanasas
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode.............. ... . ... s
Heater positive with respect tocathode........... ... .. ... .. oot

Typical Operation:
Plate Voltage. . .................. . 100 125

Grid-No. 2 Voltage. . .......... 100 125
Cathode-Bias Resistor......... 180 100
Plate Resistance (Approx.)..... 0.6 0.5
Transconductance. . ...................... 4500 5100
Grid-Ne.1 Bias for plate current of 10 ua . . . -5 —6
Plate Current ooo 4.5 7.2
Grid-No. 2 Current. .......oiiiiviiineeinnnns 1.4 2.1
Maximum Ratings (Triode Connection):*

PLATE VOLTAGE. . ... vvviviieviinnn B R R
PLATE DISSIPATION. . ittt ittt ierntanaesassssnnsnannonnanss
Typical Operation {Triode Connection):*

Plate Voltage. . . .............. . 180
Cathode-Bias Resistor. ........ 000 330
Plate Resistance.............. a0 8000
Amplification Factor.......... 45
Transcenductance. . . 5700
Plate CUITENt. . ... vttt iiiiiiiienreiriraeancaraannsanas 7.0

*Grid No. 2 tied to plate.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

300 max volts
150 mazx volts
2 max watts
0.5 max watt
90 max volts
90 max volts
250 volts
150 volts
180 ohms
0.8 megohm
5000 pmhos
-8 volts
6.6 ma
2 ma
300 max volts
2.6 max watts
250 volts
820 ohms
10000 ohms
42
3800 pmbhos
5.5 ma

1% T T T

b
:; TYPE 6AGS
Wt — 0.5 E¢=26.3 VOLTS
3 t CRID-N22 VOLTS =150
o ]
W
T
4 — 1.0
-
=2
z [
o) \ ; GRID-N21 VOLTS Ec=-1.5
F
z |
o { -2.0
@
o I
§ | ol Lo L]l Fexe
D4 |
o | SN RN (VR [P SR SR SR §
< \
4
a ———-——-—.—-———.——-————--_——_—1_
o 100 200

300 400
PLATE VOLTS

POWER PENTODE

Metal type used in output stage of video
amplifier of television receivers. Outline 6, OUT-
LINES SECTION. Tube requires octal socket.
Heater volts (ac/dc), 6.3; amperes, 0,65. Maxi-
mum ratings as class A1 video voltage amplifier:
plate volts, 300 max; grid-No. 2 volts, 300 max;
plate dissipation, 9.0 max watts; grid-No. 2
input, 1.5 max watts, Typical operation as a
class A amplifier: plate volts, 300; grid-No. 2

600
92CM~-6399TI

6AG7

volts, 150; grid-No. 1 volts, ~8; peak af grid-No. 1 vqlts, 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 pmhos; load resistance 10000 ohms; total harmonic distortion,

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

For fet:gcoledEIo,TsReleopgge 306. 6A H4—GT
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H P
SHARP-CUTOFF PENTODE OO
Miniature type used in the inter- "G Gz
6AH6 mediate-frequency stages of the pic- ‘\-‘
ture amplifier and the first stages of ) (7
the video amplifier of television re- & J :

ceivers. Outline 12, OUTLINES SEC- IO

1
TION. Tube requires miniature seven-contact socket and may be mounted in any
position. For heater and cathode considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) .t vttt i ittt et i i i e 6.3 volts
HEATER CURRENT . ¢ ot it ittt ittt ittt ettt aat e 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.l to Plate. . ... ...t i 0.030 mazx puf
U030 0 0 a0 0000000000000a00000RARGE 0000 A0a0R060a0A000 000080000000 10 puf
(©X35%36 0 0 0000 060000a0a0a 0Ga0a0a0G0A0a0E0OaOaRRA0ARADGAGAGADAGGA 2 upf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. « &ttt ittt it iiat it i ettt e ettt et 300 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE . . . .. vttt ittt it ie it eieeie et 150 mazx volts
PLATE DISSIPATION . ¢« o ittt it et e ettt et e e e it 3.2 mazx watts
GRID-NO.2 INPUT. . oottt i e i e, 0.4 max watt
TOTAL CATHODE CURRENT . . . ..o\t itii ittt e 13 maz ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ........................ 90 max volts
Heater positive with respect to cathode. ... ........................ 90 max volts
iode*
Typical Operation and Characteristics: Ciﬁzzeion nyf:ég;iizn
Plate Voltage. . . ... . it i 150 300 volts
Grid-No.3 (Suppressor) . . ... ....uuititniinnananan.n. — Connected to cathode at socket
Grid-No.2 Voltage. . ......... . i - 150 volts
Cathode Resistor. ...... ... .. i . 160 160 ohms
Amplification Factor. .............. ... ... ... ........ 40 -
Plate Resistance (ApPprox.). ... ..., 3600 500000 ohms
Transconductance. . . . ... ... iiiiin i 11000 9000 umhos
Grid-No.1 Bias (Approx.) for plate current of 10ua. ... .. -7 -7 volts
Plate Current. .. ...... ... ... ... .. o il 12.5 10 ma
Grid-No.2 Current. . ... ..ot = 2.5 ma

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

SHARP-CUTOFF PENTODE

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

6AKS

HEATER VOLTAGE (AC/DC) . . .\ttt ittt it et et en e 6.3 volts
HEATER CURRENT. « « 0ttt ittt et tnoos ettt et et et et 0.175 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx. With external shield):
Grid No.l to Plate. . ... .. ... ... 0.02 mazx uuf
Input. . . e 4.0 uuf
OULPUL. & .t 2.8 puf
Maximum Ratings: CLASS A, AMPLIFIER
JPLATE VOLTAGE. .. ... i i 180 mazx volts
GRID-NO0.2 (SCREEN) VOLTAGE. . . . ... ittt 140 mazx volts
PLATE DISSIPATION . . o0ttt ittt it e e ettt 1.7 max watts
GRID-NO.2 INPUT . .ttt ittt it et e e e e et ie e 0.5 max watt
CATHODE CURRENT. . . oottt ittt et e et ettt e e ie e ns 18 mazx ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.............................. 90 mazx volts
Heater positive with respect to cathode .......... ... .. .. it vnnnu.. 90 max volts
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Typical Operation and Characteristics:

Plate Voltage. ... vttt it iiiiei oo eeconntocnaneanasnsns 120 180 volts
Grid-No.2 Voltage 120 120 volts
Cathode-Bias Resisto.®. .o, ouuueierirererriineenrnsronionas 180 200 ohms
Plate Resistance (ADPDPrOX.) . . ovevnrrerusenorsosocrssionnns 0.3 0.5 megohm
TranscondUucCtanCe. .. ..vvververeeeroareesnsssassssnsssnssns 5000 5100 umhos
Grid-No.1 Buas for plate current of 10 pa.....c.oovvivii e e -8.5 -8.5 volts
Plate Current. .. .......cociuriaiioriaiorosnosnorsssssroass 7.5 7.7 ma
Grid-No.2 Current. . .. ... ... ittt iieeeeneaianas 2.5 2.4 ma
* Fixed-bias eperation is not recommended.
AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
= TYPE BAKS |
E4= 6.3 VOLTS =]
@ | GRID-N22 VOLTS =120 GRIO-NZ! VOLTS Q=
g (R S — —1
g L~
<12 -
I}
I}
E
~
)
2
4
33
& ]
o
] 7, .
$ \\~c\e‘~—_—---__ _____ [N S S I IR _g‘:_-.
Ba =1---1
= S -3
- /<<_ _ :
A el it Aelaih piaiten Sutanis Sniian Silataiis Seahntsns Satieiy
S hee—lo = et
S T e i i s o i S AVl Rmp
it St DAt st Sttt iy Mt Rk Sabuen betuis B
Q 40 80 t20 180 200 . 4
PLATE VOLTS ' 22CM -65047F
o P POWER PENTODE
DINO . Miniature type used in compact
H (6)°2 equipment as a power amplifier. Out-
‘ line 12, OUTLINES SECTION. Tube 6 AK6
6@ ‘ Jo requires miniature seven—cqntact
socket and may be mounted in any
o|‘ position. For heater and cathode con-
siderations, refer to type 6AV6.
HEATER VOLTAGE (AG/DC) s 4 veeeaeenaarenssensronssenaaionsoeiasonnns . 6.3 volts
HEATER CURRENT. + s e iveeterocsncscencnns 0000000000005000000000600000 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx. With no external shield):
Grid No. L to Plate. . ..o vverrieneinonssessscsscsiosnosseaseacsns a 0.12 wpf
JE9ysT30 0 505 00000000000000000050 00Db00000500000000000000000000000000 3.6 ppf
QUEPUL. ¢ oo et eeeeenneesionssrrosssesasssosesssnocasossonsssnse o 4.2 nuf
CLASS A; AMPLIFIER
N ) Triode# Pentode
Maximum Ratings: Connection  Connection
PLATE VOLTAGE. .. .ottt ovveonnneesrorsonneceinsenninsss 300 max» 300 max volts
GRID NO. 2 {SCREEN) VOLTAGE. . ¢ v et v v v vtiraeinnannnenan = 300 max volts
PLATE DISSIPATION. ...ttt ien i iiiaer it iiiieaeanaanns 3.6 max 2.75 max watts
GRID-NO.Z INPUT. . s s vt ettt iieiieniaeiieineainnannns - 0.75 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ............. ... 90 max 90 max volts
Heater positive with respect to cathode................ o 90 max 90 max volts
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Triode#
Typical Operation: Connection
Plate Voltage. .. ... ... ... ... ... .. .. . ... ., 180
Grid No. 3 (Suppressor) .. .........c.coouiiiinnnnn. -
Grid-No. 2 Voltage. . ..............i.iiiiii ., =
Grid-No. 1 Voltagel. ... ... ... ... . i -12
Peak AF Grid-No. 1 Voltage. ... ..............oun... 12
Zero-Signal Plate Current. .. .............c.covvueurnn. ... 12

Zero-Signal Grid-No. 2 Current. . .. ................... . ...
Plate Resistance
Amplification Factor. .
Transconductance. . . .

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

Pentode

Connection
180 volts
Connected to cathode

at socket

180 volts
-9 volts
9 volts
15 ma
2.5 ma
0.2 megohm
2300 pmhos
10000 ohms
10 per cent
1.1 watts

} The dc resistance in the grid-No.1 circuit under maximum rated conditions should not exceed 0.5
megohm for cathode-bias operation and 0.1 megohm for fixed-bias operation.

AVERAGE PLATE CHARACTERISTICS

PENTODE CONNECTION
50 T T T T
TYPE 6AK6
E£=6.3 VOLTS __
GRID-N22 YOLTS=!180
40| €c1=0
LT
£
4 -2
w /
g 30 f
-«
: .
: — T |
w20 ] i
= A GRID-N2I VOLTS € =-9
a
//‘
10] =12
1 -15
-8
o 50 100 150 200 250 300 350 400
PLATE VOLTS
92CM-6450T
TWIN DIODE
Miniature, high-perveance type
6AL5 used as detector in FM and television

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

dependently of the other or combined in parallel or full-wave arrangement. Res-
onant frequency of each unit is approximately 700 megacyecles 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

6AVS.

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

HEATER CURRENT . . .ottt ittt it it ettt e e e e

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 Shield®........
Cathode No. 2 to Plate No. 2, Heater, and Internal Shield™
Plate No. 1 toPlate No. 2t. . ... ...t

* With close-fitting external shield connected to Cathode No. 1.

** With close-fitting external shield connected to Cathode No. 2.

° With close-fitting external shield connected to Plate No. 1.

°® With closefitting external shield connected to Plate No. 2.

t With close-fitting external shield connected to ground.
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HALF-WAVE RECTIFIER

Moximum Ratings:

PEAK INVERSE PLATE VOLTAGE. .+ .ttt it it iii i eoncarsasnansans 330 max volts
PEAK PLATE CURRENT PER PLATE. . . ... .. o i 54 max ma
DC QuTPUT CURRENT PER PLATE. . ... .. ittt iiiiena 9 max ma
PEAK HEATER-CATHODE VOLTAGE: . ... i itiiieineeeennnreennnsannanss 330 max volts
Heater negative with respect to cathode.............. ..o vins, 330 maz volts
Heater positive with respect to cathode..................ooiiiiiis 330 mazx volts

Typical Operation:
AC Plate Voltage per Plate (rms) .. ... .. i ittt iiiiiiiiennenncnns 117 volts
Min. Total Effective Plate-Supply Impedance............... 000000 00000 300 ohms

ELECTRON-RAY TUBE

Glass octal type used to indicate
visually on a pair of rectangular fluo- 6AL 7- GT
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 17,
OUTLINES SECTION. Tube requires octal socket and may be mounted in any
position,

HEATER VOLTAGE (AC/DC) .+« i tivrattariastraiatassracaasrosassasanss 6.3 volts
HEATER CURRENT. . s 1 eooesunscanrraassrsonrsrassaararsaassscsasne 000 0.15 ampere

Maximum Rotings:

365 max volts
TARGET VOLTAGE. . . 4o iv vuriuarooronarasssosonasecannastansssonsos { 220 min volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode........ ... ... ... ovenents 90 max volts
Heater positive with respect tocathode . ........ ... ..o iieiens 90 max volts
Typical Operation:
Target Voltage. . .ooviriiinrniiir it ieieeeaanrananrrosarorrarsns volts
Deflecting-Electrode-No.1 Voltage. ... ......coviiierriirirerrrenrarroe volts
Deflecting-Electrode-No.2 Voltage. .. .........coitririiintranenranarans volts
Deflecting-Electrode-No.3 Voltage. ....... ...ttt irinrenrinanns volts
Cathode Resistor (APProX.). ...\t utrnreiinnaancriosnsanarsrorans ohms
Deflection Sensitivity (ApproxJ)#. ... .o iririaens mm/volt
Grid Voltage for Filuorescence Cutoff (Approx.}*....................... volts

#For first millimeter of unbalance in FM application.

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

BEAM POWER AMPLIFIER

H 14
OO,
" OXi Miniature type used as output
\ amplifier primarily in automobile re-
" &) ceivers and in ac-operated receivers. 6AQ5
END T
&

Within its maximum ratings, the per-

formanee 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.
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HEATER VOLTAGE (AC/DC) . .........ccoovvununnn.. 6.3 voits
HEATER CURRENT. . .. .0vven e, oo 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES:*
Grid No.1toPlate...........ovivveieinnn.. 0 0.35 R nuf
Input. ... .coviiii it e .. 7.6 upf
000 6.0 nuf

* No external shield. Approximate values.

CLASS A; AND CLASS AB, PUSH-PULL AMPLIFIER

Maximum Ratings:
PLATE VOLTAGE. .. ...vvtiiininvennnennnnns N 250 max volts

GRID-NO. 2 VOLTAGE. . . 250 max volts
PLATE DISSIPATION. . ... oo 000 12 max watts
GRID-NO.2 INPUT. .. ....... 2 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode....................c..0u.... 90 max volts
Heater positive with respect to cathode. .. .......................... 90 max volts

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

INSTALLATION AND APPLICATION

Type 6AQ5 requires a miniature seven-contact socket and may be mounted
in any position. Outline 15, 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 dec plate supply which is furnished either
by the dc power line or the ac line through a rectifier. Under any circumstances,
the heater-cathode voltage should be kept within ratings. If the use of a large
resistor is necessary in some circuit designs, it should be bypassed by a suitable
filter network or objectionable hum may develop.

In all services, precautions should be taken to insure that the dissipation
rating is not exceeded with expected line-voltage variations, especially in the cases
of fixed-bias operation. When the push-pull connection is used, fixed-bias values
up to 109% of each typical screen voltage can be used without increasing distortion.

The type of input coupling used in class A; and class AB, service should not
introduce too much resistance in the grid-No.1 circuit. Transformer- or impedance-
coupling devices are recommended. When the grid-No.1 circuit has a resistance not
higher than 0.1 megohm, fixed bias may be used; for higher values, cathode bias
is required. With cathode bias, the grid-No.1 circuit may have a resistance as
high as, but not greater than, 0.5 megohm.
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AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
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TWIN DIODE—HIGH-MU TRIODE

Miniature type used asa combined
detector, amplifier, and ave tube in 6AQ6
compact radio receivers. This type is
similar to metal type 6Q7 in many of
itselectrical characteristics. Qutline12,
OUTLINES SECTION. Tube requires miniature seven-contact socket and may
be mounted in any position. For typical operation as resistance-coupled amplifier,
refer to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For
heater considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT . . &« eteeeee e oo ie e ie et enanenenn 0.15 ampere
DIrReECT INTERELECTRODE CAPACITANCES (Triode Unit)®

Grid to Plate 1.8 puf
£ o3 L 1.7 nuf
1620+ R R 1.5 puf
® With close-fitting shield connected to cathode.
) TRIODE UNIT AS CLASS A, AMPLIFIER
Maximum Ratings:
PLATE VOLTAGE . .+« « « e vt ettt ettt iateannen e aaeeeeeans 300 mazx volts
PeEak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.............. .. oo 90 max volts
Heater positive with respect to cathode. ... .. ... ..ot 90 max volts
Characteristics:
Plate VOItAZE . « oottt i 100 250 volts
Grid Voltage. . ..o ot o i -1 -3 volts
Amplification Factor. ... . 70 70
Plate Resistance........ . 61000 58000 ohms
Transconductance. . ............... . . 1150 1200 pmhos
Plate CUITent. . oo v eee s iniineeiaeonaanen i enaanus 0 0.8 1.0 ma

DIODE UNITS
Two diode plates are placed 'around a cathode, the sleeve of which is common to the triode unit.
Diode biasing of the triode unit of the 6AQ6 is not suitable. For dicde operation curves, refer to type
6SQ7.
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

T T
TYPE 6AQ6 [
€65 6.3 VOLTS
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TWIN DIODE—HIGH-MU TRIODE o3) G2 o5

6AQ7 GT et Glassd o‘ctgl type 1lxsf¢iad as FM d:— (
- ector and audio amplifier in circuits «p
which require diode and triode units KDlz ‘/ In

with separate cathodes. Outline 22, OLIO
OUTLINES SECTION.Tube requires Poz G2

octal socket. Heater volts (ac/dc), 6.3; amperes, 0.3. Ratings and characteristics of

triode unit as class A, amplifier: plate volts, 250 max; grid volts, -2; amplification

factor, 70; plate resistance (approx.), 44000 ohms; transconductance, 1600 umhos;

plate ma., 2.3. For typical operation as a resistance-coupled amplifier, refer to

Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION.

POWER PENTODE

6AR5 Miniature type used as output
tube primarily in automobile receivers

and ac-operated receivers. Outline 15,

OUTLINES SECTION.Tuberequires

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 6ARb5 is equivalent in per-
formance to glass-octal type 6K6-GT. Refer to type 6K6-GT for characteristic
curves.

HEATER VOLTAGE (AC/DC) . ..ottt tiiiitiier e ierstrrreerannnnanns 6.3 volts
HEATER CURRENT. o ..\t ietenne et itnannneeinararssesannnasosannns 0.4 ampere

Maximum Ratings:

PLATE VOLTAGE. . .. .ot ettt eeeai e aaaes 250 max volts
GRID-NO.2 (SCREEN) VOLTAGE. 250 max volts
PLATE DISSIPATION. . ... e 8.5 max watts
GRID-NO.Z INPUT . . . ... oot iiiiin e 2.5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode . .....................0. ..., 90 mazx volts
Heater positive with respect to cathode . ... .. ... v iinennnnn.. 90 mazx volts
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.

Typical Operation and Characteristics:
Plate Voltage. . . ...ttt ittt e taeiiatenananens 250 250 volts
Grid-No.2 Voltage. . .. ...ttt ittt iinecinrnannannns 250 250 volts
Grid-No.1 (Control-Grid) Voltage. ... .............couuvnon.. -16.5 -18 volts
Peak AF Grid-No.l Voltage. . . ........... ... ...ciieiuinnn. 16.5 18 volts
Zero-Signal Plate Current. . .. ... ..ot nerernneroennsos 34 32 ma
Maximum-Signal Plate Current. .. ........cciteiieneeinnann. 35 33 ma
Zero-Signal Grid-No.2 Current. . ........cviivierinienennnns 5,7 5.5 ma
Maximum-Signal Grid-No.2 Current ... ..........cciivrennn 10 10 ma
Plate Resistance (APProX.) .. ...t iiniinrennnrnnnnn, 65000 68000 ohms
Transconductance. .. ... ...t iuiinrnanneeeannaeneaaannns 2400 2300 pmhos
Load Resistance............ 7000 7600 ohms
Total Harmonic Distortion. . . 7 11 per cent
Maximum-Signal Power Output. .. ...............ccc.iunn.. 3.2 34 watts
Maximum Circuit Values (For maximum rated conditions):

. . . Fixed Bias. ........ ... i i ieiioes. 0.1 max megohm
Grid-No.1-Circuit Resistance { Cathode Bias ., .........c.c.iivivninenns 0.5 mazx megohm

BEAM POWER AMPLIFIER

Miniature type used as output
amplifier primarily in automobile and
in ac-operated receivers. Outline 15, 6ASS
OUTLINES SECTION. Tube re-
quires miniature seven-contact socket
and may be mounted in any position.
For heater and cathode considerations, refer to type 6AQ5. For curves, refer to
type 35C5.

volts

HEATER VOLTAGE (AC/DC) . o v i ittt vttt ittt ettt iiaerennsenansnnss 6.3
HEATER CURRENT . &« t v it ettt tneaananounionmuseoncaononosonsnonsasnens 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):®

Grid No.1 to Plate . . ... . ittt iirninararoceratonceronanns 0.6 ppf

JER30885 0 2 0 00 0a0@pEEA000E00AE0000AEA0A0aAEA00000000000000000000060000a 12 puf

@050 0 00 0000000002000 00000000a000A0A000006A0A006000000A060000a00 8.4 puf
° With no external shield.
Maximum Ratings: CLASS A; AMPLIFIER
I/ X3 WEHYNER: 5 0 00 600500000000000600000000000060000000000000aA000A00T 150 max volts
GRID-N 0.2 {(SCREEN) VOLTAGE 117 max volts
PLATE DISSIPATION 5.5 max watts
GRrID-No0.2 INPUT 1.0 max watt
Peax HEATER-CATHODE VOLTAGE:

Heater negative with respecttocathode. . ....... ... .. oo ne, 90 max volts

Heater positive with respect tocathode. . .. ... ... ... .. it eirinnrenn. 90 max volts
BuLB TEMFERATURE (At hottest point on bulb surface},.............cvuue. 250 max °C
Typical Operation:
Plate Voltage. ....... e 150 volts
Grid-No.2 Voltage . 110 volts
Grid-No.1 (Control-Grid) Voltage -8.5 volts
Peak AF Grid-No.l Voltage. ... ... . i iiniiniannnnnn. 8.5 volts
Zero-Signal Plate Current. ... ... ...t iueeeeemereeneiuoroceennoaans 35 ma
Maximum-Signal Plate Current. .. .. .. ... .. .. i i i i i e e 36 ma
Zero-Signal Grid-No.2 Current (AppProX.}. . .. ..vieeeiunnineearnaneonannn 2 ma
Maximum-Signal Grid-No.2 Current (APProxX.}. .. .. eveeii i aearanannn 6.5 ma
TranscondUCLANCE . « .« v ittt e ettt e atee teenesarennnaraaananaanaaanas 5600 pumhos
Load ReSISLanCe. . . ..o iit ittt i e e 4500 ohms
Total Harmonic DiStortion. .. .. ... .. i it ittt it taieianenananns 10 per cent
Maximum-Signal Power Qutput. .. ... ..ottt iiiieenneennn 2.2 watts
Maximum Circuit Values (For maximum rated conditions):

q q q : Fixed Bias . ... ... ... . i i i, 0.1 max megohm
Grid-No.1-Circuit Resistance { Cathode Bias .. ...........citiiierenenenn 0.5 max megohm

LOW-MU TWIN POWER TRIODE

Glass octal type used as a regu-
lator tube in dc power-supply units, as 6AS7—G
a booster tube in the scanning circuit
of television receivers, and as a push-

pull class A output tube in high-fidel-
117




RCA RECEIVING TUBE MANUAL

ity audio amplifiers. Qutline 40, OUTLINES SECTION. Tube requires octal
socket and may be mounted in any position. It is especially important that this
tube, like other power-handling tubes, should be adequately ventilated. For an
audio amplifier circuit employing this tube, refer to the CIRCUIT SECTIGN. An
operation characteristic curve for the 6AS7-G in this amplifier circuit, is given on

the next page.

HEATER VOLTAGE (AC/DC)
HEATER CURRENT

DIRECT INTERELECTRODE CAPACITANCES (Approx
GridtoPlate. ............oooi ...

Maximum Ratings:

PLATE VOLTAGE
PLATE CURRENT

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode
Heater positive with respect to cathode

Characteristics:

Plate-Supply Voltage .. ........ . . ittt
Cathode-Bias Resistor*
Amplification Factor................

Plate Resistance. ......... ... ...
Transconductance............ .. ..., 5
Plate Current. .. .. ... s

Maximum Circuit Value (For maximum rated conditions):
Grid-Circuit Resistance for Cathode-Bias Operation*. , ... .................

Maximum Ratings: BOOSTER SCANNING SERVICE (Each Unit)

PEAK NEGATIVE-PULSE PLATE VOLTAGE . . . .« .\t ttiiiiitinniniannenn,
DC PLATE CURRENT. ... ..ottt eaa e o
PLATE DISSIPATION . | . ...ttt i i i e et e e et et
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode
Heater positive with respect to cathode

Maximum Circuit Value (For maximum rated conditions):
Grid-Circuit Resistance for Cathode-Bias Operation®. . .............c..u...
* Operation with fixed bias is not recommended.

AVERAGE PLATE CHARACTERISTICS
EACH TRIODE UNIT

250 max
125 max
13 max

300 mazx
300 max

135
250
2.0
280
7000
125
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13 max

300 max
300 mazx
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OPERATION CHARACTERISTICS
CLASS Ay PUSH=-PULL CIRCUIT (16-12) IN CIRCUIT SECTION

r—1Tr 1T 1T 1T 1T 1T 1T T T T ]

TYPE:6AST-G PEAK AF GRID-TO-GRID VOLTS=255
|-— Ef=6.3 VOLTS ZERO-SIG. PLATE MA=50 (EACH UNIT)
PLATE VOLTS=250 MAX-SIG. PLATE MA=53 (EACH UNIT)
CATHODE BIAS RES. (OHMS)= EFFECT. PLATE-TO-PLATE LOAD RES.(OHMS)=5000
2500 (EACH UNIT) SIGNAL FREQUENCY (CPS)=400 o

[X

o)

]

TOTAL HARMONIC DISTORTION-PER CENT

|

bt

6 8 12
POWER OUTPUT-WATTS 92CM-7504T

TWIN DIODE—HIGH-MU TRIODE

in automobile and ac-operated radio
receivers. Outline 12, OUTLINES
SECTION. Tube requires miniature

Miniature type used as a com-
bined detector, amplifier, and ave tube 6AT6

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)...... 0000000000000000a0a00000000a0000000000
HEATER CURRENT. . ..« i e iaeeeansasinssssansarneeeenseainiennsens
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Triode (irid to Plate
Triode Input. ...
Triode OQutput......

Diode Plate No.2 to Triode Gr 0.04 max
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE . < ottt vttt ttneteaninennnannaeecaneeeeeneeaeneeeaeneeons 300 max
PLATE DISSIPATION. . ... ..c.vouun.n nbooanooo mooaa 0.5 max
GRID VOLTAGE, Positive Bias Value - 0 max
PeAX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode...... .. N 90 max

Heater positive with respect to cathode........... 90 mazx
Characteristics:
Plate Voltage. . . ..o ittt e e ans 100 250
Grid Voltage. . ........ aoo -1 -3
Amplification Factor. . 70 70
Plate Resisiance. . .. S . 54000 58000
Transconductance. . . ... . . . 1300 1200
Plate Current. ... .ooinein it it .. 0.8 1.0
Maximum Rating:
PLATE CURRENT (BACH UNIT) . ¢ ¢ vvvsetnneaarnnnansnrsseoceosecnonssens 1.0 max

volts

ampere

puf
puf
ppf
puf

volts
watt
volts

volts
volts

volts
volts

ohms

pmhos
ma

ma

The two diode plates are placed around a cathode, the sleeve of which is common to the triode unit.

Each diode plate has its own base pin. For diode operation curves, refer to type 65Q7.
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

T T
TYPE 6AT6
E£=6.3VOLTS
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BEAM POWER AMPLIFIER
Glass octal type used as horizon-

6AU5—GT tal deflectionamplifierinlow-cost, high-
efficiency deflection circuits of televi-
sion receivers employing either trans-
former coupling or direct coupling to
the deflecting yoke. Outline 21, OUTLINES SECTION. Tube requires octal socket
and may be mounted in any position.

HEATER VOLTAGE (AC/DC). .. vvivruereonnneeeeen nn e 6.3 volts
HEATER CURRENT. . . .« ittt ttiatiet ittt iiteitatnaeeancnascnnsnsenas 1.256 amperes
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.L t0 Plate. . . . o oottt ittt i i aaa 0.5 puf

InPUL . e i e 11.3 ppf

OUPUL. . ... e i 7.0 upf
TRANSCONDUCTANCE# . ....................... 6000 pmhos
Mu-FACTOR, Grid No.2 te Grid No.1t ; 5.9
# For plate volts, 115; grid-No.2 volts, 175; grid-No.1 volts, —20.
t For plate volts, 100; grid-No.2 volts, 100; grid-No.1 volts, —4.5.

HORIZONTAL DEFLECTION AMPLIFIER
. For operation in a §25-line, 30-frame system.

Maximum Ratings:
DC PLATE VOLTAGE. « « .ttt vttt ettt te it e initn e iaan e ianeeaans 00 450 mazx volts
PEAK POSITIVE-PULSE PLATE VOLTAGE® . . .. .. ... ... iviiieii i 5000 max volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE®. ... ... ... .. .. i iiiiiiinnaas -1000 max volts
DC GRID-N0.2 (SCREEN) VOLTAGE®. . .. ... tiiiiiiiiiaianin e nenn 200 mazx volts
DC GRID-NO.1 (CONTROL-GRID)} VOLTAGE. . . .. .t s tcuurerneansrneannanns ~50 max volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE ~100 maz volts
DC PLATE CURRENT. . .. itittiie e aanas 100 mazx ma
PLATE DISSIPATION. . . ... . ... it 10 max watts
GRID-NO.2 INPUT. . . oottt ittt e e is e ans 2.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. ....... ... . ..o i, 180 max volts

Heater positive with respect to cathode. ............... ... ... .. ..... 180 mazx volts

* The duration of the voltage pulse must not exceed 15% of one horizontal scanning cycle. In a £25-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.
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SHARP-CUTOFF PENTODE

Miniature type used in compact
radio equipment as an rf amplifier es-
pecially in high-frequency, wide-band
applications. It is also used as a limiter

e tube in FM equipment. Outline 12,
OUTLINES SECTION. Tube requires miniature seven-contact socket and may
be mounted in any position. For a discussion of limiters, refer to ELECTRON
TUBE APPLICATIONS SECTION. For typical operation as resistance-coupled
amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFIER SECTION.
For heater and cathode considerations, refer to type 6AV6.

92CM-T7355T

6AU6

HEATER VOLTAGE (AC/DC) . ..\ ittt it ittt it ae s 6.3
HEATER CURRENT . . .« ottt ottt ittt ee e n et e s st ve s 0.3
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.l to Plate. . .. ... e 0.0085 max

1500085 0 cancooanaoaaana06000a00a0a6a0a0AR0a0a000a000000000000000000 5.5

@A 50 0 0 00 00 000000000000 00a00a00a00000AA0AAEAEEAEEAEEARA0EAA0A 5.0

CLASS A, AMPLIFIER
: e Triodet Pentode

Maoximum Ratings: . Connection  Connection
PLATE VOLTAGE. .+ . .o 0ttt ittt iiiiiitiaia i iaaiann e 250 mazx 300 mazx
GRID-NO.2 (SCREEN) VOLTAGE. . . .« ctttvtrnannnnanennnnan - 150 maz
GRID-NO.2 SUPPLY VOLTAGE. . .. ..ottt iiiainannananns = 300 max
PLATE DISSIPATION . . .. .00ttt ittt eiaaiaienas 3.2 max 3 maz
GRID-NOZ INPUT. . . . .ottt e s = 0.65 mazx
GrID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative hias value. .. ... ... ..., 50 mazx 50 mazx

Positive biag value. . .. ... ... .. ... e 0 max 0 mazx
PeEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. ... ............. 90 mazx 90 maz
Typical Operation (Pentode Connection):
Plate Voltage. . . ... .. ... .. . 100 250 250
Grid No.83 (Suppressor) . .........cvouviurauiann Connected to cathode at socket
Grid-No.2 Voltage. . ... ..ot 100 125 150
Cathode Resistor . ....... ..ot iiiineann 150 100 68
Plate Resistance (APpProx.). ................... 0.5 1.5 1.0
Transconductance. . . ............o.vinenenanan 3900 4500 5200
Grid-No.1 Bias for plate current of 10 pa.. . ... .. —4.2 -5.5 -6.5
Plate Current. . .. ...covviii it 5.0 7.6 10.6
Grid-No.2 Current « v v .o voiiiiiii i 2.1 3.0 4.3

volts
ampere

pof
sul
suf

volts
volts
volts
watts
watt

volts
volts

volts
volts

volts

volts
ohms
megohms
umhos
volts

ma

ma




RCA RECEIVING TUBE MANUAL

Typical Operation (Triode Connection):t

Plate Voltage. . .......... ... ... . . 250 volts
Cathode Resistor. . ... S . 330 ohms
Amplification Faector. . .. - .
Plate Resistance. . ... e - .. 7500 ohms
Transconductance. . . e . . 4800 pmhos
Plate Current. . ... 12.2 ma

t Grid No. 2 and grid No. 3 tied to plate.
AVERAGE PLATE CHARACTERISTICS
PENTODE_CONNECTION

6| T T
TYPE 6AUE
E§=6.3VOLTS

[~ GRID-N®2 VOLTS = (00
GRID-N23 VOLTS = 0

.

ECI=0

SN

I GRID-N21 VOLTS EC)=-1.0

c2 ECi=0

H
\/
T
|
|

PLATE(I5) OR GRID-N22(1¢ 2) MILLIAMPERES

o 100 200 500 600

300 400
PLATE VOLTS 92CM-661T
6AV5_GT BEAM POWER AMPLIFIER
For technical data, see page 307.
TWIN DIODE—
HIGH-MU TRIODE

6AV6 Miniature type used as combined

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) . . . ..ottt e 6.3 volts
HEATER CURRENT. . . .0t itttanit et 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Triode Grid to Triode Plate 2.0 aaf
Triode Input. . ............ ... .. 2.2 puf
Triode Output. . ................ 0.8 puf
Diode No.2 Plate to Triode Grid 0.04 mazx uuf
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
volts
volts
watt
Heater negative with respect tocathode. .............................. 90 mazx volts
Heater positive with respect tocathode. . .. ........................... 90 max volts
Characteristics:
Plate Voltage. ..... 00000000608090000000008000066000000000000 100 250 volts
Grid Voltage. . ........... . .. -1 -2 volts
Amplification Factor. ... 100 100
Plate Resistance. . . o 80000 62500 ohms
Transconductance. 1250 1600 pmhos
Plate Current..... 0.50 1.2 ma

Maximum Rating:
PraTe CURRENT (Each Unit). .. ....................................... 1.0maz 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 recommendad. For
diode operation curves. refer to type 63Q7.

122



RCA RECEIVING TUBE MANUAL

INSTALLATION AND APPLICATION

Type 6AV6 requires miniature seven-contact socket and may be mounted in
any position. Outline 12, 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
rise more than 109, above the rated value. When the 6AV6 is used in automobile
receivers, the heater terminals should be connected directly across a 6-volt battery.

In receivers that employ a series-heater connection, the heater of the 6AV6
may be operated in series with the heater of other types having the same heater-
current rating. The current in the heater circuit of the 6AV6 should be adjusted to
the rated value for the normal supply voltage. Refer to ELECTRON TUBE IN-
STALLATION SECTION, Filament and Heater Power Supply, for a discussion
of arrangement of heaters in series-heater or ‘‘string’’ connection.

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
side of the de 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
25 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 dc 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

A TRIODE UNIT

o | TYPE BAVE

o € ¢ = 6,3VOLTS

i

of— 2

5 &

o

$ o
3 9 by,
n )
o ~
¥ o
: 7
22 “
N NN
H ‘
s ¥, -
Y / ;
& &
\ Y A A~

[
9,
/ / 1/ ] 1/ T
g
4 - 1 A //
.o =~ 100 7 — - 200 300 400 500 -
PLATE VOLTS 92CM-6879T

123




RCA RECEIVING TUBE MANUAL

6AXA4-GT HALF-WAVE VACUUM RECTIFIER

For technical data, see page 308,

Foy

FULL-WAVE VACUUM RECTIFIER Poz

6AX5 GT lGla?S ((;ctal type usteﬁi in powsr °
= supply of radio equipment having mod-
erate dc requirements. The heater of e‘ OF

this tube can be operated from the () (e)
same transformer winding that sup- NC [

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)........... ... ... .. L e 6.3 volts
HEATER CURRENT. . ...ttt ittt ettt et e e e, 1.2 amperes
3 FULL-WAVE RECTIFIER

Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . . .. ...\ttt ee it i 1250 max volts
PEAK PLATE CURRENT PER PLATE. . .. ........................... ..... 375 mazx ma
HOT-SWITCHING TRANSIENT PLATE CURRENT

For duration of 0.2 second maximum. ................................ 2.6 max amperes
AC PLATE SUPPLY VOLTAGE PER PLATE (RMS). . ... .....ccouunrnnnnn... . See Rating Chart
DC OUTPUT CURRENT PER PLATE (RMS). . ...\ oovoveienane . See Rating Chart
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode....................... PN 450 mazx volts

Heater positive with respect to cathode........................ ....... 450 max volts
Typical Operation with Capacitor Input to Filter:
AC Plate-to-Plate Supply Voltage (rms). . .................... 700 900 volts
Filter Input Capacitor®. ..., ... ... .. ... ... ... i 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 { 6243 ﬁ: 325 540 :g%tt:

N 125 ma 3560 = volts

At full-load current of { 80 ma - 490 volts
Voltage Regulation (Approx.):

Half-load to full-load eurrent. .. ..............oounn..... 45 50 volts
Typical Operation with Choke Input to Filter:
AC Plate-to-Plate Supply Voltage (rms). . .................... 700 900 volts
Filter Input Choke. . . ........oouiitiiiiiiiieneaaee 10# 10# # henries
DC Output Voltage at Input to Filter (Approx.):

At haif-load current of { g3 118 1o v e B0 365 velts

At full-oad current of { JEE R cor o e 20 350 i
Voltage Regulation (Approx.):

Half-load to full-load ecurrent. .. .......................... 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 induetance 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 21, OUTLINES SECTION. It is especially important that this tube, like
other power-handling tubes, should be adequately ventilated.

The Rating Chart presents graphically the relationships between maximum
ac voltage input and maximum dc 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 veltage
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
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OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
FULL~WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT. CHOKE INPUT TO FILTER
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POWER TRIODE p o
Glass octal type used in output
6B4-G stage of radio receivers and amplifiers. G) Q)
: F
Outline 40, OUTLINES SECTION. =/
Tube requires octal socket and may be o 8

mounted in any position. For installa- e Ne

tion and application information, and typical operation as a single-tube class A
amplifier, refer to type 2A3.

FILAMENT VOLTAGE (AC/DU: 4\ ittt ittt e vt e e 6.3 volts
FILAMENT CURRENT. .o\ oottt sttt ettt iteeaat s eeiiees e isenenensns 1.0 ampere

Maximum Ratings:
PLATE VOLTAGE. .. ... o i it s e aiiaes 325 max volts

PLATE DISSIPATION. .. 15 max watts
Typical Operation (Valves are for Two Tubes): Fized Bias Cathode Bias

Plate Voltage. . . ... i e 325 325 volts
Grid Voltage*..... ... .. —68 - volts
Cathode-Bias Resistor. . . . - 850 ohms
Plate Current. .. .............. 80 80 ma
Effective Load Resistance (Plate—to-plate) 3000 5000 ohms
Total Harmonie Distortion .. 2.5 5 per cent
Power OUtput. ... ... ., 15 10 watts
* Grid voltage referred to mid-point of ac—operated filament.
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DIRECT-COUPLED POWER TRIODE

Glass type used as class A; power amplifier.
One triode, the driver, is directly connected
within the tube to the second, or output, triode. 6B 5
Outline 36, OUTLINES SECTION. Tube re-
quires six-contact socket. Heater volts (ac/dc),
6.3; amperes, 0.8. Characteristics of input and
output triodes as class A, amplifier follow. Input
triode: plate volts, 300 max; grid volts, 0; plate
ma., 8. Output triode: plate volts, 300 max; plate ma., 45; plate resistance, 24000 ohms; load resistance,
7000 ohms; output watts, 4. This type is used principally for renewal purposes.

TWIN-DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube. Qutline 33, OUT-
LINES SECTION. Tube requires octal socket.
Heater volts (ac/dc), 6.3; amperes, 0.3. Within 6B6 G
its triode maximum plate-voltage rating of 250 -
volts, this type is similar electrically to type
6SQ7 and curves under that type apply to the

6B6-G. This type is used principally for renewal
purposes.

TWIN-DIODE—
REMOTE-CUTOFF PENTODE

Glass types used as combined detector, am-
plifier, and ave tubes. Outline 34, OUTLINES 6B7
SECTION. These types fit the small seven-con-

tact (0.75-inch, pin-cirele diameter) socket. Ex- 6B7S

cept for interelectrode capacitances, the elec-

trical characteristics of the 6B7 are identical

with those of type 6B8-G. Type 6B7 is used

principally for renewal purposes. Type 6BTS,

now DISCONTINUED, has the external shield connected to the cathode. In general, its electrical
characteristics are similar to those of the 6B7, but the two types are usually not directly interchangeable.

Poz  Poi TWIN-DIODE—
() REMOTE-CUTOFF PENTODE

Metal type 6B8 and glass octal type 6B8-G
are used as combined detector, amplifier, and 688
ave tubes. Qutlines 4 and 33, respectively,
" OUTLINES SECTION. Type 6B8-G is used 6B8 G

principally for renewal purposes. Tubes require -
m octal socket. Type 6B8-G requires complete
Gap shielding of detector circuits. 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 mazx; 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.

5688
NC'6B8-C

H P
8O REMOTE-CUTOFF PENTODE
BE ‘ 02 Miniature type used as rf ampli-
fier in standard broadecast and FM re- 6BA6
2 ON ceivers, as well as in wide-band, high-
! 0) frequency applications. This type is
Gi similar in performance to metal type

6SG7. The low value of grid-No.l-to-plate capacitance minimizes rege'nerative
effects, while the high transconductance makes possible high signal-to-noise ratio.
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HEATER VOLTAGE (AC/DC). .. ... T 6.3 volts
HEATER CURRENT 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.ltoPlate. . . ... . . i e 0.0035 mazx puf

InpUt. ... e e e e 5.5 puf

UL DUL . . . . i e e e 5.0 ppf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. .« .ottt et iie ettt e et iaaas 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE. « . . ... vt vt et it 125 mazx volts
GRID-N0.2 SUPPLY VOLTAGE. o 300 max volts
PLATE DISSIPATION. ...... 3 max watts
GRID-NO.2'INPUT. . ....... 0.6 mazx watt
GRID-NO.1 (CONTROL-GRID) VOLTAG

Negative bias value. . . ............. ... ... ... . .. 50 max volts

Positive biag value. .. . ... ... ... . e 0 max volts
PeAk HEATER-CATHODE VOLTAGE:

Heater negative with respeet to cathode............................. 90 max volts

Heater positive with respect tocathode. . ......... .. ... ... .. ..., 90 mazx volts
Typical Operation:
Plate Voltage. . .. .....ovt ittt e naaa 100 260 volts
Grid No.3 (Suppressor) ..... ... ... . ... ... Connected to cathode at socket
Grid-No.2 Voltage. . ............. ...... .. ...... ..... 100 100 volts
Cathode-Bias Resistor. . ............ N 68 68 ohms
Plate Resistance (APPIOX.) . .. . iviiie e ieann 0.25 1.0 megohm
TransconductanCe. . ... ......ouiire e 4300 4400 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 40 umhos.. . -20 -20 volts
Plate Current. ... ..... ... .. 10.8 11 ma
Grid-No.2 Current. .. .. ...ttt e 4.4 4.2 ma

INSTALLATION AND APPLICATION

Type 6BA6 requires miniature seven-contact socket and may be mounted in
any position. Qutline 12, OUTLINES 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 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 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, providing these sources do 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
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.
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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.

AVERAGE PLATE CHARACTERISTICS

T
- TYPEL 6BA6
By ‘E¢ = 6.3 VOLTS
GRID-N% 2 VOLTS = 100
GRID-N? 3 VOLTS = O

2

1o e
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300 400 600
PLATE VOLTS 92CM=8809T

PENTAGRID CONVERTER

Miniature type used as converter
in superheterodyne circuits especially 6BA7

those for the FM broadcast band. Out-

line 16, 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 (AC/DC) ... ... ... i ittt iieiiiirinainnnens 6.8 volts
HEATER CURRENT. . ...ttt ittirne it reneannrennns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Without shield):
Grid No.3 to All Other Electrodes (RF Input).................... 9.6 puf
Plate to All Other Electrodes (Mixer Qutput)..................... 8.3 puf
Grid No.1 to All Other Electrodes (Oscillator Input)............... 6.7 e
Grid No.3 to Plate. . . ...t ir e ieir e i etiear i i aannnns 0.19 max puf
Grid No.1 to Grid No.8 . ... i ie e 0.1 max nuf
Grid No.1 to Plate. . .. ...t iiriii e eanes 0.06 mazx nuf
Grid No.1 to All Other Electrodes Except Cathode. ............... 3.4 nuf
Grid No.lto Cathode..... ... ..o ittt 3.3 puf
Cathode to All Other Electrodes Except Grid No.1................ 4.0 nuf
Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. .. ..ottt ittt i i iar i ararr i 300 max volts
GRID-NO.5-AND-INTERNAL-SHIELD VOLTAGEA ... ..uuivrrurrerraneranans 0 maz volts
GRIDS-NO.2-AND-N0.4 VOLTAGE. .. ... vuunruunnetrriruerrererannnins 100 mazx volts
GRID8-NO0.2-AND-NO.4 SUPPLY VOLTAGE. .. ... .tvviieiiriiannrrannans 300 maz volts
PLATE DISSIPATION . . ..ot ittt riareriiaranssasansnaranrnnrans 2.0 max watts
GRIDS-NO.2-AND-NO.4 INPUT. . . ... ..o ittt iiree e 1.5 mazx watts
TOTAL CATHODE CURRENT ... ..uuurrunanrruranasoruareneseeasreennas 22 max ma
GRID-N0.3 VOLTAGE:
Negative bias value. . ..., .. o iiiiiiiiiitiiteininneruennnranns 100 mazx volts
Positive bias value 0 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode............. ... cciinnnn 90 max volts
Heater positive with respect tocathode ............... ... ... ... 90 max volts
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Characteristics (Separate Excitation):*

Plate Voltage .. ... it it ettt et e eesaneanns 100 250 volts
Grid No.5 and Internal ShieldA Connected directly to ground

Grids-No.2-and-No.4 (Screen) Voltage 100 100 volts
Grid-No.3 (Control-Grid) Voltage ......... -1.0 -1.0 volt
Grid-No.1 (Oscillator-Grid) Resistor ....... .. 20000 20000 ohms
Plate Resistance (Approx.) ......... 00 ce. .. 0.5 1.0 megohm
Conversion Transconductance ... .........o.iovuiruininnnnn... 900 950 pmhos
Conversion Transconductance (Approx.)** 3.5 3.5 pmhos
Plate Current oo 3.6 3.8 ma
Grids-No 2-and-No.4 Current . .. 10.2 10 ma
Grid-No.1 Current 0.35 0.35 ma
Total Cathode Current 14.2  14.2 ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil-
lating) is approximately 8000 ymhos under the following conditions: signal applied to grid No.1 at zero
bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the
plate current is 32 milliamperes, and the amplification factor is 16.5.

*The characteristics sShown with separate excitation correspond very closely with those obtained in a
self-excited oscillator circuit operating with zero bias.

**With grid-No.3 bias of —20 volts.
Alnternal Shield (pins No.6 and No.8) connected directly to ground.

NOTE ON CURVES: In the 6BA7 operation characteristics with self-excitation,
Ex is the voltage across the oscillator-coil section between cathode and ground; Eg
is the oscillator voltage between cathode and grid.

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
WITH SEPARATE OSCILLATOR EXCITATION WITH SELF~E XCITATION
w
TYPE 6BAT £ 6BA7
I3 E;‘ 6.3VOLTS PLATE VOLTS=250 :¢ TR PLATE VOLTS=250
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3 ‘_1, CRID-Ne | RESISTOR “OHMS 220000 z [GRID-N2I RESISTOR-OHMS = 20000
RID-N2| - -
2 z ¢ JUSTMENT QF OSCILLATOR VOLTAGE _| @ P(%) Ry r] X100 (SEE NOTE)
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& o | o 0.4 0.8 1.2
0 04 0.8 GRID-N2i MILLIAMPERES
GRID-N2I MILLIAMPERES (I¢c)) 92CM-698IT)

92CM-6380T2

SHARP-CUTOFF PENTODE

Miniature type used in compact
6BC5 radio equipment as an rf or if amplifier

at frequencies up to 400 megacycles

per second. QOutline 12, OUTLINES

SECTION. Tube requires miniature
seven-contact socket and may be mounted in any position. Except for a slightly
higher transconductance, this type is similar electrically to type 6AG5. Heater
volts (ac/dc), 6.3; amperes, 0.3. For heater and cathode considerations, refer to
type 6AV6.
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H e

@) oo REMOTE-CUTOFF PENTODE
H
9‘ © Miniature type used as rf or if
amplifier in radio receivers. This type
'Gsa \—uo is similar in performance to metal type
O) 6SK7. Outline 12, OUTLINES SEC-

G TION. Tube requires miniature seven-

6BD6

contact socket and may be mounted in any position. For heater considerations,

refer to type 6AV6.

HEeATER VOLTAGE (AC/DC)
HEATER CURRENT. . ...ttt et ittt ia i
DirecT INTERELECTRODE CAPACITANCES (No external shield):

Grid NO.L t0 Plate. . . oo iete et ettt ie e i aanas

Maximum Ratings:
PLATE VOLTAGE . « o ottt et it enae it it i e s tasa e aaeanaeassensaneniaanns
GRID-NO.2 (SCREEN) VOLTAGE. . .0t ot v ttnaneenna e nnsnsaacnne o
PLATE DISSIPATION. « ot i ottt ettt it i ae s es e ten e naen
GRID-NO.2 INPUT . &« ottt ittt it et et ettt i e ia e nnaes
TotaL CATHODE CURRENT
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. ........... ... .. .oooiiiut,
Heater positive with respect to cathode. ... ... ... ... . ... . oiiioy

Typical Operation:

Plate Voltage. . . .. .viiiv it ans 100 125
Grid-No.2 Voltage. . ... ..o v nnen s 100 125
Grid-No.1 (Control-Grid) Voltage. . ............... -1 -3
Plate Resistance (APProx.)........ ..., 0.15 0.18
Transconductance. . . .. vovovurvrrn e eenenneanas 2550 2350
Grid-No.1 Bias (Approx.) for

transconductance of 10 umhos. ........ ... ... ... -35 -45
Plate CUITENt . ..o v v it iie et ean s ianens 13 13
Grid-No.2 Current. . . . ocvuvinvnniaenneeneueneaes 5 b

H P

ORSO, 6s PENTAGRID CONVERTER
) (©ca Miniature type used as converter
\ ‘ in superheterodyne circuits in both the
=A

55 (Des  standard broadeast and FM bands.The
O) 6BE6 is similar in performance to
Gi metal type 6SA7. For general discus-

6.3 volts
0.3 ampere
0.006 max puf
4.3 uuf
5.0 puf
300 max volts
125 max volts
3.0 max watts
0.65 mazx watt
14 max ma
90 max volts
90 max volts
250 volts
100 volts
-3 volts
0.8 megohm
2000 pmhos
-36 volts
9 ma

3 ma

6BE6

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP-

PLICATION SECTION.

HEATER VOLTAGE (AC/DC)

HEATER CURRENT . - . ot ottt et iiie et oo erian e eat e iaaaaasaa e

DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.8 to All Other Electrodes (RF Input). .. .......... ... ... ...
Plate to All Other Electrodes (Mixer Output) . ......... .. ...
Grid No.1 to All Other Electrodes (Osc. Input) . .. ...................
Grid No 3 to Plate. . .. ... ... i i et
Grid No.1to Grid No.8. . . ..o i i
Grid No.lto Plate. . .. ... .t i it i eeaes
Grid No.1 to All Other Electrodes Except Cathode...................
Grid No.l to Cathode. . ... ... . e
Cathode to All Other Electrodes Except Grid No.1..........c.cooen.
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6.3 volts
0.3 ampere
7.0 upf
8.0 unf
5.5 puf
0.30 max puf
0.16 mazx uuf
0.1 max uuf
2.7 uuf
2.8 puf
16 punf
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Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. . ...\ttt ittt ettt it taeieeanaraenas 300 max volts
100 maz volts
300 max volts
1.0 mazx watt
1.0 max watt
14 max ma
GRID-N0.3 VOLTAGE:
Negative bias value. .. .. .. ... ... ... it iinnannnns 50 mazx volts
Positive bias value. . ... ... ... .. i, 0 mazx volta
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode 0 90 maz volts
Heater positive with respect tocathode. .. ......cvvvieeitvinnn 0000 90 mazx volts
Typical Operation (Separate Excitation):*
Plate Voltage. . . ... ... it i it 100 250 volts
Grids-No.2-and-No.4 (Screen) Voltage 100 100 volta
Grid-No.3 (Control-Grid) Voltage. .. ........... -1.5 -1.5 volts
Grid-No.1 (Oscillator-Grid) Resistor. . . 20000 20000 ohms
Plate Resistance (Approx.)................. PN 0.4 1.0 megohm
Conversion Transconductance. ... ........................ 455 475 smhos
Grid-No. 8 Voltage for conversion transconductance of 10 umhos -30 -30 volts
Plate Current ................iuiiuiiunieeennennnnnnenns 2.6 2.9 ma
Grids-No.2-and-No.4 Current .. 7.0 6.8 ma
Grid-No.1 Current. . .............. .. 0.5 0.5 ma
Total Cathode Current 10.1 10.2

Note: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscnl-
lating) is approximately 7250 pmhos under the following conditions: grids No.1 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 circuit operating with zero bias.

INSTALLATION AND APPLICATION
Type 6BE6 requires miniature seven-contact socket and may be mounted in
any position. Qutline 12, OUTLINES SECTION. For heater and cathode con-
siderations, refer to type 6AV6.

Because of the special structural arrangement of the 6BE6, a change in signal-
grid voltage produces little change in cathode current. Consequently, an rf voltage

OPERAT|ON CHARACTERISTICS OPERATION CHARACTERISTICS
WITH SELF ~EXCITATION WITH SEPARATE OSCILLATOR EXCITATION
vyrE_6BE6 TYyPE 6BE6
L E¢=5.3 VOLTS PLATE VOLTS=250 _| Ef=6.3 VOLTS
GRIDS-N? 2 & N24 VOLTS =100 PLATE VOLTS = 250 1
| GRIO N2 3 {CONTROL-GRID}VOLTS=-1 _| GRIDS*N22 & N?4 VOLTS =100
[ GRID-N21 RESISTOR-OHMS = 20000 v |- GRtD-N? 3 (CONTROL-GRID)VOLTS =~1.5
g fregRgree Geevom | AR
- N2 AR Y
§ JE,\ o. evou‘s 3 [ ADJUSTMENT Of OSCILLATOR VOLTAGE 1
o
- o Ll
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) /,x L—{1.4 ot l I [ |
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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 6BE6 is given in the
CIRCUIT SECTION.

In the 6BE6 operation characteristics curves with self-excitation, E, is the
voltage across the oscillator-coil section between cathode and ground; E, is the
oscillator voltage between cathode and grid.

BEAM POWER AMPLIFIER

For technical data, see page 308 6BF5

TWIN DIODE—
MEDIUM-MU TRIODE

Miniature type used in compact
radio equipment as combined detector, 6 BF6

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 12, OUTLINES SECTION. Tube requires miniature seven-
contact socket and may be mounted in any position. For typical operation as a
resistance-coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLI-
FIER SECTION. For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DG) .« oo ot ittt i et it e et i et et i e e aas 6.3 volts
HEATER CURRENT . . . .ottt it ittt ittt et e ea e e aaiannns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Triode Unit):
Gridto Plate. ... .. ... e 2.0 unf
Grid to Cathode. . . ... . . . . i e e 1.8 puf
Plate to Cathode. . ....... . ittt i et ie i can s 1.4 puf
* With external shield connected to cathode.
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. . ... . it i it it i it it i et e iaaaaas 300 max volts
PLATE DISSIPATION. L ..ottt ittt ien i tan it et annnns 2.6 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ............... ... ... ... 90 mazx volts
Heater positive with respect to cathode. ... .......... ..o einivinnn 90 max volts
Typical Operation {With Transformer Coupling):
Plate Voltage. . . ... i i e et e e 260 volts
Grid Voltage. . ... i i i ittt et et e e e -9 voits
Amplification Factor. . ....... .ottt .. 16
Plate Resistance. .. 8500 ohms
Transconductance 1900 umhos
Plate Current. . .. oo 9.5 ma
Load Resistance. . . . ... ..ottt it .. 10000 ohms
Total Harmonie Distortion. .. ... ... .. iii e, 5000 6.5 per cent
Power QUtpUL. . ... it it e i et et 300 mw

DIODE UNITS

The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit
of the 6BF6 is not suitable. For diode operation curves, refer to type 65SQ7.
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

T T
TYPE 6BF 6
E £=6.3 VOLTS

>
o
%‘o
-
6
\

I~
™~

PLATE MILLIAMPERES

Avavavara s
W)

S s A

/ / 5

/ / / // // g /
ree 200 3PEATE VOL'745°° soe 92CM~614I1T
P c,.
BEAM POWER AMPLIFIER x 0

6B G 6 G Glass octal type used as output @

- amplifier in horizontal-deflection cir-

cuits of television equipment and other " W H

applications where high pulse voltages

oceur during short duty cycles. Out- N G2
line 42, 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) . .. ittt ittt et ittt ettt ie e eaaee e 6.3 volts
HEATER CURRENT . . .. i it it ettt ittt e et i e e i e ee e 0.9 ampere
DIRECT INTERELECTRODE CAPAC
Grid No.1 to Plate. . . 0.65 max puf
Input. .. . . 11 uuf
OQutput. ............ e e 6.5 uuf
TRANSCONDUCTANCE® . ................. . 6000 amhos
Mu-FacTor, Grid No.2 to Grid No.1% 8
© For plate volts, 250; grid-No.2 volts, 250; grid-No.l volts, —15.
@ For plate volts, 250; grid-No.2 voits, 250; grid-No.1 voits, —20.
HORIZONTAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. . o .o ovtiiinn e .. 700 max volts
PEAK PosITIVE PULSE PLATE VOLTAGE*. ......... 6000 mazx volts
Prak NEGATIVE PULSE PLATE VOLTAGE*........ —1500 mazx volts
DC GRID-N0.2 (SCREEN) VOLTAGEf.......... 350 max volts
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE. . ...... -60 mazx volts
PEAK NEGATIVE PULSE GRID-NO.1 VOLTAGE* —400 mazx volts
DC PLATE CURRENT. .. .. ovuavininnnnnenns 00 100 mazx ma
PLATE DISSIPATION. .. 20 max watts
GRID-NO.2 INPUT. ... .. i it i st 3.2 mazx watts
PeaAx HEATER-CATHODE VOLTAGE!:
Heater negative with respect tocathode. .............. .o iivnon., 1356 mazx volts
Heater positive with respect to cathode. . ........ . ciiveviiierennen 135 max volts
Maximum Circuit Valve:
GRID-NO.1 CIRCUIT RESISTANCE. . .. . euveitrrnernonronnosenansoaions 1.0 maz megohm

* The duration of the voltage pulse must not exceed 156% of one horizontal scanning cycle. In a 525-
line, 30-frame system, 15% of one horizontal scanning cycle is 10 microseconds.

1 Preferably obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2
input to the rated maximum value.
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AVERAGE PLATE CHARACTERISTICS
WITH ECI AS VARIABLE

400
TYPE 6BGB-G
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SHARP-CUTOFF PENTODE

Miniature type used as rf ampli-
G2 fier particularly in ac/de receivers and
in mobile equipment where low heater- 6 B H6
. current drain is important. It is par-
¢ ticularly useful in high-frequency,
wide-band applications. Outline 12,
OUTLINES SECTION. Tube re-
quires miniature seven-contact socket and may be mounted in any position. For
heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) . ¢ o v v v tetene e ianennsineisnineeceroccannnss 6.3 volts
HEATER CURRENT . . . ot ettteaentanaensnessnnsesssnaessacenssassssaans 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.1 £0 Plate. . o v vt iinern it it assaianasonansaans 0.0035 mazx puf

165+ 5.4 puf

OULPUL. v sttt it tn e iiraesirenae i rasssasnsncsanarasrsaansasanns 4.4 ppuf
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. . . it v0tsinaniosssusasssssonassnosssasassosnasnsansas 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE + s vt vovtnnsnronacannasecasassrsassinssnsns 150 max volts
GRID-NO.2 SUPPLY VOLTAGE. . . e v ot vtinonncsaseenssoassosrnasncsnsanns 300 max volts
PLATE DISSIPATION 3 max watts
GRID-NO. 2 INPUT. « « v et tiettinnntrineasnnsssonsssenssnsssasssasessansss 0.5 max watt
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative biagsvalue. ......... ... ... .0t 00000000000006000000000000 50 max volts

Positive bias value. . . . ..ottt i i et et e 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. .. ... ....covivviiiiiieiiiei e, 90 max volts

Typical Operation and Characteristics:

Plate Voltage. . .o vveereorerocneanenecnnsesscnasussssconnsnnns 100 250 volts
GTrid-N0.3 (SUDPDIeSSOT) ., e vt vy enerrerenaeasnsreanssnss s Connected to cathode at socket

Grid-No.2 Voltage. . .o vvvvirnrrnnneerrsnssssssssssssascsnsanns 100 150 volts
Grid-No. L VOItage. . .. vvivivrinnisisnneernoneonoassarssoans 0 -1 -1 volt
Plate ReSiStance (ADPPrOX.) . .. coccuecernnseresraruassnesnnnasoanss 0.7 1.4 megohms
TransScONAUCLANCE., « .. oo o vt urererraercnsssessiossnsessonnns 3400 4600 pmhos
Grid-No.1 Biasfor platecurrent of 10 ga ... ..cvviiinireinonnnns -5 7.7 volta
Plate CUITENL. . . o' ittt ittt ittt isaanaasassarassnans 3.6 7.4 ma
Grid-No.2 CUITENt. . 14 vttt iiet it cneeiaasaasaeransssaesanns 1.4 2.9 ma
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AVERAGE PLATE CHARACTERISTICS

T T
TYPE 6BHE
E¢=6.3VOLTS
GRID-N22 VOLTS =150
GRID-N23 VOLTS=0

ECi=0

voLTS,
5one1 JOLTS,

N

Y

PLATE (Ip) OR GRID-N22(1¢2) MILLIAMPERES
»
N

600
92CM-6892T

300 400
PLATE VOLTS

REMOTE-CUTOFF PENTODE

Miniature 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 12, QUTLINES 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). ...ttt e 6.3 voits
HEATER CURRENT. . . ..ottt ettt ettt e 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.L to Plate . ... ..o e e 0.0035 max uuf
£ <1 4.5 upf
Qutput................ 0008EBAE0a0000G000008000000608000000008 00 5.5 puf
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. . . ...ttt ittt ettt et e et e 300 max volts
GRID-NO.2 (8CREEN) VOLTAGE. . . .« ottt itttaate et iie i innens 125 max volts
GRID-NO.2 SUPPLY VOLTAGE. . ... ..\ttt ittt it einee i 300 max volts
PLATE DISBIPATION. . ... .o ittt i i e it taaae e 3 mazx watts
GRID-NO.2 INPUT . ... i it et e e 0.6 max watt

GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value 50 max volts

Positive bias value. ... ........ 0 max volts
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to cathode. ... ........ovii i, 90 max volts
Typical Operation:
PlateVoltage . .. ..ottt i i i e et i eeinee s 100 250 volts
Grid No.3 (Suppressor) .. .........uuriierreunrnnennnnnnn. Connected to cathode at soeket
Grid-No.2 Voltage. . ....... ittt iiiiiienanns, 100 100 volts
Grid-No.1 Voltage. . ... ... . i it -1.0 -1.0 volt
Plate Resistance (APProx.). . .....cc.oovriiininiininnnnnnn. 0.25 1.3 megohms
Transconductance. . ...ttt 3650 3600 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 15 umhos. . . -20 -20 volts
Plate Current. ... .oiv ittt i 9.0 9.2 ma
Grid-No.2 Current. o e oot oeniiienenieeieereenneanenennn. 3.5 3.3 ma
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AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

TYPE 6BJ6

€67 6.3 VOLTS
|- GRID-N2 2 VOLTS = 100
GRID- N® 3 VOLTS = 0
15
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3100
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PLATE VOLTS 92CM-6867T
MEDIUM-MU TWIN TRIODE 6BI.7 GT
-

For technical data, see page 309.

BEAM POWER AMPLIFIER

Glass octal type used as horizon-
tal deflection amplifier in television 6BQ6'GT
receivers employing either transform-
er coupling or direct coupling to the de-
flecting yoke. Outline 28, OUTLINES
SECTION. Tube requires octal socket and may be mounted in any position.

HEATER VOLTAGE (AC/DC) .« o ittt ittt ittt e et e itanmaeaae s 6.3 volts
HEATER CURRENT . « .t ot tit it et taiatinaee s asonesne sosonssenensssa 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.1 to Plate .. puf
....... By

........ . puf

TRANSCONDUCTANCE* pmhos

Mu-FacTor, Grid No.2 to Grid No.1¥ . ..... L
* For plate volts, 250; grid-No.2, volts, 150; grid-No.1 volts, ~22.5: plate ma, 55, grid-No.2 ma, 2.1.

HORIZONTAL DEFLECTION AMPLIFIER

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

DC PLATE VOLTAGE . .« oot ittt iiitseneeananenanrasans s asssansasss s 550 max volts
PEAK P0SITIVE-PULSE PLATE VOLTAGE# . 5000 max volts
DC GRID-NO.2 (SCREEN) VOLTAGE. . . .. ........... 200 max volts
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE ~50 mazx volts
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE# —135 max volts
DC PLATE CURRENT. -+« v o tcvimeeeamsnaancananns 80000 100 mazx ma
PLATE DISSIPATIONT . . ... it iiiiins enanen 10 maz watts
GRID-NO.2 INPUT. . .. . ......... ... 2.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . ...... ... ... .. aiiiiin.ns 180 max volts

Heater positive with respect to cathode............... ... .. oviiiunn. 180 max volts
Maximum Circuit Valuves:
GRID-NO.1 CIRCUIT RESISBTANCE. . .. ..., ..t ientinnnnnnans 6 000 oaoo 0.5 max 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.

+In the event of loss of excitation, a plate dissipation up to 30 watts for a duration not exceeding three
minutes will not result in permanent damage to the tube. A cathode resistor of suitable value should
be used co limit the no-signal plate dissipation to 30 watts.
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6BQ7
6BQ7-A

RECEIVING TUBE MANUAL

MEDIUM-MU TWIN TRIODE

For technical data, see page 310.

HF TRIODE

Miniature type used in compact
radio equipment as a local oscillator
in FM and other high-frequency cir-
cuits. It may also be used as a class C
rf amplifier. In such service, it delivers
a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega-
cycles per second. Outline 12, OUTLINES SECTION. Tube requires miniature
seven-contact socket and may be mounted in any position. For typical operation
as a resistance-coupled amplifier, refer to Chart 10, RESISTANCE-COUPLED
AMPLIFIER SECTION. For curve of average plate characteristics, see next
page. For heater and cathode considerations, Irefer to type 6AV6.

6C4

HEATER VOLTAGE (AC/DC) . ottt ia e ettt aeiiiiiaann . . 6.3 volts
HEATER CURRENT. . ............ 00903000000 0.15 ampere
DIRECT INTERELECTRODE CAPACITA (No external shield):
Grid to Plate P 1.6 uuf
Input..... 1.8 uuf
Qutput. . . 1.3 puf
Maximum Ratings:
PLATE VOLTAGE . -+ttt vttt ittt ittt ite et eaite e anaeanne s 300 max volts
PLATE DISSIPATION . . Lttt it ittt ettt enneennns 3.5 max watts
PeAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ... ... vvrtrerrrnennnnn. 200 mazx volts
Heater positive with respect to cathode. . ................ccivuiunn. 200 ® mazx volts
Characteristics:
Plate Voltage. . . .. . ittt it iiternernnenns 100 250 volts
Grid Voltage*. . ............. 0 -8.5 volts
Amplification Factor. . 19.5 17
Plate Resistance. . .. 6250 7700 ohms
‘Transconductance. 3100 2200 umhos
Plate Current. .. ......ouueiit it i, 11.8 10.5 ma

8 The d¢ component must not exceed 100 volts.

* The type of input coupling used should not introduce too much resistance in the grid cireuit. Trans~
former- or_impedance-coupling devices are recommended. Under maximum rated conditions, the
resistance in the grid circuit should not exceed 0.25 megohm with fixed bias, or 1.0 megohm with

cathode bias.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegrophy

Maximum Ratings:

DC PLATE VOLTAGE. . o .ttt ittt ittt itinaneeennnrennonannns 300 max volts
DC GRID VOLTAGE. . o ottt ittt it et ittt e ieaneess —50 mazx volts
DC PLATE CURRENT . . o\ttt ittt et ettt ee i aintnnessnnnnneonsn 25 mazx ma
DC GRID CURRENT . . ot ittt ittt it ittt i e ie e e i i ieaneas 8 maxz ma
PLATE DISSIPATION . L. i ittt it e iee i inr e eannnns 5 mazx watts
Typical Operation {At Moderate Frequencies):

DC Plate VoIltage. o oo vuunti ittt cee e i iaeee et 300 volts
DC Grid Voltage. ......oooviuiiin.... 27 volts
DC Plate Current....... 25 ma
DC Grid Current (Approx. 7 ma
Driving Power (Approx.). . 0.35 watt
Power Output (AP ProX.) . vttt ittt ittt e ine e 5.6 watts

MEDIUM-MU TRIODE

Metal type 6 C5and glass-octal type 6C5-GT
used as audio amplifier and oscillator. They are
also used as detectors of grid-resistor-and-~capaci-
tor type or grid-bias type. QOutlines 3 and 24,
respectively, OUTLINES SECTION. Tubes re-
quire octal socket and may be mounted in any
position. Heater volts (ac/dc), 6.3; amperes,
0.3. Maximum ratings as class A: amplifier:
plate volts, 300 max; plate dissipation, 2.5 maxz watts; grid volts, 0 min. Typical operation: plate volts,
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250; grid volts, —8 (grid-circuit resistance should not exceed 1.0 megohm); amplif}cation factor, 20;
plate resistance, 10000 ochms; transconductance, 2000 umhos; plate ma., 8. For typical operation as a
resistance-coupled amplifier, refer to Chart 11, RESISTANCE-COUPLED AMPLIFIER SECTION.

G2 Ga

SHARP-CUTOFF PENTODE

Glass type used as biased detector and as a
high-gain amplifier in radio equipment. Qutline
38, OUTLINES SECTION. Tube requires six- 6C6
contact socket. Heater volts (ac/de), 6.3; am-
peres, 0.3. For ratings and typical operation
data, refer to type 6J7. This type is used prin-
cipally for renewal purposes.

TWIN DIODE—
MEDIUM-MU TRIODE

Glass type used as combined detector, am- 6C7
plifier, and ave tube. Outline 34, 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

Glass octal type used as a voltage amplifier
and phase inverter in radio equipment. Outline
33, OUTLINES SECTION. When this type is 6C8 G
used in a high-gain amplifier, hum may be re- -
duced or eliminated by grounding pin No.7 or
by grounding the arm of a 100-to-500-ohm
potentiometer across the heater terminals. Tube
requires octal socket. Heater volts (ac/dc), 6.3;
amperes, 0.3. Maximum ratings for each triode unit as class A1 amplifier: plate volts, 2560 max; grid
volts, 0 min; plate dissipation, 1.0 max watt. T'ypical operation: plate volts, 250; grid volts, —4.5; plate
ma., 3.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 pmhos. For
typical operation as a resistance-coupled amplifier, refer to Chart 12, RESISTANCE-COUPLED
AMPLIFIER SECTION. This type is used principally for renewal purposes.

AVERAGE PLATE CHARACTERISTICS

- T T
TYPE 6C4
Eg=6.3 VOLTS
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SHARP-CUTOFF PENTODE

Miniature type used in television

6CB 6 receivers as an intermediate-frequency

amplifier at frequencies up to about 45 xG)

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 12, 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 VOLTS (AC/DC) . . o ittt ittt ettt e i e e 6.3 volts
HEATER CURRENT . . ..ottt it ettt ittt it e ie ittt e e e 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.L t0 PIREE. . oo\ ittt it et e e e e 0.020 max puf
DU . 4 ot e e e e 6.3 puf
DU DU . Lt ittt i e e e e 1.9 puf
Maximum Ratings CLASS A, AMPLIFIER
PLATE VOLTAGE . ..ottt ittt ittt ittt ettt et ettt iaa e 300 max volts
GRID-NO0.2 (SCREEN) VOLTAGE. « « ¢« ttttit et teeeeeannnnineneennneenaens 150 max volta
PLATE DISSIPATION. .« ..t ittt ittt v e e it aiaenevarneaeass 2.0 max watts
GRID-NO.Z INPUT. .. ittt it iteaaeeaierarieeeeeienneanenrenernn 0.5 max watt
PeAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............cvvviininnininn.. 90 mazx volts
Heater positive with respect to cathode. .. ... viuitnrnneeenenennnenns 90 max volts
Typical Operation and Characteristics: -
Plate Voltage. . ... ... ittt it trianrannsanaraiaariearan e, 200 volts
Grid-No.3 (SUppressor). ... .. ....cuiiiieirirenennrennnnnrans Connected to cathode at soeket
Grid-No.2 Voltage. .. ... ... .. i iiiinnarananneeneeeeainannnns 150 volts
Cathode-Bias ResiStor. . ... .. .iiiiii et ieraerantirarnnrnennnnn 180 ohms
Plate Resistance (A DDProX.) .« o it i ittt is te it ae e s oeraennensenneasa 0.6 megohm
Transconduectance. . ... ... .. .. it 6200 umhos
Grid-No.l Bias (Approx.) for plate current of 10 pa. 5 00 -8 volta
Plate Current. . ..ottt ittt it e e, 9.6 ma
Grid-No.2 Current. .. .. ..ottt iiirainennn 2.8 ma
w® . - T AVERAGE PLATE CHARACTERISTICS —
TYPE 6CB6 ]
Ep=6.3 VOLTS
GRID-N22 VOLTS=150
= / €Ciz0
43
[}
«
& -05
E
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O}

BEAM POWER AMPLIFIER

Glass octal type used as horizon-
H H tal deflection amplifier in high-efficien- 6CD6—G

w cy deflection circuits of television re-

ceivers employing either transformer

NC G2 coupling or direct coupling to the de-
flection yoke. Qutline 42, 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.

'éa

HEATER VOLTAGE (AC/DC) . o vttt ittt ina s iinrasrnnassnunrasnnsencns 6.3 volts
HEATER CURRENT. . ..\ttt ant ot inaaasenetaenassesasoassnsnansnnns 2.6 amperes
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.1 to Plate 1.0 max pupud

INDUb. b 26 uul

Output............... 10 g
TRANSCONDUCTANCE? . . . o ittt ittt ittt tae i aanarans 7500 umhos
Mu-FACTOR, Grid No.2 t0 Grid No.1%. . .. ..o it iaanes 3.8
° For plate volts, 175; grid-No.2 volts, 175; grid-No.1 volts, —30.

HORIZONTAL DEFLECTION AMPLIFIER

Maximum Ratings: For operation in a 525-line, 30-frame system
DC PLATE VOLTAGE . 4 o vttt et itiee e tia et inaeeennnaasesneceanannnns 700 maz volts
PeAK POBITIVE-PULSE PLATE VOLTAGE*. ... ........... .. 6000 mazx volts
PeEAK NEGATIVE-PULSE PLATE VOLTAGE*............... . .. =1500 mazx volts
DC GRID-N0.2 (SCREEN) VOLTAGE . . . . .« . cvvirinannnnnsns . 175 max volts
DC GRID-NO.1 (CONTROL-GRID} VOLTAGE. . .. ... .vuvinrennn 00 —60 max volts
PEAK NEGATIVE-PULSE GRID-N0.1 VOLTAGE* —150 mex volts
DC PLATE CURRENT. .. ..o iiiotiininensenseanraaossosassrosrocssnrases 170 mazx ma
PLATE DISSIPATION . . ..ottt it it ie i te e ie e iiaaea s 15 mazx watts
[€3:3 S\ Lo 3: 30 031 22 s S O s 3 mazx watts
PeaK HEATER-CATHODE VOLTAGE: .

Heater negative with respect to cathode. . ......... ... .. ... ... ..., 135 mazx volts

Heater positive with respect to cathode. .. .......... .. ..o v, 135 max volts
BuLB TEMPERATURE (At hottest point). . ... .. ... ... ... . ... il 210 max °C

* The duration of the voltage pulse must not exceed 15% of one horizontal scanning cycle. In a 525-
line, 830-frame system, 15% of one horizontal scanning cycle is 10 microseconds.

AVERAGE PLATE CHARACTERISTICS

800 . .
TYPE BCDE6-G
Ep=6.3 VOLTS
[ GRID -N22 VOLTS=150
€c1zed
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SHARP-CUTOFF PENTODE 6CF6
For technical data, see page 311.
POWER PENTODE 6C|.6

For technical data, see page 311,
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6D6

6D7

6D8-G

6E5

Maximum Ratings:

REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave. Outline38, OUTLINES
SECTION. Tube requires six-contaet socket.
Except for interelectrode capacitances, this type
is identical electrically with type 6U7-G. Refer
to type 6SK7 for general application informa-
tion. Heater volts (ac/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. Qutline 38, OUTLINES SEC-
TION. Heater volts (ac/dc), 6.3; amperes, 0.3.
For electrical characteristics, refer to type 6J7.
This is a DISCONTINUED type listed for
reference only.

PENTAGRID CONVERTER

Glass octal type used in superheterodyne
eircuits. Outline 33, OUTLINES SECTION.
Tube requires octal socket. Heater volts (ac/dc),
6.3; amperes, 0.15. Except for interelectrode
capacitances and heater rating, the 6D8-G is
similar electrically to type 6A8-G. The 6D8-G
is used principally for renewal purposes.

ELECTRON-RAY TUBE

Glass type used to indicate visually by
means of a fluorescent target the effects of a
change in a controlling voltage. It is used as a
convenient means of indicating accurate radio-
receiver tuning. Outline 30, OUTLINES SEC-
TION. Tube requires six-contact socket. Heater
volts {(ac/de), 6.3; amperes, 0.3. For additional
considerations, refer to Tuning Indication with
Electron-Ray Tubes in ELECTRON TUBE

APPLICATIONS SECTION.

TUNING INDICATOR

PLATE-SUPPLY VOLTAGE %gg mazx vo}ts

max volts

TARGET VOLTAGE { 195 min volts

Typical Operation:

Plate and Target Supply. . .. ...t iieeinenn 200 250 volts

Series Triode-Plate Resistor. o 1 1 megohm

Target Current*t.......... 3 4 ma

Triode-Plate Current*. . ... .. 0.19 0.24 ma
Triode-Grid Voltage (Approx.):

Forshadowangle of 0°. ...... ... ... oviiuiiiiinnins -6.6 -8.0 volts

0 0 volts

Forshadowangleof 90°. ... ... ... . . i i ...

* For zero triode-grid voltage. 1 Subject to wide variations.

TWIN POWER TRIODE

Glass type used as class A: amplifier in
either push-pull or parallel circuits. Outline 36.
OUTLINES SECTION. Heater volts (ac/dc),
6.3; amperes, 0.6. With plate volts of 260 and
grid volts of —27.5, characteristics for each unit
are: plate ma., 18; plate resistance, 3500 ochms;
transconductance, 1700 umhos; amplification
factor, 6. With plate-to-plate load resistance

6E6

of 14000 ohms, output watts for two tubes is 1.6. This is a DISCONTINUED type listed for ref-

erence only.
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REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receiversemployingave, Outline38, OUTLINES
SECTION. Except for interelectrode capaci- 6E7
tances, this type is identical electrically with
type 6U7-G. Heater volts (ac/dc¢), 6.3; amperes,
0.3. This is a DISCONTINUED type listed
for reference only.

e
NC () e. HIGH-MU TRIODE

Metal type 6F5 and glass-octal 6F5

G) &) type 6F5-GT usedinresistance-coupled

RN /H amplifier cireuits. Outlines 4 and 20, 6F5_GT
— (e) respectively, OUTLINES SECTION.

NC:6F5-GT 3 Tubes require octal socket and may

be mounted in any position. For typical operation as a resistance-coupled amplifier,
refer to Chart 18, RESISTANCE-COUPLED AMPLIFIER SECTION. For
heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) < vttt iiiit it in e iiecaseneraaaannsas 6.3 volts
HEATER CURRENT . & ottt ttttettttuniiaanesoanneseossssassesssnssssss 0.3 ampere
Characteristics: CLASS A, AMPLIFIER

Plate Voltage (300 volt8 MaZ) . .o veevvinreiincreenacnn s 100 250 volta
Grid VOltaZe . v v v it et ieiren i ieia e aiioranaiaaseaaenns -1 -2 volts
Amplification Factor. . ... ..coveiitiiiii it 100 100

Plate ResiStance. . .« vutiiiirrninereneraeaeeenn s 85000 66000 ohms
TranscondUCLANCe. « oo vt e ivinrnneioneacacsessosoasaansns 1150 16500 pmhos
Plate CUITENt. . oo vevvsrvserssncessnsseasoncassssaasnsns 0.4 0.9 ma

G2 Gy
P POWER PENTODE 6F6

Metal type 6F6 and glass-octal
types 6F6-G and 6F6-GT are used in 6F6—G

the audio output stage of ac receivers.
6r6 b They are capable of large power out- 6F6—GT
Nc{efFe e, 3 put with relatively small input voltage.
Outlines 6, 35, and 26, respectively, OUTLINES SECTION. Tubes require octal

socket and may be mounted in any position. It is especially important that these
tubes, like other power-handling tubes, should be adequately ventilated.

HEATER VOLTAGE (AC/DC) 6000 6.3 volts
HEATER CURRENT . « ot et ttie s tiaetaasentsiaeasiioncorsensasansassnss 0.7 ampere
Maximum Ratings:
PLATE VOLTAGE. ..ot ttttitttiaiateitiasatt e iannneeinaaenananannrsns 375 max volts
GRID-NO.2 (SCREEN) VOLTAGE . « .« vt iitiintncaseacnnaaaansssaessns 285 max volts
PLATE DISSIPATION . L. .. ittt ittt ettt iaeaaasaansoseansases 11 max watts
GRID-NO.2 INPUT. ..ottt ittt e it sttt et et iaeenanaaneans 3.75 mazx watts
PeaX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode..........c.oovieiviinnnnaans 90 mazx volts
Heater positive with respect tocathode. .. .......... ... ..o civiinees 90 mazx volts

i’}
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Typical Operation: Fizred Bias Cathode Bias

Plate Voltage. . ................. 250 285 250 285 volts
Grid-No.2 Voltage. .. ............ 250 285 250 285 volts
Grid-No.1 (Control-Grid) Voltage . -16.5 -20 - - volts
Cathode Resistor. ............... - - 410 440 ohms
Peak AF Grid-No.1 Voltage. .. ... 16.5 20 16.5 20 volts
Zero-Signal Plate Current........ 34 38 34 38 ma
Maximum-Signal Plate Current.. .. 36 40 35 38 ma
Zero-Signal Grid-No.2 Current. . ,. 6.5 ki 6.5 ki ma
Maximum-Signal Grid-No.2......

Current. . .......ccooviunn... 10.5 13 9.7 12 ma
Plate Resistance (Approx.)....... 80000 78000 - - ohms
Transconductance. . ............. 2500 2550 - - wumhos
Load Resistance................. 7000 7000 7000 7000 ohms
Total Harmonic¢ Distortion. ...... 8 9 8.5 9 per cent
Maximum-Signal Power Output. .. 3.2 4.8 3.1 4.5 watts

Maximum Ratings: PUSH-PULL CLASS A, AMPLIFIER

{Same as for single-tube class A, amplifier)

Typical Operation (Values are for two tubes): Fired Bias Cathode Bias

Plate Voltage. . . .. .. .ottt it i e 315 315 volts
Grid-No.2 Voltage. . ... ..o i 285 285 volts
Grid-No.1 (Control-Grid) Voltage. .. ...........ccouvuivn.. —-24 - volts
Cathode Resistor. . - 320 ohms
Peak AF Grid-No.1-to-Grid-No.l Voltage.................. 48 58 volts
Zero-Signal Plate Current. . ... ... ..ottt iniinnneennnn 62 62 ma
Maximum-Signal Plate Current........................... 80 73 ma
Zero-Signal Grid-No.2 Current. ..................c.c00ivinn. 12 12 ma
Maximum-Signal Grid-No.2 Current. ...................... 19.5 18 ma
Effective Load Resistance (Plate-to-plate) . ................ 10000 10000 ohms
Total Harmonic Distortion. . . .................ccovuuun... 4 3 per cent
Maximum-Signal Power OQutput.............ccouvineenrnn. 11 10.5 watts

MEDIUM-MU TRIODE—
REMOTE-CUTOFF PENTODE

Glass type adaptable to circuit design in

6F7 several ways. Except for common cathode, the
triode and pentode units are independent of

each other. Outline 34, OUTLINES SECTION.

Heater volts (ac/dc), 6.3; amperes, 0.3. This

type is used principally for renewal purposes.

CLASS A, AMPLIFIER

Maximum Ratings: Triode Unit Pentode Unit
PLATE VOLTAGE. ...ttt iieiiiiieiiiiiniannanaanns 100 maz 250 max volts
PLATE-SUPPLY VOLTAGE. .. .. .ivrieaninavnnuunn 260 max 250 mazx volts
GRID-NO0.2 (8CREEN) VOLTAGE .. .. ... vtivinraannnn o 100 maz volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE. . . ............ -3 min -3 min volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode.......... 90 max 90 max volts
Heater positive with respect to cathode.......... 90 mazx 90 mazx volts
Typical Operation and Characteristics: Triode Unit Pentode Unit
Plate Voltage.. ... ... .ccoouiviiiiiiiiiiinenaaaaans 100 100 250 volts
Grid-No.2 Voltage. ........oit it iiinanran., - 100 100 volts
Grid-No.l Voltage. .. ......ciiriniieneenearennss -3 -3 -3 volts
Amplification Factor. .. .......ccciiireiieaaciana.. 8 - -
Plate Resistance. ..........c.coiiieiiiiiiienian.. 0.016 0.29 0.85 megohm
Transconductance........ ... it iuinuranannnn 500 10560 1100 pmhos
Transconductance at —35-volts bias................. = 9 10 umhos
Plate Current..oouvue e viieieeotaaecanarons . 35 6.3 6.5 ma
Grid-No.2 Current. . ..oovivieiiiiiiieeerennnnnnes - 1.6 1.5 ma
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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 33, OUTLINES SECTION.
Tube requires octal socket. Except for the heat- 6F 8 —G
er rating of 6.3 volts (ac/dc¢)and 0.6 ampere and
interelectrode capacitances, each triode unit is
fdentical electrically with type 6J5. For typical
operation as a resistance-coupled amplifier, refer
to Chart 13, RESISTANCE-COUPLED AM-
PLIFIER SECTION.

G2 G POWER PENTODE
o o 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
0 current. Outline 31, QOUTLINES SECTION. 666-6
H ‘/ H  Tube requires octal socket. Except for inter-
o o electrode capacitances and a plate resistance of
NC 23 175000 ohms, this type is electrically identical

with type 6AK6. Heater volts (ac/de), 6.3;
amperes, 0.15.

kD2 Pp;
DO
Po2 J TWIN DIODE
&) Metal type 6H6 and glass-octal 6H6
type 6H6-GT are used as detectors,
H V/Q low-voltage rectifiers, and ave tubes. 6H6-GT
seo ()= (8) Except for the common heater, the
IS:6H6GT Ko two diode units are independent of

each other. For diode detector considerations, refer to ELECTRON TUBE AP-
PLICATIONS SECTION.

HEATER VOLTAGE (AC/DC) .. ...\ttt ieaiaeean et iannnens 6.3 volts
HEATER CURRENT. .. ... ottt ittt iat it iiea e ettt eiiainnnnees 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:}
6H6 6H6-GT
Plate No.l1 to Cathode No.1.. ... ..................... 3.0 3.0 nuf
Plate No.2 to Cathode No.2. .. ....................... 3.4 4.0 upuf
Plate No.l to Plate No.2. ........ 0.1 mazx 0.1 mazx nuf

t With shell or external and internal shields connected to cathode,

Maximum Ratings: RECTIFIER OR DOUBLER

PEAK INVERSE PLATE VOLTAGE. . ... .. ittt iiaienns 00060000 420 maz volts
PEAK PLATE CURRENT PER PLATE. ... ...ttt it i eitennnnnennns 48 mazx ma
DC OuTtpuT CURRENT PER PLATE. .. ... . . i i iiiiiniinnnnnn 8 maz ma
PEAK HEATER-CATHODE VOLTAGE. . .0\ttt titeeeitteennrneeennessonenneenns 330 max volts

Typical Operation (As Half-Wave Rectifier):*

AC Plate Voltage per Plate (rms) ..............couuiiinen.. 117 150 volts
Min. Total Effective Plate-Supply Impedance per Plate® ..... 15 40 ohms
DC Output Current per Plate. . ............0iivuienneon..n 8 8 ma
Typical Operation (As Voltage Doubler): Half-Wave Full-Wave

AC Plate Voltage per Plate (rms) .. ............oiiinenrnn.. 117 117 volts
Min. Total Effective Plate-Supply Impedance per Plate® ..... 30 15 ohms
DC Output Current. . ...ttt et 8 8 ma

* In half-wave service, the two units may be used separately or in parallel.

° When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply
impedance than the value shown to limit the peak plate current to the rated value.
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INSTALLATION AND APPLICATION

Types 6H6 and 6H6-GT require an octal socket and may be mounted in any
position. Outlines 1 and 22 respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

; : qi AVERAGE CHARACTERISTICS
For detection, the diodes may be utilized A5 A0E AR A ERISTICS ooe
x

in a full-wave circuit or in a half-wave circuit. YPE BHE

In the latter case, one plate only, or the two o"* €¢=6.3 VOLTS —{700

plates in parallel, may be employed. For the °§’

same signal voltage, the use of the half-wave NG 600

arrangement will provide approximately twice 2 -1 -

the rectified voltage as compared with the full- g S " 500 ¥

wave arrangement. 5 %' §
For automatic-volume control, the 6H6 and f o2 4°°§

6H6-GT may be used in circuits similar to i<t e =

those employed for any of the twin-diode types @ °ooa Z 1 300 g

of tubes. The only difference is that the 6H6 g | c

and 6H6-GT are more adaptable becduse each = 012005

diode has its own separate cathode. [950 o
Since the diodes by themselves do not 500050 1[\\[ uiloo

provide any amplification, it is usually neces- ‘oomooo

sary to provide gain by means of a supple- —I= o

mentary tube. Types such as the 6J5, 6SJ7, e v s e Lo By mobE

and 6AU6 are very suitable for this purpose. 92CM-4446T

Their use in combination with the 6H6 or
6H6-GT is similar to that of the amplifier sections of twin-diode triode or pen-

tode types.
G
()
MEDIUM-MU TRIODE
6J5 Metal type 6J5 and glass-octal
type 6J5-GT used as detectors, ampli-
6J 5_GT fiers, or oscillators in radio equipment. e\‘/e
These types feature high transconduct- S, O) °
ance together with comparatively 8cieJs-cr
high amplification factor. Outlines 3 and 24, 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 a resistance-
coupled amplifier, refer to Chart 13, RESISTANCE-COUPLED AMPLIFIER
SECTION.

10

K

HEATER VOLTAGE (AC/DC). .ttt ittt ittt ittt ittt e ate ettt et et 6.3 volts
HEATER CURRENT . .t oottt et ettt it e e e et et eaeee e aaaanns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6J5% 6J5-GT**
Gridto Plate. . .. ... e 3.4 3.8 uuf
Input......... ... 3.4 4.2 uuf
OUtPUL . .ot e 3.6 5.0 puf
* Shell connected to cathode. ** Close-fitting shield connected to cathode.
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. ..ottt et et e et ettt ineee s 300 mazx volts
GRID VOLTAGE, Positive Bias Value . ......... ... . iouiveui .. 0 max volts
PLATE DISSIPATION . o oot ittt ittt it ettt it ettt et iie i aaneennnn 2.5 max watts
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode................................. 90 max volts
Heater positive with respect to cathode. .............. ... cvevueruernn. 90 max volts
CATHODE CURRENT. . 4ttt tet ittt et ettt iantntaesennnnneennnnnnns 20 max ma
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Typical Operation:

T\ 580 0 0 00 000000000 0000000000 000000000000000000300000 90 250 volts.
(&6 WM o0 000 na canaaooc0ana nananaosooa000000000a0a000aG (] -8 volts.
Amplification Factor........... .t 20 20

Plate Resistance. . . .. ... .. ... . . i 6700 7700 ohms
Transconductance. .. ........ ..o i 3000 2600 pmhos
Grid Bias (Approx.) for plate current of 10ua. . ................. -7 -18 volts
Plate Current. ... ... ... ... e 10 9 ma

t Under maximum rated conditions, the de resistance in the grid circuit should not exceed 1.0 megohm.

AVERAGE PLATE CHARACTERISTICS

T
TYPE 6J5
€ ¢=6.3 VOLTS

. i
///'7,/
/

PLATE MILLIAMPERES
®

N

<
~
~
N [

™.
\\T

4
I ASAAL,
Yy /// g /
o 80 160 240 o
PLATE vOLTS 92CM-47T

MEDIUM-MU TWIN TRIODE

Miniature type used as anrf 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 12, OUTLINES SEC-
TION. Tube requires miniature seven-contact socket and may be mounted in any
position. For heater and cathode considerations, refer to type 6AQ5.

HEATER VOLTAGE (AC/DC) .. ittt ittt itine e inianeanansiiaaaceaaannanannn 6.3 volts
HEATER CURRENT. «« o vttt vttt te st itaaanianansaosnseaannsecaatarnasias 0.45 ampere:
DIRECT INTERELECTRODE CAPACITANCES: *
Gridto Plate. . . ... ... i i i it i et 1.6 wuf
| €13 T I P R R 2.2 puf
[ 31«11 R R 0.4 npuf

* No external shield. Approximate values for each unit.

Maximum Ratings: CLASS A, AF AMPUFIER

PLATE VOLTAGE. . « ¢ it ittt ettt eiietnananaaacairanansaasaasannn 300 max volts:
PLATE DISSIPATION (PER UNIT) . . .0 ttvtiiinctaninoranenasnsnsnesaasasans 1.5 mazx watts.
Peakx HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .......... ... iiiiiiens 100 max volts:
Heater positive with respect to cathode. ..........c.cioeiieiieiann, 100 mazx volts.
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Typical Operation (Each Unit):

Plate Voltage. . .. ottt ittt ittt i e 100 volts
Cathode-Bias Resistor®*.,.......... 600 oo 50t chms
Amplification Factor............... 600 38

Plate Resistance. .. 7100 ohms
Transconductance. . .. oo oo 5300 amhos
Plate CUITent. .. ..ttt it ieieiiiiaieianiananennnens 8.5 ma

** Under maximum rated conditions, the resistance in the grid circuit should not exceed 0.5 megohm
with cathode bias. Operation with fixed bias is not recommended.
t Value is for both units operating at the specified conditions.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Values are for both units, unless otherwise specified.
Maximum Ratings:

DC PLATE VOLTAGE. . ... .vveuunnn. cee 000 300 mazx volts
DC GRID VOLTAGE. . . . ..vvvvynn .. 600 -40 max volts
DC PrLATE CURRENT (PER UNIT). . 15 max ma
DC GRID CURRENT (PER UNIT).... 8 mazx ma

DC PLATE INPUT (PER UNIT)..... e 4.5 maz watts
PLATE DISSIPATION (PER UNIT) 1.5 max watts
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode 100 max volts
Heater positive with respect to cathode.............. 000 0000 100 mazx volts

Typical Operation:}

DC Plate Voltage..... 150 volts
DC Grid Voltage®. . 0000000000000000 000 -10 volts
DCPlate Current. . ....ooviveiveeennneinns 000 30 ma
DC Grid Current (APDPIroX.). oo vvvueeinninnniinteeenerieanusuenaannns 16 ma
Driving Power (APDIOX.) . o .ottt ittt ttetteiie e ettt e 0.35 watt
Power Output (ADPProX.) . ¢ ittt ettt it ettt e it i, 3.5 watts

1 At moderate frequencies in push-pull. Key-down conditions without modulation. At 250 Mc, approxi-
mately 1.0 watt can be obtained when the 6J6 is used as a push-pull oscillator with a plate voltage of
150 volts, with maximum rated plate dissipation, and with a grid resistor of 2000 ohms common to
both units.

° Obtained by grid resistor (625 ohms), cathode resistor (220 ohms), or fixed supply.

AVERAGE PLATE CHARACTERISTICS
FOR EACH UNIT

TYPE 6J6

Ef = 6.3VOLTS

o

=

%

10
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—

SHARP-CUTOFF PENTODE 6lJ7

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 4,33,and 23, respectively. OUTLINES

SECTION. Type 6J7-G is used principally for renewal purposes. All types require
octal socket and may be mounted in any position. For typical operation as resist-

ance-coupled amplifiers, refer to Charts 11 and 14, RESISTANCE-COUPLED AM-
PLIFIER SECTION. For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC) . . ottt t i rinient e st 6.3 volts
HEATER CURRENT. . .o ittt s iaittar e aaaareanensessanseananserannns 0.3 ampere
Maximum Ratings: CLASS A, AMPLIFIER (Pentode Connection)
PLATE VOLTAGE. . . ottt ittt iiiatitinaa e raraareaanassnsaecanassns 300 max volts
GRID-N0.2 (SCREEN) VOLTAGE 125 max volta
GRID-NO.2 SUPPLY VOLTAGE. . . ..ot ttininerarraacrenracnnnaasosnnsens 300 max volts
GRID-N 0.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value.. .............. 0 mazr volts
PLATE DISSIPATION .« ottt ittt i it iae e siaiaacianeanenarsannassons 0.75 max watt
GRID-NO.2 INPUT. ¢ ot v e e iiten et ettt iiiiissavaae s avaaraeeennn 0.10 maz watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. ....... ..o, 90 mazx volts

Heater positive with respect tocathode. .. .........cvvii i 90 max volts
Typical Operation:
Plate Voltage. . . ...ttt ittt iiininivrranavanans 100 250 volts
Grid No.3 (SUPPIesSOr) . . . v viititienrnennornoraonnennnss Connected to cathode at socket
Grid-No.2 Voltage. ... ooviiiiinivivenencneernoraarnanans 100 100 volts
Grid-No.1 Voltage*. ... ovuriieninneunenanniinesninisnnas -3 -3 volts
Plate Resistance. . . ... oottt iviniiiiinneiananonavens 1.0 + megohm
TransconduCtBnee. . v v vvv e v ieennnnasrnnasnnanennnns 1185 1225 umhos
Grid-No.1 Bias (Approx.) for cathode-current cutoff . . ....... -7 -7 volts
Plate CuTrent. .. ... vivviinein i it iiieraaaiaraaanns 2 2 ma
Grid-No.2 CUITENt. ¢ v vt v evii it i irninvaraanreeen 0.5 0.5 ma
Maximum Ratings: CLASS A, AMPLIFIER (Triode Connection)®
PLATE VOLTAGE . .« ottt vt vt vtinaessavasanrasennasranansriaassssnnns 250 mar volts
GRID-NoO.1 VOLTAGE, Positive Bias Value.............oooiviiiiiins 0 maz volta
PLATE AND GRID-N0.2 DISSIPATION (TOTAL) ... .uuiirrunirannnenneenn ons 1.75 max watts
Typical Operation:
Plate Voltage. . . ...viiiiiiiiiiiiieiieraeiianaenasoasaans 180 250 volts
Grid-No.1 Voltage®. .. ... it iiiieiiiinannrrenne -5.3 -8 volts
Amplification FACtOr. . .. vieie it iiiiiiiieiiaiieiaaeneen 20 20
Plate Registance. . . . ... .viiuiviiiiieininnanienreansnanans 11000 10500 ohms
TransconductaNeCe. . ... oot rrnnnrnnaveonneananses 00000 1800 1900 umhos
Plate Current 5.3 6.5 ma

#* DC resistance in grid circuit shouid not exceed 1.0 megohm.
+ Greater than 1.0 megohm.
° Grids No.2 and No.3 connected to plate.

TRIODE—HEPTODE CONVERTER

Glass octal type used es a combined triode
oscillator and heptode mixer in radio receivers.
Outline 83, OUTLINES SECTION. Tube re-
quires octal socket. Heater volts (ac/dc), 6.3; 6J 8 G
amperes, 0.3. Typical operation—Heptode unit:
plate volts, 250 (300 maz); grids-No.2-and-No.4
volts, 100 max; grid-No.l volts, -3; plate re-
sistance, 4 megohms; conversion transconduc-
tance, 290 umhos; plate ma., 1.3; grids-No.2-and-No.4 ma., 3.5. Triode unit: plate voits, 260 max
(applied through 20000-chm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.8. This type is
used principally for renewal purposes.
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6K5-GT

6K6-GT

HIGH-MU TRIODE

Glass octal type used as voltage amplifier
in radio equipment. Qutline 23, OUTLINES
SECTION. Tube requires octal socket. Heater
volts (ae/de), 6.3; amperes, 0.3. Characteristics
as class A; amplifier: plate volts, 250 mazx; grid
volts, —3; amplification factor, 70; plate resis-
tance, 50000 ohms; transconductance, 1400
pmhos; plate ma., 1.1. This type is used princi-
pally for renewal purposes

POWER PENTODE

Glass octal type used in output
stage of radio receivers. It is capable
of delivering moderate power output
with relatively small input voltage.
Tube may be used singly or in push-

pull.

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

DIRECT INTERELECTRODE CAPACITANCES (Approx. With no external shi

Grid No.1 to Plate
Input..................

Maximum Ratings:

PLATE VOLTAGE. . .. .. .. it

GRID-NO.2 (SCREEN) VOLTAGE.
PLATE DISSIPATION. ... ..

GRID-NO.2 INPUT . ... ... ... . . . ...
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value

PeAK HEATER-CATHODE VOLTAGE:

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

Typical Operation:

Plate Voltage. . .............. ..o v,
Grid-No.2 Voltage. .. ............... 500
Grid-No.1 (Control-Grid) Voltage. . .
Peak AF Grid-No.1 Voltage.......
Zero-Signal Plate Current. ... .......
Maximum-Signal Plate Current. ... ..
Zero-Signal Grid-No.2 Current. . .. ...
Maximum-Signal Grid-No.2 Current
Plate Resistance (Approx.)........
Transconductance. ........ oo
Load Resistance....................
TotalHarmonic Distortion . ......... 000
Maximum-Signal Power Qutput...............

Maximum Ratings:
{Same as for Single-Tube Class A; Amplifier.)

Typical Operation (Values are for two tubes):

Plate Voltage. . ............ ... i,

Grid-No.2 Voltage
Grid-No.l (Control-Grid) Voltage.........
Cathode Resistor. .......................
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .
Zero-Signal Plate Current. .. .............
Maximum-Signal Plate Current...........
Zero-Signal Grid-No.2 Current. .........
Maximum-Signal Grid-No.2 Current.
Effective Load Resistance (Plate—to—plate) .
Total Harmonic Distortion. .. ..........

100 250
100 250
-7 -18

7 18

9 32

9.5 33
1.6 5.5
10

104000 90000
1500 2300
12000 7600
11 11
0.35 3.4

PUSH-PULL CLASS A, AMPLIFIER

Fized
Bias

o

e’o
&
©

o
O
x

®
(2]
N
o

@
e‘ N
O\

O

K

NC Gay
6.3 volts
0.4 ampere
0.5 puf
5.5 puf
6.0 puf
316 max volts
285 max volts
8.5 max watts
2.8 max watts
0 max volts
90 max volts
90 max volts
315 volts
250 volts
-21 volts
21 volts
25.5 ma
8 ma
4.0 ma
9 ma
110000 ohms
2100 pmhos
9000 ohms
15 per cent
4.5 watts

Cathode
Bias

285 volts
285 volts
- volts
400 ohms
51 volts
55 ma
61 ma
9 ma
13 ma
12000 ohms
per cent
9.8 watts
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INSTALLATION AND APPLICATION

Tube requires octal socket and may be mounted in any position. Outline 22,
OUTLINES SECTION. It is especially important that this tube, like other power-
handling tubes, should be adequately ventilated.

Any conventional type of input coupling may be used provided the resistance
added to the grid-No.1 circuit by this device is not too high. Transformer- or im-
pedance-coupling devices are recommended. When the grid-No.1 circuit has a re-
sistance not higher than 0.1 megohm, fixed bias may be used; for higher values,
cathode bias is required. With cathode bias, the grid-No.l circuit may have a re-
sistance as high as but not higher than 0.5 megohm, provided the heater voltage
does not rise more than 109, above the rated value under any condition of operation.

AVERAGE PLATE CHARACTERISTICS

PENTODE CONNECTION
80 ) T T T
Pz TYPE 6K6-GT
N \ . E£=6.3VOLTS i
\ /_'__.._. GRID~N22VOLTS=250
AP
3¢ &
AV L
E 1 A B Fci=+a0
S\ avd
s Y/ B
d 40 GRID-N2I| VOLTSECIZ=15 =
g /‘ / T -1
8 \ e —o20
3 / I —— [ [ ——1—-21
::f 20|~ ){Ci o — -25
uw I T =T | =
=
// ™ EC|=-36
g
Q 80 i60 240 320 400 480
PLATE VOLTS 92CM- 488171
G2 Ga
REMOTE-CUTOFF PENTODE
’ Metal 6K d gl 1 6K7
etal type 7 and glass-octal
types 6K7-G and 6K7-GT used in rf 6K7-G
H /o v and if stages of radio receivers, par-
s eK7 ticularly in those employing ave. Out- 6K7-GT
NCiERTE x lines 4, 33, and 23, respectively, OUT-

LINES SECTION. Type 6K7-G is used principally for renewal purposes. These
tubes require octal socket and may be mounted in any position. For electrode volt-
age supplies and application, refer to type 6SK7. For heater and cathode consid-
erations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC), <« o\ ittt ittt it ii ittt eieeiiassannsnaans 6.3 volts
HEATER CURRENT . « .+ st o« v ooosonnanenasnasnannesnieiesoeanoenennens 0.3 ampere
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. <« + v\ v v et v e tame e ineasenae e s ianeeeianaeaneeean 300 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. . « ¢+ttt vnetrit e aataneananaaa s 125 max volts
GRID-N 0,2 SUPPLY VOLTAGE . + <« st et e vvanaosanerearaannaesnaaenaaris 300 max volts
GRr1D-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value. ............... 0 maz volts
PLATE DISSIPATION .. ..o ittt iiia e insai e ia i enaenns 2.75 max watts
GRID-NO.2 INPUT . « s v e vt ve sttt aeietaan i taeatasaaias e assasasen 0.35 max watt
PeaKk HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ... ........ . ierrerinean, 90 max volts
Heater positive with respect to cathode. . ..............ocviveianns 90 max volts
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Typical Operation:

Plate Voltage. . . .....iviiieitineennnnnnnnnn.. 100 250 250 volts
Grid No.3 (Suppressor) . . Connected to cathode at socket
Grid-No.2 Voltage. .. ... 100 100 125

Grid-No.1 Voltage. ... .. -1 -3
Plate Resistance (Approx . 0.15 0.8
Transconductance. . . .............coviiiin ... 1650 1450
Grid-No.1 Bias for transconductance of
approx. 2 umhos. . . ... ... ..., -38.5 -42.5
Plate Current. ........coveniiviinineinnnnnn, 9.5 7.0
Grid-No.2Current. . . ... .....iiiuin.. 2.7 1.7
6K8 TRIODE-HEXODE CONVERTER
Metal type 6K8 and glass-octal
6K8-G types 6K8-G and 6K8-GT used as
combined triode oscillator and hexode
6K8-GT mixer in radio receivers. Type 6K8, | &
Outline 5, type 6K8-G, Outline 33, Bcieks-cT R

OUTLINES SECTION. Types 6K8-G and 6K8-GT are DISCONTINUED types
listed for reference only. Tubes require octal secket 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) 6.3 volts
HEATER CURRENT. « « ottt ittt it it ittt ieeeeias 0.3 ampere
Maximum Ratings:
HEXODE PLATE VOLTAGE. - .ottt ittt ettt et e eie et 300 mazx volts
HEXODE GRIDS-N0.2-AND-N0.4 (SCREEN) VOLTAGE. . . . . «............ . 150 max volts
HEXODE GRiDS-N0.2-AND-N0.4 SUPPLY VOLTAGE. .. ............... o 300 max volts
HEXODE GRID-N 0.3 (CONTROL-GRID) VOLTAGE, Positive Blas Value . 0 0 mazx volts
TRIODE PLATE VOLTAGE. ... . .0ttt . 125 mazx volts
HEXODE PLATE DISSIPATION. 0,75 mazx watt
HEXODE GRIDS-N0.2-AND-N 0.4 INPUT . . . 0.7 max watt
TRIODE PLATE DISSIPATION. . . .. ..o ittt i it e ie e 0.75 max watt
TotaL CATHODE CURRENT. . ... 800000000000000000000000000000000 16 max ma
PrEAK HEATER-CATHODE VOLTAGE:

Heater negative with respecttoecathode............................. 90 mazx volts

Heater positive with respeet tocathode. ... ......................... 90 mazx volts
Jypical Operation:
Hexode Plate Voltage. ...............couivriiuininnnennnn 100 250 volts
Hexode Grids-No.2-and-No.4 Voltage. . .................... 100 100 volts
Hexode Grid-No.3 Voltage. . . .................ccviuun .. -3 -3 volts
Triode Plate Voltage. ... ............. i iiiiivnennnn.. 100 100 volts
Triode Grid Resistor. . ........ ... ... ot iineinennennnnn.. 50000 50000 ohms
Hexode Plate Resistance (ADPpProx.}...........c..cooouvun... 0.4 0.6 megohm
Conversion Transconductance. .. ... ............c...cc.oo... 325 350 umhos
Hexode Grid-No.3 Voltage (Approx.) for conversion transcon-

ductance of 2umhos. . ...... . ... .o -30 -30 volts
Hexode Plate Current. .. ... ... ... .. ... ... ... v, 2.3 2.5 ma
Hexode Grids~-No.2-and-No.4 Current...................... 6.2 6.0 ma
Triode Plate Current. . . . ... ...t 3.8 3.8 ma
Triode Grid and Hexode Grid-No.l Current. ... ............ 0.15 0.15 ma
Total Cathode Current. ... .................coiiiienn... 12.5 12.5 ma

The transconductance of the triode section, not oscillating, of the 6K8 is approximately 3000
umhos when the triode plate voltage is 100 volts. and the triode grid voltage is 0 volts.

MEDIUM-MU TRIODE

Glass octal type used as detector, amplifier,
or oscillator in radio receivers. Qutline 31, OUT- P °
6L5 G LINES SECTION. Heater volts (ac/dc), 6.3;
- amperes, 0.15. Typical operation and character-
istics: plate volts, 250 max; grid volts, —9; plate H e / a "
ma., 8; plate resistance, 3000 ohms; amplifica- *
tion factor, 17; transconductanee, 1900 xmhos;
grid-bias volts for cathode-current cutoff, -20. NC K
As a class A, amplifier, the 6L5-G may be operated in resistance-coupled circuits as shown in Chart 15,
RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal
purposes.

G
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BEAM POWER AMPLIFIER

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.

6L6
6L6-G

These 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 amplifier considerations, refer to ELECTRONS, ELEC-

TRODES, AND ELECTRON TUBES SECTION.

HEATER VOLTAGE (AC/DC) . . .\ ittt ittt et e et e

HEATER CURRENT. . ...ttt ittt ettt ieaenan

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6L6
Grid No.1toPlate. . .. ... . ... ... ... .. ... it 0.4
Input. . e 10
OULPUL. . .o e 12

Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER

PLATE VOLTAGE. . ... oottt ittt ie i ie it ie e it et aisiananns
GRID-NO.2 (SCREEN) VOLTAGE. . . ..o tttiti ittt ittt aaaananas
PLATE DISSIPATION. . ...ttt ittt e
GRID-NO.2 INPUT . ot oottt ettt ittt ittt e e e e ia e e eaaas
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode.......... ... .. ... ..........
Heater positive with respect to cathode. . ... ........................

Typical Operation: Fized Bias

Plate Voltage 2560 350
Grid-No.2 Voltage. . 250 250
Grid-No.1 (Control-Grid) Voltage. ... ............. -14 -18
Cathode Resistor. ....................ciiiinn, = =
Peak AF Grid-No.1 Voltage. .. ................... 14 18
Zero-Signal Plate Current. . .. .................... 72 54
Maximum-Signal Plate Current . .................. 79 66
Zero-Signal Grid-No.2 Current. . .................. 5 2.5
Maximum-Signal Grid-No.2 Current. ... ........... 7.8 7
Plate Resistance. ... ... ............ 0. iiinen.n 22500 33000
Transconductance. . ............... ... ivivu.n. 6000 5200
Load Resistance 2500 4200
Total Harmonie Distortion. . .. ................... 10 15
Maximum-Signal Power Output. .................. 6.5 10.8

SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connecti
Maximum Ratings:

PLATE VOLTAGE. . .. ottt ittt it ittt et e r e e ie e a e eeaaarans
PLATE AND GRID-N 0.2 DISSIPATION (TOTAL). ... .vvunviriaraunreannnnsan
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode....................... 00caga
Heater positive with respect tocathode. . .. ........... ... ... ......

Typical Operation:

Plate Voltage

Grid-No.1 (Control-Grid) Voltage.
Cathode Resistor..............
Peak AF Grid-No.l Voltage .. ...
Zero-Signal Plate Current. .......... ..
Maximum-Signal Plate Current. . .........................

Plate Resistance. ... .. ..ot
Amplification Factor. ....... ... ..o,
Trangconductance. . . .......oviiuitaninian e

Load Resistance. .. .. ......co.iuriiinerannnnnenennn.s

Total Harmonie Distortion. .. ...... ... ..o iiiis
Maximum-Signal Power Output. ................... e 1.4
t+ Grid No.2 connected to plate.

360 max
270 max

19 max
2.5 max

180 max
180 max

Cathode Bias

250
250
170
14
75
8

5.4
7.2

2500
10
6.5

on)t

300
200
220
12.5
51
54.5
3
4.6

4500
11
6.5

275 max
12.5 maz

180 max
180 mazx

volts
ampere

wuf
upl
uufl

volts
volts
watts
watts

volts
volts

volts
volts
volts
ohms
volts
ma

ma

ma

ma
ohms
pmhos
ohms
per cent
watts

volts
watts

volts
volts

Cathode Bias

250

volts
volts
ohms
volts

ma

ma
ohms

umhos
ohms
per cent
watts
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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. . . ... ..o teetentnnocereiininne, 250 270 270 volts
Grid-No.2 Voltage. .. .....oviuiiinneneninieans s 250 270 270 volts
Grid-No.1 (Controi-Grid) Voltage. ................ -16 -17.5 - volts
Cathode Resistor. . .........civiu e, = = 125 ohms
Peak AF Grid-No.l-to-Grid-No.l Voltage .......... 32 35 40 volts
Zero-Signal Plate Current. . .................00e.s 120 134 134 ma
Maximum-Signal Plate Current. ... ............... 140 156 145 ma
Zero-Signal Grid-No.2 Current. . ..........c.ou..n 10 11 11 ma
Maximum-Signal Grid-No.2 Current. .............. 16 17 17 ma
Plate Resistance. .. .. ..., 24500 23500 = ohms
Transconduetance. . . ... in it 5500 5700 - pmhos
Effective Load Resistance (Plate-to-plate).......... 5000 5000 5000 ohms
‘Total Harmonic Distortion. . ..................... 2 2 2  per cent
Maximum-8ignal Power OQutput. .................. 14.5 17.5 18.5 watts
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-tube class A, amplifier)

Typical Operation (Values are for two tubes): Fized Bias Cathode Bias

Plate Voltage. . . .. ... iniiiiiiiiiiiiine s 360 360 360 volts
Grid-No.2Voltage. . .........ooiiniiinnianaan, 270 270 270 volts
Grid-No.1 (Control-Grid) Voltage. . ............... -22.5 -22.5 = volts
Cathode Resistor. . ......... ... . .oiiiiienannus = - 250 ohms
Peak AF Grid-No.1-to-Grid-No.1 Voltage.......... 45 45 57 volts
Zero-Signal Plate Current. . ........... ... 88 88 88 ma
Maximum-Signal Plate Current. . ................. 132 140 100 ma
Zero-Signal Grid-No.2 Current. . .................. 5 5 5 ma
Maximum-Signa! Grid-No.2 Current. .............. 15 11 17 ma
Effective Load Resistance (Plate-to-plate) .......... 6600 3800 9000 ohms
‘Total Harmonie Distortion. . .. ................... 2 2 4  per cent
Maximum-Signal Power Output. .................. 26.5 18 24.5 watts
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER

{Same as for single-tube class A, amplifier)

Typical Operation (Values are for two tubes): Fired Bias

Plate Volbage. . . ..o ettt ittt i i i e 360 360 volts
Grid-No.2 Voltage. . .. ..o cu ittt ittt nanaaensnanaas 225 270 volts
Grid-No.1 (Control-Grid) Voltage. . . . ...... .. 0iiiiiieenineninanan, -18 -22.5 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . ... ...... ... c.ooviivn.. 52 72 volts
Zero-Signal Plate Current. . ... ... ... .ot 78 88 ma
Maximum-Signal PlateCurrent. . .. .. .. ... i 142 205 ma
Zero-Signal Grid-No.2 Current. . .......ooiiiiiiiiiiiiaiiecaensans 3.5 5 ma
Maximum-Signal Grid-No.2 Current. ....... ... ooiuiiueinanninn. 11 16 ma
Effective Load Resistance (Plate-to-plate) .. ..................coou.nn 6000 3800 ohms
Peak Grid-Input Power. . . . . ...ttt 140 270 mw
Total Harmonic Distortion. ... ... ... i 2 2  per cent
Maximum-Signal Power Output. .. ........cor cirinniiinaainaaraen. 31 47 watts

INSTALLATION AND APPLICATION

Types 6L6 and 6L6-G require an octal socket and may be mounted in any
position. Outlines 7 and 40, respectively, OUTLINES SECTION. It is especially
important that these tubes, like other power-handling tubes, should be adequately
ventilated.

~ 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 screen-
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.
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ......oivtiineneiennennconsss 90 maz volts
Heater positive with respect to cathode..........cciiiviiiiiiieiinernns 90 mazx volts

Typical Operation:

Plate Voltage. . ... ...ttt ieiiiiieiiiiie et iiiiieaiens 300 volts
Grid Voltage. . . .o iiier it ittt ieie it i —6 volts
Amplification Factor 35

Plate ResIStance. . . .. ... ottt et 11000 ohms
Transconductance. ................... 3200 “mhos

Plate Current. .. ... .ottt it s 6 7

Plate Load —Depends largely on the design factors of the class B amplifier. In general, the load Wlll be
between 20000 and 40000 ohms.

Power Output—Under maximum voltage conditions, upwards of 400 milliwatts can be obtained.

G
(s) MEDIUM-MU TRIODE
" Glass octal type used as detector, ampli-
fier, or oscillator in radio receivers. Outline 22,
OUTLINES SECTION. Tube requires octal 6P5-GT
o e / o o socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
‘ Except for interelectrode capacitances, this type
n ° is identical electrically with type 76. Type
NC 3 6P5-GT isused principally for renewal purposes.

TRIODE—PENTODE
Glass octal type used as an amplifier. Qut-

line 33, OUTLINES SECTION. Heater volts

{ac/dc), 6.3; amperes, 0.3. Except for inter- -
electrode capacitances, this type is identical 6P7 G
electrically with type 6F7. Type 6P7-G is a

DISCONTINUED type listed for reference

only.

TWIN DIODE—HIGH-MU TRIODE 6Q7
Metal type 6Q7 and glass-octal
types 6Q7-G and 6Q7-GT used as a 6Q7-G
combined detector, amplifier, and ave
Lo tube in radio receivers. Outlines 4, 33, 6Q7-GT
BC16Q7-GY and 23, respectively, OUTLINES
SECTION. Type 6Q7-G is used principally for renewal purposes. Tubes require
octal socket and may be mounted in any position. Heater volts (ac/dc), 6.3;
amperes, 0.3. For heater and cathode considerations, refer to type 6AV6. These
types are similar electrically in most respects to types 6SQ7 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 voltage of 100 volts, the transcon-
ductance is 1200 ymhos and the plate resistance 58000 ohms. The triode unit is
recommended for use only in resistance-coupled circuits; refer to Chart 7, RE-
SISTANCE-COUPLED AMPLIFIER SECTION. For triode-unit, grid-bias
considerations, refer to type 6AV6. For diode curves, refer to type 6SQ7.

fD2 Ppy

TWIN DIODE—MEDIUM-MU TRIODE

Metal type 6R7 and glass-octal types 0 6R7
6R7-G and 6R7-GT used as combined detector, i)
amplifier, and ave tubes. Outlines 4, 33, and 20, .
respectively, OUTLINES SECTION. Tubes 6R7'G
require octal sockets. Within their maximum
ratings, these types are identical electrically 6R7—GT
oR7- R with type 6BF6 except for capacitances. Maxi-
{NCier7-GT mum ratings of triode unit as class A, amplifier:
plate volts, 250 max; plate dissipation, 2.5 max watts. For typical operation as a resistance-coupled
amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. Type 6R7-G is a
DISCONTINUED type listed for reference only.
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MEDIUM-MU TRIODE

Miniature type having high per-

6S4 veance used as vertical deflection am-
plifierin televisionreceivers. Outline 16,

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 et et e it ettt 6.3 volts
HEATER CURRENT. . . ..ottt et i e e i e e 0.6 ampere
Characteristics:
Plate Voltage. . . ..ottt e e 250 volts
Grid Voltage. . ......... -8 volts
Amplification Factor........ 16
Plate Resistance (Approx.). ... 3600 ohms
Transconductance. . ................ 4500 pmhos
Plate Current. . .. ... . e 26 ma
VERTICAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. . .. ..o.vnnenn... 500 mazx volts
PEAK POSITIVE-PULSE PLATE VOLTAGE®. 2000 mazx volts
DC GRID VOLTAGE. . . ............... -50 max volts
PrAK NEGATIVE-PULSE GRID VOLTAGE. -200 max volts
DC CATHODE CURRENT. . . .......... 30 max ma
PLATE DISSIPATION. . ... ..ottt e et 7.5 max watts
PeEaK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . .. ...... ... ... ... ... ....... 200 max volts
Heater positive with respect to cathode. ... ......... ... ... .......... 200 mazx volts

Circuit Values:

Grid-Circuit Resistance. . .. ...... ..ot iininiienen... P 2.2 max megohms
Cathode-Bias Resistance# 220 min ohms
¢ The duration of the voltage pulse must not exceed 15%, of one scanning cycle. In a 525-line, 30-frame
system, 15%, of one scanning cycle is 2.5 miiliseconds.

# Indicated minimum value of this resistor is required to protect the tube in the event of temporary
failure of excitation and resultant loss in developed bias.

AVERAGE PLATE CHARACTERISTICS

TYPE 634
Er=6.3 VOUTS

00,
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REMOTE-CUTOFF PENTODE
Metal type 6S7 and glass-octal type

6S7-G are used in rf and if stages of automobile 6S7
receivers employing ave. Outlines 5 and 33,

respectively, OUTLINES SECTION. Type

6S7-G is used principally for renewal purposes. 6S7-G

Tubes require octal socket and may be mounted

5.657 in any position. Heater volts, 6.3; amperes,
NC:1657-G K|3’657'G 0.15. Typical operation and maximum ratings
as Class A1 amplifier: plate volts, 250 (300 mazx); grid-No.2 volts, 100 maz, grid-No.1 volts, -3 (0 min);
grid No.3 connected to cathode at socket; plate ma., 8.5; grid-No.2 ma., 2; plate resistance, 1.0 megohm;
transconductance, 1750 pmhos; grid-No.l volts for transconductance of 10 umhos, —38.5. Plate dissi-
pation, 2.25 max watts; grid-No.2 input, 0.25 max watt. For typical operation as a resistance-coupled
amplifier, refer to Chart 16, RESISTANCE-COUPLED AMPLIFIER SECTION.

TRIPLE DIODE—HIGH-MU TRIODE

Glass octal type used as audio
amplifier, AM detector, and FM de- 658"GT
tectorin AM /FM receivers. Diode unit
No.2 is used for AM detection, and
diode units No.l and No.3 are used
for FM detection. The grid of the high-mu triode is brought out to a top cap. Out-
line 27, OUTLINES SECTION. Tube may be mounted in any position. For
heater and cathode considerations, refer to type 6AV6. For typical operation of
triode unit as a resistance-coupled amplifier, refer to Chart 4, RESISTANCE-
COUPLED AMPLIFIER SECTION.

HEATER VOLTAGE (AC/DC) 6.8 volts
HEATER CURRENT 0.8 ampere
DIRECT INTERELECTRODE CAPACITANCES (W)th external shield):
Triode Grid to Triode Plate. . .. .. ... ... iivritit it iieinrarannn 1.2 puf
Triode INPUL. . . ... i e e 2.0 pauf
Triode Outpul. . .. ... o e i e 5.0 pauf
Triode Grid to any Diode Plate 0,005 mazx put
Diode Plate to Cathode (Approx. for each umt) ..................... 1.0 pauf
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
TrRIODE PLATE VOLTAGE. .. 800 maz volts
TRIODE PLATE DISSIPATION 0.6 max watt
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ......... .. .. . oiiieiaen, o 90 mazx volts
Heater positive with respect to cathode............ ... .. iieeienn, 90 maz volts
Characteristics:
Plate Voltage. . .. . ovvenvrerenrnaroass 00000 50 100 250 volts
Grid Voltage. ... ... eviiiinrnninernrrenne - -1 -2 volts
Grid Resistor. . . ....oiviiiiii e 10 0 0 megohms
Amplification Factor..........cviviiininens. 85 100 100
Plate Resistance. . ............oiviiiiian., 285000 110000 91000 ohms
Transconductance. . . .. .oovverirnnennnona.n 300 900 1100 pmhos
Plate Current. . ....o.oiviievieerenniannenns 0,07 0.4 0.9 ma
Maximum Rating: DIODE UNITS
PLATE CURRENT (BACH UNIT) . .ttt tevnninaeneenasnasnonsasannsasnans 1.0 maz ma

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 63Q7.
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PENTAGRID CONVERTER

Metal type 6SA7 and glass-octal

6SA7 type 6SAT-GT used as converter in
superheterodyne circuits. They are

similar in performance to type 6BES.

For general discussion of pentagrid

types, see Frequency Conversion in

ELECTRON TUBE APPLICA-

TIONS SECTION. Both tubes have

6SA7_ GT excellent frequency stability.

HEATER VOLTAGE (AC/DC)... 6.8 volts
HEATER CURRENT. . ........ 0.3 ampere

DIrRECT INTERELECTRODE CAPACITANCES: 65A7 68A7-GT
Grid No.3 to All Other Electrodes (RF Input).,............ 9. 5% 11%* puf
Plate to All Other Electrodes (Mixer OQutput)............... 9.5* 11%* puf
Grid No.l to All Other Electrodes (Osc. Input)............. T* gk puf
Grid No.2 to Plate. . . oo ottt i iiiaie e, 0.13 mazx* 0.5 maz** pof
Grid No.3to Grid No.l. . ...t e ien s 0.15 max* 0.4 max*r ppf
Grid No.1 10 Plate. . . ..o v viittit i iiiienerannnennnns 0.06 maz* 0.2 max** puf
Grid No.1 to Shell, Grid No.5, and All Other

Electrodes except Cathode.......................ccu.... 4.4 - ppf
Grid No.1 to All Other Electrodes except Cathode

and Grid NOB. . . ..oiviir ittt eannaannns - 5 pof
Grid No.1to Cathode. . ....oovvvnirnniiniianneennnanas 2.6 = pof
Grid No.1 to Cathode and Grid No.b. . .................uu. - 3 pot
Cathode to Shell, Grid No.5, and All Other

Electrodes except Grid No.1. . .........iiiiieeainn... 5 - pof
Cathode and Grid No.5 to All Other Electrodes

except Grid No.1. .. ... ... .. i - 14 puf
* With shell connected to cathode.  ** With external shield connected to cathode.
Maximum Ratings: CONVERTER SERVICE
PLATE VOLTAGE. .. ..ot iiiiiiieteae it eeensiiaranonnnnnraass 300 max volts
GRIDS-NO.2-AND-NO.4 VOLTAGE. . ..t tvvtereniininrinnionennnnnsonnss 100 mazx volts
GRIDS-N0.2-AND-N0.4 SUPPLY VOLTAGE. . . 400t vvvniiniianasininnnncennns 300 max volts
GRID-N0.3 VOLTAGE:

Negative bias value. . ... ... .cvuniniinne s iiernannannacnnnnann ~50 max volts

Positive bias value. ... ... ... . i e, 0 max volts
PLATE DISSIPATION. .. .. ... .. ciiiuennn.n. 0o 0o 1.0 max watt
GRIDS-N0.2-AND-N0O.4 INPUT. ........... 1.0 max watt
ToTAL CATHODE CURRENT. .. ............ 14 max ma
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect tocathode. .. ............cciivunann.. 90 max volts
Typical Operation: Self-Excitationt  Separate Excitation
Plate Voltage. . ... .....oiviiriiiienennnnnns 100 2560 100 250 volts
Grids-No.2-and-No.4 Voltage. . ................ 100 100 100 100 volts
Grid-Ne.3 (Control-Grid) Voltage. . ............ 0 0 -2 -2 volts
Grid-No.1 Resistor. . .. .....oooiieinnannnenn. 20000 20000 20000 20000 ohms
Plate Resistance (APProx.). .. .......oovivennn. 0.5 1.0 0.5 1.0 megohm
Conversion Transconductance.................. 425 450 425 450 pmhos
Grid-No.3 Voltage (Approx.)

for transconductance of 10 umhos. .......... -25 -25 -25 -25 volts
Grid-No.3 Voltage (Approx.) for

conversion transconductance of 100 gmhos. ... -9 -9 -9 -9 volts
Plate Current. . ... ... iiiiiniiiinnanns 3.3 3.5 3.8 3.5 ma
Gride-No.2-and-No.4 Current. . ................ 8.5 8.5 8.5 8.5 ma
Grid-No.1 Current. . .......ooiiiiiiiiiinannans 0.5 0.5 0.5 0.5 ma
Total Cathode Current. ..............cvuuunnn 12. 12.5 12.3  12.5 ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not
oscillating) is approximately 4500 umhos under the following conditions: grids No.1, No.3, 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 6SA7T and 6SA7-GT require octal socket and may be mounted in any
position. Outlines 8 and 22, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

Because of the special structural arrangement of the 6SA7 and 6SA7-GT, a
change in signal-grid voltage produces little change in cathode current. Conse-
quently, an rf voltage on the signal grid produces little modulation of the electron
current flowing in the cathode circuit. This feature is important because it is
desirable that the impedance in the cathode circuit should produce little degen-
eration or regeneration of the signal-frequency input and intermediate-frequency
output. Another important feature is that, because signal-grid voltage has little
effect on the space charge near the cathode, changes in ave bias produce little
change in oscillator transconductance and in the input capacitance of the No.l
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 an oscillator-grid
current of 0.5 milliampere through a grid resistor of 20000 ohms. In the low- and
medium-frequency bands, the recommended oscillator conditions can be readily
met. However, in the band covering frequencies higher than approximately 6
megacycles per second, the tank-circuit impedance is generally so low that it is not.
easy to obtain these oscillator conditions. For optimum performance in this band,
it is generally best to adjust the oscillator circuit for maximum conversion gain at
the low-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 an oscillator-grid current of 0.20 to 0.25
milliampere, with a grid resistor of 20000 ohms.

In the 6SA7 and 6SA7-GT operation characteristics curves with self-excitation,
Ek is the voltage across the oscillator-eoil section between cathode and ground; Eg
is the oscillator voltage between cathode and grid.

OPERATION CHARACTERISTICS
TH_SELF-EXCITATION

OPERATION CHARACTERISTICS TYPE 65A7 '
3 WITH SEPARATE OSCILLATOR EXCITATION —EA=&3 V':>2LTS PL\:)TC VOLTS =250 —
GRIDS-Ne22 & N24 TS =100
I TYPE 6SA7 K . GRID-N23 (CONTROL-GRID) VOLTS =—§__]
(2) _2{:1%3\/\‘/%_1155 250 ] T GRID-| N’I RESISTOR-OHMS = 20000
& GRIDS-N22 & N24 VOLTS =100 3 FPer=E ‘Eg X100 ]
5 - GRID=Ne 3 {CONTROL- GRID) VOLTS= -2 | & | I I |
3 GRID-N2 | RESISTOR-OHMS = 20000 L 600 Ey=0.8 VOLTS RAMS
S | GRID-N2) CURRENT VARIED BY =
3 JUSTMENT OF OSCILLATOR VOLTAGE -] & A
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5 wnl6 =" VALUE OF Iy ! ;500 N MP=77e
& w [ e} } NN
= & og CURREE S A e
o & [aintey = 400 A} s
) b3 (2 v 7
geoo 312 3 ro7e
- 1
z
g 2 B o j N2
2 = Sc/ 3 7 s
Saoouw e &
- / (3 Y
) ) = 200] YN
5 % 3 e
nzooY 4 g2 . 570
E‘ x 100
2 $
z z
S i o
0
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PENTAGRID CONVERTER

6SB7 Y Metal type used as converter in
= superheterodyne circuits. Because of
its high conversion and oscillator trans-

conductance, it is especially useful in
FM converter service in the 100-mega-

cycle region. The 6SB7-Y has a micanol base which minimizes drift in oscillator
frequency during warm-up period. For general discussion of pentagrid tyfes, see
Frequency Conversion in ELECTRON TUBE APPLICATIONS SECTION.
Outline 3, OUTLINES SECTION. Tube requires octal socket and may be mounted

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

HEATER VOLTAGE (AC/DC) . . .ttt ittt ieanniiionnaearnnarens
HEATER CURRENT. . .0t ttitietttaetitarenieninesanasararonannnnnnns

GRID-NO.3 VOLTAGE:
Negative bias voltage. . ... ... i it iiereiieereriereennernnnrran
Positive bias voltage. ......... vt iiitiiriren i iieereiienearaerean
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . ......cvviiieerennenernnnns
Heater positive with respect tocathode. .. ...ovvtvieenennnnnnnnnnns

Typical Operation (Separate Excitation):*

Plate Voltage. .. ... i ittt it ieinnrnans 100
Grids-No.2-and-No.4 (Screen) Voltage. .. ......c..o0vver.nn. 100
Grid-No.3 (Control-Grid) Voltage. . .. .......ccovierenrvenns -1.0
Grid-No.1 (Oscillator Grid) Resistor. . ... ......c0vevrennnnns 20000
Plate Resistance (APProx.). ... ........oiviiivivinnnrennnn 0.5
Conversion Transconductance. . ... .. o 900
Conversion Transconductance with grid-No.

of —20 volts. .. ... ... e, 3.6
Plate Current. ... ... ... .. it iriinaa 3.6
Grids-No.2-and-No.4d Current. ... ...ovvirerineeennannn. . 10.2
Grid-No.1 Current.......couuiunrruneenneeannenannronnnn 0.85
Total Cathode Current...............cooiiiiiiiireenna... 14.2

(=]
R

300 max
100 mazx
300 max
2.0 max
1.5 max

22 max

100. max
0 mazx

90 max
90 max

250
100
-1.0
20000
1.0
950

3.5
3.8
10
0.35
14.2

volts
ampere

volts
volts
volts
watts
watts

volts
volts

volts
volts

volts
volts
volt
ohms
megohm
umhos

pmhos
ma
ma
ma
ma

* The characteristics shown with separate excitation correspond very closely with those obtained in a

self-excited oscillator circuit operating with zero bias.

Typical Operation in FM Band (88-108 Mc):

Plate Voltage. . ... ... . . i ittt ieiiaar et
Grids-No.2-and-No.4 Supply Voltage . ......c.coiiiiennieineenrennan,
Grids-No.2-and-No.4 Resistor. ........iuvtttiunneeeeenriirrennennannss
Grid-No.l Resistor. . .o .uviueeer ittt etenenneneerosnreennnannenss
Sigral Frequency. ... ...t itiireieiaiein e 88
Oscillation Frequency ... ........eiiiireinrrrrnnnnennnnnns 98.7
Plate Current. .. ..ottt i ennnnns 6.8
Grids-No.2-and-No.4 Current. .........oovivevievennn, ... 12.6
Grid-No.1 Current. . .......oouiiniiiiiiiennnnareeear, s 0.130

volts
volts
ohms
ohms
Me
Me
ma
ma
ma

NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not
oscillating) is approximately 8000 umhos under the following conditions: signal applied to grid No.l
at zero bias;grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions,

the plate current is 32 milliamperes and the amplification factor is 16.5.
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HIGH-MU TWIN TRIODE

Metal type used as phase inverter
or voltage amplifier in radio equip- 6SC7
ment. Except for common cathode,

each triode is independent of the other.

Outline 3, OUTLINES SECTION.

Tube requires octal socket and may be mounted in any position. For heater and
cathode considerations, refer to type 6AV6. For typical operation as a resistance-
coupled amplifier, refer to Chart 17, RESISTANCE-COUPLED AMPLIFIER
SECTION.

HEATER VOLTAGE (AC/DC) . ..ttt vttt et et et ettt e 6.3 volts
HEATER CURRENT . « ¢ttt ettt e ettt e e e et e et e et ee e it e et 0.3 ampere
DiIRECT INTERELECTRODE CAPACITANCES (Shell connected to cathode):*
Grid to Plate 2 puf
Input ................... 2 puf
Qutput................ 3 puf
* Approximate values for each unit.
Maximum Ratings: CLASS A, AMPLIFIER
PLATE VOLTAGE. © 1ttt it ini i ettt ettt aeens 250 max volts
PeAKk HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .. ................ ... 0u.. 90 max volts
Heater positive with respect tocathode. . ... ............ .. cciuvvnnn 90 max volts
Typical Operation (Each Unit):
Plate Voltage. . . ... ... i i et e i e 250 volts
Grid Voltage. .. .. -2 volts
Amplification Factor. .. 70
Plate Resistance (Approx.). 53000 ohms
Transconductance (Approx. 1326 pmbos
Plate Current. .. ...ttt e i e 2 /s ma

AVERAGE PLATE CHARACTERISTICS

EACH TRIODE UNIT

TYPE 65C7
Ef=6.3VOLTS /
P
"Qi
4 5
7
O N
& J
g o /
& @
W [5
32 4 =,
H K
: / /] )%
3 V / X
w2 // L A A
b /] /
a L]

L

A IA // -0
|1 |1 ot " — -1
0 50 100 150 200 2 300 350 400
PLATE voLTS B2CM-6096T!H

P HIGH-MU TRIODE

Metal type 6SF5 and glass-octal type

6SF5-GT are used in resistance-coupled ampli- 6SF5
fier circuits. Qutlines 3 and 22, respectively,

OUTLINES SECTION. Tubes require octal S GT
socket and may be mounted in any position. 6 F5-
H Characteristics, application, and references un-

der type 6F5 apply to types 6SF5 and 6SF5-GT.
Heater volts (ac/de), 6.3; amperes, 0.3.
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DIODE—
REMOTE-CUTOFF PENTODE

6SF7 Metal type used as combined rf
or if amplifier and detector or ave tube

in radio receivers. Also used as resis-

tance-coupled af amplifier. Qutline 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 19, RESISTANCE-COUPLED AMPLIFIER SECTION.

HEATER VOLTAGE (AC/DC) . ...ttt ittt i eei e ns 6.3 volts
HEATER CURRENT. . ...... e e PPN 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Shell connected to cathode):
Pentode Unit:
Grid No. 1 to Plate ... .. . puf
Input.................. a 0a 5.5 puf
Output............... puf
Pentode Grid No.l1 to Diode. .. uuf
Pentode Plate to Diode. ... ...ttt ittt it eiananes 0.8 puf
Maximum Ratings: PENTODE UNIT AS CLASS A, AMPLIFIER
G0 N IXTH 00 g g0 008000000000060000000650a0000JAA0A00G00aA000000 300 max volts
GRID-NO0.2 (SCREBEN) VOLTAGE. . . 4. ttttttiiiiinaiatsianeisnoeanns 100 max volts
GRID-NO.2 SUPPLY VOLTAGE. .t ..ttt iitiaint ettt iiieireinionornnns 300 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value . .... . 0 maz volts
PLATE DISSIPATION. . . .. .o . ittt it 3.5 max watts
GRID-NO.2 INPUT. ... ... aaoa 0.5 max watt
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 0o 90 max volts
Heater positive with respect to cathode. . .......cviiiiiiiiiiiinnnn.. 90 max volts
Typical Operation:
Plate Voltage. . . ooutrneiiiiiininre i innnrrioniraeinnaes 100 250 volts
Grid-No.2 Voltage. .....iiiiii i iiners i ineieniaccinenas 100 100 volts
Grid-No.1 Voltage. . .....ovviiiiiierieiineineininneiein =l -1 volt
Plate Resistance (ADPProX.) . . v v vitn i inenenensnonrarrannn 0.2 0.7 megohm
Transconductance. .. ... ...ttt aintnirarriaranean 1975 2050 pmhos
Grid-No.1 Bias (Approx.) for transconductance of 10 umhos. .. -35 -35 volts
Plate Current. .. ... ... ittt it 12 12.4 ma
Grid-No. 2 Current . . .....ooiniiiiii ittt 3.4 3.3 ma

DIODE UNIT

The diode plate is placed around the cathode, the sleeve of which is common to the pentode unit.
For diode operation curves, refer to type 6SQ7.

AVERAGE PLATE CHARACTERISTICS
PENTODE UNIT

T T T T
TYPE 65F7
Eg¢=6.3 VOLTS
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REMOTE-CUTOFF PENTODE

Metal type used as rf amplifier in
high-frequency and wide-band appli- 6SG7
cations. Features high transcon-

ductance with low grid-No.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. Qutline 8,
OUTLINES SECTION. Tube requires octal socket and may be mounted in any
position. For heater and cathode considerations, refer to type 6AV6.

HEATER VOLTAGE (AC/DC). . ...ttt it 6.3 volts
HEATER CURRENT. . ...ttt it ettt et et e et iae e 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Shell connected to cathode):
Grid No.1 to Plate. . . ... .. i it et 0.003 max uuf
DU, . e 8.5 puf
UL DU . . L Lt et e 7.0 puf

Maximum Ratings:

IR0 V¥ XH ) 0 00000000000000800000000600060000a00000000000000000000 300 max volts
GRID-NO.2 (SCREEN) VOLTAGE. -+« 4 vttt e ttiinneienneataneeasnnassons 200 max volts
GRID-NO.2 SUPPLY VOLTAGE. .. ... it itintirinaenaneencsaraseasaaranss 300 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value ................ 0 max volts
PLATE DIESSIPATION. . .. ...ttt ittt ittt eiinecntanearsnassasnnssss 3 max watts
GRID-NO.2 INPUT ..ottt ittt iiitsiiiiaeieiaaesasnnsesannnenas 0.6 max watt
PEAK HEATER-CATHODE VOLTAGE!

Heater negative with respect tocathode..........cc.ivneinenrnnnnnn 90 mazx volts

Heater positive with respect tocathode. . ..... ...t iiiinninnnnns 90 mazx volts

Typical Operation:

Plate Voltage. .. .........iviiiiiniininnann, 100 250 250 volts
Grid-No.2 Voltage. .. ...oviviiiiiianiananaans 100 125 160 volts
Grid-No.l Voltage. . ........cootiitinnnennnn. -1 -1 -2.6 volts
Grid No.3 (Suppressor) . .......cviiineaneannn Connected to pin No. 3 internally
Plate Resistance (APpProx.)..........cccuvou... 0.25 0.9 + megohm
Transconductance. . . ..........coouuiuienanan.. 4100 4700 4000 umhos
Grid-No.1 Bias (Approx.) for transconductance of

40 umhos. ... ... -11.5 -14 -17.56 volts
Plate Current. . ... ... .ot 8.2 11.8 9.2 ma
Grid-No.2 Current. .. ... ... .. c.ciiiiiiian 3.2 4.4 3.4 ma

+ Greater than 1 megohm.

AVERAGE PLATE CHARACTERISTICS

T T
TYPE 6SG7
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6SH7

ER SECTION.

HEATER VOLTAGE (AC/DC)

HEATER CURRENT

SHARP-CUTOFF PENTODE

Metal type used as rf amplifier
in high-frequency, wide-band applica-
tions and as a limiter tube in FM
equipment. Similar electrically to min-

iature type 6AUS6. It features high
transconductance and low grid-No.1-to-plate capacitance. Outline 3, OUTLINES
SECTION. Tube requires octal socket and may be mounted in any position. Two
separate cathode terminals enable the input and output circuits to be isolated
effectively from each other. This type is not recommended for high-gain, audio-
amplifier applications because undesirable hum may be encountered. For heater
and cathode considerations, refer to type 6AV6. For typical operation as a resist-
ance-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFI-

DIRECT INTERELECTRODE CAPACITANCES (Shell connected to cathode):

Grid No.l to Plate, ..o v it i i et
U, L et
DD, L ot e e,

Maximum Ratings:

I A VLRI ) 0 0gapo 080 08060000000000000300300300000008000000000000
GRID-N0.2 (8CREEN) VOLTAGE o .
GRID-N0.2 SUPPLY VOLTAGE

PLATE DiISSIPATION. . .

GriD-No.2 INPUT. . ...
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Po

PEAK HEATER-CATHODE VOLTAGE:

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

Typical Operation:

Plate Voltage. . . ... .. i i iiiiiireriiannianaannns 100
Grid-No.2 Voltage. . . ..ot iiiiiie e inanenneennanannns 100
Grid-No.l Voltage. .. ... .. ittt it iiiiie s -1
Plate Resistance (APProX.). .o ovivviinreniinnennnnannnns 0.35
Transconductance. .. ... ... ... i 4000
Grid-No.1 Bias for plate current of 10 ga . .. .............., —4.0
Plate Current. ... ...ttt ittt 5.8
Grid-No.2 Current. . . .. .. ... e 2.1

AVERAGE PLATE

CHARACTERISTICS

6.3 volts
0.3 ampere
0.003 max puf
8.5 puf
7.0 puf
300 mazx volts
150 mazx volts
300 mazx volts
3 maz watts
0.7 max watt
0 maz volts

90 mazx volts
90 max volts
250 volts
150 volts
-1 volt
0.9 megohm
4900 umhos
~5.5 volts
10.8 ma
4.1 ma

T T
TYPE 6SH7
€4=6.3 VOLTS

—GRIDN2 2 VOLTS =100

| e

GRID-N&i VOLTS Eci=0

— 0.5

—1.5

PLATE (1,,)ORGRIDNS2 (12 IMILLIAMPERES
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SHARP-CUTOFF PENTODE

Metal type 6SJ7 and glass-octal
type 6SJ7-GT are used as rf amplifiers
and biased detectors. As a detector,
, either type is capable of delivering
large audio-frequency output voltage
with relatively small input voltage.

6SJ7
6SJ7-GT

HEATER VOLTAGE (AC/DC) 4 ¢ttt vt vneeeaennesneneenneesennenaroeeesnns 6.3 volts
HEATER CURRENT. . .ttt tttuturuuusnessssasassoasasasssssssssansnncns 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES:®
Pentode Connection: 68J7 68J7-GT

Grid No.Lto Plate. v v vvviiiien i i iiiinieneeeenenns 0.005 max  0.006 max puf

B4+ R N 6.0 7.0 nuf

@I, ¢ 60 00 000060000000000000000000000D00000000A00 7.0 7.0 puf
Triode Connection:+

Grid NodltoPlate.......ccoovnvunii i, 2.8 2.8 puf

15050 a nanao8a00000000000000000a06066000A000000A000 3.4 3.4 upf

(@F149M56 6 0000 00000000000000a0a05aBAA0E0006AE0a000000 11 11 puf
© With shell or external shield connected to cathode.
4+ With grids No.2 and No.3 connected to plate.

CLASS A; AMPLIFIER
. Triode Pentode

Maximum Ratings: Connection  Connection
PLATE VOLTAGE. s v vttt ivtnnnroronernunansnennneeonaorans 250 mazx 300 max volts
GR1D-N0.2 (SCREEN) VOLTAGE. . . = 125 max volts
GRID-NO.2 SUPPLY VOLTAGE. . ...ttt iiieeiinininans = 300 mazx volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive Bias Value .. .. 0 max 0 max volts
PLATE DISSIPATION . vttt ittt i iti it i cninasneannss 2.5 max 2.5 max watts
GRID-NO.2 INPUT. . .ottt ettt iia e = 0.70 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 max volts

. . Triode Pentode
Typical Operation: Connection Connection
Plate Voltage. .. ..ocveienenennnns 180 250 100 250 volts
Grid-No.2 Voltage. . ........e0nn.n * * 100 100 volts
Grid-No.1 Voltage................ -6 -8.5 -3 -3 volts
Grid No.3 (Suppressor). .......... * * Connected to cathode at socket
Amplification Factor.............. 19 19 - -
Plate Resistance. . . .............. 8250 7600 700000 t ohms
Transconductance. . .............. 2300 2500 1576 1650 pmhos
Grid-No.1 Bias for plate current of

0 pa . vt iaean - - -8 -8 volts
Plate Current.......o..ovunn.nn.. 6.0 9.2 2.9 3.0 ma
Grid-No.2 Current. ....ovvvnvunn = = 0.9 0.8 ma
* Grids No.2 and No.3 connected to plate. t Greater than 1 megohm.

INSTALLATION AND APPLICATION

Types 65J7 and 6SJ7-GT require octal socket and may be mounted in any
position. Outlines 3 and 24, respectively, OUTLINES SECTION. For heater and

cathode considerations, refer to type 6AV6.

As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a
pentode or as a triode, as shown under tabulated data. The grid-No.2 voltage for
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder
circuit across the B-supply device. Due to the grid-No.2-current characteristics of
the 6SJ7, a resistor in series with the high-voltage supply may be employed for
obtaining the grid-No.2 voltage, provided the cathode-resistor method of bias
control is used. This method, however, is not recommended if the high-voltage

B-supply exceeds 300 volts.
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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 cceur-
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 20, RESISTANCE-
COUPLED AMPLIFIER SECTION.

AVERAGE PLATE CHARACTERISTICS

TYPE 6SJ7
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REMOTE-CUTOFF PENTODE 63
6SK7 Metal type 6SK7 and glass-octal

6S K7 GT type 6SK7-GT are used as rf or if am- G) "
= plifiers in radio receivers. They feature "
single-ended construction and inter- pdiegnT |
lead shields. Because of remote-cutoff
characteristic, these types are able to handle large signal voltages without cross-
modulation or modulation-distortion and are often used in receivers with ave.

HEATER VOLTAGE (AC/DC) . . o ittt ittt iat e ie e ean e 6.3 volts
HEATER CURRENT. . ..ttt ittt ettt ttaae et anesnntiaananeeenenanrens 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES: 6SK7* 6SK7-GT**
Grid No.ltoPlate. . ... ... ... iiiiiiiiiiiiinennnnn. . . puf
€28+ R 6.0 . puf
OUEPUL. L . e 0 puf

Maximum Ratings:

PLATE VOLTAGE. . . . ¢ttt ittt it it i iiaoae s e taeaaannanaeaeeneensananns volts
GRID-NO.2 (SCREEN) VOLTAGE volts
GRID-NO.2 SUPPLY VOLTAGE. . . .« i ittt s ttaean et anesarnascnnnsaeeennans volts
GRID-NO.1 (CONTROL-GRID) VOLTAGR, Positive Bias Value. ................... 0 mazx volts
PLATE DISSIPATION . . . ottt tttat ettt ianaonnaraerearaareenann 4.0 max watts
GRID-NO.2 INPUT . .ttt iiintattteeteaeroeeeaneaatonsuanensonnraoronnns 0.4 maz watt
PEAX HEATER-CATHODE VOLTAGE!:

Heater negative with respect to cathode......... Mesessesneansttaraaraans 90 mazx volts

Heater positive with respect to cathode.....eveevessesnsssssueacaesese. 90 maz volts
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Typical Operation:

Plate Voltage . c o v oo iieinn ittt s e 100 250 volts
Grid-No.2 Voltage. ... oottt i ittt 100 100 volts
Grid-No.1 Voltage. .....cooiitirin ittt iaaaaaaann -1 -3 volts
Grid No.3 (SUppressor) . .. .....uvouiiiunaiunannannennannnn. Connected to cathode at socket

Plate Resistance (APProX.). . .....vuuiniinniurininns cnnannnn 0.12 0.8 megohm
Transconductance. .. ... ...c...oouuiiun e aeeaennennrannn 2350 2000 umhos
Grid-No.1 Bias for transconductance of 10 umhos . -3b -35 volts
Plate Current. . . . .........iiviiiiiiieninn.n 13 9.2 ma
Grid-No.2 Current 4.0 2.6 ma

INSTALLATION AND APPLICATION

Types 6SK7 and 6SK7-GT require octal socket and may be mounted in any
position. Outlines 3 and 24, respectively, OUTLINES SECTION. For heater and
cathode considerations, refer to type 6AV6.

The interlead shielding within the

base of the 6SK7 and other types em-

— CONICAL ploying this construction is accom-

JENVELOPE STEM SHIELD plished by means of a conical stem

! S shield and a cylindrical base shield.

The metal cone is inserted through the

hole in the stem where the exhaust

tube connects. The cone extends some

distance into the exhaust tube and is

connected to the common grounding

pin (pin No.1). The cylindrical base

shield is positioned inside the locating

i base plug, and is also connected to pin

| stanparRD  No.l. The conical shield reduces the

EXHATIST | d WAFER OCTAL  capacitance between leads in the glass

TUBE I} L 119 of the stem: the eylindrical shield re-

_'l?'J-HEYUNDmCAL duces the capacitance between those

BASERSHIELD pins that are diametrically opposite

each other. Since the grid-No.1 and

the plate leads are diametrically op-

posite, the capacitance between them is kept to a value comparable with that
obtainable with top-cap construction.

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, providing these sources do 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
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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 circuit, or from the
ave system.

For circuits employing the 6SK7, refer to the CIRCUIT SECTION.

AVERAGE PLATE CHARACTERISTICS
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HIGH-MU TWIN TRIODE

6S|-7 GT Glass octal type used as phase in-
- verter or resistance-coupled amplifier

in radio equipment. Qutline 22, OUT-

LINES SECTION. Tube requires

octal socket and may be mounted in
any position. Except for the common heater, each triode unit is independent of the
other. For typical operation as phase inverter or resistance-coupled amplifier, refer
to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and
cathode considerations, refer to type 6AVS6.

HEATER VOLTAGE (AG/DC) .. ..\ ttiitt ettt et iieieni et aeanaans 6.3 volts
HEATER CURRENT. . . .00ttt ettt ettt iae e tea et et eeinaeeeanennen 0.3 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.):°
Triode Unit Ty  Triode Unit T2

Grid to Plate. ... .. .. ciiuiit i, 2.8 2.8 wuf
Input. ... e 3.0 3.4 wuf
OULPUL. L. Lttt e s 3.8 3.2 (7%

° With close-fitting shield connected to cathode.
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Maximum Ratings: CLASS A; AMPLIFIER (Each Unit)
PLATE VOLTAGE. .. .. .. oottt ittt ettt et et e eeaaaees 300 max volts
GRID VOLTAGE, Positive Bias Value ... ...................... 0000000000000 0 max volts
PLATE DISBIPATION . . . o\ttt at ettt et tee e e eeiienenenennnanan 1 mazx watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode 90 mazx volts

Heater positive with respect tocathode. ........ccviiviviiiieeiniennnne 90 mazx volts

Typical Operation:

Plate Voltage. .. ... ... it it ittt ittt iiitetetiaaaaaas 250 volts
Grid Voltage. . ... ... it it et it e i, -2 volts
AP ACAtION FaCtor. v vttt ittt ettt et e e e 70
Plate ResiBlance. . . . ... uurtie ettt ittt ittt ohms
Transconductance . pmhos
Plate Current. .. ..., ...ttt e e o ma
AVERAGE PLATE CHARACTERISTICS
EACH_TRIODE UNIT o
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300
PLATE VOLTS

MEDIUM-MU TWIN TRIODE

Glass octal type used as phase in-
verter or resistance-coupled amplifier 6S N7'GT
in radio equipment. Outline 22, OUT-
LINES SECTION. Tube requires
octal socket and may be mounted in
any position. Each triode unit is independent of the other except for the common
heater. The peak heater-cathode voltage rating is 200 max volts with heater either
positive or negative with respect to cathode. For other maximum ratings, typical
operation, and curves for each triode unit, refer to type 6J5. 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) ... ovvevrennnnennnns 000000000000000000000000000 6.8 volts
HEATER CURRENT. . ..ttt ttientetntneeoroosenonesosnsesunseeannoesnnnesss 0.6 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx. With no external shield):
Triode Unit Ty Triode Unit T2

Grid to Plate. ... ..ottt iiiienenne s iiiaeenn. 3.8 4.0 puf
Input 2.8 3.0 puf
L0201 T 0.8 1.2 puf



RCA RECEIVING TUBE MANUAL

TWIN DIODE—HIGH-MU TRIODE

6SQ7 Metal type 6SQ7 and glass-octal
type 6SQ7-GT used as combined de-

6SQ 7.. GT tector, amplifier, and ave tube in radio C_T ()

receivers. These types are similar elec-
trically to type 6Q7 in many respects, s:65Q7

. 5 :65Q7-GT
but they have a higher-mu triode. °®¢
HEATER VOLTAGE (AC/DC) ... ...t \ttieitetneeinin e i eiaeataannns 6.3 volts
HEATER CURRENT. . .. ..\ttt ettt et et et et e e ie e e i aeaiains 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 65Q7° 6SQ7-GT°
Triode Grid to Triode Plate. .............c..ovininnen.. 1.6 1.8 fm
Triode Input. ... ... ... ... i, 3.2 4.2 upf
Triode Output. .. ... ... v e 3.0 3.4 puf
Diode Input (Each Unit)..............cooiiiiinnnan... 0.4 1.8 upf
Triode Grid to Plate of Diode Unit No.l................ 0.03 0.1 maz upf
° With shell connected to cathode. ° With no external shieid.
Maximum Ratings: TRIODE UNIT AS CLASS A; AMPLIFIER
PLATE VOLTAGE. .. .. ...ttt it et ittt et ie e aass 300 maz volta
GRID VOLTAGE, Positive Bias Value. ... ......oeiiieiinenniiiinninianns " 0 max volts
PLATE DISSIPATION. . .ttt it ettt ittt eeneaneaeanaanansarensennansesenss 0.5 mazx watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............covviiverineerennen.. 90 maz volta
Heater positive with respect to cathode. ... ...c..vuevriirererenrreneeenns 90 mazx volta
Characteristics:
Plate Voltage.. .. ..coviiienittiinneneeeeneranreironnns 260 volta
Grid Voltage. . ............cc0vvnnn., -2 volts
Amplification Factor 100
Plate Resistance. .. .uovuriiiiierieeeeeeeneenronnarares 85000 ohms
Transconductance.........coeeiveeieerrerronreenenran 925 1175 pmhos
Plate Current ........coeeeririeiriieeereninieeeeranns 0.5 11 ma

Maximum Rating:
PLATE CURRENT (Each Unit) . ..o it i i ieiiiiie e, 1.0 maz 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. Diode operation curves are given below.

AVERAGE DIODE CHARACTERISTICS
HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT

Tvet 6507 =f=765||' TEm INSTALLATION AND APPLICATION
P el Types 6SQ7 and 6SQ7-GT require octal
T 1el \ T socket and may be mounted in any position.
'O,,o; e, Outlines 3 and 24, respectively, OUTLINES
Ao & \l g SECTION. For heater and cathode consider-
! :;, ”%\"f‘% ]l .oo% ations, refer to type 6AV6.
ST, G The triode unit of the 6SQ7 and 6SQ7-
S| I : GT is recommended for use only in resist-
L1 [ “‘?i’o Y 6°§ ance-coupled circuits; refer to Chart 4, RE-
U INTT I § SISTANCE-COUPLED AMPLIFIER
| 1 W] ll 40 SECTION. Diode-biasing of the triode unit
-y \ is not suitable because of the probability of
A 20 triode plate-current cutoff even with rela-
1] T tively small signal voltages applied to the
024\?0LT;32VEL-02P%D B; I;ong ° diode CirCUit‘
Q2CM-6875T
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AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

TYPE 65Q7
Ef=6.3 VOLTS
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PLATE VOLTS 92CM-4975T2
o2 °I TWIN DIODE—
.( p, - MEDIUM-MU TRIODE
‘( Metal type used as combined de- 6SR7
tector, amplifier, and ave tube. It is
O, O,
cr v " equivalentin performance to miniature
(™ (s) type 6BF6. Outline 3, OUTLINES
s " 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.

HEATER VOLTAGE (AC/DC) ..t ittt ittt ittt e et et i et ie i aaann 6.3 volts
HEATER CURRENT. . . o0ttt it ittt tia e ieae i iaeareaenaanaens 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES—Triode Unit:*
Grid to Plate. ... .t i i et 2.4 ppf
10T} 80 0 0 00000006 000000600000 0000A0000000006060000000000A00000A00000 3.0 uuf
L0117 L8 P 2.8 upf

* Shell connected to cathode. Values are approximate.

Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER

PLATE VOLTAGE. . ..« ittt ittt iie ittt i iaitia et eaetaattieenaaaaraaassasans 250 max volts
PLATE DISSIPATION. . o it ittt it i e ottt i aatr et ataseaeareseesansannn 2.5 max watts
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respeet to cathode............ ..o it iiniens 90 max volts
Heater positive with respect to cathode. .......... ... oo iiiiiiiiiiiiene, 90 max volts

Typical Operation with Transformer Coupling:

Plate VOltage. . ... oottt ittt i iie i ars it ietetataaeenasenrenss 250 volts
L€ 2 76 B )5 7V - O -9 volts
Amplification FacCtOr.. ... ..ottt i i i i i 16

Plate ResIBtance. . . ...t .vt ittt ittt itiien it citaraaiars et as 8500 ohms
Transconductance. ... ... .. ittt i i i e et 1900 pmhos
Plate CUITeNt. . ..ot ettt et e et ia i tea e e et et eras 9.5 ma
Load Resistance. .« . ottt ittt eiii it e e 10000 ohms
Power OULPUL. . . . ittt ittt it te ittt aereoraaranoneranes 300 mw

DIODE UNITS

Two diode plates are placed around a cathode, the sieeve of which is common to the triode unit.
Fach diode plate has its own base pin. For diode operation curves, refer to type 6SQ7.
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REMOTE-CUTOFF PENTODE
Metal type used in rf or if stages
of radio receivers particularly those
6SS7 employing ave. Outline 3, OUTLINES
SECTION. Tube requires octal socket
and may be mounted in any position.
For heater and cathode considerations,
refer to type 6A V6.
HEATER VOLTAGE (ACG/DC) .t ittt ittt ittt ieiiiiiaiacananins 6.3 volts
HEATER CURRENT. . .0 ittt ittt iitie ittt ta it ataiaastasnasnonanoe 0.15 ampere
DIRECT INTERELECTRODE C APACITANCES (Approx.):*
Grid No. L to Plate. . v ottt it i it iitiiiasesacsarossnnonnsonnons 0.004 max puf
J(¥ 550 0 60000 006000600000000000060060a00030000000A60000006000000000000a 5.6 puf
L1015 70 2 7.0 puf

* With shell connected to cathode.

Maximum Ratings:

PLATE VOLTAGE. .. .t ittt ittt ittt it iriaie e iitisetsanascanaans 300 max volts
GRID-NO0.2 (SCREEN) VOLTAGE 000000a0a00606060000600600000000006000000 100 mazx volts
GRID-NO.2 SUPPLY VOLTAGE........ . QRORO0GaD oo . 800 max volts
GRID-N 0.1 (CONTROL-GRID) VOLTAGE, Po: 0 max volts
PLATE DISSIPATION.. ... 2.25 max watts
GRID-N0.2 INPUT cooo . 0.35 max watt
PeaX HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 90 max volts

Heater positive with respect tocathode... ... ..o iiiiiiiee i 90 max volts
Typical Operation:
Plate Voltage. .. ... ... it ittt iinienneiianas 100 250 volts
Grid-No.2 Voltage. . ... ... ittt ittt 100 100 volts
Grid-No.l Voltage. .. ... ...ttt ittt -1 -3 volts
Grid No.3 (SUPPressor) . ... ..eutviiiiiinnnetinieenunnnnns Connected to cathode at socket
Plate Resistance (APProX.) ... ..ouuiunniiernnennenennaanns 0.12 1 megohm
TranscondUCLANCE. . ..t i ettt ettt iana e 1930 1850 pmhos
Grid-No.1 Bias for transconductance of 10 ymhos. ........... -35 -35 volts
Plate CUITent. ... iii ittt it citie e tiii e 12.2 9 ma
Grid-No.2 Current. ...........co0uen e e 3.1 2 ma

TWIN DIODE—MEDIUM-MU TRIODE

Metal type used as combined detector,
amplifier, and avc tube. Within maximum rat-

6ST7 ings this type is electrically identical to type

6BF6 except for interelectrode capacitances and

heater current. Outline 3, OUTLINES SEC-

TION. Tube requires octal socket and may be

mounted in any position. Heater volts (ac/dc),

6.3; amperes, 0.15. Maximum ratings of triode

unit as class A: amplifier: plate volts, 250 max; plate dissipation, 2.5 max
curves, refer to type 6SQ7.

TWIN DIODE—
HIGH-MU TRIODE

6SZ7 Metal type used as combiped de-

tector, amplifier, and ave tube in radio

receivers. Except for heater-current

rating and interelectrode capacitances,

this type is essentially the same elec-

trically as type 6AT6. Outline 3, OUTLINES SECTION. Tube requires octal

socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes,

0.15. Direct interelectrode capacitances of triode unit (shel' connected to cathode):

grid to plate, 1.1 uuf; input, 2.4 uuf; output, 2.8 puf. For diode operation curves,
refer to type 6SQ7. ’
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TWIN DIODE—HIGH-MU TRIODE

Glass octal type used as combined detector,
amplifier, and ave tube in radio receivers. Out-
line 33, OUTLINES SECTION. For heater 6"'7 G
and cathode considerations, refer to type 6AV6. -
Heater volts (ac/dc), 6.3; amperes, 0.15. Refer
to Chart 7, RESISTANCE-COUPLED AM-
PLIFIER SECTION for typical operation as

NC " aresistance-coupled amplifier. Typical operation

as class A; amplifier: plate volts, 250 maz; grid volts, -3; plate ma., 1.2; plate resistance, 62000 ohms;
amplification factor, 65; transconductance, 1050 umhos. For diode operation curves, refer to type
63Q7. Type 6T7-G is used principally for renewal purposes.

TRIPLE DIODE—HIGH-MU
TRIODE

Miniature type used as combined 6T8
audio amplifier, AM detector, and FM
detector in AM /FM radio receivers.
Diode unit No.1 is used for AM de-
tection, and diode units No.2 and No.3
are used for FM detection. Outline 13, 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 totype 6AQ5.

HEATER VOLTAGE (AC/DC) .. vttt iiinantesnonsoanarsnsnsasasasssnsnns 6.3 volts
HEATER CURRENT . « .« ¢t ottt tauae s tinnsassanassnsnssnsansassessnsssnosns 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES:*
Triode Grid to Triode Plate ... .. ..ot vuieieninrrannoiorsnonenenns ae 2.2 puf
Triode INPUL. ..ottt e i e e e 1.6 puf
Triode OULPUL . .. oot ittt e e it ta e 1.0 upf
Diode-No.1 Plate to Cathode and Heater . ... ... ... ... ..o iiiriaane 3.8 puf
Diode-No.2 Plate to Cathodeand Heater . . . ...... ... ... i iiiiiianenn 4.5 frms
Diode-No.3 Plate to Cathodeand Heater . ... ... ... ..o aieiinaanes 3.8 puf
Diode-No.2 Cathode to All Other Electrodes ..............ciivieieeienns 8.5 puf
Triode Grid to Any Diode Plate . .. .. ..ot iieineireirnessesscasonss ve. 0.035 max uuf
*No external shield. Approximate values.
TRIODE UNIT AS CLASS A, AMPLIFIER
Maximum Ratings:
PLATE VOLTAGE . « .« « ottt ettt tettetaeanenraranensansninsansnsssssnnnn aooaa 300 maz volts
GRID VOLTAGE, Positive Bias Value. . . ...... ... oot ieens 00 0 max volts
PLATE DISSIPATION . .. .o\ ittt it iiisatsasaassasaasoassssassassnnsnnns 1 max watt
Peax HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode................ 600000 60000000000 90 max volts
Heater positive with respect to cathode ............ 90 mazx volts
Characteristics:
Plate Voltage. v vvv i it iiieneinisasecasasssnsssssasssacnss 250 volts
Grid Voltage . . .. ot ittt ieiieisiioonsnanoassassnsaansanns -3 volts
Amplification Factor 70
Plate Resistance. . .. ... uviietieaninoeiiiiraecaasassascoamossonne 58000 ohms
TransconductanCe. . «...oovrionnoenoaneanannsnnns 1200 pmhos
Plate Current. .. ..ooivtiiiereeroeenaroarencaacsosiasiasnnes 0000 . 1.0 ma
DIODE UNITS
Maximum Rating:
PLATE CURRENT (Each Uil .. .....ooiiireiiiiiiii i eaennns 5 max ma

Diode units No.1 a



RCA RECEIVING TUBE MANUAL

AVERAGE PLATE CHARACTERISTICS

TYPE 6T8
E¢=6.3 VOLTS
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ELECTRON-RAY TUBE G—R
Glass type used to indicate vis- 5 o
6 U 5 ually, by means of a fluorescent target, RrC

the effects of a change in a controlling A

voltage. It is used 'as a convenient, o o

non-mechanical means of indicating G L
accurate radio-receiver tuning. Outline 30, OUTLINES SECTION. Tube requires
six-contact socket and may be mounted in any position. For heater and cathode
considerations, refer to type 6AV6. Type 6U5 has a remote plate-current cutoff
characteristic. For a discussion of electron-ray tube considerations, refer to ELEC-
TRON TUBE APPLICATION SECTION.

HEATER VOLTAGE (AC/DC) . o vttt ittt ittt e 6.3 volts
HEATER CURRENT . . - -ttt ae ittt mtat ot tame e aeae et ea e iaaeaens 0.3 ampere
Maximum Ratings: INDICATOR SERVICE
PLATE-SUPPLY VOLTAGE. .. ...ttt ittt iinniannseranansnsanensas 285 max volts
285 max volts
TARGET VOLTAGE. « .+« vttt te it ittt et aaaeesanasaneensasnsananans { 125 min el
PLATE DISSIPATION. .ttt vttt tvetsiita et it vssssesnsssronsasasnssss 1 mazx watt’
PrEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode 90 max volts
Heater positive with respect to cathode. . ... . 90 maz volts

Typical Operation:

Plate- and Target-Supply Voltage . ................c.. .u..n 200
Series Triode-Plate Resistor. ... ... . ............cccvuuae.. 1
Target Current (For zero grid voltage) . ... ................ 3.0
Triode Plate Current (For zero grid voltage) ............... 0.19
Triode Grid Voltage (Approx. for 0° shadow angle). . ........ -18.5
Triode Grid Voltage (Approx. for 90° shadow angle). . ....... 0

REMOTE-CUTOFF PENTODE

Glass octal type used in rf and if stages of

radio receivers employing ave. It is also used as

6 U 7 G a mixer in superheterodyne circuits. Outline 37,

- OUTLINES SECTION. Tube requires octal

socket. Refer to type 6SK7 for general appli-

cation information. Heater volts (ac/dc), 6.3;

amperes, 0.3. This type is used principally for

renewal purposes. Maximum ratings as class *

amplifier: plate volts, 300; grid-No.2 (sereen) volts, 100; grid-No.2 sup}
grid) volts, 0 min; plate dissipation, 2.25 watts; grid-No.2 input, 0.26
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Typical Operation:

Plate Voltage. .. ... ...ttt 100 250 volts
Grid-No.2 Voltage. . ... .. it 100 100 volts
Grid-No.l Voltage. . ... ... i -3 -3 volts
Grid No.3 (SUpPPressor) . . .. ...ttt Connected to cathode at socket

Plate Resistance (APProX.). . ... ..ottt i nnnnnnnan. 0.25 0.8 megohm.
Transconductance. . . ........ ... ... .. i 1500 1600 pmhos
Grid-No.1 Bias for transconductance of 2 umhos. ........... -50 -50 volts
Plate Current. .. ... FD 5605006 0BAG 0000000000000 00506006000060 8 8.2 ma
Grid-No.2 Current. . «. ..ottt it 2.2 2 ma

TRIODE-PENTODE CONVERTER 6U8
For technical data, see page 312.

BEAM POWER AMPLIFIER
Metal type 6V6 and glass-octal 6V6

type 6V6-GT are used as output am-
plifiersinautomobile,battery-operated, 6V6-GT
sove = and other receivers in which reduced

NC:6VE-GT G3 plate-current drain is desirable. Qut-

lines 6 and 22, respectively, OUTLINES SECTION. 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 considera-
tions, application information, and characteristic curves.

HEATER VOLTAGE (AC/DC) . <« ottt ittt e et e ae ey 6.3 volts
HEATER CURRENT. « « 2ttt vttt ettt tut e ae e it e et e e e aaaan 0.45 ampere
_ DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6V 6° 6V6-GT°

Grid No.ltoPlate. . ... 0.3 0.7 upf

Input..... . 10 9.0 puf

Output g coo cooo a 11 7.5 nuf

With shell connected to cathode. °° With no external shield.

Maximum Ratings: SINGLE-TUBE CLASS A1  AMPLIFIER
PLATE VOLTAGE. . . o\ i tttennetnaesnsnnasanenesenionennusnnosnsannsas 315 max volts
GRID-NO.2 (SCREEN) VOLTAGE 285 max volts
PLATE DISSIPATION. . ......... 12 max watts
GRID-NO.2 INPUT. . . ot ittt i it ettt it i iaaas 2 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode................0 . ... ... ... 90 max volts

Heater positive with respect tocathode. .. ... ... .. .. .., 90 max volts
Typical Operation:
Plate Voltage. . .. ....oivvt oiiiiiiiinennan, 180 250 315 volts
Grid-No.2 Voltage. .. .......ooiiiviiiininan., 180 250 225 volts
Grid-No.1 ((‘ontrol Grid) Voltage. ... .......... -8.5 -12.5 -13 volts
Peak AF Grid-No.1 Voltage. .. ................ 8.5 12.5 13 volts
Zero-Signal Plate Current. . ................... 29 45 34 ma
Maximum-Signal Plate Current. ... ............ 30 47 35 ma
Zero-Signal Grid-No.2 Current (Approx.}........ 3 4.5 2.2 ma

- Maximum-Signal Grid-No.2 Current (Approx.). 4 T 6 ma

Plate Resistance. . . ...... ... .. iiiiniin.. 50000 50000 80000 ohms
Transconducta8nce. . ..« . vvirit it i iiinaaanan 3700 4100 3750 umhos
Load Resistance. . . .. ... oiiiniuiiiiianiiuaaa. 5500 5000 8500 ohms
Total Harmonie Distortion. .. ................. 8 8 12 per cent
Maximum-Signal Power Qutput. ............... 2 4.5 5.5 watts
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER
{Same as for single-tube class A, amplifier)
Typical Operation (Values are for two tubes):
Plate Voltage. . . ..ottt ittt et 250 285 volts
Grid-No.2 Voltag . 250 285 volts
Grid-No.1 (Control Grid) -15 -19 volts
Peak AF Grid-No.1- to-Gnd-No 1 Voltage. 30 38 volts
Zero-Signal Plate Current................ N 70 70 ma
Maximum-Signal Plate Current. . .. ........ .. ... ... .o.... 79 92 ma
Zero-Signal Grid-No.2 Current (APProX.). .........oovveeun.. 5 4 ma
Maximum-Signal Grid-No.2 Current (Approx.)............. 13 13.5 ma
Plate Resistance (APProxX.). ... ....ouinrineeinnrnineaun. 60000 70000 ohms
TranscondUCtaneCe. . . .. ... uineronnnnenneann. 3750 3600 pmhos
Effective Load Resistance. . .. ........ ... ... ... oo, 10000 8000 ohms
Total Harmonic-Distortion . ................ 5 3.5 per cent
Maximum-Signal Power Qutput 10 14 watts

* The type of input coupling used should not introduce too much resistance in the grid circuit.
Transformer- or impedance-coupling devices are recommended. When the grid-No.l circuit has a
registance not higher than 0.1 megohm, fixed bias may be used; for higher values, cathode bias is re-
quired. With cathode bias, the grid-No.1 circuit may have a resistance not to exceed 0.5 megohm.
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TWIN DIODE—MEDIUM-MU TRIODE

Glass octal type used as combined detector,
amplifier, and avc tube. Outline 33, OUT.
LINES SECTION. Except for interelectrode
6V7—G capacitances, this type is identical electrically
with type 85. Heater volts (ac/dc), 6.3; am-
peres, 0.3. For diode operation curves, refer to
type 6SQ7. This is a 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 22, OUTLINES SEC-

TION. Tube requires octal socket and may be mounted in any position. It is

especially important that this tube, like other power-handling tubes, should be
adequately ventilated.

HEATER VOLTAGE (AC) . ..t vvtt it it o iaaaas 6.8 volts
HEATER CURRENT .. .0 .vvevete vomtnminvnantninnanronens 805 008000 1.2 amperes

Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE™. . . ... .. i, 3500 max volts
PEAK PLATE CURRENT. . ..\ttt it it tttet ettt et e ee e 600 max ma
DC PLATE CURRENT. « .ttt ittt tat aea ittt ae et aae e et ae e ee et iee e 125 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode® . ... ......................... 2100 mazx volts
Heater positive with respect tocathode .. .......... ... ............... 100 max volts

* 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.

RECTIFIER SERVICE
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. .« .« vt ittt ittt ittt e e e ii e nnn, 1250 max volts
PEAK PLATE CURRENT . « ¢« e ittt ittt et e ettt e et e et it 600 max ma
HoT-SWITCHING TRANSIENT PLATE CURRENT (For duration of 0.2 second maz) 3.5 max amperes
DC OUTPUT CURRENT. . ..ottt it ittt e ettt et 125 maz ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode . .. ........................... 450 max volts
Heater positive with respect tocathode . .......................... ... 100 max volts

Half-Wave Full-Wave

Typical Operation {Capacitor-Input Filter) : Reclifier Rectifier
(One Tube) (Two Tubes)
AC Plate-to-Plate Supply Voltage (rms).................... — 700 volts
AC Plate-Supply Voltage (rms). . ......................... 350 — voits
Filter-Input Capacitor. . .. ... ... ... .o, 20 20 uf
Minimum Total Effective Plate-Supply Impedance per Plate. . 145 145 ohms
DCOutput Current. . ... ..ottt i, 125 250 ma
DC Output Voltage at Input to Filter (Approx.):
62.5ma........ . e, 390 — volts
At balf-load current of { 15,5 08 -+ eeeee e — 395 volts
125 ma ... e 335 — volts
atliuliloadicurrentlol { 250ma . ... — 350 volts
Voltage Regulation (Approx.): o
Half-load to full-load current ...............covvuuoea. s 55 45 volts
6W6 GT BEAM POWER AMPLIFIER
= For technical data, see page 314.
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SHARP-CUTOFF PENTODE

Glass octal type used as biased detector
or high-gain amplifier in radio receivers. Out-
line 83, OUTLINES SECTION. Tube requires 6w7 G
octal socket. Heater volts (ac/dc), 6.3; am- -
peres, 0.15. Maximum ratings: plate volts, 300
maz; grid-No.2 (screen) volts, 100 max; grid-
No.2 supply volts, 300 max; grid-No.1 (control-

NC 1S grid) volts, 0 min; plate dissipation, 0.5 max

watt; grid-No.2 input, 0.1 maxr watt., Within its maximum ratings, this type is identical electrically
with type 6J7. Type 6 W7-G is used principally for renewal purposes.

FULL-WAVE VACUUM RECTIFIER

H NC

@& . Miniature type used in power sup-
"G O ply of automobile and ac-operatedradio

y - . -
receivers. Equivalent in performance 6X4
EORXN A Dk to larger types 6X5 and 6X5-GT.
©) HEATER VOLTAGE (AC/DC)... 6.3 volts
PDp HEATER CURRENT. ......... 0.6 ampere

q . FULL-W AVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . ... cvverrrrearrasacnsiiorosasoseasonaanas 125Qmax volts
PEAK PLATE CURRENT PER PLATE v\ ivetuunereracsnniinensisesasoncesans 210 max ma
DC OUTPUT CURRENT . + ., tscttasasnrususscanasassrarsascosaassorassenss 70 mazx ma
PeAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode..........ccoevvenene, 00000006000 4560 mazx volts
Heater positive with respect to cathode. .......c.viveriiiei o 450 mazx volts

Typical Operation:

Filter Input Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) ......cceieennnnsnn. 650 900 volts
Filter-Input Capacitor. . ...... ... veiicerorcnerironcconnss 4 - uf
Total Effective Plate-Supply Impedance per Plate ............ 150 - ohms
Min. Filter-Input Choke = 8 henries
DC Output CUITENt. ..ot e v ettt iaeeeteeinnanaasan 70 70 ma
DC Output Voltage at Input to Filter (Approx.):

At half-load current (85 ma.). . ........c.ivriiriiarnaonnn 390 385 volts

At fullload current (TOMA.) ... ..ot enreronnaconns 355 375 volts
Voltage Regulation (Approx.):

Half-load to full-load current......cocveeeeeeenceensases 35 10 volts

OPERATION CHARACTERISTICS
INSTALLATION AND APPLICATION BT .

L=8HI

——CAPACITOR (C) INPUT TO FILTER:
4#: TOT.EFFECT. PLATE-SUPPLY,

Tube requires miniature seven-contact A TOLETTECT.PLATE SUPE

socket and may be mounted in any position.
Outline 15, OUTLINES SECTION. It is espe-
cially important that this tube, like other power-

g

150 OHMS

LT5 RMS —
ATE-TO-PLATE

1"‘

800- T ""Nn.g_‘ -

handling tubes, should be adequately ventilated. 00 P T2 |
When operation requires a filter-input ca- 30 : ‘\-:_:i!w——
pacitor larger than 4 uf, it may be necessary to [~ o<t 1T Jse
use more plate-supply impedance than the 200} j’o- == 28
value shown to limit the peak plate current to r m == 200
oI —

the rated value. For additional information on
filter circuits, refer to ELECTRON TUBE AP-
PLICATIONS SECTION. ]

4] 20 80

DC LOAD M|LLIAMPERES
2CM-4570T2

DC OUTPUT VOLTS AT INPRUT TO FILTER
3
W
=3
O,
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FULL-WAVE il
VACUUM RECTIFIER PDz

6X5 Metal type 6X5 and glass-octal
6X5 GT type 6X5-GT are used in power sup- ©
= ply of automobile and ac-operated re- ‘ D
ceivers. Outlines 6 and 22,respectively, sexs (1)
OUTLINES SECTION. Type 6X5 is ncx5-¢1 "
used principally for renewal purposes. Both types require octal socket. Type 6X5
should be mounted in vertical position, but horizontal operation is permissible if

pins 3 and 5 are in horizontal plane. Type 6X5-GT may be operated in any posi-
tion. For maximum ratings, typical operation data, and curves, refer to type 6X4.

6X8 TRIODE—PENTODE CONVERTER

For technical data, see page 315.

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio
receivers. Outline 32, OUTLINES SECTION.
6Y5 Heater volts (ac/de), 6.3; amperes, 0.8. The
maximum ac plate voltage per plate is 350
volts (rms), and the de output current is 50
ma. This is a DISCONTINUED type listed
for reference only.

BEAM POWER AMPLIFIER

6Y6 G Glass octal type used as output
- amplifier in radio receivers in which

the plate voltage available for the out-

put stage is relatively low. It is also

used in rf-operated, high-voltage power
supplies in television equipment. Outline 35, OUTLINES SECTION. Tube re-
quires octal socket and may be mounted in any position. Heater volts (ac/de), 6.3;
amperes, 1.25. Typical operation and maximum ratings as class A, amplifier: plate
volts, 135 (200 max); grid-No.2 (screen) volts, 135 maz; plate dissipation, 12.5
max 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; transconduetance,
7000 umhos; load resistance, 2000 ohms; maximum-signal output watts, 8.6. At
maximum ratings, the 6Y6-G can deliver 6 watts output with load resistance of
2600 ohms.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
Maximum Ratings:

DC PLATE VOLTAGE. . ...\t ttintettttteetnntettnae e etiineannsenen 350 maz volts
DC GRID-NO.2 VOLTAGE. . .. i ottt ittt tie it eietiinnaaerenns 135 maz volts
DC GRID-NO.T VOLTAGE. . .10\ttt it tmiiatiiniitartiinetaannansanannn -90 mazx volts
DO PLATE CURRENT. . oot ett ittt iae it ttaetoeuuioneenaseesasineseeansnasns 80 mazx ma
DC GRID-NO.1 CURRENT. ...ttt itiiititetettaninsianansnarneneasaeoanens 1.5 mazx ma
PLATE INPUT. . ...... . 23 mazx watts
GRID-N0.2 INPUT. . a0 .. 0.6 maz watt
PLATE DISSIPATION. ... .o v v einieannnn, 0000000000000a0000a00D .. 8.0mazx watts
Typical Operation:

DCPlate Voltage. . . ...... ... iiiriirireiroecrarseraararaaeraasasrrannes 350 volts
DC Grid-No:2 Voltage*. ... ... .. i iiiiieeieiersriaarcaroririeaarararrenn, 115 volts
DC Grid-No.1 Voltaget........... ..o eiirieneirannen .. —40 volts
Peak RF Grid-No.1 Voltage. .. 48 volts
DC Plate Current. .. ... 60 ma
DC Grid-No.2 Current..... .. b1 ma
DC Grid-No.1 Current (AppProx.). . ....ovoierieneneurarriaraanns ... 1.4 ma
Driving Power (ADDPrOX.) ..o .n ittt it ai i atr s aiar e rans 0.1 watt
Power Output (APProX.) . . .ottt et eat i ia i aaen s 14 watts

* Obtained from a separatesource, from a potentiometer, or from plate supply through a series resistor

of 45000 ohms. )
t Obtained from fixed supply, by grid-No.1 resistor of 30000 ohms, by cathode resistor of 600 ohms, or

by a combination of methods.
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. (s) HIGH-MU TWIN POWER TRIODE
T, [
e/ \e ul Glass octal type used as class B amplifier
in output stage of radio receivers. Outline 31,
OQUTLINES SECTION. For electrical charac- 6Y7-G
‘ | 'o teristics, refer to type 79. Heater volts (ac/dc),

" 6.3; amperes, 0.6. This is a DISCONTINUED
type listed for reference only

? FULL-WAVE VACUUM RECTIFIER

e o Glass type used in power supply of radio
\ receivers. Qutline 32, OUTLINES SECTION.
Heater volts (ac/de), 12.6 in series heater ar-

H le rangement and 6.3 in parallel arrangement; 625
\ amperes, 0.4 (series), 0.8 (parallel). Maximum
°$° ac plate voltage per plate is 230 volts, and

maximum de output current is 60 ma. Thisis a

o H DISCONTINUED type listed for reference
only.
GT2 (4 )
HIGH-MU TWIN POWER TRIODE
PT2 / \ 1) Glass octal type used as class B amplifier
o ° in output stage of radio receivers. Outline 31,
OUTLINES SECTION. Tube requires octal 6Z7 G
socket. Heater volts (ac/de), 6.3; amperes 0.3. -

H " w  Typical operation and maximum ratings as

class B power amplifier: plate volts, 180 max;
0 o grid volts, 0; peak plate ma. per plate, 60 max;
NC [ 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 320 milliwatts applied between grids. For typical operation as a resistance-coupled amplifier,
refer to Chart 21, RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally
for renewal purposes.

FULL-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
radio equipment where economy of power is
important. Outline 31, OUTLINES SECTION.

2
o Tube requires octal socket and may be mounted 6ZY5 _G

in any position. Heater volts (ac/dc), 6.3;

e e amperes, 0.3. Maximum ratings: peak inverse
H ‘/ H  plate volts, 1250; peak plate ma. per plate,
0 o 120; de output ma., 40; peak heater-cathode

NC 2 volts, 450. This type is used principally for

renewal purposes.

Typical Operation: FULL-W AVE RECTIFIER

Filter Input Capacitor Choke
AC Plate-to-Plate Supply Voltage (rms) .................... 650 900 volts
Filter Input Capacitor. . . . ... ..o oo 4 = uf
Min. Total Effective Plate-Supply Impedance per Platetf...... 225 = ohms
Min. Filter-Input Choke. . ....... ...t - 13.5 henries
DC Output CULFEnt. . oo v v vv v e it et i eeee s 40 40 ma

+ When a filter-input capacitor larger than 4 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

Glass lock-in type used as detector, ampli-
fier, or oscillator in radio equipment. Outline 14,
OUTLINES SECTION. Tube requires lock-in 7A4
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Maximum ratings, typical operating conditions,
and curves for type 7A4 are the same as for
metal type 6J5.
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BEAM POWER AMPLIFIER

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.

Outline 19, 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 maz); grid-No.2 volts, 110 (125 maz);

plate dissipation, 5.5 max watts; grid-No.2 input, 1.2 maz watts; grid-No.1 volts, 7.5; plate ma., 40;

grid-No.2 ma., 8; plate resistance, 16000 ohms; transconductance, 5800 umhos; load resistance, 2600
ohms; maximum-signal output watts, 1.5.

TWIN DIODE

Glass lock-in type used as detector, low-
voltage rectifier, or ave tube. Outline 14, QOUT-
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 volts
per plate (rms), 150; d¢ 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 14, OUTLINES
SECTION. Tube requires lock-in socket. Heater
volts (ac/dc), 6.8; amperes, 0.3. For maximum
ratings, typical operation, and curves, refer to
metal type 6SK7.

OCTODE CONVERTER

Glass lock-in type used as converter in

superheterodyne circuits. Outline 14, OUT-

7 A8 LINES SECTION. Tube requires lock-in sock-

et. Heater volts (ac/dc), 6.3; amperes, 0.15.

Typical operation and maximum ratings as fre-

quency converter: plate volts, 250 (300 max);

grids-No.3-and-No.5 volts, 100 mazx; grid-No.2

supply volts, 250 (800 max) applied through

20000-ohm dropping resistor properly bypassed; grid-No.2 volts, 165 (200 maz); plate dissipation, 1 mazx

watt; grids-No.3-and-No.5 input, 0.3 maz watt; grid-No.2 input, 0.75 max watt; grid-No.4 volts,

-3 (0 min); grid-No.1 resistor, 50060 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 3.2; grid-No.2

ma., 4.2; grid-No.l ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 550 umhos;

conversion transconductance with grid-No.1 bias of 80 volts, 2 umhos. The application of this type is
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 19,

7 AD7 OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/de), 6.3; amperes, 0.6.

Typical operation and ratings as class A; video

amplifier: plate volts, 300 max; grid-No.2 volts,

160 max; plate dissipation, 10 max watts; grid-

No.2 input, 1.2 max watts; cathode resistor, 68

ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance, 300000 ohms; transconductance, 9500 zmhos,

MEDIUM-MU TWIN TRIODE GT2 ]

Glass lock-in type used as voltage amplifier
or phase inverter in radio equipment. Qutline PT>
7 n F7 14, OUTLINES SECTION. Tube requires lock-

in socket. Heater volts (ac/dc), 6.3; amperes,
0.3. Ratings and characteristics as class A:
amplifier (each section): plate volts, 250 (300 KTp
max); cathode resistor, 1100 ohms; plate ma.,
9; transconductance, 2100 pumhos; amplification
factor, 16; plate resistance, 7600 ohms. H Bgs H
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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
14, OUTLINES SECTION. Tube requires 7AG7
lock-in socket. Heater volts (ac/de¢). 6.3; am-
peres, 0.15. Maximum ratings and character-
istics as class A: amplifier: plate and grid-No.2
volts, 250 (300 max); plate dissipation, 2 max
watts; grid-No.2 input, 0.75 maxr watt; grid
No.3 and internal shield connected to cathode at socket; plate resistance {approx.), 0.75 megohm;
transconductance, 4200 umhos; grid-No.1 bias for plate current of 10ua, -10; cathode resistor, 250 ohms;
plate ma., 6; grid-No.2 ma., 2. The application of this tvpe is similar to that of miniature type 6BHS.

N B REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf amplifier in
high-frequency and wide-band applications.
Qutline 14, OUTLINES SECTION. Tube re-
quires lock-in socket. Heater volts (ac/dc), 6.3; 7AH 7
amperes, 0.15. Maximum ratings and character-
K istics as class A; amplifier: plate and grid-No.2

volts, 250 (300 max): plate dissipation, 2 max

watts; grid-No.2 input, 0.7 max watt; cathode

8s 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.

HIGH-MU TRIODE

Glass lock-in type used in resistance-
coupled amplifier circuits. Outline 14, OUT- 7B4
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 6SFb5.

POWER PENTODE

Glass lock-in type used in output stage of
radio receivers. Qutline 19, OUTLINES SEC- 785
TION. Tube requires lock-in socket. Heater
volts (ae/de), 6.3; amperes, 0.4. Except for
interelectrode capacitances, this type is the
same electrically as glass-octal type 6K6-GT.

TWIN DIODE—HIGH-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and avc tube. Outline 14,
QUTLINES SECTION. Tube requires lock-in 7B6
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
Except for interelectrode capacitances, this
type is the same electrically as metal type
6SQ7.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers employing ave. Outline 14,
OUTLINES SECTION. Tube requires lock-in 7B7
socket. Heater volts (ac/de), 6.3; amperes, 0.15.
Typical operation as class A: amplifier: plate
volts, 250 (300 max); grid-No.2 volts, 100 max;
grid-No.l volts, -3; grid No.3 connected to
cathode at socket; plate ma., 8.5; grid-No.2
ma., 1.7; plate resistance, 0.75 megohm; transconductance, 1750 umhos; transconductance at bias of
—40 volts, 10 umhos. The application of this type is similar to that of metal types 6SK7 and 68S7.
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PENTAGRID CONVERTER

Glass lock-in type used as frequency con-
verter in superheterodyne circuits. Qutline 14,
788 OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.
Except for interelectrode capacitances, this type
is the same electrically as metal type 6A8.

BEAM POWER AMPLIFIER Ne
()

Glass lock-in type used as output amplifier
in radio receivers. Outline 19, OUTLINES
7C5 SECTION. Tube requires lock-in socket. Heat~
er volts (ac/dc), 6.83; 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 6AQ5.

TWIN DIODE-—HIGH-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube. Outline 14,
OUTLINES SECTION. Tube requires lock-in
socket. Heater volts {ac/dc¢), 6.3; amperes, 0,15,
7C6 Typical operation of triode unit as class A;
amplifier: plate volts, 250 (300 max); grid volts,
-1; plate ma., 1.3; plate resistance, 0.1 megohm;
transconductance, 1000 umhos. For diode oper-
ation curves and triode application, refer to
metal type 6SQ7.

SHARP-CUTOFF PENTODE

Glass lock-in type used as biased detector

or rf amplifier. Outline 14, OUTLINES SEC-

7c7 TION. Tube requires lock-in socket. Heater

volts (ac/dc), 6.3; amperes, 0.15. Typical op-

eration as class A, amplifier: plate volts, 250

(300 max); grid-No.2 volts, 100 max; grid-No.1

volts, —3 (0 min); grid No.3 and internal shield

connected to cathode at socket; plate resistance

(approx.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; transconductance, 1300 umheos. The application
of this type is similar to that of metal type 6SJ7 and glass-octal type 6 W7-G.

KINESCOPE

Directly viewed picture tube used

7D P4 in television receivers. Employs a high-

efficiency white fluorescent screen util-

izing phosphor No.4 of the sulfide type.

For curve showing spectral-energy

emission characteristic of this phosphor, refer to type 12LP4-A. The TDP4 has

electrostatic focus and magnetic deflection to provide a rectangular picture with

rounded corners about 514 x 4 inches or a rounded-end picture 63% x 434 inches.

Has a deflection angle of approximately 50°. Tube requires duodecal twelve-con-

tact socket and may be mounted in any position. Qutline 45, OUTLINES SEC-

TION. For installation and handling considerations, refer to ELECTRON TUBE
INSTALLATION SECTION.

volts

HEATER VOLTAGE (AC/DC) . « . e vt eeeeeeueruasnsoesasasonsacecuasussssanns g a 2
0 ampere

HEATER CURRENT. o .00t ttvteeeaeeatotsasuosuussoioiasssesanssnsisseoas
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DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.l1 to All other Electrodes. ... . ... ittt irenneeranns 6 ppf
Cathode to All Other Electrodes. .. ...........coccvrnnn o 5 upf
External Conductive Coating to Anode No.2. .. ... .. ...coviineinn, { 1500 maz sl
400 min puf
Maximum Rotings:
ANUDE-NO0.2 VOLTAGE¥* 8000 mazx voits
ANODE-NO.1 VOLTAGE. . .ttt vvermennnronnennaanennss .. 2400 max volts
GRID-NO.2 VOLTAGE. . . ....ivinennanns 0 00D0000000000000000000000a0000T 410 mazx volts
GR18-NoO.1 VOLTAGE:
Negative bias value . 125 mazx volts
Positive bias value......... 0 mazx volts
Positive peak value 2 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not exceeding 15 seconds. ......... 410 maz volts
After equipment warm-up period. «......... ... il 150 max volts
Heater positive with respect to cathode. . . ... ... ... ... .. ..., 150 mazx volts
Typical Operation:
Anode-No.2 Voltage®. . ... ... e 6000 volts
Anode-No.l Voltage for Focus®. .. ... 1215 to 1645 volts
Grid-No.2 VOltage. . ..o vvv vttt it iie i ieaae e aa e eanans volts
Grid-No.1 Voltage for Visual Extinction of
Undeflected Focused Spot........ -27 to -63 volts
Maximum Anode-No.1 Current Range -15 to +10 ua
Maoximum Circuit Vaolue:
Grid-No.1-Circuit Resistance. ... ... ... ... ... i 1.5 max megohms

* The produect of anode-No.2 voltage and average anode-No.2 current should be limited to 6 watts.
© With the combined grid-No.1-bias voltage and video-signal voltage adjusted to produce a bighlight

brightness of 12 foot-lamberts on a 514" x 4/ picture area.

TWIN DIODE—MEDIUM-MU TRIODE

Glass lock-in type used as combined de-

OUTLINES SECTION. Tube requires lock-in
socket. Heater volts (ac/de), 6.3; amperes, 0.3.
For maximum ratings, typical operation, and
curves, refer to miniature type 6BF6.

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Glass lock-in type used as combined de-

OUTLINES SECTION. Tube requires lock-in
gsocket. Heater volts (ac/dc), 6.3; amperes, 0.3.
Typical operation and maximum ratings of
pentode unit as class A: amplifier: plate volts,
S 250 (800 max); grid-No.2 volts, 100 max; plate
H e8s H dissipation, 2 max watts; grid-No.2 input, 0.3

tector, amplifier, and ave tube. Outline 14, 7E6

tector, amplifier, and ave tube. Outline 14, 7E7

maz watt; cathode-bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance,
1300 wmhos; 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 6SQ7.

GTo GT
' HIGH-MU TWIN TRIODE

p72 Pr, Glass lock-in type used as phase inverter or

LINES SECTION. Tube requires lock-in

e o - socket. Heater volts (ac/de), 6.3; amperes, 0.3.

K12 TI For maximum ratings, typical operation as class

A, amplifier, and curves, refer to glass-octal
type 6SL7-GT.

resistance-coupled amplifier. Qutline 14, OUT- 7F7

*©
2
O,
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MEDIUM-MU TWIN TRIODE

Glass lock-in type used as amplifier or oscil-

lator in radio equipment. Outline 10, OUT-

7F8 LINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 6.3; amperes, 0.3.

Typical operation and maximum ratings as

class A1 amplifier (per unit): plate volts, 250

(300 mazx); cathode resistor, 500 ohms; plate

ma., 6.0; tranaconductance, 3300 gmhos; am-

plification factor, 48; grid bias for plate current of 10 pa., —11; grid-circuit

SHARP-CUTOFF PENTODE

Glass lock-in type used in video amplifiers

of television receivers and .in other applications

requiring high transconductance. Qutline 14,

7G7 OUTLINES SECTION. Tube requires lock-in

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

0.45. Typical operation and maximum ratings

as class A; amplifier: plate volts, 250 (300 max);

grid-No.2 volts, 100 max; plate dissipation, 1.5

max watts; grid-No.2 input, 0.3 max watt; grid-No.1 volts, —2; grid No.3 and internal shield con-~

nected to cathode at socket; plate resistance (approx.), 0.8 megohm; transconductance, 4500 umhos;

grid-No.1 bias for cathode-current cutoff, —7; plate ma., 6; grid-No0.2 ma., 2.0. The application of this
type is similar to that of miniature type 6AUS.

KINESCOPE o2 “zpz

Directly viewed picture tube used in tele-

vision receivers. Features a white fluorescent

7G P4 screen and utilizes electrostatic focus and de-

flection to provide a picture about 534 x 4

inches. Qutline 46, OUTLINES SECTION.

Tube has medium-shell diheptal 12-pin base.

Except for base connections and within its max-

imum ratings (anode-No.2 and grid-No.2 volts,

4000 mazx; anode-No.1 volts, 1500 maz), this type is identical with type 7JP4. The 7JP4 may be used

to replace the 7GP4 provided no connections are made to pins 4 and 12. The 7GP4 is a DISCON-
TINUED type listed for reference only.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier

in radio receivers. Outline 14, OUTLINES

7H 7 SECTION. Tube requires lock-in socket.

Heater volts (ac/dc), 6.3; amperes, 0.3, Typical

operation and maximum ratings as class A am-

plifier: plate volts, 250 (800 mazx); grid-No.2

volts, 150 maz; plate dissipation, 2.5 max watts;

grid-No.2 input, 0.5 max watt; grid No.3 and in-

ternal shield connected to cathode at socket; cathode resistor, 180 ohms; plate resistance (approx.), 0.8

megohm; transconductance, 4000 pmhos; grid-No.l volts for transconductance of 35 umhos, —19; plate
ma., 10; grid-No.2 ma., 3.2. The application of this type is similar to that of miniature type 6BAS6.

TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined oscil-
lator and heptode mixer in radio receivers. Out-
7J7 line 14, OUTLINES SECTION. Tube requires
lock-in socket. Heater volts (ac/dc), 6.3; am-
peres, 0.3. For maximum ratings and typical
operation, refer to glass-octal type 6J8-G.
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KINESCOPE

Directly viewed picture tube used
in television receivers and in oscillo- 7J P4
graph equipment. Employs a high- effi-
ciency white fluorescent screen utiliz-
ing phosphor No.4 of the sulfide type.
For curve showing spectral-energy emission characteristic of this phosphor, refer
to type 12LP4-A. The 7JP4 has electrostatic focus and deflection to provide a
rectangular picture with rounded corners about 54 x 4 inches or a rounded-end
picture 614 x 4-7/8 inches.

HEATER VOLTAGE (AC/DC). v\ ivitit vt ieint ittt anteeaieeneeanns 6.3 volts
HEATER CURRENT . . .ttt tuttttiniens s taeeneeieuerineeneeeeernonns 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.1 to All Other Electrodes. . .............c.iiiiiiianeinnne 6 upf
Cathode to All Other Electrodes. .. .......... ... .0 iiiiiiiinuinnnns 5 upf
DhitoDJzevevevnennn... 3 unf
DIstoDJi. o vvvieinnnns 0000000000000 00000000000a00000000000 2 ma
DJ: to All Other Electrodes 9 uuf
DJ:z to All Other Electrodes. 8 uuf
DJs to All Other Electrodes. 7 s
DJa to All Other Electrodes 7 rma
Maximum Ratings:
ANODE-NO.2 AND GRID-NO.2 VOLTAGE]. . .. ..ottt nnnanns 6000 max volts
ANODE-NO.1 VOLTAGE. . .+ttt ittt it ittt ittt iiiaaannans 2800 mazx volts
GRID-NoO.1 VOLTAGE:
Negativebiasvalue. ... ... .. .. . . . 200 max volts
Positivebiasvalue. .......... ... ... ... .. oLl 0 maz volts
Peak positive value 2 mazx volts
PEAK VOLTAGE BETWEEN ANODE NO.2 AND ANY DEFLECTING ELECTRODE. . . 750 maz volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not exceeding 15 seconds........ 410 mazx volts
After equipment warm-up period. ... ........ .. .. .., 125 mazx volts
Heater positive with respect to cathode. ............................ 125 maz volts
Typical Operation:
Anode-No.2 Voltage}. ..................... 4000 6000 volts
Anode-No.l Voltage for focus............... 1080 to 1600 1620 to 2400 volts
Grid-No.1 Voltage. . ..............ccovu.n. 48 to 112 75 to 168 volts
Maximum Anode-No.l Current Range....... -15 to +10 -15 to +10 ua
Deflection Factors:
DJiand DJz.cevueeeennniiienennnne 124 to 164 186 to 246 volts de/in
DJsand DJacovveeenniiiiiiiin.t, 100 to 136 150 to 204 volts de/in
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. ... .......... ..t iiiirinennann 1.5 max megohms
Resistance in any Deflecting-Electrode Circuitf. ... ..................... 5.0 max megohms

1 The product of anode-No.2 voltage and average anode-No.2 current should be limited to 6 watts.
1 It is recommended that the deflecting-electrode-circuit resistances be approximately equal.

INSTALLATION AND APPLICATION

The base pins of the 7JP4 fit in the medium diheptal twelve-contact socket
and the tube may be mounted in any position. The socket, however, should not be
used to support the tube but should have flexible leads and be allowed to move
freely. The tube should be supported by a padded mechanism about the neck and
by a cushioned ring or saddle arrangement near the screen end. Outline 46, OUT-
LINES SECTION.

Deflecting electrodes DJ, and DJ, are nearer the screen; deflecting electrodes
DJ; and DJ, are nearer the base. When DJ, is positive with respect to DJ,, the spot
is deflected toward pin 5; when DJ; is positive with respect to DJ,, the spot is
deflected toward pin 2.

For installation and handling considerations, refer to ELECTRON TUBE
INSTALLATION SECTION.
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TWIN DIODE—HIGH-MU TRIODE

Glass locle-in type used as FM detector and
audio amplifier in circuits which require diode
7K7 and triode units with separate cathodes. Qutline
14, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 6.3; amperes,
0.3. For ratings and typical operation, refer to
glass-octal type 6AQ7-GT.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf and if ampli-

fier in radio equipment. Qutline 14, OUTLINES

7L7 SECTION. Tube requires lock-in socket.

Heater volts (ac/dc), 6.3; amperes, 0.3. Typical

operation and maximum ratings as class A; am-

plifier: plate volts, 250 (300 maz); grid-No.2

volts, 100 (126 max); grid-No.l volts, -1.5;

grid No.3 tied to cathode at socket; cathode

resistor, 250 ohms; plate ma., 4.5; grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; trans-
eonductance, 3100 umhos. The application of this type is similar to that of miniature type 6AUS6.

(e3¢
MEDIUM-MU TWIN TRIODE 2

Glass lock-in type used as voltage amplifier P, PTy
or phase inverter in radio equipment. Outline o e
7N7 19, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/dc), 6.3; amperes,
0.6. For maximum ratings and typical operation Krz
of each triode unit, refer to metal type 6J5. The o ™) °
application of this type is similar to that of e
glass-octal type 6SN7-GT. H 8 H

O
E

PENTAGRID CONVERTER

Glass lock-in type used as converter in

superheterodyne circuits. Outline 14, OUT-

7Q7 LINES SECTION. Tube requires lock-insocket.
Heater volts (ac/dc), 6.3; amperes, 0.3. For

maximum ratings, typical operation in conver-
ter service, and curves, refer to metal type 6SA7.

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Glass lock-in type used as combined de-

tector, amplifier, and ave tube. Qutline 14, OUT-

7R7 LINESSECTION. Tube requireslock-in socket.

Heater volts (ac/de), 6.3; amperes, 0.3. Typical

operation and ratings of pentode unit as class

A amplifier: plate volts, 250 maz; grid-No.2

volts, 100 max; plate dissipation, 2 max watts;

grid-No.2 input, 0.25 max watt; grid-No.l

volts, —1 (0 min); plate resistance (approx.), 1.0 megohm; transconductance, 3200 umhos; plate ma., 5.7;

grid-No.2 ma., 2.1, grid-No.1 volts for transconductance of 10 umhos, -20. Refer to type 6SQ7 for
diode operation curves.

S
H Bs H

e Ganp
TRIODE—HEPTODE CONVERTER 3np

Glass lock-in type used as combined triode

oscillator and heptode mixer in radio receivers.

7S7 Outline 14, OUTLINES SECTION. Tube re-

. quires lock-in socket. Heater volts (ac/dc), 6.3;

amperes, 0.3. Typical operation of heptode unit:

plate volts, 250 (300 mazx); grids-No.2-and-No.4

volts, 100 max; grid-No.l volts, —2; plate re-

sistance, 1.25 megohms; conversion transcon-

ductance, 525 umhos; plate ma., 1.8; grids-No.2-and-No.4 ma., 3.0. Typical operation of triode unit:

plate supply volts, 250 (300 max) applied through a 20000-ohm dropping resistor bypassed by a 0.1-uf
capacitor; grid resistor, 50000 ohms; plate ma., 5.0; total cathode ma. (both units), 10.2.
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SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers. Outline 14, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater 7V7
volts (ae/dc), 6.3; amperes, 0.45. Typical oper-
ation and maximum ratings as class A1 amplifier:
plate volts and grid-No.2 supply volts, 300 mazx;
grid-No.2 series resistor, 40000 ohms; plate
dissipation, 4 max watts; grid-No.2 input,

0.8 maz watt; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 min ohmas; plate
resistance, 0.3 megohm; transconductance, 5800 umhos; plate ma., 10; grid-No.2 ma., 3.9; grid-No.1
bias for plate current of 10 pa., —16.The application of this type issimilar to that of miniature type 6AU6.

b

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in radio receivers. Outline 14, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater 7W7
volts (ac/dc), 6.3; amperes, 0.45, This type is
the same as type 7V7 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. Outline
19, 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 max);
grid volts, —1; amplification factor, 100; plate
resistance, 67000 ohms; transconductance, 1500
pmhos; plate ma., 1.9,

. FULL-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of
automobile radio receivers and .compact ac-
operated receivers. Outline 14, OUTLINES
SECTION. Tube requires lock-in socket. Heater 7Y4
volts (ac/de), 6.3; amperes, 0.5. Maximum
ratings: peak inverse plate volts, 1250; peak
plate ma. per plate, 180; dc output ma., 70;
peak heater-cathode volts, 450. For typical op-
eration, refer to miniature type 6X4.

FULL-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of
automobile and ac-operated radio receivers.
Qutline 19, OUTLINES SECTION. Tube re- 7Z4
quires lock-in socket. Heater volts (ac/dc), 6.3;
amperes, 0.9. Maximum ratings: peak inverse
plate volts, 1250; peak plate ma. per plate, 300;
de output ma., 100; peak heater-cathode volts,

450.
Typical Operation: FULL-W AVE RECTIFIER
Filter Input Capacitor Choke

AC Plate-to-Plate Supply Voltage (rms) 650 900 volts
Filter-Input Capacitor. . ........ ... .. .. e .. 4 - M3
Min. Total Effective Plate-Supply Impedance per Platef. .. .. 75 - ohms
Min. Filter-Input Choke. ... ....cooiuriiiiinnrnaarinan - 6 henries
DC Output CUTTeNt. « v vt v e e et ia s aasas et neens 100 100 ma

t 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.
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il

KINESCOPE

Directly viewed picture tube used in tele-

vision receivers. Employs a white fluorescent

9AP4 screen having medium persistence and high
efficiency. It utilizes electrostatic focus and mag-

netic deflection to provide a picture about 7-1/8

by 5-3/8 inches. Maximum diameter is 9-1/8

inches; maximum overall lengthis 21-3/8 inches.

Tube requires six-contact socket. Refer to type

12AP4 for maximum ratings, characteristics, and typical operation. For handling and safety consider-
ations, refer to ELECTRON TUBE INSTALLATION SECTION. This is a DISCONTINUED type

[ G
10, (&),
5000 ohmas; transconductance, 1600 umhos; load resistance, 10200 ohms; undistorted output watts, 1.6.
This is a DISCONTINUED type listed for reference only. Replace by transmitting type 10-Y.

listed for reference only.

POWER TRIODE

Glass type used as an audio-frequency am-

plifier. Outline 41, OUTLINES SECTION.

-Io Tube requires four-contact socket and should
be operated in vertical position with base down.

Filament volts (ac/dc), 7.5; amperes, 1.25.

Typical operation as class A: af power amplifier:

plate volts, 425 max; grid volts, —40; peak af

grid volts, 35; plate ma., 18; plate resistance,

KINESCOPE

10BP4 Directly viewed picture tubes used

in television receivers. Both types fea-

] o B P4- A ture a high-efficiency, white fluorescent
screen utilizing phosphor No.4 of the

sulfide type on a practically flat face.

For curve showing spectral-energy emission characteristic of this phosphor, refer to
type 12L.P4-A. The face plate of the 10BP4-A is made of RCA ‘‘Filterglass” to pro-
videincreased contrast. Type 10BP4-A supersedes type 10BP4. Both types have
a deflection angle of approximately 52° and contain an ion-trap electron gun re-
qulrlng an external, double-field magnet. They utilize magnetic focus and magnet-~
ic deflection to provide a rounded-end picture 93% x 7 inches or a rectangular

picture with rounded corners about 8 x 6 inches.

HEATER VOLTAGE (AC/DC) . .. .ottt ittt it

HEATER CURRENT .. ...\ttt ittt e e i et et e e e,

DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.1 to All Other Electrodes. . ...............................
Cathode to All Other Electrodes. ., .............. . coiviviinerennn,.

GRID-NQ.1 VOLTAGE:

Negative bias value . .. ... ... ... .0 iiiiiiiin e,
Positive bias value. ... ... .. ... .. .. e,

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:

During equipment warm-up period not exceeding 15 seconds. ......
After equipment warm-up period. ............ .. .0 iiiiiian.,
Heater positive with respect to cathode.............. Ceer e

Typical Operation:

Anode Voltage®¥* . . .. .. . ... ... .. . i, 9000
Grid-No.2 Voltage. . .............oiiviiiiinaaan,. 250
Grid-No.1 Voltage for Visual Extinction of Undefiected

Focused Spot.....c.iiiiiirenennncarnrinannnns -27 to -63

-]

{ 2000 max

=27 to -63

volts
ampere

pnf
upf
upf
uuf

volts
volts

volts
volts
volts

volts
volts
volts

volts
volts

volts
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Maximum Circuit Value:

Grid-No.1 Circuit Resistance. ... . ... .oiuriiiiiiiiaaiieniannann. 1.5 max megohms
* The product of anode voltage and average anode current should be limited to 6 watts,
** Brilliance and definition decrease with decreasing anode voltage. In general, the anode voltage
should not be less than 8000 volts.

INSTALLATION AND APPLICATION

The 10BP4 was supplied formerly with a duodecal seven-pin base requiring a
duodecal twelve-contact socket, but now has a duodecal five-pin base like the
10BP4-A to permit use with either a duodecal five-contact segment socket, or a
duodecal twelve-contact socket. Both types may be mounted in any position. The
socket should not be used to support the tube, but should have flexible leads and be
allowed to move freely. The tube should be supported by a cushioned ring or
saddle arrangement near the screen end of the tube, and by the deflecting yoke.
The conductive coating on the exterior of the bulb must be grounded. Connection to the
coating may be made by means of a soft brush contact attached to the deflection
yoke. A contact area of at least 4 square inch should be used in making this con-
nection to the external coating. Outline 47, OUTLINES SECTION.

For installation and handling considerations, refer to the ELECTRON TUBE
INSTALLATION SECTION. For the recommended sequence of adjustments in
lining up either the 10BP4 or 10BP4-A with its associated components, refer to

type 12LP4-A.
KINESCOPE ]0FP4-A

For technical data, see page 317.

DETECTOR AMPLIFIER n

Glass types used as detectors and ampli-
fiers in battery-operated receivers. Filament
volts (de), 1.1; amperes, 0.25, Typical operation
as class A amplifier: plate volts, 135 mazx;
grid volts, —10.5; plate resistance, 15500 chms;
transconductance, 440 pmhos; plate ma., 3.
These are DISCONTINUED types listed for
reference only. ' 12

POWER PENTODE

Glass type used as output amplifier in
ac/dc radio receivers. Outline 32, OUTLINES |
SECTION. Heater volts (ac/de), 12.6 in series '|2A5
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 volts,
—25; plate ma., 45; grid-No.2 ma., 8; plate re-
sistance, 35000 ohms; transconductance, 2400 umhos; load resistance, 3300 ohma; output watts, 3.4
This is a DISCONTINUED type listed for reference only.

RECTIFIER—POWER PENTODE

Glass type used as combined half-wave
rectifier and power amplifier. Outline 34, OUT-
LINES SECTION. Tube requires small seven- 'I 2A7
contact (0.75-inch, pin-circle diameter) socket.
Heater volts (ac/de), 12.6; amperes, 0.3. Typi-
cal operation of pentode unit as class A; ampli-
fier: plate volts and grid-No.2 volts, 135 max;
grid-No.1 volts, —13.5; load resistance, 13500
ohms; plate resistance, 100000 ohms; transconductance, 975 umhos; cathode resistance,1175ohms; plate
ma., 9; grid-No.2 ma., 2.5; output watts, 0.55. Maximum ratings of rectifier unit with capaciter-input
filter: ac plate volts (rms), 125; de output ma., 30. This type is used principally for renewal purposes.
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PENTAGRID CONVERTER

Glass octal type used as converter

-I2A8 GT in ac/dc receivers. Outline 23, OUT-
- LINES SECTION. Heater volts

(ac/dc), 12.6; amperes, 0.15. Except

for heater rating, this type is identical
with glass-octal type 6A8-GT.

MEDIUM-MU TWIN TRIODE

Glass octal tube used as audio amplifier in o
radio equipment. Outline 17, OUTLINES SEC- T2
TION. Tube requires octal socket. Heater volts
]2AH 7—GT (ac/de), 12.6; amperes, 0.15. Typical operation
as class A amplifier: plate volts, 180 maz; grid KTZ
volts, —6.5; amplification factor, 16; transcon-
ductance, 1900 umhos; plate resistance, 8400
ohms; plate ma., 7.6; grid-bias volts for plate
current of 10 ua, -16.

TWIN DIODE

]2 AL 5 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.

Outline 9, OUTLINES SECTION.

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, this type is
identical with miniature type 6ALS5.

KINESCOPE G2

Directly viewed picture tube used in tele-

vision receivers. Employs white fluorescent

]2AP4 screen having medium persistence and high ef-

ficiency. It utilizes electrostatic focus and mag-

netic deflection to provide a picture about 934

by 7% inches. Maximum diameter is 12-3/16

inches; maximum overall length is 253§

inches. Tube requires six-contact socket. For

handling and safety considerations, refer to ELECTRON TUBE INSTALLATION SECTION. This
is a DISCONTINUED type listed for reference only.

P

HEATER VOLTAGE (AC/DC). . ... i ittt iiinaeeeansassnareersnsananssssnn 2.5 volts
HEATER CURRENT. . ..ttt ittty ettt ssannacassoasnanaassonnnes 2.1 amperes
DIRECT INTERELECTRODE CAPACITANCE:
Grid No.1 to All Other Electrodes. .. ......cvoiiuiiiiinieiseesscrnnnunnsns 9 ppf
Maximum Ratings:
ANODE-NO.Z VOLTAGE . ¢4 et tvvattnuunistesessessentnsssnnsiosssinssenssos 7000 max volts
ANODE-NO.1 VOLTAGE .. 2000 max volts
GRID-N 0.2 VOLTAGE. 300 max volts
GRID-NO.1 VOLTAGE:
Negative bias value. .. JS PN v .. 125 maz volts
Positive bias value. . 0000000000006000 .. oo 0 max volts
Positive peak value.. ... vvviitiiiiiiiiiieaeeaaariretiotteannatneeens 2 max volts
Typical Operation:
Anode-No.2 VoltageY . .. ............. 6000 7000 volts
Anode-No.1 Voltage Rang 1020 to 1530 1192 to 1788 volta
Grid-No.2 Voltage............... 250 250 voits
Grid-No.1 Voltage for Visual Extinc

Undeflected Focused Spot. . .................. -20 to -60 -20 to —60 volta
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Maximum Circvit Valve: \
Grid-No.1-Circuit Resistance. . . ... ...ttt 5 max megohms

9 Brilliance and definition decrease with decreasing anode-No.2 voltage. In general, anode-No.2 voltage
should not be less than 6000 volts.

BEAM POWER AMPLIFIER ]2AQ5\

For technical data, see page 317.

TWIN DIODE—
HIGH-MU TRIODE

Miniature type used as a com-
bined detector, amplifier, and ave tube
in compact ac/dc radio receivers. Out- ] 2AT6
line12, OUTLINES SECTION. Heat-
er volts (ac/de), 12.6; amperes, 0.15.
Except for the heater rating, this type
is identical with miniature type 6AT6.

HIGH-MU TWIN TRIODE

Miniature type used as grounded-
grid amplifier or frequency converter ] 2AT7

in the FM and television broadcast

bands. Outline 13, 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 Series Paralle
HEATER VOLTAGE (AC/DC) . .\ttt t ettt ie e eeee e 12.6 6.3 volts
HEATER CURRENT. . ...\ttt i tie it et enenennn 0.15 0.3 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Gridto Grid . .. ... .. e 0.005 mazx ppf
Plate to Plate . . ... ... ...ttt 0.4 mazx puf

Grid to Plate (Each Unit). . ......... i puf
Input (Each Unit). ... ... ... ... ... . i, 2.2 puf
Output (Unit No.1}. .. ...t 0.5 puf
Output (Unit NO.2). ... ...t 0.4 puf
2.4

Heater to Cathode (Each Unit). . .......... ... ...y puf
Grounded-Grid Operation
Plate to Cathode (Each Unit) .. ... ... ... ... ... ... iueinrnn 0.2 puf
Input (Cathode to Heater and Grid—Each Unit). ............. 4.6 upf
Output (Plate to Heater and Grid—Each Unit). ............... 1.8 upf
Maximum Ratings: CLASS A, AMPLIFIER (Each Unit)
PLATE VOLTAGE. . .. ottt ittt e i e e et e et it eanaas 300 max volts
GRID VOLTAGE, Negative Bias Value. .. ................... ... ..., ~-50 mazx volts
PLATE DISSIPATION. . . ... i e it 2.5 max watts
PrAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . .. ............. ... ... .. 90 mazx volts
Heater positive with respect to cathode. . . ......................... 90 max volts
Characteristics:
Plate Voltage. . .. ... ... i 100 250 volts
Cathode ReSiStOr. . .. ... ..ottt 270 200 ohms
Amplification Factor. .. ...... ... ... i 60 60
Plate Resistance (APDrOX.). . .. ..ottt inineenerennnen. 165000 10900 ohms
TranscondUctanCe. . . ... ..ottt 4000 5500 pmhos
Grid Bias (Approx.) for plate'current of 10pua. ... ............ -5 -12 volts
Plate CUITent. ... oottt ittt it iii i i eaeens 3.7 10 ma



RCA RECEIVING TUBE MANUAL
— |

AVERAGE PLATE CHARACTERISTICS
FOR EACH UNIT
—T

T T T T
TYPE I12AT7

£¢=12.6 VOLTS

SERIES HEATER ARRANGEMENT

G

Y S
3“ :.,"7 ya S
H 3 ; N
v 0(9/ // /A
¢ /] AN Al
1 ey S
L 1
[+ //I‘}O/‘ 200/ ’/04 500 600

300 4
PLATE VOLTS

82CM-T056T

SHARP-CUTOFF PENTODE

Miniature type used in compact
ac/dc radio equipment as an rf ampli-
fier especially in high-frequency, wide-

]2AU6 band applications. Outline 12, OUT-
LINES SECTION. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except
for heater rating, this type is identi-
cal with miniature type 6AUS.

MEDIUM-MU TWIN TRIODE

]2AU7 Miniature type used as phase in-

verter or amplifier in ac/dc radio

equipment and in many diversified

applications such as multivibrators or

oscillators in industrial control de-

vices. Outline 13, OUTLINES SECTION. Tube requires noval nine-contact socket

and mdy 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 (AC/DC). ..ottt viiiiiiiaee e, 12.6 6.3 volts
HEATER CURRENT. .. ... .0ttt ittt e iiai e e e e, 0.15 0.3 ampere

DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Triode Unit Ty Triode Unit T2

Grid to Plate . 1.5 puf

Input....................... .. . 1.6 puf

OULPUL. . oo e e . 0.35 wuf
Maximum Ratings:
PLATE VOLTAGE 300 max volts
PLATE DISSIPATION. . 2.756 maz watts
CATHODE CURRENT. . 20 maz ma
GRID VOLTAGE:

Negative bias value, . ... .. . .. i 50 mazx volts

Positive bias value. . ... ... i 0 mazx volts
PrAk HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............... ... ... .cciiuunnn. 180 max volts

Heater positive with respect to cathode. .......... ... ..ottt inirnnne 180 mazx volts
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Characteristics:
Plate Voltage.. . ... ... ...t 100 250 volts
Grid Voltage. . ... o i .. 0 -8.5 volts
Amplification Faetor. .. ........... ... ... .. o oL, .. 20 17
Plate Resistance (APProx.). . ... .t iitiiintirennunnennann 6500 7700 ohms
Transconductance. .. ...ttt ittt 3100 2200 upmhos
Grid Bias (Approx.) for plate current of 10pua................ - -24 volts
Plate Current. ... ... .. oi it i e 11.8 10.5 ma
Maximum Circuit Values (For maximum rated conditions):

. P . Cathode Bias. . .......... ... ... 0iiiiiiininennnnn 1.0 max megohm
Grid-Circuit Resistance { Fixed Bias. .. .......c0 i, 00000000 0.25 max megohm

AVERAGE PLATE CHARACTERISTICS

1
S T yrE12AU7

E£6.3 VOLTS
)

“,
~,

*

]

o

R

:

U,
20

~

PLATE (Ip) OR GRID (1C) MILLIAMPERES

-\Q

“S
-20

-2%].30
o el

0
PLATE VOLTS

TWIN DIODE—
HIGH-MU TRIODE

400 500

600
92CM-8378T

Miniature type used as combined ]2AV6

detector, amplifier, and ave tube in
automobile and ac-operated receivers.
Outline 12, OUTLINES SECTION.

Heater volts (ac/de), 12.6; amperes, 0.15. Except for heater rating, this type

is identical with miniature type 6AVS6.
SHARP-CUTOFF PENTODE

Miniature type used as an rf or if

amplifier up to 400 megacycles in com- ] 2AW6

pact ac/de FM receivers. Outline 12,
OUTLINES SECTION. Tube re-
quires miniature seven-contact socket

and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15.
Except for heater ratings and terminal connections, this type is identical with

miniature type 6AGS5.

HALF-WAVE VACUUM RECTIFIER ]2AX4"GT

For technical data, see page 317.

HIGH-MU TWIN TRIODE

195

Miniature type used as phase in-
verter or resistance-coupled amplifier ]2 AX7
in radio equipment and in many diver-
sified applications such as multivibra-
tors or oscillators in industrial control
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devices. Outline 13, 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 25, RESISTANCE-
COUPLED AMPLIFIER SECTION.

HEATER ARRANGEMENT Series Parallel
HEATER VOLTAGE (AC/DC). ..\ vt et e it itnerrannrunrannnn.s 12.6 6.3 volts
HEATER CURRENT. . . ..ottt tttir e tinriren s 0.16 0.3 ampere

DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Triode Unit T, Triode Unit T:

GridtoPlate. .........cooviveennnnann 0000000005600 00 1.7 1.7 npf
03 1 1.6 1.6 nuf
OULPUL. ottt ieieetetsnsacaerrostorsaneacunnenean 0.46 0.34 uuf
Maximum Ratings: CLASS A; AMPLIFIER (Each Unit)
PLATE VOLTAGE. . . ettt vt v ttttetraettoeeasesoasssancrurtrruosennsnsnanens 300 mazx volts
PLATE DISSIPATION. . ottt etttr et tnnateesasnsosotereesnanesoenonneessss 1 max watt
GRID VOLTAGE:
Negative bias value. . . .. .. . it it it ittt ieerner et eenrnnnnnnn, 50 mazx volts
Positive bias value. .. ... . i e e e e i i e e 0 max volts
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode..........ccoiiiiieneniiineenn... 180 max volts
Heater positive with respect to cathode. ...................coiiiiun... 180 max volts

TRIODE—PENTODE

Glass octal type used as combined detector

and rf or if amplifier in ac/dc receivers. Heater

-I 288 GT volts (ac/de), 12.6; amperes, 0.8. Characteristics

= of triode unit: plate volts, 90; grid volts, 0;

amplification factor, 90; plate resistance, 37000

ohms; transconductance, 2400 umhos; plate

ma., 2.8, Characteristics of pentode unit: plate

volts, 90; grid-No.2 volts, 90; grid-No.1 volts,

~3; plate resistance, 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- Gl 2
fier in ac/dec standard broadecast re- OO,
ceivers, in FM receivers, and in other L ( (5)°2
lzBAb wide-band, high-frequency applica- ‘

tions. Outline 12, OUTLINES SEC- @) Q)
TION. Heater volts (ac/dc), 12.6; by ‘-u “

amperes, 0.15. Except for heater I
ratings, this type is identical with
miniature type 6BAS6.

PENTAGRID CONVERTER

-| 2B A7 Miniature type used as converter
in ac/dcsuperheterodyne circuits espe-

cially those for the FM broadcast

band. Outline 16, OUTLINES SEC-

TION. Heater volts (ac/dc), 12.6; am-

peres, 0.15. Except for heater rating, this typeisidentical with miniature type 6BA7.
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REMOTE-CUTOFF PENTODE

H P
OO . .
- Gz Miniature type used as rf or if
amplifier in radio receivers. Outline 12, -I 2 BD6
‘ OUTLINES SECTION. Heater volts
R0, Jﬂ (ac/de), 12.6; amperes, 0.15. Except
1S o
Gy

for heater rating, this type is identical
with miniature type 6 BD6.

PENTAGRID CONVERTER

Miniature type used as converter
ca in ac/de receivers for both standard
\ ‘ broadcast and FM bands, Outline 12, ]2BE6
x G) Q) OUTLINES SECTION. Heater volts
A e (ac/de), 12.6; amperes, 0.15. Except
& for heater rating, this type is identical
with miniature type 6BE6.

TWIN DIODE—MEDIUM-MU TRIODE ]28F6

For technical data, see page 317.

MEDIUM-MU TWIN TRIODE ]2BH7

For technical data, see page 318.

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Metal type used as combined detector,

amplifier, and ave tube in ac/de receivers. Out- ]2C8
line 4, OUTLINES SECTION. Heater volts

(ac/dc), 12.6; amperes, 0.15. Except for heater

rating, this type is identical with metal type

6B8.

HIGH-MU TRIODE

Glass octal type used in resistance-coupled
amplifier circuits of ac/de receivers. Outline 20,
OUTLINES SECTION. Heater volts (ac/dc), ]2F5-GT
12.6; amperes, 0.15. Except for heater rating,

this type is identical with glass-octal type
6F6-GT.

TWIN DIODE

Metal type used as detector, low-
voltage rectifier, or ave tube in ac/de
radio receivers. Outline 1, OUTLINES 'I 2 H6
SECTION. Heater volts (ac/dc), 12.6;
amperes, 0.15. Except for heater rat-
ing, this type is identical with metal
type 6H6.

MEDIUM-MU TRIODE

Glass octal type used as detector,
amplifier, or oscillator in ac/de radio
equipment. Outline 24, QUTLINES -
SECTION. Heater volts (ac/de), 12.6; ]2"'5 GT
amperes, 0.15. Except for heater rat-
ing, this type is identical with glass-
octal type 6J5-GT.
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SHARP-CUTOFF PENTODE

Glass octal type used as biased detector or

'I 2J 7 GT high-gain audio amplifier in ac/dec radio receiv-
O ers, Qutline 23, OUTLINES SECTION. Heater

volts {ac/dc), 12.6; amperes, 0.15. Except for

heater rating, this type is identical with glass-
octal type 6J7-GT.

REMOTE-CUTOFF PENTODE

Glass octal type used as rf or if

amplifier in ac/de radio receivers par-

]2K7-GT ticularly those employing ave. Out-
line 23, OUTLINES SECTION. Heat-

er volts (ac/de), 12.6; amperes, 0.15.

Except for heater rating, this type is

identical with glass-octal type6 K7-GT.

TRIODE—HEXODE CONVERTER

Metal type used as combined triode oscil-

] 2 K8 lator and hexode mixer in ac/dc radio receivers.
Outline 5, OUTLINES SECTION. Heater volts

(ac/dc), 12.6; amperes, 0.15. Except for heater

rating, this type isidentical with metal type 6 K8.

12KP4-A KINESCOPE

For technical data see page 319

KINESCOPE

12LP4 Directly viewed picture tube used

in television receivers. Both types fea-

] 2|_P4_A ture a high-efficiency, white fluorescent

screen utilizing phosphor No.4 of the

sulfide type on a practically flat face

plate. The face plate of the 12LP4-A is made of RCA “Filterglass” to provide in-

creased contrast. Type 12LP4-A supersedes type 12LLP4. Both types have a de-

flection angle of approximately 57°, contain an ion-trap electron gun requiring an

external, double-field magnet, and utilize magnetic focus and magnetic deflection

to provide a rounded-end picture 113§ x 8% inches or a rectangular picture with
rounded corners about 10 x 7}% inches.

HEATER VOLTAGE (AC/DC) . .« vttt iieinisssinasosasisesnssnssnssnsssane 6.3 volts
HEATER CURRENT. . ..t vtveeeriunsianaasstussassssssassrsssasssnnons 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES {(Approx.):

6

Grid No.1 to All Other Electrodes. .. ... .......coivriiiirisenrresnesns puf
Cathode to All Other Electrodes............ 000000000000000000000000 5 puf
2000 mazx puf
External Conductive Coating to Anode. ........oviiirniniennnnnn .. { 750 min ppf
Maximum Ratings:
ANODE VOLTAGEX. . ottt teruenousosreisnreosessesesansasanassaiosss 12000 maz volts
GRID-NO.2 VOLTAGE. vt vitiinreterossnsesasssssssasancesasassansons 410 maz volts
GRID-NO.1 VOLTAGE:
Negative biag value. . ... ... ... i iiiriiiiriieerereeerenesncanesas 125 mazx volts
Positive bias value. . 0 max volts
Positive PERK VAIUE. .o vt vttt ive v earan i ireceraacteataeaaaanonnn 2 max volts
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PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:

During equipment warm-up period not exceeding 15 seconds........ 410 mazx volts
After equipment warm-up period.......... ... .. . i, 150 max volts
Heater positive with respect to cathode. .. ........ .. ..o, 150 max volts

Typical Operation:

Anode Voltage® . . . .. .. ... . ... e, 9000 11000 volts
Grid-No.2 Voltage. . ... ..ot ieiniananans 250 250 volts
Grid-No.1 Voltage for Visual Extinction of

Undeflected Focused Spot. . ............. .. ..., -27 to —63 -27 to —63 volts

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . . .. ...t vut i e 1.5 max megohms

*The product of anode voltage and average anode current should be limited to 6 watts.

*% Brilliance and definition decrease with decreasing anode voltage. In general, the anode voltage
should not be less than 9000 volts.

INSTALLATION AND APPLICATION

Type 12LP4-A is designed for use with a duodecal five-contact segment
socket; the 12LP4 is designed for use with the duodecal twelve-contact socket.
Both types may be mounted in any position. The socket should not be used to
support the tube, but should have flexible leads and be allowed to move freely.
The tube should be supported by a cushioned ring or saddle arrangement near the
screen end of the tube, and by the deflecting yoke. The conductive coating on the
exterior of the bulb must be grounded. Connecting to the coating may be made by
means of a soft brush contact attached to the deflecting yoke. A contact area of at
least 1/4 square inch should be used in making this connection to the external
coating. Outline 48, OUTLINES SECTION.

For installation and handling considerations, refer to the ELECTRON TUBE
INSTALLATION SECTION.

The recommended sequence of adjustments in lining up the 12LP4-A with
its associated components is as follows:

1. Place the deflecting yoke on the tube neck and press it firmly against the
bulb cone. Space the focusing device at least 13 inch back of the end of the de-
flecting-coil windings, coaxial with the neck. Next, position the ion-trap magnet
on the neck so that the stronger of its two magnets is approXimately over the
internal pole pieces (see Outline Drawing) and the weaker is toward the face of
the tube.

2. Apply operating voltages to the tube and adjust the grid-No.1 voltage to a
value at least as high as midway between zero and cutoff.

3. With grid-No.1 voltage adjusted as indicated in (2) to give low anode cur-
rent, immediately adjust the position of the ion-trap magnet by moving it a short
distance forward or backward and rotating it slightly until maximum light output
at the center of the raster is obtained. It is important that this adjustment be made
with low anode current and without delay after the operating voltages are applied. Oper-
ation of the tube with ion-trap magnet improperly positioned will damage the tube.
If the anode voltage supply is not of the limited-energy type, damage may occur
very quickly.

4. Focus the pattern by adjusting the focusing-coil field strength. Then, ad-
just grid-No.1 drive and grid-No.1 voltage to obtain a picture of normal brightness.

5. Center the pattern. The procedure depends on the method of centering
employed, which will vary with different receiver designs. If a shadow appears at
the edge of the raster, the deflecting-yoke position should be checked to make sure
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that the yoke bears against the bulb cone; and any remaining shadow should be
eliminated by adjusting the position of the focusing device. The position of the
ion-trap magnet should not be adjusted to eliminate shadow if the center screen
brightness is thereby reduced.

6. Readjust the position of the ion-trap magnet for maximum light output, if
necessary. Bowing of opposite sides of the raster in the same direction may occur
if the ion-trap has improper rotational position, or if the focusing field is so close
as to interact with the field of the ion-trap magnet.

7. Readjust centering, if necessary. If this step requires appreciable change in
focusing-device position, it should be followed by a recheck of the ion-trap-magnet
position (Step 6).

SPECTRAL-ENERGY EMISSION
CHARACTERISTICS OF PHOSPHOR N24
SULFIDE TYPE
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TWIN DIODE—

HIGH-MU TRIODE

Glass octal type used as combined

detector, amplifier, and ave tube in

]2Q7-GT ac/de radio receivers. Outline 23,
OUTLINES SECTION. Heater volts

(ac/de), 12.6; amperes, 0.15. Except

for heater rating, this type is identical
with glass-octal type 6Q7-GT.

TRIPLE DIODE—HIGH-MU TRIODE

Glass octal type used as audio

]258_GT amplifier, AM detector, and FM de-

tector in AM/FM receivers. Qutline
27, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is identical with glass octal type 6S8-GT.
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S5:125F5
NCH25F5-GT

PENTAGRID CONVERTER

Metal type 12SA7 and glass-octal
type 12SA7-GT used as converter in
ac/de receivers. Outlines 3 and 22,
respectively, OUTLINES SECTION.
Heater volts (ac/dc), 12.6; amperes,
0.15. Except for heater ratings, type
12SA7 is identical with metal type
6SA7, and type 12SA7-GT is identical
with glass-octal type 6SA7-GT.

HIGH-MU TWIN TRIODE

Metal type used as phase inverter
or voltage amplifier in ac/dc¢ radio
equipment. Outline 3, OUTLINES
SECTION. Heater volts (ac/dc), 12.6;
amperes, 0.15. Except for heater rat-
ing, this type is identical with metal
type 6SCT.

HIGH-MU TRIODE

Metal type 12SF5 and glass-octal type
12SF5-GT used in resistance-coupled amplifier
circuits of ac/de radio equipment. Outlines 3
and 22, respectively, OUTLINES SECTION.
Heater volts (ae/dc), 12.6; amperes, 0.15. Ex-
cept for heater rating, type 12SF5 is identical
with metal type 6SF5, and type 12SF5-GT is
identical with glass-octal type 6SF5-GT. Type
12SF5-GT is a DISCONTINUED type listed
for reference only.

DIODE—
REMOTE-CUTOFF PENTODE

Metal type used as combined rf
or if amplifier and detector or avc
tube in ac/dc radio receivers. Outline
3, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15.
Except for heater rating, this type is
identical with metal type 6SF7.

REMOTE-CUTOFF PENTODE

Metal type used as rf amplifier in
ac/dc receivers involving high-fre-
quency, wide-band applications. Out-
line 3, OUTLINES SECTION. Heater
volts (ac/dc), 12.6; amperes, 0.15. Ex-
cept for heater rating, this type is
identical with metal type 6SG7.
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SHARP-CUTOFF PENTODE

Metal type used as rf amplifier
in ac/de receivers involving high-fre-
]25H7 quency, wide-band applications and as
limiter tube in FM equipment. Qut-
line3, OUTLINES SECTION. Heater
volts (ac/de), 12.6; amperes, 0.15. Ex-
cept for heater rating, .this type is
identical with metal type 6SHT.

SHARP-CUTOFF PENTODE 3

]25J7 Metal type 12SJ7 and glass-octal
]25.‘7 GT type 128J7-GT used as rf amplifiers  ,(2) ,0
= and biased detectors in ac/dc radio
receivers. Outlines 3 and 24, respec- g2 |3297-c1 P
tively, OUTLINES SECTION.
Heater volts (ac/de), 12.6; amperes, 0.15. Except for heater rating, type 12SJ7 is
identical with metal type 6SJ7, and type 128J7-GT is identical with glass-octal
type 6SJ7-GT.

REMOTE-CUTOFF PENTODE 3

]25K7 Metal type 12SK7 and glass-octal
]25K7‘GT type 12SK7-GT used as rf and if am- "
plifiers in ac/de radio receivers. Out-
lines 3 and 24, respectively, OUT- S
LINES SECTION. Heater volts BC:2sk-cr

(ac/de), 12.6; amperes, 0.15. Except for heater rating, type 12SK7 is identical with
metal type 6SK7, and type 12SK7-GT is identical with glass-octal type 6SK7-GT.

HIGH-MU TWIN TRIODE
Glass octal type used as phase inverter or
GT resistance-coupled amplifierin ac/dc radioequip-
]2 I_7- ment. Outline 22, OUTLINES SECTION.
Heater volts (ac/dc), 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 amplifier inac/dcradio equip-
'I 2SN 7_ GT ment. Outline 22, 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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Fo2 foi TWIN DIODE—
= Py HIGH-MU TRIODE
Metal type 12SQ7 and glass-octal ]2SQ7
Cr y type 12SQ7-GT used as combined de- ]2SQ7-GT

tector, amplifier, and ave tube in ac/de
O radio receivers. Outlines 3 and 24, re-
BCes o " 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.
TWIN DIODE—MEDIUM-MU TRIODE
Metal type 12SR7 and glass-octal type
12SR7-GT used as combined detector, ampli-

P1  fier, and avc tube in ac/dc radio receivers. Qut-

lines 8 and 22, respectively, OUTLINES SEC- '| 2SR7
TION. Heater volts (ac/dc), 12.6; amperes,

0.15. Except for heater rating, type 12SR7 is

G1 e H identical with type 6SR7, and type 12SR7-GT ]2SR7' GT
o is electrically identical with type 6SR7 except
S:12SR7 H for interelectrode capacitances. The 12SR7-GT
BC:2SR7-GT is a DISCONTINUED type listed for reference

only. Both types are similar in performance to
miniature type 6BF6.

P
ScA FOUEE ANPLEEE  12V6-GT
LL-WAVE VACUUM RECTIFIE
FU For technical data, see page 320. R ]2X4

P HALF-WAVE VACUUM RECTIFIER

Glass type used in power supply of ac/de

W
2 ©,
receivers. Outline 32, OUTLINES SECTION.
Tube requires four-contact socket and may be
mounted in any position. It is especially im- ]223
o*a portant that this tube, like other power-han-
" dling tubes, should be adequately ventilated.

H Use of capacitor-input filter recommended in
order to obtain as high a de output voltage as
possible. Heater volts (ac/dc), 12.6; amperes, 0.3. Maximum ratings as half-wave rectifier: peak inverse
plate volts, 700 maz; peak plate ma., 330 maz; de output ma., 55 max; peak heater-cathode volts,
350 max. With typical operating ac plate voltages of 117, 150, and 235 volts rms, the minimum total
effective plate-supply impedance required is 0, 30, and 76 ohms, respectively. This type is used princi-

pally for renewal purposes.
MEDIUM-MU TRIODE

Glass lock-in type used as detector, ampli-
fier, or oscillator in ac/de radio receivers. Out-
line 14, OUTLINES SECTION. Tube requires
lock-in socket. Heater volts (ac/de), 12.6; am- ]4A4
peres, 0.15. Except for heater rating and capac-
itances, this type is electrically identical with
lock-in type TA4 and metal type 6J5. The appli-
cation of this type is similar to that of glass-octal
type 12J5-GT.

BEAM POWER AMPLIFIER

Glass lock-in type used as output amplifier
in ac/dcradio receivers. Outline 14, OUTLINES
SECTION. Tube requires lock-in socket. Heater 'I4A
volts (ac/de), 12.6; amperes, 0.15. Typical op- 5
eration and ratings as class A1 amplifier: piate
volts and grid-No.2 volts, 250 (300 maz); plate
dissipation, 7.5 watts; grid-No.2 input, 1.5
watts; grid-No.l volts, —12.5; plate ma., 32;
grid-No.2 ma., 5.5; plate resistance ,70000 chms; transconductance, 3000 wmhon; load resistance, 7500
ohms; output watts, 2.8.
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REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in ac/dcradio receivers. Qutline 14, OUTLINES
'I 4A7 SECTION. Tube requires lock-in socket. Heater
volts (ac/de), 12.6; amperes, 0.15. Except for
heater rating and capacitances, this type is elec-
trically identical with metal type 6SK7 and
lock-in type TA7. The application of this type
is similar to that of metal type 12SK7.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage amplifier

or phase inverter in radio equipment. Qutline

.I 4AF7 14, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/de), 12.6; amperes,

0.15. 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/de radio
receivers. Qutline 14, OUTLINES SECTION.

]486 Tube requires lock-in socket. Heater volts
(ac/de), 12.6; amperes, 0.15. Except for heater
rating and capacitances, this type is electrically
identical with lock-in type 7B6 and metal type
6SQ7. The application of this type is similar
to that of metal type 123Q7.

PENTAGRID CONVERTER

Glass lock-in type used as converter in

ac/de radio receivers. Qutline 14, OUTLINES

SECTION. Tube requireslock-in socket. Heater

]488 volts (ac/dc), 12.6; amperes, 0.15. Exeept for
heater rating and capacitances, this type is elec-

trically identical with lock-in type 7B8 and

metal type 6A8. The application of this type is

similar to that of glass-octal type 12A8-GT.

BEAM POWER AMPLIFIER

Glass lock-in type used as output amplifier
in ac/dec radio receivers. Outline 19, QUT-
'I 4C 5 LINES SECTION. Tube requires lock-in
socket. Heater volts (ac/dc), 12.6; amperes,
0.225. Except for heater rating, this type is
electrically identical with lock-in type 7C5 and
metal type 6V6.

SHARP-CUTOFF PENTODE

Glass lock-in type used as rf amplifier and

biased detector in ac/dc radio receivers. Qut-

] line 14, OUTLINES SECTION. Tube requires

4C7 lock-in socket. Heater volts (ac/dc), 12.6; am-

peres, 0.15. Typical operation and maximum

ratings as class A: amplifier: plate volts, 250

(300 mazx); grid-No.2 volts, 100 max; plate dis-

gipation, 1 max watt; grid-No.2 input, 0.1

max watt; grid No.l volts, -3; grid No.3 connected to cathode at socket; plate resistance, greater than

1 megohm; transconductance, 1575 umhos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of its
maximum ratings, this type is similar in performance to metal types 6SJ7 and 12SJ7.

KINESCOPE
]4CP4 For technical data, see page 320.
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N TWIN DIODE—MEDIUM-MU TRIODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in ac/de radio
receivers. Outline 14, 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 7E6 and miniature type 6BF6.
The application of this type is similar to that
of metal type 12SR7

TWIN DIODE—REMOTE-CUTOFF
PENTODE

Glass lock-in type used as combined de-
tector, amplifier, and ave tube in ac/de re- ]4E7
ceivers. Outline 14, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts
(ac/de), 12 6; amperes, 0.15. Except for heater

rating, this type is electrically identical with
lock-in type TET7.

KINESCOPE '|4EP4

For technical data, see page 320.

HIGH-MU TWIN TRIODE

Glass lock-in type used as phase inverter
or resistance-coupled amplifier in ac/de¢ radio
receivers. Outline 14, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts ]4F7
(ac/dc), 12.6; amperes, 0.15. Except for heater
rating, this type is electrically identical with
lock-in type 7F7 and glass-octal type 6SL7-GT.
The application of this type is similar to that
of glass-octal type 12SL7-GT.

MEDIUM-MU TWIN TRIODE

Glass lock-in type used as amplifier or
oscillator in ac/de radio equipment. Qutline 10, 8
OUTLINES SECTION. Tube requires lock-in ]4F
socket. Heater volts (ac/dc), 12.6; amperes,
0.15. Except for heater rating, this type is
electrically identical with lock-in type 7F8.

REMOTE-CUTOFF PENTODE

Glass lock-in type used as rf or if amplifier
in ac/de radio receivers. Outline 14, QUT-
LINES SECTION. Tuberequireslock-insocket.
Heater volts (ac/dc¢), 12.6; amperes, 0.15. Ex- ]4H7
cept for heater rating, this type is electrically
identical with lock-in type 7TH7. The applica-
tion of this type is similar to that of miniature
type 12BA6.

TRIODE—HEPTODE CONVERTER

Glass lock-in type used as combined triode
oscillator and heptode mixer in ac/dc radio re-
ceivers. Outline 14, OUTLINES SECTION. '| 4J7
Tube requires lock-in socket. Heater volts
(ac/dc), 12.6; amperes, 0.15. Except for heater
rating, this type ig electrically identical with
lock-in type 7J7.
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MEDIUM-MU TWIN TRIODE

Glass lock-in type used as voltage ampli-
fier or phase inverter in ac/dc radio equipment.
Outline 19, OUTLINES SECTION. Tube re-
.I 4 N 7 quires lock-in socket. Heater volts (ac/dc), 12.6;
amperes, 0.3. Except for heater rating and
capacitances, this type is electrically identical
with lock-in type TN7 and glass-octal type
6SNT7-GT. The application of this type is simi-
lar to that of glass-octal type 128N 7-GT.

PENTAGRID CONVERTER

Glass lock-in type used as converter in
ac/de radio receivers. Qutline 14, OUTLINES
'I4Q 7 SECTION. Tube requires lock-in socket. Heater
voits (ac/dc), 12.6; amperes, 0.15. Except for
heater ratings and capacitances, this type is
electricaliy identical with metal type 6SAT7 and
lock-in type TQ7. The application of this type
is similar to that of metal type 12SA7.

TWIN DIODE—
REMOTE-CUTOFF PENTODE

Glass lock-in type used as combined de-
'|4R7 tector, amplifier, and ave tube in ac/dc radio
receivers. Outline 14, OUTLINES SECTION.
Tube requires lock-in socket. Heater volts
(ac/de), 12.6; amperes, 0.15. Except for heater
rating, this type is electrically identical with
lock-in type TRT.

SHARP-CUTOFF PENTODE

Glass type used as rf amplifier in battery-
operated receivers. Outline 34, OUTLINES
SECTION. Tube requires five-contact socket.
-Is Heater volts (de), 2.0; amperes, 0.22. Typical
operation as class A; amplifier: plate volts, 135
maz; grid-No.2 (screen) volts, 67.5 maz; grid-
No.1 volts, —1.5; plate ma., 1.85; grid-No.2 ma.,
0.3; plate resistance, 0.80 megohm; transcon-
ductance, 750 umhos. This is a DISCON-
TINUED type listed for reference only.

KINESCOPE

16AP4 Directly viewed picture tubes of
the metal-cone type used in television

]6AP4-A receivers. Type 16AP4-A features a
high-efficiency, white fluorescentscreen

on a practically flat face made of RCA

GT2 Gy

OMO,
[ 1 PT)
G (®)

KTZ N"'I

P Gz

VAW 1

G|K

“Filterglass” to provide increased contrast. Type 16 AP4-A supersedes type 16AP4.
Both types have a deflection angle of approximately 53°, contain an ion-trap elec-
tron gun requiring an external, double-field magnet, and utilize magnetic focus
and magnetic deflection to provide a rounded-end picture 143§ x 11 inches or a
rectangular picture with rounded corners about 13}4 x 10 inches. Use of the
metal-cone envelope not only makes practical a construction which weighs sub-
stantially less than a similar all-glass type, but also makes practical the use of a
higher-quality face plate than is commonly used on all-glass tubes.
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HEATER VOLTAGE (AC/DC) .« st eieetianrsmisaasnarinssnseansasensrnnes 6.3 volts
HEATER CURRENT . + v vttt ve v e tnaenaseaanansesonossssniaseeannnresans 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.1 to All Other Electrodes. .. ..covvvrrenrnnnarenennninnnnoes 6 uuf

Cathode to All Other Electrodes. . . o .o oo eeuenutnrirnirsasasansnnans 5 uuf
Maoximum Ratings:
ANODE VOLTAGE®. . o .ttt iiieiinneeetannreeconaretnasscstasansnnssn 14000 max volts
GRID-NO.2 VOLTAGE . + <+« ettt tttaaatatinsaaasasorsonsssasnansssssasns 410 max volts
GRID-NO.1 VOLTAGE: .

Negative bias value. ... ... ..o i i e 125 max volts

Positive bias value 0 max volts

Positive peak value 2 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode:

During equipment warm-up period not exceeding 15 seconds........ 410 mazx volts
After equipment warm-up period 150 maz volts

Heater positive with respect to cathode...........oovviiiiiiinn.ss 150 max volts
Typical Operation:
Anode Voltage® . . . ... ... i it 9000 12000 volts
Grid-No.2 Voltage. ... ....coviivriiiineninainsarnanss 300 300 volts
Grid-No.1 Voltage for Visual Extinction of

Undeflected Focused Spot. . ... vviueinevurennns -33 to 77 -33 to =77 volts

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . . ..o vviviinnn i ineiirnsaeananrerans 1.5 max megohms
* The product, of anode voltage and average anode current should be limited to 6 watta.

** Brilliance and definition decrease with decreasing anode voltage. In general, the anode voltage
should not be less than 9000 volts.

INSTALLATION AND APPLICATION

Type 16AP4-A and 16AP4 are designed for use with either the duodecal five-
contact segment socket or the duodecal twelve-contact socket. Both tubes may be
mounted in any position. The socket should not be used to support the tube, but
should have flexible leads and be allowed to move freely. The tube should be sup-
ported by suitable supporting insulators at the large end, and by the deflecting
yoke on the neck. Each supporting insulator should have a minimum creepage
distance of two inches. The anode connection to the outside of the cone lip can be
carried by one of the supporting insulators and can conveniently be a suitable
piece of metal on which the lip rests. Outline 52, OUTLINES SECTION.

Because the glass of the face plate does not have especially high electrical
resistance, it is essential that any mask material bearing on the face plate have
insulating properties adequate for 15500 volts, as well as a minimum creepage
distance of two inches. Unless this precaution is observed, picture distortion may
result.

Do not allow the metal cone to come in contact with a magnet and thus be-
come permanently magnetized. A magnetized cone can produce localized distor-
tion of the picture edges.

The fluorescent screen of these tubes utilizes phosphor No.4 of the sulfide
type which is highly efficient. Refer to type 12LP4-A for curve showing spectral-
energy emission characteristic of this phosphor. For installation and handling
considerations refer to the ELECTRON TUBE INSTALLATION SECTION.
For the recommended sequence of adjustments in lining up the 16 AP4-A with its
associated components, refer to type 12LP4-A.

KINESCOPE

For technical data, see page 320, II6DP4-A
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KINESCOPE
16GP4 : . .
Directly viewed picture tubes of
16GP4-A the metal-cone type used in television

receivers. Have over-all length of only
16GP4-B  17-11/16 inches and feature a high-  © ©c
efficiency, white fluorescent screen on G 0‘® W,
]66 P4-C a practically flat face. In the 16GP4-B, o

the face plate is made of frosted
“Filterglass” to provide increased contrast and to diffuse reflections of bright
objects which would otherwise be objectionable. Type 16GP4 has an unfrosted
“Filterglass’ face plate; type 16 GP4-A has an unfrosted clear-glass face plate; and
type 16GGP4-C has a frosted clear-glass face plate. All types have a deflection angle
of approximately 70°, contain an ion-trap electron gun requiring an external, single-
field magnet, and utilize magnetic focus and magnetic deflection to provide a
rounded-end picture 1454 x 11 inches or a rectangular picture with rounded corners
about 1324 x 10 inches. Use of the metal-cone envelope not only makes practical a
construction which weighs substantially less than a similar all-glass type, but also
makes practical the use of higher-quality face plate than is commonly used on
all-glass tubes.

HEATER VOLTAGE (AC/DC) . . ittt ittt ittt et eaaennnns 6.3 voits
HEATER CURRENT . . ...ttt tt ettt ieaae et e aanaaneeenses 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.1 to All Other Electrodes. . ..........c.c.iiirirerernnnennnnn, 6 puf
Cathode to All Other Electrodes. . ... .......uiirirtirenrennnnnnnnnas 5 pupf
Maximum Ratings:
ANODE VOLTAGEX. . . o ..ttt oot aanneneanns 14000 max volts
GRID-NO.2 VOLTAGE. . .1ttt ittt it ittt ttta it iae ey 410 max volts
GRID-NO.1 VOLTAGE:
Negative bias value. . .. ... i e 125 maz volts
Positive bias value. . ... ... . . e 0 max volts
Positive peak value. ... ... i e, 2 max volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not exceeding 15 seconds......... 410 mazx volts
After equipment warm-up period. . ...... ... ... ... . .. i 180 max volts
Heater positive with respect to cathode. . ...................c..ooi ... 180 max volts
Typical Operation:
Anode Voltage®® . ... .. .. e e 12000 volts
L Grid-No.2 Voltage. ... ... i 300 volts
Grid-No.1 Voltage for Visual Extinction of Undeflected Focused Spot. . -33 to -77 volts

Maximum Circuit Value:
Grid-No.1-Circuit Resistance. . ... ..ottt iie i, 1.5 max megohms
* The product of anode voltage and average anode current should be limited to 6 watts.

** Brilliance and definition decrease with decreasing anode voltage. In general, the anode voltage
should not be less than 9000 volts.

INSTALLATION AND APPLICATION

i

Types 16GP4, 16GP4-A, 16GP4-B and 16GP4-C are designed for use with
either the duodecal five-contact segment socket or the duodecal twelve-contact
socket The socket should not be used to support the tube, but should have flexible
leads and be allowed to move freely. The tube should be supported by suitable
supporting insulators at the large end, and by the deflecting yoke on the neck.
Each supporting insulator should have a minimum creepage distance of two inches.
The anode connection to the outside of the cone lip can be carried by one of the
supporting insulators and can conveniently be a suitable piece of metal on which
the lip rests. Outline 563, OUTLINES SECTION.

Because the glass of the face plate does not have especially high electrical
resistance, it is essential that any mask material bearing on'the face plate have

208

\
|




RCA RECEIVING TUBE MANUAL

insulating properties adequate for 15500 volts, as well as a minimum creepage dis-
tance of 2 inches. Unless this precaution is observed, picture distortion may result.

Do not allow the metal cone to come in contact with a magnet and thus become
permanently magnetized. A magnetized cone can produce localized distortion of
the picture edges. The fluorescent screen of this tube utilizes phosphor No. 4 of the
sulfide type which is highly efficient. Refer to type 12LP4-A for curve showing
spectral-energy emission characteristic of this phosphor. For installation and han-
dling considerations, refer to ELECTRON TUBE INSTALLATION SECTION.

The recommended sequence of adjustments in lining up the 16GP4,
16GP4-A, 16GP4-B, or 16GP4-C with its associated components is as follows:

1. Place the deflecting yoke on the tube neck and ——
press it firmly against the bulb cone. Then insert a cylin- e
drical liner with a tapered end between base end of the

yoke windings and the tube neck. Space the focusing de- %'
vice about 14 inch back of the deflecting-coil windings and APP’ROX,

position it coaxially with the tube neck. Next, position the
ion-trap magnet on the neck so that its poles are roughly
aligned with grid No.2 (see sketch at right). Ul‘“—ll—l

2. Apply operating voltages with scanning to the [ecqtion of Grid No.2
tube and adjust the grid-No.l voltage to a value about in Tube Neck.
midway between zero and cutoff.

3. Then, promptly rotate the ion-trap magnet and move it slightly forward and
backward until the maximum raster brightness is obtained. Readjust grid-No.l
bias to give average picture brightness. Move the ion-trap magnet backward and
forward noting both positions at which brightness is diminished, and then locate it
halfway between these positions. It is important that this adjustment be made with
low anode current and without delay after the operating vollages are applied. Operation
of the tube with the ion-trap magnet improperly positioned may damage the tube.
If the anode voltage supply is not of the limited-energy type, damage may occur
very quickly.

4. Focus the pattern by adjusting the focusing-field strength. Then, rotate the
deflecting yoke to align the raster with the tube mask and adjust the raster size to
fit the mask. Center the raster by adjusting the dec current through the deflecting
yoke. If such adjustment is not provided, centering may be obtained by moving
the focusing field slightly off center or by tilting the focusing field. The latter
method generally produces the most distortion. If a corner of the raster is shadowed,
it may be due to excess de current in the yoke or to incorrect alignment of the com-
ponents on the tube neck. It may be possible to obtain minor correction by read-
justment of the ion-trap magnet. If not, rotate both the tube and the ion-trap
magnet approximately 180° and repeat Steps 3 and 4.

5. Vary grid-No.l drive and grid-No.l bias through the expected operating
range to observe whether shadowing occurs. If a shadow appears near the edges of
the raster, first check to be sure that the deflecting yoke bears firmly against the
bulb cone; and then eliminate any remaining shadow as explained in Step 4.

16KP4 16WP4-A 17HP4
cnescopss | 16LP4 17BP4-A 17JP4
e e B e
" 16TP4 17CP4-A 17QP4

17GP4 17TP4
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GT2 6Ty

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of battery-
operated receivers. QOutline 32, OUTLINES
]9 SECTION. Tube requires six-contact socket, PT2 e
Filament volts (dc), 2.0; amperes, 0.26. Except
for filament current, this type is electrically ‘
identical with type 1J6-GT. Type 19 is used ()
principally for renewal purposes. F F

NG
>4

19AP4 KINESCOPE
19AP4-A Directly viewed picture tubes of

]9AP4_B the metal-cone type used in television
receivers. Feature a high-efficiency,
19AP4-D white fluorescent screen. Faceplate of
types 19AP4-A and 19AP4-B are made
of RCA “Filterglass” to provide increased contrast. Types 19AP4 and 19AP4-D
have clear glass faceplates. In types 19AP4-B and 19AP4-D, the faceplate is
frosted to diffuse reflections of bright objects which would otherwise be objection-
able. All types have a deflection angle of approximately 66°, contain an ion-trap
electron gun requiring an external, single-field magnet, and utilize magnetic deflec-
tion to provide a rounded-end picture 17%% x 13 inches or a rectangular picture with
rounded corners about 15%% x 1134 inches. Use of the metal-cone envelope not only
makes practical a construction which weighs substantially less than a similar
all-glass type, but also makes practical the use of higher-quality faceplate than
is commonly used on all-glass tubes.

HEATER VOLTAGE (AC/DC) . .o ottt ittt et ettt e iiaiie e, 6.3 volts
HEATER CURRENT. . . .ttt ittt it ettt et ee e ttr e eianeennnss 0.6 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Grid No.1 to All Other Electrodes. . .......o.viuninrennnneeraneennns ki uuf

Cathode to All Other Electrodes. . ... v.viviirerinnrnnneeennncesen. b puf
Maximum Ratings:
ANODE VOLTAGE. « . oottt ittt ittt e et seaaniennaannrarnnns 19000 max volts
GRID-NO.2 VOLTAGE. « ¢ ..ttt ittt e a et et e tae e i e ey 410 max volts
GRID-NO.1 VOLTAGE:

Negative bias value. . . .. ... . i 125 mazx volts

Positive bias value. . ... .. . e 0 max volts

Positive peak value. ... .. . .ttt i e e e e 2 max volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode:

During equipment warm-up period not exceeding 15 seconds......... 410 max volts
After equipment warm-up period. . ......... ... ... ... ..., 150 mazx volts

Heater positive with respect to cathode. .. .............oviinvnernnnn. 150 mazx volts
Typical Operation:
Anode Voltage. ... ... iviiviierinnrnnnnnnrnnnnns, 12000 14000 voits
Grid-No.2 Voltage. .. .............oiiiiiinenninnn, 300 300 volts
Grid-No.1 Voltage for Visual Extinction of

Undeflected Focused Spot . . . oovoviniinninnnnnnn. -33 to -77 —33 to -77 volts
Maximum’ Circuit Value:
Grid-No.1-Circuit Resistance. . .. ....ovuineeininernnneernnnneennnnnnans 1.5 maxr megohms

INSTALLATION AND APPLICATION

Types 19AP4, 19AP4-A, 19AP4-B and 19AP4-D are designed for use with
either the duodecal five-contact segment socket or the duodecal twelve-contact
socket. The socket should not be used to support the tube, but should have flexible
leads and be allowed to move freely. The tube should be supported by suitable
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supporting insulators at the large end, and by the deflecting yoke on the neck.
Each supporting insulator should have a minimum creepage distance of two inches
when the tube is operated at anode voltages up to 14,000 volts. For anode operating
voltages above 14,000 volts a creepage distance greater than two inches is required.
The anode connection to the outside of the cone lip can be carried by one of the
supporting insulators and can conveniently be a suitable piece of metal on which
the lip rests. Outline 54, OUTLINES SECTION.

The fluorescent screen of this tube utilizes phosphor No.4 of the sulfide type.
Refer to type 12LP4-A for curve showing spectral-energy emission characteristics
of this phosphor. For faceplate, masking, and metal-cone considerations, refer to
type 16GP4-B. For installation and handling considerations, refer to ELECTRON
TUBE INSTALLATION SECTION.

BEAM POWER AMPLIFIER

P Gi
rnis
K
G3 Glass octal type used as output amplifier in
horizontal deflection circuits of television equip-
ment of the “transformeriess’”’ type where high 'IqBGb G
H H pulse voitages occur during short-duty cycles. -
w/ Qutline 42, OUTLINES SECTION. Tube re-
quires octal socket. Vertical tube mounting is
NC G2 preferred but horizontal operation is permissible
if pins No.2 and 7 are in vertical plane. Heater
volts (ac/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.
MEDIUM-MU TWIN TRIODE

Miniature type used for converter
service in ac/dc AM and FM receivers ]9J6
and as oscillator, amplifier, or mixer in
television receivers of the ‘“transform-
erless” type. Outline 12, OUTLINES
SECTION. Tube requires miniature seven-contact socket and may be mounted in
any position. For direct interelectrode capacitances, ratings, and typical operation
as a class A, amplifier, and curves, refer to type 6J6.

HEATER VOLTAGE (AC/DC) 4 . 4 ot e vt evtiiieaieiat s tieaneaananasaeses 18.9 volts
HEATER CURRENT . 4 .« o v ostnsoasonsossassosssossssssssnsssssssnnns 0.16 ampere
Maximum Ratings: MIXER SERVICE (Each Unit)
PLATE VOLTAGE. .« « « 4o svtusersosnososnconsstastasssssessssssssssses 300 mazx volts
PLATE DISSIPATION . o o o o o tentnoseronososesoassssssnssssssnsosasnss 1.6 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ............... ... ...cunl, 90 max volts
Heater positive with respect to cathode. . ......... ... co0iei il 90 mazx volts
Typical Operation and Characteristics:
Plate VOItAZe . . o vv i eieses e iosioreionioresseansanaasasassssssnse 150 volts
Cathode-Bias ResiBtor*. .. .. 0.t i ittt iinriiiroriocsoanronasans 810 ohms
Peak Oscillator Voltage. . .o ovvv e iiee ettt cotocasanvesnasernnns 3 volts
Plate ReSiStance. . .., veurene et iiieroriiiaerneiacansnn msseses 10200 ohms
Conversion Trangconductance .. ... ...eouiuinorinennnnsrasonnrasasns 1900 umhos

Plate Current. . ... .. .coiniiiiirannnns sevesas senrenan TR 4.8 ma
* Under maximum rated conditions, the resistance in the grid circuit should not exceed 0.5 megohm
with cathode bias. Operation with fixed bias is not recommended.

TRIPLE DIODE—HIGH-MU TRIODE

Minature type used as combined

]9T8 audio amplifier, AM detector, and FM

detector in AM/FM receivers of the

ac/dc or “transformerless” type. Out-

line 13, OUTLINES SECTION. Tube

requires noval nine-contact socket and

may be mounted in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. Ex-
cept for heater rating, this type is identical with miniature type 6T8.
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{
]9X8 TRIODE—PENTODE CONVERTER

For technical data, see page 325.

POWER TRIODE

Glass type used as output amplifier in dry- P (]
battery-operated receivers. Filament volts (dc¢), @) (3)
3.3; amperes, 0.132. Characteristics as class A
20 amplifier: plate volts, 135 max; grid voits,
-22.5; plate ma., 6.5; plate resistance, 6300
{ ohms; amplification factor, 3.3; transconduc- .
tance, 525 umhos; load resistance, 6500 ohmas; b
F

| output mw., 110. This is a DISCONTINUED
type listed for reference only.

\
20CP4  21EP4-A
20MP4  21FP4-A ror vzt

2] AP4 2] MP4 see pages 325-327.
21EP4

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier in dry-bat- B ' G2
tery-operated receivers. Outline 39, OUTLINES @) \o
SECTION. Filament volts (dc), 3.3; amperes,
22 0.132. Characteristics as class A, amplifier: plate

volts, 135 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, 325000 chms;
‘ transconductance, 500 gmhos. This is a DIS-
CONTINUED type listed for reference only.

J SHARP-CUTOFF TETRODE

Glass type used as rf amplifier or biased

detector in ac-operated receivers. Qutline 39,

OUTLINES SECTION. Tube requires five-

24-A contact socket. Heater volts (ac/dc), 2.5; am-

peres, 1.75. Typical operation and maximum

ratings as class A; amplifier: plate volts, 250

(276 mazx); grid-No.2 volts, 90 max; grid-No.1

volts, —3; plate resistance, 0.6 megohm; trans-

conductance, 1050 umhos; plate ma., 4; grid-No.2 ma., 1.7 max. This type is used principally for
renewal purposes.

G2 G

POWER PENTODE
Metal type 25A6 and glass-octal type P
25A6 25A6-GT are used in output stage of ac/dc
receivers. Qutlines 6 and 22, respectively, OUT-
LINES SECTION. Tubes require octal socket
25A6—GT and may be mounted in any position. Heater H
volts (ac/de), 25; amperes, 0.3. Maximum
ratings as class A: amplifier: plate volts, 160; s5:2546 K
grid-No.2 volts, 135; plate dissipation, 5,3 NC:2546-GT ©3
watts; grid-No.2 input, 1.9 watts. Type 25A6 is used principally for renewal purposes. Type 25A6-GT
is a DISCONTINUED type listed for reference only.

el Gl CLASS A, AMPLIFIER

Plate Voltage. . ..........covviininnvenenannn, 95 135 160 volts
Grid-No.2<(Screen) Voltage. ................... 95 136 120 volts
Grid-No.1{(Control-Grid) Voltage.............. -15 -20 -18 volts
Zero-Signal Plate Current. ... ................. 20 37 33 ma
Zero-Signal Grid-No.2 Current. . ............... 4 8 6.5 ma
Plate Resistance. .. .......................... 45000 35000 42000 ohms
Transconductance. .. ..........conenenen., 2000 2450 2375 umhos
Load Resistance. . ........................... 4500 4000 5000 ohms
Maximum-Signal Power Output. ............... 0.9 2 2.2 watts
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RECTIFIER—POWER PENTODE

Glass octal type used as combined half-
wave rectifier and power amplifier. Outline 22,
OUTLINES SECTION. Heater volts (ac/dc),
25; amperes, 0.3. Typical operation of pentode 25A7_GT
unit as class A: amplifier: plate volts and grid-
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
umhos; load resistance, 4500 ohms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse
plate volts, 350; peak plate ma., 450; de output ma., 75; peak heater-cathode volts, 175. This is a
DISCONTINUED type listed for reference only.

HIGH-MU POWER TRIODE

Glass octal type used in output stage of 25AC5-

ac/dc receivers. Qutline 22, OUTLINES SEC-

TION. Heater volits (ac/dc), 25; amperes, 0.3.

Maximum ratings: plate volts, 180 max; plate 5 GT
dissipation, 10 mar watts. Type 256AC5-GT is

used principally for renewal purposes.

DIRECT-COUPLED
POWER AMPLIFIER

Glass type used as class A1 power amplifier.
One triode, the driver, is directly connected
within the tube to the second, or output, triode. 2585
Heater volts (ac/dc), 25; amperes, 0.3. Maxi-
mum ratings and characteristics are the game as
for type 25N6-G. This is a DISCONTINUED
type listed for reference only.

POWER PENTODE

_ Glass octal type used in output stage of
ac/dc receivers. Outline 35, OUTLINES SEC-
TION. Heater volts (ac/dc), 25; amperes, 0.3.
Typical operation as class A; amplifier: plate
volts, 200 max; grid-No.2 volts, 136 mazx; grid- 25 B6-G
No.l volts, —23; plate ma., 62; grid-No.2 ma.,
1.8; plate resistance, 18000 ohms; transcon- -
ductance, 5000 pmhos; load resistance, 2500
ohms; output watts, 7.1. This is a DISCON-
TINUED type listed for reference only.

TRIODE—PENTODE

Glass octal type used as amplifier. High-
mu triode unit and remote-cutofi pentode unit
are independent. Outline 22, OUTLINES SEC-
TION. Heater volts (ac/dc), 25; amperes, 0.15. 2588'GT
Typical operation of pentode unit as class A;
amplifier: plate volts and grid-No.2 volts, 100;
grid-No.1 volts, —8; plate ma., 7.6; grid-No.2
ma., 2; plate resistance, 185000 ohms; transcon-
ductance, 2000 gmhos, grid-No.1 volts for transconductance of 2 pmhos, -41. Triode unit: plate
volts, 100; grid volts, —1; plate ma., 0.6; amplification faetor, 112; plate resistance, 76000; transcon-
ductance, 1500 umhos. This is a DISCONTINUED type listed for reference only.

BEAM POWER AMPLIFIER 25BQ6-
For technical data, see page 328.
2 o GT
OMO BEAM POWER AMPLIFIER
o’ Glass octal type used as output amplifier
Outline 35, OUTLINES SECTION. Heater C6 G
volts (ac/dc), 25; amperes, 0.3. Refer to type 25 -

6Y6-G for typical operation as a class A: am-
30, \‘/ OF plifier. This is a DISCONTINUED type listed
OMO?

for reference only.
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BEAM POWER AMPLIFIER ’

25'_6 Metal type 25L6 and glass-octal
type 25L6-GT are used in output stage
25L6_GT of ac/de receivers. Outlines 6 and 22, "
respectively, OUTLINES SECTION. s:q6 K
These tubes require octal sockets and N¢2°t8-¢7 <
may be mounted in any position. Heater volts (ac/dc), 25; amperes, 0.3. For
maximum ratings and typical operation, refer to type 50L.6-GT. Refer to miniature
type 50C5 for curves, installation, and application information, but take into
consideration the differences in heater ratings.

DIRECT-COUPLED TWIN
POWER AMPLIFIER

[
Glass octal type used as class A, power am- '
plifier. One triode, the driver, is directly con- o °
nected within the tube to the second, or output, PT7;
25N6_G triode. Heater volts (ac/dc), 25; amperes, 0.3. o
Characteristics as class A; amplifier—input
triode: plate volts, 100 (180 max); grid voits, 0;
peak af grid volts, 29.7; plate ma., 5.8. Output H \«o

triode: plate volts, 180 maz; plate ma., 46; load

resistance, 4000 ohms; output watts, 8.8. This NC K

is a DISCONTINUED type listed for refer-

ence only. .

HALF-WAVE VACUUM RECTIFIER

P
Glass octal type used as damper diode in °
magnetic deflection circuit of television receivers ®
and as a rectifier in conventional power-supply e
applications. Outline 21, OUTLINES SEC-
25W4_GT TION. Heater volts (ac/dc), 25; amperes, 0.3.
Except for heater rating and, in damper service, e 7
* a peak inverse plate voltage rating of 2000 max NC
volts and a peak heater-cathode voltage rating
of 450 max volts with heater negative with N
respect to cathode, this type is identical with
glass octal type 6W4-GT.

VACUUM RECTIFIER-DOUBLER G)
Glass type used as half-wave rectifier or / \

voltage doubler in ac/de receivers. Outline 32,

25Y5 OUTLINES SECTION. Heater volts (ac/dc), Po2(2)
25; amperes, 0.3. Maximum ratings: peak in-
verse plate volts, 700; peak plate ma. per plate, ‘
450; peak heater-cathode volts, 350; dc output ° e
ma. per plate, 75. This is a DISCONTINUED H H
type listed for reference only.

VACUUM RECTIFIER-DOUBLER ;’ N

Glass type used as half-wave rec- P02 2
2525 tifier or voltage doubler in ac/dc re-

ceivers. For voltage-doubler consider- ‘

ations, refer to ELECTRON TUBE O—©

APPLICATIONSSECTION. Outline g
32, OUTLINES SECTION. Tube requires six-contact socket and may be mounted
in any position. Heater volts (ac/dc), 25; amperes, 0.3. This type is electrically
identical with metal type 25Z6.
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[ ]
o e VACUUM RECTIFIER-DOUBLER
e Metal type 25Z6 and glass-octal 2526

type 25Z6-GT used as half-wave rec-
tifiers or voltage-doublers in ac/de re-
RO /0 ceivers. These types are used partic- 2526- GT
12526 D ularly in “transformerless’ receivers
NC:2526-GT ! of either the ac/de type or the voltage-
doubler type. Outlines 6 and 22, respectively, OUTLINES SECTION. Tubes re-
quire octal socket and may be mounted in any position. Type 25Z6 is used princi-
pally for renewal purposes.

HEATER VOLTAGE (AC/DC) . . o et e e iee e et e eae s e 25 volts
HEATER CURRENT. . ¢ o\ttt ittt ittt ee it e et enn e 0.3 ampere

Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE . . . .ttt it cie i iaiia i 700 max volts

PeAK PLATE CURRENT PER PLATE 450 max ma
DC OutpuT CURRENT PER PLATE 75 mazx ma
PEAK HEATER-CATHODE VOLTAGE 350 maz volts
Typical Operation {Capacitor-Input Filter):°
{Unless otherwise indicated, values are for both plates in parallel.)
AC Plate-Supply Voltage per Plate (rms) .. .. ... 117 150 235 volts
Filter-Input Capacitor. .. ..................... 16 16 16 uf
Min. Total Effective Plate-Supply Impedance per

Platet. ... ..ot 15 40 100 ohms
DC Output Current per Plate 75 75 75 ma
DC Output Voltage At Input to Filter (Approx.):

At half-load current (75 mal)............... 115 = 255 volts

At fuli-load current (150 ma.)............... 80 - 200 volts
Voltage Regulation (Approx.):

Half-load to full-load current............... 35 = 55 volts
Maximum Ratings: VOLTAGE DOUBLER
{Same as for Half-Wave Rectifier.)
Typical Operation: Half-Wave Full-Wave
AC Plate-Supply Voltage per Plate (rms) . ............ ...\ 117 117 voits
Filter-Input Capacitor (Each).. ... ... ... ... ... .. ... ..., 16 16 uf
Min. Total Effective Plate-Supply Impedance per Platet. .... 30 15 ohms
DC Output Current. . ..« .oou it i i 5 75 ma

© In hali-wave rectifier service, the two units may be used separately or in parallel.
+ When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply
tmpedance than the minimum value shown to limit the peak plate current to the rated vatue.

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
HALF-wWAVE RECTIFIER FULL-WAVE VOLTAGE DOUBLER
=y u y T T T T T T T T
TYPE 2526-GT eg=25voLTS TvpE 2526°GT | € ¢=25 voLTs
' ; AR
b = ——t— |
+ || curve "K‘ﬁ “::tcoz ] ] i- IC J._ INPUT VOLTS
oS 2501 (RMS)| OMmss [ F ac R i w' T oc (RMS) =117 —
. N ouTRy S o INPUT k Ja-fourpur
) L Te ¢ Y===]| 235 | 100 w i i
& “roTaL E"TSS‘;L‘VC :J [ k' 12
@ 320/ I. 1 IMPEDANCE T Y 320 4 + t t
YN o |
e L Teg Ll Lacy,
S Can, | [ —Can,
5 NS4S, g 3¢
& 240, 55 z 240 AN 2 _Csig
z S \i"‘\eﬂv‘ - \’uf
- Sy Sl = s |
< ~ .8 " N ™~
pad b - gy
2 te0 < 5 160 =
3 | L, I 2 W\
232 uf -
2 a0 ™~ s\—‘\‘\ &,
=3 M~ 3 °
3 =]
9 8
a
© a0 ER) 120 160 a © 20 a0 ) 80
DC LOAD MILLIAMPERES DC LOAD MILLIAMPERES
92CM-4558T72 92CM—-4557T2
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Characteristics:

Plate Voltage (180 volts max)

Grid Voltage

Amplification Factor. ..
Plate Resistance
Transconductance
Plate Current.......

27

Characteristics:

Plate Voltage (275 volts max)
Grid Voltage. ... ...
Amplification Factor. ...
Plate Resistance
Transconductance. . .
Plate Current.......

31

32

°
MEDIUM-MU TRIODE

Glass type used as rf voltage amplifier in
ac-operated receivers. Qutline 36, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dc), 1.5; amperes, 1.05. This
type is used principally for renewal purposes.

CLASS A, AMPLIFIER

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in ac-operated receivers. Outline 32,
OUTLINES SECTION. Tube requires five-
contact socket. Heater volts (ac/dc), 2.5; am-
peres, 1.75. This type is used principally for
renewal purposes.

CLASS A; AMPLIFIER

90 135

............ - -9

........ 9 9

11000 9000

820 1000

............................ 2.7 4.5
KINESCOPE

For technical data, see page 328.

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in battery-operated receivers. Outline 32,
OUTLINES SECTION. Tube requires four-
contact socket. Filament volts (dc), 2.0; am-
peres, 0.06. Except for interelectrode capaci-
tances, this type is electrically identical with
glass-octal type 1H4-G. Type 30 is used princi-
pally for renewal purposes.

POWER TRIODE

Glass type used in output stage of battery-
operated receivers. Outline 32, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (dc), 2.0; amperes, 0.13. Typical
operation as class A, amplifier: plate volts, 180
mazx; grid volts, —30; plate ma., 12.3; plate re-
sistance, 3600 ohms; amplification factor, 3.8;
transconductance, 1060 umhos; load resistance,
5700 ohms; output watts, 0.375. This type is
used principally for renewal purposes.

SHARP-CUTOFF TETRODE

Glass type used as rf amplifier or biased
detector in battery-operated receivers. Outline
39, OUTLINES SECTION. Tuberequires four-
contactsocket. 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 umhos. This
type is used principally for renewal purposes.
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RECTIFIER—BEAM POWER
AMPLIFIER

Glass octal type used as combined half-
wave rectifier and output amplifier in ae/de
receivers. Qutline 22, OUTLINES SECTION. 32L7 GT
Tube requires octal socket. Heater volts (ac/de), -
82.5; amperes, 0.3. Maximum ratings for rec-
tifier unit: ac plate volts (rms), 125; dc output
ma., 60. Typical operation of beam power unit
as class A; amplifier: plate and grid-No.2 volts,
90; grid-No.1 volts, —7; plate ma., 27; grid-No.2 ma., 2; plate resistance, 17000 ohms; transconductance,
4800 umhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This type is used prinei-
pally for renewal purposes.

POWER PENTODE

Glass type used in output stage of battery-
operated receivers. Qutline 36, OUTLINES
SECTION. Tube requires five-contact socket.
Filament volts (de), 2.0; amperes, 0.26. Typical 3 3
operation as class A: amplifier: plate and grid-
No.2 volts, 180 max; grid-No.1 volts, —18; plate
ma., 22; grid-No.2 ma., 5; plate resistance,
55000 ohms; transconductance, 1750 umhos;
load resistance, 6000 ohms; output watts, 1.4. This type is used principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass type used as rf or if amplifier in bat-
tery-operated radio receivers, particularly those
employing ave. Outline 39, OUTLINES SEC- 34
TION. Tube requires four-contact socket. Fila-
ment volts (de), 2.0; amperes, 0.06. Character-
istics as class A: amplifier: plate volts, 180 max;
grid-No.2 volts, 67.5 max; grid-No.1 volts, -3
min; plate ma., 2.8; grid-No.2 ma., 1.0; plate
resistance, 1.0 megohm; transconductance, 620 umhos; transconductance at grid-No.l bias of —22.5
volts, 15 umhos. This type is used principally for rencwal purposes.

REMOTE-CUTOFF TETRODE

Glass type used as rf or if amplifier in ac
receivers. Outline 39, OUTLINES SECTION.
Tube requires five-contact socket. Heater volts 3 5
(ac/dc), 2.5; amperes, 1.75. Characteristics as
class A: amplifier: plate volts, 250 (275 max);
grid-No.2 volts, 90 max; grid-No.l 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 type is used principally for renewal purposes.

BEAM POWER AMPLIFIER

Glass lock-in type used in output stage of
ac/dc receivers. Qutline 19, OUTLINES SEC- 35A5
TION. Tube requires lock-in socket. Heater
volts (ac/de), 35; amperes, 0.15. For ratings,
and curves, refer to glass-octal type 35L6-GT.

BEAM POWER AMPLIFIER

Miniature type used in output
stage of compact, ac/deradio receivers. 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 15, OUTLINES SECTION. Tube
requires miniature seven-contact socket and may be mounted in any position.
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Within its maximum ratings, type 35B5 is equivalent in performance to glass-octal
type 35L6-GT, and miniature type 35C5. Refer to type 35C5 for typical operation,
maximum circuit values, installation, application information, and curves.

HEATER VOLTS (AC/DC) . . v o ottt ittt ettt ittt e 35 volts
HEATER CURRENT. . . .. ittt ittt ittt ettt et e e ettt e e ie e eaas 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):*
Grid No.lto Plate. .. ... ... e 0.4 uuf
I PUL . . . 11 uuf
QU PUL. . . o e 6.5 puf

* With no external shield.

Maximum Ratings:

PLATE VOLTAGE. .« . o ottt ittt iat et et et e it e i 117 max volts
GRID-NO.2 (SCREEN) VOLTAGE . . . . o\ttt ettt it i et et eenaen 117 max volts
PLATE DISSIPATION. . o ottt ettt ittt e et e ettt e e a e s iae e 4.5 max watts
GRID-NO.Z INPUT . ...ttt ittt an e 1.0 max watt
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. .. .......................... 150 max volts
Heater positive with respect tocathode. ... ... ... ... .. ... .......... 150 mazx volts

BEAM POWER AMPLIFIER

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

screen voltages available in ac/de re-

ceivers, the35C5is capable of providing

arelatively high power output. Except

for terminal connections and slightly higher ratings, type 35C5 is equivalent in
performance to miniature type 35B5 and, within its maximum ratings, to glass-
octal type 35L6-GT. The basing arrangement of the 35C5 simplifies the problem of
meeting Underwriters’ Laboratories requirements in the design of ac/dec receivers.

HEATER VOLTAGE (AC/DC) . . v ot ottt et et e ettt e et it e e e a s 35 volts
HEATER CURRENT . . . .\ o\ttt it ittt ittt et et e ittt e a e e e ee e aeians 0.15 ampere

DIRECT INTERELECTRODE CAPACITANCES (Approx.):°

Grid No.1 to Plate . . ...ttt i ettt et e 0.60 ot
12 wuf
9.0 wuf
© With no external shield.
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE. . . ..ottt ettt 135 max volts
GRID-NO.2 (SCREEN) VOLTAGE . . ...ttt ittittinate et aaeas 117 maz volts
PLATE DISSIPATION 4.5 max watts
GRID-NO.Z INPUT . . ..ottt e ittt et a ittt et et e iaanns 1.0 max watt
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect toecathode. . ............ ... .. ... ... ... 180 max volts
Heater positive with respect to eathode. . .. ... ... .. ... ... ... ... ... 180 max volts
BuLs TEMPERATURE (At hottest point on bulb surface).................... 250 max °C
Typical Operation:
Plate Voltage. ..... e e e e e e e e 110 volts
Grid-No.2 Voltage. .. ... ..o e et e et e et e e 110 volts
Peak AF Grid-No.1 Voltage. ... ... ... it iiieiianes 7.5 volts
Zero-Signal Plate CUITent. . ... ov ottt ettt e ettt tieiaeeeeanns 40 ma
Maximum-Signal Plate Current.................... 000000000000000000000 41 ma
Zero-Signal Grid-No.2 Current (APProx.}. ... ..ovuieriinnermunniunnerrnunn 3 ma
Maximum-Signal Grid-No.2 Current (APProx.). . .......cuoiiuiiuiiinennana. 7 ma
Plate Resistance (APProX.) . ... ...ttt 13000 ohms
Transconductanee. . ... .ottt e e 5800 wmhos
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Load ReSIStAnCe. . . o v\ v vttt ittt iie i iaae i i e 2500 ohms
Total Harmonic Distortion............. 10 per cent
Maximum-Signal Power Output 1.5 watts
Maximum Circuit Values {(For maximum rated conditions):

q Gorfl - Cathode Bias. ... ......ciiieiiiieenncinnns 0.5 max megohm
Grid-No.1-Cireuit Resmtance{ Fixed BiaB. .\ vvreneuneneeennincnrncnnsnss 0.1 max megohm

INSTALLATION AND APPLICATION

Type 35C5 requires miniature seven-contact socket and may be mounted in
any position. Outline 15, 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.

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
35C5(’s), be placed in the circuit so that the higher values of heater-cathode bias
will be impressed on the 35C5(’s) rather than on the other 0.15-ampere types.
This is accomplished by arranging the 35C5(’s) on the side of the supply line which
is connected to the cathode of the rectifier, i.e., the positive terminal of the rec-
tified voltage supply. Between this side of the line and the 35C5(’s), any necessary
auxiliary resistance and the heater of the 35W4 are connected in series.

As a power amplifier (class A,), the 35C5 is recommended for use either singly
or in push-pull combination in the power-output stage of ‘ac/de'’ 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. The type
of input coupling used should not introduce too much resistance in the grid-No.1
circuit. Transformer- or impedance-coupling devices are recommended.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION
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[«¥3 Gy
BEAM POWER AMPLIFIER ()

: 0%
Glass octal type used in output

35L6—GT stage of ac/de radio receivers. Out-

line 22, OUTLINES SECTION. Tube  w(CRALAD.

requires octal socket and may be o o
mounted in any position. Refer to e &
miniature type 35C5 for installation, application information, and curves.
HEATER VOLTAGE (AC/DC) ... ...ttt it e 35 volts
HEATER CURRENT . « . ottt t ittt ettt e e e i e et e e e e 0.15 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):®
Grid No.1 to Plate. .. ..o oii it in ettt 0.8 uuf
Input. . e 13 puf
OULPUL. L L i e e i e 9.6 uuf
° With no external shield.
Maximum Ratings: ]
PLATE VOLTAGE. ..ttt t ittt it er s s crereaevannnrererrvrinnns 200 mazx volts
GRID-N0.2 (SCREEN) VOLTAGE 125 mazx volta
PLATE DISSIPATION. . ... ..ttt it annnnnnenns 8.5 max watts
GRID-NO.2 INPUT . .. i i et ettt e 1.0 max watt
PeaK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode....................cvvvvuns, 90 mazx volts
Heater positive with respect to cathode. . ........................... 90 mazx volts
Typical Operation: Fized Bias Cathode Bias
Plate Voltage. . . ... ... i it 110 200 volts
Grid-No.2 Voltage. .. ... ... ... coiniiiriiininneaaanan, 110 110 volts
Grid-No.1 (Control-Grid) Voltage. .. ...................... -7.5 - volts
Cathode ResiBtor. .. ...t ittt v, - 180 ohms
Peak AF Grid-No.1 Voltage. .. ..................coooiin. 7.5 8 volts
Zero-Signal Plate Current. .. .................ccoiinivnn. 40 43 ma
Maximum-Signal Plate Current. .......................... 41 43 ma
Zero-Signal Grid-No.2 Current (ApPProx.). ...........0o.uv... 3 2 ma
Maximum-Signal Grid-No.2 Current (Approx.).............. 7 5.5 ma
Plate Resistance (APProx.) . ... .....ouviiieininiennnnnnnn. 14000 34000 ohms
Transconductance. . . ...ttt 5800 6100 pmhos
Load Resistance. . .. 2500 5000 ohms
Total Harmonic Distortion 10 10 per cent
Maximum-Signal Power Output 1.5 3.0 watts
P
HALF-WAVE VACUUM ()
RECTIFIER "
y . "Q "
Miniature type used in power sup- ‘
3 5W4 ply of ac/de receivers. Equivalent in. @ N n
performance to glass-octal type
35Z5-GT. The heater is provided with RO,
a tap for operation of a panel lamp.
HEATER VOLTAGE (AC/DC); * b
ENTIRE HEATER (PINS3AND 4) . .. .. .iiiiiiiiiiinnnnan, - 35 32 volts
PANEL LLAMP SECTION (PINS4 AND6) . ... .......c0vvunn, 7.5 5.5 volts
HEATER CURRENT:
BETWEEN PINSB3AND 4. ... ...ttt iaininaas 0.15 - ampere
BETWEEN PINS3AND 6. ... .. ...iiiiiiiiiiiiniinn., = 0.15 ampere
* Without panel lamp. #* With No.40 or No.47 panel lamp.
Maximum Rafings: HALF-WAVE RECTIFIER
PEAK INVERSE PLATE VOLTAGE. .« ottt ittt ettt i e ranan 330 mazx volts
PEAK PLATE CURRENT . . . o\ttt itan i iaineee s et ieanenanraananns 600 max ma
DC OuTtPuT CURRENT:
. No Shunting Resistor.................c0vu... 60 max ma
With Panel Lamp and { Shunting Resistor. . .............ciuiveinn., 90 mazx ma
Without Panel Lamp. .. .ot vvtiiitinii i iirineeirrerenineennnns. 100 max ma



RCA RECEIVING TUBE MANUAL

PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Fails. .. ...t iiieiiiieianeinarenas 60000 15 max
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode......... 0000000000000 0CD00 00 330 max

Heater positive with respect to cathode............... 00000000000000 330 max

Typical Operation with Panel Lamp:}

AC Plate-Supply Voltage (rms) .......co.viveiie.nn e 1170 117 117 117
Filter-Input Capacitor. . ............ ... ooveeiann, eov. 40 40 40 40
Minimum Total Effective Plate-Supply

Impedance. ... ........uiiiionir it 15 15 15 15
Panel-Lamp Shunting Resistor. . ....................... - 800 150 100
DCOutput Current. .. .. ...coiiiiieieieiiannnaan s 60 70 80 90

t No.40 or N0.47 panel lamp used in circuit given below with capacitor-input filter.
1

Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (rms) ..... et 50000060006000000 e 117 -
Filter-Input Capacitor. . . ..... ..o iiiiiiii e e 6000000 40
Minimum Total Effective Plate-Supply Impedance. ............cc00ueuns 15
DC Output Current. . . ... . ittt it iiiersearsracracsocans 100
DC Output Voltage at Input to Filter (Approx.):

At half-load current (50 ma.). . ... .. v ivnaninnanes [P . 135

At full-load current (100 ma.) .. .......cc.ivitrennnoceneaasosncnsans . 120
Voltage Regulation (Approx.):

Half-load to full-load current............... 00000000000C3I00000000 00 15

Maximum Circuit Values:
Panel-Lamp Shunting Resistor*:

. ma 800 mazx
For dc output current of <80 ma 400 mazx
0 m 250 mazx

ma
*Requued when dec output current is greater than 60 milliamperes.

INSTALLATION AND APPLICATION

volts

volts
volts

volts
uf
ohms

ohms
ma

volts

ohms
ma

volts
volts

volts

ohms
ohms
ohms

Tube requires miniature seven-contact socket and may be mounted in any
position. Outline 15, OUTLINES SECTION. For heater considerations, refer to

miniature type 35C5.

OPERATION CHARACTERISTICS

With the panel lamp connected as shown

MALF-WAVE RECTIFER in the diagram, the drop across R and all
_T,'PE ;5\:\,4 T heaters (with panel lamp) should equal 117
|E=33 VOLTS BETWEEN PINS N2.3 & volts at 0.15 ampere. The shunting resistor
x  |PLATE voLTS=n7RMS Rs is required when dec output current ex-
I EOEAVTErrECTIVEIRTATE USR] ceeds 60 milliamperes. Values of Rs for de
g [C=CAPACITOR INPUT TO FILTER | output currents greater than 60 milliamperes
i are given in tabulated data.
=
5250
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z
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<200
w
I
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g 150 S
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RECEIVING TUBE MANUAL

35Z4-GT

35Z5-GT

HALF-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply
of ac/de receivers. The heater is provided with
tap for the operation of a panel lamp. Outline
19, OUTLINES SECTION. Tube requires lock-
in socket. Heater volts (ac/de), 35; amperes,
0.15. For maximum ratings, refer to glass-octal
type 35Z6-GT. For typical operation and
curves, refer to miniature type 35W4.

HALF-WAVE VACUUM RECTIFIER

Glass lock-in type used in power supply of
ac/de receivers. Qutline 19, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater
volts (ac/dc), 85; amperes, 0.15. For maximum
ratings and typical operation, refer to glass-
octal type 35Z5-GT without panel lamp.

HALF-WAVE VACUUM RECTIFIER

Glass octal type used in power supply of
ac/dc receivers. Outline 22, OUTLINES SEC-
TION. Tube requires octal socket. Heater volts
(ac/dc), 35;amperes, 0.15. For maximum ratings
and typical operation, refer to glass-octal type
35Z5-GT without panel iamp. This type is used
principally for renewal purposes.

HALF-WAVE VACUUM
RECTIFIER

Glass octal type used in power
supply of ac/de receivers. The heater
is provided with a tap for operation
of a panel lamp. Outline 22, OUT-
LINES SECTION. Tube requires

octal socket and may be mounted in any position. For installation and application

considerations, refer to miniature type 35W4.

HEATER VOLTAGE (AC/DC):
ENTIRE HEATER (PINS2 ANDT) . ... ... ...ttt
PANEL LAMP SECTION (PINS 2 AND 3) . ............. vt
HEATER CURRENT:
BETWEENPINSZ2AND 7. . ... ... . i
BETWEEN PINS3 AND 7. . .. ... .. it

* Without panel lamp. **+ With No.40 or No. 47 panel lamp.

Maximum Ratings: HALF-W AVE RECTIFIER

PEAK INVERSE PLATE VOLTAGE. . .. . ... ... ittt aennnnsnnas
PEAK PLATE CURRENT. . . ..o ittt ittt ianeenaaneneeossnsnnnves

DC Ourrut CURRENT:
With Panel Lamp and {

PANEL-LAMP-SECTION VOLTAGE (rms):

When Panel Lamp Fails. .. c.ovi it iiiiiieiiei e

Prax HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ......... .. ... ... .ot
Heater positive with respect to eathode. . .. ....... ... ... .. ...,

Typical Operation with Panel Lamp:}

AC Plate-Supply Voltage (rms) .. .......ccieuivennn. .17
Filter-Input Capacitor. . ........c.coceiiiinienn 0
Minimum Total Effective Plate-Supply Impedance. .
Panel-Lamp Shunting Resistor.
DC Output Current...........
1 No.40 or No.47 panel lamp use

222

No Shunting Resistor.........cccecvnvennen
Shunting Resistor...............coveveen .
Without Panel Lamp. . .. ... .. . iiiiiiieeniioneiiiiaanane.

e 8 9 6
h capacitor-input filter given under type 35W4.

volts
volts

ampere
ampere

volts
ma

ma
ma
ma
volts

volts
volts

volts

ohms
ohms



RCA RECEIVING TUBE MANUAL

Typical Operation without Panel Lamp:

AC Plate-Supply Voltage (rms) .. .............coiiiiinnnn 117 235 volts
Filter-Input Capacitor. .. ............ ... c.ivnue. .. 40 40 uf
Minimum Total Effective Plate-Supply Impedance. . 15 100 ohms
DC Output Current. . ... ........cootiuianiann.n. 100 100 ma
DC Output Voltage at Input to Filter (Approx.):

At half-load current (B0 ma.). .. .............iiriinr.nn 140 280 volts

At full-load current (100 ma.)........... . oiiuiiinninnn 120 2356 volts
Voltage Regulation (Approx.):

Half-load to full-load current. .. ....... ... ... ...t 20 45 volts

Maximum Circuit Values:
Panel-Lamp Shunting Resistor*:

800 max ohms
For de output current of 400 mazx ohms
250 max ohms

* Required when dc output current is greater than 60 milliamperes.

G2

SHARP-CUTOFF TETRODE

Glass type used as rf or if amplifier or as
biased or grid-resistor detector in radio receiv-
ers. Qutline 34, OUTLINES SECTION. Tube 36
requires five-contact socket. Heater volts
(ac/de), 6.3; amperes, 0.3. Characteristics as
class A; amplifier: plate volts, 250 mazx; grid-
No.2 volts, 90 max; grid-No.1 volts, -3; plate
ma., 3.2; grid-No.2 ma., 1.7 max; plate resist-
ance, 0.55 megohm; transconductance, 1080 umhos. This type is used principally for renewal purposes.

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or de-
tector in radio receivers. Outline 32, OUT-
LINES SECTION. Tube requires five-contact
x socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 37
Characteristics as class A; amplifier: plate volts,
250 max; grid volts, —18; plate ma., 7.5; plate
resistance, 8400 ohms; amplification factor, 9.2;
transconductance, 1100 umhos. This type is
used principally for renewal purposes.

G
()

POWER PENTODE

Glass type used in output stage of radio
receivers. Outline 34, OUTLINES SECTION.
Tube requires five-contact socket. Heater volts
(ac/dc), 6.3; amperes, 0.3. Characteristics as
class A; amplifier: plate and grid-No.2 volts, 250 3 8
max; grid-No.1 volts, —25; plate ma., 22; grid-
No.2 ma., 3.8; plate resistance, 0.1 megohm;
transconductance, 1200 umhos; load resistance,
10000 ohms; output watts, 2.5. This type is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass type used as rf or if amplifier in radio
receivers, particularly those employing ave.
Outline 34, OUTLINES SECTION. Tube re-
quires five-contact socket. Heater volts (ac/dc), 39/44
6.3; amperes, 0.3. Characteristics as class Ayam-
plifier: plate volts, 250 max; grid-No.2 volts, 90
mazx; grid-No.l volts, -3 min; plate ma., 5.8;
grid-No.2 ma., 1.4; plate resistance, 1.0 meg-

ohm; transconductance, 1050 umhos; transconductance at grid-No.1 bias of —42.5 volts, 2 umhos. This
type is used principally for renewal purposes.

223




RCA RECEIVING TUBE MANUAL
MEDIUM-MU TRIODE
Glass type used as resistance-coupled or P G
impedance-coupled amplifier in battery-oper- e o

40

4]

42

43

45

FILAMENT VOLTAGE (AC/DC)
FILAMENT CURRENT . o oot as vt tnnsasaae st aatnaneananss

Typical Operation:

Plate Voltage (275 volts max)
Grid Voltage*..........

Cathode-Bias Resistor

Plate Current..........
Plate Resistance.......
Amplification Factor. ...
Transconductance. . .. ..
Load Resistance.......
Undistorted Power Output

ated receivers. Outline 36, OUTLINES SEC-
TION. Filament volts (dc), 5; amperes, 0.25.
Characteristics as class A amplifier: plate-sup-
ply volts, 180; load resistance, 250000 ohms;
grid volts, —3; plate ma., 0.2; plate resistance,
150000 ohms; amplification factor, 30; trans-
conductance, 200 umhos. This is a DISCON-
TINUED type listed for reference only.

POWER PENTODE

Glass type used in output stage of radio re-
ceivers. Outline 32. OUTLINES SECTION.
Tube requires gix-contact socket. Heater volts
(ac/de), 6.3; amperes, 0.4. This type is elec-
trically identical with type 6K6-GT. Type 41
is used principally for renewal purposes.

POWER PENTODE

Glass type used in audio output stage of
ac receivers. Outline 36, OUTLINES SEC-
TION. Tube requires six-contact socket. Heater
volts (ac/de¢), 6.3; amperes, 0.7. This type is
electrically identical with type 6F6. Type 42 ig
used principally for renewal purposes.

POWER PENTODE

Glass type used in audio output stage of
ac/dc receivers. Outline 36, 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 36, 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-
pally for renewal purposes.

F F
2.5 volts
1.5 amperes
275 volts
—56 volts
1550 ohms
36 ma
1700 ohms
3.5
2050 pmhos
4600 ohms

watts

.6 2.0
* Grid volts measured from mid-point of ac-operated ﬂlament Cathode biasg is adv1sable in all cases;
required if grid-coupling resistor (max value of 1.0 megohm) is used.
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RCA RECEIVING TUBE MANUAL
PUSH-PULL CLASS AB, AMPLIFIER
Typical Operation (Values are for two tubes): Fixed Bias Cathode Bias
Plate Voltage (275 volts max) 275 275 volts
Grid Voltage. .. ........... .. -68 = volts
Cathode-Bias Resistor. . ............... - 715 ohms
Average Driving Power (Grid-to-grid) . . . . 656 460 mw
Zero-Signal Plate Current. .. .............. L. 28 36 ma
Maximum-Signal Plate Current. . .......... .. 138 90 ma
Effective Load Resistance (Plate-to-plate). .. 3200 5060 ohms
Total Harmonie Distortion. .. ........... .. 5 5 per cent
Maximum-Signal Power Output. ............... ... ... ..., 18 12 watts
C HALF-WAVE VACUUM RECTIFIER

X N
OO,

Miniature type used in power supply of
'c P small, portable, ac/dc/battery receivers where

small size and low heat dissipation are impor-
tant. Outline 12, OUTLINES SECTION.Tube

p y@ requires miniature seven-contact socket and

O,
H

HEATER VOLTAGE

may be mounted in any position. This type is
used principally for renewal purposes.

(AC/DC)... .. e

HEATER CURRENT. . . oo o e vt et ae et ae e ie ittt ia e

Maximum Ratings:

PeAK INVERSE PL

PEAK PLATE CURRENT
DC OutpuT CURRENT

PrAk HEATER-CA

ATE VOLTAGE . . .0ttt e it ittt ii it eee i naenn

THODE VOLTAGE:

Heater negative with respect to cathode.................oovviiine,
Heater positive with respect to cathode. ........... ... o ol

Typical Operation (With Capacitor-Input Filter):

AC Plate Voltage
Filter-Input Capa

Minimum Total Effective Plate-Supply Impedance.

DC Output Curre

(FMIB) ..o
(@389 F0 0 0 0000000000002 80003000000

80 0 0 000006000 000000000000000000000000000000a0000000

DC Output Voltage at Input to Filter (Approx.):

At half-load current (32.5 ma.).
At full-load current (65 ma.)...

Voltage Regulatio

n (Approx.):

Half-load to full-load current. ..ottt iieiieaennenns

P

MO

A

HALF-WAVE VACUUM RECTIFIER

Glass octal type used in power supply
of ac/de receivers. The heater is provided
with a tap for operation of a panel lamp. Out-
line 22, OUTLINES SECTION. Tube requires

Wo octal socket. Except for difference in heater

voltage, this type has the same ratings and
typical operation values as glass-octal type

NE ® 85Z5-GT.

HEATER VOLTAGE (AC/DC): *
ENTIRE HEATER (PINS 2 AND T). ... ..cooonii. 45
PANEL LAMP SECTIONS (PINS 2 AND 3).................. 7.5

HeATER CURRENT:
BETWEEN PINS2AND 7.... ... .. i 0.15
BETWEENPINS3 AND T. ... .. ... i =

* Without panel lamp. ** With No. 40 or No.47 panel lamp.

G

DUAL-GRID POWER AMPLIFIER

Glass type used as class A1 or class B am-

\ plifier in radio equipment. Outline 41, QUT-

P Gz LINES SECTION. Tube requires five-con-
tact socket. Filament volts (ac/de), 2.5;

amperes, 1.75. Typical operation as class A;

° o amplifier (grid No.2 connected to plate at

3 A socket): plate volts, 250 max; grid volts, —33;

plate ma., 22; plate resistance, 2380 ohms; am-

4573

45
0.075

350 max
390 max
65 max

175 max
175 max

volts
ampere

volts
ma
ma

volts
volts

volts

ohms
ma

volts
volts

volts

4575-GT

%k

6.5

0.15

46

volts
volts

ampere
ampere

plification factor, 5.6; transconductance, 2850 umhos; load resistance for maximum undistortea power
output, 6400 ohms; undistorted output watts, 1.25. This type is used principally for renewal purposes.
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PUSH-PULL CLASS B AMPLIFIER
(Grids No.l and No.2 connected together at socket)
Moximum Ratings:

PLATE VOLTAGE. .. ... . e e ieenas 400 max volts
PEAK PLATE CURRENT . . . ... ittt iei e, o0 200 max ma
AVERAGE PLATE DISSIPATION . ... ottt t ittt et ittt e iee e iiie s 10 mazx watts
Typical Operotion {Values are for two tubes):
Plate Voltage............ ... ... ittt 300 400 volts
Grid Voltage. . ... 0 0 volts
Peak AF Grid-to-Grid Voltage 113 116 volts
Zero-Signal Plate Current 8 12 ma
Effective Load Resistance (Plate-to-piate) 5200 5800 ohms
Maximum-Signal Power Qutput (Approx.)................ 16t 20# watts
t With average power input of 950 milliwatts applied between grids.
# With average power input of 650 milliwatts applied between grids.
POWER PENTODE
Glass type used in audio output stage of
radio receivers. Outline 41, OUTLINES SEC-
TION. Tube requires five-contact socket and
47 should preferably be mounted in vertical posi- P e o G2
tion. Horizontal operation is permissible if pins
1 and 5 are in vertical plane. Filament volts ‘
(ac/de), 2.5; amperes, 1.75. This type is used 0 e
principally for renewal purposes. F F

CLASS A; AMPLIFIER

Characteristics:

Plate Voltage (250 vOItS maX) . .. . ...ttt ittt ieei e annes 250 volts
Grid-No.2 (Screen) Voltage (250 volts max) . 250 volts
Grid-No.1 Voltage (Control-Grid)}. ... iiiii i . volts
Cathode-Bias Resistor. . ohms
Plate Current.......... ma
Grid-No.2 Current. . ... oa ma
Plate Resistance. .. ............... ohms
Transconductance. . .. .. pmhos
Load Resistance....... . ohms
1377 Q550 0 0 0 0 0 00 00 AN OO 0B A0A00a0A000060G008000A00G00000060600000 . watts

tIf filament is operated on de, the grid bias should be -15.3 volts. The de¢ resistance in the grid circuit
should not exceed 0.5 megohm with cathode bias, or 100000 ohms with fixed bias.

POWER TETRODE

Glass type used in audio output stage of c2 o
radio receivers designed to operate from dc e o
power lines. Outline 41, OUTLINESSECTION ,
Heater volts (de), 30; amperes, 0.4. Typical K
48 operation as class A; amplifier: plate volts, P&

125 max; grid-No.2 volts, 100 max; grid-No.1

volts, —20; plate ma., 56; grid-No.2 ma., 9.5; ‘
transconductance, 3900 umhos; load resistance, 0 °
1500 ohms; output watts, 2.5. This is a DIS- H H
CONTINUED type listed for reference only.

DUAL-GRID POWER AMPLIFIER

Glass type used in output stage of battery-
operated receivers. Outline 36, OUTLINES
SECTION. Tube requires five-contact socket.
Filament volts (de), 2.0; amperes, 0.12. Typical

49 operation as class Ay amplifier (grid No.2 con-
nected to plate at socket): plate volts, 135 max;
grid volts, ~20; plate ma., 6; plate resistance,
4175 ohms; amplification factor, 4.7; transcon-
ductance, 1125 umhos; load resistance, 11000
ohms; output watts (approx.), 0.17. This type
is used principally for renewal purposes.
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RCA RECEIVING TUBE MANUAL

{Grids No.1 and No.2 connected together at socket.)

Maoximum Ratings:

PUSH-PULL CLASS B AMPLIFIER

Typical Operation (Values are for two tubes}):

Plate Voltage. . . ..ottt i e 135
Grid Voltage. . ...t e 0
Zero-Signal Plate Current. .. . ................. i, 2.6
Effective Load Resistance {Plate-to-plate).................. 8000
Power Output (APProX.}. ..ot 2.3

POWER TRIODE

Glass type used in output stage of af am-
plifiers employing transformer input coupling.
Outline 43, OUTLINES SECTION. Tube re-
quiresfour-contactsocketandshould be mounted
in vertical position with base down. Filament
volts {ac/de), 7.5; amperes, 1.25. Characteristics
as class A1 amplifier: plate volts, 450 mazx; grid
volts, —84; cathode resistor, 1580 ohms; plate
ma., 55; plate resistance, 1800 ohms; amplifica-
tion factor, 3.8; transconductance, 2100 umhos;

180 max
50 max

180
1]

4
12000
3.5

50

volts
ma

volts
volts
ma
ohms
watts

load resistance, 4350 ohms; output watts, 4.6. Resistance in grid-coupling circuit should not exceed
10000 ohms. This type is used principally for renewal! purposes.

(@ —(3)
e\ 02
23 7 Gn
&

BEAM POWER AMPLIFIER

Glass lock-in type used in output stage of
ac/de receivers. Outline 19, OUTLINES SEC-
TION. Tube requires lock-in socket. Heater
voits (ac/dc), 50; amperes, 0.15. For ratings
and data, refer to glass-octal type 50L6-GT.

BEAM POWER AMPLIFIER

Miniature type used in output
stage of compact ac/de receivers. Be-
cause of its high power sensitivity at
plate and screen voltages available in
ac/de receivers, it is capable of pro-

SO0AS

S0BS

viding a relatively high power output. Outline 15, 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 zircuit values, installation, application information,

and curves.

HEATER VOLTS (AC/DC). .

HEATER CURRENT. . .....

DIRECT INTERELECTRODE CAPACITANCES (Approx.):*

Grid No.l1 to Plate. . .

* With no external shield.

volts
ampere

wuf
wul
upf
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BEAM POWER AMPLIFIER

Miniature type used in output

stage of compact, ac/de radio receiv-

socs ers. Because of its high power sensi-

tivity and high efficiency at plate and

screen voltages available in ac/dc re-

ceivers, the 50C5is capable of 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) . 1\ vt it vttt ettt sttt it eieneaneenans 50 volts
HEATER CURRENT . « . o 1ttt ittt ettt ettt ettt et e tae e e aeaenns 0.15 ampere
DIRECT INTERELECTRODE CAPACITANGES (Approx.):°
Grid NouL t0 Plate . . o oottt et e e e ettt e e e e e e e 0.64 uuf
IOt . L e e e s 13 puf
L8 TR T 6.1 puf

°With no external shield.

Maximum Ratings:

PLATE VOLTAGE. . .« ¢ et tott vttt it iteinananneononnaneeneeneeneneensss volts
GRID-N0.2 (SCREEN) VOLTAGE oo volts
PLATE DISSIPATION. . ... viitiinnnnnnnnennnns . watts
GRID-NO.Z INPUT. . ottt ettt ittt ee e e e aeannesnannannnnens . watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode . .. ... .oovrnnnenennnnn.. 180 max volts

Heater positive with respect to cathode 0o 180 max volts
BuLB TEMPERATURE (At hottest point on bulb surface) 250 max °C
Typical Operation:
Plate Voltage. . .. ..ottt ittt ioinnnntesanannenaens 110 volts
[0 T I Y - S 110 volts
Grid-No.1 (Control-Grid) Voltage. ............o0iiiviiviiinenerennnnnn., -7.5 volts
Peak AF Grid-No.1 Voltage. ... ... ittt ittt i ieeteeieeaeeaeennns 7.5 volts
Zero-Signal Plate Current. . ... .. .. vt iuteeuin et inne e aanenannn, 49 ma
Maximum-Signal Plate Current. . ............0euinounervnennenns o 50 ma
Zero-Signal Grid-No.2 Current (APProx.). ... .vuvevunernnnennnann. coao 4 ma
Maximum-Signal Grid-No.2 Current (APProx.}. . ...ovuevnveneaneennnennn. 8.5 ma
Plate Resistance (ADProX.) . oottt ittt ettt e ite e, 10000 ohms
Transconductance. . ... ... .ttt ittt i e e 7500 psmhos
Load Resistance. . . ..., ottt iietaeeenaneaeeannnnnnonns 2500 ohms
Total Harmonic Distortion. ... ... ... ittt e, 9 per cent
Maximum-Signal Power OUtDUL. . . v o v ittt et et eteee e ereesnneeennnens 1.9 watts
Maximum Circuit Values (For maximum rated conditions):
Grid-No.1-Circuit Reuistance{ Cathode Bias. ..........ccoivnviinnnnnnnn. 0.5 mat megohm

. Fixed Bias. .. ...coiiiiiiiinininnnennnnnn 0.1 max megohm

INSTALLATION AND APPLICATION

Type 50C5 requires miniature seven-contact socket and may be mounted in
any position. Outline 15, OUTLINES SECTION. It is especially important that
this tube, like other power-handling tubes, should 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.
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In a series-heater circuit of the <“de power line’’ type employing several 0.15-
ampere types and one or two 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/de” 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. The type of
input coupling used should not introduce too much resistance in the grid-No.1
circuit. Transformer- or impedance-coupling devices are recommended.

When the tube is operated at maximum rated conditions, the grid-No.1 circuit
should have a dc resistance not higher than 0.1 megohm for fixed bias; for higher
values, cathode bias is required. With cathode bias, the grid-No.1 circuit may have
a dc resistance as high as, but not higher than, 0.5 megohm.

AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION

200 T T T
TyPE 50C5
E¢=50 VOLTS
175/ GRID-N%2 VOLTS=110
.
150 = 30
i EC(®
= — %
9 2 = 25 U
2 [ S
¥ | -2 ¥
2 Tb " 200
3 [ g
2 \% -4 <
D N e S o3
w -, - =
P >~ GRIO-N2I VOLTS Ect1=-& 3
« LT ™~ — o
2, '>'_"“’_—EC_/ =0 =8 0z
i
ot e— -10 &
— =—J— g
25 o) -2 5
r——' -14
e Q
o 40 80 120 200 240
PLATE VOLTS FECOT
G2 Gy
P BEAM POWER AMPLIFIER
o Glass octal type used in output stage of
ac/de receivers. Outline 35, OUTLINES SEC- 50C6_G
TION. Heater volts (ac/dc), 50; amperes, 0.15.

[ e w/ H Except for heater rating, this type is identical
. with glass octal type 6Y6-G.
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BEAM POWER AMPLIFIER

Glass oetal type used in output
stage of ae/dc radio receivers. Out-
line 22, OUTLINES SECTION. Tube

50L6—GT requires octal socket and may be
mounted in any position. Refer to min-
iature type 50C5 for curves and instal-
lation and application information.

HEATER VOLTAGE (AC/DC)
HEATER CURRENT . .« . 0t tve et itee i itten ittt iier s esnsassans
DIRECT INTERELECTRODE CAPACITANCES (Approx.):t

Grid No.1 to Plate

1 With no external shield.

Maximum Ratings:

TN A% 05 006 00000000060000000000000006008000000000000000000
GRID-NO.2 (SCREEN) VOLTAGE. . . .
PLATE DISSIPATION. .. ............
GRID-NO.2 INPUT. . ..o it it e i ieee s
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode

Heater positive with respect tocathode. ... .......cc..covvin..,
Typical Operation: Fized Bias
Plate Voltage. . . .. .. .ottt it iiiiieriannnnanans 110
Grid-No.2 Voltage. . ... ... .. it iiiiiiiiinininnes 110
Grid-No.1 (Control-Grid) Voltage. . . ..........ccoivvuennnn -7.5
Peak AF Grid-No.1 Voltage 7.5
Cathode Resistor. ............... s =
Zero-Signal Plate Current .. ...............c.veuvennvnnrnn. 49
Maximum-Signal Plate Current. .. ........................ 50
Zero-Signal Grid-No.2 Current (Approx.)......... 4
Maximum-Signal Grid-No.2 Current (Approx.)..... Ca 10
Plate Resistance (Approx.)..............ooiiininninn.... 13000
Transconductance. ................. 8000
Load Resistance.................... RPN 2000
Total Harmonic Distortion. . ........ oo 10
Maximum-Signal Power Output 2.1

VACUUM RECTIFIER-DOUBLER

Lock-in type used as half-wave rectifier or
voltage doubler in ac/de receivers. Outline 19,
OUTLINES SECTION. Tube requires lock-in
SOX6 socket. Heater volts (ac/dc), 50; amperes, 0.15.
This type is electrically identical with glass-
octal type 50Y6-GT and, except for heater
rating, with glass-octal type 25Z6-GT. Refer to
type 25Z6-GT for maximum ratings, typical
operation, and curves.

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” re-

50Y6_GT ceivers of either the ac/dc type or the voltage-
doubler type. Outline 22, OUTLINES SEC-
TION. Tube requires octal socket. Heater volts
(ae/de), 50; amperes, 0.15. Except for heater
rating, this type is electrically identical with
type 25Z6-GT. ’
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VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave rectifier
or voltage doubler in ac/dc receivers. This type
is used particularly in “transformerless’ receiv- 50Y 7 GT
ers of either the ac/de type or the voltage- -
doubler type. The heater is provided with a tap
for operation of a panel lamp. Outline 22, OUT-
LINES SECTION. Tube requires octal socket.
For maximum ratings and typical operation as
half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. When
operated with 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.

HEATER VOLTAGE (AC/DC): * *E
ENTIRE HEATER (PINS 2 AND 7). ....... 5 .. 50 46 volts
PANEL Lamp SECTION (PINS 6 AND 7) 7.5 5.5 volts
HEATER CURRENT:
BETWEEN PINS 2 AND T. ... . i 0.15 = ampere
BETWEEN PINS2AND 6. . .. ... ... .o = 0.15 ampere
* Without panel lamp. ** With No. 40 or No. 47 panel lamp.

VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave rectifier
HM  or voltage doubler in ac/dc receivers. Outline

31, OUTLINES SECTION. The heater is pro-
vided with a tap for operation of a panel lamp. 5027-G
Without panel lamp, heater volts (ac/de) of
entire heater (pins 2 and 7), 50; amperes, 0.15.
With panel lamp, heater volts (ac/de) of panel-
lamp section (pins 6 and 7 with 0.15 ampere
between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 max;
peak plate ma. per plate, 400 max; de output ma. per plate with panel lamp, 65 max; peak heater-
cathode volts, 350 max; panel lamp section volts (pins 6 and 7), 2.5 max. This is a DISCONTINUED
type listed for reference only.

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of ac-
operated receivers as a class B power amplifier.
QOutline 36, OUTLINES SECTION. Tube re-
quires medium seven-contact (0.855-inch pin- 53
circle diameter) socket. Heater volts (ac/dc),
2.5; amperes, 2.0. Except for heater rating, this
type is electrically identical with metal type
6N7. Type 53 is used principally for renewal
purposes.

H H

TWIN DIODE—MEDIUM-MU TRIODE

Glass type used as a combined detector,
amplifier, and ave tube. Qutline 34, OUTLINES
SECTION. Tube requires six-contact socket. 55
Heater volts (ac/dce), 2.5; amperes, 1.0. Except
for heater rating, this type is electrically iden=~
tical with glass type 85. Type 55 is used princi-
pally for renewal purposes.

MEDIUM-MU TRIODE

Glass type used as detector, amplifier, or
oscillator in ac-operated receivers. Outline 32,
OUTLINES SECTION. Tube requires five- 56
contact socket. Heater volts (ac/de), 2.5; am-
peres, 1.0. Except for heater rating, this type is
electrically identical with glass type 76. Type
56 is used principally for renewal purposes.
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SHARP-CUTOFF PENTODE

Glass type used as biased detector in ac-
operated receivers. Qutline 38, QOUTLINES
57 SECTION. Tube requires six-contact socket.
Heater volts (ac/dc), 2.5; amperes, 1.0. Except
for heater rating and capacitances, this type is
electrically identical with metal type 6J7. Type
67 is used principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receivers employing ave and as a mixer in super-
heterodyne circuits. Qutline 38, OQOUTLINES

58 SECTION. Tube requires six-contact socket.
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
used principally for renewal purposes.

TRIPLE-GRID POWER AMPLIFIER

Glass type used in audio output stage of

ac-operated receivers. Qutline 41, OUTLINES

SECTION. Tube requires medium seven-con-

59 tact (0.855-inch, pin-circle diameter) socket.

Heater volts (ac/dc), 2.5; amperes, 2.0. Typical

operation as class A amplifier (triode connec-

tion; grids No.2 and No.3 tied to plate): plate

volts, 260 mazx; grid volts, —28; plate ma., 26;

plate resistance, 2800 ohms; amplification factor, 6; transconductance, 2600; load resistance for maxi-

mum undistorted power output, 5000 chms; undistorted output watts, 1.25. For typical operation as

class A; amplifier (pentode connection; grid No.3 tied to cathode at socket), refer to type 6F6 with
plate voltage of 250 volts. This type is used principally for renewal purposes.

CLASS B AMPLIFIER—Triode Connection™

Maximum Ratings:

400 max volts
200 maz ma
10 max watts
1.5 max watts

Typical Operation (Values are for two tubes):
Plate Voltage. . . ... .. i i i i it iniienenas 300 400 volts
Grid Voltage . 0 0 volts
Zero-Signal Plate Current 20 26 ma
Effective Load Resistance {Plate-to-plate). . 4600 6000 ohms

Power Output (APPrOX.) . . . it it it in et cninaiannanns 15 20 watts
* Grid No.3 tied to plate; grids No.1 and No.2 tied together.

RECTIFIER—BEAM POWER
AMPLIFIER

Glass octal type used as combined half-

wave rectifier and output amplifier in ac/de

7OL7-GT receivers. Outline 26, OUTLINES SECTION.

Tube requires octal socket. Heater volts (ac/dc),

70; amperes, 0.15. Maximum ratings of rectifier

unit: peak inverse plate volts, 350; peak plate

ma., 420; dc output ma., 70; peak heater-

cathode volts, 175; minimum total effective

plate-supply impedance, 15 ohms. Typical operation and maximum ratings of beam power unit as class

A, amplifier: plate and grid-No.2 volts, 110 (117 max); grid-No.1 volts, -7.5; plate ma., 40; grid-No.2

ma., 3; plate resistance, 15000 ohms; transconductance, 7500 umhos; load resistance, 2000 ohms;
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 max watt.
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volts (ac/dc), 6.3; amperes, 0.3. Maximum ratings as mixer: plate volts, 300; grids-No.2-and-No.4 volts,
150; plate dissipation, 1.0 watt; grids-No.2-and-No.4 input, 1.5 watts. Typical operation as mixer
(values recommended for all-wave receivers): plate volts, 250; grids-No.2-and-No.4 volts, 150; grid-
No.1 (signal-grid) volts, —6 min; grid-No.3 (oscillator-grid) volts*, —15; peak oscillator volts applied to
grid-No.3, 18 min; plate ma, 3.3; grids-No.2-and-No.4 ma, 9.2; plate resistance, greater than 1 meg-
ohm; conversion transconductance, 350 ymhos; grid-No.l volts for 5 umhos conversion transconduct-
ance, —45.

* The dc resistance in the grid-No.3 cireuit should be limited to 50000 ohms.

DIRECT-COUPLED POWER TRIODE

Glass octal type used as class A1 power am-

6N6 G plifier. Outline 35, OUTLINES SECTION.
= Heater volts (ac/de), 6.3: amperes, 0.8. For

electrical characteristics, refer to type 6B5.

Type 6N6-G is used principally for renewal pur-
poses.

HIGH-MU TWIN POWER TRIODE -,

6N7 Metal type 6N7 and glass-octal
6N7 GT type 6N7-GT used ire output stage of e ©

= radio receivers as class B power ampli- # " H
fier or with units in parallel as a class

A, amplifier to drive a 6N7 or 6N7-GT NCienT-GT [3
as a class B amplifier. Outlines 6 and 22, respectively, OUTLINES SECTION.
Tubes require octal socket and may be mounted in any position. For typical oper-
ation as a resistance-coupled amplifier, refer to Chart 6, RESISTANCE-COUPLED
AMPLIFIERSECTION. For class B amplifier considerations, refer to ELECTRON

TUBE APPLICATIONS SECTION.

HEATER VOLTAGE (AC/DC). ... " g 6.3 velts
HEATER CURRENT. ... ............. 0.8 ampere

CLASS B POWER AMPLIFIER
Values are for both units, unless otherwise specified.
Maximum Ratings:
PLATE VOLTAGE. .. ... ... ..t 300 max volts

PEAK PLATE CURRENT (Each Unit). .. ... 125 max ma
AVERACE PLATE DissipaTiON (Each Unit). .. 5.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. . 90 max volts

Heater positive with respect tocathode. ...... ... ... ... iiieiiiiiinnnn 90 max volits
Typical Operation:
Plate-Supply Impedance. . ... ........... G 1000 ohms
Effective Grid-Circuit Impedance 516%* ohms
Plate Voltage. . ........ ... ......... a 300 volts
Grid Voltage. .. ... ............ e maw b £ 3 3 0 0 volts
Peak AF Grid-to-Grid Voltage ........ 82 volts
Zero-Signal DC Plate Current. . . ... .. > 35 ma
Maximum-Signal DC Plate Current. . 70 ma
Peak Grid Current (Each Unit) . .......... v 22 ma
Effective Load Resistance (Plate to—plate) 8000 ohms
Total Harmonic Distortion. .. .. ... .. . ... ... ... ...ciiiaenan.. 4 8 per cent
Third Harmonic Distortion. . . R R . 75 per cent
Fifth Harmonic Distortion. . .. ... .. .................. 2.5 per cent
Maximum-Signal Power Output. 10 watts

** At 400 cycles per second for class B stage in whlch the effective resistance per grid circuit is 500
ohms, and the leakage reactance of the coupling transformer is 50 millihenries. The driver stage should
be capable of supplying the grids of the class B stage with the specified values at low distortion.

CLASS A, AMPLIFIER
Both grids connected together at socket; likewise, both plates.

300 max volts
1.0 max watt
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s A, power amplifiers, the 61.6 and 6L.6-G may be operated as shown
WY alated data. The values cover cathode- and fixed-bias operation for both
types where used as beam power tubes as well as where they are connected as
triodes and have been determined on the basis that no grid current flows during
any part of the input-signal swing. The second harmonics can easily be eliminated
by the use of push-pull circuits. In single-tube amplifiers with resistance-coupled
input, the second harmonics can be minimized by generating out-of-phase second
harmonics in the pre-amplifier.

As push-pull class AB, power amplifiers, the 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.

The type of input coupling used in class A, and class AB; service should not
, introduce too much resistance in the grid-No.1 circuit. Transformer- or impedance-
coupling devices are recommended. When the grid-No.1 circuit has a resistance not
higher than 0.1 megohm, fixed bias may be used; for higher values, cathode bias
is required. With cathode bias the grid-No.1 circuit may have a resistance as high
as, but not higher than, 0.5 megohm provided the heater voltage is not allowed to
rise more than 109, above the rated value under any condition of operation.

As push-pull class AB; power amplifiers. the 61.6 and the 61.6-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

——r
to the ELECTRON TUBE APPLICATIONS SECTION for discussion of in-
verse-feedback arrangements.
AVERAGE PLATE CHARACTERISTICS
WITH EC) AS VARIABLE
400
TYPE 6L6
Ef = 6.3 VOLTS
GRID'N22 VOLTS = 250
& l LOAD LINE CORRECTED TO COMPENSATE|
EFFEC Of RECTIFICATION
- g o] O TR "L RRcE SIGNALS
< 300
3 7 +10
2 o
3 |-
o V I
8] 1
& I
w 1 °
gzoc GRID-NEi VOLTS ECH
=2 |
& <. "T’T -s
S >“DQ ]
a " sy, -10
=) Anc e | 1 1 -l
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R —|::is°° 12
7 L1 -~ ON’VS ECi=-20
- — -25%
=FCi0 28 3% -30
+ X —
o 100 200 300 400 500 800 700
PLATE VOLTS 92CM-458ITI
% G
3
‘;/\ o PENTAGRID MIXER
‘.4 } 5) Gl
. Metal type 6L7 and glass-octal type 6L7-G
are used 28 mixers in superheterodyne circuits 6L7
having a separate oscillator stage as well as in
other applications where dual control is desir- 6L7 G
z)H able in a single stage. The two separate control -

grids are shielded from each other and the

s:eLy AL T coupling effects between oscillator and signal
NCI6L7-G ™ Gs circuits are very small. For additional informa-
tion. refer to Freqnenecy Conversion, ELECTRON TUBE APPLICATIONS SECT Litel
83, respectivety, GUTLI ”Fq SECTION Type 8L7-G is B
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POWER TRIODE

P G
e e Glass type used in output stage of audio-
frequency amplifiers. Outline 36, OUTLINES
SECTION. Tube requires four-contact socket.
Filament volts (ac/dc), 5.0; amperes, 0.25. 7] -A
* Characteristics as class A; amplifier: plate volts,
F F 180 mazx; grid volts, —40.5; cathode resistor,

2150 ohms; plate ma., 20; plate resistance, 1750

ohms; amplification factor, 3; transconductance,
1700 umhos; load resistance, 4800 ohms; undistorted output watts, 0.79. This type is used principally
for renewal purposes.

Po® TWIN DIODE—HIGH-MU TRIODE

5

Glass type used as combined detector, am-

PD2
3
GT plifier, and ave tube in radio receivers. Qutline
34, OUTLINES SECTION. Tube requires six- 7
2 9 ¥ contact socket. Heater volts (ac/de), 6.3; am- 5

peres, 0.3. Except for interelectrode capaci-
tances and plate volts of 250 max, this type is
° ° identical electrically with metal type 6SQ7.
H H Type 75 is used principally for renewal purposes.

[

MEDIUM-MU TRIODE

Glass type used as voltage amplifier or

detector in radio receivers. Outline 32, OUT-

B ° « LINES SECTION. Tube requires five-contact
socket. Heater voits (ac/dc), 6.3; amperes, 0.3. 76

Characteristics as class A, amplifier: plate volts,

o ° 250 max; grid volts, —13.5; plate ma., 5; plate

resistance, 9500 ochms; transconductance, 1450

umhos. For typical operation as a resistance-
coupled amphﬁer refer to Chart 23, RESISTANCE-COUPLED AMPLIFIER SECTION. This type
is used principally for renewal purposes.

SHARP-CUTOFF PENTODE

Glass type used as biased detector or high-
gain amplifier in radio receivers. Outline 34,
OUTLINES SECTION. Tuhe requires six-
contact socket. Heater volts (ac/de), 6.3; am- 77
peres, 0.3. Except for capacitances and grid-No.
2 rating of 100 mazx volts, type 77 is electrically
identical with metal type 6J7. This type is used
principally for renewal purposes.

REMOTE-CUTOFF PENTODE

Glass type used in rf and if stages of radio
receivers, particularly those employing ave.
Outline 34, OUTLINES SECTION. Tube re-
quires six-contact socket., Heater volts (ac/de), 78
6.3; amperes, 0.3. Except for capacitances, this
type is identical electrically with metal type
6K7. Type 78 is used principally for renewa
purposes.

HIGH-MU TWIN POWER TRIODE

Glass type used in output stage of radio
receivers as a class B power amplifier or a class
A driver. Outline 34, OUTLINES SECTION.
Tube requires six-contact socket. Heater volts 79
(ac/dc), 6.3; amperes, 0.6. Maximum ratings
and typical operation as class B power ampli-
fier: plate volts, 250 max; grid volts, 0; zero-
signal plate ma., 10.5; effective load resistance
(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 max; average plate
dissipation, 11.5 watts maxz. For typical operation as a resistance-coupled amplifier, refer to Chart 24,
RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for renewal
purposes.
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FULL-WAVE VACUUM
RECTIFIER

Glass type used in power supply
of radio equipment having moderate
direct-current requirements. OQOutline
36, OUTLINES SECTION. Tube re-
quires four-contact socket and should

80

el
F F

be mounted preferably in a vertical position. Horizontal mounting is permissible
if pins 1 and 4 are in a horizontal plane. Filament volts (ac), 5.0; amperes, 2.0.
For filament operation, refer to type 5U4-G. Type 80 is electrically identical with

glass-octal type 5Y3-GT.

HALF-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio
receivers. Outline 43, OUTLINES SECTION.
Tube requires four-contact socket and should
be 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 max; de output ma., 85 max. This type
is used principally for renewal purposes.

FULL-WAVE MERCURY-VAPOR
RECTIFIER

Glass types used to supply dc power of uni-
form voltage to receivers in which the rectified
current requirements are subject to eonsiderable
variation. Outlines 36 and 41, respectively,
OUTLINES SECTION. Tubes require four-
contact socket and should be mounted in verti-
cal position with base down. Type 82 is used
principally for renewal purposes.

82
83

Type 82
FILAMENT VOLTAGE (AC) ... .uitiiiiiininin e, 2.5
FILAMENT CURRENT. . .. .o\ttt it eiannas e, 3

Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . .. .........oouuniinnnnnn.. 1550 max

PEAK PLATE CURRENT PER PLATE. . ....................... 0.6 max
DC OUTPUT CURRENT. . ... ..iie i i e 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 50
DCOutput Current. ........... ... .. ... ..coiiiiiuai... 115

Typical Operation (With Choke-Input Filter):

AC Plate-to-Plate Supply Voltage (rms)
Minimum Filter-Input Choke..................
DCOutput Current.............. . ... .....iiinen.unn..

Type 88
5 volts
3 amperes
1550 max volts
1.0 max ampere
225 max ma
20 to 60 °C
900 volts
50 ohms
225 ma
1100 volts
henries
25 ma

I When a filter-input capacitor larger than 40 nf 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.

FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of radio
equipment having high dc requirements. Out-
line 36, OUTLINES SECTION. Tube requires
four-contact socket. Heater volts (ac), 5.0; am-
peres, 2. This type is identical electrically with
glass-octal type 5V4-G. Type 83-v is used princi-
pally for renewal purposes.
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PD)y
e FULL-WAVE VACUUM RECTIFIER

Glass type used in power supply of auto-

mobile and ac-operated radio receivers. Outline

PD2 e o Kk 82, OUTLINES SECTION. Tube requires five-
contact socket. Heater volts (ac/dc), 6.8; am-

‘ peres, 0.5. Maximum ratings: peak inverse plate

o e volts, 1250 max; peak plate ma., 180 max; de

output ma., 60 max; peak heater-cathode volts,

H 4 . . 5
0 450 max. Typical operation with capacitor-

84/6Z4

input filter: ac plate-to-plate supply volts (rms), 650; minimum total effective plate-supply impedance
per plate, 150 chms; de¢ output ma., 60. Typical operation with choke-input filter: ac plate-to-plate
supply volts (rms), 900; minimum filter-input choke, 10 henries; dc output ma., 60. This type is used

principally for renewal purposes.

TWIN DIODE—MEDIUM-MU TRIODE

Glass type used as a combined detector,
amplifier, and ave tube. Outline 34, OUTLINES
SECTION. Tube requires six-contact socket.
Heater volts (ac/dc), 6.3; amperes, 0.3. Char-
acteristics of triode unit as class A; amplifier:
plate volts, 250 max; grid volts, —20; amplifica-
tion factor, 8.3; transconductance, 1100 pmhos;
plate ma., 8.0; plate resistance, 7500 ohms; load

85

resistance, 20000 ohms; output watts, 0.35. For typical operation as a resistance-coupled amplifier, refer
to Chart 22, RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally for

renewal purposes.

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
class B amplifier (triode connection): plate
volts, 250 max; peak plate ma. per tube, 30 mazx;
average grid input of grids No.l and No.2
tied together, 0.35 max watt. This type is used
principally for renewal purposes.

CLASS A; AMPLIFIER

89

Triode Pentode

Typicol Operotion: Co tion tion*
Plate Voltage (250 max). .. .. .o vuiviiimniiiininennes 180 180
Grid-No.2 (Screen) Voltage (250 max) - 180
Grid-No.1 (Control-Grid) Voltage. .. .......... -22.5 -18
Cathode Resistor. ........................ 1125 785
Plate Current. ........... ... ... ... ... 20 20
Grid-No.2 Current. ... ........... = 3
Amplification Factor.. ... 4.7 -
Plate Resistance .. 3000 80000
Transconductance. ............... 1550 1550
Load Resistance. ................ 65001 8000
Power QUtPULb. .. . .. .. s 0.4 1.6
* Grids No.2 and No.3 tied to plate. ** Grid No.3 tied to cathode.
1 Optimum for maximum undistorted power output of 0.4 watt.

CLASS B AMPLIFIER (Triode Connection)}
Typical Operation (Values are for two tubes):
Plate Voltage 180
Grid Voitage 0
Peak AF Grid-to-Grid Voltage. . . ............oviiviiannn 68
Zero-Signal Plate Current. .. ................. 6
Effective Load Resistance (Plate-to-plate) ........ 9400
Total Harmonic Distortion. ... ............. ... ... 8
Power OUtput (APProx.). . .o oottt e i e e 3.5

t Grids No.1 and No.2 tied together; grid No.3 tied to plate.
235
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DETECTOR AMPLIFIER TRIODE

v99 Glass types used as detector or amplifier in
battery-operated receivers. Filament volts (dc),
3.0 to 3.3; amperes, 0.060 to 0.063. Character-
istics as class A; amplifier: plate volts, 90
max; grid volts, -4.5; amplification factor,
6.6; transconductance, 425 umhos; plate ma.,
2.5. Operation as grid-resiator detector: plate (3
volts, 45; grid resistor, 0.25 to 5 megohms; grid e
X99 capacitor, 250 puf; grid return to (4) filament.
Operation as biased detector: plate volts, 90
marx; grid volts (approx.), —10.5. These are

DISCONTINUED types listed for reference o . °

only.

DETECTOR AMPLIFIER TRIODE

Glass type used as detector or amplifier in
battery-operated receivers. Outline 36, QUT- P
LINES SECTION. Filament volts (dc), 5.0; e
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; output watts, 0.285. Operation as biased 0*0

detector: plate volts, 180; grid volts, —21. This 3
is a DISCONTINUED type listed for refer-
ence only.

RECTIFIER—BEAM POWER
AMPLIFIER

]] 7I-7/ Glass octal type used as combined

M7 GT half-wave rectifier and output ampli-
= fier in ac/de receivers. Outline 26,

OUTLINESSECTION. Tuberequires
octal socket. Heater volts (ac/dc), 117;

amperes, 0.09. For ratings and operation of rectifier unit, refer to type 117N7-GT

Maxi . AMPLIFIER UNIT AS CLASS A; AMPLIFIER
aximum Ratings:

PLATE VOLTAGE. .« ..ttt ittt taeetintae it iaasetsaeasaaanesnanssns 117 max
GRID-NO.2 (SCREEN) VOLTAGE. . . . .t tvuiinennanerooeroeeronnenannrans 117 maz
I ) 8¥a 0 00 a0 0000006 0000000 G0AGA0000000000000600a00060600000a000 6.0 max
GRID-NO.2 DISSIPATION. . . it itiiireroneeariocsnoscosrossnssscancesans 1.0 max

Typical Operation:

PLATE VOLTAGE. ... . \itiieitieiionttttsosannnroseisssnnsssssonnnnns 105
Grid-No.2 Voltage 105
Grid-No.1 (Control-Grid) Voltage. , . ......ovvierrerreeeconccscancansnes -5.2
Peak AF Grid-No.1 Voltage. . . . . ... vttt rreresoasocconcanes 5.2
Zero-Signal Plate Current. ... . ... .. it it it 43
Maximum-Signal Plate Current. .. . ........cviiiivrrerrarsoreronroosoncs 43
Zero-Signal Grid-No.2 Current (APProX.). ... .vvierrerrearoersarvoaronsas 4
Maximum-Signal Grid-No.2 Current (APProX.) . . . v eviierrerrienerocenan 5.5
Plate Resistance (ADPProX.) . . v vt iuretrrrin e areanrrereareeasaeroaane s 17000
Transconductance 5300
Load Resistance. . . ... ... i iiiiiiiiiiiiiiiiiiieirariiarirreerans 4000
Total Harmonic Distortion 5
Maximum-Signal Power Qutput 0.85

volts
volts
watts
watt

volts
volts
volts
volts

ohms
pmhos
ohms
per cent
watt
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RECTIFIER—BEAM POWER
AMPLIFIER

Glass octal type used as combined
half-wave rectifier and output ampli- ]]7N7-GT
fier in ac/de receivers. Outline 26,
OUTLINESSECTION. Tuberequires
octal socket and may be mounted in
any position. Heater volts (ac/dc), 117; amperes, 0.09. When the amplifier unit is
operated at maximum rated conditions, the grid-No.1 circuit should have a de
resistance not higher than 0.25 megohm for fixed bias; for higher values, cathode
bias is required. With cathode bias, the grid-No.1 eircuit may have a dc resistance
as high as, but not higher than, 1.0 megohm.

RECTIFIER UNIT AS HALF-WAVE RECTIFIER
Maximum Ratings:

PEAK INVERSE PLATE VOLTAGE. . ...ttt itttttenanaaaneanaeenaaanen, 350 max volts
PEAK PLATE CURRENT . . . o . ittt ittt tttanetaneanannanrearererecennas 450 maz ma
DC OUTPUT CURRENT . « . . ottt ittt tans e aneeraetranaearanneaansraneenras 15 mazx ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode................ 000000000000 00 175 max volts

Typical Operation (Capacitor-Input Filter):

AC Plate-Supply Voltage (rms) ... ... it iittieinrenrrrennennnnnnn 117 volts
Filter-Input Capacitor .. .. ... ...ttt ittt ettt 40 uf
Minimum Total Effective Plate-Supply Impedancet. .. ..............cc.... 15 ohms
DC OUutPUL CUITENt . « o v vt ittt ittt tee e ettt st ee e trancrreesnaneran ki) ma
DC Output Voltage at Input to Filter (Approx.). ... ....couuuineuneunnn s 122 volts

{When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply im-
pedance than the minimum value shown to limit the peak plate current to the rated value.

AMPLIFIER UNIT AS CLASS A, AMPLIFIER
Maximum Ratings:

PLATE VOLTAGE. . & ittt ittt it iereanaaaraarsearuraecaaranas 117 mazx volts
GRID-NO.2 (SCREEN) VOLTAGE. + s+ s st tenruneaannenseaeeeronansaaraanens 117 maz volts
PLATE DISSIPATION 0 6.5 max watts
@EEITNY@ LNTPORY 00 a000a00aa0000000000000000000000000000000800000aa00 1.0 max watt
Typical Operation:

I Wl ¥ Y50 0 0a000a00000a50000a000080000000000000030600a200a00000000 100 volts
Grid-No.2 Voltage. . ... vttt iiiiietiiereetnerenearsanenennnnas 100 volts
Grid-No.1 (Control-Grid) Voltage. . .. ..ottt iereeeeeeeennnnennn s -6 volts
Peak AF Grid-No.q Voltage. . .. . ov ittt ittt iitnenr i raennnsn 6 volts
Zero-Signal Plate Current. . . .. ...oieuieiennnennrnnenerenenanasonrannnn 51 ma
Zero-Signal Grid-No.2 Current. . ... .ccoiuiiiiiiiiiniirninieireananaranes 5 ma
Plate Resistance (ADPProX.) . .. i vttt iiiieneiuiereeneaeenoeearaneennan 16000 ohms
TranscondUCtANCE. o . vttt ittt et et aeanaseaeneroronacasnnenaeaaneans 7000 umhos
Load ReSIBLANCE. . .« ot vt ittt ittt i i i e it 3000 ohms
Total Harmonic Distortion. .. . ...ttt iiiiineanananans 6 per cent
Maximum-Signal Power OQUtput. .. ... ... ittivritiireererrenncananes 1.2 watts

RECTIFIER—BEAM POWER
AMPLIFIER
Glass octal type used as combined half-
wave rectifier and output tube. Outline 26, ]]7P7—GT
OUTLINES SECTION. Tube requires octal
socket. Heater volts (ac/de), 117; amperes,

0.09. This tube is electrically identical with
glass-octal type 117L7/M7-GT.
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H P
HALF-WAVE VACUUM OO
RECTIFIER HE) 04
Miniature type used in power sup-
]] 7Z3 ply of ac/dec/battery radio receivers. [ (@) One
The heater is designed for operation 0
directly across a 117-volt ac or de sup- b
ply line.
HREATER VOLTAGE (AC/DO). . ittt ittt it et e e e e 117 volts
HEATER CURRENT. . .\ttt ittt ittt it it ee i iieaieeannn 0.04 ampere
HALF-WAVE RECTIFIER
Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . .. . ..ottt ittt i iiiiannns 330 mazx volts
PEAK PLATE CURRENT. . . ..ottt ittt et e i i et 540 max ma
DC OUTPUT CURRENT. . .. .\ttt ittt iiiiiiie e 90 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. .............. ... ... ... ... 175 max volts
Heater positive with respect tocathode. . . ......... ... .. .. vuiu.. 100 maz volts
Typical Operation {Capacitor-Input to Filter):
AC Plate-Supply Voltage (rms) . . ... ... ittt 117 volts
Filter-Input Capacitor. . . . ... ..o .. . it e i e 30 3
Minimum Total Effective Plate-Supply Impedancet. . .................... 20 ohms
DC Output Current. . . .. ... e e 90 ma
DC Output Voltage at Input to Filter (Approx):
At half-load current (45 ma.). . ... ... ... ... e 130 volts
At full-load current (90 ma.}. ... ... ... .. .. e 110 volts
Voltage Regulation (Approx.):
Half-load to full-load eurrent. . . .. ... ... ... ... it 20 volts

When a filter-input capacitor larger than 40 xf 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.

INSTALLATION AND APPLICATION

Type 11773 requires miniature seven-contact socket and may be mounted in
any position. Outline 15, OUTLINES SECTION. It is especially important that
this tube, like other power-handling tubes, should be adequately ventilated.

Refer to the CIRCUITS SECTION for typical application of the 117Z3 as a

half-wave rectifier in

a portable 8-way superheterodyne receiver.

OPERATION CHARACTERISTICS

TYPEI7Z3
E¢=1I7VOLTS

PLATE VOLTS=II7RMS
TOTAL EFFECTIVE PLATE = J
SUPPLY IMPEDANCE =20 OHMS
C=CAPACITOR INPUT TO FILTER

3

'\:ay\ou -

I

N

@
(=]

&

A
(=]

=]

[s] 40 80 120
OC LOAD MILLIAMPERES
92CM-6633T!

OC OUTPUT VOLTS AT INPUT TO FILTER
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P HALF-WAVE VACUUM RECTIFIER
e Glass octal type used in power supply of
~c ac/dc/battery radio receivers. Dimensions:

maximum overall length, 3 inches; maximum
seated height, 234 inches; maximum diameter, ]] 7Z4-GT
1-5/16 inches; T-9 bulb; intermediate-shell
H e"° octal 7-pin base. Tube requires octal socket.
o o Heater volts (ac/de), 117; amperes, 0.04. Maxi-
0IS ® mum ratings as half-wave rectifier: peak inverse
plate volts, 350 max; peak plate ma., 540 max;
peak heater-cathode volts, 175 max. Typical operation with capacitor-input filter: ac plate supply volts
(rms), 117; minimum total effective plate-supply impedance, 30 ohms; dc output ma., 90.

kD> D| VACUUM RECTIFIER-DOUBLER

Glass octal type used as half-wave
rectifier or voltage doubler in ac/de
receivers. Outline 22, OUTLINES -
SECTION. Tube requires octal socket ]] 726 GT
and may be mounted in any position.
Heater volts (ac/de), 117; amperes,
0.075.

HALF-W AVE RECTIFIER
Maximum Ratings:
PEAK INVERSE PLATE VOLTAGE. . . . .ttt iiiitiieianian i aatanansneans 700 max volts

PEAK PLATE CURRENT PER PLATE. . 360 mazx ma
DC Output CURRENT PER PLATE. . 60 max ma
PEAK HEATER-CATHODE VOLTAGE 350 mazx volts

Typical Operation (Capacitor-Input Filter):®

AC Plate-Supply Voltage per Plate (rms)...... 117 150 235 volts
Filter-Input Capacitor. . .. ......c.coveuieiiiens 40 40 40 uf
Minimum Total Effective Plate-Supply Impedance

per Platet. . ...... ... 15 40 100 ohms

DC Output Current per Plate 60 60 60 ma
VOLTAGE DOUBLER

Maximum Ratings:

(Same as for Half-Wave Rectifier)

Typical Operation: Half-Wave  Full-Wave

AC Plate-Supply Voltage per Plate (rms) ................... 117 117 volts
Filter-Input Capacitor. . .. ... iuviiieiiie e aiiiiineas 40 40 uf
Minimum Total Effective Plate-Supply Impedance per Platef. . 30 15 ohms
DCOUtPUt CUITENE. « vt it vt iiena e aaaanenas 60 60 ma

© In half-wave rectifier service, the two units may be used separately or in parallel.
+ When a filter-input capacitor larger than 40uf is used, it may be necessary to use more plate-supply
impedance than the minimum value shown to limit the peak plate current to the rated value.

POWER TRIODE

e G Glass type used in output stage of radio re-
9 e ceivers. Outline 36, OUTLINES SECTION.
Filament volts (ac/de), 5.0; amperes, 1.25.

Characteristics: plate volts, 250; grid volts, —60; ] 83/483
plate ma., 30; amplification factor, 3; plate re-

‘ sistance, 1750 ohms; transconductance, 1700

° ° umhos; load resistance, 5000 ohms; output

£ £ watts, 1.8. This is a DISCONTINUED type
listed for reference only.
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G
DETECTOR AMPLIFIER TRIODE (3)
Glass type used as detector or class A1 am-
plifier in radio receivers. Qutline 32, OUT-
LINES SECTION. Heater volts (ac/dc), 3; am- [
485 peres, 1.25. Characteristics: plate voits, 180;
grid volts, —-9; amplification factor, 12.5; plate
resistance, 8900 ohms; transconductance, 1400
umhos; plate ma., §.8. This is a DISCON- H [
TINUED type listed for reference only.

CURRENT REGULATORS

Constant-current regulating devices (bal-
last tubes) used in radio receivers. Bases fit the

876 standard mogul screw socket and tubes may be
mounted in any position. Tubes operate at high
886 buib temperature. They must be surrounded by

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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TUBE-

-in T

. ENVELOPE—Lime glass

\/‘ !

2. SPACER— Mica sprayed with mag-

nesium oxide

. PLATE—Carbonized nickel or nickel-
plated steel

. GRID WIRES—Manganese-nickel or
molybdenum

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

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

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

7K

PART MATERIALS o
ypical RCA Electron '_I'u___b_g 1

13.

14.
15.
16.
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. CATHODE TAB—Nickel
. MOUNT SUPPORT — Nickel or nick-

el-plated iron

. GETTER SUPPORT AND [OOP—

Nickel or nickel-plated iron

. GETTER—Barium-magnesium alloys
. HEATER CONNECTOR — Nickel or

nickel-plated iron

STEM LEAD-IN WIRES — Nickel,
dumet, copper

PRESSED STEM—Lead glass

BASE —Bakelite

BASE PINS —Nicke!l-plated brass



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
unnecessary 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. 78. 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- [TW] (W] m“]
ages applied will depend on the type of tube e [ U 7
being tested. Any two shorted electrodes com- Gerirw. ac
plete a circuit and light one or more lamps. o
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 charcteristics 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. 79 shows the fundamental circuit diagram for an DimECT
emission test. All of the electrodes of the tube, except the METER

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-
trons has been so reduced that the tube is no longer able |

to function properly.

el UL T oo
Pig. 79

A transconductance test takes into account a fundamental operating principle
of the tube. (This will be seen from the definition of transconductance 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. 80 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. 81 gives a fundamental
circuit with a tetrode under test. This method is superior to the static transcon-
ductance test in that ac voltage is applied to the grid. Thus, the tube is tested

243



RCA RECEIVING TUBE MANUAL

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. 82 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. 83 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:

(dc current in amperes)? X load resistance in ohms
0.405

Power output (watts) =
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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 accurately.

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.
114 1
1S5 2
1U4 3
105 2
2A6 4
2B7 5
6A6 6
6AQ6 7
6AQ7-GT 7
6AT6 7
6AUG6 8
6AV6 25
6B6-G 4
6B7 5
6B8 (G) 5
6BF6 9
6C4 10
6C5 (GT) 11
T 11
GCG%P n
6C8-G 12
6F5 (GT) 18
6F8-G 13
6J5 (GT) 13
T 11
6J7(G,GT)3P u
6L5-G 15
6N7 (GT) 6
6Q7 (G,GT) 7
6R7 (GT) 9
637 (G) 16
6S8-GT 4
6SC7 17
6SF5 (GT) 18
6SF7 19
6SH7 8
6SJ7 (GT) 20
6SL7-GT 7
6SN7-GT 13
63Q7 (GT) 4

Type Chart No.
6SR7 9
6ST7 9
6SZ17 7
6T7-G 7
6T8 7
T 11
6W7-G3P u
6Z7-G 21
12ATé6 7
12AU6 8
12AV6 25
12A07 10
12AX7 25
12C8 5
12F5-GT 18
12J5-GT 13
T 11
12J7—GT3P u
12Q7-GT 7
1288-GT 4
12S8C7 17
12S8F5 18
12SF7 19
12SH7 8
128J7 (GT) 20
128L7-GT 7
12SN7-GT 13
128Q7 (GT) 4
128SR7 9
19T8 7
53 6
55 22
56 23
T 11
573P 14
75 4
76 23
79 24
85 22

T=Triode Connection
P=Pentode Connection

KEY TO CHARTS

Resistance-coupled, audio-frequency
voltage amplifiers utilize simple compo-
nents and are capable of providing essen-
tially uniform amplification over a rela-
tively wide frequency range.

Svitable Tubes

In this section, data are given for
over 80 types of tubes suitable for use
in resistance-coupled circuits. These types
include low- and high-mu triodes, twin
triodes, triode-connected pentodes, and
peiitodes. The accompanying key to tube
types will assist in locating the appro-
priate data chart.

Circuit Advantages

For most of the types shown, the
data pertain to operation with cathode
bias; for all of the pentodes, the data
pertain to operation with series screen
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; (8) the low
frequency at which the amplifier cuts off
is easily changed; and (4) tendency to-
ward motorboating is minimized. .

Number of Stages

These advantages can be enhanced
by the addition of suitable decoupling
filters in the plate supply of each stage
of a multi-stage amplifier. With proper
filters, three or more amplifier stages can
be operated from a single power-supply
unit of conventional design without en-
countering any difficulties due to coupling
through the power unit. When decoupling
filters are not used, not more than two
stages should be operated from a single
power-supply unit.
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SYMBOLS USED IN RESISTANCE-COUPLED AMPLIFIER CHARTS

C =Blocking Capacitor (uf). V.G.=Voltage Gain. At 5 volts (rms)
Cx =Cathode Bypass Capacitor (uf). output unless otherwise specified.
Cg: =Screen Bypass Capacitor (uf).

Epp =Plate-Supply Voltage (volts). Eo =Peak Output Voltage (volts).
Voltage at plate equals plate- This voltage is obtained across
supply voltage minus drop in Rp Rg (for following stage) at any
and Ry. See Note 1 below. frequency within the flat region

Rx =Cathode Resistor (ohms). of th.e output vs frgquency Cunve)

R and is for the condition where the

Rg, =Screen Resistor (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

Rp =Plate Resistor (megohms). its grid starts to draw current.

Note 1: For other supply voltages differing by as much as 50 per cent from those listed, the values of
resistors, capacitors, and voltage gain are 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 which 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 i 420~ 2
suitable for Rgs, Rg, Rp, and Ry resistors. FREQUENCY —=
Capacitors C and Cg: should have a working
voltage equal to or greater than Epp. Capacitor Cx may have a low working voltage
in the order of 10 to 25 volts. Peak Input Voltage is equal to the Peak Output
Voltage divided by the Voltage Gain.

PEAK OUTPUT VOLTS

Triode (Heater-Cathode Type) Amplifier

. Capacitors C and Ck have been chosen to give an
c output voltage equal to 0.8 E, for a frequency (f)) of
% 100 cycles. For any other value of f;, multiply values
a of C and Cx by 100/f,. In the case of capacitor Cy, the
Rq 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 f;, it may be necessary to increase the value of
— Epp = Ck 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)"E, where
E, is the peak output voltage of final stage. For an amplifier of typical construction,
the value of f, is well above the audio-frequency range for any value of Rp.
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Pentode (Fila ment-Type) Amplifier

Capacitors C and Cg 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 Cg, by
100/f,. The voltage output at f, for ““n’’ like
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,
0.25, and 0.5 megohm, approximate values of
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 uf and 10 megohms.

Diagram No. 2

Pentode (Heater-Cathode Type) Amplifier

Capacitors C, Ck, and C, 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,Cy, and
Cg2by 100/f,. In the case of capacitor Ck, the
values shown in the charts are for an ampli-
fier with de heater excitation; when ac is 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.

= = Ebb =

Diagram No. 3

Phase Inverters

Information given for triode amplifiers,
in general, applies to this case. Capacitors C
have been chosen to give an output voltage
equal to 0.9 E, for a frequency (f;) of 100
cycles. For any other value of f;, multiply
values of C by 100/f,. The signal input is
applied to grid of triode unit A. Grid of triode
unit B obtainsits signal from a tap (P) on the
grid resistor (Rg) 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 Ry 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 247 for explanation of symbols)

lEbb [ Rp ] Re IRg2

Re [ Ce2 [Ck| C [Eo| VG|

022 | 024 | - | oo7m | - |o.o11 12 16%
022 | 047 | 032 | - | 0.06 - | 0.006 | 14 23
1.0 |03 | - | 0056 | - |o0.0035] 18 30
047 | 057 | - | 0049 | -~ |o.0052| 14 22
45 | 047 | 1.0 | 064 | - | 0.047 | - |o0.0035 | 17 30 .
22 | 074 | - | 0044 | - |o0.0018 | 19 33 114
1.0 | 11 ~ [ 0036 | - |o00028 | 14 28
10 |22 |12s | - | o003 | - |o00018{ 16 32
33 {145 | - | o0o032] - |o.0015]| 18 38 See Circuit
0.22 | 0.4 - | o089 | - | 0011 26 28 Diagram 2
022 | 0.47 | 046 | - | 0081 | - | 00055 | 36 36
1.0 | 047 | - | o008 - | 0.0035 | 42 %
047 | 084 | - | 0.07 - | o.0055 | 30 34
9 | 047 | 1.0 | 09 - {0059 | - |o0003 | 38 42
22 | 1.0 - | 0062 - |o.008| 40 50
1.0 | 2.0 - | 0045 | - | o0.0028 | 30 45
1.0 | 22 | 21 - | o045 | - |oo0ms| 335 55
33 | 2.2 - | 0044 | - | o.0012| 40 61
0.22 | 0.5 - | o.00 - Joonn | a2 34
022 | 047 | 063 | - | 0.074 | - | 0.0055 | 54 51
1.0 | 067 | - |[o0o072| - |o0.0035 ]| 57 60
047 | 11 - [oonn| - |o00s | 47 49
135 | 047 | 1.0 | 1.4 - 1 0.06 ~ | 0.0028 | s4 68
22 | 15 - | 0051 | - |oco0018| 60 87
1.0 | 21 -~ | 0059 | - |o0.0025 | 45 53
10 | 22 | 2.4 - | 0054 | - |o.00ms | 57 88
33 | 27 - | o049 | -~ |o00012 | & 91
022 | 026 | - | o042 | - o013 | 14 17
022 | 047 | 036 | - | 0035 | - |o0006 | 17 24
1.0 | 04 - | 0034 | - |o0o004 | 18 28
047 [ 082 | - | 0025 - |o.0055 | 14 25
45 | 047 | 10 | 10 - |oo023| - 0003 | 17 33
2.2 1.1 - Joo22| -~ |oo002 18 38 185
1.0 1.9 - | 0019 | - | 0.003 14 31 1U5
10 | 22 | 20 - |oo9 | - [oo002 | 17 38
33 | 2.2 - | 008! - |oo0015| 18 43
022 | 0.5 - | 0.05 - loonn | a1 25 .
022 | 047 | 059 | ~ | 0.05 - | 0006 | 37 34 See C“C“i;
1.0 0.67 - 0.042 - 1 0.003 40 41 Diagram.
047 | 1.2 = [ 0035 | - ]ooos | 31 37
9 | 047 | 10 | 14 - | 0034| - |o0o003 | 36 47
22 | 1.6 - | 0031 | - |o0o002 | 20 57
10 | 25 - {0026| - [o0003 | 31 45
1.0 | 22 | 29 - | 0025 | - [o0o002 | 36 58
33 | 3.1 -~ | 0.024 | - | oo012 | 38 66
022 | 066 | - | 0052 - o011 | as 31
0.22 | 047 | 071 - | 00s1{ - |o006 | 56 41
1.0 {08 | - | o003 | - |o0o003 | 60 54
047 [ 145 | - [ o042 -~ |ow0s | 46 44
135 | 047 | 1.0 | 1.8 -~ | 0034 | - |o0003 | s4 62
22 | 19 - 10033 - |o0002 | 60 71
1.0 | 31 - | 0.03 - | 0.003 | 45 56
10 | 22 | 37 - {0020 | -~ |o005| 53 76
3.3 | 43 - | 0026| - |o0o001s| 36 88

% At 4 volts (rms) output.
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(See page 247 for explanation of symbols)

[Eov] Ro| R | Rz Re [ Caa| | ¢ [Eo|vea.|

0.22 | 0.06 - looas| - loor | 11 ] 23
0.22| 047 | 0.07 - |o0as | - looos | 15| 33
1.0 | oont| - | o004 - looos | 17 | 30
0.47 | 034 - loo02s| - |o00s | 13| 34
4s | 047 10 | 0.44 - Jo0022| - |o0003 | 16 | a6
1V4 2.2 | 05 - |o022| - [o002 | 18 | ss5
1.0 | 1.0 - |oow6| - |o0003 | 14| 43
10 | 22 | 1o - |o016]| - [o0002 | 17| s1
See Circuit 33 | 11 - |oo1s | - |ow0o1-| 17 | 60
Diagram 2 0.22 | 0.3 - | o046 | - | o0 27 37
0.22| 047 | 0.36 - | 0.04 - | 0006 | 36 | 54
1.0 | 0.4 - 10038 | - |o0003 | 39 | 63
047 | 0.9 - 0027 | - [o00045| 20 | 61
00 | 047 10 { 1.0 - |o0023| - |o0003 | 35 | 82
22 | 1.1 - Joo22| - o002 | 38| 96
10 | 1.9 N YT - | 00025 | 30 | 77
1.0 | 2.2 | 20 - | 002 - o002 | 35 | o8
33 | 2.2 - o008 | - |ooo1 | 37 | 114
0.22 | 0.4 - Joos2| - Jootr [ a4 [ 46
0.22 | 0.47 | 0.49 - 0037 | - |oo00s | s5 | 71
1.0 | 052 - Jo0o03 | - |o0o003 | 60 | 83
047 | 11 - 0020 | - |o00045| a5 | 77
135 | 047 ] 10 |13 - Joo23| - [o0003 | 53 | 106
22 | 1.4 - Joo022| - |o002 | 59 | 123
1.0 | 2.3 - jo021 | - |o00025| 45 | 104
1.0 | 22 | 25 - |o0019 | - |o00015| 53 | 136
33 | 2.9 - oo | - |ooo1 | 56 | 163
0.1 -~ [ 6300 - 22 [oo02 3 | 23e
01 | o025 | - | e600 - |17 |oo s | 208
0.5 - | 6700 - | 1.7 | 0.006 6 | 3=k
0.25 | - [10000 - | 124 [ 001 5 | 34w
9 | 025 | 0.5 - |11000 - | 1.07 | 0.006 7 | 40w
2A6 1.0 - 11500 - |09 [o0003 | 10 | 40
6B6-G 0.5 - |16200 - | 0.75 | 0.005 7 | 39
658-GT 05 | 1.0 - {16600 - o7 0003 | 10 | 24
= 2.0 - [17400 - 0.65 | 0.0015 13 48
65Q7 0.1 - | 2600 ~ |33 |oo02s | 16 | 20
6SQ7-GT 0.1 0.25 - | 2900 = 2.9 | o0.015 22 36
0.5 - | 3000 - |27 |o00o7 | 23 | 37
1258-GT 025 | - | 4300 | - |21 |o0o015 | 21 |- 43
125Q7 180 | 0.25| 0.5 - | 4800 - |18 |o0007 | 28 | s0
125Q7-GT 1.0 - | 5300 - |15 |o0004 | 33| 33
0.5 - | 7000 - |13 [oo007 | 25 | s2
75 05 | 1.0 - | 8000 - |11 |oo00s | 33| 57
2.0 - | 8800 - |o9 {0002 | 38| 58
0.1 - | 1900 - | 40 |o.03 31 | 31
—_— 01 | o025 | - | 2200 - |35 [oots | a1 | 39
See Circuit 0.5 = 2300 - 3.0 | 0.007 45 42
Diagram 1
025 | - | 3300 — 127 Jooms | a2 | a8
300 | 025 | 0.5 - | 3900 - |20 |oo007 | st 53
1.0 - | 2200 - |18 {0004 | 60 | 36
05 — | s300 — |16 Jooor | a7 | s8
05 | 1.0 - | 6100 - |13 |o0o00s | 62 | 60
2.0 - | 7000 - {12 |ooo2 | 67 | 63

o At 2 volts (rms)'output. ® At 3 volts (rms) output. % At4 volts’ (i'-m’s)'output.
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(See page 247 for explanation of symbols)
[Ewo | Ro | Re | Rz | Rk [Ce2 [ Ck | C [ Eo [V.G.|

01 | 037 | 2000 | 0.07 | 3.0 | 0.02 19 24
01 | 025 | 05 | 2200 | 0.07 | 3.0 | 0.01 28 33
05 | o6 | 2000 | 0.06 | 2.8 | 0.006 29 37
0.25 | 1.18 | 3500 | 0.04 | 1.9 | 0.008 26 43
90 | 025 | 05 | 1.1 | 3500 | 0.04 | 2.1 | 0.007 33 55
1.0 | 135 | 3500 | 0.04 | 1.9 | 0.003 32 65 287
0.5 | 2.6 | so00 | 0.04 | 1.5 | 0004 | 22 | 63 6B7
05 | 1.0 | 2.8 | 6000 | 0.04 | 1.55 | 0.003 29 | 8s 6B8
20 | 29 | 6200 | 0.04 | 1.5 | 0.003 27 | 100
01 | 044 | 1000 | 0.08 | 4.4 | 0.02 30 30 6B8-G
01 | 025 | 05 | 1200 | 0.08 | 4.4 | 0.015 52 41 12C8
05 | 06 | 1200 | 0.07 | 4.0 | 0.008 53 46
0.25 | 118 | 1900 | 0.05 | 2.7 | 0.01 39 55
180 | 025 | o5 | 1.2 | 2100 | 0.06 | 3.2 | 0.007 55 69 L
1.0 | 1.5 | 2200 | 0.05 | 3.0 | 0.003 53 83 See Circuit
Diagram 3
0.5 | 2.6 | 3300 | 0.04 | 21 | 0.005 47 81
05 | 1.0 | 2.8 | 3500 | 0.04 | 2.0 | 0.003 ss | s
20 | 30 | 3500 | 0.04 | 2.2 | 0.002 s3 | 116
01 | 05 950 | 0.09 | 4.6 | 0.025 60 36
01 | 025 | o0ss | 1100 | 0.09 | 5.0 [ 0.015 89 47
05 | 06 900 | 0.08 | 4.8 | 0.009 86 54
0.25 | 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 | 2.7 | 2400 | 0.05 | 2.5 | 0.006 80 96
o5 | 1.0 | 29 | 2500 | 0.05 | 2.3 | 0.003 | 120 | 150
20 | 34 | 2800 { 0.05 | 2.8 | 0.0025 | 90 | 145
0.1 - [ 1900*] - -~ | o.025 13 16
01 | o2s | - | 2250%| - - {001 19 19
0.5 - | 2500%| - - | 0.006 20 20
025 | - | 40s0*| - - | 001 16 20
9 | 025 | 05 ~ | a9s0*| - ~ | o.006 20 22
1.0 - | sa00*{ - - | 0.003 24 23 6A6+
0.5 - | 7000* | - - | o0.006 18 22 6N7
05 | 1.0 - | 8so0*| - - | 0.003 23 23 _GT:
2.0 - | 96s0*| - - | 00015 | 26 23 6N573GT
#
0.1 - | 1300*| - - | 0.03 35 19
01 | 025 | - | 1700%| - - | o0.015 46 21
0.5 - | 19s0%| -~ - | 0.007 50 22
0.25 | - | 2950%| - - [ o.015 40 23 See Circui
cC
180 | 0.25 | 0.5 - | 3800*| - - | 0.007 50 24 2 (I
1.0 - 4300* | - - | 0.0035 | s7 24 Diagram 4
0.5 -~ | s2s0*| - - | 0.007 44 24
05 | 1.0 -~ | e600*| - - | 0.0035 | s4 25
2.0 - | 76s0*] - ~ | 0.002 61 25
0.1 - | nse*| - - | 0.03 60 20
01 | o025 | - | 1500* - - | 0.015 83 22
0.5 - | 17s0*| - -~ | o0.007 86 23
0.25 ~ | 26s0%| - - | o0.015 75 23
300 | 0.25 | 0.5 ~ | 3400*| - - | o.00ss | 87 24
1.0 - | 4000*| - - | 0.003 | 100 24
0.5 = | a8so*| - ~ | 0.00ss | 76 23
05 | 10 - | 6100*| - - | 0.003 94 24
2.0 - | 7s0*| - - | o.0015 | 104 24

#The cathodes of the two units have a common terminal
*Values shown are for phase-inverter service.

251



RCA RECEIVING TUBE MANUAL
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[Evb | Rp | Re | Rez | Rk [C2 [ Ck | C | Eo | V.G

0.1 - 4200 - 2.5 | 0.025 5.4 220
0.1 0.22 - 4600 - 2.2 | 0.014 7.5 27
0.47 - 4800 - 2.0 | 0.0065 | 9.1 30®
0.22 - 7000 - 1.5 | 0.013 7.3 30e
6AQ6 90 | 022 | 047 | - |7800] - |13 |opo7r | 1 34u
6AQ7-GT 1.0 - 8100 - 1.1 | 0.0035 | 12 37%
6AT6 0.47 -~ |12000 - 0.83 | 0.006 10 36m
0.47 | 1.0 -~ |14000 - 0.7 | 0.0035 | 14 394
6Q7 2.2 - |15000 - 0.6 | 0.002 16 41%
6Q7-G 0.1 - 1900 - 3.6 | 0.027 19 3ox
0.1 0.22 - 2200 - 3.1 | 0.014 25 35
6Q7-GT 047 | - | 2500 | - |28 [o.006s| 32| 37
6SL7-GTe 0.22 - 3400 - 2.2 | 0.014 24 38
6SZ7 180 | 0.22 | 0.47 - 4100 - 1.7 | 0.0065 | 34 42
1.0 - 4600 - 1.5 | 0.0035 | 38 44
617-G 0.47 - 6600 - 1.1 | 0.0065 | 29 44
6T8 047 | 1.0 - 8100 - 0.9 | 0.0035 | 38 46
12AT6 2.2 - 9100 - 0.8 | 0.002 43 47
0.1 - 1500 - 4.4 | 0.027 40 34
12Q7-GT o1 |o022 | - {180 | - |36 |oo014 | s4 | 38
12SL7-GT* 0.47 - 2100 - 3.0 |0.0065 | 63 41
1978 0.22 - 2600 - 2.5 |0.013 51 42
300 | 0.22 | 0.47 - 3200 - 1.9 | 0.0065 | 65 46
0.1 - 3700 - 1.6 |0.0035 | 77 43
See Circuit 0.47 - 5200 - 1.2 | 0.006 61 48
Diagram 1 0.47 | 1.0 - 6300 - 1.0 | 0.0035 | 74 50
2.2 - 7200 - 0.9 | 0.002 85 51
0.1 | o0.07 1800 [o.11 9.0 | 0.021 25 52
0.1 0.22 [0.09 |2100 [0.1 8.2 |o0.012 32 72
0.47 | 0.096 | 2100 |0.1 8.0 | 0.0065 | 37 88
0.22 | 0.25 | 3100 |o0.08 6.2 | 0.009 25 72
90 | 0.22 | 0.47 [0.26 | 3200 |0.078 | 5.8 |0.0055 | 32 99
6AU6 1.0 | 035 | 3700 {0.085 5.1 | 0.003 34 125
6SH7 0.47 | 0.75 6300 | 0.042 3.4 | 0.0035 27 102
0.47 | 1.0 | 0.75 | 6500 |0.042 | 3.3 |0.0027 | 32 126
12AU6 22 |08 6700 | 0.04 3.2 {0.0018 | 36 | 152
12SH7 0.1 |0.a2 800 |0.15 | 14.1 |0.021 57 74
0.1 0.22 | 0.15 900 |0.126 | 14.0 | 0.012 82 116
0.47 | 0.19 | 1000 |o0.1 12.5 | 0.006 81 141
See Circuit 0.22 | 0.38 1500 | 0.09 9.6 | 0.009 59 130
; 180 | 0.22 | 0.47 | 043 | 1700 | 0.08 8.7 | 0.005 67 171
Diagram 3 10 |06 |190 |o0.066 | 81 0003 | 71 | 200
0.47 | 0.9 3100 |0.06 5.7 1 0.0045 [ 54 | 172
047 | 1.0 | 1.0 3400 | 0.05 5.4 | 0.0028 | 65 | 232
22 |11 3600 | 0.04 3.6 [ 0.0019 | 74 | 272
0.1 | 0.2 500 | 0.13 | 18.0 | 0.019 76 | 109
0.1 0.22 | 0.24 600 | 0.11 16.4 | 0.011 | 103 145
0.47 | 0.26 700 | 0.11 153 | 0.006 | 129 168
0.22 | 0.42 | 1000 | 0.1 12.4 | 0.009 92 164
300 | 0.22 | 0.47 [ 05 1000 | 0.098 | 12.0 | 0.007 | 108 230
1.0 ] 0.55 | 1100 [0.09 | 11.0 | 0.003 | 122 262
0.47 | 1.0 1800 | 0.075 | 8.0 | 0.0045 | 94 | 248
0.47 | 1.0 | 1.1 1900 | 0.065 | 7.6 | 0.0028 | 105 | 318
22 | 1.2 2100 | 0.06 7.3 | 0.0018 | 122 | 37

®- At 2 volts (rms) output. W At 3 volts (rms) output. % At 4 volts (rms) output.
® One triode unit.
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[Ews | Rp | Re [R2 [ R [Ca2 [ Ck | € [ Eo [V.G.]
0.047 | - 2200 2.5 | 0.063 14 9
0.047 | 0.1 = 2800 20 |0.033 18 10
0.22 = 3200 1.7 | o0.015 20 10
0.1 = 4100 1.4 | o0.032 13 10
% |01 [o.22 = 5400 1.0 |0.013 20 11
0.47 = 6400 0.9 | o0.007 24 11 6BF6
0.22 = 8500 0.67 | 0.015 18 11 6R7
0.22 | 047 - | 12000 0.5 |o0.0065 | 23 11
1.0 - {14000 0.43 | 0.0035 | 27 11 6R7-GT
0.047 | - 2000 29 | o0.062 32 10 6SR7
0.047 | 0.1 = 2500 2.2 | 0.033 42 10
0.22 = 3000 1.9 |0.016 47 11 6255T77
0.1 = 3800 1.5 | 0.033 36 11 125R
180 | 01 | o0.22 = 5100 11 | o015 47 11
0.47 = 6200 0.9 | 0.007 55 12
0.22 - 8000 0.73 | 0.015 41 12 See Circuit
0.22 | 0.47 - 11000 0.5 | 0.007 54 12 Diagram 1
1.0 - | 13000 0.4 | 0.0035 | 69 12
0.047 | - 1800 3.0 | 0.063 58 10
0.047 | 0.1 = 2400 2.4 | 0.033 74 11
0.22 = 2900 2.0 | 0.016 85 11
- 0.1 = 3600 1.6 | 0.033 65 12
300 | 0.1 | o022 = 5000 1.2 | o015 85 12
0.47 = 6200 095 | 0.007 | 96 12
0.22 = 7800 0.73 | 0.015 74 12
0.22 | 0.47 - | 11000 05 | 0.007 95 12
1.0 - | 13000 0.43 | 0.0035 | 106 12
0.047 | - 1600 3.2 | o0.061 9 108
0.047 | 0.1 = 1800 25 |0033 | 11 1%
0.22 = 2000 20 |o0015 | 14 11
0.1 = 3000 1.6 | 0032 | 10 11%
9 | o1 | 022 = 3800 11 | o015 | 15 11
0.47 = 4500 1.0 {0007 | 18 11 6C4
0.22 = 6800 0.7 |o.015 | 14 11 Y
022 | 047 = 9500 0.5 |0.0065| 20 11 12AU7
1.0 - | 11500 0.43 | 0.0035 | 24 11
0.047 | - 920 39 [o0062 | 20 11
0.047 | 0.1 - 1200 29 | 0037 | 26 12
0.22 - 1400 25 | 0.016 | 29 12
0.1 = 2000 19 |o0032 | 24 12 .
180 | 01 | 0.22 = 2800 1.4 | o016 | 33 12 See Circuit
0.47 = 3600 11 | 0007 | 40 12 Diagram 1
0.22 = 5300 0.8 |o0.015 | 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 |o0065 | 38 12
0.047 | 0.1 = 1200 3.0 |0.034 | s2 12
0.22 = 1500 24 |o0.016 | 68 12
0.1 S 1900 1.9 | 0032 | 44 12
300 | 01 | 0.22 = 3000 1.3 |o0.016 | 68 12
0.47 = 4000 1.1 | 0.007 | 80 12
0.22 = 5300 09 |o0015 | 57 12
0.22 | 0.47 = 8300 0.52 | 0.007 | 82 12
1.0 - | 11000 0.46 | 0.0035 | 92 12

m At 3 volts (rms) output.

* At 4 volts (rms) output.
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[Evb | Rp [Re [Re2 [Rk [Coz [Ck | € [ Eo | VG|
0.05 2800 | -~ 2.0 |0.05 14 9
0.05 { 0.1 3400 | - 1.62 | 0.025 17 9
0.25 3800 | - 1.3 |o0.01 20 10
0.1 4800 | -~ 1.12 0,025 | 16 10
90 | 0a 0.25 6400 | - 0.84 | 0.01 22 1
6C5 0.5 7500 | - | 0.66 |0.005 | 23 12
6C5-GT 0.25 11400 | - 0.52 | 0.01 18 12
0.25 | 0.5 14500 | -~ 04 |0006 | 23 12
1.0 17300 | - 0.33 | 0.004 | 26 13
As Triode: 0.05 2200 | - | 22 [o0o0ss | 34 | 10
6C6 0.05 | 0.1 2700 | - | 21 |oo3 45 1
6J7 0.25 3100 | - 1.85 | 0.015 | 54 11
6J7-G 0.1 3900 | - 1.7 {0035 | 41 12
= 180 | 0. 0.25 5300 | - 1.25 | 0.015 | 54 12
6J7-GT 0.5 6200 | - 1.2 | 0.008 | 55 13
6W7-G 0.25 9500 = 0.74 | 0.015 44 13
0.25 | 0.5 12300 | - 0.55 | 0.008 | 52 13
12J7-GT 1.0 14700 | - 0.47 [ 0.004 [ so 13
57 0.05 2100 | - 3.16 | 0.075 57 11
0.05 | 0.1 2600 | - 23 | 0.04 70 11
0.25 3100 | - 22 |o0.015 | 83 12
See Circuit 0.1 3800 | - 1.7 | 0.035 65 12
Diagram 1 300 0.1 0.25 5300 - 1.3 | 0.015 84 13
0.5 6000 | - 1.17 | 0.008 | 88 13
0.25 9600 | - 0.9 | 0.015 73 13
0.25 | 05 12300 | - 0.59 | 0.008 | 85 14
1.0 14000 | - 0.37 {0.003 | 97 14
0.1 3040 | - 2.34 | 0.028 | 13 18
0.1 0.25 3700 | - 1.48 | 0.0115 | 17 20-
0.5 4520 | - 1.29 | 0.006 | 19 21
0.25 6770 | - 0.95 | 0.011 15 21
6C8-G* 90 0.25 0.5 7870 = 0.81 | 0.0065 19 23
= 1.0 8830 | - 0.69 | 0.0035 | 21 23
0.5 12400 | - 0.51 | 0.006 | 16 22
0.5 1.0 15000 | — 0.43 | 0.0035 | 20 24
2.0 16500 | - 0.38 |0.0015 | 25 24
0.1 2420 | - 2.34 | 0.028 | 30 20
0.1 0.25 3080 | - 1.84 | 0.012 | 40 22
See Circuit 0.5 3560 | - 1.6 | 0.0065 | 45 23
Diagram 1 0.25 5170 | - | 1.25 |0.012 | 35 24
180 | 0.25 | 0.5 6560 | ~ 0.95 | 0.007 | 45 25~
1.0 7550 | - 0.85 | 0.0035 | 50 26
0.5 9840 | - | 0.66 |0.007 | 38 1. 25
0.5 1.0 12500 | - 0.5 |0.004 | 44 26
2.0 15600 | - 0.44 |0.0015 | s1 26
0.1 2120 | - 3.93 [0.037 | 55 22
0.1 0.25 2840 | - 2.01 |0.013 73 23
0.5 3250 | - 1.79 |0.007 | 80 25
0.25 4750 | ~ 1.29 {0.013 | 64 25
300 | 0.25 | 0.5 6100 | - 0.96 |0.0065 | 80 26
1.0 7100 | - 0.77 | 0.004 | 90 27
0.5 2000 | - 0.67 |0.007 | 67 27
0.5 1.0 11500 | - 048 |0.004 | 83-| 27
2.0 14500 | - 0.37 [0.002 | 96 28

® One triode unit.



RCA

RECEIVING

TUBE

MANUAL

(See page 247 for explanation of symbols)

(B | % [ R [ R | % [Ca | G

| ¢ | Eo [vG. |

0.05 - 1650 - 2.80 | 0.06 11 11
0.05 | 0.1 - 2070 - 2.66 | 0.029 14 12
0.25 - 2380 - 1.95 | 0.012 17 13

0.1 - 3470 - 1.85 | 0.035 12 13

9 | 0.1 0.25 - 3940 | - 1.29 | 0.012 17 13
0.5 - 4420 - 1.0 | 0.007 19 13

0.25 - 7860 - 0.73 | 0.0135 | 14 13

0.25 | 0.5 - 9760 - 0.55 | 0.007 18 13

1.0 - 10690 | - 0.47 4 0.004 20 13

0.05 - 1190 - 3.27 | 0.06 24 13

0.05 | 0.1 - 1490 - 2.86 | 0.032 30 13
0.25 - 1740 | - 2.06 | 0.0115 | 36 13

0.1 - 2330 | - 2.19 | 0.038 26 14

180 | 0. 0.25 - 2830 - 1.35 |0.012 34 14
0.5 - 3230 | - 1.15 | 0.006 38 14

0.25 - 5560 - 0.81 |0.013 28 14

0.25 | 0.5 - 7000 - 0.62 | 0.007 36 14

1.0 - 8110 - 0.5 |0.004 40 14

0.05 - 1020 - 3.56 | 0.06 41 13

0.05 | 0.1 - 1270 - 2.96 | 0.034 51 14
0.25 - 1500 - 2.15 | 0.012 60 14

0.1 - 1900 - 2.31 | 0.035 43 14

300 | 0.1 0.25 - 2440 - 1.42 {0.0125 | 56 14
0.5 - 2700 - 1.2 |0.0065 | 64 14

0.25 - 4590 - 0.87 {0.013 46 14

0.25 | 0.5 - 5770 - 0.64 |0.0075 | 57 14

1.0 - 6950 - 0.54 | 0.004 64 14

0.1 0.37 | 1200 | 0.05 5.2 | 0.02 17 41

0.1 0.25 | 0.44 | 1100 | 0.05 5.3 |0.01 22 55

0.5 0.44 | 1300 | 0.05 4.8 |0.006 33 66

0.25 | 1.1 2400 | 0.03 3.7 1{0.008 23 70

90 | 0.25 | 0.5 1.18 | 2600 | 0.03 3.2 |0.005 32 85
1.0 1.4 3600 | 0.025| 2.5 {0.003 33 92

0.5 2.18 | 4700 | 0.02 2.3 | 0.005 28 93

0.5 1.0 2.6 5500 | 0.05 2.0 |0.0025 29 120

2.0 2.7 5500 | 0.02 2.0 |0.0015 27 140

0.1 0.44 | 1000 | 0.05 6.5 |0.02 42 51

0.1 0.25 | 0.5 750 | 0.05 6.7 |0.01 52 69

0.5 0.5 800 | 0.05 6.7 |0.006 59 83

0.25 | 1.1 1200 | 0.04 5.2 |0.008 41 93

180 | 0.25 | o.5 1.18 | 1600 | 0.04 43 |0.005 60 118
1.0 1.4 2000 | 0.04 3.8 |0.0035 | 60 140

0.5 2.45 | 2600 | 0.03 3.2 |0.005 45 135

0.5 1.0 2.9 3100 | 0.025 | 2.5 |0.0025 56 165

2.0 2.7 3500 | 0.02 2.8 |0.0015 | 60 165

v 0.1 0.44 500 | 0.07 8.5 |0.02 55 61
0.1 0.25 | 0.5 450 | 0.07 8.3 |0.01 81 82

0.5 0.53 600 | 0.06 8.0 |0.006 96 94

0.25 | 1.8 | 1100 | 0.04 5.5 |0.008 81 104

300 | 0.25 | 0.5 1.18 | 1200 | 0.04 5.4 |0.005 104 140
1.0 1.45 | 1300 | 0.05 5.8 |0.005 110 185

0.5 2.45 | 1700 | 0.04 4.2 |0.005 75 161

0.5 1.0 2.9 2200 { 0.04 4.1 {0.003 97 200

2.0 2.95 | 2300 | 0.04 4.0 |0.0025 | 100 230

® One triode unit.
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6F8-G*
6J5
6J5-GT
6SN7-GT*
12J5-GT
12SN7-GT*

See Circuit
Diagram 1

6C6
6J7
6J7-G
6J7-GT
6W7-G
12J7-GT
57

See Circuit
Diagram 3



RCA RECEIVING TUBE MANUAL

(See page 247 for explanation of symbols)

[Evv | Rop | Re [Re2 [Rx [C2 [ | € [E. [vaY

0.05 - 2120 | - 2.3 | 0.05 14 | 93
0.05 | 0.1 - 2500 [ - 1.86 | 0.03 18 10

0.25 - 2900 | - 1.65 | 0.014 | 21 11

0.1 = 3510 { - 1.36 | 0.03 16 1

9 | 0.1 0.25 - 4620 | - 1.08 | 0.015 | 22 12

6L5-G 0.5 -~ | s200| - | 1.0 |o008s| 23 12
0.25 - 8050 | - 0.61 | 0.0125 | 18 12

0.25 | 0.5 - {10300 | - 049 | 0.0085 | 22 12

See Circuit 1.0 - 12100 - 0.42 | 0.0055 | 24 12
Diagram 1 0.05 | - 110 | - | 29 |o.06 32 10
0.05 | 0.1 = 2240 | - 2.2 | 0.03 41 11

0.25 - 2660 | - 1.8 |0.014 | 46 12

0.1 = 3180 | - 1.46 | 0.03 36 12

180 | 0.1 0.25 = 4200 | - 1.1 | 0.0145 | 46 12

0.5 - 4790 | - 1.0 |0.009 | 50 12

0.25 - 7100 | - 0.7 |o0.014 [ 38 12

0.25 | 0.5 - 9290 | - 0.54 | 0.009 | 46 12

1.0 - |109s0 | - 0.46 | 0.0055 | 52 13

0.05 - 1740 | - 2.91 | 0.06 56 11

0.05 | 0.1 - 2160 | - 218 [ 0032 | 68 12

0.25 - 2600 | - 1.82 | 0.015 | 79 12

0.1 - 3070 | - 1.64 | 0.032 | 60 12

300 | 0.1 0.25 - 4140 | - 11 |0.014 | 79 13

0.5 = 4700 | - 0.81 | 0.0075 | 89 13

0.25 - 6900 | - 057 | 0.013 | 64 13

025 | 0.5 - 9100 | - 0.46 | 0.0075 | 80 13

1.0 - |10750 | - 0.4 |0.005 | 88 13

0.1 059 | 870 |0.065 | 51 |0.018 | 16 33

0.1 025 | 0.65 | 900 | 0.061 | 5.0 |0.01 21 47

05 | 0.7 910 | 0.057 | 4.58 | 0.007 | 23 54

0.25 | 1.5 1440 | 0.044 | 3.38 | 0.007 14 56 1

90 | 0.25 | 0.5 1.6 | 1520 |0.044 | 3.23 | 0.0055 | 18 66

6S7 1.0 1.7 | 1560 | 0.043 | 3.22 | 0.004 | 19 77
6S7-G 05 | 3.2 | 2620 [0.029 | 2.04 | 0004 | 12 70
0.5 1.0 | 35 | 2800 |0.03 | 1.95 | 0.0026 | 15 84

20 | 3.7 | 3000 [0.031 | 1.92 | 0.0024 | 16 94

L 0.1 058 | s30 0073 | 7.2 0017 | 33 47
See Circuit 0.1 025 | 0.68 | 540 |0.07 |69 |o0.01 43 66
Diagram 3 0.5 0.71 540 [0.065 | 6.6 | 0.0063 | 48 75
0.25 | 1.6 850 [0.05 | 4.6 |[o0.0071 | 33 79

180 | 0.25 | 0.5 1.8 890 | 0.044 | 4.7 | 0.005 | 40 104

1.0 1.9 950 [0.046 | 4.4 |[o0.0037 | 44 118

05 | 33 | 1410 |0041 | 3.5 {0.0041 | 30 109

0.5 1.0 | 3.6 | 1520 |0.037 | 3.0 |0.003 | 38 134

2.0 | 3.8 | 1600 |0031 | 29 |0.0024 | 42 147

0.1 0.50 | 430 |0.007 | 85 |0.0167 | 57 57

0.1 0.25 | 0.67 | 440 |0.071 [ 80 |o0.01 75 78

0.5 071 | 440 |o0.071 | 80 | o0.0066 | 82 89

025 | 1.7 620 |0.058 | 6.0 |0.0071 | 54 98

300 | 025 | 05 195 | 650 |0.057 [ 58 |0.005 | 66 122

1.0 2.1 700 |0.055 | 5.2 {0.0036 | 76 136

05 | 3.6 | 1000 |004 | 41 |00037 | 52 136

0.5 1.0 |.39 | 1080 [0.041 | 39 |o0.0020 | 66 162

20 | 41 | 1120 |0043 |38 |[00023 | 73 174

* At 4 volts (rms) output.
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RCA RECEIVING TUBE MANUAL

(See page 247 for explanation of symbols)
JEwo | Rp [ Re [Re2 [ Re [Cez2[ Gk | C | Eo [ V.G/]

0.1 - | 1ssor | - - Joos | 41| 138
01 joa2s | - | 1960% | - - loo12 | s9 | 23
0.5 - | 2080% | - - lo.ooss | 69 | 25%
0.25 | ~- | 3400% | - - loonn | 62| 26%
9 | 025 | 0.5 - | 37s0% | - - o006 | 86| 30 #
1.0 -~ | 3%00% | - - | 0.003 10 | 33 65C7 4
0.5 - | ssoox | - - {oo00s | 74! 31 125C7
0.5 | 1.0 - | 6300% | - - |0.003 10| 33
2.0 - | 7450 | - - looo1s| 12| 36
0.1 = 960* | - - [o.031 17 | 25 o
01 | o2 | - | 1070%| - - |oo1z | 24| 29 See Circuit
0.5 - | 220¢ | - - Jo.w0s5 | 27| 33 Diagram 4
0.25 | - | 1850% | - - Joen 21 | 3s
180 | 0.25 | 0.5 - | 2150% | - - |o0.006 28 | 39
1.0 - | 2400% | - - | o.003 32| &
0.5 - | 050+ | - - |o.006 24 | 40
05 | 1.0 - | 3420+ | - - |o.003 32 | 43
2.0 - | 3800+ | - - | o.002 36 | 45
0.1 = 750% | - - |o.033 35 | 20
01 | o025 | - 930% | - - o014 s0 | 34
025 | - | 1040% | - - | 0.007 s4 | 36
025 | - | 1a00% | - - |o.012 45 | 30
308 | 025 | 0.5 - | 1e80¢ | - - | 0.006 ss | 42
1.0 - | 1840% | - - | o.003 64 | as
0.5 — | 2330+ | - - | o.006 s0 | 45
05 | 1.0 - | 2080% | - - {o.003 62 | 48
2.0 - | 3280% | - - |o.002 72 | 49
0.1 — T 4400 | - [ 25 Jo.02 4| 28e
01 |o2s| - | 4800 | - | 21 |oo1 5 | 34m
0.5 - s000 | - | 1.8 |o.005 6 | 354
025 | - | 8000 | - | 1.33 |o.01 6 | 30m
9 | o025 |05 - | 8800 | - | 118 [0.005 7 | a3%
1.0 = 9000 | - 0.9 |0.003 10 | 44 6F5
0.5 - 12200 | - | 0.76 |o0.005 8| 43 6F5-GT
05 | 1.0 - |13s00 | - | 0.67 |0.003 10| 46
20 - 14700 | - | o058 |ooo1s| 12 | a8 6SF5
0.1 = 1800 | - | 4.4 |o0.025 16 | 37 6SF5-GT
01 | o025 | - 2000 | - | 3.3 Jo.o1s 23 | 44 _
0.5 - 2200 | - | 29 |o0.006 25 | 46 12F5-GT
, 025 | - [ 300 | - | 23 [om 21 | a8 12SF5
180 | 0.25 | 05 - | at00 | - [ 18 |o.006 26 | s3
1.0 - | 4500 | - | 1.7 |0.004 32 s7
0.5 - 6100 | - 3 | 0.006 24 53 See Circuit
0.5 1.0 - 6900 - 0.9 |0.003 33 63 Diagram 1
2.0 = 7700 | - | 0.83 |00015| 37| 66
0.1 = 1300 | - | 5.0 |o.025 33 | 42
01 |o0a2s | - 1600 | - | 3.7 |om 43 | a3
0.5 = 1700 | - | 3.2 |o0.006 a8 | s2
025 | - 2600 | - | 2.5 |o0.01 41| se
300 | 025 | 05 = 3200 | - | 21 o007 54 | 63
1.0 - | 3500 | - | 2.0 o004 63| 67
0.5 = 4500 | - | 1.5 |0.006 50 | 65
05 | 1.0 = 5400 | - | 1.2 |o0.004 62 | 70
2.0 = 6100 | - | 0.03 | 0.002 70| 70

@~ At2volts (rms) output. m At 3 volts (rms) output. +# At4 volts (rms) 6utput.
# The cathodes of the two units have a common termina’.
* Values are for phase-inverter service.
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RCA RECEIVING TUBE MANUAL
(See page 247 for explanation of symbols) N
[Ew | Rp | Re |Rez [ Rk [Cez [Cx| C [ Eo |V.G.|
01 | 0.26 | 1500 | 0.11 | 4.8 | 0.02 21 21
01 | 022 | 03 [1600 {01 | 44 | 0012 | 26 29
0.47 | 0.35 | 1900 | 0.09 | 4.2 | 0.006 | 28 | 37
0.22 | 0.64 | 2400 [0.09 | 3.4 | 0.009 | 21 33
90 | 022 | 047 | 0.7 | 2500 |0.09 | 3.2 | 00055 | 26 | 40
6SF7 1.0 | 0.84 | 2600 | 0.084 | 3.0 | 00035 | 20 | 52
125F7 047 | 1.5 | 4200 | 0.06 | 2.1 | 0.0045 | 21 50
047! 1.0 | 1.6 | 4400 |0.06 | 1.9 | 0.003 | 26 59
22 | 1.7 | 4800 | 0.058 | 1.6 | 0.002 | 29 | 64
See Circuit 0.1 | 033 | 1000 | 013 | 6.7 | 0.02 32 | 33
Diagram 3 o1 | 022 | 05 [ 1200 |02 | 58 | o011 | 37 45
g 047 | 0.6 | 1300 {011 | 55 | 0.006 | 43 52
0.22 | 0.76 | 1700 | 0.11 | 4.5 | 0.0095 | 37 47
180 | 022 | 047 | 0.9 | 1700 | 01 45 | 00055 | 44 | 68
1.0 | 1.0 | 1800 |01 42 | 0003 | 47 | 82
0.47 | 1.8 | 3300 |0.09 | 2.9 | 0.0045 | 38 70
047 | 1.0 | 2.0 | 3800 [008 | 2.4 | 0.003 | S50 8s
22 | 21 | 4000 007 | 2.3 | 0002 | 57 98
01 | 032 | 750 | 019 | 80 | 0021 | 62 | 39
01 | 022 | 036 | 850 |018 | 7.7 | 0.n2 | 80 | 46
047 | 037 | 900 { 018 | 7.7 | 0006 | 93 57
022 | 08 | 1150 | 013 | 6 | o.01 63 | 62
300 | 0.22| 047 | 094 | 1300 {012 | 57 | 000ss | 78 | 88
1.0 | 098 | 1500 | 0.11 | 5.0 | 0.0035| 99 | 97
047 | 1.7 | 2300 |01 | 35 | 00045 | T 82
047 | 10 | 1.9 | 2500 | 0u 35 | 0003 | 89 | 109
22 | 2.0 | 2800 {009 | 3.1 | 0.002 | 105 | 125
01 | 020 | 820 |0.09 | 88 | 0.02 18 | a1
01 | o025 | 020 | 880 |o0o08s| 7.4 | o016 | 23 68
05 | 031 | 1000 | 0.075 | 6.6 | 0.007 | 28 70
0.25 | 0.69 | 1680 | 0.06 | 5.0 | 0.012 | 16 75
00 | 025| o5 | 092 | 1700 { 0.045 | 4.5 | 0005 | 18 93
6837 1.0 | 082 | 1800 | 0.04 | 40 | 0003 | 22 | 104
65J7-GT 05 | 1.5 | 3600 | 0.045 | 2.4 | 0003 | 18 | o1
128J7 05 | 10 | 17 | 3800 {003 | 2.4 | 0002 | 22 [ mo
20 | 1.9 | a0s0 | 0028 | 2:35] 0.0015 | 24 | 139
1258J7-GT 010 | 020 | 760 | 010 | 91 | 0.019 | 49 55
01 | 025 | 031 | 800|009 | 80 | 0015 | 60 | 82
05 | 037 | 860|009 | 7.8 | 0007 | 62 91
See Circuit 0.25 | 0.83 | 1050 | 0.06 | 6.8 | 0.001 | 38 | 109
i 180 | 025 | 05 | 094 | 1060 | 006 | 6.6 | 0.004 | 47 | 131
Ritgrast 1.0 | 094 | 1100 [007 | 61 [ 0003 | 54 | 161
0.5 | 1.85 | 2000 | 0.05 | 4.0 | 0.003 | 37 | 151
05 | 1.0 | 2.2 | 2180 |004 | 38 | 0002 | 44 | 192
2.0 | 2.4 | 2410 |0.035 | 3.6 | 0.0015 | 54 | 208
01 | 035 | 500 |00 | 116 0019 | 72 67
01 | 025 | 037 | 530 |0.09 | 109] 0.016 | 96 | 98
05 | 047 | 590 |0.09 | 99 | 0007 {101 | 104
0.25 | 0.89 | 850 | 0.07 | 85 | 0.om 79 | 139
300 | 025| 05 | 1.0 | 860 [0.06 | 7.4 | 0004 | 88 | 167
1.0 | 118 | 910 |006 | 69 | 0.003 | 98 | 185
05 | 20 | 1300 |0.06 | 6.0 | 0.004 | 6+ | 200
05 | 10 | 2.2 | 1410 |00s | 5.8 | 0002 | 79 | 238
20 | 25 | 1530 | 004 | 5.2 | 00015 | 89 | 263

258



RCA RECEIVING TUBE MANUAL

(See page 247 for explanation of symbols)
[Ewv | Rp | Rg [Re2| Rk [Cez| Ck | C | Eo | VG|

0.1 = 1480%| - | 2.65 |o0.025 8 21%
01 | 025 | - 1760%| -~ | 202 |o.oms| 11 25
0.5 = 1930 ~ | 1.7 |o0.0065 14 26
025 | - 3000¢| - | 136 |0.01 12 28 #
9 | 025 | 05 = 3390%| - | 1.1 |0.006 | 15 30 6Z7-G
1.0 = 3670 - | 0.8 |o.0035| 18 33
0.5 = 5300%*| - | 0.65 |0.0055| 14 31
05 | 1.0 = 6050%| - | 0.61 |0.003 | 18 33
2.0 = 6700*| - | 0.45 |0.0015]| 20 35 See Circuit
0.1 = 930 - | 3.4 |o0.028 | 18 26 Diagram 4
01 | o025 | - moox| - | 2.6 |o0o11s| 28 3
0.5 = 12104 - | 232 0007 | 33 32
025 | - 18204 - | 1.71 |o0012 | 28 35
180 | 025 | 0.5 - 2110¢| - | 1.38 |o0.007 | 34 38
1.0 = 2400¢| - | 1.1 |o0.0035| 41 39
0.5 = 3240¢| - | 09 [o0.006 | 32 39
05 | 1.0 = 3890%| - | 0.703 | 0.0035| 38 40
2.0 = 4360%| - | 0.55310.002 | 44 41
0.1 = 670+ - | 3.81 |0.028 | 38 31
01 | o025 | - 9s0*| - | 2.63 [o0.012 | s2 34
0.5 = 1050%| - | 234 [0.007 | 60 36
025 [ - 1430*| - | 1.87 |0.012 | s0 38
300 | 0.25 | 0.5 - 1680*| - | 1.46 |0.006 | 59 40
1.0 = 1930¢| - | 109 |o0.0035| 66 43
0.5 = 2540%| - | 0.97 |0.006 | 55 42
05 | 1.0 = 3nox| - | 072 |0.0035( 70 44
2.0 = 3560%| - | 0.56 |0.002 | 75 45
0.05 | - 300 | - | 1.4 |o0.06 16 45
0.05 | 0.1 = 4600 | - | 11 |o0.03 19 | 49
025 | - 5400 | - | 0.86 |0.015 | 23 5.1
0.1 = 6620 | - | 0.7 ]o.04 17 5.1
% | o1 | o025 | - 9000 | - | 055 [0.015 | 22 5.4
0.5 - |10300| - | 05 o007 | 25 5.5 55
0.25 - |i1s100| - | 031 0015 | 18 5.3 85
0.25 | 0.5 - |20s00 | - | 025 |o0.007 | 23 5.5
1.0 - | 24400 | - | 0.2 |o0.004 | 26 5.6
005 | - 3200 | - | 1.8 |0.06 33 4.9 —
0.05 | 0.1 = 4100 | - | 1.6 |0.045 | a4 5.2 Is)e.e c“cu‘lt
0.25 = 5000 | - 1.2 |o0.02 49 5.3 1agram
0.1 = 6200 | - | 09 |o0.04 37 5.3
180 | 0.1 025 | - 8700 | - | 07 o015 | 47 5.5
0.5 - |10000 | - | 057 [0.008 | S50 5.5
025 | - |[14s500 | - | 043 |0.015 | 40 | 5.6
0.25 | 0.5 ~ | 20000 | - | 0.20 |o0.008 | 48 5.7
0.1 - | 24000 | - | 0.24 |o0.004 | 53 5.7
0.05 | - 3200 | - | 1.9 |o.08 50 5.2
0.05 | 0. = 4100 | - | 15 |o045 | 74 5.5
025 | - s100 | - | 1.2 [oo1s | 85 5.6
0.1 = 5900 | - | 08 |0.03 64 | 5.5
300 | o1 | o025 | - 8300 | - | 054 [0.015 | 82 5.7
0.5 = 9600 | -~ | 0.43 |0.006 | 88 5.8
025 | - [14300 | - |03 |00 7 5.7
0.25 | 05 - |19400 | - | 022 |o0.006 | 84 5.7
1.0 -~ |23600 | - |02 |oo003 | 94 | s8

J At 4 volts (rms) output. *Values are for phase-inverter service.
# The cathodes of the two units have a common terminal.
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RCA RECEIVING TUBE MANUAL

(See page 247 for explanation of symbols)
[Eov [ Ro [ Re [Ra2 [Re [C2| & | € [Eo [viG.]

0.05 = 2500 | - | 2.0 |o0.06 16 | 7.0

0.05 | 0.1 = 3200 | - 1.6 |o0.03 2 | 7.7

0.25 = 3800 | - 1.25 | 0.015 23 | 8.1

0.1 - 4500 | - 1.05 | 0.03 19 | 81

9 | oa 0.25 = 6500 | - | 0.82 | 0.015 23 | 8.9

56 0.5 - | 7s00 | - | o068 0007 | 25 | o3
76 025 | - |11100 | - | o.48 | 6.015 21 | 94
0.25 | 0.5 - |1s100 | - | 0.36 | 0.007 24 | 97

1.0 - |1830 | - | 032 {00035 | 28 | 98

A 0.05 - 2400 | - | 2.5 |o.06 36 | 7.7
S];?ac“cu'{ 0.05 | 0.1 = 3000 | - 1.9 |o0.035 48 | 8.2
gram 0.25 = 3700 | - 1.65 | 0.015 55 | 9.0
0.1 = 4500 | - 1.45 | 0.035 45 | 9.3

180 | 0.1 0.25 = 6500 | - | 0.97 |o0.015 55 | o5

0.5 = 7600 | - | 0.8 |0.008 57 | 9.8

0.25 - |1w700 | - | 06 |[o0.015 49 | 97

0.25 | 0.5 - |14700 | - | 045 {o0.007 59 | 10

1.0 - 17700 | - | 0.4 |oo0045 | 64 | 10

0.05 | - 2400 | - 2.8 |0.08 65 | 83

0.05 | 0.1 = 3100 | - 2.2 | 0.045 80 | 89

0.25 = 3800 | - 1.8 | o0.02 95 | 94

0.1 = 4500 | - 1.6 |0.04 74 | 95

300 | 0.1 | 0.25 = 6400 | - 1.2 | o0.02 95 | 10

0.5 = 7500 | - | 0.98 [0.009 | 104 | 10

0.25 - Jiwo | - | 0.69 }o0.02 82 | 10

0.25 | 05 - 15200 | - | 0.5 |[o.009 96 | 10

1.0 - 18300 | - | 04 |o0005 | 108 | 10

0.1 - | 20s0* | - - lo.04 58 | 238

o1 | 0.25 - | 2200* | - - Joo1s | 84 | 20k

0.5 - | 2350° | - - lo009 | 95 | 20

025 | - | 4000* | - - Joo1s | 71 | 31m

90 | 0.25 | 0.5 - | a2s50* | - - |oo0s | 9.7 | 33

79% 1.0 - 4650* | - - |o.004 12 35
0.5 ~ | e150* | - - |o.006 | g8 | 34

05 | 1.0 ~ | esso*| - - {0.004 12 | 38

2.0 - | 7s00* | - - lo.002 15 | 40

See Circuit 0.1 = 1050* | - - |o.04 2 | 27
Diagram 4 0.1 0.25 = 1250* | = - |o.02 27 | 31
0.5 = 1350% | - - |o.009 31 | 34

0.25 - 2050% | - - |o.02 26 | 37

180 | 025 | 0.5 - | 2as0* | - - oo 34 | &1

1.0 - Ja27s0* | - - |o.00s 40 | a2

0.5 - | 34s0* | - - |o.009 30 | 42

05 | 1.0 - | 4100* | - - Jo.003s | 39 | a4

2.0 - |aes0* | - - |o.002 44 | 45

0.1 = 800* | - - |o.025 40 | 29

0.1 0.25 = 1000* | - - oo s7 | 34

0.5 - | 1o0* | - - |o.006 60 | 36

0.25 - | 1eso* | - - o1 56 | 39

300 | 025 | 05 - | 2050* | - - |o.00ss | 66 | a2

1.0 - |{a23s0% | - - Jo.o03 77 | 43

0.5 - | 28s0* | - - Joooss | &1 | aa

05 |10 - | 3600* | - - Jo0.003 75 | 46

2.0 - | a4s50* | - - jo.001s | 82 | 46

" mAt3 volts'(r'ms) output. % At 4 volts (rms) output.
*Values are for phase-inverter service.
#The cathodes of the two units have a common terminal.
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(See page 247 for e'xplanation of symbols)
[Eob [Rp |Rg |Rez | Rk |[Ca2 [Ck | C [Eo | V.G.

0.1 - 4400 | - 2.7 [0.023 | 5 9@
0.1 |o0.22 | - 4700 | ~ 2.4 10.013 | 6 350
0.47 | -~ 4800 | - 2.3 | 0.007 | 8 e
0.22 | - 7000 | - 1.6 | 0.001 6 390
9 |o0.22 |0.47 - 7400 | - 1.4 |0.006 9 458 6AV6
1.0 - 7600 | - 1.3 [ 0.003 | 11 48%
pon 12AVé6
0.47 | - |12000 | - 0.9 | 0.006 | 9 8
0.47 | 1.0 - |13000 | = | 0.8 |0.003 | 11 | s2% 12AX7°
2.2 - 14000 | - 0.7 | 0.002 | 13 55%
0.1 - 1800 | - 4.0 | 0.025 | 18 40
0.1 }o0.22 - 2000 | - 3.5 | 0.013 | 25 47 L.
0.47 | - 2200 | - 3.1 | 0.006 | 32 | 52 lS)lv:.t:Cu'cuxlt
agram
0.2 | - 3000 | - 2.4 | 0.012 | 24 53 ‘
180 | o0.22 {0.47 | - 3500 | - 2.1 | 0.006 | 34 59
1.0 - 3900 | - 1.8 | 0.003 | 39 63
0.47 | - 5800 | - 1.3 | 0.006 | 30 62
0.47 | 1.0 = 6700 | - 1.1 | 0.003 | 39 66
2.2 - 7400 | - 1.0 | 0.002 | 45 68
0.1 - 1300 | - 4.6 | 0.027 | 43 45
0.1 |o0.22 - 1500 | - 4.0 | 0.013 | 57 52
0.47 | =~ 1700 | - 3.6 | 0.006 | 66 57
0.22] - 2200 | - 3.0 | 0.013 | 54 59
300 | 0.22 | 0.47 | - 2800 | - 2.3 | 0.006 | 69 65
1.0 - 3100 | - 2.1 | 0.003 | 79 68
0.47 | - 4300 | - 1.6 | 0.006 | 62 69
0.47 | 1.0 - 5200 | -~ 1.3 | 0.003 { 77 73
2.2 - 5900 | - 1.1 | 0.002 | 92 75

®— At 2 volts (rms) output. ®m At3 volts(rms) output. At'4 voltls'('l:n‘l-sh) output.
® One triode unit.
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MATERIALS USED N RCA ELECTRUN 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 {synthetlc) — 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 circuit diagrams in this Manual have been conservatively designed to
illustrate some of the more important applications of receiving tubes and are not
necessarily representative of commercial practice.

The circuits for receivers and amplifiers are capable of good response, but the
fidelity obtained depends as much on the quality of the components used as on the
circuits themselves. The quality of loud-speakers, transformers, chokes, and input
sources is especially important.

Electrical specifications have been given for the circuit components to assist
those interested in home construction. Details for mechanical layout have been
omitted because they vary widely with the requirements of the individual set
builder and are dependent upon the size, shape, and quality of the commercial
components selected. For the various rf, if, and oscillator coils, commercial units
are recommended. These can be purchased through your local dealer by specifying
the tuning range, size of tuning capacitors, intermediate frequency, type of con-
verter tube, and type of oscillator coil. The voltage ratings of the capacitors
specified in these circuits are the dc working voltages. The wattage ratings of the
resistors specified assume provisions for adequate ventilation; for compact instal-
lations having poor ventilation, higher-wattage resistors may be required.

Information on the characteristics and the 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 Superheterodyne Receiver . . . . . . . . . . . 16-1
Portable 3-Way Superheterodyne Receiver . . . . . . . . . 162
AC-Operated Superheterodyne Receiver . . . . . . , ., . . 16-3
AC/DC Superheterodyne Receiver . . . . . . . . . . . 164
Automobile Receiver .. . 55
Superregenerative Receiver . . e e e e . . . 16-6
AC-Operated Regenerative Short—Wave Recelver .
Battery-Operated Short-Wave Receiver . . . ., . . . . . . 16-8
FM Tuner . .
Class A, Audio Ampllﬁer 4 watts) . ... . . . .o 16410
Microphone and Phonograph Amplifier (6 watts) .. 16-11
High-Fidelity Audio Amplifier with Independent Bass and Treble Controls
and High and Low Input Levels (10 watts) . . . . . . . . 16-12
High-Power Audio Amplifier, Class AB, (25 watts) .. . . . . 1613
High-Power Audio Amplifier, Class AB, (45 watts) . . . . . . . 16-14
Class B Amplifier for Mobile Use (10 watts) . . . . . . 16-15
Two-Channel Audio Mixer . . e .+ . . 16-16

Non-Motorboating R951stance-Coupled Ampllﬁer PO 0
Code Practice Oscillator . . . . 16-18
Intercommunication Set . e . . 1619
Electronie Volt-Ohm Meter .. . . . . 16-20
AF Voltage Amplifier with Signal Mlxer, Master Mlxer and

Compressor-Expander ... 1621
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(16-1)

PORTABLE SUPERHETERODYNE RECEIVER

€ 3]

PENTAGRID DIODE DETECTOR AVC
CONVERTER IF AMPLIFIER AUDIO AMPLIFIER POWER AMPLIFIER
Lt TYPE RS TYPE IT4 TYPE 15 TYPE 354
A=Ci| Ta
<y sl
Cn
Ry
- C|3J-
R4
R
s o
A
Co
L
: Ts, 1
R3
= Cia=r Cr=
-3 = -
- Rl;
o =P~

Ci Ci=Ganged tuning capaci-
tors: Ci, 10-274 upuf; Cq,
7.5-122.5 ppf

C2Cs=Trimmer capacitors,
2-15 puf

C3s=56 ppd, ceramic

Cs C1 Cio Cu=Trimmer ca-
pacitors

Cs=0.05 pf, tubular, 400 v,

Coy C15=0.02 pf, tubular, 100 v.

Ci12=82 uuf, ceramic

Ci3 Cis = 0.002 uf, tubular, 150 v.

Ci1e=388 puuf, ceramie

Ci1=10 uf, electrolytic, 60 v.
Ci1a=0.005 uf, tubular, 600 v.
Li=Loop antenna, 540-1600 K¢
Ri=0.1 megohm, 0.25 watt
R2=15000 ohms, 0.25 watt
R3 Re=3.3 megohms, 0.25 watt
R4=68000 ohms, 0.25 watt
Rs = Volume control, potenti-
ometer, 2 megohms
Rs=10 megohms, 0.25 watt
R7=4.7 megohms, 0.25 watt
Rs=1 megohm, 0.25 watt
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e
67.5V
8.5MA

Rio=820 ohms, 0.25 watt

81 =Switch, double-pole, single
throw

Ti=O0scillator coil; for use
with tuning capacitor of
7.5-122.5 puf, and 455 Ke if
transformer

T2 Ts= Intermediate-frequency
transformers, 455 K¢

Te«=Output transformer for
matching impedance of voice
coil to 5000-ohm tubeload
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(16-2)

PORTABLE 3-WAY SUPERHETERODYNE RECEIVER

PENTAGRID
RF AMPLIFIER CONVERTER
L TYPE IT4 TYPE IRS

DIODE DETECTOR, AVC,

IF_ AMPLIFIER
TYPE T4

AUDIO AMPLIFIER
TYPE VS

POWER AMPLIFIZR
TYPE 3va

&

Ta
T C2 ,é
T ;1‘(
C
CORCTE
Re
[C29
=S Cao |
TS24 3P cask 3R0 FCao 27 Mes JFCza Rig =Y ey
Tz .
RECTIFIER g
TvPE 11723 32 REO‘SLQ %0 v
n7v
C233Rg . AC OR DC
o

”}” CHASSIS - DO NOT

o)
CONNECT TO GROUND

C1 C4 Cs= Ganged tuning ca-
pacitors, 20-450 puf

C2 C: C7 Cit Ci2 Crs Ci6="Trim-
mer capacitors

Cs Cio Ci5 Ci7 = 100 ppf, ceramic

Cs =82 ppf, ceramic

Co=560 upf, ceramic

Ci13=0.01 nf, tubular, 400 v.

Cig C21 =0.002 pf, tubular,
400 v.

Ci9 =270 puf, ceramic
Czo=0.02 uf, tubular, 400 v.
C22 Cs2=0.005 pf, tubular,

400 v.
Cu= 0.1 pf, 400 v.
Cz24=10.05 uf, 200 v.
Cas Cos Cor C2s=0.05 uf, 400 v.
Cg9=40 pf, 25 v.

Cao =160 pf, 25 v.
Ca Caz =20 pnf, 150 v,
L:=Loop antenna, 540-1600 K¢
Ri Rz Ru=4.7 megohms, 0.25
watt
Ri=2.2 megohms, 0.25 watt
R4=0.10 megohm, 0.25 watt
Rs=5.6 megohms, 0.25 watt
Re=0.027 megohm, 0.25 watt
R7=0.068 megohm, 0.25 watt
Rs=3.3 megohms, 0.25 watt
Ro=Volume control, potenti-
ometer, 1 megohm
Rio= 10 megohms, 0.25 watt
Riz=0.220 megohm, 0.25 watt
Riz=1 megohm, 0.25 watt
Ris Ris= 1800 ohms, 0.25 watt
Ri5=0.220 megohm, 0.5 watt
R17=1000 ohms, 0.25 watt
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Ris=2700 ohms, 0.25 watt
Ris=1500 ohms, 0.25 watt
Ra20= 1800 ohms, 10 watts
Ra=2300 ohms, 10 watts
S, = Switch, 4-pole double-

throw

S; = Switch, double-pole, single-
throw

Tx; RF transformer, 540-1600

¢

T2 = Oscillator coil for use with
a 560-uuf padder, 20-450 ppf
tuning capacitor, and 455 Ke
if transformer

T3 T4 = Intermediate-frequency
transformers, 455 Ke

Ts=Output transformer for
matching impedance of voice
coil to 10000-ohm tube load
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(16-3)

AC-OPERATED SUPERHETERODYNE RECEIVER

RF _AMPLIFIER
TYPE 6BA6

CONVERTER
TYPE 6BE6

IF AMPLIFIER
TYPE 6BA6

DIODE DETECTOR, AVC
AUDIO AMPLIFIER
TYPE 6AVE

€

=C3 Caq L
+ I sre

=)l
lawls

il

RECTIFIER
Ts TYPE 5Y3-GT

s Rio
o0 +Cig  ==C20
uzy. b A

e

C1 Cs Ce=Ganged tuning
capacitors, 365 uuf

Cz4C3s Cs=Trimmer capacitors,

Ca Cu—O 05 uf, paper, 50 v,

C4=0.05 uf, paper, 300 v.

Cr=0gcillator padding
capacitor—follow osecillator-
coil manufacturer’s recom-
mendation

C1ro=56 yuf mica

Cu Ci2 Cu Cis=Trimmer
capacitors for if transformers

Cis C17=180 puf, mica

Cis C2=0.01 pf, paper, 50 v.

“Cis C20=20 pf, electrolytic, 450 v.

PHASE
INVERTER
TYPE 6AVE

b

PM
SPEAKER

Can=120 upf, mica

Cas Cu=0. 02 uf paper, 50 v,

Co=20 uf, 5

C26=0.05 pf, paper, 600 v,

L=Loop antenna, 540-1600 Ke

Ri Rs=180 ohms, 0.5 watt

R2=12000 ohms, 2 watts

R3=22000 ohms, 0.5 watt

R4 Rs=2.2 megohms, 0.5 watt

R7=100000 ohms, 0.5 watt

Rs=Volume control,
potentiometer, 1 megohm

Rs Ri13=10 megohms, 0.5 watt

R10=1800 ohms, 2 watts

Ri1 R12=220000 ohms, 0.5 watt

Ri« R16=470000 ohms, 0.5 watt

R15=8200 ohms, 0.5 watt
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R17=270 ohms, 5 watts
R1s=15000 ohms, 1 watt
S=8witch on volume control
leRF transformer, 540-1600

¢

T2=0scillator coil for use with
365-uuf tuning capacitor and
455-Ke if transformer

Tz T4—Intermedxate—frequency
transformers, 455 Ke

Ts=Power transformer, 250-0-
250 volts rms, 100 ma. de

Te=Output transformer for
matching impedance of voice
coil to a 10000-ohm plate-to-
plate tube load



RCA RECEIVING TUBE MANUAIL
(16-4)
AC/DC SUPERHETERODYNE RECEIVER
PENTAGRID DIODE DETECTOR,AVC. POWER
CONVERTER = IF AMPLIFIER AUDIO AMPLIFIER AMPLIFIER

TYPE 12BE6
=

TYPE 12BA6 3
=~ —— =

TYPE I2AVE
—")

L —
% gﬁ
R4
cl7g = AAAA—
Co h
CioF
Ca= [
1 R PM
e S RECTIFIER SPEAKER.
TYPE 35W4
77
CHASSIS —
L [ PANEL LAMP [ =Cig
N240 OR 47
n7-v o)
AC @J/ t=Cis
LINE TYPE TYPE TYPE TYPE
12AV6  12BEB 12BA6  50C5
T A\ AN
0TO-

C; Cs=Ganged tuning capaci-
to;s; C1,"10-365 puf; Cs, T-115

K
C: Cs=Trimmer capacitors,
2-17 ppf
C3 C15=0.05 uf, paper, 400 v.
Cs=0.1 uf, paper, 400 v.
C1:=56 puf, ceramic
Cs="50 uf, electrolytic, 150 v.
Cy Cro=150 uuf, ceramic
C11 C14=0.02 uf, paper, 400 v.

C12=0.002 uf, paper, 400 v.
C13=330 ppf, mica
C16=380 nf, electrolytic, 150 v.
L=Loop antenna, 540-1600 Ke
R:1 Rs=220000 ohms, 0.5 watt
Re2=22000 ohms, 0.5 watt
R3=100 ohms, 0.5 watt
R4=3.3 megohms, 0.5 watt
Rs=47000 ohms, 0.5 watt
Rs=Volume control, potenti-
ometer, 0.5 megohm
R1=4.7 megohms, 0.5 watt
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Re=470000 ohms, 0.5 watt

Ri0=150 ohms, 0.5 watt

R11=1200 ochms, 1 watt

Ti=0scillator coil for use with
tuning capacitor of 7-115 uuf,
and 455-Ke intermediate-
frequency transformer

T2 Ts=Intermediate-frequency
transformers, 455 Ke

Ta=Output transformer for
matching impedance of voice
coil to 2500-ohm tube load
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(16-5)

AUTOMOBILE RECEIVER

DIODE_DETECTOR,AVC,  POWER
RF AMPLIFIER CONVERTER 1F AMPLIFIER AUDIO AMPLIFIER AMPLIFIER
TYPE 6BA6 TYPE 6BE6 TYPE 6BAS TYPE 6AVE TYPE 6AQ5

Ul

ca]

=Ca

6.3V F e
BATTERY O—1t

Ci C7 Cu = Ganged tuning
capacitors, 365 uuf

C2 Cg¢ Cr2 = Trimmer capacitors,
4-30 puf

C3 Cs=220 ppf, mica

Cy=0.056 uf, paper, 50 v.

Cs=0.05 nf, paper, 300 v.

Cy =47 upf, mica

Cio=Oscillator padding ca-
pacitor—follow oscillator-coil
manufacturer’s recommen-
dation

C1s Cus Cis Ci6=Trimmer ca-
pacitors for if transformers

C17 C1s=100 ppf, mica

Cis=0.01 pf, paper, 50 v.

C20=120 ppf, mica

Ca = 0.005 pf, paper, 300 v.

Cz=0.005 uf, paper, 450 v,

VIBRATOR

6.3

Caz =20 uf, electrolytie, 25 v.

Ca C2s= 0.5 uf, paper, 50 v.

Ca2s =470 upf, mica

Ca7=0.006 nf, paper, 1500 v.

Cas C=20 uf, electrolytie,
450 v.

F=Fuse, 10 a.

Lz =Oscillator coil, tapped, for
use with 365-uuf tuning ca-
pacitor, and 455 Kec if trans-
former

L2 Ls Ls= RF choke, 10 a.

Ri1 Ri=1 megohm, 0.5 watt

R:=150 ohms, 0.5 watt

Rs=12000 ohms, 2 watts

Rs=22000 ohms, 0.5 watt

Re=100 ohms, 0.5 watt

R1=47000 ohms, 0.5 watt

Rs= Volume control, potenti-
ometer, 1 megohm
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.3V OC
TO ALL HEATERS

Re =10 megohms, 0.5 watt

Rio=10.27 megohm, 0.5 watt

Rii = 0.47 megohm, 0.5 watt

Ri12=3890 chms, 2 watts

Ri3=2.2 megohms, 0.5 watt

R =220 ohms, 0.5 watt

Ris=1500 ohms, 1 watt

T, T2 =RF transformers, 540-
1600 Ke

T3z T4 =Intermediate-frequency
transformers, 4556 Ke

Ts=Output transformer for
matching impedance of voice
coil to 5000-ohm tube load

Ts= Vibrator transformer,
Stancor P-4062, or equivalent

Vibrator = Mallory Type No.
859, or equivalent
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SUPERREGENERATIVE RECEIVER

ANTENNA SYSTEM

DET

FIER

RECTI
TYPE 6X4

R

SUPERREGENERATIVE
ECTO

AF AMPLIFIER
TYPE 6AV6

POWER
AMPLIFIER
TYPE 6AQS5

Ci Co= 0.1 pf, paper, 400 v,
Cs Ca= 100 ppuf, mica, 500 v.
Cs Ce C1= 20 uf, electrolytic,
450 v.
Cs = 25 uf, electrolytie, 50 v,
Cs =25 uf, electrolytie, 25 v,
Cio= 0.002 uf, paper, 600 v,
Cu = 0.01 uxf, paper, 400 v.
Ciz = 0.005 pf, paper, 400 v.
Ciz = 50 puf, silver mica, 300 v.
Cui= 10 puf max. per section
Cis= 0.006 ppf, mica, 300 v,
Cis = 3-30 puf, ceramic or mica
J1= Jack for earphones

Li= Antenna pickup loop

L2 =4 turns of No. 12 copper
wire on a 4” L.D. form
(144 Me): adjust spacing to
set band

Lz = Speaker field or filter choke,
12 henries, 70 ma.

R) = Potentiometer, 47000
ohms, 1 watt. wire wound

Rz Rz = 47000 ohms, 1 watt

Rs= 27000 ohms, 0.5 watt

Rs= 2700 ohms, 1 watt

Res R7= 0.1 megohm, 0.5 watt
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Rs =270 ohms, 1 watt

Re = Volume control, potenti-
ometer, 500000 ochms

Rio = 4.7 megohms, 0.5 watt

RFCi =One-quarter wavelength
of No. 23 Enam, close wound
on a ¥4’ form (144 Mc)

RFC: = RF choke, 8 mh.

T, = Power transformer,
300-0-300 volts rms, 70 ma.

T, = Output transformer for
matching impedance of voice
coil to 5000-ohm tube load
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E MANUAL

(16-7)

REGENERATIVE SHORT-WAVE

RECEIVER

SPEAKER

RF AMPLWIER DETECTOR AF AMPLIFIER POWER AMPLIFIER
TYPE 65K7 TYPE 65K7 TYPE 645 TYPE 6K6-0T
fs5 L
TI %
PR
ANTENNA 4 il 3 o o
SYSTEM K 2
Re
'
J. J_—
Cn o
R
= 13
Riz - S)
l)ozsovA Ria la_
Ci C2=85 yuf Rs=100000 ohms, 1 watt R14=5600 ohms, 1 watt

Cs Cs=Midget tuning
capacitors, 140 uuf

Cs Cs C7 C13=0.05 uf

Cs=0.01 uf, 400 v.

Cs C10=0.00025 uf, mica

Cu=1 uf, 200 v.

Ci12=8 puf, electrolytic, 25 v,

Cu=16 uf, electrolytic, 25 v.

Li=RF choke, 8 mh.

L2=AF choke, 300-500 h,

R1=270 ohms, 0.5 watt

Rz2=Potentiometer, 10000
ohms, wire wound

R4=56000 ohms, 1 watt
Rs=2 to 5 megohms, 0.5 watt
Re=270000 ohms, 1 watt
R7=1 megohm, 0.5 watt
Rs=1500 ohms, 1 watt
Re=47000 ohms, 0.5 watt
Rio=Volume contro!, potenti-
ometer, 500000 ohms
Ru=560 ohms, 1 watt
Ri12=15000 ohms, 5 watts
Ru=Regeneration control,
potentiometer, 500000 ohms
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S1=8witch, single-pole,
single-throw

T1=RF coil of the 4-prong,
plug-in type for use with a
140-ppf tuning capacitor

T2=Regenerative detector coil
of the 5-prong, 2-winding,
plug-in type with tapped
grid winding for electron-
coupled cireuit

T:=O0utput transformer for
matching impedance of voice
coil to a 7500-ohm tube load



RCA RECEIVING TUBE MANUAL

(16-8)

BATTERY-OPERATED SHORT-WAVE RECEIVER
1.4-Volt Types

RF  AMPLIFIER DETECTOR POWER AMPLIFIER
TYPE 3va

TYPE 1U4 T2 TYPE 1U4 f

ANTENNA
SYSTEM

5
J

T3

AF
QUTPUT

as A- 8- +90V.
C; Ce = Midget tuning capaci- Ri = 100000 ohms, 0.5 watt T: = RF coil of the 4-prong, 2-
tors, 140 uuf Rz = 2 - 5 megohms, 0.5 watt winding, plug-in type for use
C2 C; = 85 puf R: = 0.25 megohm, 0.5 watt with 140-uuf tuning capacitor
Cs Cy4 Cs Cu = 0.05 uf R« = Volume control, potenti- T: = Regenerative detector coil
Cs Cuw = 0.00025 uf ometer, 0.5 megohm of the 6-prong, 3-winding,
Cs= 1 uf Rs R7 = Potentiometers, 50000 plug-in type for use with 140-
Ciz2 = 0.002 uf ohms uuf tuning capacitor
Cis = 8 uf, electrolytic, 100 v. Rs = 470 ohms, 0.5 watt Ts = Output transformer for
Li Lz = RF chokes, 8 mh. Rs = 30000 ohms, 0.5 watt matching impedance of voice
Ls= AF choke, 300-500 h. S1 S: = Ganged switch, double- coil to 9000-chm tube load

pole, single-throw
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RF AMPLIFIER MIXER IF AMPLIFIER IF AMFLIFIER RAT!
TYPE 6BJ6 TYPE 6BE6 TYPE 6BJ6 TYPE 686 R
(88-108 M) (88-108 Mo 107 MO 107 MO

_I_Cza

é Cag

Caaq

LIMITER €429 DISCRIMINATOR
T3 _ TYPE st«uel—{ Ts TYPE 6ALS

OSCILLATOR X
TYPE 6C4
(987 TO 118.7 Mc) Cs7

TO USE LIMITER & DISCRIMINATOR
IN PLACE OF RATIO DETECTOR,CON-
NECT LEADS X,Y 8 Z TO CORRES-
PONDING POINTS MARKED ON CIR-
CUIT ABOVE

R
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C1 Co Crs= Ganged tuning ca-
pacitors, 7.5 — 20 uuf

C2 C10 Cr9 = Trimmer ca-
pacitors, 1.5—5.0 uuf, ceramic

C3=0.01 uf, mica, 200 v.

C4 C14 Ca4 C2i Cat Cas Ces Cro=
1500 puf, mica, 200 v.

Cs C7 Cis Ci7 C22 C26 C29 Cs Car
Cs2=1500 uuf, mica, 400 v.

Ce= 0.1 uf, paper, 400 v.

Cs =383 uuf, mica, 400 v.

Cu=3 uuf, silver mica, 200 v.

Ci2 C2s Caz2 Caz Csa=0.01 uf,
paper, 200 v.

Ci13=0.01 uf, paper, 200 v.

Cig Cz3 C2s Cao Cas Cas Cas Cao

s0 Css Cor=Trimmer

capacitors, 22-50 uuf, mica,
usually part of if transformer

Cz20=383 uui, silver mica, 200 v

Ca = 100 uuf, mica, 200 v.

Cas Cao=330 uul, mica, 200 v.

Ca=0.05 uf, paper, 200 v.

Cq2 Ci3=0.005 uf, paper, 200 v.

FM TUNER (Cont'd)

Cu= 10 uf, electrolytic, 200 v.
Cus Cas =250 uuf, mica, 200 v.
Car=0.1 uf, miea, 200 v.

Cs =500 uuf, mica, 400 v.

L:=1 turn of No.14 Enam.
wound on a {’ diam. coil
form

L2=2.5 turns of No.14 Enam.
spaced 1 wire diameter wound
on same form as L1 with the
ground end of L. spaced 4’/
from L

La L Lz Lis Lo Lio Lii = Choke, 1
uh (approx.), 26 turns of
No.24 Enam. close-wound
on resistor (47000 ochms, 0.5
watt), connecied in parallel
with resistor.

Ls=2.5 turns of No.14 Enam.
spaced 1 wire diameter,
wound on 34’ form.

Ls=2 turns of No.14 Enam.
spaced 1 wire diameter,
wound on 34"’ form, tapped

at 14 turn from ground end
Liz= Choke, 2.5 mh.
Ri Rs=50 ohms, 0.5 watt
Rz Ri2 Ri6=0.04 megohm, 0.5
watt
Rz Rz Riz Ri7=500 ohms, 0.5

watt
R« Raz Ras=0.01 megohm, 0.5
watt
Res=0.03 megohm, 1 watt
Rs=0.05 megohm, 0.5 watt
Re=0.005 megohm, 1 watt
R1o Ris Rez= 0.2 megohm, 0.5
watt
Ri1 Ris Rao=68 ohms, 0.5 watt
Ris= 56 ohms, 0.5 watt
Ris Rz = Volume controls,
potentiometers, 1 megohm
Rz =0.015 megohm, 0.5 watt
Ro =820 ohms, 0.5 watt
Rz =560 ohms, 0.5 watt
Rz« Ra1 =2 megohms, 0.5 watt
Roes Ros = 0.1 megohm, 0.5 watt
R =0.15 megohm, 1 watt

Fig. 16-9 illustrates the circuit for an FM 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 described
above.

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 con-
struction requires more than ordinary skill and equipment. Placement of com-
ponent parts is quite critical in a receiver of this nature and requires careful
experimentation. All rf leads to components including bypass capacitors must be
kept short and must be properly dressed to minimize intercoupling and capacitance
effects. The minimum equipment required for circuit alignment and oscillator
tracking calls for a frequency-modulated signal generator and a high-impedance
vacuum-tube voltmeter. Unless the builder has the necessary equipment and has
had considerable experience with broad-band, high-frequency circuits, he should
not undertake the construction of this circuit.
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CLASS A; AUDIO AMPLIFIER
For Use On DC Power Line—Power Output, 4 Watts*

PHASE INVERTER
TVPE 125C7

BEAM POWES
AMPL IF IER
TYPE 50L6-CT

SPLAKER

R
® Beam POWER
AMPL IFIER
TYPE 50L6-CT

e

, Fust
&~

nTy
oC
o—

S0L6GT

50L6-CT

25?7

[

THASSS -DO NOT CON-
NECT TO GROUND

C1 C2 = 0.006 uf

Ca = 25 uf, electrolytic, 25 v.
Cq= 0.085 uf
Cs = 0.1 uf, paper, 150 v.
Cs = 2 uf, electrolytic, 150 v.

7 = 4 uf, electrolytic, 150 v,
L, = Filter choke, 10 henries at

125 ma., 60 ohms

Lz = Speaker field, 115 volts de

Ri Volume control, potenti-
ometer, 500000 chms

Rz = 4000 ohms, 0.5 watt

R: R« Rn 250000 ohms, 0.5
watt

Rs = 475000 ohms, 0.5 watt

Rs = 16000 ohms, 0.5 watt

*Signal voltage input for full power output = 0.25 volt peak
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Rz = 500000 ohms, 0.5 watt

Rs = 70 ohms, 1 watt

Rs = 4000 ohms, 2 watts

Rio = 33 ohms, 1.0 watt

T = Output transformer for
matching the impedance of
voice coil to 3000-ohm plate-
to-plate tube load
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MICROPHONE AND PHONOGRAPH AMPLIFIER
Power Output, 6 Watts

]

@ TO SPEARER
“é VDICE COIL

=
)
)
|
R R
] ® 19 x  Rag
v i %
" i sviter
G . +
00— i S Gl
i
I
|
!

Ci1=16 uf, electrolytic, 150 v.
Cz Cs Cs=0.1 pf, paper, 200 v.
C3 C13=10 uf, electrolytic, 450 v.
Cq Co=0.05 uf, paper, 400 v.
Ce=0.25 uf, paper, 200 v.
C7=820 puf, mica, 500 v.
Cio=20 pf, electrolytic, 25 v.
Cu Ci12=25uf, electrolytic, 450 v.
F=Fuse, 1 ampere
Jy=Jack for high-impedance
crystal microphone input,
maximum input: 2 volts peak
J2=Jack for low-impedance
phono-pickup input, maxi-
mum input: 0.185 volt peak

Js=Jack for high-impedance
phono-pick up input, maxi-
mum input: 20 volts peak

Ri1 Rs=Volume control,
potentiometer, 0.5 megohm

R2=2200 ohms, 0.5 watt

Ra=1500 ohms, 0.5 watt

R+ Ru=1.2 megohms, 0.5 watt

Rs Ri1s=82000 ohms, 0.5 watt

Rs=270000 ohms, 0.5 watt

R7 Re=470000 ohms, 0.5 watt

Rio=47 ohms, 0.5 watt

Ri1=Tone control,
potentiometer, 5000 chms
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Ri2=1000 ohms, 0.5 watt
R1:=220000 ohms, 0.5 watt
Ris=330000 ohms, 0.5 watt
R17=220 ohms, 2 watts
Ris R19=383 ohms, 0.5 watt
R»=440 ohms, 10 watts
R2=8200 ohms, 0.5 watt
Raz Res=33000 ohms, 2 watts
T,=Output transformer for
matching impedance of voice
coil to 4000-ohm tube load
T:=Power transformer, 3560-0=
350 volts rms, 125 ma.
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HIGH-FIDELITY AUDIO AMPLIFIER

With Independent Bass and Treble Controls and Preamplifier
for Low-Level Inputs—10 Watts

2-STAGE J BASS VOLTAGE TREBLE PHASE WA
PREAMPLIFIER 2 AMPLIFIER AMPLIFIER AMPLIFIER INVERTER STAGE

TYPE
Cia \ (1]
| 6SNT~GT g"i

< TYPE ‘]5 \ TYPE
65N7-GT
vor

21
272 |c22
if
34 LCi7
Raz Rag
=C23 Cae7
Rag Rao
@ Rai | Rg2
Rao CI8T R, §R29 -
Rig Caa] €25
% XX
TYPE §R -
5v4-G Oy 0 | TyPE PUSH-PULL
6A57-G QYTPUT STAGE
E—
Ra3f 828 R4
T \—FU_‘ =Cs =Cig N
[ S d N
7y E L
AC |
O—'f\E x 700000000000
F 2 ey
! x f ]
TO LINE
OR
VOICE COIL
C1 C2 Cui=0.05 uf, paper, 600 v.  Li=Filter choke, 12 henries, Ri7 Ru=10000 ohms, 0.5 watt
Cs Ca=20 uf, clectrolytic, 450 v. 230 ohms, 150 ma. Rz R20 Ras Rzs Rav Re=47000
Cs C9=0.01 uf, paper, 600 v. N=0Overload indicator, neon ohms, 0.5 watt
Cs C1s Coo Cat Cs2 Co3 C26=0.02 lamp, 1/ watt R19=20000 ohms
uf, paper, 600 v. Ri1=5600 ochms, 0.5 watt Razs=Treble control,
Cr Cs=25 uf, electrolytic, 50 v. Rz R:=38.8 megohms, 0.5 watt potentiometer, 0.25 megohm
Cio0 Cu C17=0.005 uf, paper, Ri Rs R%=33000 ohms, 0.5 watt R2s=4700 ohms, 0.5 watt
600 v. Rs=200000 ohms, 0.5 watt R3»=10000 ohms, 2.0 watts
Ci2=0.1 uf, paper, 400 v. R7=27000 ohms, 0.5 watt Raz Ras Ras Rs=2700 ohms
Cis=8 uf, electrolytic, 450 v. Rs=180000 ohms, 0.5 watt Ry Re=2500 ohms, wire-wound,
Ci5 C1e=154f, electrolytic, 450 v.  Rs R1=68000 ohms, 0.5 watt 10 watts
Ci1s=10 pf, electrolytic, 450 v. Ru=Volume control, R11=75000 ohms, 0.5 watt
Cz C25=204f, electrolytic, 150 v. potentiometer, 0.5 megohm T:=Power transformer, 375-0-
F=1 ampere Ri2 Riz R22=1500 ohms, 0.5 watt 375 volts rms, 160 ma.
Ji=Jack for low-impedance Ruit Rai Rer Rat Ry Ry Ryp=0.5 T2=Output transformer for
phono-pickup input megohm, 0.5 watt matching impedance of line
J2=Closed-circuit jack for high  Ris Ris Res=100000 ohms, or voice coil to 5000~ohm
impedance phono-pickup 0.5 watt plate-to-plate tube load
input Ris=Bass control,

potentiometer, 1 megohm

Norte: Refer to type 6AS7-G in TUBE TYPES SECTION for operation characteristic and operating

<conditions for this circuit.
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— — —
HIGH-POWER AUDIO AMPLIFIER
Class AB1; Output, 25 Watts
BASS [TREBLE mYRE1eCe:0
R2o Ciq
TYPE 6J7 " TYPE 65K? C_-yI TYPE 6SL7-GT ==
LY - cil - T2
voLuME SRe Riz koS R = :
J puuges CONTROL g5 o2 18 21 o = 0
c E speaker
oY 15 r
VOICE
xx xx Riz xx Ri Ry _Fiz_,:,)(]:( I coll
) E
Ce
L
Rl SRz Raé Re RS RisSRis i s
] g Cg Rl7 Ciz - ==
Cl TCs 23
oec
-+ '._]rc'g -CloJf Cizk
o
%, 25
[ lit x Rag
uzv. =X
ac %
o—0" TCe
TYPE
5U4-G Rat
Ci Cs C15=20 uf, Rz R4=82000 ohms, 0.5 watt Ris Rip=220000 ohms, 1 watt

electrolytie, 25 v.
C2 C3 C1=0.01 pf, paper, 400 v.
Cs=10.005 uf, paper, 100 v.
Ce=0.5 uf, paper, 400 v.
Cs=330 upf, mica
Cy C13=30 uf, electrolytic, 450 v.
Cio Cu Ci2 Cuu=0.1 uf, paper,

400 v.
Cis=40 uf, electrolytic, 450 v.
F=Fuse, 3 amperes
J=Jack for high-impedance
phono-pickup input
Ri=1 megohm, 0.5 watt
R2=1800 ohms, 0.5 watt

Rs Ri13=47000 ohms, 0.5 watt
R¢ R7 Rs=Volume control, po-
tentiometer, 1.5 megohm, tap-
ped at 0.25 and 0.5 megohm.
Ras is 0.25-megohm section.
Rs=390 ohms, 0.5 watt
R10=120000 ohms, 0.5 watt
Ru=15000 ohms, 0.6 watt
Ri2=Bass control,
potentiometer, 0.5 megohm
Ris=Treble control,
potentiometer, 0.5 megohm
Ris R16=4700 ohms, 0.6 watt
R17=250000 ohms, 0.5 watt

R20=560000 ohms, 0.5 watt

R Raz=270000 ohms, 0.6 watt
Rz=12000 ohms, 0.5 watt
Rxu=185 ohms, 10 watts
R25=10000 ohms, 1 watt
Ris=2000 ohms, 20 watts
Rz=12500 ohms, 20 watts
Ti=Power transformer, 400-0-

400 volts rms, 200 ma.

T2=Output transformer for

matehing impedance of voice
coilto 6600-ohm plate-to-plate
tube load.

NoOTE: The vaiue of Rir should be adjusted for.minimum power-supply ripple in output.
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HIGH-POWER AUDIO-AMPLIFIER
Class AB2 6L6's, Output 45 Watts

¥

C1Cs= 25 uf, electrolytlc 25 v,

Cz = 0.035 uf, 10

Cs = 16 uf, electrolytlc 450 v.

Cq Cs = 8 uf, electrolytic, 450 v.

L1 = Filter choke, 5 henries at
220 ma., 50 ohms or less

L2 = Filter choke, 20 henries at
150 ma., 100 ohms or less

Ri= 0.5 megohm, 0.5 watt

R: = 650 ohms, 0.5 watt

Rs3 = 5000 ohms, 20 watts

R4 = 50000 chms, 5 watts

Rs = 3500 ohms, 30 watts

Re = 200 ohms, 5 watts

T: = Interstage transformer for
matching a single 6F6 to push-
gull 61.6°s as clags AB2 ampli-

ers -
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T2 = Output transformer for
matchmg the impedance of
voice coil toa 3800-ohm plate-
to-plate tube load

Ts = Power transformer, 440-
0-440 volts rms, 175 ma. de

T« = Power transformer, 315-
0-315 volts rms, 150 ma. de¢
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CLASS B AMPLIFIER FOR MOBILE USE
Power Output 10 Watts*
CLASS B
CRIVER AMPLIFIER
TYPE 6N7 TYPE 6N7
T TYPE 6SF5
T3
fEo
ouTPUT
Ci1 = 5 pf, electrolytie, 25 v. R2=1300 ohms, 0.5 watt Tz = Input transformer for
Ca2=4 uf, electrolytic, 250 v. Rs Rs=100000 ohms, 0.5 watt matching parallel-connected
Cs=0.025 uf R4=50000 ohms, 0.5 watt 6N7 to a 6N7 class B
Cis = 25 uf, electrolytic, 25 v. Rs=Voltage control, variable amplifier
Cs=50 uf, 26 v. resistor, 1000 ohms, set for Ts = Output transformer for
M = Microphone, single-button, 2.0 volts matching impedance of voice
200 ohms Ti=Transformer for matching coil to 8000-ohm plate-to-
Ri=Volume control, potenti- a single-button microphone plate tube load
ometer, 500000 ohms to a single grid
* Peak signal-input voltage to 6SF5 grid is 0.15 volt for full power output
TWO-CHANNEL AUDIO MIXER
Voltage Gain From Each Grid of 65C7 to Output is Approximately 15
TYPE 65C7
OUTPUT TO
INPUT N2t ca GRID OF
NEXT STAGE
Ra Rs
Re
R2 R3
INPUT Ne2
-
= = +250V.
Cy1 = 8 uf, electrolytic, 25 v. Ri = 2000 ohms, 0.5 watt R: R: = 250000 ohms, 0.5 watt
Ca= 0.005 uf, paper, 400 v. R« Rs Re = 1 megohm, 0.5 watt
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O NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER
Voltage Gain, 9000
YYPE 647 I TYPE 6547
T0
POWER
AMPLIFIER

Ci1 Cu= 8 uf, electrolytic, 25 v. Ri = Volume control, potenti- R4 Rs = 100000 ohms, 0.5 watt
Cz Cs = 0.06 pf, voltage rating ometer Rs = Volume control, potenti-

as high as voltage supply R2 Rs= 600 ohms, 0.5 watt ometer, 0.5 megohm, ganged
Cs Cs= 0.006 .f, voltage rating Rs R7 Ro = 500000 ohms, 0.5 with R

as high as voltage supply watt F = Decoupling filter

NOTE: Values of resistance and capacitance shown in this circuit are taken from Charts 14 and 20 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, Three or more stages,
including power stage, operated from a common B-supply may require a decoupling filter in the plate-
supply lead of one or more of the voltage amplifier stages. The constants of decoupling filters depend
on the design requirements of the amplifier.

(16-18)

CODE PRACTICE OSCILLATOR

TYPE
R4

3525-G7T

Te, Ry 5
RI
»
C
. |" ¥ -0
C
T 2 n7v AC
b | 4
CONNECT TO ONLY ONE SIDE GROUND_]_AC RETURN
OF AC LINE =
C1 C2=0.001 uf, mica, 300 v. Rt = 27000 ohms, 0.5 watt Rs = Volume control, potenti-
Cs= 0.01 unf, paper, 400 v. R:= 0.27 megohm, 0.5 watt ometer, 0.1 megohm
0.002 uf, mica, 300 v. R3= 0.22 megohm, 0.5 watt Res= 2.2 megohms, 0.5 watt
0.003 pf, paper, 400 v. R4 = Potentiometer, 1.0 meg- R7= 47000 ohms, 0.5 watt
Cs = 20 uf, electrolytic, 250 v. ohm, carbon Rs= 470 ohms, 25 watts

NOTE: Use high-impedance headphones.
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INTERCOMMUNICATION SET
With Master Unit and Six Remote Units

€
TO ANY
TERMINAL ® TO ®*6

ONE OF
SIX REMOTE
I@ € @06 Q ﬂ— UNITS
TALK-LISTEN SWITCH [ LISTEN
SHOWN IN LISTEN POSITION PUSHBUTTON ] I
LOCHIN TALK TALK SWITCHES
N i 4 4 4 i
4 S2
[
s
AUDIO AMPLIFIER POWER AMPLIFIER
| TYPE 8SL7-GT ° TYPE 6ve-GT
it s
it o
\
'
Rg H [<]
. ' ]
. S
4
T

RECTIFIER
TYPE 6X5-GT

[F | ]

[}
~

Alr
[

v
AC

C1=0.0025 pf, 400 v.
Ca=470 puf, 500 v.

C3 =330 uuf, 500 v.
Cea=0.01 uf, 600 v.

Cs=0.1 uf, 400 v.

Ce=5600 ppuf, 500 v.

Cy Cs=20 uf, 350 v.
Ri1=12 ohms, 0.5 watt
R2=0.47 megohm, 0.5 watt

R:=10 megohms, 0.5 watt

R:=330 ohms, 0.5 watt

Rs=56000 ohms, 0.5 watt

Rs= Volume control, potenti-
ometer, 0.5 megohm

R7 Rs R;o—-O 33 megohm, 0.5

Rn—-82000 ohms, 0.5 watt
R11 =270 ohms, 2 watts

281

Ri12=470 ohms, 5 watts

S; S =Speakers, permanent-
magnet

Ti=Input transformer, pri-
mary to secondary turns
ratio 1:47.5

T2= Output transformer for

matching impedance of voice

coil to 5000-ohm tube load
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ELECTRONIC VOLT-OHM METER

ELECTRONIC VOLT- OHMMETER
(WITH DIFFERENTIAL VACUUM-TUBE BRIDGE)

C1 Cs=0.05 pf, oil-filled, 600 v.
Ca=47 uuf, ceramic

C4q Cs Cs=3300 uuf, mica
Cr=0.25 uf, tubular, 400 v.
R1 =82 ohms, 0.5 watt
Rz=2.4 ohms, 1 watt

Ris R19=3.9 megohms, 0.5 watt
Ri=1 megohm, 0.5 watt
Rs=0.12 megohm, 0.5 watt
Rs=0.27 megohm, 0.5 watt
R7=10.91 megohm, 0.5 watt
Rs=3.3 megohms, 0.5 watt
Rs=9.9 megohms = 1%, 0.5

watt
R10—90000 ohms = 1%, 0.5
Ru—9000 ohms = 1%, 0.5
R12—900 ohms = 1%, 0.5 watt

Ri3=90 ohms =+ 1%, 0.5 watt
Ri=9.6 ohms = 19, 0.5 watt

o
ZERO CENTER

EZERO ADJ,

S0 Rat

R15=0t.121 megohm =+ 1%,, 0.6

wat’

Ris=0.290 megohm = 1%, 0.5
watt

Ru— 0 830 megohm =+ 1%, 0.5

Ru—-3 12 megohms = 1%, 0.5
watt

Roo=T7 megohms (two 3.5-
megohm = 19, 2-watt re-
sistors in series)

R =2 megohms = 1%, 1 watt

Rez=0.70 megohm = 1%,, 0.5

watt

Ros=0.20 megohm = 1%, 0.5
watt

Ra2¢="70000 ohms = 1%, 0.5

watt
Rz = 30000 ohms = 1%, 0.5
watt
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==

57V RMS
g:g: TO ALL HEATERS

R26=8.2 megohms, 0.5 watt

R2r= Potentiometer, 20 ohms,
5 watts

Ra2s Ra2= 3.3 megohms, 0.5 watt

Rz Rai = 3000 ohms, 0.5 watt

Rao= 39000 ohms, 0.5 watt

Ra3=3300 ohms, 0.5 watt

Ra Ra= 18000 ohms, 0.5 watt

Ris = Potentiometer, 30000
ohms, 2 watts

Ras Rw= Potentiometers, 7000
ohms, 2 watts

R Ras Ras= Potentiometers,
8000 ohms, 2 watts

R42=5.6 megohms, 1 watt

R43=6200 ohms, 0.5 watt

R4s=15000 ohms, 0.5 watt

Rus= 20000 ohms, 0.5 watt
= Power transformer, 100-0-
100 volts rms, dc load cur-
rent less than 5 ma.
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AF VOLTAGE AMPLIFIER WITH SIGNAL MIXER, MASTER MIXER
AND COMPRESSOR-EXPANDER

INPUT MIXER
TYPE 6L7 OR 1612

OQUTPUT OF OTHER
rINPUT MIXERS
It

MASTER MIXER
TYPE 6L7 OR 1612 cn

A-F
o UTPUT
INPUT i
-
Ci2
TO
PHONO R
PICKUP 20
C*OMPRE
TYPE 6L7 OR 1612 [ " 53
R24 [ D TYPE =
e 6H6 | c\q
25 Cl9g = |COMPRESSOR- -
—F— EXPANDER —
B2 53 R26
= [4
. Ra3 7 .
63V
& LCpa so-eov.| Res | L
22 1
A LQQ.&QQJ lczz lcla
27 (UO'GUQ
o n7v. :
-8 +300V. AC

Ci C4 Co C10 Cut Cue
Cis C20 Cau= 0.05 p

C2 Cs= 0.25 uf

Cs C1Cy Crz2= 8 uf

Cs=0.0015 uf

Cis= 0.5 uf

Cu=4 uf

Ca2= 0.1 uf

Ri1= 50000 ohms, 0.5 watt

Rz Riz= 1.2 megohms, 0.5 watt

Rz Ris = 820000 ohms, 0.5 watt

R« Ru = Potentiometers,
2560000 ohms

(f?xs Cis Ciz

Rs Ris = 1000 ohms, 0.5 watt

Rs Rz Ris Ri7 = 30000 ohms,
0.5 watt

Rs Ris= 150000 ohms, 1 watt

Rs Ris Ras = 300000 ohms, 0.5
watt

Rio R2o = 50000 ohms, 0.5 watt

Ru Rzs = 100000 ohms, 0.5

watt
Raz1 = 150000 ohms, 0.5 watt
Roz = 500 ohms, 0.5 watt
Razs = 40000 ohms, 0.5 watt
Ras = Potentiometer, 1 megohm

Rar = Bleeder resistor, tapped
at 50 to 60 volts to provide
heater-circuit bias

Rz = 100000 ohms, 0.5 watt

Rz = 5000 ohms, 0.5 watt

S) = Switch, music-speech,
single-pole, single-throw

S2 = Switch, expand-compress,
double-pole, double-throw

Sa= Switch, phonograph; cloge
when phonograph is not in

use
T: = Transformer, microphone
input

NoTE 1: Potentiometer Ru controls the bias on grid No.1 of the input mixer stage and thus controls the
gain of this stage. When the contact is at the cathode end of Re, gain is at maximum. Because the leads
to Redo not carry af voltage, R« can be connected to the circuit through a iong eable for remote control.
Potentiometer R controls the no-signal gain of the master mixer stage. When the circuit is to be used
as a volume expander, the contact should be set at the ground end of Ru; when it is to be used as a
compressor, the contact should be set at the cathode end of Ris. The degree of expansion or compression
can be controlled by Res. Maximum expansion or compression is obtained with the contact at the posi-
tive end. Ru and Ras can also be connected to the circuit through cables for remote control.

NOTE 2: Volume expander circuits are discussed on page 31 of the ELECTRON TUBE APPLICA-

TIONS SECTION.
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] ”n

732

"‘I MAX.

'3/33: MT8
i3/32

Outlines

METAL TUBES—Outlines 1-7

1 % gMAax

sde

“
1 ’/32
MAX.

MINIATURE
cap

| 5%
2% | MTT8 .
| t% l3|/32,,
3l _|r.- G
MAX, t T
T F £V’
T R
— WAFER
P OCTAL
t YgMAax, fe—

-4-

1 Y3,
— maAx.
13aa
+335| MTT8 13,7
2%’ _{'t'@z
MAX
1 7/32
M F /32
T R,
WAFER
P OCTAL
1 YgMax, k—
e2 -
Lo
! 732
= max.
g | —
MINJATURE
cap
2%’
L
t% | MTa 5, v
3L” 732
8 ln s
MAX, 32
7, .
1 75
U T .U o Va2
Uw SMALL-
— WAFER
s ~ OCTAL
— | Y MAX, fe—
BT
I9/32”
'—‘1 MAX. ["‘
|F ~~
o "
3%
"
(]
“ T
4% MT (0
1335
i

T N -

1%t e

-7~
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— Y6 MAX,

w3
I '/32”
—‘] MAX,

u

2'%;

s

P
31" MT 8

MAX,

T

I

-6-

J_—.-J__
1 g MAX. f—



RCA

RECEIVING

TUBE

ANUAL

GLASS TUBES—Outlines 8-19

- 400 MAX.

B 200 1Yy,
3 2
2 |73]| to6d max.
MAX.

SMALL - BUTTON
SUB-MINAR
8~PIN BASE

LI 935 | INTERMEDIATE-
MmaX. ~ SHELL OCTAL

-11~-

2V,
T max. 2 2%z
MAX.
¢
1 3¢ | ‘Lock-IN
F—MAX T TYPE
—14 -
h-]l 3,6 MAX
2‘['/ Y
T 2
° MAX
3 Y
MAX.

1 933 | INTERMEDIATE -
X. ™ SHELL OCTAL

_17_

SMALL-BUTTON
MINIATURE 7-PIN

SMALL -BUTTON
MINIATURE 7-PIN

_12 -
"
-.‘ [-—3/4 MAX.
~
o 2%
2% "2”  Max.
MAX. 355

SMALL ~BUTTON
MINIATURE 7-PIN

-15_
_

8 .. SKIRTED.
Max ™| MINIATURE
|~ cap
¥Z I—1

T 6 |
e 7 B
2% 276
L thg
t/B
X

SMALL- BUTTON
NOVAL 9-PiN

-18 -

—-I| 3/,gMAx.l-—

TYPE

MAX. & 3/32"

SMALL -BUTTON
NOVAL 9-PIN

_13_
27
- '../BMAx

5" "
2% 23
! (-]
MAx Téx MAX

:3/32

SMALL -BUTTON
NOVAL 9-PIN

—16_

1 36 | LOCK=IN
MAX TYPE
_19 -

‘:MEASURED FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF ?leﬂ 1.0.
“MEASURED FROM BASE SEAT TO BULB TOP LINE AS DETERMINED BY RING GAUGE OF .210 1.D.
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RCA RECEIVING TUBE MANUAL
GLASS TUBES—Outlines 20-28
#  SKIRTED 3L
{24 MINIATURE ' s 13 6MAX.
Max."| - caP MaX. _ “l i l‘—
N _T-
| P 2 3/[[
To 2 Ye- 23, To o
2 3/4-- Yo MAX, 5, 3 5/I6”
376 16 MAX.
T - T
| 92 |INTERMEDIATE- L| a3 | NSHORT 1 %3 | INTERMEDIATE-
MAe ™ SHELL OCTAL max. " INTERMEDIATE MAX ™ SHELL OCTAL
5
-20- -21- -22-
3, #  SKIRTED " 7
! *Ae_,, MINIATURE -—|I3/|5MAX. I'MAX
MAX. |~ CAP
o e e o _I‘__]—‘- !
|
5 ¥ 3, o
Te |2 /3'6v l To A T | 2'%g
2 % ! 4 MAX. ”
* s e 3 % 33
s MAX, MAX,

1 %46 __| sSMALL-waFER
“— MAX ™ OCTAL, SLEEVE

-23-

' ¥g.

I“Mij

3 %ig
MAX.

INTERMEDIATE~
Max. ™ SHELL OCTAL

T\

=7 7| smaLL-waFER
e\ 1ax " OCTAL, SLEEVE

-24_

13, SKIRTED
ta-| 16 oy MINIATURE
X. AP

Zc i
So
376

. MAX
2%g-

3
g~ | N

' 732 | INTERMEDIATE -
MAX. SHELL OCTAL

-27—
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1 935" | INTERMEDIATE-
MAX.~ SHELL OCTAL
-25_
3, " SKIRTED
! /16 o) MINIATURE
MAX 1~ cap
3l
. MAX.
3% |
—
—

<.
[
— 35*1

INTERMEDIATE -
SHELL OCTAL



.
GLASS TUBES—Outlines 29-37
L3 r—t 9/.6"MAx-l
o
! M6, SMALL el 13/16 MAX.
Max. |~ CAP _ f T_
g I
3 Vi |
3% 3 3/3
3
- =6 716 ] + Y
3% a4 Al
2 MAX 8
+ Y 7 MAX
o % |
.y
+ e
3 U =5
%33 _ | INTERME DIATE- I %e | smaLL-SHELL SMALL-SHELL
MAX. SHELL OCTAL T MAX. T SMALL 6-PIN OCTAL
-29- -30- -31-
194 MAX. 1 Y MAX.
3‘5” SKIRTED Ia'eﬁMA ]
9, 1 32 MAX.J+| MINIATURE X.
r—l /IeMAX—*I 6 | NG “Q |—cap
——] ¥ e MAX. l-— i |
r I I
VY ' 7 (2
_l_ 3% | 1_ " L
o 3% stz 2%
£ gt -7 Ve
3/" Az " (Y 3
AR 419, | 47,
MAX. MAX.
) oY SMALL-SHELL
U ey SMALL 4,56,
. oR 7-PiIN

SMALL SHELL

11/ Max.

1 Yie Max.

-

11355

sTt4

T S

-35_

MEDIUM-
SHELL

-33_
1138 Max.
%
—-l 1 %6 MAX.
,|3/3é'
3%
"
Y6
- 5/|6"
(1794
allg
MAX.
EDIUM=-SHELL
SMALL 4,508 6-PIN:
EDIUM 7-PIN

-36-
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SKIRTED
MINIATURE
L~

45,

£ %35
a7y
MAX.




RCA RECEIVING TUBE MANUAL

GLASS TUBES—Outlines 38-43

2 Ve MaX.
P
1 %6 MAX. r-) 1% MAx.—»l
3 "Max.pe| SMALL Th s SMALL
1 g M Tl —cap 1 hgmax. ‘:_/CAP ]_
P
1— - ! 9’!5
"
L] 5/15 V13, a .l_
32 290 o "
» - 4
4y 2 ie
1,7 Y7 + ¥
+ Vs ® (3
| " "
4% 5z 5 Y
MAX. Max. %
sy Lo an- iy
SMALL-SKELL MEDIUM=-SHELL MEDIUM -
SMALL 6,0R 7-PIN | SMALL 4,0R 5-PIN | SHELL OCTAL
-38- -39- -40-
“
2 %g MAX
SMALL
2 Yyg max. =1 Y6 Ma ~CAp
b1 %6 MAX:
e Y I
P "
1% 1%
I L
4355
. 5
4% + %, )
V7.
+ 3¢ sTI6 575
1/
5% £ Y32
MAX
MEDTUM=SHELL
SMALL 4.5,0R 6-PIN : U\MEDIUM:.SHELL
MEDIUM_7-PIN _§ Y OCTAL__ |
-41- -42-
2 76 MAX.
r-l Yo MAX.*]
P
1'%g
v
5 e
+ ¥¢
w
sTI9 6y
MAX
\MEDlUM-SHELL
SMALL 4-PIN

-43-
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RCA

RECEIVING

TUBE MANUAL

KINESCOPES —Ovutlines 44-47

D 0
OPTICAL QUAL = fLe—— 5"t g" H.V. EXTERNAL 73/,6 + '/e —
ITY CIRCLE CONDUCTIVE 3
2bg’ MIN-R—{ "IT/,,ta/,,/COATING" SCREEN DIA. 6%
SCREEN RAD. 2+ ¥Yg 0 e 2, %=t MIN, VALUE 6"}~ 5
2la"MiN. | % FS/“‘:’/IG s~ ] i [T %R, '
Y ¥ ” v 3,0, }
L ye LI 515 " 27/321 2e | | R
e . - 5 X bt
7100t 200 fe L= 1724 D sea Dia. 41"
e LY 7T~ aANopbE 1 £ 3 maxd <'7/"‘[ o 58 Fe 15emax. E 4
4932" ExTERNAL 25°/, /RECESSED SMALL ® externaL o2 1% (st |
+3 % INSULATING CAVITY CAP | conbucTivE% 7 dverr
18 coating” g (noTE 2) COATING e RECESSED
7 e ] g —l— =g SMALL CAVITY
201|A/5 950" MAX. L 3 *3453 S\ CAP (NOTE 2)
REFERENCE 47 T IRA REFERENCE 3t Ve DIA. 4l
. w 4276 i6
( LINE y +Yg 3y , LINE(NOTE 1) obo MAX 2
NOTE 1 ol g e +3
2 () .
71932 EXTERNAL he't Y £ L1 Ugt e
CONDUCTIVE -
%6 COATING SMALL- SHELL o
DUODECAL 7-PIN BASE
*CONNECTED TO CAP
-44- —45=
Ly
7% Ly 10% 2/8‘—:—
SCREEN DIA 93 73’
SCREEN DIA. 6%’ o vaLve o //16 6~ 16
_ ¥ ; ! 6 g o0
MIN. VALUE 6 } 650 2zl
| - —F k1 o Z
27/81 I~ \ ! / 14 "
2 | _t 7l
“ g 0Le
on % sl T,
16 MAX, #_),
oo 1 lealy'sly
1aks” %6 EXTERNAL DIA
e CONDUCTIVE NGDE
e COATING § % y R G tD
_ SMALL CAVITY
™ ”
w3 13/'611 CAP (NOTE 2)
3 o "
he | Rerenence 950" MAX. 7%
MEDIUM - SHELL 3
DIMEPTAL (NOTE 1) *7g
12-PIN BASE 3 “ v SMALL - SHELL
¥
16 R/ DUODEC AL
23 6 =16 ~"5-PIN BASE
L H

.

NOTE 1: Reference line is determined by posi-
tion where gauge 1.500°'+.003''—.000" I.D. and
2/ long will rest on bulb cone,

NOTE 2: Plane through tube axis and vacant

-47-

pin position No.3 may vary from plane through
tube axis and anode terminal by an angular
tolerance (measured about the tube axis) of
+10° Anode terminal is on same side as vaeant
pin position No.3.
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RCA

RECEIVING

TUBE MANUAL

KINESCOPES—Outlines 48-51

.
12%6 + Vg
o
Yot Hq R, SCREEN DIA. 113/
MIN. VALUE Il _"|
o i

f 1

7”1 ; f
3y MINT 7 “
S N
e
£XTERNAL
CONDUCTIVE N
| COATING
183" [-ANODE __ }
& z X RECESSED
3" 74t SMALL CAVITY

P00
3 Yy

R,
LINE (NOTE oa0 MAX:
oy
o V76t %6
aly i
23 SMALL=-SHELL
() |~ DUODECAL
5-PIN BASE

157 t'%

SCREEN DIAMETER
,,
145 MIN.

ANODE
RECESSED
SMALL
CAVITY CAP

203,
T TREFERENCE \
TRE ey

{NOTE 1) 7.7

7%

) “
L] 7
ie £ 76 SMALL-SHELL ¥ig
DUGDECAL
5-PIN BASE.

*In type 12KP4-A, this dimension iz 114 inch
shorter.

o In type 12KP4-A, this angle is 54° with vertex
.950 inch from reference line.

NOTE 1: Reference line is determined by posi-
tion where gauge 1.500''+.003/—,000" I.D. and
2’ long will rest on bulb cone.

NOTE 2: Plane through tube axis and vacant
pin position No.3 may vary from plane through

|734u

2w
’-— 187" by ——
| SCREEN DIAMETER

S CH PIAMETTIE R,

!
|4/2 MIN

SMALL CAVITY
N "
cAP (NOTE 2) 7746

(NOITE 3

o
@ @ 7 SMALL - SHELL +3
+ % 17672 Vg = DUCDECAL 6
5-PIN BASE l
-
P
5% Y% |
SCREEN DIAMETER
A 1%, MIN
27, 2 {‘1 7> b
r ANODE
RECESSED
o SMALL
4% AVITY CAP
3 " (NOTE 2)
* e
z2l”
5 # | EXTERNAL
% | CONDUCTIVE
.1 _COATING | = .
REFERENCE Ea, “43

LINE
(NOTE D
SMALL - SHELL ,3, “

DUODECAL 16

g
.
146 *%e s-PINBASE |

tube axis and anode terminal by an angular
tolerance (measured about the tube axis) of
+10°. Anode terminal is on same side as vacant
pin position No.3.

NOTE 3: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference
line is determined by the intersection of the
plane CC’ of the gauge with the glass funnel.
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RCA

RECEIVING

TUBE MANUAL

KINESCOPES —

Outlines 52-54

. o
15% t% 1575ty
SCREEN DIA 149" SCREEN DIA. 145/8 Lea e
,, 0o e Y
» MIN.VALUE 14 % Yor g MIN VALUE 143y /2*, (}
i ) i
T f .~ T
I 20°-|— 7/ ANODE
N LIP
" ANODE 7% \( 4°R\s/ TERMINAL | 11
nh e v ol : '7'%g
TERMINAL | 22% e \ I / VETAL CONE| MAX.
13, " MAX, . i ” )
13'Y, . 3,
o METAL EXTERIAL 648" '534,
CONE INSUL .
e 2%, COATING ¥ 7 yMax %
1157
3"
v “ t “ REFERENCE
(! f
NSUCAT NG s¥gMax. 5 67 LINE (NOTE 2)
COATIN i 45 'MIN. */4”
IS5 - CONTACT “oy
g MIN f -t REFERENCE AREA 1% tY%e
CONTACT 950 LINE (NOTE 1) T R4l ;
s 2t P T NSMALL-SHELL DUODECAL
RN -PIN BASE
1 46t e T 2 5
by %e
CAL-  VeRMAX.

SMALL-SHELL DUODE
(|

5-PIN BASE DETAIL OF LIP
_53_
50
18 % 2y
30
SCREEN DiA. 17 ¥
MIN. VALUE 17)" 3,;,21
.
00010015 DIA. . {
3000 10:)5 ot 2 |
1.542'30,003" t I
DA, ' 0.650 |«
. +0005” ok
~ %L: ./ ¥ e 2 / ANODE
s o Lip
,,
1 A TERMINAL
05007 1 =
Q 6~ TAPER P METAL
EO0CSIE W(THIND 2'/2'
INDICATE| S .
N
AREA EXTERNALG ——{l-ﬂ L@
INSULATIN g ” 2 Y
COATING &‘/ 7% el
ATy - T 4 34
A
12007 5000" Y L240" meremence
[, 5/|6MIN CONTACT 7V LINE (NOTE 1)
i
> 2
REFERENCE - LINE GAUGE : 4 1 %6t
! SMALL-SHMELL DUODECAL
'7/32 5-PIN BASE
3/5R MAX.
DETAIL OF uP

NOTE 1: Reference line s determined by posi-
tion where hinged gauge 1.500"+.003'-.000"
I.D. and 2’ long will rest on bulb cone.

NOTE 2: With tube neck inserted through

—54-

flared end of reference-line gauge (above) and
with tube seated in gauge, the reference line is
determined by the intersection of the plane CC’
of the gauge with the glass funnel.
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RCA RECEIVING TUBE MANUAL
KINESCOPES —Outline 55
ol
Fc,o‘*@\l;
<& ?I\P‘\’\)t P
5 e SRR

" SCREEN WIDTH n3/3

MIN. VALUE 11y

. L
1235 Yy e

ot L
2IR. o 27R.
5
T

/

¥
2 5/5”1 Y
21\

N 4
16Y,R.
EXTERNAL
CONDUCTIVE
COATING'
2l
{

REFERENCE
& LINE
(NOTE 1)

—Tus"

0.0
—1%¢ t g

SMALL-SHELL DUODECAL
5ZPIN BASE

I—s'/a‘t V5 DIA

o
° 23/3”2 o — -
37y =
ece ANODE
ECESSED SMALL
CAVITY CAP
T (noTE 2)
B
- 2% %

-55e-

oIn type 14CP4, this dimension is !4 inch
longer.

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference
line is determined by the intersection of the
plane CC’ of the gauge with the glass funnel.

292

NOTE 2: Plane through tube axis and vacant
pin position No0.6 may vary from plane through
tube axis and anode terminal by angular toler-
ance (measured about the tube axis) of =30°.
Anode terminal is on same side as vacant pin
position No.6.



RCA RECEIVING

TUBE MANUAL

KINESCOPES—Outline 56

MIN
SCREEN
HEIGHT
0%
MIN SCREEN
wiDTH 13%"
| PENE |
t .
P
3l el
EXTERNAL:
CONDUCTIVE
COATING *
d REFERENCE
1N LINE
. (NOTE 1)

” Pl o
Ya 2346]
115" MAX.

TN
et 1g

5-PIN

™ SMALL-SHELL DUGCDECAL
BASE

poremmemen—e e 183, Yy
i ”
fo—7 Bt Y

“ oy
AL

ANODE
RECESSED SMALL
_T CAVITY CAP
(NOTE 2)

—355 2,

-56,

*Intype 16T P4, this dimension is 5§ inch shorter.
e In type 16 KP4, this dimension is 2 inches.

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane

CC’ of the gauge with the glass funnel.

NOTE 2: Plane through tube axis and vacant
pin position No.6 may vary from plane through
tube axis and anode terminal by angular toler-
ance (measured about the tube axis) of =30°
Anode terminal is on same side as vacant pin
position No.6.
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RCA RECEIVING TUBE MANUAL
—
KINESCOPES —Outline 57
o
\,“;mf 37,3
PG 19¥6'+ ¥
Q\P‘(’ov,\b " ”
Ny 1 & g ———fa— 7% Y g
SV \-,' -—
/!'./2"“- _[5‘/4’} %4 DIA.
&2
e =
s < ANODE
507 A A~ RECESSED
f T sMALL
27R CAVITY CAP
(yon: 2)
— bas's Vg

SCREEN WIDTH (4%
MIN. VALUE 141"

153t Vg

EXTERNAL \\1\
CONDUCTIVE .
COATING t wlg
N - REFERENCE
2N\ 42 re
¥ 4 (NOTE 1)
118"
SMALL - SHELL 20
DUODECAL —1%g Y6
5-PIN BASE

-87e

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane
CC’ of the gauge with the glass funnel.

In type 17JP4, the distance between the
reference line and the far edge of the coating is

AL 4 151147,

NOTE 2: Plane through tube axis and vacant
pin position No.6 may vary from the plane
through the tube axis and anode terminal by an
angular tolerance (measured about the tube
axis) of £30°. Anode terminal is on same side as
vacant pin position No.6. Type 17THP4 has a
6-pin base.
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RCA RECEIVING

TUBE MANUAL

KINESCOPES—Outline 58

SCREEN
HEIGHT
1

SCREEN WIDTH 14 %"

MIN, VALUE 143"

15, # "
15 %6 ¢ I/B —_—]

ANODE
LIP-TERMINAL

Vet 7.7
16 16 [—/32

/ ReFEReNcE
LINE
(NOTE 1)

SMALL - SHELL
DUODECAL
5-PIN BASE

(NoTE 2)

—— 19%¢" MaxX

" " R
——18%g g

l'n k) ” %

7Y% 2%~

| LFos,
- Ve =Yg

— I

e
P
Yo _p &
- 0\
= 3/5’MIN.
CONTACT
5, /AREN
R T
}_ AL =3
9 "y * o
22 * e et max. Ve
DETAIL OF L1p YR MAX,

58

*In types 17CP4 and 17CP4-A, this dimen-
sion is 5/16 inch shorter.

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane
CC’ of the gauge with the glass funnel.

NOTE 2: Plane through tube axis and pin posi-
tion No.6 may vary from the horizontal axis of
glass face by an angular tolerance (measured
about the tube axis) of =10°. Types 17GP4 and
17TP4 have 6-pin base.

NOTE 3: Support tube by lip only at corners
within this space.
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RCA RECEIVING TUBE MANUAL

KINESCOPES —Outline 59

\"
,cP‘w 5 “aa”
o Oh 19 %s * e . .
l
‘)&q, &ohe S e
1 fis R. i REFERENCE
SCREEN . ."50"’*’- -4 \*" (NOTE D
IGHT 12 |! _—
HE: ! 4'_] oG > L
10%, ‘3/15 \ ey ULTOR
MIN. f & RECESSED SMALL
[ ” CAVITY CAP
l 13 R. R (NOTE 2)
[l .
V-
(& ok

SCREEN WIDTH
.
1414 MIN.

.

"
] 1
L 152%41 Y%

4"t
EXTERNAL
CONDUCTIVE
COATING
FERENCI
2 s ln” ;E E| EE £
T (NOTE 1)

by
1% + e

SMALL-~SHELL DUODECAL
6-PIN BASE
(NQTE 2)

NOTE 1: With tube neck inserted through NOTE 2: Plane through tube axis and pin posi-

flared end of reference-line gauge (see page 291) tion No.6 may vary from the plane through the

and with tube seated in gauge, the reference line tube axis and ultor terminal by angular toler-

is determined by the intersection of the plane ance (measured about the tube axis) of =30°

CC’ of the gauge with the glass funnel, Ultor terminal is on same side as pin No.6.
Type 17QP4 has a 5-pin base.
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RCA RECEIVING

TUBE MANUAL

KINESCOPES —

SCREEN WIDTH 171,
MIN. VALUE 177

187 Y ————]

REFERENCE
} / LINE

(NOTE 1)
L|.|5"

2o
%6 t%e

L4

{(NOTE 2)

*In type 20CP4, these dimensions are 5/16"
shorter.

NOTE 1: With tube neck ingerted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane
CC’ of the gauge with the glass funnel.

NOTE 2: Plane through tube axis and pin

07 ™ SMALL- SHELL DUODECAL
6-PIN BASE

Outline 60

i~ ANODE
RECESSED
«  SMALL
ICAITY CAP

J (NoTE 2)
6942l

No.6 may vary from the plane through the
tube axis and anode terminal by an angular
tolerance (measured about the tube axis) of =30°.
Anode terminal is on same side as pin No.6.
Type 20CP4 has a 5-pin base.

NOTE 3: Type 20CP4 has no external con-
ductive coating.
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RECEIVING

TUBE MANUAL

KINESCOPE—Outline 61

Dy
o
p\(\" SE
V\O\Pp (’\qlb NOTE 3
L "y /
S =2 T

SCREEN WIDTH 1835
MIN. VALUE 18
.

e 192%, s Yy ——————~f

5 ”
——-T 2 YL

g
— -2y t%g

13%, ¢ g

o
L, == 7"2 £ %6
| P——11%s

NCET
Mo
"
)
© e
ANO|
LIP-TERMINAL
XT X .
3o
11’ “ IM/B "
10'%g Y- ¥
aly” ,
,,
+%g
i 53
‘ REFERENCE  20%
"
A (NOTE 1) %
i6 "
EXTERNAL” 5 MIN.
INSULATING
, 1is CONTACT
COATING . - S ARE A
! et s Loty
A | i
+ T TSMALL- SHELL DUODECAL AX

5-PIN BASE
(NOTE 2)

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane
CC’ of the gauge with the glass funnel.

NOTE 2: Plane through tube axis and vacant

DETAIL OF LIp /6 R-MAX.

pin position No.6 may vary from the horizontal
axis of glass face by an angular tolerance (meas-
ured about the tube axis) of =10° Type 21MP4
has a 6-pin base,
NOTE 3: Support tube by lip only at corners
within this space.
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RCA RECEIVING

TUBE MANUAL

KINESCOPES

—OQutline 62

. .
| 3
I e—————— 23 £

" ” ' ” ,
[e——15Y, ¢ 3/IG —_—l '33/16

{ FREFERENCE
LINE
NOT
SCREEN P (vore )
T CEe =0
13% +3
! ’” 1 ’” MIN, =e
4/2 t/e R.
™ uLTor
RECESSED
P
S 70 sl CAVITY CAP
" i Bl (NOTE 2)
SCREEN WIDTH 195 MIN,
204 + g
_—
e
EXTERNAL
CONDUCTIVE
COATING
T (NOTE 3)
aly, REFERENCE
¥ LINE
- (NOTE )

NOTE 1: With tube neck inserted through
flared end of reference-line gauge (see page 291)
and with tube seated in gauge, the reference line
is determined by the intersection of the plane
CC’ of the gauge with the glass funnel.

NOTE 2: The plane through the tube axis and
vacant pin position No.6 may vary from the

SMALL-SHELL DUODECALY
5-PIN BASE (NOTE 2)

plane through the tube axis and ultor terminal
by angular tolerance (measured about the tube
axis) of +=30°. Ultor terminal is on same side as
vacant pin position No.6. Type 21FP4-A has
a 6-pin base.

NOTE 3: Type 21EP4 has no external con-
ductive coating.
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KINESCOPES—Outline 63
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NOTE 1: With tube neck inserted through
flared end of reference-line gauge (above) and
with tube seated in gauge, the reference line is
determined by the intersection of the plane CC’
of the gauge with the glass funnel.

NOTE 2: The plane through the tube axis and
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vacant pin position No.6 may vary from the
horizontal axis of the glass face by an angular
tolerance (measured about the tube axis)of=10°.

NOTE 3: Support tube by lip only at corners
within this space.
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Recently Added RCA Tube Types

"This section contains technical descriptions of tubes that have been recently
added to the RCA line.

PENTAGRID CONVERTER

Miniature type used in low-drain 'IL6
battery-operated receivers. Outline 12,

OUTLINES SECTION.Tube requires

miniature seven-contact socket and

may be mounted in any position. For

general discussion of pentagrid types, see Frequency Conversion in ELECTRON
TUBE APPLICATIONS SECTION.

FILAMENT VOLTAGE (DC) . . . .ttt ittt it it a e et eaians 1.4 volts
FILAMENT CURRENT . . . o .0t ttt ittt ettt iae e iia s ienaaanannanans 0.05 ampere
Maximum Ratings: CONVERTER SERVICE

PLATE VOLTAGE. . ... ittt ittt ettt e e ia i aaas 110 maz volts
GRIDS-N0.3-AND-N 0.5 (SCREEN) VOLTAGE. .+« « v\t ttiuiirinniinennarann 65 max volts
GRIDS-N0.3-AND-NO.5 SUPPLY VOLTAGE . . ... ottt rtitiieinnnenennnras 110 maz volts
GRID-NO.2 (OSCILLATOR-PLATE) VOLTAGE. ........coivuunriunninnennnnns 110 max volts
TOTAL CATHODE CURRENT. « « « ¢« o vt tte tittan e eianeaenaannnneeenan 4.0 max ma

Characteristics (Separate Excitation):

Plate Voltage . . ... ... .. i i i e e e 90 volts
Grids-No.3-and-No.5 (Screen) Voltage. . .. ... ... ...ttt vns 45 volts
Grid-No.2 (Oscillator-Plate) Voltage. . ........... .0t ierenann. 90 volts
Grid-No.4 (Mixer-Grid) Voltage. . .. ...... ... .. ... ittt iinan, 0 volts
Grid-No.1 (Oscillator-Grid) Resistor. . .. ......... . .. . i i, 0.2 megohm
Plate Resistance (ADDroX.) . .. ...t urn ettt e i 0.65 megohm
Plate CUITENE. . o oo v\ ittt ettt et et et e e e 0.5 ma
Grids-No.3-and-No.5 Current. .. ............ it 0.6 ma
Grid-No.2 CUITent . . . . .. ot ittt et et it 1.2 ma
Grid-No.1 Current. . ... ...t 0.035 ma
Total Cathode CUTTENt. . .. .. oottt 2.35 ma
Conversion TransconduUcCtance. . . ... vttt i it i it it ea s 300 pIhos
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.3 and No.5 at 45 volts; grjd No.4 grpunded. Under the same con-
ditions, the plate current is 5 milliamperes, and the amplification factor is 40.

Maximum Circuit Value (For maximum rated conditions):

Grid-No.4 Circuit Resistance. . ... ... ...ttt 1.0 maz megohm

UHF OSCILLATOR TRIODE
Miniature type used as local os-
cillator in uhf television receivers cov- 6AF4
ering the frequency range of 470 to 890
megacycles per second. Outline 12,

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

HEATER VOLTAGE (AC/DC) .« .« c e vttt et e te et aa et ea ey 6.3 volts
HEATER CURRENT. .. ...\ttt oo uees e 0.225 ampere
DirecT INTERELECTRODE CAPACITANCES (No external shield):
GIIA £0 PLALE. -« o o vttt e e et et e et i e e 1.9 upf
Grid to Cathode and Heater. . .........cooitiiiiiniavenrnieunans 2.2 ppf
Plate to Cathode and Heater. . . ..........ooiiiieniiiiiiiiiinnns 0.45 puf
Characteristics: CLASS A; AMPLIFIER
Plate Voltage. . . .. .. i it i e 80 100 volts
Cathode-Bias Resistor. . .« v o vvirviinirii i 150 150 ohms
Amplification Factor............ .o i 15 16
Plate ReSiStance. . . . .. .. ..o uiiniiiiii i 2270 2130 ohms
TranscondUCLANCE . . o oot i irieen e int i iaa s aaeens 6600 7500 umhos
Plate CUITeNt. . ..o it ittt 16 20 ma
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S q OSCILLATOR IN UHF TELEVISION RECEIVERS
Maximum Ratings:
DC PLATE VOLTAGE. . ..t ttitt sttt srennnnra it iianss
DC GRID VOLTAGE. & ottt tte et aae ettt e ae e e iaeeataneenaanans
DC GRID CURRENT . . - ot vttt ittt it e eia ettt et aaaiaeieean s
PLATE INPUT. . L i e e e e oo
PLATE DISSIPATION. . ..ttt it ittt te ot et it et traon e eanes
DC CATHODE CURRENT. . .\ .ttt it tattannaeseesansaanneanens canns
PEAK HEATER-CATHODE VOLTAGE:*
Heater negative with respect to cathode..........c¢oovieiieinnnanrenns
Heater positive with respect to cathode

Typical Operatian as Oscillatar at 950 Mc:

DC Plate Voltage. . .. ...ttt et ettt o
DC Grid Voltage. . ... .. ittt it e it e

From a grid resistor of . . . .. ... ... L e i
DC Plate CUrrent. . . ... ...ttt it i iaae e inanneaeeanenansas
DC Grid Current (APDPrOX.) . .. i v iitit ittt teeeeere e iiiananan
Useful Power Qutput. . ........c.00vunrnnss 00 00000G0N00N000000a0000000

Maximum Circuit Valves:

Grid-Circuit Resistance:
For fixed-bias operation. . ... ... .. uiiiirrrrnirerinerrinre e,
For cathode-bias operation. .. .. ... ... ... iiiiinineeneanannannn

150 max
—50 max
8 max
2.5 max
2.25 max
28 max

50 max
50 max

volts
volts
ma
watts
watts
ma

volts
volts

volts
volts
ohms
ma
na
mw

Not recommended

0.5 max

megohm

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

the heater-to~cathode capacitance between tubes.

AVERAGE PLATE CHARACTERISTICS

TYPE 6AF4
E¢=6.3 VOLTS
60 =
" ofny
E '/'/ o
z v
«< Ly
ANaras
z G,
WA L
d NArmY.o
9 p
20 / ‘f /// 2
Y
O
/ // // / / rd -
S|
P Lt e
[ 40 80 120 160 200 240
PLATE VOLTS 02CM=-TT56T
MEDIUM-MU TRIODE
Glass octal type having high per-
NC

6 AH 4 GT veance used as vertical deflection am-
- plifier in television receivers. Outline
21, OUTLINES SECTION. Tube re-

quires octal socketand may be mounted
in any position.

HEATER VOLTAGE (AC/DC) . 4 vttt ittt te e e e et e et e e e e
HEATER CURRENT. . . o0\ttt ittt it et et e e et e et e et et et e e e ae e
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid to Plate. . . . ... .. e
I pUL. L
DU PUL . L i e

Characteristics: CLASS A: AMPLIFIER

Plate Voltage
Grid Voltage. . .. vttt it e et e

ppd

volts
volts
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Plate CUITeNt. . .. ...ttt et et 30 ma
Amplification Factor...... 8
Plate Resistance (Approx.) - 1780 ohms
Transconductance. . .................... 880 4500 pmhos
Grid Voltage for Plate Current of 5.0 ma . -33 volts
Grid Voltage for Plate Current of 0.5pua. . ... ... ... ... ... . oot —40 volts
VERTICAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 30-frame system
DC PLATE VOLTAGE. 4 . &ttt ettt aanae ettt ae e iae s tine e aenenns 500 max volts
PEAK PoSITIVE-PULSE PLATE VOLTAGE# (Absolute mazimum). . . 2000°max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ... ..ottt i -200 mazx volts
CATHODE CURRENT:
IR 0o oo onaoaabEAD 000 000000000000000000000000A060A00330A00AA0 180 max ma
DC......... ... ... 60 max ma
PLATE DiSSIPATIONTT 7.5 mazx watts
Prak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ... ......................... 200 max volts
Heater positive with respect to cathode. .. ... ..ot 200®maz volts

Maximum Circuit Valve (For maximum rated conditions):

Grid-Cireuit Resistance. . . ... ... ... i
#The duration of the voltage pulse must not exceed 16 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.
1+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation.

® The dc component must not exceed 100 voits.

2.2 mar megohms

vision receiversemploying either trans-
S 2% former coupling or direct coupling to
' 8 the deflecting yoke. Outline 21 or 22,
OUTLINES SECTION. Tube requires octal socket and may be mounted in any
position.

P
(3
S3(3) BEAM POWER AMPLIFIER
[
Glass octal type used as 2a

l horizontal deflection amplifier in tele- 6AVS-GT
H ‘ ' r H

OO,

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. .« ot attatneieeneaiinanaen e 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (No external shield):
Grid No.l to Plate 0.7 uuf
Input............. 14 puf
Qutput. ......... 7.0 wuf
TRANSCONDUCTANCE* 5600 pmhos
Mvu FACTOR, Grid No.2 to Grid No.1** 4.3
* Plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —22.5.
# Triode connected; plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5.
HORIZONTAL DEFLECTION AMPLIFIER
Maximum Ratings: For operation in a 525-line, 80-frame system
DC PLATE VOLTAGE. .« . ¢ ottt etae et i ae e sae et 560 max volts
PEAK PosITIVE-PULSE PLATE VOLTAGE } (Absolute mazimum) .. 5500°mozx volts
PEAK NEGATIVE-PULSE PLATE VOLTAGE} . -1250 max volts
DC GRID-N0.2 (SCREEN) VOLTAGE . . .. ... tnvuniseoeee s 175 max volts
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE { ~800 mazx volts
CATHODE CURRENT:
22 T 400 mazx ma
©s000n000ea0aa0a 110 mazx ma
GRID-NO.2Z INPUT. . ............ oo 2.5 mazx watts
PLATE DISSIPATION 11 11 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ..................vohviinnn 200 mazx volts
200%mazx volts

Heater positive with respect to cathode. . ......... ...y

Maximum Circuit Value (For maximum rated conditions}:

Grid-No.1 Circuit Resistance. . . ..o vvvvremervnamn oo
+ The duration of the voltage pulse must not exceed 15 per cent of one herizontal scanning cycle. In a
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds.

o Under no circumstances should this absolute value be exceeded. i .
++ An adequate bias resistor or other means is required to protect the tube in the absence of excitation.

8 The de component must not exceed 100 volts.

0.47 max megohm
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HALF-WAVE VACUUM

RECTIFIER "
6AX4 GT Glass octal type used as a damper
= tube in horizontal deflection circuits of

television receivers. Outline 21, OUT- NC

LINES SECTION. Tube requires oc-  °Ue’ (s)

tal socket and may be mounted in any [

position. It is especially important that this tube, like other power-handling tubes,
be adequately ventilated.

¢

HEATER VOLTAGE (AC/DC). ...\ttt 6.3 volts
HEATER CURRENT . « -ttt oottt te st ettt e et e e e e et 1.2 amperes
Maximum Ratings: DAMPER SERVICE

PEAK INVERSE PLATE VOLTAGET .. . ... ... . ... ... ... ... .....c..... 4000 mazx volts
PEAK PLATE CURRENT . . . ..ottt it ie e et e ieen e 600 max ma
HOT-SWITCHING TRANSIENT PLATE CURRENT:

For duration of 0.2 second maz. ............ ....................... 3.0 max amperes
DC PLATE CURRENT. . .. . o0ttt ettt it e et ee e e e 125 maz ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathodet ... ......................... 4000®max volts

Heater positive with respect to eathode............................. 100 mazx volts

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

u The de component must not exceed 900 volts.

NOTE: No connection should be made to terminal No.1 of the 6AX4-GT socket.

BEAM POWER AMPLIFIER @) .
2
6BF5 Miniature type used in audio out- " O
put stage of television and radio re- \
ceivers. Triode-connected, it is used as 53 N\ De,
a vertical deflection amplifier in tele- ()
Gl

vision receivers. Outline 15, OUT-
LINES SECTION. Tube requires miniature seven-contact socket and may be
mounted in any position.

HEATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. . .............c.covuunn... 1.2 amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.; no external shield):
Pentode Triode
Connection Connection

Grid-No.l toPlate. .......ooviiiiiineniiiniu., 0.65 7.5 puf

)03 0 000 0a000000000000a00000000005a0000RaEGEA00000 14 7 pui

OUEPUL. . ..ot e 6 6 pul
Maximum Ratings: CLASS A: AMPLIFIER
PLATE VOLTAGE. . .« . ottt ittt ittt it it it ettt it et i e e 250 max volts
GRID-NO0.2 (SCREEN) VOLTAGE . . . . . i\ttt ettt e eiaiee 250 maz volts
PLATE DISSIPATION . ...t ittt e e e i et 5.5 max watts
GRID-NO.2 INPUT. . . .ottt it 1.25 mazx watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode 200 mazx volts

Heater positive with respect to cathode. .. ................ . 200"mazx volts
= The dec component must not exceed 100 volts

Characteristics:

Plate Voltage. . .. ... .. e et e 110 volts
Grid-No.2 (Screen) Voltage. .. ... ... ... oottt 110 volts
Grid-No.1 (Control-Grid) Voltage. . .. ...... ... ... ... ... i, -7.5 volts
Peak AF Grid-No.1 Voltage. . .. . ... .t 7.5 volts
Zero-Signal Plate Current. ... ... 49 ma
Maximum-Signal Plate Current. . .. ....... ... ... ... .. ... ... ... ... ... 50 ma
Zero-Signal Grid-No.2 Current. .. ... ... ... ... oo i, 4 ma
Maximum-Signal Grid-No.2 Current. ............ ... ... .. ... ....... 8.5 ma
Plate Resistance (APProX.) . . .. oottt e s 10000 ohms
TranscondUcCtBNCe ., . . .. ... ..ttt ittt e 7500 umhos
Plate Load Resistance. . ........... ... ... ... ... . i i 2500 ohms
Total Harmonic Distortion. . .. ......... ... .. i 9 per cent
Maximum-Signal Power Qutput....... ... ... . i iiirininann., 1.9 watts
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Maximum Circvit Values (For maximum rated conditions):

Grid-No.1 Circuit Resistance:
For fixed-bias operation. . . ....... ... ... ... i .. 0.1 max megohm
For cathode-bias operation 0.5 mar megohm

Characteristics (Triode Connection):*
Plate Voltage. . . ... ... .. e 225 volts

Cathode-Bias Resistor. .. ... .. 1200 ohms

DC Plate Current. . .......... 20 ma

Transconductance. . . 4200 umhos
6.7

Amplification Factor
* Grid No.2 connected to plate.

VERTICAL DEFLECTION AMPLIFIER (Triode Connection}*
For operation in a 525-line, 30-frame system
Maximum Ratings:
DC PLATE VOLTAGE. . . . ot ittt ittt et ettt e ee e nene B0 250 max volts

PEAK POSITIVE-PULSE PLATE VOLTAGE?! (Absolute maximum) 900°mazx volts
CATHODE CURRENT:
Pl . . .. e e 120 max ma
................ 40 max ma
PLATE DISSIPATION}T 5 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode. ......... ... ... .. ... ...... 200 max volts
Heater positive with respect tocathode. . ... .......... ... ... ... ..... 200mnax volts

* Grid No.2 connected to plate.

1 The duration of the voltage pulse must not exceed 7 per cent of one vertical scanning cycle. In a
525-line, 30-frame system, 7 per cent of one vertical scanning cycle is 1.2 milliseconds.

° 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.
u The de¢ component must not exceed 100 volts.

MEDIUM-MU TWIN TRIODE
Glass octal type used as a com-
bined vertical deflection amplifier and
vertical oscillator in television receiv- 6B|-7 'GT
ers. Outline 21, OUTLINES SEC-

TION. Tube requires octal socket and
may be mounted in any position.

HEATER VOLTAGE (AG/DC) . .. e 6.3 volts
HEATER CURRENT. . ........ 1.5 amperes

Characteristics:

Plate VOILAZE. . . o oo te et ettt ity 250 volts
Grid Voltage. . .. ....... .. -9 volts
Amplification Factor .. 15

Plate Resistance. . ... .. e 2150 ohms
Transconductance 6200 umhos
Grid Bias (Approx.) for plate current of 25ua........ -25 volts
Plate CUITeNt. .. . ottt e e et iae s e e aas 40 ma
Grid Bias (Approx.) for plate voltage of 600 voltsand plate current of 50pua. .. ~-60 volts

VERTICAL DEFLECTION AMPLIFIER (Each Unit}
For operation in a 525-line, 30-frame system

Maximum Ratings:
DC PLATE SUPPLY VOLTAGE . « <+« e ttaaneotaaacan e 600 max volts

DC PLATE VOLTAGE. . . .« vovnienenen 500 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGE®. . . 1800 max volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . . -500 max volts
DC CaTHODE CURRENT. . . . R 60 max ma
PLATE DISSIPATION. . ... .. oo oo 10 mazx watts

(Total for both units) . . ......... ... c...ovnnn . 12 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode o 200 max volts

Heater positive with respeet to cathode. ............... ...t 200 max volts

+ 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.

309



RCA RECEIVING TUBE MANUAL

MEDIUM-MU TWIN TRIODE
6BQ7

Miniature types used as first rf am-

6BQ7_A plifier in tuners of vhf television re-

ceivers or as low-noise if pre-amplifier

tube in uhf television receivers employ-

ing a crystal mixer. Both types are

especially useful in the rf stage of television receivers utilizing a driven grounded-

grid amplifier of the direct-coupled type or in push-pull grounded-grid rf amplifiers.

Outline 13, OUTLINES SECTION. Tubes require noval nine-contact socket
and may be mounted in any position.

HEATER VOLTAGE (AC/DC) . .. ...0ovivnn.. 6.3 volts

HEATER CURRENT. . .. ...t 0.4 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):

Triode Unit Ty Triode Unit Ty

Gridto Plate. .. .....ouueviiinnoinnannnnnonn 1.15 1.15 puf

Input. ... e 2.85 — puf

Input (Grounded Grid). ..........couuuiun.s = 4.95 puf

. . 1.35 = ppf

- 2.27 ppf

0.15 max 0.15 max ppf

Heater to Cathode (6BQT) .. 2.20 2.30 puf

Heater to Cathode (6 BQ7-A) .......... .. 2.65 2.70 i

Plate of Unit No.1 to Plate of Unit No.2 .. .............. 0.010 mazx ppf

Plate of Unit No.2 to Plate and Grid of Unit No.1......... 0.024 mazx puf

Maximum Ratings: CLASS A; AMPLIFIER (Each Unit)

PLATE VOLTAGE. . ..ot ittt ittt ittt ettt et ittt it et ea e eanes 250*max volts

PLATE DISSIPATION 2 mazx watts
CATHODE CURRENT 20 max ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode................ ... ... .. ... 200*max volts
Heater positive with respect to cathode. ............ ..o, 200 max volts
Characteristics: 6BQ7? §BQ7-A
Plate Voltage. .. ... ..ottt iieniaa i 150 150 volts
Cathode-Bias Resistor. ... ........ .. ... .ooii e, 220 220 ohms
Amplification Factor. ... .. ... ... ... .. .. i 35 39
Plate Resistance. . ......... ... ... .. .. i i, 5800 6100 ohms
Transconductance. . . ... ...ttt e 6000 6400 pmhos
Plate Current. . ... ....ooiiu ottt ieiiaae s 9 9 ma
Grid Bias (Approx.) for plate current of 10ga. ... ... ........ -10 -10 volts

© With external shield connected to cathode.
* Under cutoff conditions, in grounded-grid circuits with direct-coupled drive, it is permissible for this
voltage to be as high as 300 voits.

AVERAGE PLATE CHARACTERISTICS

FOR EACH UNIT
TYPE 6BQ7-A
Ef=6.3 VOLTS

(-3 a
—=
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e

¥

N N 3
Y K i

Iy
]

PLATE (I,,) OR GRID (I¢) MILLIAMPERES

. /\/,.Ec:,il-—— /// A .
f \Ei/- e / p. 2 /“& 2
P e o B e o B
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500 600
92CM-7536RIT

0 400
PLATE VOLTS
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SHARP-CUTOFF PENTODE

Miniature type used in television
receivers as an intermediate-frequency 6CF6
amplifier at frequencies up to about 45

megacycles per second and as an rf

amplifier in vhf television tuners. Be-

cause of its plate-current cutoff characteristic, this type is used in gain-controlled
stages of video if amplifiers. This type is identical with miniature type 6CB6 except
that the grid-No.1 bias (approx.) for plate current of 35 microamperes is -6.5 volts.
Outline 12, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3.

POWER PENTODE

~Miniature type used in output
stage of video amplifier of television 6C|-6
receivers and as wide-band amplifier

tubeinindustrial and laboratory equip-

ment. Qutline 16, OUTLINES SEC-

TION. Tube requires noval nine-contact socket. Vertical tube mounting is pre-
ferred but horizontal mounting is permissible if pins No.3 and No.8 are in vertical
plane.

HEATER VOLTAGE (AC/DC) . . .ottt ettt et e it 6.3 volits
HEATER CURRENT. . . ¢t sttt et ot et e i et e e e e et e i iae s 0.65 ampere
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid No.1 to Plate. . .. ... .. e s 0.120 puuf

I pUL. Lo e 11 puf

UL DU . . . .ttt e e e 5.5 i
Maximum Ratings: CLASS A; AMPLIFIER
PLATE VOLTAGE . . . ..t ittt it ittt et et e ettt v e nnn s 300 max volts
PLATE SUPPLY VOLTAGE . - .« .ottt ettt et i it innein e nnenes 300 max volts
GRID-NO.3 (SUPPRESSOR) VOLTAGE. . ... ..... .. c0itiiirinenrnennnnnnns 0 max volts
GRID-NO.2 (SCREEN) SUPPLY VOLTAGE. . . . ... ..ottt iineinenananns 300 max volts
GRID-NO.2 VOLTAGE . . . .« ottt ittt et et v eian i nae e 150 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value. . ... . ...t i e e s 50 max volts

Positive bias value. . .. ... ... ... L. i 0 max volts
PLATE DISSIPATION . . ... oottt it it ittt ie it ienr e ans 7.5 max watts
GRID-NO.2 INPUT. . . . ot ittt it it e ittt iee e 1.7 max watts
Prak HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. ... ...........c.... oo, 90 max volts

Heater positive with respect to cathode. .. ....... .. ... 1. 90 max volts
Characteristics:
Plate Voltage. . . ... .o o i it e 250 volts
Grid-No.3 Voltage. . .. ... i it ittt i i Connected to cathode at socket
Grid-No.2 Voltage. . ... ..ottt i it i i e et e et et et 15 volts
Grid-No.1l Voltage. . ... it et —8 volts
Peak AF Grid-No.1 Signal Voltage. . .. ..........0it it 3 volts
Zero-Signal DC Plate Current. . . .. . . . 30 ma
Maximum-Signal DC Plate Current 31 ma
Zero-Signal DC Grid-No.2 Current. 7 ma
Maximum-Signal DC Grld-No 2 Curren 7.2 ma
Plate Resistance (Approx.). 0.09 megohm
Transconductance. . .............. ...t 11000 umhos
Grid-No.1 Voltage (Approx.) for plate current of 10pua. . ................. -14 volts
Load Resistance. . .. ... ... ... i i i i e i 7500 ohms
Total Harmonic Distortion. ... ... ... ... ... .. ... ... .. il 8 per cent
Maximum-Signal Power Output........ ... ... .. ... ... ... ... 2.8 watts
Typical Operation in 4-Mc-Bandwidth Video Amplifier:
Plate Supply Voltage. . . . . ... i e 300 volts
Grid-No.3 Voltage. .. ... ... i Connected to cathode at socket
Grid-No.2 Supp\y Voltage. . ... e 300 volts
Grid-No.l Bias Voltage. . . . . ... ... ... ... i -2 volts
Grid-No.1 Signal Voltage (Peak to Peak). ......... ... ..., 3 volts
Grid-No.2 ReSIStOT. . . . . ottt e e e s 24000 ohms
Grid-No.1 ResiStor. . . . . oottt e e e 0.1 megohm
Load ReSISLOr. . oottt i et e e e 3900 ohms
Zero-Signal Plate Current. .. ........... oot 30 ma
Zero-Signal Grid-No.2 Current. . ......... ... ... . o 7.0 ma
Voltage Output (Peak to Peak). .. ... ... ... ... .. .. .. ... ..., 132 volts
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Moximum Circuit Volues (For maximum rated conditions):
Grid-No.1 Circuit Resistance:

For fixed-bias operation. .. ... ... ... .. ... .. ... ... . . . . 0.1 mazx
For cathode-bias operation. . ...................................... 0.5 mazx
AVERAGE PLATE CHARACTERISTICS
- WITH EC| AS VARIABLE
¥ s T v
\ ! ey 9 TYPE 6CL6E
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TRIODE—PENTODE CONVERTER

6U 8 Miniature type used as combined
oscillator and mixer tube in television

receivers utilizing an intermediate fre-

quency in the order of 40 megacycles

per second. In such service, the 6U8

megohm
megohm

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 2 pentode mixer or as a triode-connected mixer depending on
signal-to-noise consideration. Outline 13, OUTLINES SECTION. Tube requires
noval nine-contact socket and may be mounted in any position.

HEATER VOLTAGE
HEATER CURRENT

DIRECT INTERELECTRODE CAPACITANCES:

Without
External
Shield
TrioDE UNIT:
Gridto Plate. . . .uvviniineiniranennnann,,. 1.8
Input. . ... i i e, 2.5
Output. . .. i i i e i i 0.4
0.010 mazx
5.0
2.6
3.0
Characteristics: Triode Unit
Plate Voltage. . . ... iiiviiiinerinnrennanan. 150

Grid-No.2 Voltage. .. ... 0000000000000000000000 -

6.3
0.45

With
External
Shield

Pentode Unit
250
110

volts
ampere

puf
puf

puf
puf
puf
puf

volts
volts
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Cathode-Bias Resistor......... 60000 56 68 ohms
Amplification Factor........ 40 =

Plate Resistance (Approx.). .. 5000 400000 ohms
Transconductance. . .................. 8500 5200 pmhos
Grid-No.1 Bias for plate current of 10 ua. -12 -10 volts
Plate Current. ........................ cana 18 10 ma
Grid-No.2 Current. . . ............... oo - 3.5 ma

CONVERTER SERVICE

Maximum Ratings: Triode Unit Pentode Unit

PLATE VOLTAGE. .. ... ... ... ..o, . 300 max 300 max volts
GRID-N 0.2 (SCREEN) SUPPLY VOLTAGE. . . ....... - 300 max volts
GRID-NO.2 VOLTAGE. . . ............ = 150 mazx volts

GRID-NO.1 (CONTROL-GRID) VOLTAG!

Positive bias value 0 max 0 max volts
PLATE DISSIPATION. .. ... 0B85 2.7 max 2.8 max watts
GRID-NO.2 INPUT. ... ... ot - 0.5 max watt
Prak 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

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT_OR PENTODE UNIT CONNECTED AS TRIODE
LA T

T T
TYPE 6U8B
Ef£=6.3 VOLTS
| PENTODE UNIT AS TRIODE:

GRID N22 CONNECTED TO PLATE
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BEAM POWER AMPLIFIER

6W6 GT Glass octal type used in the audio
= output stage of radio and television

e’

[ G
OO

receivers. Triode-connected, it is used *+ e\‘./ O
as a vertical deflection amplifierin tele- ()

vision receivers. Outline 21 or 22, NC

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

position.

HEATER VOLTAGE (AC/DC). ... ittt ittt e e e e e
HEATER CURRENT . . ...\ttt it e e e e e e e e
DIRECT INTERELECTRODE CAPACITANCES (No external shield):

Grid-No.1 to Plate

E]
g
=
(33
-
VMO =
com MW

Maximum Ratings:
DC PLATE VOLTAGE. . . ... ittt ettt et i 300
GRID-NO.2 (SCREEN) VOLTAGE., . . . .. 150
PLATE DISSIPATION. . ............ .. 10
GRID-NO.Z INPUT. . . ..ottt i e oo 1.25

max
max
max
max

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

Heater positive with respect to cathode. . . . 200®max
® The dc component must not exceed 100 volts.
Characteristics:
Plate Voltage. . . ... . ittt e 110 200
Grid-No.2 Voltage . 110 125
Grid-No.1 (Control-Grid) Voltage......... .. -7.5 —
Cathode-Bias Resistor................. . — 180
Peak AF Grid-No.1 Voltage. . . . 7.5 8.5
Zero-Signal Plate Current. . . .. 49 46
Maximum-Signal Plate Current g 50 47
Zero-Signal Grid-No.2 Current. . .......... - 4 2.2
Maximum-Signal Grid-No.2 Current. . .. ... . 0 8.5
Plate Resistance (Approx.)............... . 13000 28000
Transconductance. . ........ .. 8000 8000
Plate Load Resistance o 2000 4000
Total Harmonie Distortion (Approx.). . . .. 10 10
Maximum-Signal Power Qutput. .......................... 2.1 3.8
Maximum Circuit Valves {For maximum rated conditions):
Grid-No.1 Circuit Resistance:

For fixed-bias operation. .. ....... ... . .. . . i 0.1 mazx

For cathode-bias operation. ... ...... ... ... ... ... 0 uini .. .. 0.5 max

Characteristics (Triode Connection)*:

Plate Voltage. . ..... 225
Grid-No.1 Voltage. . . -30
Ampilification Factor. ..... oo 6.2
Plate Resistance. ........ N 1600
Transconductance. . . .. P 3800
Plate Current. ... ... ... ... ... it 0o 22
Grid-No.1 Voltage (Approx.) for Plate Current of 50 na —-42
*Grid-No. 2 connected to plate.
VERTICAL DEFLECTION AMPUFIER {Triode Connection)*
For operation in a 525-line, 30-frame system
Maximum Ratings:
DC PLATE VOLTAGE. . . ..ttt ittt ettt et e e 300 mazx
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute mazimum) .. . . 1200°mazx
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE —250 max
CATHODE CURRENT:
140 mazx
40 mazx

PLATE DISSIPATIONt 7.5 max
PEAK HEATER-CATHODE VOLTAGE:

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

Heater positive with respect to eathode. . ... ...................... .. 200mmax

* Grid No.2 connected to plate.

volts
amperes

puf
puf
puf

volts
volts
watts
watts

voits
volts

volts
volts
volts
ohms
volts
ma
ma
ma
ma
ohms
nmhos

per cent
watts

megohm
megohm

volts
volts

ohms
pmhos
ma
volts

volts
volts
volts

ma
ma
watts

volts
volts

t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

° Under no circumstances should this absolute value be exceeded.

t1 An adequate bias resistor or other means is required to protect the tube in the absence of excitation.

# The dec component must not exceed 100 volts.
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TRIODE-PENTODE CONVERTER

Miniature type used as combined 6X8
oscillator and mixer tube in television

receivers utilizing an intermediate fre-

quency in the order of 40 megacycles

per second. In such service, the 6X8

gives performance comparable to that obtainable with 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 13, OUTLINES SECTION. Tube requires
noval nine-contact socket and may be mounted in any position.

HEATER VOLTAGE . « o4 vt vttt eeta it e et iiia e eaas 6.3 volts
HEATER CURRENT. . .. .\ttt ettt iiiaaaenann e cenaans 0.45 ampere
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Without With
External Ezxternal
Shield Shield

TriODE UNIT:

GridtoPlate. .. ... ...t 1.4 1.4 uuf

Input. .. .. 2.0 2.6 uuf

Output 0.5 1.0 nuf
PENTODE UNIT:

Grid No.l to Plate 0.09 mazx 0.06 mazx puf

Input.......... 4.3 4.5 upf

Qutput. .. ... 0.7 1.4 puuf
Pentode Grid No.1 to Triode Plate . 0.045 mazx 0.035 max puf
Pentode Plate to Triode Plate. .. ............... 0.040 mazx 0.008 mazx upf
Characteristics: Triode Unit Pentode Unit
Plate Voltage. . .. ..., 100 250 volts
Grid No.3 (Suppressor) . ..........c....ooovu.n. = Connected to cathode at socket
Grid-No.2 Voltage. ........ oo, - 150 volts
Cathode-Bias Resistor. . ... .................... 100 200 ohms
Amplification Factor. . ........................ 40 -
Plate Resistance (Approx. 6900 750000 ohms
TranscondUCtanCe. . . ....oovninurneeennoaeens 5800 4600 pmhos

AVERAGE PLATE CHARACTERISTICS
TRIODE UNIT

50
i 17 Ie S / TYPE 6X8
VAN o €= 6.3 VOLTS
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040 1 x
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Grid-No.1 Bias for plate current of 10 za ..,...... -10 ~10 volts
Plate Current a 8.5 7.7 ma
Grid-No.2 Current - 1.6 ma
CONVERTER SERVICE
. . Triode Unit Pentode Unit

Maximum Ratings: as Osc. as Mizer
PLATE VOLTAGE. .. ... oiiveii it 250 max 250 max volts
GRID-NO.2 (S8CREEN) VOLTAGE. . . . ... vuvvnvnnnn. - 150 mazx volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE:

Negative bias value 40 mazx 40 mazx volts

Positive bias value. ......... oo 0 mazx 0 max volts
PLATE DISSIPATION. ............ 1.5 mazx 2.0 max watts
GRID-NO.2 INPUT. .. o\t eoviiiieaiiirennns e - 0.4 maz watt
GRID-NO.L INPUT. . .. oo oeiiii et 0.5 max - watt
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.....,. 100 mazx 100 mazx volts

Heater positive with reapect to cathode. ,..... 100 max 100 max volts
Typical Operation: MT;';"O‘ﬁ}cJ'gic’ P, Z’:"ﬁig;"
Plate Voltage. . . ...... ... teinnnnenni. 150 150 volts
Grid No3.......... - Connected to cathode at socket
Grid-No.2 Voltage - 150 volts
Mixer Grid-No.1 Supply Voltage. ............... - -3.5 volts
Oscillator Voltage at Mixer Grid No.1 .. = 2.6 rms volts
Mixer Grid-No.1-Circuit Resistance....... .. - 120000 ohms
Oscillator Grid Resistor. . ...................... 2700 = ohms
Conversion Transconductance, ... .............. - 2100 umhos
Plate Current. ......................... a0 13 6.2 ma
Grid-No.2 Current. .................... 00 = 1.8 ma
Grid-No.1 Current. . . . aooa - 2.0 ua
Oscillator Power Output (Approx.).............. 0.5% = watt
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. .. ....................ciiiiiiiiiiia,, 0.1 max megohm

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

*With separate excitation and triode unit grounded.

tIn TV or FM receivers, it is generally desirable to operate the oscillator with less power input than
shown in the tabulated data in order to avoid over-excitation and excessive oscillator radiation.
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KINESCOPE

Directly viewed picture tube used
in television receivers. Features high- ]OFP4-A
efficiency, metal-backed white fluo-
rescent screen and faceplate of ‘“Filter-
glass’’ to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a deflection
angle of approximately 50° and utilizes magnetic focus and magnetic deflection.
Minimum screen diameter is 944 inches. Tube uses either duodecal five-contact
segment socket or the duodecal twelve-contact socket. Outline 47, OUTLINES
SECTION. For support and mounting considerations, refer to type 10BP4-A; for
installation and handling considerations, refer to the ELECTRON TUBE IN-
STALLATION SECTION. For tabulation of electrical and physical character-

istics, refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330
and 331.

H P
o Q2 o BEAM POWER AMPLIFIER ‘
Miniature type used as output
\ amplifier primarily in automobile ra- ‘2AQ5

53 NN _J D, dio receivers operating from a 12-volt

0, storage battery. Outline 15, OUT-
LINES SECTION. Heater volts
(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.

Gy

HALF-WAVE VACCUM RECTIFIER
Glass octal type used as a damper
tube in horizontal deflection circuits of ] 2AX4-GT
television receivers utilizing series-
heater strings.Outline 21, OUTLINES
SECTION. Tube requires octal socket

and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.6.
Except for heater rating, this type is identical with glass octal type 6AX4-GT.

TWIN DIODE-—
MEDIUM-MU TRIODE

Miniature type used as combined
detector, amplifier, and ave tube ]2BF6
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. Outline 12,
OUTLINES SECTION. Tube requires miniature seven-contact socket and may be
mounted in any position. Heater volts (ac/dec), 12.6; amperes, 0.15. Except for
heater rating, this type is identical with miniature type 6 BF6.
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MEDIUM-MU TWIN TRIODE
'|2BH7 Miniature type used as a com-
bined vertical deflection amplifier and
vertical oscillator in television receiv-
ers. It is also used in other applications
including phase-inverter circuits and
multivibrator circuits. Outline 16, 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 (AG/DC). .. oottt 12.6 6.3 volts
HEATER CURRENT . ... ... .o, 0.3 0.6 ampere

Triode Unit T

2.6 frm s
3.2 uuf
0.4 ppuf
wuf
Maximum Ratings:
PLATE VOLTAGE. .\ttt ittt ettt 300 max volts
GRID VOLTAGE:
Negative Bias Value. ............ .. ... .. ... ... ................ 50 max volts
Positive Bias Value. . 0 max volts
CATHODE CURRENT. .. ............ 20 max ma
PLATE DISSIPATION. ... ... i e, 3.5 max watts
Peak HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode..................... ... ... 200 mazx volts
Heater positive with respect to cathode. ... .................... .. ... 200mmaz volts
a The d¢ component must not exceed 100 volts.
Characteristics:
Plate Voltage 250 volts
Grid Voltage. . ...... -10.5 volts
Amplification Factor 16.5
Plate Resistance (Approx.).. .. 5300 ohms
Transconductance. .. .................... ... ..., oo 3100 umhos
Grid Voltage (Approx.) for plate current of 50 ua .. -23 volts,
Plate Current. ......... ... ... ... ... ... ........... 11.5 ma
Maximum Cirevit Values (For maximum rated conditions):
Grid-Circuit Resistance:
For fixed-bias operation. .. ........ ... ... ... ... ... . .0, 0.25 max megohm
For cathode-bias operation. . ...................................... 1.0 max megohm
VERTICAL DEFLECTION AMPLIFIER (Each Unit)
For operation in a 525-line, 30-frame system
Maximum Ratings:
DC PLATE VOLTAGE . . . .ottt ittt e et e e 450 max volts
PEAK POSITIVE-PULSE PLATE VOLTAGET (Absolute maximum) 1500°max volts
DC GRID VOLTAGE. . . . ..ottt it -50 mazx volts
PEAK NEGATIVE-PULSE GRID VOLTAGE. . ~250 mazx volts,
DC CATHODE CURRENT. .. ............ 20 max ma
PLATE DisstpATIONT. ... . ... ... L., .. 3.5 max watts
PEAX HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............................. 200 max volts
Heater positive with respect to cathode. ... ......................... 200mmaz volts
Maximum Circuit Values (For maximum rated conditions):
Grid-Circuit Resistance:
For fixed-biag operation. . ............. .. ... ... ... ... iihuann., 1.0 maz megohm
For cathode-bias operation. ... .................................... 2.2 mex megohms
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+ The duratior of the voltage pulst must not exceed 15 per cent of one vertical scanning cycle. In a
525-line, 30-[rame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds.

?Under no circumstances should this absolute value be exceeded.

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

® The dc component must not exceed 100 volts.

AVERAGE PLATE CHARACTERISTICS
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P2CM-T7742T
KINESCOPE

Directly viewed picture tube used -I 2 KP4 A

in television receivers. Features high-

efficiency metal-backed white fluo-

rescent screen and faceplate of “Filter-

glass” to provide increased contrast.

It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12L.P4-A. Has a deflection
angle of approximately 54° and utilizes magnetic focus and magnetic deflection.
Minimum screen diameter is 1134 inches. Tube uses either duodecal five-contact
segment socket or the duodecal twelve-contact socket. Outline for this tube is
essentially the same as Outline 48, OUTLINES SECTION except neck length and
overall length are 14 inch shorter and deflection angle is 54°. For support and
mounting considerations, refer to type 12LP4-A; for installation and handling con-
siderations, refer to the ELECTRON TUBE INSTALLATION SECTION. For
tabulation of electrical and physical characteristics, refer to RCA KINESCOPE

CHARACTERISTICS CHART, pages 330 and 331.

G2 G

E ’e O BEAM POWER AMPLIFIER
G Glass octal type used as output ]2V6-GT

amplifier primarily in automobile radio
H e\‘/o w  receivers operating from a 12-volt stor-
OMOP age battery. Outline 22, OUTLINES

NC ©3 SECTION. Tube requires octal socket
and may be mounted in any position. Heater volts (ac/de), 12.6; amperes, 0.15.

Except for heater rating, this type is identical with glass octal type 6V6-GT.
319



e

RCA RECEIVING TUBE MANUAL

FULL-WAVE VACUUM RECTIFIER ORNO,

o - HG) Ol
]2X4 Miniature typ.e useq in. power
supply of automobile radio receivers
operating from a 12-volt storage bat- ne@ \A Ox
tery. Outline 15, OUTLINES SEC- )

TION. Heater volts (ac/dc), 12.6; am- Dz
peres, 0.225. Except for heater rating, this type is identical with miniature type 6X4.
P.
KINESCOPE : c. -
Directly viewed rectangular pic- 4“:;;-}
]4CP4 ture tube used in television receivers. | e e
Features high-efficiency white fluo- o Mo 2

Y
=

T K

rescent screen and faceplate of ‘“‘Filter- x
H

glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 1124 x 8-5/16 inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Qutline 55, OUTLINES SECTION, except that
neck length and overall length are 4 inch longer. For support and mounting con-
siderations, refer to type 12LP4-A; for installation and handling considerations,
refer to the ELECTRON TUBE INSTALLATION SECTION. For tabulation of
electrical and physical characteristics, refer to RCA KINESCOPE CHARACTER-
ISTICS CHART, pages 330 to 331.

KINESCOPE

Directly viewed rectangular pic-
]4EP4 ture tube used in television receivers.

Features high-efficiency white fluo-

rescent screen and faceplate of ‘“Filter-

glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LLP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 1124 x 8-5/16 inches with slightly curved sides
and rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Qutline 55, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINE-
SCOPE CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

Directly viewed picture tube used

]6D P4-A in television receivers. Features high-
efficiency white fluorescent screen and

faceplate of “Filterglass” to provide

increased contrast. It utilizes phosphor

No.4 of the sulfide type. For curve showing spectral-energy emission characteristic
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of this phosphor, refer to type 12LP4-A. Has a deflection angle of approximately
60° and utilizes magnetic focus and magnetic deflection. Minimum screen diameter
is 1414 inches. Tube uses either duodecal five-contact segment socket or the duo-
decal twelve-contact socket. Outline 50, OUTLINES SECTION. For support and
mounting considerations, refer to type 12LP4-A; for installation and handling con-
siderations, refer to the ELECTRON TUBE INSTALLATION SECTION. For
tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

Directly viewed rectangular pic-
ture tube used in television receivers. ]6KP4
Features high-efficiency white fluo-
rescent screen and faceplate of “Filter-
glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 1314 x 1013 inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket er the
duodecal twelve-contact socket. Outline 56, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINE-
SCOPE CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

Directly viewed picture tube used
in television receivers. Features high- ]6LP4-A
efficiency white fluorescent screen and
faceplate of “Filterglass’” to provide
increased contrast. It utilizes phosphor
No. 4 of the sulfide type. For curve showing spectral-energy emission characteristic
of this phosphor, refer to type 12LP4-A. Has a deflection angle of approximately
52° and utilizes magnetic focus and magnetic deflection. Minimum screen diameter
is 1414 inches. Tube uses either duodecal five-contact segment socket or the duo-
decal twelve-contact socket. Outline 51, OUTLINES SECTION. For support and
mounting considerations, refer to type 12LP4-A; for installation and handling con-
siderations, refer to ELECTRON TUBE INSTALLATION SECTION. For tabu-
lation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 to 331.

KINESCOPE

Directly viewed rectangular pic-
ture tube used in television receivers. ]6RP4
Features high-efficiency white fluo-
rescent screen and faceplate of “Filter-
glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
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deflection. Minimum screen size is 1314 x 1014 inches with slightly curved sides
and rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Outline 56, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINE-
SCOPE CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE ¢

]6TP4 Directly viewed rectangular pic- - (”‘ :::T\‘-
ture tube used in television receivers.
Features high-efficiency white fluo- b

rescent screen and faceplate of “Filter-
glass” to provide increased contrast.

It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy

emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal

deflection angle of approximately 65° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 1314 x 10%% inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Outline 56, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINE-
SCOPE CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE = —
Directly viewed picture tube used Yamem i
]6WP4-A in television receivers. Features high- o i |_°~G
efficiency white fluorescent screen and \25\ Fate
faceplate of “Filterglass’” to provide o «ZH""

increased contrast. It utilizes phosphor

No.4 of the sulfide type. For curves showing spectral-energy emission character-
istic of this phosphor, refer to type 12LP4-A. Has a deflection angle of approxi-
mately 70° and utilizes magnetic focus and magnetic deflection. Minimum screen
diameter is 1414 inches. Tube uses either duodecal five-contact segment socket or
the duedecal twelve-contact socket. Outline 49, OUTLINES SECTION. For sup-
port and mounting considerations, refer to type 12LP4-A; for installation and
handling considerations, refer to ELECTRON TUBE INSTALLATION SEC-
TION. For tabulation of electrical and physical characteristics, refer to RCA
KINESCOPE CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE {r«\

Directly viewed rectangular pic- ety
]7 BP4'A ture tube used in television receivers. :—Tﬂ-\‘}nqcz
Features high-efficiency white fluo- 2 A
rescent screen and faceplate of “Filter- G H:',-' 12 A

glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
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deflection. Minimum screen size is 14 14 x 1034 inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Outline 57, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

Directly viewed rectangular pie- ]7CP4

ture tubes of the metal-shell type used

in television receivers. Both types fea- 17CP4-A
ture a high-efficiency white fluorescent

screen made of ‘“Filterglass’ to pro-

vide increased contrast. The screen utilizes phosphor No.4 of the sulfide type. For
curve showing spectral-energy emission characteristic of this phosphor, refer to
type 12LP4-A. Type 17CP4 has a frosted faceplate to diffuse reflections of bright
objects which would otherwise be objectionable. Has a horizontal deflection angle
of approximately 66° and utilizes magnetic focus and magnetic deflection. Mini-
mum screen size is 1434 x 10-11/16 inches with slightly curved sides and rounded
corners. Tube uses either duodecal five-contact segment socket or the duodecal
twelve-contact socket. Outline 58, OUTLINES SECTION. For support and mount-
ing considerations, and for the recommended sequence of adjustments in lining up
this tube with its associated components, refer to type 16GP4. For installation
and handling considerations, refer to ELECTRON TUBE INSTALLATION SEC-
TION. For tabulation of electrical and physical characteristics, refer to RCA
KINESCOPE CHARACTERISTICS CHART, pages 330 and 331.

Ca
2 KINESCOPE
Directly viewed rectangular pic-
<
2 @, ture tube of the metal-shell type used ]7 G P4
0@ é in television receivers. Features high-

b efficiency white fluorescent screen and

faceplate of ‘“Filterglass” to provide

increased contrast. It utilizes phosphor No.4 of the sulfide type. For curve showing
spectral-energy emission characteristic of this phosphor, refer to type 12LP4-A.
Faceplate is frosted to diffuse reflections of bright objects which would otherwise
be objectionable. Has a horizontal deflection angle of approximately 66° and
utilizes electrostatic focus and magnetic deflection. Minimum screen size is 1433
x10-11/16 inches with slightly curved sides and rounded corners. Focusing-voltage
range is 2040 to 3220 volts. Tube uses duodecal twelve-contact socket. Outline 58,
OUTLINES SECTION. For support and mounting considerations, refer to type
16GP4; for installation and handling considerations, refer to ELECTRON TUBE
INSTALLATION SECTION. For tabulation of electrical and physical character-
istics, refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330
and 331.

H

323



RCA RECEIVING TUBE MANUAL

KINESCOPE

'I7H P4 Directly viewed rectangular pic-

ture tube used in television receivers.

Features high-efficiency white fluo-

rescent screen and faceplate of “Filter-

glass’ to provide increased contrast.

It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy

emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal

deflection angle of approximately 65° and utilizes electrostatic focus and magnetic

deflection. Minimum screen size is 14 1{ x 1034 inches with slightly curved sides and

rounded corners. Focusing-voltage range is -65 to 4350 volts. Tube uses duodecal

twelve-contact socket. Outline 57, OUTLINES SECTION. For support and

mounting considerations, refer to type 12LP4-A; for installation and handling

considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.

For tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

'I7J P4 Directly viewed rectangular pic-
ture tube used in television receivers.

Features high-efficiency white fluo-

rescent screen and faceplate of “Filter-

glass” to provide increased contrast.
It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 65° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 14 1{ x 1034 inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Outline 57, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

'I7LP4 Directly viewed rectangular pic-
ture tube used in television receivers.

Features high-efficiency white fluo-

rescent screen and cylindrical face-

plate of “Filterglass” with toric inner
surface to provide increased contrast. It utilizes phosphor No.4 of the sulfide type.
For curves showing spectral-energy emission characteristic of this phosphor, refer
to type 12LP4-A. Has a horizontal deflection angle of approximately 65° and utilizes
electrostatic focus and magnetic deflection. Minimum screen size is 1414 x 1034
inches with slightly curved sides and rounded corners. Focusing-voltage range is
-65 to +350 volts. Tube uses duodecal twelve-contact socket. Outline 59, OUT-
LINESSECTION. Forsupport and mounting considerations, referto type12LP4-A;
for installation and handling considerations, refer to ELECTRON TUBE IN-
STALLATION SECTION. For tabulation of electrical and physical character-
isties, refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330 and
331.
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KINESCOPE

Directly viewed rectangular pic-
ture tube used in television receivers. ]7Q P4
Features a high-efficiency white fluo-
rescent screen and cylindrical faceplate
of “Filterglass”’with toric inner surface
to provide increased contrast. It utilizes phosphor No.4 of the sulfide type. For
curve showing spectral-energy emission characteristic of this phosphor, refer to
type 12LP4-A. Has a horizontal deflection angle of approximately 65° and utilizes
magnetic focus and magnetic deflection. Minimum screen size is 1414 x 1034 inches
with slightly curved sides and rounded corners. Tube uses either duodecal five-
contact segment socket or the duodecal twelve-contact socket. Outline 59, OUT-
LINESSECTION. Forsupport and mounting considerations, refer totype 12LP4-A;
for installation and handling considerations, refer to the ELECTRON TUBE
INSTALLATION SECTION. For tabulation of electrical and physical character-
isties, refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330
and 331.

KINESCOPE

Directly viewed rectangular pic-
ture tube of the metal-shell type used ]7T P4

in television receivers. Features high-

efficiency white fluorescent screen and

faceplate of “Filterglass” to provide

increased contrast. It utilizes phosphor No.4 of the sulfide type. For curve showing
spectral-energy emission characteristic of this phosphor, refer to type 12LP4-A.
Faceplate is frosted to diffuse reflections of bright objects which would otherwise be
objectionable. Has a horizontal deflection angle of approximately 66° and utilizes
electrostatic focus and magnetic deflection. Minimum screen size is 1434 x 10-11/16
inches with slightly curved sides and rounded corners. Focusing-voltage range is
-65 to + 850 volts. Tube uses duodecal twelve-contact socket. Outline 58, OUT-
LINES SECTION. For support and mounting considerations, refer to type 16PG4;
for installation and handling considerations, refer to ELECTRON TUBE IN-
STALLATION SECTION. For tabulation of electrical and physical characteristics
refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330 and 331.

TRIODE-PENTODE CONVERTER

Miniature type used as combined
oscillator and mixer tube in ‘“‘trans- ]9X8
formerless” AM/FM receivers. Out-

line 13, OUTLINES SECTION. Tube

requires noval nine-contact socket and

may be mounted in any position. Heater volts (ac/dce), 18.9; amperes, 0.15. Except
for heater rating, this type is identical with miniature type 6Xa8.

KINESCOPE
Directly viewed rectangular pic-
ture tube used in television receivers. 2OCP4
Features high-efficiency white fiuo-

rescent screen and faceplate of “Filter-
glass” to provide increased contrast.
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It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy
emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal
deflection angle of approximately 66° and utilizes magnetic focus and magnetic
deflection. Minimum screen size is 17 x 1234 inches with slightly curved sides and
rounded corners. Tube uses either duodecal five-contact segment socket or the
duodecal twelve-contact socket. Outline 60, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to the ELECTRON TUBE INSTALLATION SECTION.
For tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

20 M P 4 Directly viewed rectangular pic-

ture tube used in television receivers.

Features high-efficiency white fluo-

rescent screen and faceplate of “Filter-

glass”’ to provide increased contrast.

It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-energy

emission characteristic of this phosphor, refer to type 12LP4-A. Has a horizontal

deflection angle of approximately 66° and utilizes electrostatic focus and magnetic

deflection. Minimum screen size is 17 x 1234 inches with slightly curved sides and

rounded corners. Focusing-voltage range is -65 to 4+350 volts. Tube uses duodecal

twelve-contact socket. Outline 60, OUTLINES SECTION. For support and

mounting considerations, refer to type 12LP4-A; for installation and handling con-

siderations, refer to the ELECTRON TUBE INSTALLATION SECTION. For

tabulation of electrical and physical characteristies, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

KINESCOPE

2] AP 4 Directly viewed rectangular pic-
ture tube of the metal-shell type used
in television receivers. Features high-
efficiency white fluorescent screen and
faceplate of ‘“‘Filterglass” to provide
increased contrast. It utilizes phosphor No.4 of the sulfide type. For curve showing
spectral-energy emission characteristic of this phosphor, refer to type 12LP4-A.
Faceplate is frosted to diffuse reflections of bright objects which would otherwise
be objectionable. Has a horizontal deflection angle of approximately 66° and utilizes
magnetic focus and magnetic deflection. Minimum screen size is 184 x 13-11/16
inches with slightly curved sides and rounded corners. Tube uses either duodecal
five-contact segment socket or the duodecal twelve-contact socket. Outline 61,
OUTLINES SECTION. For support and mounting considerations, and for the
recommended sequence of adjustments in lining up this tube with its associated
components, refer to type 16GP4. For installation and handling considerations,
refer to ELECTRON TUBE INSTALLATION SECTION. For tabulation of
electrical and physical characteristics, refer to RCA KINESCOPE CHARACTER-
ISTICS CHART, pages 330 and 331.
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0 KINESCOPE

Directly viewed rectangular pic-
ture tubes used in television receivers. 2] EP4

‘ Both types feature a high-efficiency
c ORI O white fluorescent sereen and cylindrical

H H faceplate of “Filterglass” to provide
increased contrast. The screen utilizes
phosphor No.4 of the sulfide type. For
curve showing spectral-energy emis-
sion characteristic of this phosphor,
refer to type 12LP4-A. Type 21EP4-A
has an external conductive coating 2] EP4"A
which with the internal conductive
coating forms a supplementary filter
capacitor. Both types have a horizontal deflection angle of approximately 65° and
utilize magnetic focus and magnetic deflection. Minimum screen size is 19%§ x 1874
inches with slightly curved sides and rounded corners. Tubes use either duodecal
five-contact segment socket or the duodecal twelve-contact socket. Outline 62,
OUTLINES SECTION. For support and mounting considerations, refer to type
12LP4-A; for installation and handling considerations, refer to ELECTRON
TUBE INSTALLATION SECTION. For tabulation of electrical and physical
characteristics, refer to RCA KINESCOPE CHARACTERISTICS CHART,
pages 330 and 331.

KINESCOPE

Directly viewed rectangular pic-
ture tube used in television receivers. 2] FP4-A
Features high-efficiency white fluo-
rescent screen and cylindrical faceplate
of “Filterglass’’ to provide increased
contrast. It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-
energy emission characteristic of this phosphor, refer to type 12LP4-A. Has a
horizontal deflection angle of approximately 65° and utilizes electrostatic focus and
magnetic deflection. Minimum screen size is 1946 x 1374 inches with slightly curved
sides and rounded corners. Focusing-voltage range is -65 to 4350 volts. Tube uses
duodecal twelve-contact socket. Outline 62, OUTLINES SECTION. For support
and mounting considerations, refer to type 12LP4-A; for installation and handling
considerations, refer to ELECTRON TUBE INSTALLATION SECTION. For
tabulation of electrical and physical characteristics, refer to RCA KINESCOPE
CHARACTERISTICS CHART, pages 330 and 331.

Ga
Q KINESCOPE
el Directly viewed rectangular pic- 2] MP 4
= ®c, ture tube of the metal-shell type used
& N\ 6 in television receivers. Features high-
L K efficiency white fluorescent screen and
" faceplate of “Filterglass’” to provide

increased contrast. It utilizes phosphor No.4 of the sulfide type. For curve showing
spectral-energy emission characteristic of this phosphor, refer to type 12LP4-A.
Faceplate is frosted to diffuse reflections of bright objects which would otherwise be
objectionable. Has a horizontal deflection angle of approximately 66° and utilizes
electrostatic focus and magnetic deflection. Minimum screen size is 183§ x 13-11/16
inches with slightly curved sides and rounded corners. Focusing-voltage range is
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=65 to +350 volts. Tube uses duodecal twelve-contact socket. Outline 61, OUT-
LINES SECTION. For support and mounting considerations, refer to type
16GP4; for installation and handling considerations, refer to ELECTRON TUBE
INSTALLATION SECTION. For tabulation of electrical and physical charac-
teristics, refer to RCA KINESCOPE CHARACTERISTICS CHART, pages 330
and 331.

BEAM POWER AMPLIFIER

2SBQ6 GT Glass octal tyge usgd as horizon-
- tal deflection amplifier in circuits of
television equipment of the ‘“‘trans-
formerless” type. Outline 28, OUT-
LINES SECTION. Tube requires
octal socket and may be mounted in any position. Heater volts (ac/de), 25; amperes,
0.3. Except for heater rating, this type is identical with glass octal type 6BQ6-GT.

KINESCOPE

2 7M P4 Directly viewed picturetubeof the 6]
metal-shell type used in television re- cL cz

ceivers. Features high-efficiency white 62 A (D

fluorescent screen and faceplate of OYE©

‘“‘Filterglass’ to provide increased con-
trast. It utilizes phosphor No.4 of the sulfide type. For curve showing spectral-
energy emission characteristic of this phosphor, refer to type 12LP4-A. Faceplate is
frosted to diffuse reflections of bright objects which would otherwise be objection-
able. Has a horizontal deflection angle of approximately 85° and utilizes magnetic
focus and magnetic deflection. Minimum screen size is 23-7/16 x 184 inches with
slightly curved sides and rounded corners. Tube uses either duodecal five-contact
segment socket or the duodecal twelve-contact socket. Outline 63, OUTLINES
SECTION. For support and mounting considerations, refer to type 16GP4; for
installation and handling considerations, refer to ELECTRON TUBE INSTAL-
LATION SECTION. For tabulation of electrical and physical characteristics, refer
to RCA KINESCOPE CHARACTERISTICS CHART, pages 330 and 331.
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RCA Kinescope

Extornal
cM X F 1 Appror. Maime
ing ‘ocusing |Oeflection |  lom- Inches
Envelope Faceplate® Method | Method | Tra | Defloction Nock
Type Ma Min. Magnst | Antled | Ovcld | Enveiope Length
et wat Dagroes | Leagth | Dismetss | Width Height Inches
3KP4 Glass Round Clear None | None | E E® | Nonc | None | 113 34 —_ — —
5TP4” Glass Round Clear 500 | 100 | E M ¥ S0 |12%% | sY% | — | — | 7%
7DP4 Glass Round Clear 1500 | 400 | E M |Double| 50 |14%s | 6 | — | — | 8%
7JP4 Glass Round Clear None | None| E E@ | None | None |14 | 74 | — — —
9AP4 Glass Round Clear None | None E M None 40 2134 9lg —_ — |10
10BP4 Same as 10BP4-A, cxcept has clcar glass faceplate.
10BP4-A Glass Round Filterglass 2500 500 M M |Double| 52 18 103§ = = 8%
10FP4-A Glass Round Filterglass 2500 | 500 M M by 50 18 1034 _— —_ 835
12AP4 Glass Round Clear None | None E M None 40 2534 | 123 - — 9%
12KP4-A Glass Round Filterglass 2500 500 M M 1 54 18 12% _— —_ %
12LP4 Same as 12LP4-A, except has clear glass faceplate.
12LP4-A Glass Round Filterglass 2500 | 750 M M | Double 57 19% | 12% —_ —_ 845
14CP4 Glass Rectangular Filterglass 2000 750 M M Single 65 1714 | 138G | 128G | 931G | 7%
14EP4 Glass Rectangular Filterglass 2000 | 750 M M Single 65 1674 | 13136 | 1226 | 9% | 734
16AP4 Same as 16AP4-A, except has clear glass faceplate.
16AP4-A Metal Round | Filterglass | Nonc | None | M M [pouble] 53 223 [16 [ — [ — [ 7%
16DP4-A Glass Round | Filterglass | Nonc [None| M | M [Dowble| 60 [21 [16 | — | — [ 1%
16GP4 Same as 16GP4.B, except has Filterglass faceplate.
16GP4-A Same as 16GP4-B, cxcept has clear glass faceplate.
16GP4-B Metal Round | Frosted Filterglass [ None [Nonc | M | M [single| 70 [174g]16 [ — | — [ 6%
16GP4.C Same as 16GP4-B, except has frosted clear glass faceplate.
16KP4 Glass Rectangular Filterglass 1500 750 M M Single 65 19%6 | 165 | 1424 | 1134 7%
16LP4-A Glass Round Filterglass 2000 | 7s0 M M | Double| 52 225 | 16 — — 7%
16RP4 Glass Rectangular Filterglass 2000 750 M M Single 65 1916 | 1656 | 1435 | 1M | 734
16TP4 Glass Rectangular Filterglass 2000 | 750 M M | Single| 65 1835 | 163 | 14'34 | 1106 | 614
16WP4-A Giass Round Filterglass 1500 | 750 M M | Double 70 184 | 16 = = A
17BP4-A | Glass Rectangular Filterglass 1500 750 M M Single 65 19% | 1634 | 154 | 124 | 74
17CP4 Metal R: Frosted Fi None | None M M Single 66 19 17 1646 | 1234 | 73
17CP4.A Same as 17CP4, except has Filterglass faceplate.
17GP4 Metal Rectangular |Frosted Filterglass | None | None E M Single 66 195 | 17 16 | 1234 | 7Y%
17HP4 Glass Rectangular Filterglass 1500 750 E M Single 65 19% | 163 | 1544 | 123 | 744
17JrP4 Glass Rectangular Filterglass 750 500 M M | Single 65 19%6 | 1634 | 1518 | 1245 | 714
17LP4 Glass Rectangular Filterglass** 1500 750 E M | Single 65 19%; | 1634 1518 | 1245 | 734
17GP4 Glass Rectangular Filterglass+s 1500 750 M M | Single 65 199 | 1634 |15 {12345 | 734
177P4 Mectal Rectangular [Frosted Filterglass | None | None | E M | Single 66 193 | 17 160 | 12% | 7%
19AP4 Same as 19AP4-B, except has clear glass faceplate.
19AP4-A Same as 19AP4-B, cxcept has Filterglass faceplate.
19AP4-B Mctal Round Frosted Filterglass | None [ Nonc [ M | M [ Singic | 66 22 [18% | — [ — [1%
19AP4-D Same as 19AP4-B, except has frosted clear glass faceplate.
20CP4 Glass Rectangular Filterglass None | None | M M Single 66 2134 1 20% | 1874 {1516 | 734
20MP4 Glass Rectangular Filterglass 750 500 E M Single 66 2214 | 209 | 18%% | 15% ( 744
21AP4 Metal Rectangular |Frosted Filterglass | None | None M M Single 66 22% | 21 1976 | 154 | 74
21EP4 Glass Rectangular Same as 21EP4-A, except has no external conductive coating.
21EP4-A | Glass Rectangular Filterglass+s 750 500 M M | Single 65 233 | 2186 | 202 | 15% | 7}4
21FP4-A | Glass Rectangular Filterglasss 750 500 E M | Single 65 23% | 218¢ | 204 | 153 | 74
21MP4 Metal R Frosted Fil ¢t None | None E M Single 66 2284 | 21 1927 | 15%s %
27MP4 Metal Rectangular |Frosted Filterglass | None | None M M Single 85 | 223 | 2734 | 25U | 2015 | 714

E = Electrostatic. M = Magnetic, § Utilizes metal-backed screen to prevent ion-spot 4 For tubes, gle
Note: All kinescopes shown have 6.3-volt/0.6-am- blemish. 44 Cylindrical faceplate. is shown; corresponding dllgonll dcﬂecnm\ lngle
pere heaters except types 9AP4 and 12AP4 ® Grid-. No 2 connected to final high-voitage elec- is 70° uniess otherwise specifi
which have 2.5-voit/2.1-ampere heaters. trode within tube. * Projection type. * This value has been specified to take care of the
Light face = Discontinued type. ® Corresponding diagenal defiection angie is 90°. condition where an ac voltage iz provided for
& Spherical, unless otherwise specified dynamic focusing.
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Characteristics Chart

Maximym Ratings Typical Operating Conditions
m“ Higt- mumm. [ Hh;l;;lu @
Sin Vollage Echode fanng | G | Ned Elacirods’ Freatiog [
Taches Terminal (ULTOR®) Bectrods | Ne.2 (ULTOR®) Electrade He. 2 Grid-Ne. 1 Type
vany v | vom valts Voity Vv
23{ Diam. Base Pin 2500 1000 @ 200 2000 320to 600 | o | —38to —90 3KP4
4% Diam. | Small Cavity Cap 27000 6000 | 350 | 150 27000 4320 t0 5400 {200 | —42to —98 | 5TP4"
6 Diam. | Small Cavity Cap 8000 2400 | 410 | 125 6000 1200 to 1650 | 250 | —27to —63 7DP4
6 Diam. Base Pin 6000 2800 @ 200 6000 1620 to 2400 @ —72to —168 7JP4
7% Diam. Medium Cap 7000 2000 | 300 | 125 7000 1190 to 1790 | 250 { —20 to —60 9AP4
Ratings and characteristics are same as for type 10BP4-A. 10BP4
914 Diam. | Small Cavity Cap 12000 — 410 | 125 | 8000 to 12000 — 250 | —27to —63 | 10BP4-A
914 Diam. | Small Cavity Cap 12000 — 410 | 125 | 8000 to 12000 - 250 | —27to —63 | 10FP4-A
103 Diam. Medium Cap 7000 2000 | 300 | 125 7000 1190 t0 1790 | 250 | —20 to —60 12AP4
1114 Diam. | Small Cavity Cap 12000 — 410 | 125 | 9000 to 12000 — 250 | —27to —63 | 12KP4-A
Ratings and characteristics are same as for type 12LP4-A. 12LP4
11 Diam. | Small Cavity Cap 12000 — 410 | 125 | 9000 to 12000 — 250 | —27to —63 | 12LP4-A
11% x 83(s | Small Cavity Cap 14000 — 410 | 125 | 10000 to 14000 — 300 | —33to —77 14CP4
1135 x 8 | Small Cavity Cap 14000 — 410 | 125 | 10000 to 14000 — 300 | —33t0 —77 14EP4
Ratings and characteristics are same as for type 16AP4-A, 16AP4
143 Diam. | MetalSheliLip | 14000 | — [ 410 ] 125 | 9000 to 14000 | — [300 | =33t0 ~77 [ 16AP4-A
1436 Diam. | Small Cavity Cap| 15000 | — [ 410 | 125 [12000 015000 — [250 [ -33t0 ~77 [ 16DP4-A
Ratings and characteristics are same as for type 16GP4-B. 16GP4
Ratings and characteristics are same as for type 16GP4-B. 16GP4.A
1434 Diam. | MetalShell Lip | 14000 | — 410 [ 125 [12000t0 14000]  — [300 [ =33t0 =77 | 16GP4-B
Ratings and characteristics are same as for type 16GP4-B. 16GP4.C
‘1314 x 10}4 | Small Cavity Cap 16000 — 410 | 125 | 12000 to 16000 — 300 | —33to —77 16KP4
1414 Diam. | Small Cavity Cap 14000 — 410 | 125 | 12000 to 14000 — 300 | —33to —77 | 16LP4-A
13% x 10% | Small Cavity Cap 16000 — 410 | 125 [ 12000 to 16000 — 300 | —33t0 ~77 16RP4
1334 x 1034 | Small Cavity Cap 14000 — 410 | 125 | 12000 to 14000 — 300 [ —33to —77 16TP4
14 Diam. | Small Cavity Cap 16000 — 410 | 125 | 12000 to 16000 — 250 [ —27to0 —63 | 16WP4-A
14} x 1034 | Small Cavity Cap 16000 — 410 | 125 | 32000 to 16000 — 300 | —33t0 —77 | 17BP4-A
1434 x 1014 | Metal-Shelt Lip 16000 - 410 | 125 | 12000 to 16000 - 300 | —33to =77 17CP4
Ratings and characteristics are same as for type 17CP4. 17CP4-A
143§ x 1045 | MetalSheli Lip | 16000 | 5000 | 500 | 125 ot |aerezzed | 3004 Tt | rees
143 x 103 | Small Cavity Cap| 16000 |{* ;gg‘f 500 | 125 :zggg o I Iggg ggg R o :;; 17HP4
14} x 1034 | Small Cavity Cap| 18000 - 410 | 125 [ 14000 to 18000 — 300 | —33to —77 17JP4
1434 x 103 | Smal Cavity Cap| 16000 {f w00 | so0 | 12s Eooot Dol Iggg poot IR ks
14Y x 103{ | Small Cavity Cap{ 16000 — 410 | 125 | 12000 to 16000 — 300 | —33to —77 17QP4
143421004 | MetatshenLip | 16000 [{F1000 | 500 | 12 ot Ao ool vl e S IR T LY
Ratings and characteristics are same as for type 19AP4-B. 19AP4
Ratings and characteristics are same as for type 19AP4.B. 19AP4-A
17Y{ Diam. | Metal-Shell Lip 19000 [ — [ 410 ] 125 12000 to 19000 — [300 | -33t0 =77 [ 194P4-B
Ratings and characteristics are same as for type 19AP4.B. 19AP4-O
17 x 123 | Small Cavity Cap 18000 — 410 | 125 | 14000 to 18000 — 300 | —33to0 —77 20CP4
17 x12% | Small Cavity Cap| 16000 {f;gg” 500 | 125 Tt | e X 30 | T2 T | 20mpa
184 x 13145 | Metal-Shell Lip 18000 — 410 | 125 | 14000 to 18000 — 300 [ —33t0 —77 | 21AP4
Ratings and characteristics are same as for type 21EP4-A. 21EP4
1914 x 1374 | Small Cavity Cap 18000 — 500 | 125 | 14000 to 18000 — 300 | —33t0 —77 | 21EP4-A
i [smurcony ol o [(F00 s | s | o [ rue[me[ B T [ emen
wrix oo | semmare | o |(F090 s [ | pe |Sge e lue e n | e
23%s x 18%6 | Mctal-Shell Lip 18000 — 500 | 125 |16000 to 18000 — 300 | —33to ~77 | 27MP4
’Poli!ive bias value = 0 voits; positive peak value © Deflection Factors (volts dc/in.) for typical ® ULTOR is defined as the electrode, or the elec.
- 2 voits. operating iti shown: trode i in combination with ene or more additional
e vabis for vivual extinesion o Focused remver T ] D08 Dy e | Dl & D (o vy i apoiied the highesr de votage for accst:
are about § volts less negative than the indicated 3KP4 100 to 136 76 to 104 mtlnl the electrons in the bemm prior to ita
values. 1JP4 186 to 246 150 to 204 defiec
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1 — Metal Envelope
2 — Spacer Shield

3 — Insulating Spacer
4— Mount Support

5 — Control Grid

6 — Coated Cathode
7 —Screen

8 —Heater

9 — Suppressor
10 — Plate
11 — Batalum Getter
12 — Conical Stem Shield
13 —Header Insert
14 — Glass Seal
15 —Header
16 — Glass-Button Stem Seal
17 — Cylindrical Base Shield
18 —Header Skirt

134 times actual size

19 —Lead Wire

20 — Crimped lLock 24 — Exhaust Tip
21 — Octal Base 25 — Aligning Key
22 — Exhaust Tube 26 —Solder

23 —Base Pin . 27 — Aligning Plug

Structure of a Metal Tube
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o 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 free on request.

e 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.*

® RCA TRANSISTORS—Bulletin SCD-104 (1074” x 834’')—8 pages. This new bul-
letin gives technical information on RCA transistors—2N32 and 2N33 point-contact
types, and 2N34 and 2N35 junction types. Bulletin also includes general informa-
tion on transistor considerations, characteristics, and operation. Single copy free
on request.

e TRIPLE PINDEX—2F366R2 (8" x 33{"")—Receiving-tube base-diagram guide on
over 660 receiving tube types including kinescopes arranged in numerical-alpha-
betical sequence. The diagrams of any three tubes can be located and kept in front
of you at the same time. Price 75 cents.*

® RCA PREFERRED TYPES LIST—Bulletin PTL-501-B (1074 x 834')—4 pages.
Lists RCA Preferred Tube Types, both receiving and non-receiving, by function.
An aid to equipment designers in the selection of tube types for new equipment
design. Single copy free on request.

@ RCA 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 Type or the RCA Similar Type. Price 15 cents.*

e 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 (107%"” 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.*

Components and Service Parts

e RCA VICTOR SERVICE DATA—Cover RCA Victor radios, phonographs, and
television receivers of 1923 through 1951. 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 two forms: (1) six bound volumes
covering the years 1923 through 1950; (2) booklets covering individual or similar
models released in 1950 and 1951.

BOUND VOLUMES—RADIO, PHONOGRAPH, TELEVISION

Volume No. Years Pages Price*
I 1923 to 1937 880 $3.50
11 1938 to 1942 816 $4.00
II1 1943 to 1946 290 $4.00
v 1947 to 1948 566 $6.00
v 1949 330 $5.00
VI 1950 472 $5.50
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RCA Tube Department

Technical Publications

Copies of the publications listed below may be obtained from your RCA Tube
Distributor, or direct from Commercial Engineering, Tube Department, Radio
Corporation of America, Harrison, New Jersey.

Electron Tubes

e TUBE HANDBOOK—ALL TYPES HB-3 (734" x 5"’). The bible of the industry—
contains over 2700 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-16 (834" x 514")—over 330 pages. Supersedes
RC-15. Revised, expanded, and brought up to date. Contains the latest receiving
tubes, including miniature types and kinescopes. Features tube theory written for
the layman, application data, up-to-date Resistance-Coupled Amplifier Section,
and many new circuits for audio amplifiers and radio receivers. Features lie-flat
binding. Price 50 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.

® RADIOTRON 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
(1074 x 824’')—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.*

e 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 150 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.*

e RECEIVING TUBES FOR AM, FM, AND TELEVISION BROADCAST— Bulletin
1275-F (1074’ 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.*

o [NSTRUCTION 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—TTS (834" x 534")— 192 pages.
Published several years ago, this book still retains popularity for instruection 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.*

g

*Prices shown apply in U.S.A. and are subject to change without notice.
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Reading List

This list includes references of both elementary and advanced character.
Obviously, the list is not inclusive, but it will guide the reader to other references.

ALBERT, A. L. Fundamental Elecironics and Vacuum Tubes. The MacMillan Co.
CHAFFEE, E. L. Theory of Thermionic Vacuum Tubes. MeGraw-Hill Book Co., Inc.
CHUTE, G. M. Electronics in Industry. MeGraw-Hill Book Co., Inc.

COOKE, N. M. Mathematics for Electricians and Radiomen. McGraw-Hill Book
Co., Inc.

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc.
EAST™™AN, A. V. Fundamentals of Vacuum T'ubes. MeGraw-Hill Book Co., Inc.
EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Inc.
FINK, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc.

FINK, D. G. Principles of Television Engineering. McGraw-Hill Book Co., Inc.
GHIRARDY, A. A. Modern Radio Servicing. Radio and Technical Publishing Co., 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 Eleciron Tubes. McGraw-Hill Book Co., Inc.

MCILWAIN AND BRAINERD. High-Frequency Allernating Currents. John Wiley and
Sons, Inc.

MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. MeGraw-Hill
Book Co., Inc.

M.I.T. ELECTRICAL ENGINEERING STATF. Applied Electronics. John Wiley and
Sons, Inc.

MoYER AND WOSTREL. Radio Recetving and Television Tubes. MceGraw-Hill Book
Co., Inc.

PENDER, DELMAR, AND MCILWAIN. Handbook for Electrical Engineers— Communi-
cations and Electronics. John Wiley and Sons, Inc.

PrEISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill
Book Co., Inc.

Proceedings of the Institute of Radio Engineers (a monthly publication).
RCA TECHNICAL BOOK SERIES. Eleciron Tubes, Vol. I and Vol. IT. RCA Review.

ReicH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book
Co., Inc.

RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. MeGraw-Hill
Book Co., Inc.

SPANGENBERG, K. R. Vacuum Tubes. McGraw-I1ill Book Co., Ine.

TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Cp., Inc.

TERMAN, F. E. Radio Engineers Handbook. McGraw-IIill Book Co., Inc.

The Radio Amateurs Handbook. American Radio Relay League.

VAN DER BuL, H. J. Thermionic Vacuum Tubes. McGraw-Hill Book Co., Inec.

ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John
Wiley and Sons, Inc.
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® SERVICE PARTS DIRECTORY FOR RCA VICTOR TV RECEIVERS—SP-1007 (1074" x
1634’")—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 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.*

® RCA COMPONENTS DIRECTORY FOR TV RECEIVERS—SP-1006B (107" x 834'')
—16 pages. Lists approximately 500 television receivers of 38 manufacturers and
their major replacement parts. Price 10 cents.*

o TV SERVICING. Bulletin TVS-1030 (107¢"’ x 83%4'’) —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 (107g"" 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.*

e RCA CRYSTAL CARTRIDGE DATA—SP-1010 (107g"" x 834’')—4 pages. Lists and

illustrates replacement crystal cartridges and stylii for RCA Victor record players.
Single copy free on request.

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 (8" Oscilloscope) WO-56A (7 Oscilloscope)
WO-58A (5 Oscilloscope) WO-5TA (38" Oscilloscope)
WR-39A (TV Calibrator) WO-57B (8’ Oscilloscope)
WR-59A (TV Sweep Generator) WO-60C (5" Oscilloscope)
WR-67A (Test Oscillator) WO-7T9A (3" Oscilloscope)
WV-65A (VoltOhmystt) WO-79B (8" Oscillosecope)
WV-75A (VoltOhmystt) WO-88A (5”7 Oscilloscope)
WV-T7A (VoltOhmystt) WR-39B (TV Calibrator)
WV-84A (Microammeter) WR-39C (TV Calibrator)
WV-95A (VoltOhmystt) WR-59B (TV Sweep Generator)
165-A  (VoltOhmystt) WR-59C (TV Sweep Generator)
195-A  (VoltOhmystt) WV-87TA (VoltOhmystt)

WV-97TA (VoltOhmystt)
Prices for booklets on other RCA test instruments are available on request.

Batteries

e RCA RADIO BATTERIES FOR FLASHLIGHT, RADIO, AND INDUSTRIAL APPLICATIONS
BAT-134A (11" x 815'")—8 pages. Contains characteristics, terminal types, and
socket patterns of 84 RCA dry batteries for radio, flashlight, and industrial appli-
cations. Includes interchangeability directory, and a battery replacement guide for
1948, 1949, 1950, and 1951 for portable radios. Single copy free on request.

{Trade Mark Reg. U.S. Pat. Off.
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1F6
1F7-GT
1G5-G
1H6-G
1J6-GT
1Q5-GT
154

1-v

2A5
2A6
2B7
2E5
3A8-GT
3KP4
5T4

6A3
6A6
6A7
6A8-G
6AC5-GT
6B5
6B6-G
6B7
6BQ7
6C6
6C8-G
6D6
6D8-G
6F7
6J8-G

2¢
30
31
32
32L7-GT
34
35
3574-GT
36
37
41
42

RCA Preferred Types List

A list of preferred tube types is available to assist equipment
designers and manufacturers in formulating their plans for future

production of electronic equipment. This list is based on periodic
surveys of the needs of the engineering and manufacturing fields and
keeps abreast of technological advances in tube design and appl-

cation.

A copy of this list will be gladly furnished on request. Write to
Commercial Engineering, Tube Department, Radio Corporation of
America, Harrison, N. J.
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