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THIS MANUAL, like its preceding editions, has 
been prepared to assist those who work or experi- 
ment with home-entertainment-type electron tubes 
and circuits. It will be found valuable by engineers, 
service technicians, educators, experimenters, radio 
amateurs, hobbyists, students, and many others 
technically interested in electron tubes. 

The material in this edition has been augmented 
and revised to include the recent technological 
advances in the electronics field. Many tube types 
widely used in the design of new electronic equip- 
ment only a few years ago are now chiefly of interest 
for renewal purposes. Consequently, in the Tube 
Types Section, information on many older types is 
limited to basic essential data; information on newer 
and more important types is given in greater detail. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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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 
astounding. It is an exceedingly sensi- 
tive and accurate instrument—the prod- 
uct of coordinated efforts of engineers 
and craftsmen. Its construction requires 
materials from every corner of the earth. 
Its use is world-wide. Its future possi- 
bilities, even in the light of present-day 
accomplishments, are but dimly fore- 
seen, for each development opens new 
fields of design and application. 

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

Electrons 
All matter exists in the solid, liquid, 

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

Electron movement may be accele- 
rated by the addition of energy. Heat is 
one form of energy which can be con- 
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 
in the metal gain velocity. When the 
metal becomes hot enough, some elec- 
trons may acquire sufficient speed to 

break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

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

Cathodes 
A cathode is an essential part of an 

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

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

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

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

Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in almost all of 
the tube types designed for battery op- 
eration because it is, of course, desirable 
to impose as small a drain as possible on 
the batteries. Examples of battery-oper- 
ated filament types are the 1R5, 1U4, 
1U5, and 3V4. AC-operated types hav- 
ing directly heated filament-cathodes 
include the 2A3 and 6Y3GT. 

An indirectly heated cathode, or 
heater-cathode, consists of a thin metal 
sleeve coated with electron-emitting ma- 
terial such as alkaline-earth oxides. The 
emissive surface of the cathode is main- 
tained at the required temperature (ap- 
proximately 1050oK) by resistance-heat- 
ing of a tungsten or tungsten-alloy wire 
which is placed inside the cathode sleeve 
and electrically insulated from it, as 
shown in Fig. 2. The heater 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. 

A new dark heater insulating coat- 
ing developed by RCA has better heat 
transfer than earlier aluminum-oxide 
coatings, and makes it possible to operate 
heaters at lower temperatures for given 
power inputs. Because the tensile 
strength of the heater wire increases at 
the lower operating temperatures, tubes 
using dark heaters have increased re- 
liability, stability, and life. 

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

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

Generic Tube Types 
Electrons are of no value in an elec- 

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

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

Diodes 
The simplest form of electron tube 

contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec- 
trode tube. In a diode, the positive po- 
tential is supplied by a suitable electrical 
source connected between the plate 
terminal and a cathode terminal, as 
shown in Fig. 3. Under the influence of 

PLATE CURRENT 

the positive plate potential, electrons 
flow from the cathode to the plate and 
return through the external plate-bat- 
tery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons 
is known as the plate current. 

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

Diode rectifiers are used in ac re- 
ceivers to convert the ac supply voltage 
to dc voltage for the electrodes of the 

other tubes in the receiver. Rectifier 
tubes having only one plate and one 
cathode, such as the 35W4, are called 
half-wave rectifiers, because current 
can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or more cathodes are 

<?/ RECTIFIED Sf OUTPUT CURRENT 
fSr"n~ rr--n  

PLATE VOLTS 

=1 ALTERNATING 
j VOLTAGE INPUT 

used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y3GT, and 5U4GB are ex- 
amples of this type and are called 
full-wave rectifiers. 

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

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

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

PLATE VOLTAGE- 

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

If space charge were not present to 
repel electrons coming from the cathode, 
the same plate current could be produced 
at a lower plate voltage. One way to 
make the effect of space charge small is 
to make the distance between plate and 
cathode small. This method is used in 
rectifier types having heater-cathodes, 
such as the 5V4GA and the 6AX5GT. 
In these types the radial distance be- 
tween cathode and plate is only about 
two hundredths of an inch. 

Another method of reducing space- 
charge effect is utilized in mercury- 
vapor rectifier tubes. When such tubes 
are operated, a small amount of mercury 
contained in the tube is partially vapor- 
ized, filling the space inside the bulb 
with mercury atoms. These atoms are 

bombarded by electrons on their way to 
the plate. If the electrons are moving at 
a sufficiently high speed, the collisions 
tear off electrons from the mercury 
atoms. The mercury atom is then said 
to be "ionized," i.e., it has lost one or 
more electrons and, therefore, has a 
positive charge. lonization is evidenced 
by a bluish-green glow between the 
cathode and plate. When ionization oc- 
curs, the space charge is neutralized by 
the positive mercury atoms so that in- 
creased numbers of electrons are made 
available. Mercury-vapor tubes are used 
primarily for power rectifiers. 

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

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

Triodes 
When a third electrode, called the 

grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
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The grid usually consists of relatively 
fine wire wound on two support rods 
(siderods) and extending the length of 
the cathode. The spacing between turns 
of wire is large compared with the size of 
the wire so that the passage of electrons 
from cathode to plate is practically un- 
obstructed by the grid. In some types, a 
frame grid is used. The frame consists 
of two siderods supported by four metal 
straps. Extremely fine lateral wire (di- 
ameter of 0.5 mil or less) is wound under 
tension around the frame. This type of 
grid permits the use of closer spacings 
between grid wires and between tube 
electrodes, and thus improves tube per- 
formance. 

The purpose of the grid is to control 
the flow of plate current. When a tube 
is used as an amplifier, a negative dc volt- 
age is usually applied to the grid. Under 
this condition the grid does not draw ap- 
preciable current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi- 
tive, as is normal, and the dc grid volt- 
age is made more and more negative, the 
plate is less able to attract electrons to it 
and plate current decreases. When the 

PLATE ^ PLATE CURRENT 

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 inter- 
electrode capacitances. Generally, the 
capacitance between grid and plate is of 
the most importance. In high-gain radio- 
frequency amplifier circuits, this capaci- 
tance may act to produce undesired 
coupling between the input circuit, the 
circuit between grid and cathode, and 
the output circuit, the circuit between 
plate and cathode. This coupling is un- 
desirable in an amplifier because it may 
cause instability and unsatisfactory per- 
formance. 

Tetrodes 
The capacitance between grid and 

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

ELECTRON FLOW 
fr— @ 1 PL-ate p^e 

,o,„/-I-\sCREEN CURRENT 

INPUT > HEATER 
K 8 

INPUTS HEATER 

grid is made less and less negative (more 
and more positive), the plate more read- 
ily attracts electrons to it and plate cur- 
rent increases. Hence, when the voltage 
on the grid is varied in accordance with 
a signal, the plate current varies with 
the signal. Because a small voltage ap- 
plied to the grid can control a compara- 
tively large amount of plate current, the 
signal is amplified by the tube. Typical 
three-electrode tube types are the 6C4 
and 6AF4A. 

The grid, plate, and cathode of a 
triode form an electrostatic system, each 

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

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

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

Pentodes 
In all electron tubes, electrons strik- 

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

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

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
screen grid and plate.This fifth electrode 
is known as the suppressor grid (grid 

No.3) and is usually connected to the 
cathode, as shown in Fig. 8. Because of 
its negative potential with respect to the 
plate, the suppressor grid retards the 
flight of secondary electrons and diverts 
them back to the plate. 

ELECTRON FLOW 

{ptAte- Sn 
SUPPRESSORi GRID (TT CURRENT 

The family name for a five-electrode 
tube is "pentode". In power-output 
pentodes, the suppressor grid makes pos- 
sible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes the suppressor grid 
makes possible high voltage amplifica- 
tion at moderate values of plate voltage. 
These desirable features result from the 
fact that the plate-voltage swing can be 
made very large. In fact, the plate volt- 
age may be as low as, or lower than, the 
screen-grid voltage without serious loss 
in signal-gain capability. Representative 
pentodes used for power amplification 
are the 3V4 and 6K6GT; representative 
pentodes used for voltage amplification 
are the 1U4, 6AU6A, 6BA6, and 5879. 

Beam Power Tubes 
A beam power tube is a tetrode or 

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

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray electrons from the plate from re- 
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 
grid and control grid causes the electrons 
to travel in sheets between the turns of 
the screen grid so that very few of them 
strike the screen grid. Because of the 
effective suppressor action provided by 
space charge and because of the low cur- 
rent drawn by the screen grid, the beam 
power tube has the advantages of high 
power output, high power sensitivity, 
and high efficiency. 

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

BEAM- CONFINING ELECTRODE- 

are confined to beams. The beam condi- 
tion illustrated is that for a plate po- 
tential less than the screen-grid poten- 
tial. The high-density space-charge re- 
gion is indicated by the heavily dashed 
lines in the beam. Note that the edges of 
the beam-confining electrodes coincide 
with the dashed portion of the beam. In 
this way the space-charge potential re- 
gion is extended beyond the beam 
boundaries and stray secondary electrons 
are prevented from returning to the 

screen grid outside of the beam. The* 
space-charge effect may also be obtained 
by use of an actual suppressor grid. Ex- 
amples of beam power tubes are 6AQ5A, 
6L6GB, 6V6GT, and 50C5. 

Multi-Electrode and 
Multi-Unit Tubes 

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

Later and present trends of tube de- 
sign are the development of "specialty" 
types. These types are intended either to 
give optimum performance in a particu- 
lar application or to combine in one bulb 
functions which formerly required two 
or more tubes. The first class of tubes in- 
cludes such examples of specialty types 
as the 6CB6 and 6BY6. Types of this 
class generally require more than three 
electrodes to obtain the desired special 
characteristics and may be broadly 
classed as multi-electrode types. The 
6BY6 is an especially interesting type in 
this class. This tube has an unusually 
large number of electrodes, namely 
seven, exclusive of the heater. Plate cur- 
rent in the tube is varied at two different 
frequencies at the same time. The tube 
is designed primarily for use as a com- 
bined sync separator and sync clipper in 
television receivers. 

The second class includes multi- 
unit tubes such as the twin-diode triodes 
6BP6 and 6AV6, as well as triode-pen- 
todes such as the 6U8A and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12AX7, and types 
such as the 6CM7 containing dissimilar 
triode units used primarily as combined 
vertical oscillators and vertical deflec- 
tion amplifiers in television receivers. 
Full-wave rectifiers are also multi-unit 
types. 

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

Receiving Tube Structure 
Receiving tubes generally utilize a 

glass or metal envelope and abase. Orig- 
inally, the base was made of metal or 
molded phenolic material. Types hav- 
ing a glass envelope and a molded phen- 
olic base include the "octal" types such 
as the 5U4GB and the 6SN7GTB. 
Types having a metal envelope and 
molded phenolic octal base include the 
6AC7 andthe6AG7. Many modern types 
utilize integral glass bases. Present-day 
conventional tube designs utilizing glass 
envelopes and integral glass bases in- 
clude the seven-pin and nine-pin mini- 
ature types, the nine-pin novar and neo- 
noval types, and the twelve-pinduodecar 
types. Examples of the seven-pin mini- 
ature types are the 6AU6A and 6BN6. 
Examples of the nine-pin miniature types 
are the 12AU7A and 6EA8. Examples of 
the novar types are the 6BH3 and 7868. 
The nine-pin base for the novar types 
has a relatively large pin-circle diameter 
and long pins to insure firm retention of 
the tube in its socket. 

The nuvistor concept provided a 
new approach to electron tube design. 

Nuvistor tubes utilize a light-weight can- 
tilever-supported cylindrical electrode 
structure housed in a ceramic-metal en- 
velope (see page 2 for cutaway view). 
These tubes combine new materials, proc- 
esses, and fabrication techniques. Ex- 
amples of the nuvistor are the 2CW4 
and the 6CW4. 

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

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

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

Focusing of the beam is accom- 
plished either electromagnetically by 
means of a focusing coil placed on the 
neck of the tube, or electrostatically, as 
shown in Fig. 10, by means of a focusing 
electrode (grid No. 4) within the enve- 
lope of the tube. The screen is a white- 
fluorescing phosphor P4 of either the 
silicate or the sulfide type. 

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

DEFLECTING YOKE 

GLASS NECK- SECTION 

- DEFLECTED ELECTRON BEAM 

-ELECTRON BEAM 

-CENTERING MAGNET 
REFERENCE LINE—* 

-CONDUCTIVE COATING 

—GLASS ENVELOPE 
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by means of a deflecting yoke placed on 
the neck of the tube. Fig. 10 shows the 
structure of the gun section of a pic- 
ture tube and illustrates how the elec- 
tron beam is formed and how the beam 
is deflected by means of an electromag- 
netic deflecting yoke. In this type of 
tube, ions in the beam are prevented 
from damaging the fluorescent screen by 
an aluminum film on the gun side of the 
screen. This film not only "traps" un- 
wanted ions, but also improves picture 
contrast. In many types of non-alumi- 
nized tubes, ions are separated from the 
electron beam by means of a tilted-gun 
and ion-trap-magnet arrangement. 

Color television picture tubes are 
similar to black-and-white picture tubes, 
but differ in three major ways. (1) The 
light-emitting screen is made up of trios 
of phosphor dots deposited in an inter- 
laced pattern. Each dot of a trio is capa- 
ble of emitting light in one of the three 
primary colors (red, green, or blue). (2) 
A shadow mask mounted near the screen 
of the tube contains over 300,000 aper- 
tures, one for each of the phosphor dot 
trios. This mask provides color separa- 
tion by shadowing two of the three 
phosphor dots of each trio. (3) Three 
closely spaced electron guns, built as a 
unit, provide separate beams for excita- 
tion of the three different color-phos- 
phor-dot arrays. Thus it is possible to 
control the brightness of each of the three 
colors independently of the other two. 

The three electron guns are mounted 
with their axes tilted toward the central 
axis of the envelope, and are spaced 120 
degrees with respect to each other. The 
focusing electrodes of the three guns are 
interconnected internally, and their po- 
tential is adjusted to cause the separate 
beams to focus at the phosphor-dot 
screen. All three beams must be made 
to converge at the screen while they are 
simultaneously being deflected, Con- 
vergence is accomplished by the action 
of static and dynamic magnetic fields 
set up by the radial-converging magnet 
assembly mounted on the neck of the 
tube. These fields are coupled into the 
radial-converging pole pieces within the 
tube. Another pair of pole pieces in the 
tube is activated by the lateral-converg- 
ing magnet also mounted on the neck 
of the tube. These pole pieces permit 
lateral shift in position of the blue beam 
in opposition to the lateral shift of the 
green and red beams. 

A purifying magnet is used with 
color picture tubes to provide a mag- 
netic field, adjustable in magnitude and 
direction, to effect register over the en- 
tire area of the screen. A magnetic shield 
is used to minimize the effects of the 
earth's magnetic field. 

Deflection of the three beams is ac- 
complished simultaneously by a deflect- 
ing yoke consisting of four electromag- 
netic coils similar to the deflecting yoke 
used for black-and-white picture tubes. 

11 
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Characteristics 

The term "characteristics" is used 
to identify the distinguishing electrical 

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

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

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

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

The amplification factor, or p, is 
•the ratio of the change in plate voltage 

to a change in control-electrode voltage 
in the opposite direction, under the con- 
dition that the plate current remains un- 
changed and that all other electrode 
voltages are maintained constant. For 
example, if, when the plate voltage is 

100 150 PLATE VOLTS 

made 1 volt more positive, the control- 
electrode (grid-No.l) voltage must be 
made 0.1 volt more negative to hold 
plate current unchanged, the amplifica- 
tion 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 

-20 -10 0 GRID VOLTS 

plate-voltage change—the latter equal 
to the product of the grid-voltage change 
and amplification factor. The n of a tube 
is often useful for calculating stage gain. 
This use is discussed in the ELECTRON 
TUBE APPLICATIONS SECTION. 

Plate resistance (rp) of an electron 
tube is the resistance of the path between 
cathode and plate to the flow of alter- 
nating current. It is the quotient of a 
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small change in plate voltage divided by 
the corresponding change in plate cur- 
rent and is expressed in ohms, the unit 
of resistance. Thus, if a change of 0.1 
milliampere (0.0001 ampere) is produced 
by a plate voltage variation of 1 volt, 
the plate resistance is 1 divided by 
0.0001, or 10000 ohms. 

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

is 2000 micromhos. 
Conversion Iranscondnetance (gc) 

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 di- 
vided by the applied radio-frequency 
(rf) voltage producing it; or more pre- 
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as control-grid—plate 
transconductance is used in single-fre- 
quency amplifier computations. 

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

Plate efficiency Po watts  
(%) Eb volts X lb amperes 

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

. , . Po watts Power sensitivity (mho.) = (Eln> rmi)2 
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Applications 

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

Amplification 
The amplifying action of an electron 

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

Classes of Service 
A class A amplifier is an amplifier 

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

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

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

and so that plate current in a specific 
tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter- 
nating grid voltage is applied. 

The suffix 1 may be added to the letter 
or letters of the class identification to 
denote that grid current does not flow 
during any part of the input cycle. The 
suffix 2 may be used to denote that grid 
current flows during part of the cycle. 

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

Class A Voltage Amplifiers 
As a class A voltage amplifier, an 

electron tube is used to reproduce grid- 
voltage variations across an impedance 
or a resistance in the plate circuit. These 

14 
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variations are essentially of the same 
form as the input signal voltage im- 
pressed on the grid, but their amplitude 
is increased. This increase is accom- 
plished by operation of the tube at a 
suitable grid bias so that the applied 
grid input voltage produces plate-cur- 
rent variations proportional to the signal 
swings. Because the voltage variation 
obtained in the plate circuit is much 
larger than that required to swing the 
grid, amplification of the signal is ob- 
tained. 

Fig. 13 gives a graphical illustration 
of this method of amplification and 

/ | OUTPUT SIGNAL (O) 

shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (S) applied to 
the grid of a tube. The output signal (0) 
is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 14 causes 
a voltage drop which varies directly 
with the plate current. The ratio of this 
voltage variation produced in the load 
resistance to the input signal voltage is 
the voltage amplification, or gain, pro- 
vided by the tube. The voltage ampli- 
fication due to the tube is expressed by 
the following convenient formulas: 

Voltage amplification " ^ * 

Km X rp X Rl 011000000 X (rp+ Rl) 
where p is the amplification factor of 
the tube, Rl is the load resistance in 
ohms, rp is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 

LOAD RESISTANCE 

Fig. 14 
from the tube is less than the tube am- 
plification factor but that the gain ap- 
proaches the amplification factor when 
the load resistance is large compared to 
the tube plate resistance. Fig. 15 
shows graphically how the gain ap- 
proaches the amplification factor of the 
tube as the load resistance is increased. 
From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is approx- 
imately equal to the resistance of the 
plate resistor in parallel with the grid 
resistor of the following stage. Hence, to 
obtain a large value of load resistance, it 
is necessary to use a plate resistor and a 
grid resistor of large resistance. How- 
ever, the plate resistor should not be too 
large because the flow of plate current 
through the plate resistor produces a 
voltage drop which reduces the plate 
voltage applied to the tube. If the plate 
resistor is too large, this drop will be too 

VOLTAGE AMPLIFICATION vs.LOAD RESISTANCE FOR THEORETICAL TfilOOS HAVING: RL ATE RESISTANCE s 10000 OHMS AMPLIFICATION FACtOR=IO TRANSCONDUCTANCE ~ 1000 MICROMHOS 
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Fig. 15 
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large, the plate voltage on the tube will 
be too small, and the voltage output of 
the tube will be too small. Also, the grid 
resistor of the following stage should not 
be too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be- 
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi- 
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This in- 
creased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re- 
sults in a runaway condition which can 
destroy the tube. 

A higher value of grid resistance is 
permissible when cathode-resistor bias 
is used than when fixed bias is used. 
When cathode-resistor bias is used, a 
loss in bias due to gas or grid-emission 
effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val- 
ues of plate resistor and grid resistor for 
tube types used in resistance-coupled 
circuits, and the values of gain obtain- 
able, are shown in the RESISTANCE- 
COUPLED AMPLIFIER SECTION. 

The input impedance of an electron 
tube (that is, the impedance between 
grid and cathode) consists of (1) a reac- 
tive component due to the capacitance 
between grid and cathode, (2) a resistive 
component resulting from the time of 
transit of electrons between cathode and 
grid, and (3) a resistive component de- 
veloped by the part of the cathode lead 
inductance which is common to both the 
input and output circuits. Components 
(2) and (3) are dependent on the fre- 
quency of the incoming signal. The in- 
put impedance is very high at audio 
frequencies when a tube is operated with 
its grid biased negative. In a class Aj or 
ABi transformer-coupled audio ampli- 
fier, therefore, the loading imposed by 
the grid on the input transformer is 
negligible. As a result, the secondary 
impedance of a class Ai or class ABi in- 
put transformer can be made very high 
because the choice is not limited by the 
16 

input impedance of the tube; however, 
transformer design considerations may 
limit the choice. 

At the higher radio frequencies, the 
input impedance may become very low 
even when the grid is negative, due to 
the finite time of passage of electrons be- 
tween cathode and grid and to the ap- 
preciable lead reactance.This impedance 
drops very rapidly as the frequency is 
raised, and increases input-circuit load- 
ing. In fact, the input impedance may 
become low enough at very high radio 
frequencies to affect appreciably the 
gain and selectivity of a preceding stage. 
Tubes such as the "acorn" and "pencil" 
types and the high-frequency miniatures 
have been developed to have low input 
capacitances, low electron-transit time, 
and low lead inductance so that their 
input impedance is high even at the 
ultra-high radio frequencies. Input 
admittance is the reciprocal of input 
impedance. 

A remote-cutoir amplifier tube is 
a modified construction of a pentode or 
a tetrode type designed to reduce modu- 
lation-distortion and cross-modulation 
in radio-frequency stages. Cross-modu- 
lation is the effect produced in a radio 
or television receiver by an interfering 
station "riding through" on the carrier 
of the station to which the receiver is 
tuned. Modulation-distortion is a dis- 
tortion of the modulated carrier and ap- 
pears as audio-frequency distortion in 
the output. This effect is produced by 
a radio-frequency amplifier stage opera- 
ting on an excessively curved character- 
istic when the grid bias has been increased 
to reduce volume. The offending stage 
for cross-modulation is usually the first 
radio-frequency amplifier,while for mod- 
ulation-distortion the cause is usually 
the last intermediate-frequency stage. 
The characteristics of remote-cutoff 
types are such as to enable them to 
handle both large and small input sig- 
nals with minimum distortion over a 
wide range of signal strength. 

Fig. 16 illustrates the construction 
of the grid No.l (control grid) in a re- 
mote-cutoff tube. The remote-cutoff ac- 
tion is due to the structure of the grid 
which provides a variation in amplifica- 
tion factor with change in grid bias. The 
grid No.l is wound with open spacing at 
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the middle and with close spacing at the 
ends. When weak signals and low grid 
bias are applied to the tube, the effect of 
the non-uniform turn spacing of the grid 
on cathode emission and tube character- 
istics is essentially the same as for uni- 
form spacing. As the grid bias is made 
more negative to handle larger input 

SUPPRESSOR GRID SCREEN GRID GRID 
Fig. 16 

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

Fig. 17 shows a typical plate-cur- 
rent vs. grid-voltage curve for a remote- 
cutoff type compared with the curve for 
a type having a uniformly spaced grid. 
It will be noted that while the curves are 
similar at small grid-bias voltages, the 
plate current of the remote-cutoff tube 
drops quite slowly with large values of 
bias voltage. This slow change makes it 

l    UNV^/ NEGATIVE GRID VOLTS 

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

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

Triodes, pentodes, and beam power 
tubes designed for power amplifier serv- 
ice have certain inherent features for 
each structure. Power tubes of the triode 
type for class A service are characterized 
by low power sensitivity, low plate- 
power efficiency, and low distortion. 
Power tubes of the pentode type are1 

characterized by high power sensitivity, 
high plate-power efficiency and, usually, 
somewhat higher distortion than class A 
triodes. Beam power tubes have higher- 

Fig. 17 
possible for the tube to handle large sig- 
nalssatisfactorily.Beeauseremote-cutoff 
types can accommodate large and small 
signals, they are particularly suitable for 
use in sets having automatic volume 
control. Remote-cutoff tubes also are 
known as variable-mu types. 
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power sensitivity and efficiency tham 
triode or conventional pentode types. 

A class A power amplifier is also- 
used as a driver to supply power to a 
class AB2 or a class B stage. It is usually 
advisable to use a triode, rather than a 
pentode, in a driver stage because of the- 
lower plate impedance of the triode. 

Power tubes connected in either 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased. 
output.The parallel connection (Fig. 18) 
provides twice the output of a single- 
tube with the same value of grid-signal 
voltage. With this connection, the effec- 
tive transconductance of the stage is 
doubled, and the effective plate resist- 
ance and the load resistance required 
are halved as compared with single- 
tube values. 

The push-pull connection (Fig. 19),. 
although it requires twice the grid-signal) 
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voltage, provides increased power and 
has other important advantages over 
single-tube operation. Distortion caused 
by even-order harmonics and hum caused 

AC HEATER SUPPU 

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

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

Operation of power tubes so that 

Power-Output Calculations 
Calculation of the power output of 

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

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

Zero-signal bias (Eco) = -(0.68 X Eb)/ji 
where Eb is the chosen value in volts of 
dc plate voltage at which the tube is to 
be operated, and n is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

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

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

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

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

Line XY is known as the load re- 
sistance line. Its slope corresponds to 
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the grids run positive is inadvisable 
except under conditions such as those 
•discussed in this section for class AB 
and class B amplifiers. 

the value of the load resistance.The load 
resistance in ohms is equal to (E max ~ 
Emiv) divided by (I max — Imtn), 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 calcula- 
tions are given on the basis of a dc- 
operated filament. When the filament is 
ac-operated, the calculated value of dc 
bias should be increased by approxi- 
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur- 
rent lo should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A ampli- 
fier under zero-signal conditions, the 
plate dissipation is equal to the power 
input, i.e., the product of the dc plate 
voltage Eg and the zero-signal dc plate 
current lo. If it is found that the plate- 
dissipation rating of the tube is exceeded 
with the zero-signal bias Eco calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex- 
ceed the rating before proceeding further 
with the remaining calculations. 

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

„ (Imax - Imfn) X (Emax - Emln) Po 5  
where E is in volts, I is in amperes, and 
Po is in watts. 

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

Imax+ Imin 
 2 Io 

% distortion =   j— X 100 Imax - Imin 
where lo is the zero-signal plate current 
in amperes. If the distortion is excessive, 
the load resistance should be increased 
or, occasionally, decreased slightly and 

the calculations repeated. 
Example: Determine the load re- 

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

Procedure: For a first approxima- 
tion, determine the operating point P 
from the zero-signal bias formula, Ec0 = 
-(0.68 X 250) /4.2 = -40.5 volts. From 
the curve for this voltage, it is found 
that the zero-signal plate current lo at a. 
plate voltage of 250 volts is 0.08 ampers- 
and, therefore, the plate-dissipation rat- 
ing is exceeded (0.08 X 250 = 20 watts). 
Consequently, it is necessary to reduce- 
the zero-signal plate current to 0.06 am- 
pere at 250 volts. The grid bias is now 
seen to be -43.5 volts. Note that the- 
curve was taken with a dc filament sup- 
ply; if the filament is to be operated oni 
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 = 2Io = 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 val- 
ues in the power-output formula, we- 
obtain 

The resistance represented by load 
line XY is 

(366- 105) . 
(0.12 - 0.012) - 2410 ohm8 

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

0-12+ 0-012. 0.06 
% distortion - 0.12 - 0.012 >< 100 ~ 5'5% 

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

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

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

RCA-2A3 
tf = 2.5 VOLTS DC 

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

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

<0.060 -'a -- jj 0.054 y 

250 300 
PLATE VOLTS 

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

Po =* (Imax X Eo)/5 
If Imax is expressed in amperes and Eo 
in volts, power output is in watts. 

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

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

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

method for calculating power output, 
erect a vertical line at O.6E0 = 150 volts. 
The intersection of the line with the 
curve Ec = 0 is Imax or 0.2 ampere.When 
this value is substituted in the power 
formula, the power output is (0.2 X 250) 
/5 = 10 watts. The load resistance is de- 
termined from the load formula: Plate- 
to-plate load (Rpp) = 4 X (250 - 150) 
/0.2 = 2000 ohms. 

Power output for a pentode or a 
beam power tube as a class A amplifier 
can be calculated in much the same way 
as for triodes. The calculations can be 
made graphically from a special plate 
family of curves, as illustrated in Fig. 22. 

From a point A at or just below the 
knee of the zero-bias curve, draw arbi- 
trarily selected load lines to intersect the 
zero-plate-current axis. These lines 
should be on both sides of the operating 
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point P whose position is determined by 
the desired operating plate voltage, Eo, 
and one-half the maximum-signal plate 
current. Along any load line, say AAi, 
measure the distance AOi. On the same 
line, lay off an equal distance, O1A1. For 
optimum operation, the change in bias 
from A to Oi should be nearly equal to 
the change in bias from Oi to Ai. If this 
condition can not be met with one line, 

% total C2nd and 3rd) harmonic distortion — 
V(%2nd)3 + (^Srd)' 

Conversion Factors 
Operating conditions for voltage 

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

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

x j *4. m % Emax - Emin Load resistance (Rl) ■=»  z  Imax — imin 
The value of Rl may then be sub- 

stituted in the following formula for 
calculating power output. 

„ ILmix - Iinln + 1.41 fix - Iy)l - Rr, Po=  32  
In both of these formulas, I is in 

amperes, E is in volts, Rl is in ohms, 
and Po is in watts. Ix and ly are the cur- 
rent values on the load line at bias volt- 
ages of Ec1=V-0.707V= 0.293V and 
Eci=V + 0.707V= 1.707V, respectively. 

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

% 2nd-harmonic distortion =» 
Imax + Imin - 2 Ip 

Imax - Imin + 1,41 (Ix - ly) 
% 3rd-harmonic distortion => 

Imax - Imin - 1.41 (Ix - ly) 1ftft 
Imax - Imin + 1.41 (Ix - ly) 

nomograph includes conversion factors 
for current (Fi), power output (Fp), 
plate resistance or load resistance (Fr), 
and transconductance (Fgm) for voltage 
ratios between 0.5 and 2.0. These factors 
are expressed as functions of the ratio 
between the desired or new voltage for 
any electrode (Edes) and the published 
or original value of that voltage (Eput). 
The relations shown are applicable to 
triodes and multigrid tubes in all classes 
of service. 

To use the nomograph, simply place 
a straight-edge across the page so that 
it intersects the scales for Eaes and Epus 
at the desired values. The desired con- 
version factor may then be read directly 
or estimated at the point where the 
straight-edge intersects the Fi, Fp Fr, or 
Fgm scale. 

For example, suppose it is desired 
to operate two 6L6GB's in class Aipush- 
pull, fixed bias, with a plate voltage of 
200 volts. The nearest published oper- 
ating conditions for this class of service 
are for a plate voltage of 250 volts. The 
operating conditions for the new plate 
voltage can be determined as follows: 

The voltage conversion factor, Fe, 
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is equal to 200/250 or 0.8. The dashed Because contact-potential effects become 
lines on the nomograph of Pig. 23 indi- noticeable only at very small dc grid- 
cate that for this voltage ratio Ft is ap- No.l (bias) voltages, they are generally 
proximately 0.72, Fp is approximately negligible in power tubes. Secondary 

0.57, Fr is 1.12, and Fgm is approxi- 
mately 0.892. These factors may be ap- 
plied directly to operating values shown 
in the tube data, or to values calculated 
by the methods described previously. 

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

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

emission may occur in conventional tet- 
rodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 

Class AB Power Amplifiers 
A class AB power amplifier em- 

ploys two tubes connected in push-pull 
with a higher negative grid bias than is 
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used in a class A stage. With this higher 
negative bias, the plate and screen-grid 
voltages can usually be made higher 
than for class A amplifiers because the 
increased negative bias holds plate cur- 
rent within the limit of the tube 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 ABi and class ABj. In class 
ABi there is no flow of grid current.That 
is, the peak signal voltage applied to each 
grid is not greater than the negative 
grid-bias voltage. The grids therefore 
are not driven to a positive potential 
and do not draw current. In class ABj, 
the peak signal voltage is greater than 
the bias so that the grids are driven 
positive and draw current. 

Because of the flow of grid current 
in a class ABj stage there is a loss of 

fluctuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in- 
creased. To obtain satisfactory regula- 
tion it is usually advisable to use a low- 
drop rectifier, such as the 5V4GA, with a 
choke-input filter. In all cases, the resist- 
ance of the filter choke and power trans- 
formers should be as low as possible. 

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

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

RCA-2A3 
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power in the grid circuit. The sum of 
this loss and the loss in the input trans- 
former is the total driving power re- 
quired by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class AB2 amplifier usually has a step- 
down turns ratio. 

Because of the large fluctuations of 
plate current in a class AB2 stage, it is 
important that the plate power supply 
should have good regulation. Otherwise 
the fluctuations in plate current cause 

plate-to-plate load resistance remains 
constant. 

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

In general, for any load line through 
point D, Fig. 24, the plate-to-plate load 
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resistance in ohms of a push-pull ampli- 
fier is Rpp=4E0/I', where I' is the plate 
current value in amperes at which the 
load line as projected intersects the plate 
current axis, and E0 is in volts. This 
formula is another form of the one 
given under push-pull class A amplifiers, 
Rpp = 4(Eo - 0.6Eo)/Imax, but is more 
general. Power output = (Imax/V2 )2 X 
Rpp/4, where Imax is the peak plate cur- 
rent at zero grid volts for the load chosen. 
This formula simplified is (Imax)2 X Rpp/ 
8. The maximum-signal average plate 
current is 2Imax/7r or 0.636 Imax* the 
maximum-signal average power input is 
0.636 Imax X Ep. 

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

Po (tor two tubes) = (Imax X Eo)/6 
Rpp = 1.6Eo/lmax 

where E0 is in volts, Imax is in amperes, 
Rpp is in ohms, and Po is in watts. 

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

Example: Fig. 24 illustrates the 
application of this method to a pair of 
2A3's operated at Eo=300 volts. Each 
tube has a plate-dissipation rating of 15 
watts. Tne method is to erect a vertical 
line at O.6E0, or at 180 volts, which 
intersects the Eo=0 curve at the point 
Imax=0.26 ampere. Using the simplified 
formulas, we obtain 

Rpp ■B (1.6 X 300)/0.26 — 1845 ohms 
Po = (0.26 X 300)/5 - 15.6 watts 

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

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

It will be found that at an operating 
plate voltage of 300 volts the 2A3,s re- 
quire a plate-to-plate load resistance of 
3000 ohms. From the formula for Rpp, 
the value of I' is found to be 0.4 ampere. 
The load line for the 3000-ohm load re- 
sistance is then represented by a straight 
line from the point I'— 0.4 ampere on the 
plate-current ordinate to the point E0= 
300 volts on the plate-voltage abscissa. 
At the intersection of the load line with 
the zero-bias curve, the peak plate cur- 
rent, Imax, can be read at 0.2 ampere. 
Then p0 _ (imax/ V2 )» X Rpp/4 

- (0.2/1.41)2 X 3000/4 
— 15 watts 

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

The operating bias and the zero- 
signal plate current may now be found 
by use of a curve which is derived from 
the plate family and the load line. Fig. 
25 is a curve of instantaneous values of 
plate current and 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 cur- 
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rent must be doubled, of course, to ob- 
tain the zero-signal plate current for 
both tubes. Under maximum-signal con- 
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on alternate half cycles. Hence, 
in the example, the peak af signal volt- 
age per tube is 60 volts, or the grid-to- 
grid value is 120 volts. 

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

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

We now have points at 260 volts 
and 0.165 ampere (E), and at 200 volts 
and 0.045 ampere (F). A straight line 
through these points is the composite 
curve for a bias of -30 volts, shown as a 

long-short dash line in Fig. 24. At the 
intersection of the composite curve and 
the load line, G, the instantaneous com- 
posite plate current at the point of one- 
half the peak signal swing is determined. 
This current value, designated lo-i and 
the peak plate current, Imax, are used in 
the following formula to find peak value 
of the third-harmonic component of the 
plate current. 

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

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

Ih* ■= 2/3 X (Imax + Io.i) 
In the example, Ih. = 2/3 X (0.2 + 
0.097) = 0.198 ampere. Thus, the per- 
centage of third-harmonic distortion is 
dhs/Iw) X 100 = (0.002/0.198) X 100= 
1 per cent approx. 

C/ass ABa Power Amplifiers 
A class ABj amplifier employs two 

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

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or as 
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effective in the grid circuit of the power 
stage should always be as low as possible 
in order that distortion may be kept 
low. The input transformer used in a 
class AB2 stage usually has a step-down 
ratio adjusted for this condition. 

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

Class B Power Amplifiers 
A class B amplifier employs two 

tubes connected in push-pull, so biased 
that plate current is almost zero when 
no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class ABj, i.e., 
large power output can be obtained 
without excessive plate dissipation. Class 
B operation differs from class ABj in 
that plate current is cut off for a larger 
portion of the negative grid swing, and 
the signal swing is usually larger than in 
class AB2 operation. 

Because certain triodes used as class 
B amplifiers are designed to operate very 
close to zero bias, the grid of each tube 
is at a positive potential during all or 
most of the positive half-cycle of its 
signal swing. In this type of triode opera- 
tion, considerable grid current is drawn 
and there is a loss of power in the grid 
circuit. This condition imposes the same 
requirement in the driver stage as in a 
class AB2 stage; i.e., the driver should 
be capable of delivering considerably 
more power output than the power re- 
quired for the grid circuit of the class B 
amplifier so that distortion will be low. 
Similarly, the interstage transformer be- 
tween the driver and the class B stage 
usually has a step-down turns ratio. Be- 
cause of the high dissipations involved in 
class B operation at zero bias, it is not 
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feasible to use tetrodes or pentodes in 
this type of class B operation. 

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

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

High-Fidelity Amplifiers 
Several high-fidelity amplifiers are 

shown in the CIRCUITS SECTION. 
The performance capabilities of such 
amplifiers are usually given in terms of 
frequency response, total harmonic dis- 
tortion, maximum power output, and 
noise level. 

To provide high-fidelity reproduc- 
tion of audio program material, an am- 
plifier should have a frequency response 
which does not vary more than Idb over 
the entire audio spectrum. General 
practice is to design the amplifier so that 
its frequency response is flat within 1 db 
from a frequency below the lowest to be 
reproduced to one well above the upper 
limit of the audible region. 

Harmonic distortion and intermod- 
ulation distortion produce changes in 
program material which may have ad- 
verse effects on the quality of the repro- 
duced sound. Harmonic distortion 
causes a change in the character of an 
individual tone by the introduction of 
harmonics which were not originally 
present in the program material. For 
high-fidelity reproduction, total har- 
monic distortion (expressed as a percent- 
age of the output power) should not be 
greater than about 1 per cent at the de- 
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sired listening level. Types such as the 
6973, 7027A and 7868 are designed to 
provide extremely low harmonic distor- 
tion in suitably designed push-pull am- 
plifier circuits. 

Intel-modulation distortion is a 
change in the waveform of an individual 
tone as a result of interaction with an- 
other tone present at the same time in the 
program material. This type of distor- 
tion not only alters the character of the 
modulated tone, but may also result in 
the generation of spurious signals at 
frequencies equal to the sum and differ- 
ence of the interacting frequencies .Inter- 
modulation distortion should be less than 
2 per cent at the desired listening level. 
In general, any amplifier which has low 
intermodulation distortion will have very 
low harmonic distortion. 

The maximum power output which 
a high-fidelity amplifier should deliver 
depends upon a complex relation of sev- 
eral factors, including the size and acous- 
tical characteristics of the listening area, 
the desired listening level, and the ef- 
ficiency of the loudspeaker system. Prac- 
tically, however, it is possible to deter- 
mine amplifier requirements in terms of 
room size and loudspeaker efficiency. 

The acoustic power required to re- 
produce the loudest passages of orches- 
tral music at concert-hall level in the 
average-size living room is about 0.4 
watt. Because high-fidelity loudspeakers 
of the type generally available for home 
use have an efficiency of only about 5 
per cent, the output stage of the ampli- 
fier should therefore be able to deliver a 
power output of at least 8 watts. Be- 
cause many wide-range loudspeaker sys- 
tems, particularly those using frequency- 
divider networks, have efficiencies of less 
than 5 per cent, output tubes used with 
such systems must have correspondingly 
larger power outputs. The 6973, 7027A, 
7189, and 7868 can provide ample out- 
put for most systems when used in suit- 
able push-pull circuits. 

The noise level of a high-fidelity 
amplifier determines the range of volume 
the amplifier is able to reproduce, i.e., 
the difference (usually expressed in dec- 
ibels) between the loudest and softest 
sounds in program material. Because 
the greatest volume range utilized in 
electrical program material at the present 

time is about 60 db, the noise level of a 
high-fidelity amplifier should be at least 
60 db below the signal level at the desired 
listening level. 

Cathode-Drive Circuits 
The preceding text has discussed 

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

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

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

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

Inverse Feedback 
An inverse-feedback circuit, some- 

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

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

The application of the constant- 
voltage type of inverse feedback to a 
power output stage using a single beam 
power tube is illustrated by Fig. 27. In 
this circuit, Ri, Ri, and C are connected 
as a voltage divider across the output of 

Fig. 27 
the tube. The secondary of the grid- 
input transformer is returned to a point 
on this voltage divider. Capacitor C 
blocks the dc plate voltage from the 
grid. However, a portion of the tube's 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction Rj/(Ri + R2), is applied to the 
grid. This voltage lowers the source im- 
pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 28. 

Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage eg is applied 
to the grid the af plate current i'p has an 
irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
plate-current waveform, the af plate 

s / 
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voltage has a waveform shown by e'p. Inverse feedback may also be ap- 
The plate-voltage waveform is inverted plied to resistance-coupled stages as 
compared to the plate-current wave- shown in Fig. 29. The circuit is conven- 
form because a plate-current increase tional except that a feedback resistor, 
produces an increase in the drop across Rs, is connected between the plates of 
the plate load. The voltage at the plate tubes Ti and Tj. The output signal volt- 
is the difference between the drop across age of Ti and a portion of the output 
the load and the supply voltage; thus, signal voltage of Ts appears across Rj. 
when plate current goes up, plate volt- Because the distortion generated in the 
age goes down; when plate current goes plate circuit of T, is applied to its grid 
down, plate voltage goes up. out of phase with the input signal, the 

Now suppose that inverse feedback distortion in the output of Ti is corn- 
is applied to the amplifier. The voltage paratively low. With sufficient inverse 
fed back to the grid has the same wave- feedback of the constant-voltage type 
form and phase as the plate voltage, but in a power-output stage, it is not neces- 
is smaller in magnitude. Hence, with a sary to employ a network of resistance 
plate voltage of waveform shown by and capacitance in the output circuit to 
e'p, the feedback voltage appearing on reduce response at high audio frequen- 
the grid is as shown by e'gt. This voltage cies. Inverse-feedback circuits can also 
applied to the grid produces a compo- be applied to push-pull class A and class 
nent of plate current i'pf. It is evident ABi amplifiers. 
that the irregularity in the waveform of Constant-current inverse feedback 
this component of plate current would is usually obtained by omitting the by- 
act to cancel the original irregularity pass capacitor across a cathode resistor, 
and thus reduce distortion. 

After inverse feedback has been ap- 
plied, the relations are as shown in the 
curve for ip. The dotted curve shown by 
i'pt 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 This method decreases the gain and the 
solid curve of ip. Since i'p is the plate distortion but increases the source im- 
current that would flow without inverse pedance of the circuit. Consequently, 
feedback, it can be seen that the appli- the output voltage rises at the resonant 
cation of inverse feedback has reduced frequency of the loudspeaker and ac- 
the irregularity in the output current, centuates hangover effects. 
In this manner inverse feedback acts to Inverse feedback is not generally 
correct any component of plate current applied to a triode power amplifier, such 
that does not correspond to the input as the 2A3, because the variation in 
signal voltage, and thus reduces dis- speaker impedance with frequency does 
tortion. not produce much distortion in a triode 

From the curve for ip, it can be seen stage having low plate resistance. It is 
that, besides reducing distortion, inverse sometimes applied in a pentode stage 
feedback also reduces the amplitude of but is not always convenient. As has 
the output current. Consequently, when been shown, when inverse feedback is 
inverse feedback is applied to an ampli- used in an amplifier, the driving voltage 
fier there is a decrease in gain or power must be increased in order to give full 
sensitivity as well as a decrease in dis- power output. When inverse feedback is 
tortion. Hence, the application of in- used with a pentode, the total driving 
verse feedback to an amplifier requires voltage required for full power output 
that more driving voltage be applied to may be inconveniently large, although 
obtain full power output, but this out- still less than that required for a triode. 
put is obtained with less distortion. Because a beam power tube gives full 

Tl "3 ^1^2 
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power output on a comparatively small 
driving voltage, inverse feedback is 
especially applicable to beam power 
tubes. By means of inverse feedback, 
the high efficiency and high power out- 
put of beam power tubes can be com- 
bined with freedom from the effects of 
varying speaker impedance. 

Cathode-Follower Circuits 
Another important application of 

inverse feedback is in the cathode-fol- 
lower circuit, an example of which is 
given in Fig. 30. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 

> LOAD OUTPUT 
r RESISTANCE VOLTAGE 

Fig. 30 
The input voltage is applied between 
the grid and ground and the output volt- 
age is obtained between the cathode and 
ground.The voltage amplification (V.A.) 
of this circuit is always less than unity 
and may be expressed by the following 
convenient formulas. 
For a triode: 

v a "X Rl  V-A- rp -f- [RlX (m +1)1 
For a pentode: 

v A gm x Rl 1 + (gm X Rl) 
In these formulas, p is the amplifi- 

cation factor, Rl is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

The use of the cathode follower per- 
mits the design of circuits which have 
high input resistance and high output 
voltage. The output impedance is quite 
low and very low distortion may be ob- 
tained. Cathode-follower circuits may 
be used for power amplifiers or as im- 
pedance transformers designed either to 
match a transmission line or to produce 
a relatively high output voltage at a low 
impedance level. 

In a power amplifier which is trans- 
former coupled to the load, the same 

output power can be obtained from the 
tube as would be obtained in a conven- 
tional grid-drive type of amplifier. The 
output impedance is very low and pro- 
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig- 
nal voltage, however, approaches lA 
times the plate supply voltage if maxi- 
mum power output is required from the 
tube. Some problems may be encoun- 
tered, therefore, in the design of an ade- 
quate driver stage for a cathode-follower 
output system. 

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

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

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

Required gm (/imhos) * Zo (ohms) 
Once the required transconductance 

is obtained, a suitable tube and its oper- 
ating conditions may be determined 
from the technical data given in the 
TUBE TYPES SECTION. The tube 
selected should have a value of trans- 
conductance slightly lower than that 
obtained from the above expression to 
allow for the shunting effect of the cath- 
ode load resistance. The conversion 
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nomograph given in Fig. 23 may be 
used for calculation of operating condi- 
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de- 
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 
For triode: 

Cathode RL=rp_[Zo^+„)] 

For pentode: 
Cathode 

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

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

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

> LOAD > RESISTANCE 
OUTPUT 

VOLTAGE 

Pig. 31 
the bypass capacitor should be large 
enough so that it has negligible reactance 
at the lowest frequency to be handled. 
In both cases the B-supply should be in- 
creased to make up for the voltage taken 
for biasing. 

Example: Select a suitable tube 

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

Required gm > 1,000,000 
500 *■ 2000/tmhos 

A survey of the tubes that have a 
transconductance in this order of mag- 
nitude shows that type 12AX7 is among 

LOAD RESISTANCE 
OUTPUT 
VOLTAGE 

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 ex- 
pression for determining the cathode 
load resistance, we obtain 

Cathode Kl- 600 X 62500 
' 62600—500X(100+1)= 

The voltage across this resistor for 
a plate current of 0.0012 ampere is 
2600 X 0.0012 = 3.12 volts. Because the 
required bias voltage is only -2 volts, 
the circuit arrangement given in Fig. 32 
is employed. The bias is furnished by a 
resistance that will have a voltage drop 
of 2 volts when it carries a current of 
0.0012 ampere. The required bias resist- 
ance, therefore, is 2/0.0012 = 1670 
ohms. If 60 cycles per second is the low- 
est frequency to be passed, 20 micro- 
farads is a suitable value for the bypass 
capacitor. The B-supply, of course, is in- 
creased by the voltage drop across the 
cathode resistance which, in this exam- 
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pie, is approximately 5 volts. The IB- 
supply, therefore, is 250 + 5 = 255 volts. 

Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load resistance 
which will also provide the required bias. 
If the triode section of twin diode— 
high-mu triode 6AT6 is operated under 
the conditions given in the technical 
data section with a plate voltage of 100 
volts and a bias of -1 volt, it will have 
an amplification factor of 70, a plate 
resistance of 54000 ohms, a transcon- 
ductance of 1300 micromhos, and a plate 
current of 0.0008 ampere. Then, 
„ „ 600X54000   Cathode Rl = 54000-500 X (70+1) = 1460 ohma 

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

V A 70 X 1460 • = 54000 + 1460 x (70 + 1) 
For applications in which the cath- 

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

Corrective Filters 
A corrective filter can be used to 

improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feedback 
is not applicable. The filter consists of a 
resistor and a capacitor connected in 

Tube Manual 1 

series across the primary of the output 
transformer. Connected in this way, the 
filter is in parallel with the plate load 
impedance reflected from the voice-coil 
by the output transformer. The magni- 
tude of this reflected impedance increases 
with increasing frequency in the middle 
and upper audio range. The impedance 
of the filter, however, decreases with in- 
creasing frequency. It follows that by 
use of the proper values for the resist- 
ance and the capacitance in the filter, 
the effective load impedance on the out- 
put tubes can be made practically con- 
stant for all frequencies in the middle 
and upper audio range. The result is an 
improvement in the frequency charac- 
teristic of the output stage. 

The resistance to be used in the fil- 
ter for a push-pull stage is 1.3 times the 
recommended plate-to-plate load resist- 
ance; or, for a single-tube stage, is 1.3 
times the recommended plate load re- 
sistance. The capacitance in the filter 
should have a value such that the volt- 
age gain of the output stage at a fre- 
quency of 1000 cycles or higher is equal 
to the voltage gain at 400 cycles. 

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

Volume Compressors and Expanders 
Volume compression and expansion 

are used in FM transmitters and re- 
ceivers and in recording devices and am- 
plifiers to make more natural the repro- 
duction of music which has a very large 
volume range. For example, in the music 
of a symphony orchestra the sound in- 
tensity of the soft passages is very much 
lower than that of the loud passages. 
When this low volume level is raised 
above the background noise for trans- 
mitting or recording, the peak level of 
the program material may be raised to 
an excessively high volume level. It is 
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often necessary, therefore, to compress 
the volume range of the program con- 
tent within the maximum capabilities of 
the FM transmitter or the recording de- 
vice.Exceedinga maximum peak volume 
level for FM modulation corresponds to 
exceeding the allowed bandwidth for 
transmission. In some recording de- 
vices, excessive peak volume levels may 
cause overloading and distortion. 

Volume compression may be ac- 
complished by either manual or auto- 
matic control. The types of compression 
used include peak limiters, volume lim- 
iters, and volume compressors. A peak 
limiterlimits the peak power to some pre- 
determined level. A volume limiter pro- 
vides gain reduction based on an aver- 
age signal level above a predetermined 
level. A volume compressor provides 
gain reduction for only the sustained 
loud portions of the sound level. Only 
volume compressors can be correctly 
compensated for with volume expanders. 

For faithful reproduction of the 
original sound, the volume expander 
used in the FM receiver or audio ampli- 
fier should have the reverse characteris- 
tic of the volume compressor used in the 
FM transmitter or recording device. In 
general, the basic requirements for either 
a volume compressor or expander are 
shown in the block diagram of Fig. 33. 

V| VARIABLE-GAIN AMPLIFIER 

V2 
AMPLIFIER V3 RECTIFIER 

signal to be amplified is applied to Vi, 
and a portion of the signal is also applied 
to Vs. The amplified output from Vs is 
then rectified by Vs, and applied as a 
negative (for compressors) or positive 
(for expanders) bias voltage to Vi. As 
this bias voltage varies with variations 
in signal amplitude, the gain of Vi also 
varies to produce the desired compres- 
sion or expansion of the signal. 

Tubes having a large dynamic range 
provide the best results in volume com- 
pressor or expander applications. Ex- 
amples of such types are the 6BJ6 and 
6BE6. Push-pull operation is generally 
desired for the variable-gain amplifier 
to prevent high distortion and other un- 
desirable effects which may occur in 
volume compressors and expanders. 

Phase Inverters 
A phase inverter is a circuit used to 

provide resistance coupling between the 
output of a signal-tube stage and the in- 
put of a push-pull stage. The necessity 
for a phase inverter arises because the 
signal-voltage inputs to the grids of a 
push-pull stage must be 180 degrees out 
of phase and approximately equal in 
amplitude with respect to each other. 
Thus, when the signal voltage input to 
a push-pull stage swings the grid of one 
tube in a positive direction, it should 
swing the grid of the other tube in a 
negative direction by a similar amount. 
With transformer coupling between 
stages, the out-of-phase input voltage to 
the push-pull stage is supplied by means 
of the center-tapped secondary. With 
resistance coupling, the out-of-phase in- 
put voltage is obtained by means of the 
inverter action of a tube. 

Fig. 33 
Im a volume compressor, the variable- 
gain amplifier Vi has greater gain for a 
low-amplitude signal than for a high- 
amplitude signal; therefore, soft passages 
are amplified more than loud ones. In 
an expander, the gain is greater for high- 
amplitude signals than for low-ampli- 
tude signals; therefore, loud passages are 
amplified more than soft ones and the 
original amplitude ratio is restored. 

In the diagram shown in Fig. 33, the 

Fui ^ 

Fig. 34 
Fig. 34 shows a push-pull power 

amplifier, resistance-coupled by means 
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of a phase-inverter circuit to a single- 
stage triode Ti. Phase inversion in this 
circuit is provided by triode T2. The out- 
put voltage of Ti is applied to the grid 
of triode Ta. A portion of the output 
voltage of Ti is also applied through the 
resistors Ra and Rs to the grid of Ta. The 
output voltage of Ta is applied to the 
grid of triode Ta. 

When the output voltage of Ti 
swings in the positive direction, the 
plate current of Ta increases. This action 
increases the voltage drop across the 
plate resistor Ra and swings the plate of 
Tain the negative direction. Thus, when 
the output voltage of Ti swings positive, 
the output voltage of Ta swings negative 
and is, therefore, 180° out Of phase with 
the output voltage of Ti. 

In order to obtain equal voltages at 
Ea and Eb, (Rs-t-Rs)/Rs should equal 
the voltage gain of Ta. Under the condi- 
tions where a twin-type tube or two 
tubes having the same characteristics are 
used at Ti and Ta, R4 should be equal to 
the sum of Rs and R6. The ratio of 
Ra+Rs to Rs should be the same as the 
voltage gain ratio of Ta in order to apply 
the correct value of signal voltage to Ta. 
The value of Rs is, therefore, equal to R4 
divided by the voltage gain of Ta; Ra is 
equal to R4 minus Rs. Values of Rj, Ra, 
Rs plus Rs, and R4 may be taken from 
the chart in the RESISTANCE-COU- 
PLED AMPLIFIER SECTION. In the 
practical application of this circuit, 
it is convenient to use a twin-triode tube 
combining Ti and Ta. 

Tone Controls 
A tone control is a variable filter (or 

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

The simplest form of tone control 
is a fixed tone-compensating or "equali- 
zing" network such as that shown in 
Fig. 35. This type of network is often 
used to equalize the low- and high-fre- 
quency response of a crystal phono- 
graph pickup. At low frequencies the at- 
tenuation of this network is 20.8 db. As 

the frequency is increased, the 100-mi- 
cromicrofarad capacitor serves as a by- 
pass for the Simegohm resistor, and the 
combined impedance of the resistor-ca- 
pacitor network is lowered. Thus, more 

S MEGOHMS 
5 CRYSTAL MEGOHM 

of the crystal output appears across the 
0.5-megohm resistor at high frequencies 
than at low frequencies, and the fre- 
quency response at the grid is reason- 
ably flat over a wide frequency range. 
Fig. 36 shows a comparison between the 
output of the crystal (curve A) and the 
output of the equalizing network (curve 
B) .The response curve can be "flattened" 
still more if the attenuation at low fre- 
quencies is increased by changing the 
0.5-megohm resistor to 0.125 megohm. 

100 1000 10000 FREQUENCY-CPS 
Fig. 36 

The tone-control network shown in 
Fig. 37 has two stages with completely 
separate bass and treble controls. Fig. 38 
shows simplified representations of the 
bass control of this circuit when the 
potentiometer is turned to its extreme 
variations (usually labeled "Boost" and 
"Cut"). In this network, as in the crystal- 
equalizing network shown in Fig. 35, 
the parallel RC combination is the con- 
trolling factor. For bass "boost", the 
capacitor Ca bypasses resistor Rs so that 
less impedance is placed across the out- 
put to grid B at high frequencies than 
at low frequencies. For bass "cut," the 
parallel combination is shifted so that 
Ci bypasses Ra, causing more high-fre- 
quency than low-frequency output. Es- 
sentially, the network is a variable-fre- 
quency voltage divider. With proper 
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*1 B+ curl 
ioKa Cas 

values for the components, it may be 
made to respond to changes in the Rj 
potentiometer setting for only low fre- 
quencies (below 1000 cycles). 

BASS BOOST 

B A R| 

Fig. 39 shows extreme positions of 
the treble control. The attenuation of 
the two circuits is approximately the 
same at 1000 cycles. The treble "boost" 
circuit is similar to the crystal-equaliz- 
ing network shown in Fig. 35. In the 
treble "cut" circuit, the parallel RC ele- 
ments serve to attenuate the signal vol- 
tage further because the capacitor by- 
passes the resistance across the output. 

TREBLE BOOST 
R4 

TREBLE CUT 
R4 

C4 R6 

Fig. 39 
The effect of the capacitor is negligible 
at low frequencies; beyond 1000 cycles, 
the signal voltage is attenuated at a 
maximum rate of 6 db per octave. 

The location of a tone-control net- 
work is of considerable importance. In a 
typical radio receiver, it may be inserted 

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

Phonograph and Tape Preamplifiers 
The frequency range and dynamic 

range which can be recorded on a phono- 
graph record or on magnetic tape de- 
pend on several factors, including the 
composition, mechanical characteristics, 
and speed of the record or tape, and the 
electrical and mechanical characteristics 
of the recording equipment. To achieve 
wide frequency and dynamic ranges, 
manufacturers of commercial recordings 
use equipment which introduces a non- 
uniform relationship between amplitude 
and frequency. This relationship is 
known as a "recording characteristic." 
To assure proper reproduction of a high- 
fidelity recording, therefore, some part 
of the reproducing system must have a 
frequency-response characteristic which 
is the inverse of the recording character- 
istic. Most manufacturers of high-fidelity 
recordings use the RCA "New Ortho- 
phonic" (RIAA) characteristic for discs 
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and the NARTB characteristic for mag- 
netic tape. 

Some typical preamplifier stages 
are shown in the CIRCUITS SECTION. 
The location of the frequency-compen- 
sating network or "equalizer" in the re- 
producing system will depend on the 
types of recordings which are to be re- 
produced and on the pickup devices used. 

A ceramic high-fidelity phonograph 
pickup is usually designed to provide 
proper compensation for the RIAA re- 
cording characteristic when the pickup 
is operated into the load resistance spec- 
ified by its manufacturer. Because this 
type of pickup also has relatively high 
output (0.5 to 1.5 volts), it does not re- 
quire the use of either an equalizer net- 
work or a preamplifier, and can be con- 
nected directly to the input of a tone- 
control amplifier and/or power amplifier. 

A magnetic high-fidelity phono- 
graph pickup, on the other hand, usually 
has an essentially flat frequency-re- 
sponse characteristic and very low out- 
put (1 to 10 millivolts). Because a pickup 
of this type merely reproduces the re- 
cording characteristic, it must be fol- 
lowed by an equalizer network, as well 
as by a preamplifier having sufficient 
voltage gain to provide the input voltage 
required by the tone-control amplifier 
and/or power amplifier. Many designs 
include both the equalizing and ampli- 
fying circuits in a single unit. 

A high-fidelity magnetic-tape pick- 
up head, like a magnetic phonograph 
pickup, reproduces the recording char- 
acteristic and has an output of only a 
few millivolts. This type of pickup de- 
vice, therefore, must also be followed by 
an equalizing network and preamplifier, 
or by a preamplifier which provides 
"built-in" equalization for the NARTB 
characteristic. 

Limifers 
An amplifier may also be used as a 

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

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

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

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

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

Television RF Amplifiers 
In a radio or television receiver, 

noise generated in the first amplifier 
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stage is often the controlling factor in 
determining the over-all sensitivity of 
the receiver. The "front end" of a re- 
ceiver, therefore, is designed with special 
attention to both gain and noise charac- 
teristics. 

The input circuit of an amplifier in- 
herently contains some thermal noise 
contributed by the resistive elements in 
the input device. When an input signal 
is amplified, therefore, the thermal noise 
generated in the input circuit is also 
amplified. If the ratio of signal power to 
noise power (signal-to-noise ratio, S/N) 
is the same in the output circuit as in 
the input circuit, the amplifier is con- 
sidered to be "noiseless" and is said to 
have a noise figure of unity, or zero db. 

In practical circuits, however, all 
amplifier stages generate a certain 
amount of noise as a result of thermal 
agitation of electrons in resistors and 
other components, minute variations in 
the cathode emission of tubes (shot ef- 
fect), and minute grid currents in the 
amplifier tubes. As a result, the ratio of 
signal power to noise power is inevitably 
impaired during amplification. A meas- 
ure of the degree of impairment is called 
the noise figure (NF) of the amplifier, 
and is expressed as the ratio of signal 
power to noise power at the input 
(Si/Ni) divided by the ratio of signal 
power to noise power at the output 
(So/No), as follows: 

(swil 
(So/So) 

The noise figure in db is equal to 
ten times the logarithm of this power 
ratio. For example, an amplifier having 
a one-db noise figure decreases the signal- 
to-noise ratio by a factor of 1.26, a 3-db 
noise figure by a factor of 2, a 10-db 
noise figure by a factor of 10, and a 20-db 
noise figure by a factor of 100. 

Tuner input circuits of vhf television 
receivers use either a triode or a pentode 
in the rf amplifier stage. Such stages are 
required to amplify signals ranging from 
55 to 216 Mc and having a bandwidth 
of 4.5 Mc, although the tuner is usually 
aligned for a bandwidth of 6 Mc to as- 
sure complete coverage of the band. In 
the early rf tuners, pentodes rather than 
triodes were used because the grid-plate 
capacitance of triodes created stability 
problems. The use of twin triodes in 

direct-coupled cathode-drive circuits 
makes it possible to obtain stable opera- 
tion along with the low-noise character- 
istics of triodes. 

Pentodes or tetrodes do not provide 
the sensitivity of triodes because of the 
"partition noise" introduced by the 
screen grid. The direct-coupled cathode- 
drive circuit provides both the gain and 
the stability capabilities of the pentode 
and a low-noise triode input stage. Be- 
cause the cathode-drive stage provides 
a low-impedance load to the grounded- 
cathode stage, its gain is very low and 
there is no necessity for neutralizing the 
grid-plate capacitance. An interstage 
impedance, usually an inductance in 
series with the plate of the first stage 
and the cathode of the second stage, is 
often used at higher frequencies to pro- 
vide a degree of impedance matching 
between the units. The cathode-drive 
portion of the circuit is matched to the 
input network and provides most of the 
stage gain. Because the feedback path 
of the cathode-drive circuit is the plate- 
cathode capacitance, which in most cases 
is very small, excellent isolation is pro- 
vided between the antenna and the local 
oscillator. 

Development of single triodes hav- 
ing low grid-plate capacitance has made 
possible the design of a neutralized tri- 
ode rf circuit. The 6BN4 has been used 
commercially in neutralized triode cir- 
cuits.Tubes such as the 6GK5 and6CW4, 
now in common usage, were specially 
designed to minimize grid-plate capaci- 
tance to permit easier neutralization of 
a grounded-cathode circuit over the wide 
frequency band. The bridge-neutralized 
rf amplifier circuit has become widely 
used in television tuners. In this arrange- 
ment, a portion of the output signal is 
returned to the grid out of phase with 
the feedback signal from the grid-plate 
capacitance. This circuit provides excel- 
lent gain and noise performance with 
stable operation across the band. 

Video Amplifiers 
The video amplifier stage in a tele- 

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

band from approximately 2.4 to 4.5 Mc 
is fed to a bandpass amplifier, as shown 
in the block diagram in Fig. 41. The color 

Figure of Merit « gm 
Cin + Cout 

SECOND 
DETECTOR 

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

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

BANDPASS 
AMPLIFIER 

BURST KEYER 
AND AMPLIFIER 

COLOR KILLER 

TO CATHODES OF COLOR PICTURE TUBE 
TO GRIDS OF COLOR PICTURE TUBE 

1 DEMODULATORS 

3.58 Mc 
OSCILLATOR 

S > CON- > 1 >TRAST> 
FROM ICONTROLl SECOND r DETECTOR | I 

tube. The contrast control, Ri, in this 
circuit controls the gain of the video 
amplifier tube. The inductance, Ls, in 
series with the load resistor, RL, main- 
tains the plate load impedance at a rela- 
tively constant value with increasing 
frequency. The inductance Li isolates 
the output capacitance of the tube so 
that only stray capacitance is placed 
across the load. As a result, a higher- 
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de- 
coupling circuit, C1R2, is used to improve 
the low-frequency response. Tubes used 
as video amplifiers include types 6CL6 
and 12BY7A, or the pentode sections 
of types 6AW8A and 6AN8. 

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

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

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

The output of the 3.58-Mc oscil- 
lator and the output of the bandpass 
amplifier are fed into phase and ampli- 
tude demodulator circuits. The output 
of each demodulator circuit is an elec- 
trical representation of a color-difference 
signal, i.e., an actual color signal minus 
the black-and-white, or luminance, sig- 
nal. The two color-difference signals are 
combined to produce the third color- 
difference signal; each of the three sig- 
nals then represents one of the primary 
colors. 

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

Television Sync Circuits 
In addition to picture information, 

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

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

jjtft UUY 

TO SCANNING CIRCUITS 
FROM 1 

SECOND o < DETECTOR 

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

Because the electron beam scans 
the face of the picture tube at different 
rates in the vertical and horizontal di- 
rections, the receiver incorporates two 
different scanning generators. The repe- 

tition rate of the vertical generator is 60 
cycles per second, and the rate of the 
horizontal generator is approximately 
15,750 cycles per second. The composite 
video signal includes information which 
enables each generator to derive its cor- 
rect triggering. One horizontal sync pulse 
is supplied at the end of each horizontal 
line scan. At the end of each frame, 
several pulses of longer duration than 
the horizontal sync pulses are supplied 
to actuate the vertical generator. The 
vertical information is separated from 
the horizontal information by differ- 
entiating and integrating circuits. 

In fringe areas, two conditions com- 
plicate the process of sync separation. 
First, the incoming signal available at 
the antenna is weak and susceptible to 
fading and other variations; second, the 
receiver is operating at or near maximum 
gain which makes it extremely sus- 
ceptible to interference from pulse-type 
noise generated by certain types of elec- 
trical equipment, ignition systems, 
switches, or the like. Some type of noise- 
immunity provision is almost essential 
for acceptable performance. Noise may 
be reduced or eliminated from the sync 
and age circuits by gating or by a com- 
bination of gating, inversion, and can- 
cellation. An example, of the latter 
method is shown in Fig. 43. In this cir- 
cuit the 6GY6, which has two indepen- 
dent control grids, serves the dual func- 
tion of age amplifier and noise inverter. 

AGC CONTROL^ B+C 
VIDEO . -■ INPUT VV\ 

Because the sync tips of the video signal 
at grid No.l of the 6GY6 drive the tube 
near its cutoff region, any noise signal 
extending above the tip level will ap- 
pear inverted across the grid-No.2 load 
resistor R. This inverted noise signal is 
re-combined with the video signal and 
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fed to the sync separator at point "A" A half-wave rectifier and a fall. 
Fig. 43 where noise cancellation takes wave rectifier circuit are shown in Fig. 
place. This process leaves the sync pulses 45. In the half-wave circuit, current 
relatively free of disturbing noise and flows through the rectifier tube to the 
results in a stable picture. To prevent filter on every other half-cycle of the ac 
reduction of receiver gain due to the ef- input voltage when the plate is positive 
feet of noise on the age amplifier, a por- with respect to the cathode. In the full- 
tion of the inverted noise signal is fed to wave circuit, current flows to the filter 
the second control grid, grid No.3, of the on every half-cycle, through plate No. 1 
6GY6 to cut off or gate the AGO am- on one half-cycle when plate No. 1 is 
plifier when a noise pulse occurs. 

HALF-WAVE RECTIFIER 
Rectification 

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

The function of a filter is to smooth 
out the ripple of the tube output, as in- 
dicated in Fig. 44; and to increase recti- 
fier efficiency. The action of the filter is 

Fig. 45 

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 fil- 
ter is more uniform in the full-wave cir- 
cuit than in the half-wave circuit, the 
output of the full-wave circuit requires 
less filtering. Rectifier operating infor- 
mation and circuits are given under each 
rectifier tube type and in the CIRCUIT 
SECTION, respectively. 

Parallel operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one tube. 
For example, when two full-wave recti- 
fier tubes are connected in parallel, the 
plates of each tube are connected to- 
gether and each tube acts as a half-wave 
rectifier. The allowable voltage and load 
conditions per tube are the same as for 
full-wave service but the total load- 
handling capability of the complete rec- 
tifier is approximately doubled. 
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explained in ELECTRON TUBE IN- 
STALLATION SECTION under Fil- 
ters. The voltage divider is used to cut 
down the output voltage to the values 
required by the plates and the other 
electrodes of the tubes in the receiver. 
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When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be con- 
nected in series with each plate lead in 
order that each tube will carry an equal 
share of the load. The value of the re- 
sistor to be used will depend on the 
amount of plate current that passes 
through the rectifier. Low plate current 
requires a high value; high plate cur- 
rent, a low value. When the plates of 
mercury-vapor rectifier tubes are con- 
nected in parallel, the corresponding 
filament leads should be similarly con- 
nected. Otherwise, the tube drops will 
be considerably unbalanced and larger 
stabilizing resistors will be required. 

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

T|,T2= SEPARATE riLAMENT TRANSFORMER WINDINGS 

A voltage-doubler circuit of simple 
form is shown in Fig. 46. The circuit de- 
rives its name from the fact that its dc 
voltage output can be as high as twice 
the peak value of ac input. Basically, a 
voltage doubler is a rectifier circuit ar- 
ranged so that the output voltages of 
two half-wave rectifiers are in series. 

The action of a voltage doubler can 
be described briefly as follows. On the 

VOLTAGE-DOUBLER CIRCUIT FULL-WAVE 

positive half-cycle of the ac input, that 
is, when the upper side of the ac input 
line is positive with respect to the lower 
side, the upper diode passes current and 
feeds a positive charge into the upper 
capacitor. As positive charge accumu- 
lates on the upper plate of the capacitor, 
a positive voltage builds up across the 
capacitor. On the next half-cycle of the 
ac input, when the upper side of the line 
is negative with respect to the lower 
side, the lower diode passes current so 
that a negative voltage builds up across 
the lower capacitor. 

So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt- 
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of + E on 
one capacitor and -E on the other, the 
total voltage across the capacitors is 2E. 
Thus the voltage doubler supplies a no- 
load dc output voltage twice as large as 
the peak ac input voltage. When current 
is drawn at the output terminals by the 
load, the output voltage drops below 2E 
by an amount that depends on the mag- 
nitude of the load current and the capaci- 
tance of the capacitors. The arrange- 
ment shown in Fig. 46 is called a full- 
wave voltage doubler because each 
rectifier passes current to the load on 
each half of the ac input cycle. 

Two rectifier types especially de- 
signed for use as voltage doublers are 
the 25Z6GT and 117Z6GT. 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 acrass the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Fig. 47. 

VOLTAGE -DOUBLE* CIRCUKI HALF-WAVE 

n SWEATERS OF OTHER TUBES fN SERIES BjePBOTECTiVC WITH VOLTAGE-DROPPING RESt&T«& Fig. 47 
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With the full-wave voltage-doubler 
circuit in Fig. 47, it will be noted that 
the dc load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain, dis- 
advantages when the heaters of all the 

AM Defection 
The effect of amplitude modula- 

tion on the waveform of the rf wave is 
shown in Fig. 48. There are three differ- 
ent basic circuits used for the detection 
of amplitude-modulated waves: the di- 

UNMOOULATED RF CARRIER AP MODULATING WAVE AMPLITUDE-MODULATED RF WAVE 

tubes in the set are connected in series 
with a resistance across the ac line. Such 
a circuit arrangement may cause hum 
because of the high ac potential between 
the heaters and cathodes of the tubes. 

The half-wave voltage-doubler cir- 
cuit in Fig. 47 overcomes this difficulty 
by making one side of the ac line com- 
mon 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, dis- 
charges in series with the line voltage 
through the other half of the tube. This 
circuit is called a half-wave voltage 
doubler because rectified current flows 
to the load only on alternate halves of 
the ac input cycle. The voltage regula- 
tion of this arrangement is somewhat 
poorer than that of the full-wave voltage 
doubler. 

Detection 
When speech, music, or video infor- 

mation is transmitted from a radio or 
television station, the station radiates 
a radio-frequency (rf) wave which is of 
either of two general types. In one type, 
the wave is said to be amplitude modu- 
lated when its frequency remains con- 
stant and the amplitude is varied. In the 
other type, the wave is said to be fre- 
quency modulated when its amplitude 
remains essentially constant but its fre- 
quency is varied. 

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

ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half- 
cycles of the rf wave. With alternate 
half-cy cles removed, the audio variations 
of the other half-cycles can be amplified 
to drive headphones or a loudspeaker. 

A diode-detector circuit is shown 
in Fig. 49. The action of this circuit 

when a modulated rf wave is applied is 
illustrated by Fig. 50. The rf voltage 
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 cath- 
ode at a potential more positive than the 
voltage applied to the anode.The capaci- 
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tor thus temporarily cuts off current 
through the diode. While the diode cur- 
rent is cut off, the capacitor discharges 
from (b) to (c) through the diode load 
resistor R. 

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

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

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

The diode method of detection pro- 
duces less distortion than other methods 
because the dynamic characteristics of a 
diode can be made more linear than 
those of other detectors. The disad- 
vantages of a diode are that it does not 
amplify the signal, and that it draws 
current from the input circuit and there- 
fore reduces the selectivity of the input 
circuit. However, because the diode 

method of detection produces less dis- 
tortion and because it permits the use 
of simple avc circuits without the neces- 
sity for an additional voltage supply, 
the diode method of detection is most 
widely used in broadcast receivers. 

A typical diode-detector circuit using 
a twin-diode triode tube is shown in Fig. 
51. Both diodes are connected together. 
Ri is the diode load resistor. A portion 
of the af voltage developed across this 
resistor is applied to the triode grid 
through the volume control Rj. In a 
typical circuit, resistor Ri may be tapped 

so that five-sixths of the total af voltage 
across Ri is applied to the volume con- 
trol. This tapped connection reduces the 
af voltage output of the detector circuit 
slightly but it reduces audio distortion 
and improves the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor Rj 
and the audio bypass capacitor C3. The 
function of capacitor C2 is to block the 
dc bias of the cathode from the grid. The 
function of capacitor Ci is to bypass 
and rf voltage on the grid to cathode. A 
twin-diode pentode may also be used in 
this circuit. With a pentode, the af out- 
put should be resistance-coupled rather 
than transformer-coupled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown in 
Fig. 52. 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 dc voltage at 
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■the tap supplies bias to the triode grid. 
When the rf signal is modulated, the af 
voltage at the tap is applied to the grid 
and is amplified by the triode. 

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

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

These restrictions mean, in practice, 
that the receiver should have a separate- 
channel automatic-volume-control (avc) 
system. With such an avc system, the 
average amplitude of the signal voltage 
applied to the diode can be held within 
very close limits for all values of signal 
strength at the antenna. 

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

A grid-bias detector circuit is 
shown in Fig. 53. In this circuit, the grid 
is biased almost to cutoff, i.e., operated 
so that the plate current with zero signal 
is practically zero. The bias voltage can 
be obtained from a cathode-bias resistor, 
a C-battery, or a bleeder tap. Because of 
the high negative bias, only the positive 
half-cycles of the rf signal are amplified 

by the tube. The signal is, therefore, de- 
tected in the plate circuit. The advan- 
tages of this method of detection are 
that it amplifies the signal, besides de- 
tecting it, and that it does not draw 

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

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

T BYPASS AF CAPACITOR ouSfu, 

The output voltage thus reproduces the 
original af signal. 

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

FM Defection 
The effect of frequency modulation 

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

UNMODULATED RF CARRIER 

AF MODULATING WAVE 

portion is very short* the voltage de- 
veloped is low. Because of these limita- 
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 

FREQUENCY-MODULATtO RF WAVE, 
Fig. 55 

the frequency of the rf wave deviates 
from a mean value, at an rf rate depend- 
ing on the modulation, by an amount 
that is determined in the transmitter 
and is proportional to the amplitude of 
the af modulation signal. 

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

A simple circuit for converting fre- 
quency variations to amplitude varia- 
tions is a circuit which is tuned so that 
the mean radio frequency is on one slope 
of its resonance characteristic, as at A 
of Fig. 56. With modulation, the fre- 
quency swings between B and C, and 
the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must be 
restricted to the portion of the slope 
which is effectively straight. Since this 

FREQUENCY 
Fig. 56 

The faults of the simple circuit are 
overcome in a push-pull arrangement, 
sometimes called a discriminator cir- 
cuit, such as that shown in Fig. 57. Be- 
cause of the phase relationships between 
the primary and each half of the second- 
ary of the input transformer (each half 
of the secondary is connected in series 
with the primary through capacitor CJ, 
the rf voltages applied to the diodes be- 
come unequal as the rf signal swings 

AF OUTPUT 

from the resonant frequency in each 
direction. 

Since the swing occurs at audio 
frequencies (determined by the af modu- 
lation), the voltage developed across the 
diode load resistors, Ri and Ra connected 
in series, varies at audio frequencies. The 
output voltage depends on the difference 
in amplitude of the voltages developed 
across Ri and R2. 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. 58. 

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

CARRIER FREQUENCY 

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

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

even at the lowest audio frequencies to 
be reproduced. 

The rectified voltage across Cs is 
proportional to the voltage across diode 
1, and the rectified voltage across C4 is 
proportional to the voltage across diode 
2. Since the voltages across the two 
diodes differ according to the instan- 
taneous frequency of the carrier, the 
voltages across Cs and Ci differ propor- 
tionately, the voltage across C8 being 
the larger of the two voltages at carrier 
frequencies below the intermediate fre- 
quency and the smaller at frequencies 
above the intermediate frequency. 

These voltages across Cs and C4 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 C4 varies 
at an audio rate when a frequency- 
modulated rf carrier is applied to the 
ratio detector; this audio voltage is ex- 
tracted and fed to the audio amplifier. 
For a complete circuit utilizing this type 
of detector, refer to the CIRCUIT 
SECTION. 

AF OUTPUT 

circuit consisting of Ci 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, Rs, and diode 2 complete a 
series circuit fed by the secondary of the 
transformer T. The two diodes are con- 
nected in series so that they conduct on 
the same rf half-cycle. The rectified cur- 
tent through Rs causes a negative volt- 
age to appear at the plate of diode 1. 
Because Cs is large, this negative voltage 
at the plate of diode 1 remains constant 

Automatic Volume or Gain Control 
The chief purposes of automatic 

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

An automatic volume control cir- 
cuit regulates the receiver rf and if gain 
so that this gain is less for a strong signal 
than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the avc circuit reduces the re- 
sultant change in the voltage output of 
the last if stage and consequently re- 
duces the change in the speaker output 
volume. 
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The avc 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 avc circuit is 
shown in Fig. 60. On each positive half- 
cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 

OUTPUT OF LAST - 
IF STAGE" 

" —c . ptagl 
i Fig. 60 C2 

Because of the flow of diode current 
through Ri, there is a voltage drop across 
Ri which makes the left end of Ri nega- 
tive with respect to ground. This voltage 
drop across Ri is applied, through the 
filter Rj and C, as negative bias on the 
grids of the preceding stages. When the 
signal strength at the antenna increases, 
therefore, the signal applied to the avc 
diode increases, the voltage drop across 
Ri increases, the negative bias voltage 
applied to the rf and if stages increases, 
and the gain of the rf and if stages is de- 
creased. Thus the increase in signal 
strength at the antenna does not pro- 
duce as much increase in the output of 
the last if stage as it would produce 
without avc. 

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

The filter, C and Rs, prevents the 
avc voltage from varying at audio fre- 
quency. The filter is necessary because 
the voltage drop across Ri varies with 
the modulation of the carrier being re- 
ceived. If avc voltage were taken directly 
from Ri without filtering, the audio 
variations in avc voltage would vary the 
receiver gain so as to smooth out the 
modulation of the carrier. To avoid this 

effect, the avc voltage is taken from the 
capacitor C. Because of the resistance 
Rz in series with C, the capacitor C can 
charge and discharge at only a compara- 
tively slow rate. The avc voltage there- 
fore cannot vary at frequencies as high 
as the audio range but can vary at fre- 
quencies high enough to compensate for 
most fading. Thus the filter permits the 
avc circuit to smooth out variations in 
signal due to fading, but prevents the 
circuit from smoothing out audio modu- 
lation. 

It will be seen that an avc circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re- 
ceiver to combine the detector and the 
avc diode in a single stage. Examples of 
how these functions are combined in 
receivers are shown in CIRCUIT 
SECTION. 

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

A davc circuit is shown in Fig. 61. 
In this circuit, the diode section Di of 
the 6H6 acts as detector and avc diode. 

OUTPUT OF LAST IF STAGE 

DAVC -3V(MlN.y 
TO AF AMPLIFIER 

Ri is the diode load resistor and Rs and 
Cs are the avc filter. Because the cathode 
of diode D2 is returned through a fixed 
supply of -3 volts to the cathode of Di, a 
dc current flows through R, and Rs in 
series with Ds. The voltage drop caused 
by this current places the avc lead at 
approximately -3 volts (less the negligi- 
ble drop through Ds). When the average 
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amplitude of the rectified signal devel- 
oped across Ri does not exceed 3 volts, 
the avc lead remains at -3 volts. Hence, 
for signals not strong enough to develop 
3 volts across Ri, the bias applied to the 
controlled tubes stays constant at a 
value giving high sensitivity. 

However, when the average ampli- 
tude of rectified signal voltage across Ri 
exceeds 3 volts, the plate of diode D2 be- 
comes more negative than the cathode 
of D2 and current flow in diode Da ceases. 
The potential of the avc lead is then con- 
trolled by the voltage developed across 
Ri. Therefore, with further increase in 
signal strength, the avc circuit applies 
an increasing avc bias voltage to the 
controlled stages. In this way, the cir- 
cuit regulates the receiver gain for 
strong signals, but permits the gain to 
stay constant at a maximum value for 
weak signals. 

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

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

A conventional age circuit, such as 
that shown in Fig. 62, consists of a diode 

AGC Kg" C| R, VOLTAGE TO ?T .A .... .IFAMDRF 'fT: tt 1 "t-VVV l - » CTAGFC 

Fig.62 
detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic- 
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ture content from influencing the mag- 
nitude of the age voltage. The output 
voltage (age voltage) is equal to the 
peak value of the incoming signal. 

The diode detector receives the in- 
coming signal from the last if stage of 
the television receiver through the ca- 
pacitor Ci. The resistor Ri provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
then flow from the cathode to the plate 
and thence into capacitor Ci, where the 
negative charge is stored. Because of the 
low impedance offered by the diode dur- 
ing conduction, Ci charges up to the 
value of the peak applied voltage. 

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

The negative voltage developed 
across resistor Ri by the sync pulses is 
filtered by resistor Rj and capacitor C, 
to remove the 15,750-cycle ripple of the 
horizontal sync pulse. The dc output is 
then fed to the if and rf amplifiers as an 
age voltage. 

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

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

In the keyed age system, the nega- 
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trol electrodes mounted on opposite sides 
of the cathode and connected to indi- 
vidual base pins. It employs an external 
dc amplifier. (See Fig. 66.) Thus, two 
symmetrically opposite shadow angles 

TYPE 6K7 TRIODE CONNECTED 

a 

R;TYPICAL VALUE IS 0.5 MEGOHM 
Fig. 66 

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

In radio receivers, avc voltage is 
applied to the grid of the dc amplifier. 
Because avc voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station. 

The choice between electron-ray 
tubes depends on the avc characteristic 
of the receiver. The 6E5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of avc voltage. The 6AB5/6N5 
and 6U5 each have a remote-cutoff tri- 
ode which closes the shadow on a larger 
value of avc voltage than the 6E5. The 
6AF6G may be used in conjunction 
with dc amplifier tubes having either 
remote- or sharp-cutoff characteristics. 

Oscillation 
As an oscillator, an electron tube 

can be employed to generate a continu- 
ously alternating voltage. In present- 
day radio broadcast receivers, this ap- 
plication is limited practically to super- 
heterodyne receivers for supplying the 
heterodyning frequency. Several circuits 
(represented in Figs. 67 and 68) may be 
utilized, but they all depend on feeding 
more energy from the plate circuit to the 
grid circuit than is required to equal the 
power loss in the grid circuit. Feedback 
may be produced by electrostatic or 
electromagnetic coupling between the 
grid and plate circuits. When sufficient 
energy is fed back to more than compen- 
sate for the loss in the grid circuit, the 

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. 

B- HEATER B. TRANSFORMER 
Fig. 68 

Muliivibrators 
Relaxation oscillators, which are 

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

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

m 

alternate shifting of conduction from 
one tube to the other. The cycle usually 
starts with one tube, Vi, at zero bias, 
and the other, Vs, at cutoff or beyond. 
At this point, the capacitor Ci is charged 

50 



Electron Tube Applications 

sufficiently to cut off Vj. Ci then begins 
to discharge through the resistor Rm, and 
the voltage on the grid of V2 rises until 
V2 begins to conduct. The voltage on the 
plate of V2 then decreases, causing V, to 
conduct less and less. At the same time, 
the plate voltage of Vj begins to rise, 
causing V2 to conduct still more heavily. 
Because of the amplification, this cumu- 
lative effect builds up extremely fast, 
and conduction switches from V, to V2 
within a few microseconds, depending 
on the circuit components. 

In this circuit, therefore, conduc- 
tion switches from Vi to V2 over the 
interval during which C, discharges 
from the voltage across R, to the cutoff 
voltage for Vs. The actual transfer of 
conduction does not occur until cutoff 
is reached. Conduction switches back to 
Vi through a similar process to complete 
the cycle. The plate waveform is essen- 
tially rectangular in shape, and may be 
adjusted as to symmetry frequency, 
and amplitude by proper choice of cir- 
cuit constants, tubes, and voltages. 

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

Synchroguide Circuits 
The "synchroguide" is a controlled 

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

The triode V2 in Pig. 70 is a conven- 
tional blocking oscillator which enables 

a sawtooth voltage to be developed 
across the capacitor C2. A portion of this 
sawtooth is fed back to the grid of the 
control tube,V 1. The positive sync pulses 

TO HORIZONTAL R, SCANNING AMPLIFIER 

Fig. 70 
are also applied to the grid of Vi. The 
waveforms shown in Fig. 71 illustrate 
the sawtooth and sync pulses (A and B) 
and their proper "in-sync" combination 
(C). The sync pulse occurs partly during 
the portion of the sawtooth voltage in 
which the triode V1 draws current. Any 
shift in sync pulse as it is superimposed 

A SAWTOOTH 

8  Fl n n  SYNC-PULSES 
CUTOFF _ _ __ "IN-SYNC" _ '* s-s-MintM AXI/MLl 

IT0FF1« IN-SYNC C0MBINATI0N 

^ ^ OSCILLATING 
jTOFF frequency -"T*|~=^~LOWER THAN / L/ \y ]/ \ SYNC-PULSE FREQUENCY Fig. 71 

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

For example, waveform D in Fig. 
71 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync-pulses. The 
widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor Ci to charge to a higher volt- 
age. This increased reference voltage also 
appears in the grid circuit of V2 and 
makes the grid more positive. The in- 
creased grid voltage then speeds up the 
frequency of oscillations until proper 
synchronization results. 
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The blocking oscillator can be made 
more immune to changes in frequency 
and noise if Va is brought out of cutoflf 
very sharply. This effect is obtained by 
sine-wave stabilization. The tuned cir- 
cuit L3-C3 in the plate circuit of Fig. 70 
superimposes a shock-excited sine wave 
on the plate and grid waveforms, as 
shown in Fig. 72. 

GRID CUTOFF 
GRADUAL APPROACH; TUBE CAN BE DRIVEN OUT OF CUTOFF BY SLIGHT CIRCUIT VARIATIONS. 

SHARPER APPROACH MAKES OSCILLATOR LESS SUSCEPTIBLE TO FREQUENCY CHANGES. 

Deflection Circuits 
Vertical Output Circuits 

A modified multivibrator in which 
the vertical output tube is part of the 
oscillator circuit is used in the vertical 
deflection stage of many television re- 
ceivers. This stage supplies the deflec- 
tion energy required for vertical deflec- 
tion of the picture-tube beam. A simpli- 
fied combined vertical-oscillator-output 
stage is shown in Fig. 73. Waveshapes at 
critical points of the circuit are included 

the inductive components in the yoke 
and transformer. The effect of these in- 
ductive components must be taken in- 
to consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
time) causes a high-voltage pulse at 
the plate which could give a trapezoi- 
dal waveshape to the plate voltage and 
cause increased plate current, excess 
damping, and lengthened retrace time. 
However, the grid voltage is made suffi- 
ciently negative during retrace to keep 
the tube close to cutoff, asdescribedbelow. 

The frequency, and the relative de- 
viation of the positive and negative por- 
tions of each cycle, are dependent on the 
values of resistors Ri and Rs and the RC 
combination R3C2, as explained previ- 
ously in the section on multivibrators. 
The desired trapezoidal waveshape at 
the grid of Va is created by capacitor Cj 
and resistor Ra. If Ra were equal to zero, 
Ci would cause the grid-voltage wave- 
shape to take the form shown in Fig. 
74(a). When Ra is sufficiently large, Ci 
does not discharge completely when Vi 
conducts. When Vi is cut off, therefore, 
the voltage on the grid of Va immedi- 
ately rises to the voltage across Ci. The 
resulting waveshape is shown in Fig. 

w jk „ , OSCILLATOR TUBE 
yj vir—I ^ 

VERTICAL OUTPUT TRANSFORMER 

OUTPUT TUBE V2 -f 
I VERTICAL WINDINGS OF Ldeflecting YOKE 

to illustrate the development of the de- 
sired current through the vertical out- 
put transformer and deflecting yoke. 

74(b). The negative-going pulse of the 
grid-voltage waveshape prevents the high 
plate pulse from causing excess conduc- 

The current waveform through the tion, and thereby prevents overdamping. 
deflecting yoke and output transformer /] yS\ yS 
should be a sawtooth to provide the de- / / / / 
sired deflection. The grid and plate volt- / / ( ( 
age waveforms of the output tube could v v V. IJ vj \ 
also be sawtooth except for the effect of a Fig. 74 b 
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This vertical deflection stage uti- 
lizes twin-triode tubes such as the 6DR7 
and 6EM7. The 6EM7 is particularly 
suitable for this application because it 
incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 

Horizontal Output Circuits 
Fig. 75 shows a typical horizontal- 

output-and-deflection circuit used in tele- 
vision receivers. In addition to supplying 
the deflection energy required for hori- 
zontal deflection of the picture-tube 
beam, this circuit provides the high dc 

tC -l HIGH-VOLTAGE IH /7E\ RECTIFIER 

HORIZONTAL I OUTPUT TUBE 

TO ULTOR OF 
PICTURE TUBE 

DAMPER DIODE 

JHORIZONT WINDINGS' DEFLEga 
BOOST CAPACITOR 

X \ / L % WIDTH LINEARITY > CONTROL CONTROL 

voltage required for the ultor of the pic- 
ture tube and the "boosted" B voltage 
for other portions of the receiver. The 
horizontal-output tube is usually a beam 
power tube such as the 6DQ6B, 6CD6- 
GA, or 6GW6. 

In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is ap- 
plied to the grid No.l of the horizontal- 
output tube. When this voltage rises 
above the cutoff point of the output tube, 
the tube conducts a sawtooth of plate 
current which is fed through the auto- 
transformer to the horizontal-deflecting 
yoke. At the end of the horizontal-scan- 
ning cycle, which lasts for 63.4 micro- 
seconds, the sawtooth voltage on the 
grid suddenly cuts off the output tube. 
This sudden change sets up an oscillation 
of about 50 to 70 Kc in the output cir- 
cuit, which may be considered as an in- 
ductor shunted by the stray capacitance 
of the circuit. During the first half of 
this oscillation, a positive voltage ap- 
pears across the transformer. In the sec- 

ond half of the cycle, the voltage swings 
below the plate supply voltage, and the 
damper diode conducts, damping out the 
oscillation. At the same time, the current 
through the deflecting yoke reverses and 
reaches its negative peak. As the damper- 
diode current decays exponentially to 
zero, the output tube begins to conduct 
again. The yoke current, therefore, is 
composed of current resulting from 
damper-diode conduction followed by 
output-tube conduction. 

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

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

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

very important to regulate the high-vol- 
tage supply to the picture tube. A suitable 
circuit using the 6BK4 for regulation of 

Rs 

(unregulated input) 

Fig. 76 
the output of a high-voltage, high-impe- 
dance supply is shown in Fig. 76. In this 
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circuit, the cathode is held at a fixed 
positive potential with respect to ground. 
Because the grid potential is kept slightly 
less positive by the voltage drop across 
resistor Rj, the tube operates in the nega- 
tive grid region and no grid current is 
drawn. 

When the output voltage, Co, rises 
as a result of a decrease in load current, 
a small fraction of the additional vol- 
tage is applied to the grid of the tube by 
the voltage-divider circuit consisting of 
Ri and R2. This increased grid voltage 
causes the tube to draw an increased 
current from the unregulated supply. 
The increased current, in turn, causes 
a voltage drop across the high internal 
impedance of the unregulated supply, 
Rs, which tends to counteract the origi- 
nal rise of the voltage. If desired, the 
grid may be connected to a variable 
point on the voltage divider to allow 
some adjustment of the output-voltage 
level. 

The grid voltage for the 6BK4 can 
also be obtained from a tap on the B- 
boost voltage supply. The use of this 
lower voltage (about 375 volts) elimi- 
nates the need for costly and trouble- 
some high-voltage resistors. In this ar- 
rangement, variations in high voltage 
also vary the tapped-down B-boost volt- 
age at the regulator grid, and the result- 
ing variations in conduction of the regu- 
lator increase or decrease the loading of 
the high-voltage supply so that the total 
load remains nearly constant. 

Frequency Conversion 
Frequency conversion is used in 

superheterodyne receivers to change the 
frequency of the rf signal to an inter- 
mediate frequency. To perform this 
change in frequency, a frequency-con- 
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 77, two voltages of different fre- 
quency, the rf signal voltage and the 
voltage generated by the oscillator, are 

RADIO FREQUENCY 
INPUT 
 INTERMEDIATE FREQUENCY FREQUENCY MIXER OUTPUT 

FREQUENCY converter 
Fig. 77 

applied to the input of the frequency 
mixer. These voltages beat, or hetero- 
dyne, within the mixer tube to produce 
a plate current having, in addition to the 
frequencies of the input voltages, numer- 
ous sum and difference frequencies. 

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

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

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

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

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 
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Grids No. 1 and No. 2 and the cath- 6BE6. A schematic diagram illustrating 
ode are connected to an external circuit the use of the 6BE6 with self-excitation 
to act as a triode oscillator. Grid No. 1 is given in Fig. 78; the 6BE6 may also 
is the grid of the oscillator and grid No. type 6BE6 
2 is the anode. These and the cathode 
can be considered as a composite cath- 
ode which supplies to the rest of the 
tube an electron stream that varies at 
the oscillator frequency. 

This varying electron stream is fur- 
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combination 
of the oscillator and the signal frequen- 
cies. The purpose of grids No. 3 and No. 
5, which are connected together within Pig. re 
the tube, is to accelerate the electron be used with separate excitation. A com- 
stream and to shield grid No. 4 electro- plete circuit is shown in the CIRCUIT 
statically from the other electrodes. SECTION. 

Pentagrid-converter tubes of this Another method of frequency con- 
design are good frequency-converting version utilizes a separate oscillator hav- 
devices at medium frequencies. How- ing its grid connected to the No. 1 grid 
ever, their performance is better at the of a mixer hexode. The cathode, triode 
lower frequencies because the output of grid, and triode plate form the oscillator 
the oscillator drops off as the frequency unit of the tube. The cathode, hexode 
is raised and because certain undesirable mixergrid (gridNo. l)hexodescreen grids 
effects produced by interaction between (grids Nos. 2 and 4), hexode signal grid 
oscillator and signal sections of the tube (grid No. 3), and hexode plate constitute 
increase with frequency. the mixer unit. The internal shields are 

To minimize these effects, several connected to the shell of the tube and 
of the pentagrid-converter tubes are de- act as a suppressor grid for the hexode 
signed so that no electrode functions unit. 
alone as the oscillator anode. In these The action of this tube in convert- 
tubes, grid No. 1 functions as the oscil- ing a radio-frequency signal to an inter- 
lator grid, and grid No. 2 is connected mediate frequency depends on (1) the 
within the tube to the screen grid (grid generation of a local frequency by the 
No. 4). The combined two grids, Nos. 2 triode unit, (2) the transferring of this 
and 4, shield the signal grid (grid No. 3) frequency to the hexode grid No. 1, and 
and act as the composite anode of the (3) the mixing in the hexode unit of this 
oscillator triode. Grid No. 5 acts as the frequency with that of the rf signal ap- 
suppressor grid. plied to the hexode grid No. 3. The tube 

Converter tubes of this type are de- is not critical to changes in oscillator- 
signed so that the space charge around plate voltage or signal-grid bias and, 
the cathode is unaffected by electrons therefore, finds important use in all- 
from the signal grid. Furthermore, the wave receivers to minimize frequency- 
electrostatic field of the signal grid also shift effects at the higher frequencies, 
has little effect on the space charge. The A further method of frequency con- 
result is that rf voltage on the signal version employs a tube called a penta- 
grid produces little effect on the cathode grid mixer. This type has two independ- 
current. There is, therefore, little detun- ent control grids and is used with a 
ing of the oscillator by avc bias because separate oscillator tube. RF signal volt- 
changes in avc bias produce little change age is applied to one of the control grids 
in oscillator transconductance or in the and oscillator voltage is applied to the 
input capacitance of grid No. 1. other. It follows, therefore, that the 

Examples of the pentagrid conver- variations in plate current are due to 
ters discussed in the preceding para- the combination of the oscillator and 
graph are the single-ended types 1R5 and signal frequencies. 

—GRID N2 5 (SUPPRESSOR) GRID NS 3 (RF SIGNAL) 
GRIDS N2 23,4 (SCREEN) GRID N9I (OSCILLATOR GRID) 
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The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
3 are control grids. The rf signal voltage 
is applied to grid No. 1. This grid has a 
remote-cutoff characteristic and is suited 
for control by avc bias voltage. The 
oscillator voltage is applied to grid No. 
3. This grid has a sharp-cutoff character- 
istic and produces a comparatively large 
effect on plate current for a small amount 
of oscillator voltage. Grids Nos. 2 and 4 
are connected together within the tube. 
They accelerate the electron stream and 
shield grid No. 3 electrostatically from 
the other electrodes. Grid No. 5, con- 
nected within the tube to the cathode, 
functions similarly to the suppressor 
grid in a pentode. 

In the converter or mixer stage of a 
television receiver, stable oscillator oper- 
ation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. A 
typical television mixer-oscillator circuit 
is shown in Fig. 79. In such circuits, the 
oscillator voltage is applied to the mixer 
grid by inductive coupling, capacitive 
coupling, or a combination of the two. 

OSCILLATOR 
TUBE x 

*- RF OUTPUT 

actance. The detector section may be 
essentially the same as the FM detector 
illustrated in Fig. 57 and discussed un- 
der Detection. In the afc system, how- 
ever, the output is a 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 com- 
prises the variable reactance section 
(Fig. 80). 

2 11 

OC CONTROL VOLTAGE FROM FREO. DETECTOR 

Tubes containing electrically independ- 
ent oscillator and mixer units in the 
same envelope, such as the 6U8A and 
6X8, are designed especially for this 
application. 

Automatic Frequency Control 
An automatic frequency control 

(afc) circuit provides a means of correct- 
ing automatically the intermediate fre- 
quency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuaed. This correction is made by ad- 
justing the frequency of the oscillator. 
Such a circuit will automatically com- 
pensate for slight changes in rf carrier or 
oscillator frequency as well as for inac- 
curate manual or push-button tuning. 

An afc system requires two sections: 
a frequency detector and a variable re- 

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

Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
cps) at the transmitter. A widely used 
horizontal afc circuit is shown in Fig. 81. 
This circuit, which is often referred to 
as a balanced-phase-detector or phase- 
discriminator circuit, is usually em- 
ployed to control the frequency of a 
multivibrator-type horizontal-oscillator 
circuit. The 6AL5 detector supplies a dc 
control voltage to the grid of the hori- 
zontal-oscillator tube which counteracts 
changes in its operating frequency. The 
magnitude and polarity of the control 
voltages are determined by phase rela- 
tionships in the afc circuit at a given 
moment. 

The horizontal sync pulses obtained 
from the sync-separator circuit are fed 
through a single-triode phase-inverter or 
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phase-splitter circuit to the two diode 
units of the 6AL5. Because of the action 
of the phase-inverter circuit, the signals 

SYNC 
Signals -Uo-K 

FROM PHASE |-i 
INVERTER +J L^r 

REFERENCE VOLTAGE " <• _L' FROM HORIZONTAL > T OUTPUT CIRCUIT  jj > I 

DC CORRECTION 
VOLTAGE TO GRID 
OF HORIZONTAL OSCILLATOR 

Fig. 81 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
phase. A reference sawtooth voltage ob- 
tained from the horizontal output cir- 
cuit is also applied simultaneously to 

both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, causing 
one diode unit of the 6AL5 to conduct 
more heavily than the other, and thus 
producing a correction signal. The sys- 
tem remains balanced at all times, there- 
fore, because momentary changes in 
oscillator frequency are instantaneously 
corrected by the action of the control 
voltage. 

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

The installation of electron tubes 
requires care if high-quality performance 
is to be obtained from the associated 
circuits. Installation suggestions and 
precautions which are generally com- 
mon to all types of tubes are covered in 
this section. Careful observance of these 
suggestions will do much to help the ex- 
perimenter and electronic technician ob- 
tain the full performance capabilities of 
radio tubes and circuits. Additional per- 
tinent information is given under each 
tube type and in the CIRCUIT SEC- 
TION. 

Filament and Heater Power Supply 
The design of electron tubes allows 

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

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

The filament or heater voltage sup- 
ply may be a direct-current source (a 
battery or a dc power line) or an alter- 
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a dc supply to per- 
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans- 
former is used with an ac supply to pro- 

vide the proper filament or heater volt- 
age. Receivers intended for operation on 
both dc and ac power lines have the 
heaters connected in series with a suit- 
able resistor and supplied directly from 
the power line. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

rated amperes of tubes 

Thus, if a receiver having one 6BE6, one 
6BA6, one 6AT6, one 25L6GT, and one 
25Z6GT 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 +2X25 volts) divided by 0.3 am- 
pere (current rating of these tubes), i.e., 
approximately 160 ohms. The wattage 
dissipation in the resistor will be 117 
volts minus 68.9 volts times 0.3 ampere, 
or approximately 14.4 watts. A resistor 
having a wattage rating in excess of this 
value should be chosen. 

When the series-heater connection 
is used in ac/dc receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit. This ar- 
rangement reduces the amount of ac 
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voltage between the heaters and cath- 
odes of these tubes and minimizes the 
hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 82. 

The balanced arrangement described 
above also minimizes heater-grid hum. 
High grid-circuit impedances should be 
avoided, if possible. High heater volt- 
ages should also be avoided because 
heater-cathode hum rises sharply when 

AUDIO DETECTOR 
FIRST AF AMPLIFIER 

I POWER I AMPLIFIER | 
VOLTAGE DROPPING RESISTOR 

117 V. AC OR DC 

Heater-lo-Cathode Connection 
When heater-type tubes are oper- 

ated from ac, their cathodes may be re- 
turned (through resistors, capacitors, or 
other components) to the mid-tap on 
the heater supply winding, to the mid- 
tap of a small resistor (about 50 ohms) 
connected across the winding, or to one 
end of the heater supply winding, de- 
pending on circuit requirements. In all 
circuits, it is important to keep the 
heater-cathode voltage within the maxi- 
mum ratings specified for the tube. 

Heater-type tubes may produce hum 
as a result of conduction between heater 
and cathode or between heater and con- 
trol grid, or by modulation of the elec- 
tron stream by the alternating magnetic 
field surrounding the heater. When a 
large resistor is used between heater and 
cathode (as in series-connected heater 
strings), or when one side of the heater 
is grounded, even a minute pulsating 
leakage current between heater and cath- 
ode can develop a small voltage across 
the cathode-circuit impedance and cause 
objectionable hum. The use of a large 
cathode bypass capacitor is recom- 
mended to minimize this source of hum. 

Much lower hum levels can be 
achieved when heaters are connected in 
parallel systems in which the center-tap 
of the heater supply is grounded or, 
preferably, connected to a positive bias 
source of 15 to 80 volts dc to reduce the 
flow of alternating current. The heater 
leads of the tubes should be twisted and 
kept away from high-impedance circuits. 
The balanced ac supply provides almost 
complete cancellation of the alternat- 
ing-current components. 

the heater voltage is increased above 
the published value. 

Certain tube types are designed es- 
pecially to minimize hum in high-quality, 
high-fidelity audio equipment. Examples 
are the 5879, 7025, and 7199. 

Plate Voltage Supply 
The plate voltage for electron tubes 

is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate- 
voltage value for any tube type should 
not be exceeded if most satisfactory per- 
formance is to be obtained. Plate volt- 
age should not be applied to a tube un- 
less the corresponding recommended 
voltage is also supplied to the grid. 

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

Grid Voltage Supply 
The recommended grid voltages for 

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

In any case, the object is to make 
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the grid negative with respect to the 
cathode by the specified voltage. When 
a C-battery is used, the negative termi- 
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 
the cathode terminal if the tube is of the 
heater-cathode type. If the filament is 
supplied with alternating current, this 
connection is usually made to the cen- 
ter-tap of a low resistance (20-50 ohms) 
shunted across the filament terminals. 
This method reduces hum disturbances 
caused by the ac supply. If bias voltages 
are obtained from the voltage divider of 
a high-voltage dc supply, the grid return 
is connected to a more negative tap 
than the cathode. 

The cathode-biasing method uti- 
lizes the voltage drop produced by the 
cathode current flowing through a re- 
sistor connected between the cathode 
and the negative terminal of the B-sup- 
ply. (See Fig. 83.) The cathode current 
is, of course, equal to the plate current 
in the case of a triode, or to the sum of 
the plate and grid-No.2 currents in the 
case of a tetrode, pentode, or beam 
power tube. Because the voltage drop 
along the resistance is increasingly nega- 
tive with respect to the cathode, the re- 
quired negative grid-bias voltage can be 

1000/3 = 3000 ohms. If the cathode cur- 
rent of more than one tube passes through 
the resistor, or if the tube or tubes em- 
ploy more than three electrodes, the 
total current determines the size of the 
resistor. 

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

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

41" 

1 

R= GRID-BIASING RESISTOR T = FILAMENT TRANSFORMER C = BYPASS CAPACITOR 

obtained by connecting the grid return 
to the negative end of the resistance. 

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

desired grid-bias voltage X 1000 
rated cathode current in milliamperes 

Thus, the resistance required to produce 
9 volts bias for a triode which operates 
at 3 milliamperes plate current is 9 X 

When such a tube having a separate 
suppressor-grid connection is used as an 
rf amplifier, these changes may be mini- 
mized by leaving a certain portion of the 
cathode-bias resistor unbypassed. In 
order to minimize feedback when this 
method is used, the external grid-No.l- 
to-plate (wiring) capacitances should be 
kept to a minimum, the grid No.2 should 
be bypassed to ac ground, and the grid 
No.3 should be connected to ac ground. 

The use of a cathode resistor to 
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obtain bias voltage is not recommended 
for amplifiers in which there is appreci- 
able shift of electrode currents with the 
application of a signal. In such ampli- 
fiers, a separate fixed supply is recom- 
mended. 

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

Examples of this method of bias are 
given in circuits 22-1 and 22-4 in the 
CIRCUIT SECTION. In both of these 
circuits, the audio amplifier type 1U5 or 
12AV6 has a 10-megohm resistor be- 
tween the grid and the negative filament 
or cathode to furnish the required bias 
which is usually less than 1 volt. This 
method of biasing is used principally in 
the early voltage amplifier stages (usu- 
ally employing high-mu triodes) of audio 
amplifier circuits, where the tube dissi- 
pation will not be excessive under zero- 
signal conditions. 

A grid resistor is also used in many 
oscillator circuits for obtaining the re- 
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A relatively low value of 
resistor, 0.1 megohm or less, is used. 
Oscillator circuits employing this method 
of bias are given in circuits 22-1 and 
22-4 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. 84 and 85; (2) from a 
bleeder circuit by means of a potentiom- 
eter as shown in Fig. 86; or (3) from a 
bleeder circuit in which the bleeder cur- 
rent is varied by a tube used for auto- 

matic volume control. The latter circuit 
is shown in Fig. 60. 

In all cases it is important that the 
control be arranged so that at no time 
will the bias be less than the recom- 
mended minimum grid-bias voltage for 
the particular tubes used. This require- 
ment can be met by providing a fixed 
stop on the potentiometer, by connecting 

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

Fig. 86 
A remote-cutoff type of tube should, 
therefore, be used in the controlled 

In most tubes employing a unipo- 
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 
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grid is made more positive, as shown in 
Pig. 87. The value of grid voltage at 
which the grid-current curve intercepts 
the horizontal axis is determined by 
several different physical processes, in- 
cluding an electrothermal effect due to 
the differences in temperature and in 
material composition of the grid and the 
cathode, and by the positive grid cur- 
rent. For values of grid potentials which 

are larger than this intercept, the direc- 
tion of the grid current is positive (i.e., 
from the grid to the cathode). At smaller 
values of grid potential, the direction of 
the grid current is negative (i.e., from 
the cathode to the grid). 

Positive grid current consists of 
electrons emitted from the cathode 
which are intercepted by the control grid. 
Negative grid current, which becomes 
appreciable only when the grid potential 
is more negative than the value of the 
intercept, is a result of the emission of 
electrons from the heated control grid to 
the cathode, the effect of gas molecules 
in the tube, and the influence of leakage 
currents between the grid and cathode 
and the grid and the plate. 

The value of grid potential at the 
intercept of the grid-current curve on 
the horizontal axis (often mistakenly 
called contact potential) may be as high 
as 1volts. If the operating bias of the 
tube is less than this intercept, it is found 
that two effects are present. Direct cur- 
rent flows in the grid circuit, and the 
dynamic input resistance of the tube 
may be relatively low. It is generally de- 
sirable to supply the tube with a value 
of bias sufflciently high so that the oper- 
ating point of the tube is not near the 
value of this intercept. If the value of 

the operating bias is near the value of 
the intercept, care should be taken to 
avoid undesirable effects in the grid cir- 
cuit due to grid current or low input re- 
sistance. 

Screen-Grid Voltage Supply 
The positive voltage for the screen 

grid (grid No.2) of screen-grid tubes 
may be obtained from a tap on a voltage 
divider, from a potentiometer, or from 
a series resistor connected to a high-volt- 
age source, depending on the particular 
tube type and its application.The screen- 
grid voltage for tetrodes should be ob- 
tained from a voltage divider or a poten- 
tiometer rather than through a series 
resistor from a high-voltage source be- 
cause of the characteristic screen-grid 
current variations of tetrodes. Fig. 88 
shows a tetrode with its screen-grid volt- 
age obtained from a potentiometer. 

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

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

This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used in 
resistance-coupled amplifier circuits em- 
ploying pentodes in combination with 
the cathode-biasing method, it mini- 
mizes the need for circuit adjustments. 
Fig. 89 shows a pentode with its screen- 
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grid voltage supplied through a series 
resistor. 

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

in the voltage drop across the series 
resistor in the screen-grid circuit; the 
result is a change in the power output 
and an increase in distortion. The screen- 
grid voltage should be obtained from a 
point in the plate-voltage-supply filter 
system having the correct voltage, or 
from a separate source. 

It is important to note that the 
plate voltage of tetrodes, pentodes, and 
beam power tubes should be applied be- 
fore or simultaneously with the screen- 
grid voltage. Otherwise, with voltage on 
the screen grid only, the screen-grid cur- 
rent may rise high enough to cause 
excessive screen-grid dissipation. 

Screen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older- 
type receivers. Reduced screen-grid volt- 
age lowers the transconductance of the 
tube and results in reduced gain per 
stage. The voltage variation is obtained 
by means of a potentiometer shunted 
across the screen-grid voltage supply. 
(See Fig. 88.) When the screen-grid volt- 
age is varied, it must never exceed the 
rating of the tube. This requirement can 
be met by providing a fixed stop on the 
potentiometer. 

Shielding 
In high-frequency stages having 

high gain, the output circuit of each 
stage must be shielded from the input 
circuit of that stage. Each high-frequency 

stage also must be shielded from the 
other high-frequency stages. Unless 
shielding is employed, undesired feed- 
back may occur and may produce many 
harmful effects on receiver performance. 

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

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

Dress of Circuit Leads 
At high frequencies such as are en- 

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

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

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

Filters 
Feedback effects also are caused in 

radio or television receivers by coupling 
between stages through common volt- 
age-supply circuits. Filters find an im- 
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return the 
signal current through a low-impedance 
path direct to the tube cathode rather 
than by way of the voltage-supply cir- 
cuit. Fig. 90 illustrates several forms of 
filter circuits. Capacitor C forms the 

LEAD . LEAD - t VNAAA/ —-i—VWAA/—f—■- 

I TO CATHODE T TO CATHODE I 
R51 RESISTOR C = BYPASS CAPACITOR 

L = A F OR R F CHOKE, 

low-impedance path, while the choke or 
resistor assists in diverting the signal 
through the capacitor by offering a high 
impedance to the power-supply circuit. 

The choice between a resistor and a 
choke depends chiefly upon the permis- 
sible dc voltage drop through the filter. 
In circuits where the current is small (a 

few milliamperes), resistors are practical; 
where the current is large or regulation 
important, chokes are more suitable. 

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

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

Another important application of 
filters is to smooth the output of a recti- 
fier tube. See Rectification. A smoothing 
filter usually consists of capacitors and 
iron-core chokes. In any filter-design 
problem, the load impedance must be 
considered as an integral part of the fil- 
ter because the load is an important 
factor in filter performance. Smoothing 
effect is obtained from the chokes be- 
cause they are in series with the load and 
offer a high impedance to the ripple volt- 
age. Smoothing effect is obtained from 
the capacitors because they are in paral- 
lel with the load and store energy on the 
voltage peaks; this energy is released on 
the voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are classified 
as choke-input or capacitor-input ac- 
cording to whether a choke or capacitor 
is placed next to the rectifier tube. See 
Fig. 91. 

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

If an input capacitor is used, con- 
sideration must be given to the instan- 

CHOKE-INPUT TYPE FILTER CAPACITOR-INPUt TYPE FILTER 
—o o pTtfTH © «. L L 

fUT mPUT *OM -J- -A- A,,--.— FROM -J- -j- INPUT FROM RECTIFIER TUBE 
FROM RECTIFIER TUBE 

CAPACITOR riLTEft 

INPUT FROM RECTIFIER TUBE 

L* FILTER CHOKE C» FILTER CAPACITOR 
Fig. 91 
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taneous peak value of the ac input volt- 
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break- 
down 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 recti- 
fier tubes occasionally produce a form of 
local interference in radio receivers 
through direct radiation or through the 
power line. This interference is generally 
identified in the receiver as a broadly 
tunable 120-cycle buzz (100 cycles for 
60-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 elimi- 
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of one 
millihenry or more between each plate 
and transformer winding and to connect 
high-voltage, rf bypass capacitors be- 
tween the outside ends of the transformer 
winding and the center tap. (See Fig. 
92.) The rf chokes should be placed with- 
in the shielding of the tube.The rf bypass 

TO AC : POWER LINE < 

ELECTROSTATIC    1  " SHIELD ■*3- 
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capacitors should have a voltage rating 
high enough to withstand the peak volt- 
age of each half of the secondary, which 
is approximately 1.4 times the rms value. 

Transformers having electrostatic 
shielding between primary and second- 
ary are not likely to transmit rf disturb- 
ances to the line. Often the interference 
may be eliminated simply by making 

the plate leads of the rectifier extremely 
short. In general, the particular method 
of interference elimination must be select- 
ed by experiment for each installation. 

Output-Coupling Devices 
An output-coupling device is used 

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

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

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core. 
This construction permits designing each 
winding to meet the requirements of its 
position in the circuit. Typical arrange- 
ments of each type of coupling device 
are shown in Fig. 93. Examples of trans- 
formers for push-pull stages are shown 

LOUDSPEAKER 

TRANSFORMER METHOD 
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CHOKE-COIL METHOD 
Fig. 93 

in several of the circuits given in the 
CIRCUIT SECTION. 

High-Fidelity Systems 
The results achieved from anyhigh- 
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ddelity amplifier system depend to a or 8410, or equivalent cable, 
large degree upon the skill and care with Because power amplifiers and pow- 
which the system is constructed. Im- er-supply units of high-fidelity systems 
proper placement of transformers, other normally dissipate large amounts of heat, 
components, and wiring, and attempts they should be constructed and installed 
to achieve excessive compactness, can in such a manner as to assure adequate 
only result in instability, oscillation, ventilation for the tubes and other corn- 
hum, and other operating difficulties, as ponents. A beam power tube or rectifier 
well as in damage to components by tube should be separated from any other 
overheating. It is important, therefore, tube or component on the same side of 
that construction of high-fidelity am- the chassis by at least tube diam- 
plifier systems be undertaken only by eters. 
persons who have had some experience Power amplifiers and power-supply 
in the layout, mechanical construction, units which are to be installed horizon- 
and wiring of audio equipment. tally (i.e., with the tubes vertical) in 

It is impractical to give specific cabinets or on shelves should be pro- 
construction data for various amplifiers vided with mounting feet, perforated 
and supplementary units because the bottom covers, and a number of small 
best arrangement for each unit or com- holes around each tube socket to permit 
bination of units will depend on the re- relatively cool air to enter from below 
quirements of the user. It is possible, and provide ventilation for the under 
however, to list some general considers- side of the chassis and tubes, 
tions which should be observed in the If a power amplifier, tone-control 
construction of any high-fidelity am- amplifier, and one or more preamplifiers 
plifier system. are to be constructed on the same chassis. 

Any amplifier having two or more the mechanical layout should be planned 
stages should be constructed with a so that the circuits operating at the low- 
straight-line layout so that maximum est signal levels are farthest from the 
separation is provided between the output stage and power supply. Ampli- 
signal input and output circuits and ter- fier units which normally operate at com- 
minals. Power-supply connections, par- parable signal levels but are not used 
ticularly those carrying ac, should be simultaneously (such as preamplifiers for 
isolated as far as possible from signal tape pickup heads and magnetic phono- 
connections, especially from the input graph pickups) may be installed side by 
connection. Signal-carrying conductors, side on the same chassis without danger 
even when shielded, should not be cabled of interaction. Units which operate si- 
together with power-supply conductors, multaneously, however (such as the chan- 
Intemal wiring for ac-operated tube nels of a stereophonic system), should 
heaters, switches, pilot-light sockets, not be installed side by side on the same 
and other devices, should be twisted and chassis without careful consideration to 
placed flat against the chassis. All con- placement of components and wiring, 
nections to the ground side of the circuit and the possible use of shielding to pre- 
in each unit should be made to a common vent interaction, 
bus of heavy wire. This bus should be When an amplifier, preamplifier, 
connected to the chassis only at the point mixer, or other unit requiring heater 
of minimum signal voltage, i.e., at the power is located more than five or six 
signal-input terminal of the unit. feet from its power-supply unit, the 

All internal wiring that carries sig- heater-current conductors in the power- 
nal voltages should be as short as pos- supply cable must be large enough to 
sible, and as far as possible above the assure that each tube receives its rated 
chassis, to minimize losses at the higher heater voltage. In cases where very large 
audio frequencies due to stray shunt heater currents or very long power-sup- 
capacitance. All connections between ply cables are involved, it may be de- 
units should be made with shielded cable sirable to install a heater-supply trans- 
having a capacitance of not more than former on or near the amplifier unit. If 
30 picofarads per foot, such as Alpha such a transformer is installed on or near 
Type 1249 or 1704, Belden Type 8401 a preamplifier for a magnetic-tape pick- 
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up bead, a magnetic phonograph,pickup, 
or a dynamic microphone, the trans- 
former should be completely shielded 
and positioned to prevent its field from 
inducing hum in the pickup! device. 

High-Voltage Considerations for 
Television Picture Tubes 

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

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

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

It is recommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur- 
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes may 
be cleaned with a soapless detergent, 
such as Dreft, then rinsed with clean 
water, and immediately dried. 

Corona Considerations. A high- 
voltage system may be subject to corona, 
especially when the humidity is high, 
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unless suitable precautions are taken. 
Corona, which is an electrical discharge 
appearing on the surface of a conductor 
when the voltage gradient exceeds the 
breakdown value of air, causes deterio- 
ration of organic insulating materials 
through formation of ozone, and induces 
arc-over at points and sharp edges. Sharp 
points or other irregularities on any part 
of the high-voltage system may increase 
the possibility of corona and should be 
avoided. 

In the metal-shell picture tubes, the 
metal lip at the maximum diameter has 
rounded edges to prevent corona. Ade- 
quate spacing between the lip and any 
grounded element in the receiver, or be- 
tween the small end of the metal shell 
and any grounded element, should be 
provided to preclude the possibility of 
corona. Such spacing should not be less 
than 1 inch of air. Similarly, an air space 
of 1 inch, or equivalent, should be pro- 
vided around the body of the metal 
shell. As a further precaution to prevent 
corona, the deflecting-yoke surface on 
the end adjacent to the shell should pre- 
sent a smooth electrical surface with 
respect to the small end of the metal 
shell or the ultor terminal of all-glass 
tubes. 
Picture-Tube Safety Considerations 

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

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

X-Ray Radiation Precautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
Mlovolts without producing harmful 
x-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary. 
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of Tube Data 

The tube data given in the follow- 
ing TUBE TYPES SECTION include 
ratings, typical operation values, char- 
acteristics, and characteristic curves. 

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

Ratings are established on electron 
tube types to help equipment designers 
utilize the performance and service capa- 
bilities of each tube type to best advan- 
tage. Ratings are given for those charac- 
teristics which careful study and experi- 
ence indicate must be kept within cer- 
tain limits to insure satisfactory per- 
formance. 

Three rating systems are in use by 
the electron-tube industry. The oldest 
is known as the Absolute Maximum 
system, the next as the Design Center 
system, and the latest and newest as the 
Design Maximum system. Definitions of 
these systems have been formulated by 
the Joint Electron Tube Engineering 
Council (JETEC)* and standardized by 
the National Electrical Manufacturers 
Association (NEM A) and the Electronic 
Industries Association (ElA) as follows: 

Absolute Maximum ratings are lim- 
iting values which should not be ex- 
ceeded with any tube of the specified 
type under any condition of operation. 
These ratings are used only in rare in- 
stances for receiving types, but are gen- 
*Now identified as the Joint Electron Device En* 
gineering Council (JEDEC). 

erally used for transmitting and indus- 
trial types. 

Design Center ratings are limiting 
values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under normal operating condi- 
tions. These ratings, which include al- 
lowances for normal variations in both 
tube characteristics and operating con- 
ditions, were used for molt receiving 
tubes prior to 1957. Unless specified 
otherwise, ratings given in the TUBE 
TYPES SECTION are based on the 
Design Center System. 

Design Maximum ratings are limit- 
ing values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under any conditions of opera- 
tion. These ratings include allowances 
for normal variations in tube character- 
istics, but do not provide for variations 
in operating conditions. Design Maxi- 
mum ratings were adopted for receiving 
tubes in 1957. 

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

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

SUPftjr VOLTS 

Ef* RATED HEATER VOUTAGC 
If" RATED HEATER CURRENT 
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resistance having a value 3 times the 
nominal heater operating resistance 
(R = 3 Ei/Ij), and a voltage having a 
value 4 times the rated heater voltage 
(V = 4 Et) is then applied. The warm-up 
time is determined when E = 0.8 Ei. 

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

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

When the screen-grid voltage is sup- 
plied through a series voltage-dropping 
resistor, the maximum screen-grid volt- 
age rating may be exceeded, provided 
the maximum screen-grid dissipation 
rating is not exceeded at any signal con- 
dition, and the maximum screen-grid 
voltage rating is not exceeded at the 

maximum-signal condition. Provided 
these conditions are fulfilled, the screen- 
grid supply voltage may be as high as, 
but not above, the maximum plate volt- 
age rating. 

For certain voltage amplifier types, 
as listed in the data section, the maxi- 
mum permissible screen-grid (grid-No.2) 
input varies with the screen-grid voltage, 
as shown in Fig. 95. (This curve cannot 
be assumed to apply to types other than 
those for which it is specified in the data 
section.) Full rated screen-grid input is 
permissible at screen-grid voltages up to 
50 per cent of the maximum rated screen- 
grid supply voltage. From the 50-per- 
cent point to the full rated value of sup- 
ply voltage, the screen-grid input must 
be decreased. The decrease in allowable 
screen-grid input follows a curve of the 
parabolic form. This rating chart is use- 
ful for applications utilizing either a 
fixedscreen-gridvoltageoraseriesscreen- 
grid voltage-dropping resistor. When a 
fixed voltage is used, it is necessary only 
to determine that the screen-grid input 
is within the boundary of the operating 
area on the chart at the selected value 
of screen-grid voltage to be used. When 
a voltage-dropping resistor is used, the 

THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N22 I N2 4 ARE 
CONNECTED TOGETHER WITHIN THE TUBE 

AREA OF 
PERMISSIBLE OPERATION 

20 40 60 60 100 GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF MAX. GRID-N22 SUPPLY VOLTAGE RATING 92CM-7586TVI Fig. 95 
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minimum value of resistor that will as- 
sure tube operation within the boundary 
of the curve can be determined from the 
following relation: 

ti Eci (Eccs—Eci) 
Rg! = pS  

where Rgj is the minimum value for the 
voltage-dropping resistor in ohms, Ecj is 
the selected screen-grid voltage in volts, 
Eccs is the screen-grid supply voltage in 
volts, and Pcs is the screen-grid input in 
watts corresponding to Ecs. 

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

Maximum 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 dissipa- 
tion of that type. Under operating con- 
ditions involving a rapidly repeating 
duty cycle (steady load), the average 
plate current may be measured with a 
dc meter. 

The nomograph shown in Fig. 96 
can be used to determine tube voltage 
drop or plate current for any diode unit 
when values for a single plate-voltage, 
plate-current condition are available 
from the data. It can also be used to 
compare the relative perveance (G=Ib/ 
Eb 3/2) of several diodes. Perveance can 
be considered a figure of merit for di- 
odes; high-perveance units have lower 
voltage drop at a fixed current level. 

Tube voltage drop or plate current 
for a specific diode unit can be deter- 
mined as follows: First, convenient values 
are selected for the plate-voltage and 
plate-current scales of the nomograph. 
The published plate-current and plate- 
voltage values are then located on the 
scales and connected with a straight 
edge. The intersection of the connect- 
ing line with the perveance scale is then 
used as a pivot point to determine the 
value of tube voltage drop correspond- 
ing to a desired current value, or the 
value of plate current corresponding to 
a desired tube voltage drop. Because the 
pivot point for a specific diode unit rep- 

resents its perveance, the pivot points 
for several units (plotted to the same 
scales) can be used to compare their 
relative perveance. 

For example, type 5U4GB has a 
tube voltage drop (per plate) of 44 volts 
at a plate current of 225 milliamperes. 

Convenient scales for this type are from 
1 to 100 volts for plate voltage and from 
10 to 1000 milliamperes for plate cur- 
rent. The points 44 volts and 225 milli- 
amperes are then connected with a 
straight line to determine the pivot point. 
Using this pivot point, it is easy to de- 
termine such values as a plate current 
of 150 milliamperes at a tube voltage 
drop of 33 volts, or a voltage drop of 25 
for a current of 100 milliamperes. 

For readings in the order of one 
volt and/or one milliampere, the nomo- 
graph is not accurate because of the 
effects of contact potential and initial 
electron velocity. 

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

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

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

Referring to Fig. 97, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because B is negative. At the in- 
stant plate A is positive, the filament is 
positive (at high voltage) with respect to 
plate B. The voltage between the posi- 
tive filament and the negative plate B is 

Fie. 97 
in inverse relation to that causing cur- 
rent flow. The peak value of this voltage 
is limited by the resistance and nature 
of the path between plate B and fila- 
ment. The maximum value of this volt- 
age at which there is no danger of break- 
down of the tube is known as maximum 
peak inverse voltage. 

The relations between peak inverse 
voltage, rms value of ac input voltage, 
and dc output voltage depend largely on 
the individual characteristics of the rec- 

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

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

The Rating Chart for full-wave 
rectifiers presents graphically the rela- 
tionships 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 pres- 
entation provides for considerable lati- 
tude in choice of operating conditions. 

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

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

Typical Operation Values. Values 
for typical operation are given for many 
types in the TUBE TYPES SECTION. 
These typical operating values are given 
to show concisely some guiding informa- 
tion for the use of each type. These val- 
ues should not be confused with ratings, 
because a tube can be used under any 
suitable conditions within its maximum 
ratings, according to the application. 

The power output value for any 
operating condition is an approximate 
tube output—that is, plate input minus 
plate loss. Circuit losses must be sub- 
tracted from tube output in order to 
determine the useful output. 

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

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

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

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

Hum and noise characteristics of 
high-fidelity audio amplifier tube types 
such as the 7025 and the 7199 are tested 
in an amplifier circuit such as that shown 
in Fig. 98. The output of the test circuit 
is fed into a low-noise amplifier. The 

-yVW-OB+  
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Fig. 98 

bandwidth of this amplifier depends on 
the characteristic being measured. If 
hum alone is being tested, a relatively 
narrow bandwidth is used to include both 
the line frequency and the major har- 
monics generated by the tube under test. 
In noise or combination hum-and-noise 
measurements, the bandwidth is defined 
in the registration of the tube type. 

The amplifier gain is calibrated so 
that the vacuum-tube voltmeter meas- 
ures hum and noise in microvolts refer- 
enced to the grid of the tube under test. A 
pentode can also be evaluated in this 
manner by the addition of a screen-grid 
supply adequately bypassed at the tube 
screen-grid pin connection. Power-sup- 
ply ripple at the plate of the tube under 
test must be negligible compared to its 
hum and noise output. Extraordinary 
shielding of both the test socket and the 
associated operating circuit is required 
to minimize capacitances between heater 
leads and high-impedance connections. 

The test-circuit components are de- 
termined by the tube type being tested 
and the type of hum to be controlled. 
Heater-cathode hum can be eliminated 
from the measurement by closing Si. 
The circuit can also be made more or 
less sensitive to heater-grid hum by in- 
creasing or decreasing the grid resistance 
Rg. No circuit changes aflect the com- 
ponent of magnetic hum generated by 
the tube. 
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Application Guide 

for RCA Receiving Tubes 

In the Application Guide on the fol- Where applicable, tubes are designated 
lowing pages, RCA receiving tubes are as sharp-, semiremote, or remote-cutoff on 
classified in two ways: (a) by function, the basis of the ratio, in per cent, of the 
and (b) by structure (diode, triode, etc.). negative control-grid voltage to the 
The functional classification covers 38 screen-grid voltage (or, for triodes, the 
principal types of application, as listed plate voltage) as given in the character- 
below. istics or typical operation values. These 

Tube types are grouped by struc- terms are defined as follows: sharp, less 
ture under each classification; they are than 10 per cent; semiremote, 10 or more, 
also keyed to indicate miniature, octal, but less than 20 per cent; remote, 20 per 
nuvistor, and novar types. cent or more. 

Triodes are designated as low-, me- For more complete data on these 
dium-, or high-mu types on the following types, refer to the TECHNICAL DATA 
basis: low, less than 10; medium, 10 or FOR RCA RECEIVING TUBES start- 
more, but less than 50; high, 50 or more, ing on page 83. 

APPLICATIONS: 
1. Audio-Frequency 13. Discriminators 26. Phase Inverters 

Amplifiers 14. Frequency Dividers 27. Phase Splitters 
2. Automatic Gain Control 15. FM Detectors 28. Radio-Frequency 

(AGC and AVC) Circuits ig. Gated Noise, AGC, and Amplifiers 
3. Burst Amplifiers Sync Amplifiers 29. Reactance Circuits 
4. Cathode-Drive RF Ampli- 17. Harmonic Generators 30. Rectifiers 

fiers (Grounded-Grid) 18. Horizontal-Deflection 31. Regulators 
5. Color Killers Circuits 32. Relay Control Circuits 
6. Color Matrixing Circuits 19. Intermediate-Frequency 33. Sync Amplifiers 
7. Complex-Wave Amplifiers 34. Sync Clippers 

Generators 20. Limiters 35. Sync Separators 
8. Converters 21. Mixers RF 35. Tuning Indicators 
9. Dampers 22. Mixer-Oscillators—RF 37. Vertical-Deflection 

10. Demodulators (Color TV) 23. Multivibrators Circuits 
11. Detectors 24. Noise Inverters 38. Video Amplifiers 
12. DC Restorers 25. Oscillators 

1. AUDIO-FREQUENCY 
AMPLIFIERS 

Voltage Amplifiers 
Medium-Mu Triode with Twin Diode 
• 6BF6 •12BF6 o12SR7 
o 6SR7 

Medium-Mu Triode—Sharp-Cutoff Pentode 
• 71991 

Medium-Mu Twin Triode 
• 5J6 • 7AU7 o 12SN7GTA 
• 6J6A • 9AU7 • 19J6 
o 6SI\7GTB • 12AU7A 

High-Mu Triode 
o12SF5 

High-Mu Triode with Twin Diode 
• 3AV6 • 6CN7 o 12SQ7 
• 4AV6 o 6SQ7 o 12SQ7GT 
• 6AT6 o 6SQ7GT •14GT8 
•6AV6 •12AT6 •18FY6 
•6BN8 •12AV6 •18FY6A 

High-Mu Triode with Triple Diode 
• 5T8 • 6T8A • 19T8 

High-Mu Twin Triode 
• 6EU71 •12AZ7 o 12SL7GT 
o 6SL7GT • 12AZ7A • 20EZ7 
• 12AX71 •12BZ7 •7025 + 
• 12AX7A + 

• Miniature o Octal >INuvistor ► INovar f For high-fidelity equipment. 
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Sharp-Cutoff Pentode 
• 3DT6A* •6DT6A* •5879 f 
• 4DT6A* • 6GX6* • 75431 
• 5GX6* •6nZ6* 

Kemo^.e-Cutoff Pentode with Diode 
•12CR6 

Power Amplifiers 
Power Triode 

2A3 
Beam Power Tube 
• 5AQ5 o 6L6GC t •25F5A 
• 5CZ5 06V6 • 34GD5 
o 5V6GT o 6V6GTA • 34GD5A 
•6AQ5A o 6W6GT • 35B5 
• 6AS5 06Y6G • 35C5 
• 6CM6 •12AB5 0 35L6GT 
« 6CU5 • 12AQ5 • 5065 
• 6CZ5 •12CA5 • 50C5 
o 6DG6GT • 12CU5/12C5 0 50FE5 
• 6DS5 012L6GT 0 50L6GT 
» 6GC5 012V6GT • 6973 f 
o 6FE5 0 12W6GX o7027At 
o 6L6 • 25C5 0 74081 
o 6L6GB f 

Power Pentode 
• 6BQ5 • 8BQ5 • 50FK5 
• 6EH5 • 12EH5 • 60FX5 
o 6F6 • 25EH5 • 7X89 f 
• 6GK6 • 35EH5 • 78681 
o 6K6GT •50EH5 

2. AUTOMATIC GAIN CONTROL 
CIRCUITS (AGC & AVC) 

Diode—Sharp-Cutoff Pentode 
• 6KL8 • 12KL8 

Diode—Remote-Cutoff Pentode 
• 6EQ7 • 12EQ7 • 20EQ7 

Twin Diode—Medium Mu Triode 
•6BF6 •12BF6 o12SR7 
o 6SR7 

Twin Diode—High-Mu Triode 
• 3AV6 o 6SQ7 o 12SQ7 
• 4AV6 o6SQ7GT o 12SQ7GT 
• 6AT6 •12AT6 •18FY6 
• 6AV6 •12AV6 •18FY6A 

Medium-Ma Triode—Sharp-Cutoff Pentode 
• 5AIV8 •6BA8A • 6CU8 
• 5GH8 • 6BH8 • 6GH8 
• 6AN8A • 6CH8 • 6GH8A 
• 6AZ8 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • SAWS A • 8JV8 
»6JV8 

• Miniature o Octal > Nuvistor 

Sharp-Cutoff Twin Pentode 
«3BU8 • 4BU8 • 6BU8 
• 3GS8 • 4GS8 • 6HS8 

3. BURST AMPLIFIERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
• SEAS • 6EA8 • 6GH8A 
• 5GH8 • 6GH8 

High-Mu Triode with Twin Diodes 
• 6BN8 

4. CATHODE-DRIVE RF AMPLI- 
FIERS (GROUNDED-GRID) 

Medium-Mu Triode 
• 6BC4 

Medium-Mu Twin Triode 
•4BC8 •5BK7A •6BQ7A 
• 4BQ7A • 5BQ7A • 6BS8 
•4BS8 •6BC8 *6627 
• 4BZ7 •6BK7A • 6FW8 

High-Mu Triode 
> 2CW4 • 6AB4 I>6DS4 
t> 2DS4 > 6CW4 
High-Mu Twin Triode 

• 6DT8 •12AZ7 •12DT8 
• 12AT7 •12AZ7A 

5. COLOR KILLERS 
Quadruple Diode 
• 6JU8 

6. COLOR MATRIXING CIRCUITS 
Medium-Mu Twin Triode 
• 6CG7 •6GU7 •8FQ7 
• 6FQ7 •8CG7 •12BH7A 

7. COMPLEX-WAVE GENERA- 
TORS 

High-Mu Twin Double-Plate Triode 
• 12FQ8 

Sharp-Cutoff Twin-Plate Tetrode—Diode 
• 6FA7 

Sharp-Cutoff Three-Plate Tetrode—Diode 
• 6KM8 

Three-Plate Tetrode—Medium-Mu Triode 
• 6FH8 

• Novar * Dual-control grids f For high-fidelity equipment 

76 



Application Guide • 

8. CONVERTERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
• 5EA8 • 5X8 • 6KE8 
•5GH8 •6EA8 •6U8A 
•5KE8 •6GH8 •6X8 
• 5U8 • 6GH8A • 19X8 

High-Mu Twin Triode 
• 6DT8 • 12AZ7 • 12DT8 
• 12AT7 • 12AZ7A 

Sharp-Cutoff Pentode 
• 6AU6 • 12AU6 •18GD6A 

Pentagrid 
• 6BA7 •12BA7 o 12SA7GT 
•6BE6 •12BE6 •18FX6 
o 6SA7 o 12SA7 • 18FX6A 
o 6SA7GT 

9. DAMPERS 
Half-Wave (Diode) 

o 6AU4GTA 
o 6AX4GT 
o 6AX4GTB 
► 6AY3 
► 6BA3 
► 6BH3 
► 6BS3 
o 6CQ4 
o 6DA4 
o 6DE4 
o 6DM4 
► 6DW4 

o 6W4GT 
o 12AX4GTA 
o12AX4GTB 
► 12AY3 
► 12BS3 
o 121)1 
o 12DM4 
o 17AX4GT 
o17AX4GTA 
► 17AY3 
► 17BH3 

► 17BS3 
o 17D4 
o 17DE4 
o 17DM4 
o 19AU4 
o 19AU4- 

GTA 
► 22BH3 
o 22DE4 
o 25AX4- 

GT 

Twin Diode—Medium-Mu Triode 

Twin Diode—High-Mu Triode 
•3AV6 •6CN7 
• 4AV6 o 6SQ7 
• 6AT6 o 6SQ7GT 
• 6AV6 • 12AT6 
• 6BN8 •12AV6 

Triple Diode 
• 6BJ7 

Triple Diode—High-Mu Triode 
•5T8 •6T8A 

Quadruple Diode 
• 6 JUS 

Sharp-Cutoff Pentode 
• 3DT6A* • 5GX6* 
•4DT6A* •6DT6A* 

12. DC RESTORERS 
Diode—Sharp-Cutoff Pentode 
• SAMS •6AM8A 
• 5AS8 

10. DEMODULATORS (COLOR TV) 
Medium-Mu Twin Triode 
• 12BH7A 

High-Mu Twin Triode 
• 12AZ7 • 12AZ7A 

Sharp-Cutoff Pentode 
• 6GY6 

Pentagrid Amplifier 
• 6BY6 

11. DETECTORS 
Diode—Sharp-Cutoff Pentode 
• SAMS • 6AM8A • 6KL8 
• SAS8 • 6 ASS • 12KL8 

Diode—Remote-Cutoff Pentode 
• 6EQ7 • 12EQ7 • 20EQ7 
• 12CR6 

• 6GX6* 
• 6HZ6* 

Twin Diode 
• SALS 
• 6AL5 

o 6H6 
• 12AL5 

Triple Diode 
• 6BJ7 

13. DISCRIMINATORS 

Twin Diode 
• SALS •6AL5 

Twin Diode—High-Mu Triode 
• 6BN8 •14GT8 

Triple Diode—High-Mu Triode 
•5T8 •6T8A 

Beam Tube 
• 3BN6 • 4B1V6 

FM Quadrature-Grid 
Sharp-Cutoff Pentode 
• 3DT6A* • 5GY6* 
•4DT6A* •6DT6A* 
• 5GX6* •6GX6# 

Beam Tube 
• 3BN6 • 1BN6 

Horizontal AFC 
Twin Diode—High-Mu Triode 
• 6BN8 • 6CN7 

14. FREQUENCY DIVIDERS 
High-Mu Twin Double-Plate Triode 
• 12FQ8 

• 6GY6* 
• 6HZ6* 

* Dual-control grids 

77 



RCA Receiving Tube Manual \ 

15. FM DETECTORS 
(See 13. DISCRIMINATORS) 

16. GATED NOISE, AGC, AND 
SYNC AMPLIFIERS 

Higli-Mu Triode—Sharp-Cutoff Pentode 
• 6KA8 • 8KA8 

Sharp-Cutoff Pentode 
• 6GY6* 

Pentagrid Amplifier 
• 3BY6 • 6BY6 • 6CS6 
• 3CS6 

17. HARMONIC GENERATORS 
(See 7. COMPLEX-WAVE GENERATORS) 

18. HORIZONTAL-DEFLECTION 
CIRCUITS 

Oscillators 
Medium-Mu Triode—'Sharp-Cutoff Pentode 

• 5GH8 • 6GH8 •6GH8A 
Medium-Mu Twin Triode 
• 6CG7 • 8CG7 • 12AU7 
• 6FQ7 • 8FQ7 • 12BH7A 
o 6SN7GTB • 9AU7 0 12SN7- 
• 7AU7 GTA 

Amplifiers 
Beam Power Tube 

o 6AU5GT 06GW6 0 17BQ6- 
o6AY5GA 9 6JB6 GTB 
06BG6A > 6JE6 0 17DQ6B 
0 6BQ6GTB/ 0 12AVSGA ► 17GJ5 

6CU6 0 12BQ6GTB/ ► 17GT5 
0 6CB5A 12CU6 0 17GW6 
0 6CD6GA 0 12DQ6A ► 17JB6 
06DN6 0 12DQ6B ► 22JG6 
o6DQ5 9 12GJ5 0 25AV5GA 
0 6DQ6B 9 12GT5 0 25BQ6. 
06EX6 0 12GW6 GTB/25CU6 
* 6GJ5 »12JB6 0 25CD6GB 
» 6GT5 0 25DN6 

19. INTERMEDIATE-FREQUENCY 
AMPLIFIERS 

Medium-Mu Triode—Sharp-Cutoff Tetrode 
• 5CQ8 • 6CQ8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
• SANS •6AZ8 vfiCUS 
• 6AN8A • 6BH8 • 6CX8 
• 6AU8A • 6CH8 • 8CX8 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 6KV8 • 8JV8 
• 6GN8 • 8AW8A • 10HF8 
• 6HF8 •8GN8 •11KV8 
• 6JV8 

Sharp-Cutoff Pentode 
• 3AU6 
• 3CB5 
• 3CB6 
• 3CF6 
• 3DK.6 
• 3JC6 
• 3JD6" 
• 4AU6 
• 4CB6 
• 4EW6 
• 4JC6 
• 4JD6" 

• 5EW6 
o 6AB7 
o 6AC7 
• 6AG5 
• 6AII6 
• 6AK5 
• 6AU6 
•6AU6A 
• 6BC5 
• 6CB6 
•6CB6A 
• 6CF6 

Sharp-Cutoff Pentode with Diode 
• SAMS • 6AM8A • 6KL8 
• 5 ASS • 6 ASS • 12KL8 

Semiremote-Cutoff Pentode 
• 3BZ6 • 6EH7 • 6JH6 
• 4BZ6 • 6GM6 • 12BZ6 
• 5GM6 • 6HR6 • 19HR6 
• 6BZ6 

Remote-Cutoff Pentode 
• 6BA6 • 12BA6 • 18FW6 
o 6SK7 o 12SK7 • 18FW6A 
o 6SK7GT o 12SK7GT 

Remote-Cutoff Pentode with Diode 
• 6EQ7 •12EQ7 •20EQ7 

20. LIMITERS 
Beam Tube 
• 3BN6 • 4BN6 • 6BN6 

Sharp-Cutoff Pentode 
• 3AU6 afiGXfi • 12AU6 
• 4AIT 4 •6HS6 o 12SH7 
• 5GX6 • 6HZ6 • 19HS6 
• 6AU6A o 6SH7 

Sharp-Cutoff Pentode with Diode 
• 6KL8 • 12KL8 

21. MIXERS—RF 
Medium-Mu Twin Triode 
• 5J6 •12AV7 9 1.916 
• 6J6A 

High-Mu Triode 
> 2CW4 • 6AB4 t> 6CW4 

22. MIXER-OSCILLATORS—RF 
Medium-Mu Triode—Sharp-Cutoff Tetrode 
• 5CL8A •6CL8A • 6CQ8 
• 5CQ8 

• Miniature o Octal > Nuvistor ► Novar 
* Dual-control grids 

m Approaches semiremote-cutoff characteristic; 
used in first-if amplifier applications 
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High-Mu Twin Triode 
• 12AX7 • 12AX7A 

26. PHASE INVERTERS 

Medium-Mu Triode—Sharp-Cutoff Pentode 
• SATS • 5U8 • 6FG7 
• 5B8 • 5X8 • 6K.E8 
• 5BR8 • 6AT8A • 6U8A 
•5CG8 •6BR8A •6X8 
•SEAS •6CG8A •19EA8 
• 5KE8 • 6EA8 • 19X8 

High-Mu Twin Triode 
• 6DT8 • 12AT7 •12DT8 

T riode-Hexode 
o 6K8 o12K8 

23. MULTIVIBRATORS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
• 5GH8 •6GH8 •6GH8A 

Medium-Mu Twin Triode 
• 6CG7 • 7AU7 o 12SN7- 
• 6GU7 • 9AU7 GTA 
o 6SN7GTB • 12AU7A 

High-Mu Twin Triode 
• 12AX7 • 12AX7A 

24. NOISE INVERTERS 
High-Mu Triode—Sharp-Cutoff Pentode 
• 6KA8 •8KA8 

Sharp-Cutoff Pentode 
• 6GY6* 

25. OSCILLATORS 
Radio Frequency—UHF 
Medium-Mu Triode 
•2AF4B •3AF4A •6AF4A 
> 2DV4 -SDZA > 6DV4 
•2DZ4 •6AF4 •6DZ4 

Radio Frequency—VHF 
Medium-Mu Twin Triode 
• 5J6 • X2AV7 • 19J6 
• 6J6A 

High-Mu Triode 
• 6AB4 

Power Triode 
• 6C4 (Class C) 

Low Frequency, Sweep Type 
Medium-Mu Triode—Sharp-Cutoff Pentode 
• 5AN8 •6BA8A •6CU8 
• 6AN8A • 6BH8 • 6CX8 
• 6AU8A •6CH8 • 8CX8 
• 6AZ8 

High Mu Triode with Twin Diode 
•6BN8 •6CN7 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 8A W8A 

Medium-Mu Triode—High-Mu Triode 
• 12DW7 

Medium-Mu Twin Triode 
• 6CG7 • 7AU7 o 12SN7- 
• 6GU7 • 9AU7 GTA 
o 6SIV7GTB • 12AU7A 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 6HF8 • 8GN8 
• 6EB8 • 8AW8A • 10HF8 
• 6GIV8 • 8EB8 

High-Mu Twin Triode 
o 6SC7 •12AX7A 0 3 2SL7GT 
o 6SL7GT o 12SC7 • 7 U25 
• 12AX7 

Medium-Mu Triode—Sharp-Cutoff Tetrode 
• 5CQ8 • 6CQ8 

Medium-Mu Triode—-Sharp-Cutoff Pentode 
• SANS • 6BA8A • 6CU8 
• 6AN8 • 6CH8 •7199 
• 6AZ8 

Medium-Mu Triode 
•2BN4A •6BC4 •6BN4A 
• 3BN4A 

Medium-Mu Triode—Sharp-Cutoff Tetrode 
•5CQ8 •6CQ8 

Medium-Mu Twin Triode 
• 4BC8 • 5J6 • 6BZ7 
• 4BQ7A • 6BC8 • 6FW8 
• 4BS8 • 6BK7B • 6J6A 
• 4BZ7 •6BQ7A •12AV7 
• 5BK7A • 6BS8 • 19J6 
• 5BQ7A 

High-Mu Triode 
> 2CW4 • 6AB4 • 6FHS 
> 2DS4 > 6CW4 • 6FQ5A 
• 2FH5 > 6DS4 • 6GK5 
• 3GK5 • 6ER5 H3CW4 

High-Mu Twin Triode 
• 6DT8 • 12AZ7A • 12DT8 
•12AZ7 

► Novar * Dual-control grids 
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High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 8AW8A 

28. RADIO-FREQUENCY 
AMPLIFIERS 

27. PHASE SPLITTERS 

• Miniature o Octal > Nuvietor 
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Power Triode 
• 6C4 (Class C) 

Sharp-Cutoff Tetrode 
• 2CY5 • 6CY5 • 6FV6 
• 3CY5 

Sharp-Cutoff Pentode 
•3AU6 •6AK5 •6DE6 
• 3BC5 aeAUeA o 6SH7 
• 3CB6 •61JC5 o 6SJ7 
• 3CF6 • 6BH6 • 12AU6 
• 4AU6 • 6CB6 • 12AW6 
• 4CB6 •6Cit6A o 12SH7 
o 6AB7 •6CF6 o12SJ7 
o 6AC7 •6DC6 •18GD6A 
• 6AG5 

Sharp-Cutoff Pentode with Diode 
• 6KL8 • 12KL8 

Semiremote-Cutoff Pentode 
o 6SG7 o 12SG7 

Remote-Cutoff Pentode 
• 3BA6 o 6SK7GT el2SK7GT 
• 6BA6 • 12BA6 • 18FW6 
• 6BJ6 o 12SK7 slSFWeA 
o 6SK7 

Remote-Cutoff Pentode with Diode 
• 6EQ7 •12EQ7 • 20EQ7 

29. REACTANCE CIRCUITS 

Medium-Mu Triode—Sharp-Cutoff Pentode 
• 5AN8 •6AZ8 • 6CH8 
•6AN8A •6BA8A •6CU8 

High-Mu Triode with Twin Diodes 
• 6CN7 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 8AW8A 

30. RECTIFIERS 

Power-Supply Types—Vacuum 
Half-Wave (Diode) 
• 35W4 • 36AM3A • 50DC4 
o 35Z5GT • 36AM3B 

Full-Wave (Twin Diode) 
o 3DG4 o 5V3A o 5Z4 
o 5AS4A o 5VG4 o 6AXSGT 
► 5BC3 o 5V4GA • 6CA4 
o 5DJ4 o 5XG4 *6X4 
o 5U4G o 5Y3GT o6X5GT 
o 5U4GB o 5Y4GT • 12X4 

• Miniature 0 Octal 

Tube Manual ===== 

High-Voltage Types {For rf-rectifier or 
pulsed low-current applications)—Vacuum 

Half-Wave (Diode) 
o 1B3GT o IKS • 3A2 
o 1G3GT/ • 1V2 o 3A3 

1B3GT •1X2B o 3B2 
o 1J3 

31. REGULATORS 

High-Voltage, Low Current 
Sharp-Cutoff Beam Triode 

o 6BK4 

32. RELAY CONTROL CIRCUITS 

Medium-Mu Twin Triode 
•12FV7 

High-Mu Twin Triode 
• 6EV7 

33. SYNC AMPLIFIERS 

Medium-Mu Triode—Sharp-Cutoff Pentode 
•6AU8A •6CXS •8CX8 
• 6AZ8 

Medium-Mu Twin Triode 
• 6CG7 •7AU7 •12AU7A 

High-Mu Triode with Twin Diode 
• 6CN7 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 8AW8A • 8JY8 
• 6JV8 

High-Mu Twin Triode 
•12BZ7 

34. SYNC CLIPPERS 

Medium-Mu Triode—Sharp-Cutoff Tetrode 
• 5CQ8 • 6CQ8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
•5AN8 •6AZ8 •6CX8 
• 6AN8A • 6CH8 • 8CX8 
• 6AU8A • 6CU8 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A • 6JV8 • 8GN8 
• 6EB8 • SAWS A • 8JV8 
• 6GW8 • 8EB8 • 10018 
• 6HF8 

High-Mu Twin Triode 
•12BZ7 

t> Nuvistor fr ISovar 
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Sharp-Cutoff Twin Pentode 
•3BU8 •4BU8 •6BU8 
• 3GS8 • 4GS8 • 6HS8 

Pentagrid Amplifier 
• 3BY6 • 6BY6 • 6CS6 
• 3CS6 

35. SYNC SEPARATORS 
Medium-Mil Triode—Sharp-Cntoff Tetrode 
• 5CQ8 • 6CQ8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
• SANS • 6AZ8 • 6GH8 
• 5GH8 •6CH8 •6GH8A 
•6AN8A •6CU8 •8CX8 
•6AU8A •6CX8 

Medium-Mu Twin Triode 
• 6CG7 •TAUT •12AUTA 

High-Mu Triode with Twin Diode 
• 6CNT 

High-Mu Triode—-Sharp-Cutoff Pentode 
• 6AW8A 
• 6EB8 
• 6GN8 
• 6HF8 
• 6JV8 

• 6KA8 
• 6KV8 
• SAWS A 
• 8EB8 
• 8GN8 

• 8JV8 
• 8KA8 
• 10HF8 
• 11KV8 

High-Mu Twin Triode 
• 12BZT 

Sharp-Cutoff Twin Pentode 
• 3BU8 • 1BU8 •6BU8 
• 3GS8 • 4GS8 • 6HS8 

Pentagrid Amplifier 
• 3BY6 • 6BY6 • 6CS6 
• 3CS6 

36. TUNING INDICATORS 
Indicator with Triode Unit 

6E5 6U5 
Twin Indicator Units 

o 6AF6G 

37. VERTICAL-DEFLECTION 
CIRCUITS 

Oscillators and Amplifiers (Combined) 
Medium-Mu Triode—Low-Mu Triode 

• 6DET •10DET •13DET 

Medium-Mu Dual Triode 
• 6CMT • 6CST • 8CM7 

High-Mu Triode—Low-Mu Triode 
• 6CYT ►6GFT ►10GFT 
• 6DRT o 6GLT o 13EM7 
• 6EA7 •10DR7 ► 13FD7 
o 6EM7 o 10EMT ► 13GF7 
► 6FD7 

High-Mu Triode—Beam Power Tube 
► 15KY8 

Amplifiers 
Low-Mu Triode 
•12B4A 

Medium-Mu Triode 
• 6S4A 

Beam Power Tube 
• 5AQ5 • 6AQ5A • 6EMS 
• 5CZ5 • 6CM6 • 8EM5 
o 5V6GT teCZS 

Power Pentode 
o 6K6GT 

38. VIDEO AMPLIFIERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
• 5AN8 • 6BA8A • 6CU8 
• 6AN8A • 6BH8 • 6CX8 
• 6AU8A •6CII8 • 8CX8 
• 6AZ8 

High-Mu Triode—Sharp-Cutoff Pentode 
• 6AW8A teiVS •8GN8 
• 6EB8 • 6KV8 • 8JV8 
• 6GN8 • 8AW8A • 10HF8 
• 6HF8 • 8EB8 • 11KV8 

Sharp-Cutoff Pentode 
• 12BYTA 

Sharp-Cutoff Pentode with Diode 
• 5AM8 • 6AM8A • 6AS8 
• 5AS8 

Beam Power Tube 
• 25BK5 

Power Pentode 
o 6AG7 • 6CL6 • 6GK6 

For information on picture tubes, refer to the RCA PICTURE TUBE CHAR- 
ACTERISTICS CHART at the end of the TECHNICAL DATA section. 
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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 

Structure of a Miniature Tube 
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Technical Data 

for RCA Tube Types 

This section contains technical descriptions of RCA tubes used in standard 
broadcast, FM, and television receivers, in audio amplifiers, and in many other 
diverse applications. It includes data on current types, as well as information on 
those RCA discontinued types in which there may still be some interest. Unless 
otherwise specified, the ratings given are based on the Design Center system. Infor- 
mation on picture tubes is shown at the end of this section. 

In choosing tube types for the design of new electronic equipment, the designer 
should refer to the APPLICATION GUIDE FOR RCA RECEIVING TUBES 
on pages 75 to 81. 

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

DIODE 
Miniature type used as detector tube in 

portable FM receivers and in portable high- 
frequency measuring equipment. Outline 7B, 
OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket. Heater volts (ac/ 
dc), 1.4; amperes, 0.15. Maximum ratings for 
half-wave rectifier service: peak inverse plate 
volts, 330 max; peak plate ma, 5 max; dc out- 
put ma., 0.5 max; peak heater-cathode volts, 
140 max. This type is used principally for re- 
newal purposes. 

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

ceivers as rf or if amplifier. This type is similar 
electrically to type 1D5-GP. Outline 24B, OUT- 
LINES SECTION. Tube requires four-contact 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Type 1A4-P is a DISCONTINUED type listed 
for reference only. 

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

tery-operated receivers. Outline 14C, OUT- 
LINES SECTION. This type may be supplied M J» m— jTX -■! 
with pin No.l omitted. Tube requires octal socket 1 MX 5 | 
and may be mounted in any position. For filament 

F- considerations, refer to type 1U4. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as 
class Ai amplifier: plate and grid-No.2 volts, 90 
(110 max); grid-No.l volts, -4.5; peak af grid- 

No.l volts, 4.5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (approx.), 0.3 megohm; transcon- 
ductance, 850 /tmhos; load resistance, 25000 ohms; power output, 115 milliwatts. Type 1A5-GT is used 
principally for renewal purposes. 
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PENTAGRID CONVERTER 
Glass type used in battery-operated re* 

ceivers. This type is identical electrically with 
type 1D7-G, except for interelectrode capaci- 
tances. Outline 24B, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(dc), 2.0; amperes, 0.06. Type 1A6 is a DISCON- 
TINUED type listed for reference only. 

PENTAGRID CONVERTER -.Of 
Glass octal type used in superheterodyne yr "" vAga 

circuits having battery power supplies. Outline p/Cv/_L_ 
15A, OUTLINES SECTION. Tube requires oc- ft t==-rVr 

| I tal socket and may be mounted in any position. [ / 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
opera tion as converter: plate and grid-No.2 volts, & 
90 (110 max); grids-No.3-and-No.5 supply volts, ■ (a) 
110max;grids-No.3-and-No.5 volts, 45 (60 wax); BC NO 
grid-No.4 volts, 0; grid-No.l resistor, 0.2 meg- 

ohmrplate resistance (approx.), 0.6 megohm; plate ma., 0.6; grids-No.3-and-No.5 ma., 0.7; grid-No.2 
ma., 1.2; grid-No.l ma., 0.035; total cathode ma., 2.5 (4 max); conversion transconductance, 250 
tfimhos. This type is used principally for renewal purposes. 

POWER PENTODE 
F- P+ 

Subminiature type used in output stage of 
small, compact, battery-operated receivers for nc— /T Ts. 
the standard AM broadcast band. Maximum \E/ |—KVft) 

1 A dimensions: over-all length, 1.75 inches; seated (  1 \V^ 
height, 1.5 inches; diameter, 0.4 inch. Tube re-  """A ji®P 
quires subminiature eight-contact socket. Fila- vXy \/^ 
ment volts (dc), 1.25; amperes, 0.04. Filament 
voltage should never exceed 1.6 volts. Typical ^$2 
operation as Class Ai amplifier: plate and grid- 

No^ volts, 67.5 max; grid-No.l volts, -4.5; peak af grid-No.l volts, 4.5; zero-signal plate ma., 2; zero- 
signal grid-No.2 ma., 0.4; cathode ma., 4 max; plate resistance, 0.15 megohm; transconductance,750 
#trahos; load resistance, 25000 ohms; total harmonic distortion, 10 per cent; maximum-signal power out- 
put, 50 milliwatts. This is a DISCONTINUED type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER (3 

Lc(7y I v^.io _ . _ _ Duodecar type used to supply 
IAD2 power to the anode of the picture tube ic (Jl /JSW 

in television receivers. Outline 16A, ©v/XyuT) 
OUTLINES SECTION. Tube re- 10 (jj—Xg) 10 

quires duodecar twelve-contact socket F. is F 
and may be mounted in any position. Socket terminals 4 and 10 may be used as 
tie points for components at or near filament potential. Filament volts (ac/dc), 
1.25; amperes, 0.2. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  26000Bmax volts 
Peak Plate Current  50 max ma 
Average Plate Current   0.5 max ma 

26000Bmax 
50 max 

0.5 max 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma   225 volts 
# The duration of the volfage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
B The dc component must not exceed 22000 volts. 
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SHARP-CUTOFF PENTODE 
Subminiature type used as rf or if amplifier 

In stages not controlled by avc in small, com- 
pact, battery-operated receivers for the stand- 
ard AM broadcast band. Maximum dimensions: | AD5 
over-all length, 1.75 inches; seated height, 1.5 
inches; diameter, 0.4 inch. Tube requires sub- 
miniature eight-contact socket. Filament volts 
(dc), 1.25; amperes, 0.04. Filament voltage 
should never exceed 1.6 volte. Characteristics 

as class Ai amplifier: plate and grid-No.2 volte, 67.5 max; grid-No.l volte, 0; plate resistance, 0.7 meg- 
ohm; transconductance, 735 pmhos; total cathode ma., 4 max; plate ma., 1.85; grid-No.2 ma., 0.75. This 
is a DISCONTINUED type listed for reference only. 

63,13/4) (5 

F HALF-WAVE VACUUM RECTIFIER r /gs p r Miniature type used as rectifier of high- 
,c_ 7 /fi\ voltage pulses produced in the scanning systems 
W Y5LC of television receivers. Outline 9A, OUTLINES 

{/ J"' SECTION. Tube requires miniature nine-con- m A 
/V Socket terminals 8 and 7 may be | 

r* connected to the filament, or used as tie points for the filament-droppingresistorjotherwise they 
>3 13 should not be used. Filament volte (ac), 1.4; 

amperes, 0.65. Maximum ratings as pulsed rec- 
tifier in 525-line, 30-frame system: peak inverse plate volts (absolute maximum), 25000 max (dc 20000 
max); peak plate ma., 11 max; average plate ma., 1 max. For filament and high-voltage considerations, 
refer to type 1B3-GT. Type 1AX2 is used principally for renewal purposes. 

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

ty -1- XD low-current applications such as the 1B3GT 
_( ) rectifier in a high-voltage, rf-operated 

power supply or as a rectifier of high- 
0-rTO voltage pulses produced in television 

lc lc scanning systems. 
Filament Voltage (ac/dc)  1.25* volts 
Filament Current  0.2 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Filament and Internal Shield  1.3 pf 
* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 

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

Maximum Ratings, (Deeign-Maximum Values): 
Peak Inverse Plate Voltage*  26000*ma* volts 
Peak Plate Current  50 max ma 
Average Plate Current  0.6 max ma 
Characteristics. Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma   100 volts 

RADIO-FREQUENCY RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage   83000 max volts 
Peak Plate Current  35 max ma 
Average Plate Current  1.1 max ma 
Frequency Range op Supply Voltage  1.6 to 100 Kc 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
625-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* The dc component must not exceed 22000 volts. 

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. Socket terminals 1, 3, 4, 5, 6, and 8 may be 
connected to socket terminal 7 or to a corona shield which is connected to socket 
terminal 7. Socket terminals 4 and 6 may be used as tie points for components at 
or near filament potential. This type may be supplied with pins 1, 4, and/or 6 
omitted. Outline 15D, OUTLINES SECTION. 
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The high voltages at which the 1B3-GT is operated are very dangerous. Great 
care should be taken to prevent coming in contact with these high voltages. In 
those circuits where the filament circuit is not grounded, the filament circuit oper- 
ates at dc potentials which can cause fatal shock. Extreme precautions must be 
taken when the filament voltage is measured. These precautions must include safe- 
guards which definitely eliminate all hazards to personnel. The filament transformer, 
whether it is of the iron-core or the air-core type, must be sufficiently insulated. 

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

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

in battery-operated receivers. Outline 24B, OUT- 
LINES SECTION. Tube requires four-contact 
socket. For typical operating conditions and 
maximum ratings as a class Ai amplifier, refer 
to type 1E5-GP. Filament volts (dc), 2.0; am- 
peres, 0.06. Type 1B4-P is a DISCONTINUED 
type listed for reference only. 

TWIN DIODE— MEDIUM-MU TRIODE PD2 pd, 
Glass type used as combined detector, am- TT- 

plifier, and avc tube in battery-operated re- /J/—| \ 
I oc /OJCC ceivers. Maximum dimensions: over-all length, r4/\ Vr 
' XOw 4-3/16 inches; seated height, 3-9/16 inches; di- """ N- 

ameter, 1-9/16inches.Tube requires six-contact V xNr/ 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Typical operation as class Ai amplifier: plate 
volts, 135 max; grid volts, -3; plate ma., 0.8; F F 

plate resistance, 35000 ohms; amplification fac- 
tor, 20; transconductance, 575 pmhos. This is a DISCONTINUED type listed for reference only. 

1C5GT 

PENTAGRID CONVERTER C3 
Glass octal type used in superheterodyne cir- A—To 4 

cults having battery power supply. Outline 16A, 
. n-ffs-r OUTLINES SECTION. Filament volts (dc), vy 
ID/ w 1 1.4; amperes, 0.1. This is a DISCONTINUED | zzzr I . 

type listed for reference only. The 1B7-GT may 
be replaced by the 1A7-GT if circuit adjust- ' S r 

ment is made for lower filament current of CD " © 
type 1A7-GT. Bc NC 

POWER PENTODE 
Glass octal type used in output stage of Q.—£9 

battery-operated receivers. Outline 14C, OUT- p^/^rl \\ 
m im LINES SECTION. This type may be supplied —-A \ 
1^5| with pin No.l omitted. Tube requires octal ( Illli ) socket. Filament volts (dc), 1.4; amperes, 0.1. 

Typical operation as class Ai amplifier: plate + 03 

and grid-No.2 volts, 90 (110 max,); grid-No.l 
volts, -7.5; peak af grid-No.l volts, 7.5; plate NC nc 
ma., 7.8; grid-No.2 ma., 3.5; plate resistance 

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

PENTAGRID CONVERTER G2^—-0°' 
Glass type used in battery-operated re- jV>G4 

ceivers. Similar electrically to type 1C7-G ex- zzz:fr V-> 
n ceptforinterelectrodecapacitances.Outline24B, p\£A zzzll Twos 
I V*0 OUTLINES SECTION. Tube requires six-con- \ /S. / 06 

tact socket. Filament volts (dc), 2.0; amperes, 0.12. Type 1C6 is a DISCONTINUED type 0/ 
listed for reference only. 
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G3 PENTAGRID CONVERTER 
- (sig Glass octal type used in battery-operated 

Outline 28, OUTLINES SECTION. 
i£f Tube requires octal socket. Filament volts (dc), 

( -ErZz I 2.0; amperes, 0.12. Typical operation as conver- | Qj Q ter: plate volts, 180 max; grids-No.S-and-No.S 
(screen-grid) volts, 67.5 max; grid-No.2 (anode- 
grid) supply volts, 180 (applied through 20000- 

NC*^ ^Nc ohm dropping resistor bypassed by 0.01-^f 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.l ma., 0.2. This is a DISCONTINUED type listed for reference only. 

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

receivers as rf or if amplifier. Outline 23, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.06. Typical 
operation as class Ai amplifier: plate volts, 180 
max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.l volts, -3 min; plate ma., 2.3; grid-No.2 
ma., 0.8; plate resistance (approx.), 1.0 megohm; 
transconductance, 750 /imhos; transconductance 
at bias of -15 volts, 15 /unhoe. This is a DIS- 
CONTINUED type listed for reference only. 

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

receivers as rf or if amplifier. Outline 23, OUT- 
LINES SECTION. Filament volts (dc), 2.0; 
amperes, 0.06. This is a DISCONTINUED type 
listed for reference only. It is similar electrically 
to type 1D5-GP. 

PENTAGRID CONVERTER 
Glass octal type used in battery-operated 

receivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.06. Typical operation as conver- 
ter: plate volts, grids-No.3-and-No.5 volts, grid- 
No.2 supply volts, grid-No.4 volts, and grid-No.l 
resistor are same as for type 1C7-G; plate ma., 
1.3; grids-No.S-and-No.S ma., 2.4; grid-No.2 
ma., 2.3; grid-No.l ma., 0.2. This is a DISCON- 
TINUED type listed for reference only. 

G2p Gip DIODE—TRIODE—POWER PENTODE 
(4^ (T) Glass octal type used in compact battery- 

/-xdw operated receivers. Diode unit is used as detector 
or avc tube, triode as first audio amplifier, and 1 

[ r:::Jj J ) pentode as power output tube. Outline 15A, IL/Owl 
_ OUTLINES SECTION. Tube requires octal 

socket. Filament volts (dc), 1.4; amperes, 0.1. 
§ rf\ Typical operation of pentode unit as class Ai am- 

plifier: plate and grid-No.2 volte, 90 (110 max); 
grid-No.l volte, -9; plate ma., 5; grid-No.2 ma., 

1; transconductance, 925 /imhos; load resistance, 12000 ohms; total harmonic distortion, 10 per cent; 
power output, 200 milliwatts. Characteristics of triode unit as class Ai amplifier: plate volts, 90 (lio' 
max); grid volte, 0; amplification factor, 25; plate resistance (appro*.), 43500 ohms; transconductance. 
675 Mmhos; plate ma., 1.1. This is a DISCONTINUED type listed for reference only. 
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1E5GP 

1E7GT 

DIODE— 
SEMIREMOTE-CUTOFF PENTODE 

Miniature type used in battery-operated -/T 
portable radio receivers as combined AM de- —1— VejL 
tector and af voltage amplifier. Outline 7B, ^ [UA.Iiri /j ^ 

I %JiH OUTLINES SECTION. Tube requires minia- rff ITXlJhi 
ture seven-contact socket and may be mounted PjJcA. 
in any position. Filament volts (dc), 1.4; am- c 
peres, 0.05. Characteristics of pentode unit as 
class Ai amplifier: plate and grid-No.2 (screen- 
grid) volts, 67.5 (90 max)', grid-No.l volts, 0; 

plate resistance (approx.), 0.6 megohm; transconductance, 630 pmhos; plate ma., 2.1; grid-No.2 ma.* 
0.55. Maximum diode rating: plate ma., 0.25 max. This type is used principally for renewal purposes. 

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

tector in battery-operated receivers. Outline 23, w g» 
OUTLINES SECTION. Tube requires octal \ 
socket. Filament volts (dc), 2.0; amperes, 0.06. /\ ICOwr Characteristics as class Ai amplifier: plate volts, .. I ZZZM ) 
180 max; grid-No.2 volts, 67.5 max; grid-No.l 
volts ,-3; plate ma., 1.7; grid-No.2 ma., 0.6; 
plate resistance, 1.5megohms;transconductance, (7) W {qS 
650 jumhos. This is a DISCONTINUED type Itid^ ^HC 
listed for reference only. 

TWIN POWER PENTODE 
Glass octal type used in push-pull output ^'PzfT) (£)C|Pl 

stage of battery-operated receivers. Outline 14C, _ /y \\c~\ 
«OUTLINES SECTION. Tube requires octal PpJ^t)r7Zl— r*TXA/Pfl| 
i ■-/ w I socket. Filament volts (dc), 2.0; amperes, 0.24. I 

Typical operation as push-pull class Ai ampli- 
fier: plate and grid-No.2 volts, 135 max; grid- P*' 
No.l volts, -7.5; plate ma., 10.5; grid-No.2 ma., v OT^Te) 
3.5; output watts, 0.575. This is a DISCON- ^^2 
TINUED type listed for reference only. ^ 

PENTAGRID CONVERTER 
Subminiature type used in small, compact, 

battery-operated receivers for the standard AM jie/'S.yv *"" vV/*\P 
. _ _ broadcast band. Maximum dimensions: over-all LrfSr^S) 
I CO length, 1.75 inches; seated height, 1.5 inches; -Eiis'll \ 

diameter, 0.4 inch. Tube requires subminiature 
eight-contact socket. Filament volts (dc), 1.25; 
amperes, 0.04. Typical operation as converter: 
plate volts and grids-No.2-and-No.4 supply ^03 
volts, 67.5 max; grids-No.2-and-No.4 resistor, 

20000 ohms; grid-No.3 volts, 0; grid-No.l resistor, 0.1 megohm; plate resistance (approx.), 0.4 megohm; 
conversion transconductance, 150 #mihos; total cathode ma., 2.5 (4 max); plate ma., 1; grids-No.2-and- 
No.4 ma., 1.5; grid-No.l /xa., 70. This is a DISCONTINUED type listed for reference only. 

POWER PENTODE ^ 
Glass type used in output stage of battery- 

operated receivers. Outline 27, OUTLINES // r^'i 
1 SECTION. Tube requires five-contact socket. I 
' ■ ■ Filament volts (dc), 2.0; amperes, 0.12. Type LlZI f 

1F4 is similar electrically to type 1F5-G. Type V y\J / 
1F4 is a DISCONTINUED type listed for ref- >< >< 
erence only. 

POWER PENTODE 
Glass octal type used in output stage of G2_ _Gl 

battery-operated receivers. Outline 26, OUT- *1/ 
LINES SECTION. Tube requires octal socket. V\ 

f* Filament volts (dc), 2.0; amperes, 0.12. Typi- jT-ri!-A \ liOw cal operation as class Ai amplifier: plate and 1 ) 
grid-No.2 (screen-grid) volts, 135 (180 max); grid- 
No.l volts, -4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 432 ohms; output watts, { U * 
0.31. This is a DISCONTINUED type listed hq 
for reference only. 

1F5G 
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TWIN DIODE— 
SHARP-CUTOFF PENTODE 

Glass type used as combined detector, am- 
plifier, and avc tube in battery-operated re- 
ceivers. Outline 23, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(dc), 2.0; amperes, 0.06. Typical operation of 
pentode unit as class Ai amplifier: plate volts, 
180 max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.l volts, -1.5; plate ma., 2.2; grid-No.2 
ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 

TWIN DIODE— 
SHARP-CUTOFF PENTODE 

Glass octal type used as combined detector, 
amplifier, and avc tube in battery-operated re- 
ceivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.06. Similar electrically to type 
1F6 except for interelectrode capacitances. Type 
1F7G is a DISCONTINUED type listed for 
reference only. 

0iL® HALF-WAVE VACUUM RECTIFIER 
lc<Sf yDLC Glass octal type used in high- 1G3GTI 

{ ) voltage, low-current applications such • 
f as the rectifier in a high-voltage, rf-op- 1B3GT 

erated power supply or as a rectifier of 
lc lc high-voltage pulses produced in tele- 

vision scanning systems. Outline 15B, OUTLINES SECTION. This type may be 
supplied with pins 1, 4, and/or 6 omitted. Tube requires octal socket and may be 
mounted in any position. Except for physical dimensions, this type is identical with 
glass octal type 1B3-GT. 

MEDIUM-MU TRIODE 
Glass octal type used in battery-operated 

receivers as detector or voltage amplifier. Out- 
line 14C, OUTLINES SECTION.Tube requires 
octal socket. Filament volts (dc), 1.4; amperes, 
0.05. Typical operation and characteristics as 
class Ai amplifier: plate volts, 90 (100 max)', 
grid volts, -6; plate ma., 2.3; plate resistance, 
10700 ohms; amplification factor, 8.8; trans- 
conductance, 825 jtunbos. This is a DISCON- 
TINUED type listed for reference only. 

POWER PENTODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier: plate and grid- 
No.2 (screen-grid) volts, 135 max; grid-No.l 
volts, -13.5; plate ma., 9.7; output watts, 0.55. 
This is a DISCONTINUED type listed for 
reference only. 
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HIGH-MU TWIN POWER TRIODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 14C, OUT- 
LINES SECTION. Tube requires octal socket. 

1 QAQT Filament volts (dc), 1.4; amperes, 0.1. Typical 
operation as class B amplifier: plate volts, 90 
(110 max); dc grid volts, 0; peak af grid-to-grid 
volts, 48; effective grid-circuit impedance per 
unit, 2530 ohms; plate ma. (zero signal), 2, 
(maximum signal), 11; peak grid ma. per unit, 6; 
output watts (approx.), 0.35. This is a DISCON- 
TINUED type listed for reference only. 

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

amplifier in battery-operated receivers. Outline 
22, OUTLINES SECTION. Tube requires octal 

1H4G socket. Filament volts (dc), 2.0; amperes, 0.06. Typical operation as class Ai amplifier: plate 
volts, 180 max; grid volts, -13.5; amplification 
factor, 9.3; plate resistance, 10300 ohms; trans- 
conductance, 900 /mihos; plate ma., 3.1. This is a 
DISCONTINUED type listed for reference only. 

1H5GT 

1H6G 

DIODE—HIGH-MU TRIODE 
Glass octal type used as combined detector 

and amplifier in battery-operated receivers. Out- 
line 15A, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (dc), 1.4; amperes, 
0.05. Characteristics of triode unit as class Ai 
amplifier: plate volts, 90 (110 max); grid volts, 
0; plate ma., 0.15; plate resistance (approx.), 
240000 ohms; amplification factor, 65; trans- 
conductance, 275 jumhos. Diode is located at 
negative end of filament. This type is used prin- 
cipally for renewal purposes. 

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

amplifier, and avc tube in battery-operated re- 
ceivers. Outline 22, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc) 
2.0; amperes, 0.06. Type 1H6-G is similar elec- 
trically to type 1B5/25S. Type 1H6G is a 
DISCONTINUED type listed for reference only. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a recti- ®f 

| J 3 fier of high-voltage pulses produced in _( 
the scanning systems of black-and- f(£a^ 
white television receivers. Outline 15D, r 
OUTLINES SECTION. Except for u 

physical dimensions, this type is identical with glass octal type 1K3. 

POWER PENTODE 
Glass octal type used in output stage of 

battery-operated receivers. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc); 2.0; amperes, 0.12. Typical 

|J5G operation as class Ai amplifier: plate and grid- 
No.2(screen-grid) volts, 135 max; grid-No.1 volts, 
-16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 
resistance, 105000 ohms; load resistance, 13500 
ohms; output watts, 0.45. This is a DISCON- 
TINUED type listed for reference only. 
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gtz GTI HIGH-MU TWIN POWER TRIODE 
yX—p_ Glass octal types used in output stage o£ 

-oVe) battery-operated receivers. Type 1J6-G, Out- line 22; type 1J6GT, Outline 14E, OUTLINES 1 JAG i •— ) SECTION. Tubes require octal socket. Fila-   
ment volts (dc), 2.0; amperes, 0.24. Typical | JqGT 
operation as class B power amplifier: plate volts, 

(T) ■ © 135 max; peak plate ma. per plate, 50 max; 
nc NC grid volts, 0; zero-signal plate ma. per plate, 

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

lc(3/^X\ half-wave vacuum rectifier 
j ) Glass octal type used as a recti- _ 

B fier of high-voltage pulses produced in 11\,3 
F X jS ' the scanning systems of black-and- 

W white television receivers. Type 1K3 
requires an octal socket and may be 

mounted in any position. Plate connection is cap at top of bulb. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 7 or to a corona shield 
which is connected to socket terminal 7. Socket terminals 4 and 6 may be used as 
tie points for components at or near filament potential. Outline 15B, OUTLINES 
SECTION. For high-voltage considerations, see type 1B3-GT. 
Filament Voltage (ac/dc)  1.25* volts 
Filament Cuebent   0.2 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Filament and Internal Shield  1.6 pf 
* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage*   26000ema:e volts 
Peak Plate Current  60 max ma 
Average Plate Current  0.5 max ma 

26000emax 
50 max 

0.5 max 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma  225 volts 
*The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 16 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 22000 volts. 

Cl C| PENTAGRID CONVERTER 
Miniature type used in low-drain battery- 

operated receivers. Outline 7B, OUTLINES 
/V trEr4~/r SECTION. Tube requires miniature seven-con- 11 Jr-Hii J 1L tact socket and may be mounted in any posi- I ^ A 

(sX tion. Filament volts (dc), 1.4; amperes, 0.05. 
P i Typical operation as converter: plate and grid- (jJ) No.2 volts, 90 (110 max); grids-No.3-and-No.6 

F supply volts, 110 max; gr!ds-No.3-and-No.5 
volts, 45 (65 max); grid-No.4 volts, 0; grid-No.l 

resistor, 0.2 megohm; plate resistance (approx.), 0.65 megohm; plate ma., 0.5; grids-No.3-and-No.5 ma., 
0.6; grid-No.2 ma., 1.2; grid-No.l ma., 0.035; total cathode ma., 2.35 (4 max); conversion transcon- 
ductance, 300 Mmhos. This type is used principally for renewal purposes. 

NC~ ~NC 
POWER PENTODE 

L. yCSy** Glass lock-in type used in output stage of 
W/l battery-operated receivers. Outline 13A, OUT- __ _ . 

ri^r'/x LINESSECTION.Tuberequireslock-insocket. 1LA4 /^j >5Z/NC Filament volts (dc), 1.4; amperes, 0.05. For 
/KlBlfifC electrical characteristics and typical operation, F+\!/ 0 v£/£• refer to glass-octal type 1A5-GT. Type 1LA4 is a 

bs 3 DISCONTINUED type listed for reference only. 
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1LB4 

1LC5 

1LC6 

PENTAGRID CONVERTER 
Glass lock-in type used in battery-operated yS/Tv 

receivers. Outline 13A, OUTLINES SECTION. 
_ _ _ _ Tube requires lock-in socket. Filament volts I 
11 sXPk Wc). 1.4; amperes, 0.05. Typical operation as (SjC A7X B ^ converter is the same as for type 1A7-GT ex- \j 

cept thatgrid-No.2 voltsis 65 max,total cathode jlj g (el 
ma. is 4.0 max, plate resistance is 0.75 megohm, ^ 
and conversiontransconductance for a grid-No.4 
bias of -3 volts is 10 pmhos. This type is used 
principally for renewal purposes. 

POWER PENTODE ":0_S"C 

Glass lock-in type used in output stage of ^ ' 
«■ m m battery-operated receivers. Outline 13A, OUT- C2®(/" -J- \6)0| 
| LDt* LINESSECTION.Tuberequireslock-insocket. f\ 

Filament volts (dc), 1.4; amperes,0.05. For elec- ^-4/ / 
trical characteristics, refer to pentode unit of pvEA. /\( JQ 
glass-octal type 1D8-GT. Type 1LB4 is used rTWT^ 
principally for renewal purposes. 

es J 

SHARP-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 6 fm in battery-operated receivers. Outline ISA, OUT- Ta) (s^is 

LINES SECTION. Tube requires lock-in socket. _ ft P\ 
Filament volts (dc), 1.4; amperes, 0.05. Typical (^Y'rj—| Ve) 1 

|LC5 operation as class Ai amplifier: plate volts, 90 j/Ntirr /\ 
(110 max); grid-No.2 (screen-grid) volts, 45 max; (A! "I" 
grid-No.l volts, 0; plate resistance (approx.), Pv^A. >A^/nC 
greater than 1 megohm; transconductance, 775 r»Ml 111 (a) 
Mmhos; plate ma., 1.15; grid-No.2 ma., 0.3. This 0 
is a DISCONTINUED type listed for reference BS 
only. 

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

receivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as / 

11 converter:platevolts>90(110max);grids-No.3- p\^\ rA?!.* 
I L Ww and-No.5 volts, 35 (45 max); grid-No.2 volts, 45; jXik a 

grid-No.l volts, 0; plate resistance, 0.65 meg- 
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma., &S 
0.70; grid-No.2 ma., 1.4; total cathode ma., 2.9; 

conversion transconductance (zero bias),275 pmhos. This type is used principally for renewal purposes* 

1LD5 

1LE3 

DIODE—SHARP-CUTOFF PENTODE 
Glass lock-in type used as combined detec- 

tor and af voltage amplifier in battery-operated 
receivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(dc), 1.4; amperes, 0.05. Characteristics of pen- 
tode unit: plate volts, 90 (110 max); grid-No.2 
volts, 45; grid-No.l volts, 0; plate ma., 0.6; 
grid-No.2 ma., 0.1; plate resistance, 0.75 meg- 
ohm; transconductance, 575 pmhos. This is a 
DISCONTINUED type listed for reference 
only. 

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

age amplifier in battery-operated receivers. Out- 
line 13A, OUTLINES SECTION. Tube requires 
lock-in socket. Filament volts (dc), 1.4; amperes, 
0.05. Typical operation as class Ai amplifier: 
plate volts, 90 (110 max); grid volts, -3; plate 
ma., 1.4; plate resistance, 19000 ohms; trans- 
conductance, 760 pnihoB; amplification factor, 
14.5. This type is used principally for renewal 
purposes. 
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REMOTE-CUTOFF PENTODE 
Lock-in type used as rf or if amplifier in 

battery-operated receivers. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 max)', grid-No.2 volts, 45 (110 max); grid- 
No.l volts, 0; plate resistance (approx.), greater 
than 1 megohm; transconductance, 800 Atmhos; 
plate ma., 1.7; grid-No«2 ma., 8.4. This type is 
used principally for renewal purposes. 

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

tor and amplifier in battery-operated receivers. 
Outline 13A, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (dc), 1.4; 
amperes, 0.05. For electricahtsharacteristics, re- 
fer to glass-octal type 1H5GT. Type 1LH4 is 
used principally for renewal purposes. 

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

in battery-operated receivers. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class At amplifier: plate and grid- 
No.2(screen-grid) volts, 90 (110 max); grid-No.l 
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35; 
plate resistance (approx.), 1.1 megohms; trans- 
conductance, 800 pnihos. This type is used 
principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 

XDnc Glass octal type used as high- _ _ . _ . 
( ) voltage rectifier in television receivers. 1 N 2 A 

3 Maximum over-all length,3-9/Ifiinches; 
' maximum seated length, 3 inches; max- 

'c ic imum diameter, 1-9/16 inches. Tube 
requires octal socket and may be operated in any position. For installation and 
application considerations, refer to type 1B3GT. 

Filament Voltage (ac)   
Filament Current  
Direct Interelectrode Capacitance: 

Plate to Filament and Internal Shield. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage0-  
Peak Plate Current  
Average Plate Current  

28000 max 
50 max 

0.5 max 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma  100 volts 
* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* The dc component must not exceed 24000 volts. 
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SHARP-CUTOFF PENTODE 
Glass octal type used as rf or if amplifier in 

battery-operated receivers. Outline 15A, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.05. Charac- 
teristics as class Ai amplifier: plate and grid- 
No.2 volts, 90 (110 max); grid-No.1 volts, 0; 
plate resistance (approx.), 1.5 megohms; trans- 
conductance, 750 pmhos; plate ma., 1.2; grid- 
No.2 ma., 0.3. This type is used principally for 
renewal purposes. 

DIODE—POWER PENTODE r Cap Cip Glass octal type used as combined detec- /T) (?) 
tor and power output tube in battery-operated yr Sn' 
receivers. Maximum over-all length, 4 inches; p(TV^-4'—I 1 

1N6G maximum diameter, 1-3/16 inches. Filament volts (dc), 1.4; amperes, 0.05. Typical operation  V\J_ 
of pentode unit as class Ai amplifier: plate and 
grid-No.2 (screen-grid) volts, 90 (110 max); ^ Cap 
grid-No.l volts, -4.5; plate ma., 3.1; grid-No.2 Cl) C®} 
ma. (zero-signal), 0.6; plate resistance (approx.), NC NC 

0.8 megohm; transconductance, 800 pmhos; load resistance, 25000 ohms; output watts, 0.1. This 
is a DISCONTINUED type listed for reference only. 

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

battery-operated receivers. Outline 15A, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 max); grid-No.2 (screen-grid) volts, 90 (110 
max); grid-No.l volts, 0; plate resistance 
(approx.), 0.8 megohm; transconductance, 750 
fimhos; plate ma., 2.3; grid-No.2 ma., 0.7. This 
is a DISCONTINUED type listed for reference 
only. 

BEAM POWER TUBE 
Glass octal type used in the output stage 

of battery-operated receivers. Outline 14C, OUT- 
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. 
Type 1Q5-GT is a DISCONTINUED type for 
reference only. 

PENTAGR1D CONVERTER (41 ( 5)r.« Miniature type used in lightweight, por- 
table, compact, battery-operated receivers. Out- f$2(3V//3L \ 

1 fl £ line 7B, OUTLINES SECTION. Tube requires 11? 3 miniature seven-contact socket. Characteristics I 
as converter with separate excitation: plate volts, 
67.5 (90 max); grids-No.2 and No.4 volts, 67.5 *7^"^ 
max; grid-No.3 volts, 0; rms grid-No.l volts, 
25; grid-No.l resistor, 0.1 megohm; plate re- 65 
sistance (approx.), 0.4 megohm; conversion 

transconductance, 280 /imhos; plate ma., 1.4; grids-No.2 and No.4 ma., 3.5; grid-No.l j*a, 250; total 
cathode ma., 5.2. This type is used principally for renewal purposes. 
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POWER PENTODE 
Miniature type used in output stage of 

lightweight, compact, portable, battery-oper- 
ated equipment. Types 1S4 and 3S4 are identi- 
cal except for filament arrangement. Outline 7B, 
OUTLINES SECTION. Type 1S4 requires 
miniature seven-contact socket and may be 
mounted in any position. For ratings and typi- 
cal operation, refer to type 3S4 with parallel 
filament arrangement. Filament volts (dc), 1.4; 
amperes, 0.1. This type is used principally for 
renewal purposes. 

DIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used in lightweight, por- 

table, compact, battery-operated receivers as 
combined detector and af voltage amplifier. Out- 
line 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket. Filament volts 
(dc), 1.4; amperes, 0.05. For electrical charac- 
teristics, refer to type 1U5. Type 1S5 is used 
principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Miniature type used in lightweight, por- 

table, compact, battery-operated receivers as 
rf or if amplifier. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven-contact 
socket. Filament volts (dc), 1.4; amperes, 0.05. 
Characteristics as class Ai amplifier: plate and 
grid-No.2 volts, 67.5 (90 max); grid-No.l volts, 
0; plate resistance (approx.), 0.25 megohm; 
transconductance, 875 /umhos; plate ma., 3.4; 
grid-No.2 ma., 1.5. This type is used princi- 
pally for renewal purposes. 

C2 ct BEAM POWER TUBE 
—ijy Glass octal type used in output stage of 

pr\//\—1 \ \ battery-operated receivers. Outline 14C, OUT- I A \ LINES SECTION. Tube requires octal socket. 
I _U J Filament volts (dc), 1.4; amperes, 0.05. Typical 1T5GT 

operation as class Ai amplifier: plate and gnd- 
03 No.2 volts, 90 (110 max)'; grid-No.l volts, -6; 

Qj peak af grid-No.l volts, 6; plate ma., 6.5; grid- 
nc nc No.2 ma. (zero-signal), 0.8; grid-No.2 ma. 

(maximum signal), 1.5; plate resistance, 0.25 
megohm; transconductance, 1150 jumhos; load resistance, 14000 ohms; total harmonic distortion, 7.5 
per cent; output watts, 0.17. This is a DISCONTINUED type listed for reference only. 

F_ F+ DIODE—SHARP-CUTOFF PENTODE 
G3p(T) (T) Subminiature type used as combined de- 

Cip^/f yN/TfO tector and audio amplifier in small, compact, v3yf/TI!2— \ battery-operated receivers for the standard AM 
broadcast band. Maximum dimensions: over-all 1TA 

Nc(£A((L~I"/?//3nc I®11#!1* inches; seated height, 1.5 inches; MO diameter, 0.4 inch. Tube requires subminiature 
eight-contact socket. Filament volts (dc), 1.25; 

Pp G2p amperes, 0.04. Filament voltage should never 
exceed 1.6 volts. Typical operation of pentode 

unit as class Ai amplifier: plate and grid-No.2 volts, 67.5 max; grid-No.l volts, 0; plate resistance (ap- 
prox.), 0.4 megohm; transconductance, 600/umhos; plate ma., 1.6; grid-No.2 ma., 0.4; total cathode ma 
2.0 max. Maximum diode plate ma., 0.25. This is a DISCONTINUED type listed for reference only 
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SHARP-CUTOFF PENTODE Nc P. 
Miniature type used as rf or if amplifier in (*) - 

stages not controlled by avc in lightweight, N. _ cj 
■a ■ a j* compact, portable, battery-operated equipment. v^X/ —1— Y®) 
I U4 Outline 7B, OUTLINES SECTION. Tube re- quires miniature seven-contact socket. Fila- /gV yv" 

ment volts (dc), 1.4; amperes, 0.05. Charac- 
teristics as class Ai amplifier: plate and grid-No. 
2 volts, 90 (120 max); grid-No.l volts, 0; plate is 
resistance (approx.), 1 megohm; transconduct- 

ance, 900 jumbos; plate ma., 1.6; grid-No.2 ma., 0.5. This type is used principally for renewal purposes. 

DIODE-SHARP-CUTOFF 
PENTODE 

+Df7\ /"TSNS Miniature type used in lightweight, com- W-. 
ll IC pact, portable, battery-operated receivers as ("SV/fZl— 

combined detector and af voltage amplifier. Cgp—A//   , X^id 
Outline 7B, OUTLINES SECTION. Tube re- {rtZZZ-y j 
quires miniature seven-contact socket. Filament 
volts (dc), 1.4; amperes, 0.05. Characteristics of ** F* 
pentode unit as class Ai amplifier: plate and C3p(^ 
grid-No.2 volts, 67.5 (100 max); grid-No.l volts, F~ 
0; plate resistance (approx.), 0.6 megohm; 

transconductance, 625 pmhos; plate ma., 1.6; grid-No.2 ma., 0.4. Maximum diode plate ma., 0.28 max. 
This type is used principally for renewal purposes. 

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

receivers. Maximum dimensions: over-all length, 
4-3/16 inches; seated height, 3-9/16 inches; di- 
ameter, 1-9/16 inches. Tube requires four-con- 
tact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. Maximum ratings as half-wave recti- 
fier: peak inverse plate volts, 1000; peak plate 
ma., 270; peak heater-cathode volts, 500; dc 
output ma., 45. This type is used principally 
for renewal purposes. 

H ALF-WAVE VACUUM RECTIFIER F^>^0LC 

_ - - _ Miniature type used in high-volt- KgyWbzn y^k: 
1 V2 age, low-current applications such as ^ II 

the rectifier in high-voltage, pulse-op- [y\ /Die 
erated voltage-doubling power supplies Q -0 
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) -  0.625" volt 
Filament Current  0.3 ampere 
Direct Interelectrode Capacitance: 

Plate to Filament (Approx.)  0.8 pf 
"Under no circumstances should the filament voltage be less than 0.525 volt or greater than 0.725 volt. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage*   8250*max volts 
Peak Plate Current  11 max ma 
Average Plate Current  0.6 max ma 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 

a 525-line 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 7000 volts. 
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INSTALLATION AND APPLICATION 
Type 1V2 requires a miniature nine-contact socket and may be mounted in any 

position. The socket should be made of material having low leakage and should 
have adequate insulation between its filament and plate terminals to withstand 
the maximum peak inverse plate voltage. To provide the required insulation in 
miniature nine-contact sockets designed with a cylindrical center shield, it is necessary 
to remove the center shield. In addition, socket terminals 2, 3, 7, and 8 shall not 
be used. Socket terminal 6 may be used as a tie point for components at or near 
filament potential. Outline 8D, 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 thelV2 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. 

OffikS HALF-WAVE VACUUM RECTIFIER 
'W Y WC Miniature types used in high-volt- 1YO A 

rj/j age, low-current applications such as 
the rectifier in a high-voltage, rf-op- | yrt n 

© —(2) eratedpowersupply.orastherectifierof I/VjlO 
is is high-voltage pulses produced in tele- 

vision scanning systems. Outline 9A, OUTLINES SECTION. Tubes require min- 
iature nine-contact socket and may be mounted in any position. Socket terminals 
3 and 7 may be used as tie points for components at or near filament potential. For 
high-voltage considerations, refer to type 1B3-GT. Type 1X2-A is used principally 
for renewal purposes. 
Filament Voltage (ac)  1.25* volts Filament Current  0.2 ampere 
Direct Interelectrode Capacitance: 

Plate to Filament andlnternal Shield (Approx.)  1.0 pf 
* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 

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

1X2-A 1X2-B 
Design-Center Design-Maximum Maximum Ratings: Values# 

Peak Inverse Plate Voltage"  20000tmax 2: 
Peak Plate Current  45 ma® 
Average Plate Current  0.5 max 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma  1 
t Absolute Maximum. Under no circumstances should this absolute value be exceeded. # Except as noted. ■ The dc component must not exceed 16000 volts for 1X2-A, 18000 volts for 1X2-B. 

Values 
22000 max volts 

45 max ma 
0.5 max ma 

POWER TRIODE 
Glass type used in output stage of radio re- 

ceivers and amplifiers. Outline 28, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 2.5; amperes, 2.5. Typi- 
cal operation as class Ai amplifier: plate volts, 
250 (300 max); grid volts, -45; plate ma., 60; 
amplification factor, 4.2; Load resistance, 800 
ohms; transconductance, 5250 /unhos; plate dis- 
sipation, 15 max watts; load resistance, 2500 
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ohms; power output, 3.5 watts. Typical operation as push-pull class ABi amplifier (values are for two 
tubes): plate supply volts, 300; cathode-bias resistor, 780 ohms; peak af grid-to-grid volts, 156; zero- 
signal plate ma., 80; maximum-signal plate ma., 100; effective load resistance (plate-to-plate), 5000 
ohms; power output, 10 watts. This type is used principally for renewal purposes. 

POWER PENTODE c, 
Glass type used in output stage of ac-oper- Cli (*) 

ated receivers. Outline 27, OUTLINES SEC- /\—| (\ 
a A c TION. Tube requires six-contact socket. Except /-J/f r-M/— ZAD {or heater rating (2.5 volts ac/dc; 1.75 p(lT amperes), the 2A5 has electrical characteristics \ r~!rv/'^J 

identical with type 6F6. Type 2A5 is a DIS- 
CONTINUED type listed for reference only. /Yr  

h 
TWIN DIODE—HIGH-MU TRIODE ^ POi 

Glass type used in ac-operated receivers (?X. ---fi) 
_ chiefly as a combined detector, amplifier, and 

2A6 avc tube. Outline 24B, OUTLINES SECTION. (/ ^ 11 {V Tube requires six-contact socket. Except for its (zx IlliJr A^) 
heater rating (2.5 volts ac/dc; 0.8 ampere), Pt^-A 
and within its 250-volt maximum plate rating, \ 
the 2A6 has electrical characteristics identical 
with type 6SQ7. Type 2A6 is a DISCONTIN- vf/. 
UED type listed for reference only. ■" 

PENTAGRID CONVERTER 
Glass type used in ac-operated receivers. 

Outline 24B, OUTLINES SECTION. Tube re- 
quires small seven-contact (0.75-inch, pin-circle 
diameter) socket. Except for its heater rating 
(2.5 volts ac/dc; 0.8 ampere) and its interelec- 
trode capacitances, the 2A7 has electrical charac- 
teristics identical with type 6A8. Complete 
shielding of this tube is generally necessary. 
Type 2A7 is a DISCONTINUED type listed 
for reference only. 

2AF4A ^ Miniature types used as local os- (wf—Trl 
2AF4B cillator in uhf television receivers em- /^vvll r"" Wyv ploying series-connected heater strings. 
3AF4A,6AF4A Outline 7A, OUTLINES SECTION. p0 

Heater volts (ac/dc), 2.35; amperes, 
0.6; warm-up time (average), 11 seconds. Type 2AF4-B only, maximum rating 
(design maximum), peak heater-cathode volts, 180 max. When the heater is posi- 
tive with respect to the cathode, the dc component of the heater-cathode voltage 
must not exceed 100 volts. Typical operation of 2AF4-B as oscillator at 1000 Mc: 
plate ma., 17.5; grid ^a (approx.), 700. Except for heater ratings noted, these 
types are identical with miniature type 6AF4-A. Type 2AF4-A is a DISCONTIN- 
UED type listed for reference only. 

MEDIUM-MU TRIODE 

Related types: 
3AF4A. 6AF4A 

HALF-WAVE VACUUM RECTIFIER ^ 

O A LI'S Duodecar type used to supply M  i 2An2 high voltage to the anode of picture K(L\ lT /-SA" 
tubes in television receivers. Outline (zK) 
16A, OUTLINES SECTION. Tube re- * (17"""©- 
quires 12-contact socket and may be ,WS,H H 

mounted in any position. Socket terminals 2, 3, 5, 6, 7, 8, 9, and 11 should not be 
used as tie points; terminals 4 and 10 may be used as tie points for components at 
or near cathode potential. For high-voltage and X-ray safety considerations, refer 
to type 1B3-GT. Heater volts (ac/dc), 2.5; amperes, 0.3. 
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PULSED RECTIFIER 
For operation in a 625-line, 80-frame eyetem 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage"  
Peak Plate Current  
Average Plate Current   

SOOOO'mag 
80 max 

1.6 max 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma  100 volts 
"The duration of the voltage pulse must not exceed 16 per cent of one horizontal scanning cycle. In a 
625-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* The dc component must not exceed 24000 volts. 

H.K.IS LC 
HALF-WAVE VACUUM RECTIFIER 

W Duodecar type used to supply ^ 
'c®\ A / /®LC Mgh voltage to the anode of picture 

fihySxyii) tubes in television receivers. Outline 
Is QJ—16B, OUTLINES SECTION. Tube 

h.k.is h requires duodecar twelve-contact 
socket and may be mounted in any position. Socket terminals 4, 7, and 10 may be 
used as tie points for components at or near heater potential. For high-voltage and 
X-ray safety considerations, refer to type 1B3-GT. Heater volts (ac/dc), 2.5; 
amperes, 0.33. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage0  30000"»iaa: volts 
Peak Plate Current   80 max ma 
Average Plate Current - 1.6 max ma 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma  100 volts 
0 The duration of the voltage pulse must not exceed 16 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 24000 volts. 

TWIN DIODE— 
REMOTE-CUTOFF PENTODE 

Glass type used as combined detector, avc 
tube, and amplifier. Outline 24B, OUTLINES 
SECTION. Tube requires small seven-contact 
(0.75-inch, pin-circle diameter) socket. Except 
for its heater rating (2.5 volts ac /dc; 0.8 ampere) 
and its interelectrode capacitances, the 2B7 
has electrical characteristics identical with type 
6B8-G. Type 2B7 is a DISCONTINUED type 
listed for reference only. 

MEDIUM-MU TRIODE 
Miniature types used as rf amplifier in vhf 

television tuners employing series-connected 
) heater strings. Outline 7B, OUTLINES SEC- 

TION. Heater volts (ac /dc), 2BNW- 2.3,2BNh-A: 
2.35: amperes, 0.6; warm-up time (average), 11 

n£/k seconds. Except for heater rating, these types 
are identical with miniature types 6BN4 and 

) 6BN4A, respectively. Type 2BN4 is a DIS- 
0 CONTINUED type listed for reference only. 

Type 2BN4-A is used principally for renewal 
purposes. 

2BN4 

2BN4A 
Related types: 

3BN4A, 6BN4A 
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2CW4 
Rftlafed types: 
6CW4f 13CW4 

2CY5 
Related types: 

3CY5, 4CY5, 6CY5 

=== JRC/1 Receiving Tube Manual 1 

HIGH-MU TRIODE 
Nuvistor type used as a grounded- ?*($/— 

cathode, neutralized rf amplifier in vhf /[\\f\ rfl /\1 M1 
tuners of television and FM receivers IIIH JJjjj 

nflAIA employing series-connected heater (Syk^iS •' / 
ZUW^I strings. Outline 1, OUTLINES SEC- ' 
Reiafsd types: TION. Heater volts (ac/dc), 2.1; am- 
6CW4,13CW4 peres, 0.45; warm-up time (average), 8 g 

seconds. Except for heater ratings, this •=rn cut-off0 

type is identical with nuvistor type 6CW4. ^ ^ 

SHARP-CUTOFF TETRODE ea 
Miniature type used as rf amplifier (1Y 

2CY5 'n vllf tuners of television receivers ^ t\ rjETj JL ,a employing series-connected heater «©OT/\I^®k 
,.„la'ep'yp":v, strings. Outline 7B, OUTLINES SEC- 

' ' TION. Heater volts (ac/dc), 2.4; am- dT 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with miniature type 6CY5. 

HIGH-MU TRIODE 

mi 

mC.4 Nuvistor type used as grounded- 
2054" cathode, neutralized rf amplifier in vhf IlifK -L. 
Related type; tuners of television and FM receivers I (({\ ""y j 1 ])) 

6DS4 employing series-connected heater v^VCvvf J y) 
strings. Because of its cutoff charac- je*i<\V_J^y/® 3e 
teristics, the 2DS4 is used in circuits 
to reduce cross-modulation distortion. W.— 
Outline 1, OUTLINES SECTION. index-large lus _ 
Heater volts (ac/dc), 2.1; amperes, •■short pin, ic-donotuW 

0.45; warm-up time (average), 8 seconds. Except for heater ratings, this type is 
identical with nuvistor type 6I)S4. 

MEDIUM-MU TRIODE 
Nuvistor type used at frequencies 

0% fW/A up to 1000 megacycles in uhf oscillator 
ZIJ V"r stages of television receivers employ- I (ff\ ™ / itMl 
Related type: ing series-connected heater strings. llUV Vr—•/ ////j 

6DV4 Outline 1, OUTLINES SECTION. VgpCyH/ ^ ' 
Heater volts (ac/dc), 2.1; amperes, 
0.45; warm-up time (average), 8 sec- 
onds. Except for heater ratings, this index»large lug 
type is identical with nuvistor type #.short pini ic-do not use 

2DV4 
Related type: 

6DV4 ©I 

MEDIUM-MU TRIODE 
H(T//r=crTVX\a 

e%W\TgA Miniature type used as a local- IZZ IsY' JLlJJLrT oscillator tube in uhf television re- JVT ■—JT) 
Rototod typas: ceivers covering the frequency range ~~/Z)p 
3DZ4,6DZ4 from 470 to 890 megacycles and em- . 0— 

ploying series-connected heater strings. p 
Outline 7A, OUTLINES SECTION. Heater volts (ac/dc), 2.35; amperes, 0.6; 
warm-up time (average), 11 seconds. Peak heater-cathode volts, 180 max (the dc 
component must not exceed 100 volts when' heater is positive with respect to cathode). 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6DZ4. 
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ELECTRON-RAY TUBE Gt_ TA 
Glass type with triode unit used to indicate visu- 

/j T i [ ally by means of a fluorescent target the effects 
 l y-\ of a change in a controlling voltage. It is used 
«—l-—as a convenient means of indicating accurate ra- 2 E5 

V Ss. J dio receiver tuning.Maximum dimensionsrover- 
length, 4-3/16 inches; seated height, 3-9/16 Related types 

CjJ \^) inches:diameter,l-9/16 inches.Tuberequiresaix- ^5 H H contact socket. Except for its heater rating (2.5 
volts ac/dc; 0.8 ampere), the 2E& has electrical 

characteristics identical with type 6E5. Type2E5 is a DISCONTINUED type listed for reference only. 

TWIN DIODE 
Miniature type used as a horizontal phase 

vy^),S detector in television receivers. Outline 7B, 
^7\lp_ -XrnP OUTLINES SECTION. Tube requires minia- O CKI C 

l)(\ i—■ I iL. ture seven-contact socket and may be mounted M |jjj l^j j 
(FVSA/S. yCl)po, in any position. Heater volts (ac/dc), 2.1; am- D2 S peres, 0.45; warm-up time (average), 11 seconds, (j,) Maximum ratings (design maximum) as half- 

nc wave rectifier: dc output ma. per plate, 5 max; 
peak heater-cathode volts, 200 max. When the 

heater is positive with respect to cathode, the dc component of the heater-cathode voltage must not 
exceed 100 volts. Type 2EN5 is used principally for renewal purposes. 

P SHARP-CUTOFF TRIODE 
/T/*\ ,,5 Miniature type with frame grid 

(sY -J- \E3 used in vhf tuners of television re- ^ __ _ 
r\>": ceivers. Outline 7B, OUTLINES 2ER5 

SECTION. Heater volts (ac/dc), 2.3; Related types: 
pibi/ amperes, 0.6. Except for heater rat- 3ER5.6ER5 

if-' ings, this type is identical with mini- 
ature type 6ER5. 

2EN5 

2ER5 
Related types: 

3ER5, 6ER5 

/TVN is SHARP-CUTOFF TRIODE 
L± ip Miniature type used as an rfampli- 2FH5 

(vj fier in vhf tuners of television receivers Related t es- 
gCsaAU/^ yVA employing series-connected heater Ifhs, ems*' 
^^ strings. Outline 7B, OUTLINES SEC- 
k TION. Heater volts (ac/dc),2.35; am- 

peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6FH5. 

@_£D BEAM HEXODE 
»©//r~lLXs)G3 Miniature type used as rf-ampli- _ _ _ _ 
JXltSiL ®er television receivers 2 PS 5 

GK2(£AVi/Vyv) Ga employing series-connected heater Related type: 
G4 g4 Strings. Outline 7B, OUTLINES SEC- 6FS5 

er TION. Heater volts (ac/dc), 2.4; am- 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6FS5. 

#HIGH-MU TRIODE is _ 
Miniature type with frame grid OQICS 

used as grounded-cathode rf-amplifier Related .«• 
it tube in vhf tuners of television re- sgks, 6GKS 

ceivers employing series-connected 
heaterstrings. Outline 7B, OUTLINES 

SECTION. Heater volts (ac/dc), 2.3; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6GK5. 

2FS5 
Related type: 

6FS5 

2GK5 
Related types: 
SGKS, 6GK5 
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HALF-WAVE VACUUM RECTIFIER H 
Miniature type used as rectifier of high-volt- " 

age pulses produced in scanning systems of color- tT/Xix 
television receivers. Outline 9A, OUTLINES / fx \/y\LC 

O /VO SECTION. Tube requires miniature 9-contact |^ / 
socket and may be mounted in any position. /^i/ V 
Socket terminals 8 and 7 may be connected to H / ^H 

the heater. Heater volts (ac), 8.1 B; amperes, (7j ■'Tq) 
0.22. Maximum ratings as pulsed rectifier in 625- ^ 
line, 30-frame system: peak inverse plate volts, 

18000 max; peak plate ma., 80 max; average plate ma., 1.5 max. For high-voltage considerations, see 
type 1B3-GT. Type 8A2 is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER lc 

Glass octal type used as rectifier \ 
3A3 of high-voltage pulses produced in the ' \ )_ scanning systems of color television 

receivers. Outline 15D, OUTLINES 
SECTION. Tube requires octal socket LC "-c 

and may be mounted in any position. Socket terminals 1, 3 4, 5, 6, and 8 may be 
connected to socket terminal 7. Socket terminals 4 and 6 may be used as tie points 
for components at or near heater potential. For high-voltage considerations, see 
type 1B3-GT. 
Heater Voltage (ac)   8.15* volts 
Heater Current  0.22 ampere 
Direct Interblbctrode Capacitance (Approx.): 

Plate to Heater, Cathode, and Internal Shield  1.5 pf 
* Under no circumstances should the heater voltage be less than 2.65 volts or greater than 3.65 volts. 

PULSED RECTIFIER 
For operation in a 525-line, SO-Jrame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage"  80000 mas volts 
Peak Plate Current  88 max ma 
Average Plate Current  1.7 max ma 

80000 max 
88 max 

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

DIODE—TRIODE—PENTODE 02p G|p Gt 
Glass octal type used as combined detector, (4) n Cf) 

af amplifier, and rf amplifier In battery-operated / \ i \\/~.Pt 
receivers. Maximum over-all length, 3-7/16 (3^—i \1 VXfD 

3A8GT inches; maximum diameter, 1-6/16 inches. EHla- |i II f\J ment volts, 1.4 (parallel), 2.8 (series); amperes, ~"l!" 
0.1 (parallel), 0.05 (series). Typical operation as F 
class A i amplifier: triode unit—plate volts,90 (110 f m (JyTTQ) 
max); grid volts, 0; amplification factor, 65; wrq 
plate resistance, 0.2 megohm; transconductance, 15 

825 jumhos; plate ma., 0.2; pentode unit—plate and grid-No.2 volts, 90 (110 max); grid-No.l volts, 0; 
plate resistance, 0.8 megohm; transconductance, 750 Mmhos; plate ma., 1.5; grid-No.2 ma., 0.5. This is a 
DISCONTINUED type listed for reference only. 

MEDIUM-MU TRIODE y—^ 
„ _ _ Miniature type used as local os- 

3AF4A dilator in uhf television receivers cov- J/uj ■—JTL 
Related types: ering the frequency range of 470 to 890 c^AAV^i 

2AF4B, 6AF4A megacycles per second and employing 0—' 
series-connected heater strings. Out- p 

line 7A, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.45; warm- 
up time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6AF4-A. 
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0_© TWIN DIODE 
Miniature type having high-per- _ _ . _ 

uui—ii—])) veance used as detector in television OAl5 
-.(yV-VX-U/Qpo, receivers employing series-connected Related typeu 2 heater strings. Outline 7A, OUTLINES 6AI.5,12AL5 

kV SECTION. Heater volts (ac/dc), 3.15; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6AL5. 

hk^pA0 h half-wave 
«r QrrS?' H.r VACUUM RECTIFIER 

/ ■vY— Duodecar type used to supply TAT*/ NC(£\Jwv/ /filNO high voltage to the anode of picture 
hk@CV^^/® tubes in television receivers. Outline 
is QJ—tE) N0 16B, OUTLINES SECTION. Tube 

H,K'IS H requires duodecar twelve-contact 
socket and may be mounted in any position. For high-voltage and X-ray safety 
considerations, refer to type 1B3-GT. Heater volts (ac/dc), 3.15; amperes, 0.22. 

PULSED RECTIFIER 
For operation tn a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage"   80000 max volts 
Peak Plate Current  88 max ma 
Average Plate Current  1.7 max ma 
B The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 16 per cent of one horizontal scanning cycle is 10 microseconds. 

H /Trv-f« SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli- _ _ . _ 

IV ^iL fier in television receivers employing 3AUO 
cs^AAt^SLAI'Kj series-connected heater strings. Out- R.iai.dlypu: 
l3 line 7B, OUTLINES SECTION. 4AU6,6AU6A, 12AU6 

oi Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average),11 seconds.Peak heater-cathode volts,200 max. When 
the heater is positive with respect to the cathode, the dc component of the heater- 
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, this type is identical with miniature type 6AU6. 

PTWIN DIODE—HIGH-MU TRIODE 
Miniature type used as combined OA* !£. 

detector, amplifier, and avc tube in 3AVO 
television receivers employing series- R.iai.diyp.f 
connected heater strings. Outline 7B, 4AV6, savs, 12AV6 
OUTLINES SECTION. Heater volts 

(ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater- 
cathode volts, 200 max. When the heater is positive with respect to the cathode, the 
dc component of the heater-cathode voltage must not exceed 100 volts. Except for 
heater and heater-cathode ratings, this type is identical with miniature type 6AV6. 
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HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as rectifier 

of high-voltage pulses produced in the I 
scanning system of television receivers. 
Outline 15B, OUTLINES SECTION. 
Tube requires octal socket and may be 
mounted in any position. Heater volts 
(ac/dc), 3.15; amperes, 0.22. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage*  80000 max volts 
Peak Plate Current  88 max ma 
Average Plate Current  1.7 max ma 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

HALF-WAVE VACUUM RECTIFIER LC— p -LC Glass octal type used as rectifier of high- (4) p (s) 
voltage pulses produced in the scanning systems lc 

O D O of television receivers. Outline 25B, OUTLINES L 'QY XE) -jjU SECTION. Tube requires octal socket and may [ ,   J 
be mounted in any position. Low-potential cir- y\\ 
cuits should not be connected to any of thesocket 
terminals. Any or all of the following socket- HrTT8^ lS 

terminal connections are permissible and may ^n-C 
aid in corona reduction: socket terminals 1, 3, 

5, and 7 may be connected together; socket terminals 2, 6, and 8 may be connected together; socket 
terminal 4 may be connected to socket terminals 2 or 7, or may be used as a tie point for a heater- 
voltage dropping resistor. Heater volts (ac/dc), 3.15; amperes, 0.22. Maximum ratings as pulsed rec- 
tifier in 525-line, 30-frame system: peak inverse plate volts (absolute maximum), 35000 max (dc 25000 
max); peak plate ma., 80 max; average plate ma., 1.1 max. For high-voltage considerations, see type 
1B3-GT. Type 3B2 is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE © 
_ _ . _ Miniature type used as rf ampli- (SY I jL Xy 
ObAO fier in standard broadcast and FM re- (VT"""!. ) 
Related lypei: ceivers, as well as in wide-band, high- r.j[lK\L>^t~AZ)« 
6BA6,12BA6 frequency applications; f or use in equip- is 

ment employing series-connected gt 
heater strings. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 3.15; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6BA6. 

SHARP-CUTOFF PENTODE "Q—R 
_ _ _ Miniature type used as rf or if am- /@G2 

3BC5 plifier in television receivers employing l\ 
Related lypas- series-connected heater strings. Out- G3(2>ru/\T/3G3 
4BC5,6BC5 line 7B, OUTLINES SECTION. * 

Heater volts (ac/dc), 3.15; amperes, cf2>' 
0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 max. When 
the heater is positive with respect to the cathode, the dc component of the heater- 
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, this type is identical with miniature type 6BC5. 
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PENTAGRID CONVERTER 
»%( Miniature type used as converter ODCX. 

lj\jj£=n\L in superheterodyne circuits in both the ODtO 
| yQci standard broadcast and FM bands in Related typeu 

G5 equipment employing series-connected 6BE6, 12BE6 G| heater strings.Outline 7B, OUTLINES 
SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6BE6. 

K MEDIUM-MU TRIODE 3BN4 
1 Miniature types used as rf ampli- ODM^IA 

J/C1—"Uv--. fler in grid-drive circuits of vhf tele- OI3N4/V 
vision tuners. The double base-pin Related types: 

Q  connections for both cathode and grid 2BN4A, 6BN4A 
K reduce effective lead inductance and 

lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 7B,OUTLINES SECTION. 
Heater volts (ac/dc), 3; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, the 3BN4 and 3BN4-A are identical with miniature types 
6BN4 and 6BN4-A, respectively. Type 3BN4 is a DISCONTINUED type listed 
for reference only. 

1^ BEAM TUBE 
R-aV r-XV?)6* 

Miniature type used as combined _ _ - . - 
\i-- limiter, discriminator, and af voltage OBNO 

Ci^Avp^ yAlIe amplifier in intercarrier television and Reiafed lypei: 
K0  FM receivers employing series-con- 4BN6, bbna 
is nected heater strings. Outline 7C, 

OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with min- 
iature type 6BN6. 

SHARP-CUTOFF TWIN PENTODE 
Miniature type used as combined on l m 

sync separator, sync clipper, and age SBUo 
cjSX|/®pPi amplifier tube in television receivers Relatedtypeu 13 (7^ employing series-connected heater 4BU8, abus 

k mri strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with miniature type 6BU8. 

PENTAGRID AMPLIFIER 
Miniature type used as gated am- _ _ _ 

T\\Jj:Hq\i plifier in television receivers employing ODTO 
| ytDa, series-connected heater strings. Out- Raiatedtype: 

w line 7B' OUTLINES SECTION. abya 
Heater volts (ac/dc), 3.15; amperes, 

0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6BY6. 
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SEMIREMOTE-CUTOFF PENTODE >r7< 
__ Miniature type used in gain-con- rr:-/^22 

3BZO trolled video if stages of television re- (\ 
Related types: ceivers employing series-connected e(£KAt/\J 

4BZ6, 6BZ6, izbzb heater strings. Outline 7B, OUTLINES 13 

SECTION. Heater volts (ac/dc), 3.15; &i 
amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts when 
heater is negative with respect to cathode, 300 max (the dc component must not 
exceed 200 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature type 6BZ6. 

SHARP-CUTOFF PENTODE >r7< 
_ , Miniature type used as rf or if am- y©0*, 
OvsDO plifier in television receivers employing (\ 
Related types: series-connected heater strings. Out- K®vv^5]y®G» 

4CB6,6CB6,6CB6A line 7B, OUTLINES SECTION. 13 

Heater volts (ac/dc), 3.15; amperes, gi 
0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 max; heater positive with respect to cathode, 200 max 
(the dc component must not exceed 100 volts). Except for heater and heater- 
cathode ratings, this type is identical with miniature types 6CB6 and 6CB6-A. 

SHARP-CUTOFF PENTODE 

O/^CC Miniature type used as rf and if _L \7)Ga 

«5v*IZ3 amplifier in vhf television receivers em- (\ 
Related typo: ploying series-connected heater strings. 

bces Outline 7B, OUTLINES SECTION. 15 

Heater volts, 3.15; amperes, 0.6; heater G|U) 
warm-up time (average), 11 seconds. Except for heater ratings, this type is iden- 
tical with miniature type 6CE5. 

SHARP-CUTOFF PENTODE /TTN 
_Miniature type used as rf or if am- H®)\ 
OVaPO plifier in television receivers employing (\ 
Raiaiod type: series-connected heater strings. Out- k(EaAL/^ 

6CF6 line 7B, OUTLINES SECTION. Qf=:^ 's 

Heater volts (ac/dc), 3.15; amperes, ct 
0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 max; heater positive with respect to cathode, 200 max 
(the dc component must not exceed 100 volts). Except for heater and heater- 
cathode ratings, this type is identical with miniature type 6CF6. 

PENTAGRID AMPLIFIER /fc\ 
_ . Miniature type used as gated am- 
3 CSO plifier in television receivers employing -I Vl] saiTxL. 
Raiatad typas: series-connected heater strings. Out- I Al/oa 
4CS6,6CS6 line 7B, OUTLINES SECTION. 65 

Heater volts (ac/dc), 3.15; amperes, 01 

0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6CS6. 
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©__© SHARP-CUTOFF TETRODE 
(i/ j_Xa^ Miniature type used as rf ampli- ^ ^V C 

► JVr."""; j L ,s fier in vhf tuners of television receiv- OVld is(lATL/\Ir7® k ers employing series-connected heater Related types: 
>rj—strings. Outline 7B, OUTLINES SEC- 2CYS, 4CY5, 6Cys 
gi TION. Heater volts (ac/dc), 2.9; am- 

peres, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6CY5. 

FULL-WAVE VACUUM RECTIFIER 
_c\ Glass octal type used as power _ _ ^ - 

l\ \) supply in television receivers and other OUvP4 
(aXX/N Azf0' equipment having high dc require- lc ments. Outline 19D, OUTLINES SEC- 

^ TION. Tube requires octal socket and 
may be operated in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. For discussion of Rating 
Chart, refer to INTERPRETATION OF TUBE DATA. Filament volts (ac/dc), 
3.3; amperes, 3.8. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)   
Hot-Switching Transient Plate Current (Per Plate)  
AC Plate Supply Voltage (Per Plate, rms)  
DC Output Current (Per Plate)  
Bulb Temperature (at hottest point on bulb surface)  

RATING CHART 

type' 3DG4 I I I I I T" Ef = 3.3 VOLTS AC I I I I I 
  1- MAXIMUM OPERATING VALUES WITH: i—CHOKE-INPUT FILTER I—CAPACITOR-INPUT FILTER 

I 133 | I 1 I 325| 375|G I I 1 
5 100 200 300 400 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 92 CS—1098211 

Typical Operation with Capacitor Input to Filten 
AC Plate-to-Plate Supply Voltage (rms)     650 volts 
Filter-Input Capacitor0    40 juf 
Effective Plate-Supply Impedance per Plate. ...    82 ohms 
DC Output Voltage at Input to Filter (Approx.): 

At full-load current of 350 ma     .^ 800 volts 
Characteristics: 
Tube Voltage Drop for plate current of 350 ma (per plate) 25 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 peak plate current. 
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SHARP-CUTOFF PENTODE n/TxV) 
_ _ __ _ Miniature types used as interme- "ji ^ 
3DKO diate-frequency amplifier in television at) 
Related types: receivers. Outline 7B, OUTLINES 
6DK6,12DK6 SECTION. Heater volts (ac/dc), 3.15, 

amperes. 0.6; warm-up time (average), 51 

11 seconds, Peak heater-cathode volts: heater negative with respect to cathode, 
300 max-, heater positive with respect to cathode, 200 max (the dc component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature type 6DK6. 

, SHARP-CUTQFF PENTODE 
Miniature types used as FM de- 

3DT6A tector in television receivers employing (\Ji-x3v) 
Related ivoes- series-connectedheaterstrings.Outline (jaTO^ I Ai)c3 

4DT6A, 6DT6A VB, OUTLINES SECTION. Heater Is 
volts (ac/dc), 3.15; amperes, 0.6; oj-' 

warm-up time (average), 11 seconds. Except for heater ratings, these types are 
identical with miniature types 6DT6 and 6DT6-A, respectively. Type 3DT6 is a 
DISCONTINUED type listed for reference only. H K 

MEDIUM-MU TRIODE "(TV/ I 1 
. Miniature type used as a local- i\y   r | 

JDZ4 oscillator tube in uhf television re- AJh 
Related types: ceivers covering the frequency range 
2DZ4,6DZ4 from 470 to 890 megacycles and em- 0 

ploying series-connected heater strings. f 
Outline 7A, OUTLINES SECTION. Heater volts (ac/dc), 3.2; amperes, 0.45; 
warm-up time (average), 11 seconds. Peak heater-cathode volts, 180 max (the dc com- 
ponent must not exceed 100 volts when heater is positive with respect to cathode). 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6DZ4. 

SHARP-CUTOFF PENTODE h g2 

Miniature type used as rf ampli- -L/O© 
3EA5 fler in vhf tuners of television receivers K _t\ / ) K _ . . having series-connected heater strings. is(£AA2y\I/70ls 

6EA5 °! Outline 7B, OUTLINES SECTION. g ^ 
Heater volts (ac/dc) 2.9; amperes, er 

0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6EA5. 

SEMIREMOTE-CUTOFF PENTODE j, " „ 
Miniature type used as if-ampli- 71^^^ 

fier tube in television receivers. Out- I 
3=147 line8C,OUTLINESSECTION.Heater volts (ac/dc), 3.4; amperes,0.6; Except «j(S/w(/V^fV®8a 
R4EH7d 6eh7*! for heater ratings, this type is identical 0-—--rf) * - 

with miniature type 6EH7. K 63 

3EA5 
Related type: 

6EA5 

3EH7 
Related types: 

4EH7, 6EH7 

3EJ7 
Related types: 

4EJ7r 6EJ7 

SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier tube in television receivers.Outline 
8C, OUTLINES SECTION. Heater 
volts (ac/dc), 3.4; amperes, 0.6. Ex- 
cept for heater ratings, this type is 
identical with miniature type 6EJ7. 
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H p HIGH-MU TRIODE 

>r-~yQ Miniature type with frame grid 
"(Sy / N/fe)'s used in vhf tuners of television re- 
7\i  r ceivers. Outline 7B, OUTLINES SEC- 3ER5 

g©^U/\~AL)k TION. Heater volts (ac/dc), 2.8; am- ■Vr,._, ,rr.T. XT peres, 0.45. Except for heater ratings, jers, 6ERS' 
Cl) this type is identical with miniature 

type 6ER5. 
h p 

„ HIGH-MU TRIODE 
L— p Miniature type used as rf-ampli- 'SdJC 

JV r—fier tube in vhf tuners of television re- Or HI O 
ceivers employing series-connected Related types: 

m— heater strings. Outline 7B, OUTLINES rfhs, sfhs 
» SECTION. Heater volts (ac/dc), 3; 

amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6FH5. 

3FH5 
Related types: 
2FH5, 6FH5 

>fy\ ,s HIGH-MU TRIODE 
I   p Miniature type with frame grid _ _ _ 

_Lyf>—S—.J-n used as grounded-cathode rf-amplifier 3wKO 
cfelyvpN tube in vhf tuners of television re- Related type: 

0— ceivers employing series-connected 2GK5,6GK5 
K heaterstrings. Outline 7B, OUTLINES 

SECTION. Heater volts (ac/dc), 2.8; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6GK5. 

SHARP-CUTOFF TWIN PENTODE 3GS8/ 
Miniature type used as combined on ■ ■ O 

yM". sync separator, sync clipper, and age OuU O 
62 VAvCAj //WPpj amplifier tube in television receivers Related type: 

(y* ® employing series-connected heater 4GS8/4BU8 
K'IS G3P| strings. Outline 8D, OUTLINES SE C- 

TION. Heater volts (ac/dc), 3.15; amperes, 0.6. Except for heater ratings, this 
type is identical with miniature type 4GS8/4BU8. 

HIGH-MU TRIODE 
Miniature type used as rf-ampli- 

fier tube in vhf television tuners. Out- 
line 7 A, OUTLINES SECTION. 
Heater volts (ac/dc), 2.7; amperes, 
0.45. Except for heater ratings, this 
type is identical with miniature type 
6HA5. 

fP2 SHARP-CUTOFF TWIN PENTODE 
Miniature type used in age am- 

plifier, sync, and noise-limiting cir- 
cuits of television receivers employing 
series-connected heater strings. One 
pentode unit is used as a combined 

3HA5 
Related type: 

6HA5 

3HS8 
Related types: 

4HS8, 6HS8 

sync separator and sync clipper; the other pentode unit is used as the age amplifier. 
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Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater ratings, this type ;s identical 
with miniature type 6HS8. 

H_ (sN NO 
SHARP-CUTOFF PENTODE 

_ - _ . Miniature type with frame grid VJ 
O J GO used in if-amplifier stages of television s •fS) 
Ksiaied types: receivers utilizing intermediate fre- 61 

4IC6,6JC6 quencies in the order of 40 megacycles £1' if) 
and employing series-connected heater 3' 

strings. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 3.5; amperes, 
0.6; heater warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6JC6. 

SHARP-CUTOFF PENTODE 
pj m Miniature type used as if-ampli- QX r::in 
«3«JUO fier tube in television receivers utiliz- 
Related types: ing intermediate frequencies in the or- 

4JD6,6JD6 der of 40 megacycles and employing vlT" "12) B 
series-connected heater strings. Out- 

line 8B, OUTLINES SECTION. Heater volts (ac/dc), 3.5; amperes, 0.6; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6JD6. 

3LF4 

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

ac/dc/battery portable receivers. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 
socket. Filament volts (dc), 1.4 (parallel), 2.8 
(series); amperes, '.1 (parallel), 0.05 (series). 
For electrical characteristics, refer to glass-octal 
type 3Q5-GT. Type 3LF4 is used principally 
for renewal purposes. 

3Q4 

POWER PENTODE 
Miniature type used in output stage of 

lightweight, compact, portable battery-operated 
equipment. Outline 7B, OUTLINES SECTION. 
Except for terminal connections, types 3Q4 and 
3V4 are identical. Refer to type 3V4 for ratings 
and typical operation. Type 3Q4 is used prin- 
cipally for renewal purposes. 

BEAM POWER TUBE c2(_. ^c, 
Glass octal type used in output stage of p Isi 

ac /dc battery portable receivers. Outline 14C, ^rrZL. \ \ 
OUTLINES SECTION. This type may be sup- f i-I-Ill 1 

V/%3f 5 plied with pin 1 omitted. Filament volts (dc), """ i J-n 2.8 in series filament arrangement and 1.4 in 
parallel arrangement; amperes 0.05 (series), 
0.1 (parallel). Typical operation as Class Ai ncW ^03 
amplifier: plate and grid-No.2 volts, 110 max; Fm 
grid-No.l volts, -6.6; peak af grid-No.l volts, 

6.1 (series),5.4 (parallel);platema.,8.5 (series), 10 (parallel);grid-No.2 ma., 1.1 (series), 1.4 (parallel); 
total cathode ma., 6 max for each 1.4-volt filament section; plate resistance (approx.), 0.11 megohm 
(series), 0.1 megohm (parallel); transconductance, 2000 jtmhos (series), 2200 pmhos (parallel); load 
resistance, 8000 ohms; total harmonic distortion, 8.5 per cent (series), 6 per cent (parallel) ;max.-signal 
power output, 330 mw (series), 400 mw (parallel). This type is used principally Tor renewal purposes. 
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POWER PENTODE 
P Miniature type used in output stage of 

lightweight, compact, portable, battery-oper- p ated equipment. Outline 7B, OUTLINES SEC- A 
TION. Tube requires miniature seven-contact -j 
socket. Filament volts (dc), 2.8 (series), 1.4 
(parallel); amperes, 0.05 (series); 0.1 (parallel). 
Typical operation as class Ai amplifier: plate 
and grid-No.2 volts, 67.5 (90 max); grid-No.l 
volts, -7; peak af grid-No.l volts, 7; zero-signal 

plate ma., 6 (series) 7.2 (parallel); zero-signal grid-No.2 ma., 1.2 (series), 1.5 (parallel); plate resistance 
(approx.); 0.1 megohm; transconductance, 1400 /imhos (series), 1550 jmihos (parallel); load resistance, 
5000 ohms; maximum-signal power output, 160 milliwatts (series), 180 milliwatts (parallel). This type 
is used principally for renewal purposes. 

POWER PENTODE 
P Miniature type used in output stage of 

lightweight, compact, portable, battery-oper- 
G, ated equipment. Outline 7B, OUTLINES SEC- 

TION. Tube requires miniature seven-contact A 
socket. Filament volts (dc), 2.8 (series), 1.4 W v 4 

T* (parallel); amperes, 0.05 (series), 0.1 (parallel). 
Typical operation as class Ai amplifier; plate 
and grid-No.2 volts, 90 (100 max); grid-No.l 
volts, -4.5; peak af grid-No.l volts, 4.5; zero- 

signal plate ma., 7.7 (series), 9.5 (parallel); grid-No.2 ma., zero-signal, 1.7 (series), 2.1 (parallel); plate 
resistance (approx.), 0.12 megohm (series), .1 megohm (parallel); transconductance, 2000 /jmhos 
(series), 2150 ^mhos (parallel); load resistance, 10000 ohms; maximum-signal power output, 240 milli- 
watts (series), 270 milliwatts (parallel). This type is used principally for renewal purposes. 

c SHARP-CUTOFF PENTODE H(^V Nsf2 
Miniature type used as rf ampli- AAI IA 

JV fier in television receivers employing 
series-connected heater strings.Outline Reiatsd typ.s: 

15 7B, OUTLINES SECTION. Heater 3AU6,6AU6A, 12au6 
G' volts (ac/dc), 4.2; amperes, 0.45; 

warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 200 max; heater positive with respect to cathode, 200 max 
(the dc component must not exceed 100 volts). Except for heater and heater-cath- 
ode ratings, this type is identical with miniature type 6AU6. 

TWIN DIODE—HI6H-MU TRIODE 

I "J~ f Vr ^ Miniature type used as combined . _ _ , _ U j CIIJ a] detector, amplifier, and avc tube in 4AvO 
automobile and ac-operated radio re- R.iatad typ.i: 

Aj—— ceivers employing series-connected 3AV6,6AV6, iiava 
gt heater strings. Outline 7B,OUTLINES 

SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6AV6. 

SHARP-CUTOFF PENTODE 
Miniature type used in compact 

radio equipment as an rf or if amplifier 
at frequencies up to 400 megacycles 
per second. Outline 7B, OUTLINES 
SECTION. Heater volts (ac/dc), 4.2; 

4BC5 
ifoiated types: 

3BC5, 6BC5 

in 
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amperes, 0.45; warm-up time (average), 11 seconds. Peak heater-cathode volts: 
heater negative with respect to cathode, 200 ma®; heater positive with respect to 
cathode, 200 max (the dc component must not exceed 100 volts). Except for heater 
and heater-cathode ratings, this type is identical with miniature type GBC5. 

MEDIUM-MU TWIN TRIODE 

A D O Miniature type used in direct- KT2Q(^nr^^W7)GT| 

4DwO coupled cathode-drive rf amplifier cir- |y'"~ 
Rdated typs: cuits of vhf television tuners employ- 

6BC8 ing series-connected heater strings. (TV ff) 
Outline 8B, OUTLINES SECTION. PT2 15 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BC8. 

4BL8 
Related type: 

6BL8 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Miniature type used in frequency- 
changer service in television receivers. 
Outline 8B, OUTLINES SECTION, 
Heater volts (ac/dc), 4.6; amperes, 0.6 
Except for heater ratings, this type is 
identical with miniature type 6BL8. 

BEAM TUBE (a—Ly 
f\ — _ _ _ _ _ Miniature type used as combined (i/ rrz^vVS' 

4BNO limiter, discriminator,and audio-volt- \L Related types: age amplifier in intercarrier television g/SaMP^i 7T)p 
3BN6,6BN6 and FM receivers employing series- 

connected heater strings. Outline 7C, Is 
OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the dc component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6BN6. 

MEDIUM-MU TWIN TRIODE HQc^;®
PT, 

_ Miniature type used in direct- KT2(Tv^iri^fiV7)<*T' 
4DQ/ A coupled cathode-drive rf amplifier cir- 

Related types: cuits of vhf television tuners employ- gt2®\\ /V^v®kt, 
sbq/a, 6BQ7A ing series-connected heater strings.   

Outline 8B, OUTLINES SECTION. Pt2 's 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BQ7-A. 

MEDIUM-MU TWIN TRIODE 
_ Miniature type used in direct- RT2(SWp__Z^Y7fT' 

4658 coupled cathode-drive rf amplifier cir- 
Related type: cuits of vhf television tuners employ- Gt(!X10s'3^A2)kt1 

6BS8 ing series-connected heater strings. 2 

Outline 8B, OUTLINES SECTION. 'V ^ 
Heater volts (ac/dc), 4.5; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BS8. 
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I SHARP-CUTOFF TWIN PENTODE Miniature type used as combined j| D I IO 
~1 sync separator, sync clipper, and age 4DUo 

L/^ee, amplifier tube in television receivers Related types: 
nj- employing series-connected heater sbub, sbus 
* G3P| strings. Outline 8D, OUTLINES SEC- 

TION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BU8. 

>f-y\ SEMIREMOTE-CUTOFF PENTODE 
rr;^^)©02 Miniature type used in gain-con- _ 

(\ trolled video if stages of television re- 4BZO 
K0\ij^l/©G3 ceivers employing series-connected Related types: 

IS heater strings. Outline 7B, OUT- sbzb, 6BZ6, izbzb 
cr LINES SECTION. Heater volts 

(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type GBZ6. 

MEDIUM-MU TWIN TRIODE 
KT2(3W^i-^Liuy5Gl) Miniature type used in direct- » — __ 

coupled cathode-drive rf amplifier cir- 4rDZ.X 
Ct|£a\ /V^\i)KTl cuits of vhf television tuners employ- Related type: 

(j/~ ^0 ing series-connected heater strings. bbzz 
PT2 13 Outline 8B, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2 amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BZ7. 

# SHARP-CUTOFF PENTODE 
G2 Miniature type used as if and as . . 

rf amplifier in television receivers em- 4C«O0 
G3 ploying series-connected heater strings. Related types: 
's Outline 7B, OUTLINES SECTION. 3CB6, bcbb, bcbba 

Heater volts (ac/dc), 4.2; amperes, 
0.45; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater nega- 
tive with respect to cathode, 300 max (the dc component must not exceed 200 
volts); heater positive with respect to cathode, 200 max ( the dc component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature types 6CB6 and 6CB6-A. 

PENTAGRID AMPLIFIER 
H©U Miniature type used as a gated 

c amplifier in television receivers. In 
such service, it may be used as a com- 

05 bined sync separator and sync clipper. 
01 Outline 7B, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time (average) 
cept for heater ratings, this type is identical with miniature type 

4CS6 
Related types: 

3CS6, 6CS6 

, 11 seconds. Ex- 
6CS6. 

SHARP-CUTOFF TETRODE H/ _G2 
©f -LA/© Miniature type used as rf ampli- 

k k fier in vhf tuners of television receivers 
is©*\JIV\I/7©'s employing series-connected heater 

Q ^ strings. Outline 7B, OUTLINES SEC- 
g: TION. Heater volts (ac/dc), 4.5; am- 

peres, 0.3; warm-up time (average), 11 seconds. Except for heater 
is identical with miniature type 6CY5. 

4CY5 
Rsiated typos: 

2CY5, 3CY5, 6CY5 

ratings, this type 
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Q--© SHARP-CUTOFF PENTODE 
Miniature type used in the gain- . „ _ _ 

(\ ) controlled picture if stages of television 4DEO 
K©5l3Jy®G3 receivers utilizing an intermediate fre- Reioted type: IS quency in the order of 40 megacycles 4DE6 

gi per second. Also used as an rf amplifier 
in vhf television tuners. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 
4.2; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with miniature type 6DE6. 

SHARP-CUTOFF PENTODE 
Miniature types used as EM de- 4DT6 

4DT6A J V I ""ilxl tector in television receivers employing 4UIOA 
SaTl^ ytI)G3 series-connected heater strings. Outline Related types- 

'5 7B, OUTLINES SECTION. Heater 3DT6A, 6DT6A 
0i volts (ac/de), 4.2; amperes, 0.45; 

warm-up time (average), 11 seconds. Except for heater ratings, these types are 
identical with miniature types 6DT6 and 6DT6-A, respectively. Type 4DT6 is a 
DISCONTINUED type listed for reference only. 

SEMI REMOTE-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier tube in television receivers. Out- 
line 8C, OUTLINES SECTION. Heat- 
er volts (ac/dc), 4.4; amperes, 0.45; 
Except for heater ratings, this type is 
identical with miniature type 6EH7. 

SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier tube in television receivers. Outline 
8C, OUTLINES SECTION. Heater 

t volts (ac/dc), 4.4; amperes, 0.45. Ex- 
cept for heater ratings, this type is 
identical with miniature type 6EJ7. 

4EH7 
Related types: 

3EH7, 6EH7 

4EJ7 
Related types: 

3EJ7r 6EJ7 

VARIABLE-MU TWIN TRIODE 
*T2(Sy/^Zl£5V?)GTl Miniature type used in direct- if ECO 

"'rf coupled cathode-drive rf amplifier cir- 4rtiO 
/Gmy cults of television receivers employing R«iai«d type 2 (VN—-(9) ' series-connected heater strings. Out- 6ES8 

Ms line 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4; amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater ratings, this type is identical with miniature type 6ES8. 

Q__© SHARP-CUTOFF PENTODE 
«(?/ /®G2 Miniature type used in the gain- - 

(\ ---tx) controlled picture-if stages of vhf tele- 4eV*0 
)(Dg vision receivers operating at an inter- Related types: 

if mediate frequency in the order of 40 5EW6,6EW6 
d, megacycles per second. Outline 7B, 

OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type OitiVVS. 
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SHARP-CUTOFF TWIN PENTODE 4GS8 Ppz(zYfrEL- flx^0^7)s, Miniature type used as combined IA 0.i IO 
sync separator, sync clipper, and age /4DUO 

l/&pp' amplifier tube in television receivers Related type: 
(tj ^0 employing series-connected heater sgss/sbus 

k.is ssp, strings. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. 
Heater Voltage (ac/dc)  4.2 volts Heater Current  0.45 ampere 
Heater Warm-Up Time (Average)  11 eeconds 
Direct Interelectrode Capacitances: 

Grid No.3 to Plate (Each Unit)  2 pf 
Grid No.l to All Other Electrodes  ^6 pf 
Grid No.3 to All Other Electrodes (Each Unit)  3.8 pf 
Plate to All Other Electrodes (Each Unit)  3.2 pf 
Grid No.3 of Unit No.l to Grid No.3 of Unit No.2  0.015 max pf 

2 
6 

3.8 
3.2 

0.015 max 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage (Each Unit)  
Grid-No.3 (suppressor-grid) Voltage (Each Unit): 

Peak positive value  
DC negative value  
DC positive value  

Grid-No.2 (screen-grid) Voltage  
Grid-No.I (control-grid) Voltage, Negative bias value  
Cathode Current  
Grid-No.2 Input  
Plate Dissipation (Each Unit)  
Peak Heater-Cathode Voltage: 

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

Characteristics: With Both Units Operating 
Plate Voltage (Each Unit)  
Grid-No.3 Voltage (Each Unit)  
Grid-No.2 Voltage  
Grid-No.I Voltage  
Plate Current (Each Unit)  
Grid-No.2 Current  
Cathode Current  

With One Unit Opera, ing 
Plate Voltage  
Grid-No.3 Voltage  
Grid-No.2 Voltage  
Grid-No.I Voltage  
Grid-No.3 Transconductance  
Grid-No.I Transconductance  
Plate Current  
Grid-No.3 Voltage (Approx.) for plate current of 100 jua. 
Grid-No.I Voltage (Approx.) for plate current of 100 ^a. 
Maximum Circuit Values: 
Grid-No.3-Circuit Resistance (Each Unit)  
Grid-No.l-Circuit Resistance   
0The dc component must not exceed 100 volts. 
" Adjusted to give a dc grid-No.1 current of 100 microamperes. 
• With plate and grid No.3 of the other unit connected to ground. 

50 max 
-50 max 

c max 
150 max 
-50 max 

12 max 
0.75 max 
1.1 max 
200 max 
200omax 

100 100 volts 
-10 0 volts 67.5 67.5 volts ■ ■ volts - 2 ma 6 3.6 ma 6.1 7.7 ma 

100 100 volts 0 0 volts 67.5 67.5 volts 0 ■ volts - 270 Atmhos 1200 - jumhos — 2 ma - -3.7 volts - -2 volts 

0.5 max megohm 
0.5 max megohm 

H(Sy>jt3Vfa POWER PENTODE 
|\ hr;E#n) Miniature type used in audio out- 

put stages of radio and television re- A f* "7C 
0i p ceivers employing series-connected 

KCiT heaterstrings. Outline 7B, OUTLINES 
g3 SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. Heater volts (ac/dc), 4; 
amperes, 0.6; warm-up time (average), 11 seconds. 
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CLASS A, AMPLIFIER 
Maximum Ratings, (.Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage   
Grid-No.1 (control-grid) Voltage, Positive-bias value.... 
Average Cathode Current  
Plate Dissipation.     
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Typical Operation: 

Maximum Circuit Valves: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 
• Bypassed. 

300 max 
300 max 

0 max 
30 max 

4.8 max 
1.1 max 
200 max 
200 "wax 
200 max 

Plate Supply Voltage  250 volts Grid-No.2 Supply Voltage    250 250 volts 
Cathode-Bias Resistor    270 270* ohms 
Peak AF Grid-No.1 Voltage    9.8 2 volts 
Zero-Signal Plate Current    16 16 ma 
Maximum-Signal Plate Current     16 16 
Zero-Signal Grid-No.2 Current    2.7 2.7 ma 
Maximum-Signal Grid-No.2 Current    5 5 ma 
Plate Resistance (Approx.)    - 0.15 megohm 
Transconductance       - 8400 /xmhos 
Load Resistance    15000 15000 ohms 
Total Harmonic Distortion    10 10 per cent 
Maximum-Signal Power Output    1.8 1.1 watts 

0.5 max megohm 
1 max megohm 

SHARP-CUTOFF PENTODE 
. . . . . . Miniature type with frame grid 

4HMO used in the if-amplifier stages of tele- ^r~EiP- JZ 
vision receivers employing series-con- Q\&\L/V-y®az 
nectedheaterstrings.Outline8B,OUT- —-ff) 
LINES SECTION. Tube requires min- K 63.1s 

iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values). 
Plate Voltage  250 max volts 
Grid-No.2 (screen-grid) Supply Voltage  250 max volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Negative-bias value  -50 max volts 
Cathode Current  25 max ma 
Plate Dissipation  2.5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 125 volts   0.6 max watt 
For grid-No.2 voltages between 125 and 150 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode      200Bmax volts 

Characteristics: 
Plate Supply Voltage   125 volts 
Grid Ne.3 (Suppressor Grid) Connected to cathode at socket 
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor   
Plate Resistance (Approx.)  
Transconductance  
Plate Current     
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for transconductance of 100 pmhos  

volts 
ohms 

megohm 
pmhos 

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

For fixed-bias operation  
For cathode-bias operation  1 The dc component must not exceed 100 volts. 

H 

0.25 max megohm 
1 max megohm 

SHARp-CUTOFF TW,N PENTODE 
PP2(§y&J^7)G' Miniature type used in age am- 

plifier, sync, and noise-limiting circuits 4HS8 
casAw/S, \ A£)ppt of television receivers employing series- Reioied iypo«: 

(Jr" (t) connected heater strings. One pentode shss, 6HS8 
K g3pi unit is used as a combined sync sepa- 

rator and sync clipper; the other pentode unit is used as the age amplifier. Outline 
8D, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6HS8. 

0^® SEMIREMOTE-CUTOFF PENTODE 

'K®C Miniature type with frame grid 
/-V use<* 'n ^':ie 'f-amPlifier stages of tele- 4HT6 6|®V vision receivers employing series-con- 

nected heater strings.Outline 8B ,OUT- 
K «3.I8 LINESSECTION.Tuberequiresmin- 

iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Degign-Maximum Values): 
Plate Voltage 250 max volts 
Grid-No.2 (screen-grid) Supply Voltage  250 max volts 
Gbid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Negative-bias value  -50 max volts 
Cathode Current  25 max ma 
Plate Dissipation  2.5 max watts 
Grid-No.2 Input: For grid-No.2 voltages up to 125 volts   0.6 max watt 

For grid-No.2 voltages between 125 and 250 volts   See curve page 70 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode   200amax volts 

250 max volts 
250 max volts 

See curve page 70 
-50 max volts 
25 max ma 

2.5 max watts 

See curve page 70 
200 max 
200Bmax 

Characteristics: 
Plate Supply Voltage  125 volts 
Grid-No.3 (Suppressor Grid) Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  56 ohms 
Plate Resistance (Approx.)  0.143 megohm 
Transconductance  14000 pmhos Plate Current  15 ma 
Grid-No.2 Current  4 ma 
Grid-No.l Voltage (Approx.) for transconductance of 100 ftmhos.......... .^ -4.5 volts 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation    .„ 1 max megohm 

■ The dc component must not exceed 100 volts. 
H 

SHARP-CUTOFF PENTODE 
-1-jW7)y Miniature type with frame grid . . ~ » 

/~D r~ijf|4JZ used in if-amplifler stages of television 4 J CO 
receivers utilizing intermediate fre- k.i.i.s typ.i: 

' quenciesin the order of 40 megacycles sjca, 6JC6 
K 63.1s and employing series-connected heater 

strings. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.5; amperes, 
0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6JC6. 

0.25 max megohm 
1 max megohm 

4JC6 
Relalsd types: 

3JC6, 6JC6 
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SHARP-CUTOFF PENTODE M(4>^JS)B 

. Miniature type used as if-ampli- "VSy — 
4JD6 fier tube in television receivers utiliz- 

Related types: ing intermediate frequencies in the or- e ©y L/V- -y®^ 
3JD6, 6JD6 der of 40 megacycles and employing rAC AC 

series-connected heater strings. Out- t( Gjjs 
line 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.5; amperes, 0.45; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6JD6. 

DIODE-SHARP-CUTOFF „ A Pp 
PENTODE 

e a kin Miniature type used in diversified UtT^ 
5AMO applications in television receivers em- ^ (aaO Pp 

Related type: ploying series-connected heater strings. 0 

samsa The pentode unit is used as an ampli- KC!/ ISlojp 
fier and the high-perveance diode as a 13 

detector or dc restorer. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6AM8-A. 

5AM8 
Related type: 

6AM8A 

MEDIUM-MU TRIODE— H @ Pp 
SHARP-CUTOFF PENTODE •vv^Mv-f2e 

_ _ _ , _ Miniature type used in a wide 
SAM 8 variety of applications in television re- eT@/j/Ob®Gip 
Related type: ceivers employing series-connected T >L ^P 

sansa heater strings. The pentode unit is used pj c3p 
as an amplifier and the triode unit is is 

used in oscillator or sync circuits. Outline 8B, OUTLINES SECTION. Heater volts 
(ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6AN8. 

BEAM POWER TUBE 
Miniature type used as audio am- "GY (rzzz^) 

S AQ 5 plifier in television receivers employing 
r i led tvoes- series-connected heater strings. Out- 

6AQ5A,i2Aq's line 7C, OUTLINES SECTION. 03 0=^ 
Heatervolts(ac/dc),4.7;amperes,0.6; 01 

warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6AQ5-A. 

a . FULL-WAVE VACUUM RECTIFIER Q— 
Glass octal types used in power (1/ 

C » C A A supply of television receivers having ( ) 
high dc requirements. Type 5AS4-A, Al) 
Outline 19C, OUTLINES SECTION. 0~,r® 
Type 5AS4 maximum dimensions: nc * 

over-all length, 5-1/8 inches; seated height, 4-9/16 inches; diameter, 2-1/16 inches. 
Type 5AS4-A may be supplied with pins 3, 5, and 7 omitted. Tubes require octal 
socket. Vertical mounting is preferred, but horizontal mounting is permissible if 
pins 1 and 4 are in vertical plane. It is especially important that these tubes, like 
other power-handling tubes, be adequately ventilated. Heater volts (ac), 5.0; am- 
peres, 3.0. For maximum ratings, typical operation, and curves, refer to type 
5U4-GB. Type 5AS4 is a DISCONTINUED type listed for reference only. 
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„ " „ DIODE—SHARP-CUTOFF 
G3 PENTODE 

Kp(3y fs* Miniature type used in diversified _ . 
111C. applications in television receivers em- 

ploying series-connected heater strings. Related type: 
0- •0 The pentode unit is used as an ampli- 6AS8 

G2p Pp fier and the high-perveance diode as a 
detector or de restorer. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6AS8. 

h MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

^®U Miniature type used as combined CATO oscillator and mixer tube in television £)/V I O 
pT(iAjv/Sp/i/©03p receivers employing series-connected Related type: 

heaterstrings. Outline 8B, OUTLINES 6AT8A 
0t 0ip SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6AT8-A. 

5AT8 
Related type: 

6AT8A 

^ FULL-WAVE VACUUM RECTIFIER NCr?V_L jSysV0' Vi/ y-2 Glass octal type used as power C A I ■ il 
_l L supply in television receivers and other 3 AU 4 

equipment having high dc require- 
0T0 ments. Maximum dimensions: over-all 
nc r length, 4-3/4 inches; seated height, 

4-3/16 inches; diameter, 1-11/16 inches. Tube requires octal socket and must be 
used in vertical position; horizontal operation is permissible only if pins 2 and 4 
are in vertical plane. It is especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament volts (ac/dc), 5; amperes, 3.75. 
For discussion of Rating Chart, refer to INTERPRETATION OF TUBE DATA. 

FULL-WAVE RECTIFIER 
Maximum Ratings, {Design-Center Values): 
Peak Inverse) Plate Voltage - 1400 max volts 
Peak Plate Current (Per Plate)  1075 max ma 
Hot-Switching Transient Plate Current 

(Per Plate), maximum duration 0.2 second   5.25 max amperes 
AC Plate Supply Voltage (Per Plate, rms)  See Rating Chart 
DC Output Current (Per Plate) - See Rating Chart 

RATING CHART 

1400 max 
1075 max 

»5 VOLTS AC I I I I I —j   MAXIMUM OPCRATM VALUES W/TH'- 
r CHOKE-INPUT FILTER [-CAPACITOR—INPUT FILTER 
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Typical Operation: 
Filter Input Capacitor 
AC Plate-to-Plate Supply Voltage (rma)  600 800 
Filter-Input Capacitor  40 40 
Effective Plate Supply Impedance per Plate  30 60 
Filter-Input Choke  - - 
DC Output Current  350 325 
DC Output Voltage at Input to Filter (Approx.)  275 395 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma (per plate)  

5AV8 

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

variety of applications in television re- PT' 
ceivers employing series-connected 
heater strings. Outline 8B, OUTLINES gi 
SECTION. Tube requires miniature 
nine-contact socket and may be 
mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average)   
Direct Interelectrode Capacitances: 
Triode Unit: 

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

Pentode Unit: 
Grid No.l to Plate   
GridNo.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 
Plate to Cathode, Heater, Grid No.2, Grid No.3- and Internal Shield.. 

Triode Grid to Pentode Plate  
Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate   

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Center Values): Triode Unit 
Plate Voltage  300 max 
Grid No.2 Supply Voltage  
Grid-No. 2 (screen-grid) Voltage   
Grid-No.1 (control-grid) Voltage, Positive-bias value .... 0 max 
Plate Dissipation  2.5 max 
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode    200 max 
Heater positive with respect to cathode   200omaa: 

0.04 max 
7 
3 

0.005 
0.006 
0.045 

0 max 
2.5 max 

200 max 
2QQ0max 

Pentode Unit 
300 max volta 
300 max volts 

See curve page 70 
0 max volts 
2 max watts 

0.5 max watt 
See curve page 70 

200 max volts 
200omax volts 

Characteristics: 
Plate Supply Voltage   200 200 
Grid-No.2 Supply Voltage  - 150 
Grid-No.1 Voltage  -6 
Cathode-Bias Resistor   - 180 
Amplification Factor  19 - 
Plate Resistance (Approx.)   6750 300000 
Transconductance  3300 6200 
Grid-No.l Voltage (Approx.) for plate current of 10 pa  -19 -8 
Plate Current  13 9.5 
Grid-No.2 Current   - 2.8 
Grid-No. 1-Circuit Resistance:* 

For fixed-bias operation  0.5 max 0.25 max 
For cathode-bias operation   1.0 max 1.0 max 

• The dc component must not exceed 100 volts. 
* If either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for I 
should not exceed the stated values. 
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FULL-WAVE VACUUM RECTIFIER 
/ j Glass octal type used in power sup- C. K\ki A 
( ) plies of radio and television receivers £)/Wv4 

J having high dc requirements. Maxi- 
^VmTs) mum dimensions tover-all length, 5-3/16 
nc f inches; seated length, 4-5/8 inches; 

diameter, 1-9/16 inches. Tube requires octal socket and may be operated in any 
position. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. Filament volts (ac/dc), 5; amperes, 3.7. For discussion of 
Rating Chart, refer to INTERPRETATION OF TUBE DATA. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)  
Hot-Switching Transient Plate Current 

(Per Plate) maximum duration 0.2 second  
AC Plate Supply Voltage (Per Plate, rms)  
DC Output Current  

1550 max volts 
750 max ma 

Typical Operation: 
Filter Input 

AC Plate-to-Plate Supply Voltage (rms)  
Filter-Input Capacitor  
Effective Plate Supply Impedance per Plate  
Filter-Input Choke  
DC Output Current  
DC Putput Voltage at Input to Filter (Approx.). 

Capacitor 
900 

10 
153 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma (per plate). 

RATING CHART 

MAXIMUM OPERATING VALUES WITH: —T rCHOKE-INPUT FILTER rCAPACITOR—INPUT FILTER 

DO, I I I 440, 640|G 1 1 j 
O 100 200 300 , 400 500 600 700 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 

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

equipment having moderate dc requirements. 
Outline 13B, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (ac), 5.0; 
amperes, 2.0. Maximum ratings as full-wave 
rectifier: peak inverse plate volts, 1400 max-, 
peak plate ma. (per plate), 375 max; dc output 
ma., 125 max. This type is used principally for 
renewal purposes. 

Typical Operation: 
Filter Input 

AC Plate-to-Plate Supply Voltage (rms)   
Filter-Input Capacitor  
Total Effective Plate-Supply Impedance Per Platef . 
Filter-Imput Choke  

Capactfor 
700 

4 
60 

5AZ4 
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Filter Input 
DC Output Current   
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (62.5 ma.)   
At full-load current (125 ma.)   

Voltage Regulation (Approx.): 
Half-load to lull-load current   

Capacitor Choke 
125 125 ma 

392.5 405 volts 
340 332 volts 

52.5 23 volts 
t When a filter-input capacitor larger than 40 ul 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. 

MEDIUM-AAU TRIODE— "(XviSL(6f'p 

rnp SHARP-CUTOFF PENTODE 
3 >30 Miniature type used as combined p'm¥—iE:afpK's 

>' vhf oscillator and mixer in television ©\il~X35y© 
receivers employing series-connected Gt -JC G2p 

heater strings. Outline 8B,OUTLINES osp-Kr M>p 
SECTION. Tube requires miniature 13 

nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. 

CLASS A! AMPLIFIER 
Maximum Ratings, (Design-Center Values): Triode 

Unit Unit 
Plate Voltage  300 max 800 max volts 
Grio-40.2 (screen-grid) Supply Voltage  - 800 max volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 max volts 
Plate Dissipation  2.5 max 2 max watts 
Grid No.2 Input: 

For grid-No.2 voltages up to 150 volts  - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts  - See curve page 70 

Peak Heater-cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode.    200 "max 200,max volts 

Characteristics: 
Plate Supply Voltage  200 200 volts 
Grid-No.2 Supply Voltage  - 150 volts 
Grid Voltage  -6 - volts 
Cathode-Bias Resistor  - 180 ohms 
Amplification Factor  19 - 
Plate Resistance (Approx.)  5750 800000 ohms 
Transconductance    3300 6200 pmhos 

ma Plate Current  13 9.5 
Grid-No.2 Current   ... - 2.8 ma 
Grid-No.l Voltage (Approx.) for plate current of 10   -19 -8 volts 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance*: 

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode-bias operation  1.0 max 1.0 max megohm 

■ The dc component must not exceed 100 volts. 
* If either unit is operated at maximum rated conditions, grid-No.l-circuit resistance for both units 

should not exceed the stated values. 

FULL-WAVE VACUUM RECTIFIER 
__ Novar type used in power supplies e(ix -cjYT)10 

50C3 of radio equipment and television re- ZTV I IX 
ceivers having high dc requirements. ic(iA.\/\. 1/5)ic 
Outline 17B, OUTLINES SECTION. 
Tube requires novar nine-contact F ^ 

socket. Vertical operation is preferred, but tube may be operated in horizontal 
position if pins 2 and 7 are in vertical plane. It is especially important that this 
tube, like other power-handling tubes, be adequately ventilated. Filament volts 
(ac), 5; amperes, 3. 
122 



Technical Data 

FULL-WAVE RECTIFIER 
Maximum Ratings, {Design-Maximum Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)  
Hot-Switching Transient Plate Current (Per Plate)0  
AC Plate-Supply Voltage (Per Plate, rms)  
DC Output Current (Per Plate)  

1700 max volta 
1 max ampere 
5 max amperes 

See Rating Chart 
See Rating Chart 

Typical Operation with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  600 900 1100 volts 
Filter-Input Capacitor"  40 40 40 ni 
Total Effective Plate-Supply Impedance per Plate.... 21 67 97 ohms 
DC Output Voltage at Input to Filter (Approx.): 
At load current of: 300 ma  290 - - volts 

275 ma  - 460 - volts 
162 ma  - - 630 volts 
150 ma  335 - - volts 

137.5 ma  - 620 - volts 
81 ma  - - 680 volts 

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

At load current of: 348 ma  840 - volts 
275 ma  - 440 volts 
174 ma  365 - volts 

137.5 ma  - 455 volts 
0 If hot switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 5 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 
■ Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 

RATING CHART 
TYPE 5BC3 Ef»5 VOLTS AC 

B 

0 O 100 200 300 400 £00 600 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-ll£00n 

G2p C3p,IS 

0|p 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

5BES 
Miniature type used as combined vhf mixer 

and oscillator tube in television receivers em- 
ploying series-connected heater strings. Outline 
8B, OUTLINES SECTION. Tube requires min- 
iature nine-contact socket. Heater volts (ac /dc), 
4.7; amperes, 0.6; warm-up time (average), 11 

seconds. Characteristics of triode unit as class Ai amplifier: plate supply volts, 150 (300 max); cathode- 
bias resistor, 56 ohms; amplification factor, 40; plate resistance (approx.), 5000 ohms; transcon'ductance, 
8500 /xmhos; plate ma., 18; plate dissipation, 2.5 max watts. Pentode unit: plate supply volts, 250 (300 
max); grid-No.2 supply volts, 110 (300 max); cathode-bias resistor, 68 ohms; plate resistance (approx.), 
0.4 megohm; transconductance, 5200 /xmhos; plate ma., 10; grid-No.2 ma., 3.5; plate dissipation, 2.8 
max watts; grid-No.2 input, 0.5 max watt. This type is used principally for renewal purposes. 
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MEDIUM-MU TWIN TRIODE 

C El Ify h. Miniature type used in direct- KT2@^a_ _£w7f Ti DDK./ /\ coupled cathode-drive rf amplifier cir- ^1x4""TTlK 
Related type: cuits of vhf television tuners utilizing ot^vOvXA®) 

6BK7B series-connected heater strings. Out- 2 KT| 

line 8B, OUTLINES SECTION. PT2 Ms 
Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater ratings, this type is identical with miniature type 6BK7-B. 

MEDIUM-MU TWIN TRIODE H0r%©PT| 

jnnffc'yA Miniature type used in direct- 
ODUz A coupled cathode-drive rf amplifier cir- |&C'' """}[] 

Related types: cuits of vhf television tuners employ- gt2©m /\^?7® 
4BQ7A, 6BQ7A ing series-connected heater strings. KT| 

Outline 8B, OUTLINES SECTION. PT£ Ms 
Heater volts (ac/dc), 5.6; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BQ7-A. 

MEDIUM-MU TRIODE— „ 
SHARP-CUTOFF PENTODE 

5BR8 Miniature type used in a wide KT(2)™^^0(2)G2p 

_ . . , variety of applications in color and Mffllr-I ^l\U Kp 
66BR8APe' black-and-white television receivers tMwvVTAS)g,^'> 

employing series-connected heater c 0 
strings. Outline 8B, OUTLINES SEC- 

TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BR8-A. 

TWIN DIODE— 
SHARP-CUTOFF PENTODE H 

v m mm a Miniature type used in a variety of appli- (T) 
5 Ofi 8 cations in television receivers employing series- Kd i0 I V connected heater strings. The pentode unit is (SVj --^-VV7)G2P 

used as an if amplifier, video amplifier, age am- IZIiyrM 
plifier, or reactance tube. The diode unit is r— 
used in automatic-frequency-control and detec- 
tor circuits. Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7; amperes, 0.6; warm- PDa 
up time (average), 11 seconds. Tube requires Kp 

miniature nine-contact socket. Characteristics of pentode unit as class Ai amplifier: plate supply volts, 
200 (300 max); grid-No.2 supply volts, 150 (300 wax); cathode-bias resistor, 180 ohms; plate resistance 
(approx.), 0.3 megohm; transconductance, 6200 /xmhos; plate ma., 9.5; grid-No.2 ma., 2.8; plate dis- 
sipation, 2 wax watts; grid-No.2 input, 0.5 wax watt. Maximum diode plate ma. (each unit), 1 wax. 
This type is used principally for renewal purposes. 

5BW@ 
Related type: 

6BW8 

TWIN DIODE— , 
SHARP-CUTOFF PENTODE 
Miniature type used in television Pd'® 

receivers employing series-connected J 
heater strings. The pentode unit is 

bbwb used as a sound if amplifier, sound 0 "© 
limiter, and age keyer. The diodes are 02 pp 

used as horizontal phase detectors. Outline 8B, OUTLINES SECTION. Heater 
volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with miniature type 6BW8. 
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H @ pp MEDIUM-MU TRIODE— 

R s2p SHARP-CUTOFF PENTODE 
Ml/ff—Miniature type used as combined 

^T@\ut/^l/®G3p osc'llator and mixer tube in television JVpVJI'O 
—\J~\ K receivers employing series-connected Related type: 

or oip heater strings. Outline 8B, OUT- 6CG8 

LINES SECTION. Heater volts (ac/ 
dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6CG8-A. 

MEDIUM-MU TRIODE— 
PTR SHARP-CUTOFF TETRODE 
0C2™ Miniature types used as combined 
lT vhf oscillator and mixer in television 
©Rtr receivers employing series-connected 

5CL8 

5CL8A 
Related types: 

6CL8A, 19CL8A (7S—-Tg) heaterstrings. Outline 8B, OUTLINES 6CL8A 19CL8A 
M!itr SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, types 
5CL8 and 5CL8-A are identical with miniature types 6CL8 and 6CL8-A, respec- 
tively. Type 5CL8 is a DISCONTINUED type listed for reference only. 

H " pp HIGH-MU TRIODE— 
Kp g p SHARP-CUTOFF PENTODE 

MfL-~ Miniature type used in television j- « « q 
o rt rece^vers employing series-connected 3v<lV40 0|p T heaterstrings. The pentode unit is used Related type: 

S6t as an intermediate-frequency amplifier, 6CM8 

avideo amplifier,an age amplifier,oras 
a reactance tube. The triode unit is used in sweep-oscillator, sync-separator, sync- 
clipper, and phase-splitter circuits. Outline 8B, OUTLINES SECTION. Heater 
volts (ac/dc), 4.7; amperes, 0.6. Except for heater ratings, this type is identical 
with miniature type 6CM8. 

„ " p MEDIUM-MU TRIODE— rf (5) ^TR 
0^5® Ktr SHARP-CUTOFF TETRODE 

G2TR®^id^^©ls Miniature type used in a wide j- Q 
—variety of applications in color and JVaV*O 

black-and-white television receivers Related type: 
employing series-connected heater 6CQ8 

Pt Gt strings. The tetrode unit is used as a 
mixer or amplifier and the triode unit is used in oscillator and rf amplifier circuits. 
Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater ratings, this type is identical 
with miniature type 6CQ8. 

Q-aL© BEAM POWER TUBE 
^(3W/y-^~l\0K'a3 Miniature type used as vertical 

Tl deflection amplifier and as audio out- 5GZ.5 
/Die put tube in television and radio receiv- Related type: 

0- -0 ers employing series-connected heater sczs 
" strings. Outline 8E, OUTLINES SEC- 

TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6CZ5. 
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HIGH-MU TRIODE— « 
SHARP-CUTOFF PENTODE 

C n U Q Miniature type used in television G3p'is 

receivers having series-connected 
heater strings. Pentode used as video pTvi\K/v,^V2J«(> 
or audio if amplifier; triode used as (fj ti) 
sync amplifier, sync clipper, sync sep- 0t G|p 

arator, or vertical oscillator. Outline 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. Heater volts 
(ac/dc), 5.2; amperes, 0.6; heater warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): Triode Unit Pentode Unit 
Plate Voltage  300 max 300 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 300 wax volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 wax volts 
Plate Dissipation  2.0 wax 2.2 wax watts 
Grid-No.2 Input 

For grid~No.2 voltages up to 150 volts  - 0.55 max watt 
For grid-No.2 voltages between 150 and 300 volts  - See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 wax 200 wax volte Heater positive with respect to cathode  200 "wax 200owax volts 

Characteristics: Triode Unit Pentode Unit 
Plate Supply Voltage  250 125 volts 
Grid-No.2 Supply Voltage  - 125 volts 
Cathode-Bias Resistor  390 56 ohms 
Plate Current  7.3 13.5 ma 
Grid-No.2 Current  - 3.8 ma 
Amplification Factor  53 - 
Plate Resistance (Approx.)  0.012 0.15 megohm 
Transconductance  4400 8600 /mihos 

For plate current of 10 n*  -10 - volts 
For plate current of 20 mR  " ""6 volts 

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

For fixed-bias operation 
For cathode-bias operation. 

Triode Unit Pentode Unit 
300 max 300 wax volts - 300 wax volts • See curve page 70 

0 max 0 wax volts 
2.0 max 2.2 wax watts 

- 0.55 max watt 
- See curve page 70 

200 max 200 max volte 200 "wax 200 0max volts 
Vriode Unit Pentode Unit 

250 125 volts - 125 volts 390 56 ohms 7.3 13.5 ma — 3.8 ma 53 — 
0.012 0.15 megohm 4400 8600 /imhos -10 - volts -6 volts 

0.5 max 0.25 max megohm 0.1 wax 1.0 max megohm 

VERTICAL DEFLECTION OSCILLATOR 
For operation in a 525-line, SO-frame system 

Maximum Ratings, CDesign-Maximum Values): 
DC Plate Voltage  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Maximum Circuit Values: 
Grid Circuit Resistance: 

For fixed-bias, cathode-bias, or 
grid-resistor-bias operation      

" The dc component must not exceed 100 volts. 

300 max 
400 max 
35 max 
12 max 

1 max 
200 wax 
200° wax 

2.2 max megohms 

FULL-WAVE VACUUM RECTIFIER ''"'Q 0Pd' 

Cn IA Glass octal type used in power sup- Jb^OPD| 

ply of radio and television receivers ( j 
having high dc requirements. Outline (jv. y. Jh\ 
19D, OUTLINES SECTION, Tube re- 1 >0^7 
quires octal socket; operation in ver- f^xX!JirL£X/J'r 

tical position is preferred, but horizontal operation is permissible if pins 2 and 4 
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are in vertical plane. It is especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament volts (ac/dc), 5; amperes, 3. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)  
Hot-Switching Transient Plate Current (Per Plate)  
AC Plate-Supply Voltage (Per Plate, rms, without load) 
DC Output Current (Per Plate)  
Typical Operation! 

Filter Input < 
Filter-Input Capacitor0, 
Filter-Input Choke.... 

1700 max volts 
1 max ampere 
5 max amperes 

See Rating Chart 
See Rating Chart 

Capacitor Choke 
600 900 1100 volts 40 40 — juf — — 10 henries 21 67 - ohms 290 460 420 volts 300 275 275 ma DC Output Current  300 275 275 ma 0 When capacitor values greater than 40 jxf are used, the effective plate-supply impedance should be 

increased so that the maximum rating for peak plate current is not exceeded. 
RATING CHART 

rAmuM (PEMTiNG VALUES WIT, -CHOKE-INPUT FILTER 
rCAPACITOR-INPUT FILTER 

0 IOO 200 300 400 500 600 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 

h MEDIUM-MU TRIODE— 
H(4)JS=©

pp SHARP-CUTOFF PENTODE 
i-—\DKpiG3p Miniature type used as combined _ _ _ _ 

oscillator and mixer in television re- 5cAo 
ceivers employing series-connected Related types: 

 heater strings and operating at inter- seas, iseas 
Pt Gt mediate frequencies in the order of 40 

megacycles. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.7; am- 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EA8. 

5EA8 
Related types: 
5EA8, 19EA8 

„ A kt MEDIUM-MU TRIODE— 
o SHARP-CUTOFF PENTODE 

iSJP Miniature type used as combined C El IO 
oscillator and mixer in television re- 3CUO 

1 ceivers employing series-connected Rdaiad type: 
.CiT—'© heater strings. Outline 8B, OUTLINES 6EU8 
' ^ SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Cathode warm-up time (time 
required for the transconductance to reach 6500 /tmhos when the tube is operated 
from a cold start with dc plate volts=100, grid volts=0, and heater amperes= 0.560), 
35 seconds. Except for heater ratings and cathode warm-up characteristic, this 
type is identical with miniature type 6EU8. 
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SHARP-CUTOFF PENTODE ^TTn 
_ . » » Miniature type used in the gain-   
5 E W O controlled picture-if stages of vhf tele- -1V 
Rdaied lypeis vision receivers operating at an inter- k^AA^nI A^r.-, 
4EW6,6EW6 mediate frequency in the order of 40 's 

megacycles per second. Outline 7B, G| 

OUTLINES SECTION. Heater volts (ac/dc), 5.6; amperes, 0.45; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type 6EW6. 

MEDIUM-MU TRIODE— » 
SHARP-CUTOFF PENTODE 

_ _ — Miniature type used as combined 
5FG7 oscillator and mixer tube in vhf tele- JK. 
Raiatcd types vision receivers employing series-con- n * 

6FG7 nectedheaterstrings.Outline8B,OUT- Qj 
LINES SECTION. Heater volts (ac/ CT 0|p 

dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6FG7. 

MEDIUM-MU TRIODE— * 
SHARP-CUTOFF PENTODE ' 

C # O Miniature type used as combined ~0(z)G2p 

5FVo vertical deflection oscillator and gen- hp 
Related types eral-purpose or if amplifier in television [/^c

l|
p 

6FV8 receivers employing series-connected (jj \9) 
heaterstrings.OutlineSB,OUTLINES Gt g'p 

SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6FV8. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

r/-»» ie% Miniature type used in multivi- 
5(3FlO brator-type horizontal-deflection cir- 
Related types cuits in television receivers employing ct©^\y©/y©KT 

6GH8 aseriesheater-stringarrangement.Also 
used for age-amplifier or sync-separa- 

tor applications in such receivers. Outline 8B, OUTLINES SECTION. Heater 
volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with miniature type 6GH8. 

SEMIREMOTE-CUTOFF PENTODE <3—© 
_ ^ ma jr Miniature type used in gain-con- "GY 
5(3fV\u trolled picture-if stages of television 1\ JiEiiyvJ 

Related types receivers employing series-connected y^c.3 
6GM4 heater strings and operating at inter- 15 

mediate frequencies in the order of 40 ci 
megacycles. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 5.6; am- 
peres, 0.5; warm-up time (average), 11 seconds. Except for heater ratings, this 
type i* identical with miniature type 6GM6. 
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x-g SHARP-CUTOFF PENTODE 

/\  ^ r* Miniature type used for FM sound- _ __ _ 
^-IV ^"pCJ detector service in locked-oscillator, 3wyvO 

ApGa quadrature-grid FM detector circuits, Related type: 
13 as combined detector, limiter, and 6GX6 

0l audio-voltage driver. Tube has two 
independent control grids, and has controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with miniature type 6GX6. 

#MEDIUM-MU TWIN TRIODE 
gt2 Miniature type used as combined _ . _ 

rf power amplifier and oscillator in tele- 5«lO 
K vision receivers employing series-con- Related types: 

nected heaterstrings. Outline 7B, OUT- 6J6,19J6 
LINES SECTION. Heater volts 

(ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6J6. 

H A MEDIUM-MU TRIODE— 
e2(> kp SHARP-CUTOFF PENTODE 

tyfczz Miniature type with frame-grid CI/EO 
■ •—oljlj. pentode unit used as combined oscil- 5lvEo 

IP lat°r-mixer tube in television receivers Related type: pijJ using an intermediate frequency in the 6KE8 
order of 40 megacycles and employing 

series-connected heater strings. Outline 8B, OUTLINES SECTION. Heater volts 
(ac/dc), 5.6; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6KE8. 

FULL-WAVE VACUUM RECTIFIER p02 Metal type used in power supply of radio 
 p equipment having large dc requirements. Out- 

/-L rVgy line 6» OUTLINES SECTION. Tube requires ( octal socket. Vertical tube mounting is pre- _ _ - 
I 1 ferred but horizontal mounting is permissible if H | A 

F(iWys. / pins 2 and 4 are in vertical plane. Filament 
_\y volts (ac), 5.0; amperes, 2.0. Maximum ratings 

Q ■ '(e) as full-wave rectifier: peak inverse plate volts, 
3 p 1550 max-, peak plate ma. (per plate), 675 wax; 

dc output ma., 225 max. This type is used prin- 
cipally for renewal purposes. 

Typical Operation: 
Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms)  900 1100 volts 
Filter-Input Capacitor  4 - fit 
Total Effective Plate-Supply Impedance Per Platef  150 - ohms 
Filter-Input Choke  - 10 henries 
DC Output Current  225 225 ma 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (112.5 ma.)  539 465 volts 
At full-load current (225 ma.)  480 450 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current  59 15 volts 

fWhen a filter-input capacitor larger than 40 pf 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. 
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TRIPLE DIODE—HIGH-MU TRIODE 
_ _ _ Miniature type used as combined ~ZtV^KT,D|8'D: 

OlO AM detector, PM detector, and af 13 15 

Related types: voltage amplifier in radio and tele- (slvOCW® 
6T8A, 19T8 vision receivers employing series-con- PD^AS==^( GT 

nected heater strings. Outline 8B, ^pt 
OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the dc component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6T8-A. 

pD2 NC 

5U4G Glass octal types used in power tf/ y 
jr | D supplies of radio and television receiv- T. 

ers having high dc requirements. Type 
5U4-GB, Outline 19D, OUTLINES 0^® 
SECTION. Type 5U4-G maximum »* F 

dimensions: over-all length, 5-5/16 inches; seated height, 4-3/4 inches; diameter, 
2-1/16 inches. Tubes require octal socket. Either type may be supplied with pins 
3, 5, and 7 omitted. Vertical mounting is preferred but horizontal mounting is per- 
missible if pins 1 and 4 are in vertical plane. The coated filament is designed to 
operate from the ac line through a step-down transformer. The voltage at the fila- 
ment terminals should be 5.0 volts at an average line voltage of 117 volts. It is 
especially important that these tubes, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to INTERPRETATION OF TUBE DATA. Maximum ratings for type 
5U4-G as full-wave rectifier: peak inverse plate volts, 1550 max; peak plate amperes 
per plate, 0.8 max (transient, 4.0 max). Type 5U4-G is used principally for renewal 
purposes. Filament volts (ac), 5; amperes, 3. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): sUi-GB 
Peak Inverse Plate Voltage  1550 max volts 
Peak Plate Current (Per Plate)  1.0 max ampere 
Hot-Switching Transient Plate Current (Per Plate)  # 
AC Plate Supply Voltage (Per Plate, rms)  See Rating Chart 
DC Output Current (Per Plate)   See Rating Chart 

FULL-WAVE VACUUM RECTIFIER 

1.0 max ampere 
# See Rating Chart 

See Rating Chart 
RATING CHART 

TYPE 5U4-GB 

MAXIMUM OPERATING VALUES WITH: 
r CHOKE -INPUT FILTER I «-CAPACITOR - INPUT FILTER ^  

I |48| I I t |450 GlSSQ I I 
O 100 200 300 400 500 600 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 

Typical Operation of 5U4-GB with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  600 900 
Filter-Input Capacitor*  40 40 
Total Effective Plate-Supply Impedance per Plate.... 21 67 Total Effective Plate-Supply Impedance per Plate.... 21 
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DC Output Voltage at Input to Filter (Approx.): 
( 150 ma  335 — — volts 

At half-load current of \ 137.5 ma  - 520 - volts 
( 81 ma  - - 680 volts 
( 300 ma  290 - - volts 

At full-load current of \ 275 ma  - 460 - volts 
( 162 ma  — — 630 volts 

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

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

At half-load current of j • y.3f5 455 
At fun-load current of { ^ Sa!;:: i:::::::::::::::::: 310 440 Im* 

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

#If hot switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 4.6 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 
♦Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 

OPERATION CHARACTERISTICS rULL-WKVE CIRCUIT. CAPACITOR INPUT TO FILTER OPERATION CHARACTERISTICS FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 
TYPE 5U4-GB E.f =5.0 VOLTS AC SUPPLY FREQUENCY=60CP3 SOLID-LINE CURVES = CHOKES OF INFINITE INDUCTANCE LONG-DASH LINES2BOUNDARY LINES FOR CHOKE SIZES AS SHOWN SHORT-DASH CURVES=REGULATION CURVES FOR REPRESENTATIVE CHOKE SIZES CURRENT-AND-VOLTAGE BOUNDARY LINE CBA IS THE SAME AS SHOWN ON RATING CHART 

TYPE 5U4-GB Er = 5.0 VOLTS AC SUPPLY FREQUENCY = 60 CPS CAPACITOR (C) INPUT TO FILTER: 40 LLP TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE PER PLATE: CURVE! 12 3 4 5 6 7 8 OHMS III II 20 36 52 67 62 97 
CURRENT-AND-VOLTAGE BOUNDARY LINE VDEA'= SEE RATING CHART 

200 300 400 DC LOAD MILLIAMPERES 92CM-6447TI DC LOAD MILLIAMPERES 

MEDIUM-MU TRIODE- 
SHARP-CUTOFF PENTODE 

":T=lP 15 P Miniature type used as combined CI IO 
oscillator and mixer tube in AM/FM 3 U O 

T receivers and television receivers em- Related type.: 
p.vV Al) ploying series-connected heater strings. 4U8A, 9U8A 

Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7: amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater ratings, this type is identical with miniature type 6U8-A. 

5U8 
Related types: 
6U8A, 9U8A 
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FULL-WAVE VACUUM RECTIFIER 

5V3 

5V3A 

Glass octal types used as power (if-*- 
supply in color television receivers and ( ) 
other equipment having high dc re- >/3nc 
quirements. Outline 19D, OUTLINES 0^® 
SECTION. Tubes require octal socket. nc r 

Vertical mounting is preferred, but horizontal mounting is permissible if pins 2 
and 4 are in vertical plane. It is especially important that these tubes, like other 
power-handling tubes, be adequately ventilated. For discussion of Rating Chart, 
refer to INTERPRETATION OF TUBE DATA. Type 5V3 is a DISCONTINUED 
type listed for reference only. Filament volts (ac/dc), 5; amperes, 3.8 (5V3),3(5V3-A). 

FULL-WAVE RECTIFIER 
5VS 5VS-A 

Maximum RaHngs: Cenler Values Maximum Values 
Peak Inverse Plate Voltage  1400 wax 1550 wax 
Peak Plate Current (Per Plate)  1.2 wax 1.4 wax amj 
Hot-Switching Transient Plate Current (Per Plate)  5.5 max 6.6 wax ami 
AC Plate-Supply Voltage (Per Plate, rms, without load). . . See Rating 550 wax 
DC Output Current (Per Plate)  Chart 4150wax 0 With capacitor-input filter for ac plate-supply voits (rms, per plate, without load) = 470, 
Typical Operation: 

Filter Input 
AC Plate-to-Plate Supply Voltage (rms). . . 
Filter-Input Capacitor"   
Effective Plate-Supply Impedance per Plate 
Minimum Filter-Input Choke  
DC Output Current  
DC Output at Input to Filter (Approx.). . . 

5V3 
Capacitor Choke 
  850 1000 
  40 
  56 
  - 10 
  350 350 
  430 385 

5V3-A 
Capacitor Choke 

850 1000 volts 
40 - 
50 — ohms - 10 henries 

350 350 ma 
440 390 volts 

Characteristics: 5V3 5VS-A 
Tube Voltage Drop for plate current of 350 ma (per plate)... 47 42 volts 
" When capacitor values greater than 40 pi are used, the effective plate-supply impedance should be 
increased so that the maximum rating for peak plate current is not exceeded. 

RATING CHART 

0 ibo 200 300 400 500 600 700 800 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 92CS-I02JIT2 

5V4G 

5V4GA 

FULL-WAVE VACUUM RECTIFIER 
Glass octal types used in full-wave I 

power supplies having high dc require- "yTl / 
ments. Outlines 26 and 19A, respec- H y ^1/ 
tively, OUTLINES SECTION. Tubes 0~ir!Vy 
require octal socket and may be NC H 

mounted in any position. The heater is designed to operate from the ac line through 
a step-down transformer. The voltage at the heater terminals should be 5.0 volts 
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under operating conditions at an average line voltage of 117 volts. It is especially 
important that these tubes, like other power-handling tubes, be adequately ven- 
tilated. Heater volts (ac/dc), 5; amperes, 2. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse I^late Voltage  1400 max volts 
AC Plate-Supply Voltage (Per Plate, rms): 

With capacitor-input filter  375 mas volts 
With choke-input filter  500 max volts 

Peak Plate Current (Per Plate)  525 max 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*  10 pi 
Total Effective Plate-Supply Impedance per Plate  100 - ohms 
Filter-Input Choke   - 4 henries 
DC Output Voltage at Input to Filter (Approx.) for dc output 

current of 175 ma  410 410 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 peak plate current. 

OPERATION CHARACTERISTICS 
FULL-WAVE RECTIFIER CIRCUIT 

TYPE 5V4-GA I | I I 1 Ef = 5.0 VOLTS 11111 SUPPLY FREQUENCY^ 60 CPS f CHOKE(U INPUT TO FILTER:  . LS4 HENRIES (MIN.) iCAPACITOR (C) INPUT TO FILTER:    , TOT.EFFECT. PLATE-SUPPLY St IMPEDANCE PER PLATE = £ H 1   1  100 OHMS • 
5s.o-^X_4-L 

50 100 150 200 
DC LOAD MILLIAMPERCS 

92CM-6090T2 

^2—^ BEAM POWER TUBE 
V\ Glass octal type used as output C 

( ) amplifier in television receivers em- 
ploying series-connected heater strings. Related iyp«.: 

H Outline 14C, OUTLINES SECTION. 6V6GT, livdot 
NV G3 This type may be supplied with pin 

No.l omitted. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with glass octal type 6V6-GT. 

S:SW4 NC:SW4-GT 

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

GT are used in power supply of radio equipment 
having low dc requirements. Outlines 5 and 14D, 
respectively, OUTLINES SECTION. Both 
types require octal socket. Filament volts (ac), 
5.0; amperes, 1.5. Maximum ratings: peak in- 
verse plate volts, 1400 max; peak plate ma., 300 
max; dc output ma., 100 max. These are DIS- 
CONTINUED types listed for reference only. 

5W4 

5W4GT 
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5X4G 

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

radio equipment having large dc requirements. 
Maximum dimensions: over-all length, 5-5/16 
inches; seated height, 4-3/4 inches; diameter, 
2-1/16 inches. Filament volts, 5.0; amperes, 3.0. 
Tube requires octal socket. Maximum ratings 
as full-wave rectifier: peak inverse plate volts, 
1550 max; peak plate amperes per plate, 675 
max. Type 5X4-G is used principally for re- 
newal purposes. 

MEDIUM-MU TRIODE— H A „ 
SHARP-CUTOFF PENTODE p 

_ _ Miniature type used as combined 
5yVO oscillator and mixer in AM/FM re- 

Related type.: ceivers and television receivers em- 
6X8, i?X8 ploying series-connected heater strings. p? 

Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Ex- 
cept for heater rating, this type is identical with miniature type 6X8. 

FULL-WAVE VACUUM RECTIFIER >r-\ 

5Y3G Glass octal types used in power f -I- -C-A®PD| 

supply of radio equipment having mod- ( J 
5Y3GT erate dc requirements. Type 5Y3-G, y 

Outline 26, type 5Y3-GT, Outline 14D, 07*78^ 
OUTLINES SECTION.Tubes require nc V 

octal socket. Vertical tube mounting is preferred, but horizontal mounting is per- 
missible if pins 2 and 8 are in horizontal plane. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. For discussion 
of Rating Chart and Operation Characteristics, refer to INTERPRETATION OF 
TUBE DATA. Maximum ratings for type 5Y3-G as full-wave rectifier: peak in- 
verse plate volts, 1400 max; peak plate ma. per plate, 375 max. Type 5Y3-G is a 
DISCONTINUED type listed for reference only. Filament volts (ac), 5; amperes, 2. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (.Design-Center Values): 5YS-GT 
Peak Inverse Plate Voltage  1400 max volts 
Peak Plate Current (Per Plate)  440 max ma 
Hot-Switching Transient Plate Current (Per Plate)  2.5 max amperes 
AC Plate Supply Voltage (Per PJate, rms)  See Rating Chart 
DC Output Current (Per Plate)  See Rating Chart 

RATING CHART 
type SYS-GT I I I I E(-5 VOLTS AO I I | I 
  MAXIMUM OPERA TING VALUES WITH> 

r CHOKE-INPUT FILTER rCAPACITOR-INPUT FILTER 
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Typical Operation of 5Y3*GT with Capacitor Input to Filter: 
AC Plate-to-PIate Supply Voltage (rms)  700 1000 volts 
Filter Input Capacitor41  20 10 jif 
Effective Plate-Supply Impedance per Plate  60 140 ohms 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of } 62
4| ™ ;;; ; ;; ;;;;;; 39_0 ^ volt! 

At full-load current of 1 125 ma  360 - volts ) 84 ma  - 660 volts 
Voltage Regulation (Approx.): 

Half-load to full-load current  40 50 volts 
Typical Operation of 5Y3-GT with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  700 1000 volts 
Filter Input Choke#  10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of } 62
7| JJJ ;;;;;; ;;;; ;;;;;;;;; 2I0 4ob volte 

At full-load current of j 160 ma ;;;;;;;;;................ 246 3-o volte 
Voltage Regulation (Approx.): Half-load to full-load current  25 15 volts 
♦ Higher values of capacitance than indicated may be used but the effective plate supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 
# This value is adequate to maintain optimum regulation in the region to the right of line L=10H on 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, provided the load currents 
are not less than 35 ma., and 50 ma..respectively, for Plate-to-Plate supply voltages of 700 and 1000 
volts (rms). 

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS fULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 

700 1000 volts 
20 10 Mf 60 140 ohms 

390 _ volts - 610 volts 
360 - volts 
- 660 volts 
40 50 volts 

700 1000 volts 
10 10 henries 

270 _ volts - 405 volts 
245 - volts - 380 volts 

25 15 volts 

TYPE 5Y3-CT Ef = 5.0 VOLTS AC FILTER-INPUT CAPACITOR = lO^if 

i CURVES 1-5 i 140 OHMS FOR I CURVES 6-8 
" AOKs SEE RATING ' CHART 

HBSl 

iHinsa 

msimmi 

iiiSKg! 

" iZZTMl 

KsmSS 

IB 

an 

BH 

40 80 120 160 OC LOAD MILLIAMPERES 92CM-7395T 
40 80 120 I6C OC LOAD MILLIAMPERES 92CM-7394T 

FULL-WAVE VACUUM RECTIFIER 
Glass octal types used in power 

supplies of radio equipment having 
moderate DC requirements. Outlines 
26, 14D, and 19D, respectively, OUT- 
LINES SECTION, Tubes require oc- 
tal socket. Type 5Y4GT is supplied 

5Y4G 

5Y4GA 

5Y4GT 
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with pins 4 and 6 missing. Vertical tube mounting is preferred, but horizontal mount- 
ing is permissible: if pins 2 and 7 are in horizontal plane (5Y4-G); if pins 1 and 4 are 
in vertical plane (5Y4-GA); if pins 2 and 3 are in vertical plane (5Y4-GT). It is 
especially important that these tubes, like other power handling tubes, be adequately 
ventilated. For discussion of Rating Chart, refer to INTERPRETATION OF 
TUBE DATA. Maximum ratings for type 5Y4-G as full-wave rectifier: peak in- 
verse plate volts, 1400 max\ peak plate ma. per plate, 375 max (transient amperes, 
2.2 max). Type 5Y4-G is a DISCONTINUED type listed for reference only. Fila- 
ment volts (ac/dc), 5; amperes, 2. 

FULl-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Value): 
Peak Inverse Plate Voltage   
Peak Plate Current (Per Plate)  
Hot-Switching Transient Plate Current   
AC Plate Supply Voltage (Per Plate, rms)     
DC Output Current (Per Plate)  

SYJ^-GA 
5YU-GT 

1400 max 
400 max 
2.2 max 

volts 
ma 

amperes 
See Eating Chart 
See Rating Chart 

Typical Operation of 5Y4-GA & 5Y4-GT: 
Filter Input 

AC Plate-to-Plate Supply Voltage (rms)  
Filter-Input Capacitor0  
Total Effective Plate-Supply Impedance per Plate . 
Filter-Input Choke  
DC Output Current  
DC Output Voltage at Input to Filter (Approx.): 

At full-load current (125 ma.)  

Capacitor Choke 
700 1000 volts 

10 - pf 50 - ohms - 10 henries 
125 125 ma 
350 390 volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 125 ma (per plate)  60 volts 0 Values of capacitance greater than 20 nt may be used, provided the plate-supply impedance is in- 
creased to prevent exceeding the maximum peak-plate-current rating. 

TYPE 5Y4-GT I ! I I ! £ 5Y4-GA «* Ef«5 VOLTS AC | I I II -i   _l— MAXIMUM OPERATING VALUES WITH••  
r-CHOKE—INPUT FILTER I £ rCAPACtTOR —INPUT FILTER 

5Z3 

5Z4 

) 100 200 300 400 500 600 700 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 92CS-I047ST8 
FULL-WAVE VAdJUM RECTIFIER 

Glass type used in power supply of radio 
equipment having large dc requirements. Out- 
line 28, OUTLINES SECTION. Tube requires 
four-contact socket. Vertical mounting is pre- 
ferred but horizontal mounting is permissible if 
pins 1 and 4 are in horizontal plane. Filament volts 
(ac), 5.0; amperes, 3.0. Maximum ratings as full- 
wave rectifier: peak inverse plate volts, 1550 
max; peak plate ma. per plate, 675 max. Type 
5Z3 is used principally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER 
Metal type used in power supply 

of radio equipment having moderate 
dc requirements. Outline 5, OUT- 
LINES SECTION. Tube requires 
octal socket and may be mounted in 
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any position. Heater volts (ac), 5.0; amperes, 2.0. Maximum ratings: peak inverse 
plate volts, 1400 maa:; 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; dc output ma., 125. 

POWER TRIODE 
Glass type used in output stage of radio re- 

{ i ceivers. Outline 28, OUTLINES SECTION. / —I J Tube requires four-contact socket. Filament OMO 
V ) volts (ac/dc), 6.3; amperes, 1.0. This type is 

identical electrically with type6B4-G. Type6A3 
K-)_ is a DISCONTINUED type listed for reference f only. 

HIGH-MU TWIN POWER TRIODE 
A Glass type used in output stage of ac-oper- 

receivers as a class B power amplifier or with units in parallel as a class Ai amplifier to A/pl. drive a 6A6 as class B amplifier. Outline 27, * « m 
rV ""r-vJvr^ OUTLINES SECTION. Tube requires medium OMO ptv£\ /^Ptj seven-contact (0.855-inch, pin-circle diameter) 

X/_\< socket. Filament volts (ac/dc), 6.3; amperes, (i),,^-TI7) 0.8. This type is electrically identical with type 
6N7. Type 6A6 is a DISCONTINUED type 
listed for reference only. 

G4 pentagrid converter 
Glass types used in superheterodyne cir- 

riyC—i js e cuits. Outline 24B, OUTLINES SECTION. A A 7 
\ These types require the small seven-contact p(2Y —~-^rrNK (0.75-inch, pin-circle diameter) socket. Except for interelectrode capacitances, the 6 A7 is iden- AAiTC 

tical electrically with type 6A8. Type 6A7S, now OM/ D 
H\!/ \3/h DISCONTINUED, has the external shield con- 

nected to cathode. In general, its electrical char- 
acteristics are similar to those of the 6A7, but 

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

PENTAGRID CONVERTER 
6A8 

6A8G 

6A8GT 

✓T ""* Metal type 6A8 and glass octal types 6A8-G ^#^^0 p(^^tZ3— I and 6A8-GT used in superheterodyne circuits. _ _ 
^7 lEEEtVT^ 6A8 Outline 3, 6A8-G Outline 23, 6A8-GT A ARQ ( I Outline 15A, OUTLINES SECTION. Tubes re- 

quire octal socket. Heater volts (ac/dc), 6.3; Jk Q 
Nw H amperes, 0.3. Characteristics as coverter: plate I 

s; 6Aa Q ■ 0 and grid-No.2-supply volts, 250 (300 max); Related lyoe: 
bc 6A6-GT grids-No.3-and-No.5 (screen-grid) volts, 100 12A8GT max; grid-No.4 (control-grid) volts, -3 (0 max); 
grid-No.2 (anode-grid) resistor, 20000 ohms (bypassed by 0.1-Aif capacitor); grid-No.1 (oscillator-grid) 
resistor, 50000 ohms; plate resistance (approx.), 0.36 megohm; conversion transconductance, 550 
Atmhos; plate ma., 3.5; grids-No.3-and-No.5 ma., 2.7; grid-No.2 ma., 4; grid-No.l ma., 0.4; total cathode 
ma., 10.6 (14 max); plate dissipation, 1 max watt; grids-No.3-and-No.5 input, 0.3 max watt; grid-No.2 
input, 0.75 max watt; peak heater-cathode volts, 90 max. These types are used principally for renewal 
purposes. 

fa rlT HIGH-MU TRIODE 

Related type: 
12A8GT 

hQ( _£r"|fae)0 Miniature type used as cathode- 
fa  'p drive amplifier, frequency converter, dr « DA 
®\\ -/S~~7© or oscillator at frequencies up to about O/ADf 15 -rj/ K 300 megacycles per second particularly 

pW in television and FM receivers. Outline 
7B,OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.15. For maximum 
ratings, characteristics, and curves, refer to type 12AT7. 
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ELECTRON-RAY TUBE Ct(?)^®ta 

_ / Glass type with triode unit used to indicate //11 ] \ 
/ visually by means of a fluorescent target the _ f-J/l l» V-n 

effects of a change in a controlling voltage. It is rc>M 
M |k | jf used as a convenient means of indicating accu- V J 

rate radio-receiver tuning. Maximum dimen- 
sions: over-all length, 4-3/16 inches; seated \1/ 
height, 3-9/16 inches; diameter, 1-3/16 inches. H H 

Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3: amperes, 0.15. Maximum ratings 

in indicator service: triode-plate supply volts, 180 max; fluorescent-target volts, 180 max, 125 min. 
This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 0—© 
Metal type used in rf and if stages of pic- C3/-->/[ i—v\V^G2 

jr a nn mm ture amplifier of television receivers particularly 
f those employing automatic-gain control. Out- I \ ) 

line 2, OUTLINES SECTION. Tube requires h 
octal socket. Heater volts (ac/dc), 6.3;amperes, " 
0.45. Maximum ratings as class Ai amplifier: (jj ■ Qe) 
plate and grid-No.2 supply volts, 300 max; s P 
grid No.3, connect to cathode at socket; grid- ,s 

No.2 volts, 200 max; plate dissipation, 3.75 max watts; grid No.2 input, 0.65 max watt. Typical oper- 
ation: 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 jun^hos; grid-No.l 
volts for transconductance of 50 /umhos, -22.5; plate ma., 12.5; grid-No.2 ma., 3.2. This type is used 
principally for renewal purposes. 

HIGH-MU POWER TRIODE ^ 
M JL C Glass octal type used in single-ended or 

I push-pull audio-frequency power amplifiers of f the direct-coupled type in which a driver tube r 

develops positive grid bias for the 6AC5-GT 
output stage. Outline 14C, OUTLINES SEC- 
TION. This type may be supplied with pin No. 
1 omitted. Tube requires octal socket. Heater 

volts (ac/dc), 6.3; amperes, 0.4. Maximum ratings as push-pull class B power amplifier: 
250 max; peak plate ma., 110 max; average plate dissipation, 10 max watts. This type is 
pally for renewal purposes. 

plate volts, 
used princi- 

SHARP-CUTOFF PENTODE GQ_® 
Metal type used as video amplifier tube in 

television receivers, and as a mixer or oscillator 
JL A tube in low-frequency applications. Outline 2, I LZII"q J 

OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.45. 
Characteristics as class At amplifier: plate and W (®) 
grid-No.2 supply volts, 300 max; grid No.3 con- s P 
nected to cathode at socket; grid-No.2 series ,s 

resistor, 60000 ohms; cathode-bias resistor, 160 
ohms; plate resistance (approx.), 1 megohm; transconductance, 9000 /imhos; plate ma., 10; grid-No.2 
ma., 2.5; plate dissipation, 3 max watts; peak heater-cathode volts, 90 max. This type is used princi- 
pally for renewal purposes. 

6AD6G 

ELECTRON-RAY TUBE 
Glass octal type used to indicate visually, 

by means of two shadows on the fluorescent tar- 
get, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. Maximum over-all length, 
2-7/8 inches; maximum diameter, 1-5/16 inches. 
Heater volts (ac/dc), 6.3; amperes, 0.15. Maxi- 
mum target volts, 150. This is a DISCON- 
TINUED type listed for reference only. 
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LOW-MU TRIODE —POWER PENTODE Cgp/TN 
W. Glass octal type used in a push-pull ampli- 

\ / \OiPT ^er c^rcu^ *n conjunction with type 6F6-G. Tri- 
I I—v—' o^c un*t serves as phase inverter. Outline 26, * ml f|:::i]rr=,J OUTLINES SECTION. Tube requi es octal O fKV/ W 

"y. '[Lfy) socket. Heater volts (ac/dc), 6.3; amperes, 0.85. 
For typical operation of pentode unit, refer to 

OTrfiOcsp Maximum ratings of pentode unit 0 is-/ as class Ai or push-pull class ABi amplifier: plate 
volts, 375 max; grid-No. 2 volts, 285 max; plate 

dissipation, 8.5 max watts; grid-No.2 input, 2.7 max watts. Maximum ratings of triode unit as classAi 
amplifier: plate volts, 285 max; plate dissipation, 1.0 max watt.This type is used principally for renewal 
purposes. 

 ©G LOW-MU TRIODE 
Glass octal type used as class At amplifier 

in ac/dc radio receivers. Outline 14C, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings as class Ai am- 
plifier: plate volts, 300 max; plate dissipation, 
2.5 max watts. This is a DISCONTINUED 
type listed for reference only. 

6AE5GT 

TWIN-PLATE CONTROL TUBE 
Glass octal type used as a control tube for 

twin-indicator type electron-ray tubes. Outline 
22, OUTLINES SECTION. Contains two tri- 
odes with different cutoff characteristics. If avc 
voltage is applied to the common control grid in 
suitable circuit, one triode section operates on 
weak signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 
0.15. This is a DISCONTINUED type listed 
for reference only. 

6AE6G 

TWIN-INPUT TRIODE 
Glass octal type used as a voltage amplifier 

or as a driver for two type 6AC5-GT tubes in 
dynamic-coupled, push-pull amplifiers. In the 
latter service, type 6 AE7-GT replaces two tubes 
ordinarily required as drivers. Outlinel4C, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.5. This is a DISCONTINUED type 
listed for reference only. 

6AE7GT 

HALF-WAVE VACUUM RECTIFIER 
K(£/ Miniature type used as a damper . . __ 

rA I' "-r L, tube in horizontal deflection circuits of O Ar3 
10LA^10 television receivers. Outline 9B, OUT- Related type: 

(p ® LINES SECTION. Tube requires min- 12AF3 
iature nine-contact socket and may be 

mounted in any position. Socket terminals 1, 2, 3, 6, 7, and 8 should not be used as 
tie points. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.2. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  4500 max volts 
Peak Plate Current  750 wax ma 
Average Plate Current  185 max ma 
Peak Heater Cathode Voltage: 

Heater negative with respect to cathode  4500* wax volts 
Heater positive with respect to cathode   300" wax volts 

Bulb Temperature (At hottest point)   210 wax 0C 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* The dc component must not exceed 1000 volts. 
■ The dc component must not exceed 100 volts. 

4500 wax 
750 wax 
185 wax 

4500* wax 
300" wax 
210 wax 
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MEDIUM-MU TRIODE Ha_J®K 

Miniature types used as local HQ^rzrr7i\0G 

6AF4A oscillators in uhf television receivers 
Related types: covering the frequency range of 470 to ®Cvl^\ S© 

2AF4B, 3AF4A 890 megacycles per second. 6AF4 Out- G p 

line 7B, 6AF4-A Outline 7A, OUT- p© 
LINES SECTION. Tubes requires miniature seven-contact socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode capacitances:* 

Grid to Plate  
Grid to Cathode and Heater  
Plate to Cathode and Heater  
Heater to Cathode**  

* With external shield connected to cathode, except as noted. 
** With external shield connected to plate. 
Characteristics: 
Plate Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.) . 
Transconductance  
Plate Current  

CLASS A, AMPLIFIER 

UHF OSCILLATOR 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Negative-bias value   
Grid Current  
Plate Dissipation  
DC Cathode Current  
Peak Heater-Cathode Voltage: 

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

Typical Operation as Oscillator at 1000 Mc: 
Plate Supply Voltage  
Plate Resistor  
Grid Resistor  
Plate Current  
Grid Current (Approx.)  
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  0The dc component must not exceed 25 volts. 

AVERAGE PLATE CHARACTERISTICS 

150 tnaa; 
-50 max 

2 max 
2.5 max 

24 max 

Not recommended 
0.5 max megohm 

a 

i 

■ 

fmmBMSBsmmnmm 
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^ TA ELECTRON-RAY TUBE 
(M Glass octal used to indicate visually, by 

_ means of two shadows on the fluorescent 
target, the effects of changes in the controlling m jb W M. 

| —j voltages. It is a twin-indicator type and is used V? 
as a convenient means of indicating accurate 
radio-receiver tuning. Maximum over-all length, 

(7} v (a) 2-5/16inches;maximumdiameter,l-5/16inches. 
This type may be supplied with pin No.l 

omitted. Tube requires octal socket. Heater volts (ac/dc), 6.3; amperes, 0.15. Maximum ratings in in- 
dicator service; fluorescent-target volts, 250 max, 125 min; ray-control-electrode supply volts, 250 max; 
peak heater-cathode volts, 90 max. Typical operation: fluorescent-target volts, 250; fluorescent-target 
ma., 3.75; ray-contact-electrode volts (approx. for 0* shadow angle), 155; ray-control-electrode volts 
(approx. for 100° shadow angle), 0. 

.. gTL i? DUAL TRinDF— "n (^ryCpT DUALTRIODE— 
SHARP-CUTOFF PENTODE 

^7]^^A^'S Duodecar type used in a variety . _ __- 
of applications in television receivers. OAlPIi 

2p The high-mu triode unit is used for age Related type: 
Pp 0" {£) G|r keyer service, the medium-mu triode isafu 

M H unit for sync separator service, and 
the pentode unit for video amplifier service. Outline 12C, OUTLINES SECTION. 
Tube requires duodecar twelve-contact socket and may be mounted in any posi- 
tion. Heater volts (ac/dc), 6.3; amperes, 1.05. 

CLASS Ax AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No. 2 (screen-grid Supply Voltage  
Grid-No.2 Voltage  
Grid-No. 1 (control-grid) Voltage, Positive- 

bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 
volts    

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode.... 
Heater positive with respect to cathode.... 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current 

of 100   
Maximum Circuit Values: 
Grid-No.1-Current Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■The dc component must not exceed 100 volts. 

Triode Triode Pentode 
Unit No.l Unit No.2 Unit 
330 max 330 max 330 max volts — _. 330 max volts 

See curve page 70 
0 max 0 max 0 max volts 

1.1 max 2 max 5 max watts 
- - 1.25 max watts 
- - See curve page 70 

200 max 200 max 200 max volts 
200mmax 200amax 2001 1max volts 

200 200 250 volts — — 150 volts 
-2 — _ volts — 220 100 ohms 68 41 — 

12400 9400 68000 ohms 
5500 4400 11000 pmhos 

7 9.2 24 ma 
- - 4.8 ma 
- -6.5 -10 volts 

0.5 max 0.5 max 0.25 max megohm 
1 max 1 max 1 max megohm 

"(7) Gf SHARP-CUTOFF PENTODE 
Hfty _t_ )0G2 Miniature type used in compact _ _ _ _ 

[\ radio equipment as an rf or if amplifier OAG5 
UP to 400 megacycles per second. 15 Outline 7B, OUTLINES SECTION. 

cCiJ Tube requires miniature seven-con- 
tact socket and may be mounted in any position. Except for slightly different 
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characteristics, this type is similar electrically to miniature type 6BC5. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For typical operation as a resistance-coupled amp- 
lifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 

POWER PENTODE NC( J/ l-crhVe)0* . . _ _ Metal type used in output stage M 
6A(7/ of video amplifier of television receiv- \ 

ers. Outline 5, OUTLINES SECTION. " 
Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.65. Typi- s3 

cal operation as class Aj amplifier: plate volts, 300 max; grid No.3 connected to 
cathode at socket; grid-No.2 volts, 150 (300 max); grid-No.l volts, -3 (0 max); peak 
af grid-No.l volts, 3; plate ma., 30 (zero signal), 30.5 (maximum signal); grid-No.2 
ma., 7 (zero signal); 9 (maximum signal); plate resistance (approx.), 0.13 megohm; 
transconductance, 11000 jumhos; load resistance, 10000 ohms; maximum-signal 
power output, 3 watts; plate dissipation, 9 max watts; grid-No.2 input, 1.5 max watts. 

LOW-MU TRIODE 
Glass octal type having high perveance NC used as vertical deflection amplifier in television -i— \ 

^ receivers. Outline 14C, OUTLINES SECTION. / r-— ) 
I Tube requires octal socket and may be mounted J \ 

in any position. Heater volts (ac/dc), 6.3; am- 
peres, 0.75. Characteristics as class Aiamplifier: AyVTo) 
plate volts, 250; grid volts, -23; amplification 
factor, 8; plate resistance (approx.), 1780 ohms; 
transconductance, 4500 ^mhos; plate ma., 30. 

Maximum ratings as vertical-deflection amplifier (for operation in 525-line, 30-frame system); dc plate 
volts, 500 max; peak positive-pulse plate volts, 2000 max; peak negative-pulse grid volts,-200 max; peak 
cathode ma., 180 max; average cathode ma., 60 max; plate dissipation, 7.5 max watts; peak heater- 
cathode volts, 200 max (the dc component must not exceed 100 volts). This type is used principally for 
renewal purposes. 

SHARP-CUTOFF PENTODE 
Minature type used as if amplifier in video 

stages of television receivers. Outline 7B, OUT- H(T/ l X6)G2 
m u jp LINES SECTION. Tube requires miniature 

seven-contact socket. Heater volts (ac/dc), 6.3; IV Z^m\ L-. 
amperes, 0.45. Characteristics as class Ai am- C^/^\ S\ f ^AZ/* 
plifier: plate supply volts, 300 max; grid No.3 
connected to cathode at socket; grid-No.2 sup- QJ) 
ply volts, 150 (300 max); cathode-bias resistor, ^ 

160 ohms; plate resistance (approx.), 0.5 megohm; transconductance, 9000 pmhos; plate ma., 10; grid- 
No.2 ma., 2.5; plate dissipation, 3.2 max watts; peak heater-cathode volts, 90 max. This type is used 
principally for renewal purposes. 

6AH6 

SHARP-CUTOFF PENTODE 
_ _ l__ Miniature type used as an rf or if HQ/ 3/- YD02 

OAlv5 amplifier especially in high-frequency (\ K 
wide-band applications. It is useful as 
an amplifier at frequencies up to 400 15 ' 
megacycles per second. Outline 7A, 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.175 ampere 
Direct Interelectrode Capacitances (Approx.):" 

Grid No.l to Plate  0.02 max pf 
Grid No. 1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 4.0 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  2.8 pf 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage    
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 supply Voltage  
Grid-No.1 Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

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

Cathode Current  
Peak Heater-Cathode Voltage: 

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

Characteristics: 

Cathode-Bias Resistor. 
Plate Resistance (Appr< 
Transconductance  
Plate Current  
Grid-No.2 Current  
■ With external shield connected to pins 2 or 7. 

180 max volts 
See curve page 70 

180 max volts 
0 max volts 

1.7 max watts 
0.5 max watt 

See curve page 70 
18 max ma 

120 180 volts 120 120 volts 180 180 ohms 0.3 0.5 megohm 5000 5100 jimhos -8.5 -8.5 volts 7.5 7.7 ma 2.5 2.4 ma 

H 
(5)K IC 

HALF-WAVE VACUUM RECTIFIER 
(5/ < -cn | Yt)10 Miniature type used as damper _ _ . _ 

'—'-V r tube in horizontal-deflection circuits of OAL3 
lc^\ \vX LaDb television receivers. Outline 9C, OUT- 
 0 LINES SECTION. Tube requires 

lc P miniature nine-contact socket and may 
be mounted in any position. Socket terminals 1, 2, 3, 6, 7, and 8 should not be used 
as tie points. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.55. 

DAMPER SERVICE 
For operation in 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 
Peak Inverse PlateVoltage"(A.&so1u^ maximum)  7500omax volts 
Peak Plate Current  550 max ma 
DC Plate Current  220 max ma 
Plate Dissipation.     5 max watts 
Peak Heater-Cathode Voltage  6600 max volts 
0 Under no circumstances should this absolute value be exceeded. 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

TWIN DIODE 
H(3V7p_ -uwd)13 Miniature, high-perveance type _ _ . _ 

(fth—■■—iY) used as detector in EM and television 6AL5 
p (IM_^4P©P0| circuits. It is especially useful as a Related type.: 

ratio detector in ac-operated FM re- sals, irais 
kST ceivers. Each diode section can be used 

independently of the other, or the two sections can be combined in parallel or full- 
wave arrangement. Resonant frequency of each unit is approximately 700 mega- 
cycles per second. Outline 7A, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 

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

2.5 
2.5 
3.4 
3.4 

0.068 max 
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HALF-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)   
DC Output Current (Per Plate)  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 
AC Plate Voltage per Plate (rras)  
Min. Total Effective Plate-Supply Impedance per Plate  
DC Output Current per Plate  

330 max 
54 max 

9 max 
330 max 
330 max 

AVERAGE CHARACTERISTICS HALF-WAVE RECTIHCATlON-StNGLE DIODE 
TYPE 6AL5 £*• = 6.3 VOLTS 

-40 -30 -20 -10 0 DC VOLTS DEVELOPED BY DIODE 92CS-656IT 
ELECTRON-RAY TUBE 

Glass octal type used to indicate visually 0J2 /jv (T)0Js 

on a pair of rectangular fluorescent patterns the 
effects of changes in voltages applied to its grid )(b)0Ji 

JL A I TT "I* and three deflecting electrodes. It is especially \V 
wA\fc# I useful in meeting the requirements for accurate I L. 

tuning in FM receivers. Maximum dimensions: 
over-all length, 3-1/16 inches; seated height, H 

2-1/2 inches; diameter, 1-9/32 inches. Tube re- (XL) " (®)K quires octal socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.15. Maximum ratings in indicator service: fluorescent- 
target volts, 365 max, 220 min; peak heater-cathode volts, 90 wax.Typical operation in indicator service: 
fluorescent-target volts, 315; deflecting electrodes Nos.1,2, and 3 volts, 0; cathode resistor (approx.), 
3300 ohms; deflection sensitivity (approx), 1 mm/volt; grid volts for fluorescence cutoff, -7. This type 
is used principally for renewal purposes. 

BEAM POWER TUBE— ls §> % 
SHARP-CUTOFF PENTODE 

- _ . __ Duodecar type used as FM detec- ^ftzzz 
OALll tor and audio-frequency output am- 
- . ... . plifier in television receivers. Outline 

iialii 12B, OUTLINES SECTION. Tube re- p 0 ® 
quires duodecar twelve-contact socket H H 

and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.9. 
BEAM POWER UNIT AS CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  275 max volts 
Grid-No.2 (screen-grid) Voltage  275 max volts 
Plate Dissipation  10 max watts 
Grid-No.2 Input   2 max watts 

6AL11 
Related type: 

12AL11 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

200 max 
200"maa: 

Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage. . . 
Peak AF Grid-No.1 Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current. 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

ma 
megohm 

Atmhos 
ohms 

per cent 
watts 

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

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.25 max megohm 
0.5 max megohm 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Characteristics: 
Plate Supply Voltage  
Grid-No.3 (Suppressor-Grid) Voltage  
Grid-No.2 (Screen-Grid) Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance, Grid No.l to Plate  
Transconductance, Grid No.3 to Plate  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 30 pa  
Grid-No.3 Voltage (Approx.) for plate current of 50 pa  

volts 
volts 
volts 
ohms 

megohm 
pmhos 
pmhos 

PENTODE UNIT AS FM DETECTOR 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 Voltage  
Grid-No.2 Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value. 
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. .. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

■ The dc component must not exceed 100 volts. 

330 max volts 
28 max volts 

330 max volts 
See curve page 70 

0 max volts 
1.7 max watts 
1.1 max watts 
See curve page 70 

200 max volts 
200lll,7nax volts 

, HIGH-MU TRIODE 
@) >-vG Miniature type used as mixer and rf am- 

I plifier in cathode-drive circuits of uhf television ' |y7\H receivers. Outline 8A, OUTLINES SECTION. 
i /T-^ Tube requires miniature nine-contact socket A Jl 
if L-v and may be mounted in any position. Heater 

volts (ac/dc), 6.3; amperes, 0.225. Character- 
/Hw —fjS istics as class Ai amplifier: plate-supply volts, 

q*—' 200 max; cathode-bias resistor, 100 ohms; am- 
plification factor, 85; plate resistance (approx.), 

8700 ohms; transconductance, 9800 /umhos; plate ma., 10; plate dissipation, 2 max watts; peak heater- 
cathode volts, 80 max. This type is used principally for renewal purposes. 
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DIODE—SHARP-CUTOFF " 

6AM8 PENTODE ^ K Miniature types used in diversified G2p(3^rt-^T]Yz)KD 

6AM8A applications in television receivers. 
Related type: Type 6AM8-A has a controlled heater pq 

sams warm-up time for use in receivers em- (lj^ (t)c 

ployingseries-connectedheaterstrings. Kp fsP 

The pentode unit is used as an if amplifier, video amplifier, or age amplifier. The 
high-perveance diode is used as an audio detector, video detector, or dc restorer. 
Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. Type 6AM8 is a DISCONTINUED type 
listed for reference only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0 45 amnpro Heater Warm-Up Time (Average) for 6AM8-A !' 11 seconds 
Direct Interelectrode Capacitances: 
Diode Unit: 

Plate to Cathode and Heater   18 nf 
Cathode to Plate and Heater   3 

Pentode Unit:   p 

Grid No.1 to Plate   0.015 max nf Grid No.l to Cathode, Heater, Grid No.2, No.3 and Internal Shield. .. 6 5 nf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . 2.6 nf Pentode Grid No.l to Diode Plate  0.006 max nf 

Pentode Plate to Diode Cathode   ! 6.15 max nf 
Pentode Plate to Diode Plate  0 1 mnr nf 

0.015 max 
6.5 
2.6 

0.006 max 
0.15 max 
0.1 max 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value. 
Grid-No.2 (screen-grid) Supply Voltage  Grid-No.2 Voltage. .   '^ [ [ 
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts   
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

330 maa: volts 
0 max volts 

330 max volts 
See curve page 70 
0 max volts 

3.2 maa watts 
0.55 max watt 

See curve page 70 
200 max volts 
200° max volts 

Characteristics: 
Plate Supply Voltage  
Grid No.3   Connected Grid-No.2 Supply Voltage  

AVERAGE CHARACTERISTICS PENTODE UNIT aaj 1 ,   j j , , 1 1 1 1  1— 
TYPE 6AM8-A Zf = 6.3 VOLTS | | ] tA -GRID N£3 AND INTERNAL SHIELD I 1  ■1 CONNECTED TO CATHODE AT SOCKET. £ GRI0-Ni2VOLTS=l50 lw I I I 

*20 j 1 1 '  ^CIS01  

125 volts 
to cathode at socket 
125 volts 

ORID-NA 1 VOLTS EQs-g 
SV ICj  



Technical Data 

Cathode-Bias Resistor   
Plate Resistance (Approx.)  
Transconductance    
Grid-No.l Voltage (Approx.) lor plate current of 20 ^xa  
Grid-No.l Voltage (Approx.) for plate current of 2 ma and cathode-bias 

resistor of 0 ohms  
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

DIODE UNIT 
Maximum Ratings, (Design-Maximum Values): 
DC Plate Current  
Peak Heater-Cathode Voltage: 

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

0The dc component must not exceed 100 volts. 

ohms 
megohm 

/imhos 
volts 

0.25 max megohm 
1.0 max megohm 

nQ_® HIGH-MU TRIODE 
H^F=ina>0 Miniature type used as mixer or _ . a. ■ m 
J)n ""JTL r* amPlifier in cathode-drive circuits OAIM4 

cd^VvK^S y®, of uhf television tuners covering the frequency range of 470 to 890 mega- 
r® cycles per second. Outline 7A, OUT- 

LINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.225. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
Plate Dissipation  4 tnaz watts 
Cathode Current  30 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode    200"maa: volts 

300 max 
4 max 

30 max 
200 max 
200mmax 

Characteristics: 
Plate-Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 20 hSl . 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 
0.1 max megohm 

n JSLfel" MEDIUM-MU TRIODE— 
"WTpfe* SHARP-CUTOFF PENTODE 6AN8 

Miniature types used in a wide 
crOTTtTOo, variety of applications in color televi- 6AN8A T f\-—^To) sion receivers. The 6AN8-A has a con- Related type: 

p-r c3p Kp trolled heater warm-up time for use in sans 15 receivers employing series-connected 
heater strings. The pentode unit is used as an intermediate-frequency amplifier, a 
video amplifier, an age amplifier, or as a reactance tube. The triode unit is used in 
low-frequency oscillator, sync-separator, sync-clipper, and phase-splitter circuits. 
Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. Type 6AN8 is a DISCONTINUED type 
listed for reference only. 
Heater V oltage (ac/dc)  6.3 volts 
Heater Current  0.45 ampere 
Heater Warm-Up Time (Average) 8AN8-A  11 seconds 
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Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  1.5 
Grid to Cathode and Heater  2.0 
Plate to Cathode and Heater  0.26 

Pentode Unit: 
Grid No. 1 to Plate  0.04 moo; 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 7 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  2.4 

Triode Grid to Pentode Plate 0.02 
Pentode Grid No.l to Triode Plate 0.02 
Pentode Plate to Triode Plate   0.15 

CLASS A! AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): Triode Unit Pentode Unit 
Plate Voltage  330 max 330 max 
Grid-No.2 Supply Voltage  - 330 max 
Grid-No.2 (screen-grid) Voltage    - See carve | 
Grid-No.1 (control-grid) Voltage, Positive-bias value... 0 max 0 max 
Plate Dissipation  2.8 max 2.3 max 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 0.55 max 
For grid-No.2 voltages between 165 and 330 volts  - See cur 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max 
Heater positive with respect to cathode  200omax 200<,max 

0 max 
2.8 max 

200 max 
200omax 

0.55 max 
See curve j 

200 max 
200<,max 

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

Triode Unit Pentode Unit 

Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance    
Grid-No.l Voltage (Approx.) for plate current of 20(j.sl  
Grid-No.l Voltage (Approx.) for plate current of 1.6 ma and 

cathode-bias resistor of 0 ohms  
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance:* 

For fixed-bias operation   0.5 max 0.25 max megohm 
For cathode-bias operation  1.0 max 1.0 max megohm 0The dc component must not exceed 100 volts. 

*lf either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for both units 
should not exceed the stated values. 

6AQ5 Miniature types used as output H®(( ™ X?)02 

jl A C A amplifiers primarily in automobile re- (\\[^--v j 
OAVV* ceivers and in ac-operated receivers 

5AQ5di2AQ5 and, triode-conneeted, as vertical de- cs flection amplifiers in television receiv- 
ers. Type 6AQ5-A has a controlled heater warm-up time for use in television 
receivers employing series-connected heater strings. Outline 7C, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. Within their maximum ratings, the performance of these types is equiva- 
lent to that of larger types 6V6 and 6V6-GTA. Type 6AQ5 is a DISCONTINUED 
type listed for reference only. 

BEAM POWER TUBE 

Related types: 
5AQ5, 12AQ5 

Heater Voltage (ac/dc)   
Heater Current  
Heater Warm-Up Time (Average) for 6AQ5-A  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3... .. 

Amplification Factor*.    
Plate Resistance (Approx.)*  
Transconductance*  
Grid-No.1 Voltage (Approx.) for plate current of 0.5 ma.. . 
* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.1 volts, -12.5; plate ma., 49.5. 
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AVERAGE CHARACTERISTICS PENTODE CONNECTION 
i i ■ 1 i + i5 type 6AQ5-A _ - H  E + s6.3 VOLTS 

GPID-Nt2 VOLTS » 250 

G'PIP-N^I VOLTS Eci=-S| 

400 500 PLATE VOLTS 

CLASS Ax AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
GriikNo.2 (screen-grid) Voltage   
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)   
* The dc component must not exceed 100 volts. 
Typical Operation: 

Same as for type 6V6-GTA within the limitations of the maximum ratings. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation   

275 max 
275 max 

12 max 
2 max 

200 max 
200mmax 
250 max 

0.1 max megohm 
0.5 max megohm 

AVERAGE CHARACTERISTICS 
TRI0DE CONNECTION 

WBHBIBBmm 

300 400 
PLATE VOLTS 
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VERTICAL DEFLECTION AMPLIFIER (Triode Connection)0 

For operation in a 525-line, SO-frame system 
Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  275 max 
Peak Positive-Pulse Plate VoLTAGEt  1100 max 
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  -275 max 
Peak Cathode Current  115 max 
Average Cathode Current  40 max 
Plate Dissipation  10 max 
Peak Heater-cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200*max 

Bulb Temperature (At hottest point)   250 max 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 

For cathode-bias operation  2.2 max j 
0 Grid No.2 connected to plate. 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle, line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

TWIN DIODE—HIGH-MU TRIODE 
Miniature type used as combined detector, 

amplifier, and avc tube in compact radio re- s~\/I vX/" 
, m ceivers. Outline 7B, OUTLINES SECTION. "(1/ | 

Tube requires miniature seven-contact socket. (\ r""~ j/\) 
Heater volts (ac /dc), 6.3; amperes, 0.15. Char- Ai 
acteristics of triode unit as class Ai amplifier: 
plate volts, 250 (300 max); grid volts, -3; am- 
plification factor, 70; plate resistance (approx.), Gr^ 
58000 ohms; transconductance, 1200 ^mhos; 

plate ma., 1; peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

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

audio amplifier in circuits which require diode $ 
and triode units with separate cathodes. Out- 

M%Kr\'7 fST Une 14C' OUTLINES SECTION. Tube requires I octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. Ratings and characteristics of triode unit as 
class Aj amplifier: plate volts, 250 max; grid 
volts, -2; amplification factor, 70; plate resist- 
ance (approx.), 44000 ohms; transconductance, 

1600 jrnihos; plate ma., 2.3. This type is used principally for renewal purposes. 

HIGH-MU TWIN TRIODE HQ©r6)PT' 
m a q Miniature type used as rf ampli- 
OAVVjIO fier and self-oscillating mixer in /ly""" """JlF. 

FM/AM radio receivers. Outline 8B, , ©ft /CStSXt 
OUTLINES SECTION. Tube requires 2 

nine-contact socket and may be oper- Pt2~/^ is 

ated in any position. Heater volts (ac/dc), 6.3; amperes, 0.435. With plate volts 
of 250 and grid volts of -2.3, class Ai characteristics of each unit are: plate ma, 10; 
plate resistance (approx.), 9700 ohms; transconductance, 5900 /jmhos; amplifi- 
cation factor, 57. 
Maximum Ratings, (Design-Center Values, Each Unit): 
Plate Voltage with plate ma = 0  550 max volts 
Plate Voltage  300 max volts 
Grid Voltage, Negative-bias value  -100 max volts Plate Dissipation: 

For either plate  2.5 max watts 
For both plates with both units operating  4 5 max watts 

Cathode Current  15 max ma 
Peak Heater-Cathode Voltage: 

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

550 max 
300 max 

-100 max 
2.5 max 
4.5 max 

15 max 
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Typical Operation, (Each Unit): 
Plate Supply Voltage  
Plate Voltage  
Plate Resistor  
Grid Resistor  
Grid Voltage  
RMS Oscillator Voltage  
Cathode Resistor  
Plate Resistance (Approx.)  
Transconductance  
Conversion Transconductance  
Input Resistance at frequency (Mc) = 100. 
Plate Current  
Equivalent Noise Resistance  
Maximum Circuit Values, (Each Unit): 
Grid-Circuit Resistance  
Resistance between Cathode and Heater. 

RF 
Amplifier Converter 

250 250 volts 
230 - volts 

1800 12000 ohms 
- 1 megohm 

-2 - volts 
- 3 volts 

200 - ohms 
9700 22000 ohms 
6000 - pmhos 

- 2300 /xmhos 
6000 15000 ohms 

10 5.2 ma 
500 - ohms 

1 max megohm 
20000 max ohms 

POWER PENTODE 
# Miniature type used as output tube prima- 

rily in automobile receivers and ac-operated re- 
g2 ceivers. Outline 7C, OUTLINES SECTION. ^ A D C 

Tube requires miniature seven-contact socket OA\KO 
and may be mounted in any position. Heater 

nc volts (ac/dc), 6.3; amperes, 0.4. Maximum 
ratings as class Ai amplifier: plate and grid-No.2 
(screen-grid) volts, 250 max; plate dissipation, 
8.5 max watts; grid-No.2 input, 2.5 max watts; 

peak heater-cathode volts, 90 max. Within its maximum ratings, type 6AR5 is equivalent in performance 
to glass-octal type 6K6-GT. Type 6AR5 is used principally for renewal purposes. 

KPg 
'P2 (?) SEMIREMOTE-CUTOFF 

TWIN PENTODE 
rfg::: rrrVr? Duodecar type used as if-ampli- 

fier tube in television receivers. Out- 
rGk/jO® 'P| line 12A> OUTLINES SECTION. P2 0" 0 KP| Tube requires duodecar twelve-con- H H tact-socket and may be mounted in 

any position. Heater volts (ac/dc), 6.3; amperes, 0.8. 

6AR11 
Related type: 

IIARII 

CLASS Ai AMPLIFIER 
Values for each unit 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  330 max volts 
Grid-No.3 (suppressor-grid) Voltage, Positive value  0 max volts 
Grid-No.2 (screen-grid; Supply Voltage  330 max volts 
Grid-No.2 Voltage See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  0.65 max watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 70 

Plate Dissipation  3.1 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200°max volts 

Characteristics, (Each Unit): 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  56 ohms 
Plate Resistance (Approx.)  0.2 megohm 
Transconductance  10500 pmhos 
Plate Current  11 ma 
Grid-No.2 Current  3.5 ma 
Grid-No.l Voltage (Approx.) for transconductance of 50 /xinhos  -15 volts 0 The dc component must not exceed 100 volts. 
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6AS5 

BEAM POWER TUBE 
Miniature type used as output 

amplifier primarily in automobile and 
in ac-operated receivers. Outline 7C, 
OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 
and may be mounted in any position. 
For curves of average plate charac- 
teristics, refer to type 35C5. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Intbrelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  150 max 
Grid-No.2 (screen-grid) Voltage  117 max 
Plate Dissipation  5.5 max 
Grid-No.2 Input  1.0 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  100 max 
Heater positive with respect to cathode  100 mas 

Bulb Temperature (At hottest point)  250 max 
Typical Operation: 
Plate Voltage  150 
Grid-No.2 Voltage  110 
Grid-No.l (Control-Grid) Voltage  -8.5 
Pe^k AF Grid-No.l Voltage      8.5 
Zero-Signal Plate Current  35 
Maximum-Signal Plate Current  36 
Zero-Signal Grid-No.2 Current (Approx.)  2 
Maximum-Signal Grid-No.2 Current (Approx.)  6.5 
Transconductance  5600 
Load Resistance  4500 
Total Harmonic Distortion  10 
Maximum-Signal Power Output  2.2 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 max 
For cathode-bias operation  0.5 max 

0.1 max 
0.5 max 

DIODE- h @ Pd 

SHARP-CUTOFF PENTODE k 
jr « c Q Miniature type used in diversified c::: xJiTir 13 

OAAOO applications in television and radio re- (imf"' r-slkfs) 
Related type: ceivers. The pentode unit is used as an G1 ^ KD 

5AS8 if amplifier, video amplifier, or age cjj/ vS) 
amplifier. The high-perveance diode is p Pp 

used as an audio detector, video detector, or dc restorer. Outline 8B, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.45 ampere 
Direct Interelectrode Capacitances: 
Diode Unit: Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 3.0 pf 
Pentode Unit: 

Grid No.l to Plate  0.OS max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  2.4 pf 

Pentode Grid No.l to Diode Plate  0.005 max pf 
Pentode Plate to Diode Cathode  0.15 max pf 
Pentode Plate to Diode Plate  0.10 max pf 
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PENTODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 Supply Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive bias value  
Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

For grid-No.2 voltages up to 150 volts  0.5 wax watt 
For grid-No.2 voltages between 150 and 300 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omaa: volts 

Characteristics: 
Plate Supply Voltage  200 volts 
Grid No.3 and Internal Shield  Connected to cathode at socket 
Grid-No.2 Supply Voltage  150 volts 
Cathode-Bias Resistor  180 ohms 
Plate Resistance (Approx.)  300000 ohms 
Transconductance  6200 Mnihos 
Grid-No.l Voltage (Approx.) for plate current of 10 /iR  -8 volts 
Plate Current  9.5 ma 
Grid-No.2 Current  3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1.0 max megohm 0 The dc component must not exceed 100 volts. 

DIODE UNIT 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current  
DC Plate Current  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  
Heater positive with respect to cathode  0 The dc component must not exceed 100 volts. 

330 max 
50 max 

5 max 
200 max 
200omax 

*T< SKt) "T, dualtriode— 
SHARP-CUTOFF PENTODE 

ST Duodecar type used in television « _ __ _ 
receivers. High-mu triode is used in OAoll 

\^WC 
p audio if-amplifier service; medium- 

ClJ vS) mu triode is used in sync-separator 
H service; pentode is used in video am- 

plifier service. Outline 12B, OUTLINES SECTION. Tube requires 12-contact sock- 
et and may be mounted in any position. Heater voltage (ac/dc), 6.3; amperes, 1.05. 

CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, 

Positive-bias value  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts 

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Triode Units 
No.l No.2 

330 max 330 max 

Characteristics: 
Plate Supply Voltage  200 
Grid-No.2 Supply Voltage  - 
Grid Voltage  -2 
Cathode-Bias Resistor  - 
Amplification Factor  68 
Plate Resistance (Approx.) *  12400 

Pentode 
Unit 

330 max volts 
330 max volts 

See curve page 70 

1.1 max watts 
See curve page 70 

5 max watts 
200 max 200 max 
200owax 200omax 

200 max 
200° max 
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Transconductance  
Plate Current  
Grid-No.2 Current   
Grid-No.l Voltage (Approx.): 

For plate current of 10 ^a  
For plate current of 100 ^a  

Maximum Circuit Values, {Each Unit): 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

' The dc component must not exceed 100 volts. 

0.5 max 0.5 max 
1 max 1 max 

0.25 max megohm 
1 max megohm 

TWIN DIODE—HIGH-MU TRIODE 
_ - _ - Miniature type used as a com- -e=-|0®pdi 
O ATO bined detector, amplifier, and avc tube l\ J/V-. 
Related type: in automobile and ac-operated radio /QOT 

12AT6 receivers. Outline 7B, OUTLINES ^ 
SECTION. Tube requires miniature Gt 

seven-contact socket and may be mounted in any position. For typical operation as 
resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER 
SECTION. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances: 

Triode Grid to Triode Plate  2.0 pf 
Triode Grid to Cathode and Heater  2.2 pf 
Triode Plate to Cathode and Heater  0.8 pf 
Plate of Diode Unit No.2 to Triode Grid  0.04 max pf 

2.0 
2.2 
0.8 

0.04 max 
TRIODE UNIT AS CLASS K AMPLIFIER 

Maximum Ratings, {Design-Center Values): 
Plate Voltage  
Plate Dissipation  
Grid Voltage, Positive-bias value  Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  100 
Grid Voltage  -1 
Amplification Factor  70 
Plate Resistance  54000 
Transconductance  1300 
Plate Current  0.8 

300 max 
0.5 max 

0 max 

DIODE UNITS 
Maximum Rating, {Design-Center Value): 
Plate Current (Each Unit)  

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 6AV6. 

6 ATS 
* A TO A Miniature types used as combined K0^' 
0/\ I 0/\ oscillator and mixer tubes in television 

Related type: receivers utilizing an intermediate fre- pT(S)\>^/v/rA£,c3p 
SAT8 quency in the order of 40 megacycles (7j- *0 

per second. Type 6AT8-A has a con- ct G|p 
trolled heater warm-up time for use in receivers employing series-connected heater 
strings. Outline 8B,OUTLINES SECTION. Except for interelectrode capacitances 
and basing arrangement, these types are identical with miniature type 6X8. The 
basing arrangement of the 6ATS and 6AT8-A is particularly suitable for connection 
to the coils of certain designs of turret tuners. Type 6AT8 is a DISCONTINUED 
type listed for reference only. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Related type: 
5AT8 

Heater Voltage (ac/dc)  
Heater Current   
Heater Warm-Up Time (Average) for 6AT8-A. 
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Direct Interelectrode Capacitances: 
Triode Unit: 

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

Pentode Unit: 
Grid No.l to Plate   
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  
Heater to Cathode  
■ With external shield connected to cathode except as noted, 
t With external shield connected to plate. 

Without With 
External External 
Shield Shield9 

1.5 1 5 2.0 2.4 
0.5 1.0 

0.06 max 0.03 max 
4.6 4.8 
0.9 1.6 

0.05 max 0.04 max 
0.05 max 0.008 max 
6.0 6.Of 

k HALF-WAVE VACUUM RECTIFIER 
\ Glass octal types used as damper AAlJAf^T 

fx tubes in horizontal-deflection circuits OMU*IV71 of color television receivers and of tele- £LK\ IA A 
® vision receivers utilizing picture tubes OAAU^rV^ I §\ 

lc M having wide-angle deflection. Outline 
14F, OUTLINES SECTION. Tubes require octal socket and may be mounted in 
any position. These types may be supplied with pin No.l omitted. Socket terminals 
1, 2, 4, and 6 should not be used as tie points. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 6AU4-GT 
is a DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.8 amperes 
Direct Interelectrode Capacitances (Approx.): 

Plate to Heater and Cathode  8.5 pf 
Cathode to Heater and Plate  11.5 pf 
Heater to Cathode  4.0 pf 

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

6AVI-GT 6AUU-GTA 
Design-Center Design-Maximum Maximum Ratings: Values9 Values 

Peak Inverse Plate VoLTAGEt  4500omaa: 4500 max volts 
Peak Plate Current  1050 max 1300 max ma 
DC Plate Current  175 max 210 max ma 
Plate Dissipation  6 max 6.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  4500o*max 4500* max volts 
Heater positive with respect to cathode  300# max 300# max volts 

T Except as noted. 
The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 

525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 0 Absolute Maximum. Under no circumstances should this absolute value be exceeded. 
# The dc component must not exceed 900 volts. 
# The dc component must not exceed 100 volts. 

#BEAM POWER TUBE 
Glass octal type used as horizon- 

tal deflection amplifier in low-cost, high- a a | IC^T 
h efficiency deflection circuits of televi- O/AiJJw I 

sion receivers employing either trans- 
-i -a former coupling or direct coupling to 

the deflecting yoke. Outline 14C, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.25 amperes 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  0.5 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  11.3 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  7.0 pf 

Transconductance#    5600 Minhos 
Mu-FACTOR, Grid No.2 to Grid No.lf  5.9 
# For plate volts, 115; grid-No.2 volts, 175; grid-No.l volts, -20. 
fFor plate volts, 100; grid-No.2 volts, 100; grid-No.l volts, -4.5. 
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HORIZONTAL DEFLECTION AMPLIFIER 
Fox operation in a 525-line, 80-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  550 max volts 
Peak Positive-Pulse Plate Voltage* (Absolute Maximum)  5500omax volts 
Peak Negative-Pulse Plate Voltage  -1250 max volts 
DC Grid-No.2 (screen-grid) Voltage*  200 max volts 
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  -300 max volts 
Peak Cathode Current  400 max ma 
Average Cathode Current  110 max ma 
Grid-No.2 Input   2.5 max watts 
Plate DissiPATioNft    10 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200»max volts 

Bulb Temperature (At hottest point)  210 max 0C 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance    0.47 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 0 Under no circumstances should this absolute value be exceeded. 
* Obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 input to the 
rated maximum value. 
ttAn adequate bias resistor or other means is required to protect the tube in the absence of excitation. 1 The dc component must not exceed 100 volts. 

H P 

6AU6 , _ 
------ Miniature types used in compact 
OAUOA radio equipment as rf amplifier espe- rV\ "VtO 

Related types: cially in high-frequency, wide-band ap- 
3AU6,4AU6,12AU6 plications; also used as limiter tube in 15 

FM equipment. Type 6AU6-A has a 01 

controlled heater warm-up time for use in applications employing series-connected 
heater strings. Outline 7B, OUTLINES SECTION. Tubes require miniature seven- 
contact socket and may be operated in any position. For a discussion of limiters, 
refer to ELECTRON TUBE APPLICATIONS SECTION. For typical oper- 
ation as resistance-coupled amplifier, refer to RESISTANCE-COUPLED AM- 
PLIFIER SECTION. Type 6AU6 is a DISCONTINUED type listed for refer- 
ence only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Heater Warm-Up Time (Average) for 6AU6-A  11 seconds 

SHARP-CUTOFF PENTODE 

Direct Interelectrode Capacitances: Without 
External 

Shield 
With 

External 
Shield■ Pentode Connection: onieia onieia 

Grid No.l to Plate   0.0035 max 0.0035 max 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

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

Internal Shield  5.0 5.0 
Triode Connection.'t 

Grid No.l to Plate, Grid No.2, Grid No.3, and 
Internal Shield  2.6 2.6 

Grid No.l to Cathode and Heater   3.2 3.2 
Plate, Grid No.2, Grid No.3, and Internal Shield to 

Cathode and Heater  1.2 8.5 
H With external shield connected to cathode, 
t Grid No.2, grid No.3, and internal shield connected to plate. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage   
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Voltage.    
Grid-No.2 Supply Voltage  
Plate Dissipation   

Trtodef Connection 
275 max 

Pentode 
Connection 

330 max volt 
0 max volt 
See curve page 71 

330 max volt 
3.5 max watt 

156 



Technical Data 

Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. 

Grid-No.1 (control-grid) Voltage: 
Positive-bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

200 max 
200Atnaz 

0.75 max watt 
See curve page 70 

200 max 
200Amaa: 

Characteristics: 
Plate Supply Voltage  
Grid No.3   
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage for plate current of 10 /za.. 
Plate Current  
Grid-No. 2 Current  

Triode] 
Connection 

250 
Pentod* Connection 

100 250 250 volts 
Connected to cathode at socket 

100 125 150 volts 
150 100 68 ohms 
0.5 1.5 1.0 megohms 

3900 4500 5200 Mmhos 
—4.2 -5.5 -6.5 volts 

5.0 7.6 10.6 ma 

t Grid No.2, grid No.3, and internal shield connected to plate. A The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS | i i l i | | | | I  
TYPE 6AU6 Efs 6.3 VOLTS j | 

u - GRID N* 3. AND INTERNAL SHIELD — — ' — □ CONNECTED TO CATHODE AT SOCKET. A GRtD-N* 2 VOLTS s 100 

|CRID-N*I VOLTS ECls-l-0 

MEDIUM-MU TWIN TRIODE 
Miniature type used as phase inverter or 

amplifier in television receivers employing series- 
connected heater strings. Outline 8B, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3 
(series), 3.15 (parallel); amperes, 0.3 (series), 
0.6 (parallel); warm-up time (average) in paral- 
lel arrangement, 11 seconds. Except for heater 
and heater-cathode ratings, this type is identical 
with miniature type 12AU7. The 6AU7 is a 
DISCONTINUED type listed for reference only. 

6AU7 

" MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6AU8 

ptq/// Miniature types used in television x A I I O A 
/yfr—;---tH) receiver applications. Tubes have con- OAUOA 

j/^ozp trolled heater warm-up time for use in Related type: 
(tp 0 series-heater strings. Pentode unit is saus 

*T Pp used as video amplifier, if amplifier, 
age amplifier. Triode unit is used in sync-amplifier, sync-separator, sync-clipper, 
and phase-inverter circuits. Outline 8D, OUTLINES SECTION. Tubes require 
nine-contact socket and may be mounted in any position. Type 6AU8 is a DIS- 
CONTINUED type listed for reference only. 
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Heater Voltage (ac/dc)    
Heater Current  
Heater Warm-up Time (Average)  
Direct Interelectrode Capacitances: 
Triode Unit: 

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

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  

Triode Grid to Pentode Plate  
Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  

0.06 
7.5 
3.4 

0.022 max 
0.006 max 
0.12 max 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.I (control-grid) Voltage, Positive-bias value. Plate Dissipation  
Grid-No.2 Input 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. .. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Triode Unit Pentode Unit 

0 max 
2.8 max 

200 max 
200mmax 

330 max volts 
330 max volts 

See curve page 70 
0 max volts 

3.3 max watts 
1 max watt 

See curve page 70 
200 max volts 
200awax volts 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.I Voltage (Approx.) for plate current of 100 /xa- 
Plate Current  
Grid-No.2 Current  

Triode Unit Pentode Unit 
150 200 volts — 125 volts 
150 82 ohms 
43 — 

8100 100000 ohms 
5300 8000 jumhos 
-6.5 -7.5 volts 

9.5 17 ma — 3.4 ma 

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

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.5 max 
1.0 max 

0.25 max megohm 
1.0 max megohm 

6AV5GA r,BEAM
f ,P?WER TUBE , . 

Glass octal types used as hori- k \ 
6AV5GT zontal deflection amplifiers in tele- ( ) 

Related types: vision receivers employing either 
iiavsga, 25AV5GA transformer coupling or direct cou- OT*"Tb) 

pling to the deflecting yoke. 6AV5-GA cV^ 
Outline 19B, 6AV5-GT Outline 14C, OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. Type 6AV5-GT is a DISCONTINUED 
type listed for reference only. 

Heater Voltage (ac/dc)  
Heater Current  
Transconductance*  
Mu Factor, Grid No.2 to Grid No.l**  
♦Plate volts, 250; grid-No.2 volts, 150; grid-No.l volts, -22.5. 
** Triode connected; plate and grid-No.2 volts, 150; grid-No.l volts, -22.5. 

amperes 
Mmhos 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate VoLTAGEf (Absolute Maximum)  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.I (control-grid) Voltage  

550 max 
5500omax 

-1250 max 
175 max 

-300 max 
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Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate DissiPATiONft  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

400 max 
110 max 
2.5 max 

11 max 
200 max 
200mmax 
210 max 

Maximum Circuit Value: 
Grid-No.l Circuit Resistance  0.47 max megohm 
t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 526-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 0 Under no circumstances should this absolute value be exceeded. 
It An adequate bias resistor or other means is required to protect the tube in the absence of excitation. a The dc component must not exceed 100 volts. 

PTWIN DIODE—HIGH-MU TRIODE 
pdi Miniature type used as combined 

detector, amplifier, and avc tube in 
automobile and ac-operated radio re- 

:>T 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)  
Heater Current  

6AV6 
Related types: 

3AV6, 4AV6, 12AV6 

Direct Interelectrode Capacitances: 
Triode Grid to Triode Plate   
Triode Grid to Cathode and Heater .... 
Triode Plate to Cathode and Heater .... 
Plate of Diode Unit No.2 to Triode Grid. 

" With external shield connected to cathode. 

Without 
External 
Shield 

2.0 
2.2 
0.8 

0.04 max 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Rating, (Design-Maximum Value): 
Plate Voltage. . /   
Grid Voltage, Positive-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  

6.3 
0.3 
With 

External 
Shield■ 
2.0 
2.2 
1.2 

0.04 max 

330 max 
0 max 

0.55 max 
200 max 
200Amax 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT    
TYPE 6AV6 
Ef = 6.3V0LTS 
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Plate Resistance  80000 62500 ohms 
Transconductance    1250 1600 /xmhos 
Plate Current  0.50 1.2 ma 

DIODE UNITS 
Maximum Rating, {Design-Maximum Value): 
Plate Current (Each Unit)  1.0 max ma A The dc component must not exceed 100 volts. 

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

AVERAGE DIODE CHARACTERISTICS HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 
INSTALLATION AND APPLICATION j TYPE 6AV6 kf-^'6-3 VOLTS | | 

T \ 2«t 
Type 6AV6 requires miniature seven-  r  —|~~r~ 

contact socket and may be mounted in any  V „ I— L-mo 
position.Outline7B,OUTLINESSECTION.  ™ U - J_ _ 

The triode unit of the 6AV6 is recom-   \t ] l20i2 
mended for use only in resistance-coupled  H  \ T~ u 
circuits. Refer to the RESISTANCE-COU-  o  ' - i00i 
PLED AMPLIFIER SECTION for typical  p —^ r i ' 2 
operating conditions.  ^| %s A-l-ao! 

Grid bias for the triode unit of the  M V rj- S 
6AV6 may be obtained from a fixed source,  1    TJ_ 60 5 
such as a fixed-voltage tap on the dc power —-—« — V"l~ » 
supply, or from a cathode-bias resistor. It  ^11 ^ u 40 

should not be obtained by the diode-biasing  i \_ \- 
method because of the probability of plate-  / J-—20 
current cutoff, even with relatively small sig-  7] ^ ^ 7^; S 
nal voltages applied to the diode circuit. , / . 

-40 -30 -20 -10 0 

DC VOLTS DEVELOPED BY DIODE 92CM-6S7ST 

6AW8 _ 
_ _ « . A Miniature types used in a wide ""lljP"''' 
OAWOA variety of applications in television ""T/s) 

Related type: receivers. These types have a con- cr-^xkASlAAizp 
sawsa trolled heater warm-up time for use in ®pp 

receivers employing series-connected 
heater strings. The pentode unit is used as an if amplifier, video amplifier, age 
amplifier, or reactance tube. The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 8D, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. Type 6AW8 is a discontinued type listed for reference only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.6 ampere 
Heater Warm-Up Time (average)  11 seconds 
Direct Interelectrode Capacitances: Without With 

External External 
Triode Unit: Shield Shield* 

Grid to Plate  2.2 2.2 pf 
Grid to Cathode, Pentode Cathode, Pentode Grid No.3, 

Internal Shield, and Heater  3.2 3.4 pf 
Plate to Cathode, Pentode Cathode, Pentode Grid No.3. 

Internal Shield, and Heater  1.8 3.0 pf 
Pentode Unit: 

Grid No.l to Plate  0.06 max 0.05 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  10 10 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  3.6 4.5 pf 
Pentode Grid No.l to Triode Plate  0.008 max 0.005 max pf 
Pentode Plate to Triode Plate  0.15 max 0.025 max pf m With external shield connected to pins 4 and 5. 

HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Related type: 
8AW8A 

6.3 
0.6 

11 
volts 

ampere 
seconds 

Without 
External 

Shield 
2.2 

With 
External 
Shield* 

2.2 pf 
3.2 3.4 Pf 
1.8 3.0 pf 

0.06 max 0.05 max pf 
10 10 pf 

3.6 
0.008 max 
0.15 max 

4.5 
0.005 max 
0.025 max 

Pf 
Pf 
pf 
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AVERAGE CHARACTERISTICS 
TRIOOE UNIT 

wAwmfm 

81 

300 400 PLATE VOLTS 
CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Triode Unit 
330 max 

eoo 700 
»2CM-e«44T 

Pentode Unit 
330 max volts 
330 max volts 

See curve page 70 

Characteristics: Triode I 
Plate Supply Voltage  200 
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  -2 
Cathode-Bias Resistor  - 
Amolification Factor    70 
Plate Resistance (Approx.)   
Transconductance  4000 
Grid-No.l Voltage (Approx.) for plate current of 20 ... -5 

AVERAGE CHARACTERISTICS 
PENTODE UNIT 

0 max 0 max volts 
1.1 max 3.75 max watts 

_ 1.1 max watts 
- See curve page 70 

200 max 200 max volts 
200omax 200omax volts 

Triode Unit Pentode Unit 
200 150 volts — 150 volts 
-2 — volts — 150 ohms 70 - 

_ 0.2 megohm 
4000 9500 /imhos 

-5 -8 volts 

TYPE 6AW8-A j _Ef.= 6.3 VOLTS |  GRI0-N22 VOLTS'ISO 

IB 

■ 

200 250 
PLATE VOLJS 

400 
92CM-9I73T 
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Plate Current  
Grid-No.2 Current. 
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

"The dc component must not exceed 100 volts. 

0.5 max 
1.0 max 

0.25 max 
1.0 max 

HALF-WAVE VACUUM RECTIFIER 
- _ _ - _ Duodecar type used as damper Tr—-fvL VV 
OAAO tube in horizontal-deflection circvits NcCsl •— 
Related typec of television receivers. Outline 12C, fOv/X-zflT) 

12AX3, ijaxs OUTLINES SECTION. Tube re- NcW0—0WNC 

quires 12-contact socket and may be h h 
mounted in any position. Socket terminals 5, 6, 8, and 9 should not be used as tie 
points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.2. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage0  5000 wax volts 
Peak Plate Current  1000 wax ma 
DC Plate Current  165 max ma 
Plate Dissipation  5.3 wax watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5000Bwax volts 
Heater positive with respect to cathode  300#wax volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma   32 volts 
0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. 
• The dc component must not exceed 100 volts. 

HALF-WAVE VACUUM RECTIFIER /"TK 
_ . . _ __ Glass octal types used as damper \ 
6AX4GTD tube in horizontal deflection circuits of ( ^—' ) 

Related type,: television receivers. Outline 14C, OUT- lcC?X 
\^\X«jTA'i,7lAxXd4BTTA LINES SECTION. May be supplied 

25AX4GT ' with pin No. 1 omitted. Tubes require « h 
octal socket and may be operated in any position. Socket terminals 1, 2, 4, and 6 
should not be used as tie points. It is especially important that these tubes, like 
othel power-handling tubes, be adequately ventilated. 

Heatkr Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Cathode to Plate and Heater  
Plate to Cathode and Heater  
Heater to Cathode  

DAMPER SERVICE 
For operation tn a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 6AX 
Peak Inverse Plate Voltage®  4400 
Peak Plate Current  825 
DC Plate Current  137 Plate Dissipation  5 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  4400' 
Heater positive with respect to cathode  300c 

volts 
amperes 

6AXU-GT 6AXU-GTB 4400 max 5000 max volts 825 wax 1000 wax ma 137 wax 165 wax ma 5 wax 5.3 max watts 
4400 •wax 5000#wax volts 300 a wax 300amax volts 
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Characteristics, Instantaneous Test Condition: 
Tube Voltage Drop for plate current of 250 ma  32 32 volts 
a The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
eThe dc component must not exceed 900 volts. aThe dc component must not exceed 100 volts. 

p. /~—^ FULL-WAVE VACUUM RECTIFIER 

\ Glass octal type used in power _ ■ 
supply of radio equipment having mod- OA/\3wT 
erate dc requirements. Outline 14 C, 

JlfG) OUTLINES SECTION. This type K may be supplied with pin No.l omitted. 
Tube requires octal socket and may be mounted in any position. It is especially 
important that this tube, like other power-handling tubes, be adequately ventilated. 
Heater volts (ac), 6.3; amperes, 1.2. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current (Per Plate)  
Hot-Switching Transient Plate Current 

For duration of 0.2 second maximum  AC Plate Supply Voltage (Per Plate, rms)  
DC Output Current (Per Plate, rms)  
Peak Heater-Cathode Voltage: 

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

1250 max 
375 max 

450 max 
450 max 

Typical Operation with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  700 
Filter Input Capacitor*  10 
Effective Plate-Supply Impedance Per Plate  50 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of I 62:® ma  395 
1 40 ma  — 

At full-load current of ( 123 ma  350 
( 80 ma  Voltage Regulation (Approx.): 

Half-load to full-load current  45 

Typical Operation with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  700 
Filter Input Choke  10# 
DC Output Voltage at Input to Filter (Approx.): 

. ( 75 ma  270 At half-load current of { co - _ (o J. 5 ma  - 
At full-load current of ( ma  250 

( 125 ma   

RATING CHART 
type 6AX5-GT 

MAXIMUM OPERATING VALUES WITH: r CHOKE-INPUT FILTER i- CAPACITOR - INPUT FILTER 

I 38i I I I »350 6I4SO I I I 
0 100 200 300 400 500 AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
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Voltage Regulation (Approx.): 
Half-load to full-load current  20 15 volts 

# Higher values of capacitance than indicated may be used but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 
# This value is adequate to maintain optimum regulation provided the load current is not less than 30 
ma. For load currents less than 30 ma, a larger value of inductance is required for optimum regulation. 
# # This value is adequate to maintain optimum regulation 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. 

6AX8 

MEDIUM-MU TRIODE— 
SEMIREMOTE-CUTOFF PENTODE 

Miniature type used in television- 
receiver applications; the pentode unit 
is used as a video amplifier; the triode 
unit is used as a sync separator. Out- 
line 8B, OUTLINES SECTION.Tube 

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

Heater Voltage (ac/dc)   
Heater Current  
Direct Interelectrode Capacitances:0 

Triode Unit: 
Grid to Plate  
Grid to Cathode and Heater  
Plate to Cathode and Heater  

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal Shield . 

Heater to Cathode (Each unit)  

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 Supply Voltage  
Grid-No.2 (screen-Grid) Voltage  
Grid-No.1 (control-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of lO/ua. 
Plate Current  
Grid-No.2 Current  

Pentode Unit 
300 max 300 max volts 

- 300 max volts 
- See curve page 70 
0 max 0 max volts 

2.7 max 2.8 max watts 
~ 0.5 max watt 
- See curve page 70 

90 max 90 max volts 
90 max 90 max volts 

150 250 volts 
- 110 volts 

56 120 ohms 
40 - 

0.005 0.4 megohm 
8500 4800 Mmhos 
-12 -12 volts 

18 10 ma 
- 3.5 ma 

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

For fixed-bias operation  0.1 max 
For cathode-bias operation   0.5 max 

0 With external shield connected to cathode of unit under test except as noted. 
• With external shield connected to ground. 
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half-wave vacuum rectifier 

Novar type used as damper tube m ml VO 
[/ t—il lT in horizontal deflection circuits of black- O/A I O 

p©\ —/vil Mc and-white television receivers. Outline Related types: 
A ^ 17B, OUTLINES SECTION. Tubere- 12AY3,17AY3 

ic k quires novar socket and may be oper- 
ated in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie points. 
It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.2 amperes 
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  6.5 pf 
Cathode to Plate and Heater  9.0 pf 
Heater to Cathode  2.8 pf 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage"  5000 max volts 
Peak Plate Current  1100 wax ma 
DC Plate Current  175 max ma 
Plate Dissipation  6.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5000#wax volts 
Heater positive with respect to cathode  300amax volts 

■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. D The dc component must not exceed 100 volts. 

H.G3p.<s MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Kp(3yf&,/NVT)*7 Miniature type used in a wide AA70 
/ML"" i-, variety of applications in television 0/\^0 

gz receivers. The pentode unit is used as 
(jj- '(f) an if amplifier, video amplifier, age 

Pp ct amplifier, or reactance tube. The tri- 
ode unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuit. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.45 ampere 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate   1.7 pf 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield  2 pf 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield  1.7 pf 

Pentode Unit: 
Grid No.l to Plate  0.02 wax pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.2 pf 

Triode Grid to Pentode Plate  0.027 wax pf 
Pentode Grid No.l to Triode Plate  0.020 wax pf 
Pentode Plate to Triode Plate  0.045 wax pf 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
Plate Voltage  300 wax 300 wax volts 
Grid-No.2 (screen-grid) Supply Voltage  - 300 wax volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value... 0 wax 0 wax volts 
Plate Dissipation  2.6 wax 2 wax watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  - 0.5 wax watt 
For grid-No.2 voltages between 150 and 300 volts  - See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 4 volts 
Heater positive with respect to cathode  200«max 4 volts 

Pentode Unit 
300 wax volts 
300 wax volts 

See curve page 70 
0 wax volts 
2 max watts 

0.5 max watt 
See curve page 70 
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0.25 max 
1.0 max 

megohm 
megohm 

Characteristics: 
Plate Supply Voltage  200 200 volts Grid-No.2 Voltage   - 150 volts 
Grid-No.l Voltage  -6 - volts 
Cathode-Bias Resistor  - 180 ohms 
Amplification Factor  19 - 
Plate Resistance (Approx.)  5750 300000 ohms Transconductance  3300 6000 jimhos 
Grid-No.l Voltage (Approx.) for plate current of 10 ^a.... -19 - volts 
Grid-No.l Voltage (Approx.) for transconductance of 100 

pmhos  - -12.5 volts 
Plate Current  13 9.5 ma 
Grid-No.2 Current  - 3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance:* 

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode-bias operation  1.0 max 1.0 max megohm 

■ The dc component must not exceed 100 volts. A The heater-cathode voltage should not exceed the value of the operating cathode bias. If the heater- 
cathode voltage exceeds the operating cathode bias value, grid No.3 will be made negative with respect 
to cathode, and thus possibly cause a change in tube characteristics. 
* If either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for both units 
should not exceed the stated values. 

POWER TRIODE 
Glass octal type used in output stage of nc g 

radio receivers and amplifiers. Maximum di- ("a) (5) 
mensions: over-all length, 5-5/16 inches; seated pC 
height, 4-3/4 inches; diameter, 2-1/16 inches. I 

6B4G Tube requires octal socket. For typical opera- j ...J | tion as a single-tube class A amplifier, refer to 
type 2A3. Filament volts (ac /dc), 6.3; amperes, 
1.0. Maximum ratings as push-pull class ABi ^ 
amplifier: plate volts, 325; plate dissipation, 15 w v£/ 
watts. Type 6B4-G is a DISCONTINUED NC NC 

type listed for reference only. 

6B4G 

DIRECT-COUPLED POWER TRIODE PT|Q^—Jj)01' 
Glass type used as class Ai power amplifier. 

One triode, the driver, is directly connected 
within the tube to the second, or output, triode. far £ 1 

OD5 Outline 27, OUTLINES SECTION. Tube re- rrfXU~" 
quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.8. Characteristics of input and (YY Te) 
output triodes as class Ai 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 is a DISCONTINUED type listed for reference only. 

TWIN-DIODE—HIGH-MU TRIODE P02 Pc)1 
Glass octal type used as combined detector, 

amplifier, and avc tube. Outline 23, OUT- 
LINES SECTION. Tube requires octal socket. \ 
Heater volts (ac/dc), 6.3; amperes, 0.3. Within I """*] 1 wDQw itg triode maximum plate-voltage rating of 250 
volts, this type is similar electrically to type 
6SQ7 and curves under that type apply to the (n * (&) 
6B6-G. This is a DISCONTINUED type NcV 
listed for reference only. 

TWIN-DIODE— 
REMOTE-CUTOFF PENTODE 

_ _ _ Glass types used as combined detector, am- G*P }\ . YVV ' 
OD/ plifier, and avc tubes. Outline 24B, OUTLINES f] 1 ] [\ 

£.D"yC SECTION. These types fit the small seven-con- """asAb) OD/5 tact (0.75-inch, pin-circle diameter) socket. Ex- ppV-^T^ 
cept for interelectrode capacitances, the elec- G3P 

trical characteristics of the 6B7 are identical 
with those of type 6B8-G. Type 6B7S has the H H 

external shield connected to the cathode. In 
general, its electrical characteristics are similar to those of the 6B7, but the two types are usually not 
directly interchangeable. These are DISCONTINUED types listed for reference only. 
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6BT0 
Related type: 

8B10 

p TWIN DIODE— 
0_®c,p SEMIREMOTE-CUTOFF PENTODE Pp eg? Metal type 6B8 and glass octal type 6B8-G 

are use^ as combined detector, amplifier, and P Q 
1 f'"""yy 1 avc tu^es* Outlines 3 and 23, respectively, VrDO OUTLINES SECTION. Type 6B8 is used iDO/* 
HH principally for renewal purposes; 6B8-G is a 0D0^7 

/N-y r^C DISCONTINUED type listed for reference 
c only. Tubes require octal socket. Heater volts Nceee-G K

p (ac/dc), 6.3; amperes, 0.3. Maximum ratings of 
pentode unit as class Ai amplifier: plate volts, 

300 max; grid-No.2 volts, 125 max; grid-No.2 supply volts, 300 max; grid-No.l volts, positive-bias 
value, 0 max; plate dissipation, 3.0 max watts (6B8), 2.25 max watts (6B8-G); grid-No.2 input, 0.3 max 
watt. 

6T, ffljL'* TW,N DIODE- 
PT2ri2i!A?>D'.'* MEDIUM-MU TWIN triode 

 Duodecar type used in television _ oirv 
^ /®pdi receivers; diode units are used in hori- ODlO 

gkXXy® zontal-phase-detector circuits, and tri- Related type: 
ktz (Tj © 13 ode units are used in horizontal-oscil- asio 

H H latorcircuits.Outlinel2A, OUTLINES 
SECTION. Tube requires duodecar twelve-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; amperes, 0.6; warm-up time (average), 11 
seconds. 

TRIODE UNITS AS CLASS Ai AMPLIFIER 
Values are for each unit 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  330 max volts 
DC Cathode Current  20 max ma 
Plate Dissipation  3 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 

Characteristics: 
Plate Voltage  250 volts 
Grid Voltage  -8 volts 
Amplification Factor  18 
Plate Resistance (Approx.)  7200 ohms 
Transconductance  2500 yimdios 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate current of 50 ^a  -20 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1 max megohm 

330 max 
20 max 

3 max 
200 max 
200omax 

0.25 max 
1 max 

megohm 
megohm 

DIODE UNITS (Each Unit) 
Maximum Rating, (Design-Maximum Value): 
Plate Current  
Peak Heater-Cathode Voltage: 

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

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 20 ma  0 The dc component must not exceed 100 volts. 

200 max 
200° max 

HALF-WAVE VACUUM RECTIFIER 
'Vjw '^/7)p Novar type used as damper tube 
©[/ ,—. r~ in horizontal-deflection circuits of tele- dr rj A Q 

/D,c vision receivers. Outline 10B, OUT- OD/\0 
A X LINES SECTION. Tube requires 

ic k novar nine-contact socket and may be 
mounted in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie 
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points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. 
Hbater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances, (Approx.): 

Plate to Cathode and Heater  
Cathode to Plate and Heater  
Heater to Cathode  

volts 
amperes 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage  5000*?nax volts 
Peak Plate Current  1000 max ma 
DC Plate Current  165 max ma 
Plate Dissipation   5.3 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5000#max volts 
Heater positive with respect to cathode  300Dmax volts 

■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. a The dc component must not exceed 100 volts. 

REMOTE-CUTOFF PENTODE >rZN 

Z. D A X. Miniature type used as rf ampli- 
ObAO fier in standard broadcast and FM re- .iV| ~"SL L 
Related types: ceivers, as well as in wide-band, high- r./IX\L^nTaDu 
3BA6,12BA6 frequency applications. This type is 15 

similar in performance to metal type or 
6SG7. The low value of grid-No.l-to-plate capacitance minimizes regenerative 
effects, while the high transconductance makes possible high signal-to-noise ratio. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 

Direct Interelectrode Capacitances: 
Grid No.l to Plate   
Grid No.l to Cathode, Heater, Grid No.2 Grid No.3, 
and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield  

■ With external shield connected to cathode. 

Without 
External 

Shield 
With 

External 
Shield■ 

0.0035 max 0.0035 max 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Grid-No.1 (control-grid) Voltage: 
Negative bias value  
Positive bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

A The dc component must not exceed 100 volts. 
Characteristics: 
Plate Supply Voltage  
Grid No.3 and Internal Shield   
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for transconductance of 40 ^mhos 
Plate Current     
Grid-No.2 Current  

330 max 
0 max 
See curve j 

330 max 
3.4 max 
0.7 max 

See curve ] 

200 max 
200Amax 

100 250 volts 
Connected to cathode at socket 100 100 volts 

68 68 ohms 
0.25 1.0 megohm 
4300 4400 jumhos 
-20 -20 volts 

10.8 11 ma 
4.4 4.2 ma 
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INSTALLATION AND APPLICATION 
Type 6BA6 requires miniature seven-contact socket and may be mounted in 

any position. Outline 7B, OUTLINES SECTION. 
Control-grid bias variation will be found effective in changing the volume of 

the receiver. In order to obtain adequate volume control, an available grid-No.l- 
bias voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the avc system, or from a 
combination of these methods. 

AVERAGE PLATE CHARACTERISTICS   | " I ' I " ■ I I  
type 6BA6 Ef s 6.3 VOLTS 

 CRID-N* 2 VOLTS = 100  CRIO-Nt 3 VOLTS - 0 

s 

The grid-No. 2 (screen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
plate supply. The use of series resistors for obtaining satisfactory control of grid- 
No.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena. In the 6BA6, however, because grid No.3 prac- 
tically removes these effects, it is practical to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 
voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-No.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid- 
No.2 voltage from a higher voltage supply necessitates the use of the variable 
cathode-resistor method of controlling volume in order to prevent too high a volt- 
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote "cutoff" advantage of the 6BA6 can be fully realized. How- 
ever, it should be noted that the use of a resistor in the grid-No.2 circuit will have 
an effect on the change in plate resistance with variation in grid-No.3 (suppressor- 
grid) voltage in case grid No.3 is utilized for control purposes. 

Grid No. 3 (suppressor grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-No.3. voltage may be obtained from a potentiometer or bleeder circuit, or from 
the avc system. 
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PENTA6RID CONVERTER 

X D A 7 Miniature type used as converter K®( ODM/ in superheterodyne circuits especially -i/ySgfM, IXi: 
Related type: those for the FM broadcast band. Out- J® 

12BA7 line 8D, OUTLINES SECTION. Tube cjQ-  
requires miniature nine-contact socket 4 p 

and may be mounted in any position. Heater volts (ac/dc), 6.3, amperes, 0.3. 

CONVERTER SERVICE 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.S-and-Internal-shield Voltage*  
Grids-No.2-and-No.4 (screen-grid) Voltage  
Grids-No.2-and-No.4 Supply Voltage  
Plate Dissipation  
Grids-No.2-and-No.4 Input  
Total Cathode Current  
Grid-No.3 Voltage: 

Negative bias value  
Positive bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics (Separate Excitation) :* 
Plate Voltage  
Grid No.5 and Internal Shield*  Grids-No.2-and-No.4 (Screen-Grid) Voltage  
Grid-No.3 (Control-Grid) Voltage  
Grid-No.1 (Oscillator-Grid) Resistor  
Plate Resistance (Appro*.)  
Conversion Transconductance  
Conversion Transconductance (Appro*.)**.  
Plate Current  
Grids-No 2-and-No.4 Current  
Grid-No 1 Current  
Total Cathode Current  

300 max 
0 max 

100 max 
300 max 
2.0 max 
1.5 max 
22 max 

-100 max 
0 max 

100 250 volts 
Connected directly to ground 

100 100 volts 
-1.0 -1.0 volt 

20000 20000 ohms 
0.5 1.0 megohm 
900 950 timhos 
3.5 3.5 ymhos 
3.6 3.8 ma 10.2 10 ma 

0.35 0.35 ma 
14.2 14.2 ma 

NOTE: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 8000 Mfnhos 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 miliiamperes. and the amplification factor is 16.5. 
* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 
** With grid-No.3 bias of -20 volts. 
* Internal Shield (pins No.6 and No.8) connected directly to ground. 

MEDIUM-MU TRIODE- A r _ KL—s. (5) ^-NCSP.KP 
SHARP-CUTOFF PENTODE 5 

^ n ml A a Miniature type used in a wide PTQ^f-i ™03G|p 

ODAoA variety of applications in color and 
Related type: black-and-white television receivers. 

6BA8A This type has a controlled heater —^®pp 
warm-up time for use in receivers em- 

ploying series-connected heater strings. The pentode unit is used as a video ampli- 
fier, an age amplifier, or a reactance tube. The triode unit is used in low-frequency 
oscillator and phase-splitter circuits. Outline 8D, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average). 

Direct Interelectrode Capacitances (Appro*.): 
Triode Unit: 

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

Without 
External 
Shield 

6.3 
0.6 

11 
With 

External 
Shield■ 
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Pentode Unit: 
Grid No.l to Plate  0.06 0.05 pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  10 10 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  3.6 4.5 pf 
Triode Grid to Pentode Plate  0.016 0.006 pf 
Pentode Grid No.l to Triode Plate  0.006 0.003 pf 
Pentode Plate to Triode Plate  0.15 0.023 pf 
■ With external shield connected to cathode of unit under test. 

CLASS Ai AMPLIFIER 
n r. . ^ , Triode Pentode Maximum Ratings, (Design-Center Values): Unit Unit 
Plate Voltage  300 max 300 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 300 mas volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage: 

Negative bias value  - -50 max volts 
Positive bias value    - 0 max volts 

Plate Dissipation  2 max 3.25 max watts 
GRiDrNo.2 Input: 

For grid-No.2 voltages up to 150 volts  - 1 max watt 
For grid-No.2 voltages between 150 and 300 volts  - See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200"max 200"max volts 

Characteristics: 
Plate-Supply Voltage  200 200 volts 
Grid-No.2 Supply Voltage  - 150 volts 
Grid-No.l Voltage.  -8 - volts 
Cathode-Bias Resistor  - 180 ohms 
Amplification Factor  18 
Plate Resistance (Approx.)  6700 400000 ohms 
Transconductance  2700 9000 jimhos 
Grid-No.l Voltage (Approx.) for plate current of 10/xa  -16 -10 volts 
Plate Current  8 13 ma 
Grid-No.2 Current  - 3.5 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.5 max 0.25 max megohm For cathode-bias operation  1.0 max 1.0 max megohm 
■ The dc component must not exceed 100 volts. 

Gjp., PP| G3P| Kp 

TRIODE—TWIN PENTODE 

czp~f' -—""'irTUp Duodecar type used as vertical _ _ - _ _ 
IS®V ^KT deflection oscillator and for combined ODAII 

U vy^vzv?) sync-agc applications in television re- pP2 0 Pt ceivers employing series-connected 
h h heater strings. Outline 12B, OUT- 

LINES SECTION. Tube requires duodecar twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.6; warm-up time 
(average), 11 seconds. For ratings and characteristics of pentode units, refer to 
type 6HS8. TRIODE UNIT AS CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
Average Cathode Current  20 max ma 
Plate Dissipation  1.5 max watts 
Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"max volts 

Characteristics: 
Plate Voltage  250 volts 
Grid Voltage  -11 volts 
Amplification Factor  18 
Transconductance  1800 /xmhos 
Plate Current  5 ma 
Grid Voltage (Approx.) for plate current of 100 mR  -18 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1 max megohm 

■ The dc component must not exceed 100 volts. 

6BA11 

300 max 
20 max 

1.5 max 
200 max 
200"max 

0.25 max megohm 
1 max megohm 
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MEDIUM-MU TRIODE >r\K 
Miniature type used as an rf am- CQCl.[~~*~l 13Cz)a 

MJELrkA plifier in the cathode-drive circuits of OD uhf television tuners covering the fre- yA-'c 
quency range of 470 to 890 megacycles 
per second. Outline 8A, OUTLINES * * 

SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

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

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

250 max 
2.5 max 

25 max 

Characteristics: 
Plate Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor    
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 Ma- 
Plate Current  

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

SHARP-CUTOFF PENTODE ATTK 
Miniature type used in compact Mi zzz^/y 

ODCd radio equipment as an rf or if amplifier K IV l^TxL k 
Related types: at frequencies up to 400 megacycles ^(^AAL/^fyvJ ^ 
sues, abcs per second. Outline 7B, OUTLINES 

SECTION. Tube requires miniature G' 
seven-contact socket and may be mounted in any position. For typical operation 
as resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLI- 
FIER SECTION. 

Heater Volts (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 
Pentode Connection: 

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

Triode Connection:* 
Grid No.l to Plate and Grid No.2  
Grid No.l to Cathode, Heater, Grid No.3, and Internal Shield  
Plate and Grid No.2 to Cathode, Heater, Grid No.3, and Internal Shield.. 

* Grid No.2 connected to plate. 

0.030 max 
6.5 
1.8 
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Pentode 
Connection 

300 max 300 max volts - 300 max volts - See curve page 70 
0 max 0 max volts 

2.5 max 2 max watts 
_ 0.5 max watt 
- See curve page 70 
90 max 90 max volts 
90 max 90 max volts 

180 250 100 125 250 volts - - 100 125 150 volts 
330 820 180 100 180 ohms 

42 40 - - 
0.006 0.009 0.6 0.5 0.8 megohm 
6000 4400 4900 6100 5700 /jmhos _ - -5 -6 -8 volts 

8 6 4.7 8 7.5 ma - - 1.4 2.4 2.1 ma 

u . „ . CLASS A' AMPLIFIER Triude Pentode Maximum Ratings, (Design-Center Values): Connection* Connection 
Plate Voltage  300 max 300 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 300 max volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value. . 0 max 0 max volts 
Plate Dissipation  2.5 max 2 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts  - See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  90 max 90 max volts 
Heater positive with respect to cathode  90 max 90 max volts 

Characteristics: 
Plate Supply Voltage  180 250 100 125 250 volts 
Grid-No.2 Supply Voltage  - - 100 125 150 volts 
Cathode-Bias Resistor  330 820 180 100 180 ohms 
Amplification Factor  42 40 
Plate Resistance (Approx.)  0.006 0.009 0.6 0.5 0.8 megohm 
Transconductance  6000 4400 4900 6100 5700 /amhos 
Grid-No.l Voltage (Approx.) for plate current of 10/xa... . - - -5-6 -8 volts 
Plate Current  8 6 4.7 8 7.5 ma 
Grid-No.2 Current  - - 1.4 2.4 2.1 ma 
* Grid No.2 connected to plate. 

H p 

feJSU)- TRIPLE DIODE 
Miniature type containing three 

ZIt HH'-iAL high-perveance diode units in one en- ODC/ 
Po3®Ns|j:v

As\y®pDi velope; used in dc restorer circuits of 
color television receivers. Also used in 

kdj kDi AM/FM radio receivers as a combina- 
tion FM discriminator and AM detector tube. Outline 8B, OUTLINES SECTION. 
Tube requires nine-contact miniature socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.450 ampere 
Direct Interelectrode Capacitances (Approx.): 

Diode-No.1 Plate to Diode-No.l Cathode, Heater, and Internal Shield. 3.5 pf 
Diode-No.2 Plate to Diode-No.2 Cathode, Heater, and Internal Shield. 5.5 pf 
Diode-No.3 Plate to Diode-No.3 Cathode, Heater, and Internal Shield. 3.5 pf 

Maximum Ratings, (Design-Center Values, Each Diode Unit): 
Peak Inverse Plate Voltage  330 max volts 
Peak Plate Current*  54 max ma 
DC Output Current  12 max ma Peak Heater-Cathode Voltage: 

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

6BC7 

330 max 
54 max 
12 max 

200 max 
200 max 

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

hq©^t. med.um-mu twin triode 
KT2Q/^^riSK0GT| Miniature type used in direct- 

My "Mr coupled cathode-drive rf amplifier cir- ODwO 
GT (£m cuits of vhf television tuners. In such Related type: 

2 (jM—^(9) circuits, one triode unit is used as the 4BC8 
Pt2 13 direct-coupled grounded-cathode driv- 

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.4 ampere 
Direct Interelectrode Capacitances*: Unit No.l Unit No.2 

Grid to Plate  1.2 1.2 pf Grid to Cathode, Heater, and Internal Shield  2.6 - pf 
Cathode to Grid, Heater, and Internal Shield  - 5.5 pf 
Plate to Cathode, Heater, and Internal Shield   1.3 - pf Plate to Grid, Heater, and Internal Shield  - 2.4 pf 
Plate to Cathode  - 0.12 pf 
Heater to Cathode   2.8 2.8 pf 
Plate of Unit No.l to Plate of Unit No.2 0.02 max pf 
Plate of Unit No.2 to Plate and Grid of Unit No.l  0.04 max pf 

* With external shield connected to internal shield. 
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CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)   
Amplification Factor  
Transconductance  
Grid Voltage (Aporox.) for transconductance of 50 /imhos. 
Plate Current  

250*mua; 
2.2 max 
22 max 

200Amax 
200 "max 

Maximum Circuit Value: 
Grid-Circuit Resistance  0.5 max A This rating may be as high as 300 volts under cutoff conditions, when the tube is used as 
amplifier and the two units are connected in series. 
•The dc component must not exceed 100 volts. 

megohm 
i cascode 

6BD6 
Related type: 

12BD6 

SHARP-CUTOFF BEAM TRIODE p o 
Glass octal types used for the voltage regu- 

lation of high-voltage, low-current dc power NC(A/ \ 
ODWf supplies in colortelevision receivers. Outline 25B, ^7 ---J \ 

OUTLINES SECTION. Tubes require octal r~r—> J 
6BD4A socket. Heater volts (ac/dc), 6.3; amperes, 0.6. Maximum ratings for voltage-control service: dc NL ^ 

plate volts, 6BD4 20000 max, 6BD4-A 27000 (iPH®) 
max; unregulated dc supply volts, 6BD4 40000 K NC; 
max, 6BD4-A 55000 max; dc grid volts, -125 

max; peak grid volts, -550 max; dc plate ma., 1.5 max; plate dissipation, 6BD4 20 max watts, 6BD4-A 
25 max watts; peak heater-cathode volts, 180 max. These are DISCONTINUED types listed for 
reference only. 

REMOTE-CUTOFF PENTODE h P 
Miniature type used as rf or if amplifier in ""vk? 

radio receivers. This type is similar in perform- I 
ance to metal type 6SK7. Outline 7B, OUT- ^i\ /t"" 
LINES SECTION. Tube requires miniature (N/j 
seven-contact socket and may be mounted in (aK\ L/\T A^) 

* l,2BD6POS any P08^'00' Heater volts (ac/dc), 6.3; am- AAy/ K 
peres, 0.3. Characteristics as class Ai amplifier: (TT 
plate volts, 250 (300 max); grid No.3 connected G| 
to cathode at socket; grid-No.2 volts, 100 (125 

max); grid-No.l volts, -3; plate resistance (approx.), 0.8 megohm; transconductance, 2000 nmhos; plate 
dissipation, 3 max watts; grid-No.2 input, 0.65 max watt; plate ma., 9; grid-No.2 ma., 3; total cathode 
ma., 14 max: peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

IC K 
HALF-WAVE VACUUM RECTIFIER 

E O Duodecar type used as damper Tf T-4. 
ODCO tube in horizontal-deflection circuits nc(|a "T]@p 

of television receivers. Outline 12D, 
OUTLINES SECTION. Tube re- 0—0 
quires duodecar twelve-contact socket H H 

and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 
DAMPER SERVICE 

For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  5000 max volts 
Peak Plate Current  1200 max ma 
DC Plate Current  200 max ma 
Plate Dissipation  6.5 max watts 

6BE3 

5000 max 
1200 max 
200 max 
6.5 max 

174. 



Technical Data 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

5000"wta£ 
300nmax 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for dc plate current of 350 ma  25 volts 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. ■ The dc component must not exceed 900 volts. n The dc component must not exceed 100 volts. 

PPENTAGRID CONVERTER 
4 Miniature type used as converter « _ _- 

in superheterodyne circuits in both the O D CO 
i standard broadcast and FM bands.The Related types: 

6BE6 is similar in performance to sbes, 12BE6 
metal type 6SA7. For general discus- 

sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP- 
PLICATION SECTION. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  

Without 
External 

0.3 
With 

External 
ampere 

Direct Interelectrode Capacitances: Shield Shield* 
Grid No.3 to Plate  0.30 max 0.25 max pf Grid No.3 to Grid No.l  0.15 max 0.15 max ~-.pf 
Grid No.l to Plate  0.10 max 0.05 tiku Pf Grid No.3 to All Other Electrodes  7.0 7.0 Pf Grid No.l to All Other Electrodes  5.5 5.5 pf Plate to All Other Electrodes  8.0 13.0 Pf Grid No.l to Cathode and Grid No.5  3.0 3.0 Pf Cathode and Grid No.5 to All Other Electrodes except 

Grid No.l  15.0 20.0 pf 
■ With external shield connected to cathode and grid No.5. 

CONVERTER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grids-No.2-and-No.4 (screen-grid) Voltage  
Grids-No.2-and-No.4 Supply Voltage  
Plate Dissipation  
Grids-No 2-and-No.4 Input  
Cathode Current  
Grid-No.3 Voltage: 

Negative bias value   
Positive bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode   
Heater positive with respect to cathode  

330 max 
110 max 
330 max 
1.1 max 
1.1 max 

15.5 max 

200 max 
200*77103 

Typical Operation {Separate Excitation):* 
Plate Voltage  Grids-No.2-and-No.4 (Screen-Grid) Voltage. 
Grid-No.1 (Oscillator-Grid) Voltage (rms). . 
Grid-No.3 (Control-Grid) Voltage  

100 250 volts 
100 100 volts 

10 10 volts 
-1.5 -1.5 volts 

20000 20000 ohms 
0.4 1.0 megohm 
455 475 Mmhos -30 -30 volts 2.6 2.9 ma 7.0 6.8 ma 0.5 0.5 ma 10.1 10.2 ma 

Plate Resistance (Approx.)  0.4 1.0 megohm 
Conversion Transconductance  455 475 omhos 
Grid-No. 3 Voltage for conversion transconductance of 10 umhos -30 -30 volts 
Plate Current   2.6 2.9 ma 
Grids-No.2-and-No.4 Current  7.0 6.8 ma 
Grid-No.1 Current  0.5 0.5 ma 
Cathode Current  10.1 10.2 ma 
Note: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 7250 umhos under the following conditions: grids No.l and No.3 at 0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the cathode current is 25 ma., 
and the amplification factor is 20. Grid-No.l voltage (Approx.) for plate current of 10 is -H volts. 
* The dc component must not exceed 100 volts. 
* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 

INSTALLATION AND APPLICATION 
Type 6BE6 requires miniature seven-contact socket and may be mounted in 

any position. Outline 7B, OUTLINES SECTION. 
Because of the special structural arrangement of the 6BE6, a change in signal- 
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grid voltage produces little change in cathode current. Consequently, an rf voltage 
on the signal grid produces little modulation of the electron current flowing in the 
cathode circuit. This feature is important because it is desirable that the impedance 
in the cathode circuit should produce little degeneration or regeneration of the 
signal-frequency input and intermediate-frequency output. Another important 
feature is that, because signal-grid voltage has very little effect on the space charge 
near the cathode, changes in avc 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 avc 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, Ek is the 
voltage across the oscillator-coil section between cathode and ground; Ee is the 
oscillator voltage between cathode and grid. 

OPERATION CHARACTERISTICS WITH SELF-EXCITATION  
I TYPE 6BE6 

vmvmi 

OPERATION CHARACTERISTICS WITH SEPARATE OSCILLATOR EXCITATION 
TYPE 6BE6 Ef = 6.3 VOLTS PLATE VOLTS = 250 GRIDS-N9 2 A N«4 VOLTS = 100 - GRID- N® 3 (CONTROL-GRID)VOLTS»-I.S- CRID-N8I RESISTOR-OHMS = 20000 GRI0-N8I CURRENT VARIED BY - ADJUSTMENT OF OSCILLATOR VOLTAGE- 

/RECOMMENDED MINIMUM VALUE OF ICl 

.CATHODE CURRENT 

O 600 <I2H 

0 O.S 1.0 I.S GRID-N»I MILUAMPERES (tCl) 
32CM-6625T 

0 0.4 O-B 1.2 
GR!D-N«1 MILLIAMPERES (ICl) 

92CM-6624T 

BEAM POWER TUBE ^ 
Miniature type used in audio output stage Xf/x 

DEC of television and radio receivers. Triode-con- H(3/ / ' nected, it is used as a vertical deflection ampli- \ rzzZ-S\ 
fier in television receivers. Outline 7C, OUT- (\ \ 1 I 
LINES SECTION. Tube requires miniature srj) 
seven-contact socket and may be mounted in ci 
any position. Heater volts (ac/dc), 6.3; am- G3 

peres, 1.2. Typical operation as class Ai ampli- 
fier: plate volts, 110 (250 max); grid-No.2 volts, 

110 (117 max); grid-No.1 volts, -7.5; peak af grid-No.l volts, 7.5; plate dissipation, 5.5 max watts; 
grid-No.2 input, 1.25 max watts; plate ma., 36 (zero-signal), 39 (maximum-signal); grid-No.2 ma., 4 
(zero-signal), 10.5 (maximum-signal); plate resistance (approx.), 12000 ohms; transconductance, 7500 
pmhos; plate load resistance, 2500 ohms; total harmonic distortion, 10 per cent; maximum-signal power 
output, 1.9 watts; peak heater-cathode volts, 200 max (dc component 100 max when heater is positive 
with respect to cathode). This type is used principally for renewal purposes. 

6BF6 
Related type: 

12BF6 

TWIN DIODE— 
MEDIUM-MU TRIODE 

Miniature type used in compact 
radio equipment as combined detector, 
amplifier, and avc tube. The triode 
unit is particularly useful as a driver 
for impedance- or transformer-coupled 



Technical Data 

output stages in automobile receivers. It is equivalent in performance to metal 
type 6SR7. Outline 7B, OUTLINES SECTION. Tube requires miniature seven- 
contact socket and may be mounted in any position. 
Heater Voltage (ac/dc) . 
Heater Current  

Wtihoul 
External 

Direct Interelectrode Capacitances: Shield 
Triode Grid to Triode Plate  1.9 
Triode Grid to Cathode and Heater  1.8 
Triode Plate to Cathode and Heater  0.7 
Plate of Diode Unit No.l to Triode Grid  0.07 max 
Plate of Diode Unit No.2 to Triode Grid  0.06 max a With external shield connected to cathode. 

TRIODE UNIT AS CLASS A! AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Pirate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Load Resistance  
Total Harmonic Distortion  
Power Output  

6.3 
0.3 
With 

External 
Shieldm 

1.9 
1.9 
1.2 

0.06 max 
0.05 max 

300 max 
2.5 max 

ohms 
Mmhos 

ma 
ohms 

per cent 
mw 

Maximum Rating: DIODE UNITS 
Plate Current (Each Unit)  1.0 max ma 

The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit 
of the 6BF6 is not suitable. For diode operation curves, refer to type 6AV6. 

#BEAM POWER TUBE 6BG6G 
Glass octal types used as output A 

amplifier in horizontal-deflection cir- ODwOwA 
h cuits of television equipment and other Related type: 

applications where high pulse voltages 19BG6GA 
"z occur during short duty cycles. Type 

6BG6-GA, Outline 25A, OUTLINES SECTION. Type 6BG6-G maximum dimen- 
sions: over-all length, 5-11/16 inches; seated height, 5-1/8 inches; diameter, 2-1/16 
inches. Tubes require octal socket. They may be supplied with pins 4 and 6 or with 
pins 1, 4, and 6 omitted. Vertical tube mounting is preferred but horizontal opera- 
tion is permissible if pins No.2 and 7 are in vertical plane. Type 6BG6-G is used 
principally for renewal purposes. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 6BG6-G 

Grid No.l to Plate    0.34 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 . . 12 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  6.5 

Transconductance0  
Mu-Factor, Grid No.2 to Grid No.l0  0For plate and grid-No.2 volts, 250; grid-No.l volts, -15. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage* {Absolute Maximum)   
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.I (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate DissiPATioNff  
Grid-No.2 Input  

6.3 volts 
0.9 ampere 

6BG6-GA 
0.8 pf 11 Pf 6 pf 6000 pmhos 
8.0 

700 max 
6600* max 
-1500 max 

350 max 
-300 max 

400 max 
110 max 
20 max 

3.2 max 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. , 

Bulb Temperature (At hottest point).... 
200 maa: 
200"wax 
210 max 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  0.47 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* Under no circumstances should this absolute value be exceeded. 
ft 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. 

HALF-WAVE VACUUM RECTIFIER HQ-^(5)C 

Z. D LJO Novar type used as damper tube lc(?w >^znrpV7)p 

ODriO in horizontal deflection circuits of black- ~jJ ,—lL JT 
Related typei: and-white television receivers. Outline Ly^vil /©«• 
17BH3f 22BH3 17A, OUTLINES SECTION. Tube re-  jC 

quires novar socket and may be oper- 10 k 
ated in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie 
points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. 
Heater Voltage (ac/dc)  6 .3 volts 
Heater Current  1.6 amperes 
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  6.5 pf 
Cathode to Plate and Heater  9.0 pf 
Heater to Cathode    2.8 pf 

volts 
amperes 

6BH6 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage"  5500 max volts 
Peak Plate Current  1100 max ma 
DC Plate Current  180 max ma 
Plate Dissipation  6.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5500#max volts 
Heater positive with respect to cathode  300 Dmax volts 

■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. D The dc component must not exceed 100 volts. 

SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli- "(3/ -L _)®G2 

6BH6 ^er Particularly ac/dc receivers and JV in mobile equipment where low heater- K(jX\ty\J Xz)G3 
current drain is important. It is par- 15 

ticularly useful in high-frequency, gi 
wide-band applications. Outline 7B, OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.15 ampere 
DirEct Interelectrode Capacitances:" 

Grid No.l to Plate  0.0035 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . 5.4 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  4.4 pf 

■ Without external shield, or with external shield connected to cathode. 
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
Grid-No.2 (screen-grid) Voltage  See curve page 70 
Grid-No.2 Supply Voltage  300 max volts 
Plate Dissipation  3 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts    See curve page 70 

Grid-No.I (control-grid) Voltage: Negative-bias value  -50 max volts 
Positive-bias value  0 max volts 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 10 
Plate Current  
Grid-No.2 Current  

100 250 volts 
. Connected to cathode at socket 
. 100 150 volts 

-1 -1 volt 
0.7 1.4 megohms 

. 3400 4600 /*mhos 
-5 -7.7 volts 

3.6 7.4 ma 
1.4 2.9 ma 

h MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

PlQn{ rfEiN@G|p Miniature type used in a wide ^ 
Mllift variety of applications in television ODriO 

Gt(^ //Sgz receivers. This type has a controlled Related type: p heater warm-up time for use in re- sbhs 
Kt pp ceivers employing series-connected 

heater strings. The pentode unit is used as an if amplifier, a video amplifier, or an 
age amplifier. The triode unit is used in low-frequency oscillator circuits. Outline 
8D, OUTLINES SECTION. Tube requires miniature nine-contact socket and may 
be mounted in any position. 

Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.6 ampere 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 

Grid to Plate  2.4 pf 
Grid to Cathode and Heater  2.6 pf 
Plate to Cathode and Heater  0.38 pf 

Pentode Unit: 
Grid No.1 to Plate  0.046 pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.4 pf 

Triode Grid to Pentode Plate  0.016 pf 
Pentode Grid No.l to Triode Plate  0.004 pf 
Pentode Plate to Triode Plate  0.095 pf 

CLASS A] AMPLIFIER 
Maximum Ratings, (Design-Center Values): 1 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value... 
Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  

Triode Unit 
300 max 

0 max 
2.5 max 

200 max 
200Bmaa: 

Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 100 ^a. . . 
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.5 max 
1.0 max 

Pentode Unit 
300 max volts 
300 max volts 

See curve page 70 
0 max volts 
3 max watts 
1 max watt 

See curve page 70 
200 max volts 
200B-maa; volts 

0.25 max megohm 
1.0 max megohm 

179 



~   RCA Receiving Tube Manual 

REMOTE-CUTOFF PENTODE /^"/*\ 
- _ - . Miniature type used as rf ampli- "Of rr:^)®02 

ODJO fier in high-frequency and wide-band (\ 
applications. Features high transcon- Xz)r.j 
ductance and low grid-to-plate capaci- 13 

tance. Outline 7B, OUTLINES SEC- <"„ 
TION. Tube requires miniature seven-contact socket and may be mounted in any 
position. 

Heater Voltage (ac/dc)  6.3 
Heater Current  0.15 
Direct Interelectrode Capacitances:" 

Grid No.l to Plate  0.0035 rnax 
Grid No.l to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield 4.5 
Plate to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield.... 5.5 

■ Without external shield, or with external shield connected to cathode. 

CLASS A, AMPLIFIER 
Maximum Ratings/ (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Plate Dissipation  
Grid-No.2 Input: 

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

Grid-No.1 (control-grid) Voltage: 
Negative bias value  
Positive bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

300 max volts 
See curve page 70 

300 max volts 
3 max watts 

0.6 max watt 
See curve page 70 

Characteristics: 
PlRte Voltage  
Grid No.3  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for transconductance of 10 ^rahos 
Plate Current  
Grid-No.2 Current  

100 250 volts 
Connected to cathode at socket 

100 100 volts 
-1.0 -1.0 volt 
0.25 1.3 megohms 
3650 3600 Mmhos 
-20 -20 volts 
9.0 9.2 ma 
3.5 3.3 ma 

TRIPLE DIODE 
. — - __ Miniature type used as a dc-re- 
ODJ/ storer tube in each of the three signal Zil nnn.Xjl 

channels of color-television receivers. pdjCEa^k/CT/Spd, 
Each diode has a separate cathode. (fy—-"d) 
Outline 8B, OUTLINES SECTION. Ko» 

Tube requires miniature nine-contact socket and may be mounted in any position. 
Heater volts, 6.3; amperes, 0.45. 

DC RESTORER SERVICE 
Maximum Ratings, (Design-Center Values, Each Diode Unit): 
Peak Inverse Plate Voltage  
Peak Plate Current  
DC Output Current  
Peak Heater-Cathode Voltage: 

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

330 max 
10 max 

1 max 
330 max 
100 max 
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h TWIN DIODE — 
H(y^^^)PD| MEDIUM-MU TRIODE KDi0/ri2!^u7)pT Miniature type used in a wide AD. IO 

Zf[\]X variety of applications in black-and- ODjO 
^^Ua5)Ct white and color television receivers. 

The diode units are used in phase- 
p02 KT detector, phase-comparator, ratio-de- 

tector or discriminator, and horizontal afc discriminator circuits. The triode unit 
is used in phase-splitter, audio-frequency amplifier, and low-frequency oscillator 
applications; it may also be used as a vertical-deflection amplifier incompact portable 
television receivers. This type has a controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Each of the three units has its 
own cathode with individual base-pin terminal to provide for flexibility of circuit 
connections. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. 
Heater Volts (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances: 
Triode Unit: 

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

Diode Units: 
Plate to Cathode and Heater (Each Unit)  
Cathode to Plate and Heater (Each Unit)  
Plate of Unit No.l to Plate of Unit No.2  

Plate of Diode Unit No.l to Triode Grid  
Plate of Diode Unit No.2 to Triode Grid  
Plate of Either Diode Unit to All Other Electrodes. . . 
Cathode of Either Diode Unit to All Other Electrodes. 

TRIODE UNIT AS CLASS Al AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  90 
Grid Voltage  0 

6.3 volts 
0.6 ampere 
11 seconds 

2.6 pf 2.8 pf 0.31 pf 
1.9 pf 4.6 Pf 0.06 tnaa: pf 0.07 maa; pf 0.11 max pf 3.0 pf 4.8 pf 

330 max volts 
0 max volts 22 max ma 4 max watts 

200 maa; volts 200 "max volts 

250 volts 
-9 volts 

AVERAGE CHARACTERISTICS 
TRIODE UNIT 

m 

m 

m ifi 

300 400 PLATE VOLTS COO 700 
92CM-0S3IT 
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Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 • 
Plate Current  
Plate Current for grid voltage of -12.5 volts  
Maximum Circuit Value: 
Grid-Circuit Resistance  
■ The dc component must not exceed 100 volts. 

TRIODE UNIT AS VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage t  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation  

1 max megohm 

330 max 
1200 max 
-275 max 

77 max 
22 max 

4 max 
200 max 
200 "max 

2.2 max megohms 

DIODE UNITS 
Maximum Ratings, {Design-MaximumValues): 
Plate Current (Each Unit): 

Peak  54 max ma 
Average  9 max ma 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200Bwax 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. 
■ The dc component must not exceed 100 volts. 

6BK4 

SHARP-CUTOFF BEAM TRIODE 
Glass octal type used for the volt- 

age regulation of high-voltage, low- 
current dc power supplies in color tele- 
vision receivers. Outline 25A, OUT- 
LINES SECTION. Tube requires oc- 
tal socket and may be mounted in 
any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

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

Amplification Factor (Approx.)  
VOLTAGE-CONTROL SERVICE 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  27000 max 
Unregulated DC Supply Voltage  60000 max 
DC Grid Voltage  -135 max 
Peak Grid Voltage"  -440 max 
DC Plate Current  1.6 max 
Plate Dissipation  25 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  Not rec 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For use with "Flyback Transformer" high-voltage supply  3 max 
■ For interval of 20 seconds maximum duration during equipment warm-up period. 

Not recommended 
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AVERAGE TRANSFER 
CHARACTERISTICS 

type 6BK4 Zf = 6.3 VOLTS 

»ftpWoW2.0 

-20 -15 -10 -5 0 GRID VOLTS 92CS-6432TI 

BEAM POWER TUBE 
^ Ca) /^g^j Miniature type used in audio output stages 
yf of television and radio receivers. Outline 8D, G|(^Y I Yjf1 OUTLINES SECTION. Tube requires minia- <|N'4k( ture nine-contact socket and may be mounted m q \M g 

/ji lrr-n4J in any position. Heater volts (ac/dc), 6.3; am- ODlxO 
ncAA\J\/\/ peres, 1.2. Typical operation as class Ai ampli- Related types- 

(TT Yg) fier: plate and grid-No.2 volts, 250 max; grid- ion** ocnirc 
NC No.l volts,-5; peak af grid-No.l volts, 5; plate 12BK5, 25bK5 

dissipation, 9 max watts; grid-No.2 input, 2.5 
max watts; plate ma., 35 (zero-signal), 37 (maximum-signal); grid-No.2 ma., 3.5 (zero-signal), 10 
(maximum-signal); plate resistance (approx.), 0.1 megohm; transconductance, 8500 /mihos; load 
resistance, 6500 ohms; total harmonic distortion, 7 per cent; power output, 3.5 watts; peak heater- 
cathode volts, 100 max. This type is used principally for renewal purposes. 

MEDIUM-MU TWIN TRIODE 
Miniature types used in direct- 

6BK7A 

6BK7B  coupled cathode-drive rf amplifier cir- ODlxV D 
©vv"/Ov© cuits of vhf television tuners. In such Related type: GT2 KT' circuits, one triode unit is used as the sbkta 
ptA 15 direct-coupled grounded-cathode driv- 

er for the other unit. These types are also used in push-pull cathode-drive rf amplifiers. 
Type 6BK7-B has a controlled heater warm-up time for use in receivers employing 
series-connected heater strings. Outline 8B, OUTLINES SECTION. Tubes require 
miniature nine-contact socket and may be mounted in any position. For typical 
operation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. Type 6BK7-A is a DISCONTINUED type listed for 
reference only. 
Heater Voltage (ac/dc)   
Heater Current  
Heater Warm-Up Time (Average) for 6BK7-B... . 
Direct Interelectrode Capacitances: 

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

Unit No. 1 
1 .8 

3 
1 
6 

2.4 

6.3 volts 
0.45 ampere 

11 seconds 
Unit No. 2 

1.8 pf 
3 pf 

0.9 pf 
6 pf 

2.4 pf 
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Plate to Cathode  
Heater to Cathode  
Grid of Unit No.l to Grid of Unit No.2.. 
Plate of Unit No.l to Plate of Unit No.2. 

0.22 
3 

0.004 max 
0. 075 max 

CLASS Aj AMPLIFIER {Each Unit) 
Maximum Ratings, (Design-Center Values); 
Plate Voltage  300 max volts 
Grid Voltage, Negative-bias value  -50 max volts 
Plate Dissipation  2.7 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200*max volts 
Heater positive with respect to cathode.    200,maa- volts 

Characteristics: 
Plate Supply Voltage  150 volts 
Cathode-Bias Resistor  56 ohms 
Amplification Factor,    43 
Plate Resistance (Approx.)  4600 ohms 
Transconductance    9300 ^mhos 
Plate Current  18 ma 
Grid Voltage (Approx.) for plate current of 10 aa  -11 volts 
* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts under cutoff conditions. 
■ The dc component must not exceed 100 volts. 

HALF-WAVE VACUUM RECTIFIER ,c p 
Glass octal type used as a damper tube in V ~ jt) 

horizontal deflection circuits of color television k; 
receivers.Maximum dimensions: over-all length, 

All I 4 4-5/8 inches; seated height, 4-1/16 inches; di- | i 1 
ameter, 1-5/8 inches. Tube requires octal socket. 
Heater volts (ac/dc), 6.3; amperes, 3. Maxi- 
mum ratings for damper service: peak inverse vT1!®) 
plate volts (absolute maximum), 4500 max; ,£ h 
peak plate ma., 1200 max; dc plate ma., 200 

max; plate dissipation, 8 max watts; peak heater-cathode volts, 4500 absolute max when heater is nega- 
tive with respect to cathode (dc component must not exceed 900 volts); 300 max when heater is positive 
with respect to cathode (dc component must not exceed 100 volts). This is a DISCONTINUED type 
listed for reference only. 

6BL4 

MEDIUM-MU TWIN TRIODE >k~T\ 
6BL7GT Glass octal types used as combined /&'*T' 

vertical deflection amplifier and ver- 
6BL7GTA tical deflection oscillator in television pT20\\ <V-<aI)h 

receivers. When so operated, it is 
recommended that unit No.l (pins 4, 0T2 h 

5, and 6) be used as the oscillator. Outline 14C, OUTLINES SECTION. Tubes 
require octal socket and may be mounted in any position. Type 6BL7-GT is a 
DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.5 amperes 
Direct Interelectrode Capacitances (Approx.): Unit No. 1 Unit No. 2 

Grid to Plate    6 6 Pf 
Grid to Cathode and Heater  4.2 4.6 Pf 
Plate to Cathode and Heater    0.9 0.9 pf 

Amplification Factor*  15 
Plate Resistance (Approx.)*  2150 ohms 
Transconductance*  7000 ^mhos 
* Each unit; for plate volts, 250; grid volts, -9; plate ma., 40. 

VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER 
For operation in a 525-line, 80-frame System 

Maximum Ratings, (Design-Center Values): Oscillator 
DC Plate Voltage  500 wiax 
Peak Positive-pulse Plate VoLTAGEf (Absolute Maximum).. — 
Peak Negative-Pulse Grid Voltage  -400 max 
Peak Cathode Current  210 max 
Average Cathode Current  60 max 

Oscillator A inplifier 
500 max 500 max volts — 2000*max volts 

-400 max -250 max volts 
210 max 210 max ma 

60 max 60 max ma 
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Plate Dissipation: 
For either plate  
For both plates with both units operating. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. . 
Heater positive with respect to cathode. . . 

200 max 
200"wax 

200 max 
200*max 

Maximum Circuit Values: 
Grid-Circuit Resistance  4.7 max 4.7#max megohms 
# Unless otherwise specified, values are for each unit. 
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. 
■ The dc component must not exceed 100 volts. 
# For cathode-bias operation. 

H A Pp MEDIUM-MU TRIODE- 
Gtp KP SHARP-CUTOFF PENTODE 

SWfc:: ?s
p Miniature type used in frequency- _ _ . _ 

—ThfeV changer service in television receivers. ODLO 
Outline 8B, OUTLINES SECTION. Related typ.: 

te)8T Tube requires miniature nine-contact 4BL« 
socket and may be mounted in any 

position. Heater volts (ac/dc), 6.3; amperes, 0.45. 
CLASS A, AMPLIFIER 

6BL8 
Related type: 

4BL8 

Triode Pentode 
Maximum Ratings, (Design-Center Values); Unit Unit 
Plate Supply Voltage  550 max 550 max volts 
Plate Voltage  250 max 250 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 550 max volts 
Grid-No.2 Voltage: 

With cathode current of 14 ma  - 175 max volts 
With cathode current less than 10 ma  200 max volts 

Cathode Current  14 max 14 max ma 
Grid-No.2 Input: 

With plate dissipation greater than 1.2 watts  - 0.5 max watt 
With plate dissipation less than 1.2 watts  - 0.75 max watt 

Plate Dissipation  1.5 max 1.7 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  .... 100 max 100 max volts 
Heater positive with respect to cathode  ... 100 max 100 max volts 

Characteristics: 
Plate Voltage  100 170 volts 
Grid-No.2 Voltage  - 170 volts 
Grid-No.l Voltage  -2 -2 volts 
Amplification Factor  20 - 
Mu-Factor, Grid No.2 to Grid No.l  - 47 
Plate Resistance (Approx.)  ... 0.4 megohm 
Transconductance  5000 6200 pmhos 
Plate Current  14 10 ma 
Grid-No.2 Current  - 2.8 ma 
Input Resistance at frequency of 50 Mc  ... 0.01 megohm 
Equivalent Noise Resistance  ... 1500 ohms 
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  ... 0.5 max 0.5 max megohm 
For cathode-bias operation  , . . . 0.5 max 1 max megohm 

H P 
_(S) MEDIUM-MU TRIODE 

Miniature types used as rf ampli- 
fier tubes in grid-drive circuits of vhf 
television tuners. The double base-pin 
connections for both cathode and grid 
reduce effective lead inductance and 

6BN4 

6BN4A 
Related types: 

2BN4A, 3BN4A 
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lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 7B, OUTLINES SECTION. 
Tubes require miniature seven-contact socket and may be mounted in any position. 
Type 6BN4 is a DISCONTINUED type listed for reference only. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.):* 

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

* With external shield connected to cathode. 
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate-Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 100 ti&. 
Plate Current  
Maximum Circuit Value: 
Grid-Circuit Resistance. . 

275 max 
0 max 

2.2 max 
22 max 

100 max 
100 max 

0.5 max megohm 

BEAM TUBE /r~J\ 
. . _ Miniature type used as combined (2/ rizpy© 

OBNO limiter, discriminator, and audio-volt- IV\) 
Related type.: age amplifier in intercarrier television Ci®\\!P^S Xl)f - 
3BN6,4BN6 and FM receivers. Outline 7C, OUT- (75—^ 

LINES SECTION. Tube requires Is 
miniature seven-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.3. 

LIMITER AND DISCRIMINATOR SERVICE 
Maximum Ratings, (Design-MaximumValues): 
Plate-Supply Voltage  330 max volts 
Grid-No.2 Voltage  110 max voits 
Grid-No.1 Voltage, Positive peak value  60 max volts 
Cathode Current  13 max ma 
Peak Heater Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 0 The dc component must not exceed 100 volts. 

TWIN DIODE—HIGH-MU TRIODE "QcOgf0' 

Z.DKIO Miniature type used in a wide K0|(TyTil2^Si/7)PT 

ODIMo variety of applications in color and | — 
Related type: black-and-white television receivers. 

bbnb This type has a controlled heater 2 (yt- —07 

warm-up time for use in receivers em- pD^ 
ploying series-connected heater strings.. The triode unit is used in burst-amplifier, 
af amplifier, and low-frequency oscillator applications. The diode units are used 
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in phase-detector, ratio-detector or discriminator, and horizontal AFC discrimin- 
ator circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances: 

Triode Grid to Triode Plate  
Triode Grid to Cathode and Heater  
Triode Plate to Cathode and Heater  
Plate of Diode Unit No.l to Triode Grid  
Plate of Diode Unit No.2 to Triode Grid  
Plate of Diode Unit No.l to Plate of Diode Unit No.2  
Diode Cathode to All Other Electrodes (Each Diode Unit) 
Diode Plate to Diode Cathode and Heater (Each Diode Unit). 
Diode Cathode to Diode Plate and Heater (Each Diode Unit). 
Diode Plate to All Other Electrodes (Each Diode Unit)  

2.5 
3.6 

0.25 
0.06 max 
0.1 max 

0.07 max 
5 

1.9 
4.8 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  100 
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 n*. 
Plate Current  
Maximum Circuit Value: 
Grid-Circuit Resistance. . 

330 max 
0 max 

1.7 max 
200 max 
200"max 

100 250 volts 
-1 -3 volts 75 70 

21000 28000 ohms 
3500 2500 jtmhos 
-2.5 -5.5 volts 
1.5 1.6 ma 

1.0 max megohm 

DIODE UNITS 
Maximum Ratings, (Design-Maximum Values): 
Plate Current (Each Unit): 

Peak  
DC  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

* The dc component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS ^ TftlODE UNIT 

200 max 
200*max 

type 68N8 
Ef 8«.3 VOLTS 

300 400 PLATC VOLTS 
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6BQ5 
Related type: 

8BQ5 

POWER PENTODE 
Miniature type used in the output 

stage of audio-frequency amplifiers. 
Outline 8E, OUTLINES SECTION. 
Tube requires miniature nine-contact 
socket and may be mounted in any 
position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 

Grid No.l to Plate.    
Grid No.l to Cathoda Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  
Grid No.l to Heater  

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input  
Plate Dissipation  
Cathode Current   
Peak Heater-Cathode Voltage: 

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

A The dc component must not exceed 100 volts. 
Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

PUSH-PULL CLASS ABj AMPLIFIER 
Maximum Ratings: (Same as for single-tube class A! amplifier) 
Typical Operation, (Values are for two tubes): 
Plate Supply Voltage  ' 
Grid-No.2 Supply Voltage  i 
Cathode-Bias Resistor  1 
Peak AF Grid-No.l-to-Grid-No.l Voltage  2 
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)  8< 
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

6.3 volts 
0.76 ampere 
0.5 max pf 

10.8 pf 
6.5 pf 

0.25 max pf 

300 max 
300 max 

0 max 
2 max 

12 max 
65 max 

100 max 
100A»naa; 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
/jmhos 

ohms 
per cent 

watts 

0.3 max megohm 
1.0 max megohm 

250 300 volts 
250 300 volts 
130 130 ohms 

22.6 28.3 volts 
62 72 ma 
75 92 ma 

7 8 ma 
15 22 ma 

8000 8000 ohms 
3 4 per cent 

11 17 watts 

0.3 max megohm 
1.0 max megohm 
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BEAM POWER TUBE 
# Glass octal types used as hori- 

zontal deflection amplifiers in tele- 
vision receivers. Outline 15C, OUT- 
LINES SECTION. Tubes require oc- 

H tal socket and may be mounted in any 
position. These types may be supplied 

Nc k with pin No.l omitted. Type 6BQ6- 
0a GT is a DISCONTINUED type listed 

for reference only. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx., 6BQ6-GTB/6CU6): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

Transconductance* (6BQ6-GTB/6CU6) 
Mu-Factor, Grid No.2 to Grid No.l**  

6BQ6GT 

6BQ6GTB 

/6CU6 
Related types: 

12BQ6GTB/12CU6, I7BQ6- 
GTB, 25BQ6GTB/25CU6 

volts 
amperes 

* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, -22.5; plate ma., 57; grid-No.2 ma., 2.1. 
** For plate and grid-No.2 volts, 150; grid-No.l volts, -22.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
For opera/ton tn a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 6BQ6-GT 6BQ6-GTB/6CU6 
DC Plate Voltage  550 max 600 max volt 
Peak Positive-Pulse Plate Voltage e (A&solute Maximum) 5500tmax SOOOtwax volt 
Peak Negative-Pulse Plate Voltage  -1250 max -1250 max volt 
DC Grid-No.2 (screen-grid) Voltage  175 max 200 max volt 
Peak Negative-Pulse Grid-No.l (control-grid) Voltage -300 max -300 max volt 
Peak Cathode Current  400 max 400 max m 
Average Cathode Current  110 max 110 max m 
Grid-No.2 Input  2.5 max 2.5 max watt 
Plate Dissipation#  11 max 11 max watt 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volt 
Heater positive with respect to cathode  200"max 200Bmax volt 

Bulb Temperature (At hottest point)  220 max 220 max 0( 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  0.47 max megohr 
e The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds, 
t Under no circumstances should this absolute value be exceeded. 
# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. ■ The dc component must not exceed 100 volts. 

medium-mu twin triode 6BQ7 
KT*(3\^ir2rw7)GT| Miniature types used in direct- _ 

coupled cathode-drive rf amplifier cir- OBQ/A 
GT2®(\ cmts of vhf television tuners. In such Related types: 

(S -0 circuits, one triode unit is used as the 4BQ7A, sbqza 
PT2 's direct-coupled grounded-cathode driv- 

er for the other unit. These types are also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. For typical operation as a resistance-coupled 
amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Type 
6BQ7 is a DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc)  6.3 volte 
Heater Current  0.4 ampere 
Direct Interelectrode Capacitances (6BQ7-A):0 Unit No.l Unit No.2 

Grid to Plate  1.2 1.2 pf Grid to Cathode, Heater, and Internal Shield  2.6 - pf 
Cathode to Grid, Heater, and Internal Shield  - 5.0 pf 
Plate to Cathode, Heater, and Internal Shield  1.2 - pf 
Plate to Grid, Heater, and Internal Shield  - 2.2 pf 
Plate to Cathode  0.12 0.12 pf 
Heater to Cathode (6BQ7-A)  2.6 2.6 pf 
Plate of Unit No.l to Plate of Unit No.2  0.010 max pf 
Plate of Unit No.2 to Plate and Grid of Unit No.l  0.024 max pf 
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CUSS A! AMPLIFIER {Each Unit) 
Maximum Ratings, (Design-Center Values): 
Plate Supply Voltage  
Plate Dissipation  
Cathode Current.     
Peak Heater-Cathode Voltage: 

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

250*max 
2 max 

20 max 
200*max 
200amax 

Characteristics: 6BQ7 6BQ7-A 
Plate Supply Voltage.     150 150 volts 
Cathode-Bias Resistor  220 220 ohms 
Amplification Factor  35 38 
Plate Resistance (Approx.)  5800 5900 ohms 
Transconductance  6000 6400 Mmhos 
Plate Current  9 9 ma 
Grid Voltage (Approx.): 

For plate current of 100 ^a  - -6.5 volts 
For plate current of 10 mR  -10 - volts 

Maximum Circuit Value: 
Grid-Circuit Resistance   0.5 max megohm 
0 With external shield connected to internal shield. 
* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts. 
■ The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS FOR EACH UNIT 
type 6BQ7-A Ef.s6.3 VOLTS 

limmwAnmm 

wmMmmun 

mmmmmsaasmmm 
•00 

92CM-75SSRIT 

6BR8 

6BR8A 
Related type: 

5BR8 

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

variety of applications in color and 
black-and-white television receivers. 
Especially useful as combined triode 
oscillator and pentode mixer in vhf 

television tuners. Type 6BR8-A has a controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Outline 8B, OUTLINES 
SECTION. Except for basing arrangement and grid-No.l-to-plate capacitance of 
pentode unit, these types are identical with miniature types 6U8 and 6U8-A, 
respectively. 

HALF-WAVE VACUUM RECTIFIER „ A ,e 

PT(2 8)G3p 

6BS3 
Related types: 
12BS3, 17BS3 

Novar type used as damper tube 
in horizontal-deflection circuits of 
black-and-white television receivers. 
Outline 10D, OUTLINES SECTION. 
Tube requires novar nine-contact sock- 
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et and may be mounted in any position. Socket terminals 1, 3, 6, and 8 should not 
be used as tie points; it is recommended that socket clips for these pins be removed 
to reduce the possibility of arc-over and to minimize leakage. It is especially impor- 
tant that this tube, like other power-handling tubes, be adequately ventilated. 
Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  
Cathode to Plate and Heater  
Heater to Cathode  

volts 
amperes 

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

Maximum Ratings, {Design-Maximum Values): 
Peak Inverse Plate Voltage"  
Peak Plate Current  
DC Plate Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

5000 max 
1100 max 
200 max 

6 max 
5000*max 
300 amax 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 140 ma  12 volts 
" The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. D The dc component must not exceed 100 volts 

H 
0^)/e)T| MEDIUM-MU TWIN TRIODE 

KT»Q(fr <^Y?)CT' Miniature type used in direct- 6BS8 
coupled cathode-drive rf amplifier cir- Related t e- 

c ®vr^\^-v®K cu^s 0f vhf television tuners. In such e a
4

e
BS8

Ype' Ta (tW T| circuits, one triode unit is used as the 
*Tz i* direct-coupled grounded-cathode driv- 

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 

CLASS At AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  150 max volts 
Plate Dissipation  2 max 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  200 max volts 

Characteristics: 
Plate-Supply Voltage  150 volts 
Cathode-Bias Resistor  220 ohms 
Amplification Factor  36 
Plate Resistance (Approx.)  5000 ohms 
Transconductance  7200 Mmhos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate current of 10 ^a*  -7 volts 
Maximum Circuit Value: 
Grid-Circuit Resistance  9.5 max megohm 
* This value applies to unit No.2 only. 

150 max 
2 max 

20 max 
200 max 
200 max 

0.5 max megohm 

sharp-cutoff twin pentode »3P2 
Miniature type used as combined 

0C| sync separator, sync clipper, and age 
]~ amplifier tube in television receivers, 
©pp, Outline 8D, OUTLINES SECTION. 
I Tube requires miniature nine-contact 
•3pi socket and may be mounted in any 

position. 

6BU8 
Related types: 
3BU8, 4BU8 
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Heater Voltage (ac/dc)  
Heater Curent  
Direct Interelectrode Capacitances: 

Grid No.3 to Plate (Each Unit)    
Grid No.l to All Other Electrodes  
Grid No.3 to All Other Electrodes (Each Unit).... 
Plate to All Other Electrodes (Each Unit)  
Grid No.3 of Unit No.l to Grid No.3 of Unit No.2. 

CLASS A, AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage (Each Unit)  
Grid-No.3 (suppressor-grid) Voltage (Each Unit): 

Peafc positive value.,  
DC negative value  
DC positive value  

Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Negative bias value. . . . 
Cathode Current  
Grid-No.2 Input  
Plate Dissipation (Each Unit)  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage (Each Unit)  
Gnd-No.3 Voltage (Each Unit). 
Grid-No.2 Voltage  
Grid-No.l Voltage  
Plate Current (Each Unit)  
Grid-No.2 Current  
Cathode Current  

With Both Units Operating 

With One Unit Operatingt 
Plate Voltage   
Grid-No.3 Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Grid-No.3 Transconductance  
Grid-No.l Transconductance  
Plate Current  
Grid-No.3 Voltage (Approx.) for plate current of 100 pa  
Grid-No.l Voltage (Approx.) for plate current of 100 Ma  

AVERAGE CHARACTERISTICS 
WITH ECi AS VARIABLE 

""I I I TYPE 6BU0 
— Ef * 6.3 VOLTS —L 

6RI0-NS3 V0LTS*0 j 
4 _ GRID-Ni 2 VOLTS » 67.5 

PLATE AND GRID X NS 3 Of OTHER / - UNIT GROUNDED^—(- GRIO-NSI MILLIAMPERES ICl'O.S 

200 250 PLATE VOLTS 
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Maximum Circuit Values: 
Grid-No.3-Circuit Resistance (Each Unit). 
Grid-No.l-Circuit Resistance  
■ The dc component must not exceed 100 volts. 
* Adjusted to give a dc grid-No.l current of 100 microamperes, 
t With plate and grid No.3 of the other unit connected to ground. 

0.5 max megohm 
0.5 max megohm. 

AVERAGE CHARACTERISTICS 
WITH EC3 AS VARIABLE 

WMmummm 

200 250 PLATE VOLTS 

H @ ro* TWIN DIODE— 
MEDIUM-MU TRIODE 

(f"—-r-JA Miniature type used as combined ABWO 
gt ©io|3y\/y® k02 synchronous detector and chrominance O D V O 

gXT amplifier in color television receivers; 
kV pD( also used as combined FM detector 

and af voltage amplifier. Tube has con- 
trolled warm-up time for use in series-connected heater strings. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be op- 
erated in any position. Heater volts (ac/dc), 6.3; amperes, 0.6; warm-up time 
(average), 11 seconds. 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  330 max volts 
Grid Voltage, Positive-bias value  0 max volts 
Plate Dissipation  2.7 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200owax volts 

Characteristics: 
Plate Voltage  75 200 volts 
Grid Voltage  0 - volts 
Cathode Resistor  - 330 ohms 
Amplification Factor  - 33 
Plate Resistance (Approx.)  - 5900 ohms 
Transconductance  - 5600 jtmhos 
Plate Current  14 11 ma 
Grid Voltage (Approx.) for plate current of 100 pa  - -11 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  0.1 max megohm 
For cathode-bias operation  0.5 max megohm 
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DIODE UNITS—TWO 
Values are for each unit 

Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Peak Heater-Cathode Voltage: 

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

Characteristics, Instantaneous Test Condition: 
Tube Voltage Drop for plate current of 23 ma  0 The dc component must not exceed 100 volts. 

full-wave vacuum rectifier 

200 max volts 
200omaa: volts 

W^NC 

Miniature type used in full-wave NC(3yfcl_ 
6dW4 power supplies having high dc out- ~j \\ ,—t/jf 

Related type: put current requirements. Outline 8D, nc(Ia.\ VAa 
12BW4 OUTLINES SECTION. Type 6BW4 0^--^® 

requires miniature nine-contact socket Pdz k 
and may be mounted in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated Heater volts (ac/dc), 6.3; 
amperes, 0.9. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  1275 max volts 
AC Plate Supply Voltage (Per Plate, rms)  450 max volts 
Steady-State Peak Plate Current (Per Plate)  350 maz ma 
DC Output Current  62.5 max ma 
Transient Peak Plate Current (Per Plate)  2 max amperes 
DC Heater-Cathode Voltage: 

Heater negative with respect to cathode   450 max volts 
Typical Operation: Filter Input Capacitor Choke 
AC Piate-To-Plate Supply Voltage (rms)*  650 900 volts 
Filter Input Capacitor  40 - /if 
Total Effective Plate Supply Resistance per Plate  82 - ohms 
Filter Input Choke  - 10 henries 
DC Output Current  100 100 ma 
DC Output Voltage at Input to Filter (Approx.)  330 360 volts A AC plate supply voltage is measured without load. 

1275 max 
450 max 
350 max 

62.5 max 
2 max 

volts 
volts 

ma 
ma 

amperes 

Capacitor 
650 

40 
82 

6BW8 
Related type: 

5BW8 

TWIN DIODE— 
SHARP-CUTOFF PENTODE ( 
Miniature type used in television PD|(S) 

receivers; diodes are used as horizontal 
phase detectors; pentode is used as a  ji  __  _i i?    JI "2 5BW8 sound if amplifier, sound limiter, and  *0 
age keyer. Outline 8B, OUTLINES Po2 p<- 

SECTION. Heater volts (ac/dc), 6.3; amperes, 0.45. Tube requires nine-contact 
socket and may be operated in any position. 

PENTODE UNIT AS CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  
Negative-bias value  

Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  

330 max volts 
330 max volts 

See curve page 70 
0 max volts 

-55 max volts 

200 max 
200°max 
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Transconductance  
Grid-No.l Voltage (Approx.) for plate current of lO^a. 
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

DIODE UNITS (Eacfc C7n»<) 
Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Peak Heater-Cathode Voltage: 

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

0 The dc component must not exceed 100 volts. 

0.1 max megohm 
0.5 max megohm 

200 max 
200omax 

#MEDIUM-MU TWIN TRIODE 
KT| Glass octal type used as combined - n _ 

vertical deflection amplifier and ver- OD/V/ wl 
H tical deflection oscillator in television 

receivers. When so operated, it is 
~IZ " recommended that unit No.l (pins 4, 

5, and 6) be used as the oscillator. Outline 14C, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.5 amperes 
Amplification Factor*  10 
Plate Resistance (Approx.)*  1300 ohms 
Transconductance*  7600 Mmhos 

volts 
amperes 

* For plate volts, 250; cathode-bias resistor, 390 ohms; plate ma., 42. 
VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER {Bach Vnit) 

For operation in a 525-line, SO-frame system 
Maximum Ratings, (Design-Center Values): Oscillator Amplifier 
DC Plate Voltage  500 max 500 max volts 
Peak Positive-Pulse Plate Voltage 

{Absolute Maximum)§  - 2000Amax volts 
Peak Negative-Pulse Grid Voltage  -400 max -250 max volts 
Peak Cathode Current  180 max 180 max ma 
Average Cathode Current  60 max 60 max ma Plate Dissipation: 

For either plate  10 max 10 max watts 
For both plates with both units operating  12 max 12 max watts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200<:>max 200omax volts 

Maximum Circuit Values: 
Grid-Circuit Resistance  2.2 max 2.2Bmax megohms 
* The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* Under no circumstances should this absolute value be exceeded. 0 The dc component must not exceed 100 volts. 
■ For cathode-bias operation. 

FULL-WAVE VACUUM RECTIFIER pb2/^\ /TNP0| 
~ Octal type having high perveance used as a 

IC/^s/l |\ damper tube in horizontal deflection circuits of Qay —1— —1— \ television receivers or as a rectifier in conven- 
( r—i i—i ) tional power-supply applications. Outline 19A, JL P C 

OUTLINES SECTION. Tube requires octal VD I 
socket and may be mounted in any position. It 

TS — /g\ is especially important that this tube, like other 
*02 ^"Kpj power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.6. Maxi- 

mum ratings for damper service (each unit): peak inverse plate volts (absolute maximum), 3000 max; 
peak plate ma., 525 max; dc plate ma., 175 max. Peak heater-cathode volts: heater negative with respect 
to cathode, 450 max; heater positive with respect to cathode, 100 max. This type is used principally for 
renewal purposes. 

6BY5GA 
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PENTAGRID AMPLIFIER 
_____ Miniature type used as a gated A\\ 

OD I O amplifier in color television receivers. 1vlIpsStX)- 
Reiaied type: In such service, it may be used as a nCiAAp^SI A^r., 

3BY6 combined sync separator and sync 05 

clipper. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven-contact socket and may be mounted in 
any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current   0.3 ampere 
Direct Interelectrode Capacitances: 

Grid No.l to Plate  0.08 max pf 
Grid No.3 to Plate  0.35 max pf 
Grid No.l to Grid No.3  0.22 max pf 
Grid No.l to All Other Electrodes  5.4 pf 
Grid No.3 to All Other Electrodes  6.9 pf 
Plate to All Other Electrodes  7.6 pf 

0.08 max 
0.35 max 
0.22 max 
5.4 
6.9 
7.6 

Characteristic: CUSS Ai AMPLIFIER 
Plate Voltage  
Grids-No.2-and-No.4 Voltage  
Grid-No.3 Voltage  
Grid-No.1 Voltage  
Grid-No.3-to-Plate Transconductance  
Grid-No.l-to-Plate Transconductance  
Plate Current  
Grids-No.2-and-No.4 Current  
Grid-No.3 Volts (Approx.) for plate current of 35ju& and grid-No.1 volts =-4 
Grid-No.l Volts (Approx.) for plate current of 35^a and grid-No.3 volts =0.. 

GATED AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grii>s-No.2-and-No.4 Voltage  
Grids-No.2-and-No.4 Supply Voltage  
Grid-No.3 Voltage: 

Negative bias value  
Positive bias value  
Positive peak value    

Grid-No.1 Voltage, Negative bias value  
Plate Dissipation  
Grid-No.3 Input  
Grids-No.2-ani>-No.4 Input: 

For grids-No.2-and-No.4 voltages up to 165 volts  
For grids-No.2-and-No.4 voltages between 165 and 330 volts  

AVERAGE OPERATION CHARACTERISTICS 
,0I I | 1 1 I I I I I I fiTT" I GRIO-Nf3 VOLTS Ecjs-IO 2 
 tzz-~ZZt~T I'll—* 8 
c-ric^-—i 

330 max volts 
See curve page 70 

330 max volts 

-55 max volts 
0 max volts 

27 max volts 
-110 max volts 
2.3 max watts 
0.1 max watt 

1.1 max watts 
See curve page 70 

type 6BY6 GRID-Ntl VOLTS8-2.S GRIOS - N*2 I N«4 VOLTS*100 

IgWIP~N«3 VOLTS EC3=. 



Technical Data 

Grid-No.1 Input  
Peak Heater-Cathode Voltage: 

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

Characteristics as Sync Separator and Sync Clipper: 
Plate Voltage  
Grid-No.3 Voltage  
Grids-No.2-and-No.4 Voltage  Grid-No.l Voltage  
Plate Current  
Grids-No.2-and-No.4 Current  
Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.l voltage of 0 volts, and plate current of 50 /za 
Grid-No.l Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.3 voltage of 0 volts, and plate current of 50 /ia 
Maximum Circuit Values: 
Grid-No.l or Grid-No.3-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  0 The dc component must not exceed 100 volts. 

0.1 max watt 
200 max volts 
200omax volts 

10 volts 
0 volts 

25 volts 
0 volts 

1.4 ma 
3.5 ma 
-2.5 volts 
-2.3 volts 

0.5 max megohm 
1.0 max megohm 

H/~\ ® o.pD DIODE— 
SHARP-CUTOFF PENTODE 

i;iJV-ip Miniature type used in diversified ADVO 
applications in television receivers. The OB I O 

<jip G2p pentode unit is used as an rf amplifier 
cip-^ and the high-perveance diode as a 

limiter or detector. This type has a 
controlled heater warm-up time for use in receivers employing series-connected 
heater strings. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 

PENTODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volte 
Grid-No.3 (suppressor-grid) Voltage, Positive value  0 max volte 
Grid-No.2 (screen grid) Supply Voltage  300 max volte 
Grid-No.2 Voltage  See curve page 70 
Grid-No.I (control-grid) Voltage: 

Negative bias value  -50 max volte 
Positive bias value  0 max volte 

Plate Dissipation  3 max watts 
Grid-No-2 Input: 

For grid-No.2 voltages up to 150 volte  0.65 max watt 
For grid-No.2 voltages between 150 and 300 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volte 
Heater positive with respect to cathode  200Bmax volts 

Characteristics: 
Plate Supply Voltage  100 250 volte 
Grid No.3  Connect to cathode at socket 
Grid-No.2 Supply Voltage  100 150 volte 
Cathode-Bias Resistor  150 68 ohms 
Plate Resistance (Approx.)  0.5 1 megohm 
Transconductance  3900 5200 ^mhos 
Grid-No.l Voltage (Approx.) for plate current of 10 jua  -4.2 -6.5 volte 
Plate Current  5 10.6 ma 
Grid-No.2 Current   2.1 4.3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1.0 max megohm 

m The dc component must not exceed 100 volts. 
DIODE UNIT 

Maximum Ratings, {Design-Center Values): 
Peak Inverse Plate Voltage  430 max volte 
Peak Plate Current  180 max ma 
DC Plate Current  45 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200Bmax volts 

■ The dc component must not exceed 100 volts. 

300 max volte 
0 max volts 

300 max volte 
See curve page 70 

-50 max volte 
0 max volte 
3 max watts 

0.65 max watt 
See curve page 70 

200 max volts 
200Bmax volts 

0.25 max 
1.0 max 

megohm 
megohm 

430 max 
180 max 
45 max 

200 max 
200 "max 



6BZ6 
Related types: 

3BZ6, 4BZ6, 12BZ6 
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SEMIREMOTE-CUTOFF PENTODE 
Miniature type used in gain-con- 

trolled video if stages of television 
receivers. Outline 7B, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 

Heater Voltage (ac/dc) . 
Heater Current  

Direct Interelectrode Capacitances: 
Grid No.l to Plate    C 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield    
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  
* With external shield connected to cathode. 

CLASS A1 AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid No.3 (suppressor-grid) Voltage, Positive Value  
Grjd-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  

IV ithon t 
External 
Shield 

0.025 max 

With 
Externa I 

Shield* 
0.015 max 

330 max volts 
0 max volts 

330 max volts 
See curve page 70 
0 max volts 

2.3 max watts 
0.55 wax watt 

See curve page 70 
200 wax volts 
200awax volts 

Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 
Cathode-Bias Resistor  56 
Plate Resistance (Approx.)  0.26 
Transconductance  8000 
Grid-No.l Voltage (Approx.) for transconductance of 50 jjrahos  -19 
Grid No.l Voltage (Approx.) for transconductance of 700 /xmhos and 

cathode resistor of 0 ohms  -4.5 
Plate Current  14 
Grid-No.2 Current  3.6 

volts 
ohms 

megohm 
/imhos 

volts 

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

For fixed-bias operation  0.25 wax megohm 
For cathode-bias operation  1.0 wax megohm 

* The dc component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 

TYPE 6BZ6 Ef = 6.3 VOLTS GRID N*3 AND INTERNAL ^ «) SHIELD CONNECTED/ - w TO CATHODE AT / S SOCKET. / _ 4 ... GRID-N'2 VOLTS * X20 12s rr^-- 

200 PLATE VOLTS 



Technical Data 

HQ^©PT| medium-mu twin triode KT2(3vriiir^cw9)GTi Miniature type used in direct- 
M&r-- —ffr coupled cathode-drive rf amplifier cir- 77 

GT2(2M cuits of vhf television tuners. In such j 
2 ^(9) ' circuits, one triode unit is used as the 8 °^BZ^Ype: 
Pt2 13 direct-coupled grounded-cathode driv- 

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. For typical operation as a resistance-coupled 
amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Heater 
volts (ac/dc), 6.3; amperes, 0.4. 

CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  250*max volts 
Plate Dissipation  2.0 max watts 
Cathode Current  20 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200*wiaa: volts 
Heater positive with respect to cathode  200"maa: volts 

* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts under cutoff conditions. 
■ The dc component must not exceed 100 volts. 
Characteristics: 
Plate Supply Voltage   150 volts 
Cathode-Bias Resistor  220 ohms 
Amplification Factor  36 
Plate Resistance (Approx.)  5300 ohms 
Transconductance  6800 ^nihos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate current of 100   volts 
Maximum Circuit Value: 
Grid-Circuit Resistance  0.5 max megohm 

AVERAGE CHARACTERISTICS 
EACH UNIT 

40,   

250*wtaa: 
2.0 max 

20 max 
200*max 
200amax 

150 volts 
220 ohms 

36 
5300 ohms 
6800 ^mhos 

10 ma 
-7 volts 

0.5 max megohm 

I 

m 

a 

ZOO 300 400 S00 PLATE VOLTS 
MEDIUM-MU TWIN TRIODE 
Miniature type used in direct-coupled, cath- 

ode-drive, rf amplifier circuits in vhf television 
tuners. In such circuits, one triode unit is used 
as the direct-coupled, grounded-cathode driver 
for the other unit. Outline 8B, OUTLINES SEC- 
TION. Tube requires miniature nine-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.4. 
Characteristics as class Ai amplifier (each unit): 
plate supply volts, 125 (250 max); cathode-bias 

600 700 
92CM - 923IT 

6BZ8 
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resistor, 100 ohms; amplification factor, 45; plate resistance (approx.), 5600 ohms; transconductance, 
8000 Mmhos; plate ma., 10; cathode ma., 20 max; plate dissipation, 2.2 max watts; peak heater-cathode 
volts, 200 max. Type 6BZ8 is used principally for renewal purposes. 

POWER TRIODE HQ—®P 

Miniature type used in compact "(a/ -CjVe)0 

A radio equipment as a local oscillator [\ ""(j 
■ in FM and other high-frequency cir- (^\\ 

cuits. It may also be used as a class C lcW\^— 
rf amplifier. In such service, it delivers p(D 

a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega- 
cycles per second. Outline 7B, 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 RESISTANCE-COUPLED AMPLI- 
FIER SECTION. For additional curve of plate characteristics, refer to type 
12AU7-A. 
Heater Voltage (ac/dc)  G. 3 volts 
Heater Current  0.16 ampere 6.3 

0.15 
Without With 
External External 

Shield Shield* 1.6 1.4 
1.8 1.8 
1.3 2.5 

200 max 
2Q0*max 

Direct Interelectrode Capacitances (Approx.): Shield ShieldA 

Grid to Plate  1.6 1.4 pf 
Grid to Cathode and Heater  1.8 1.8 pf 
Plate to Cathode and Heater  1.3 2.5 pf 

* With external shield connected to cathode. 
CLASS At AMPLIFIER 

Maximum Ratings/ (Design-Center Values): 
Plate Voltage  300 max volts 
Plate Dissipation  3.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200»max volts 

Characteristics: 
Plate Voltage   100 250 volts 
Grid Voltage*    0 -8.5 volts 
Amplification Factor  19.5 17 
Plate Resistance (Approx.)  6250 7700 ohms 
Transconductance    3100 2200 Mmhos 
Plate Current  11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 mR  -10 -25 volts 
* Transformer- or impedance-type input coupling devices are recommended to minimize resistance in 
the grid circuit. 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed bias operation  0.25 max megohm 
For cathode-bias operation  1.0 max megohm 

* The dc component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS 

TYPE 6C4 
Ef = 6.S VOLTS 

2<T2S r*?3 



Technical Data 

RF POWER AMPLIFIER AND OSCILLATOR —Class C Telegraphy 
Maximum Ratings, (Design-Center Values): 
Plate Voltagu   300 max volts 
Grid Voltage  -50 max volts 
Plate Current  25 max ma 
Grid Current  8 max ma 
Plate Dissipation  5 max watts 
Typical Operation at frequencies up to 50 Mc: 
Plate Voltage   300 volts 
Grid Voltage    -27 volts 
Plate Current    25 ma 
Grid Current (Approx.)  7 ma 
Driving Power (Approx.)  0.35 watt 
Power Output (Approx.)•  5.5 watts 
• Approximately 2.5 watts power output can be obtained when the 6C4 is used at 150 megacycles as 
an oscillator with grid resistor of 10,000 ohms and with maximum rated input. 

MEDIUM-MU TRIODE 
Tn! Metal type6C5 and glass octal type6C5-GT 
\ used as audio amplifier, oscillator, or detector _ ^ ^ S~J --_J \ tubes. Outlines 3 and 24, respectively, OUT- 

LINES SECTION. Tubes require octal socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical AffcOT 
operation as class Aj amplifier: plate volts, 250 OV#I 

S'ecs^ (300 max); grid volts, -8 (0 max); amplification Bc:6C5*GT factor, 20; plate resistance, 10000 ohms; trans- 
conductance, 2000 Mmhos; plate ma., 8; plate 

dissipation, 2.5 max watts. Type 6C5-GT is a DISCONTINUED type listed for reference only. Type 
6C5 is used principally for renewal purposes. 

c2/T\ 0^3 CU ADD-rilTnCE DCMTnrtC 

6C5 

6C5GT 

02a. 03 SHARP-CUTOFF PENTODE 
//7~—1 Glass type used as biased detector and as a 

s-J/ L::iJ/y^ high-gain amplifier in radio equipment. Outline ^ £_ 
24A, OUTLINES SECTION. Tube requires six- O^O 

\ yV J contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For ratings and typical operation 

HvJy v^/h data, refer to type 6J7. Type 6C6 is used prin- cipally for renewal purposes. 
pD ci TWIN DIODE— 

eS(3>^rk5)PD| MEDIUM-MU TRIODE 7/->—i 1 /V Glass type used as combined detector, am- 
PTs-J/ — —'/ L-.K plifier, and avc tube. Outline 24B, OUTLINES 

ClX SECTION. Heater volts (ac/dc), 6.3; amperes, Ow/ 
0.3. This type is similar to, but not interchange- 

/yy*—-Ty\ able with, type 85. The 6C7 is a DISCON- 
TINUED type listed for reference only. 

MEDIUM-MU TWIN TRIODE 
KT2^r\ /TSGt> rg Glass octal type used as a voltage amplifier 

| v and phase inverter in radio equipment. Outline 
23, OUTLINES SECTION. Tube requires 

I i"""" """ I ' octal socket. Heater volts (ac/dc), 6.3; amperes, 
/N. J^At) Maximum ratings for each triode unit as class Ai amplifier: plate volts, 250 max; grid 

/y\ t Te) volts, positive-bias yalue, 0 max; plate dissi- 
Ncw'^ ^"^Ti pation, 1.0 max watt. Typical operation: plate 

volts, 250; grid volts, -4.5; plate ma., 3.2; plate 
resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 /jmhos. This type is used prin- 
cipally for renewal purposes. 

PTZ? —J—J 
6C8G 

SHARP-CUTOFF DUAL TETRODE 
Miniature type used as vhf rf-am- _ 

LA/ plifier and autodyne mixer tube. Out- OC9 
sit^OA-^pt/1 line 8B, OUTLINES SECTION, ex- R.Kued .yp* 

center pin ' cePt center pin is added to base. Tube 17C9 
ktrz.'s requires miniature ten-contact socket 

and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 

6C9 
Related type: 

17C9 
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CLASS Ai AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Cathode Current  
Plate Dissipation: 

Either plate  
Both plates (both units operating)  

Grid-No.2 Input: 
For grid-No.2 voltages up to 90 volts  
For grid-No.2 voltages between 90 and 180 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 20 na. 

1.5 max 
2.5 max 

100 max 
100 max 

FULL-WAVE VACUUM RECTIFIER hq^L®nc 

Miniature type used in power- *Q^p- _c^(7)Pd2 
supply of compact, audio equipment "frfsi—1 j]~ 

ACA4 having moderate dc requirements. Out- nc0VK/N/v®nc 

line 8E, OUTLINES SECTION. Tube 
requires miniature nine-contact socket poi nc 

and may be mounted in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; 
amperes, 1. 

FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  1000 max volts 
Peak Plate Current (Per Plate)  450 max ma 
AC Plate Supply Voltage (Per Plate, rms) with Capacitor Input to Filter 350 max volts 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 

TYPE OCA4 Ep* 6.3 VOLTS 
SUPPLY FREQUENCY (CPS) = 60 * — 
CAPACITOR INPUT TO FILTER I SO^P I 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEOANCE 

PER PLATt CURVE I A [ ft I C PER PI-ATE OHMS 150 200 240 

SO 100 ISO 
DC LOAD M1LLIAMPERES S2C9-I037STI 
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Technical Data 

DC Output Current  
Hot Switching Transient Plate Current (Per Plate), 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  

150 max 
t 

Typical Operation with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)  500 600 700 volts 
Filter-Input Capacitor  50 50 50 
Total Effective Plate Supply Impedance per Plate. . 150 200 240 ohms 
DC Output Voltage at Input to Filter (Approx.) 

For dc output current of 150 ma  245 293 347 volts 
# When capacitor-input circuits are used, a maximum peak current value per plate of 1 ampere during 
the initial cycles of the hot-switching transient should not be exceeded. 

BEAM POWER TUBE 
HQ—~®Gl Miniature type used in af power 

rv output stage of radio and television H^/\ I receivers. Outline 7C, OUTLINES 
SECTION. Tube requires miniature 

yWp seven-contact socket and may be op- 
erated in any position. Heater volts 

03 (ac/dc), 6.3; amperes, 1.2. 
CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No.1 Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current (Approx.)  
Maximum-Signal Grid-No.2 Current (Approx.). 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

0 The dc component must not exceed 100 volts. 

6CA5 
Related types: 
12CA5, 25CA5 

130 max 
130 max 

0 max 
5 max 

1.4 max 
200 max 
200° max 
180 max 

110 125 volts 
110 125 volts 
-4 -4.5 volts 

4 4.5 volts 
32 37 ma 
31 36 ma 

3.5 4 ma 7.5 11 ma 
16000 15000 ohms 
8100 9200 /xmhos 
3500 4500 ohms 

5 6 per cent 
1.1 1.5 watts 

0.1 max megohm 
0.5 max megohm 

#BEAM POWER TUBE 
K Glass octal types used as hori- 6CB5 

zontal deflection amplifiers in color 
, television receivers. Type 6CB5-A, ACR5A 

Outline 25A, OUTLINES SECTION. n 
"2 "2 Type 6CB5 maximum dimensions: 

over-all length, 5-1/8 inches; seated height, 4-19/32 inches; diameter, 2-1/16 inches. 
Tubes require octal socket and may be mounted in any position. Type 6CB5 is a 
DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc) ...:  6.3 volts 
Heater Current  2.5 amperes 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate   0.4 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  22 pf 
Plate to Cathode, Heater, Grid No.2. and Grid No.3  10 pf 
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Transconductance*  8800 pmhos 
Mu-Factor, Grid No.2 to Grid No.l*  3.8 
♦For plate and grid-No.2 volts, 175; grid-No.l volts, -30; plate ma., 90; grid-No.2 ma., 6. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

6CB5 6CB5-A 
Design-Center Design-Maximum 

Maximum Ratings: Values* Values 
DC Plate Voltage  700 wtaz 880 max volts 
Peak Positive-Pulse Plate Voltage#  6800omaa: 6800 max volts 
Peak Negative-Pulse Plate Voltage  -1500 max -1650 max volts 
DC Grid-No.2 (screen-grid) Voltage  200 max 220 max volts 
DC Grii>-No.1 (control-grid) Voltage  -50 max -55 max volts 
Peak Negative-Pulse Grid-No.1 Voltage   -200 max -220 max volts 
Peak Cathode Current  - max 850 max ma 
Average Cathode Current  200 max 240 max ma 
Grid-No.2 Input  3.6 max 4 max watts 
Plate DissiPATiONf  23 max 26 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200"max 200"max volts 

Bulb Temperature (At hottest point)  210 max 220 max "C 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  0.47 max megohm 
* Except as noted. 
§ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 0 Absolute-Maximum Value. Under no circumstances should this absolute value be exceeded, 
f 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. 

megohm 

ArRA SHARP-CUTOFF PENTODE rvYTv-i Ov»DO Miniature types used in television "A* 
receivers as intermediate-frequency (\ 

wV*Dw#A amplifier at frequencies up to about 45 k(2aaT>M/z)G3 

som 4cm: megacycles per second and as rf am- 15 

plifier in vhf television tuners. Tubes ci 
feature very high transconductance combined with low interelectrode capacitance 
values, and are provided with separate base pins for grid No.3 and the cathode to 
permit the use of an unbypassed cathode resistor to minimize the effects of regenera- 
tion. Type 6CB6-A has a controlled heater warm-up time for use in television re- 
ceivers employing series-connected heater strings. Outline 7B, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. For typical operation as a resistance-coupled amplifier, refer to RESIST- 
ANCE-COUPLED AMPLIFIER SECTION. 
Hbater Volts (ac/dc)  
Heater Current  
Heater Warm-up Time (Average) for 6CB6-A. 

Direct Interelectrode Capacitances: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  
* With external shield connected to cathode. 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Grid-No. 1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Without 
External 
Shield 

0.025 max 

6.3 
0.3 

11 
With 

External 
Shield* 

0.015 max 

330 max 
0 max 

See curve i 
330 max 

0 max 
2.3 max 

0.55 max 
See curve i 
200 max 
200omax 
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Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 
Cathode-Bias Resistor  56 
Plate Resistance (Approx.)  0.28 
Transconductance  8000 
Grid-No.l Voltage (Approx.) for plate current of 20   -6.5 
Grid-No.l Voltage (Approx.) for plate current of 2.8 ma and cathode-bias 

resistor of 0 ohms  -3 
Plate Current  13 
Grid-No.2 Current  3.7 0 The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 

volts 
ohms 

megohm 
/imhos 

volts 

TYPE 6C06-A E^S6.3 VOLTS 
GRID N*3 AND INTERNAL SHIELD 

CONNECTED TO CATHODE AT SOCKET. 
GRI0-N&2 VOLTSs I2S 

GRID—N*l VOLTS EC|=0 

 L L EC|=0 

300 3S0 400 PLATE VOLTS 

BEAM POWER TUBE 
Glass octal types used as horizon- 6CD6G 

( I tal deflection amplifiers in high-effi- A 
ciency deflection circuits of television 

Xy-rYe) receivers employing either transformer "^scdogb* 
nc^ coupling or direct coupling to the de- 

flection yoke. Type 6CD6-GA, Outline 25A, OUTLINES SECTION. Tubes re- 
quire octal socket. Type 6CD6-GA may be supplied with pins 1, 4, and 6 omitted. 
Vertical tube mounting is preferred but horizontal operation is permissible if pins 
No.2 and 7 are in vertical plane. Type 6CD6-G has a maximum peak positive- 
pulse plate-voltage rating (Absolute Maximum) of 6600 volts, a maximum plate- 
dissipation rating of 15 watts, and a maximum bulb-temperature rating (at hottest 
point) of 210oC. Type 6CD6-G is a DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc;  6.3 volts 
Heater Current  2.5 amperes 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate     1.1 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  22 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  8.5 pf 

Transconductance®  7700 Mmhos 
Plate Resistance (Approx.)®  7200 ohms 
Mu-Factor, Grid No.2 to Grid No.l®  3.9 0For plate and grid-No.2 volts, 175; grid-No.l volts, -30; plate ma., 75; grid-No.2 ma., 5.5. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525~line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage    700 max volts 
Peak Positive-Pulse Plate Voltage* (Absoluie Maximum)  7000"max volts 

Related type: 
25CD6GB 

Peak Negative-Pulse Plate Voltage .... 
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 Voltage 
Peak Cathode Current  
Average Cathode Current  

-1500 max 
175 max 

-200 max 
700 mox 
200 max 
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Plate Dissipation t  
Gbid-No.2 Input  
Peak Heater^Cathode Voltage: 

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

Bulb Temperature (At hottest point).... 
200 max 
200omax 
225 max 

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

For grid-resistor-bias operation  0.4? max megohm 
* The duration of the voltage pulse must not exceed T5 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ Under no circumstances should this absolute value be exceeded. 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 0 The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 600. , , 1 1 1 1 T- 1 1  | | ■' —j — 
TYPE 6CD6-GA E«>=6.3 VOLTS GRID-Ntl VOLT5=0    

molts tea *100- 

srS0-   Jias -t P--3ioo 300 400 PLATE VOLTS 
AVERAGE CHARACTERISTICS 

TYPE 6CD6-GA Ef*6.3 VOLTS GRI0-N«2 VOLTS=l7S 

6CE5 
Related type: 

3CE5 

SHARP-CUTOFF PENTODE 
Miniature type used as rf and if 

amplifier in vhf television receivers 
employing series-connected heater 
strings. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be operated 
in any position. 
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Heater Volts (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  
Plate to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

■ The dc component must not exceed 100 volts. 
Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Supply Voltage  
Grid-No.l Resistor (Bypassed)  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 35 jta  
Plate Current  
Grid-No.2 Current  

300 waa: 
150 max 

0 max 
0.5 max 

2 max 
200 max 
200mmax 

volts 
volts 
volt 

megohm 
megohm 

limhos 
volts 

0-42 SHARP-CUTOFF PENTODE 
"G/ Miniature type used in television _ . 

I\ receivers as an intermediate-frequency OClO 
jAAAtySl /©!-■•) amplifier at frequencies up to about 45 Related type: 

^ ls megacycles per second .and as an rf 3CF6 
gi 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 electrically similar to miniature type 
6CB6. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor    
Plate Resistance (Approx.)  
Transconductance  
Grid-No 1 Voltage (Approx.) for plate current of 20   
Grid-No.l Voltage (Approx.) for plate current of 2.2 ma and cathode-bias 

resistor of 0 ohms  
Plate Current  
Grid No.2 Current  

volts 
ohms 

megohm 
^rnhos 

volts 

HQcr^|)PT| MEDIUM-MU TWIN TRIODE ;t2 Miniature type used as combined 
IvClZ "-(11 vertical deflection and horizontal de- 

Gt flection oscillator in television re- Related type: 
T2 (YV-—--f,) KTl ceivers. Also used as phase inverter, ecer Pt2 is sync separator and amplifier, and re- 
sistance-coupled amplifier in radio receivers. This type has a controlled heater 
warm-up time for use in receivers employing series-connected heater strings. Except 
for the common heater, each triode unit is independent of the other. Outline 8D, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For typical operation as a resistance-coupled amplifier, 
refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current    0.6 ampere 
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Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances (Each Unit, Appro*.): 

Grid to Plate  
Grid to Cathode, Heater, and Internal Shield  
Plate to Cathode, Heater, and Internal Shield  

CLASS Ai AMPLIFIER (EocA Unit) 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation: 

For either plate  
For both plates with both units operating  

Cathode Current  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  90 
Grid Voltage  0 
Amplification Factor  20 
Plate Resistance (Approx.)  6700 
Transconductance  3000 
Grid Voltage (Approx.) for plate current of 10 pa  -7 
Plate Current for grid voltage of -12.5 volts  
Plate Current  10 
Maximum Circuit Value: 
Grid-Circuit Resistance: 

For fixed-bias operation  
* The dc component must not exceed 100 volts. 

330 max 
0 max 
4 max 

5.7 max 
22 max 

200 max 
2009max 

AVERAGE PLATE CHARACTERISTICS row EACH UNIT 

OSCILLATOR 
For operation in a 525-line, SO- 

Maximum Ratings, (Design-Maximum Values, Each Unit): 
DC Plate Voltage  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current   
Average Cathode Current  
Plate Dissipation: 

For either plate  
For both plates with both units operating  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Maximum Circuit Value: 
Grid-Circuit Resistance  
■ The dc component must not exceed 100 volts. 

■frame system 
Vertical 

Deflection 
Oscillator 
330 max 

-440 max 
77 max 
22 max 

4 max 
5.7 max 
200 max 
200 "wax 

Horizontal 
Deflection 
Oscillator 

330 max 
-660 max 

330 max 
22 max 

4 max 
5.7 max 
200 max 
200 "max 
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MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6CG8 
Miniature types used as combined _ _ _ _ . 

ptoap oscillator and mixer tubes in television QC wO A 
1yL K receivers utilizing an intermediate fre- Related type: 

gt oip quency in the order of 40 megacycles sees per second. When used in an AM/FM 
receiver, the triode unit is used as an oscillator for both sections. In the AM section, 
the pentode unit is used as a high-gain pentode mixer; in the FM section, the 
pentode unit is used either as a pentode mixer or as a triode-connected mixer de- 
pending on signal-to-noise considerations. Type 6CG8-A has a controlled heater 
warm-up time for use in television receivers employing series-connected heater 
strings. Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 
0.45; warm-up time (average) for 6CG8-A, 11 seconds. Maximum ratings, char- 
acteristics, and typical operating values are the same as those of miniature type 
6X8. For curves of average characteristics, see type 6X8. The 6CG8 is a DISCON- 
TINUED type listed for reference only. 

Rslated type: 
5CG8 

Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  
Grid to Cathode, Heater, and Pentode Grid No. 3  
Plate to Cathode, Heater, and Pentode Grid No. 3  

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. .. 

Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  
Heater to Cathode  0 With external shield connected to cathode, except as noted. 
• With external shield connected to plate. 

Without With External External Shield Shield0 

1.5 1.5 
2 2.4 0.5 1 

0.04 max 0.02 max 
4.6 4.8 0.9 1.6 

0.05 max 0.04 max 0.05 max 0.008 max 
6.5 6.5* 

H Hr!ils KP MEDIUM-MU TRIODE— 
0<=^5© SHARP-CUTOFF PENTODE P\Gtp 

Miniature type used in a wide ACI-lft 
pp_l/ C 0t variety of applications in television OVpiIO 

receivers. The pentode unit is used as 
Qj © an if amplifier, video amplifier, age 

KT PT amplifier, or reactance tube.The triode 
unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of average 
plate characteristics, refer to type 6AN8. The pentode-unit curve for the 6AN8 
applies for this type except that grid No.3, heater, and internal shield (pin 5) are 
connected to ground. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield  
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield  

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 

Triode Grid to Pentode Plate  
Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 Supply Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid No.3  
Grid-No.2 Supply Voltage  
Grid Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.1 Voltage (Approx.) for plate current of lOjua  
Plate Current  
Grid-No.2 Current  

Triode Unit Pentode Unit 
300 max 300 max volts — 0 max volts 

- 300 max volts 
- See curve page 70 
0 max 0 max volts 

2.6 max 2 max watts 
_ 0.5 max watt 
- See curve page 70 

200 max A max volts 
200° max 0 max volts 

200 200 volts 
-Connected to ground atsocket - 150 volts 

-6 _ volts - 180 ohms 
19 - 

5750 300000 ohms 
3300 6200 ^mhos 
-19 -8 volts 

13 9.5 ma 
2.8 ma 

0.5 max 0.25 max megohm 
1.0 max 1.0 max megohm 

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

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode bias operation  1.0 max 1.0 max megohm 

0 The dc component must not exceed 100 volts. 
* The heater-cathode voltage should not exceed the value of the operating cathode bias because the 
voltage between the heater and cathode is also applied between the cathode and grid No.3. The net 
result is to make grid No.3 negative with respect to cathode with possible change in tube characteristics. 
* If either unit is operating at maximum rated conditions, grid No.l-circuit resistance for both units 
should not exceed the stated values. 

LOW-MU TRIODE 
Glass octal type used as a vertical-deflec- ^5>)P 

tion-amplifier tube in television receivers. Out- 
line 14E, OUTLINES SECTION. Tube requires GQ/ \ 
octal socket. Heater volts (ac /dc), 6.3; amperes, I 
1.25. Characteristics as class Ai amplifier: plate I r"""l J_ 
volts, 250; grid volts, -28; plate ma., 40; am- 
plification factor, 6.6; plate resistance (approx.), ^>1 
1200 ohms; transconductance, 5500 /nnhos. 
Maximum ratings as vertical defiection ampli- 

fier (for operation in a 525-line, 30-frame system): dc plate volts, 550 max; peak positive-pulse plate 
volts, 2000 max; peak negative-pulse grid volts, 250 max; peak cathode ma., 350 max; average cathode 
ma., 100 max; plate dissipation, 12 max watts; peak heater-cathode volts, 200 max (the dc component 
must not exceed 100 volts). This type is used principally for renewal purposes. 

POWER PENTODE 
Miniature type used in output &2 (JVy 

stage of video amplifier of television 
receivers and as wide-band amplifier L/Scs 
tube in industrial and laboratory equip- ' 
ment. Outline 8D. OUTLINES SEC- k o, 

TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.65 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate    0.12 pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 11 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  5.5 pf 

CLASS Ar AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
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Grid-No.3 (suppressor-grid) Voltage, Positive Value. 
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

0 max 
300 max 
150 max 
-50 max 

0 max 
7.5 max 
1.7 max 
100 max 
100 max 
200 max 

Typical Operation: 
Plate Voltage  
Grid No.3 and Internal Shield Connected to cathode j 
Grid-No.2 Voltage  150 
Grid-No.l Voltage  -3 
Peak AF Grid-No.l Voltage  3 
Zero-Signal Plate Current  30 
Maximum-Signal Plate Current  31 
Zero-Signal Grid-No.2 Current  7 
Maximum-Signal Grid-No.2 Current  7.2 Plate Resistance (Approx.)  0.09 
Transconductance  11000 
Grid-No.l Voltage (Approx.) for plate current of 10 ^a  -14 
Load Resistance  7500 
Total Harmonic Distortion  8 
Maximum-Signal Power Output  2.8 
Typical Operation in 4-Mc-&andwidth Video Amplifier: 
Plate Supply Voltage  300 
Grid No.3 and Internal Shield Connected to cathode t 
Grid-No.2 Supply Voltage  300 
Grid-No.l Bias Voltage  -2 
Grid-No.l Signal Voltage (Peak to Peak)  3 
Grid-No.2 Resistor  24000 
Grid-No.l Resistor  0.1 
Load Resistor  3900 
Zero-Signal Plate Current  30 
Zero-Signal Grid-No.2 Current   7.0 
Voltage Output (Peak to Peak)  132 
Maximum Circuit Values: 
Grid-No.l Circuit Resistance: 

For fixed-bias operation  0.1 max 
For cathode-bias operation  0.5 max 

AVERAGE CHARACTERISTICS 
w TYPE 6CL6 5 tf s fe.3 VOLTS —30 t GRID NS3 AND INTERNAL SHIELD < CONNECTED TO CATHODE AT 3 SOCKET. .. d GRID - NS 2 VOLTSslSO -20 j , . 1 1  

r—i *4 

jjCl EC 1=12 

vX ^ 

t~r.RlD-N.| VOLTS Eci'g 0 " 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF TETRODE 
Miniature types used as combined 

vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 8B,OUTLINES 
SECTION. Tubes require miniature 

6CL8 

Related type*: 
5C18A, 19CL8A 
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nine-contact socket and may be mounted in any position. For maximum ratings 
as class A, amplifier, see type 6U8-A. Type 6CL8 is a DISCONTINUED type 
listed for reference only. Heater volts (ac/dc), 6.3; amperes, 0.45; warm-up time 
(average), 11 seconds. 

CLASS A, AMPLIFIER 
Characteristics: TYtode Unit Tetrode Unit 
Plate Supply Voltage  125 125 volts 
Grid-No.2 (Screen-Grid) Voltage  - 125 volts 
Grid-No.l Voltage  -1 -1 volt 
Amplification Factor  40 - 
Plate Resistance (Approx.)  0.005 0.2 megohm 
Transconductance  8000 6500 /rnihos 
Grid-No.l Voltage (Approx.) for plate current of 20 pa  -9 -9 volts 
Plate Current  14 12 ma 
Grid-No.2 Current  - 4 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

125 125 volts — 125 volts 
-1 -1 volt 
40 — 

0.005 0.2 megohm 
8000 6500 /imhos 

-9 -9 volts 
14 12 ma 

4 ma 

0.5 max 0.25 max megohm 
1 wiax 1 max megohm 

BEAM POWER TUBE "0-^®°' 
Miniature type used as vertical ci^Tj 

ACAA6 deflection amplifier in television re- ^-r^:::jjT^K,G3 ceivers and as audio power amplifier (H IT 
in radio and television receivers. Out- NC NC 

line 8D,OUTLINES SECTION. Tube 4^ 
requires miniature nine-contact socket and may be mounted in any position. For 
typical operation and maximum circuit values as class Ai amplifier, refer to type 
6V6-GT. For curves of average plate characteristics, refer to type 6AQ5-A. 
Heater Voltage (ac/dc)  
Heater Current  
Amplification Factor*  
Plate Resistance (Approx.)*. 
Transconductance*  
* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.l volts, 
No.2 ma;, 49.5. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grio-No.2 (screen-grid) Voltage  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

6.3 volts 
0.45 ampere 

9 8 
1960 ohms 
5000 ^mhos 

-12.5; plate and grid- 

315 max 
285 max 

2 max 
12 max 

200 max 
200mmax 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

.. _ Triode Maximum Ratings, (Design-Center Values): Connection0 

DC Plate Voltage   315 max 
Peak Positive-Pulse Plate VoltageT (Absolute Maximum).. 2000Amax 
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage . -250 max 
Peak Cathode Current  120 max 
Average Cathode Current  40 max 
Plate Dissipation    9 max 
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200Bmaa: 

-250 max 
120 max 
40 max 

9 max 

200 max 
200mmax 

Pentode 
Connection 

315 max 
2000*max 

285 max 
-250 max 

120 max 
40 max 

8 max 
1.75 max 
200 max 
200"max 

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

For cathode-bias operation  2.2 max 2 .2 max megohms 
0 Grid No.2 connected to plate. 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. A Under no circumstances should this absolute value be exceeded. 
* The dc component must not exceed 100 volts. 
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Technical Data 

MEDIUM-MU DUAL TRIODE 
<Tl®Ap--2}uYi)CT' Miniature type used as combined . _ . . _ 
 rnl vertical deflection oscillator and vertical OCAA/ 

ncCD^! A®ctj deflection amplifier in television receiv- Raiaiad type: 
0^ "0 ers employing series-connected heater «CM7 

Pt2 rt2 strings. Unit No.l is used as a conven- 
tional blocking oscillator in vertical deflection circuits, and unit No.2 as a vertical 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-up Time (Average)  
Direct Interelectrode Capacitances (Approx.): 

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

Unit No.l 
3.8 

2 
0.5 

CLASS Ai AMPLIFIER 
Characteristics: [ 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 pa.  
Plate Current  
Plate Current for grid voltage of -10 volts  

Unit No.l Unit No.2 200 250 volts 
-7 -8 volts 
21 18 

10500 4100 ohms 
2000 4400 jimhos -14 - volts 

5 20 ma 1 - ma 

AVERAGE CHARACTERISTICS UNIT Ntl 
TYRE 6CM7 

VOLTS 
UNIT NS 2 eROUNOKft 

300 400 PLATE VOLTS 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-Une, 30-frame system 

Unit No.2 
Amplifier 
550 max 

2200 max 
-220 max 

77 max 
22 max 

6 max 

Oscillator 
550 max volts 

volts 
volts 

ma 
ma 

watts 

-220 max 
77 max 
17 max 

1.45 max 
200 max 
2004max 

200 max volts 
2004maa; volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation 2.2 max 1.0 max megohms 
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For cathode-bias operation .... 
For grid-resistor-bias operation. 

2.2 max 
2.2 max 

2.5 max megohms 
megohms 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS UNIT Nia 

■■■pgjMMHBfian 

3 

mm 

mm, 

HIGH-MU TRIODE—. H " ^ 
SHARP-CUTOFF PENTODE Kp 

Miniature type used in variety of °|p 

Ov«fV\o applicationsintelevisionreceivers.The fiMV-' 'y/JtT) 
Related type: pentode unit is used as an intermedi- 

scms ate-frequency-amplifier, a video-am- pGj T?) 
plifier, an age-amplifier, or as a react- T 0T 

ance tube. The triode unit is used in sweep-oscillator, sync-separator, syn .-clipper, 
and phase-splitter circuits. Outline 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages lip to 150 volts  
For grid-No.2 voltages between 150 and 300 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Triode Unit Pentode Unit 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 10 ^a. 
Plate Current  
Grid-No.2 Current  

200 maa: 
200Bmax 

300 max volts 
300 max volts 

See curve page 70 
0 max volts 
2 max watts 

0.5 max watt 
See curve page 70 

200 max volts 
200Bmax volts 



Technical Data 

6CN7 
Related type: 

8CN7 

Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: Triode Unit Pentode Unit For fixed-bias operation  0.25 max 0.25 max megohm 

For cathode-bias operation  1 max I max megohm 
■ The dc component must not exceed 100 volts. 

H 
twin-diode-high-mu triode 

'SSfehTL Miniature type used as combined - 
(Smv11 s* /T) horizontal phase detector and react- OCN/ 

ance tuhe in television receivers em- Related type: 
^hm ployingseries-connectedheaterstrings. scnz 

The triode unit is used in sync-sepa- 
rator, sync-amplifier, or audio amplifier circuits. Outline 8B, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. For typical operation of triode unit as resistance-coupled amplifier, refer 
to RESISTANCE-COUPLED AMPLIFIER SECTION. For curve of average 
plate characteristics for triode unit, refer to type 6T8-A. Heater volts (ac/dc), 6.3 
(series), 3.15 (parallel); amperes, 0.3 (series), 0.6 (parallel); warm-up time (aver- 
age), 11 seconds. 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximuni Ratings, (Design-Maximum Values): 
Plate Voltage  330 max volts 
Grid Voltage, Positive-bias value  0 max volts 
Plate Dissipation  1.1 max watt 
Peak Heater-Cathode Voltage: Heater negative with respect to cathode  200 max volts 

Heater positive with respect to cathode  200Bmax volts 

330 max 
0 max 

1.1 max 
200 max 
200"max 

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance lApprox.). 
Transconductance  
Plate Current  

100 250 volts 
-1 -3 volts 
70 70 

54000 58000 ohms 
1300 1200 /imhos 
0.8 1 ma 

5.5 max ma 

6CQ4 

DIODE UNITS 
Maximum Ratings, (Design-Maximum Values): 
Plate Current (Each Unit)    5.5 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"max volts 

■ The dc component must not exceed 100 volts, 
p 

i< HALF-WAVE VACUUM RECTIFIER 
A Octal type used as damper tube - _. 

r\ /v in horizontal-deflection circuits of tele- OCQ4 
ic^\. vision receivers. Outline 14F, OUT- 

LINESSECTION.Tuberequiresoctal 
H socket and may be mounted in any 

position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. It is espe- 
cially important that this tube, like other power-handling tubes, be adequately 
ventilated. Heater volts (ac/dc), 6.3; amperes, 1.6. 

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

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Current"  5500 max volts 
Peak Plate Current  1200 max ma 
DC Plate Current  190 max ma Plate Dissipation  6 .5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode    5500#max volts 
Heater positive with respect to cathode  300amax volts 

5500 max 
1200 max 

190 max 
6.5 max 

215 
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Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma  25 volts 
■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 900 volts. D The dc component must not exceed 100 volts. 

ATR MEDIUM-MU TRIODE— H 
SHARP-CUTOFF TETRODE 

- Miniature type used in a wide C2tr(3)^_Cj~^©,s 

OGCjtO variety of applications in color and 
Related type: black-and-white television receivers 

5CQ8 employing series-connected heater (y*— 
strings. Especially useful as combined pT gt 

vhf oscillator and mixer in tuners of television receivers utilizing an intermediate 
frequency in the order of 40 megacycles per second. The tetrode unit is used as a 
mixer, video if amplifier, or sound if amplifier tube. The triode unit is used in vhf 
oscillator, phase-splitter, sync-clipper, sync-separator, and rf amplifier circuits. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average). 

Direct Interelectrode Capacitances: 5 
Triode Unit: 

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

Tetrode Unit: 
Grid No.l to Plate  0 
Grid No.l to Cathode, Heater, Grid No.2 and Internal 

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

Tetrode Plate to Triode Plate  
Heater to Cathode (Each Unit)  
■ With external shield connected to cathode of unit under test, 
t With external shield connected to ground. 

CLASS A, AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): T\ 
Plate Voltage   
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value.. 
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts .... 

Grid Input  
Peak Heater-Cathode Voltage: 

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

Without 
External 
Shield 

5.0 
2.5 

0.07 max 
3.0 

0 max 
3.1 max 

200 max 
200* max 

Characteristics: 
Plate-Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 100 pa. 
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

* The dc component must not exceed 100 volts. 

0.5 max 
1.0 max 

6.3 
0.45 

11 
With 

External 
Shield9 

5.0 
3.3 

0.01 max 
3. Of 

Tetrode Unit 
330 max volts 
330 max volts 

See curve page 70 
0 max volts 

3.2 max watts 
0.7 max watt 
See curve page 70 

watt 
200 max volts 
200* max volts 

0.25 max megohm 
1.0 wax megohm 
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HQ_J2)Pp DIODE—REMOTE-CUTOFF 
PENT0DE ArpA Miniature type used as combined OV«lvO 

detector and audio amplifier in auto- Related type: 
P mobile and ac-operated radio receivers. ' 2CR6 

(jJ The diode unit is used as an AM de- 
K'G3p tector, and the pentode unit as an 

automatic-volume-controlled audio amplifier. Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.3. 

PENTODE UNIT AS CLASS A! AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 wax volts 
Grid-No.2 (screen-grid) Voltage  See curve page 70 
Grid-No.2 Supply Voltage  300 wax volts 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 wax volts 
Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 10 Mflihos. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation   
For cathode-bias operation  

DIODE UNIT 
Maximum Rating, (Design-Center Value): 
Plate Current  

0.3 wax watt 
See curve page 70 

100 wax volts 
100 wax volts 

250 volts 
100 volts 
-2 volts 

0.8 megohm 
2200 pmhos 
9.6 ma 
2.6 ma 
-32 volts 

0.25 wax megohm 
1.0 wax megohm 

PRENTAGRID AMPLIFIER 
H Miniature type used as a gated 

amplifier in television receivers. In OCbO 
G3 such service, it may be used as a com- Related type»: 

bined sync separator and sync clipper. 3CS6, 4CS6 
Outline 7B, OUTLINES SECTION. 

Tube requires miniature seven-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.3. 

CLASS Ai AMPLIFIER 
Characteristics: 
Plate Voltage  100 100 volts 
Grids-No.2-and-No.4 Voltage  30 30 volts 
Grid-No.3 Voltage  -1 0 volt 
Grid-No.l Voltage  0 -1 volt 
Plate Resistance (Approx.)  0.7 1 megohm 
Grid-No.3-to-Plate Transconductance  1500 - /xmhos 
Grid-No.l-to-Plate Transconductance  - 1100 Mmhos 
Plate Current  0.8 1.0 ma 
Grids-No.2-and-No.4 Current  5.5 1.3 ma 
Grid-No.3 Voltage (Approx.) for plate current of 50 #xa.... -2.2 - volts 
Grid-No.l Voltage (Approx.) for plate current of 50 ^a.... - -2.5 volts 

GATED AMPLIFIER SERVICE 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 wax volts 
Grids-No.2-and-No.4 Supply Voltage  300 wax volts 
Grids-No.2-and-No.4 Voltage  See curve page 70 
Plate Dissipation    1 max watt 
Grids-No.2-ani>-No.4 Input: 

For grids-No.2-and-No.4 voltages up to 150 volts  1 wax watt 
For grids-No.2-and-No.4 voltages between 150 and 300 volts  See curve page 70 

Cathode Current  14 wax ma 

300 wax 
300 wax 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  
Grid-No.3-Circuit Resistance  
■The dc component must not exceed 100 volts. 

200 max 
200Bmax 

2.2 max megohms 

MEDIUM-MU DUAL TRIODE 
Mf+e-m Miniature type used as combined (Am-*- -J-w?) 
OG5/ vertical deflection oscillator and verti- GT*f(f 1) ^ 
Related type: cal deflection amplifier in television re- (SasC'V//® 

scsr ceivers employing series-connected NC Kti 
heater strings. Unit No.l is used as a pT2 

conventional blocking oscillator in vertical deflection circuits, and unit No.2 as a 
vertical deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.6; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Characteristics: Unit No. 1 Unit No. 2 
Plate Voltage  250 250 volts 
Grid Voltage  -8.5 -10.5 volts 
Amplification Factor  17 15.5 
Plate Resistance (Approx.)  7700 3450 ohms 
Transconductance  2200 4500 /*mhos 
Grid Voltage (Approx.) for plate current of 10 ixa  -24 - volts 
Grid Voltage (Approx.) for plate current of 50 na.  - -22 volts 
Plate Current  10.5 19 ma 
Plate Current for grid voltage of-16 volts  - 3 ma 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Unit No. 1 Unit No. 2 
Maximum Ratings, (Design-Center Values): Oscillator Amplifier 
DC Plate Voltage.      500 max 500 max volts 
Peak Positive-Pulse Plate Volt age t (Absolute Maximum) - 2200Amax volts 
Peak Negative-Pulse Grid Voltage  -400 max -250 max volts 
Peak Cathode Current  70 max 105 max ma 
Average Cathode Current  20 max 30 max ma 
Plate Dissipation  1.25 max 6.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200"max 200Bmax volts 

Unit No. 2 
250 

-10.5 
15.5 
3450 
4500 

Unit No. 1 Unit No. 2 
Oscillator Amplifier 

500 max 500 max volts - 2200 Amax volts -400 max -250 max volts 70 max 105 max ma 20 max 30 max ma 1.25 max 6.5 max watts 
200 max 200 max volts 
200"max 200Bmax volts 

Maximum Circuit Values: 
Grid-Circuit Resistance  2.2 max 2.2 max megohms 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. A Under no circumstances should this absolute value be exceeded. 
■ The dc component must not exceed 100 volts. 

BEAM POWER TUBE H0—0°' 
Miniature type used in the audio /jy' 

output stage of television receivers. HH\ Iz—ipfW02 

OLUD Outline 7C, OUTLINES SECTION. )h) 
Related types: Tube requires miniature seven-contact 

12CU5/12C5, i/cus socket and may be mounted in any 
position. 03 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  

volts 
amperes 

150 max volts 
218 
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Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value. 
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
" The dc component must not exceed 100 volts. 
Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

Refer to type 6BQ6GTB/6CU6 

130 mar volts 
0 mar volts 
7 mar watts 

1.4 max watts 
200 mar volts 
200"mar volts 
220 mar oc 

120 volts 
110 volts 
-8 volts 

8 volts 
49 ma 
50 ma 

4 ma 
8.5 ma 

10000 ohms 
7500 umhos 
2500 ohms 

10 per cent 
2.3 watts 

0.1 mar megohm 
0.5 mar megohm 

6CU6 

H h K(> MEDIUM-MU TRIODE— 
0^© SHARP-CUTOFF PENTODE 

P Miniature type used in a wide 
O^lllvariety applications in color and 6CU8 

w television receivers employing series-connected heater 
15 strings. The pentode unit is used as an 

if amplifier, a video amplifier, an age amplifier, and a reactance tube. The triode 
unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of plate 
characteristics for pentode unit, refer to type 6AN8. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.45 ampere 
Heater Warm-up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  16 pf 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield  1.9 pf 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield  1.6 pf 

Pentode Unit: Grid No.l to Plate  0.025 mar pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and 

Internal Shield  7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and In- 

ternal Shield  2.4 pf 
Pentode Grid No.l to Triode Plate  0.03 mar pf 
Pentode Plate to Triode Plate  0.07 mar pf 

2.4 
0.03 mar 
0.07 mar 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 Supply Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode   

Triode Unit 
330 mar 

0 mar 
2.8 mar 

200 mar 
200omar 

Pentode Unit 
330 mar volts 
330 mar volts 

See curve page 70 
0 mar volts 

2.3 mar watts 
0.55 mar watt 

See curve page 70 
200 mar volts 
200omar volts 



RCA Receiving Tube Manual 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 20 n&  
Plate Current  
Plate Current for grid-No.1 voltage of -3 volts and cathode- 

bias resistor of 0 ohms   
Grid-No.2 Current  
0 The dc component must not exceed 100 volts. 

Triode Unit Pentode Unit 
125 125 volts - 125 volts -1 - volts _ 56 ohms 24 - 

4100 170000 ohms 5800 7800 Mmhos 
-19 -8 volts 

17 12 ma 
_ -1.6 ma - 3.8 ma 

6CW4 
Related types: 
2CW4, 13CW4 

HIGH-MU TRIODE 

Nuvistor type used as a grounded- 
cathode, neutralized rf amplifier in vhf 
tuners of television and FM receivers. 
Outline 1, OUTLINES SECTION. 
Tube requires nuvistor socket and may 
be operated in any position. 

© 

aari 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  
Grid to Cathode, Heater, and Shell  
Plate to Cathode, Heater, and Shell  
Plate to Cathode  
Heater to Cathode  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Supply Voltage  
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Peak positive value  

Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

300omaa; 
135 max 
55 max 

0 max 
1.5 max 

15 max 
100 max 
100 max 

220 

AVERAGE PLATE CHARACTERISTICS 
TYPE 6CW4 
Ef *6.3 VOLTS 

120 160 PLATE VOLTS 200 240 
92CM-I0524TI 



Technical Data 

Characteristics and Typical Operation: 
Plate Supply Voltage  
Grid Supply Voltage  Cathode-Bias Resistor  
Grid Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 >ia. 
Plate Current  

110 70 volts 
0 0 volts 130 - ohms - 47000 ohms 

65 68 
6600 5440 ohms 
9800 12500 umhos 

-4 — volts 
7 7.2 ma 

Maximum Circuit Values: 
Grid-Circuit Resistance:- 

For fixed-bias operation  0.5 max megohm 
For cathode-bias operation  2.2 max megohms 

0 A plate supply voltage of 300 volts may be used provided that a sufficiently large resistor is used in 
the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 
■ For operation at metal-shell temperatures up to 135° C. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

E^flYz)G|p Miniature type used in television ^ V O 
receiver applications. Pentode unit is O^yVO 

J/^Up used as video amplifier; triode unit is Related type: 
used in sound intermediate-frequency scxa 

T Pp amplifier, sweep-oscillator, sync-sep- 
arator, sync-amplifier, and sync-clipper circuits. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.75. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values); 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  Transconductance  
Grid-No.1 Voltage (Approx.) for plate current of 100 /*&• 
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

Triode Unit 
330 max 

200 max 
200mmax 

Pentode Unit 
330 max volts 
330 max volts 
See curve page 70 

0 max volts 
5 max watts 

1.1 max watts 
See curve page 70 

200 max volts 
200 "max volts 

150 200 volts _ 125 volts 
150 68 ohms 
40 — 

8700 70000 ohms 
4600 10000 umhos 

-5 -8.5 volts 
9.2 24 ma 

" 
5.2 ma 

0.5 max 0.25 max megohm 
1 max 1 max megohm 

SHARP-CUTOFF TETRODE 
Miniature type used as rf ampli- 

fier in vhf tuners of television receivers. 
Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 

6CY5 
Related types: 

2CY5, 3CY5, 4CY5 
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Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx,)0: 

Grid-No. 1 to Plate  
Grid-No.l to Cathode, Heater, Grid No.2, and Internal Shield. 
Plate to Cathode, Heater, Grid No.2, and Internal Shield  0 With external shield connected to cathode. 

CLASS kx AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Cathode Current  
Grid-No.2 Input: 

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

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 20 ^a. 
Maximum Circuit Value: 
Grid-No. 1-Circuit Resistance  

100 max 
100 max 

0.5 max megohm 

AVERAGE CHARACTERISTICS 

N - N£ I VOLTS Ecr"*-0 

type 6CY5 
Ef - 6.3 VOLTS 
GRID-NJt 2 VOLTS >00 

120 ISC PLATE VOLTS 

DUAL TRIODE 
j, f+yt-j Miniature type used as combined IIIPPgti 
Owl/ vertical oscillator and vertical de- ^ (Tr—■ 
Related type: flection amplifier in television receiv- 

iicy/ ers. Unit No.l is a high-mu triode p 
unit used as a blocking oscillator in 2 2 

vertical deflection circuits, and unit No.2 is a low-mu triode unit used as a vertical 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.75. 
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CLASS A, AMPLIFIER 
Characteristics: 
Plate Supply Voltage  
Grid Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10 jua  
Grid Voltage (Approx.) for plate current of 200 /ja  
Plate Current  
Plate Current for grid voltage of -30 volts  

Unit No.l Unit No.2 
250 150 volts 
-3 - volts — 620 ohms 
68 5 

52000 920 ohms 
1300 5400 jtmhos 
-5.5 - volts - -40 volts 

1.2 30 ma 
3.5 ma 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, SO-frame system 

)esign-Maximum Vallies): Osciila/or* 
  350 max 

Maximum Ratings, (Design-Maximum Values) 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

200 max 
200"mox 

Unit No.2 
Amplifier 
350 max 

1800 max 
-250 max 

120 max 
35 max 

5.5 max 
200 max 
200mmax 

Maximum Circuit Values: 
Grid-Circuit Resistance  2.2 max 2.2tmaa: megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts, 
t For cathode-bias operation. 

^ BEAM POWER TUBE 

^®(k{zzzT 3 Miniature type used as a vertical - c 
pinypzqj Lv deflection amplifier in high-efficiency 

/^ic deflection circuits of television receiv- Related type: 
 aJ) ers utilizing picture tubes having diag- sczs 

02 p onal deflection angles of 110 degrees 
and operating at ultor voltages up to 18 kilovolts. Also used in the audio output 
stage of television and radio receivers. This type has a controlled heater warm-up 
time for use in receivers employing series-connected heater strings. Outline 8E, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)   6.3 volts 
Heater Current  0.45 ampere 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to Plate  0.4 max pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  9 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  6 pf 

Plate Resistance (Approx.)*  0.073 megohm 
Transconductance*  4800 nmhos 

Grid No.l to Plate  0.4 max 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  9 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  6 

late Resistance (Approx.)*  0.073 
ransconductance*  4800 
Plate and grid-No.2 volts, 250; grid-No.1 volts, -14; plate ma., 46; grid-No.2 ma., 4.6. 

pf 
pf 
pf 

megohm 
^mhos 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Grid-No.2 (screen-grid) Voltage   
Peak Negative-Pulse Grid-No. 1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation   
Grid-No.2 Input   
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)   

350 max 
2200 max 
315 max 

-275 max 
155 max 

45 max 
10 max 

2.2 max 
200 max 
200Amax 
250 max 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.5 max megohm 
For cathode-bias operation  1.0 max megohm 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 

6D8G 

REMOTE-CUTOFF PENTODE C2(|V_44)S3 

Glass type used in rf and if stages of radio re- —\ jV>gi 
ceiversemployingavc. Outline 24A,OUTLINES L"~ ,/V"-\ 

f.TSf. SECTION. Tube requires six-contact socket. 7"^—tCOk 
Except for interelectrode capacitances, this type V yv J 15 

is identical electrically with type 6U7-G. Refer 
to type 6SK7 for application information. mT Tft) 
Heater volts (ac/dc), 6.3; amperes, 0.3. This H H 

type is used principally for renewal purposes. 
SHARP-CUTOFF PENTODE 

Glass type used as detector or amplifier in I 
6D7 radio receivers. Outline 24A, OUTLINES SEC- *-1/ ZZzA jy-v TION. Heater volts (ac/dc), 6.3; amperes, 0.3. p(!X 

For electrical characteristics, refer to type 6J7. 
Type 6D7 is a DISCONTINUED type listed "Tt) 
for reference only. ^ 

PENTAGRID CONVERTER 
Glass octal type used in superheterodyne —1 /\T)C2 

circuits. Outline 23, OUTLINES SECTION. 
6D8G Tube requires octal socket. Heater volts (ac/dc), I L>. 6.3; amperes, 0.15. Except for interelectrode 

capacitances and heater rating, the 6D8-G is 
similar electrically to type 6A8-G. Type 6D8-G (j)' " V®) 
is a DISCONTINUED type listed for reference no k 
only. p 

HALF-WAVE VACUUM RECTIFIER 
_ _ _ . Glass octal type used as damper \ 
6DA4 tube in horizontal-deflection circuits ^4 . 
Related type- of television receivers. Outline 14C, h 

17D4 OUTLINES SECTION. Tube re- 
quires octal socket and may be mounted 10 H 

in any position. May be supplied with pin No.l omitted. Socket terminals 1, 2, 4, 
and 6 should not be used as tie points. It is important that this tube, like other 
power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; am- 
peres, 1.2. 

DAMPER SERVICE 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Current*  4400 max volts 
Peak Plate Current  900 max ma 
DC Plate Current  155 max ma Plate Dissipation  5.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  4400*max volts 
Heater positive with respect to cathode  300*max volts 

• The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 11 The dc component must not exceed 900 volts. A The dc component must not exceed 100 volts. 

BEAM POWER TUBE "0;^®°' 
. _ _ _ Miniature type used as vertical- G|(<|y®5Z/>W7)K'G3 

ODD*) deflection-amplifier tube in television 
receivers. Outline 8D, OUTLINES k,G30v7^v^A5)ic 
SECTION, except all vertical dimen- 
sions of this type are 1/8 inch greater. cz p 

6DA4 
Related type: 

17D4 

4400 max 
900 max 
155 max 
5.5 max 

4400*max 
300*max 
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Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.2. Except for heater ratings, this type is iden- 
tical with miniature type 12DB5. 

SHARP-CUTOFF PENTODE 
02 Miniature type used in the gain- 

J\ "-jx) controlled picture if stages of color tele- 0LJn»0 
kvSAA vision receivers. It is also used as a 

1 s radio-frequency amplifier in the tuners Gi of such receivers. Outline 7B, OUT- 
LINES SECTION. Tube requires seven-contact miniature socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances: 

Grid No.l to Plate  0.02 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  2 pf 

0.02 max 
6.5 

2 

volts 
volts 
volts 

page 70 
volts 

watts 

CLASS A^MPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
Grid-No.3 (suppressor-grid) Voltage, Positive value  0 max volts 
Grid-No.2 Supply Voltage  300 max volts 
Grid-No.2 (screen-grid) Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Plate Dissipation  2 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 

Characteristics: 
Plate Supply Voltage  200 volts 
Grid No.3 Connected to cathode at socket Grid-No.2 Supply Voltage   150 volts 
Cathode-Bias Resistor  180 ohms 
Plate Resistance (Approx.)  0.5 megohm Transconductance  5500 umhos 
Grid-No.l Voltage (Approx.) for transconductance of 50 jimhos  -12.5 volts 
Plate Current  9 ma 
Grid-No.2 Current   3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1.0 max megohm 0 The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
"I   ! ^ 1 1 1 ^ To—\ 1 1 ' 1 1 1 1   2 type 6DC6 ^ tf = e.3 VOLTS  / 0RI0-N*3 VOLTS *0  / GR1D-NI2 VOLTS "ISO 

0.25 max 
1.0 max 

megohm 
megohm 

CRIO-N*!. VOLTS Eci—l" 

SO 100 ISO 200 2SO 300 3S0 PLATE VOLTS 92CM-S330TI 
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TWIN DIODE— 
SEMIREMOTE-CUTOFF PENTODE 

m Miniature type used as rf- and 
ODCO if-amplifier tubes in radio and tele- 

vision receivers. Outline 8D, OUT- 
LINESSECTION.Tuberequiresnine- 
contact socket and may be mounted 

in any position. Heater volts (ac/dc)f 6.3; amperes, 0.3. 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Supply Voltage  
Plate Voltage  
Grid-No.2 Voltage: 

With plate current greater than 8 ma  
With plate current less than 4 ma  

Cathode Current  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

550 max 
300 max 
125 max 
300 max 

16.5 max 
0^45 max 
2.25 max 

100 max 
100 max 

Characteristics: 
Plate Voltage  
Grid No.3  
Grid-No.2 Voltage  
Grid-No.l Voltage... .;  
M/x-Factor, Grid No.2 to Grid No.l  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Transconductance, at grid-No.l voltage of -20 volts. 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  

200 250 volts 
Connected to cathode at socket 

100 100 volts 
-1.5 -2 volts 

20 20 
0.6 1 megohm 

4500 3800 ^mhos 
11 9 ma 

3.3 2.7 ma 
120 200 /jmhos 

3 max megohms 

DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current  
Average Plate Current  

200 max 
5 max 

0.8 max 

HALF-WAVE VACUUM RECTIFIER K 

. _ _ . Glass octal type used as damper l 
ODC4 tube in horizontal-deflection circuits A x*—, 
Related types: of television receivers. Outline 14F, 
17DE4,22DE4 OUTLINES SECTION. Tube re- 

quires octal socket and may be oper- h 
ated in any position. Socket terminals 1, 2,. 4, and 6 should not be used as tie points. 
It is important that this tube, like other power-handling tubes, be adequately 
ventilated. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  
Cathode to Plate and Heater  
Heater to Cathode  

volts 
amperes 

DAMPER SERVICE 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  
Peak Plate Current  
DC Plate Current  
Plate Dissipation  

5500 max 
1100 max 

180 max 
6.5 max 
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Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5500"7»ax volts 
Heater positive with respect to cathode   300*maa; volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma  34 volts 
# the duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-linc, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 900 volts. 
• The dc component must not exceed 100 volts. 

SHARP-CUTOFF PENTODE 
h(3Y Miniature type used in the gain- - _ _ . 

controlled picture if stages of television ODCO 
0^I/\ yOc receivers utilizing an intermediate fre- Related type: K it quency in the order of 40 megacycles 4DE6 

Sp per second. Also used as an rf amplifier 
in vhf television tuners. This tube features very high transconductance combined 
with low interelectrode capacitance values, and is provided with separate base pins 
for grid No.3 and cathode to permit the use of an unbypassed cathode resistor to 
minimize the eifects of regeneration. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc) . 
Heater Current  

Without 
External 

Direct Interelectrode Capacitances: Shield Shield* 
Grid No.1 to Plate  0.025 max 0.015 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  6.5 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  2 3 pf 
* With external shield connected to cathode. 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  330 max volts 
Grid-No.3 (suppressor-grid) Voltage, Positive value  0 max volts 
Grid-No.2 (screen-grid) Supply Voltage  330 max volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Plate Dissipation  2.3 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200«max volts 

Characteristics: 
Plate Supply Voltage   125 volts 
Grid No.3  Connected to cathode at socket 

AVERAGE PLATE CHARACTERISTICS 

6.3 
0.3 

With 
External 

Shield* 
0.015 max 

330 max volts 
0 max volts 

330 max volts 
See curve page 70 
0 max volts 

2.3 max watts 
0.55 max watt 

See curve page 70 
200 max volts 
200«max volts 

type 6DE6 Ef = 6.3 VOLTS 1 

GRID NS 3 AND INTERNAL SHIELD CONNECTED TO CATHODE AT SOCKET. GRID-NS 2 VOLTS =125 

GRIP- N»l VOLTS EC|=-3| 
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Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Transconductance for grid-No.l volts of -5.5 and cathode resistor of 0 ohms 
Grid-No.1 Voltage (Approx.) for plate current of 20   
Plate Current  
Grid-No.2 Current  
■ The dc component must no^ exceed 100 volts. 

volts 
ohms 

megohm 
/xmhos 
nmhos 

volts 
ma 

DUAL TRIODE 
Miniature type used as combined gT2Q/^_ _l Nj)07' 

ODt/ vertical oscillator and vertical-de- ZW  
Related typei: flection amplifier in television receiv- 
10DE7,13DE7 ers.Unit No.l is a medium-mu triode 2 1 

unit used as a blocking oscillator in pTz kT2 
vertical-deflection circuits, and unit No.2 is a low-mu triode unit used as a vertical- 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curve of average 
plate characteristics, Unit No.2, refer to type 6DR7. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

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

Characteristics. 
Plate Voltage. .. 

CLASS A, AMPLIFIER 

Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Plate Current for grid voltage of -24 volts  
Grid Voltage (Approx.) for plate current of 10 ^a. 
Grid Voltage (.Approx.) for plate current of 50 wa. 

6.3 volts 
0.9 ampere 

Unit No.l Unit No.2 
4 8.5 pf 2.2 5.5 pf C. 52 1 pf 

Unii No.l Unit No.2 
250 150 volts 
-11 -17.5 volts 

17.5 6 
8750 925 ohms 
2000 6500 ^mhos 
5.5 35 ma - 10 ma 
-20 - volts - -44 volts 

type 60E7 Ex=6.3 VOLTS 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 80-frame system 

Maximum Ratings, (Design-MaximumValucs): 0™ilMor AmjiUfiir 
DC Plate Voltage  330 max 275 max Peak Positive-Pulse Plate Voltage#  - 1500 max 
Peak Negative-Pulse Grid Voltage  -400 max -250 max 
Peak Cathode Current  77 max 175 max 
Average Cathode Current  22 max 50 max 
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Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

200 max 
200Bwax 

200 max 
200Hmaa: 

Maximum Circuit Values: 
Grid-Circuit Resistance: For grid-resistor bias or cathode-bias operation  2.2 wax 2.2 wax megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

G2^ /S? BEAM POWER TUBE 
Glass octal type used as output 

tube in audio-amplifier applications. 
Outline 14C, OUTLINES SECTION. 
Tube requires octal socket and may 
be mounted in any position. This type 
may be supplied with pin 1 omitted. 

6DG6GT 

Heater Voltage (ac/dc)   
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

volts 
amperes 

CLASS Ai AUDIO-FREQUENCY POWER AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  200 wax volts 
Grid-No.2 (screen-grid) Voltage  125 wax volts 
Plate Dissipation  10 wax watts 
Grid-No.2 Input  1.25 wax watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 wax volts 
Heater positive with respect to cathode  200Awax volts 

Typical Operation: 
Plate Supply Voltage  110 200 volts 
Grid-No.2 Supply Voltage  110 125 volts 
Grid-No.l (Control-Grid) Supply Voltage  -7.5 - volts 
Peak AF Grid-No.l Voltage  7.5 8.5 volts 
Cathode-Bias Resistor  - 180 ohn^s 
Zero-Signal Plate Current  49 46 ma 
Maximum-Signal Plate Current  50 47 ma 
Zero-Signal Grid-No.2 Current  4 2.2 ma 
Maximum-Signal Grid-No.2 Current  . 10 8 .5 ma 
Plate Resistance (Approx.)  13000 28000 ohms 
Transconductance  8000 8000 Mmhos 
Load Resistance  2000 4000 ohms 
Total Harmonic Distortion  10 10 percent 
Maximum-Signal Power Output  2.1 3.8 watts 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 wax megohm 
For cathode-bias operation  0.5 wax megohm 4 The dc component must not exceed 100 volts. 

SHARP-CUTOFF PENTODE 
H®( z~ y©02 Miniature type used as interme- - rvu* x 

(\ diate-frequency amplifier tube in tele- ODKO 
k(gXVt/\j /©r.j vision receivers. This tube features Related types: 

is high transconductance at low plate and 3DK6,12DK6 
Ci grid-No.2 voltages, combined with low 

interelectrode capacitances. Outline 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances: 

Grid No.l to Plate   0.025 wax pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  6.3 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  1.9 pf 

6DK6 
Related types: 
3DK6, 12DK6 



RCA Receiving Tube Manual 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid No.3 Connected 
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Appro*.)  
Transconductance  
Grid-No.l Voltage (Appro*.) for plate current of 20 hsl  
Plate Current  
Grid-No 2 Current  
■ The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 

330 max volts 
0 max volts 

330 max volts 
See curve page 70 

0 max volts 
2.3 max watts 

0.55 max watt 
See curve page 70 

200 max volts 
200amaz volts 

125 volts 
to cathode at socket 

125 volts 
56 ohms 

0.35 megohm 
9800 /imhos 
-6.5 volts 

12 ma 
3.8 ma 

mm 
12 

300 400 PLATE VOLTS 

HALF-WAVE VACUUM RECTIFIER 

- * a Glass octal type used as damper K^)CV \ 
ODIV14 tube in horizontal-deflection circuits 1 ^—1 ) 
Related types: of television receivers. Outline 14F. (Sa. 
12DM4,17DM4 OUTLINES SECTION. Tube re- 

quires octal socket and may be oper- h 
ated in any position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. 
It is important that this tube, like other power-handling tubes, be adequately 
ventilated. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.2 amperes 
Direct Interelectrode Capacitances (Appro*.): 

Plate to Cathode and Heater  8.5 pf 
Cathode to Plate and Heater  11.5 pf 
Heater to Cathode  4 pf 

DAMPER SERVICE 
For operation in a 525-line, 3()-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage0   5000 max volts 
Peak Plate Current  1100 max ma 
DC Plate Current  175 max ma 
230 
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Plate Dissipation  6.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  5000"max volts 
Heater positive with respect to cathode  300#rnax volts 0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 

a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 900 volts. 
• The dc component must not exceed 100 volts. 

BEAM POWER TUBE P /T\G, vJJjLLr/ Glass octal type used as horizontal-deflec- 
P\/^nc ^on aniplifier tube in television receivers hav-  I ing low B-supply voltages. Outline 25A, OUT- 

I \ IIIir7 J LINES SECTION. Tube requires octal socket. 
Vertical mounting is preferred, but horizontal 
mounting is permissible if pins 1 and 3 are in 
vertical plane. Heater volts (ac/dc), 6.3; am- Related ivoe* 

NC ^^2 peres, 2.5. Except for heater ratings, this type is esnKiA 
identical with miniature type 25DN6. Type 
6DN6 is used principally for renewal purposes. 

GT,(*)_©PTl 

rv^VLNnK medium-mu dual triode KT2^)\t±L-- W*1' Glass octal type used as combined . _ . . _ 
Afy—11—Xj-N vertical-deflection-oscillator and ver- ODINI / pT2(£A\ <V^AI;h tical-deflection-amplifier tube in tele- 

(TTrfa) vision receivers. Outline 14B, OUT- 
Gt2 h LINES SECTION. Tube requires octal 

socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes,0.9. 
CLASS A, AMPLIFIER 

Characteristics: Unit No.l Unit No.2 
Plate Voltage   250 250 volts 

6DN7 

Unit No.2 
Amplifier 

550 max 
2500 max 
250 max 
150 max 

50 max 
10 max 

200 max 
200Bmax 

Grid Voltage  -8 -9.5 volts 
Amplification Factor  22.5 15.4 
Plate Resistance (Approx.)  9000 2000 ohms 
Transconductance  2500 7700 Mmhos 
Plate Current  8 41 ma 
Grid Voltage (Approx.) for plate current of 10 m*  -18 - volts 
Grid Voltage (Approx.) for plate current of 50 yua  - -23 volts 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Unit No.l Unit No.2 Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  350 max 550 max volts 
Peak Positive-Pulse Plate Voltage#  - 2500 max volts 
Peak Negative-Pulse Grid Voltage  400 max 250 max ma 
Peak Cathode Current  - 150 max ma 
Average Cathode Current  - 50 max ma 
Plate Dissipation  1 max 10 max watts 
Peak Heater-Cathode Voltage: Heater negative with respect to cathode  200 max 200 max volts 

Heater positive with respect to cathode  200"max 200Bmax volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  2.2 max 2.2 max megohms 
For cathode-bias operation  2.2 max - megohms 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts, 

p 

HALF-WAVE vacuum rectifier 
\ Glass octal type used as damper 

J 1 )_ tube in horizontal-deflection circuits of 1*^^^ A 
f&K television receivers.Outline 14E,OUT- OI^V*—I" 

^-*-0 LINES SECTION. Tube requires oc- 
h tal socket and may be mounted in any 

position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. Heater 
volts (ac/dc), 6.3; amperes, 1.2. 

6DQ4 
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DAMPER SERVICE 
For operation in a 5254ine, 80-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  
Peak Plate Current  
DC Plate Current   
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

5500 max 
1000 max 

175 max 
6 max 

5500"?»aa; 
300a?naa: 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma *. 32 volts 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
"The dc component must not exceed 900 volts. D The dc component must not exceed 100 volts. 

6DQ5 

BEAM POWER TUBE 
Glass octal type used as horizon- 

tal deflection amplifier in color televi- 
sion receivers. Outline 25A, OUT- 
LINES SECTION. Tube requires oc- 
tal socket and may be mounted in any 
position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

Plate Resistance (Approx.)*   
Transconductance*  
Mu-FACTOR, Grid No.2 to Grid No.l**  

volts 
amperes 

* For plate volts, 175; grid-No.2 volts, 125; grid-No.l volts, -25; plate ma., 110; grid-No.2 ma., 5. 
** For plate and grid-No.2 volts, 125; grid-No.l volts, -25. 

AVERAGE CHARACTERISTICS 

I! 

iibshhph«ip 

DHBsSnnBBla 

BBSBBHBB 

dSSBSBBB 
ram 

0 100 200 300 400 500 PLATE VOLTS 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate VoLTAGEf  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse.Grid-No. 1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  

990 max 
6500 max 

-1100 max 
190 maz 

-250 max 
1100 max 

315 max 
232 
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0.47 max megohm 

Grid-No.2 Input  3.2 max watte 
Plate Dissipation#  24 max watte 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volte 
Heater positive with respect to cathode  200omax volts 

Bulb- Temperature (At hottest point)  220 max 0C 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 
For grid-resistor-bias operation  0.47 max megohm 
t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 0 The dc component must not exceed 100 volte. 

AVERAGE CHARACTERISTICS tOOr— ■■■■I 1 1   1 1   1  I f "I 1 Tv>£ 60Q5 
      *■ C + M.J VOLTS   GRID-N* I VOLTS *0 

7    1 I —" 

's" it"'—- ——- —' 
S00 400 

RLATC VOLTS 

BEAM POWER TUBE 6DQ6A 

6DQ6B I Eiili ) Glass octal types used as horizon- ZL 
(^^ry\TJh) tal-deflection-amplifier tubes in high- H efficiency deflection circuits of tele- Reiotod lyp.i: 

O ' ® vision receivers. Outline 21, OUT- !???"' 
NC 0K, LINES SECTION. Tubes require ,7,>Q4A' ,7DQ6B 

octal socket and may be mounted in any position. These types may be supplied 
with pin 1 omitted. Type 6DQ6-A is used principally for renewal purposes. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.) 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Characteristics: 6DQ6-A 6DQt 
Plate Voltage  60 250 60 Grid-No.2 Voltage  150 150 150 
Grid-No.l Voltage  0 -22.5 0 
Plate Resistance (Approx.)  - 20000 - 
Transconductance  - 6600 - 
Plate Current  315° 55 345° 
Grid-No.2 Current  25° 1.5 27° 
Grid-No.l Voltage (Approx.) for 

grid-No.2 volte=150, plate ma=l, 
plate volts—250  - -40 — 
plate volts=5000  — -100 — 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values); 6DQ6-A 

volte 
amperes 

DC Plate-Supply Voltage  
Peak Positive-Pulse Plate Voltage" 

6DQ6-A 6DQ6-B 
770 max 770.max 

6000 max 6500 max 
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Peak Negative-Pulse Plate Voltage. . .. 
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 Voltage. 
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation*  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

-1500 max -1500 max volts 
220 max 220 max volts 

-330 max -330 max volts 
540 max 610 max ma 155 max 175 max ma 3.6 max 3.6 max watts 

18 max 18 max watts 
200 max 200 max volts 
200amax 200amax volts 
220 max 220 max oc 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance for grid-resistor-bias operation... 1 max 1 max megohm 
0 This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• An adequate bias resistor or other means is required to protect the tube in the absence of excitation. a The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 
\ ^ I I I [So" 

||||n'...,^TSECi; 
TYPE 6DQ6-B E^=6.3 VOLTS 
GRID-NS2 VOLTS *150 

6DR7 
Rttated types: 
10DR7, 13DR7 

DUAL TRIODE 
Miniature type containing high- 

mu and low-mu triodes; used as com- h( 
bined vertical-deflection-oscillator and 
vertical-deflection-amplifier tube in J2®f, 
television receivers. Outline 8D, OUT- J 
LINES SECTION. Tube requires min- 
iature nine-contact socket and may be p ( 
operated in any position. T2 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

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

Unit No.l 
4.5 
2.2 

0.34 

6.3 
0.9 

Unit No.2 
8.5 
5.5 

1 

CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10   
Grid Voltage (Approx.) for plate current of 50 mb • •   
Plate Current   
Plate Current for grid voltage of -24 volts  

Unit No.l Unit No.2 
250 150 volts 
-3 -17.5 volts 
68 6 

40000 925 ohms 
1600 6500 ixmhos 
-5.5 - volts 

-44 volts 
1.4 35 ma 
- 10 ma 

234 



Tecbmcal Data 

AVERAGE PLATE CHARACTERISTICS UNIT N«l 
TYPE 6DR7 C^ = 6.3 VOLTS 

100 ISO 200 250 300 3S0 400 PLATE VOLTS 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Unit No.2 
Amplifier 
275 max 

1500 max 
-250 max 

175 max 
50 max 

7 max 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Osctllator 
330 max volts 

volts 
volts 

ma 
ma 

watts 

400 max 
70 max 
20 max 

1 max 
200 max 
200Amax 

200 max volts 
200Amax volts 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For grid-resistor-bias or cathode-bias operation  2.2 max 2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS UNIT N*2 
TYPE 6DR7 Efs6.3 VOLTS 

30 100 130 200 230 300 330 400 PLATE VOLTS 

235 
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HIGH-MU TRIODE 
Nuvistor type used as grounded- 

6DS4 cathode, neutralized rf amplifier in vhf 
Related type- tuners of television and FM receivers. 

2DS4 ' Because of its cutoff characteristics, 
the 6DS4 is used in circuits to reduce 

cross-modulation distortion. Outline 1, OUTLINES SEC- 
TION. Tube requires nuvistor socket and may be operated 
in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  
Grid to Cathode, Heater, and Shell  
Plate to Cathode, Heater, and Shell  
Plate to Cathode  
Heater to Cathode  

Characteristics: CLASS A! 
Plate Supply Voltage  
Grid Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 100 pa 
Grid Voltage (Approx.) for plate current of 10 pa. 
Maximum Ratings, (Design-Maximum Values): 
Plate Supply Voltage  
Plate Voltage  
Grid Voltage, Negative-bias value  
Grid Voltage, Peak positive value  
Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

CLASS Ai AMPLIFIER 

Typical Operation: 
Plate Voltage  
Grid Supply Voltage  
Grid Resistor  Amplification Factor  
Plate Resistance (Approx.). 
Transconductance  
Plate Current  

300° max 
135 max 
55 max 

0 max 
1.5 max 

15 max 
100 max 
100 max 

AVERAGE PLATE CHARACTERISTICS 

m 01 



Technical Data 

Maximum Circuit Values: 
Grid-Circuit Resistance:" 

For fixed-bias operation  0.5 max megohm 
For cathode-bias operation  2.2 max megohms 0 A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used in the plate 

circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 
■ For operation at metal-shell temperatures up to 1250C. 

PBEAM POWER TUBE 
C2 Miniature type used in the audio 

output stages of television and radio 
receivers. Outline 7C, OUTLINES 

si SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

6DS5 

CLASS At AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive bias value.... 
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

275 max 
275 max 

0 max 
9 max 

2.2 max 
200 max 
200*max 
250 max 

Typical Operation and Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Gnd-No.2 Current . . . 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

Cathode-Bias Fixed-Bias 
Operation Operation 

200 250 200 250 volts 
200 200 200 200 volts _ _ -7.5 -8.5 volts 
180 270 - - ohms 
7.5 9.2 7.5 8.5 volts 

34.5 27 35 29 ma 
32 5 25 36 32 ma 
3.5 3 3 3 ma 

9 9 9 10 ma 
28000 28000 28000 28000 ohms 
6000 5800 6000 5800 Mmhos 
6000 8000 6000 8000 ohms 

10 10 9 10 per cent 
2.8 3.6 3 3.8 watts 

AVERAGE CHARACTERISTICS 

200 250 
PLATE VOLTS 

400 
•2CM-0202T 
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Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

* The dc component must not exceed 100 volts. 

0.1 max megohm 
1.0 max megohm 

HALF-WAVE VACUUM RECTIFIER 
_ _ _ . Glass octal type used as damper (X—, | 
ODT4 tube in horizontal-deflection circuits 

of color television receivers. Outline 
14F, OUTLINES SECTION. Tube 
requires octal socket and may be M 

mounted in any position. Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. Heater volts (ac/dc), 6.3; amperes, 1.2. 

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

Maximum Ratings, (Design-Maximum Values) 
Peak Inverse Plate Voltage*  5500 wax volts 
Peak Plate Current  1450 max ma 
DC Plate Current  235 wax ma 
Plate Dissipation  7.5 max watts 
Peak IJeater-Cathode Voltage: 

Heater negative with respect to cathode  5500"wax volts 
Heater positive with respect to cathode  300Awax volts 

5500 wax volts 
1450 wax ma 
235 wax ma 
7.5 max watts 

5500"wax volts 
300Awax volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma  28 volts 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one hcrizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 900 volts. 
* The dc component must not exceed 100 volts. 

BEAM POWER TUBE h h g 

Miniature type used as a vertical- /f/y 
6DT5 deflection-amplifier tube in television 'G3 

receivers employing 110-degree pic- i-\ 
8 <i2DT5Pe ture-tube systems. Outline 8D, OUT- nc^W-^^N y^lc 

LINESSECTION.Tuberequiresmin- (3s ^(9) 
iature nine-contact socket and may 02 p 

be operated in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  1.2 amperes 
Transconductance*  6200 Mmhcs 
* For plate and grid-No.2 volts, 250; grid-No.1 volts, -16.5; plate ma., 44; grid-No.2 ma., 1.5. 

VERTICAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Dmgn-A/axiwuw Values): 
DC Plate Voltage  315 wax volts 
Peak Positive-Pulse Plate Voltage#  2200 wax volts 
Grid-No.2 (screen-grid) Voltage  285 wax volts 
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  -250 wax volts 
Peak Cathode Current  190 wax ma 
Average Cathode Current  55 wax ma 
Plate Dissipation  9 wax watts 
Grid-No.2 Input  2 wax watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200*max volts 

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

For fixed-bias operation  0.5 wax megohm 
For cathode-bias operation  1 wax megohm 

§ 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. A The dc component must not exceed 100 volts. 

315 max 
2200 wax 
285 wax 

-250 wax 
190 wax 

55 wax 
9 wax 
2 wax 

200 wax 
200*max 

0.5 wax 
1 wax 
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SHARP-CUTOFF PENTODE 
Miniature type used as FM de- 

tector in television receivers. Outline 
7B, OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 
and may be mounted in any position. 

6DT6 

6DT6A 
Related types: 

3DT6A, 40T6A 

Type 6DT6 is a DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances (Approx.)* 

Grid No.l to Plate  0.02 pf 
Grid No.l to Cathode. Heater, Grid No.2, Grid No.3, and Internal Shield 5.8 pf 
Grid No.3 to Plate  1.4t pf 

, Grid No.l to Grid No.3  0.1 pf 
Grid No.3 to Cathode, Heater, Grid No.l, Grid No.2, and Internal Shield 6.1 pf 

♦External shield connected to cathode. fFor type 6DT6-A, value is 1.7 ppf. 
Characteristics: CLASS Aj AMPLIFIER 6DT6-A 6DT6 
Plate Supply Voltage 150 150 volts 
Grid No.3 (Suppressor Grid) Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Supply Voltage 100 
Cathode-Bias Resistor 560 
Plate Resistance (Approx.) 0.15 
Transconductance, Grid No.l to Plate 1350 
Transconductance, Grid No.3 to Plate 515 
Plate Current 1.55 Grid-No.2 Current  1.8 
Grid-No.1 Voltage (Approx.) for plate current of 10 /*a '-5.2 
Grid-No.3 Voltage (Approx.) for plate current of 10 ^a -4.2 

FM DETECTOR 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 Voltage  
Grid-No.2 Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts    
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

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

For fixed-bias operation  
For cathode-bias operation  

* The dc component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS 

volts 
ohms 

megohm 
Minhos 
Atmhos 

ma 
ma 

volts 
volts 

330 max volts 
28 max volts 

330 max volts 
See curve page 70 
0 wtaa: volts 

1.7 mas watts 
1.1 max watts 

See curve page 70 
200 max 
200amax 

0.25 max megohm 
0.5 max megohm 

type 6DT6-A Ef »6.3 VOLTS 
GRID No.3 CONNECTED TO CATHODE AT SOCKET. GRID-No.2 VOLTS*100 

300 400 PLATE VOLTS 

239 
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AVERAGE CHARACTERISTICS 
TYPE 6DT6-A Ef«6.3 VOLTS 
GRID No.3 COf^lECTEO TO CATHODE AT SOCKET. GRID-No.2 VOLTS *100 

300 400 PLATE VOLTS 

HIGH-MU TWIN TRIODE KT 
z.r%TO -^1)0 
OUTO Miniature type used in a wide "fti—- "yrTT 
Related type: variety of applications in radio and 

irdts television receivers. Especially useful Ti /-jV 1 

in push-pull rf amplifiers or as fre- PV^ 
quency converter in FM tuners. Outline 8B, OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Peak heater-cathode volts: heater negative with 
respect to cathode, 200 max; heater positive with respect to cathode, 200 max; (the 
dc component must not exceed 100 volts). Except for heater and heater-cathode 
ratings, interelectrode capacitances, and basing arrangement, this type is identical 
with miniature type 12AT7. 
Direct Interelectrode Capacitances (Approx., Each Unit Except as Noted): 

Grid to Plate  1.6* pf 
Grid to Cathode, Heater, and Internal Shield  2.7* pf 
Plate to Cathode, Heater, and Internal Shield  1.6* pf 
Heater to Cathode  3* pf 
Cathode to Grid, Heater, and Internal Shield (Unit No.2)  5.3+ pf 
Plate to Grid, Heater, and Internal Shield (Unit No.2)  2.8+ pf 

* With external shield connected to cathode of unit under test. 
• With external shield connected to ground. R 
+ With external shield connected to grid of unit under test. ® 

6DV4 
Related type: 

2DV4 

MEDIUM-MU TRIODE 
Nuvistor type used at frequencies 

up to 1000 megacycles in uhf oscillator 
stages of television receivers. Outline 
1, OUTLINES SECTION. Tube re- 
quires nuvistor socket and may be 
mounted in any position. INOEX'LARGE LUS •■SHORT PINj IC—DO NOT USE 

Heater Voltage (ac /dc)  
Heater Current 
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  Qrid to Cathode, Heater, and Shell  
Piste to Cathode, Heater, and Shell  
Plate to Cathode  
Heater to Cathode  
Grid to Cathode  
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CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Supply Voltage  
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Peak positive value  

Plate Dissipation  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance   
Grid Voltage (Approx.) for plate current of 10 . 
Plate Current  
Typical Operation as Oscillator at 950 Mc: 
Plate Voltage  
Grid Voltage  
Grid Resistor  
Plate Current  
Grid Current  
Maximum Circuit Values: 
Grid-Circuit Resistance:0 

For fixed-bias operation  
For cathode-bias operation    

0 For operation at metal-shell temperatures up to 135 0C. 
AVERAGE PLATE CHARACTERISTICS 

300 max 
125 max 

100 max 
100 max 

0.1 max megohm 
0.2 max megohm 

TYPE 6DV4 Ef = 6.3 VOLTS 

ISO 140 160 PLATE VOLTS 180 200 220 240 260 
92CM-II70IT 

HALF-WAVE VACUUM RECTIFIER 
IC®7 -K~\z)P Novar type used as damper tube - _ . . . • 

Z\l p~,->i JZ in horizontal-deflection circuits of col- ODVv4 
pClA. L>aJ [A^ic or and black-and-white television re- 

m* ^9) ceivers. Outline 10D, OUTLINES 
K SECTION. Tube requires novar nine- 

contact socket and may be mounted in any position. Socket terminals 1, 3, 6, and 8 
should not be used as tie points; it is recommended that socket clips for these pins 
be removed to reduce the possibility of arc-over and to minimize leakage. It is 
especially important that this tube, like other power-handling tubes, be adequately 
ventilated. 
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Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  
Cathode to Plate and Heater  
Heater to Cathode  

DAMPER SERVICE 
For opera/ion in a 525-Une, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage0  
Peak Plate Current    
DC Plate Current  
Plate Dissipation   
Peak Heater-Cathode Voltage: 

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

5000 max 
1300 max 

250 max 
8.5 max 

5000 "mar 
300#?nax 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma  25 volts 
0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 900 volts. 
• The dc component must not exceed 100 volts. 

BEAM POWER TUBE 

AmA/C Miniature:type used in vertical c'(SW/y-J— _ j,V7)K,G3 

OUW3 deflection amplifier service in television l[lJ7"~J IX 
receivers employing 110-degree deflec- NcCiAxivx /®)nc 
tion systems. Outline 8E, OUTLINES (tj- --0 
SECTION. Tube requires miniature 02 p 

nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
6.3; amperes, 1.2. 

CLASS Ai AMPLIFIER _ , , „ . , Pentode Tnode 
Characteristics: Connection Connection0 

Plate Voltage  60 200 150 volts 
Grid-No.2 Voltage  150 150 - volts 
Grid-No.l Voltage  0 -22.5 -22.5 volts 
Amplification Factor  - - 4.3 
Plate Resistance (Approx.)    - 15000 - ohms 
Transconductance  - 5500 - ^mhos 
Plate Current  260" 55 - ma 
Grid-No.2 Current  20* 2 - ma 
Grid-No.l Voltage (Approx.) for plate current of 0.1 ma - -55 - volts 

Pentode 
Connection 

Triode 
Connection0 

150 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system9 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage*  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

330 max 
2200 max 
220 max 

-250 max 
225 max 

65 max 
11 max 

2.5 max 
200 max 
200*max 

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

For cathode-bias operation  2.2 max megohms 
0 With grid No.2 connected to plate. 
* This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
* The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 
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h p HIGH-MU TRIODE- 

^ SHARP-CUTOFF PENTODE Tft/l rr^© Is* Miniature type used in television- _ _ 
receiver applications. The triode unit ODyvO 

p|£A^_/V--g© ®ip is used as a sync-separator, sync-am- Related type: 
(y 0 plifier, keyed-age, or noise-suppressor looxa 

Gt G2p tube. The pentode unit is used as a 
video-output tube. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.72. 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Supply Voltage  
Peak Plate Voltage, with maximum plate current of 0.1 ma0 

Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Cathode Current  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Triode 
Characteristics: Unit 
Plate Voltage  200 1 
Grid-No.2 Voltage  - ] 
Grid-No.1 Voltage  -1.7 -J 
Amplification Factor  65 
MM-Factor, Grid-No.2 to Grid-No.l  - 
Plate Resistance (Approx.)  - ( 
Transconductance..   4000 11( 
Plate Current  3 
Grid-No.2 Current  - 

Triode 
Unit 

550 max 
600 max 
300 max 

200 max 
200 max 

Pentode 
Unit 

550 max 
300 max 
550 max 
300 max 

40 max 
1.7 max 

4 max 
200 max 
200 max 

Pentode Unit 
170 200 220 volts 
170 200 220 volts 

-2.1 -2.9 -3.4 volts 
36 36 36 

0.1 0.13 0,15 megohm 
11000 10400 10000 ^mhos 

18 18 18 ma 
3 3 3 ma 

Plate Supply Voltage. 
Series Plate Resistor. . 
Grid-No.2 Voltage.... 
Grid-No.l Voltage... . 
Transconductance. . .. 
Plate Current  
Grid-No.2 Current. . . 
Maximum Circuit Values: Triode Pent 
Grid-No.l-Circuit Resistance: Unit Un 

Fcr fixed-bias operation  1 ntax 1 m 
For cathode-bias operation  3 max 2 w 0 With maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 

170 200 220 volts 
3000 3000 3000 ohms 

170 200 220 volts 
-2 -2.8 -3.3 volts 

10400 10000 9700 /xmhos 
18 18 18 ma 

3.2 3.1 3.1 ma 

Triode Pentode 
Unit Unit 

1 max 1 max megohm 
3 max 2 max megohms 

jMK medium-mu triode 
 yy Miniature type used as a local- . _ _ . 

iXr i—oscillator tube in uhf television re- OD^4 
g©\^ vN ceivers covering the frequency range Related typec 

(Tj— from 470 to 890 megacycles. Outline 2024, 3024 
p 7A, OUTLINES SECTION. Tube re- 

quires miniature seven-contact socket and may be mounted in any position. For 
curve of average plate characteristics, refer to type 6AF4-A. 
Heater Voltage (ac/dc)  6 3 volta 
Heater Current  0.225 ampere 
Direct Interelectrode Capacitances (Approx.):" 

Grid to Plate  1-8 pf 
Grid to Cathode and Heater  2.2 pf 
Plate to Cathode and Heater  13 pf 0 With external shield connected to cathode. 
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CLASS Ai AMPLIFIER 
Characteristics: 
Plate Supply Voltage  
Plate Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 20   

UHF OSCILLATOR 
Maximum Ratings, (Design-Maximum Values)-. 
Plate Voltage  
Grid Voltage, Negative-bias value  
Grid Current  
Cathode Current   
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation as Oscillator at 1000 Mc: 
Plate Supply Voltage  
Plate-Circuit Resistance  
Grid Resistor    
Plate Current  
Grid Current (Approx.)   
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 25 volts. 

135 max 
-50 max 

2 max 
20 max 

2.3 max 

Not recommended 
0.5 max megohm 

TWIN POWER PENTODE 

JLT\T^ Glass octal type used as power ^-jLi;r=;:jjY^ 
amplifier tube in high-fidelity audio 
equipment. Outline 19A, OUTLINES 
SECTION. Tube requires octal socket 
and may be operated in any position. G|P2 

It is especially important that this tube, like other power-handling tubes, be ad- 
equately ventilated. Heater voltage (ac/dc), 6.3; amperes, 1.52. 

Characteristics, (Each Unit): 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage. . 
Grid-No.l (Control-Grid) Voltage. 
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  

CLASS Ai AMPLIFIER 

PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings, (Design-Maximum Valuest Per Tube): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.2 Input (Total)  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

440 max 
300 max 

4 max 
13.2 max 
200 max 
200omax 

Typical Operation, (Per Tube): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.1-to-Grid-No.l Voltage. 

Fixed Cathode 
Bias Bias 
400 300 volts 250 250 volts -11 — volts - 120 ohms 22 22 volts 



Technical Data 

Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-Plate). 
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values, (Each Unit): 
Grid-No.1-Circuit Resistance  0 The dc component must not exceed 100 volts. 

40 66 ma 100 80 ma 4 7 ma 13 15 ma 9000 9000 ohms 2.5 3.5 per cent 18 12 watts 

0.27 max megohm 

# ELECTRON-RAY TUBE 

K Glass type used to indicate visu- - _ _ 
ally by means of a fluorescent target OE5 
the effects of a change in a controlling Related type: 
voltage. It is used as a convenient 2E5 

H n means of indicating accurate radio- 
receiver tuning. Maximum dimensions:over-all length, 4-3/16 inches; seated height, 
3-9/16 inches; diameter, 1-3/16 inches. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For additional considerations, refer to Tuning Indi- 
cationwith Electron-Ray Tubesin ELECTRON TUBE APPLICATIONS SECTION. 

TUNING INDICATOR 
Maximum and Minimum Ratings, (Design-Center Values): 
Plate-Supply Voltage  250 max volts 
Target Voltage  ( 250 max volts 
Typical Operation: 
Plate and Target Supply Voltage  200 250 volts 
Series Triode-Plate Resistor  1 1 megohm 
Target Current*!  3 4 ma 
Triode-Plate Current*  0.19 0.24 ma 
Triode-Grid Voltage (Approx.): For shadow angle of 0°  -6.5 -8.0 volts 

For shadow angle of 90®   0 0 volts 
* For zero triode-grid voltage. t Subject to wide variations. 

A TWIN POWER TRIODE OT2 Gj, 
($y— xN/5) Glass type used as class Ai amplifier in Yfl—1 either push-pull or parallel circuits. Outline 27, 
f/L— "'-fn OUTLINES SECTION. Heater volts (ac/dc), ACA 

gV rr—'tP?) 0*3; amperes, 0.6. With plate volts of 250 and OCO pT2^\ /S. J pTi grid volts of -27.5, characteristics for each unit 
are: plate ma., 18; plate resistance, 3500 ohms; 

hV// vZ/h transconductance, 1700 /imhos; amplification 
factor, 6. With plate-to-plate load resistance 

of 14000 ohms, output for two tubes is 1.6 watts. This is a DISCONTINUED type listed for ref- 
erence only. 

@ c, REMOTE-CUTOFF PENTODE 
G2(3V^^|X/5)e:s Glass type used in rf and if stages of radio 

^A/r 1 \ \/ receivers employing avc. Outline 24A, OUT- 
i/\-ZZZ\ ^ LINES SECTION. Except for interelectrode ^£7 

p(2X r-n-—capacitances, this type is identical electrically V J with type 6U7-G. Heater volts (ac/dc), 6.3; 
amperes, 0.3. This is a DISCONTINUED type 
listed for reference only. 

SHARP-CUTOFF TETRODE 
Miniature type used as rf ampli- 

fier in vhf tuners of television receivers. 
Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be operated in any 
position. 

Heater Voltage (ac/dc) . 
Heater Current  

6EA5 
Related type: 

3EA5 
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Direct Interelectrode Capacitantces: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Internal Shield. . 
Plate to Cathode, Heater, Grid No.2, and Internal Shield  0 With external shield connected to cathode. 

Without 
External 

Shield 
0.06 max 
3.8 
2.3 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Cathode Current  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 100 jumhos or 1 
* The dc component must not exceed 100 volts. 

250 max 
150 max 

0 max 
20 max 

0.5 max 
3.25 max 
200 max 
2>Mmmax 

DUAL TRIODE >k~7\ 
Glass octal type containing high- )©KT| 

£ C A "T mu triode and high-perveance, low-mu 
triode in same envelope. Used as a ptsCIXa 
combined vertical deflection oscillator 
and vertical deflection amplifier in tele- gt^-' Mi 

vision receivers. Outline 14B, OUTLINES SECTION. Tube requires octal socket 
and may be operated in any position. Heater volts (ac/dc), 6.3; amperes, 1.05. 

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.): 

For plate current of 20 • 
.For plate current of 200 u&. 

Plate current  

CLASS Ai AMPLIFIER Unit No.l Unit No.2 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, SO-frame system 

Unit No.l Unit No.2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage    350 max 550 max volts 
Peak Positive-Pulse Plate Voltage0  — 1500 max volts 
Peak Negative-Pulse Grid Voltage  .... -400 max -250 max volts 
Peak Cathode Current    - max 175 max ma 
Average Cathode Current    - max 50 max ma 
Plate Dissipation    1 max 10 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode    200 max 200 max volts 
Heater positive with respect to cathode    200 mrnax 200"max volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias operation    1 max 1 max megohm 
For cathode-bias operation    2.2 max 2.2 max megohms 0 The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 

line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 
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h A pp MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

^00 P|s3p Miniature type used as combined 6EA8 
oscillator and mixer in television re- Related types: g'p^/\N/\ ceivers utilizing an intermediate fre- seas, 19EA8 

0 quency in the order of 40 megacycles 
Pt Gt per second. Outline 8B, OUTLINES 

SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 
Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-up Time (Average). 
Direct Interelectrode Capacitances: Ex 
Triode Unit: Si- 

Grid to Plate  ] 
Grid to Cathode, Heater, Pentode Cathode, 

Pentode Grid No.3, and Internal Shield  
Plate to Cathode, Heater, Pentode Cathode, 

Pentode Grid No.3, and Internal Shield  1 
Cathode to Heater  

Pentode Unit: 
Grid No.l to Plate  0. 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  2 
Heater to Cathode  

0 With external shield connected to cathode of unit under test except 
■ With external shield connected to ground. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  3 
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Gxid-No.1 (control-grid) Voltage, Positive-bias value .... 
Plate Dissipation  2 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  2 
Heater positive with respect to cathode r  2 

• The dc component must not exceed 100 volts. 

6.3 volts 
0.45 ampere 11 seconds 

Without With 
External External 
Shield Shield0 

1.7 1.7 pf 
3 3.2 Pf 

1.4 1.9 pf 3 3" Pf 
0.02 max 0.01 max Pf 

5 5 pf 
2.6 3.4 pf 3 3" Pf 

Triode Pentode 
Unit Unit 

330 max 330 mew 

0 max 
2.5 max 

200 max 
200 •max 

Unit 
330 max volts 
330 max volts 

See curve page 70 
0 max volts 

3.1 max watts 
0.55 max watt 

See curve page 70 
200 max volts 
200*max volts 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 
TYPE 6EAB C** 6.3 VOLTS 
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Characteristics: 
Plate Supply Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor   
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage for plate current of 10 

Triode Pentode 
Unit Unit 
150 125 volts - 125 volts — -1 volt 56 — ohms 

40 - 
5000 200000 ohms 
8500 6400 /tmhos 

18 12 ma — 4 ma 
-12 -9 volts 

AVERAGE CHARACTERISTICS 
PENTODE UNIT 

TYPE 6EA8 E^rb.3 VOLTS - GRID-N*2 VOLTS-ISS - 

volts eCjij 

m HBSI 
iSSSSa 

rsa>! ■BEE3BBSI 

200 2S0 
PLATE VOLTS 

HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

6EB8 Miniature type used in color and 
Related lype: black-and-white television receivers. 

Pentode unit is used as video output 
amplifier; triode unit is used in sync- 
separator, sync-clipper, and phase-in- 

verter circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.75 ampere 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  4.4 pf 
Grid to Cathode and Heater  2.4 pf 
Plate to Cathode and Heater  0.36 pf 

Pentode Unit: 
Grid No.l to Plate  0.1 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. 11 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  4.2 pf 

Triode Grid to Pentode Plate  0.018 wax pf 
Pentode Grid No.l to Triode Plate  0.005 wax pf 
Pentode Plate to Triode Plate  0.17 wax pf 

G3P.KP 

Gjp 

'G2p 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  

Triode 
Unit 
330 wax 

Pentode 
Unit 

330 wax volts 
330 wax volts 

See curve page 70 
0 max volts 
5 max watts 
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AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 

TYPE 6EB8 VOLTS 

Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  0 The dc component must not exceed 100 volts. 

Characteristics: 
Plate Supply Voltage  

1.1 max watts 
See curve page 70 

Grid-No.2 Supply Voltage  
Grid Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 20 /xa  
Grid-No.l Voltage (Approx.) for plate current of 100 
Plate Current  
Grid-No.2 Current  
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

type 6EB8 Cf36.3V0LTS 1 
GRID-N82 VOLTS= 125 

AVERAGE CHARACTERISTICS PENTODE UNIT 

^pirt-»J2 I VOLTS CC1-0|- 

200 max 200 max volts 2M0max 200omax volts 
Triode Pentode 
Unit Unit 
250 200 volts - 125 volts -2 - volts - 68 ohms 100 - 

37000 75000 ohms 2700 12500 ^rnhos -5 - volts - -9 volts 2 25 ma 7 ma 

0.5 max 0.25 max megohm 1.0 max 1.0 max megohm 

^--i- L _ J P'i-NJ1 lcL=d 

500 400 PLATE VOLTS 
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POWER PENTODE /T"TlS\ 
_ _, | — Miniature type used in the audio "(2/ —liVr 02 

OCrli) output stage of radio and television (\^:^£r|r\J 
Related types: receivers and in phonographs. This r(£\\l-/SJ y/©p 

uehs, jsehs, soehs type has unusually high power sensi- 
tivity and is capable of providing rel- 03 

atively high power output at low plate and screen-grid voltages with a low af grid- 
No.l driving voltage. Outline 7C, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

volts 
amperes 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-MaximumValues): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

150 max 
130 max 
5.5 max 

2 max 
200 max 
200"maa; 
220 max 

Typical Operation: 
Plate Supply Voltage  110 
Grid-No.2 Supply Voltage  115 
Cathode-Bias Resistor  62 
Peak AF Grid-No.l Voltage  3 
Zero-Signal Plate Current  42 
Maximum-Signal Plate Current  42 
Zero-Signal Grid-No.2 Current  11.5 
Maximum-Signal Grid-No.2 Current  14.5 
Plate Resistance (Approx.)  11000 
Transconductance  14600 
Load Resistance  3000 
Total Harmonic Distortion  7 
Maximum-Signal Power Output  1.4 
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  0.1 max 
For cathode-bias operation  0.5 max 

■ The dc component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 

type 6EH5 Ef = 6.3 VOLTS 

fM 
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PUSH-PULL CLASS AB, AUDIO-FREQUENCY POWER AMPLIFIER 
Maximum Ratings: (Same as for class Ai audio-frequency power amplifier) 
Typical Operation, (Values are for 2 tubes): 
Plate Supply Voltage  14( 
Grid-No.2 Supply Voltage  12( 
Cathode-Bias Resistor  6{ 
Peak AF Grid-No.1 Voltage  SM 
Zero-Signal Plate Current  41 
Maximum-Signal Plate Current  5] 
Zero-Signal Grid-No.2 Current  1] 
Maximum-Signal Grid-No.2 Current  17.1 
Effective Load Resistance (Plate-to-plate)  600( 
Total Harmonic Distortion  E 
Maximum-Signal Power Output  3. i 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation   0. ] 
For cathode-bias operation   0. £ 

SEMIREMOTE-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier tube in television receivers. Out- 
line 8C, OUTLINES SECTION. Tube 
requires nine-contact socket and may 
be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.3. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values)-. 
Plate Supply Voltage  
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Cathode Current  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

550 max 
250 max 

0 max 
550 max 
250 max 

20 max 
0.65 max 
2.5 max 
150 max 
150 max 

Characteristics: 
Plate Voltage  200 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Voltage  90 volts 
Grid-No.1 Voltage  -2 volts 
Plate Resistance (Approx.)  0.5 megohm 
Transconductance  12500 ^mhos 
Plate Current  
Grid-No.2 Current  

Typical Operation: 
Plate Voltage  200 200 200 200 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  200 200 200 200 volts 
Grid-No.2 Series Resistor  22000 22000 22000 22000 ohms 
Grid-No.1 Voltage  -19.5 -9.5 -6.5 -2 volts 
Transconductance  125 625 1250 12500 pmhos 
RMS Grid-No.l Voltage, for cross-modulation 

factor of 0.01  450 160 100 - mv 

Maximum Circuit Values: 
Grid-No. l-Circuit Resistance  1 max megohm 
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MED1UM-MU TRIODE- 
SHARP-CUTOFF PENTODE h @ 
Miniature type used as combined oscillator 

■■ || q and mixer tube in vhf tuners of television re- / r—^\/tnOip 
Obtlw ceivers having series-connected heater strings. Outline 8B, OUTLINES SECTION. Tube re- 

quires nine-contact socket. Heater volts (ac/dc), /A^G2p 
6.3; amperes, 0.45; warm-up time (average), 11 
seconds. Characteristics as class Ai amplifier: r^ic po 
plate and grid-No.2 volts, 125 (800 max)', grid- 3p' 
No.l volts,-1(0 max); amplification factor (tri- 

ode unit), 40; plate resistance (pentode unit, approx.), 0.17 megohm; transconductance, 7500 /imhos 
(triode unit), 6000 umhos (pentode unit); plate ma., 13.5 (triode unit), 12 (pentode unit); grid-No.2 
ma. (pentode unit), 4; peak heater-cathode volts, 200 max (the dc component must not exceed 100 volts). 
This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE VA^IS 

Miniature type used as if-ampli- 
X r* IT fier tube in television receivers. Out- I — 
OcJ7 line 8C, OUTLINES SECTION. Tube 

Related types: requires miniature nine-contact socket 
3EJ7,4EJ7 and may be mounted in any position. CD ® 

Heater volts (ac/dc), 6.3; amperes,0.3. K 83 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Supply Voltage  550 max volts 
Plate Voltage  250 max volts 
Grid-No.2 (screen-grid) Supply Voltage  550 max volts 
Grid-No.2 Voltage  250 max volts 
Cathode Current  25 max ma 
Grid-No.2 Input  0.9 max watt 
Plate Dissipation  2.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  150 max volts 
Heater positive with respect to cathode  150 max volts 

Characteristics: 
Plate Voltage  190 200 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Voltage  190 200 volts 
Grid-No.l Voltage  -2.35 -2.5 volts 
Plate Resistance (Approx.)  0.35 0.35 megohm 
Transconductance  15000 15000 ^mhos 
Plate Current  10 10 ma 
Grid-No.2 Current  4.1 4.1 ma 

6EJ7 
Related types: 

3EJ7, 4EJ7 

550 max 
250 max 
550 max 
250 max 
25 max 

0.9 max 
2.5 max 
150 max 
150 max 

Connected to cathode at socket 
190 200 volts 

-2.35 -2.5 volts 
0.35 0.35 megohm 

15000 15000 Mmhos 
10 10 ma 

4.1 4.1 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

BEAM POWER TUBE 
_ Miniature type used as vertical 

OfclVtuJ deflection amplifier in television re- Zufr "T 
Related type: ceivers utilizing picture tubes having 

sems diagonal deflection angles of 110 de- (yV   
grees. Outline 8E, OUTLINES SEC- oz 

TION. Tube requires miniature nine-contact socket and may be mounted 
position. 
Heater Voltage (ac/dc)  6.3 
Heater Current  0.8 
Direct Interelectrode Capacitances: 

Grid No.l to Plate    0.7 max 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  10 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  5.1 

Plate Resistance (Approx.)*  0.05 
Transconductance*  5100 
* For plate and grid-No.2 volts, 250; grid-No.l volts, -18; plate ma., 40; grid-No.2 ma., 3. 

0.7 max 
10 

5.1 
0.05 
5100 

Pf 
Pf 
Pf 

megohm 
pmhos 
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AVERAGE CHARACTERISTICS 

■ Vlii 
m 

200 250 PLATE VOLTS 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate VOLTAGEf (Absolute Maximum)  
Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation    
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

315 max 
2200Amax 

285 max 
-250 max 
210 max 

60 max 
10 max 

1.5 max 
200 max 
200Bma:r 
250 max 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  2.2 max megohm 
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. A Under no circumstances should this absolute value be exceeded. 
■ The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS WITH Ecz AS VARIABLE 2501  j 1 1   1 1 1 1 1 1 1 1 ,       
type 6EM5 I  E f = 6.3 VOLTS _ 
GRI0-N2 | VOLTS = 0 

GRIO-N2 2 VOLTS EC2 = 150 

ISO 200 250 300 
PLATE VOLTS 
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DUAL TRIODE >\T\ 
 1 > I \6)K"i'l 

- c - - m- Glass octal type containing high- -1—_ 
OClW/ mu triode and high-perveance, low-mu 
Related typet: triode in same envelope. Used as com- 

10EM7,13EM7 bined vertical-deflection amplifier and (jj'C®) 
vertical-deflection oscillator in tele- GT2 

vision receivers employing picture tubes having 110-degree deflection angles and 
high ultor voltages. Outline 14A, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. For curve of average plate characteris- 
tics, Unit No.l, refer to type 6DR7 (Unit No.l). 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

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

Unit No.l 
4.8 
2.2 
0.6 

6.3 
0.925 
Unit No.2 

10 
7 

1.8 
CLASS A! AMPLIFIER Characteristics: Unit No.l Unit No.2 

Plate Voltage  250 150 volts 
Grid Voltage  -3 -20 volts 
Amplification Factor  64 5.4 
Plate Resistance (Approx.)  40000 750 ohms 
Transconductance  1600 7200 Mmhos 
Grid Voltage (Approx.): 

For plate current of lO/xa  -5.5 - volts 
For plate current of 100/xa  - -45 volts Plate Current  1.4 50 ma 

Plate Current, for plate voltage of 60 volts and zero grid voltage - 95 ma 
Plate Current, for "jrid voltage of -28 volts  - 10 ma 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical-scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical-scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Unit No.l Unit No.2 Maximum Ratings, {.Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  330 wax 330 max volts 
Peak Positive-Pulse Plate Voltage#  - 1500 max volts 
Peak Negative-Pulse Grid Voltage  -400 max -250 max volts 
Peak Cathode Current  77 max 175 max ma 
Average Cathode Current  22 max 50 max ma Plate Dissipation  1.5 max 10 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200 max" 200 max" volts 

Unit No.l Unit No.2 
Oscillator Amplifier 
330 max 330 max volts - 1500 max volts -400 max -250 max volts 77 max 175 max ma 22 max 50 max ma 1.5 max 10 max watts 
200 max 200 max volts 200 max" 200 max" volts 

AVERAGE PLATE CHARACTERISTICS UNIT N* 2 
TYPE 6EM7 Ef=6.3 VOLTS 

100 ISO 200 25.0 300 3SO 400 PLATE VOLTS 
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Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias operation. 
For cathode-bias operation.... 

Unit No.l 
2.2 max 
2.2 max 

DIODE—REMOTE-CUTOFF 
PENTODE 

Miniature type used as combined 
if amplifier and AM detector in AM 
and AM/FM radio receivers. Outline 
8D, OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket 
and may be operated in any position. 

Unit No.2 
2.2 max megohms 
2.2 max megohms 

6EQ7 
Related types: 
12EQ7, 20EQ7 

Heater Voltage (ac/dc)  6.3 
Heater Current  0.3 
Direct Interelectrode Capacitances: 
Pentode Unit: 

Grid No.l to Plate  0.002 max 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 5.5 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . . 5 

Pentode Grid No.l to Diode Plate  0.0015 max 
Pentode Plate to Diode Plate  0.095 

PENTODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  300 max 
Grid-No.3 (suppressor-grid) Voltage: 

Positive value '  300 max 
Negative value  -300 max 

Grid-No.2 (screen-grid) Supply Voltage  300 max 
Grid-No.2 Voltage See curv 
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  0 max 
Negative-bias value  -50 max 

Plate Dissipation  3 max 
Grid-No.3 Input  0.2 max 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  0.6 max 
For grid-No.2 voltages between 150 and 300 volts See cur\ 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200Bmaa: 

Bulb Temperature (At hottest point)  150 max 

300 max volts 
300 max volts 

-300 max volts 
300 max volts 

. . See curve page 70 
0 max volts 

-50 max volts 
3 max watts 

0.2 max watt 
0.6 max watt 

. . See curve page 70 
200 max volts 
200Bmaa: volts 
150 max 0C 

Characteristics: 
Plate Voltage  100 volts 
Grid No.3 Connected to cathode at socket 
Internal Shield Connected to cathode at socket 
Grid-No.2 Voltage  100 volts 
Grid-No.1 Supply Voltage  0 volts 
Grid-No.l Resistor (Bypassed)  2.2 megohms 

AVERAGE CHARACTERISTICS 

type bEQ7 , Ef = 6.3 VOLTS GRID No.3 AND INTERNAL SHIELD CONNECTED TO CATHODE AT SOCKET. GRID-No. 2 V0LTSM00 GRID-No.I VOLTS £CrO| 
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Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 40 pmhos. 

DIODE UNIT 
Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 2 ma.. .. 
■ The dc component must not exceed 100 volts. 

6ER5 
Related types: 

2ER5, 3ER5 

HIGH-MU TRIODE 
Miniature type with frame grid 

used in vhf tuners of television receiv- 
ers. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be mounted 
in any position. Heater volts (ac/dc), 
6.3, amperes, 0.18. 

CLASS Ax AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid Voltage, Negative-bias value  
Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for transconductance of 500 /xmhos. . . 
Grid Voltage (Approx.) for transconductance of 100 jumhos. . . 
Maximum Circuit Value: 
Grid Circuit Resistance  

0.25 megohm 
3800 jumhos 

9 ma 
3.5 ma 
-20 volts 

1 max ma 

H P 
G) (?) 

HIGH-MU TRIODE 
Miniature type used as grounded- 

cathode rf amplifier in vhf television 
reeeivers. Outline 7B, OUTLINES 

OES5 SECTION. Tube requires miniature 
seven-contact socket and may be op- 
erated in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.2. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage    
Grid Voltage, Positive-bias value  
Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 100 jta  
Maximum Circuit Values: 
Grid-Circuit Resistance  

250 max volts 
-50 max volts 

20 max ma 
2.2 max watts 
100 max volts 
100 maa; volts 

200 volts 
-1.2 volts 

80 
8000 ohms 

10500 jumhos 
10 ma 

-3.8 volts 
-5.6 volts 

1 max megohm 

250 max volts 
0 max volts 

22 max ma 
2.2 max watts 
100 maa; volts 
100 max volts 

200 volts 
-1 volt 75 

8000 ohms 
9000 jjmhos 

10 ma 
-6 volts 

1 max megohm 



■ Technical Data 

Qc^l' VARIABLE-MU TWIN TRIODE 
Miniature type with high trans- ^.CCO 

conductance, variable mu, and low OCwO 
ot^NI /S^r&Hr, noise; used as cascode-type amplifier Related type: 

o-Cy" ti),. in tuners of television receivers. Out- ^esb 
line 8B, OUTLINES SECTION. Tube 

requires miniature nine-contact socket and may be operated in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.365. 

CLASS A! AMPLIFIER (Each Unit) 
Characteristics: 
Plate Voltage  90 90 90 volts 
Grid Voltage  —1.2 —5 —9 volts 
Plate Resistance (Approx.)  2500 — — ohms 
Transconductance  12500 625 125 /imhos 
Plate Current  15 — — ma 

CASCODE-TYPE AMPLIFIER 
Maximum Ratings/ (Design-Center Values): 
Plate Supply Voltage with plate current of 0 ma  550 wax volts 
Plate Voltage (Each unit)  180 wax volts Grid Voltage, Negative-bias value (Each unit)  -50 max volts 
Cathode Current (Each unit)  22 max ma 
Plate Dissipation (Each unit)  1.8 max watts 
Heater-Cathode Voltage: 
Unit No.l:0 

RMS voltage between cathode and heater  50 max volts 
Unit No.2:" 

RMS voltage between cathode and heater*  50 wax volts 
DC voltage between cathode and heater*  130 max volts 

50 wax volts 
130 wax volts 

/n a cascode-type circuit with the grid of the lypicai operation: output unit connected to a voltage divider0 

Supply Voltage  
Plate Current  
Transconductance  
Noise Figure*  
Grid Voltage (Approx.) for transconductance of 125 jxnihos 
Input Voltage for cross-modulation factor of 0.01 and 

transconductance of 125 jumhos  

Maximum Circuit Values: 
Grid-Circuit Resistance (Each unit)  1 max meghom 
0 Grounded-cathode input unit—pins 6, 7, and 8. 
■ Grounded-grid output unit—pins 1, 2, and 3. 
* Cathode positive with respect to heater. a In order not to exceed the maximum-rated plate voltage when the cascode-type amplifier is controlled 
it is necessary to use a voltage divider for the grid of the grounded-grid output unit. 
* Measured with tube operating in a television tuner. 

Kt 0Tz 

HIGH-MU TWIN TRIODE 
NC(i#^-Ii^©PT' Miniature type used in high-gain, . 

JLm resistance-coupled, low-level audio- OCvJ# 
//5)Gti amplifier applications where low-hum 

(y5-—■"(j) and non-microphonic characteristics 
H KTi are important considerations, such as 

in microphone amplifiers and in preamplifiers for mono- and stereophonic phono- 
graphs. Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. For typical operation as a resistance- 
coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 

Heater Voltage (ac/dc)    
Heater Current  
Direct Interelectrode Capacitances (Each Unit, Approx.): 

Grid to Plate  
Grid to Cathode and Heater  
Plate to Cathode and Heater  
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Equivalent Noise And Hum Voltage (Referenced to Grid, Each Unit): 
Average Value*  

* Measured in "true rras" units under the following conditions: Heater volts 
heater transformer grounded; plate supply volts, 250; plate load resistor, 100000 
2700 ohms; cathode bypass capacitor, 100 juf; grid resistor, 0 ohms; amplifier 
10000 cps. 

CLASS Ai AMPLIFIER {Each Unit) 
Maximum Ratings, {Design-MaximumValues): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

The dc component must not exceed 100 volts. 
Characteristics: 
Plate Voltage  100 
Grid Voltage  -1 
Amplification Factor  100 
Plate Resistance (Approx.)  80000 
Transconductance    1250 
Plate Current  0.5 

1.8 microvolts rms 
(ac), 6.3; center-tap of 
ohms; cathode resistor, 
frequency range, 25 to 

—55 max volts 
0 max volts 

1.2 max watts 
200 max volts 
200Bma:r volts 

AVERAGE PLATE CHARACTERISTICS EACH UNIT 

m 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE h 

* £■ | q Miniature type used as combined pt 
OtU O triode oscillator and pentode mixer in 
Related type: television receivers. Outline 8B, OUT- 

seub LINES SECTION. Tube requires min- Gt^ 
iature nine-contact socket and may be pG 
operated in any position. Heater volts p 

(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS Aj AMPLIFIER 
Triode 

Unit 
330 max 

Maximum Ratings, {Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value. 
Plate Dissipation  

Pentode 
Unit 

330 max volts 
330 max volts 
See curve page 70 

0 max volts 
3.1 max watts 
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Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 10 /xa. 
Plate Current  
Grid-No.2 Current  
Cathode Warm-up Time"  

— 0.55 max watt 
See curve page 70 

200 max 200 max volts 
200omax 200omax volts 

150 125 volts — 125 volts — -1 volt 
56 — ohms 
40 — 

5000 80000 ohms 
8500 6400 Mmhos 
-12 -9 volts 

18 12 ma — 4 ma 
35 - seconds 

0.1 max 0.1 max megohm 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  0.1 max 0.1 max megohm 0 The dc component must not exceed 100 volts. 
■ The cathode warm-up time is defined as the time required for the transconductance to reach 6500 
Mmhos when the tube is operated from a cold start with dc plate volts=100, grid volts=0, and 
heater volts^S. 5. 

SHARP-CUTOFF TETRODE 

G2 Miniature type used as rf ampli- 
H®C fierinvhf tuners of television receivers. 

(\ Outline 7B, OUTLINES SECTION. 
isClAUy'tn® is Tube requires miniature seven-contact 

NT socket and may be operated in any 
Ci) position. Heater volts (ac/dc), 6.3; 

amperes, 0.2. 
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No 2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.I (control-grid) Voltage, Positive-bias value  
Cathode Current  
Grid-No.2 Input: 

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

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No 2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 100 ^Dihos  
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  0 The dc component must not exceed 50 volts. 

6EV5 

275 max volts 
180 max volts 
See curve page 70 

0 max volts 
20 max ma 

0.2 max watt 
See curve page 70 

3.25 max watts 
100 max volts 
100omax volts 

0.5 max megohm 

HIGH-MU TWIN TRIODE 
Kt2 (?/—1 Miniature type used as a relay- . 
 in control tube in remote-control tuning OCV/ 

gT2(I)^
<—units of television receivers. It is proc- 

2 (7^—KT| essed specifically for operation under 
pt2 nc standby conditions. Outline 8D, OUT- 

LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 
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Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Appro*.): 

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

Unit No.l Unit No.2 
3.4 3.4 

3 3 
0.33 0.23 

Characteristics: CLASS At AMPLIFIER (Each Unit) 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Appro*.)  
Transconductance  
Plate Current  
Grid Voltage (Appro*.) for plate current of 100 jua  

RELAY-CONTROL SERVICE (Each Unit) 
Maximum Ratings, (Design-MaximumValues): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Cathode Current  
Plate Dissipation: 

When "on" time exceeds 30 seconds in any 2-minute interval  
When "on" time does not exceed 30 seconds in any 2-minute interval. . 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  m The dc component must not exceed 100 volts. 

Typical Operation with 2500-Ohm-Relay Load: 
With "on" time in any 2-minute interval: 

Plate Supply Voltage  
Zero-bias Plate Current  
Grid Voltage (Appro*.) for plate current of 100 ^a. 
Maximum Circuit Value: 
Grid-Circuit Resistance  

30 seconds 
or less 

250 
18.5 

-9 

300 max 
0 max 

20 max 
2.5 max 
4.5 max 
200 max 
200*max 

More than 
30 seconds 

150 volts 
10 ma 
-5 volts 

3.9 max megohms 

AVERAGE PLATE CHARACTERISTICS EACH UNIT 
TYPE feEVT E*£6.3 VOLTS 

SHARP-CUTOFF PENTODE 

Miniature type used in the gain- H^f( :r~_. 
OkWO controlled picture-if stages of vhf tel- l\ 
Related type,: evision receivers operating at an inter- i<(£\V-^S J yvOp, 
4EW6, 5EW6 mediate frequency in the order of 40 qT—^ is 

megacycles per second. This tube fea- Gi 
tures controlled plate-current cutoff and high transconductance (14000 /imhos) 
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combined with low interelectrode capacitance values. The 6EW6 is provided with 
separate base pins tor grid No.3 and cathode to permit the use of an unbypassed 
cathode resistor to minimize changes in input conductance and input capacitance 
with bias, without causing oscillation. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 

Heater Voltage (ac/dc) . 
Heater Current  

Direct Interelectrode Capacitances: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3 and 

Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  

Without 
External 
Shield 

0.04 max 

6.3 
0.4 

With 
External 
Shield* 
0.03 max 

CLASS At AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode   

330 max 
0 max 

330 max 
See curve p 

0 max 
3.1 max 

0.65 max 
See curve j 

200 max 
2Q09max 

Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  56 ohms 
Plate Resistance (Approx.)  0.2 megohm 
Transconductance  14000 ^mhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 pa  -3.5 volts 
Plate Current  11 ma 
Grid-No.2 Current  3.2 ma 
* With external shield connected to cathode. 
■ The dc component must not exceed 100 volts. 

AVERAGE CHARACTERIST CS 

"I CRID-N*! VOL i» EC|sOj 
TYPE 6EW6 E^=6.3 VOLTS 
GRID Nft3 AND INTERNAL SHIELD CONNECTED TO CATHODE AT SOCKET. GRID-N»2 VOLTS =125 

200 
PLATE VOLTS 

92CM-9965TI 
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DUAL TRIODE "tys/K \ 
Neonoval type used as combined ^ 

OCW/ vertical-deflection oscillator and verti- JTOf-i ml-ijs 
cal-deflection amplifier in television CT^\yi|-/S /^KTi 
receivers. Outline 11B, OUTLINES (^T 
SECTION. Tube requires neonoval 2 

nine-contact socket and may be operated in any position. For curve of average 
plate characteristics, Unit No.l, refer to type 6DE7 (Unit No.l). 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.9 ampere 
Direct Interelectrode Capacitances (Approx.): Unit No.l Unit No.2 
Grid to Plate  4.2 ' 9 pf 
Grid to Cathode and Heater  2 .2 7 pf 
Plate to Cathode and Heater  0*4 12 of 
~ . . .. CLASS Ai AMPLIFIER Characteristics: Unit No.l 
Plate Voltage  250 
Grid Voltage  —11 Amplification Factor  17.5 
Plate Resistance (Approx.)  8750 
Transconductance  2000 
Grid Voltage (Approx.) for plate current of 10   —20 
Grid Voltage (Approx.) for plate current of 100 /xa  — 
Plate Current  5.5 
Plate Current for plate voltage of 60 volts and zero grid voltage — 
Plate Current for grid voltage of -25 volts  — 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, {Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

6.3 volts 
0.9 ampere 

Unit No.l Unit No.2 
4.2 9 Pf 2.2 7 pf 0.4 1.2 pf 

Unit No.l Unit No.2 250 150 volts 
-11 -17.5 volts 
17.5 6 
8750 800 ohms 
2000 7500 jxmhos 
-20 — volts — -40 volts 
5.5 45 ma — 95 ma — 8 ma 

Unit No.l Unit No. & 
Oscillator Amplifier 
330 max 330 max volts — 1500 max volts 

-400 max -250 max volts 
77 max 175 max ma 
22 max 50 max ma 

1.5 max 10 max watts 
200 max 200 max volts 
200*mox 200#max volts 

2.2 max 2.2 max megohms 
2.2 max 2.2 max megohms 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  2.2 max 2.2 max megohms 
For grid-resistor-bias operation  2.2 max 2.2 max megohms 

a The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 
TYPE 6EW7 E. '6.3 VOLTS 
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BEAM POWER TUBE 
# Glass octal type used as horizontal deflection 

amplifier in television receivers. Outline 25A, 
OUTLINES SECTION. Tube requires octal 
socket and should be operated vertically (base m M. 
down or up) or horizontally with pins 2 and 7 in wkyVO 
a vertical plane. Heater volts (ac/dc) 6.3; am- p , . H peres, 2.25. Characteristics as class Ai ampli- ^icva*' 
fier: plate and grid-No.2 volts, 175; grid-No.1 21EXo 

G2 volts, -30; triode amplification factor, 4.2; 
plate resistance (approx.), 8500 ohms; transconductance, 7700 ^tmhos; plate ma., 67; grid-No.2 ma., 
3.3. Maximum ratings as horizontal-deflection amplifier: dc plate volts, 770 max; peak positive-pulse 
plate volts, 7000 max; peak negative-pulse plate volts, -1500 max; dc grid-No.2 volts, 195 max; peak 
negative-pulse grid-No.l volts, -220 max; cathode ma., 770 max (peak), 220 max (average); plate dissi- 
pation, 22 max watts; grid-No.2 input, 3.5 max watts; peak heater-cathode volts, 200 max (the dc com- 
ponent must not exceed 100 volts). This type is used principally for renewal purposes. 

X—yi BEAM POWER TUBE 
\\ Glass octal type used as vertical 

( EiET L. deflection amplifier in television re- 
ceivers. Outline 14E, OUTLINES 

^—rTg) SECTION. Tube requires octal socket 
^ and may be operated in any position. 

a3 Heater volts (ac/dc), 6.3 ;amperes, 0.68. 
CLASS Ai AMPLIFIER 

Characteristics: 
Plate Voltage  50 
Grid-No.2 Voltage  250 
Grid-No.l Voltage  0 
Plate Resistance (Approx.)  — 
Transconductance  — 
Grid-No.l Voltage (Approx.) for plate current of 100 /ta  — 
Plate Current  153* 
Grid-No.2 Current  21* 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage0  
Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

6EY6 
Related type: 

7EY6 

350 max 
2500 max 

300 max 
-250 max 

180 max 
60 max 
11 max 

2.75 max 
200 max 
200"max 
200 max 

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

For fixed-bias operation  1 max megohm 
For cathode-bias operation  2.2 max megohms 

• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 0 The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

BEAM POWER TUBE 
Glass octal type used as vertical 

deflection amplifier in television re- 
ceivers. Outline 14E, OUTLINES 
SECTION. Tube requires octal socket 
and may be operated in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.8. 
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Characteristics: 
Plate Voltage. . . 

CLASS Ai AMPLIFIER 

Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.1 Voltage (Approx.) for plate current of 100 
Plate Current  
Grid-No.2 Current  

VERTICAL DEFLECTION AMPLIFIER 
Fox operation in a 525-line, 80-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage0  
Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

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

For fixed-bias operation  1 max megohm 
For cathode-bias operation  2.2 max megohms 

• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 0 The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

HIGH-MU TRIPLE TRIODE kt2.KT| 

Miniature type used in oscillator- H 

mixer and afc service in FM receivers. Pt3(3w3- 
Outline 8B, OUTLINES SECTION. "If™ 
Tube requires miniature nine-contact sT30W^ 
socket and may be operated in any Ay- 
position. Heater volts (ac/dc), 6.3; am- ktj 
peres, 0.45. 

CLASS Ai AMPLIFIER (Each Unit Unless Otherwise Specified) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Total Plate Dissipation (All plates)  
Heater-Cathode Voltage (Unit No.3): 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.). . .    
Transconductance  
Grid Voltage (Approx.) for plate current of 20 jua> 
Plate Current  
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HIGH-MU TRIODE 
  / \ Metal type 6F5 and glass octal type 6F5- 

I r—i J GT used in resistance-coupled amplifter cir- 
cuits. Outlines 3 and 15A, respectively, OUT- H V H LINES SECTION. Tubes require octal socket 

(V) and may be mounted in any position. Type Related types 
MC'trf-CT ^ 6F5-GT may be supplied with pin No.l omitted. 12F5GT Heater volts (ac/dc), 6.3; amperes, 0.3.Typical 

operation as class Ai amplifier: plate volts, 250 (300 max); grid volts, -2; amplification factor, 100; 
plate resistance (approx.), 66000 ohms; transconductance, 1500 /ihmos; plate ma., 0.9. Peak heater- 
cathode volts, 90 max. Type 6F5-GT is a DISCONTINUED type listed for reference only. Type 6F5 
is used principally for renewal purposes. 

POWER PENTODE 6F6 
( EEEli ] Metal type 6F6 and glass octal _ _ _ _ 

h(£a^/VW©h types 6F6-G and 6F6-GT used in the OFOV7 
audio output stage of ac receivers. _ _ _ _ _ 

^vIfI-gW Tubes are capable of large power out- OrOwT 
or Gs put with relatively small input voltage. 

Outlines 5, 26, and 14E, respectively, OUTLINES SECTION. Type 6F6-GT may 
be supplied with pin No.l omitted. Tubes require octal socket and may be mounted 
in any position. It is especially important that these tubes, like other power- 
handling tubes, be adequately ventilated. Types 6F6-G and 6F6-GT are used 
principally for renewal purposes. Heater volts (ac/dc), 6.3; amperes, 0.7. 

CLASS A, AMPLIFIER 
Maximum Ratings/ (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Connection Connection* 
375 max 350 max 
285 max ~ 

11 max 10 max 
3.75 max — 

Typical Operation: Con 
Plate Voltage  250 
Grid-No.2 Voltage  250 
Grid-No.1 (Control-Grid) Voltage  -16.5 
Peak AF Grid-No.l Voltage  16.5 
Zero-Signal Plate Current  34 
Maximum-Signal Plate Current  36 
Zero-Signal Grid-No.2 Current  6.5 
Maximum-Signal Grid-No.2 Current  10.5 
Amplification Factor  
Plate Resistance (Approx.)  80000 
Transconductance  2500 
Load Resistance  7000 
Total Harmonic Distortion  8 
Maximum-Signal Power Output  3.2 

Pentode 
Connection 

Triode 
Connection* 

250 

ohms 
Mmhos 
ohms 

per cent 
watts 

PUSH-PULL CLASS At AMPLIFIER 
Maximum Ratings: (Same as for class At amplifier) 
Typical Operation (Values are for two tubes): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l-to-Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output  
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Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 

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

A Grid No.2 connected to plate. 

0.1 max 
0.5 max 

megohm 
megohm 

6F8G 
P-rrn—J—J p-n 

LOW-MU TRIODE- 
REMOTE-CUTOFF PENTODE QO&D 
Glass type adaptable to circuit design in | 

AF7 several ways. Outline 24B, OUTLINES SEC- 
wi * TION. Heater volts (ac/dc), 6.3; amperes, 0.3. I— 

Typical operation as class Ai amplifier: pentode G3p 
unit—plate volts, 250 max; grid-No.2 volts, 100; 
grid-No.l volts, -3; plate resistance, 0.85 meg- h^—^ h 
ohm; transconductance, 1100 /umhos; plate ma., 
6.5; grid-No.2 ma., 1.5; triode unit—plate volts, 

100 max; grid volts, -3; amplification factor, 8; plate resistance, 0.016 megohm; transconductance, 500 
Mmhos; plate ma., 3.5. This type is used principally for renewal purposes. 

MEDIUM-MU TWIN TRIODE KT20— 
Glass octal type used as voltage amplifier (3V^a_ I— 

or phase inverter in radio equipment. Outline 23, PtsTi^j JiPti 
AEQf* OUTLINES SECTION. Tube requires octal ^ Lr-n ) Ol O VS" socket. Except for the heater rating of 6.3 volts (ac/dc) and 0.6 ampere and interelectrode ca- H Js H 

pacitances, each triode unit is identical elec- (T) ■ (e) 
trically with type 6J5. Type 6F8-G is used prin- NC KTi 
cipally for renewal purposes. 

DIODE-SHARP-CUTOFF, « 
TWIN-PLATE TETRODE 

Miniature type used in frequency- Pd®(I 
AC A 7 divider and complex-wave generator Nc J pL^^\J^G2TR Ol"circuits of electronic musical instru- 

ments. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine- Pbtr Patr 

contact socket and may be operated 
in any position. 

Heater Voltage (ac/dc)  6 ,3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances: 
Tetrode Unit: 

Grid No.1 to Plate A  0.040 pf 
Grid No. 1 to Plate B  0.030 mar pf 
Grid No.l to Cathode, Heater, Grid No.2, and Internal Shield  5.5 pf 
Plate A to Cathode, Heater, Grid No. 2  1.8 pf 
Plate B to Cathode, Heater, Grid No.2, and Internal Shield  1.8 pf 

Tetrode Grid No.l to Diode Plate  0.022 pf 
Tetrode Plate A to Diode Plate  0.020 max pf 
Tetrode Plate B to Diode Plate  0,055 pf 

6FA7 

0.040 
0.030 max 

5.5 
1.8 
1.8 

0.022 0.020 max 
0.055 

CLASS Ai AMPLIFIER 
Characterislics, (Tetrode Unit): 

Plate A and Plate B connected together 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Supply Voltage  
Grid-No.l Resistor (Bypassed)  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 20 pa  

Using either Plate A or B, with unused plate grounded 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Supply Voltage  
Grid-No.l Resistor (Bypassed)  
Plate Resistance (Approx.)  11 
Transconductance  
Plate Current  
Grid-No.2 Current  

volts 
volts 
volts 

megohms 
ohms 

pmhos 
ma 

volts 
volts 
volts 

megohms 
ohms 

pmhos 
ma 
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FREQUENCY DIVIDER & COMPLEX-WAVE GENERATOR 
Tetrode Unit 

Maximum Ratings, (Design-Maximum Valuesi): 
Plate-A Voltage  
Plate-B Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate-A Dissipation  
Plate-B Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

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

For grid-No. 1 resistor-bias operation  
Diode Unit 

Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Characteristics, Instantaneous Value: 
Tube Voltage Drop (or plate current of 2 ma  
" The dc component must not exceed 100 volts. 

330 max volts 
330 max volts 
330 max volts 

See curve page 70 
-50 max volts 

0 max volts 
1.5 max watts 
1.5 max watts 

0.65 max watt 
See curve page 70 

200 max volts 
200a'ma£ volts 

2.2 max megohms 

AVERAGE CHARACTERISTICS 
type 6FA7 Ef«6.3 VOLTS 

_ GRID - No. 2 VOLTS =100 PLATE A CONNECTED TO PLATE I 

-^O-NolVWJSECr: 

-Ib 1 -I-'L 

300 400 PLATE VOLTS 

"5^7? DUAL TRIODE 

GT2®ffl£ Glass type containing high-mu . trx'T 
Jjffr-i r— L and low-mu triode units used as com- Or D/ 

CT^vfi^N /^Vti bined vertical-deflection oscillator and Related type: 
(t/ ""(jX vertical-deflection amplifier in televi- isfdt 

Ptz Ta sion receivers. Maximum dimensions: 
over-all length, 2.9 inches; seated height, 2.62 inches; diameter, 1.188 inches. Tube 
requires miniature nine-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.925. 

CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.). 
Transconductance  

Unit No. 1 Unit No. 2 
250 60 150 
-3 0 -17.5 
64-6 

40000 - 800 
1600 - 7500 

267 



RCA Receiving Tube Manual 

Plate Current  
Grid Voltage (Approx.): 

For plate current of 10 na,  
For plate current of 100   

Transconductance, for plate current of 1 ma. 
Plate Current, for grid voltage of -25 volts. . 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Unit No. 1 Unit No. 2 
Oscillator Amplifier 
330 max 330 max volts 

- 1500 max volts 
-400 -250 max volts 

70 max 175 max ma 
20 max 50 max ma 

1.5 max 10 max watts 

200 max 200 max volts 
200*wax 200*wax volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias or cathode-bias operation  2.2 max 2,2 max megohms 
a This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
■ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
• The dc component must not exceed 100 volts. 

BEAM POWER TUBE p 

_ __ _ Glass octal type used in the audio '■EiEIli ] 
Ol CD output stages of compact stereophonic 

Related type: phonographs and in radio and televi- 
sofes sion receivers. Tube has high sensi- '"TD 

tivity at very low plate and screen- ,<'0s 

grid voltages; it can deliver relatively high power output at low values of plate 
load resistance. Outline 14F, OUTLINES SECTION. Tube requires octal socket 
and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values); 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation: Fixe 
Plate Supply Voltage  130 
Grid-No.2 Supply Voltage  130 
Grid-No.l (Control-Grid) Voltage  -12.5 
Cathode-Bias Resistor  - 
Peak AF Grid-No.l Voltage  12.5 
Zero-Signal Plate Current  82 
Maximum-Signal Plate Current  94 
Zero-Signal Grid-No.2 Current  4 
Maximum-Signal Grid-No.2 Current  15 
Plate Resistance (Approx.)  - 

volts 
amperes 

175 max 
175 max 
2.4 max 

14.5 max 
300 max 
200"maa; 

Fixed Bias Cathode Bias 
130 145 130 145 volts 
130 145 130 145 volts 

12.5 -16 - volts 
- _ 120 150 ohms 

12.5 15 11.9 15.4 volts 
82 80 88 86 ma 
94 100 90 86 ma 

4 4 5 4.2 ma 
15 18 9 17 ma 
- - 8000 - ohms 
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AVERAGE PLATE CHARACTERISTICS 
TYPE eFES1 
Ef = 6.3 VOLTS ORIO~N*t VOLTS=0 

g VOLTS ECg'75 

ISO 200 220 240 

Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output. 

1000 1000 
12 15 

4.2 5.6 

9500 
1000 1000 

10 13 
3.5 4.3 

/imhos 
ohms 

per cent 
watts 

PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: (Same as for class At amplifier) 
Typical Operation iyalues are for two tubes): 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l-to-Grid-No.l Voltage  ' 
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation   
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

130 145 volts 
130 145 volts 

75 75 ohms 
25.8 28.8 volts 

150 160 ma 
154 172 ma 
7.2 8 ma 

17 20 ma 
1600 1600 ohms 

6 6 per cent 
7 8.5 watts 

0.1 max megohm 
0.5 max megohm 

AVERAGE CHARACTERISTICS 
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6FG6 
Refer to type EM84/6FG6 

MEDIUM-MU TRIODE- 
SHARP-CUTOFF PENTODE 

_ _ — _ Miniature type used as combined 
OrG/ oscillator and mixer tube in vhf tele- pT(7Wn "j1 A°)& 
Related type: vision receivers employing series-con- 

sfgx nectedheaterstrings.Outline8B,OUT- Gj "Al) 
LINES SECTION. Tube requires min- 0T G|p 

iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (scrsen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value. 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. . . 

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 30 • • 
0 The dc component must not exceed 100 volts. 

Triode 
Unit 

330 max 

Pentode 
Unit 

330 max volts 
330 max volts 

See curve page 70 
0 max volts 

0.55 max watt 
See curve page 70 

2 5 max 3 max watts 
200 max 200 max volts 
200 max ° 200 max 0 volts 

125 100 125 volts 
- 100 125 volts 

-1 0 -1 volts 
43 _ 

5700 -180000 ohms 
7500 7400 6000 Mmhos 

13 11 ma 
- 4 ma 

-6.5 - -7.5 volts 

6FH5 
Related types 
2FH5, 3FH5 

HIGH-MU TRIODE 
Miniature type used as an rf am- 

plifier in vhf tuners of television re- 
ceivers. Outline 7B, OUTLINES 
SECTION. Tube requires seven-con- 
tact socket and may be mounted in 
any position. 

Heater Voltage (ac/dc) . 
Heater Current  

Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  
Grid to Cathode, Heater, and Internal Shield  
Plate to Cathode, Heater, and Internal Shield  

• With external shield connected to cathode. 
CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Without 
External 
Shield 

0,52 
3.2 
3.2 

6.3 
0.2 

With 
External 
Shield• 

0.52 
3.2 

4 

150 max 
0 max 

22 max 
2.2 max 
100 max 
100 max 
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Characteristics: 
Plate Voltage  
Grid Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 100 ^a. 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  1 max megohm 
AVERAGE PLATE CHARACTERISTICS 

TYPE 6FH5 E^s b.3 VOLTS 

120 140 160 
PLATE VOLTS 

MEDIUM-MU TRIODE— 
h.K © GlTR THREE-PLATE TETRODE 

Miniature type used in complex- - _ 
pT(3wi—-I'tWr)02™ wave generator applications. Sharp- Ol 

-I U— -j'-fV- cutoff tetrode unit has pair of additional 
plates. Outline 8B, OUTLINES SEC- 

(tp © TION. Tube requires nine-contact 
pibtr P2tr socket and may be mounted in any 

position. 
Heater Voltage (ac/dc)  6.3 
Heater Current  0.45 Direct Interelectrode Capacitances:0 

Triode Unit: 
Grid to Plate  1.4 
Grid to Cathode and Heater  2.6 
Plate to Cathode and Heater  1 

Tetrode Unit: 
Grid No.l to Plate No.2  0.06 max 
Grid No.l to Cathode, Heater, Grid No.2, Plate No.l A, and Plate No.IB 4.5 
Plate No.2 to Cathode, Heater, Grid No.2, Plate No.l A, and Plate No. IB 1.4 

Tetrode Grid No.l to Triode Plate  0.35 max 
Tetrode Plate No.2 to Triode Plate  0.008 max 0With external shield connected to cathode. 

CLASS At AMPLIFIER 
CharacterisHcs: Triode Unit 
Plate Voltage  100 
Grid Voltage  -1 
Amplification Factor  40 
Plate Resistance (Approx.)  7400 
Transconductance  5400 
Plate Current  7.9 
Grid Voltage (Approx.) for plate current of 100   -7 

Tetrode Unit with Plates No. 1A and No. IB Connected to Cathode at Socket 
Plate-No.2 Voltage  250 
Grid-No.2 Voltage    250 

6FH8 
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Grid-No.1 Voltage  
Plate-No.2 Resistance (Approx.)  
Transconductance, Grid No.l to Plate No.2  
Plate-No.2 Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate-No.2 current of 100 ^  

COMPLEX-WAVE GENERATOR 
Maximum Ratings, (Design-Maximum Values): Triode Unit 
Plate Voltage  275 max 
Plate-No.IA Voltage  
Plate-No.IB Voltage  
Plate-No.2 Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value    -40 max 
Positive-bias value  0 max 

Plate Dissipation  1.7 max 
Plate-No.IA Dissipation  
Plate-No.IB Dissipation  
Plate-No.2 Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts  
For grid-No.2 voltages between 137.5 and 275 volts  

Typical Operation With Separate Plate Operation {Tetrode Unit): 
Plates-No.1 A, No.lB, and No.2 Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate-No.IA Current  
Plate-No.IB Current  
Plate-No.2 Current  
Grid-No.2 Current  
Transconductance (Approx.): 

Grid No.l to Plate No.l A  
Grid No.l to Plate No.lB  
Grid No.l to Plate No.2  

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

For fixed-bias operation  0.5 max 

Tetrode Unit volts 
200 max volts 
200 max volts 
275 max volts 
275 max volts 

See curve page 70 

0.3 max watt 
0.3 max watt 
2.3 max watts 

0.45 max watt 
See curve page 70 

Triode Unit Tetrode Unit 
0.5 max 0.5 max megohm 

MEDIUM-MU DUAL TRIODE Gg?*® ^ 
. — I — Duodecar type used as combined Mi   
OrJ/ vertical-deflection-oscillator and ver- — —uj/SIGTi 

tical-deflection-amplifier tube in tele- 
vision receivers. Outline 12B, OUT- © Pti 
LINES SECTION. Tube requires duo- h h 

decar twelve-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.9. 

CLASS A, AMPLIFIER 
Characteristics: Unit No.l Unit No.2 
Plate Voltage  250 150 
Grid Voltage  -8 0 
Amplification Factor  22.5 - 
Plate Resistance (Approx.)  9000 
Transconductance  2500 - 
Plate Current  8 68' 
Grid Voltage (Approx.) for plate current of 10 ^a  -18 - 
Grid Voltage (Approx.) for plate current of 50 pz  

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 20-frame system 

Unit No.l Maximum Ratings, (Design-Maximum Values): Oscillator 
DC Plate Voltage  350 max 
Peak Positive-Pulse Plate Voltage*  
Peak Negative-Puise Grid Voltage  -400 max 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation   1 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200 °max 

250 150 250 volts -8 0 -9 5 volts 22.5 - 15.4 
9000 - 2000 ohms 2500 - 7700 Minhos 8 68" 41 ma -18 - - volts 

- - -23 volts 

Oscillator 
350 max 

Unit No.2 
Amplifier 
550 max 

2500 max 
-250 max 

150 rnaa: 
50 max 
10 max 

200 max 
200 "wax 
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Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  2.2 max 2.2 max megohms 
For cathode-bias operation  2.2 max - megohms 

■ This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
• The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-Une, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 0 The dc component must not exceed 100 volts. 

IC *1 g 

<T| 
DUAL TRIODE 

Duodecar type used as combined £_nMT 
(yfu—i i—'A/® vertical-deflection oscillator and verti- Oi IVI/ 

GT| cal-deflection amplifier in television re- 
NC GT—® PT| ceivers. The high-mu triode unit No.l 

h h is used as an oscillator, and the low- 
mu triode unit No.2 is used as an amplifier. Outline 12B, OUTLINES SECTION. 
Tube requires duodecar twelve-contact socket and may be mounted in any posi- 
tion. Heater volts (ac/dc), 6.3; amperes, 1.05. 

CLASS A, AMPLIFIER 
Characteristics: Unit No. 1 Unit No. 2 
Plate Voltage  250 175 volts 
Grid Voltage  -3 -25 volts 
Amplification Factor  66 5.5 
Plate Resistance (Approx.)  30000 920 ohms 
Transconductance  2200 6000 Atmhos 
Grid Voltage (Approx.) for plate current of 20 jua  -5.3 - volts 
Grid Voltage (Approx.) for plate current of 200 /ia  - -45 volts 
Plate Current  2 40 ma 

Unit No. 1 Unit No. 2 
250 175 volts 
-3 -25 volts 
66 5.5 

30000 920 ohms 
2200 6000 Atmhos 
-5.3 - volts 

- -45 volts 
2 40 ma 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  350 max 550 max volts 
Peak Positive-Pulse Plate Voltage#  - 1500 wax volts 
Peak Negative-Pulse Plate Voltage  -400 wax -250 wax volts 
Peak Cathode Current  - 175 wax ma 
Average Cathode Current  - 50 max ma 
Plate DissipationI  1 wax 10 wax watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 wax volts 
Heater positive with respect to cathode  200Bwax 200Bwax volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  1 wax 1 wax megohm 
For cathode-bias operation  2.2 wax 2.2 wax megohms 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds, 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

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

kdiz-VtclFM detector and af voltage amplifier 
ia/ ""Mr *n FM receivers. Outline 8B, OUT- 

pd LINES SECTION. Tube requires min- 
iature nine-contact socket and may be 

nji/ L2) operated in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45. 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  

6FM8 

330 max 
0 wax 
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Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  

DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Peak Heater-Cathode Voltage: 

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

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 20 ma  0 The dc component must not exceed 100 volts. 

200 max 
200omax 

200 max 
200° max 

HIGH-MU TRIODE h >h?\ 
- _ _ - Miniature type with frame grid /  VSJ 
OiCf5A used as rf-amplifier tube in vhf tuners JVf i— 

of television receivers. Outline 7B, 
OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket K 

and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.18. 
CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Negative-bias value  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 100 na. 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  

200 max 
-50 max 

22 max 
2.5 max 
100 max 
100 max 

1 max megohm 

MEDIUM-MU TV/IN TRIODE H^<^E>Pt' 
. _ —. _ Miniature type used as combined KT2 (3)^^I~llSV7)GT| 

OrV*/ vertical-and horizontal-deflection os- Tlvf""" 
Related type: cillator in television receivers. Outline gt2(£a\ /\T/¥-S) 

8FQ7 8D, OUTLINES SECTION. Tube re- T, 

quires miniature nine-contact socket PTs nc 

and may be operated in any position. Except for direct interelectrode capacitances, 
this type is identical with miniature type 6CG7. For typical operation as a resistance- 
coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0 .6 ampere 
Heater Warm-up Time (average)  11 seconds 
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Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  
Grid to Cathode and Heater  
Plate to Cathode and Heater  
Plate of Unit No.l to Plate of Unit No.2  

BEAM HEXODE 
(5jryr:::_v->y Miniature type used as rf-ampli- » _ 

, )_ K fier tube in vhf television receivers. In OPdd 
G2®\U/^WVl)|2 this tube, grid No.l is the control grid, Related type: 
134 rfr— 4 grid No.2 is a focusing grid, grid No.3 2FS5 

®i is the screen grid, and grid No.4 is the 
suppressor grid. Grid No.2 is internally connected to the cathode and grid No.4, 
and aligned with grid No.3. Outline 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.2. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Cathode Current  
Grid-No.3 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.3 Voltage  
Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance   
Plate Current  
Grid-No.3 Current  
Grid-No.l Voltage (Approx.) for transconductance of 100 ^mhos. 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, for fixed-bias operation  
0 The dc component must not exceed 100 volts. 

300 max 
150 max 
-50 max 

0 max 
20 max 

0.15 max 
3.25 max 
200 max 
2000max 

volts 
volts 
volt 

megohm 
^mhos 

0.5 max megohm 

(JW?) SHARP-CUTOFF TETRODE 

vlf Miniature type used as rf ampli- 
(\ r™ [ ) fier in vhf tuners of television receivers. 

.sCIaVXIJALIk Outline 7B, OUTLINES SECTION. 
pC ^ Tube requires seven-contact socket 

and may be mounted in any position. 
Heateb Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances:0 

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

0 With external shield connected to cathode except as noted. 
• With external shield connected to ground. 

0.03 max 
4.5 

3 
2.7* 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage   
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
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Cathode Current  
Grid-No.2 Input: 

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

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 20 mR. 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance  
* The dc component must not exceed 100 volts. 

20 wax ma 
0.5 wax watt 
See curve page 70 

2 wax watts 
200 wax volts 
200*max volts 

volts 
volts 
volt 

megohm 
Mmhos 

ma 
ma 

volts 

0.5 max megohm 

6FV8 
_ . Miniature type used in television 
OPVO^\ receivers as combined oscillator and jliixL Kp 

Related type: amplifier. Triode is used as vertical PTv£Affl_/\l TA^G||P 

sfvs deflection oscillator; pentode is used  ift) 
as if or general-purpose amplifier. Out- GT G|p 

line 8B, OUTLINES SECTION. Tube requires nine-contact socket and may be 
operated in any position. Heater volts (ac/dc), 6.3; amperes, 0.45; heater warm- 
up time (average), 11 seconds. 

CLASS A: AMPLIFIER 
Pentode Unit 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  330 wax volts 
Grid-No.2 (screen-grid) Supply Voltage  330 wax volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 wax volts 
Plate Dissipation  2.3 wax watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200owax volts 

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

For fixed-bias operation  0.25 max megohm 
For cathode-bias operation  1 max megohm 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Related type: 
5FV8 

330 wax volts 
330 wax volts 

See curve page 70 
0 wax volts 

2.3 wax watts 
0.55 max watt 

See curve page 70 
200 wax volts 
200owax volts 

0.25 wax megohm 
1 wax megohm 

Characteristics: Triode Unit 
6FV8 6FV8A 

Pentode 
Unit 

Plate Voltage  125 125 125 volts 
Grid-No.2 Voltage  — - 125 volts 
Grid-No.l Voltage  -1 -1 -1 volt Amplification Factor  40 45 - 
Plate Resistance (Approx.)  5000 5600 200000 ohms 
Transconductance  8000 8000 6500 junhos 
Grid-No.l Voltage (Approx.) for plate current of 20 -9 -7.5 -9 volts 
Plate Current  14 12 12 ma 
Grid-No.2 Current  - 4 ma 

VERTICAL-DEFLECTION OSCILLATOR—TRIODE UNIT 
For operation in a 525-line, 30-frame system 

Maximum Ratings, {Design-Maximum Values): 
DC Plate Voltage  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current   
Average Cathode Current   

330 wax 
-250 wax 

70 max 
20 wax 
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Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  
■ The dc component must not exceed 100 volts. 

200 max 
200omaz 

3 max megohms 

#BEAM POWER TUBE 
Glass octal type used as horizontal- 

deflection amplifier in television re- 
ceivers. Outline 19A, OUTLINES 

h SECTION. Tube requires octal socket 
and may be mounted in any position. 

1J2 Heater volts (ac/dc), 6.3; amperes, 1.2. 
HORIZONTAL-DEFLECTION AMPLIFIER 

For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage0  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
DC Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation*  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

6FW5 

770 max 
6500 max 

220 max 
-330 max 
-55 max 
610 max 
175 max 
3.6 moa; 

18 max 
200 max 
200amax 
220 max 

Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance  1 max megohm 
0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 100 volts. 
• An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 

H MEDIUM-MU TWIN TRIODE 
HfflJQ(5)PT| Miniature type used in direct-coupled cath- 

K gt ode-drive rf-amplifier circuits of vhf television 
-J—TjY^ tuners. In such circuits, one triode unit is used w • » a 

(yC-IZ 111 if a8 t^G direct-coupled grounded-cathode driver Q |" yy Q 
(1/M SKstH® for ot^er unit. Outline 8B, OUTLINES CT2 KT| SECTION. Tube requires nine-contact socket, 
pHeater volts (ac/dc), 6.3; amperes, 0.4. Char- 

acteristics as class Ai amplifier (each unit): 
plate volts, 100 (250 wax); grid volts, -1.2; amplification factor, 33; plate resistance (approx.), 2500 
ohms; transconductance, 13000 jumhos; plate ma., 15; cathode ma., 22 wax; plate dissipation, 2.2 max 
watts; peak heater-cathode volts, 200 wax (the dc component must not exceed 100 volts). This type is 
used principally for renewal purposes. 

NC KT2 

(5^<®kT| dual triode 

Grj/fiiri Duodecar type used as combined _ ^ 
(sXLi—11—il/® vertical-deflection oscillator and verti- OF If 

Nc(/K/\_/n)pT| cal-deflection amplifier in television re- Related type: 
(?) Qz) T| ceivers. The high-mu triode unit No.1 isfyz 
h h is used as an oscillator, and the low- 

mu triode unit No.2 is used as an amplifier. Outline 12D, OUTLINES SECTION. 
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Tube requires duodecar twelve-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.05. 

CLASS Ai AMPLIFIER 
Characteristics: Unit No. 1 Unit No. 2 
Plate Voltage  250 150 volts 
Grid Voltage  -3 -17.5 volts 
Amplification Factor  65 6 
Plate Resistance (Approx.)  40500 800 ohms 
Transconductance  1600 7500 ^mhos 
Grid Voltage (Approx.) for plate current of 30 fia  -5.5 - volts 
Grid Voltage (Approx.) for plate current of 50 /ua  - -55 volts 
Plate Current  1.4 45 nu 
Plate Current (Approx.) for grid voltage of -25 volts    10 ma 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Unit No.l Unit No. 2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  330 max 275 max volts 
Peak Positive-Pulse Plate Voltage#  - 2000 max volts 
Peak Negative-Pulse Plate Voltage  -400 max -250 max volts 
Peak Cathode Current  70 max 175 max ma 
Average Cathode Current  ... 20 max 50 max ma 
Plate Dissipation  ... 1 max 7tmax watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  ... 200 max" 200* ■max volts 

Maximum Circuit Values: 
Grid-Circuit Resistance  2.2 max 2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds, 
t 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. 

POWER PENTODE 
Glass octal type used in output stage of 

radio receivers where moderate power output is 
required. Outline 22, OUTLINES SECTION. 
Tube requires octal socket. Except for inter- 
electrode capacitances and a plate resistance of 
175000 ohms, this type is electrically identical 
with type 6AK6. Heater voits (ac/dc), 6.3; 
amperes, 0.15. Type 6G6-G is used principally 
for renewal purposes. 

BEAM POWER TUBE— pp 
SHARP-CUTOFF PENTODE 

- _ _ _ Duodecar type used as FM detec- 3pSk~ if/j/t- 
Owll tor and audio-frequency output am- 

plifier in television receivers. Outline lp (2// \ Jvi 
12B, OUTLINES SECTION. Tube re- ^ 
quires duodecar twelve-contact socket h h 

and may be mounted in any'position. Heater volts (ac/dc), 6.3; amperes, 1.2. 
BEAM POWERJUBE UNIT AS CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max v< 
Grid-No.2 (sckeen-gkid) Voltage  135 max v. 
Average Cathode Current  65 max 
Plate Dissipation  6.5 max ws 
Grid-No.2 Input    1.8 max wi 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max v 
Heater positive with respect to cathode  200"max v< 
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Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage. . . 
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current. 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion......... 
Maximum-Signal Power Output  

PENTODE UNIT AS CLASS A, AMPLIFIER 
Characteristics: 
Plate Supply Voltage  
Grid-No.3 (Suppressor-Grid) Voltage  
Grid-No.2 (Screen-Grid) Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance, Grid No.l to Plate  
Transconductance, Grid No.3 to Plate  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 10 jza. 
Grid-No.3 Voltage (Approx.) for plate current of 10 

PENTODE UNIT AS FM DETECTOR 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.3 Voltage  
Grid-No.2 Supply Voltage   
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

■ The dc component must not exceed 100 volts. 

ma 
ohms 

jtmhos 
ohms 

per cent 
watts 

volts 
volts 
volts 
ohms 

megohm 
jjmhos 
jumhos 

330 max volts 
28 max volts 

330 max volts 
See curve page 70 

0 max volts 
1.7 max watts 
1.1 max watts 
See curve page 70 

200 max volts 
200"max volts 

BEAM POWER TUBE 
Neonoval type used as output tube 

in audio-amplifier applications. Out- 
line 11C, OUTLINES SECTION.Tube 
requires neonoval nine-contact socket 
and may be mounted in any position. 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

6GC5 

volts 
amperes 

220 max 
140 max 
1.4 max 

12 max 

200 max 
ZdQ^hnax 
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AVERAGE PLATE CHARACTERISTICS 

QRID-NO. Z VOLTS ECZ'ISC 

Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No. 1 Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.1 Voltage  
Zero-Signal Plate Current  
Maxinjum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

110 200 volts 
110 125 volts 

-7.5 - volts 
- 180 ohms 

7.5 8.5 volts 
49 46 ma 
50 47 ma 

4 2.2 ma 
10 8.5 ma 

13000 28000 ohms 
8000 8000 ^mhos 
2000 4000 ohms 

10 10 per cent 
2.1 3.8 watts 

0.1 max megohm 
0.5 max megohm 

AVERAGE CHARACTERISTICS 
TYPE 6GC5 Ef = 6.3 VOLTS 
GRID-No.2 VOLTS >110 

nmp-^1 volts ECt* 

300 400 PLATE VOLTS 
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K ^ BEAM POWER TUBE 

y-sK Duodecar type used as horizontal- . ^ _ _ G|®yT^n><^2^G3 deflection-amplifier tube in television OwCd 
s receivers. Outline 20, OUTLINES Related typen 2 0 0 SECTION. Tube requires duodecar izges, izges 

H H twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 

Characteristics: CLASS Ai AMPLIFIER 
Plate Voltage  60 250 volts 
Grid-No.2 (Screen-Grid) Voltage  150 150 volts 
Grid-No.1 (Control-Grid) Voltage  0 -22.5 volts 
Triode Amplification Factor*  - 4.4 
Plate Resistance (Approx.)  - 18000 ohms 
Transconductance  - 7300 Mmhos 
Plate Current  345* 65 ma 
Grid-No.2 Current  27* 1.8 ma 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma  - -42 volts 
* Triode connection (grid No.2 tied to plate); plate and grid-No.2 volts = 150. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  770 max volts 
Peak Positive-Pulse Plate Voltage#  6500 max volts 
Peak Negative-Pulse Plate Voltage  -1500 wax volts 
DC Grid-No.2 Voltage  220 wax volts 
Peak Negative-Pulse Grid-No.1 Voltage  -330 max volts 
DC Grid-No.I Voltage  -55 wax volts 
Peak Cathode Current  550 wax ma 
Average Cathode Current  175 wax ma 
Plate Dissipation!  17.5 max watts 
Grid-No.2 Input  3.5 max watts 
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

770 wax 
6500 max 

-1500 wax 
220 max 

-330 max 
-55 wax 
550 wax 
175 max 

17.5 max 
3.5 max 
200 max 
200 "max 
200 wax 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds, 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

(TiAZ BEAM POWER TUBE 

)^T~r:zz pi k Duodecar type used as horizontal- 
e'(w:^>d®es deflection amplifier in television re- 

ceivers. Outline 12D, OUTLINES 
2 (jj © ' SECTION. Tube requires duodecar 

H H twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 

Characteristics: CLASS A: AMPLIFIER 
Plate Voltage  60 
Grid-No.2 (Screen-Grid) Voltage  150 
Grid-No.1 (Control-Grid) Voltage  0 
Triode Amplification Factor*  - 
Plate Resistance (Approx.)  - 
Transconductance  - 
Plate Current  345* 
Grid-No.2 Current  33* 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma  - 

6GF5 

60 250 volts 
150 150 volts 

0 -26.5 volts - 4.2 
- 0.26 megohm 
- 4700 /xmhos 

345* 34 ma 
33* 1.6 ma 
- -46 volts 
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HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
Negative DC Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation f  
Grid-No.2 Input    
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

770 max 
5000 max 

-1500 max 
220 max 

-330 max 
-55 max 
500 max 
160 max 

9 m ax 
2.5 max 

200 max 
200"wax 
200 max 

Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance  1 max megohm 
* Triode connection (grid No.2 connected to plate); plate and grid-No.2 volts =150. 
• These values can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

DUAL TRIODE k 

, ^ CT Novar type containing high-mu 
Owl"/ and high-perveance, low-mu triode (Tjre™1 jfep 
Related types: units used as combined vertical-deflec- Ti 

iogf?, 13GF7 tion oscillator and vertical-deflection 07 
amplifier in television receivers. Out- T| Tt 

line 10A, OUTLINES SECTION. Tube requires novar nine-contact socket and 
may be mounted in any position. For curves of average plate characteristics for 
Unit No.l and Unit No.2, refer to types 6DR7 (Unit No.l) anH 6EM7, respectively. 
Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.) 

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

Unit No.l 
4.6 

6.3 
0.985 
Unit No.2 

9 

CLASS Ai AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.): 

For plate current of 10 pa  
For plate current of 100 jua  

Plate Current  
For plate voltage of 60 volts and zero grid voltage. 
For grid voltage of -28 volts  

2.4 6.5 pf 
0.26 1.4 Pf 

Unit No.l Unit No.2 
250 150 volts 
-3 -20 volts 
64 5.4 

40000 750 ohms 
1600 7200 ^mhos 
-5.5 _ volts 

- -45 volts 
1.4 50 ma 

- 95 ma 
- 10 ma 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, S0~frame system 

Unit No.l Unit No.2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  330 max 330 max 
Peak Positive-Pulse Plate Voltage (Absolute Maximum) § - 1500*wtax 
Peak Negative-Pulse Grid Voltage  -400 max -250 max 
Peak Cathode Current    77 max 175 max 
Average Cathode Current  22 max 50 max 
282 



1 Technical Data • 

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

200 max 
200'maa; 

200 max 
200mmax 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias or cathode-bias operation  2.2 max 2.2 max megohms 
# Under no circumstances should this absolute value be exceeded. 
• The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6GH8 

r«sap Miniature types used in multivi- t n a. 
brator-type horizontal-deflection cir- wwrloA 

Mr®K.T cuits in television receivers. Also used Related type: 
(jj" ^») for age-amplifier or sync-separator ap- sghs 

Pt 0t plications in such receivers. Outline 8B, 
OUTLINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Type 6GH8-A is specially controlled to assure low inter- 
electrode leakage. 

Related type: 
5GH8 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-up Time (Average.)  
Direct Interelectrode Capacitances: 
Triode Unit: 6GI 

Grid to Plate  1.' 
Grid to Cathode, Heater, Pentode Grid No.3, Pentode 

Cathode, and Internal Shield  3. 
Plate to Cathode, Heater, Pentode Grid No.3, Pentode 

Cathode, and Internal Shield  1. 
Heater to Cathode  

Pentode Unit: 
Grid No.l to Plate  0.0 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield   5. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

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

AVERAGE PLATE CHARACTERISTICS    TRIODE UNIT 

6.3 
0.45 

11 
volts 

ampere 
seconds 

6GH8 
1.6 

6GH8A 
1.7 pf 

3.4 3 pf 
1.7 

3 
1.4 

3 
pf 
pf 

0.02 max 0.02 max pf 
5.5 5 pf 

CO 

2.6 
3 pf 

pf 

TYPE 6GH8 C.F=<>.3 VOLTS 

300 400 
PLATE VOLTS 
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CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 10   

HORIZONTAL-DEFLECTION OSCILLATOR 
For operation in a 525-line, 30-frame system 

Triode Unit Pentode Unit 
125 125 volts 

_ 125 volts 
-1 -1 volts 
46 - 

5400 200000 ohms 
8500 7500 ^mhos 
13.5 12 ma 

- 4 ma 
-8 -8 volts 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  
Peak negative value  

Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

* The dc component must not exceed 100 volts. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

Triode Unit Pentode Unit 
330 max 350 max volts 

- 330 max volts 

0 max 0 max volts 
- -175 max volts 
- 300 max ma 
- 20 max ma 
_ 0.55 max watt 

2.5 max 2.5 max watts 

200 max 200 max volts 
200 ■max 200 "max volts 

2.2 max 
2.2 max 

2.2 max megohms 
2.2 max megohms 

AVERAGE CHARACTERISTICS PENTObC UNIT 

am 

6GJ5 
Related types: 
12GJ5,17GJ5 

BEAM POWER TUBE 

Novar type used in high-efficiency 
horizontal-deflection-amplifier circuits 
of television receivers. Outline ISA, 
OUTLINES SECTION.Tube requires 
novar nine-contact socket and may be uisvaj. uiuc-uuiiisciuis owutvct anu may uc 

operated in any position. For curve of average characteristics see type 6GW6. 
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Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

volts 
amperes 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Mu-Factor, grid No.2 to grid No.l  
Plate Resistance (Approx.)  Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage for plate current of 1 ma 

CLASS Aj AMPLIFIER 
Triode Connection Pentode Connection 
  150 60 250 

HORIZONAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 80-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage*  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No.1 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation*  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

770 max 
6500 max 

-1500 max 
220 max 
-55 max 

-330 max 
550 max 
175 max 

17.5 max 
3.5 max 
200 max 
200*max 
240 max 

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

For grid-resistor-bias operation*  1 max megohm 
D This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

MEDIUM-MU TRIODE— 
h SHARP-CUTOFF PENTODE 

Miniature type used as oscillator in hori- 
K r zontal deflection circuits of television receivers. G2p(3#rfri V7)Kf;'s3pOutline 8B, OUTLINES SECTION. Tube re- 

jrciIllrfzL } quires miniature nine-contact socket and may OwJo 
be operated in any position. Heater volts (ac/dc) 

> /J/^ Kj in series: 6.3; amperes, 0.3. Heater volts in 
(Vj parallel: 3.15; amperes, 0.6. Heater warm-up pT Gt time (average), 11 seconds. Characteristics as 

class Ai Amplifier, triode unit: plate volts, 125; 
grid volts, -1; amplification factor, 40; plate resistance (approx.), 5000 ohms; transconductance, 8500 
^rnhcs; plate ma., 13.5; pentode unit: plate, grid-No.2 volts, 125; grid-No.1 volts, -1; plate resistance 
(approx.), 150,000 ohms; transconductance, 7500 ^mhos; plate ma., 12; grid-No.2 ma., 4.5. Maximum 
ratings as horizontal-deflection oscillator (design-maximum values), triode unit: plate volts, 330 max; 
grid volts, positive-bias value, 0 max; plate dissipation, 2.5 max watts; pentode unit: plate, grid-No.2 
volts, 330 max; grid No.l, positive-bias value, 0 max; grid No.l, positive-bias value, 0 max volts; 
plate dissipation, 2.5 max watts. This is a DISCONTINUED TYPE listed for reference purposes only. 

HIGH-MU TRIODE 
Miniature type with frame grid 

used as a grounded-cathode rf-ampli- 
fier tube in vhf tuners of television re- 
ceivers. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be operated in 
any position. 

6GK5 
Related types: 
2GK5, 3GK5 
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Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.18 ampere 
Direct Interelectrode Capacitances (Approx.):0 

Grid to Plate  0.52 pf 
Grid to Cathode, Heater, and Internal Shield  5 pf 
Plate to Cathode, Heater, and Internal Shield  3.5 pf 
Heater to Cathode  2.5" pf 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  200 max volts 
Grid Voltage: 

Negative-bias value i  -50 max volts 
Positive-bias value  0 max volts 

Average Cathode Current  22 max ma 
Plate Dissipation  2.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  100 max volts 
Heater positive with respect to cathode  100 max volts 

Characteristics: 
Plate Voltage  135 volts 
Grid Voltage  —1 volt 
Amplification Factor  78 
Plate Resistance (Approx.)  5400 ohms 
Transconductance  15000 /imhos 
Plate Current  11.5 ma 
Grid Voltage (Approx.; for transconductance of 150 /jmhos  — 4.2 volts 
Grid Voltage (Approx.) for transconductance of 1500 jmihos  —2.5 volts 
Input Resistance"   275 ohms 
Input Capacitance"  11.2 mm! 
Noise Figure0  4.7 db 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  1 max megohm 0 With external shield connected to cathode, except as noted. 
* With external shield and internal shield connected to ground. 
" Measured at 200 Mc with heater volts = 6.3 and plate effectively grounded for rf voltages. D For a neutralized triode amplifier at a frequency of 200 Mc with signal source impedance adjusted 
for minimum noise output. 

AVERAGE PLATE CHARACTERISTICS 

mm 

type 6GK5 E« =6.3 VOLTS 

mm 

Wn 

POWER PENTODE r (1 
rVi . _ _ Miniature type used in the output 

6(3K6 stage Of audio amplifying equipment s 
and also in the video output stage of 1 \ 
television receivers. Outline 8E, OUT- Kv- 
LINES SECTION. Tube requires 

miniature nine-contact socket and may be operated in any position. 
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Heater Voltage (ac/dc)  
Heater Current  !.!  
Direct Interelectrode Capacitances:  

Grid No.l to Plate  
Grid Mo.l to CaiJiod®, Heater, Grid No.2,'Grid Noii and internal Shield 
Plate to. Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 

CLASS A1 AMPLIFIER 
Maximum Ratings: (Design-Maximum Values): 
Plate Supply Voltage. .. 
Plate Voltage    
Grid-No.2 Supply Voltage. .!  
Grid-No.2 (screen-grid) Voltage. . . !.....!!!! . 1 
Grid-No.1 (control-grid) Voltage, Negative-bias value  
Cathode Current  
Plate Dissipation ]   
Grid-No.2 Input, Peak  
Grid-No.2 Input, Average  
Peak Heater-Cathode Voltage: 

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

Characteristics and Typical Operation: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  . ... Mu-Factor, Grid No.2 to Grid No.l. ................       
Plate Resistance (Approx.)  
Transconductance  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  
Effective Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

6.3 
0.76 

Ciass AB\ 

PUSH-PULL CLASS AB, and B AMPLIFIER 
Maximum Ratings: (Same as for class At amplifier) 
Typical Operation, {Values are for two tubes): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l-to-Grid-No.l Voltage. ... 
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (plate to plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output  

250 
250 
135 

19 
38000 
11300 

7.3 
48 

50.6 
5.5 

10 
5200 

10 
5.7 

Class B 
250 300 250 300 
250 300 250 300 — — -11.6 -14.7 
130 130 _ — 

22.4 28 22.4 28 
62 72 20 15 
75 92 75 92 
7 8 2.2 1.6 

15 22 15 22 
8000 8000 8000 80C0 

3 4 3 4 
11 17 11 17 

AVERAGE CHARACTERISTICS 

ma 
ma 
ma 

ohms 
per cent 

watts 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

I 
a 

m 

50 100 150 200 250 300 PLATE VOLTS 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

0.3 max megohm 
1 max megohm 

DUAL TRIODE >\~K 
KTafaVraJi-L \fc)KTi 

m— Glass type containing high-mu tSl—L—Vp 
O w L / triode and high-perveance, low-mu tri- 

ode in same envelope. Used as com- PT2l— 
bined vertical-deflection-oscillator and 
vertical-deflection-amplifier tube in GT2 

television receivers. Outline 14B, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.05. 

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.): 

For plate current of 20 hsl. . 
For plate current of 200 fta. 

Plate Current  

CLASS Ai AMPLIFIER 

VERTICAL-DEFLECTION OSCILLATOR AND 
For operation in a 525-line, SO-frame s| 

Unit No.l Unit No.2 
250 175 volts -3 -25 volts 66 5 

30000 780 ohms 
2200 6400 /jmhos 
-5.3 _ volts - -60 volts 

2 46 ma 
AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage  
Peak Negative-Pulse Grid Voltage.  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation"  
Peak Heater-Cathode Voltage: 

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

Unit No.l UnitNo.2 
Oscillator Amplifier 
350 max 550 max volts — 1500amax volts -400 max -250 max volts - max 175 max ma — max 50 max ma 

1 max 10 max watts 
200 max 200 max volts 
200*max 200#max volts 

1 max 1 max megohm 
2.2 max 2.2 max megohms 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  1 max 1 max megohm 
For cathode-bias operation  2.2 max 2.2 max megohms 

D 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. 
■ 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. 

SEMIREMOTE-CUTOFF PENTODE >ry< 

*+%*** Miniature type used in gain-con- 02 

OwfVlO trolled picture-if stages of television _1V 
Related type: receivers operating at intermediate fre- k^A^^^I/©C3 

5GM6 quencies in the order of 40 megacycles. 15 

Tube features high transconductance ci 
and relatively low capacitances. Outline 7B, OUTLINES SECTION. Tube re- 
quires seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.4 ampere 

Direct Interelectrode Capacitances: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  

  6.3 
  0.4 

Without With 
External External 
Shield Shield0 

0.036 max 0.026 max 
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CLASS A, AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

330 max 
0 max 

330 max 
See curve i 

0 max 
3.1 max 

0.65 max 
See curve ] 

200 max 
200*max 

Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for transconductance of 60 Mmhos. 
Plate Current  
Grid-No.2 Current  0 With external shield connected to cathode. # The dc component must not exceed 100 volts. 

volts 
ohms 

megohm 
pmhoB 

volts 
ma 

AVERAGE CHARACTERISTICS 
TYPE 6GM6 tf* 6.3 VOLTS GRID N*3 AND INTERNAL SHIELD CONNECTED TO CATHODE AT SOCKET. GRID-N*2 VOLTS s 125 

rL_M.. VOLTS CCl'^L 

—  
= —Eci*-gs- 

200 300 400 PLATE VOLTS 

X K HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

PT(ffiA E^1lJ0Gip Miniature type used in color and - — _ 
black-and-white television receivers. OwlVO 

J/^-'gzp Triode unit is used as sync-separator, R.iatad typ... 
 ®p sync-clipper, phase inverter, or sound- sons, icsns T p if amplifier. Pentode unit is used in 

output stage of video amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. For direct inter- 
electrode capacitances, refer to type 6EB8; curve for average plate characteristics 
of triode unit is same as for type 6EB8. Heater volts (ac/dc), 6.3; amperes, 0.75. 

CLASS At AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage. .. 
Grid-No.2 Voltage  

Triode Unit Pentode Unit 
330 max 330 max volts 

— 330 max volts 
— See curve page 70 
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Grid-No. 1 (control-grid) Voltage, Positive-bias value. 
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. .. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

— 1.1 max watts 
— See curve page 70 

200 max 200 max volts 
200owo2 200oTnaa5 volts 

Characteristics: Unit 
Plate Supply Voltage  250 
Grid-No.2 Supply Voltage  — 
Grid-No.l Voltage   —2 
Cathode-Bias Resistor  — 
Amplification Factor  100 
Plate Resistance (Appro*.)  37000 
Transconductance  2700 
Grid Voltage (Appro*.) for plate current of 20^  —5 
Grid-No.l Voltage (Appro*.) for plate current of 100 /ta — 
Plate Current  2 
Grid-No.2 Current  — 

Pentode 
Unit 

60 200 
150 150 

0 
- 100 

Maximum Circuit Values: Triode Pentode 
Grid-No.l-Circuit Resistance: Unit Unit 

For fixed-bias operation   0.5 max 0.25 maae megohm 
For cathode-bias operation  X max \ max megohm 0 The dc component must not exceed 100 volts. 

■ This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

AVERAGE CHARACTERISTICS 
type 6GN8 E{« 6.3 VOLTS 

" GRID - No. 2 VOLTS ■ 150 

GRIO-NO.I VOLTS ECI* 

200 250 PLATE VOLTS 

6GT5 
Related types: 
12GT5, 17GT5 

BEAM POWER TUBE 
Novar type used as a horizontal- 

deflection amplifier in television re- 
ceivers. Outline 17A, OUTLINES 
SECTION. Tube requires novar nine- 
contact socket and may be mounted in 
any position. For curve of average char- 
acteristics, refer to type 6GW6. 

Heateb Voltage (ac/oc)  
Hkateb Current   
Direct Inter electrode Capacitances (Appro*.): 

Grid No.l to PSnte  
Grid No.l to Cmthode, Heater, Grid No.2. and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

volts 
amperes 
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CLASS Ai AMPLIFIER 
.... Triode Characteristics: Connection C 

Plate Voltage  150 60 
Grid-No.2 (Screen-Grid) Voltage  150 150 
Grid-No.l (Control-Grid) Voltage  —22.5 0 
Mu Factor, grid No.2 to grid No.1  4.4 — 
Plate Resistance (Approx.)  — — 
Transconductance  — — 
Plate Current  — 390* 
Grid-No.2 Current  — 32* 
Grid-No.l Voltage (Approx.) for plate ma=l  — — 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 80-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No.1 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation*  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Pentode 
Connection 

770 max 
6500 max 

-1500 max 
220 max 

— 55 max 
-330 max 

550 max 
175 max 
3.5 max 

17.5 max 
200 max 
200amaa: 
240 max 

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

For grid-resistor-bias operation*  1 max megohm 
* These values can be measured by a method involving a recurrent waveform such that the plate dis- 
sipation and grid-No.2 input will not exceed their maximum ratings. 
■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
•An adequate bias resistor or other means is required to protect the tube in the absence of excitation. D The dc component must not exceed 100 volts. 

MEDIUM-MU TWIN TRIODE 
KT2 T| Miniature type used in the matrix- - _ 

,—.ffU ing circuits of color television receivers O V? U f 
employing series-connected heater 

0 "0 strings. Also used in phase-inverter, 
PT2 multivibrator,andgeneral-purposeam- 

plifier applications. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 
Heater Voltage (ac /dc)  
Heater Current  
Heater Warm-Up Time (Average)  
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  
Grid to Cathode and Heater  
Plate to Cathode and Heater  
Plate of Unit No.l to Plate of Unit No.2  

Unit No.l 
3 

3.4 
0.44 

6.3 
0.6 

11 
Unit No.2 

CLASS Ai AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  

330 max 
0 max 
3 max 

200 max 
200mmax 
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Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 50 ^a. 
Plate Current    
Plate Current for grid voltage of -14 volts  
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
■ The dc component must not exceed 100 volts. 

1 max megohm 

type 6GU7 
Ef» 6.3 VOLTS 

AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 

IHWHHHn 

E 

200 250 PLATE VOLTS 350 400 92CM-II966T 

BEAM POWER TUBE 
NC 

_ _ _ _ . _ Duodecar type used as horizontal- AJ 
OGV J deflection amplifier in television re- safjlr 
r i led i Da- ceivers. Outline 16C, OUTLINES 
e,|76V5 SECTION. Tube requires duodecar nC- 

twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 

CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  5000 60 
Grid-No.^ (Screen-Grid) Voltage  150 150 
Grid-No.1 (Control-Grid) Voltage  — 0-2 
Plate Resistance (Approx.)  - - 18 
Transconductance  — — 7 
Triode Amplification Factor  — - 4 
Plate Current  - 345" 
Grid-No.2 Current  — 27" 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma -100 — 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage   
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  

770 max 
6500 max 

-3 500 max 
220 max 
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Peak Negative-Pulse Grid-No.1 Voltage . 
DC Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate DissiPATiONf  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1 max megohm 
*Grid No.2 tied to plate; plate and grid-No.2 volts, 150; grid-No.l volts, -22.5. 
"This value can be measured by a method involving a recurrent waveform such that the maximum rat- 
ings of the tube will not be exceeded. 
#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-iine, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
fAn 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. 

H HIGH-MU TRIODE— 
B POWER PENTODE 

KT(j//m 
f Miniature type used for sync-am- . 

.-Mr"! Kp PMfier and video-output applications C in television receivers. Outline 8B, 
OUTLINES SECTION. Tube requires 

p' p miniature nine-contact socket and may 
be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.9. 

CLASS Ai AMPLIFIER 
Triode Pentode 

Maximum Ratings, {Absolute-Maximum Values): Unit Unit 
Plate Supply Voltage  .... 550 max 550 max volts 
Peak Plate Voltage0  .... 2000 max volts 
DC Plate Voltage  .... 250 max 250 max volts 
Grid-No.2 (screen-grid) Supply Voltage  .... - 550 max volts 
Grid-No.2 Voltage  .... - 250 max volts 
Peak Cathode Current"  .... 200 max - ma 
Average Cathode Current  .... 15 max 75 max ma 
Grid-No.2 Input  .... 2 max watts 
Plate Dissipation  .... 0.5 max 7 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  .... 220 max 220 max volts 
Heater positive with respect to cathode  .... 220 max 220 max volts 

Characteristics: 
Plate Voltage    100 50 65 170 volts 
Grid-No.2 Voltage  .... 170 210 170 volts 
Grid-No.l Voltage    -0.8 -1 -1 -15 volts 
Amplification Factor  .... 50 
Mu-Factor, Grid No.l to Grid No.2  .... - - - 7 
Plate Resistance (Approx.)    7600 - -25000 ohms 
Transconductance    6500 7500 ^mhos 
Plate Current    5 200#240# 41 ma 
Grid-No.2 Current    40* 50*2.7 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  1 max 1 max megohm 
For cathode-bias operation  3.3 max 2.2 max megohms 

0 Maximum pulse duration 5 per cent of a cycle with a maximum of 1 millisecond. 
■ Maximum pulse duration 200 microseconds. If a larger fiyback is required, this value may be reduced 
to 100 ma with a maximum pulse duration of 400 microseconds. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
tube ratings will not be exceeded. 

293 



RCA Receiving Tube Manual 

6GW6 
Related type*: 

12GW6, 17GW6 

BEAM POWER TUBE 
Glass octal type used as horizontal- 

deflection amplifier in high-efficiency 
deflection circuits of television receiv- 
ers. Outline 21, OUTLINES SEC- 
TION. Tube requires octal socket and 
may be operated in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

. . 4. CLASS Ai AMPLIFIER Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 1 ma  

volts 
amperes 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in o 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 (screen-grid) Voltage  
DC Grid-No.1 (control-grid) Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation*  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

770 max 
6500 max 

-1500 max 
220 max 
-55 max 

-330 max 
550 max 
175 max 
3.5 max 

17.5 max 
200 max 
Z00amax 
240 max 

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

For grid resistor-bias operation. 1 max megohm 

TYPE 6GW6 Ef'6.3 VOLTS 450 GRID-No.2 VOLTS-ISO 

AVERAGE CHARACTERISTICS 

flpm-"" 1 VOLTS ECl'O 

100 200 PLATE VOLTS 
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* This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* An adequate bias resistor or other means is required to protect the tube in the absence of excitation. a The dc component must not exceed 100 volts. 

SHARP-CUTOFF PENTODE ►YSv Y?\g2 
W\ zzz^=Jr MiniaturetypeusedforFMsound- - /*» v j 

l\ ^T\) detector service in locked-oscillator, O^^yVO 
L/SI AZ)g3 quadrature-grid FM detector circuits, Related type: 

15 as combined detector, limiter, and 5GX6 0| audio-voltage driver. Tube has two 
independent control grids, and has controlled heater warm-up time for use in cir- 
cuits employing series-connected heater strings. Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.45 ampere 
Heater Warm-Up Time (Average)  11 seconds 
Direct Interelectrode Capacitances (Approx.): 

Grid No. 1 to Plate  0.026 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8 pf 
Grid No.l to Grid No.3  0.12 pf 
Grid No.3 to Plate  1.6 pf 
Grid No.3 to Cathode, Heater, Grid No.l, 

Grid No.2, Plate, and Internal Shield  6.5 pf 

Characteristics: CLASS A: AMPLIFIER 
Plate Supply Voltage  150 volts 
Grid-No.3 Supply Voltage  0 volts 
Grid-No.2 Supply Voltage  100 volts 
Grid-No.1 Supply Voltage  0 volts 
Cathode-Bias Resistor  180 ohms 
Plate Resistance (Approx.)  0.14 megohm 
Transconductance, grid No.l to plate  3700 Mmhos 
Transconductance, grid No.3 to plate  750 /tmhos 
Plate Current  3.7 ma 
Grid-No.2 Current  3 ma 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20   — 7 volts 
Grid-No.l Supply Voltage (Approx.) for plate current of 20   —4.5 volts 

FM SOUND DETECTOR 
Maximum Ratings, (Design-Maximum Values); 
Plate Voltage  300 max volts 
Grid-No.3 (control-grid) Voltage: 

Negative value (dc and peak ac)  -100 max volts 
Positive value (dc and peak ac)  25 max volts 

AVERAGE CHARACTERISTICS 
I type 6GX6 | Ef«6.3 VOLTS 

200 250 
PLATE VOLTS 
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Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.3 Input  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Maximum Circuit Values: 
Grid-No.3-Circuit Resistance  
Grid-No.l-Circuit Resistance: 

For Axed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 

-50 max 
0 max 

1.7 max 
0.1 max 

See curve page 70 
200 max volts 
200Bmax volts 

0.68 max megohm 
0.22 max megohm 
0.47 max megohm 

TYPE 6GX6 Ef'6.3 VOLTS 
6RI0-No. 2 VOLTS >iOO GRID-No.I VOLTS'O 

SjJ  

200 250 
PLATE VOLTS 

SHARP-CUTOFF PENTODE ^0 
* Miniature type used in gated-agc- ; 
OW T O amplifier circuits and as a noise-in- (\ ; 

verter tube in television receivers. k(£aAL 
Tube has two independent control ,s 

grids, and has controlled heater warm- ^ 
up time for use in circuits employing series-connected heater strings. 
OUTLINES SECTION. Tube requires miniature seven-contact socket 
mounted in any position. For curves of average characteristics, refer to 
Heater Voltage (ac/dc)  6 o 
Heater Current    a ie 
Heater Warm-Up Time (average)  ' 11 
Direct Interelectrode Capacitances: 

Grid No. 1 to Plate  0 026 Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and internal Shield 8 
Grid No.l to Grid No.3  a io Grid No.3 to piate  ;;;;;;;; ; i i 
Grid No.3 to Cathode, Heater, Plate, Grid No.l, 

Grid No.2, and Internal Shield  6.5 
Characteristics: CLASS A1 AMPLIFIER 
Plate Supply Voltage  i =0 
Grid-No.3 Supply Voltage    0 
Grd-No.2 Supply Voltage   100 
Grid-No.l Supply Voltage 0 
Cathode-Bias Resistor 180 
Plate Resistance (Approx.)  0 14 
Transconductance, Grid No.l to Plate  370 o 
Transconductance, Grid No.3 to Plate  750 
Plate Current    3 7 

Outline 7B, 
and may be 
type 6GX6. 

volts 

volts 
volts 
volts 
volts 
ohms 

megohm 
Mmhos 
pmhos 
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Grid-No.2 Current  3 ma 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 /ia  — 7 volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 ^a  —4.5 volts 

GATED AGC AMPLIFIER AND NOISE INVERTER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  300 max volts 
Peak Positive-Pulse Plate Voltage"  600 max volts 
Grid-No.3 (control-grid) Voltage: 

Negative-bias value  -100 max volts 
Positive-bias value  0 max volts 

Grid-No.2 (screen-grid) Supply Voltage  300 max volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  -50 wax volts 
Positive-bias value  0 wax volts 

Plate Dissipation  1.7 wax watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  1 max watt 
For grid-No.2 voltages between 150 and 300 volts  See curve page 70 Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 wax volts 
Heater positive with respect to cathode  200#wax volts 

Maximum Circuit Values: 
Grid-No.3-Circuit Resistance  0.68 wax megohm 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.22 wax megohm 
For cathode-bias operation  0.47 wax megohm 

■ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 100 volts. 

0.68 max megohm 
0.22 wax megohm 
0.47 wax megohm 

Kt3 h
GtI (?) P7, HIGH-MU TRIPLE TRIODE 

Miniature type used in rf-ampli- 
^-ia3...LjpP ' fier, mixer, and automatic-frequency- 

—lsMIt) control service in FM radio receivers. 
P KT2 0utline 8B' OUTLINES SECTION. 0/ AS) Tube requires miniature nine-contact 

ST3 Pt2 socket and may be operated in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.45. 

6GY8 

CLASS At AMPLIFIER 
Values are for each unit, except as noted 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation  
Total Plate Dissipation (All plates)  
Peak Heater-Cathode Voltage (Units No.l and No.2): 

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

Characteristics: 
Plate Supply Voltage  
Grid Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.), for plate current of 20 /za. 

330 wax 
0 wax 
2 wax 
5 wax 

100 wax 
100 wax 

Unit Units 
No.l No.2 or No.3 

125 125 volts — -1 volts 220 _ ohms 63 63 
14000 14000 ohms 
4500 4500 Mmhos 
4.5 4.5 ma — -4 volts 

TWIN DIODE 
6H6  i l Metal type 6H6 and glass octal OnlO 

type 6H6-GT used as detectors, low- AHAf T 
voltagj rectifiers, and avc tubes. Ex- Related t s- 

s:6H60~,rTi)KD| cept for the common heater, the two 0
]2H6

yp3' ls:6H6"GT diode units are independent of each 
other. For diode detector considerations, refer to ELECTRON TUBE APPLICA- 

6H6GT 
Related typs: 

12K6 
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TIONS SECTION. Type 6H6-GT is a DISCONTINUED type listed for refer- 
ence only. Heater volts (ac/dc), 6.3; amperes, 0.3. 

Maximum Ratings: RECTIFIER OR DOUBLER 
Peak Inverse Plate Voltage   420 max volts 
Peak Plate Current (Per Plate)   48 max ma 
DC Output Current (Per Plate)  8 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  330 max volts 
Heater positive with respect to cathode  330 max volts 

Typical Operation As Half-Wave Rectifier*: 
AC Plate Voltage (Per Plate, rms)  117 150 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)*. ... 15 40 ohms 
DC Output Current (Per Plate)  8 8 ma 
Typical Operation As Voltage Doubler: llalf-Watt Full-Wave 
AC Plate Voltage (Per Plate, rms)  117 117 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)0 .... 30 15 ohms 
DC Output Current   8 8 ma 
* In half-wave service, the two units may be used separately or in parallel. e When a filter-input capacitor larger than 40 is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 

INSTALLATION AND APPLICATION 
Types 6H6 and 6H6-GT require an octal socket and may be mounted in any 

position. Type 6H6-GT may be supplied with pin No.l omitted. Type 6H6 max* 
imum dimensions: over-all length, 1-3/4 inches; seated height, 1-3/16 inches; 
diameter, 1-5/16 inches. Type 6H6-GT, Outline 14C, OUTLINES SECTION. 

For detection, the diodes may be utilized in a full-wave circuit or in a half- 
wave circuit. In the latter case, one plate only, or the two plates in parallel, may be 
employed. For the same signal voltage, the use of the half-wave arrangement will 
provide approximately twice the rectified voltage as compared with the full-wave 
arrangement. 

For automatic volume control, the 6H6 and 6H6-GT may be used in circuits 
similar to those employed for any of the twin-diode types of tubes. The only differ- 
ence is that the 6H6 and 6H6-GT are more adaptable because each diode has its 
own separate cathode. 

HIGH-MU TRIODE 
« U . _ Miniature type used as rf-ampli- (\   ] 
OHAD fier tube in vhf television tuners. Out- (AY "yXfA 
Related type: line 7A, OUTLINES SECTION, ex- 

3HA5 cept vertical dimensions are 1/8 inch GCv 
shorter. Tube requires miniature seven- 

contact socket and may be mounted in any position. Heater volts (ac/dc), 
amperes, 0.18. 

CLASS A, AMPLIFIER 
Maximum Ratings, {Design-MaximumValues): 
DC Plate Voltage  220 max 
DC Plate Supply Voltage  600 max 
Grid Voltage  -50 max 
Cathode Current    22 max 
Plate Dissipation  2.6 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 110 max 
Heater positive with respect to cathode  110 max 

Characteristics and Typical Operation: Fixed Bias Cathode Bias 
DC Plate Supply Voltage  135 135 135 135 
Plate-Load Resistor  - - 1000 5600 

Fixed Bias 
135 135 

Cathode Bias 
135 135 

1000 5600 
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Internal-Shield Voltage  0 0 0 0 volts 
DC Grid Voltage  -1 -2.7 - - volts 
Cathode-Bias Resistor  - - 0 87 ohms 
Amplification Factor  72 - 80 72 
Transconductance  14500 1500 20000 14500 ^mhos 
Plate Current  11.5 - 19 11.5 ma 
DC Grid Current  - - 10 - Ma 
Grid-No.1 Voltage for one-per-cent transconductance. - - -5.3 -8.1 volts 

# POWER PENTODE 
p Miniature type used as vertical 

deflection-amplifier tube in television 
sz receivers. Outline 8E, OUTLINES 

SECTION. Tube requires miniature 
K 63 nine-contact socket and may be 

mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.76. 
Characteristics: 

6HB6 
Related type: 

15HB6 

Plate Supply Voltage  60 250 250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  250 125 250 volts 
Grid-No.l Voltage  0 - - volts 
Cathode-Bias Resistor  - 33 100 ohms 
Mu-Factor, Grid No.2 to Grid No.l  - - 33 
Plate Resistance (Approx.)  - 28000 24000 ohms 
Transconductance  - 24000 20000 Mmhos 
Plate Current  150* 40 40 ma 
Grid-No.2 Current  37* 4.2 6.2 ma 
Grid-No.lVoltage(Approx.) for plate current of IOOmR - -6.4 -13 volts 

VERTICAL-DEFLECTION AMPLIFIER 
For operation in 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage0  
DC Grid-No.2 (screen-grid) Voltage  
DC Grid-No.1 (control-grid) Voltage  
Grid-No.2 Input    
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

350 max 
2500 max 

300 max 
-100 max 

2 max 
10 max 

200 max 
20Qmmax 

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

For fixed-bias operation  1 max megohm 
For cathode-bias operation    2.2 max megohms 

• This value can be measured by a method involving a recurrent waveform such that the maximum 
tube ratings will not be exceeded. 0 The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical-scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts, 

p NC 
NC (e) (?) _NC 

K 
BEAM POWER TUBE 

63 Duodecar type used as vertical- 
Gz(fA^Alr=TZ\y®G2 deflection amplifier in television re- ALICI 

ceivers. Outline 12D, OUTLINES OrlEj 
G| (jj © 63 SECTION. Tube requires duodecar 

h H twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.8. 

CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage. 
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Grid-No.1 (Control-Grid) Voltage  0 -20 volts 
Plate Resistance (Approx.)  - 50000 ohms 
Transconductance  - 4100 ^mhos 
Plate Current  180" 43 ma 
Grid-No.2 Current  20" 3.5 ma 
Grid-No.l Voltage (Approx.) for plate current of 100 nz... - -50 volts 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line,30-frame system 

Maximum Ratings, (Design-MaximumValues): 
DC Plate Voltage  350 mas volts 
Peak Positive-Pulse Plate Voltage#  2500 max volts 
Grid-No.2 Voltage  300 max volts 
Peak Cathode Current  260 mav ma 
Average Cathode Current  75 max ma 
Plate DissiPATiONf  12 max watts 
Grid-No.2 iNPUTt  2.75 max watts Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode'  200•max volts Bulb Temperature (At hottest point)...    200 max 0C 

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

For fixed-bias operation  1 max megohm 
For cathode-bias operation   2.2 max megohms 

■This value can be measured by a method involving a recurrent waveform such that the maximum rat- 
ings of the tube will not be exceeded. 
#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. 
fAn 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. 

6HF5 

BEAM POWER TUBE 
Duodecar type used as horizontal- 

deflection amplifier in color television 
receivers. Outline 16D, OUTLINES 
SECTION. Tube requires duodecar 
twelve-contact socket and may be 

62 n NC 
. (6)n(7), 

mounted in any position. Heater volts (ac/dc), 6.3; amperes, 2.25. 
Characteristics: CLASS A, AMPLIFIER 
Plate Voltage  5000 70 175 volts 
Grid-No.2 (Screen-Grid) Voltage  125 125 125 volts 
Grid-No.l (Control-Grid) Voltage  - 0 -25 volts 
Triode Amplification Factor  - - 3* 
Plate Resistance (Approx.)  - — 5600 ohms 
Transconductance  - - 11300 ^mhos 
Plate Current  - 570" 125 ma 
Grid-No.2 Current  - 34" 4.5 ma 
Grid-No.l Voltage (Approx.) for plate current of 1 ma -140 - -54 volts 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  900 max volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum)  7500Awax volts 
Peak Negative-Pulse Plate Voltage  -1100 max volts 
DC Grid-No.2 Voltage  190 max volts 
Peak Negative-Pulse Grid-No.1 Voltage  -250 max volts 
Peak Cathode Current  1100 max ma 
Average Cathode Current  315 max ma Plate DissiPATiONf  28 max watts 
Grid-No.2 Input  5.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200#max volts 

Bulb Temperature (At hottest point)  225 max 0C 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  1 max megohm 
*Grid No.2 tied to plate; plate and grid-No.2 volts, 125; grid-No.l volts, -25. 
■This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. AUnder no circumstances should this absolute value be exceeded. 
fAn 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. 
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H HIGH-MU TRIODE— 
HQi^£)"pisP SHARP-CUTOFF PENTODE 

pT(gVV/ rS]j©G'p Miniature type used in color and - uc A 
black-and-white television receivers. OrlrO 

J/^czp The triode unit is used in high-gain, Related type: 
0^ ij) sound-if stages and in sync-separator, iohfs 

Kt Pp sync-clipper, and phase-inverter cir- 
cuits; pentode unit is used as video-output amplifier. Outline 8D, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be operated in 
any position. For curves of average characteristics, refer to type 6AW8-A for the 
triode unit and to type 6EB8 for the pentode unit. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0 .75 ampere 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  3.5 pf 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, and Internal Shield  2.8 pf 
Plate to Cathode, Heater, Pentode Cathode, 

Grid No.3, and Internal Shield  2.6 pf 
Pentode Unit: 

Grid No.l to Plate  0.1 max pf 
Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  10 pf 
Plate to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  4.2 pf 
Triode Grid to Pentode Plate  0.015 max pf 

4.2 
0.015 max 

CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values); 
Plate Voltage  
Grii>-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grii>-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode.    

Triode Unit 
330 max 

200 max 
200mmax 

Pentode Unit 
330 max volts 
330 max volts 

See curve page 70 
0 max volts 
5 max watts 

1.1 max watts 
See curve page 70 

200 max volts 
200"max volts 

Characteristics: Triode Unit Pentode Unit 
Plate Supply Voltage  200 45 200 volts 
Grid-No.2 Supply Voltage  — 125 125 volts 
Grid-No.l Voltage  —2 0 — volts 
Cathode-Bias Resistor  — — 68 ohms 
Amplification Factor  70 — — 
Plate Resistance (Appro*.)  17500 — 75000 ohms 
Transconductance  4000 — 12500 ^tmhos 
Plate Current  4 40* 25 ma 
Grid-No.2 Current  — 15* 7 ma 
Grid-No.l Voltage (Appro*.) for plate current of 100 hb. — — —9 volts 
Grid-No.l Voltage (Appro*.) for plate current of 20 jxa — 6 — — volts 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation  0.5 maa: 0.25 max megohm 
For cathode-bias operation  1 max 1 max megohm 

• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
■ The dc component must not exceed 100 volts. 

Triode Unit Pentode Unit 
0.5 max 0.25 max megohm 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Miniature type with frame-grid 
pentode unit used as combined oscil- 
lator and mixer tube in vhf television 
receivers. Outline 8B, OUTLINES 
SECTION. Tube requires miniature 

6HG8 
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nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.34. 

CLASS A, AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
Plate Voltage  126 max 250 max volts 
Grid-No.2 (screen-grid) Voltage  - 150 max volts 
Cathode Current  15 max 18 max ma 
Plate Dissipation  1.5 max 2 max watts 
Grid-No.2 Input  - 0.5 max watt 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  100 max 100 max volts 
Heater positive with respect to cathode  100 max 100 max volts 

Characteristics: 
Plate Voltage  100 170 volts 
Grid-No.2 Voltage  - 150 volts 
Grid-No.l (Control-Grid) Voltage  -3 -1.2 volts 
Amplification Factor  17 - 
Mu-Factor, Grid No.2 to Grid No.l  - 70 
Plate Resistance (Appro*.)  - 0.35 megohm 
Transconductance  5500 12000 ^mhos 
Plate Current  14 10 ma 
Grid-No.2 Current  - 3.3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation 
For cathode-bias operation. 

megohm 
^mhos 

ma 
ma 

0.25 max megohm 
0.5 max megohm 

diode- „ « 
SHARP-CUTOFF PENTODE g 

m U iq Miniature type used as combined 
OITJ O video-detector and if-amplifier tube in (TjctTF^'— 

television receivers employing series- 0|p^-Ao^^g^A-'Po 

connected heater strings. Outline 8B, k0
s~ ©03. 

OUTLINES SECTION. Tube re- T is 
quires miniature nine-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  330 max volts 
Grid-No.2 (screen-grid) Supply Voltage  330 max volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 

_Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Plate Dissipation  3.2 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200° max volts 

330 max volts 
330 max volts 
See curve page 70 

0 max volts 

0.55 max watt 
See curve page 70 

3.2 max watts 

200 max volts 
200° max volts 

Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  56 ohms 
Plate Resistance (Approx.)  0 .2 megohm 
Transconductance  9300 ^mhos 
Plate Current  11.5 ma 
Grid-No.2 Current  3.6 ma 
Grid-No.l Voltage (Approx.) for plate current of 20 n&  -6 volts 
Grid-No.l Voltage (Approx.) for plate current of 2 ma and 

no cathode-bias resistor  -3 volts 
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Maximum Ratings, (Design-Maximum Values): 
DC Plate Current  
Peak Heater-Cathode Voltage: 

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

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 50 ma. . 0 The dc component must not exceed 100 volts. 

200 max volts 
2000max volts 

h p MEDIUM-MU TRIODE— 
©J§5j£)Pp gkp sharp-cutoff pentode 

Zp(?W---i i—|\5lsP Miniature type used in a wide _ . .. _ 
variety of applications in television re- O H L O 

/y^Kr ceivers employing series-connected 
(jj AiL heater strings. The triode unit is used 

Pt T as a sync-separator or voltage-ampli- 
fier tube, and the pentode unit is used as a video if-amplifier, age-amplifier, or re- 
actance tube. Outline 8B, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design Maximum Values): Unit Unit 
Plate Voltage  330 max 330 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 330 wax volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 max volts 
Plate Dissipation  2.5 max 2.5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200Bmax 200"max volts 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 20 ua. 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  
■ The dc component must not exceed 100 volts. 

Triode Pentode 
Unit Unit 

330 max 330 max volts 
- 330 max volts 
- See curve page 70 
0 max 0 max volts 

2.5 max 2.5 max watts 
0.55 max watt 

See curve page 70 

200 max 200 max volts 
200Bmax 200mmax volts 

125 125 volts 
- 125 volts 

-1 -1 volt 
40 - 

5000 150000 ohms 
7000 10000 jumhos 
12.5 12 ma 

- 4.5 ma 
- -7 volts 

SEMIREMOTE-CUTOFF 
PENTODE 

Miniature type used as if-ampli- 
fier tube in FM receivers employing 
series-connected heater strings. Out- 
line 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact sock- 
et and may be mounted in any position. 

6HR6 
Related type: 

19HR6 

Heater Voltage (ac /dc) . 
Heater Current  
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Heater Warm-up Time (Average)  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid 

No.3, and Internal Shield  
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Supply Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

0.006 max 

300 max volts 
0 max volts 

300 max volts 
See curve page 70 

-50 max volts 
0 max volts 
3 max watts 
1 max watt 

See curve page 70 
200 max volts 
200"wax volts 

AVERAGE CHARACTERISTICS 
type 6HR6 Ef ■ 6.3 VOLTS 

9 grid-no. i volts EcfQ 

e 

■Hi 
52 

m 

Characteristics: 
Plate Supply Voltage  200 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  115 volts 
Grid-No.l Supply Voltage  0 volts 
Cathode-Bias Resistor  68 ohms 
Plate Resistance (Approx.)  0.5 megohm 
Transconductance  8500 jumhos 
Grid-No.l Voltage (Approx.) for transconductance of 60 pmhos  -15 volts 
Plate Current  13.2 ma 
Grid-No.2 Current  4.3 ma 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.5 max megohm 
1 max megohm 
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SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier and limiter tube in FM receivers. 
Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any posi- 
tion. 

Heater Voltage (ac /dc)  
Heater Current  
Heater Warm-up Time (average)  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  
CLASS Ax AMPLIFIER 

Maximum Ratings, (DeBign-Maximum Values): 
Plate Supply Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive Value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 

6HS6 
Related type: 

19H$6 

300 max 
0 max 

300 max 
See curve ] 

1 max 
See curve i 

200 max 
200amax 

Plate Supply Voltage  75 150 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  75 75 volts 
Grid-No.l Supply Voltage  0 0 volts 
Cathode-Bias Resistor  68 68 ohms 
Amplification Factor*  50 - 
Plate Resistance (Approx.)  - 0.5 megohm 
Transconductance  - 9500 /imhos 
Plate Current  - 8.8 ma 
Grid-No.2 Current  - 2.8 ma 
Grid-No.l Voltage (Approx.) for plate current of 20 n&  - -4 volts 

TYPE 6HS6 Ef *6.3 VOLTS 
GRID No.3 CONNECTED TO CATHODE AT SOCKET. GRID-No.2 VOLTS»75 

AVERAGE CHARACTERISTICS 

 L^. VOLTS ECl'O 

ISO 200 250 PLATE VOLTS 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 
• Triode connection (grid No.2 connected to plate). 

0.5 max megohm 
1 max megohm 

SHARP-CUTOFF TWIN PENTODE 

AUICfi Miniature type used in age ampli- PP2Qrt&Jr~^Xz) OrlDO fier, sync, and noise-limiting circuits \ly. 
Related type.: of television receivers. One pentode (/^

ppi 
3HS8, 4HS8 unit is used as combined sync separa- 15 (j/ "© 

tor and sync clipper; second pentode K G3pi 
unit is used as age amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. 
Heater Volts (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 

Grid No.3 to Plate (Each Unit)  
Grid No.l to All Other Electrodes  
Grid No.3 (Each Unit) to All Other Electrodes  
Plate (Each Unit) to All Other Electrodes  
Grid No.3 (Unit No.l) to Grid No.3 (Unit No.2)  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage (Each Unit)  
Grid-No.3 (suppressor-grid) Voltage (Each Unit): 

Peak positive value  
DC negative value  
DC positive value  

Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Negative-bias value.. .. 
Cathode Current  
Plate Dissipation (Each Unit)  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Characteristics: With One Unit Operating* 
Plate Voltage  
Grid-No.3 Voltage  

AVERAGE CHARACTERISTICS 

2 
6 

3.6 
3 

0.015 max 

50 max 
-50 max 

3 max 
150 max 
-50 max 

12 max 
1.1 max 

0.75 max 

200 max 
200mmax 

type 6HS8 
SRI0 - No. 3 VOLTS «0 GRID-No. 2 VOLTS »67,5 PLATE AND GRID No.3 OF OTHER UNIT GROUNDED "No.l VOLTS ECi* 

200 PLATE VOLTS 400 
licmr 
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Grid-No.2 Voltage  67.5 67.5 volts 
Grid-No.l Voltage  0 □ volts 
Transconductance, Grid-No.3-to-Plate  — 450 /tmhos 
Transconductanee, Grid-No. 1-to-Plate  1100 _ Mmhos 
Plate Current  _ 2 ma 
Grid-No.3 Voltage (Approx.) for plate current of 100   - -3.5 volts 
Grid-No.l Voltage (Approx.) for plate current of 100 jia  - -2.3 volts 

With Both Units Operating 
Plate Voltage (Each Unit)  100 100 volts 
Grid-No.3 Voltage (Each Unit)  -10 0 volts 
Grid-No.2 Voltage  67.5 67.5 volts 
Grid-No.l Voltage  □ D volts 
Plate Current (Each Unit)  — 2 ma 
Grid-No.2 Current  7 4.4 ma 
Cathode Current  7.1 8.5 ma 

Maximum Circuit Values: 
Grid-No.3-Circuit Resistance (Each Unit)  0.5 max megohm 
Grid-No.l-Circuit Resistance  0.5 max megohm 
■ The dc component must not exceed 100 volts. 
• With plate and grid No.3 of other unit connected to ground. D Adjusted to give grid-No. 1 current of 0.1 milliampere. 

AVERAGE CHARACTERISTICS 

■SaHMBi—iawBaHBaM 

naraHBMSiflKBMBMH 

WMMomimmmawBumm 

'KmwmmWkmrAmWmw*** 
urimnMMmwMmrAmWjmFim 

200 PLATE VOLTS 

• >r7< SHARP-CUTOFF PENTODE 
-L \S)0a 

(\  \ i Miniature type used as sound-de- 
CSxV >ri tector tube in FM and television re- A14 7 A 

yA-)c3 ceivers employing series-connected OlI^O 
15 r-vT^^^ heater strings. Tube has two independ- 

1 ent control grids. Outline 7B, OUT- 
LINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-up Time (average)  
Direct Interelectrode Capacitances (Approx.): 

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

Internal Shield  
CLASS Ai AMPLIFIER 

Characteristics: 
Plate Supply Voltage  
Grid-No.3 Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance, Grid No.l to Plate  
Transconductance, Grid No.3 to Plate  
Plate Current    
Grid-No.2 Current  
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 
Grid-No.l Supply Voltage (Approx.) for plate current of 20 

FM SOUND DETECTOR 
Maximum Ratings, (Design-Maximum Values); 
Plate Voltage.  
Grid-No.3 (control-grid) Voltage: 

Negative value (dc and peak ac)  
Positive value (dc and peak ac)  

Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.3 Input  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Maximum Circuit Values: 
Grid-No.3-Circuit Resistance  
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■The dc component must not exceed 100 volts. 

volts 
volts 
volts 
volts 
ohms 

megohm 
juinhos 
jumhos 

ma 
ma 

volts 
volts 

300 max volts 
-100 max volts 

25 max volts 
300 max volts 
See curve page 70 

-50 max volts 
0 max volts 

1.7 max watts 
0.1 max watt 

1 max watt 
See curve page 70 

200 max volts 
200mmax volts 

0.68 max megohm 
0.22 max megohm 
0.47 max megohm 

AVERAGE CHARACTERISTICS 

igssg 

RIO-No.1 VOLTS EQ'-0.5 

A 
200 2SO PLATE VOLTS 



Technical Data; 

AVERAGE CHARACTERISTICS 
TYPE 6HZ6 Ef*6.3 VOLTS 'GRID-No.2 VOLTS =100 GRID-No.l VOLTS =0 

-4— 

200 250 PLATE VOLTS 

MEDIUM-MU TRIODE 
, - , 6J5 
I ,   | Metal type 6J5 and glass octal . . _ _ _ 

type 6J5-GT used as detectors, ampli- 0«l 5 GT 
H h fiers, or oscillators in radio equipment. Related type: 
s:6J5v' These types feature high transconduct- tajser bc.6J5-ot ance together with comparatively 

high amplification factor. Outlines 2 and 14C, respectively, OUTLINES SECTION. 
Tubes require octal socket and may be mounted in any position. For typical 
operation as resistance-coupled amplifiers, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. Type 6J5-GT is used principally for renewal purposes. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances (Approx.): ej5* 6J.5-GT** 

Grid to Plate  3.4 38 pf 
Grid to Cathode and Heater  3.4 4.2 pf 
Plate to Cathode and Heater  3.6 5.0 pf 

* Shell connected to cathode. **Base sleeve and external shield connected to cathode. 
AVERAGE PLATE CHARACTERISTICS 

S:6J5^ bcisjs-gt 

m 

a u 

160 240 PLATE VOLTS 
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CLASS A! AMPLIFIER 
Maximum Ratings/{Design-Center Values): 
Plate Voltage  300 max 
Grid Voltage, Positive-bias value  0 max 
Plate Dissipation  2.5 max 
Cathode Current  20 max 
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  90 250 
Grid Voltage  0 -8 
Amplification Factor  20 20 
Plate Resistance (Approx.)  6700 7700 
Transconductance  3000 2600 
Grid Voltage (Approx.) for plate current of 10 ua  -7 -18 
Plate Current  10 9 
Maximum Circuit Value: 
Grid-Circuit Resistance.. 1.0 max megohm 

6J6 
- I * •. Miniature types used as combined "(SV/nb. r^rp©Gt2 
0«J0A rf power amplifier and oscillator or as lA f" — ) 
Related types: twin af amplifier. With push-pull ar- pti@(\V/s~70^ 

5J6,19J6 rangement of the grids and the plates ' 
in parallel, can also be used as a mixer ptsO 

at frequencies as high as 600 megacycles per second. Outline 7B, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 

Related types: 
5J6,19J6 

MEDIUM-MU TWIN TRIODE 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average) for 6J6-A. 

Direct Interelectrode Capacitances (Each Unit, Approx.): S 
Grid to Plate  .... 
Grid to Cathode and Heater  Plate to Cathode and Heater (Unit No.l)  < 
Plate to Cathode and Heater (Unit No.2)  < 

CLASS ^ AMPLIFIER (EachUnit): 
Maximum Ratings/ (Design-Center Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation   
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  

  6.3 
  0.45 
  11 

Without With 
External Externa. 
Shield Shield 

1.6 1.6 
2.2 2.6 
0.4 1.6 
0.4 1 

300 max 
0 max 

1.5 mas 
100 max 
100 max 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  Not reco: 
For cathode-bias operation  0.5 max 

1 Value is for both units operating at the specified conditions. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

Key-down conditions per tube without modulation 
Maximum Ratings, (Design-Center Values, Each Unit): 
Plate Voltage  300 max 
Grid Voltage: 

Negative-bias value  -40 max 
Positive-bias value  0 max 

Not recommended 
0.5 max megohm 
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Plate Current  
Grid Current  
Plate Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Push-Pull Operation {Both Units): 
Plate Voltage  
Grid Voltage®  
Plate Current  
Grid Current (Approx.)  
Driving Power (Approx.)  
Power Output (Approx.)  

15 max 
8 max 

4.5 max 
1.5 max 
100 max 
100 max 

3 Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 

SHARP-CUTOFF PENTODE 6J7 
" T Lriiy \ Metal type 6J7 and glass octal 6J7G 

L. types 6J7-G and 6J7-GT are used as * \"7 T 
biased detectors or high-gain audio OJ/ w I 

S-6J7 amplifiers in radio receivers. Outlines Reiaied type: 
bc^jt-ot K 3, 23, and 15A, respectively, OUT- lajror 
LINES SECTION. Type 6J7-GT is used principally for renewal purposes. Type 
6J7-G is a DISCONTINUED type listed for reference only. All types require octal 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. 

CLASS A, AMPLIFIER 
Maximum. Ratings, {Design-Center Values): 
Plate Voltage  300 max volts 
Grid-No.2 (screen-grid) Voltage  See curve page 70 
Grid-No.2 Supply Voltage  300 max volts 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Plate Dissipation  0.75 max watt 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  0.10 max watt 
For grid-No.2 voltages between 150 and 300 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  90 max volts 
Heater positive with respect to cathode  90 max volts 

5:6J7 ( IS:6J7-GV 

BC :6J7- GT 
Related type: 

12J7GT 

300 max volts 
See curve page 70 

300 max volts 
0 max volts 

0.75 max watt 
0.10 max watt 

See curve page 70 

Characteristics: 
Plate Voltage  100 250 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Voltage    100 100 volts 
Grid-No.l Voltage  -3 -3 volts 
Plate Resistance (Approx.)  1 * megohm 
Transconductance  1185 1225 umhos 
Grid-No.l Voltage (Approx.) for plate current of 10 uR  volts Plate Current   
Grid-No.2 Current  
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  

CLASS A! AMPLIFIER (Triode Connection)0 

Maximum Ratings, {Design-Center Values): 
Plate Voltage  
Grid-No.1 Voltage, Positive-bias value   
Plate Dissipation (total)  
Peak Heater-Cathode Voltage: 

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

1.0 max megohm 

250 max 
0 max 

1.75 max 

Characteristics: 
Plate Voltage  180 Grid-No.l Voltage  -5.3 
Amplification Factor  20 
Plate Resistance (Approx.)  11000 Transconductance  1800 

, Plate Current  6.3 
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  
* Greater than 1.0 megohm. 0 Grids No.2 and No.3 connected to plate. 



RCA Receiving Tube Manual 

TRIODE—HEPTODE CONVERTER c:Hp CT /g>.G3np 
Glass octal type used as a combined triode 

oscillator and heptode mixer in radio receivers. /-\/^±i_ />X^T\ 
, ior% Outline 23, OUTLINES SECTION. Tube re- PHP^rH^Pn^PT 
wJOw quires octal socket. Heater volts (ac/dc), 6.3; {lL=z:frr;A } 

amperes, 0.3. Typical operation—Heptode unit: 
plate volts, 250 (300 max); grids-No.2-and-No.4 H 

volts, 100 max; grid-No.l volts, -3; plate re- ( 0 " (®)k 
sistance, 1.5 megohms; conversion transconduc- NC Cshr 

tance, 290 /jmhos; plate ma., 1.4; grids-No.2-and-No.4 ma., 2.8. Triode unit: plate volts, 250 max 
(applied through 20000-ohm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.0. This is a 
DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 
Novar type used as high-efficiency —LNJVt)®2 

. - _ . horizontal-deflection-amplifier tube in 
0«jD0 televisionreceivers.Outlinel8A,OUT- 
Related types: LINES SECTION. Tube requires no- 3 

12JB6, 17JB6 var nine-contact socket and may be B0/ 
mounted in any position. 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid No.3 (Suppressor Grid)  
Grid-No.2 (Screen-Grid) Voltage  
Grid-No.l (Control-Grid) Voltage  
Mu-Factor, Grid No.2 to Grid No.l  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage for plate current of 1 ma  

volts 
amperes 

Triode Pentode 
Connection Connection 

150 60 150 volts 
Connected to cathode at socket 

150 150 150 volts 
-22.5 0 -22.5 volts 

4.4 - — 15000 ohms 
- - 7100 >anhos 
- 390° 70 ma 

32° 2.1 ma 
- - -42 volts 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  770 max volts 

AVERAGE CHARACTERISTICS 

-BQ.GRID No.3 CONNECTED TO CATHODE AT SOCKET. GRID-No.2 VOLTS® 150 I I v,r,iTS Efi'O i I i I l fifllD-No.l VOLTS E-Cl . 

200 250 PLATE VOLTS 
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Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.3 Voltage t  
DC Grid-No.2 Voltage  
DC Grid-No.1 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage. 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation*  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

6500 max 
-1500 max 

70 max 
220 max 
-55 max 

-330 max 
550 max 
175 max 

17.5 max 
3.5 max 
200 max 
200umax 
240 max 

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

For grid-resistor-bias operation  1 max megohm 
a This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
t For horizontal-deflection service, a positive voltage may be applied to grid No.3 to minimize "snivets" 
interference in both vhf and uhf television receivers. A typical value for this purpose is 30 volts. # 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. 

SHARP-CUTOFF PENTODE 
k(3Y riErW7)p Miniature type with frame grid - _ 
ITis JZ used in if-amplifier stages of television W JCO 

receivers utilizing intermediate fre- Related types: 
 jf) quences in the order of 40 megacycles. 3JC6, 4JC6 

k G3,is Tube features high transconductance 
at low B-supply voltages. Outline 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 
Heater Voltage (ac /dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances: 

Grid No.l to Plate  0.019 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8.2 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 3 pf 

CLASS Ax AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  360 max volts 
Grid-No.3 (suppressor-grid) Voltage, Positive value  0 max volts 
Grid-No.2 (screen-grid) Supply Voltage .'  330 max volts 
Grid-No.2 Voltage  See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  0.6 max watt 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Plate Dissipation  2.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200Bmax volts 

0.019 max 
8.2 

3 

360 max volts 
0 max volts 

330 max volts 
See curve page 70 

0 max volts 
0.6 max watt 

See curve page 70 
2.5 max watts 

200 max volts 
200Bmax volts 

Characteristics: 
Plate Supply Voltage  125 volts 
Grid No.3 Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  56 ohms 
Plate Resistance (Approx.)  0.18 megohm 
Transconductance - -  v 15000 pmhos 
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 100 /ia. 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation   
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.25 max megohm 
1 max megohm 

TYPE 6X6 E,*6.3 VOLTS 
AVERAGE CHARACTERISTICS 

ORID-No.l VOLTS ECi' 

0 20 40 60 60 100 120 140 160 160 200 220 240 260 
PLATE VOLTS 92CM-H948T 

MEDIUM-MU TRIODE— h 
SHARP-CUTOFF PENTODE k 02 PV-s/7 

m i^q Miniature type used as combined 18 

OjVtfO vhf oscillator and mixer tube in-tele- 
vision receivers employing series-con- 0|p^\S-^>w!A^St 

nectedheaterstrings. Outline 8B, OUT- oj-Ci/" v5) 
LINES SECTION. Tube requires is Pt 

miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value. 
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts  
For grid-No.2 voltages between 137.5 and 275 volts.. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance.   
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 20 m*. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

0 The dc component must not exceed 100 volts. 

Triode 
Unit 

275 max 

0 max 
1.7 max 

200 max 
200° max 

Pentode 
Unit 

275 max volts 
275 max volts 

See curve page 70 
0 max volts 

2.3 max watts 
0.45 max watt 

See curve page 70 
200 max volts 
200® max volts 

100 125 volts 
70 125 volts 

0 -1 volt 
- 300000 ohms 

5700 5500 jimhos 
- 9 ma 
- 2.2 ma 
- 6.5 volts 

0.1 max megohm 
0.5 max megohm 
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Q^® SHARP-CUTOFF PENTODE 

Hl)P Miniature type used as if-amplifier 
pD s J-v tube in television receivers utilizing an 

ei^A intermediate frequency in the order of 
(iS--® 40 megacycles.OutlineSB, OUTLINES 
K G3'ls SECTION. Tube requires miniature 

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

6JD6 
Related types: 

3JD6, 4JD6 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Supply Voltage  
Grid-No.3 Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 600 ^mhos. 
Maximum Circuit Values:' 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

330 max volts 
0 max volts 

330 max volts 
See curve page 70 

0 max volts 
0.6 max watts 
See curve page 70 

2.5 max watts 
200 max volts 
200Bmax volts 

0.25 max megohm 
1 max megohm 

AVERAGE CHARACTER STICS 
TYPE 6J06 GRID No.3 CONNECTED TO SOCKET. E,*6.3.VOLTS , GRIO-No.Z VOLTS'125 

GRID-No.l VOLTS Eq'-O-S 

20 40 60 80 100 120 140 160 180 200 220 240 260 PLATE VOLTS 92CM-1I93IT 
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BEAM POWER TUBE 
Novar type used as horizontal-de- 

flection-amplifier tube in color tele- 
vision receivers. Outline 18B, OUT- 
LINES SECTION. Tube requires no- 
var nine-contact socket and may be 
mounted in any position. 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 

volts 
amperes 

Characteristics: Connect 
Plate Voltage  125 
Grid No.3 (Suppressor Grid)  Cor 
Grid-No.2 (Screen-Grid) Voltage   125 
Grid-No.1 (Control-Grid) Voltage  -25 
Amplification Factor  3.3 
Plate Resistance (Approx.)  
Transconductance  - 
Plate Current  - 
Grid-No.2 Current  - 
Grid-No.l Voltage (Approx.) for plate current of 1 ma   - 

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage    
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.3 Voltage*  
DC Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No. 1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation0  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Triode Pentode 
Connection Connection 

125 70 175 volts 
Connected to cathode at socket 

- 5500 
- 10500 

580f 115 
40t 5 
- -55 

AVERAGE CHARACTERISTICS 
type 6JE6 Ef *6.3 VOLTS GRID No.3 CONNECTED TO ' CATHODE AT SOCKET. GRID-No.2 VOLTS *125 

990 max 
7000 max 

-1100 max 
75 max 

190 max 
-250 max 
1100 max 
315 max 
3.2 max 

24 max 

200 max 
200*max 
240 max 

—I jeci'Q | 
300 400 

PLATE VOLTS 
316 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For grid-resistor-bias operation0  0.47 max megohm 
For plate-pulsed operation (horizontal-deflection circuits only)  10 max megohms 

t This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. a The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• In this service, a positive voltage may be applied to grid No.3 to minimize "snivets" interference;a 
typical value for this voltage is 30 volts. D 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 CHARACTERISTICS 
TYPE 6JE6 Ef *6.3 VOLTS 

 GRID No. 3 CONNECTED TO CATHODE AT SOCKET. . GRID-No.l VOLTS*0 

 Uic2. 
300 400 PLATE VOLTS 

SEMIREMOTE-CUTOFF PENTODE 
XS)G2 Miniature type used in the gain- 

_1V controlled picture if-amplifier stages A lUA 
L^Nj AZ),. of television receivers. Outline 7B, OJ PIO 

ls OUTLINES SECTION. Tube re- Gi quires miniature seven-contact socket 
and may be mounted in any position. For curves of average plate characteristics, 
refer to type 6BZ6. 
Heater Voltage (ac /dc) . 
Heater Current  

Direct Interelectrode Capacitances: 
Grid No. 1 to Plate  
Grid No. 1 to Cathode, Heater, Grid No.2, Grid. 

No . 3, and Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid 

No. 3, and Internal Shield  

Without 
External 

Shield 

6.3 
0.3 
With 

External 
Shielda 

0.025 max 0.015 max 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-Nc.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input 

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

300 max volts 
0 max volts 

300 max volts 
See curve page 70 

0 max volts 
0.55 max watt 

See curve page 70 
317 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode.. 

200 max 
200 mmax 

Characteristics: 
Plate Supply Voltage  
Grid No.3    
Grid-No .2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Transconductance Range for grid-No. 1 voltage of -4.5 

volts and cathode-bias resistor of 56 ohms  
Grid-No. 1 Voltage (Approx.) for transconductance of 

50 jtmhos and no cathode-bias resistor  
Plate Current   
Grid-No.2 Current  

125 volt 
Connected to cathode at socket 

125 volts 
56 ohms 

0.26 megohm 
8000 /xmhos 

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

For fixed-bias operation  
For cathode-bias operation  

DWith external shield connected to cathode. 
■The dc component must not exceed 100 volts. 

0.25 max 
1 max 

megohm 
megohm 

BEAM-DEFLECTION TUBE 
Miniature type used in color-de- 

A IU ft modulator and burst-gate circuits in ojiVSX ijyV/ Pa 
color television receivers. This type 
has two plates and two deflecting elec- DJ2 pi 

trodes; the control grid varies beam deflection.Outline 8D,OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 
Pin 5 should be connected to cathode at socket. The 6JH8 should be so located in 
the equipment that it is not subjected to stray magnetic fields. Heater volts 
(ac/dc), 6.3; amperes, 0.3. 

COLOR TV DEMODULATOR 
Maximum Ratings, (Design Maximum Values): 
Plate Voltage (each plate)  330 max volts 
Peak Deflecting-Electrode Voltage (each electrode) : 

Negative value  -165 max volts 
Positive value  165 max volts 

Grid-No.3 (accelerating-grid) Voltage  330 max volts 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Cathode Current  33 max ma 
Plate Dissipation (each plate)  3 max watts 
Grid-No.3 Input  1 max watt 

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

For fixed-bias operation 
For cathode-bias operation . 

0.1 max megohm 
0.25 max megohm 

CLASS Ai AMPLIFIER 
With both plates connected together and with both 
deflecting electrodes connected to cathode at socket 

Characteristics: 
Plate-No.1 Supply Voltage  
Plate-No.2 Supply Voltage  
Grid-No.3 Voltage  
Cathode-Bias Resistor  
Transconductance  
Total Plate Current  
Grid-No.3 Current  
Grid-No.1 Voltage (Approx.) for total plate current of 10 ^a   
318 
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h HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

pT(3V^rH[pC|P Miniature type with frame-grid _ I TO 
pentode unit used in television re- 0«J1 O 

f.fSA^is/S LA^oap ceivers. The triode unit is used as a 
Qj~ voltage-amplifier or sync-separator 

Kt Pp tube, and the pentode unit is used as a 
video-amplifier tube. Outline 11A; OUTLINES SECTION, except base is small- 
button miniature 9-pin. Tube requires miniature nine-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.725. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value.. 
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. .. . 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 100 un. 
Grid-No.1 Voltage (Approx.) for plate current of 20 na.. 

Triode 
Unit 

330 max 

200 max 
200 "wax 

Pentode 
Unit 

330 max volts 
330 max volts 
See curve page 70 

0 max volts 
4 max watts 

1.1 max watts 
See curve page 70 
200 max volts 
200"wax volts 

35 200 volts 
100 100 volts 

0 - volts 
- 82 ohms 
- 50000 ohms 
- 20000 /xmhos 

50* 17 ma 
17* 3.5 ma 
- -5 volts 
- - volts 

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

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode-bias operation  1 max 1 max megohm 

■The dc component must not exceed 100 volts. 
•This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

'QdS® QUADRUPLE DIODE 
02 Miniature type used in phase-de- - 11 I o 

^ r tector and noise-immune, color-killer 0«JUo Pp'^Vf/V^W^ Kn. circuits of color television receivers; 
Qj \2) also used in bridge-matrixing circuits 

p04 kDi in FM stereo multiplex equipment. 
Outline 8D, OUTLINES SECTION. Units 1 and 2 are shielded from units 3 and 4 
to minimize coupling between the series-connected pairs of diodes. Tube requires 
miniature nine-contact socket and may be mounted in any position. 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances (approx.) : 

Plate of Unit No.l and Cathode of Unit No.2 to Cathode of Unit No.l 
Plate of Unit No.l and Cathode of Unit No.2 to Plate of Unit No.2. . . 
Plate of Unit No.2 to Heater and Internal Shield  
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Plate of Unit No.3 and Cathode of Unit No.4 to Cathode of Unit No.3 . 
Plate of Unit No.3 and Cathode of Unit No.4 to Plate of Unit No.4 
Plate of Unit No.4 to Heater and Internal Shield  
Cathode of Unit No.l to Heater and Internal Shield  
Cathode of Unit No.3 to Heater and Internal Shield  

Maximum Ratings, {Design-Maximum Values, Bach Unit): 
Peak Inverse Plate Voltage  
Peak Plate Current     
DC Output Current    
Peak Heater-Cathode Voltage: 

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

Characteristics, Instantaneous Value, (Each Unit): 
Plate Current for plate voltage of 10 volts........ 

HIGH-MU TRIODE— > n 
SHARP-CUTOFF PENTODE 

_ Miniature type used in a wide rSlYj)0'1' 
OJVO variety of applications in television re- Jr4mpn 
Related type: ceivers, particularly those having low- 

Bjvs voltage "B" supplies and employing 
series-connected heater strings. The * * 

triode unit is used in sound-if, keyed-age, sync-separator, sync-amplifier, and 
noise-suppression circuits. The pentode unit is especially useful as a video amplifier 
tube. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. 
Heater Voltage (ac /dc)  6.3 volts 

Heater Current  0.6 ampere 
Heater Warm-Up Time (average)  11 seconds 
Direct Interelectrode Capacitances (approx.): 
Triode Unit: 

Grid to Plate  2.2 pf 
Grid to Cathode and Heater  3 pf 
Plate to Cathode and Heater   • 2 pf 

Pentode Unit: 
Grid No.l to Plate    0.08 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 3.2 pf 

Pentode Grid No.l to Triode Pl.ate  0.012 max pf 
Pentode Plate to Triode Plate   0.24 max pf 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 
TYPE 6JV8 E.'6.3 VOLTS 

200 290 PLATE VOLTS 
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CUSS A! AMPLIFIER 

Maximum Ratings, (Dmpn-Maarmim Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  
Negative-bias value  

Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Triode 
Unit 

330 max 

0 max 
-50 max 
1.1 max 

200 max 
200 •max 

Pentode 
Unit 

330 max volts 
330 max volts 

0 max volts 
-50 max volts 

4 max watts 
1.7 max watts 

200 max volts 
200Bmax volts 

Characteristics: Triode Unit Pentode Unit 
Plate Voltage  200 60 125 200 volts 
Grid-No.2 Voltage  - 200 125 200 volts 
Grid-No.l Voltage  -2 0 -1-2.9 volts 
Amplification Factor  70 - — - 
Plate Resistance (Approx.)  0.0175 - 0.1 0.15 megohm 
Transconductance  4000 — 11500 10700 /imhos 
Plate Current  4 51* 22 22 ma 
Grid-No.2 Current  - 14* 4 4 ma 
Grid-No.l Voltage (Approx.) for plate 

current of 20/ia  -5 - -5.5 -9 volts 
Maximum Circuit Values: 
Grid-No.l-Current Resistance: 

For fixed-bias operation  0.5 mcx 0.25 max megohm 
For cathode-biac operation  1 max 1 max megohm 

"The dc component must not exceed 100 volts. 6This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

TYPE 6JV8 Ef *6.3 VOLTS ' GRID-No.2 VOLTS *200 

AVERAGE CHARACTERISTICS PENTODE UNIT 

- ftam-No.l VOLTS ECI*0H 

ISO 200 250 300 PLATE VOLTS 

HIGH-MU TRIODE 
Glass octal type used as voltage amplifier 

in radio equipment. Outline 15A, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
as class Ai amplifier: plate volts, 250 max; grid 
volts, -3; amplification factor, 70; plate resis- 
tance, 50000 ohms; transconductance, 1400 
umhos; plate ma., 1.1. This is a DISCONTIN- 
UED type listed for reference only. 
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POWER PENTODE p XTTN 
Glass octal type used in output "-rriA \ 

OIVOwT stage of radio receivers and, triode- -I 
connected, as a vertical deflection am- 
plifier in television receivers. It is capa- QT1"® 
ble of delivering moderate power out- NC 03 

put with relatively small input voltage. Tube may be used singly or in push-pull. 
This type may be supplied with pin No.l omitted. Tube requires octal socket and 
may be mounted in any position. Outline 14C, OUTLINES SECTION. It is espe- 
cially important that this tube, like other power-handling tubes, be adequately 
ventilated. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current. ..    0.4 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate *  0.5 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  5.5 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  6.0 pf 

CLASS At AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

*The dc component must not exceed 100 volts. 
Typical Operation: 
Plate Voltage  100 
Grid-No.2 Voltage  100 
Grid-No.l (Control-Grid) Voltage  -7 
Peak AP Grid-No.l Voltage  7 
Zero-Signal Plate Current  9 
Maximum-Signal Plate Current  9.5 
Zero-Signal Grid-No.2 Current  1.6 
Maximum-Signal Grid-No.2 Current  3 
Plate Resistance (Approx.)  104000 
Transconductance  1500 
Load Resistance  12000 
Total Harmonic Distortion  11 
Maximum-Signal Power Output  0.35 
Typical Push-Pull Operation {Values are for Iwo tubes)-. 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  

315 max 
285 max 
8.5 max 
2.8 max 
200 max 
200* max 

Cathode-Bias Resistor    
Peak AF Grid-No.1-to-Grid-No.l Voltage. 
Zero-Signal Plate Current...    
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  

250 315 volts 
250 250 volts 
-18 -21 volts 

18 21 volts 
32 25.5 ma 
33 28 ma 

5.5 4.0 ma 
10 9 ma 

90000 110000 ohms 
2300 2100 Mmhos 
7600 9000 ohms 

11 15 per cent 
3.4 4.5 watts 

Fixed Cathode 
Bias Bias 
285 285 volts 
285 285 volts 

-25.5 - volts _ 400 ohms 
51 51 volts 
55 55 ma 
72 61 ma 

9 9 ma 
17 13 ma 

12000 12000 ohms 
6 4 per cent 

10.5 9.8 watts Total Harmonic Distortion  6 4 
Maximum-Signal Power Output  10.5 9.8 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 max 
For cathode-bias operation  0.5 mas 

Characteristics {Triode Connection)*: 
Plate Voltage  250 
Grid-No 1 Voltage  -18 
Plate Current  37.5 
Transconductance  2700 
Amplification Factor  6.8 
Plate Resistance (Approx.)  2500 
Grid-No.l Voltage (Approx.) for plate current of 0.5 ma  -48 
* Grid-No.2 connected to plate. 

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 
Maximum Ratings: For operation in a 525-line, SO-frame system 
DC Plate Voltage  315 mas 
Peak Positive-Pulse Plate VoLTAGEf {Absolute maximum)  1200omax 

megohm 
megohm 
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Peak Negative-Pulse Grid-No.1 Voltage. 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

-250 max 
75 max 
25 max 

7 max 
200 max 
ZOOmmax 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
* Grid No.2 connected to plate. 
f The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 0 Under no circumstances should this absolute value be exceeded. 
■ The dc component must not exceed 100 volts. 

REMOTE-CUTOFF PENTODE 6K7 
Metal type 6K7 and glass octal types 6K7- _^ 

p(lf\zbz\/\ G and 6K7-GT used in rf and if stages of radio wK# G ( ZZZJ j receivers, particularly in those employing avc. _ . — 
^4 Jr7\ Outlines 3, 23, and 15A, respectively, OUT- | 

LINES SECTION. These tubes require octal WiW W ■ 
S 6K7 socket and may be mounted in any position. Relative type: nc 6K7-G^ For electrode voltage supplies and application, 12K7GT BC 6K7-GT refer to type 6SK7. Heater volts (ac/dc), 6.3; 

amperes, 0.3. Typical operation as class Ai amplifier: plate volts 250 (300 max); grid No.3 connected to 
cathode at socket; grid-No.2 supply volts, 300 max; grid-No.2 volts, 125; grid-No.l volts, -3; plate 
resistance, 0.6 megohm; transconductance, 1650 jimhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dis- 
sipation, 2.75 max watts; grid-No.2 input, 0.35 max watts. Types 6K7 and 6K7-GT are used principally 
for renewal purposes. Type 6K7-G is a DISCONTINUED type listed for reference only. 

6K8 

6K8G 
6K8GT 
Related type: 

12K8 

C4hxQ_©?oH3Xhx triode-hexode converter 
Metal type 6K8 and glass octal types 

6K8-G and 6K8-GT used as combined triode 
I ""P-i"" oscillator and hexode mixer tubes in radio re- Alf 

ceivers. Type 6K8, Outline 4; type 6K8-G, Out- 0I\0 w 
H " Hne 23, OUTLINES SECTION. Tubes require A|fAf*T S ^gCij " C®)K octal socket. Heater volts (ac/dc), 6.3; amperes. OlxOw I 

nc:6K8-g 0.3. Typical operation in converter service: Relatedtype: BC.6KB-GT hexode plate volts, 250 (300 max); hexode grids- 12KS 
No.2-and-No.4 volts, 100 (150 max); hexode grid-No.3 volts, -3 (0 ma#); triode plate volts, 100 (125 
ma#); triode grid resistor, 50000 ohms; hexode plate resistance (approx.), 0.6 megohm; conversion trans- 
conductance, 350>tmhos; hexode plate ma., 3.8; triode grid and hexode grid-No. 1 ma., 0.15; total cathode 
ma., 12.5 (16 ma#). Types 6K8-G and 6K8-GT are DISCONTINUED types listed for reference only. 
Type 6K8 is used principally for renewal purposes. 

KlZ GTZ 

three-unit triode 
J'®( ' Duodecar type containing one xi/ll 

r- J@p-rl medium-mu and two high-mu triode Oixll 
(TC~/-v7>Z?) units used as combined age, sync, and 

(iF y|) St5 noise-inverter tube in television re- 
h m ceivers employing series-connected 

heater strings. Outline 12A, OUTLINES SECTION. Tube requires duodecar 12- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 

Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Positive-bias value  

Cathode Current  
Plate Dissipation  

Unit 
No. 1 

330 ma# 
—50 ma# 

0 ma# 
20 ma# 

2.75 max 

Units Nos. 
% and 3 
330 max 

323 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode, 
Heater positive with respect to cathode. . 

6KA8 
Related type: 

8KA8 

Characteristics: 
Plate Voltage  250 250 volts 
Grid Voltage  -8.5 -2 volts 
Amplification Factor  17 100 
Plate Resistance (Approx.)  7700 62500 ohms 
Transconductance  2200 1600 /tmhos 
Plate Current  10.5 1.2 ma 
Grid Voltage (Approx.) for plate current of 10   -24 - volts 0 The dc component must not exceed 100 volts. 

HIGH-MU TRIODE- H " 
SHARP-CUTOFF PENTODE 

x 1/ A A Miniature type used in color and K,ISGXrl^::^iJ© 
OKAS black-and-white television receivers 
Related type: employing series-connected heater 

skas strings. The triode unit is used in sync- 0^ ■© 
separator circuits; the pentode unit pT Pp 

has two independent control grids and is used in gated-agc-amplifier and noise- 
inverter circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of average 
plate characteristics for triode unit, refer to type 6AW8-A. 
Heater Voltage (a/c)  6.3 volts 
Heater Current  0.6 ampere 
Heater Warm-Up Time (average)  11 seconds 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  2.2 pf Grid to Cathode, Heater, and Internal Shield  2.8 pf 
Plate to Cathode, Heater, and Internal Shield  2.2 pf 

Pentode Unit: 
Grid-No.l to Plate  0.1 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 9.5 pf Grid No.1 to Grid No.3  0.5 pf 
Grid No.3 to Plate  2.2 pf 
Grid No.3 to All Other Electrodes, Heater, and Internal Shield  7 pf 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): Triode Unit 
Plate Voltage  300 max volts 
Grid Voltage: 

Positive-bias value  0 max volts 
Negative-bias value  -50 max . volts 

6.3 volts 
0.6 ampere 

11 seconds 

2.2 pf 2.8 pf 2.2 pf 
0.1 max Pf 9.5 Pf 0.5 pf 2.2 Pf 7 Pf 

Triode Unit 
300 max 

0 max volts 
-50 max . volts 

AVERAGE CHARACTERISTICS PENTODE UNIT 
TYPE 6KA8 Efs6.3 VOLTS 
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Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Triode 
Characteristics: Unit 
Plate Supply Voltage  200 
Grid-No.3 Supply Voltage  
Grid-No.2 Supply Voltage  - 
Grid-No.1 Supply Voltage  -2 
Cathode-Bias Resistor  - 
Amplification Factor  70 
Plate Resistance (Approx.)  17500 
Transconductance, Grid No.l to Plate  4000 
Transconductance, Grid No.3 to Plate  
Plate Current  4 
Grid-No.2 Current  - 
Grid-No.j. Supply Voltage (Approx.): 

For plate current of 10 ^a  -5 
For plate current of 20   - 

Grid-No.3 Supply Voltage (Approx.) for plate current of 20 . . . - 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

GATED AGC AMPLIFIER AND NOISE INVERTER 
Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-pulse Plate Voltage"  
Grid-No.3 (control-grid) Voltage: 

Positive-bias value  
Negative-bias value  

Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  
Negative-bias value  

Plate Dissipation  
Grid-No.2 Input: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

1.1 max watts 
200 max 
2Q0mmax 

Triode Pentode 
Unit Unit 
200 150 volts 

- 0 volts 
- 100 volts 

-2 0 volts 
- 180 ohms 

70 _ 
17500 100000 ohms 
4000 4400 /imhos 

- 600 /jmhos 
4 4 ma 
- 2.8 ma 

-5 _ volts 
- -4 volts 
- -7 volts 

Triode Unit 
0.25 max megohm 

1 max megohm 

Pentode Unit 
300 max volts 
600 max volts 

0 max volts 
-100 max volts 

300 max volts 
See curve page 70 

0 max volts 
-50 max volts 

2 max watts 

1.1 max watts 
See curve page 70 
200 max volts 
200#max volts 

AVERAGE CHARACTERISTICS PENTODE UNIT 

200 250 
PLATE VOLTS 
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Maximum Circuit Values: 
Grid-No.3-Circuit Resistance  0.68 max megohm 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  0.5 max megohm 
For cathode-bias operation  1 max megohm 

■The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
•The dc component must not exceed 100 volts. 

MEDIUM-MU TRIODE « 
SHARP-CUTOFF PENTODE 0^=^ 

. _ Miniature type used as combined 
OlxUO vhf oscillator and mixer tube in tele- 

vision receivers. Outline 8B, OUT- Sip(£A\\/\ / 
LINES SECTION. Tube requires (?>—^ 
miniature nine-contact socket and f,T 

may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 

CLASS A, AMPLIFIER 
Triode Pentode 

Maximum Ratings/ (Design-Maximum Values): Unit Unit 
Plate Voltage  330 max 330 max 
Grid-No.2 (screen-grid) Supply Voltage  - 330 max 
Grid-No.2 Voltage  - See curv€ 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 max 
Plate Dissipation  2 .5 max 3 max 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 0.55 max 
For grid-No.2 voltages between 165 and 330 volts  -- See curv< 

Peak Heater-Cathode Voltage : 
Heater negative with respect to cathode  200 max 200 max 
Heater positive with respect to cathode  2Q0*max 200*ma:r 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current..    
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 20 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

• The dc component must not exceed 100 volts. 

Triode Pentode 
Unit Unit 

330 max 330 max volts - 330 max volts - See curve page 70 
0 max 0 max volts 

2.5 max 3 max watts 
_ 0.55 max watt 

See curve page 70 
200 max 200 max volts 
200#wax 200*max volts 

125 125 volts - 110 volts 
-1 -1 volt 
40 - _ 0.2 megohm 

7500 5000 /irnhos 
13.5 9.5 ma - 3.5 ma 

-9 -8 volts 

0.5 max 
1 max 

0.5 max megohm 
1 max megohm 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE p faJ&Tfr 

Miniature type with frame-grid (r?; I?nS)G?s' 
OlxCO pentode unit used as combined oscil- J. E™ J_ 
Related type: lator-mixer tube in television receivers sipL£Ak>y\ 

5KE8 using an intermediate frequency in the (jj ^5)G 
order of 40 megacycles. Outline 8B, Pt t 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.4 ampere 
Direct Interelectrode Capacitances:0 

Triode Unit: 
Grid to Plate  1.3 pf 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid 

Grid No. 3, and Internal Shield  2.4 pf 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, and Internal Shield  2 pf 



Technical Data 

Pentode Unit: 
Grid No. 1 to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield  Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield  

Heaterto Triode Cathode and Pentode Cathode  
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value 
Cathode Current  
Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 140 volts  
For grid-No.2 voltages between 140 and 280 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Triode 
Unit 

280 max 

200 max 
200mmax 

Pentode 
Unit 

280 max volts 
280 max volts 

See curve page 70 
0 max volts 

20 max ma 
2 max watts 

0.5 max watt 
See curve page 70 

200 max volts 
200*7naa: volts 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 

Kmmm 

01 01 Bf 

91 Of 

200 250 PLATE VOLTS 400 9aCM-lie97T 
AVERAGE CHARACTERISTICS PENTODE UNIT 

type 6KE8 Ef *6.3 VOLTS 

grid -No.l > /0LTS Ec,=0 

  
s- 

==- :b  
    

  —     

J — ■— — .. — -0.4 

 i   — -0.6 

1 
" it   ___ -0.8 

=- —- —, - = :ci*o 

P 
— - 

-- — — — ^p,4_   -1.4 

0 5 100 150 200 250 300 350 PLATE VOLTS 9ZCM-II903T 

327 



RCA Receiving Tube Manual 

Characteristics: Unit Unit 
Plate Supply Voltage  125 125 
Grid-No.2 Supply Voltage  — 125 
Grid-No.1 Supply Voltage  0 0 
Cathode-Bias Resistor  68 33 
Amplification Factor  40 — 
Plate Resistance (Approx.)  5000 125000 
Transconductance  8000 12000 
Plate Current  13 10 
Grid-No.2 Current  — 2.8 
Grid-No. 1 Voltage (Approx.) 

For plate current 100 /ia  5 — 
For plate current of 50 ^a — -3 

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

For fixed-bias operation  0.5 max 0.25 max For cathode-bias operation  1 max 0.5 max D With external shield connected to cathode of unit under test, except as noted. 
■ With external shield connected to ground. 
• dc component must not exceed 100 watts. 

Triode Pentode 
Unit Unit 
125 125 volts — 125 volts 

0 0 volts 
68 33 ohms 
40   

5000 125000 ohms 
8000 12000 /imhos 

13 10 ma 
— 2.8 ma 

5   volts 
— -3 volts 

megohm 
megohm 

DIODE- h o 

SHARP-CUTOFF PENTODE 

6KL8 Miniature type used in combined K®N|^™_/^©Pp 

0 . . . if-amplifier and AM-detector service 
eai2KL8Pe AM and AM/FM broadcast re- Gip^^K^VA-^pp 

ceivers. Pentode unit may also be used (j 
as an rf- or if-amplifier or limiter tube; G3p ,s 

the diode unit may be used for avc or detection. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. For curves of average plate characteristics for pentode unit, refer to type 
6AU6A. 

Heater Voltage (ac /dc)  
Heater Current  
Direct Interelectrode Capacitances: 
Pentode Unit: 

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

Pentode Grid No.l to Diode Plate  
Pentode Plate to Diode Plate  

0.002 max 
6 

0.0015 max 
0.09 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.3 (suppressor-grid) Voltage: 

Negative value  
Positive value  

Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  
Negative-bias value  

Grid-No.3 Input  
Grid-No.2 Input: 

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

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

300 max volts 
-300 max volts 

300 max volts 
300 max volts 
See curve page 70 

0 max volts 
-50 max volts 
0.2 max watt 
0.6 max watt 
See curve page 70 

3 max watts 
200 max volts 
200"max volts 
150 max 0C 

Characteristics: 
Plate Voltage  
Grid No.3  
Internal Shield  
Grid-No.2 Voltage. 

  100 volts 
Connected to cathode at socket 
Connected Co cathode at socicet 
  100 volts 



Technical Data 

Grid-No.l Supply Voltage  0 volts 
Grid-No.1 Resistor (Bypassed)  2.2 megohms 
Plate Resistance (Approx.)  0.55 megohm 
Transconductance  4300 Mmhos 
Plate Current    . 5.5 ma 
Grid-No.2 Current  2 .2 ma 
Grid-No.l Voltage (Approx.) (or plate current of 10 jia  4.2 volts 

DIODE UNIT 
Maximum Ratings, (Design-Maximum Values): 
Plate Current  1 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"wax volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 2 ma  10 volts 
■The dc component must not exceed 100 volts. 

« © „rs DIODE— 
THREE-PLATE TETRODE 

TnL."""jnXI Miniature type used in frequency- _ 1X44 O 
a?) divider and complex-wave generator OK/ViO 

,,|ATR P2tr circuits of electronic musical instru- (JJ 12) ments. In such circuits the tetrode 
ibtr p2tr unit can provide three independent 

output-signal voltages; the diode unit can be used as a key in a vibrato circuit. 
Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 
Heater Voltage (ac /dc)  6.8 volts 
Heater Current         0.3 amporo 
Direct Interelectrode Capacitances: 
Tetrode Unit: 

Grid No.1 to Plate No.lA  0.02 max pf 
Grid No.l to Plate No.lB  0.02 max Pf 
Grid No.l to Plate No.2  0.06 max pf 
Grid No.l to Cathode, Heater, Grid No.2, and Internal Shield  5. 5 pf 
Plate No.lA to.Cathode, Heater, Grid No.2, and Internal Shield  1.2 pf 
Plate No.lB to Cathode, Heater, Grid No.2, and Internal Shield  1.3 pf 
Plate No.2 to Cathode, Heater, Grid No.2, and Internal Shield  1.8 pf 

Tetrode Grid No.l to Diode Plate  0.024 max pf 
Tetrode Plate No.lA to Diode Plate     0.18 pf 
Tetrode Plate No.lB to Diode Plate    0.024 pf 
Tetrode Plate No.2 to Diode Plate  0.013 Df 

AVERAGE CHARACTERISTICS 

0.02 max 
0.02 max 
0.06 max 
5.5 
1.2 
1.3 
1.8 

0.024 max 
0.18 

0.024 
0.013 

type 6KM8 Ef*6.3 VOLTS GRID-No.2 VOLTS* 100 PLATES IA, IB, AND 2 CONNECTED TOGETHER AT SOCKET. 

0.No.l VOLTS ECi'O 

300 400 PLATE VOLTS 
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TETRODE UNIT AS CLASS A! AMPLIFIER 
Plates No. 1 A, IB, and 2 connected together 

Plate Voltage  10( 
Grid-No.2 Voltage  101 
Grid-No.1 Supply Voltage  ( 
Grid-No.l Resistor (Bypassed)  2.! 
Plate Resistance (Approx.)  30001 
Transconductance  340< 
Plate Current  4.1 
Grid-No.2 Current  1.' 
Grid-No.l Voltage (Approx.) for plate current of 20   

Triode Connection—Plates No.lA, IB, and 2 connected to grid No. 2 
Characteristics: 
Plate Voltage  10< 
Grid-No.l Supply Voltage  ( 
Grid-No.l Resistor (Bypassed)    2.! 
Transconductance  4501 
Amplification Factor  41 
Plate Current  5.i 

Separate plate operation; plates not under test grounded 
Plate 1A IB 2 
Plate Voltage  100 100 10< 
Grid-No.2 Voltage  100 100 10( 
Grid-No.l Supply Voltage  0 0 I 
Grid-No.l Resistor (Bypassed)  2.2 2.2 2.1 
Transconductance  2000 2000 180( 
Plate Resistance (Approx.)  0.1 0.1 0.11 
Plate Current  2.3 2.3 2.1 
Grid-No.2 Current  3.8 3.8 3.S 

volts 
volts 
volts 

megohms 
ohms 

pmhos 
ma 

volts 
volts 

megohms 
Mmhos 

1A IB 2 
100 100 100 volts 
100 100 100 volts 

0 0 0 volts 
2.2 2.2 2.2 megohms 

2000 2000 1800 /jmhos 
0.1 0.1 0.12 megohm 
2.3 2.3 2.1 ma 
3.8 3.8 3.3 ma 

TETRODE UNIT AS FREQUENCY DIVIDER AND COMPLEX-WAVE GENERATOR 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage (Each plate)  330 max 
Grid-No.2 (screen-grid) Supply Voltage  330 mas 
Grid-No.2 Voltage  See curve j 
Grid-No.1 (control-grid) Voltage: 

Positive-bias value  0 max 
Negative-bias value  -50 max 

Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts  0.65 max 
For grid-No.2 voltages between 165 and 330 volts  See curve i 

Plate Dissipation (Each plate)  1 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200^max 

AVERAGE PLATE CHARACTERISTICS 

TYPE 6KM8 Ef »6.3 VOLTS 
GRIO-No.2 CONNECTED TO PLATES IA, 

200 250 
PLATE VOLTS 400 

92CM-I069ST2 



Technical Data • 

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

For grid-No.1-resistor-bias operation  
DIODE UNIT 

Maximum Ratings, (Design-Maximum Values): 
Plate Current  

2.2 max megohms 

Characteristics, Instantaneous Values: 
Tube Voltage Drop for plate current of 2 ma  10 volts 
■The dc component must not exceed 100 volts. 

SS Kp HIGH-MU TRIODE- 
H(^®P SHARP-CUTOFF PENTODE 

=^jV7)G'p Miniature type used in a variety « IXT O 
~frf—"rWrLp of applications in television receivers. OKI O 

The pentode unit is used as an if-am- 
(TV 0 plifier tube, and the triode unit as a 

kt f>p sync-separator or voltage-amplifier 
tube. Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.6. 

CLASS A, AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
Plate Voltage  330 max 330 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 330 max volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 max volts 
Plate Dissipation  1 max 2.5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts  - See curve page 70 Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200*max 200#max volts 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 20 Aia. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

• The dc component must not exceed 100 volts. 

Triode Pentode 
Unit Unit 

330 max 330 max volts - 330 max volts - See curve page 70 
0 max 0 max volts 
1 max 2.5 max watts 

0.55 max watt 
- See curve page 70 

200 max 200 max volts 
200 •max 200*max volts 

250 125 volts - 125 volts 
-2 -1 volts 

100 - 
31500 150000 ohms 

3200 10000 Mmhos 
1.8 12 ma - 4.5 ma 

-3.5 -7 volts 

0.5 max 
1 max 

0.5 max megohm 
1 max megohm 

H HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

PT(Tja^-l rfEZlYT)0'1' Miniature type with frame-grid 6KV8 
pentode unit used in black-and-white n.ioied iv 

LAQzp television receivers. The triode unit is ° 1 ?KV8Pe 

(y" 0 used in general-purpose voltage-am- 
KT Pp plifier, sync-separator, and sound-if- 

amplifier applications. The pentode unit is used as a video output tube. Outline 8D, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For curves of average plate characteristics for triode 
unit, refer to type 6AW8-A. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.775 ampere Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 

Grid to Plate  3.7 pf 
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Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and Internal Shield  

Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and Internal Shield  

Triode Grid to Pentode Plate  
Pentode Unit: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Heater, GridNo. 2, GridNo. 3, and InternalShield. . . . 

Pentode Plate to Triode Plate  

CLASS At AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
Plate Voltage  300 max 300 max volts 
Grid-No.2 (screen-grid) Supply Voltage  . 300 max volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value.... 0 max 0 max volts 
Plate Dissipation  1 max 5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts  . 1 max watt 
For grid-No.2 voltages between 150 and 300 volts  . See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200Bmax 200amax volts 

Characteristics: 
Plate Supply Voltage  200 125 200 volts 
Grid^No.2 Supply Voltage  - 125 125 volts 
Grid-No.1 Supply Voltage  -2 0 0 volts 
Cathode-Bias Resistor  - 82 68 ohms 
Amplification Factor  70 - 
Plate Resistance (Approx.)  17500 55000 75000 ohms 
Transconductance  4000 21000 23000 itmhos 
Plate Current  4 16.5 19 ma 
Grid-No.2 Current  - 3.1 3.1 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 -4.5 -3.8 -3.8 volts 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.5 max 0.1 max megohm 
For cathode-bias operation  1 max 0.25 max megohm 

■ The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS PENTODE UNIT 
TYPE 6KV8 I o Ef 6.3 VOLTS 

-No.l VOLTS^SJj- GRID-No.2 V0LTS«I25 

100 200 300 400 PLATE VOLTS 
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MEDIUM-MU TRIODE 
Glass octal type used as detector, amplifier, 

or oscillator in radio receivers. Outline 22, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Typical operation and character- 
istics: plate volts, 250 max; grid volts, -9; plate 
ma., 8; plate resistance, 9000 ohms; amplifica- 
tion factor, 17; transconductance, 1900 ^mhos; 
grid voltage for cathode-current cutoff, -20. 
This is a DISCONTINUED type listed for 
reference only. 

BEAM POWER TUBE 

6L5G 

6L6 

6L6G 

6L6GB 

6L6GC 

f-V ✓TVC/ti Metal type 6L6 and glass octal OLOV7 
types 6L6-G,6L6-GB,6L6-GC are used AIAGR 

s.6Lb 0~,r0K in the output stage of audio amplify- OUOwD 
nc:6l6-c'b, 03 'ng e<luiPment, especially units de- ALAGr* ttfe-cc signed to have ample reserve of power- 
delivering ability. These types provide high power output, sensitivity, and high 
efficiency. Power output at all levels has low third- and higher-order harmonics. 
Type 6L6, Outline 6; types 6L6-GB and 6L6-GC, Outline 19C; OUTLINES SEC- 
TION. Tubes require an octal socket and may be mounted in any position. It is 
especially important that these tubes, like other power-handling tubes, be ade- 
quately ventilated. Type 6L6-G is a DISCONTINUED type listed for reference 
only. Type 6L6-GC can be used in place of types 6L6, 6L6-G, and 6L6-GB. Type 
6L6-GC may be supplied with pin 1 omitted. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

* With pin 1 connected to pin 8. 
CLASS A, AMPLIFIER 

Maximum Ratings: 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

6L6, 6lj(>-G, 6L6-GB 6L6-GC 
Design-Center Design-Maximvm 

Values Values 
360 max 500 max volts 
270 max 450*max volts 

19 max 30 max watts 
2.5 max 5 max watts 

180 max 200 max volts 
180 max 200 max volts 

Typical Operation: 
Plate Voltage  250 
Grid-No.2 Voltage  250 
Grid-No.1 (Control-Grid) Voltage  -14 
Peak AF Grid-No.1 Voltage  14 
Zero-Signal Plate Current  72 
Maximum-Signal Plate Current  79 
Zero-Signal Grid-No.2 Current  5 
Maximum-Signal Grid-No.2 Current  7.3 
Plate Resistance (Approx.) 22500 
Transconductance  6000 
Load Resistance  2500 
Total Harmonic Distortion  10 
Maximum-Signal Power Output  6.5 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
Mmhos 

ohms 
per cent 

watts 

CLASS Ai AMPLIFIER (Triode Connectionjf 
6L6, 6L6-G, 6L6-GB 6L6-GC 

LL - .. Design- Design- Maximum Katmgs: Center Values Maximum Values 
Plate Voltage  275 max 450 max volts 
Plate Dissipation (total)  19 max 30 max watts 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  18i 
Heater positive with respect to cathode  18' 

Typical Operation: 
Plate Voltage  
Grid-No.l Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Plate Resistance (Approx.)  
Amplification Factor  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
t Grid No.2 connected to plate. 

PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: (Same as for class Ai amplifier) 
Typical Operation {Values are for two tubes): 
Plate Voltage  25< 
Grid-No.2 Voltage  25< 
Grid-No.l Voltage  -K 
Peak AF Grid-No.l-to-Grid-No.l Voltage  3S 
Zero-Signal Plate Current  12< 
Maximum-Signal Plate Current  14( 
Zero-Signal Grid-No.2 Current  1( 
Maximum-Signal Grid-No.2 Current  If 
Effective Load Resistance (Plate-to-plate)  500< 
Total Harmonic Distortion  $ 
Maximum-Signal Power Output  14. ( 

PUSH-PULL CLASS AB, AMPLIFIER 

180 max 
180 max 

200 max 
200 max 

AVERAGE PLATE CHARACTERISTICS 

TYRe 6L6 — GC c-rsfe.a volts 
GRID—N*l VOLTS =0 

^mhos 
ohms 

per cent 
watts 

250 270 volts 
250 270 volts 
-16 -17.5 volts 

32 35 volts 
120 134 ma 
140 155 ma 

10 11 ma 
16 17 ma 

5000 5000 ohms 
2 2 per cent 

14.5 17.5 watts 

Maximum Ratings: (Same as for class At am plifler) 
Typical Operation {Values are for two tubes): 6L6, 6L6-GB, 6L6-GC 6L6-GC 
Plate Voltage    360 360 450 volts 
Grid-No.2 Voltage    270 270 400 volts 
Grid-No.l Voltage   -22,5 -22.5 -37 volts 
Peak AF Grid-No.1-to-Grid-No.l Voltage    45 45 70 volts 
Zero-Signal Plate Current    88 88 116 ma 
Maximum-Signal Plate Current    132 140 210 ma 
Zero-Signal Grid-No.2 Current    5 5 5.6 ma 
Maximum-Signal Grid-No.2 Current    15 11 22 ma 
Effective Load Resistance (Plate-to-plate)    6600 3800 5600 ohms 
Total Harmonic Distortion    2 2 1.8 per cent 
Maximum-Signal Power Output    26.5 18 55 watts 

ORID-N»2 VOLTS 
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PUSH-PULL CLASS AB? AMPLIFIER 
Maximum Ratings: (Same as for class At amplifier) 
Typical Operation (Values are for two tubes): 
Plate Voltage  360 360 volts 
Grid-No.2 Voltage  225 270 volts 
Grid-No.1 Voltage  -18 -22.5 volts 
Peak AF Grid-No.1-to-Grid-No.l Voltage  52 72 volts 
Zero-Signal Plate Current  78 88 ma 
Maximum-Signal Plate Current  142 205 ma 
Zero-Signal Grid-No.2 Current  3.5 5 ma 
Maximum-Signal Grid-No.2 Current  11 16 ma 
Effective Load Resistance (Plate-to-plate)  6000 3800 ohms 
Total Harmonic Distortion  2 2 percent 
Maximum-Signal Power Output  31 47 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  0.1 max megohm 
For cathode-bias operation ;  0.5 wax megohm 

* In push-pull circuits where grid No.2 of each tube is connected to a tap on the plate winding of the 
output transformer, this maximum rating is 500 volts. 

PENTAGRID MIXER 04 
(a) (s) Gl Metal type 6L7 and glass octal type 6L7-G 

used as mixers in superheterodyne circuits hav- 
[\ ing a separate oscillator stage, as well as in other wm v [ _:z_Ll ) applications where dual control is desirable in a y^mmT 

H/vVL-'/T) single stage. The two separate control grids are shielded from each other and the coupling ef- AI 7^ 
fects between oscillator and signal circuits are OL/ w 

S:6L7^-^ very small. For additional information, refer to nc:6L7-g Gs Frequency Conversion, ELECTRON TUBE AP- 
PLICATIONS SECTION. Outlines 3 and 23, OUTLINES SECTION. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. Typical operation as mixer (values recommended for all-wave receivers): plate volts, 250 (300 
wax); grids-No.2-and-No.4 volts, 150 wax; grid-No.l volts, -6 win; grid-No.3 volts, -15; peak oscillator 
volts applied to grid No.3, 18 win; plate dissipation, 1 wax watt; grids-No.2-and-No.4 input, 1.5 wax 
watts; plate ma., 3.3; grids-No.2-and-No.4 ma., 9.2; plate resistance, greater than 1 megohm; conver- 
sion transconductance, 350 jmihos. Type 6L7-G is a DISCONTINUED type listed for reference only. 
Type 6L7 is used principally for renewal purposes. 

NC:6L7-G 

Refer to type 6AB5/6N5 6N5 

PT|0—©GT| direct-coupled power triode 
L!Lx\ Glass octal type used as class Ai power am-  1 M plifier. Outline 26, OUTLINES SECTION. 

✓-IL—i u—i i—s Heater volts (ac/dc), 6.3; amperes, 0.8. For electrical characteristics, refer to type 6B5. 
Type 6N6-G is a DISCONTINUED type 

NC0) ■ (®)K listed for reference only. 

6N6G 

MEDIUM-MU TWIN 
^2 POWER TRIODE 

Metal type 6N 7 and glass octal type 6N 7-GT PT204a. used in output stage of radio receivers as class y « ■■V 
B power amplifier or with units in parallel as a q|\|7 

r—w. class Ai amplifier. Outlines 5 and 14C, respec- 
tively, OUTLINES SECTION. Tubes require AKIT^^T 
octal socket. Heater volts (ac/dc), 6.3; am- OlMc I 

S 6N7 peres, 0.8. Typical operation as class Ai ampli- NC;6N7-GT ffer: plate volts, 300 max; grid volts, -6; ampli- 
fication factor, 35; plate resistance (approx.), 

11000 ohms; transconductance, 3200 /unhos; plate ma., 7. Typical operation as push-pull class B power 
amplifier (both units): plate volts, 300 wax; plate-supply impedance, 1000 ohms; effective grid-circuit 
impedance, 516 ohms; grid volts, 0; peak af grid-to-grid volts, 82; plate ma., 35 (zero signal), 70 (maxi- 
mum signal); peak grid ma. (each unit), 22; effective load resistance (plate to plate), 8000 ohms; maxi- 
mum-signal power output, 10 watts. These types are used principally for renewal purposes. 

6N7 

6N7GT 
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6P5GT 

6P7G 

6Q7 Metal type 6Q7 and glass octal types 6Q7- G and 6Q7-GT used as combined detector, am- 
AQ7G plifler, and avc tubes in radio receivers. Out-  V \ lines 3, 23, and 15A, respectively, OUTLINES ( **""J ] 

AQ7GT SECTION. Types 6Q7 and 6Q7-GT are used W*» *^1 principally for renewal purposes. Type 6Q7-G is 
Related type: a DISCONTINUED type listed for reference s^eo? ■ /e) 

12Q7GT only. Tubes require octal socket. Heater volts NC 6Q7-G K 
(ac/dc), 6.3; amperes, 0.3. These types are simi- BC:6Q7"GT 

lar electrically in most respects to types 6SQ7 and 6AT6. Maximum ratings and typical operation of the 
triode unit as a class Ai amplifier are the same as those for type 6AT6 except that with a plate voltage 
of 100 volts, the transconductance is 1200 jumhos and the plate resistance 58000 ohms. For triode- 

MEDIUM-MU TRIODE 
Glass octal type used as detector, ampli- 

fier, or oscillator in radio receivers. Outline 14C, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this 
type is identical electrically with type 76. Type 
6P5-GT is a DISCONTINUED type listed for 
reference only. 

LOW-MU TRIODE— 
REMOTE-CUTOFF PENTODE 

Glass octal type used as an amplifier. Out- 
line 23, OUTLINES SECTION. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Except for inter- 
electrode capacitances, this type is identical 
electrically with type 6F7. Type 6P7-G is a 
DISCONTINUED type listed for reference 
only. 

TWIN DIODE—HIGH-MU TRIODE 

Related type: 
12Q7GT S:6Q7 V. NC6Q7-C 80*07-01 

unit, grid-bias considerations and diode curves, refer to type 6AV6. KT2 
ft,® 

KTi(«Yr^T 
THREE-UNIT TRIODE 

_ Duodecar type containing one Kti®? * 
6QII medium-mu and two high-mu triode /5o)pt| 

units used as combined sync-clipper 3 fz v 
and gated-agc-amplifier tube in tele- Gts 
vision receivers employing series-con- h h 

nected heater strings. Outline 12A, OUTLINES SECTION.Tube requires duodecar 
twelve-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.6; warm-up time (average), 11 seconds. 

CLASS Ai AMPLIFIER 
. . Unit Characteristics! Afo. 1 Unit No. 2 or S 

Plate Voltage  150 100 250 volts 
Grid Voltage  0 -1 -2 volts 
Amplification Factor  18 100 100 
Plate Resistance (Approx.)  7000 80000 62500 ohms 
Transconductance  2500 1250 1600 jtmhos 
Plate Current  22 0.5 1.2 ma 
Grid Voltage (Approx.) for plate current of 10 n&  -13 - -4.5 volts 

Unit 
No.l Unit No. 2 or $ 

150 100 250 volts 
0 -1 -2 volts 

18 100 100 
7000 80000 62500 ohms 
2500 1250 1600 jimhos 

22 0.5 1.2 ma 
-13 - -4.5 volts 

GATED AGC AMPLIFIER AND SYNC CLIPPER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Steady-State Positive-Pulse Grid Voltage 0 

Peak Positive-Pulse Grid Voltage  
DC Grid Voltage: Positive-bias value  

Negative-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Unit No. 1 2 or 3 
330 max 330 max volts 5 max — volts 

60 max - volts 
0 max 0 max volts 

-100 max -100 max volts 
3 max 1.2 max watts 

200 max 200 max volts 
200Bma£ 200mmax volts 
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Maximum Circuit Values: 
Grid-Circuit Resistance  5 max 5 max megohms 
0 The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 100 volts. 

TWIN DIODE— 
P02 ^ MEDIUM-MU TRIODE 

sicrSo-pT Metal type 6R7 and glass octal types JLW%mT PT/cy^-—6R7-G and 6R7-GT used as combined detector, OKc 
Vj \ amplifier,andavc tubes. OutlinesS,23,and 15A, 

I ) respectively, OUTLINES SECTION. Tubes 6R7G 
recluire octal sockets. Within their maximum 

Lx ratings, these types are identical electrically 6R7GT 
s • 6R7 with type 6BF6 except for capacitances. Maxi- 

nc[|r7"qT 
k 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 7, RESISTANCE 
COUPLED AMPLIFIER SECTION. Types 6R7-G and 6R7-GT are DISCONTINUED types listed 
for reference only. Type 6R7 is used principally for renewal purposes. 

H0j^©0 MEDIUM-MU TRIODE 
Miniature types having high per- 

Mjr-—' p veance used as vertical deflection am- 6S4 
(yCftyv J® plifiers in television receivers. Type A A 

K IC 6S4-A has a controlled heater warm-up OD4A 
ic^ W* time for use in television receivers em- 

ploying series-connected heater strings. Outline 8D, OUTLINES SECTION. Tubes 
require miniature nine-contact socket and may be mounted in any position. Type 
6S4 is a DISCONTINUED type listed for reference only. 
Heater V oltage (ac/dc)  6.3 volts 
Heater Current  0.6 ampere 
Heater Warm-Up Time (Average) for 6S4-A  11 seconds 
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  2.4 pf 
Grid to Cathode and Heater  4.2 pf 
Plate to Cathode and Heater  0.6 pf 

Characteristics: CLASS Ax AMPLIFIER 
Plate Voltage  250 volts 
Grid Voltage  -8 volts 
Amplification Factor  16.5 
Plate Resistance (Approx.)  3700 ohms 
Transconductance  4500 Aimhos 
Plate Current  24 ma 
Plate Current for grid voltage of-15 volts  4 ma 
Grid Voltage (Approx.) for plate current of 50   ~22 volta 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  550 maz volts 
Peak Positive-Pulse Plate VoLTAGEt  2200 max volts 
Peak Negative-Pulse Grid Voltage  -250 max volts 
Peak Cathode Current  105 max ma 
Average Cathode Current  30 max ma 
Plate Dissipation  8.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200amax volts 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
f The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 
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REMOTE-CUTOFF PENTODE 02 

Metal type 6S7 and glass octal type 6S7-G 0 
used in rf and if stages of automobile receivers T 
employing avc. Outlines 4 and 23, respectively, f [rtlJ 
OUTLINES SECTION. Type 6S7 is used ( ZZZj 
principally for renewal purposes. Type 6S7-G is 

OO/ w a DISCONTINUED type listed for reference H 

only. Tubes require octal socket. Heater volts, vTirv 
6.3; amperes, 0.15. Typical operation as Class k.s:6s7 

Ai amplifier: plate volts, 250 (300 max); grid- C-6S7-C K 
No.2 volts, see curve page 66; grid-No.2 supply volts, 300 max; grid-No.l volts, -3 (0 max); g 
connected to cathode at socket; plate ma., 8.5; grid-No.2 ma., 2; plate resistance (Approx.), 
ohm; transconductance, 1750 /imhos; plate dissipation, 2.25 max watts; grid-No.2 input: for g 
voltages up to 150 volts, 0.25 max watt; for grid-No.2 voltages between 150 and 300 volts, s 
page 66. Peak heater-cathode volts, 90 max- 

sies?^ NC!6S7-G 

6S8GT 
Related type: 

12S8GT 

TRIPLE DIODE—HIGH-MU TRIODE pD2( 

Glass octal type used as audio amplifier, 
AM detector, and FM detector in AM/FM re- 
ceivers. Diode unit No.2 is used for AM detec- P^\/. 
tion, and diode units No.l and No.3 are used /-irj 
for FM detection. Outline ISA, OUTLINES K 
SECTION, except over-all length is 3-5/8 max 1 y 
inches and seated height is 3-1/16 max inches. 
Tube requires octal socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Typical operation of triode 

unit as class Ai amplifier: plate volts, 250 (300 max); grid volts, -2; amplification factor, 100; plate re- 
sistance (Approx.), 91000 ohms; transconductance, 1100 pmhos; plate dissipation, 0.5 max watt; plat-^ 
ma., 0.9; peak heater-cathode volts, 90 max. Maximum plate ma. for diode units, 1.0 max (each unit). 
Peak heater-cathode volts (diode unit No.l), 90 max. For diode operation curves, refer to type 6AV6. 
Type 6S8-GT is used principally for renewal purposes. 

6SA7 

6SA7GT 
Related types: 

12SA7, 12SA7GT 

PENTAGRID CONVERTER 
Metal type 6SA7 and glass octal 

type 6SA7-GT used as converters in 
superheterodyne circuits. They are 
similar in performance to type 6BE6. 
For general discussion of pentagrid 
types, see Frequency Conversion in 
ELECTRON TUBE APPLICA- 
TIONS SECTION. Both tubes have 
excellent frequency stability. Tubes re- 
quire octal socket and may be mounted 
in any position. Outlines 2 and 14C, re- 
spectively, OUTLINES SECTION. 
Type 6SA7-GT is used principally for 
renewal purposes. 

Heateb Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances for 6SA7: 

Grid No.3 to All Other Electrodes (RF Input)  
Plate to All Other Electrodes (Mixer Output)  
Grid No.l to AH Other Electrodes (Osc. Input)  
Grid No.3 to Plate  
Grid No.3 to Grid No.l  
Grid No.l to Plate  
Grid No.l to Shell, Grid No.5, and All Other Electrodes except Cathode 
Grid No.l to Cathode  
Cathode to Shell, Grid No.5, and All Other Electrodes except Grid No.l 

* With shell connected to cathode. 
CONVERTER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grids-No.2-And-No.4 (screen-grid) Voltage  

NC 03 
6.3 volts 
0.3 ampere 
9.5* pf 
9.5* Pf 

7* pf 
0.25 max* pf 
0.15 max* Pf 
0.06 max* Pf 
4.4 pf 
2.6 Pf 5 Pf 

300 max volts 
100 max volts 
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Grids-No.2-And-No.4 Supply Voltage. . . . 
Grid-No.3 (control-grid) Voltage: 

Negative bias value  
Positive bias value  

Plate Dissipation  
Grids-No.2-And-No.4 Input  
Cathode Current  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 

-50 max 
0 max 

1.0 max 
1.0 max 

14 max 

Separate Excitationt 
Plate Voltage  100 250 volts 
Grid No.5 and shell (6SA7 only)  Connected to cathode at socket 
Grids-No.2-and-No.4 Voltage  100 100 volts 
Grid-No.3 Voltage  -2 -2 volts 
Grid-No.1 (Oscillator-Grid) Resistor  20000 20000 ohms 
Plate Resistance (Approx.)  0.5 1.0 megohm 
Conversion Transconductance  425 450 Mmhos 
Grid-No.3 Voltage (Approx.) for transconductance of 10 Mmhos -25 -25 volts 
Grid-No.3 Voltage (Approx.) for conversion transconductance 

of 100 Mmhos  -9 -9 volts 
Plate Current  3.3 3.5 ma 
Grids-No.2-and-No.4 Current  8.5 8.5 ma 
Grid-No.1 Current  0.5 0.5 ma 
Cathode Current  12.3 12.5 ma 
NOTE: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not 
oscillating) is 4500 ^mhos under the following conditions: grids No.l, No.3 at 0 volts; grids No.2 and 
No.4 and plate at 100 volts; for 6SA7 only, grid No.5 and shell are connected to cathode at socket, 
t The characteristics shown with separate excitation correspond very closely to those obtained in a 
self-excited oscillator circuit operating with zero bias. 

PENTAGRID CONVERTER 
p.—s / T\ x-sK Metal type used as converter in super- heterodyne circuits. Because of its high conver- 

( V zzzj}j } sion and oscillator transconductance, it is espe- 
(TV-A. cially useful in FM converter service in the 100- I megacycle region. The 6SB7-Y has a micanol 

base which minimizes drift in oscillator fre- 
Qep cia quency during warm-up period. For general dis- 

cussion of pentagrid types, see Frequency Con- 
version in ELECTRON TUBE APPLICATIONS SECTION. Outline 2, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings and characteristics in converter service, refer to type 6BA7. Type 6SB7-Y is 
used principally for renewal purposes. 

HIGH-MU TWIN TRIODE '(4) fs)1 

y*?—Metal type used as phase inverter in radio 
0yZ(^Yn 1 1 v^K equipment. Each unit may also be used in volt-  L /i^ age-amplifier circuits. Outline 2, OUTLINES 

r—1__/ j SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 

PT2 H as c^ass A1 amplifier (each unit): plate volts, gljJ C®) 250 max; grid volts,-2; amplification factor, 70; H plate resistance (approx.); 53000 ohms; trans- 
conductance, 1325 /imhos; plate ma., 2; peak 

heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

6SC7 
Related type: 

12SC7 

S:6SF5X-/ 

NC bSFS-GT 

HIGH-MU TRIODE 
Metal type 6SF5 and glass octal type 6SF5- 

GT are used in resistance-coupled amplifier cir- 
cuits. Outlines 2 and 14C, respectively, OUT- 
LINES SECTION. Type 6SF5-GT may be sup- 
plied with pin No.l omitted. Tubes require octal 
socket. Characteristics, application, and refer- 
ences under type 6F5 apply to types 6SF5 and 
6SF5-GT. Heater volts (ac/dc), 6.3; amperes, 
0.3. These types are used principally for renewal 
purposes. 

6SF5 

6SF5GT 
Related types: 

12SF5, 12SF5GT 
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DIODE- 
REMOTE-CUTOFF PENTODE pO (A) Metal type used as combined rf or if ampli- Sr ~ 

fier and detector or avc tube in radio receivers. K (sy i— 
Also used as resistance-coupled af amplifier. Gapj'T-cill 

Avp/ Outline 2, OUTLINES SECTION. Tube re- Lv 
quires octal socket. Heater volts (ac/dc), 6.3; Gip®V 

Related type: amperes, 0.3. Typical operation of pentode unit 
12SF7 as class Ai amplifier: plate volts, 250 (300max); -(jJ " k®)H 

grid-No.2 volts, 100 (300 max); grid-No.l volts, 
-1 (0 max); plate resistance (approx.), 0.7 meg- 

ohm; transconductance, 2050 Mmhos; plate ma., 12.4; grid-No.2 ma., 3.3; plate dissipation, 3.5 max 
watts; grid-No.2 input, 0.5 max watt; peak heater-cathode volts, 90 max. For diode operation curves, 
refer to type 6AV6. Type 6SF7 is used principally for renewal purposes. 

SEMIREMOTE-CUTOFF PENTODE 
Metal type used as rf-amplifier tube in fs)* 

wide-band and high-frequency applications (up 
to 18 megacycles). Outline 2, OUTLINES SEC- c* I 1 [ I 

/r £+ TION. Tube requires octal socket. Heater volts i\L"""7ri 
/ (ac/dc), 6.3; amperes, 0.3. Characteristics as —\ \_r—J f L-. 

_ . . . class Ai amplifier: plate volts, 250 (300 max); 
6 grid-No.2 volts, 150 (300 max); grid-No.l volts ^ -2.5 (0 max); plate resistance,, greater than 1 svi/ wP 

megohm; transconductance, 4000 ^mhos; plate 
ma., 9.2; grid-No.2 ma., 3.4; plate dissipation, 3 max watts; grid-No.2 input, 0.6 max watt; peak heater- 
cathode volts, 90 max. This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Metal type used as rf-amplifier tube in G|(D (T)K 

high-frequency, wide-band applications, and as fT Vy 
a limiter tube in FM equipment. Outline 2, I 1 n\A)Go 

m OUTLINES SECTION. Tube requires octal (VLlirfri 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. \ r—J 

p . . . , Characteristics as class Ai amplifier: plate volts, 
" y 250 (300 max); grid-No.2 volts, 150 (300 max); ^ -f") 

grid-No.l volts, -1 (0 max); plate resistance svU 
(approx.), 0.9 megohm; transconductance, 4900 

jimhos; plate ma., 10.8; grid-No.2 ma., 4.1; plate dissipation, 3 max watts; grid-No.2 input, 0.7 max 
watt; peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

6SJ7 SHARP-CUTOFF PENTODE 
i-vav Metal type 6SJ7 and glass octal (lEEEtT) 

65J/GT tyP6 6SJ7-GT used as rf amplifiers 
Related types: ancl biased detectors. As a detector, H 

12SJ7 12SJ7GT either type is capable of delivering S.6SJ7©*©P 
large audio-frequency output voltage bcssjt-gt 

with relatively small input voltage. Outlines 2and 14C, respectively, OUTLINES 
SECTION. Tubes require octal socket and may be mounted in any position. Type 
6SJ7-GT is used principally for renewal purposes. 

S:6SJ7W 

BC:6SJ7-GT 

Heater Voltage (ac/dc)  
Heater Current   
Direct Interelectrode Capacitances for 6SJ7:0 

Pentode Connection: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.? 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . . . 

Triode Connection:" 
Grid No.l to Plate  
Grid No.l to Cathode and Heater  
Plate to Cathode and Heater  

0 With shell connected to cathode. 
■ With grids No.2 and No.3 connected to plate. 

0.005 max 
6.0 
7.0 
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CLASS A, AMPLIFIER 
Trioi 

Maximum Ratings, (Design-Center Values): Cannecti 
Plate Voltage  250 ma 
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 ma 
Plate Dissipation  2.5 ma 
Grid-No.2 Input: 

For gri(l-No.2 voltages up to 150 volts  
For grid-No.2 voltages between 150 and 300 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  90 ma 
Heater positive with respect to cathode  90 ma 

t . , r\ x- Triode Per Typical Operation: Connection* Conn 
Plate Voltage  180 250 100 
Grid No.3  - - Connected t 
Grid-No.2 Voltage  - - 100 
Grid-No.1 Voltage  -6 -8.5 -3 
Amplification Factor  19 19 
Plate Resistance (Approx.)  8250 7600 700000 
Transconductance  2300 2500 1575 
Grid-No.1 Voltage (Approx.) for plate 

current of 10 ^a  - -8 
Plate Current  6.0 9.2 2.9 
Grid-No.2 Current  - - 0.9 
* Grids No.2 and No.3 connected to plate. t Greater than 1 megohm. 

Triode Pentode 
Connection* Connection 
250 ma# 300 max volts 

See curve page 70 
- 300 max volts 
0 max 0 max volts 

2.5 max 2.5 max watts 
0.7 max watt 

See curve page 70 
90 max 90 max volts 
90 max 90 max volts 

Pentode 
Connection 

100 250 volts 
Connected to cathode at socket 

100 100 volts 
-3 -3 volts 

G| K REMOTE-CUTOFF PENTODE 
SJ.—Metal type 6SK7 and glass octal type 

\ \ 6SK7-GT used as rf or if amplifiers in radio re- ceivers. Outlines 2 and 14C, respectively, OUT- 
( L7=:*fl ) LINES SECTION. Tubes require octal socket. Heater volts (ac/dc), 6.3; amperes, 0.3. Char- I 

H n. H acteristics as class Ai amplifier: plate volts, 250 _ . . 
(jj ■ nj) (300 max); grid No.3 connected to cathode at ®d VP®** 

BcSIkt-GT P socket; grid-No.2 volts, 100 (300 max); grid- 12SK7, 12SK7GT No. 1 volts,-3 (0 max); plate resistance (approx.), 
0.8 megohm; transconductance, 2000 ^mhos; plate ma., 9.2; grid-No.2 ma., 2.6; plate dissipation, 4 max 
watts; grid-No.2 input, 0.4 max watt; peak heater-cathode volts, 90 max. These types are used princi- 
pally for renewal purposes. 

#HIGH-MU TWIN TRIODE 
KT| Glass octal type used as phase in- 

verter in radio equipment. Each unit ASL7GT 
h may also be used in resistance-coupled ^ ■ 

amplifier circuits. Outline 140, OUT- 'vT
pe: 

LINES SECyON. 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 RESISTANCE-COUPLED AMPLIFIER 
SECTION. 
Heater Voltage (ac/dc) . 
Heater Current  
Direct Interelectrode Capacitances (Approx.):0 Unit No. i Unit No. 2 

Grid to Plate  2.8 2.8 
Grid to Cathode and Heater  3.0 3.4 
Plate to Cathode and Heater  3.8 3.2 

0 With external shield connected to cathode. 
CLASS A! AMPLIFIER (Each Unit) 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max 
Grid Voltage, Positive-bias value  0 max 
Plate Dissipation  1 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  90 max 
Heater positive with respect to cathode  90 max 
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Characteristics: 
Plate Voltage  9^0 
Grid Voltage !!! 1!! 1!!; 1!!;!! 1!!!  -2 
Amplification Factor   1.!. 1. ..... 1...  70 
Plate Resistance (Approx.)   44000 
Transconductance    ifinn Plate Current !!!! 112 3 

6SN7GT 

Glass octal types used as combined rT2'^7 
ACKITriTD vertical oscillators and vertical deflec- w I D tion amplifiers, and as horizontal de- PT^iA\ Ay<r£>" 

flection oscillators, in television re- OWe) 
ceivers. Each unit may also be used in GT2 h 

multivibrator or resistance-coupled amplifier circuits in radio equipment. Type 
6SN7-GTB has a controlled heater warm-up time to permit use in series-connected 
heater strings. Outline 14C, OUTLINES SECTION. Tubes require octal socket and 
may be mounted in any position. Except for the common heater, each triode unit is 
independent of the other. For typical operation as resistance-coupled amplifier, 
refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Types 6SN7-GT 
and 6SN7-GTA are DISCONTINUED types listed for reference only. 
Heater Voltage (ac/dc)  6 3 volts 
Heater Current   0 6 amoere Heater Warm-up Time (Average) for 6SN7-GTB    11 seconds 
Direct Interelectrode Capacitances (Approx.) lor 6SN7-GTB: 

^ , Unit No.l Unit No.2 Grid to Plate  4 0 3 g D< 
Grid to Cathode and Heater  2.2 2 6 nf 
Plate to Cathode and Heater !!!.!!.! 0.7 0 ] 7 pf 

CLASS Ai AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 6SN7-GTB 
Plate Voltage  450 max volt* 
Cathode Current    20 Z? m. Plate Dissipation:  20 max ma 

For either plate  5 max watts 
For both plates with both units operating  7 6 max watts 

Peak Heater-Cathode Voltage:   
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 

Characteristics: 
  90 250 V°lt« Grid Voltage  0 -8 volts 

Amplification Factor  20 20 Plate Resistance (Approx.) ' 6700 7700 ohms 
Transconductance  3000 2600 

MEDIUM-MU TWIN TRIODE 

Related types: 
12SN7GT, 12SN7GTA 

Unit No.2 
3.8 
2.6 
0.7 

6SN7-GTB 
450 max 

20 max 
5 max 

7.5 max 
200 max 
200omax 

AVERAGE PLATE CHARACTERISTICS EACH TRIOOE UNIT 
TYPE 65N7-GTB EfsS-S VOLTS 



Technical Data 

Plate Current  
Plate Current for grid voltage of -12.5 volts  
Grid Voltage (Approx.) for plate current of 10 Ma- 
Maximum Circuit Value: 
Grid-Circuit Resistance: 

For fixed-bias operation  
0The dc component must not exceed 100 volts. 

1.0 max megohm 

OSCILLATOR (Each Unit) 
For operation in a 525-line, 30-frame system 

6SN7-GTB 
Vertical Horizonta 

Deflection Deflection 
Maximum Ratings, (Design-Center Values): Oscillator Oscillator 
DC Plate Voltage  450 max volts Peak Negative-Pulse Grid Voltage  -600 max volts Peak Cathode Current  300 max ma Average Cathode Current    20 max 20 max ma Plate Dissipation: 

For either plate  5 max watts For both plates with both units operating  7.5 max watts Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts Heater positive with respect to cathode  200omax volts 

Maximum Circuit Value: 
Grid-Circuit Resistance  2.2 max megohm 

VERTICAL DEFLECTION AMPLIFIER (Each Unit) 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 6SN7-GTB 
DC Plate Voltage  450 maj 
Peak Positive-Pulse Plate Voltage # (Absolute maximum)  1500Bmax 
Peak Negative-Pulse Grid Voltage  -250 max 
Peak Cathode Current  70 max 
Average Cathode Current  20 max Plate Dissipation: 

For either plate  5 max 
For both plates with both units operating  7.5 max 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode   200omax 

200 max 
200omax 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation   2.2 max megohms 
4 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. 0The dc component must not exceed 100 volts. 

fffoi 
TWIN diode—HIGH-MU TRIODE 6SQ7 

|y&— ) Metal type 6SQ7 and glass octal . _ 
(£)OcipsL--70 type 6SQ7-GT used as combined de- OSGf / GT Cr " tector, amplifier, and avc tube in radio Related type.: 

s tsQT^^®H receivers. Outlines 2 and 14C, respec- nsor, moroT bc:6sq7-gt tively, OUTLINES SECTION. Tubes 
require octal socket and may be mounted in any position. These types are similar 
electrically to type 6Q7 in many respects, but they have a higher-mu triode. Diode- 
biasing of the triode unit is not suitable because of the probability of triode plate- 
current cutoff even with relatively small signal voltages applied to the diode cir- 
cuit. Type 6SQ7-GT is used principally for renewal purposes. 
Heater Voltage (ac/dc)  6.3 volts 
Heater Current  0.3 ampere 
Direct Interelectrode Capacitances for 6SQ7:0 

Triode Unit: 
Grid to Plate  1.6 pf 
Grid to Cathode and Heater  3.2 pf 
Plate to Cathode and Heater  3 pf 

6SQ7 

6SQ7GT 
Related type*: 

12SQ7, 12SQ7GT 
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Either Diode Plate to Cathode and Heater      
Triode Grid to Plate of Diode No.l  
Triode Grid to Plate of Diode No.2  0 With shell connected to cathode. 

TRIODE UNIT AS CLASS kx AMPLIFIER 
Maximum Ratings, IDesign-Center Values): 
Plate Voltage   
Grid Voltage, Positive-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

3.3 max 
0.03 max 
0.04 max 

300 max 
0 max 

0.5 max 

Characteristics: 
Plate Voltage  100 250 volts 
Grid Voltage  -1 -2 volts 
Amplification Factor  100 100 
Plate-Resistance (Approx.)  110000 ohms 
Transconductance  025 1175 ^mhos 
Plate Current  0.5 1.1 nia 

DIODE UNITS 
Maximum Rating, (Design-Center Value): 
Plate Current (Each Unit)   1.0 max ma 

Two diode plates are placed around a cathode, the sleeve of which is common to the triode 
unit. Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 

TWIN DIODE-MEDIUM-MU TRIODE P02 PD| 
Metal type used as combined detector, am- 

plifier, and avc tube. It is equivalent in per- 
m formance to miniature type 6BF6. Outline 2, QQf/^>5/ 
OSK/ OUTLINES SECTION. Tube requires octal (Mft""" ) . ... socket and may be mounted in any position. ^ • a type: Heater volts (ac/dc) 6.3; amperes, 0.3. Maxi- 

'25*7 mum ratings and typical operation of triode 
unit as class Ai amplifier: plate volts, 250 max; 5^ 
grid volts, -9: amplification factor, 16; plate re- 

sistance (approx.), 8500 ohms; transconductance, 1900 Atmhos; plate ma., 9.5; plate dissipation, 2.5 max 
watts; peak heater-cathode volts, 90 max. For diode-operation curves, refer to type 6AV6. Type 6SR7 
is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Metal type used in rf or if stages of radio (y (M 

receivers particularly those employing avc. Out- 
jr ££7 line 2, OUTLINES SECTION. Tube requires 
j octal socket and may be mounted in any posi- ( LZZZ~f\ j 

tion. Heater volts (ac/dc), 6.3; amperes, 0.15. (TV^. 
Typical operation as class Ai amplifier: plate 
volts, 250 (300 max); grid-No.2 supply volts, /X ■ 
300 max; grid-No.2 volts, 100; grid-No.l volts, p 
-3; grid No.3 connected to cathode at socket; 

plate resistance (approx.), 1 megohm; transconductance, 1850 pmhos; plate ma., 9; grid-No.2 ma., 2; 
plate dissipation, 2.25 max watts; grid-No.2 input, 0.35 max watts. Type 6SS7 is used principally for 
renewal purposes. DiODE_ME[),UM_MU TRIODE 

Metal type used as combined detector, 
amplifier, and avc tube. Within maximum rat- K/3V/ f I—sX/rj>T 

XCT7 ings this type is electrically identical to type ^ 6BF6 except for interelectrode capacitances and l/tfWjr"—1 /_ 
heater current. Outline 2, OUTLINES SEC- gt®v— 
TION. Tube requires octal socket and may be 
mounted in any position. Heater volts (ac/dc), (iX T®) 
6.3; amperes, 0.15. Maximum ratings of triode s H 

unit as class At amplifier: plate volts, 250 max; plate dissipation, 2.5 max watts. For diode operation 
curves, refer to type 6AV6. Type 6ST7 is a DISCONTINUED type listed for reference only. 

TWIN DIODE—HIGH-MU TRIODE PDj PDl Metal type used as combined detector, am- (7) (T) 
plifier, and avc tube in radio receivers. Except K /TLs—pr 
for heater-current rating and interelectrode ca- (^Y/ f— 

X C77 pacitances,this type is essentially the same elec- trically as type 6AT6. Outline 2, OUTLINES 
SECTION. Tube requires octal socket. Heater gt®V~" 
volts (ac/dc), 6.3; amperes, 0.15. For diode 
operation curves, refer to type 6AV6. Type Si) 
6SZ7 is a DISCONTINUED type listed for H 

344 reference only. 

6SS7 

6ST7 
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H K MEDIUM-MU TRIODE 
____ yf Y\ _ Miniature type used as oscillator in tuners 

"(SY^n —Pi Ve)0 of uhf television receivers. Outline 7A, OUT- 
IW ■■"rrl LINES SECTION. Tube requires miniature £ ^ A »—J seven-contact socket. Heater volts (ac/dc), 6.3; O I T 

G\EAA\L/\ y/\L)p amperes, 0.225. Characteristics as class Ai am- 
plifier: plate-supply volts, 80; cathode-bias re- 

pW sistor, 150 ohms; plate ma., 18; amplification 
factor, 13; transconductance, 7000 pmhos. Max- 
imum ratings as oscillator in uhf television re- 

ceivers: plate volts, 200 max; grid ma., 8 max; cathode ma., 30 max; plate dissipation, 3.5 max watts; peak 
heater-cathode volts, 50 max. This type is used principally for renewal purposes. 

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

amplifier, and avc tube in radio receivers. Out- 
line 23, OUTLINES SECTION. Heater volts 
(ac/dc), 6.3; amperes, 0.15. Typical operation 
as class Ai amplifier: plate volts, 250 max; grid 
volts, -3; plate ma., 1.2; plate resistance (ap- 
prox.), 62000 ohms; amplification factor, 65; 
transconductance, 1050 /*mhos. For diode oper- 
ation curves, refer to type 6AV6. Type 6T7-G 
is a DISCONTINUED type listed for reference 
only. 

6T7G 

PO, TRIPLE DIODE-HIGH-MU TRIODE 
PKt.di1d3 Miniature types used as combined 

audio amplifier, AM detector, and FM 

6T8 

6T8A 
(2MXy\ detector in AM/FM radio receivers. 

P02 GT Diode unit No.l is used for AM de- 
pds-^ pt tection, and diode units No.2 and No.3 

are used for FM detection. Type 6T8-A has a controlled heater warm-up time for 
use in receivers employing series-connected heater strings. Outline 8B, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. For typical operation as resistance-coupled amplifier, refer to RE- 
SISTANCE-COUPLED AMPLIFIER SECTION. Type 6T8 is a DISCONTIN- 
UED type listed for reference only. 
Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average) for 6T8-A  

Witho 
Direct Interelectrode Capacitances for 6T8-A: Exten 
Triode Unit: Shiel 

Grid to Plate  1.7 
Grid to Cathode, Internal Shield (pin 7), and Heater. ... 1.6 
Plate to Cathode, Internal Shield (pin 7), and Heater.... 1.2 

Diode Units: 
Diode-No.1 Plate to Cathode, Internal Shield (pin 7), 

and Heater  3.8 
Diode-No.2 Plate to Cathode, Internal Shield (pin 3), 

and Heater  3.8 
Diode-No.3 Plate to Cathode, Internal Shield (pin 7), 

and Heater  3.4 
Diode-No.2 Cathode, Internal Shield (pin 3) to All Other 

Electrodes, and Heater  7.5 
Triode Grid to any Diode Plate  0.034 
* With external shield connected to pin 7 except as noted. 
• With external shield connected to pin 3. ■ With external shield connected to pins 4 and 5. 

TRIODE UNIT AS CLASS A AMPLIFIER 
Maximum Ratings/ (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Without With 
External External 
Shield Shield* 

1.7 1.7 Pf 1.6 1.7 pf 1.2 2.4 Pf 

3.8 3.8 pf 
3.8 3.8* Pf 
3.4 3.6 pf 
7.5 8.5" Pf 0.034 max 0.034 max Pf 

330 max 
0 max 

1.1 max 
100 max 
100 max 
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Characteristics: 
Plate Voltage  100 
Grid Voltage  -1 
Amplification Factor  70 
Plate Resistance (Approx.)  54000 
Transconductance    1300 
Plate Current  0.8 

DIODE UNITS 
Maximum Ratings, {Design-MaximumValues): 
Plate Current (Each Unit)  
Peak Heater-Cathode Voltage (Unit No.2): 

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

100 rnaa: 
100 max 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 
TYPE 6T8-A Ef s 6.3 VOLTS 

ELECTRON-RAY TUBE Gt ta 
Glass type used to indicate visually, by st" 

means of a fluorescent target, the effects of a f i | \ 
m ■ | p change in a controlling voltage. It is used as a _ 

B. J j convenient, non-mechanical means of indicating rc^A r—n—-■—"pJi)* 
accurate radio-receiver tuning. Maximum di- V / 
mensions: over-all length, 4-3/16 inches; seated 
height, 3-9/16 inches; diameter, 1-3/16 inches. Ci/ ' 
Tuberequiressix-contact socket. For a discussion H H 
of electron-ray tube considerations, refer to 

ELECTRON TUBE APPLICATIONS SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation in indicator service: plate- and target-supply volts, 250 (285 wax); target-supply volts, 
125 win; series triode-plate resistor, 1 megohm; target ma., 4; triode-plate ma., 0.24; triode-plate 
dissipation, 1 max watt; triode-grid volts (approx.), -22 for 0° shadow angle, 0 for 90° shadow angle; 
peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE ^ 03 
Glass octal type used in rf and if stages of 

radio receivers employing avc. It is also used as 
a mixer in superheterodyne circuits. Maximum ^"7 L"~~ / 1 

6U7G over-all length, 4-7/8 inches; maximum di- ( zEz_ I ameter, 1-9/16 inches. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. H H 

Typical operation as class Ai amplifier: plate 
volts, 250 (300 max); grid-No.2 supply volts, NC K,is 
300 max; grid-No.2 volts, 100; grid No.3 con- 

nected to cathode at socket; grid-No.1 volts, -3; plate resistance (approx.), 0.8 megohm; transconduc- 
tance, 1600 ^mhos; plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input 
0.25 max watt. This is a DISCONTINUED type listed for reference only. 
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h MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

G2p(3l^^^-^l0Kfi's3F' Miniature types used as combined 6U8 
oscillator and mixer tubes in television 6118 A 
receivers utilizing an intermediate fre- 

(jY—quency in the order of 40 megacycles R«lM!rl!lT2*: 
PT Gt per second. Type 6U8-A has a con- 

trolled heater warm-up time for use in television receivers employing series-con- 
nected heater strings. Outline 8B, OUTLINES SECTION. Tubes require minia- 
ture nine-contact socket and may be mounted in any position. Type 6U8 is a DIS- 
CONTINUED type listed for reference only. 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average) for 6U8-A. 
Direct Interelectrode Capacitances: 
Triode Unit: 

Grid to Plate  
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid 

No.3, and Internal Shield  
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid 

No.3, and Internal Shield  

Without 
External 

Shield 
1.8 

6.3 
0.45 

11 
With 

External 
ShieldA 

1.8 

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ternal Shield  
Triode Cathode to Heater  
Pentode Cathode, Pentode Grid No.3, and Internal Shield to 

Heater  
Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  
* With external shield connected to pin 4 except as noted. 
• With external shield connected to pin 6. 

3 
0.2 max 
0.1 max 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): Triode Unit 
Plate Voltage  330 max 
Grid-No.2 (screen-grid) Supply Voltage  
GRID-N 0.2 V OLTAGE  
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 
Plate Dissipation  2.5 max 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  - 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200Bmax 

Pentode Unit 
330 max volts 
330 max volts 

See curve page 70 
0 max volts 
3 max watts 

0.55 max watt 
See curve page 70 

200 max volts 
200Bmax volts 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Grid-No.1 Voltage (Approx.) for plate current of 20 jia. 
Plate Current  
Grid-No.2 Current  
■ The dc component must not exceed 100 volts. 

Triode Unit Pentode Unit 
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HALF-WAVE VACUUM RECTIFIER 
Miniature type used as a damper IC(3W TiXTpSjiP 

Ay tube in horizontal deflection circuits Z\l ■—a/ 
of television receivers. Outline 9B, CCk \ KCjnc 
OUTLINES SECTION, except verti- (T>—--® 
cal dimensions are 7/32 inch shorter NC p 

than shown. Tube requires miniature nine-contact socket and may be mounted in 
any position. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.75. 

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

Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage# (Absolute Maximum)  SOOOfmax volts 
Peak Plate Current  800 max ma 
DC Plate Current  135 max ma 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode# (Absolute Maximum)  6750t"max volts 
Heater positive with respect to cathode  300° max volts 

#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds, 
t Under no circumstances should this absolute value be exceeded. 
■ The dc component must not exceed 750 volts. 0 The dc component must not exceed 100 volts. 

6V6 

6V6GT Metal type 6V6 and glass octal Li:;q\ \ 
types 6V6-GT and 6V6-GTA are used 

O V OV7 I A\ as output amplifiers in automobile, 
Related types: battery-operated, and other receivers (D-""©* 

svast, 12V6GT jn which reduced plate-current drain NC 03 

is desirable. Outlines 5,14C, and 14C, respectively, OUTLINES SECTION. Type 
6V6-GT may be supplied with pin No.l omitted. Tubes require octal socket and 
may be mounted in any position. These tubes are equivalent in performance to 
type 6AQ5-A. Refer to type 6AQ5-A for average plate characteristic curves. Type 
6V6-GT is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 

Related types: 
5V6GT, 12V6GT 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (Average) 6V6-GTA. 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3.., 
Plate to Cathode, Heater, Grid Nc.2, and Grid No.3  0 With shell connected to cathode. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage:  

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

Typical Operation: 
Plate Voltage  180 
Grid-No.2 Voltage  180 
Grid-No.l (Control-Grid) Voltage  -8.5 
Peak AF Grid-No.l Voltage  8.5 
Zero-Signal Plate Current  29 
Maximum-Signal Plate Current  30 
Zero-Signal Grid-No.2 Current  3 
Maximum-Signal Grid-No.2 Current  4 
Plate Resistance (Approx.)    50000 
Transconductance   3700 
Load Resistance  5500 
Total Harmonic Distortion  8 
Maximum-Signal Power Output  2 

0.45 
11 

6V6-GT 
6V6-GTA 

0.7 
9.0 
7.5 

350 max 
315 max 

14 max 
2.2 max 
6V6-GT 

200 max 
200Bmax 

180 250 315 volts 
180 250 225 volts 

-8.5 -12.5 -13 volts 
8.5 12.5 13 volts 

29 45 34 ma 
30 47 35 ma 

3 4.5 2.2 ma 
4 7 6 ma 

50000 50000 80000 ohms 
3700 4100 3750 jjmhos 
5500 5000 8500 ohms 

8 8 12 per cent 
2 4.5 5.5 watts 
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Characteristics (Triode Connection):A 

Grid-No.1 (Control-Grid)' Voltage." ! !! ! ! ! ] ! ! ! ! ! !! ! ! !! 
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.1 Voltage (Approx.) for plate current of 0.5 ma  
A Grid No.2 connected to plate. 

PUSH-PULL CLASS Al AMPLIFIER 
Maximum Ratings: (Same as for class At amplifier) 
Typical Operation (Values are for two tubes): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No.l-to-Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-Plate)  1 
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

250 285 volts 
250 285 volts 
-15 -19 volts 

30 38 volts 
70 70 ma 
79 92 ma 

5 4 ma 
13 13.5 ma 10000 8000 ohms 

5 3.5 per cent 
10 14 watts 

0.1 max megohm 
0.5 max megohm 

VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 
For operation in a 525-Une, SO-frame system 

Maximum Ratings, (Design-MaximumValues): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

350 max 
1200 maa; 
275 max 
115 max 
40 max 
10 max 

200 max 
200 "max 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: For cathode-bias operation  2.2 max megohms 
* Grid No.2 connected to plate. 
# The duration of the voltage pulse must not exceed.15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

PD2£^CcT 

NCW 

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

amplifier, and avc tube. Outline 23, OUT- 
LINES SECTION. Except for interelectrode 
capacitances, this type is identical electrically 
with type 85. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For diode operation curves, refer to 
type 6AV6. Type 6V7-G is a DISCONTINUED 
type listed for reference only. 

6V7G 

HALF-WAVE VACUUM RECTIFIER 
\ Glass octal type used as damper 

J 1 L. tube in television receivers. Outline A\A/4fi*T 
14C,0UTLINESSECTI0N.Thistype W¥¥"TWI 
maybesuppliedwithpinNo.lomitted. 

10 H Tube requires octal socket and may 
be mounted in any position. Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. It is especially important that this tube, likeother power-handling tubes, 
be adequately ventilated. Power-rectifier operation of this type is not recommended. 

34,9 
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Heater Voltage (ac)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater  
Cathode to Plate and Heater  
Heater to Cathode  

DAMPER 
For operation in a 525-line, $0-frame system 

Maximum Ratings/ (Design-Center Values): 
Peak Inverse Plate Voltage (Absolute Maximum)*  3850 max volt 
Peak Plate Current  750 wax m; 
DC Plate Current  125 wax m: Plate Dissipation  3.5 wax watt 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode {Absolute Maximum)*  2300Bwax volt 
Heater positive with respect to cathode  300Awax volt 

Characteristics/ Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma  21 volt 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In s 
525-iine, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ The dc component must not exceed 500 volts. A The dc component must not exceed 100 volts. 

BEAM POWER TUBE /J7v\ 

A\A/Af*T Glass octal type used in the audio ^fLzzr-u \ OWOwl output stage of radio and television 
Related type: receivers. Triode-connected, it is used 

12W6GT as a vertical deflection amplifier in tele- O"1"®1* 
vision receivers. Outline 14C, OUT- nc 03 

LINES SECTION. This type may be supplied with pin No.l omitted. Tube 
requires octal socket and may be mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectkode Capacitances: (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

volts 
amperes 

CLASS Aj AMPLIFIER 
Maximum Ratings/ (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

■ The dc component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS ... PENTODE CONNECTION  

330 max 
165 max 

12 max 
1.35 max 
200 max 
200"wax 

type 6W6-GT E^s 6.3 VOLTS -GRID-N* 2 VOLTSsl2$- 

GRI0-N9I VOLTS EC|a-S.0| 



Technical Data 

Typical Operation: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l (Control-Grid) Voltage  
Cathode-Bias Resistor ]. 
Peak AF Grid-No.l Voltage ]. 
Zero-Signal Plate Current   ]. 
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance   Load Resistance  
Total Harmonic Distortion (Approx.)  
Maximum-Signal Power Output  
Characteristics (Triode Connection)*: 
Plate Voltage  
Grid-No.l Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  Plate Current  
Grid No.l Voltage (Approx.) for plate current of 0.5 ma. 
*Grid No. 2 connected to plate. 
Maximum Circuit Values: 
Grid-No.l Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  0.1 max megohm 

0.5 max megohm 
VERTICAL DEFLECTION AMPLIFIER 

For operation in a 525-line, 80-frame system 
Maximum Ratings, (Design-Maximum Values); Connection* Connection 
DC Plate Voltage  330 max 330 max volts 
Peak Positive-Pulse Plate VoLTAGEf  1200 max 1500 max volts 
DC Grid No.2 (screen-grid) Voltage  - 165 max volts 
Peak Negative-Pulse Grid-No.1 Voltage  -275 max 275 max volts 
Peak Cathode Current  195 max 195 max ma Average Cathode Current  65 max 65 max ma 
Plate Dissipation  8.5 max 8 max watts 
Grid-No.2 Input  - 1.2 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200"max 200*max volts 

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

For cathode-bias operation  2.2 max 2.2 max megohms 
* Grid No.2 connected to plate. 
f The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS TRIODE CONNECTION 
, TYPE 6W6-GT /? Ef = 6.3 VOLTS  (ji io/ GRID-N*2 CONNECTED TO PLATE  

2.2 max megohms 

FJ 
U 

a 

wmmuuriwmwMimmmm 

Wi 

u 
a 
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SHARP-CUTOFF PENTODE ^0-^ 
Glass octal type used as biased detector P/-\/^L—, 1/^ 

or high-gain amplifier in radio receivers. Out- Qif" 
A WTO line 23' 0UTLINES SECTION. Tube requires | ^ZZZJ J OW/^"VJ octal socket. Heater volts (ac/dc), 6.3; am- 

peres, 0.15. Maximum ratings: plate volts, 300 h 
wax;grid-No.2 (screen-grid) volts, 100 wax;grid- nY • ffl) 
No.2 supply volts, 300 wax; g*id-No.l (control- 
grid) volts, 0 wax; plate dissipation, 0.5 wax 

watt; grid-No.2 input, 0.1 wax watt. Within its maximum ratings, this type is identical electrically 
wxtn type 6J7. Type 6W7-G is a DISCONTINUED type listed for reference only. 

FULL-WAVE VACUUM RECTIFIER 0-4$ 
Miniature type used in power sup- Til — 

AYA ply of automobile and ac-operated radio J\ 1 ' ^-0-. 
receivers. Equivalent in performance yV/K 
t0 larger types 6X5 and 6X5-GT. Type ^5— 6X4 requires miniature seven-contact pd? 

socket and may be mounted in any position. Outline 7C, OUTLINES SECTION. 
It is especially important that this tube, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to INTERPRETATION OF TUBE DATA. Heater volts (ac/dc), 6.3*; am- 
peres, 0.6. 

FULL-WAVE RECTIFIER 
Maximum Ratings, {Design-Maximum Values): 

DC Output Voltage (At filter input) f. 

Peak Heater-Cathode Voltage: 

1250 wax volts 
245 wax ma 

See Eating Chart 
350 wax volts 

45 wax ma 
# 
450 max volts 
200 "wax volts 

OPERATION CHARACTERISTICS FULL-WAVE CIRCUIT. CHOKE INPUT TO FILTER —1—1—1—1—r—1—1—1—1— 
TYPE 6X4 

- E^= 6.3 VOLTS SUPPLY rREQUENCYsSOCPS" CHOKES OF INFINITE INDUCTANCE _ CHOKES OF VALUES SHOWN — — BOUNDARY LINE FOR CHOKE VALUES SHOWN 
700 - CBA^SEE RATING CHART 

OPERATION CHARACTERISTICS FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER  , , 1 ; , r- 1 , 1  
TYPE 6X4 . E f = 6.3 VOLTS 
FILTER-INPUT CAPACITOR = 10/t-F TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE 

"bcd 01 A-rc/S20 OHMS FOR CURVES 1-5 HLA{t.^400 OHMS FOR CURVES 6-0 
700 - DEA = SEE RATING CHART 

\ V T 

  

600 A ̂ 0 c UJ v2 H n— 
^500 O 

V 

H 
1- 3 Q. Z400 -N 
H r<. < S6- H— •0 \ "■gso y 300 -p^. 0 > NJ 
!- N sgOo 3 r<s. Ql 
3 200 O 

J— 

8 — 

20 40 60 80 100 DC LOAD MILLIAMPERES 92CM-8030TI 
20 40 60 80 100 DC LOAD MILLIAMPERES 92CM-603ITI 



Technical Data 

Sine-Ware Opera/ion Vt&raJor Operaiion 

Filter Input Capacitor. 
Filter Input Choke. . 
DC Output Current. 

Capacitor Choke Capacitor 
. 325 400 - volts 

10 — 10 Mf . 525 — — ohms - 10 — henries 
'. 70 70 70 ma 310 340 240 volts 

* When the heater is operated from a 3-cell (nominal-6-volt) storage-battery source, the permissible 
heater-voltage range is from 5 to 8 volts. 
t This rating applies when the 6X4 is used in vibrator operation with a minimum duty cycle of 75 
per cent. 
# If hot-switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 1.1 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 
■ The dc component must not exceed 100 volts. 
• AC plate supply voltage is measured without load. 

RATING CHART 

0 100 200 900 400 900 
AC PLATE SUPPLY VOLTS {RMS1 PER PLATE (WITHOUT LOAD) pQl 92CS-6025TJ 

FULL-WAVE VACUUM RECTIFIER 
   \ Metal type 6X5 and glass octal 

(-A'TIJt) type 6X0-GT are used in power sup- f%\[ 
H ply of automobile and ac-operated re- 

ceivers. Outlines 5 and 14C, respec- 
nc ■ 6X5-gt tively, OUTLINES SECTION. Type 

6X5-GT may be supplied with pin No.l omitted. Both types require octal socket. 
Type 6X5 should be mounted in vertical position, but horizontal operation is per- 
missible if pins 3 and 5 are in horizontal plane. Type 6X5-GT may be operated in 
any position. For maximum ratings, and typical operation, refer to type 6X4. 
Type 6X5 is a DISCONTINUED type listed for reference only. 

5 6X5 K NC;6X5-GT 

6X8 
Related lypet: 

5X6, 19X8 

A MEDIUM-MU TRIODE— 
g SHARP-CUTOFF PENTODE 

'p Miniature type used as combined 
GTr"Vuoscillator and mixer tube in television 
g\Av\7[A- receivers utilizing an intermediate fre- 
^0 --0 quency in the order of 40 megacycles 

3p Pp 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 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 
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Heatbr Voltage  
Heater Current  

Direct Interelectrode Capacitances: 
Triode Unit: 

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

Pentode Unit: 
Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3.. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.... 

Pentode Grid No.l to Triode Plate  
Pentode Plate to Triode Plate  
Heater to Cathode  
A With external shield connected to cathode except as noted. 
• With external shield connected to pentode plate. 

6.3 volts 
0.45 ampere 

Without With 
External External 

Shield ShieldA 

1.5 1.5 pf 
2 2.4 Pf 

0.5 1 pf 
0.09 max 0.06 max Pf 
4.6 4.8 pf 
0.9 1.6 pf 

0.05 max 0.04 max Pf 
0.05 max 0.008 max pf 
6.5 6.5* pf 

CLASS A, AMPLIFIER 
Maximum Ratings, {.Design-Maximum Values): Triode Unit 
Plate Voltage  275 max 
Grid No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 
Plate Dissipation  1.7 max 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts  
For grid-No.2 voltages between 137.5 and 275 volts  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200"max 

Pentode Unit 
275 max volts 
275 max volts 

See curve page 70 
0 max volts 

2.3 max watts 
0.45 max watt 

See curve page 70 
200 max volts 
200*max volts 

Characteristics: Triode Unit Pentode Unit 
Grid No.3  
Grid-No.2 Voltage. 
Grid-No.1 Voltage. 

Plate Resistance (Approx.). 

Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 20 ^a. 
■ The dc component must not exceed 100 volts. 

125 125 volts 
- Connected to cathode at socket 
- 125 volt 

-1 -1 volt 
40 - 

6000 300000 ohms 
6500 5500 pmhos 

12 9 ma - 2.2 ma 
-7 -6.5 volts 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 

In 

IHBHH 

H 

200 250 PLATE VOLTS 



Technical Data 

AVERAGE PLATE CHARACTERISTICS PENTODE UNIT 

CRID-NKI VOLTS EC|sO 

TYPE 6X8 E^=6.3 VOLTS r ORIO-N* 2 VOLTSSISO" , CRIO-N* 3 VOLTSs 0 

ii 

——— 

ESHE 

200 250 PLATE VOLTS 

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

ceivers. Maximum dimensions: over-all length, 
4-3/16 inches; seated height, 3-9/16 inches; di- 
ameter, 1-9/16 inches. Heater volts (ac/dc), 6.3; 
amperes, 0.8. The maximum ac plate voltage 
per plate is 350 volts (rms), and the dc output 
current is 50 ma. This is a DISCONTINUED 
type listed for reference only. 

BEAM POWER TUBE 
"T Li;:q\ \ Glass octal types used as output 6Y6G 

amplifier in radio receivers. Also used 
i11 rf-operated, high-voltage power sup- O I OG A 

© * dh plies in television equipment. Except 
NC 3 for envelope size and direct interelec- 

trode capacitances, type 6Y6-G and type 6Y6-GA are identical. Outlines 26 and 
19B, respectively, OUTLINES SECTION. Tubes require octal socket and may be 
mounted in any position. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.2 Input: 

For grid-No.2 voltages up to 100 volts  
For grid-No.2 voltages between 100 and 200 volts  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  

200 max volts 
200 max volts 

See curve page 70 
1.75 max watts 

See curve page 70 
12.5 max watts 

180 max volts 
180 max volts 
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Zero-Signal Plate Current  
Maximum-Signal Plate Current. ... 
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output.... 

58 
60 

3.5 
11.5 
9300 
7000 
2000 

10 
3.6 

61 
66 

2.2 
9 

18300 
7100 
2600 

10 
6 

ma 
ohms 

^mhos 
ohms 

per cent 
watts 

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

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

0.1 max megohm 
0.5 max megohm 

HIGH-MU TWIN POWER TR ODE 
Glass octal type used as class B amplifier 

in output stage of radio receivers. Outline 22, 
OUTLINES SECTION. For electrical charac- 
teristics, refer to type 79. Heater volts (ac/dc), 
6.3; amperes, 0.6. This is a DISCONTINUED 
type listed for reference only. 

6Y7G 

6Z4 Refer to type 84/6Z4 

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

receivers. Maximum dimensions: over-all length, 
4-3/16 inches; seated height, 3-9/16 inches; di- 
ameter, 1-9/16 inches. Heater volts (ac/dc), 12.6 
(series), 6.3 (parallel); amperes, 0.4 (series), 0.8 
parallel). Maximum ac plate volts (per plate), 
230; maximum dc output ma., 60. This is a 
DISCONTINUED type listed for reference only. 

02 K 
(T) (T) 

hm h 

HIGH-MU TWIN POWER TRIODE CT Gti 
Glass octal type used as class B amplifier 

in output stage of radio receivers. Outline 22, r^^/6^PT| 

A.y'Tf* OUTLINES SECTION. Tube requires octal w socket. Heater volts (ac/dc), 6.3; amperes 0.3. ( """S 
Typical operation and maximum ratings as 
class B power amplifier: plate volts, 180 max; H H 

grid volts, 0; peak plate ma. per plate, 60 max; (T) ■ (e) 
average plate dissipation, 8 max watts; zero- NC K 

signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4.2 with average 
input of 320 milliwatts applied between grids. This is a DISCONTINUED type listed for reference only. 

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

radio equipment where economy of power is y*— 
important. Outline 22, OUTLINES SECTION. 1 x, 

mm w g gs Tube requires octal socket and may be mounted \ 
O^TOw in any position. Heater volts (ac/dc), 6.3; I r~~\ I 

amperes, 0.3. Maximum ratings: peak inverse (lAr*^-«/svr^AZ) 
plate volts, 1250; peak plate ma. per plate, H H 

120; dc output ma., 40; peak heater-cathode (jj 
volts, 450. This is a DISCONTINUED type NC K 

listed for reference only. 

6ZY5G 

7A4 

MEDIUM-MU TRIODE 
Glass lock-in type used as detector, ampli- 

fier, oroscillator in radio equipment. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Maximum ratings, typical operating conditions, 
and curves for type 7A4 are the same as for 
metal type 6J5. Type 7A4 is used principally 
for renewal purposes. 



Technical Data 

Q_© BEAM POWER TUBE 

G2 o, Glass lock-in type used as output amplifier 
(sVy —i_ \^6) in radio receivers in which the plate voltage 

available for the output stage is relatively low. g C 
(Al Outline 13B,OUTLINES SECTION.Tube re- 

pviA. /\ k quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.75. Typical operation and maximum 

^ y ratings as class Ai amplifier: plate volts, 110 BS (125 max); grid-No.2 volts, 110 (125 max); 
gri<3-No.1 volts, -7.5; peak af grid-No.l volts, 7.5; plate resistance (approx.), 16,000 ohms; transcon- 
ductance 5800 jumhos; plate ma., zero-signal, 40 (maximum-signal, 41); grid-No.2 ma., zero-signal, 3 
(maximum-signal, 7); load resistance, 2500 ohms; total harmonic distortion, 10 per cent; maximum- 
signal power output, 1.5 watts; peak heater-cathode volts, 90 max. This type is used principally for 
renewal purposes. 

TWIN DIODE 
Glass lock-in type used as detector, low- 

voltage rectifier, or avc tube. Outline 13 A, OUT- 
LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (rms), 150; dc output ma. per plate, 
8; peak ma. per plate, 45; peak heater-cathode 
volts, 330. The application of this type is similar 
to that of metal type 6H6. Type 7A6 is used 
principally for renewal purposes. 

7A6 

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

in radio receivers. Outline 13A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For maximum 
ratings, typical operation, and curves, refer to 
metal type 6SK7. Type 7A7 is used principally 
for renewal purposes. 

7A7 

#OCTODE CONVERTER 
34 Glass lock-in type used as converter in 

superheterodyne circuits. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in sock- TT O 
et. Heater volts (ac/dc), 6.3; amperes, 0.15. w A\© 

Gg Typical operation and maximum ratings as fre- 
quency converter: plate volts, 250 (300 max); 
grids-No.3-and-No.5 volts, 100 max; grid-No.2 
supply volts, 250 applied through a 20000-ohm 

dropping resistor (300 max); grid-No.2 volts, 200 max; plate dissipation, 1 max watt; grids-No.3-and- 
No.5 input, 0.3 max watt; grid-No.2 input, 0.75 max watt; grid-No. 4 volts,-3 (0 max); grid-No.l resistor, 
50000 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 3.2; grid-No.2 ma., 4.2; grid-No.l ma., 0.4; plate 
resistance (approx.), 0.7 megohm; conversion transconductance, 550 pmhos ;peak heater-cathode volts, 
90 max. This type is used principally for renewal purposes. 

# POWER PENTODE 
'i Lock-in type used in output stage of video 

amplifier of television receivers. Outline 13B, 
OUTLINES SECTION. Tube requires lock-in 7 A R7 
socket. Heater volts (ac/dc), 6.3; amperes, 0.6. * wWJf 

< Characteristics and maximum ratings as Class 
Ai amplifier: plate supply volts, 300 max; grid- 
No.2 supply volts, 150 (300 max); grid-No.2 
volts, see curve page 70; grid-No.l volts, posi- 

tive-bias value, 0 max; grid-No.2 input, for grid-No.2 voltages up to 150 volts, 1.2 max watts (for grid 
No.2 voltages between 150 and 300 volts, see curve page 70); plate dissipation, 10 max watts; cathode- 
bias resistor, 68 ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance (approx.), 0.3 megohm; trans- 
conductance, 9500 /imhos; peak heater-cathode volts, 90 max. Type 7AD7 is a DISCONTINUED 
type listed for reference only. 
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7AG7 

7AH7 

MEDIUM-MU TWIN TRIODE GT| 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline it 
_ A —13A,OUTLINES SECTION.Tube requires lock- 
9 soc^e1'* Heater volts (ac/dc), 6.3; amperes, ( ) 0.3. Characteristics and maximum ratings as /\ yv) 

Class Ai amplifier (each unit): plate supply kT2 KT| 

volts, 250 (300 max)', grid volts, positive-bias GjSj^) 
value, 0 wax; cathode-bias resistor, 1100 ohms; H B$ H 

plate ma., 9; transconductance, 2100 /imhos; 
amplification factor, 16; plate resistance (ap- 

prox.), 7600 ohms, peak heater-cathode volts, 90 wax. This type is used principally for renewal 
purposes. 

SHARP-CUTOFF PENTODE G30_iD's 

Glass lock-in type used as rf amplifier in Gi 
ac/dc receivers or in mobile equipment where (3j7 Ve) 

w » low heater current drain is important. Outline I / 
/ Aw/ 13A' OUTLINES SECTION. Tube requires 

lock-in socket. Heater volts (ac/dc), 6.3; am- /\ 
peres, 0.15. Characteristics and maximum rat- O) ED(b) 
ings as class Ai amplifier: plate and grid-No.2 / q 
supply volts, 250 (300 wax); grid-No.1 volts, BS 
positive-bias value, 0 wax; plate dissipation, 2 

wax watts; grid-No.2 input, 0.75 max watt; grid No.3 and internal shield connected to cathode at 
socket; plate resistance (approx.), greater than 1 megohm; transconductance, 4200 /tmhos; cathode- 
bias resistor, 250 ohms; plate ma., 6; grid-No.2 ma., 2; peak heater-cathode volts, 90 wax. This type is 
used principally for renewal purposes. 

SHARP-CUTOFF PENTODE G3 IS 
Glass lock-in type used as rf amplifier in — 

high-frequency and wide-band applications. 
TALIT Outline 13A, OUTLINES SECTION. Tube re- ^f^Lzzz f ^\|| f quires lock-in socket. Heater volts (ac/dc), 6.3; (./ ■—^ I 

amperes, 0.15. Characteristics and maximum (AA. Sk 
ratings as class Ai amplifier: plate and grid-No. p x/ \X k 
2 supply volts, 250 (300 wax); grid-No.2 volts, 
250 (see curve page 70); grid-No.1 volts, posi- H BS H 

tive-bias value, 0 wax; plate dissipation, 2 wax 
watts; grid-No.2 input, for grid-No.2 voltages up to 150 volts, 0.7 wax watt (for grid-No.2 voltages from 
150 to 300 volts, see curve page 70); cathode-bias resistor, 250 ohms; grid No.3 and internal shield con- 
nected to cathode at socket; plate resistance (approx.), 1 megohm; transconductance, 3300 ^mhos; 
plate ma., 6.8; grid-No.2 ma.. 1.9; peak heater-cathode volts, 90 max. Type 7AH7 is used principally 
for renewal purposes. H-n 

MEDIUM-MU TWIN TRIODE HT2qJ%®PT| 

Miniature type used as combined KT2(5~/ti_ _2w7)GT| 

TT A MT vertical deflection amplifier and ver- U$-~-—7)/ 
tical deflection oscillator in television ct2®mZ^V-^/®kti 
receivers. This type has a controlled 
heater warm-up time for use in re- PT2 HM 

ceivers employing series-connected heater strings. Each unit may also be used as a 
horizontal deflection oscillator, or in audio mixer, phase inverter, multivibrator, 
sync separator and amplifier, and resistance-coupled amplifier circuits in radio 
equipment. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 7 in series 
arrangement, 3.5 in parallel arrangement; amperes, 0.3 (series), 0.6 (parallel); 
warm-up time (average) in parallel arrangement, 11 seconds. Except for heater 
ratings, this type is identical with miniature type 12AU7-A. 

HIGH-MU TRIODE 
Glass lock-in type used in resistance- NCyx//—i 

coupled amplifier circuits. Outline 13A, OUT- 
9 LINES SECTION. Tube requires lock-in sock- ( / ) 

et. Heater volts (ac/dc), 6.3; amperes, 0.3. (iY 
Except for interelectrode capacitances, this P K 

type has the same maximum ratings and char- 
acteristics as metal types 6F5 and 6SF5. Type H bs H 

7B4 is used principally for renewal purposes. 

7B4 

358 



Technical Data 

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

radio receivers. Outline 13B, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.4. Except for 
interelectrode capacitances, this type is the 
same electrically as glass-octal type 6K6-GT. 
Type 7B5 is used principally for renewal 
purposes. 

7B5 

TWIN DIODE—HIGH-MU TRIODE 
Glass lock-in type used as combined de- 

tector, amplifier, and avc tube. Outline 13A, 
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 
6SQ7. Type 7B6 is used principally for renewal 
purposes. 

7B6 

# REMOTE-CUTOFF PENTODE 
3| Glass lock-in type used as rf or if amplifier 

in radio receivers employing avc. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 7R7 
socket. Heater volts (ac/dc),6.3; amperes, 0.15. w D# 

< Characteristics and maximum ratings as class 
Ai amplifier: plate volts, 250 (300 max); grid- 
No.2 volts, 100 max; grid-No.1 volts, -3 (pos- 
itive-bias value, 0 max); grid No.3 and internal 

shield connected to cathode at socket; plate ma., 8.5; grid-No.2 ma., 1.7; grid-No.2 input, 0.25 max 
watt; plate dissipation, 2.25 max watts; plate resistance (approx.) 0.75 megohm; transconductance, 
1750 /imhos; peak heater-cathode volts, 90 max. Type 7B7 is used principally for renewal purposes. 

PENTAGRID CONVERTER 
Glass lock-in type used as frequency con- 

verter in superheterodyne circuits. Outline 13A 
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. Type 
7B8 is used principally for renewal purposes. 

7B8 

BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in radio receivers. Outline 13B, OUTLINES 
SECTION. Tube requires lock-in socket. Heat- 
er volts (ac/dc), 6.3; amperes, 0.45. Refer to 
metal type 6V6 for maximum ratings and typi- 
cal operation as class Ai amplifier and as push- 
pull class Ai amplifier. Type 7C5 is used princi- 
pally for renewal purposes. 

7C5 

ICQ_®',D2 TWIN DIODE—HIGH-MU TRIODE 
GT/r\/y—i Glass lock-in type used as combined de- 

1 A-' tector, amplifier, and avc tube. Outline 13A, 
[y r—-iJ/ 1 OUTLINES SECTION. Tube requires lock-in f 

(2a. /v^7wis socket. Heater volts (ac/dc), 6.3; amperes, 0.15. PT v^y \>7 k Characteristics and maximum ratings of triode 
nyngTs) unit as class Ai amplifier: plate volts, 250 (300 

H ^ H max); grid volts,-1 (positive-bias value, 0 max); BS plate ma., 1.3; amplification factor, 100; plate 
resistance (approx.), 0.1 megohm; transconductance, 1000 jimhos; peak heater-cathode volts, 90 max. 
For diode operation curves and triode application, refer to miniature type 6AV6. Type 7C6 is used 
principally for renewal purposes. 
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SHARP-CUTOFF PENTODE C30_0'# 

Glass lock-in type used as biased detector C2/-v /—jGi 
orrfamplifier. Outline 13A, OUTLINES SEC- (^KVrrf!) X®) 

"TTION. Tube requires lock-in socket. Heater i/^ZZZ-Sl 
* Vs# volts (ac/dc), 6.3; amperes, 0.15. Characteristics    

and maximum ratings as class Ai amplifier: \ 
plate volts, 250 (300 max); grid-No.2 supply n)Bl(b) 
volts, 300 max; grid-No.2 volts, 100 max; grid- 0 
No.l volts, -3 (positive-bias value, 0 max); grid ss 

No.3 and internal shield connected to cathode at socket; grid-No.2 input, 0.1 max watt; plate dis- 
sipation, 1 max watt; plate resistance (approx.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; trans- 
conductance, 1300 Mmhos; peak heater-cathode volts, 90 max. This type is used principally for re- 
newal purposes. 

TWIN DIODE—MEDIUM-MU TRIODE 
Glass lock-in type used as combined de- 

tector, amplifier, and avc tube. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation, and 
curves, refer to miniature type 6BF6. Type 7E6 
Is a DISCONTINUED type listed for reference 
only. 

TWIN DIODE-REMOTE-CUTOFF ,0. 02p 
PENTODE 0—0 

Glass lock-in type used as combined de- (3/ j \ X*) 
tector, amplifier, and avc tube. Outline 13A, |\ """i-/) 

/ t/ OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics and maximum ratings of pen- O) g) (a) 
tode unit as class At amplifier: plate volts, 250 y 
(300 max); grid-No.2 supply volts, 300 max; BS 

grid-No.2 volts, 100 max; grid-No.l volts, -3 
(positive-bias value, 0 max); plate dissipation, 2 max watts; grid-No.2 input, 0.3 max watt; cathode- 
bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance, 1300 ^mhos; plate 
ma., 7.5; grid-No.2 ma., 1.6; peak heater-cathode volts, 90 max. For diode curves, refer to type 6AV6. 
Type 7E7 is used principally for renewal purposes. 

BEAM POWER TUBE 

"TEYJi Glass octal type used as vertical _( 1 
/ E T O deflection amplifier in television re- 
R,ioM typ,: ceivers employing series-connected ^ 

4EY6 heaterstrings.Outlinel4E,OUTLINES 
SECTION. Tube requires octal socket 0i 

and may be operated in any position. Heater volts (ac/dc), 7.2; amperes, 0.6; 
warm-up time (average), II seconds. Except for heater ratings, this type is iden- 
tical with glass octal type 6EY6. 

HIGH-MU TWIN TRIODE 
Glass lock-in type used as phase inverter or 

resistance-coupled amplifier. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation as class 
Ai amplifier, and curves, refer to glass-octal 
type 6SL7-GT. Type 7F7 is used principally 
for renewal purposes. 
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kt2 kt, medium-mu twin triode 
_ p Glass lock-in type used as amplifier or oscil- 

2(3V«3_ ' lator in radio equipment. Outline 13A, OUT-  ijY LINES SECTION, except over-all length is 
-AILj-1 *""""/L-*. 2-9/32 max inches and seated length Is 1-3/4 ^CQ 

inches. Tube requires lock-in socket. Heater ' ■ " 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 

oT^si/g ^gti and maximum ratings as class Ai amplifier (each 
BS unit): plate supply volts, 250 (300 max)-, grid 

volts, positive-bias value, 0 max-, plate dissipation, 3.5 max watts (both units, 3.5 max watts); cathode- 
bias resistor, 500 ohms; plate ma., 6.0; transconductance, 3300 Mmhos; amplification factor, 48; peak 
heater-cathode volts, 90 max. This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 
c Glass lock-in type used in video amplifiers 

/O—} of television receivers and in other applications 
f/*----requiring high transconductance. Outline 13A, 

A/ "--J-cn OUTLINES SECTION. Tube requires lock-in / X&f 
p^A. f\ socket. Heater volts (ac/dc), 6.3; amperes, 

(i 111 6-45. Characteristics and maximum ratings as class Ai amplifier: plate volts, 250 (300 max)-, 
BS grid-No.2supply volts, 300 7nax;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 connected to cathode at socket; plate resistance (approx.), 0.8 megohm; trans- 
conductance, 4500 Mmhos; plate ma., 6; grid-No.2 ma., 2.0; peak heater-cathode volts, 90 max. This type 
is used principally for renewal purposes. 

03a_®'S SEMIREMOTE-CUTOFF PENTODE 
G2 >-.01 Glass lock-in type used as rf or if amplifier 

(^Cylrizjl 1° radio receivers. Outline 13A, OUTLINES J SECTION. Tube requires lock-in socket. 
C\ TfT^ Heater volts (ac/dc), 6.3; amperes, 0.3. Char- * ^1# .A—'k acteristics and maximum ratings as class Ai am- 

Mi'tll'is) plifier: plate volts, 250 (300 max)-, grid-No.2 supply volts, 300 max-, grid-No.2 volts, 150 (see 
BS curve page 70); grid-No.l volts, positive-bias 

value, 0 max', plate dissipation, 2.5 max watts; grid-No.2 input for grid-No.2 voltages up to 150 volts, 
0.5 max watt (for grid-No.2 voltages between 150 and 300 volts, see curve page 70); grid No.3 and in- 
ternal shield connected to cathode at socket; cathode-bias resistor, 180 ohms; plate resistance (approx.), 
0.8 megohm; transconductance, 4000 /xmhos; plate ma., 10; grid-No.2 ma., 3.2; peak heater-cathode 
volts, 90 max. This type is used principally for renewal purposes. 

hp TRIODE—HEPTODE CONVERTER 
Glass lock-in type used as combined oscil- 

-Oinp lator and heptode mixer in radio receivers. Out- 
line 13A, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 6.3; am- 

* peres, 0.3. For maximum ratings and typical 
iS

5hp operation, refer to glass-octal type 6J8-G. Type 
7J7 is used principally for renewal purposes. 

fs)"0* TWIN DIODE-HIGH-MU TRIODE 
[ jV£\P0i Glass lock-in type used as FM detector and 
j. audio amplifier in circuits which require diode 
—• 1 and triode units with separate cathodes. Outline 

13A,OUTLINES SECTION.Tube requires lock- 
\S KoiiDg *n socket. Heater volts (ac/dc), 6.3; amperes, 
(&) 0.3. For ratings and typical operation, refer to H glass-octal type 6AQ7-GT. Type 7K7 is used 

principally for renewal purposes. 
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SHARP-CUTOFF PENTODE G3Q_©IS 

Glass lock-in type used as rf and if ampli- 
fierinradioequipment.OutlinelSA,OUTLINES /T~*^ 
SECTION. Tube requires lock-in socket. [/~ZZZ ) 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical /^V yT*—•Jrj\ 
operation as clacs Ai amplifier: plate volts, 250 
(300 max); grid-No.2 volts, 100; grid-No.1 VvWW 
volts, -1.5; grid No.3 tied to cathode at socket; S 
cathode-bias resistor, 250 ohms; plate ma., 4.5; BS 

grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 ^mhos. This is i 
DISCONTINUED type listed for reference only. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
13B,OUTLINESSECTION.Tuberequires lock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.6. For maximum ratings and typical operation 
of each triode unit, refer to metal type 6J5. The 
application of this type is similar- to- that of 
glass-octal type 6SN7-GT. Type 7N7 is used 
principally for renewal purposes. 

PENTAGRID CONVERTER 
Glass lock-in type used as converter in 

superheterodyne circuits. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in socket. 
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. 
Type 7Q7 is used principally for renewal 
purposes. 

TWIN DIODE— 
REMOTE-CUTOFF PENTODE (sf2" 
Glass lock-in type used as combined de- pp,- /T 

tector,amplifier,andavctube.Outlinel3A,OUT- (£/ \ 
# fxX LINESSECTION.Tuberequireslock-insocket. i\J """T 

Heater volts (ac/dc), 6.3; amperes, 0.3. Char- y-LY 
acteristics and maximum ratings of pentode pP\£^v 
unit as class Ai amplifier: plate volts, 250 max; M) liJ fs) ISP 

grid-No.2 supply volts, 250 max; grid-No.2 volts, 
100 (see curve page70); grid-No.1 volts,-1 (pos- BS 

itive-bias value, 0 max); plate dissipation, 2 max watts; grid-No.2 input for grid-No.2 voltages up to 
125, 0.25 max watt (for grid-No.2 voltages between 125 and 250 volts, see curve page 70); plate re- 
sistance (approx.), 1.0 megohm; transconductance, 3200 ^mhos; plate ma., 5.7; grid-No.2 ma., 2.1; 
peak heater-cathode volts, 90 max. Refer to type 6AV6 for diode curves. Type 7R7 is used principally 
for renewal purposes. 

TRIODE—HEPTODE CONVERTER 03HpU) 
Glass lock-in type used as combined triode 

oscillator and heptode mixer in radio receivers. 
y CT Outline 13A, OUTLINES SECTION. Tube re- [f nr 

* quires lock-in socket. Heater volts (ac/dc), 6.3; /jY yO 1 ttT) 
amperes, 0.3. Typical operation of heptode unit: P^r 
plate volts, 250 (300 max); grids-No.2-and-No.4 OSvi) ts5HP 

volts, 100; grid-No.1 volts, -2; plate resistance, M ^ H 
1.25 megohms; conversion transconductance, 

525 /imhos; 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-^f capacitor; grid 
resistor, 50000 ohms; plate ma., 5.0; total cathode.ma. (both units), 10.2. This is a DISCONTINUED 
type listed for reference only. 
362 



Technical Data • 

62^><^<o. SHARP-CUTOFF PENTODE 
yV-^ Glass lock-in type used as rf or if amplifier 1/ "EE J inradioreceivers.Outlinel3A,OUTLINESSEC- 7\i7 

/gY yP j/yN TION. Tube requires lock-in socket. Heater w W W 
^ \ volts (ac/dc), 6.3; amperes, 0.45. Characteris- >4 Vf tics and maximum ratings as class Ai amplifier: 

vU y plate and grid-No.2 supply volts, 300 max; grid- 
ag No.2 series resistor, 40000 ohms; plate dissi- pation, 4 max watts; grid-No.2 input, 0.8 max 

watt; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 ohms; plate resistance (ap- 
prox.), 0.3 megohm; transconductance, 5800 ^mhos; plate ma., 10; grid-No.2 ma., 3.9; peak heater- 
cathode volts, 90 max. This type is used principally for renewal purposes. 

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

in radio receivers.Outline 13A.OUTLINESSEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.45. This type is 
the same as type 7V7 except for socket con- 
nections. Type 7W7 is used principally for 
renewal purposes. 

7W7 

#TWIN DIODE—HIGH-MU TRIODE 
Glass lock-in type used as combined de- 

pD lector, amplifier, and avc tube in circuits which 
require diodes with separate cathodes. Outline 
13B.OUTLINESSECTION.Tube requires lock- —^*7 
in socket. Heater volts (ac/dc), 6.3; amperes, X jLf *D2 0.3. Characteristics and maximum ratings of 
triode unit as class Ai amplifier: plate volts, 
250 (300 max); grid volts, -1; amplification fac- 
tor, 100; plate resistance (approx.), 67000 ohms; 

transconductance, 1500 pmhos; plate ma., 1.9; peak heater-cathode volts, 90 max. This type is used 
principally for renewal purposes. 

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

automobile radio receivers and compact ac- 
operated receivers. Outline 13A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.5. Maximum 
ratings: peak inverse plate volts, 1250; peak 
plate ma. per plate, 180; dc output ma., 70; 
peak heater-cathode volts, 450. For typical op- 
eration, refer to miniature type 6X4. Type 7Y4 
is used principally for renewal purposes. 

7Y4 

ncQ_© full-wave vacuum rectifier 
^vrT0' Glass lock-in type used in power supply of automobile and ac-operated radio receivers. mem mm m 

( l  ) Outline 13B, OUTLINES SECTION. Tube re- 
—A quires lock-in socket. Heater volts (ac/dc), 6.3; " 
(2\ y\ amperes, 0.9. Maximum ratings: peak inverse 

>>/ * plate volts, 1250; peak plate ma. per plate, 300; 
(tT®Te) dc output ma., 100; peak heater-cathode volts, 

0 H 450. Typical operation with capacitor-input fil- BS ter: ac plate-to-plate supply volts (rms), 650; 
total effective plate-supply impedance per plate, 75 min ohms; dc output ma., 100. Typical operation with 
choke-input filter: ac plate-to-plate supply volts (rms), 900; filter-input choke, 6 min henries; dc output 
ma., 100. This type is used principally for renewal purposes. 

MEDIUM-MU TRIODE— 
lsKP SHARP-CUTOFF PENTODE 
)Glp Miniature type used in a wide va- 
>1 riety of applications in television re- 
G2p ceivers employing series-connected 

heater strings. The pentode unit is used 
as a video amplifier, an if amplifier, or 

8AU8 
Related type: 

6AU8A 
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an age amplifier. The triode unit is used in sync-amplifier, sync-separator, sync- 
clipper, and phase-inverter circuits. Outline 8D, OUTLINES SECTION. Heater 
volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, this type is identical 
with type 6AU8. 

HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE HQ^46)G3pisKP 

8AW8A Miniature type used in a wide va- PTQ^-i --^lLj0G'P 

riety of applications in television re- Related type: . , . • . , (iKvirx Jfa) 
6AW8A ceivers employing series-connected gt'vVk^_8 

heater strings. The pentode unit is ^ (jj -^®Pp 
used as an amplifier and the triode KT P 

unit is used in low-frequency oscillator or sync circuits. Outline 8D, OUTLINES 
SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 
6AW8-A. 

TWIN DIODE— 
MEDIUM-MU TWIN TRIODE 

O Q Duodecar type used as combined   
Related! e- horizontal-deflection oscillator and ^ 8 a6BioyP0 horizontal phase detector in television 

receivers employing series-connected kT2 (Tj ^ 18 

heater strings. Outline 12A, OUT- H H 

LINES SECTION. Heater volts (ac/dc), 8.5; amperes, 0.45; warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with duodecar 
type 6B10. 

MEDIUM-MU TRIODE— h 
SHARP-CUTOFF PENTODE H(7u^(b)C3,,,sp 

8BA8A Miniature type used in a wide va- rfzjY7)C|p 

Related ty e- riety of applications in color and black- ""TrU--- 8 6BA8A * and-white television receivers employ- f-T0\y3\, //®Gpp ing series-connected heater strings. The nj- IVi 
pentode unit is used as a video ampli- Kt Pp 

fier, an age amplifier, or a reactance tube. The triode unit is used in low-frequency 
oscillator and phase-splitter circuits. Outline 8D, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, this type is 
identical with miniature type 6BA8-A. 

MEDIUM-MU TRIODE- h 
SHARP-CUTOFF PENTODE H(^J^<*p

ls
KP 

8BH8 Miniature type used in a wide va- PlQj{C r3jY7)G|p 

riety of applications in television re- 
<^°HgVp0: ceivers employing series-connected r.T0vfv\ J/®c2p 

heater strings. The pentode unit is used 0* 0 
as an if amplifier, a video amplifier, or KT Pp 

an age amplifier. The triode unit is used in low-frequency oscillator circuits. Out- 
line 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45. Except 
for heater ratings, this type is identical with type 6BH8. 
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M (f) p twin diode- 
Kb HIGH-MU TRIODE 

CiY Miniature type used in a wide va- _ _ _ . _ 
riety of applications in color and black- oBIMO 
and-white television receivers employ- Related type: 

pd^ ^2/kt ing series-connected heater strings. The 6BN8 
triode unit is used in burst amplifier, 

af amplifier, and low-frequency oscillator applications. The diode units are used in 
phase-detector, ratio-detector or discriminator, and horizontal AFC discriminator 
circuits. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; amperes, 
0.45. Except for heater ratings, this type is identical with type 6BN8. 

# POWER PENTODE 
P Miniature type used in the output _ _ _ _ 

stage of audio-frequency amplifiers ODQ5 
lc employing series-connected heater Related type: 

strings Outline 8E, OUTLINES SEC- abqs 
lt: 1,2 TION. Heater volts (ac/dc), 8; am- 

peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with type 6BQ5. 

8BQ5 
Related type: 

6BQ5 

"(jsQgPr, MEDIUM-MU TWIN TRIODE 
KTa(3y^r^V7)GT| Miniature type used as combined _ _ _ _ 

okli; --"fn vertical deflection and horizontal de- oGG# flection oscillator in television receiv- Related type: 
GT2 KTl ers employing series-connected heater bcgx 

p+2-^ 15 strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6CG7. 

"qOV?)71 MEDIUM-MU DUAL TRIODE 
KTig/ |ti_ j(Xw7)GT| Miniature type used as combined . _ . . _ 
 rnT vertical oscillator and vertical de- OGlVl/ 

Nc(S/^ypvP /®=T2 flection amplifier in television receiv- Related type: 
(TV-—■ig) ers employing series-connected heater 6CM7 

ptz KT2 strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with miniature type 6CM7. 

H d) kt twin diode- 
Gt HIGH-MU TRIODE 

13Qwll Miniature type used as combined _ 
r~?/8) horizontal phase detector and react- OCIM/ PDi1-AvytY//AJpT ance tube in television receivers Related type: 

CiT —"Aj) employing series-connected heater 6CN7 
PD2 m strings. The triode unit is used in sync- 

separator, sync-amplifier, or audio-amplifier circuits. Outline 8B, OUTLINES 
SECTION. Heater volts (ac/dc), 8.4 (series), 4.2 (parallel); amperes, 0.225 (series), 
0.45 (parallel); warm-up time (average), 11 seconds (parallel). Except for heater 
ratings, this type is identical with type 6CN7. 
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MEDIUM-MU DUAL TRIODE >VTN © ^PTl 

Miniature type used as combined CT2©%... 
O Cd/ vertical-deflection oscillator and verti- —' "/bu) 
Related type: cal-deflection amplifier in television re- 

6CS7 ceivers employing series-connected p © 
heater strings. Outline 8D,OUTLINES 2 2 

SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; heater warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with type 6CS7. 

MEDIUM-MU TRIODE— A, tt-x (5) ^-xMp.KP 
SHARP-CUTOFF PENTODE Y/M 5 

_ ___ _ Miniature type used in television PT(i$p_ E^|y£)C'P 

OCxVO receivers employing series-connected offc—' "fjt) 
Related type: heater strings. Pentode unit is used as J!C~^azr' 

6CX6 video amplifier; triode unit is used in t2)pp 
sound if amplifier, sweep-oscillator, 

sync-separator, sync-amplifier, and sync-clipper circuits. Outline 8D, OUTLINES 
SECTION. Heater volts (ac/dc), 8; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with type 6CX8. 

HIGH-MU TRIODE- A , „ (5j /-sCap.Kp 
SHARP-CUTOFF PENTODE Y/Jx 'S 

_ __ _ Miniature type used in color and Pr®fn-i 
OCDO black-and-white television receivers 
Related type: employing series - connected heater i/®2? 

6EB8 strings. The pentode unit is used as a ^(j/ ©pp 
video output amplifier; the triode unit 

is used in sync-separator, sync-clipper, and phase-inverter circuits. Outline 8D, 
OUTLINES SECTION. Heater volts (ac/dc), 8; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type 6EB8. 

BEAM POWER TUBE 
Miniature type used as vertical '03 

Otm,D deflection amplifier in television re- Mrjlc:::] |~ 
Related type: ceivers utilizing picture tubes having nc©\nL/N /®ic 

6EM5 diagonal deflection angles of 110 de- 
grees and employing series-connected g2 p 

heater strings. Outline 8E, OUTLINES SECTION. Heater volts (ac/dc), 8.4; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EM5. 

TWIN DIODE— M©^Ag)ispr 

SHARP-CUTOFF PENTODE ^0^ 

QET7 Miniature type used in television A! L_ 
OC I / receivers employing series-connected pD?^\y>© jA-^0zf 

heater strings. The pentode unit is Qj © 
used as a video amplifier and the diodes K0| ft dj pi> 

are used as a horizontal phase in- 1501 a 02 

verter. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be operated in any position. Heater volts (ac/dc), 8; amperes, 0.6; 
warm-up time (average), 11 seconds. 
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PENTODE UNIT AS CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage    
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

330 max volts 
330 max volts 
See curve page 70 

0 max volts 
1.1 max watts 
See curve page 70 

5 max watts 
200 max volts 
20Qomax volts 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 100 /ia. 

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

For fixed-bias operation 
For cathode-bias operation. 

DIODE UNITS 
Maximum Ratings, (Design-Maximum Values): 
DC Plate Current  
Peak Heater-Cathode Voltage: 

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

0.1 max megohm 
0.25 max megohm 

200 max volts 
200mmax volts 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 1.5 ma  10 volts 
0 The dc component must not exceed 100 volts. 
■ This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. * 

71 MEDIUM-MU TWIN TRIODE 

' Miniature type used as combined OC^7 
—ii—iUIjn vertical-and horizontal-deflection os- 01 Var/ CT2^-A\ cillator in television receivers employ- Related type: 

QJ © ing series-connected heater strings. 6FQ7 
72 Outline 8D, OUTLINES SECTION. 

Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, the 8FQ7 is 
identical with type 6FQ7. 

H HIGH-MU TRIODE— 
H0^~^)G3P|®P SHARP-CUTOFF PENTODE 

Pt0/7/ rfEflS®G|p Miniature type used in color and Qf* Kl Q 
■"ytfr" i black-and-white television receivers OwNO 

r (s}\js/\ l/^ozp employing series-connected heater Raiatad typai: 
nr-—strings. Triode unit is used in voltage- aonr, ioon* Kt Pp amplifier applications; pentode unit is 

used in output stage of video amplifier. Outline 8D, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 8; amperes, 0.6; heater warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with type 6GN8. 
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HIGH-MU TRIODE— JL 
SHARP-CUTOFF PENTODE 

0 .. .. Miniature type used in a wide ^Qnf. rfjlNS)''"' 
0«l V O variety of applications in television re- 
Related type: ceivers, particularly those having low- r.T0\y^\ U®czp 

6JV« voltage "B" supplies and employing oj -^) 
series-connected heater strings. The KT p,' 

triode unit is used in sound-if, keyed-age, sync-separator, sync-amplifier, and noise- 
suppression circuits. The pentode unit is especially useful as a video amplifier tube. 
Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.5; amperes, 0.45; 
warm-up time (average), 11 seconds. Except for heater ratings, this type is identi- 
cal with miniature type 6JV8. 

HIGH-MU TRIODE— h (?, % 
SHARP-CUTOFF PENTODE rSt/sSL-fir 

_ j - _ _ Miniature type used in color and 
q|\/Vq black-and-white television receivers ."lijifr"—" ril", 
Related type: employing series-connected heater GT^\^y\ /A^0zp 

akas strings. The triode unit is used in sync- (y*-  
separator circuits; the pentode unit pt pp 

has two independent control grids and is used in gated-agc-amplifier and noise- 
inverter circuits. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6KA8. ht, 

MEDIUM-MU TWIN TRIODE 
_ _ . Miniature type used as combined _ZKV7)<:t' 
9AU/ vertical-deflection-amplifier and ver- - "'jT^ 
Related typei: tical-deflection-oscillator in television 

7AU7,12AU7A receivers employing series-connected 
heater strings. Outline 8B,OUTLINES fiz HM 

SECTION. Heater volts (ac/dc), 9.4 (series), 4.7 (parallel); amperes, 0.225 (se- 
ries), 0.45 (parallel); warm-up time (average), 11 seconds (parallel). Except for 
heater ratings, this type is identical with type 12AU7-A. 

8KA8 
Related type: 

6KA6 

9AU7 
Related types: 

7AU7, 12AU7A 

TWIN DIODE—HIGH-MU TRIODE h 
Miniature type used as combined sync 

separator and horizontal phase detector in tele- 
vision receivers employing series-connected 

VDK/ heater strings. Outline 8B, OUTLINES SEC-   
TION. Tube requires miniature nine-contact r\> j". 
socket. Heater volts (ac/dc), 9.4 (series), 4.7 n 
(parallel); amperes, 0.3 (series), 0.6 (parallel); Jpy~NK01 ^ 2 

warm-up time (average), 11 seconds. Charac- Hm 
teristics of triode unit as class Ai amplifier: 

plate supply volts, 250 (300 max); cathode-bias resistor, 200 ohms; amplification factor, 60; plate re- 
sistance (approx.), 10900 ohms; transconductance, 4000 Mmhos; plate ma., 10; plate dissipation, 2.5 
max watts. Maximum ratings of diode unit: peak inverse plate volts, 300 max; peak plate ma., 60 max. 
Peak heater-cathode volts: heater negative with respect to cathode, 300 max; heater positive with re- 
spect to cathode, 200 wax (the dc component must not exceed 100 volts). This type is used principally 
for renewal purposes. 

MEDIUM-MU TRIODE— " 
SHARP-CUTOFF TETRODE HQ^%®PtR 

Q^l O Miniature type used as combined ^(jV/ fVYrf2™ 
' ^ ® oscillator and mixer in vhf tuners of 

television receivers employing series- PT@w!!3^\r^5)KTR 

connected heater strings. Outline 8B, (7j 79) 
OUTLINES SECTION. Tuberequires Gt 0'™ 

miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 9.5; amperes, 0.3; warm-up time .(average), 11 seconds. 

9CL8 
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CLASS A, AMPLIFIER 
Maximum Ratings, {Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input: 

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

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

■ The dc component must not exceed 100 volts. 
Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) for plate current of 10 fta,  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

Triode Unit Tetrode Unit 
300 max 300 max volts - 300 max volts 

see curve page 70 
0 max 0 max volts 

0.5 max watt 
See curve page 70 

2.7 max 2.8 max watts 
200 max 
200mmax 

200 max 
200mmax 

125 125 volts - 125 volts - -1 volt 
56 — ohms 
40 — 

5000 100000 ohms 
8000 5800 Minhos 

15 12 ma - 4 ma 
-9 -10 volts 

0.5 max 0.25 max megohm 
1 max 1 max megohm 

M ^ Pp MEDIUM-MU TRIODE— 
0^-© SHARP-CUTOFF PENTODE 

Clfft—j 13 Miniature type used in television rtllOA 
receivers employing series-connected VUoA 

kt heater strings. Tube is used as com- Related type.: 
ClJ Tl) bined oscillator and mixer tube in vhf sus, ausa 

Pt Ct tuners of television receivers utilizing 
an intermediate frequency in the order of 40 megacycles per second. Outline 8B, 
OUTLINES SECTION. Heater voltage (ac/dc), 9.45; amperes, 0.3, warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
type 6U8-A. 

POWER TRIODE 
Glass type used as an audio-frequency am- 

y*-—1 plifier. Outline 28, OUTLINES SECTION. 
/ \ Tube requires four-contact socket. Filament m a I ...— I volts (ac/dc), 7.5; amperes, 1.25. Typical oper- I w 
\ yA. / ation as class Ai af power amplifier: plate volts, 

Z?{a\ 425 max; grid volts, -40; peak af grid volts, 35; 
p plate ma., 18; plate resistance, 5000 ohms; 

transconductance, 1600 ^mhos; load resistance, 
10200 ohms; undistorted output watts, 1.6. This is a DISCONTINUED type listed for reference only. 

HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

^r Miniature type used in diversified appli- P cations television receivers employing series- ] IZ-iTJ connected heater strings. The pentode unit is 
use^ as a general-purpose amplifier tube; the | P triode unit is used in vertical-deflection-oscil- (7) \2) lator, sync-separator, sync-clipper, and sync- pT Csp.Kp amplifier circuits. Outline 8B, OUTLINES SEC- 15 TION. Tube requires miniature nine-contact 
socket. Heater volts (ac/dc), 10.5; amperes, 0.3; 

warm-up time (average), 11 seconds. Characteristics of triode unit as class Ai amplifier: plate supply 
volts, 250 (300 max); cathode-bias resistor, 390 ohms; amplification factor, 53; plate resistance (ap- 
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prox.), 12000 ohms; transconductance, 4400 /iinhos; plate ma., 7.3. Pentode unit: plate and grid-No.2 
supply volts, 135 (300 max); cathode-bias resistor, 100 ohms; plate resistance (approx.), 0.19 megohm; 
transconductance, 8000 ^mhos; plate ma., 11.5; grid-No.2 ma., 3.2. Maximum ratings as vertical-de- 
flection oscillator (triode unit) and amplifier (pentode unit) for operation in a 525-line, 30-frame system: 
plate volts, 300 max; peak positive-pulse plate volts (amplifier), 1000 max; peak negative-pulse grid- 
No.1 volts, -400 max (oscillator), -250 max (amplifier); peak cathode ma., 35 max (oscillator), 55 max 
(amplifier); average cathode ma., 12 max (oscillator), 18 max (amplifier); plate dissipation, 1 max watt 
(oscillator), 2.5 max watts (amplifier); peak heater-cathode volts, 200 max (the dc component must not 
exceed 100 volts). This type is used principally for renewal purposes. 

DUAL TRIODE 
- Miniature type used as combined GT2Q/gj=i_ Vt)07' 
IULsE/ vertical oscillator and vertical de- ZWpi ^ C- 
Reiated type,: flection amplifier in television receiv- yA2)KTl 
60E7,13DE7 ers employing series-connected heater QS-—-^0 

strings. Unit No.l is a medium-mu Pt2 Kt2 
triode unit used as a blocking oscillator in vertical-deflection circuits, and unit No.2 
is a low-mu triode unit used as a vertical-deflection amplifier. Outline 8D, OUT- 
LINES SECTION. Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with miniature 
type 6DE7. 

DUAL TRIODE 

l/NrNn^ Miniature type used as combined GT2Sm^ __^(z)<'T' 
li/UK/ vertical-deflection-oscillator and ver- ■ f-t__i->. 

Related type: tical-deflection-amplifier tube in tele- grV-Ay^N AAt. 
6DR7,13DR7 vision receivers employing series-con- p Q"—'VL)K 

nected heater strings. Outline 8D, 2 2 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
operated in any position. Heater yolts (ac/dc), 9.7; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, the 10DR7 is identical with type 
6DR7. 

HIGH-MU TRIODE— H , 
SHARP-CUTOFF PENTODE 0^©' ><p 

Kf /7 _G3p 
_^Miniature type used in television- (aYt is 
lODXo receiver applications. The triode unit , 

Related type: is used as a sync-separator, sync-am- p 8ip 
6DX8 plifier, keyed-age, or noise-suppressor 0"" Xj) 

tube. The pentode unit is used as a St G2p 

video output tube. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 10.2; 
amperes, 0.45. Except for heater ratings, this type is identical with miniature type 
6DX8. 

DUAL TRIODE X\T\ 

Glass octal type used as combined KT202Znl-.. A^KTi 

li/Cw/ vertical-deflection oscillator and ver- rAY—11— 
tical-deflection amplifier in television Pt2v£a\ 
receivers employing series-connected (jVw^a) 
heater strings. Outline 19, OUTLINES GT2 h 

SECTION. Tube requires octal socket and may be operated in any position. Heater 
volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 seconds. For maxi- 
mum ratings and characteristics, refer to type 6EW7. 
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>k-yL DUAL TRIODE 
Ki-g/Tw—l | I 

L— Glass octal type containing high- 
mu triode and high-perveance, low-mu 1 (JClW/ 

ptzI^AX^V^/vJ triode in same envelope. Used as com- Related types: 
(jJ""r^a) bined vertical-deflection oscillator and 6EM7,13EM7 

CT2 vertical-deflection amplifier in televi- 
sion receivers employing series-connected heater strings. Outline 14A, OUTLINES 
SECTION. Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with type 6EM7. 

DUAL TRIODE 
KT2®)(Ur^lV(^NC Novar type containing high-mu _ _ — 

k jvk and high-perveance, low-mu triode I Owl / 
)j/ i units used as combined vertical-deflec- Related types: 

(jj* ^5) tion amplifier and vertical-deflection 6GF7,13GF7 
Kti GTt oscillator in television receivers em- 

ploying series-connected heater strings. Outline 10A, OUTLINES SECTION. 
Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6GF7. 

„ HIGH-MU TRIODE— 
H(uJl^)C3pisKp SHARP-CUTOFF PENTODE 

PT
g/// rf3n0G'p Miniature type used in color and _ _ _ . . _ 
Ilffr—-"-ylj ^ black-and-white television receivers lOwNo 

r.T®\y3k J/®czp employing series-connected heater Related types: 
qj 0 strings. The triode unit is used as a 6GN8, sgns 

Kt Pp sync-separator, sync-clipper, phase-in- 
verter, or sound-if-amplifier tube. The pentode unit is used in the output stage of 
video amplifiers. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 10.5; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6GN8. 

H HIGH-MU TRIODE— 
© ^G3p,KP SHARP-CUTOFF PENTODE 

10GN8 
Related types: 
6GN8, 8GN8 

-gjY7)G|p Miniature type used in color and 
Mllrfz iiijy// black-and-white television receivers | Vy 11 ■ O 

g ©yyZX, //©gz employing series-connected heater Related type: GT /Jy7ZL--0 P strings. Triode unit is used in high-gain, 6HF8 
Kf-^ ^ep sound-if stages and in sync-separator, 

sync-clipper, and phase-inverter circuits; pentode unit is used as video-output 
amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-con- 
tact socket and may be operated in any position. Heater volts (ac/dc), 10.5; am- 
peres, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6HF8. 

„ A k'?r HIGH-MU TRIODE— 

§/aUItr sharp-cutoff TETRODE 
Miniature type used in color and _ _ . . _ 

/jYlpiblack-and-white television receivers I J^VO 
GT JC**™ employing series-connected heater 

K OA A/ strings. The triode unit is used as a 
T Ptr sync separator, sync clipper, and phase 

inverter; the tetrode unit is used as a video amplifier. Outline 8D, OUTLINES 
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SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 10.5; amperes, 0.45; warm-up time (average), 11 
seconds. 

CLASS Ai AMPLIFIER 
Triode Tetrode Maximum Ratings, (Design-Maximum Values): Unit Unit 

Plate Voltage  300 max 330 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 330 max volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 max 0 max volts 
Plate Dissipation    1 max 5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 1.5 max watts 
For grid-No.2 voltages between 165 and 330 volts  - See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max 200 max volts 
Heater positive with respect to cathode  200Hmax 200Bmax volts 

Characteristics: Triode Unit Tetrode Unit 
Plate Voltage  135 200 30 135 200 volts Grid-No.2 Voltage  — - 135 135 135 volts 
Grid-No.l Voltage  -2 -2 0 -1.5 -1.5 volts 
Amplification Factor  60 70 - - - 
Plate Resistance  23000 17000 - 6600 7000 ohms 
Transconductance  2600 4000 - 12600 14000 Mnihos 
Plate Current   2 4 32* 17 18 ma 
Grid-No.2 Current  - - 14* 4.2 4 ma 
Grid-No.l Voltage (Approx.) for 

plate current of 10/xa  -4.8 -7 - -5 -5 volts 

200 max 
200Hmax 

Tetrode 
Unit 

330 max volts 
330 max volts 
See curve page 70 

0 max volts 
5 max watts 

1.5 max watts 
See curve page 70 

200 max volts 
200Bmax volts 

Triode Unit Tetrode Unit 
135 200 30 135 200 volts — - 135 135 135 volts 
-2 -2 0 -1.5 -1.5 volts 
60 70 _ — — 

23000 17000 — 6600 7000 ohms 
2600 4000 _ 12600 14000 Mmhos 

2 4 32* 17 18 ma 

Maximum Circuit Values: Triode Tetrode 
Grid-No.1-Circuit Resistance: Unit Unit 

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode-bias operation  1 max 1 max megohm 

■ The dc component must not exceed 100 volts. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

DETECTOR AMPLIFIER P F Glass type used as detector and amplifier (z)^ "nYT) 
in battery-operated receivers. Filament volts —I 

n(dc), 1.1; amperes, 0.25. Typical operation as f / \ 
class Ai amplifier: plate volts, 135 max; grid I  jn J 
volts, -10.5; plate resistance (approx.), 15500 y y\_/ / 
ohms; transconductance, 440/itmhos; plate ma., flrCZ 
3. This is a DISCONTINUED type listed for ^c 
reference only. 

SEMIREMOTE-CUTOFF . 
TWIN PENTODE 

__ _ ___ Duodecar type used as if-ampli- GftSibz —1X2) 
1 I f\ Rl 1 fier tube in television receivers employ- (jrr 

Related type: ing series-connected heater strings. G2P2^\. /*\y(iT) G'P| 

6ARii Outline 12A, OUTLINES SECTION. Pp2^Q)—KP| 
Heater volts (ac/dc), 11.2; amperes, h h 

0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with duodecar type 6AR11. 

DUAL TRIODE 
m - Miniature type used in television GTp-m""1- r^X^G-n 
110.1/ receivers employing series-connected i—ill-N ' 
Related type: heater-strings. Low-mu triode unit is 

6CY7 used as vertical-deflection amplifier; 
high-mu triode unit is used as vertical- PT2 KT2 

deflection oscillator. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 
11; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater rating, 
this type is identical with miniature type 6CY7. 
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® r**** high-mu triode- 
SHARP-CUTOFF PENTODE 

PTQ4rn Miniature type with frame-grid HIXl#** 
pentode unit used in black-and-white lllxVO 

r.-j-^vyv^S L(^G2p television receivers. The triode unit is Reioted type: 
fTj ^®pp us6d in general-purpose voltage-am- 6KV8 

plifier, sync-separator, and sound-if- 
amplifier applications. The pentode unit is used as a video output tube. Outline 8D, 
OUTLINES SECTION. Heater volts (ac/dc), 10.9; amperes, 0.45; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type 6KV8. 

DETECTOR AMPLIFIER 
Glass type used as detector and amplifier 

in battery-operated receivers. Filament volts 
7 —L* r\ (dc), 1.1; amperes, 0.25. Typical operation as I a 
I ...—I j class Al amplifier: plate volts, 135 max; grid I Jtm 
\ y volts, -10.5; plate resistance (approx.), 15500 

/»XC—ohms; transconductance, 440 jitmhos; plate ma, 
 -"Ai) 3. This is a DISCONTINUED type listed for r F reference only, 

. POWER PENTODE 
(4) ^ Glass type used as output amplifier in ac/dc 

2(3Vx'^\s^fs,) radio receivers. Maximum dimensions: over-all 
yyZL) y\ length, 4-3/16 inches; seated height, 3-9/16 
f/\-ZZZji \ inches; diameter, 1-9/16 inches. Heater volts IOAC 

p(2j( L/Siiu (acMc), 12.6 (series), 6.3 (parallel); amperes, IaAO 
(8eries)» 0-6 (parallel). Typical operation as ^>7^ class Ai amplifier: plate volts and grid-No.2 

Cb) volts, 180 max; grid-No.1 volts, -25; plate ma., H H 45; grid-No.2 ma., 8; plate resistance, 35000 
ohms; transconductance, 2400 jimhos; load resistance, 3300 ohms; output watts, 3.4. This is a DIS- 
CONTINUED type listed for reference only. 

12A5 

0^,p PD rectifier—power pentode 
/"Ps® Glass type used as combined half-wave 

ff/^" \ fNX rectifier and power amplifier. Outline 24B, OUT- j \ _ LINES SECTION. Tube requires small seven- 10 A7 
(?A cii contact (0.75-inch, pin-circle diameter) socket. AMitKf pP 3P Heater volts (ac/dc), 12.6; amperes, 0.3. Typi- 

*fYN ca^ operation of pentode unit as class Ai ampli- v!/ fier: plate volts and grid-No.2 volts, 135 wiaa;; H grid-No.1 volts, -13.5; load resistance, 13500 
ohms; plate resistance, 100000 ohms; transconductance, 975 /imhos; cathode-bias resistor, 1175 ohms; 
plate ma., 9; grid-No.2 ma., 2.5; output watts, 0.55. Maximum ratings of rectifier unit with capacitor- 
input filter: ac plate volts (rms), 125; dc output ma., 30. This is a DISCONTINUED type listed 
for reference only. 

PENTAGRID CONVERTER 
Glass octal type used as converter in ac/dc 

receivers. Outline 15A, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15*. Ex- 
cept for heater rating, this type is identical with 
glass octal type 6A8-GT. Type 12A8-GT is 
used principally for renewal purposes. 

BEAM POWER TUBE 
Miniature type used in the out- 

put stage of automobile radio receivers 
operating from a 12-volt storage bat- 
tery. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine- 
contact socket and may be mounted 
in any position. 

12A8GT 

12AB5 
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Heater-Voltage Range (ac/dc)#  10.0 to 15.9 volts 
Heater Current (Approx.) at 12.6 volts    0.2 ampere 
Direct Interelectrode Capacitances: 

Grid No.1 to Plate  0.7 max pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  8 pf Plate to Cathode, Heater, Grid No.2, and Grid No.3  8.5 pf 

• For longest life, it is recommended that the heater be operated within the voltage range of 11 to 14 volts. 
CLASS A1 AMPLIFIER 

Maximum Ratings, {Design-Center Values): 
Plate Voltage  315 max volts 
Grid-No.2 (screen-grid) Voltage   285 max volts 
Plate Dissipation  12 max watts 
Grid-No.2 Input  2 max watts 
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  250 max 0C 
Typical Operation with 12.6 Volts on Heater: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l (Control-Grid) Voltage  
Cathode-Bias Resistor  
PeakAF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

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

PUSH-PULL CLASS ABj AMPLIFIER 
Maximum Ratings: (Same as for single-tube class Aj amplifier) 
Typical Operation with 12.6 Volts on Heater (Values are for two tubes)-. 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Peak AF Grid-No.l-to-Grid-No.l Voltage. 
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  

0.1 max 
0.5 max 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
umhos 

ohms 
per cent 

watts 

megohm 
megohm 

AVERAGE CHARACTERISTICS- 
type I2AB5 

j £* = 12.6 VOLTS { GRIO-HSZ VOLTS s 250- 

J—I I -r.ain-N8l VOLTS Ep'O- 

400 500 PLATE VOLTS 
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Effective Load Resistance (Plate-to-plate). 
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation   
For cathode-bias operation  

ohms 
per cent 

watts 

0.1 max megohm 
0.5 max megohm 

REMOTE-CUTOFF PENTODE H P 
(4) ($) Miniature type used as rf and if amplifier 
yr in automobile receivers operating from a 12- 

1 j(b)G2 v'oit storage battery. Outline 7B, OUTLINES 
SECTION. Tube requires miniature seven-con- Tj O 

/■A/x r-^l, a tact socket. Heater-voltage range (ac/dc), 10 to ' P (£aA _X\ f 15.9; amperes at 12.6 volts, 0.15. Characteristics 
is  -A as ciass Ai amplifier: heater volts, 12.6; plate 

ClJ and grid-No.2 volts, 12.6 (30 max); grid No.3 c, connected to cathode at socket; grid-No.1 volts, 
0; grid-No.l resistor (bypassed), 2.2 megohms; plate resistance (approx.), 0.5 megohm; transconduct- 
ance, 730 ^imhos; plate ma., 0.55; grid-No.2 ma., 0.2; cathode ma., 20 max; peak heater-cathode volts, 
30 max. This type is used principally for renewal purposes. 

PENTAGRID CONVERTER 
(tf Miniature type used as combined oscillator 

/j /"N. and mixer in low B + voltage automobile radio 
/ rr= 3^6)02 receivers operating directly from a 12-volt stor- 1A ^T\\ 04 age-battery system. Outline 7B, OUTLINES 

A VVI Y—v SECTION. Tube requires miniature seven-con- 
J tact socket. Heater-voltage range (ac /dc), 10 to 05  ^ 15.9; amperes at 12.6 volts, 0.15. Typical opera- 

fXi) tion in converter service: heater volts, 12.6; 
plate and grids-No.2-and-No.4 volts, 12.6 (16 

max); grid-No.3 volts, 0 max; grid-No.l volts (peak-to-peak), 4.5; grid-No.3 resistor, 2.2 megohms; 
grid-No.l resistor, 33000 ohms; plate resistance (approx.), 0.4 megohm; conversion transconductance, 
320 /imhos; plate ma., 0.35; grids-No.2-and-No.4 ma., 1.5; grid-No.l ma., 0.06; total cathode ma., 1.6 
(20 max); peak heater-cathode volts, 16 max. This type is used principally for renewal purposes. 

TWIN DIODE— 
MEDIUM-MU TRIODE 

P Miniature types used as combined detector 
and af voltage amplifier in automobile radio re- 10 A C/L 

PDl ceivers operating from a 12-volt storage bat- IAA\tw 
tery. Outline 7B, OUTLINES SECTION. lOAE^A 
Tubes require miniature seven-contact socket. | 

s Heater-voltage range (ac/dc), 10 to 15.9; am- 
peres at 12.6 volts, 0.15. Characteristics of 
triode unit as class Ai amplifier: heater volts, 
12.6; plate volts, 12.6 (30 max); grid volts, 0; 

plate resistance (approx.), 13000 ohms; amplification factor, 16.7; transconductance, 1300 /xmhos; plate 
ma., 1; total cathode ma., 20 max. Maximum diode plate ma. (each unit), 1 max. Peak heater-cathode 
volts, 30 max. Type 12AE6 is a DISCONTINUED type listed for reference only. Type 12AE6-A is 
used principally for renewal purposes. 

ht, „ DUAL TRIODE HTZ PTl 
Miniature type with medium-mu and low- 

/f r\\/,~NcT| mu tri0cle units used as transistor-driver in 
—^"1 >Cl) audio-output stage of hybrid car radios. Outline 1 A 

ZDCZZ 8B' 0UTLINES SECTION. Tube requires I X AE/ 
//©KT: min^aturG nine-contact socket. Heater-voltage 2 range (ac /dc), 10 to 15.9; amperes at 12.6 volts, 

QT^"0.45. Characteristics as class Ai amplifier: pT2 Hm heater volts, 12.6; plate volts, 12.6; grid resistor, 
1.5 megohms (unit No.l), 1 megohm (unit No. 

2); amplification factor, 13 (unit No.l), 6.4 (unit No.2); plate resistance (approx.), 3150 ohms (unit No. 
1), 985 ohms (unit No.2); transconductance, 4000 /imhos (unit No.l),6500 /umhos (unit No.2); plate ma., 
1.9 (unit No.l), 7.5 (unit No.2). Maximum ratings as audio driver (each unit); plate volts, 16 max; 
grid volts, 0 max; plate dissipation, 1 max watt; peak heater-cathode volts, 16 max. This type is used 
principally for renewal purposes. 
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HALF-WAVE VACUUM RECTIFIER 
Miniature type used as a damper 'Cfjy Z-cn|V?)lc 

12AF3 tube in horizontal-deflection circuits W  \| p 
Related type: of television receivers employing se- icdX lL/\T /S)it 

6af3 ries-connected heater strings. Outline ^ 
9B, OUTLINES SECTION. Heater ^ 

volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with miniature type 6AF3. 

REMOTE-CUTOFF PENTODE H p 
Miniature type used as if and rf amplifier (S) 

in automobile radio receivers operating from a H —.Gj 
1 O A C 12-volt storage battery. Outline 7B, OUT- (£/ L*"^~ 
I LINES SECTION. Tube requires miniature l\AzzZ, ) 

seven-contact socket. Heater-voltage range /^V\ i *>^7—at) 
(ac/dc), 10 to 15.9; amperes at 12.6 volts, 0.15. 
Characteristics as class Ai amplifier: heater is 
volts, 12.6; plate and grid-No.2 volts, 12.6 (16 ^ 
max); grid No.3 connected to cathode at socket; 

grid-No.1 supply volts, 0 max; grid-No.l resistor (bypassed), 2.2 megohms; plate resistance (approx.), 
0.35 megohm; transconductance, 1500 ^mhos; plate ma., 1.1; grid-No.2 ma., 0.45; peak heater-cathode 
volts, 16 max. This type is used principally for renewal purposes. 

12AH7GT 

MEDIUM-MU TWIN TRIODE 
Glass octal tube used as audio amplifier in 

radioequipment.Outlinel4B,OUTLINESSEC- 
TION, except over-all length is 3-1/16 max 
inches and seated length is 2-1/2 inches. Tube 
requires octal socket. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Characteristics and maximum 
ratings (each unit) as class At amplifier: plate 
volts, 180 max; grid volts, -6.5; amplification 
factor, 16; transconductance, 1900 ^mhos; plate 
resistance (approx.), 8400 ohms; plate ma., 7.6. 
This type is used principally for renewal purposes. 

TWIN DIODE— 
HIGH-MU TRIODE ^ 

Miniature type used as combined detector 
and af voltage amplifier in automobile radio re- Hfayi VN/^pp, 

mam mm ceivers operating from a 12-volt storage battery. 
1 JL A JO Outline 7B, OUTLINES SECTION. Tube re- quires miniature seven-contact socket. Heater- y© 

voltage range (ac/dc), 10 to 15.9 volts; amperes K Pt 

at 12.6 volts, 0.15. Characteristics with heater (T) - 

volts of 12.6 and maximum ratings of triode Ct 

unit as class Ai amplifier: plate volts, 12.6 (30 
max); grid volts, 0; amplification factor, 55; plate resistance (approx.), 45000 ohms; transconductance, 
1200 pmhos; plate ma., 0.75; total cathode ma., 20 max; peak heater-cathode volts, 30 max. Maximum 
rating of each diode unit: plate ma., 1 max. This type is used principally for renewal purposes. 

12AL5 
Related types: 

3AL5, 6AL5 

TWIN DIODE 
Miniature, high-perveance type 

used as detector in FM and television 
circuits. It is especially useful as a 
ratio detector in ac/dc FM receivers. 
Outline 7A, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this 

. type is identical with miniature type 
6AL5. 
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H MEDIUM-MU TRIODE— 
0^®^™ POWER TETRODE 

C'TR^yy JTAV^Ktr Miniature type used in automobile-radio —11.^-^ receivers operating from a 12-volt storage bat- 
tery. The triode unit performs the trigger func- 1 O A I O 

G2Tr-A.tion and the tetrode unit performs the relay- | ^JEVLO actuating function in automatic station-selec- 
tion circuits. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact 
socket. Heater-voltage range (ac/dc), 10 to 
15.9; amperes at 12.6 volts, 0.55. Characteristics 

of triode unit as class Ai amplifier: heater volts, 12.6; plate volts, 12.6 (30 max); grid volts (developed 
across 2.2-megohm resistor), -0.9; amplification factor, 13; plate resistance (approx.); 13000 ohms; 
transconductance, 1000 ^mhos; plate ma., 0.5; cathode ma., 20 max. Tetrode unit: heater volts, 12.6; 
plate volts, 12.6 (30 max); grid-No.l (space-charge-grid) volts, 12.6 (16 absolute max); grid-No.2 (con- 
trol-rgrid) volts, (developed across 2.2-megohm resistor), -0.5 (-20 max); amplification factor (grid No.2 
to plate), 7.2; plate resistance (approx.), 480 ohms; transconductance (grid No.2 to plate), 15000 /xmhos; 
plate ma., 40; grid-No.l ma., 75. Peak heater-cathode volts, 30 max. This type is used principally for 
renewal purposes. 

"p s BEAM POWER TUBE— 
IS0^^®Biie SHARP-CUTOFF PENTODE 

3p(3^rr; rf^S Duodecar type used as FM detec- _ _ _ . _ _ 
(TK-fi; prx)@S2B tor and audio-frequency output am- l2ALil 

IP plifier in television receivers employ- Related type: Kp 0J—tit) 9 ing series-connected heater strings. 6AL11 
h h Outline 12B, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with duodecar type 6AL11. 

12 ALII 
Related type: 

6AL11 

Ha_®p BEAM POWER TUBE 
"dY / -I- y®02 Miniature type used as output i o A C 

(\ ) amplifier primarily in automobile ra- I2AQ5 
k(D^ ^0g dio receivers operating from a 12-volt Related type,: 
g3 ' storage battery. Outline 7C, OUT- saqs, aaqsa 

LINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.225. Except for heater ratings, this type is identical with 
miniature type 6AQ5. Within its maximum ratings, the performance of the 12AQ5 
is equivalent to that of the larger type 12V6-GT. 

TWIN DIODE— 
HIGH-MU TRIODE 

Miniature type used as combined 
detector, amplifier, and avc tube in 
compact ac/dc radio receivers. Out- 
line 7B,OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater ratings, this type is 
identical with miniature type 6AT6. 

12AT6 
Related type: 

6AT6 

HIGH-MU TWIN TRIODE 
Miniature type used as push-pull 

12AT7 frlr-''—cathode-drive amplifier or frequency I XrA I f 
0T converter in the, FM-and television 

Qj—broadcast bands. Outline 8B, OUT- 
2 M LINES SECTION. Tube requires 

miniature nine-contact socket and may be mounted in any position. Each triode 
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unit is independent of the other except for the common heater. For typical oper- 
ation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED AM- 
PLIFIER SECTION. 
Heater Arrangement: Series Parallel 
Heater Voltage (ac/dc)  12.6 6.3 volts 
Heater Current    0.16 0.3 ampere Direct Interelectrode Capacitances: 
Grid-Drive Operation: 

Grid to Plate (Each unit)  1.5 pf 
Grid to Cathode and Heater (Each unit)  2.2 p{ 

Plate to Cathode and Heater: 
Unit No.l   0.5 pf 
UnitNo.2   0.4 pf 

Cathode-Drive Operation: 
Cathode to Plate (Each unit)  0.2 pf 
Cathode to Grid and Heater (Each unit)    4.6 pf 
Plate to Grid and Heater (Each unit)  1.8 pf 

Heater to Cathode (Each unit)  2.4 pf 

CLASS A! AMPLIFIER (Each Unit) 
Maximum Rating}/ (Design-Center Values): 
Plate Voltage  
Grid Voltage, Negative-bias value.       
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor    
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 10   
Plate Current  

300 max 
-50 max 2.5 max 

100 250 volts 270 200 ohms 60 60 
15000 10900 ohms 4000 5500 Mmhos -5 -12 volts 3.7 10 ma 

AVERAGE PLATE CHARACTERISTICS PON EACH UNIT 

I 01 

01 01 a 

12AU6 
Related types: 

3AU6, 4AU6, 6AU6A 

SHARP-CUTOFF PENTODE 
Miniature type used in compact 

ac/dc radio equipment as an rf ampli- 
fier especially in high-frequency, wide- 
band applications. Outline 7B, OUT- 
LINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater ratings, this type is identi- 
cal with miniature type 6AU6. 
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MEDIUM-MU TWIN TRIODE 
12AU7 KT2(3Yfci_ _2S|\7)GT| Miniature types used as phase in- 10 A I 17 A 

, ifr-"" — (lZ verter or push-pull amplifier in ac/dc I .a/YU' r\ radio equipment and in diversified Related typei: 
' applications such as multivibrators or 7AU7,9AU7 

PT2 hm oscillators in industrial control de- 
vices. Also used as combined vertical oscillator and vertical deflection amplifier, 
and as horizontal deflection oscillator, in television receivers. The 12AU7-A is also 
useful in applications critical as to microphonics. Outline 8B, OUTLINES SEC- 
TION. Tubes require miniature nine-contact socket and may be mounted in any 
position. Each triode unit is independent of the other except for the common 
heater. For typical operation as a resistance-coupled amplifier, refer to RESIST- 
ANCE-COUPLED AMPLIFIER SECTION. Type 12AU7 is a DISCONTIN- 
UED type listed for reference only. 
Heater Arrangement: Series Parallel 
Heater Voltage (ac/dc)  12.6 6.3 volts 
Heater Current  0.15 0.3 ampere 
Direct Interelectrode Capacitances for 12AU7-A (Approx.): Unit No.l Unit No.2 

Grid to Plate  1.5 1.5 pf 
Grid to Cathode and Heater  1.6 1.6 pf 
Plate to Cathode and Heater  0.5 0.35 pf 

CLASS Aj AMPLIFIER (Each Unit Unless Otherwise Specified) 
Maximum Ratings for 12AU7-A, (Design-MaximumValues): 
Plate Voltage  
Plate Dissipation: 

Each Plate  
Both Plates (Both units operating)  

Cathode Current  
Peak Heater-Cathode Voltage: 

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

• The dc component must not exceed 100 volts. 

2.75 max 5.5 max 
22 max 

200 max 
200*max 

Characteristics for 12AU7-A: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 10 pa. 

100 250 volts 
0 -8.5 volts 

19.5 17 
6250 7700 ohms 
3100 2200 Mmhos 
11.8 10.5 ma - -24 volts 

type I2AU7-A Ef=12.6 VOLTS SERIES HEATER   ARRANGEMENT - 

AVERAGE PLATE CHARACTERISTICS EACH UNIT 

62CM-10546T 
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Maximum Circuit Values: 
Grid-Circuit Resistance: 

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

1.0 max megohm 

OSCILLATOR (Each Unit, Unless Otherwise Specified) 
For operation in a 525-line, 30-frame system 

Maximum Ratings for 12AU7-A, {.Design-MaximumValues): 
DC Plate Voltage  Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation: 

Each Plate  
Both Plates (Both units operating)   

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Maximum Circuit Value: 
Grid-Circuit Resistance. . 

Vertical- 
Dcfieclion 
Oscillator 

Horizontal- 
Deflection 
Oscillator 

330 max 
-440 max 

66 max 
22 max 

330 max 
—G60 max 

330 max 
22 max 

volts 
volts 

ma 
ma 

2.75 max 
5.5 max 

2.75 max 
5.5 max watts 

watts 
200 max 
200Hmax 

200 max 
2 00 "max 

volts 
volts 

2.2 max megohms 

VERTICAL-DEFLECTION AMPLIFIER (Each Unit Unless Otherwise Specified) 
For operation in a 525-line, 30-frame system 

Maximum Ratings for 12AU7-A, {Design-Maximum Values): 
DC Plate Voltage  330 max volts 
Peak Positive-Pulse Plate Voltage#  1200 max volts 
Peak Negative-Pulse Grid Voltage  -275 max volts 
Peak Cathode Current  66 max ma 
Average Cathode Current  22 max ma 
Plate Dissipation: 

Each Plate  2.75 max watts 
Both Plates (Both units operating)  5.5 max watts 

Peak Heater-Cathode Voltage: Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"max volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ The dc component must not exceed 100 volts. 

BEAM POWER TUBE 
Glass octal type used as horizontal K3®C_rr: \ 

deflection amplifier in television receiv- ( UTP^l ) 
Related types: ers employing series-connected heater 

6av5ga, rsavsga strings. Outline 19B, OUTLINES SBC- GT'W 
TION. Heater volts (ac/dc), 12.6; am- Oi G2 

peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with glass octal type 6AV5-GA. 

12AV6 
Related types: 

3AV6, 4AV6, 6AV6 

TWIN DIODE— 
HIGH-MU TRIODE 

Miniature type used as combined 
detector, amplifier, and avc tube in 
automobile and ac-operated receivers. 
Outline 7B, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 

0.15. Except for heater ratings, this type is identical with miniature type 6AV6. 
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ht, MEDIUM-MU TWIN TRIODE 
hT2^v. w 1 Miniature type used as frequency converter 

in vhf tuners of television receivers, and as rf « m 
^ZGs/k~y "S Y?) T| amplifier, oscillator, or mixer. Outline 8B, OUT- | f ^V\/ M ^fsi—-LINES SECTION. Tube requires miniature 

^ r~~)s7(&) nine-contact socket. Heater volts (ac/dc), 12.6 i (series), 6.3 (parallel); amperes, 0.225 (series,), 
qS--—^-45 (parallel). Characteristics as class Ai am- 

PTz HM plifier (each unit): plate volts, 150 (300 max); 
cathode-bias resistor, 56 ohms; amplification 

factor, 41; plate resistance (approx.), 4800 ohms; transconductance, 8500 ^mhos; plate ma., 18; plate 
dissipation, 2.7 max watts; peak heater-cathode volts, 90 max. This type is used principally for renewal 
purposes. 

"©—SHARP-CUTOFF PENTODE 
"dY rt;-X^G2 Miniature type used as an rf or if 10 A IA# A 

(\ E^tXL amplifier up to 400 megacycles in com- IA/V YYO 
K®vSly©G3 Pact ac/dc FM receivers. Outline 7B, 

18 OUTLINES SECTION. Tube re- 
G| quires miniature seven-contact socket. 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings and terminal 
connections, this type is identical with miniature type 6AG5. 

12AW6 

half-wave vacuum rectifier 
P^7—~t-4 Xs) Duodecar type used as damper _ — . wo 

Nctjl i—ijHdj)? tube in horizontal-deflection circuits 12 Ayv3 
(X/NYf) of television receivers employing series- Related type.: 

NC (|J—W NC connected heater strings. Outline 12C, 6AX3, izaxs 
h h OUTLINES SECTION. Heater volts 

(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with duodecar type 6AX3. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal types used as damper 12AX4GT 

tubes in horizontal deflection circuits IQ A V A A 
of television receivers. Types 12AX4- 
GTA and 12AX4-GTB have a con-l O A V A QTD 

/gV trolled heater warm-up time for use in H 

series-connected heater strings. Out- Related typec 
O^TD line 14C, OUTLINES SECTION. fAX4GT5' 
10 H These types may be supplied with pin 7 4 ' ^*4G A' 

No.l omitted. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average) for 12AX4-GTA and 12AX4-GTB, 11 
seconds. Except for heater rating, these types are identical with glass octal type 
6AX4-GT. Type 12AX4-GT is a DISCONTINUED type listed for reference only. 

HT2(^L©PT| HIGH-MU TWIN TRIODE 
^(Tq"1 '\V/fT' Miniature types used as phase in- 1Q A V7 

ifcll—ftl verier or twin resistance-coupled am- ' 
o plifier in radio equipment. The 12AX7 10 A VT A GT2 is also used in diversified applications ' 

PT2 hm such as multivibrators or oscillators in 
industrial control devices. Type 12AX7-A has controlled hum and noise character- 
istics and is used in high-fidelity audio-amplifier applications. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. Each triode unit is independent of the other except for 
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common heater. For characteristics and curves, refer to type 6AV6. For typical 
operation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. 
Heater Arrangement: Series Parallel 
Heater Voltage (ac/dc)  12.6 6.3 volts 
Heater Current    0.15 0.3 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate (Each unit)  
Grid to Cathode and Heater (Each unit)  
Plate to Cathode and Heater  

Unit No. 1 
1.7 
1.6 

0.46 

UnitNo.2 
1.7 
1.6 

0.34 
CLASS Ai AMPLIFIER (Each Unit) 

Maximum Ratings, (Design-Maximum Values:) 
Plate Voltage  330 max volts 
Plate Dissipation  1.2 max watts 
Grid Voltage: 

Negative-bias value  -55 max volts 
Positive-bias value  0 max volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200Bmax volts 

■The dc component must not exceed 100 volts. 
Equivalent Noise and Hum Voltage, (Reference to Grid, Each Unit):9 

Average Value  1.8 /tvolts rms 
• Measured in "true rms" units under the following conditions: Heater voltage (parallel connection), 
6.3 volts ac; center tap of heater transformer grounded; plate supply voltage, 250 volts dc; plate load 
resistor, 100000 ohms; cathode resistor, 2700 ohms bypassed by lOO-^f capacitor; grid resistor, 0 ohms; 
and amplifier covering frequency range between 25 and 10000 cps. 

HALF-WAVE VACUUM RECTIFIER H(^^C 

Novar type used as damper tube "~®([ ~L" 
1 2 A Yd in horizontal-deflection circuits of Zu ■—>- >, L 

Related type.: black-and-white television receivers. r^AjL/vJ LAS^ic 
6AY3,17AY3 Tube has controlled warm-up time for (y 0 

use in series-connected heater strings. ,c K 

Outline 17A, OUTLINES SECTION. Heater volts (ac/dc), 12.6; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater rating, this type is iden- 
tical with novar type 6AY3. HT( 

MEDIUM-MU TWIN TRIODE HT2(S^L|)PT| 

Miniature type used in the first KT2Q/f=i_ -SV?)07' 
IO A stages of high-gain audio-frequency ""jT"/ 
IA/A I / amplifiers where reduction of micro- 

phonics, leakage noise, and hum are 0*-— 
primary considerations. Outline 8B, PT2 HM 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. Each triode unit is independent of the other except for the 
common heater. Use of the 12.6-volt connection with an ac heater supply is not 
recommended for applications involving low hum. For typical operation as a 
resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER 
SECTION. 
Heater Arrangement: Series Parallel 
Heater Voltage (ac/dc)  12.6 6.3 volts 
Heater Current  0.15 0.3 ampere 
Amplification Factor (Each unit)*  44 
Plate Resistance (Each unit, approx.)*  25000 ohms 
Transconductance*  1750 jimhos 
* For plate volts, 250; grid volts, -4; plate ma., 3. 

CLASS Ai AMPLIFIER (Each Unit) 
Maximum Ratings (Design-Center Values): 
Plate Voltage  300 max volts 
Grid Voltage: 

Negative bias value  -50 max volts 
Positive bias value. ....     0 max volts 

J2AY7 

-50 max 
0 wax 
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Plate Dissipation  1.5 max watts 
Cathode Current  10 max ma 
Peak Heater-Cathode Voltage: 

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

HTl 
Ht2qJ^6)Pt' high-mu twin triode 

—^Y)©071 Miniature types used in direct- 12AZ7 
YIM,—, r—iljZ coupled cathode-drive rf amplifier cir- _ _ _ 

OTiYAj\yK^y®KTi cuits of vhf television tuners. Outline 12AZ/A 
8B, OUTLINES SECTION. Tubes re- 

PT2 Hm quire miniature nine-contact socket 
and may be mounted in any position. Heatervolts (ac/dc) :12.6 (series),6.3 (parallel); 
amperes, 0.225 (series), 0.45 (parallel); warm-up time (average), 12AZ7-A, 11 sec- 
onds. Type 12 AZ7 is a DISCONTINUED type listed for reference only. For charac- 
teristics, class A! amplifier, refer to miniature type 12AT7. 

Direct Interelectrode Capacitances (Approx.): SI 
Grid to Plate (Each unit)  
Grid to Cathode and Heater (Each unit)  i 

Plate to Cathode and Heater: 
Unit No.l  0, 
Unit No.2  0, A With external shield connected to cathode of unit under test. 

CLASS Ai AMPLIFIER (Each Unit) 

Without 
External 

Shield 
2 

2.6 

With 
External 
ShieldA 

1.9 
2.8 

Maximum Ratings: 
Plate Voltage  
Grid Voltage, Negative-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode... . 
Heater positive with respect to cathode.... 0 The dc component must not exceed 100 volts. 

Maximum Circuit Values (EachUnit): 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

12AZ7 12AZ7-A 
Design-Center Design-Maxi- 

Values mum Values Values 
300 max 

— 50 max 
2,5 max 
200 max 
200° max 

330 max 
— 55 max 
2.5 max 
200 max 
200omax 

0.25 max megohm 
1 max megohm 

>r3x LOW-MU TRIODE MM®( VrflXPp0 Miniature type having high per- "1QDA A 
fixMl—'I /a) veance used as vertical deflection am- IXD I/\ 

GW\Vt/[\J A-Yc plifier in television receivers. This type 
ClA Yl) has a controlled heater warm-up time 

for use in series-connected heater 
strings. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 12.6 (series), 
6.3(parallel); amperes, 0.3 (series), 0.6(parallel);warm-uptime(average),llseconds. 

CLASS Ai AMPLIFIER 
Maximum Ratings/ (Design-Center Values): 
Plate Voltage   550 max volts 
Grid Voltage, Negative-bias value  -50 max volts 
Plate Dissipation  5.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 

Characteristics: 
Plate Voltage  150 volts 
Grid Voltage  -17.5 volts 
Amplification Factor  6.5 
Plate Resistance (Approx.)  1030 ohms 

550 max 
-50 max 
5.5 max 
200 max 
200omax 
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Transconductance  
Plate Current  
Grid Voltage (Approx ) for plate current of 200 /ua. 
Plate Current for grid voltage of -23 volts  
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage# (Absolute Maximum)  
Peak Negative-Pulse Grid Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

0.47 max 
2.2 max 

550 max 
lOOOfmax 
-250 max 

105 max 
30 max 

5.5 max 
200 max 
200omax 

megohm 
megohms 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds, 
t Under no circumstances should this absolute value be exceeded. 0 The dc component must not exceed 100 volts. 

TRIODE—PENTODE c2p pt 

Glass octal type used as combined detector W " w g,p 
and rf or if amplifier in ac/dc receivers. Heater 

1volts (ac/dc), 12.6; amperes, 0.3. Characteristics Ve) of triode unit: plate volts, 90; grid volts, 0; I 
amplification factor, 90; plate resistance, 37000 
ohms; transconductance, 2400 jumhos; plate 
ma., 2.8. Characteristics of pentode unit: plate Kp(iTtT8) 
volts, 90; grid-No.2 volts, 90; grid-No.1 volts, vi/Cr 

3; plate resistance, 200000 ohms; transconductance, 1800 jumhos; plate ma., 7; grid-No.2 ma., 2. This is 
a DISCONTINUED type listed for reference only, H p 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf ampli- 

19 Ft A A fier in ac/dc standard broadcast re- fiV\ I I aDAAO ceivers, in FM receivers, and in other 
Related type.: wide-band, high-frequency applica- ' 
3BA6, 6BA6 tiong 0utline 7B( OUTLINES SEC- 01 

TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BA6. 

3; plate resistance, 200000 
a DISCONTINUED type 

12BA6 
Related types: 
3BA6, 6BA6 

TION. Heater volts 
type is identical with 

12BA7 
Related type: 

6BA7 

PENTAGRID CONVERTER 
Miniature type used as converter in ac/dc 

superheterodyne circuits especially those for the 
FM broadcast band. Outline 8D, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater rating, this type 
is identical with miniature type 6BA7. Type 
12BA7 is used principally for renewal purposes. 

12BD6 
Related type: 

6BD6 

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

radio receivers. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this type is 
identical with miniature type 6BD6. Type 
12BD6 is used principally for renewal purposes. 
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PENTAGRID CONVERTER 
Miniature type used as converter 

in ac/dc receivers for both standard 
broadcast and FM bands. Outline 7B, 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater ratings, this type is identical 
with miniature type 6BE6. 

12BE6 
Related types: 

3BE6, 6BE6 

PTWIN DIODE— 
MEDIUM-MU TRIODE 

Pdi Miniature type used as combined 1ORFA 
detector, amplifier, and avc tube lADFw 

>x primarily in automobile radio receiv- R,la,*<l 

ers operating from a 12-volt storage 6B':6 

battery. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BF6. 

MEDIUM-MU TWIN TRIODE 
KT2(3yfci_ _SV7)CT| Miniature types used as combined 1011147 

vertical deflection amplifiers and ver- IZDPI/ 
tical oscillators, and as horizontal de- 12BH7A 
flection oscillators, in television receiv- 

•Ta HM ers. Type 12BH7-A has a controlled 
heater warm-up time for use in series-connected heater strings. These types are also 
used in other applications including phase-inverter circuits and multivibrator cir- 
cuits. Outline 8D, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of the 
other except for the common heater. Type 12BH7 is a DISCONTINUED type 
listed for reference only. 
Heater Arrangement: Series Parallel 
Heater Voltage (ac/dc)  12.6 6.3 volts 
Heater Current  0.3 0.6 ampere 
Heater Warm-Up Time (Average) forl2BH7-A  ... — 11 seconds 
Direct Interelectrode Capacitances (Approx.): Unit No.l Unit No.Z 

Grid to Plate  2.6 2.6 pf 
Grid to Cathode and Heater  3.2 3.2 pf 
Plate to Cathode and Heater    0.5 0.4 Pf 
Plate of Unit No.l to Plate of Unit No.2  0.8 Pf 

CLASS A! AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values); 
Plate Voltage  300 n 
Grid Voltage: 

Negative-bias value  -50 i 
Positive-bias value  0 i 

Cathode Current  20 i 
Plate Dissipation: 

Each Plate  3.5 max 
Both Plates (Both units operating)  7 max 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 i 
Heater positive with respect to cathode  200a) 

■ The dc component must not exceed 100 volts. 
Characteristics: 
Plate Voltage  250 
Grid Voltage  -10.5 

200 max 
ZOOmmax 
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Amplification Factor   
Plate Resistance (Approx.)  
Transconductance  
Grid Voltage (Approx.) for plate current of 50pa. 
Plate Current  
Plate Current for grid voltage of -14 volts  
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

OSCILLATOR (Each Unit) 
For operation in a 525-line, SO-frame system 

0.25 max 
1.0 max 

megohm 
megohm 

Vertical Horizontal 
Maximum Ratings, (Design-Center Values): Deflection 

Oscillator 
Deflection 
Oscillator 

DC Plate Voltage  450 max volts Peak Negative-Pulse Grid Voltage  -600 max volts Peak Cathode Current    70 max 300 max ma Average Cathode Current  20 max ma Plate Dissipation: 
Each Plate  3.5 max watts Both Plates (Both units operating)  7 max watts Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts Heater positive with respect to cathode  200°max volts 

Maximum Circuit Values: 
Grid-Circuit Resistance     2.2 max 2.2 max megohms 

VERTICAL DEFLECTION AMPLIFIER (Each Unit) 
For opera/ion in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  450 max volts 
Peak Positive-Pulse Plate Voltage# (Absolute maximum)  1500emox volts 
Peak Negative-Pulse Grid Voltage  -250 max volts 
Peak Cathode Current  70 max ma 
Average Cathode Current  20 max ma Plate Dissipation: 

Each Plate  3.5 max watts 
Both Plates (Both units operating)  7 max watts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200omax volts 

Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
■ Under no circumstances should this absolute value be exceeded. 0 The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS EACH TRIODE UNIT 
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BEAM POWER TUBE 
h /^\ K Miniature type used in audio output stages 

of television and radio receivers employing I B 1/ P 
q. —/ . > r\/-\C| series-connected heater strings. Outline 8D, I xWIC j 

(jYI I rrt-U vy OUTLINES SECTION. Heater volts (»c/dc), _ 
I rp"*TrU^N 12.6; amperes, 0.6; warm-up time (average), 11 * 'VP®*1 

pVXr J®* seconds. Peak heater-cathode volts, 200 max. 6BK5, 25BK5 NC When the heater is positive with respect to the 
vi/ cathode, the dc component of the heater-cath- 

ode voltage must not exceed 100 volts. Except 
for heater and heater-cathode ratings, this type is identical with miniature type 6BK6. Type 12BK5 
is used principally for renewal purposes. 

6BK5, 25BK5 

H p REMOTE-CUTOFF PENTODE 
Q—-S Miniature type used as if and rf amplifier 

in automobile radio receivers operating from a 
(3/ l12-volt storage battery. Outline 7B, OUT- lOHI 

(V/TirEr^ ) LINES SECTION. Tube requires miniature I 
/tva yvr—seven-contact socket. Heater-voltage range 

G3^-AAi^jJy/^>'K (ac /dc), 10 to 15.9; amperes at 12.6 volts, 0.15. 15 Characteristics as class Ai amplifier: heater 
volts, 12.6; plate and grid-No.2 volts, 12.6 (30 
max); grid No.3 connected to cathode at socket; 

grid-No.1 volts, 0 max; grid-No.l resistor, 2.2 megohms, plate resistance (approx.), 0.5 megohm; trans- 
conductance, 1350 /mihos; plate ma., 1.35; grid-No.2 ma., 0.5; cathode ma., 20 max; peak heater-cathode 
volts, 30 max. This type is used principally for renewal purposes. 

Cz D Ci 

BEAM POWER TUBE 12BQ6GTB 
Glass octal type used as horizontal- / _ ^ . . _ 

deflection amplifler in television re- / |2CU6 
ceivers employing series-connected (ummI ivpm: 

nc k heater strings. Outline ISC, OUT- eBQ«Gn/6Cue: ubosotb, 
03 LINES SECTION. This type may be asBcwora/ascu* 

supplied with pin No.l omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
glass octal type 6BQ6-GTB/6CU6. 

h TWIN DIODE—HIGH-MU TRIODE 
Miniature type used as combined sync sep- 

pr» arator and horizontal phase detector in tele- w% ■%"V 
" f^^(S ' vision receivere. Outline 8B, OUTLINES SEC- llZ^SRkC J-J-r y TION. Tube requires miniature nine-contact 
r/A®) socket. Heater volts (ac/dc), 12.6 (series), 6.3 (parallel);amperes,0.225 (series),0.45 (parallel). 

15 For maximum ratings, characteristics, and curves 
Hm 0f triode unit, refer to type 12AT7. Maximum ratings of diode units (each unit): peak inverse 

plate volts, 300 max; peak plate ma., 60 max; peak heater-cathode volts, 200 max (the dc component 
must not exceed 100 volts). Type 12BR7 is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
"ry/y1 -t-[^2)P N ovar type used as damper tube in _ _ _ _ _ 

~f/ i—uL IT horizontal-deflection circuits of black- 12BSO 
p0C L/vl|y®ic and-white television receivers employ- Related type.- 

ing series-connected heater strings. ABS3 i/bss 
« k Outline 10D, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with novar type 6BS3. 
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SHARP-CUTOFF PENTODE 
Miniature type used as video amplifier in 

television receivers. Outline 8D, OUTLINES 
h SECTION. Tube requires miniature nine-con- 
I M tact socket. Heater volts (ac/dc), 12.6 (series), .~L..""^TrJ- 

6.3 (parallel);amperes,0.3 (series),0.6 (parallel). IS&G 
Maximum ratings as class Ai amplifier: plate 
volts, 300 max; grid-No.3 volts, 0 max; grid- V®/ 
No.2 volts, 175 max; grid-No.1 volts, -50 max; ^ 
plate dissipation, 6.25 max watts; grid-No.2 in- 

put, 1 max watt; peak heater-cathode volts, 200 max (the dc component must not exceed 100 volts). 
This type is used principally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER 

12BW4 Miniature type used in full-wave -^^®PD' 
Related type: power supplies having high dc out- (iUVy /#) 

6BW4 put current requirements. Outline 8D, NC^\i \/V\A^NC 

OUTLINES SECTION. Type 12BW4 pO~ ©k 
requires miniature nine-contact socket Pt>2 

and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes 0.45. It 
is especially important that this tube, like other power-handling tubes, be ad- 
equately ventilated. Except for heater ratings, this type is identical with miniature 
type 6BW4. 

SHARP-CUTOFF PENTODE s 

"l 1Dv"7 Miniature types used as video l*DY/ amplifier in television receivers. Type (TjOi/2"' m/a) 
10PV7A 12BY7-A has a controlled heater 2 

I / r\ warm-up time for use in series-con- U c,3 

nected heater strings. Outline 8D, is 
OUTLINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Type 12BY7 is a DISCONTINUED type listed for 
reference only. 

Heater Arrangement: Series 
Heater Voltage (ac/dc)   12.6 
Heater Current  0.3 
Heater Warm-Up Time (Average) for 12BY7-A  — 
Direct Interelectrode Capacitances: 

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

CLASS At AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Supply Voltage    
Grid-No.3 (suppressor-grid) Voltage, Positive value  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Supply Voltage  
Grid No.3  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor.  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 20 

Parallel 
6.3 volts 
0.6 ampere 

11 seconds 
0.063 pf 10.2 pf 3.5 pf 

330 max volts 
0 max volts 

190 max volts 
-55 max volts 

0 max volts 
1.2 max watts 
6.5 max watts 
200 max 
200omax 

  250 volts 
Connected to cathode at socket 
  180 volts 
  100 ohms 
  93000 ohms 
  11000 Mmhos 
  26 ma 
  5.75 ma 
  -11.6 volts 
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Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation   

The dc component must not exceed 100 volts. 
0.25 max megohm 

1 max megohm 

AVERAGE PLATE CHARACTERISTICS 
type 12BY7-A Ef = 12.6 VOLTS SERIES HEATER ARRANOEMENT. CRIO N«3 AND INTERNAL SHIELD- CONNECTED TO CATHODE AT SOCKET. GRID-NtZ VOLTS = 180 

GRI0-N1 I VOLTS EC| = 0 

riSBBBSBS 

Eggi— !== 
300 400 PLATE VOLTS 

SEMIREMOTE-CUTOFF PENTODE 

12BZ6 
Related types: 

3BZ6, 4BZ6, 6BZ6 

zzz^^ Miniature type used in gain-con- 
-iV trolled video if stages of television 

yWg, receivers. Outline 7B, OUTLINES 
is SECTION. Tube requires miniature 

01 seven-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, this type is identical with miniature type 6BZ6. 

Ht, 
HT*(3L£Lr?fT| HIGH-MU TWIN TRIODE 

OTi 

I Miniature type used in sync-sepa- 
rator and sync-amplifier circuits of 

'kti television receivers. This tube is also 
^ ^ used in clipping circuits and in general- 
2 HM purpose audio amplifier applications. 

Outline 8D, OUTLINES SECTION. Tube requires miniature 
and may be mounted in any position. Heater volts (ae/dc), 12 
allel); amperes, 0.3 (series), 0.6 (parallel). 

CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Cenier Values): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  

12BZ7 

nine-contact socket 
.6 (series), 6.3 (par- 

Positive-bias value  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  

300 max volts 
-50 max volts 

0 max volts 
1.5 max watts 
180 max volts 
180 max volts 

250 volts 
-2 volts 

100 
31800 ohms 

3200 jimhos 
2.6 ma 
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Maximum Circuit Value: 
Grid-Circuit Resistance: 

For contact-potential-bias operation. 

12C5 

12C8 

JV C Miniature type used in the audio output 
stages of television receivers. This type has a —^TAXSyGa 

Reloted types: controlled heater warm-up time for use in series- |\_ \ j 
6CA5, 25CA5 connected heater strings. Outline 7C, OUT- /jVT nTH 

LINES SECTION. Tube requires miniature cr~^v 
seven-contact socket. Heatervolts (ac/dc), 12.6; T — 
amperes, 0.6; warm-up time (average), 11 sec- 
onds. Peak heater-cathode volts: heater nega- 

tive with respect to cathode, 300 max (the dc component must not exceed 200 volts); heater positive 
with respect to cathode, 200 max (the dc component must not exceed 1C0 volts). Except for heater and 
heater-cathode ratings, this type is identical with miniature type 6CA5. 

Refer to type 12CU5/12C5 

TWIN DIODE— 
SEMIREMOTE-CUTOFF PENTODE 

Metal type used as combined detector, 
amplifier, and avc tube in ac/dc receivers. Out- 
line 3, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is identical with metal type 
6B8. Type 12C8 is used principally for renewal 
purposes. 

BEAM POWER TUBE 

6 max megohms 

REMOTE-CUTOFF PENTODE 
Miniature type used as if amplifier in auto- V/ ~ st? 

mobile radio receivers operating from a 12-volt fsj yS,—- 
1C storage battery. Outline 7C, OUTLINES SEC- 

TION. Tube requires miniature seven-contact IV. .ZIZZrA I 
socket. Heater-voltage range (ac/dc), 10 to 15.9; /JVA yyj jT^) 
amperes at 12.6 volts, 0.45. Characteristics as Cr'^Oi  ■JJ 
class Ai amplifier: heater volts, 12.6; plate and /1 \ "■ 
grid-No.2 volts, 12.6 (16 max); grid-No.l volts 
0 max; grid-No.l resistor (bypassed), 2.2 meg- 

ohms; plate resistance (approx.), 0.04 megohm; transconductance, 3800 jumhos; plate ma.f 4.5; grid- 
No.2 ma., 3.5; peak heater-cathode volts, 16 max. This type is used principally for renewal purposes. 

DIODE— %) gfo 
REMOTE-CUTOFF PENTODE 

_ m Miniature type used as combined (\ zzzk 
IZCRO detector and audio amplifier in auto- 

mobile and ac-operated radio receiv- PD 0ip 
ers. The diode unit is used as an AM 
detector, and the pentode unit as an G3p 

automatic-volume-controlled audio amplifier. Outline 7B, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this type is 
identical with miniature type 6CR6. 

12CT8 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used in television receivers 

employing series-connected heater strings. Pen- 
tode unit is used as video amplifier; triode unit 
is used in sweep-oscillator sync-amplifier, sync- 
separator, and sync-clipper circuits. Outline 8D, 
OUTLINES SECTION. Tube requires mini- 
ature nine-contact socket. Heater volts (ac/dc), 
12.6; amperes, 0.3; warm-up time (average), 11 
seconds. Characteristics of triode unit as class 
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Ai amplifier: plate supply volts, 150 (300 max); cathode-bias resistor, 150 ohms; amplification factor, 
40; plate resistance (approx.), 8200 ohms; transconductance, 4900 /rnihos; plate ma., 9; plate dissipa- 
tion, 2.5 max watts. Pentode unit: plate supply volts, 200 (300 max); grid-No.2 supply volts, 125 (300 
max); cathode-bias resistor, 82 ohms; plate resistance (approx.), 0.15 megohm; transconductance, 7000 
jumhos; plate ma., 15; grid-No.2 ma., 3.4; plate dissipation, 2.75 max watts; grid-No.2 input, 0.9 max 
watt. Peak heater-cathode volts, 200 max (the dc component must not exceed 100 volts when heater is 
positive with respect to cathode). This type is used principally for renewal purposes. 

#BEAM POWER TUBE lOri 
02 Miniature type used in the audio IX 3 

output stage of television receivers em- /| e\ ^ jp 
ploying series-connected heater strings. / lAVrfJ 
Outline 7C, OUTLINES SECTION. 

03 Heater volts (ac/dc), 12.6; amperes, 
0.6; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6CU5. 

Refer fe type 12BQ6-GBT/12CU6 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf amplifier in low 

h(3Y \ B+ voltage automobile radio receivers operat- 
ing directly from 12-volt storage-battery sys- 

IV tems. Outline 7B, OUTLINES SUCTION. Tube l^t/\0 
f requiresminiatureseven-contactsocket.Heater- 

voltage range (ac/dc), 10 to 15.9; amperes at 
(^J) 12.6 volts, 0.15. Characteristics as class Ai am- 

plifier: heater volts, 12.6; plate and grid-No.2 
volts, 12.6 (33 max); grid No.3 connected to 

cathode at socket; grid-No.1 volts, 0 max; grid-No.l resistor (bypassed), 2.2 megohms; plate resistance 
(approx.), 0.04 megohm; transconductance, 3100 jimhos; plate ma., 3; grid-No.2 ma., 1.4; peak heater- 
cathode volts, 30 max. This type is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
\ Glass octal type used as damper 

^r—1 JL-. diode in horizontal-deflection circuits 12D4 
|
CW\<^-^A--'h of television receivers employing senes- 

0-*7e) connected heater strings. Outline 14C, 
lc H OUTLINES SECTION. Tube re- 

quires octal socket and may be mounted in any position. Socket terminals 1, 2, 4, 
and 6 should not be used as tie points. This type may be supplied with pin 1 omit- 
ted. It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time 
(average), 11 seconds. 

DAMPER SERVICE 
For operah'on in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage#  4400 max volts 
Peak Plate Current  900 max ma 
DC Plate Current  155 max ma . 
Plate Dissipation  5.5 max watts 
Peak Heater-Cathode Voltage: Heater negative with respect to cathode#  4400 *max volts 

Heater positive with respect to cathode  300"max volts 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. A The dc component must not exceed 900 volts. 
■ The dc component must not exceed 100 volts. 
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BEAM POWER TUBE c 

Miniature type used as vertical- 
lOf^DC deflection-amplifier tube in television -I YTr:^y J J I.4UD& receivers employing series-connected /\yyASJ'c 

heater strings. Outline 8D, OUT- (jX ® 
LINES SECTION, except all vertical 02 p 

dimensions of this type are 1/8 inch greater. Tube requires miniature nine-contact 
socket and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 
0.6; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  300 max volts 
Grid-No.2 (screen-grid) Voltage  150 max volts 
Grid-No.2 Input  1.25 max watts 
Plate Dissipation  10 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200 •max volts 

Typical Operation: 
Plate Supply Voltage  200 volts 
Grid-No.2 Supply Voltage  125 volts 
Cathode-Bias Resistor  180 ohms 
Peak AF Grid-No. 1 Voltage  8.5 volts 
Zero-Signal Plate Current  46 ma 
Maximum-Signal Plate Current  47 ma 
Zero-Signal Grid-No.2 Current  2.2 ma 
Maximum-Signal Grid-No.2 Current  8.5 ma 
Plate Resistance (Approx.)  28000 ohms 
Transconductance  8000 Mtnhos 
Load Resistance  4000 ohms 
Total Harmonic Distortion  10 percent 
Maximum-Signal Power Output  3.8 watts 
Maximum Circuit Values: 
Grid-No. 1 Circuit Resistance: 

For fixed-bias operation     0.1 max megohm 
For cathode-bias operation  2.2 max megohms 

VERTICAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  300 max volts 
Peak Positive-Pulse Plate Voltage (Absolute Maximum)4  2000Bmax volts 
DC Grid-No.2 (screen-grid) Voltage  150 max volts Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  —250 max volts 
Peak Cathode Current  200 max ma 
Average Cathode Current  55 max ma 
Grid-N 0.2 I nput  1.25 max watts 
Plate Dissipation  10 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200#max volts 

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

For fixed-bias operation  0.1 max megohm 
For cathode-bias operation  2.2 max megohms 

* The dc component must not exceed 100 volts. A 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 maximum value be exceeded. 

300 max volts 
150 max volts 

1.25 max watts 
10 max watts 

200 max volts 
200 •max volts 

200 volts 
125 volts 
180 ohms 
8.5 volts 

46 ma 
47 ma 

2.2 ma 
8.5 ma 

28000 ohms 
8000 Mtnhos 
4000 ohms 

10 per cent 
3.8 watts 

0.1 max megohm 
2.2 max megohms 

300 max volts 
2000 "max volts 

150 max volts 
—250 max volts 

200 max ma 
55 max ma 

1.25 max watts 
10 max watts 

200 max volts 
200#max volts 

0.1 max megohm 
2.2 max megohms 

DIODE— h 
REMOTE-CUTOFF PENTODE 
Miniature type used in automobile radio Pn/ryZfr-i /\/t>.03p 

receivers; pentode unit is used as rf or if am-  \Zs ,s 

Plifier- Outline 8B, OUTLINES SECTION. Jll 1 J ljF"K Tube requires miniature nine-contact socket. ^(Tstr VvT) XT)- ■ Heater-voltage range (ac/dc), 10 to 15.9; am- 
peres at 12.6 volts, 0.2. Characteristics of pen- 
tode unit as class Ai amplifier: heater volts, Cjp 
12.6; plate and grid-No.2 volts, 12.6 (30 max); 

grid No.3 connected to cathode at socket; grid-No.1 volts (developed across 2.2-megohm resistor), 
-0.8; plate resistance (approx.), 0.3 megohm; transconductance, 1500 pmhos; plate ma., 1.3; grid-No.2 
ma., 0.5; cathode ma., 20 max; peak heater-cathode volts, 30 max. Maximum diode plate ma., 5; tube 
voltage drop for plate current of 20 ma., 5 volts. This type is used principally for renewal purposes. 
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SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 

fier tube in television receivers. Out- 
line 7B, OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater ratings, this type 
is identical with miniature type 6DK6. 

12DK6 
Related types: 
3DK6, 6DK6 

H TWIN DIODE — POWER TETRODE 
*1^ Miniature type used as combined detector, 

avc and power amplifier in low B+volt- age automobile radio receivers operating from m 
lll'^ 12-volt storage-battery systems. Outline 8D, 

A«) OUTLINES SECTION. Tube requires minia- ture nine-contact socket. Heater-voltage range 
(ac/dc), 10 to 15.9; amperes at 12.6 volts, 0.5. 

Cjj-^ p Typical operation of tetrode unit as class Ai 1 amplifier: heater volts, 12.6; plate and grid- 
No.2 volts, 12.6 (30 max); grid-No.1 resistor, 15 megohms; peak af grid-No.l volts (from 0.2-megohm 
signal source), 1.4; plate ma., 6 (zero-signal), 2.5 (maximum-signal); load resistance, 3500 ohms; maxi- 
mum-signal power output, 10 milliwatts; plate dissipation, 0.5 max watt; peak heater-cathode volts, 
30 max. Diode characteristics (each unit); heater volts, 12.6; plate volts, 10; plate ma., 1. This type is 
used principally for renewal purposes. 

H TWIN DIODE-POWER TETRODE 
*1-^ (a) y^fTR Miniature type used as combined detector 

and power amplifier driver in low B+ voltage a 
automobile radio receivers operating directly H 

Mfti™ from 12-volt storage-battery systems. Outline 
8D, OUTLINES SECTION. Tube requires 

Kt>£ miniature nine-contact socket. Heater-voltage 
qV--—range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 

P0_ p0i 0.55. Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate volts, 12.6 (30 

max); grid-No.2 (control-grid) volts (obtained by rectification through a 2.2-megohm resistor), -2 
(-20 max); peak af grid-No.2 volts (obtained from 0.1-megohm source), 2.5; grid-No.l (space-charge- 
grid) volts, 12.6 (16 absolute max); plate ma., 40 (zero-signal), 8 (maximum signal); grid-No.l ma., 75; 
load resistance, 800 ohms; maximum-signal power output, 40 milliwatts. Characteristics: plate, heater, 
and grid-No.l volts, 12.6; grid-No.2 volts, -0.5; plate resistance (approx.), 480 ohms; transconductance 
(grid No.2 to plate), 15000 pmhos; amplification factor (grid No.2 to plate), 7.2. Maximum diode plate 
ma.(each unit), 5. Peak heater-cathode volts, 30 max. This type is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
N Glass octal type used as damper _ _ _ _ . . 

_l 1 L tube in horizontal-deflection circuits of 12DfVl4 
television receivers employing series- Related types: 
connected heater strings. Outline 14F, 6DM4,17DM4 

h OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
rating, this type is identical with glass octal type 6DM4. 

NC /rr^ beam power tube 
d/ [rrr \\ Glass octal types used as horizon- 12DQ6A 
J pEqj j_ tal-deflection-amplifier tubes in tele- - — 
hvision receivers employing series-con- 12DQOD 

nectedheaterstrings.Outline21,OUT- Related types: 
nc k LINES SECTION. Heater volts 6DQ6A, 6DQ6B, 

03 (ac/dc), 12.6; amperes, 0.6; warm-up 17DQ6A, 17DQ6B 
time (average), 11 seconds. Except for heater ratings, these types are identical with 
glass octal types 6DQ6-A and 6DQ6-B, respectively. 

393 



RCA Receiving Tube Manual 

POWER PENTODE H 
Miniature type used as video-output-am- 

plifier tube in television receivers employing _ >rz^fx 
series-connected heater strings. Outline 8D, 

_ OUTLINES SECTION. Tube requires mini- [till pi 
1 ^ PI C J g ature nine-contact socket. Heater volts (ac/dc), / MTa^ 

12.6 (series), 6.3 (parallel); amperes, 0.3 (series), Or-^AAjf^N / l/wog 
0.6 (parallel); warm-up time (average), 11 sec- 
onds. Characteristics as class Ai amplifier: plate ^3 
supply volts,200 (330 max); grid-No.3 connected 'S 
to cathode at socket; grid-No.2 supply volts, 

125 (330 max); cathode-bias resistor, 68 ohms; plate resistance (approx.), 53000 ohms; transconduct- 
ance, 10500 umhos; plate ma., 26; grid-No.2 ma., 5.6; plate dissipation, 6.5 max watts; grid-No.2 in- 
put, 1.1 max watt; peak heater-cathode volts, 200 max (the dc component must not exceed 100 volts 
when heater is positive with respect to cathode). This type is used principally for renewal purposes. 

TWIN DIODE-POWER TETRODE h 
Miniature types used as combined detec- 

tors and power-amplifier drivers in low B+volt- 
I y IJ jX age automobile radio receivers operating di- (3W— 

rectly froml2-volt storage-battery systems.Out- Or--" III 
10r\C7A line 8D' OUTLINES SECTION. Tubes re- IXL/3/ rK quire miniature nine-contact socket. Heater K 

voltage range (ac/dc), 10 to 15.9; amperes at ""sS/p 
12.6 volts, 0.4. Maximum ratings of tetrode unit 02 ^ 
as audio driver: plate and grid-No.2 (control- 

grid) volts, 16 max; grid-No.1 (space-charge-grid) volts, -16 max; peak heater-cathode volts, 16 max. 
Characteristics and typical operation with grid-No.2-resistor bias, refer to type 12DL8. Maximum 
diode plate ma. (each unit), 5. Type 12DS7-A is a DISCONTINUED type listed for reference only. 
Type 12DS7 is used principally for renewal purposes. 

BEAM POWER TUBE 
« r\ [NT c Miniature type used as vertical- G'©^]^rIlj©K'G3 

I XL/I 3 deflection-amplifier tube in television , luTT""!] 
Related type: receivers employing series-connected NC©\\C^\ 

6DT5 heater strings. Outline 8D, OUTLINES (tj  
SECTION. Heater volts (ac/dc), 12.6; p 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with type 6I)T5. 

HIGH-MU TWIN TRIODE 

_____ Miniature type used as push-pull _y(2'Tl 

IxDIo rf amplifier and as combined oscillator —TJ_ 
Related type: and mixer in FM tuners. Also useful 

6DT8 in a wide variety of applications in p (jj" ©|S 
radio and television receivers. Outline Tz 

8B, OUTLINES SECTION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, interelectrode capacitances, and basing arrangement, this type is 
identical with miniature type 12AT7. Except for heating ratings, type 12DT8 is 
identical with miniature type 6DT8. 

12DU7 

TWIN-DIODE—POWER TETRODE 
Miniature type used as combined detector, 

avc, and power-amplifier driver in low B+volt- 
age automobile radio receivers operating di- 
rectly froml2-volt storage-battery systems.Out- 
line 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket. Heater-voltage 
range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 
0.25. Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate and grid-No.2 
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volts, 12.6 (16 max); grid-No.1 voltage obtained by rectification through 2.2-megohm resistor; peak af 
grid-No.l volts, 2.2; load resistance, 2700 ohms; maximum-signal power output, 25 milliwatts. Maxi- 
mum diode plate ma. (each unit), 1. Peak heater-cathode volts, 16 max. This type is used principally 
for renewal purposes. 

H TWIN DIODE—POWER TETRODE 
V^Yc^>TR Miniature type used as combined detector and power-amplifier driver in low B+ voltage 

G|tr(3W ' r--r^y7^G»Trtautomobile radio receivers operating directly 
11 from 12-volt storage-battery systems. Outline TOl^V/O 

K 8D, OUTLINES SECTION. Tube requires I MM V O T^V miniature nine-contact socket. Heater-voltage 
0^- (9) is ? range (ac /dc), 10 to 15.9; amperes at 12.6 volts, pD2 pD| 0.375. Typical operation of tetrode unit as audio 

driver: heater volts, 12.6; plate and grid-No.l 
(space-charge-grid) supply volts, 12.6 (16 max); grid-No.2 resistor, 4.7 megohms; cathode-bias resistor, 
18 ohms; peak af grid-No.2 supply volts (obtained from 0.3-megohm signal source), 1.2; plate resistance 
(approx.), 900 ohms; transconductance (grid No.2 to plate), 8500 /xmhos; amplification factor (grid No.2 
to plate), 7.6; indicated-signal plate ma., 6.8; grid-No.l ma., 54; load resistance, 1250 ohms; indicated- 
signal power output, 5 milliwatts. Maximum diode plate ma. (each unit), 5. Peak heater-cathode volts, 
16 max. This type is used principally for renewal purposes. 

0^^) DUAL TRIODE 
KT2(5Vfn=i—qyz)GT' Miniature type containing high- - — — 

"".0"^ mu anc* medium-mu triodes; used as 12DW7 amplifier and phase inverter in audio 
(jj——equipment. Outline 8B, OUTLINES 

PT2 hm SECTION. Tube requires miniature 
nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
12.6 (series), 6.3 (parallel); amperes, 0.15 (series), 0.3 (parallel). 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Positive-bias value  

Cathode Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

I7«t< No.l Unit No.2 
330 max 330 max 

22 max 
3.3 max 

200 max 
200° max 

200 max 
20Qomax 

Characteristics: Unit No.l Unit No.2 
Plate Voltage  100 250 100 250 volts 
Grid Voltage  -1 -2 0 -8.5 volts 
Amplification Factor  100 100 20 17 
Plate Resistance (Approx.)  80000 62500 6500 770© ohms 
Transconductance  1250 1600 3100 2200 imhoe 
Plate Current  0.5 1.2 11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 jua - - - -24 volts 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  0 The dc component must not exceed 100 volts. 

Unit No.l 
0.25 max 

1 max 
Unit No.2 
0.25 max megohm 

1 max megohm 
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MEDIUM-MU TRIODE— 
REMOTE-CUTOFF TETRODE H « 
Miniature type used in low B+ voltage 

A automobile radio receivers operating directly g2tr J 2D 1 w from 12-volt storage-battery systems. The tet- ^rl^z i—yYZ) 
rode unit is used for relay service in a signal- —  Inl-s 
seeker. Outline 8B, OUTLINES SECTION. KTRC£}^r^~/7® Py 
Tube requires miniature nine-contact socket. 
Heater-voltage range (ac/dc), 10 to 15.9; am- g \D 
peres at 12.6 volts, 0.35. Characteristics as class lTR Gt 

Ai amplifier: heater volts, 12.6; plate and grid- 
No.2 (pentode unit) volts, 12.6 (16 max); grid volts (triode unit), 0; grid-No.l resistor (pentode unit), 
2.2 megohms; amplification factor (triode unit), 20; plate resistance (apprcx.), 10000 ohms (triode unit), 
5000 ohms (tetrode unit); transconductance, 2000 /imhos (triode unit), 6000 jtmhos (tetrode unit); 
plate ma., 1.2 (triode unit), 14 (tetrode unit); grid-No.2 ma. (tetrode unit), 2; peak heater-cathode volts, 
16 max. This type is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Miniature type used as rf and if l\Azzz^] 

amplifier in low B+ voltage automo- fiVx 75^-^ 
bile radio receivers operating directly 
from 12-volt storage-battery systems. 1 

Outline 7B, OUTLINES SECTION. Gl 

Tube requires miniature seven-contact socket and may be mounted in any position. 
Heater-Voltage Range (ac/dc) • 10.0 to 15.9 volts 
Heater Current (Approx.) at 12.6 volts  0.19 ampere 
Direct Interelectrode Capacitances: 

Grid No.l to Plate  0.05 max pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 9.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield  4 pf 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Peak Heater-Cathode Voltage: 

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

Characteristics with 12.6 Volts on Heater: 
Plate Voltage  
Grid No.3  

  12.6 volts 
. Connected to cathode at socket 

AVERAGE CHARACTERISTICS 
f.ftlD-NAI VOLTS ECl'O I 

TYPE I2DZ6 E^=I2.6 VOLTS GRID N«3 AND INTERNAL SHIELD CONNECTED TO CATHODE AT SOCKET. ' GRID —N*2 V0LTS=l2.b 
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Grid-No 2 Voltage  
Grid-No.1 Supply Voltage  
Grid-No.l Resistor (Bypassed)  
Grid-No.3 Resistor (Bypassed)  
Plate Resistance (Approx.)  
Transconduetance  
Grids No.l and No.3 Supply Voltage (Approx.) for transconduetance, grid 

No.l to plate, of 10 Atmhos   
Plate Current  
Grid-No.2 Current  

volts 
volts 

megohms 
megohms 

ohms 
Mmhos 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  10 max megohms 
Grid-No.3-Circuit Resistance  10 max megohms 
*For longest life, it is recommended that the heater be operated within the voltage range of 11 to 14 volts. 

" p REMOTE-CUTOFF PENTODE 
Sr ""Jk/ Miniature type used as rf amplifier in low 

| voltage automobile radio receivers operat- 
^I ing directly from 12-volt storage-battery sys- IOC JL. 

(V tems'0utIine7B'0UTLINESSECTI0N,Tube IaC/KO 
requires miniature seven-contact socket. Heater- 

,1 voltage range (ac/dc), 10 to 15.9; amperes at 
(TJ 12.6 volts, 0.19. Characteristics as class Ai am- Gi plifier: heater volts, 12.6; plate and grid-No.2 

volts, 12.6 (16 max); grid No.3 connected to 
cathode at socket; grid-No.l resistor (bypassed), 10 megohms; plate resistance (approx.), 32000 ohms; 
transconduetance, 3800 /xmhos; plate ma., 3.2; grid-No.2 ma., 1.4; peak heater-cathode volts, 16 max. 
This type is used principally for renewal purposes. 

MEDIUM-MU TRIODE— 
SEMIREMOTE-CUTOFF PENTODE 

pp i Miniature type used as combined vhf oscil- 
/-sGgp lat<:>r and mixer in low B+ voltage automobile (J/ radio receivers operating directly from 12-volt 
) Kp storage-battery systems. Outline 8B, OUT- 
(^G3p LINES SECTION. Tube requires miniature 

12EC8 

IS nine-contact socket. Heater-voltage range 
(ac /dc), 10 to 15.9; amperes at 12.6 volts, 0.225. p Characteristics as class Ai amplifier: heater 
volts, 12.6; plate and grid-No.2 (pentode unit) 

volts, 12.6 (16 max); grid-No.l supply volts, 0; grid-No.l resistor, 4700 ohms (triode unit), 33000 ohms 
(pentode unit); amplification factor (triode unit), 25; plate resistance (approx.), 6000 ohms (triode 
unit), 0.75 megohm (pentode unit); transconduetance, 4700 /xmhos (triode unit), 2000 jumhos (pentode 
unit); plate ma., 2.4 (triode unit), 0.66 (pentode unit); grid-No.2 ma. (pentode unit), 0.28; peak heater- 
cathode volts, 16 max. This type is used principally for renewal purposes. 

beam power tube 
Miniature type used as audio-out- 1 ry C 

jh) Put amplifier in radio and television Gf \o^J/ p receivers employing series-connected 
heater strings. Outline 13, OUTLINES 

g3 SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. Heater volts (ac/dc), 
12.6; amperes, 0.45; warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max volts 
Gkid-No.2 (screen-grid) Voltage  150 max volts 
Grid-No.2 Input  1.5 max watts 
Plate Dissipation  6.25 max watts 

150 max 
150 max 
1.5 max 

6.25 max 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistsnce  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

* The dc component must not exceed 200 volts. 
" The dc component must not exceed 100 volts. 

300*tnax 
200mmax 

110 125 volts 
110 125 volts 
-4 -4.5 volts 

4 4.5 volts 
32 37 ma 
31 36 ma 

4 7 ma 
8 11 ma 

14000 14000 ohms 
8100 8500 pmhos 
4500 4500 ohms 

5 5 per cent 
1.1 1.5 watts 

0.1 max megohm 
0.5 max megohm 

PENTAGRID AMPLIFIER 
Miniature type used as rf amplifier in low "/"C 

B-|- voltage automobile radio receivers oper- y&)// 
ating directly from 12-volt storage-battery sys- l\\ 

T O A tem8,0utline 7B» OUTLINES SECTION. Tube ^\\ lEiSnXL I dBB:C wur'V requiresminiatureseven-contactsocket. Heater- 
voltage range (ac /dc), 10 to 15.9; amperes at GS n 
12.6 volts, 0.15. Characteristics as class Ai am- Ay 
plifier: heater volts, 12.6; plate and grids-No.2- 
and-No.4 volts, 12.6 (16 max); grid No.3 con- 

nected to grid-No. 1 through 0.1-megohm resistor; grid-No.1 volts (developed across 2.2-megohm resis- 
tor), -0.6; plate resistance (approx.), 0.15 megohm; transconductance (grid No.3 to plate), 800 /xmhos; 
plate ma., 0.55;grids-No.2-and-No.4 ma., 2.8; cathode ma., 20 mcx; peak heater-cathode volts, 16 max. 
This type is used principally for renewal purposes. 

POWER PENTODE 

C Miniature type used in the audio :;;u^pG2 

IZCnd output stage of radio and television rvC 'S.? 
Related iyp*>: receivers employing series-connected / 

4EH5, JSfHS, 50EH5 heater strings. Outline 7C, OUTLINES 
SECTION. Heater volts (ac/dc), G3 

12.6; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode 
voltage when the heater is negative with respect to the cathode, 300 max volts. 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6EH5. 

REMOTE-CUTOFF PENTODE H P 
Miniature type used as if and rf amplifier (4) fj) 

in low B+ voltage automobile radio receivers f ^ 
M operating directly from 12-volt storage-battery (ay 1 jfb) 2 

IZCKO systems. Outline 7B, OUTLINES SECTION. [\AzZZ^\ Tube requires miniature seven-contact socket. /-^vl /— 
Heater-voltage range (ac/dc), 10 to 15.9; am- r.?(£A.\L^\| Ajj* 
peres at 12.6 volts, 0.19. Characteristics as class is ^ 
At amplifier: heater volts, 12.6; plate and grid- Cl/ 
No.2 volts, 12.6 (16 max); grid No.3 connected ^ 

to cathode at socket; grid-No.l supply volts, 0 max; grid-No.l resistor (bypassed), 2.2 megohms; plate 
resista&ce (approx.), 0.05 megohm; transconductance, 4200 /*mhos; plate ma., 4; grid-No.2 ma., 1.7; 
peak heater-cathode volts, 16 max. This type is used principally for renewal purposes. 

12EK6 
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# TWIN-DIODE—HIGH-MU TRIODE 
Miniature type used as combined detector 

"0, and audio-amplifier tube in low B-b voltage 
automobile-radio receivers operating directly 
from 12-volt storage-battery systems. Outline lOEl ^ 

K 7B, OUTLINES SECTION. Tube requires I^ZELO 
miniature seven-contact socket. Heater-voltage 
range (ac /dc), 10 to 15.9; amperes at 12.6 volts, 

Gt 0.15. Characteristics of triode unit as class Ai 
amplifier: heater volts, 12.6; plate volts, 12.6 

(30 max); grid volts, 0; amplification factor, 55; plate resistance (approx.), 45000 ohms; transconduc- 
tance, 1200 pmhos; plate ma., 0.75; cathode ma., 20 max; peak heater-cathode volts, 30 max. Maximum 
diode plate ma; (each unit), 1. This type is used principally for renewal purposes. 

« p DIODE-POWER TETRODE 
H (s) (aY^^JV) Miniature type used as combined detector 

£ IC and driver for transistorized power output stage 
in low voltage automobile-radio receivers 12EM6 I rZZZ L^. operating directly from 12-volt storage-battery 

r l/slb aDiC systems. Outline 8D, OUTLINES SECTION. 
Heater voltage range (ac/dc), 10.0 to 15.9; 

GCl/ " vij, amperes (approx.) at 12.6 volts, 0.5. Charac- TR 0 teristics for tetrode unit: plate resistance (ap- 
prox.), 4000 ohms; transconductance, 5000 

Mmhos; plate and grid-No.2 volts, 12.6; grid-No.1 resistor (bypassed), 2.2 megohms; plate ma., 6; 
grid-No.2 ma., 1. Maximum ratings, tetrode unit: plate and grid-No.2 volts, 30 max; plate dissipation, 
0.5 max watts; peak heater-cathode volts, 30 max. Maximum ratings, tetrode unit: plate ma., 10 max. 
Tube requires miniature nine-contact socket and may be operated in any position. Type 12EM6 is a 
DISCONTINUED type listed for reference only. 

cj, ^ BEAM POWER TUBE 
j/ ~ V/ Glass octal type used as vertical-deflection- 

VX amplifier tube in television receivers employing 
LlZIn \ series-connected heater strings. Outline 14C, 

I L OUTLINES SECTION. Tube requires octal l^tNO 
socket. This tube may be supplied with pin H Vw H No.l omitted. Heater volts (ac/dc), 12.6; am- 

(T) ■ (8)k peres, 0.6; warm-up time (average), 11 seconds. NC Characteristics as class Ai amplifier: plate volts, 
200; grid-No.2 volts, 110; grid-No.1 volts, -9.5; 

plate resistance (approx.), 28000 ohms; transconductance, 8000 jumhos. Maximum ratings as vertical 
deflection amplifier (for operation in a 525-line, 30-frame system): dc plate volts, 300 max; peak positive- 
pulse plate volts, 1200 max; dc grid-No.2 volts, 150 max; peak negative-pulse grid-No.l volts, -250 max; 
cathode ma., 175 (peak), 50 (average); plate dissipation, 7 max watts; grid-No.2 input, 1.25 max watts; 
peak heater-cathode volts: heater negative with respect to cathode, 300 max (the dc component must 
not exceed 200 volts), heater positive with respect to cathode, 200 max (the dc component must not ex- 
ceed 100 volts). This type is used principally for renewal purposes. 

H DIODE— 
H(4V^©2p remote-cutoff pentode 

k(T/ /ztz J^®Pp Miniature type used as combined 10ESN7 
ZlNJjgHEq. L if amplifier and AM detector in AM | ^ tvjf/ 

Cip€a/oc!/\ and AM/FM radio receivers. Outline Related typec 
8D, OUTLINES SECTION. Tube re- «ar, J0EQ7 

G3p ls quires miniature nine-contact socket 
and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater ratings, this type is identical with miniature type 6EQ7. 
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12F5GT 
Related type: 

6F5GT 

HIGH-MU TRIODE 
Glass octal type used in resistance-coupled 

amplifier circuits of ac /dc receivers. Outline 15A, 
OUTLINES SECTION. This type may be sup- 
plied with pin No.l omitted. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is identical with glass-octal 
type 6F5-GT. Type 12F5-GT is a DISCON- 
TINUED type listed for reference only. 

TWIN DIODE— 
REMOTE-CUTOFF PENTODE /t © ^Po, 
Miniature type used as combined detector 

lOCQ and af voltage amplifier in low B-f voltage 
■ " automobile radio receivers operating directly lir""- /! i\ 

from 12-volt storage-battery systems. Outline /""V'lC 
8B, OUTLINES SECTION. Tube requires , 
miniature nine-contact socket. Heater-voltage P /jV^1 p 

range (ac /dc), 10 to 15.9; amperes at 12.6 volts, p$£ 
0.15. Typical operation of pentode unit as class 
Ai amplifier: heater volts, 12.6; plate and grid- 

No.2 volts, 12.6 (30 max); grid No.3 connected to cathode at socket; grid-No.l volts, 0 max; plate resis- 
tance (approx.), 0.33 megohm; transconductance, 1C00 ^mhos; plate ma., 1; grid-No.2 ma., 0.38; peak 
heater-cathode volts, 30 max. Maximum diode plate ma. (each unit), 1. This type is used principally 
for renewal purposes. 

TWIN DIODE-LOW-MU TRIODE 
Miniature type used as combined M®[ 

1QE|£/k detector and af amplifier in low B+ (\ r^JA) 
voltage automobile radio receivers op- .(Dpi 
erating directly from 12-volt storage- © ■ 
battery systems. Outline 7B, OUT- 

LINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. 
Heater-voltage range (ac/dc)* 10.0 to 15.9 volts 
Heater Current (Approx.) at 12.6 volts  0.15 ampere 
Direct Interelectrode Capacitances (Approx.): 

Triode Grid to Triode Plate  1.6 pf 
Triode Grid to Cathode and Heater  1.8 pf 
Triode Plate to Cathode and Heater  0.7 pf 
Plate of Diode Unit No.l to Plate of Diode Unit No.2  0.9 pf 

12FK6 

10.0 to 15.9 
0.15 

•For longest life, it is recommended that the heater be operated within the voltage range of 11 to 14 volts. 
AVERAGE CHARACTERISTICS TRIODE UNIT 

TYPE I2FK6 Ep 312.6 VOLTS 

2« 
«2CM-m#T 
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TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid Voltage:  

Positive-bias value  
Negative-bias value  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Characteristics with 12.6 Volts on Heater: 
Plate Voltage  
Grid-Supply Voltage  
Grid Resistor (Bypassed)  
Plate Resistance (Approx.)  
Transconductance  
Amplification Factor  
Plate Current   
Grid Voltage (Approx.) for plate current of 10 n*  
Maximum Circuit Value: 
Grid-Circuit Resistance  

DIODE UNITS 

volts 
volts 

megohms 
ohms pmhos 

10 max megohms 

Maximum Ratings, {Design-Center Values): 
Plate Current (Each unit)  

TWIN DIODE— 
MEDIUM-MU TRIODE 

\pr — V/ Miniature type used as combined detector 
/ r"V\Y6)pD» and af voltage amplifier in low B-f voltage 

(\ r— • I Vl automobile radio receivers operating directly lOCAAXL 
Llf—iJAI-. from 12-voit storage-battery systems. Outline I^LrfVlO 

K©^sjVAS /Wp-r 7B. OUTLINES SECTION. Tube requires LtS miniature seven-contact socket. Heater-voltage 
Qi/ range (ac /dc), 10 to 15.9; amperes at 12.6 volts, Ct 0.15. Characteristics of triode unit as class Ai 

amplifier: heater volts, 12.6; plate volts, 12.6 
(30 max); grid resistor (bypassed), 2.2 megohms; amplification factor, 10; plate resistance (approx.), 
7700 ohms; transconductance, 1300 jumhos; plate ma., 1; peak heater-cathode volts, 30 max. Maximum 
diode plate ma. (each unit), 1. This type is used principally for renewal purposes. 

TWIN DOUBLE-PLATE TRIODE 
2PA®Tp__ .-TS©'0 Miniature type used in frequency- - q 

(J/[r divider and complex-wave-generator IXiVicO 
circuits of electronic musical instru- 

2P0 ©K ments. Outline 8B, OUTLINES SEC- 
8 TION. Tube requires miniature nine- 

contact socket and may be mounted in any position. Heater volts (ac/dc), 12.6; 
amperes, 0.15. 

CLASS A, AMPLIFIER 
Characteristics, (Each Unit):' 
Plate Voltage  250 volts 
Grid Voltage  --1.5 volts 
Amplification Factor  95 
Plate Resistance (Approx.)  76000 ohms 
Transconductance  1250 /mihos 
Plate Current  1.5 ma fl Using either plate A or plate B, with plate not in use connected to ground. 

FREQUENCY-DIVIDER AND COMPLEX-WAVE GENERATOR 
Each Unit 

Maximum Ratings, {Design-Maximum Values): 
Plate A Voltage  330 max volts 
Plate B Voltage  330 max volts 
Grid Voltage, Positive-bias value  0 max volts 
Plate A Dissipation  0.5 max watt 
Plate B Dissipation  0.5 max watt 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode.... 
Heater positive with respect to cathode. . . . 0 The dc component must not exceed 100 volts. 

200 max 
200oma;r 

DIODE— 
MEDIUM-MU TRIODE— 

REMOTE-CUTOFF PENTODE 

12FR8 Miniature type used as combined "^TviUir1 —TjT' if amplifier, af amplifier, and second kt Po 
detector in low B+ voltage automobile Kl> 

radio receivers operating directly from Oj pt 
12-volt storage-battery systems. Out- 

line 8D, OUTLINES SECTION, except vertical dimensions are 3/16 inch shorter. 
Tube requires miniature nine-contact socket and may be operated in any position. 
Heater-voltage range (dc), 10 to 15.9; amperes at 12.6 volts, 0.32. 

CLASS A, AMPLIFIER 
Triode Pentode Maximum Ratings,{Design-Center Values): Unit Unit 

Plate Voltage  16 wax 16 wax volts 
Grid-No.2 (screen-grid) Supply Voltage  - 16 wax volts 
Grid-No.2 Voltage  - 16 wax volts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  16 wax - volts 
Heater positive with respect to cathode  16 wax - volts 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage  12.6 12.6 volts 
Grid-No.2 Voltage  - 12.6 volts 
Grid-No.l Voltage"  -0.6 -0.8 volt 
Amplification Factor  10 
Plate Resistance (Approx.)  - 0.4 megohm 
Transconductance  1200 2700 ^mhos 
Plate Current  1 1.9 ma 
Grid-No.2 Current  - 0.7 ma 
Grid-No.l Voltage (Approx.) 

for transconductance of 30 jumhos  - -2.8 volts 
Grid Voltage (Approx.) for plate current of 10 jta  -3.5 - volts 
■ Developed across a 2.2-megohm grid-No.l resistor. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  10 wax 10 wax megohms 

DIODE UNIT 
Maximum Ratings, (Design-Center Values): 
Plate Current  5 wax ma 

12.6 12.6 volts 
- 12.6 volts 

-0.6 -0.8 volt 
10 - 
- 0.4 megohm 

1200 2700 Mmhos 
1 1.9 ma 
- 0.7 ma 
_ -2.8 volts 

-3.5 - volts 

10 wax megohms 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 2 ma . 

MEDIUM-MU TWIN TRIODE m 
Miniature type used in relay-con- ' 

_ _ trol tuning units of television receivers. Kt2(3)! 
12rV/ Outline 8D, OUTLINES SECTION. J 

Tube requires, miniature nine-contact gt,® 
socket and may be mounted in any i 
position. P1 

Heater Arrangement: Series Pa 
Heater Voltage (ac/dc)  12.6 f 
Heater Current  0.45 ( 
Direct iNTEREtECTRODE Capacitances (Each Unit, Approx.): 

Grid to Plate  
Grid to. Cathode and Heater  ( 
Plate to Cathode and Heater  i 
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CLASS Ai AMPLIFIER CEach Unit) 
Characteristics: 
Plate Voltage  
Grid Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 100 ^a  

RELAY CONTROL {Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Cathode Current  
Plate Dissipation: 

For ON times up to 30 seconds in any 2-minute interval  
For ON times exceeding 30 seconds in any 2-minute interval.. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

Typical Operation with 5000-Ohm Relay Load {Each Unit): 
ON Time Up to SO Seconds tn Any 2-Minute Interval 

Plate-Supply Voltage  
Zero-Bias Plate Current  
Grid Resistor  
Grid Voltage (Approx.) for plate current of 2 ma  
Maximum Circuit Values: 
Grid-Circuit Resistance  
" The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 

300 max 
0 max 

30 max 
4.5 max 
2.5 max 
200 max 
200mmax 

type I2FV7 £« *12.6 VOLTS 
SERIES-HEATER ARRANGEMENT. 

400 92CM-II4S6T 

POWER PENTODE 
12FX5 U Miniature type used in output lAi 

©CxLyS/ Al) stages of audio amplifiers employing Raiatedtype: Gi p series-connected heater strings. Out- mfxs 
line 7C, OUTLINES SECTION. 

03 Heater volts (ac/dc), 12.6; amperes, 
0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 60FX5. 
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—s^S^hp 
Z) is 

MEDIUM-MU TRIODE- h.Kt 

PENTAGRID CONVERTER H(2kPL®T 

p — 5'K H P 

Miniature type used as combined HPCir  ,s 

IxrTVO rf amplifier and frequency converter -J _ 
in low B+ voltage automobile radio 
receivers operating directly from 12- 
volt storage-battery systems. Outline G2,G4hp 63hp 

8D, OUTLINES SECTION, except vertical dimensions are 3/16 inch shorter. 
Tube requires miniature nine-contact socket and may be operated in any position. 
Heater-voltage range (dc), 10 to 15.9; amperes at 12.6 volts, 0.27. 

HEPTODE UNIT AS CONVERTER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.3 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Grids-No. 2 and No. 4 (screen grid) Voltage   
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics with 12.6 Volts on Heater:11 

Plate Voltage  
Grid-No.3 Voltage*   
Grids-No.2 and No.4 Voltage  
RMS Grid-No.l (Oscillator-Grid) Voltage  
Grid-No. 1 Resistor  
Plate Resistance (Approx.)  
Conversion Transconductance  
Grid-No.3 Voltage (Approx.) for conversion transconductance of 10 ^mhos 
Plate Current  
Grids-No.2 and No.4 Current  

Oscillator Characteristics (Not Oscillating):* 
Plate and Grids-No.2 and No.4 Voltage  
Grid-No.3 Voltage  
Grid-No.l Voltage  
Amplification Factor (between grid No.l and grids 

No.2 and No.4 connected to plate)  
Transconductance (between grid No.l and grids 

No.2 and No.4 connected to plate)  
Cathode Current  
Grid-No.l Voltage (Approx.) for plate current of 10     
*With grids No.2 and No.4 connected to plate and with 12.6 volts on heater. 

Maximum Circuit Values: 
Grid-No.3-Circuit Resistance  
■ With self-excitation. 
• Developed across a 2.2-megohm grid-No.3 resistor. 

TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  

16 max volts 

16 max volts 
0 max volts 

16 max volts 

16 max volts 
16 max volts 

12.6 volts 
-0.5 volt 
12.6 volts 
1.6 volts 

33000 ohms 
0.5 megohm 
300 ^mhos 
-3 volts 

290 Ma 
1.25 ma 

12.6 volts 
0 volts 
0 volts 

9 

3600 Mmhos 
4.4 ma 

-4.5 volts 

10 max megohms 

16 max volts 

Characteristics with 12.6 Volts on Heater: 
Plate Voltage  
Grid Voltage0  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for plate current of 10 fia. 
a Developed across a 2.2 megohm grid resistor 
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PENTAGRID CONVERTER 
P Miniature type used as converter in low 

B+ voltage automobile radio receivers operat- 
G4 ing directly from 12-volt storage-battery sys- A JL 

terns. Outline 7B, OUTLINES SECTION. Tube | JSj/KG 
« requires miniature seven-contact socket. Heater- 3 voltage range (ac/dc), 10 to 15.9; amperes at 

12.6 volts, 0.15. Typical operation as converter: w, heater volts, 12.6; plate and grids-No.2-and- 
No.4 volts, 12.6 (16 max); grid-No.3 supply 

volts, 0 max; grid-No.3 resistor (bypassed), 2.2 megohms; rms grid-No.1 volts, 1.6; grid-No.1 resistor, 
33000 ohms; plate resistance (approx.), 1 megohm; conversion transconductance, 140 /rnihos; plate ma., 
0.3; grids-No.2-and-No.4 ma., 0.8; grid-No.1 ma., 0.06; peak heater-cathode volts, 16 max. This type 
is used principally for renewal purposes. 

K >fT7< BEAM POWER TUBE 
A Glass octal type used as horizon- - — — _ - 

OtJ-"77 L-jm tal-deflection amplifier in television re- I ,ZCjC-.0 ceivers employing series-connected 
^•"Q) heater strings. Outline 21, OUTLINES 

02 SECTION. Tube requires octal socket 
and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 0.6; 
warm-up time (average), 11 seconds. 

CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage  
Grid-No.l (Control-Grid) Voltage  
Triode Amplification Factor for 

plate and grid-No.2 voltages of 150 volts  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 1 ma  

HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage"  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No.I Voltage. . 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation"  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  1 max megohm 0 This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings will not be exceeded. 
■ This rating is applicable where the duration of the voltage pulse does not exceed 15 per cent of one 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle 
is 10 microseconds. 
• An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 0 The dc component must not exceed 100 volts. 
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BEAM POWER TUBE 
Duodecar type used as horizontal- r-Tri"' k 

IxwCO deflection-amplifier tube in television S| 

Related type«: receivers employing series-connected G2©x/_^ydlD<5l 
66E5, izges heater strings. Outline 20, OUTLINES (v Qs) 

SECTION. Heater volts (ac/dc), 12.6; H 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6GE5. 

BEAM POWER TUBE k 

Novar type used in horizontal-de- c^€r4 Wp 52 

IXwiJd flection-amplifier circuits of television 
Related types: receivers employing series-connected 'C 

6GJS, 17GJ5 heater strings. Outline ISA, OUT- QJ v?) 
LINES SECTION. Tube requires no- 2 10 

var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with novar type 6GJ5. 

SHARP-CUTOFF PENTODE 
Miniature type with frame grid fsQ/7/--^vrV7)'' 

I2C3N/ used as video amplifier tube in tele- MTLi"? 
vision receivers employing series-con- o1(iXM J7®cz 
nected heater strings. Outline 8D, 
OUTLINES SECTION.Tube requires it 03,15 

miniature nine-contact socket and may be mounted in any position. Heater volts, 
6.3 (series), 12.6 (parallel); amperes, 0.6 (series), 0.3 (parallel); warm-up time 
(average), 11 seconds. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  400 max volta 
Grid-No.2 (screen-grid) Supply Voltage  330 max volts 
Grii>-No.2 Voltage  See curve page 70 
Grii>-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Plate Dissipation  7.5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  1.5 max watts 
For grid-No.2 voltages between 165 and 330 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"wfla: volts 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage   
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 100 ^a. 

volts 
volts 
volts 
ohms 

megohm 
/jmhos 

ma 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  0.25 max megohm 
■ The dc component must not exceed 100 volts. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
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A©r§ BEAM POWER TUBE 
KfjJy r—My?)2 Novar type used as horizontal- lOA^TC 

G3MXci;E» ] deflection amplifier in television re- lX>7l 3 
G ©CCfyi ceivers employing series-connected Related types: 

' heater strings. Outline 17A, OUT- 6GT5, i/gts g2U; LINES SECTION. Tube requires no- 
var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with novar type 6GT5. 

02 „ G| 

NWuJ-\\ BEAM POWER TUBE 

( .;rl) ] Glass octal type used as horizon- 10^1A#A 
tal-deflection amplifier in high-effi- IXwVYO 

y, ciency deflection circuits of television Related type«: 
W " (S) receivers employing series-connected 6GW6, izgwa 

gj heater strings, Outline 21, OUTLINES 
SECTION. Tube requires octal socket and may be operated in any position. 
Heater volts (ac/dc), 12.6; amperes, 0.6; heater warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with glass octal type 6GW6. 

TWIN DIODE 

WT I Metal type used as detector, low- lOUIA 
/d-Jh) voltage rectifier, or avc tube in ac/dc lATlO radio receivers. Maximum dimensions: Related type: 

Q ' © over-all length, 1-3/4 inches; seated 4H6 
s KD| height, 1-3 /16 inches, diameter, 1-1 /32 

inches. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with metal type 6H6. 

MEDIUM-MU TRIODE 
Glass octal type used as detector, amplifier, 

or oscillator in ac/dc radio equipment. Outline 
14C, OUTLINES SECTION. This type may be 

7) supplied with pin No.l omitted. Heater volts 
H (ac/dc), 12.6; amperes, 0.15. Except for heater 

rating and base, this type is identical with glass- 
octal type 6J5-GT. Type 12J5-GT is used prin- 
cipally for renewal purposes. 

SHARP-CUTOFF PENTODE 
Glass octal type used as biased detector or 

high-gain audio amplifier in ac/dc radio receiv- 
n ers. Outline 15A, OUTLINES SECTION. Heater ✓ H volts (ac/dc), 12.6; amperes, 0.15. Except for 

heater rating, this type is identical with glass- 
octal type 6J7-GT. Type 12J7-GT is used 
principally for renewal purposes. 

TWIN DIODE—POWER TETRODE 
jp Miniature type used as combined detector 

and audio driver in low B-|- voltage automobile 
-v radio receivers operating directly from 12-volt 
1) storage-battery systems. Outline 8B, OUT- ]JD|1D2 LINES SECTION. Tube requires miniature 
®)pd nine-contact socket. Heater-voltage range 

(ac /dc), 10 to 15.9; amperes at 12.6 volts, 0.325. 
D, Typical operation of tetrode unit as audio 

driver: heater volts, 12.6; plate and grid-No.2 

Related type: 
6J5GT 

Related type: 
6J7GT 

12J8 
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volts, 12.6 (30 max); grid-No.1 volts, 0; peak af grid-No.1 volts, 2.26; grid-No.lresisistor,2.2megohms 
(bypassed by l-^f capacitor); zero-signal plate ma., 12; zero-signal grid-No.2 ma., 1.5; plate resistance 
(approx.), 6000 ohms; transconductance, 5500 jumhos; load resistance, 2700 ohms, maximum-signal 
power output, 20 milliwatts. Maximum diode plate ma. (each unit), 5. Peak heater-cathode volts, 30 
max. This type is used principally for renewal purposes. 

BEAM POWER TUBE Gp 

IDA Novar type used as high-efficiency GX-L r 
IZJDO horizontal-deflection-amplifier tube in AS&Z- 
Reiated types: television receivers employing series- gi^-Aa\/ 
6jb6, 17JB6 connected heater strings. Outline ISA, (jJ— 

OUTLINES SECTION. Heater volts 62 

(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except 
ratings, this type is identical with novar type 6JB6. 

for heater 

POWER TETRODE H ✓jpJXw,, 

vai/c Miniature type used as power am- \\ 
| A 1x3 plifler driver in low B+ voltage auto- —1 XL. 

mobile radio receivers operating di- 
rectly from 12-volt storage-battery Q) 
systems. Outline 7C, OUTLINES * 

SECTION. Tube requires miniature seven-contact socket and may be mounted in 
any position. Heater-voltage range (ac/dc), 10.0 to 15.9; amperes (approx.) at 
12.6 volts, 0.4. Maximum ratings and characteristics are the same as those of the 
tetrode unit of miniature type 12DL8. 

12K7GT 
Related type: 

6K7GT 

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

ac/dc radio receivers particularly those employ- 
ing avc. Outline 15A, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical with 
glass octal type 6K7-GT. Type 12K7-GT is 
used principally for renewal purposes 

12KL8 
Related type: 

6KL8 

G2hx 
TRIODE-HEXODE CONVERTER C4HX0— 

a a a Metal type used as combined triode oscil- ✓cVe) 
12 w\ n lator and hexode mixer in ac/dc radio receivers. pHxf tiEEfPT 

" Outline 4, OUTLINES SECTION. Heater volts A Related type: (ac/dc), 12.6; amperes, 0.15. Except for heater 
6K8 ratings,this type is identicalwith metal type 6K8. H 

Type 12K8 is used principally for renewal gis 
purposes. 

DIODE— « 
SHARP-CUTOFF PENTODE fy/ZS * 

_ _ |»| _ Miniature type used in combined K®( (r™-/ \®PP 

IZKLO if-amplifier and AM-detector service L. 
Related type: in AM and AM/FM broadcast re- 

bklb ceivers employing series-connected (jj~~—"G) 
heater strings. Pentode unit may also G3p 18 

be used as an rf- or if-amplifier or limiter tube; the diode unit may be used for avc 
or detection. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 12.6; am- 
peres, 0.15; warm-up time (average), 17 seconds. Except for heater ratings, this 
type is identical with miniature type 6KL8. 
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BEAM POWER TUBE 02/^n /TY'I tjy ^ Glass octal type used in audio output stages 
\\ of television receivers employing series-connect- edheatedstrings.Outlinel4C,OUTLINESSEC- lOI /x. 

I ] TION. This type may be supplied with pin No. 
1 omitted. Heater volts (ac/dc), 12.6; amperes, Related types: 
0.6; warm-up time (average), 11 seconds. Peak 25L6 25L6GT 50L6GT 

/ tt / heater-cathode volts: heater negative with re- ' ' 
^C3 spect to cathode, 300 max; heater positive with 

respect to cathode, 200 max (the dc component 
must not exceed 100 volts). Except for heater and heater-cathode ratings, this type is identical with 
glass octal type 50L6-GT. Type 12L6-GT is used principally for renewal purposes. 

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

amplifier, and avc tube in ac/dc radio receivers. 
Outline 15A, OUTLINES SECTION Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass 
octal type 6Q7-GT. Type 12Q7-GT is used 
principally for renewal purposes. 

12Q7GT 
Related type: 

6Q7GT 

^G, beam power tube 
V-V Miniature type used as a vertical 

h®[ -ETTyffJcz deflection amplifier in television re- 
(V_ ceivers employing series-connected 12R5 

(SXUT^ J© heater strings. Outline 7C, OUT- 
01 P LINES SECTION. Tube requires min- 

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

Heater Voltage (ac/dc)  12.6 
Heater Current  0.6 a 
Heater Warm-Up Time (Average)  11 s< 
Plate Resistance (Approx.)*  13000 
Transconductance*  7000 
* For plate and grid-No.2 volts, 110; grid-No.l volts, -8.5, plate ma., 40; grid-No.2 ma., 3.3. 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  150 wtax 
Peak Positive-Pulse Plate VoltageT (Absolute Maximum)  1500Amax 
Grid-No.2 (screen-grid) Voltage  150 max 
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  -150 max 
Peak Cathode Current  155 max 
Average Cathode Current  45 max 
Plate Dissipation  4.5 max 
Grid-No.2 Input    1 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  300 max 
Heater positive with respect to cathode  200"max 

150 max 
1500Amax 

150 max 
-150 max 

155 max 
45 max 

4.5 max 
1 max 

300 max 
200"max 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 

For cathode-bias operation  2.2 max megohms 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. A Under no circumstances should this absolute value be exceeded. 
■ The dc component must not exceed 100 volts. 

rT 
TRIPLE DIODE—HIGH-MU TRIODE 

Glass octal type used as audio amplifier, 
AM detector, and FM detector in AM /FM re- 
ceivers. Outline 15B, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical 
with glass octal type 6S8-GT. Type 12S8-GT is 
a DISCONTINUED type listed for reference 
only. 

12S8GT 
Related type: 

6S8GT 
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Related types: 
6SA7, 6SA7GT 

PENTAGRID CONVERTER 
Metal type 12SA7 and glass octal 

type 12SA7-GT used as converter in 
ac/dc receivers. Outlines 2 and 14C, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, these 
types are identical with metal type 
6SA7 and glass octal type 6SA7-GT. 
Type 12SA7-GT is used principally 
for renewal purposes. 

HiGH-MU TWIN TRIODE 

Related type: 
6SC7 

Metal type used as phase inverter or volt- 
age amplifier in ac /dc radio equipment. Outline 
2, OUTLINES SECTION. Heater volts (ac /dc), 
12.6; amperes, 0.15. Except for heater ratings, 
this type is identical with metal type 6SC7. 
Type 12SC7 is used principally for renewal pur- 
poses. 

HIGH-MU TRIODE 
Metal type 12SF5 and glass octal type 

12SF5-GT used in resistance-coupled amplifier 
circuits of ac /dc radio equipment. Outline 2 and 
14C, respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, these types are identical 
with metal type 6SF5 and glass octal type 
6SF5-GT, respectively. Type 12SF5-GT is a 
DISCONTINUED type listed for reference 
only. Type 12SF5 is used principally for renewal 
purposes. 

DIODE—REMOTE-CUTOFF PENTODE 
Metal type used as combined rf or if am- 

plifier and detector or avc tube in ac/dc radio 
receivers. Outline 2, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical with 
metal type 6SF7. Type 12SF7 is used princi- 
pally for renewal purposes. 

Related lype: 
6SG7 

SEMIREMOTE-CUTOFF PENTODE 
Metal type used as rf amplifier in ac /dc re- 

ceivers involving high-frequency, wide-band ap- 
plications. Outline 2, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical 
with metal type 6SG7. Type 12SG7 is used prin- 
cipally for renewal purposes. 
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SHARP-CUTOFF PENTODE 
Metal type used as rf amplifier in ac/dc 

receivers involving high-frequency, wide-band 
applications and as timiter tube in FM equip- 
ment. Outline 3, OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, this type is identical with metal 
type 6SH7. Type 12SH7 is used principally for 
renewal purposes. 

SHARP-CUTOFF PENTODE 
12SJ7 

12SJ7GT 
( _ "j*) Metal type 12SJ7 and glass-octal ■ Aa/a## type 12SJ7-GT used as rf amplifiers 12SJ7GT 

H >»_J< H and biased detectors in ac/dc radio . , . . _ (0*78) „ R«lat»d typM: s:i2sj7w receivers. Outline 2 and 14C, respec- ..it mitot 
tivelyi 0UTLINES SECTION. ' 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, these types are 
identical with metal type 6SJ7 and glass-octal type 6SJ7-GT. Type 12SJ7-GT is 
a DISCONTINUED type listed for reference only. 

Ralotad typas: 
6SJ7, 6SJ7GT 

remote-cutoff pentode 19C|C7 

(LEErfTr Metal type 12SK7 and glass octal 
type 12SK7-GT used as rf and if am- 12Slx7 wT 
plifiers in ac/dc radio receivers. Out- R.iai«i 

s asKT^lS, lines 2 and 14C, respectively, OUT- 6sk7, 7SK7GT 
bc:i2sk7-ct LINES SECTION. Heater volts 

(ac/dc), 12 .6; amperes, 0.15. Except for heater ratings, these types are identical 
with metal type 6SK7 and glass octal type 6SK7-GT. Type 12SK7-GT is used 
principally for renewal purposes. 

Ralatad fypat: 
6SK7, 7SK7GT 

HIGH-MU TWIN TRIODE 
Glass octal type used as phase in- 

/J/kj, verter or resistance-coupled amplifier 
j in ac/dc radio equipment. Outline 14C, 

OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with glass octal type 6SL7-GT. 

Related type: 
6SL7GT 

MEDIUM-MU TWIN TRIODE 12SN7GT 
Glass octal types used as combined 10 C M 7GT A 

J/y—>i—i/L vertical oscillators and vertical deflec- ' I #A pt2(2a\^^<aZ)h tion amplifiers, and as horizontal de- Reioiwiivp«: 
0~«"0 flection oscillators in television receiv- 6SN7GTS 

Ct2 h ers. May also be used in multivibrator 
or resistance-coupled amplifier circuits in radio receivers. Outline 14C, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; amperes, 0.3. Except for heater ratings, 
these types are identical with glass octal types 6SN7-GT and 6SN7-GTB, respec- 
tively. Type 12SN7-GT is a DISCONTINUED type listed for reference only. 
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12SQ7 
_ — Metal type 12SQ7 and glass octal 
l2SQ/ GT type 12SQ7-GT used as combined de- 

Related typec tector, amplifier, and avc tube in ac/dc 
6SQ7, 6SQ7GT radio receivers. Outlines 2 and 14C, re- s.|2S07O " ©h 

spectively, OUTLINES SECTION. bcm2sq7-gt 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, these types are 
identical with metal type 6SQ7 and glass octal type 6SQ7-GT. 

TWIN DIODE—HIGH-MU TRIODE 

12SR7 

12SR7GT 
Related types: 
6SR7, 6SR7GT 

TWIN DIODE— 
MEDIUM-MU TRIODE 

Metal type 12SR7 and glass octal type 
12SR7-GT used as combined detector, amplifier, 
and avc tube in ac/dc radio receivers. Outlines 
2andl4C,respectively, OUTLINESSECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, type 12SR7 is identical 
with type 6SR7, and type 12SR7-GT is elec- 
trically identical with type 6SR7 except for in- 
terelectrode capacitances. Type 12SR7 is used 

S:12SR7 BC;I2SR7-GT 

principally for renewal purposes. The 12SR7-GT is a DISCONTINUED type listed for reference only. 

MEDIUM-MU TWIN TRIODE ht2 ^ rT| 

Miniature type used as general-purpose- 
amplifier tube in automobile-radio receivers op- Kt2/^Va—j__ 

■ a ■ ■ m erating directly from 12-volt storage-battery irr~^ 
| 2 U / systems. Outline 8B, OUTLINES SECTION. HrfX" 

Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater ^ 
voltage range (ac/dc), 10.0 to 15.9; amperes h 
(approx.) at 12.6 volts, 0.15. Maximum ratings M 

(each unit) as class Ai amplifier: plate volts, 30 
max; cathode ma., 15 max; peak heater-cathode volts, 30 max. This type is used principally for renewal 
purposes. 

BEAM POWER TUBE 
Glass octal type used as output \\ 

I2VOV5T amplifier primarily in automobile radio ( L 
Related type,: receivers operating from a 12-volt stor- 
5V6GT, 6V6GT age battery. Outline 14C, OUTLINES nT,r(8> 

SECTION. Tube requires octal socket no 03 
and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.225. 
Except for heater rating, this type is identical with glass octal type 6V6-GT. 

BEAM POWER TUBE /JtTn 
_ rsxki * Glass octal type used in the audio ^fLzzz\ ) 
I2WO V7l output stages of television receivers em- r^Ir 

Related type: ployingseries-connected heater strings. 
6W6gt Triode-connected, this type is used as 

a vertical deflection amplifier. Outline nc 03 
14C, OUTLINES SECTION. This type may be supplied with pin No.l omitted. 
Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. 
Peak heater-cathode volts: heater negative with respect to cathode, 300 max (the 
dc component must not exceed 200 volts); heater positive with respect to cathode, 
200 max (the dc component must not exceed 100 volts). Except for heater and 
heater-cathode ratings, this type is identical with glass octal type 6W6-GT. 
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FULL-WAVE VACUUM RECTIFIER 
Miniature type used in power 

supply of automobile radio receivers 
operating from a 12-volt storage bat- 
tery. Outline 7C, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; am- 

12X4 
Related type: 

6X4 

peres, 0.3. Except for heater ratings, this type is identical with miniature type 6X4. 

HALF-WAVE VACUUM RECTIFIER 
Glass types used in power supply of ac /dc 

receivers. Maximum dimensions: over-all length, 
4-3 /16 inches; seated height, 3-9 /16 inches; di- 
ameter, 1-9 /16 inches. Tube requires four-con- 
tact socket. Heater volts (ac /dc), 12.6; amperes, 
0.3. Maximum ratings as half-wave rectifier: 
peak inverse plate volts, 700 wax; peak plate 
ma., 330 wax; dc output ma., 55 wax; peak 
heater-cathode volts, 350 wax. This is a DIS- 
CONTINUED type listed for reference only. 

12Z3 

INDEX:LARGE LUG 
•-SHORT PIN; IC-D0N0TUSE 

HIGH-MU TRIODE 
Nuvistor type used in booster am- 

plifiers of antenna systems serving mul- 
tiple television receiver installations. 
Outline 1, OUTLINES SECTION. 
Heater volts (ac/dc), 13.5; amperes, 
0.06. Except for heater ratings, this type 
is identical with nuvistor type 6CW4. 

13CW4 
Related types: 
2CW4, 6CW4 

DUAL TRIODE 
Ct2Q§-. -L \7)GT| Miniature type used as combined 

^ )„ vertical-deflection-oscillator and ver- 13DE7 
crpA^yX, tical-deflection-amphfier tube m tele- Hetated tvne,: 

0^—vision receivers employing series-con- 6ED7r iodez 
Pt2 KT2 nected heater strings. Unit No. 1 is a 

medium-mu triode unit used as a blocking oscillator in vertical-deflection circuits, 
and unit No.2 is a low-mu triode unit used as a vertical-deflection amplifier. Out- 
line 8D, OUTLINES SECTION. Heater volts (ac/dc), 13; amperes, 0.45; warm- 
up time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6DE7. 

H(!^7N DUAL TRIODE 
Gt2(IWF^ T' Miniature type containing high- 

J/Mi—i r-i__Us mu and low-mu triodes; used as com- | oDK/ 
/A-Aji bihed vertical-deflection-oscillator and Related type,: 

p O" ©KT2 vertical-deflection-amplifier tube in 6DR7, iodr7 
T2 2 television receivers. Outline 8D, OUT- 

LINES SECTION. Tube requires miniature nine-contact socket and may be op- 
erated in any position. Heater volts (ac/dc), 13; amperes, 0.45; warm-up time 
(average), 11 seconds. Exceptfor heater ratings, this typeisidentical with type 6DR7. 
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DUAL TRIODE KT2(3Vy^ajj_L \yKTi 
Glass octal type containing high- [ir- — jY 

lOCM/ rnu triode and high-perveance, low- ptz(slkC~/\^JIJ)h 
Related types: mu triode; used as combined vertical- 
6EM7,10EM7 deflection oscillator and vertical-de- 0^jJ ' I®)H 

flection amplifier in television receivers 2 

employing series-connected heater strings. Outline 14B, OUTLINES SECTION. 
Heater volts (ac/dc), 13; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with type 6EM7. 

DUAL TRIODE g 
Glasstypecontaininghigh-muand ' 

loPD/ low-mu triode units used as combined (JxKr'1-1—a?) 
Related type: vertical-deflection oscillator and verti- 

6FD7 cal-deflection amplifier in television Pt O" 
receivers employing series-connected 2 

heater strings. Heater volts (ac/dc), 13; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with glass type 6FD7. 

BEAM POWER TUBE 

* o /"» n c Neonoval type used as horizontal- ®3 Qx ^r~iP©Gz 

lOwDd deflection amplifier in television re- TIVr~~~J\ i 
ceivers. Maximum dimensions: over- S|(l/Cj/yv//A'gj 
all length, 4-7/64 inches; seated height, Qj-—"(s) 
3-49/64 inches; diameter, 1-3/16 in. Gi IC 

Tube requires neonoval nine-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 13.3; amperes, 0.6. Typical instantaneous characteristics 
(measured with recurrent waveform such that maximum ratings are not exceeded): 
plate volts, 75; grid-No.2 volts, 200; grid-No.l volts, -10; plate ma., 440; grid-No.2 
ma., 37. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, SO-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage". ... 
Grid-No.2 (screen-grid) Voltage  
Average Cathode Current  
Plate Dissipation  
Gbid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

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

With drive into grid current (horizontal-deflection applications only) .. 2.2 max megohms 
Without grid current  0.5 max megohm 

" The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-iine, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
• The dc component must not exceed 125 volts. 

275 max volts 
7700 moo: volts 
275 max volts 
275 max ma 

17 max watts 
6 max watts 

250•max volts 
250#max volts 

414 



Technical Data 

0^5© NO DUAL TRIODE 
2 III?-" ""i\i Novar type containing high-mu _ _ _ __ 
alfr-r] )k)p and high-perveance, low-mu triode 1 Owl 7 

T| units used as combined vertical-deflec- R«iat*dtyp«: 
kC!7 ® tion amplifier and vertical-deflection 60F7,100F7 

T| T| oscillator in television receivers em- 
ploying series-connected heater strings. OutlinelOA.OUTLINESSECTION.Heater 
volts (ac/dc), 13; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with novar type 6GF7. 

GZp2 G|p2 
POWER PENTODE- 
BEAM POWER TUBE 

kP'(^K. Duodecar type used in FM and 13J10 G3Pi^V^~y\T)/^ television receivers employing series- 
connected heater strings. The pentode 

W ^ unit is used in audio power-output 
stages, and the beam power unit is 

used as a gated-beam discriminator in FM and television limiter and discriminator 
applications. Outline 12B, OUTLINES SECTION. Tube requires duodecar 
twelve-contact socket and may be mounted in any position. Heater volts (ac/dc), 
13.2; amperes, 0.45; warm-up time (average), 11 seconds. 

PENTODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-MaximumValues): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Characteristics and Typical Operation: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Peak AF Grid-No.l Voltage  
Plate Resistance (Approx.)  
Transconductance  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Load Resistance  
Total Harmonic Distortion (Approx.).... 
Maximum-Signal Power Output  

Plate Supply Voltage  
Grid-No.2 (accelerator-grid) Voltage  
Peak Positive Grid-No.1 Voltage  
Average Cathode Current  
Peak Heater-Cathode Voltage: 

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

■ The dc component must not exceed 100 volts. 

275 max 
275 max 

10 max 
2 max 

200 max 
200mmax 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: ^ 

For fixed-bias operation   
For cathode-bias operation   

BEAM POWER UNIT AS 6ATED-BEAM DISCRIMINATOR 
Maximum Ratings, (Design-MaximumValues): 

volts 
volts 
volts 
volts 

megohm 
pmhos 

ma 
ma 
ma 
ma 

ohms 
per cent 

watts 

0.25 max megohm 
0.5 max megohm 

330 max 
110 max 

60 max 
13 max 

200 max 
200mmax 
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MEDIUM-MU TRIODE 
Glass lock-in type used as detector, ampli- 

fier, or oscillator in ac/dc radio receivers. Out- 
line 13A, OUTLINES SECTION. Tube requires 

1AKA lock-in socket. Heater volts (ac/dc), 12.6; am- 1 peres, 0.15. Except for heater rating and capac- 
itances, this type is electrically identical with 
lock-in type 7A4 and metal type 6J5. Type 
14A4 is a DISCONTINUED type listed for 
reference only. 

BEAM POWER TUBE 0—© 
Glass lock-in type used as output amplifier in c2^//—| 

ac /dc radio receivers. Outline 13A, OUTLINES /j 
lAA Z SECTION. Tube requires lock-in socket. Heater I^ volts (ac/dc), 12.6; amperes, 0.15. Typical op- p(2\ ^N^AZ)k3 

eration and ratings as class Ai amplifier: plate X< 
volts and grid-No.2 volts, 250 (300 wax); plate QjST®) 
dissipation, 7.5 watts; grid-No.2 input, 1.5 h h 
watts; grid-No.l volts, -12.5; plate ma., 32; 

grid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 jumhos; load resistance, 7500 
ohms; output watts, 2.8. This is a DISCONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE 
Glasslock-intype used as rf or if amplifier in 

ac /dc radio receivers. Outline 13A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 
trically identical with metal type 6SK7 and 
lock-in type 7A7. Type 14A7 is used principally 
for renewal purposes. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage amplifier 

or phase inverter in radio equipment. Outline 
13A, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater ratings, this type 
is electrically identical with lock-in type 7AF7. 
Type 14AF7 is used principally for renewal pur- 

TWIN DIODE—HIGH-MU TRIODE 
Glass lock-in type used as combined de- 

tector, amplifier, and avc tube in ac/dc radio 
receivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating and capacitances, this type is electrically 
identical with lock-in type 7B6 and metal type 
6SQ7. Type 14B6 is used principally for renewal 
purposes. 

PENTAGRID CONVERTER 
Glass lock-in type used as converter in 

ac /dc radio receivers. Outline 13A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 
trically identical with lock-in type 7B8 and 
metal type 6A8. Type 14B8 is a DISCONTIN- 
UED type listed for reference only. 
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BEAM POWER TUBE 
Glass lock-in type used as output amplifier 

in ac/dc radio receivers. Outline 13B, OUT- 
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 12.6; amperes, 
0.225. Except for heater ratings, this type is 
electrically identical with lock-in type 7C5 and 
metal type 6V6. Type 14C5 is a DISCON- 
TINUED type listed for reference only. 

14C5 

# SHARP-CUTOFF PENTODE 
3i Glass lock-in type used as rf amplifier and 

biased detector in ac/dc radio receivers. Out- 
line 13A, OUTLINES SECTION. Tube requires | 
lock-in socket. Heater volts (ac/dc), 12.6; am- IHrVrfv 

< peres, 0.15. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 

oa (300 max); grid-No.2 volts, UK); plate dis- 
sipation, 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 /imhos; plate ma., 2.2; gnd-No.2 ma., 0.7. Within the limits of its 
maximum ratings, this type is similar in performance to metal types 6SJ7 and 12SJ7. Type 14C7 is used 
principally for renewal purposes. 

TWIN DIODE—MEDIUM-MU TRIODE 
Glass lock-in type used as combined de- 

tector, amplifier, and avc tube in ac/dc radio 
receivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts, 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7E6 and miniature type 6BF6. 
Type 14E6 is a DISCONTINUED type listed 
for reference only. 

TWIN DIODE—REMOTE-CUTOFF 
PENTODE 

pip Glass lock-in type used as combined de- 
tector, amplifier, and avc tube in ac/dc re- 
ceivers. Outline 13A, OUTLINES SECTION, 

y Tube requires lock-in socket. Heater volts 
Gap (ac/dc), 12 6; amperes, 0.15. Except for heater 

ratings, this type is electrically identical with 
lock-in type 7E7. Type 14E7 is a DISCON- 
TINUED type listed for reference only. 

HIGH-MU TWIN TRIODE 
Glass lock-in type used as phase inverter 

or resistance-coupled amplifier in ac/dc radio 
receivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7F7 and glass-octal type 6SL7-GT. 
Type 14F7 is used principally for renewal 
purposes. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as amplifier or 

oscillator in ac /dc radio equipment. Outline 13A, 
OUTLINES SECTION, except over-all length 
is 2-9/32 max inches and seated length is 1-3/4 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, this type is electrically identical 
with lock-in type 7F8. Type 14F8 is used 
principally for renewal purposes. 
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TWIN DIODE—HIGH-MU TRIODE 
Miniature type used as combined 

detector and af voltage amplifier in 
14GT8 radio receivers. Outline 8B, OUT- 

LINES SECTION. Tube requires 
miniature nine-contact socket and may 
be operated in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Amplification Factor0  
Plate-Resistance (Approx.)0. 
Transconductance0  0 For triode unit; plate volts, .250; grid volts, -3; plate ma., 0.7. 

TRIODE UNIT AS CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage, Positive-bias value  
Plate Dissipation    
Peak Heater-Cathode Voltage: 

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

330 max volts 
0 max volts 

1.1 max watts 
200 max volts 
200Hmax volts 

DIODE UNITS {Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Current  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  
Heater positive with respect to cathode  200 max 

200amux 

Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 18 ma. . 
■ The dc component must not exceed 100 volts. 

AVERAGE PLATE CHARACTERISTICS 
TYPE I46T8 Ef«l4 VOLTS 

300 400 
PLATE VOLTS 

SEM1REMOTE-CUTOFF PENTODE 
Glass lock-in type used as rf or if amplifier 

in ac/dc radio receivers. Outline 13A, OUT- 
UN ES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is electrically 
identical with type 7H7. Type 14H7isa DIS- 
CONTINUED type listed for reference only. 

418 



Technical Data 

TRIODE—HEPTODE CONVERTER 
Glass lock-in type used as combined triode 

oscillator and heptode mixer in ac/dc radio re- 
ceivers. Outline 13A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7J7. Type 14J7 is a DISCON- 
TINUED type listed for reference only. 

MEDIUM-MU TWIN TRIODE 
Glass lock-in type used as voltage ampli- 

fier or phase inverter in ac/dc radio equipment. 
Outline 13B, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 12.6; 
amperes, 0.3. Except for heater ratings and 
capacitances, this type is electrically identical 
with lock-in type 7N7 and glass-octal type 
6SN7-GT. Type 14N7 is a DISCONTINUED 
type listed for reference only. 

PENTAGRID CONVERTER 
Glass lock-in type used as converter in 

ac /dc radio receivers. Outline 13A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings and capacitances, this type is 
electrically identical with metal type 6SA7 and 
lock-in type 7Q7. Type 14Q7 is used principally 
for renewal purposes. 

TWIN DIODE- 
REMOTE-CUTOFF PENTODE 
Glass lock-in type used as combined de- 

tector, amplifier, and avc tube in ac/dc radio 
receivers. Outline 13A,OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7R7. Type 14R7 is used principally 
for renewal purposes. 

14J7 

14N7 

14Q7 

14R7 

SHARP-CUTOFF PENTODE Cz 
# Glass type used as rf amplifier in battery- 

operated receivers. Outline 24B, OUTLINES 
SECTION. Tube requires five-contact socket. 

K Heater volts (dc), 2.0; amperes, 0.22. Typical « jP 
;3 operation as class Ai amplifier: plate volts, 135 I D 

max; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.l volts,-1.5; plate ma., 1.85; grid-No.2 

n n ma., 0.3; plate resistance, 0.80 megohm; trans- 
conductance, 750 /imhos. This is a DISCON- 
TINUED type listed for reference only. 

xti S(^ir|2 PT DUAL TRIODE— 
Pt

2_^^<®^3pp SHARP-CUTOFF PENTODE 
Duodecar type used in a variety 1 C A Ell 

of applications in television receivers Ij/VI"! I T2(A/A\>/p!Gz' employing series-connected heater Related type: 
pP (Tj—Ju) S|p strings. The high-mu triode unit is used safii 

h h in agc-keyer applications, the low-mu 
triode unit in sync-separator applications, and the pentode unit in video-amplifier 
applications. Outline 12C, OUTLINES SECTION. Heater volts (ac/dc), 14.7; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6AF11. 
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DUAL TRIODE 

* I" j-y Duodecar type used as combined   
ISFY/ vertical-deflection oscillator and ver- 
Related type: tical-deflection amplifier in television ^V/^v/fii)GT| 

6FYr receivers employing series-connected NC (jV—PT| 

heater strings. The high-mu triode unit h h 
No.l is used as an oscillator, and the low-mu triode unit No.2 is used as an ampli- 
fier. Outline 12D, OUTLINES SECTION. Heater volts (ac/dc), 14.7; amperes, 
0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with duodecar type 6FY7. 

15HB6 
Related type: 

6HB6 

POWER PENTODE i 
Miniature type used as vertical ®3(SV 

deflection-amplifier tube in television T] 
receivers. Outline 8E, OUTLINES 6,© 
SECTION. Heater volts (ac/dc), 14.7; 
amperes, 0.3; warm-up time (average), 11 

11 seconds. Except for heater ratings, this type is identical with miniature type 6HB6. 

HIGH-MU TRIODE— h 
BEAM POWER TUBE 

_ _ Novar type used in combined ver- ^L)02® 
1 5IC 1 O tical-deflection-oscillator and vertical- _l^~l 

deflection-amplifier applications in G|BC£/^:y;32^PT 

black-and-white television receivers 
having low-voltage "B" supplies and kt gt 

employing series-connected heater strings. Outline 10C, OUTLINES SECTION. 
Tube requires novar nine-contact socket and may be mounted in any position. 
Heater Voltage (ac/dc)  15 volts 
Heater Current  0.45 ampere 
Heater Warm-up Time (Average)  10 seconds 
Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 

Grid to Plate  0.44 pf 
Grid to Cathode and Heater  15 pf 
Plate to Cathode and Heater  7 pf 

Pentode Unit: 
Grid No.l to Plate  0.048 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  2.6 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  0.28 pf 

CLASS Ai AMPLIFIER 
Characteristics: Triode Unit Beam Power Unit 
Plate Voltage  250 50 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage  - 120 120 * volts 
Grid-No.l (Control-Grid) Voltage  -3 0 -10 -10 volts 
Amplification Factor  64 - - 7 
Plate Resistance (Approx.)  . . . 40000 - 18000 - ohms 
Transconductance  1600 - 8400 - /zmhos 
Plate Current  1.4 170* 39 - ma 
Grid-No.2 Current  ... 20* 3 _ ma 
Grid-No.l Voltage (Approx.) for plate current of 1 ma - - -24 - volts 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

Triode Beam Power 
Unit Unit 

Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC Plate Voltage  330 max 300 max 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) - 2200 fmax 
DC Grid-No.2 Voltage  - 150 max 
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Peak Negative-Pulse Grid-No.1 Voltage. . 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

-400 max 
77 max 
22 max 

1.5 max 

200 max 
200"max 

-250 max 
200 max 

60 max 
12 max 

1.9 max 

200 max 
200Bmax 

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

For grid-resistor-bias operation  2.2 max 2.2 max megohms 
* Triode connection, grid No.2 connected to plate at socket. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
t Under no conditions should this maximum value be exceeded. 
■ The dc component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS BEAM POWER UNIT 

AVERAGE PLATE CHARACTERISTICS TRIODE UNIT 
TYPE I5KY8 Ej-15.0 VOLTS 

50 100 150 200 250 300 350 400 PLATE VOLTS 
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DIODE 
_ - _ Miniature type used as booster 'c(3/ f-C:11 vZ)11 

IOAVjIO diodeinline-time-base circuits of trans- Zl 1—jZ 
formerless television receivers. Out- ,C^X Ivn \/®« 
line 9C, OUTLINES SECTION. Tube 
requires miniature nine-contact socket lc IC 

and may be mounted in any position. Heater volts (ac/dc), 16.4; amperes, 0.6. 
Maximum Ratings, (Design-Center Values); 
Supply Voltage at zero current  550 max vc 
Supply Voltage  250 max vc 
Peak Plate Current  550 max 
Average Plate Current  220 max 
Plate Dissipation  5 max wa 
Peak Negative-Pulse Plate Voltage"  -6000"/nax vc 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  6600*max vc 
Heater positive with respect to cathode  6600#max vc 

■ Under no conditions should an absolute maximum value of 7500 volts be exceeded. 
• The pulse duration must not exceed 22 per cent of a cycle, or a maximum of 18 microseconds. 

IC K 

550 max 
250 max 
550 max 
220 max 

5 max 
-6000emax 

6600*max 
6600#max 

HALF-WAVE VACUUM RECTIFIER 

T T A V5 Duodecar type used as damper ZJ IiZkIZ 
1 f jfK/V*5 tube in horizontal-deflection circuits NC^\ P 

Related lypet: of television receivers employing series- nc©vZ_J>Z®nc 
6AX3, iraxs connected heater strings. Outline 12C, OJ vis) 

OUTLINES SECTION. Heater volts 
(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with duodecar type 6AX3. 

17AX4GT HALF-WAVE VACUUM RECTIFIER k 

17AX40TA Glass octal types used as damper (\ 1 
_ . . . ^ tubes in horizontal deflection circuits of I 1 ) Related lypec . . . . 

6AX48T, 6AX4GTB, television receivers employing series- lcvS\ h 
12AX4GTA, 12AX4GTB, connected heater strings. Outline 14C, 

2SAX4GT OUTLINES SECTION. Heater volts Ir Mi 
(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, these types are identical with glass octal types 6AX4-GT and 6AX4-GTB, 
respectively. H 

HALF-WAVE VACUUM RECTIFIER 

1T Ik V 43 Novar type used as damper tube in lc(5Yf 1/ AT O horizontal-deflection circuits of black- V ,—lL JT 
Related type,: and-white television receivers employ- p(I\L_/*vJ \J®iz 
6AY3,12AY3 ing series-connected heater strings. 

Outline 17A, OUTLINES SECTION. "K M 
Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6AY3. 

Related types: 
6AX4GT, 6AX4GTB, 

12AX4GTA, 12 AX4GTB, 
25AX4GT 

17AY3 
Related types: 
6AY3, 12AY3 

HALF-WAVE VACUUM RECTIFIER 
Novar type used as damper tube in "*(1)7 ' -1- I v2)P 

1/DriO horizontal-deflection circuits of black- ZT/ i—lL U' 
Related type,: and-white television receivers employ- p®yLyVJ \J®k 
6BH3, 22BH3 ing series-connected heater strings. (VY W) 

Outline 17A, OUTLINES SECTION. M 
Heater volts (ac/dc), 17.0; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6BH3. 
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#BEAM POWER TUBE ITRQAGTB 
Glass octal type used as horizon- I O 

tal deflection amplifier in television R®l<,'ed ,yp*,: H ... . , 6BQ6GTB/6CU6, I2BQ6- receivers employing series-connected OTB/12C' 25BQ60TB/ 
heater strings. Outline 15C, OUT- 25CU6 

NC gk
3 LINES SECTION. Heater volts (ac/ 

dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with glass octal type 6BQ6-GTB/6CU6. 

0^© HALF-WAVE VACUUM RECTIFIER 
K@/r Novar type used as damper tube in _ — 

i—l- FT horizontal-deflection circuits of black- | / 
p®\JLvnJ [yWic and-white television receivers employ- Reiatad 

 "0 ing series-connected heater strings. 6BS3,12BS3 
10 * Outline 10D, OUTLINES SECTION. 

Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with novar type 6BS3. 

CENTER PIN KTRjilS 

SHARP-CUTOFF DUAL TETRODE 

Miniature type used as vhf rf-am- 
plifier and autodyne mixer tube. Out- 
line 8B, OUTLINES SECTION. Heat- 
er volts (ac/dc), 16.8; amperes, 0.15. 
Except for heater ratings, this type 
is identical with miniature type 6C9. 

17C9 
Rotated typ*: 

6C9 

"fS/L^NV?)02 BIEAM POWER TUBE 

Miniature type used in the audio _ _ _ 
jh\ output stage of television receivers em- cW\v_V^/V-Vp pioyingseries-connectedheaterstrings. Related iyp«<: 

K(if Outline 7C, OUTLINES SE,CTION. bcus, ucus/ijcs 
=3 Heater volts (ac/dc), 16.8; amperes, 

0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6CU5. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as damper _ __ - 

tube in horizontal-deflection circuits 1/D4 
of television receivers employing series- Related type: 
connected heater strings. Outline 14C, - 6DA4 
OUTLINES SECTION. Heater volts 

(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with glass octal type 6DA4. 
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HALF-WAVE VACUUM RECTIFIER K /^/\ 
Glass octal type used as damper [>• _ 1 

| f Dc4 tube in horizontal-deflection circuits of 
Related types: television receivers employing series- 
ADE4 22DE4 connected heater strings. Outline 14F, 

OUTLINES SECTION. Heater volts H 

(ac/dc), 17; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type Is identical with glass octal type 6DE4. 

HALF-WAVE VACUUM RECTIFIER k 

l-jrr*jk* * Glass octal type used as damper \ 
1 * tube in horizontal-deflection circuits of I t 

Related types: television receivers employing series- ic^V 
6DM4,12DM4 connected heater strings. Outline 14F, 

OUTLINES SECTION. Heater volts h 
(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with glass octal type 6DM 4. 

17DQ6A 

17DQ6B 

BEAM POWER TUBE 

17DQ6B Glass octal types used as horizon- ( EEEli J „ , . j , tal deflection amplifier in television r7?i^Jy) Related types: . ... , . H n^-v'O'h 
6DQ6A, 6DQ6B, receivers employing series-connected IS 
12DQ6A 12DQ6B heater strings. Outline21, OUTLINES nc'k 

SECTION. Heater volts (ac/dc), 16.8; cj 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
these types are identical with glass octal types 6DQ6-A and 6DQ6-B. 

BEAM POWER TUBE K 

_ _ ^ _ _ Duodecar type used as horizontal- ^ 
1/ V7C J deflection-amplifier tube in television 0i(Ly:T?^><7®GK3 
Related types: receivers employing series-connected 
ages, I2GE5 heater strings. Outline 20, OUTLINES 2 Qj"—Tjs) G' 

SECTION. Heater volts (ac/dc), 16.8; M H 

amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6GE5. 

BEAM POWER TUBE k 

Novar type used in horizontal-de- 2 

I / V7 J J flection-amplifier circuits of television G J(S) IC 
Related types: receivers employing series-connected 1 

6GJ5, 12GJ5 heaterstrings.OutlinelSA,OUTLINES ^ ® 
SECTION. Tube requires novar nine- lc 

contact socket and may be operated in any position. Heater volts (ac/dc), 16.8; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with type 6GJ5. 

17GT5 
Related types: 
6GT5, 12GT5 

BEAM POWER TUBE 
Novar type used in horizontal-de- 

flection-amplifier circuits of television 
receivers employing series-connected 
heater strings. Outlines 17A, OUT- 
LINES SECTION. Tube requires no- 
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var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with novar type 6GT5. 

NC g2 
K 

G'®^%e)C G| BEAM POWER TUBE 
G3QlQji^\ X?) Duodecar type used as horizontal- 

G2(3U\Lf^3<7@K deflection-amplifier tube in television | / G VJ 
63 receivers employing series-connected Related type: NC ?i)—Tie) 52 heater strings. Outline 16C, OUT- 6GV5 

h h LINES SECTION. Heater volts (ac/ 
dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with duodecar type 6GV5. 

02 - ot 

NCrv1J-\\ BEAM POWER TUBE 

( .EElJ ) Glass octal type used in horizon- - _, 
tal-deflection-amplifier circuits of high- I/^7VyO 

H jl/ efficiency deflection circuits of tele- Related type»: 
GPT?) vision receivers employing series-con- 6GW6, ugws 

03 nected heater strings. Outline 21, OUT- 
LINES SECTION. Tube requires octal socket and may be operated in any po- 
sition. Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with glass octal type 6GW6. 

H 

BEAM POWER TUBE 
K(5y^ ~ Jj-Xz)152 Novar type used as high-efficiency _ _ . _ . 

horizontal-deflection-amplifier tube in 1 f JDO 
G|(2AA^vN/y^'G3 television receivers employing series- Related types: 

(?) -/t) connected heater strings. Outline 18A, 6JB6, ijjbs 
g2 ic OUTLINES SECTION. Heater volts 

(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with novar type 6JB6. 

17JB6 
Related types: 
6JB6, 12JB6 

Nc (?)@ G2P MEDIUM-MU TRIODE— 
®^^0- kr ROWER PENTODE 

XjlliEi—-XL, Duodecar type used as combined _ _ .™n 
vertical-deflection-oscillator and ver- | f Jji.fj 
tical-deflection-amplifier tube in tele- 

T 0" ® Kt vision receivers employing series-con- 
H H nected heater strings. Outline 12B, 

OUTLINES SECTION. Tube requires duodecar twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time 
(average), 11 seconds. 

CLASS Ai AMPLIFIER 
Triode Pentode 

Characteristics: Unit Unit 
Plate Voltage  150 45 120 volts 
Grid-No.2 (Screen-Grid) Voltage  - 110 110 volts 
Grid-No.l (Control-Grid) Voltage  -5 0 -8 volts 
Amplification Factor  21.5 - - 
Plate Resistance (Approx.)  11300 - 11700 ohms 
Transconductance  1900 - 7100 pmhos 
Plate Current  3.3 122* 46 ma 
Grid-No.2 Current  - 17* 4 ma 
Grid-No.l Voltage (Approx.) for plate current of 100 ^a  . - -25 volts 
Grid-No.l Voltage (Approx.) for plate current of 10   -10 - volts 
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VERTICAL-DEFLECTION OSCILLATOR AND , 
For operation in a 525-line, SO-frame sy. 

Maximum Ratings, (Design-MaximumValues): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage. .. 
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation   
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Triode 
Unit 

Oscillator 
250 max 

-400 max 
70 max 
20 max 

1 max 

200 max 
200Hmax 

Pentode 
Unit 

Amplifier 
250 max 

2000 max 
200 max 

-150 max 
245 max 

70 max 
7 max 

1.8 max 

200 max 
200mmax 

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

For fixed-bias operation  1 max 1 max megohm 
For cathode-bias operation  2.2 max 2.2 max megohms 

• This value may be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
§ 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, 
f 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. 

HALF-WAVE VACUUM RECTIFIER H h c 

Miniature type used as damper tube in 
horizontal-deflection circuits of television re- P/~\/ V\/^MC 
ceiversemployingseries-connectedheaterstrings. (3V--V Yt) 

| 7UO Outline 8D, OUTLINES SECTION. Tube re- I 1—, \1 
■■ O quires miniature nine-contact socket and may ic(!a //\ aDp be mounted in any position. Socket terminals 2, 

6, 7, and 9 should not be used as tie points. It is \2) 
especially important that this tube, like other K 

power-handling tubes, be adequately ventilated. 
Heater volts (ac/dc), 17.5; amperes, 0.3; warm-up time (average), 11 seconds. Maximum ratings for 
damper service (for operation in a 525-line, 30-frame system): peak inverse plate volts, 2000 max; peak 
plate ma., 450 max; dc plate ma., 75 max; plate dissipation, 3 max watts; peak heater-cathode volts; 
heater negative with respect to cathode, 2000 max (the dc component must not exceed 500 volts); 
heater positive with respect to cathode, 200 max (the dc component must not exceed 100 volts). This 
type is used principally for renewal purposes. 

BEAM POWER TUBE 
Glass octal type used as horizontal-deflec- -—A 

tion-amplifier tube in television receivers em- 1 
ploying series-connected heater strings. Outline k 

lO AC 14E, OUTLINES SECTION. Tube requires I 
® ^ octal socket and may be operated in any position. 

Heater volts (ac/dc), 18.5; amperes, 0.3; warm- H 

up time (average), 11 seconds. Characteristics T ? 
as class Ai amplifier: plate volts, 200; grid-No.2 C| 
volts, 125; grid-No.l volts, -17; plate ma., 40; 

grid-No.2 ma., 1.1; transconductance, 4800 ^mhos; plate resistance (approx.), 27000 ohms. 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 (screen-grid) Voltage  
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  
Peak Cathode Current  
Average Cathode Current    
Grid-No.2 Input  
Plate Dissipation  

350 max 
3000 max 

— 600 max 
160 max 

— 250 max 
310 max 
90 max 

2.5 max 
9 max 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

Bulb Temperature (At hottest point)  
200 max 
200"maa: 
190 max 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 
For grid-resistor-bias operation  1 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. n Under no circumstances should this absolute value be exceeded. 
• An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

REMOTE-CUTOFF PENTODE 
} Miniature type used as rf- and if- 

amplifier tube in ac/dc radio receivers. 
®| Outline 7B, OUTLINES SECTION. 

oW Tube requires miniature seven-contact 
socket and may be mounted in any 

position. Heater volts (ac/dc), 18; amperes, 0.1; warm-up 
FW6-A, 20 seconds. 

CLASS A, AMPLIFIER 
Maximum Ratings, {Design-MaximumValues): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Grid-No.2 Input: 

For grid-No.2 voltages up to 75 volts  
For grid-No.2 voltages between 75 and 150 volts  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

18FW6 

18FW6A 

time (average), 18- 

150 max volts 
150 max volts 
See curve page 70 

0 max volts 

0.6 max watt 
See curve page 70 

2.5 max watts 

100 max volts 
100 max volts 

Characteristics: 
Plate Supply Voltage    
Grid No.3  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for transconductance of 25 pmhos. 

  100 volts 
Connected to cathode at socket 

   100 volts 
  68 ohms 
  0.25 megohm 
  4400 ^mhos 
  11 ma 
  4.4 ma 
  -20 volts 

PRENTAGRID CONVERTER 

£5 Miniature type used for converter "1 QCV/% 
applications in ac/dc radio receivers. I ©I 

C3 Outline 7B, OUTLINES SECTION. IfiFV^A 
Tube requires miniature seven-con- ' ©r^O/A 
tact socket and may be mounted in 

any position. Heater volts (ac/dc), 18; amperes, 0.1; warm-up time (average), 
18FX6-A, 20 seconds. 

CONVERTER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max volts 
Grids-No.2-And-No.4 (screen-grid) Supply Voltage  150 max volts 
Grids-No.2-And-No.4 Voltage  110 max volts 
Grids-No.2-And-No.4 Input  1.2 max watts 
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Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

100 max 
100 max 

Typical Operation {Separate Excitaiion)'.* 
Plate Voltage  100 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage  100 volts 
Grid-No.3 (Control-Grid) Voltage  -1.5 volts 
Grid-No.l (Oscillator-Grid) Resistor  20000 ohms 
Plate Resistance (Approx.)  0.4 megohm 
Conversion Transconductance  480 ^mhos 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 10 ^mhos -21 volts 
Plate Current  2.3 ma 
Grids-No.2-and-No.4 Current  6.2 ma 
Grid-No.l Current  0.5 ma 
Total Cathode Current  9 ma 
Note: The transconductance between grid No.l and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 7000 ^mhos under the following conditions: grids No.l and No.3 at 0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current is 24 ma., and 
the amplification factor is 22. 
* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 

TWIN DIODE—HIGH-MU TRIODE 02 

UIFYA Miniature type used for combined | -i- [O®''15' ■ ®r I W detector, amplifier, and avc tube in JVjlr—iJAl-v 
IftFYAA compact ac/dc radio receivers. Out- k(1mEa.' lOriUAA line 7B, OUTLINES SECTION. Tube 

requires miniature seven-contact sock- of 
et and may be mounted in any position. Heater volts (ac/dc), 18; amperes, 0.1; 
warm-up time (average), 18FY6-A, 20 seconds. 

TRIODE UNIT AS CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  150 max volts 
Grid Voltage, Positive-bias value  0 max volts 
Plate Dissipation  0.5 max watt 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  100 max volts 
Heater positive with respect to cathode  100 max volts 

Characteristics: 
Plate Voltage  100 volts 
Grid Voltage  -1 volt 
Amplification Factor  100 
Plate Resistance (Approx.)  77000 ohms 
Transconductance    1300 /jmhos 
Plate Current  0.6 ma 

DIODE UNITS {Each Unit) 
Maximum Ratings, {Design-Maximum Values): 
Plate Current  

150 max 
0 max 

0.5 max 
100 max 
100 max 

SHARP-CUTOFF PENTODE 
Miniature type used in the if, rf, 

_ _ _ _ . _ and converter stages of ac/dc AM 
1radio receivers. Outline 7B, OUT- 

LINES SECTION. Tube requires min- 
iature seven-contact socket and may 
be operated in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Warm-Up Time (average) . 
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Direct Interelectrode Capacitances:0 

Grid-No. 1 to Plate  0.0035 pf 
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.0 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal Shield... 5.0 pf 0 Values are same without external shield, or with external shield connected to cathode. 

CLASS At AMPLIFIER 
Characteristics: 
Plate Supply Voltage  100 volts 
Grid No.3 (Suppressor Grid) Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage  100 volts 
Cathode-Bias Resistor  150 ohms 
Plate Resistance (Approx.)  0.5 megohm 
Transconductance  4300 pmhos 
Plate Current  5 ma 
Grid-No.2 Current  2 ma 
Grid-No.1 Voltage (Approx.), for plate current of 10 pa  -4.7 volts 

RF AMPLIFIER AND CONVERTER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max volts 
Grid-No.2 Supply Voltage  150 max volts 
Grid-No.2 Voltage  See curve page 70 
Plate Dissipation  2.5 max watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 75 volts  0.6 max watt 
For grid-No.2 voltages between 75 and 150 volts  See curve page 70 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  100 max volts 
Heater positive with respect to cathode  100 wax volts 

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

operated receivers. Maximum dimensions: over- 
all length, 4-3 /16 inches; seated height, 3-9 /16 
inches; diameter, 1-9 /16 inches. Tube requires 
six-contact socket. Filament volts (dc), 2.0; am- 
peres, 0.26. Except for filament current, this 
type is electrically identical with type 1J6-GT. 
Type 19 is a DISCONTINUED type listed for 
reference only. 

k(3^x\ half-wave vacuum rectifier 19AU4 
(Ny,—, ) Glass octal types used as damper _ _ _ . _ - — _ _ 

(A /^Jh) diode in horizontal-deflection circuits!9AIJ4GTA 
of black-and-white television receivers itoiatad type 

0 ■ fS) employing series-connected heater 6AU4GTA 
'c " strings. Outline 14F, OUTLINES SEC- 

TION. Tubes require octal socket and may be mounted in any position. These 
types may be supplied with pin 1 omitted. Socket terminals 1, 2, 4, and 6 should 
not be used as tie points. It is especially important that these tubes, like other 
power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 18.9; am- 
peres, 0.6; warm-up time (average), 11 seconds. Type 19AU4-GTA is used prin- 
cipally for renewal purposes. 

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

Mnvim.im 19AUU-GTA 19A UU Maximum Ratings: Design Maximum Desian Center 
Peak Inverse Plate Voltage#  
Peak Plate Current  
DC Plate Current  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

19AUI-GTA 19AUU Design Maximum Design Center 
4500 max 4500° max volts 1300 max 1050 max ma 210 max 175 max ma 6.5 max 6 max watts 
4500twiax 4500^"frnax volts 300Amax 300Amax volts 

# The duration of the voltage pulae must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 0 Under no circumstances should this absolute value be exceeded, 
t The dc component must not exceed 900 volts. 
* The dc component must not exceed 100 volts. 
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BEAM POWER TUBE 
NC/js Pyrss, 

Glass octal types used as output amplifiers 
* * DVyOv? jn horizontal deflection circuits of television | 

equipment of the "transformerless" type where ®3^7x—---I Y—* 
f A high pulse voltages occur during short duty I \ ZZZsl J 
I 7 D wO w/\ cycles. Type 19BG6GA, Outline 25A, OUT- 

Rel ted • LINES SECTION. Tubes require octal socket. H v. ^ * Vertical tube mounting is preferred but hori- Cu * C®) 6BG6G zontal operation is permissible if pins No.2 and NC 
No.7 are in vertical plane. Heater volts (ac/dc), 

18.9; amperes, 0.3. Except for heater rating and interelectrode capacitances, type 19BG6-GA is elec- 
trically identical with glass octal type 6BG6-G. Type 19BG6-G is a DISCONTINUED type listed 
for reference only. Type 19BG6-GA is used principally for renewal purposes. 

Related type: 
6BG6G 

MEDIUM-MU TRIOOE— " 
SHARP-CUTOFF TETRODE 

O A Miniature type used as combined Kt07„ 21 

IVCLOA vhf oscillator and mixer in television ^ 
kaieted typ»»: receivers employing series-connected ^ Tf 

scisa, 4CL»a heaterstrings.OutlineBB, OUTLINES 0O 
SECTION. Tube requires miniature 'TR 

nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
18.9; amperes, 0.15; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6CL8-A. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

_ Miniature type used as combined is 
] 7CAw oscillator and mixer in television re- vf— 
delated typ,.: ceivers employing series-connected G 

sea*. MA* heater strings and using an intermediate 
frequency in the order of 40 megacycles 

per second. Outline 8B, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be operated in any position. Heater volts (ac/dc), 18.9; 
amperes, 0.15; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EA8. 

SEMIREMOTE-CUTOFF PENTODE Hry\Y\rfZ 

_ _ I, _ « Miniature type used as if-amplifier |V/T 
19nKO tube in FM receivers employing series- \ U^V~a7) 

Related type: connected heater strings. Outline 7B, 
6HR6 OUTLINES SECTION. Heater volts 15 

(ac/dc), 18.9; amperes, 0.15; warm-up 0| 

time (average), 17 seconds. Except for heater ratings, this type is identical with 
miniature type 6HR6. 

SHARP-CUTOFF PENTODE HrVT7f\?; 

n *> ■ It* £ Miniature type used as if-amplifier 
19HbO an<i limiter tube in FM receivers. Out- sAK r^\~jhs 

Related type: line 7B, OUTLINES SECTION. 
6HS6 Heater volts (ac/dc), 18.9; amperes, OX 

0.15; warm-up time (average), 17 sec- c' 
onds. Except for heater ratings, this type is identical to miniature type 6HS6. 
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A PF> HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

SjuKlh Miniature type used as if-ampli- IrtLJifO 
p /jVjEi-i ^er an^ voltage-amplifier tube in 19 M V O 

f/^ isP radio receivers employing series-con- 
0 AiL nectedheaterstrings.0utline8B,0UT- 

T P LINES SECTION. Tube requires min- 
iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 18.9; amperes, 0.15. 

CUSS Ai AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design-Maximmn Values): Unit Unit 
Plate Voltage  330 max 330 max volts 
Grid-No.2 (screen-grid) Supply Voltage  - 330 wax volts 
Grid-No.2 Voltage  - See curve page 70 
Grid-No.1 (control-grid) Voltage, Positive-bias value  0 wax 0 wax volts 
Plate Dissipation  0.55 wax 3 wax watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  - 0.55 wax watt 
For grid-No.2 voltages between 165 and 330 volts  - See curve page 70 

. Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  200 wax 200 wax volts 
Heater positive with respect to cathode   200Bwax 200"wax volts 

Characteristics: 
Plate Voltage  100 125 volts 
Grid-No.2 Voltage  - 125 volts 
Grid-No.1 Voltage  -1 -1 volt 
Amplification Factor  70 - 
Plate Resistance (Approx.)  54000 200000 ohms 
Transconductance  1300 6500 /xmhos 
Plate Current  0.8 12 ma 
Grid-No.2 Current  - 4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 50   -1.5 - volts 
Grid-No.1 Voltage (Approx.) for plate current of 20 /xa  - -9 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  0.5 wax 0.25 wax megohm 
For cathode-bias operation  1 max 1 max megohm 

■ The dc component must not exceed 100 volts. 

Triode Pentode 
Unit Unit 

330 wax 330 wax volts 
_ 330 wax volts 
_ See curve page 70 
0 wax 0 wax volts 

0. 55 wax 3 wax watts 
_ 0.55 wax watt 
- See curve page 70 

200 wax 200 wax volts 
200Bwax 200Bwax volts 

100 125 volts 
- 125 volts 

-1 -1 volt 
70 - 

54000 200000 ohms 
1300 6500 Atmhos 
0.8 12 ma 

- 4 ma 
-1.5 - volts 

-9 volts 

0.5 wax 0.25 wax megohm 
1 max 1 max megohm 

MEDIUM-MU TWIN TRIODE ►y-x 
S-2-—^ Miniature type used for converter service 

—b^Vc^^T *n ac/dc an^ receivers and as oscil- (y/ra-.j-i-l V—/ lator, amplifier, or mixer in television receivers Itl 
(a If'" ) of the "transformerless" type.Outline 7B, OUT- |. jr 

PrC^JvvV/N Al)K LINES SECTION. Tube requires miniature Related types: ' —1^,/ seven-contact socket and may be mounted in 6 
pT2(jj any position. Heater volts (ac/dc), 18.9; am- ' 

peres, 0.15. For direct interelectrode capaci- 
tances, ratings, and typical operation as a class Ai amplifier, and curves, refer to type 6J6. Maximum 
ratings and characteristics for mixer service (each unit): plate volts, 150 (300 wax); cathode-bias 
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance, 
1900 Atmhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 wax. Type 
19J6 is used principally for renewal purposes. 

H A pp MEDIUM-MU TRIODE— 

=2p SHARp-CUTOFF pentode G/tF/ ;:;0(L Miniature type used as FM con- miHIO 
^BL-. Kp verter and rf-amp]ifier tube in radio I74IN0 

receivers. Outline 8B, OUTLINES 
QpJ~—^®G| SECTION. Tube requires miniature 

nine-contact socket and may be mount- 
ed in any.position. Heater volts (ac/dc), 18.9; amperes, 0.15. 

19JN8 
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CLASS A! AMPLIFIER 
reniode 

Unit 
300 max volts 
300 max volts 
See curve page 70 

0 max volts 
2.5 max watts 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value 
Plate Dissipation  
Grid-No.2 Input: 

For gri<i-No.2 voltages up to 150 volts  
For grid-No.2 voltages between 150 and 300 volts. . 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

0.55 max watt 
See curve page 70 

200 max 
2Q0mmax 

200 max 
200mmax 

volts 
volts 

Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No. 1 Voltage  
Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 10 /j* 

125 volts 
volts 
volt -1 

46 
5400 
8500 
13.5 

ohms 
umhos 

200000 
7500 

12 
4 

ma 

volts 

2.2 max 
2.2 max 

2.2 max megohms 
2.2 max megohms 

The dc component must not exceed 100 volts. 

TRIPLE DIODE—HIGH-MU TRIODE 
_ Miniature type used as combined audio KD /iY |\ KyD|& 

| Q 1 ft amplifier, AM detector, and FM detector in 15 -ETTlY^ 'is 
* " ■ AM/FM receivers of the a/c or "transformer" j/fSr 

Related types: type. Outline SB* OUTLINES SECTION. (ixlxyvT/i/J) 
5T8, 6T8A Tube requires miniature nine-contact socket Pd^vN^yS and may be mounted in any position. Heater «.■ 

volts (ac/dc), 18.9; amperes, 0.15. Except for pt>3 pT 
heater ratings, this type is identical with miniature type 6T8-A. Type 19T8 is used principally for re- 
newal purposes. 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE "0-^-0" 
Miniature type used as combined PTQja^l 

I oscillator and mixer tube in "trans- gtXLvt' u>iXG?p 
Related lypM: formerless" AM/FM receivers. Out- 

5X8,6X8 line 8B, OUTLINES SECTION. Tube G0
5~—Ui) 

requires miniature nine-contact socket G3p F'p 

and may be mounted in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. 
Except for heater ratings, this type is identical with miniature type 6X8. 

POWER TRIODE 
Glass type used as output amplifier in dry- 

battery-operated receivers. Filament volte (dc), 
3.3; amperes, 0.132. Characteristics as class Ai 
amplifier: plate volts, 135 moo;; grid volte, 
-22.5; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.3; transconduc- 
tance, 525 Mmhos; load resistance, 6500 ohms; , 
output mw., 110. This is a DISCONTINUED 
type listed for reference only. 
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h q o2p DIODE-REMOTE-CUTOFF 

/1/L^i! P PENTODE 
Miniature type used as combined _ _ _ _ _ 

—_0p if amplifier and AM detector in AM xOEQ/ o an(j AM/FM radio receivers. Outline Related typec 

G3(Lr—^2)s 8D, OUTLINES SECTION. Tube re- 6EQ7, iieq? 
quires miniature nine-contact socket 

and may be operated in any position. Heater volts (ac/dc), 20; amperes, 0.1. Ex- 
cept for heater ratings, this type is identical with miniature type 6EQ7. 

Pr high-mu twin triode 
M\L„ I—/P Miniature type used in high-gain, _ _ ___ 

hCSa^TW-/resistance-coupled, low-level audio am- 20c2# 
' plifiers operating at low-signal levels, 

hCiT^^TD such as preamplifiers for stereo phono- 
Kti graphs. Outline 8B, OUTLINES SEC- 

TION . For typical operation as resistance-coupled amplifier, refer to RESIST AN CE- 
COUPLED AMPLIFIER SECTION. Tube requires miniature nine-contact 
socket and may be operated in any position. 

Heater Volts (ac/dc)  
Heater Current  
Heater Warm-Up Time (average)  
Direct Interelectrodes Capacitances:0 

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

Unit No.l 
1.5 
1.6 
0.2 

CLASS A! AMPLIFIER {Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

20 
0.1 
20 

Unit No.2 
1.5 
1.6 
0.3 

55 max 
0 max 

1.2 max 
200 max 
200"max 

AVERAGE PLATE CHARACTERISTICS 

IHSH n 

8 a 

300 400 
PLATE VOLTS 
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Characteristics: 
Plate Voltage    100 250 volts 
Grid Voltage     -1 -2 volts 
Amplification Factor    100 100 
Plate Resistance (Approx.)    80000 62500 ohms 
Transconductance    1250 1600 Atmhos 
Plate Current    0.5 1.2 ma 
0 Without external shield. 
• The dc component must not exceed 100 volts. 

BEAM POWER TUBE 

m Glass octal type used as horizon- \ 
£> ICXO tal-defleetion amplifier in television re- iofTt 

Related type: eeivers employing series-connected 
6EX6 heater strings. Outline 25A, OUT- 

LINES SECTION. Tubes requires oc- 02 

tal socket and should be operated vertically (base down or up) or horizontally with 
pins 2 and 7 in a vertical plane. Heater volts (ac/dc), 21-5; amperes; warm-up time 
(average), 11 seconds. Except for heater ratings, this tube is identical with glass 
octal type 6EX6. ttc Sz 

S|_ (Dfif?) NO- 
BEAM POWER TUBE £ G| 

> 1#"* W C Duodecar type used as horizontal- ^L^EE-i/TX 
■21GY5 • deflection-amplifier tube in television 

receivers employing series-connected (zJvX^Vam) 
, heater strings. Outline 16C, OUT- NC CiJ "tj) 2 

LINES SECTION. Tube requires duo- H M 

decar twelve^contact socket and may be mounted in any position. Heater volts 
(ac/dc), 21; amperes, 0.45; warm-up time (average), 11 seconds. 

■•21GY5 

CLASS Aj AMPLIFIER 
Characteristics; 
Plate Voltage  60 130 volts 

• Grid-No.2 (Screen-Grid) Voltage  130 130 volts 
Grid-No.l (Control-Grid) Voltage  0 -20 volts 
Triode Amplification Factor*   - 4.7 
Plate Resistance (Approx.)  - 11000 ohms 
Transconductance  - 9100 /amhos 
Plate Current    410* 50 ma 
Grid-No.2 Current  24* 1.75 ma 
Grid-No.l Voltage (Approx.) for plate current of 1 ma  - -33 volts 
* Triode connection, grid No.2 connected to plate. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage#  
Peak Negative-Pulse Plate Voltage  
Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage  
DC Grid-No.1 Voltage  
Peak Cathode Current  
Average Cathode Current  
Plate Dissipation!  

■ Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  1 max megohm 
§ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds, 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
■ The dc component must not exceed 100 volts. 

SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier in dry-bat- 

tery-operated receivers. Maximum over-all 
length, 5-1/32 inches; maximum diameter, 1- 
13/16 inches. Filament volts (dc),3.3; amperes, 
0.132. Characteristics as class Ai amplifier: plate 
volts, 135mox;grid-No.2 (screen-grid) volts, 67.5 
max;grid-No.l volts, -1.5; plate ma.,3.7;grid- 
No.2 ma., 1.3; plate resistance, 325000 ohms; 
transconductance, 500 /imhos. This is a DIS- 
CONTINUED type listed for reference only. 

half-wave vacuum rectifier 
lc(3Vy -1- [ Novar type used as damper tube in _ _ _ . , _ 

~\J r—4i L horizontal deflection circuits of black- J. .Zprl.ll 
l/SAc and-white television receivers employ- Related type.: 

(t) (t) ing series-connected heater strings. 6BH3, i/bhs 
,c K Outline 17A, OUTLINES SECTION. 

Heater volts (ac/dc), 22.4; amperes, 0.450; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6BH3. 

HALF-WAVE VACUUM RECTIFIER 
(l/' -L- \ Glass octal type used as damper _ _ _ _ _ 

( —i ) tube in horizontal-deflection circuits of 2 2 D C4 
| (EK black-and-white television receivers Reiatod types: 

N employing series-connected heater 6DE4, 17DE4 
strings. Outline 14P, OUTLINES SEC- 

TION. Heater volts (ac/dc), 22.4; amperes, 0.45; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with glass octal type 6DE4. 

BEAM POWER TUBE 
Novar type used as horizontal- 

deflection-amplifier tube in !ow-B+, 
black-and-white television receivers 
employing series-connected heater 
strings. Outline 17 A, OUTLINESSEC- 

22JG6 

TION. Tube requires novar nine-contact socket and may be mounted in any position. 
Heater Voltage (ac /dc)  
Heater Current  
Heater Warm-Up Time (average)  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS A, AMPLIFIER 

Characteristics: 
Plate Voltage  
Grid No.3 (Suppressor Grid)  
Grid-No.2 (Screen-Grid) Voltage. . 
Grid-No.1 (Control-Grid) Voltage. 

Triode* Pentode 
Connection Connection 

125 50 130 volts 
Connected to cathode at socket 
- 125 125 volts 

-20 0 -20 volts 
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 AVERAGE PLATE CHARACTERISTICS  
EJgiS- TYPE 22JG6 
  Ef« 22.0 VOLTS  GRID No.3 CONNECTED TO .. CATHODE AT SOCKET. *22. GRID - No. I VOLTS = 0 

400 500 
PLATE VOLTS 

Amplification Factor  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.), for plate current of 1 ma. 

- 12000 
- 10000 

525* 80 
32* 2.5 
- -40 

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

Maximum Ratings, {Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage0  
Peak Negative-Pulse Plate Voltage  
DC Grip-No.3 Voltage*  
DC Grid-No.2 Voltage  
DC Grid-No.1 Voltage, Negative-bias value. 
Peak Negative-Pulse Grid-No.1 Voltage. .. 
Peak Cathode Current  
Average Cathodes Current  
Plate Dissipation!  
Grid-No.2 Input  

AVERAGE CHARACTERISTICS 
type 22JG6 £,*22.0 VOLTS GRID No.3 CONNECTED TO CATHODE AT SOCKET. 700 •GRID-No.2 VOLTSsl25 i , 

 I ECl-0 

300 400 PLATE VOLTS 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Bulb Temperature (At hottest point)  

200 max 
200#max 
220 max 

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

For grid-No.l-resistor-bias operation  2.2 max megohms 
■ With grid No.2 connected to plate at socket. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. D The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-franie system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
* In horizontal-deflection-amplifier-service, a positive voltage (typical value, 30 volts) may be applied 
to grid No.3 to reduce "snivets" interference, which may occur in both vhf and uhf television receivers, 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
# The dc component must not exceed 100 volts. 

SHARP-CUTOFF TETRODE 
# Glass type used as rf amplifier or biased 

detector in ac-operated receivers. Maximum 
over-all length, 5-1/32 inches; maximum diam- O il A K eter, 1-13/16 inches. Tube requires five-contact 
socket. Heater volts (ac/dc), 2.5; amperes, 1.75. 
Typical operation and maximum ratings as 
class Ai amplifier: plate volts, 250 (275 wax); M M grid-No.2 volts, 90; grid-No.l volts,-3; plate re- 

sistance, 0.6 megohm; transconductance, 1050 Miuhos; plate ma., 4; grid-No.2 ma., 1.7 wax. This type 
is used principally for renewal purposes. 

S:25A6^ NC:25A6-GT Gj 

POWER PENTODE 
Metal type 25A6 and glass octal type 

25A6-GT used in output stage of ac/dc re- 
ceivers. Outlines 5 and 14C, respectively, OUT- 
LINES SECTION. Tubes require octal socket. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings as class At amplifier: plate volts, 
160; grid-No.2 volts, 135; plate dissipation, 5.3 
watts; grid-No.2 input, 1.9 watts. These are 
DISCONTINUED types listed for reference 
only. 

C2P0 -0O'F RECTIFIER—POWER PENTODE p Glass octal type used as combined half- 
wave rectifier and power amplifier. Outline 14C, 

( f:5rJ-£- ) OUTLINES SECTION. Heater volts (ac/dc), 
/rVr""25; amperes, 0.3. Typical operation of pentode OC A7QT 

unit as class Ai amplifier: plate volts and grid- 
No.2 volts, 100 (117 wax); grid-No.l volts, -15; 

cae plate ma., 20.5; grid-No.2 ma., 4; plate resist- ance, 50000 ohms, transconductance, 1800 
t*rahos; load resistance, 4500 ohms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse 
plate volts, 350; peak plate ma., 450; dc output ma., 75; peak heater-cathode volts, 175. This is a 
DISCONTINUED type listed for reference only. 

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

ac /dc receivers. Outline 14C, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Maximum ratings: plate volts, 180 wax; plate 
dissipation, 10 wax watts. This is a DISCON- 
TINUED type listed for reference only. 
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BEAM POWER TUBE 
. _ _ . . _ - Glass octal type used as horizon- K ^-T—r—; 
25 AV 3 w/V tal-deflection amplifier tube in tele- -alcj 

Related types: vision receivers employing either trans- 
6Avsoa, 12AV5GA former coupling or direct coupling to QJ 

the deflecting yoke. Outline 19B, OUT- ci 
LINES SECTION. Heater volts (ac/dc), 25; amperes, 0.3. Except for 
ings, this type is identical with glass octal type 6AV5-GA. 

heater rat- 

25AX4GT 
HALF-WAVE VACUUM RECTIFIER 

JL>J>1 Glass octal type used as a damper I 
Related typej: tube in horizontal deflection circuits J 1 l~. 

6AX4GT, 6AX4GTB, 0j television receivers. Outline 14C, ic^V 

*^AX4G^' iOUTLINES SECTION. This type may be supplied with pm No.l omit- ,c H 

ted. Heater volts (ac/dc), 25; amperes, 0.3. Except for heater ratings, this type is 
identical with glass octal type 6AX4-GT. 

2535 

DIRECT-COUPLED POWER AMPLIFIER 
Glass type used as class Ai power amplifier. 

One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings and characteristics are the same as 
for type 25N6-G. Type 25B5 is a DISCON- 
TINUED type listed for reference only. 

TRIODE—PENTODE c2, pt 
Glass octal type used as amplifier. High- (4) (p^'p 

mu triode unit and remote-cutoff pentode unit - 
OS*T are independent. Outline 14C, OUTLINES SEC- aDI$OwI TION. Heater volts (ac/dc), 25; amperes, 0.15. | If 

Typical operation of pentode unit as class Ai 
amplifier: plate and grid-No.2 volts, 100; grid- H 

No.l volts, -3; plate ma., 7.6; grid-No.2 ma., 2; Kp/|W 
plate resistance, 185000 ohms; transconduc- GjpV-/ WOT 

tance, 2000 /mihos. Triode unit: plate volts, 100; grid volts, -1; plate ma., 0.6; amplification factor, 112; 
plate resistance, 75000; transconductance, 1500 jmihos. This is a DISCONTINUED type listed for 
reference only. 

POWER PENTODE C2 Cl 
Glass octal type used in output stage of W - {£) 

ac/dc receivers. Outline 26, OUTLINES SEC- p VX 
TION. Heater volts (ac/dc), 25; amperes, 0.3. Of [ .\ \ 

^ r-p x Typical operation as class Ai amplifier: plate I J 
volts, 200 max; grid-No.2 volts, 135 max; grid- 
No.l volts, -23; plate ma., 62; grid-No.2 ma., H \. H 

1.8; plate resistance, 18000 ohms; transcon- fn ■ @ 
ductance, 5000 ^tmhos; load resistance, 2500 NC g 
ohms; output watts, 7.1. This is a DISCON- 3 

TINUED type listed for reference only. 

25B6G 

25BK5 
Related types: 
6BK5, 12BK5 

BEAM POWER TUBE 
Miniature type used in audio out- 

put stages of television and radio re- 
ceivers. Also used as video amplifier. 
Outline 8D, OUTLINES SECTION, 
Heater volts (ac/dc), 25; amperes, 0.3. 
Except for heater rating, this type is 
identical with miniature type 6BK5. 
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BEAM POWER TUBE , 
25BQ6GT Glass octal types used as horizon-_ _ _ _ _ _ 

tal deflection amplifiers in circuits of J DQO>5 I D 
television equipment. Outline 15C, , _ 
OUTLINES SECTION. These types /25CU6 
may besuppliedwithpinNo.l omitted. Related types: 

oc g Tubes require octal socket and may be 6BQ6gtb/6CU6, 12BQ6. 
3 mounted in any position. Heater volts gtb/hcub, 17BQ6GTB 

(ac/dc), 25; amperes, 0.3. Except for heater rating, these types are identical with 
glass octal types 6BQ6-GT and 6BQ6-GTB/6CU6, respectively. Type 25BQ6-GT 
is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 
zzzvyfir02 Miniature type used in the audio _ _ _ _ 

output stage of radio receivers. Be- 2 
guAX^^LA^p cause of its high power sensitivity and Related type: 

K0
=~;^ high efficiency at low plate and screen- socs 

Pa grid voltages, it is capable of provid- 
ing a relatively high power output. Outline 7C, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 25; amperes, 0.3. Except for heater ratings, this type is 
identical with miniature type 50C5. 

BEAM POWER TUBE 
Glass octal type used as output amplifier. 

Outline 26, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Refer to type 
6Y6-G for typical operation as a class Ai am- 
plifier. Type 25C6-G is a DISCONTINUED 
type listed for reference only. 

25C6G 

BEAM POWER TUBE 
Miniature type used in audio-out- 

put stage of radio and television re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; am- 
peres, 0.3. Except for heater ratings, 
this type is identical with miniature 
type 12CA5. 

25CA5 
Related types: 
6CA5, 12CA5 

#BEAM POWER TUBE 25CD6GA 
Glass octal types used as hori- ^_ 

zontal deflection amplifiers in tele- 
h vision receivers employing series- Related type: 

connected heater strings. Type 25CD6- 6CD6GA 
nc « GB, Outline 25A, OUTLINES SEC- 

TION. Heater volts (ac/dc), 25; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, these types are identical with glass octal types 6CD6-G 
and 6CD6-GA, respectively. Type 25CD6-GA is a DISCONTINUED type listed 
for reference only. 

Refer to type 25BQ6GTB/25CU6 
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BEAM POWER TUBE 
K(3Y -L \6)NC 

^ m Glass octal type used as horizon- zrzL p 
XdDIMw tal deflection amplifier in television / i-% 

receivers employing series-connected 
heater strings. Outline, 25A, OUT- W"*"® 
LINES SECTION. Tube requires NC c2 

octal socket. Vertical tube mounting is preferred but horizontal operation is per- 
missible if pins 1 and 3 are in vertical plane. 
Heater Voltage (ac/dc)  25 volts 
Heater Current   0.6 ampere 
Heater Warm-Up Time (Average)  11 seconds 
Plate Resistance (Approx.)t  4000 ohms 
TRANSCONDUCTANCEf  9000 ftmh.OS 
Mu-FACTOR,t Grid No.2 to Grid No.l  4.35 
t For plate and grid-No.2 volts, 125; grid-No.l volts, -18; plate ma., 70; grid-No.2 ma., 6.3. 

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

Maximum Ratings, (Design-Center Values): 
DC Plate Voltage  700 max 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum)  6600omax 
Peak Negative-Pulse Plate Voltage  -1500 max 
DC Grid-No.2 (screen-grid) Voltage  175 max 
Peak Negative-Pulse Grid-No.1 (control-grid) Voltage  -200 max 
Peak Cathode Current  700 max 
Average Cathode Current  200 max 
Grid-No.2 Input  3 max 
Plate DissiPATiONf  15 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   200 max 
Heater positive with respect to cathode  200"max 

Bulb Temperature (At hottest point)  225 max 
Maximum Circuit Value? 
Grid-No.l-Circuit Resistance  0.47 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. a Under no circumstances should this absolute value be exceeded. 
t An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
* The dc component must not exceed 100 volts. 

25EC6 

BEAM POWER TUBE 

Glass octal type used as horizon- 
tal deflection amplifier in television re- 
ceivers employing series-connected 
heater strings. Outline 25A, OUT- 
LINES SECTION, except vertical di- 
mensions are 1/4 inch shorter. Tube 
requires octal socket and may be 
operated in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Warm-Up Time (average)  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.3, and Grid No.2. 
Plate to Cathode, Heater, Grid No.3, and Grid No.2  

CLASS Al AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage  
Grid-No.l (Control-Grid) Voltage  
Triode Amplification Factor  
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Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No. 1 Voltage (Approx.) for plate current of 1 ma. 

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

Maximum Ratings, (Design-Maximum Values): 
DC Plate Supply Voltage  
Peak Positive-Pulse Plate Voltage*  
Peak Negative-Pulse Plate Voltage  
DC Grid-No.2 Voltage  
Peak Negative-Pulse Grid-No.1 Voltage. .. 
Peak Cathode Current  
Average Cathode Current  
Grid-No.2 Input  
Plate Dissipation0  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For grid-resistor-bias operation  1.5 moa: megohms 
■ This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
• This rating is applicable where the duration of the voltage pulse does not exceed 15 per cent of the 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent of the horizontal scanning cycle 
is 10 microseconds. a 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. 

POWER PENTODE 
Miniature type used in the audio 

output stage of radio and television 
receivers and in phonographs. Outline 
7C, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Except 
for heater rating, this type is identical 
with miniature type 6EH5. 

25EH5 
Related type*: 

6EH5, 12EH5, 50EH5 

BEAM POWER TUBE 
Miniature type used in audio-out- 

put stage of. ac/dc radio receivers em- 
ploying series-connected heater strings. 
Outline 7C, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 

Heater Voltage (ac /dc)  
Heater Current  
Heater Warm-Up Time (average)  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.i 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . . 

CLASS At AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation    
Grid-No.2 Input  

150 max 
130 max 

0 max 
5.5 max 
1.1 max 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

Bulb Temperature (At hottest point)  
Typical Operation and Characteristics? 
Plate Voltage    
Grid-No.2 Voltage  
Grid-No.l Voltage  
Peak AF Grid-No.l Voltage.  
Plate Resistance (Approx.)  
Transconductance  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No. 1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for Class ABt amplifier) 
Typical Operation (Values are for two tubes): 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Peak AF Grid-No. 1 -to-Grid-No. 1 Voltage    
Zero-Signal Plate Current  
Maximum-Signal Plate Current.  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current -  
Effective Load Resistance (Plate-to-plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation.    

■ The dc component must not exceed 100 volts. 

200 max volts 
200' 1max volts 
220 max 0C 

110 volts 
110 volts 

-7.5 volts 
7.5 volts 

13000 ohms 
6400 ^mhos 

43 ma 
45 ma 

3.8 ma 
7.3 ma 

2500 ohms 
7 per cent 

1.5 watts 

0.1 max megohm 
0.5 max megohm 

110 volts 
110 volts 
-8 volts 

14.4 volts 
82 ma 
88 ma 

7.2 ma 
12.5 ma 
4500 ohms 
2.6 per cent 
2.9 watts 

0.1 max megohm 
0.5 max megohm 

AVERAGE CHARACTERISTICS 

300 400 PLATE VOLTS 
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BEAM POWER TUBE 
25L6 

( ) Metal type 25L6 and glass octal o Cl j /-<-r 
type 25L6-GT used in output stage 25LOwT 

>. 7^ of ac/dc receivers. Outlines 5 and 14C, Related type«: 
s^sLe c respectively, OUTLINES SECTION. 12L6GT, solsgt nc:25L6-ot 3 These tubes require octal sockets and 

may be mounted in any position. Type 25L6-GT may be supplied with pin No.l 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical 
operation, refer to type 50L6-GT. Refer to miniature type 50C5 for curves, instal- 
lation, and application information, but take into consideration the differences in 
heater ratings. Type 25L6 is used principally for renewal purposes. 

Related type*: 
12L6GT, 50L6GT 

DIRECT-COUPLED TWIN 
POWER AMPLIFIER 

Glass octal type used as class A i power am- 
plifier. Heater volts (ac/dc), 25; amperes, 0.3. 
Characteristics as class Ai amplifier—input 
triode: plate volts, 100 (180 max)', grid volts, 0; 
peak af grid volts, 29.7; plate ma., 5.8. Output 
triode: plate volts, 180 max; plate ma., 46; load 
resistance, 4000 ohms; output watts, 3.8. This is 
a DISCONTINUED type listed for reference 
only. 

25N6G 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as damper tube in 

magnetic-deflection circuits of television receiv- 
ers. Outline 14C, OUTLINES SECTION. This 
type may be supplied with pin No.l omitted. 
Tube requires octal socket and may be mounted 
in any position. It is especially important that 
this tube, like other power-handling tubes, be 
adequately ventilated. Heater volts (ac /dc) 25; 
amperes, 0.3. This type is used principally for 
renewal purposes. 

25W4GT 

DAMPER SERVICE 
Maximum Ratings, (Design-Center Values): 

For operation in a 525-line, 30-frame system 
Peak Inverse Plate Voltage# (Absolute Maximum)  3850Bwax volts 
Peak Plate Current  750 max ma 
DC Plate Current   125 max ma 
Plate Dissipation  3.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode (Absolute Maximum)  500Bmax volts 
Heater positive with respect to cathode  200Amax volts 

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
■ Under no circumstances should this absolute maximum value be exceeded. A The dc component must not exceed 100 volts. 

VACUUM RECTIFIER-DOUBLER 
Glass type used as half-wave rectifier or volt- 

age doubler in ac /dc receivers. Maximum di- 
mensions: over-all length, 4-3 /16 inches; seated 
height, 3-9 /16 inches; diameter, 1-9 /16 inches. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings: peak inverse plate volts, 700; peak 
plate ma. per plate, 450; peak heater-cathode 
volts, 350; dc output ma. per plate, 75. This is a 
DISCONTINUED type listed for reference only. 

25Y5 
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VACUUM RECTIFIER-DOUBLER 
Glass type used as half-wave rectifier or 

voltage doublerin ac/dc receivers. Maximum di- 
mensions: over-all length, 4-3 /16 inches; seated 
height, 3-9 /16 inches; diameter, 1-9 /16 inches. 
Tube requires six-contact socket and may be 
mounted in any position. Heater volts (ac /dc), 
25; amperes, 0.3. This type is electrically iden- 
tical with metal type 25Z6. Type 25Z5 is used 
principally for renewal purposes. 

VACUUM RECTIFIER-DOUBLER K02 PD| 
Metal type 25Z6 and glass octal type 25Z6- (*) .... fs) 

GT used as half-wave rectifiers or voltage- 
doublers in ac /dc receivers, particularly "trans- \ 
formerless" receivers. Outlines 5 and 14C, re- I Lr—i j—« ) 
spectively, OUTLINES SECTION. Type 25Z6- (aVl yv LJct^ 

I GT may be supplied with pin No.l omitted. 
Tubes require octal socket. Heater volts (ac /dc), 
25; amperes, 0.3. Maximum ratings for half- nc IIIe-GT KDl 
wave rectifier or voltage-doubler service: peak 

inverse plate volts, 700 max\ peak plate ma. (per plate), 450 max\ dc output ma. (per plate), 75 wax; 
peak heater-cathode volts, 350 max. Typical operation as half-wave rectifier with filter-input capacitor 
of 16 ;xf: ac plate-supply volts per plate (rms), 235; minimum total effective plate-supply impedance per 
plate, 100 ohms; dc output ma. per plate, 75; dc output volts at input to filter, 255 (at half-load current 
of 75 ma.), 200 (at full-load current of 150 ma.); voltage regulation, 55 volts. Typical operation as volt- 
age doubler: ac plate-supply volts per plate (rms), 117; filter-input capacitor, 16 /if; minimum total ef- 
fective plate-supply impedance per plate, 30 ohms (half-wave), 15 ohms (full-wave); dc output ma., 75. 
Type 25Z6 is a DISCONTINUED type listed for reference only. Type 25Z6-GT is used principally 
for renewal purposes. 

S:25Z6W 
NC:25Z6"GT 

MEDIUM-MU TRIODE 
Glass type used as rf voltage amplifier in 

ac-operated receivers. Outline 27, OUTLINES 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 1.5; amperes, 1.05. Typi- 
cal operation as class Ai amplifier: plate volts, 180 
wax; grid volts, -14.5, plate ma., 6.2; plate re- 
sistance, 7300 ohms; transconductance, 1150 
/tmhos; amplification factor, 8.3. This is a DIS- 
CONTINUED type listed for reference only. 

LOW-MU TRIODE 
Glass type used as voltage amplifier or de- 

tector in ac-operated receivers. Tube requires fi ve- 
contact socket. Heater volte (ac/dc), 2.5; am- 
peres, 1.75. Maximum ratings and character- 
istics as class Ai amplifier: plate volte, 250 wax; 
grid volte, -21; amplification factor, 9; plate 
resistance, 9250 ohms; transconductance, 975 
/tmhos; plate ma., 5.2. This type is used princi- 
pally for renewal purposes. 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or detec- 

tor in battery-operated receivers. Tube requires 
four-contact socket. Filament volts (dc), 2.0; 
amperes, 0.06. Except for interelectrode capaci- 
tances, this type is electrically identical with 
glass-octal type 1H4-G. Type 30 is a DISCON- 
TINUED type listed for reference only. 
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POWER TRIODE 
Glass type used in output stage of battery- 

operated receivers. Tube requires four-contact 
socket. Filament volts (dc), 2.0; amperes, 0.13. 
Typical operation as class Ai amplifier; plate 
volts, 180 max; grid volts, -30; plate ma., 12.3; 
plate resistance, 3600 ohms; amplification factor, 
3.8; transconductance, 1050 /xmhos; load resis- 
tance, 5700 ohms; output watts, 0.375. This is a 
DISCON TINUED type listed for reference only. 

SHARP-CUTOFF TETRODE 
Glass type used as rf amplifier or biased 

detector in battery-operated receivers. Maxi- 
mum over-all length, 5-1/32 inches; maximum 
diameter, 1-13/16 inches. Tube requires four- 
contact socket.Filament volts (dc), 2.0; amperes, 
0.06. Typical operation as class Ai amplifier: 
plate volts, 180 max; grid-No.2 ma., 0.4 max; 
plate resistance, greater than 1 megohm; plate 
ma., 1.7; transconductance, 650 ^mhos. This is a 
DISCONTINUED type listed for reference only. 

POWER PENTODE 
Miniature type used in audio out- 

put stage of compact ac/dc radio re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be mounted 
in any position. Heater volts (ac/dc), 
32; amperes, 0.1; warm-up time (aver- 
age) for type 32ET5A, 20 seconds. 

CLASS Aj AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grii>-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No. 1 Voltage  
Zero-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

150 max 
130 max 
1.2 max 
5.4 max 
200 max 
200"wox 

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

For fixed-bias operation  
For cathode-bias operation.  

■ The dc component must not exceed 100 volts. 

0.1 max megohm 
0.5 max megohm 
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RECTIFIER—BEAM POWER TUBE G2ea 
Glass octal type used as combined half- 

wave rectifier and output amplifier in ac/dc QLtZTIi/ i— 
OOI 7/^T1 receivers.Outline 15A, OUTLINES SECTION. | flZIv J ^ I Tube requires octal socket. Heater volts (ac/dc), 

32.5; amperes, 0.3. Maximum ratings for rec- 
tifier unit: ac plate volts (rms), 125; dc output 
ma., 60. Typical operation of beam power unit cfs 
as class Ai 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/imhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This is a DISCONTINUED 
type listed for reference only. 

POWER PENTODE A 
Glass type used in output stage of battery- 

operated receivers. Outline 26, OUTLINES 
a—. SECTION. Tube requires five-contact socket. ... 

Filament volts (dc), 2.0; amperes, 0.26. Typical P(E\ —jCf)02 

operation as class Ai amplifier: plate and grid- V y\J / 
No.2 volts, 180 max; grid-No.1 volts, -18; plate 
ma., 22; grid-No.2 ma., 5; plate resistance, Qj 
55000 ohms; transconductance, 1750 /imhos; F" 

load resistance, 6000 ohms; output watts, 1.4. This is a DISCONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE p 
Glass type used as rf or if amplifier in bat- 

tery-operated radio receivers, particularly those 
employing avc. Maximum over-all length, ( 

wT* 5-1/32 inches; maximum diameter, 1-13/16 I 
inches. Tube requires four-contact socket. Fila- / 
ment volts (dc), 2.0; amperes, 0.06. Character- 
istics as class Ai amplifier: plate volts, 180 max\ r* 
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, 
This is a DISCONTINUED type listed for reference only. 

620 ^nihos. 

34GDS 

34GD5A 

BEAM POWER TUBE 
Miniature types used in audio out- 

put stages of compact ac/dc radio re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Tubes require miniature seven- 
contact socket and may be operated 
in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Heater Warm-Up Time (average) for 34GD5-A  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3: 

For 34GD5  
For 34GD5-A  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point): 
For 34GD5  
For 34GD5-A  

150 max 
130 max 

50 max 
0 max 

1.1 max 
5 max 

200 max 
20Qmmax 
180 max 
250 max 
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Typicol Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Peak AF Grid-No.1 Voltage  
Zero-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.1 max megohm 
0.5 max megohm 

AVERAGE CHARACTERISTICS 

nn 

msmm 

su 

58SBHB|j2 

tm 

90 100 PLATE VOLTS 

A REMOTE-CUTOFF TETRODE 
Glass type used as rf or if amplifier in ac 

/ / | j receivers. Maximum over-all length, 5-1/32 
T~^v  V inches; . maximum diameter, 1-13/16 inches. Tube requires five-contact socket. Heater volts 

V yA. / (ac/dc), 2.5; amperes, 1.75. Characteristics as 
class Ai amplifier: plate volts, 250 (275 max); 

A) grid-No.2 volts, 90 max; grid-No.1 volts, -3 
min; plate ma., 6.5; grid-No.2 ma., 2.5; trans- 

conductance, 1050 /imhos. This is a DISCONTINUED type listed for reference only. 

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

ac /dc receivers/Outline 13B, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts.(ac/dc), 35; amperes, 0.15. For maximum 
ratings.and typical operation, refer to,glass octal 
type 35L6-GT. Type 35A5 is used principally 
for renewal purposes. 

35A5 
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BEAM POWER TUBE /T/\ 
_ _ _ _ Miniature type used in output 
05D5 stage of compact, ac/dc radio receivers. 

Because of its high power sensitivity at ^0ri| 
plate and screen-grid voltages available 03 

in ac/dc receivers, it is capable of pro- 01 

viding a relatively high power output. Outline 7C, OUTLINES SECTION, Tube 
requires miniature seven-contact socket and may be mounted in any position. 
Within its maximum ratings, type 35B5 is equivalent in performance to glass-octal 
type 35L6-GT, and miniature type 35C5. Refer to type 35C5 for typical operation, 
maximum circuit values, installation, application information, and curves. 
Heater Voltage (ac/dc)  35 volts 
Heater Current  0,15 ampere. 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to Plate  0.6 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  ]2 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  9 pf 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage   
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

4.5 max 
1.0 max 
150 max 
150 max 

BEAM POWER TUBE 
Miniature type used in output H0—®Gl 

stage of compact, ac/dc radio receivers. 
35C5 Because of its high power sensitivity and high efficiency at plate and screen- ^ 

grid voltages available in ac/dc re- 
ceiversfthe35C5is capable of providing 
a relatively high power output. Except G3 

for terminal connections and slightly higher ratings, type 35C5 is equivalent in 
performance to miniature type 35B5 and, within its maximum ratings, to glass 
octal type 35L6-GT. The basing arrangement of the 35C5 simplifies the problem of 
meeting Underwriters' Laboratories requirements in the design of ac/dc receivers. 
Heater Voltage (ac/dc)    35 volts 
Heater Current   0.15 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  0.6 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  12 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  9 pf 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max volts 
Grtd-Nq.2 (screen-grid) Voltage  130 max volts 
Plate Dissipation.         5.2 max watts 
Grid-No.2 Input      1.1 max watt 
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)     250 max 0C 
Typical Operation! 
Plate Voltage      110 volts 
Grid-No.2 Voltage    110 volts 
Grid-No.1 (Control-Grid) Voltage      -7.5 volts 
Peak AF Gri d-No.l Voltage. 
Zero-Signal Plate Current.  
Maximum-Signal Plate Current. 
Zero-Signal Gnd-No.2 Current. . 
Maximum-Signal Grid-No.2 Current. 
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Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.1 max megohm 
0.5 max megohm 

AVERAGE PLATE CHARACTERISTICS  PENTODE CONNECTION  
TYPE 35C5 . = 35 VOLTS 
GRID-NS 2 VOLTS s 110 

I t I 

KHKSi 
|t£S: 

^aiSSsiSsaaHiI 

ISEfll I KB 
400 92CM-63I2TI 

INSTALLATION AND APPLICATION 
Type 35C5 requires miniature seven-contact socket and may be mounted in 

any position. Outline 7C, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, should be adequately ventilated. 

The 35-voIt 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. 

h HIGH-MU TRIODE— 
POWER PENTODE 

0W^^mI)<!2p Miniature type used as two-stage T>D7fi 
af amplifier where plate supply voltage O J L/X. O 
is obtained from single half-wave rec- 

,s (a ■\2) tifier connected directly to 120-volt ac 
or 't line. Outline 8E, OUTLINES SEC- 

TION, except maximum vertical dimensions are 1/16 inch greater than shown. 
Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 35; amperes, 0.15. 

CLASS A, AMPLIFIER 
Triode 
Unit 
150 max 

5 moo; 
0.75 max 

Pentode 
Unit 
150 max 
135 max 
60 max 

6.5 max 
1.5 max 

Maximum Ratings: 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage 
Cathode Current.  
Plate Dissipation  
Grid-No.2 Input  
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode . 

Typical Operation and Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Amplification Factor  
Plate Current  
Grid-No.2 Current  
Transconductance  
Load Resistance  
Power Output  
Grid Voltage (Approx.), for plate current of 20 m*- 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  0 The dc component must not exceed 100 volts. 

Triode Pentode 
Unit Unit 

200 max 200 max volts 
200omax 200omax volts 

120 145 volts _ 120 volts 
1500 180 ohms 

100 - 
0.8 45 ma — 6 ma 

1400 7500 ^thmos — 2500 ohms _ 2 watts 
-2.5 — volts 

5 max 0.5 max megohms 

POWER PENTODE h <£2- 
Miniature type used in the audio £ 

35EH5 output stage of radio and television -IV'"r receivers and in phonographs.This type ci\^ 
has unusually high power sensitivity Q5 

and is capable of providing relatively 03 
high power output at low plate and screen-grid voltages with a low af : 
driving voltage. Outline 7C, OUTLINES SECTION. Tube requires 1 
seven-contact socket and may be mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS At AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

150 max 
130 max 

0 max 
5 max 

1.75 max 

200 max 
200Bmax 
225 max 

Typical Operation: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
CathoderBias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current. 
Plate Resistance (Approx.)  Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

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

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 
0.1 max 
0.5 max 
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In a series-heater circuit of the "dc power line" type employing several 0.15- 
ampere types and one or two 35C5s, 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 
35C5s 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 AO, the 35C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of ac/dc receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.l current does not flow during any part of the input cycle. 

AVERAGE CHARACTERISTICS 

80 100 PLATE VOLTS 

hl BEAM POWER TUBE 

riHul fT Miniature type used in af power- . _^. 
output stage of radio receivers. Out- O 3 V7LO 

p line 7C, OUTLINES SECTION.Tube 
0 has heater tap which may be used for 

k.gs operating a 6.3-volt, 150-ma. panel 
lamp in equipment using semiconductor rectifiers. For dc output currents greater 
than 70 ma., a resistor shunting the panel lamp is required. Tube requires mini- 
ature seven-contact socket and may be operated in any position. 

Without With No.1*0 
Panel or 1*7 Panel 
Lamp Lamp 

Heater Voltage (ac/dc) : 
Entire Heater (pins 3 and 4)  
Panel Lamp Section (pins 4 and 6) 

Heater Current: 
Between Pins 3 and 4  
Between Pins 3 and 6  
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
RMS Heater-Tap Voltage, when panel lamp fails. 
Plate Voltage   
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

14 max 
150 max 
130 max 
5.5 max 
1.1 max 
200 max 
200 max 
225 max 

BEAM POWER TUBE 

0.1 max megohm 
0.5 max megohm 
g2/7\ 

Glass octal type used in output \ 
o c| stage of ac/dc radio receivers. Out- ^-1 
03L0V7I line 14C, OUTLINES SECTION. 

Tube requires octal socket and may be ©"""Ty* 
mounted in any position. This type NC 03 

may be supplied with pin No.l omitted. Refer to miniature type 35C5 for installa- 
tion, application information, and curves. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 
Plate Supply Voltage.   
Grid-No.2 Supply Voltage   
Grid-No.l (Control-Grid) Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

200 max 
125 max 
8.5 max 
1.0 max 

Fixed Bias Cathode Bias 
110 200 
110 125 -7.5 - 

— 180 7.5 8 40 43 41 43 
3 2 7 5.5 

14000 34000 
5800 6100 
2500 5000 10 10 1.5 3.0 

volts 
volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
Minhos 

ohms 
per cent 

watts 

0.1 max megohm 
0.5 max megohm 
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HALF-WAVE VACUUM RECTIFIER 
Miniature type used in power sup- 

ply of ac/dc receivers. Equivalent in 
performance to glass-octal type 
35Z5-GT. The heater is provided with 
a tap for operation of a panel lamp. 

Heater Voltage (ac/dc): 
Entire Heater (pins 3 and 4)  
Panel Lamp Section (pins 4 and 6). 

Heater Current: 
Between Pins 3 and 4   
Between Pins 3 and 6  

* Without panel lamp. ** With ** With No.40 or No.47 panel lamp. 
HALF-WAVE RECTIFIER 

Maximum Ratings, {Design-Maximum Values); 
Peak Inverse Plate Voltage     
Peak Plate Current    
DC Output Current: 

With Panel Lamp and { ; 
Without Panel Lamp  

Panel-Lamp-Section Voltage (rms): 
When Panel Lamp Fails  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. . 

35W4 

* ♦* 
35 32 volts 

7.5 5.5 volts 
0.15 - ampere 

- 0.15 ampere 

360 max 
660 max 
66 max 

100 max 
110 max 

360 max 
360 max 

OPERATION CHARACTERISTICS HALF-WAVE RECTIFIER I 1 1 1 1 'I I 1 1 1 1 
type 35W4 
Ef=35 VOLTS BETWEEN PINS NS 3 & • N«4 (NO TAP CONNECTION) 
PLATE V0LTS=II7RMS 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE=15 OHMS 
CsCAPAClTOR INPUT TO FILTER 

INSTALLATION AND APPLICATION 
Tube requires miniature seven-contact 

cwEfiISTICS socket and may be mounted in any position. 
1 11 1 Outline 7C, OUTLINES SECTION. For 
en pins ns s » heater considerations, refer to miniature section) type 35C5. 

hmssupplv With the panel lamp connected as shown 
to filter ' in the diagram, the drop across R and all 
———|— heaters (with panel lamp) should equal 117 
  volts at 0.15 ampere. The shunting resistor 
  IL is required when dc output current ex- 
  ceeds 60 milliamperes. Values of Rs for dc 
   output currents greater than 60 milliamperes 
  are given in tabulated data. 

25 50 75 „ 100 LOAD MILLIAMPERES 92CM-66I5T1' 

Typical Operation with Panel Lampff 
AC Plate-Supply Voltage (rms)  
Filter-Input Capacitor   
Minimum Total Effective Plate-Supply 

OTHER HEATERS 

Panel-Lamp Shunting Resistor. 
DC Output Current  

117 117 117 117 volts 
40 40 40 40 pi 
15 15 15 15 ohms - 300 150 100 ohms 
60 70 80 90 ma 

t No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 
Typical Operation without Panel Lamp: 
AC Plate-Supply Voltage (rms)   117 
Filter-Input Capacitor    40 
Minimum Total Effective Plate-Supply Impedance  15 
DC Output Current.     100 
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DC Output Voltage at Input to Filter (Approx.): 
At half-load current (50 ma.)  
At full-load current (100 raa.)  

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

Maximum Circuit Values: 
Panel-Lamp Shunting Resistor:* 

(70 ma. 
For dc output current of« 80 ma. 

* Required when dc output current is greater than 60 miliiamperes. 

800 max 
400 max 
250 max 

35Y4 

HALF-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply 

of ac/dc receivers. The heater is provided with 
tap for the operation of a panel lamp. Outline 
13B, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac /dc), 35;amperes, 
0.15. For maximum ratings, refer to glass octal 
type 35Z5-GT. For typical operation and 
curves, refer to miniature type 35W4. Type 
35Y4 is used principally for renewal purposes. 

35Z3 

HALF-WAVE VACUUM RECTIFIER 
Glass lock-in type used in power supply of 

ac /dc receivers. Outline 13B, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass 
octal type 35Z5-GT without panel lamp. Type 
35Z3 is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER 
Glass octal type used in power supply of 

ac /dcreceivers. Outline 14C, OUTLINES SEC- 
O TION. Tube requires octal socket. This type 
O I may ke suPP^e^ ^h pin No.l omitted. Heater volts (ac/dc), 35; amperes, 0.15. For maximum 

ratings and typical operation, refer to glass octal 
type 35Z5-GT without panel lamp. Type 35Z4- 
GT is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER »Lry^~7\ 
Glass octal type used in power \ 

OCTrC/^T supply of ac/dc receivers. The heater 
V? ■ js provi(je(j with a tap for operation «h 

of a panel lamp. Outline 14C, OUT- 0~ir© 
LINES SECTION. Tube requires Nc * 

octal socket and may be mounted in any position. This type may be supplied with 
pin No.l omitted. For installation and application considerations, refer to minia- 
ture type 35W4. 
Heater Voltage (ac/dc) : * ** 

Entire Heater (pins 2 and 7)  35 32 volts 
Panel Lamp Section (pins 2 and 3)  7.5 5.5 volts Heater Current: 
Between Pins 2 and 7  0.15 - ampere 
Between Pins 3 and 7  - 0.15 ampere 

* Without panel lamp. ** With No. 40 or No. 47 panel lamp. * Without panel lamp. ** With No. 40 or No. 47 panel lamp. 
HALF-WAVE RECTIFIER 

Maximum Ratings, (Design-Center Values): 
Peak Inverse Plate Voltage  
Peak Plate Current  
DC Output Current: 

With Pane. Lamp and { VAV.V.V.V.Y:. 
Without Panel Lamp  

700 max 
600 max 

60 max 
90 max 

100 max 
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Panel-Lamp-Section Voltage (rms): 
When Panel Lamp Fails  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. , 

350 max 
350 max 

Typical Operation with Panel Lampsf 
AC Plate-Supply Voltage (rms)  117 117 117 117 235 
Filter-Input Capacitor  40 40 40 40 40 
Minimum Total Effective Plate-Supply Impedance  15 15 15 15 100 
Panel-Lamp Shunting Resistor  - 300 150 100 
DC Output Current  60 70 80 90 60 
t No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 
Typical Operation without Panel Lamp: 
AC Plate-Supply Voltage (rms)  117 235 
Filter-Input Capacitor   40 40 
Minimum Total Effective Plate-Supply Impedance  15 100 
DC Output Current  100 100 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (50 ma.)  140 280 
At full-load current (100 ma.)  120 235 

Voltage Regulation (Approx.): 
Half-load to full-load current  20 45 

Maximum Circuit Values: 
Panel-Lamp Shunting Resistor®: 

(70 ma  
For dc output current of •< 80 ma  

(90 ma  
* Required when dc output current is greater than 60 milliamperes. 

800 max 
400 max 
250 max 

SHARP-CUTOFF TETRODE. 
Glass type used as rf or if amplifier or as 

/ y—| } yV biased or grid-resistor detector in radio receiv- 
y-Js ---y Y-. ers. Outline 24B, OUTLINES SECTION. Tube - pv£Jr k requires five-contact socket. Heater volts 30 

\ y, J (ac/dc), 6.3; amperes, 0.3. Characteristics as 
class Ai amplifier: plate volts, 250 max; grid- 

CiJ*" Q) No.2 volts, 90 max; grid-No.1 volts, -3; plate H H ma., 3.2; grid-No.2 ma., 1.7 max; plate resist- 
ance, 0.55 megohm; transconductance, 1080 jumhos. This is a DISCONTINUED type listed for refer- 
ence only. 

HALF-WAVE VACUUM RECTIFIER 
^ 36AM3 Miniaturetypesusedinpowersup- oz. A a a 
J\ 1 ply of ac/dc receivers. These types have JoAlVUA 

ncC£\\L^s/aI)k a tapped heater so that the heater sec- o A A A A O D 
Q  tion between pins 4 and 6 can be used JO/ViVUD 

nc as a limiting resistance in the rectifier 
plate circuit. This heater section is not to be used as a panel-lamp shunt. Outline 
7C, OUTLINES SECTION. Tubes require miniature seven-contact socket and 
may be operated in any position. Type 36AM3 is a DISCONTINUED type listed 
for reference only. 

Heater Voltage (ac/dc): 
Entire Heater (pins 3 and 4)  
Tap Section (pins 3 and 6)  

Heater Current (pins 3 and 6)  
Heater Warm-Up Time (Average), For 36AM3-B. 

HALF-WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage  
Peak Plate Current  
DC Output Current  
Peak Heater-Cathode Voltage: 

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

36AMS-A 
36AMS-B 

365 max 
580 max 

82 max 
350#max 
200Bmaa; 

S6AMS 
365 max 
530 max 

82 max 
350®ma:c 
200"max 
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Typical Operation with Capacitor Input to Filter: 
AC Plate-Supply Voltage (rms)  
Filter-Input Capacitor  
Total Effective Plate Supply Resistance  
DC Output Current  
DC Output Voltage  
Characteristics: 
Tube Voltage Drop for plate current of 150 ma . 
• The dc component must not exceed 350 volts. ■ The dc component must not exceed 100 volts. 

MEDIUM-MU TRIODE 
Glass type used as voltage amplifier or detec- 

tor in radio receivers. Tube requires five^contact 
socket. Heater volts (ac/dc;, 6.3; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 
250 ttiaa:;grid volts, -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 ^mhos. This is a DIS- 
CONTINUED type listed for reference only. 

POWER PENTODE 
Glass type used in output stage of radio 

receivers. Outline 24B, OUTLINES SECTION. 
Tube requires five-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Characteristics as 
class Ai amplifier: plate and grid-No.2 volts, 250 
max; grid-No.1 volts, -25; plate ma., 22; grid- 
No.2 ma., 3.8; plate resistance, 0.1 megohm; 
transconductance, 1200 ^mhos; load resistance, 
10000 ohms; output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 

REMOTE-CUTOFF PENTODE (3) o 
Glass type used as rf or if amplifier in radio /r~- 

receivers, particularly those employing avc. f/^'^ 1 / \ 
qq /AA Outline 24B, OUTLINES SECTION. Tube re- p@K K 

wV/ nrT1 • quires five-contact socket. Heater volts (ac/dc), / 03 

6.3; amperes, 0.3. Characteristics as class Ai am- 
plifier: plate volts, 250 wax; grid-No.2 volts, 90 
max; grid-No.1 volts, -3 win; plate ma., 5.8; h m 
grid-No.2 ma.,1.4; plate resistance, 1.0 meg- 

ohm; transconductance, 1050 pmhos. This is a DISCONTINUED type listed for reference only. 

MEDIUM-MU TRIODE 
Glass type used as resistance-coupled or 

impedance-coupled amplifier in battery-oper- 
ated receivers. Outline 27, OUTLINES SEC- 
TION. Filament volts (dc), 5; amperes, 0.25. 
Characteristics as class Ai 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 Mmhos. This is a DISCON- 
TINUED type listed for reference only. 

POWER PENTODE 
Glass type used in output stage of radio re- 

ceivers. Tube requires six-contact socket. Heater 
volts («ac /dc), 6.3; amperes, 0.4. This type is elec- 
trically identical with type 6K6-GT. Type 41 
is used principally for renewal purposes. 
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POWER PENTODE 
Glass type used in audio output stage of 

ac receivers. Outline 27, OUTLINES SEC- 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.7. This type is 
electrically identical with type 6F6. Type 42 is 
used principally for renewal purposes. 

POWER PENTODE 
Glass type used in audio output stage of 

ac/dc receivers. Outline 27, OUTLINES SEC- 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 25; amperes, 0.3. This type is. 
electrically identical with type 25A6. Type 43 
is used principally for renewal purposes. 

p c POWER TRIODE 
Glass type used in output stage of radio re- 

7 J- ft ceivers. Outline 27, OUTLINES SECTION. 
[ ... I j Tube requires four-contact socket. Filament ^ C 
\ / volts (ac/dc), 2.5; amperes, 1.5. Typical opera- 

tion as class Ai amplifier: plate supply volts, 
(jT*' 275 max; grid volts, -56; cathode-bias resistor, 

* F 1550 ohms; amplification factor, 3.5; plate re- 
sistance, 1700 ohms; transconductance, 2050 

^mhos; plate ma., 36; load resistance, 4600 ohms; undistorted power output, 2 watts. This is a DIS- 
CONTINUED type listed for reference only. 

^nc HALF-WAVE VACUUM RECTIFIER 
/tZ^Tx Miniature type used in power supply of 1 (zy (/ T small, portable, ac/dc/battery receivers where 

( n \ small size and low heat dissipation are impor- 45^3 1 L. tant. Outline 7B, OUTLINES SECTION. Tube 
n£A. /X---yAZ/H requires miniature seven-contact socket and 

may be mounted in any position. Heater volts 
viz (ac/dc), 45; amperes, 0.075. Maximum ratings: 

peak inverse plate volts, 350 max; peak plate 
ma., 390 max; dc output ma., 65 max; peak heater-cathode volts, 175 max. Typical operation with 
capacitor-input filter: ac plate volts (rms), 117; minimum total effective plate-supply impedance, 15 
ohms; dc output,ma., 65. This is a DISCONTINUED type listed for reference only. 

p HALF-WAVE VACUUM RECTIFIER 
(T) Glass octal type used in power supply of 

X ac/dc receivers. The heater is provided with a 
—i— \ tap for operation of a panel lamp. Outline 14C, 

|\ , J OUTLINES SECTION. Tube requires octal 
(2/^1 socket. Without panel lamp, heater volts (ac/dc) 45Z5GT HH of entire heater (pins 2 and 7), 45; amperes, 

V (%) 0.15. With panel lamp, heater volts (ac/dc) of 
^ panel-lamp section (pins 2 and 3 with 0.15 

ampere between pins 2 and 7), 5.5. Except for 
difference in heater voltage, this type has the 

same ratings and typical operation values as glass octal type 35Z5-GT. Type 45Z5-GT is a DISCON- 
TINUED type listed for reference only. 

X DUAL-GRID POWER AMPLIFIER 
Glass type used as class Ai or class B am- 

jf / I N\ plifier in radio equipment. Outline 28, OUT- 
p/rl/ LINES SECTION. Tube requires five-con- - - UT """ yc tact socket. Filament volts (ac/dc), 2.5; 40 

V Ss. J 2 amperes, 1.75. Typical operation as class Ai 
>*: amplifier (grid No.2 connected to plate at 

socket): plate volts, 250 max; grid volts, -33; 
plate ma., 22; plate resistance, 2380 ohms; am- 

plification factor, 5.6; transconductance, 2350 /imhos; load resistance for maximum undistorted power 
output, 6400 ohms; output watts, 1.25. This is a DISCONTINUED type listed for reference only. 
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POWER PENTODE 
Glass type used in audio output stage of 

radio receivers. Outline 28, OUTLINES SEC- (/ -i—] \ 
TION. Tube requires five-contact socket and p(zJ ) 

"T# should preferably be mounted in vertical posi- 
tion. Horizontal operation is permissible if pins vL/T\>' 
1 and 5 are in vertical plane. Filament volts 
(ac/dc), 2.5; amperes, 1.75. Typical operation F 

as class Ai amplifier: plate and grid-No.2 volts, 
250 max; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6; plate resistance, 60000 ohms; 
transconductance, 2500 ^mhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used 
principally for renewal purposes. 

POWER TETRODE G2 G| Glass type used in audio output stage of ^ ^ 
radio receivers designed to operate from dc S\ fx 
powerlines.Outline28,OUTLINES SECTION. /iCL. \ 

mq Heater volts (dc), 30; amperes, 0.4. Typical p(2x ---J 
operation as class Ai amplifier: plate volts, 
125 max; grid-No.2 volts, 100 max; grid-No.1 V /S. J 
volts, --20; plate ma., 56; grid-No.2 ma., 9.5; 
transconductance, 3900 pmhos; load resistance, v-J v-V 
1500 ohms; output watts, 2.5. This is a DIS- H 

CONTINUED type listed for reference only. 

DUAL-GRID POWER AMPLIFIER 
Glass type used in output stage of battery- 

operated receivers. Outline 27, OUTLINES 
. _ SECTION. Tube requires five-contact socket. --- —LV-\ 
49 Filament volts (dc), 2.0; amperes, 0.12. Typical —» Jq 

operation as class Ai amplifier (grid No.2 con- V ss. J 2 

nected'to plate at socket): plate volts, 135 max; 
grid volts, -20; plate ma., 6; plate resistance, vi/ vi/ 
4175 ohms; amplification factor, 4.7; transcon- 

ductance, 1125 MTnhos; load resistance, 11000 ohms; output watts (approx.), 0.17. This is a DIS- 
CONTINUED type listed for reference only. 

POWER TRIODE 
Glass type used in output stage of af am- p c plifiers employing transformer input coupling. --vYJ) 

Maximum over-all length, 6-1/4 inches; maxi- -j 
Crt mum diameter, 2-7/16 inches. Tube requires / l\ 

four-contact socket and should be mounted in I ---—1 I 
vertical position with base down. Filament volts. y yv J 
(ac/dc), 7.5; amperes, 1.25. Characteristics as 
class Ai amplifier: plate volts, 450 max; grid ''f volts, -84; cathode resistor, 1530 ohms; plate 

ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance, 2100 /imhos; load 
resistance, 4350 ohms; output watts, 4.6. This is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE Q_iE)C 

Glass lock-in type used in output stage of c2—v/^—» 
ac/dc receivers. Outline 13B, OUTLINES SEC- 

S TION. Tube requires lock-in socket. Heater (/Till/) 
volts (ac/dc), 50; amperes^ 0.15. For ratings /^y 
and data, refer to glass-octal type 50L6-GT. 
Type 50A5 is used principally for renewal m)fflfa) 
purposes. 

BEAM POWER TUBE "Q-JK 
Miniature type used in output H®k\ 

CQDC stage of compact ac/dc receivers. Be- {\lL ^ i 
cause of its high power sensitivity at ^/0G| 
plate and screen-grid voltages avail- 1 

able in ac/dc receivers, it is capable of 
providing a relatively high power output. Outline 7C, OUTLINES SECTION. 
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Tube requires miniature seven-contact socket and may be mounted in any position. 
Except for basing arrangement, type 50B5 is identical with miniature type 50C5. 

Gl BEAM POWER TUBE 
Miniature type used in output 

hGY —vLVr 02 stage of compact, ac/dc radio receiv- 
ers. Because of its high power sensi- 

G®W^Sj y^P tivity and high efficiency at plate and 3wwd 
screen-grid voltages available in ac/dc Related type: 

G3 receivers, the 50C5 is capable of pro- 25C5 
viding a relatively high power output. 

Within its maximum ratings, type 50C5 is equivalent in performance to glass octal 
type 50L6-GT. The basing arrangement of the 50C5 simplifies the problem of meet- 
ing Underwriters, Laboratories requirements in the design of ac/dc receivers. 

Heater Voltage (ac/dc)  50 volts 
Heater Current  0.15 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  0.6 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  13 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  8.5 pf 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  150 max volts 
Grid-No.2 (screen-grid) Voltage  130 max volts 
Giud-No.1 (control-grid) Voltage, Positive-bias value  0 max volts 
Plate Dissipation  1 max watts 
Grid-No.2 Input  1.4 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode  200"max volts 

Bulb Temperature (At hottest point)  220 max 0C 
■ The dc component must not exceed 100 volts. 
Typical Operation: 
Plate Voltage  120 volts 
Grid-No.2 Voltage  110 volts 
Grid-No.l (Control-Grid) Voltage  -8 volts 
Peak AF Grid-No.1 Voltage  8 volts 
Zero-Signal Plate Current  49 ma 
Maximum-Signal Plate Current  50 ma 
Zero-Signal Grid-No.2 Current  4 ma 
Maximum-Signal Grid-No.2 Current  8.5 ma 
Plate Resistance (Approx.)  10000 ohms 
Transconductance  7500 nmhos 

150 max 
130 max 

0 max 
7 max 

1.4 max 
200 max 
200Bmax 

AVERAGE PLATE CHARACTERISTICS PENTODE CONNECTION 

KSfllHMSn 

<-roip>-Ntl VOLTS E.CI 
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Load Resistance  2500 
Total Harmonic Distortion  10 
Maximum-Signal Power Output    2.3 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 i 
For cathode-bias operation  0.5 i 

INSTALLATION AND APPLICATION 

0.1 max megohm 
0.5 max megohm 

Type 50C5 requires miniature seven-contact socket and may be mounted in 
any position. OutlineTC, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, be adequately ventilated. 

The 50-volt heater is designed to operate under the normal conditions of line- 
voltage variation without materially affecting the performance or serviceability 
of the 50C5. For operation of the 50C5 in series with other types having 0.15- 
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage. 

In a series-heater circuit of the "dc power line" type employing several 0.15- 
ampere types and one or two 50C5s, 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 
50C5s, 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 Ai), the 50C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of "ac/dc" receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.l current does not flow during any part of the input cycle. 

BEAM POWER TUBE 
Glass octal type used in output stage of 

50C66 ac/dc recovers. Outline 26, OUTLINES SEC- TION. Heater volts (ac/dc), 50; amperes, 0.15. 
Except for heater rating, this type is identical 
with glass octal type 6Y6-G. Type 50C6-G is 
a DISCONTINUED type listed for reference 
only. 

HALF-WAVE VACUUM RECTIFIER >f/\ 
Miniature type used in power sup- L 

50DC4 ply of ac/dc radio receivers. The heater J\ 1 '--/L is provided with a tap for operation of 
a panel lamp. For typical circuit, refer — 
to type 35W4. Outline 7C, OUTLINES nc 

SECTION. Tube requires seven-contact socket and may be mounted in any po- 
sition. 

Heater Voltage (ac/dc): * ** volts 
Entire Heater (pins 3 and 4)  50 45 volts 
Panel-Lamp Section (pins 4 and 6)  7.5 5.5 volts 

Heater Current: 
Between Pins 3 and 4  0.15 — ampere 
Between Pins 3 and 6  - 0.15 ampere 

* Without panel lamp. ** With No.40 or No.47 panel lamp. 
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HALF-WAVE RECTIFIER 
Maximim Ratings, (Design-Maximum Values): 
Peak Inverse Plate Voltage  
Peak Plate Current  
DC Output Current: 

With Panel Lamp and { N? Shunting Resistor  { Shunting Resistor*  
Without Panel Lamp  

Panel-Lamp-Section Voltage (rms): 
When Panel Lamp Fails  

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  
Heater positive with respect to cathode  

330 max 
720 max 

70 rao#. 
110 max 
120 max 

330 max 
330 max 

Typical Operation with Panel Lamp.-f 
AC Plate-Supply Voltage (rms)  117 117 117 117 
Filter-Input Capacitor  40 40 40 40 
Minimum Total Effective Plate-Supply Impedance  15 15 15 15 
Panel-Lamp Shunting Resistor  450 200 100 75 
DC Output Current  70 80 90 100 
t No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 
Typical Operation without Panel Lamp: 
AC Plate-Supply Voltage (rms)  117 
Filter-Input Capacitor  40 
Minimum Total Effective Plate-Supply Impedance  15 
DC Output Current  110 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current (55 ma.)  130 
At full-load current (110 ma.)  110 

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

• Required when dc output current is greater than 70 milliamperes. 

POWER PENTODE 
Miniature type used in the audio 

output stage of radio and television 
receivers and in phonographs. Outline 
7C, OUTLINES SECTION. Heater 
volts (ac/dc), 50; amperes, 0.15. Ex- 
cept for heater rating, this type is 
identical with miniature type 6EH5. 

50EH5 
Related types: 

6EH5, 12EH5, 25EH5 

#BEAM POWER TUBE 
Glass octal type used in audio- 

output stages of compact stereophonic _ _ _ _ _ 
and monophonic phonographs and ra- 30PC3 

H dio and television receivers. Outline Related type: 
14F, OUTLINES SECTION. Tube re- afes 

K,G3 quires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 50; amperes, 0.15. Peak heater-cathode volts, 
heater negative with respect to cathode, 200 max. Except for heater ratings and 
heater-cathode voltage, this type is identical with glass octal type 6FE5. 

POWER PENTODE 
Miniature type used as audio out- 

put amplifier in ac/dc radio receivers. 
Outline 7C, OUTLINES SECTION. 
Tube requires seven-contact socket 
and may be operated in any position. 
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Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Typical Operation and Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

150 max 
130 max 

0 max 
5 max 

1.75 max 
200 max 
200Bmax 
225 max 

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

For fixed-bias operation  
For cathode-bias operation  

* The dc component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS 

VOLTS ECiiO 

80 100 
PLATE VOLTS 

50HK6 

POWER PENTODE 
Miniature type used in audio-fre- 

quency power-output stage of radio re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be mounted 

in any position. The heater is provided with a tap for operation of a panel lamp. 
Heater volts (ac/dc), 50; amperes, 0.15; tap volts (without panel lamp), 7. 

K,G3 
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CLASS A, AMPLIFIER 
Maximum Ratings, ipe&ign-Maxxmum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
RMS Heater-Tap Voltage When Panel Lamp Fails  
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion (Approx.)  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

150 max 
130 max 
5.5 max 
1.1 max 

14 max 

200 max 
200 "max 

0.1 max 
0.5 max 

BEAM POWER TUBE 
Glass octal type used in output 

stage of ac/dc radio receivers. Out- 
linel4C,OUTLINESSECTION.Tube 
requires octal socket and may be 
mounted in any position. This type 
may be supplied with pin No.l omit- 

50L6GT 
Related types: 

12L6GT, 251.6, 25L6GT 

ted. Refer to miniature type 50C5 for installation and application information. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ax AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Typical Operation: 

200 max 
125 max 

10 max 
1.25 max 

Fixed Bias Cathode Bias 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l (Control-Grid) Voltage. . . 
Peak AF Grid-No.l Voltage  
Cathode-Bias Resistor  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current. 
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Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output. 

ohms 
Mmhos 
ohms 

per cent 
watts 

50Y6GT 

50Y7GT 

VACUUM RECTIFIER-DOUBLER 
Lock-in type used as half-wave rectifier or nc nc 

voltage doubler in ac/dc receivers. Outline 13B, (a) (V) 
f fWf jr OUTLINES SECTION. Tube requires lock-in pd2 yf _poi 

socket. Heater volts (ac/dc), 50; amperes, 0.15. 
This type is electrically identical with glass [ , , t j 
octal type 50Y6-GT and, except for heater (?x a! xTi 
rating, with glass octal type 25Z6-GT. Refer to 
type 25Z6-GT for maximum ratings, typical 
operation, and curves. Type 50X6 is used H c* H 
principally for renewal purposes. BS 

VACUUM RECTIFIER-DOUBLER KD20_©D' 
Glass octal type used as half-wave Pozi^/p\ fx 

50Y6GT rectifier or voltage doubler in ac/dc {[_, | receivers. This type is used particu- sCLJa) 
larly in "transformerless" receivers of hVx~~z\^avh 
either the ac/dc type or the voltage- f0~rt|)K 
doublertype.Outlinel4C,OUTLINES 

SECTION. This type may be supplied with pin No.l omitted. Tube requires octal 
socket. Heater volts (ac/dc), 50; amperes, 0.15. Except for heater rating, this type 
is electrically identical with type 25Z6-GT. 

VACUUM RECTIFIER-DOUBLER KPSffl ^rd. 
Glass octal type used as half-wave rectifier TN. _ l, or voltage doubler in ac/dc receivers. This type L" 

C T7/"^T is used particularly in "transformerless" receiv- [ | /j 
^ I ers of either the ac/dc type or the voltage- I Lr\ 

doubler type. The heater is provided with a tap 
for operation of a panel lamp. Outline 14 C, OUT- 
LINES SECTION. Tube requires octal socket. 
Without panel lamp, heater volts (ac/dc) of 1 

entire heater (pins 2 and 7), 50; amperes, 0.15. With panel lamp, heater volts (ac/dc) of panel-lamp 
section (pins 6 and 7 with 0.15 ampere between pins 2 and 7), 5.5. For maximum ratings and typical 
operation as half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. 
When operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical 
operation are the same as for type 25Z6-GT, except that dc output current per plate is 65 ma. Type 
50Y7-GT is used principally for renewal purposes. 

VACUUM RECTIFIER-DOUBLER KD2(4) _ gf0' 
Glass octal type used as half-wave rectifier r-^/7 /Ny-NH 

or voltage doubler in ac/dc receivers. Outline u 

C ATT/"* 22, OUTLINES SECTION. The heater is pro- [ , _ /) OKJJm/ w vided with a tap for operation of a panel lamp. >k Lm/T) 
Without panel lamp, heater volts (ac/dc) of 
entire heater (pins 2 and 7), 50; amperes, 0.15. 
With panel lamp, heater volts (ac/dc) of panel- KOi 
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; dc 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 „ A TA ASA Gt' Glass type used in output stage of ac- xN/s) 
operated receivers as a class B power amplifier. 
Outline 27, OUTLINES SECTION. Tube re- I/1  

53 quires medium seven-contact (0.855-inch pin- (2Y —< Wj) circle diameter) socket. Heater volts (ac/dc), T2 V /"X y pti 
2.5; amperes, 2.0. Except for heater rating, this 
type is electrically identical with metal type Hv_y VZ/H 6N7. Type 53 is a DISCONTINUED type 
listed for reference only. 

50Z7G 
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H(l/r3W2 POWER PENTODE 
(V-HEyTj Miniature type used in output . c 

0r\l/v7 J0 stages of audio amplifiers, especially OUl yvO 
G| p in two-tube series-string stereo sys- Related type: 

tems. This type has extremely high ijfxs 
03 power-sensitivity and can be driven to 

full output by a ceramic or crystal phonograph pickup. Outline 7C, OUTLINES 
SECTION. Tube requires seven-contact socket and may be mounted in any po- 
sition. 
Heater Voltage (ac/dc)  60 volts 
Heater Current  0.1 ampere 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to Plate  0.65 pf 
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  17 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  9 pf 

CLASS Al AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  
Typical Operation: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid No.2 Current  
Maximum-Signal Grid No.2 Current  
Plate Resistance  
Transconductance :  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

150 max 
130 max 
5.5 max 

2 max 
200 max 
200*max 
225 max 

0.1 max 
0.5 max 

volts 
volts 
ohms 
volts 

ma 
ma 
ma 
ma 

ohms 
/xmhos 
ohms 

per cent 
watts 

megohm 
megohm 

AVERAGE CHARACTERISTICS 
type 60FX5 Ef-60 VOLTS GRID-N2 2 VOLTS=ll5 _ 
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RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half- 

^/\| wave rectifier and output amplifier in ac/dc —f1 TYa)Kb 

/OL/wl receivers. Outline 14E, OUTLINES SECTION. ^riAzzzffr0** 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- Ko^ ^PD 
cathode volts, 175; minimum total effective 

plate-supply impedance, 15 ohms. Typical operation and maximum ratings of beam power unit as class 
Ai 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 /xmhos; load resistance, 2000 ohms; 
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 max watt. This type is used 
principally for renewal purposes. 

TWIN DIODE—HIGH-MU TRIODE 
Glass type used as combined detector, am- 

plifier, and avc tube in radio receivers. Outline 
24B, OUTLINES SECTION. Tube requiressix- / 
contact socket. Heater volts (ac/dc), 6.3; am- Pt 
peres, 0.3. Except for interelectrode capaci- 
tances and plate volts of 250 max, this type is 
identical electrically with metal type 6SQ7. 
Type 75 is used principally for renewal purposes. 

REMOTE-CUTOFF PENTODE 
Glass type used in rf and if stages of radio 

receivers, particularly those employing avc. 
Outline 24B, OUTLINES SECTION. Tube re- 
quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Except for capacitances, this 
type is identical electrically with metal type 
6K7. Type 78 is used principally for renewal 
purposes. 

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

equipment having moderate direct-current re- rV^ 
_ quirements. Outline 27, OUTLINES SEC- 7^\ 

y|fj TION, except maximum over-all length 4 inches; [ j 
maximum seated length, 3-3/8 inches. Tube re- y / 
quires four-contact socketand should be mounted 
preferably in a vertical position. Horizontal 
mounting is permissible if pins 1 and 4 are in a F F 

horizontal plane. Filament volts (ac), 5.0; am- 
peres, 2.0. For filament operation, refer to type 5U4-G. Type 80 is electrically identical with glass octal 
type 5Y3-GT. Type 80 is used principally for renewal purposes. 

FULL-WAVE VACUUM RECTIFIER "A 
Glass type used in power supply of auto- 

mobile and ac-operated radio receivers. Maxi- /ri i y 
mum dimensions: over-all length, 4-3 /16 inches; V-n 
seated height, 3-9/16 inches; diameter, 1-9/16 PnM   "7^K 

inches. Tube requires five-contact socket. 2 V yv / 
Heater volts (ac/dc), 6.3; amperes, 0.5. Maxi- 
mum ratings: peak inverse plate volts, 1250 ^ Ci/ 
max; peak plate ma., 180 max; dc output ma., H H 

60 max; peak heater-cathode volts, 450 max. 
Typical operation with capacitor-input filter: ac plate-to-plate supply volts (rms), 650; minimum total 
effective plate-supply impedance per plate,. 150 ohms; dc output ma., 60. Typical operation with choke- 
input filter: ac plate-to-plate supply volts (rms), 900; minimum filter-input choke, 10 henries; dc out- 
put ma., 60. This type is used principally for renewal purposes. 

84/6Z4 

466 



Technical Data 

gib g2b rectifier-beam power tube 
Glass octal type used as combined half- 

11 wave rectifier and output amplifier in ac/dc 1171 7 / 
^f^ll-Crr receivers. Outline HE, OUTLINES SECTION. I I / L/ / I \ZZZT I Tube requires octal socket. Heater volts (ac/dc), ' 

117; amperes, 0.09. For ratings and operation 
H H of rectifier unit, refer to type 117N7-GT. Typi- fTl# V7 I (Tj ■ (e). cal operation of beam power unit as class Ai 

^ k|B amplifier: plate and grid-No.2 volts, 105 (117 
max); grid-No. 1 volts, -5.2; peak af grid-No. 1 

volts, 5.2; plate ma., 43; grid-No.2 ma., 4 (zero-signal); 5.5 (maximum-signal); plate input, 6 max watts; 
grid-No.2 dissipation, 1 max watt; plate resistance (approx.), 17000 ohms; transconductance, 5300 
Mmhos; load resistance, 4000 ohms; total harmonic distortion, 5 per cent; maximum-signal power 
output, 0.85 watt. Type 117L7/M7-GT is used principally for renewal purposes. 

RECTIFIER—BEAM POWER TUBE Clsf7) fsf28 
Glass octal type used as combined half- 

__V6)kb wave rectifier and output amplifier in ac/dc re- 
M|li::jCE\p 038 ceivers. Outline 14E, OUTLINES SECTION. 

I \J_ Tube requires octal socket and may be mounted 11^riWl7^^T 
in any position. Heater volts (ac/dc), 117; am- I I # INI# I 

H Lr peres, 0.09. Maximum ratings of rectifier unit 
NC(JJ ■ (1®)KD as half-wave rectifier: peak inverse plate volts, 

350 max; peak plate ma., 450 max; dc output 
ma., 75 max; peak heater-cathode volts (heater 

negative with respect to cathode), 175 max. Typical operation with capacitor-input filter: ac plate 
supply volts (rms), 177; minimum total effective plate-supply impedance, 15 ohms; dc output ma., 75; 
dc output volts at input to filter, 122. Typical operation of beam power unit as class Ai amplifier: 
plate and grid-No.2 volts, 100 (117 max); grid-No.1 volts, -6; peak af grid-No.l volts, 6; plate ma., 51; 
grid-No.2 ma., 5; plate dissipation, 5.5 max watts; grid-No.2 input, 1 max watt; plate resistance (approx.), 
16000 ohms; transconductance, 7000 /mihos; load resistance, 3000 ohms; total harmonic distortion, 
6 per cent; maximum-signal power output, 1.2 watts. This type is used principally for renewal purposes. 

RECTIFIER-BEAM POWER TUBE 
Glass octal type used as combined half- 

wave rectifier and output tube. Outline 14E, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 117; amperes, 0.09. 
This type is electrically identical with glass- 
octal type 117L7/M7-GT. Type 117P7-GT is 
used principally for renewal purposes. 

IIZPZGT 

h P HALF-WAVE VACUUM RECTIFIER 
yJ-—4^ Miniature type used in power supply of h(3s/ >/6^K ac Mc battery radio receivers. The heater is de- — « 771 

A-' signed for operation directly across a 117-volt I I X 
1\ | ) ac or dc supply line. Outline 7C, OUTLINES 

0t\/7) SECTION. Tube requires miniature seven-con- nc ■ y/ nc tact socket. This tube, like other power-han- 
(jj dling tubes, must be adequately ventilated. IC Heater volts (ac/dc), 117; amperes, 0.04. Max- 

imum ratings for half-wave rectifier service: 
peak inverse plate volts, 330 max; peak plate ma., 540 max; dc output ma., 90 max; peak heater-cathode 
volts: heater negative with respect to cathode, 175 max; heater positive with respect to cathode, 100 
max. This type is used principally for renewal purposes. 

HALF-WAVE VACUUM RECTIFIER —.p 
(5) Glass octal type used in power supply of 

NC /"S. ac/dc/battery radio receivers. Maximum over- 
(sy —L \ all length, 3 inches; maximum diameter, 1-5/16 j j-%t 

I r—. 1 inches. Tube requires octal socket. Heater volts ll/iL'4,wT 
yv (ac/dc), 117; amperes, 0.04. Maximum ratings ag half-wave rectifier: peak inverse plate volts, 

Z^VtTb) max; peak plate ma., 540 max; peak heater- 
NC\w/ cathode volts, 175 max. Typical operation with 

capacitor-input filter: ac plate supply volts 
(rms), 117; minimum total effective plate-supply impedance, 30 ohms; dc output ma., 90. This is : 
DISCONTINUED type listed for reference only. 
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VACUUM RECTIFIER-DOUBLER K[>2 PD1 
Glass octal type used as half-wave rectifier or vii — 

voltage doubler in ac /dc receivers. Outline 14C, PD2/^V^i I 
OUTLINES SECTION. Tube requires octal  \ 

| |g I socket and may be mounted in any position. I Lr-~i 1 
This type may be supplied with pin No.l omit- 
ted. Heater volts (ac/dc), 117; amperes, 0.075. H N, jjs 
Maximum ratings: peak inverse plate volts, (7) * (e) 
700 max; peak plate ma. per plate, 360 max; ^ 
dc output ma. per plate, 60 max; peak heater- 

cathode volts, 350 max. Typical operation as half-wave rectifier with capacitor-input filter or as half- 
wave or full-wave voltage doubler: ac plate supply volts per plate (rms), 117; filter-input capacitor, 
50 ni; minimum total effective plate-supply impedance per plate, 15 (30 for half-wave doubler service); 
dc output ma. per plate, 60. This type is used principally for renewal purposes. 

SHARP-CUTOFF PENTODE 0^-® 
Miniature type used as audio K(£X friz-^v©02 

5879 amplifier in applications requiring re- JJ^TnjT * duced microphonics, leakage noise, and scdX u/S! |/®p 

hum. Especially useful in the input 
stages of medium-gain public-address G' G3 

systems, home sound recorders, and general-purpose audio systems. Outline 8B, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For operation as resistance-coupled amplifier, refer to 
RESISTANCE-COUPLED AMPLIFIER SECTION. 
Heater Voltage (ac/dc)  
Heater Current   
Direct Interelectrode Capacitances: 
Pentode Connection: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3.. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

Triode Connection*: 
Grid No.l to Plate  
Grid No.l to Cathode and Heater  
Plate to Cathode and Heater  

* Grid No.2 and grid No.3 connected to plate. 
CLASS Ai AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  

Triode 
Connection* 

275 max 

6.3 volts 
0.15 ampere 

0.11 max pf 2.7 Pf 2.4 pf 
1.4 pf 1.4 Pf 0.85 pf 

Pentode 
Connection 

330 max volts 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

TYPE 5079 1 

E^»6.3VOLTS GRI0-N?2 VOLTS« 100J GRID-NS3 VOLTS* 0 1 

fpRID-NSI VOLTS ECi8-3-0 • 

COO 700 
92CM-7430T 
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Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 (control-grid) Voltage: 

Negative-bias value  
Positive-bias value  

Plate Dissipation  
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts. 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode   
Heater positive with respect to cathode  

Characteristics: 
Plate Voltage  
Grid No.3  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Amplification Factor  
Plate Resistance (Approx.). 

Triode Pentode 
Connection* Connection 

-55 max 
0 max 

1.7 max 

100 max 
100 max 

-55 tnas volts 
0 max volts 

1.25 max watts 
0.26 max watt 

See curve page 70 
100 max volts 
100 max volts 

Grid-No.l Voltage (Approx.) for plate current of 10 na 
Plate Current  
Grid-No.2 Current  

.100 250 250 volts - - Connected to cathode at socket - - 100 volts -3 -8 -3 volts 21 21 _ 
>.017 0.0137 2 megohms 1240 1530 1000 Mmhos - - -8 volts 2.2 5.5 1.8 ma - - 0.4 ma 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance  
* Grid No.2 and grid No.3 connected to plate. 

2.2 max megohms 

AVERAGE CHARACTERISTICS TRIODE CONNECTION 
TYPE 5879 If - 6.3 VOLTS 
GRIDS Nft2 X NS3 CONNECTED TO PLATE 

100 200 300 400 500 600 700 PLATE VOLTS 92CM-74 4 6T 

/O-TvN BEAM POWER TUBE 

\ Glass octal type used in the out- 
(4^ WtLJt) put stages of radio receivers and audio 5881 

amplifiers, parti cularly in the push-pull 
stages of high-fidelity audio amplifiers. 

Nc 03 Maximum dimensions: over-all length, 
3-15/32 inches; seated height, 2-29/32 inches; diameter, 1-7/16 inches. Tube re- 
quires octal socket and may be mounted in any position. For typical operation as 
push-pull class Ai, class ABi (within maximum ratings), and class ABa amplifier, 
and for curves of average plate characteristics, refer to type 6L6-GC. Heater volts 
(ac/dc), 6.3; amperes, 0.9. 
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CLASS Aj AMPLIFIER 
Maximum Ratings/ (Design-Center Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Triode Pentode 
Connection* Connection 

400 max 400 max volts - 400 max volts 
26 max 23 max watts 
- 3 max watts 

200 max 200 max volts 200 max 200 max volts 

Typical Operation and Characteristics: 

Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage.. . 
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current. 
Amplification Factor  
Plate Resistance (Approx.)  

Total Harmonic Distortion  
Maximum-Signal Power Output. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

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

* Grid No.2 connected to plate. 

250 300 250 350 volts - - 250 250 volts 
-18 -20 -14 -18 volts 

18 20 14 18 volts 
52 78 75 53 ma 
58 85 80 65 ma - - 4.3 2.5 ma 

- 7.6 8.5 ma 8 _ 30000 48000 ohms 
5250 - 6100 5200 /imhos 
4000 4000 2500 4200 ohms 

6 5.5 10 13 per cent 
1.4 1.8 6.7 11.3 watts 

0.1 max megohm 
0.5 max megohm 

BEAM POWER TUBE 
Miniature type used as power am- G|®[ frfElLi(2)G3 

AQ7*? plifier in compact high-fidelity audio 
equipment. Tube features linear opera- NcdM [^T/®ca 
tion over a wide range of power, high 
power sensitivity, high stability, and c2 p 

low heater power, and is capable of delivering high power output at low distortion. 
Double base-pin connections for both grid No.l and grid No.2 provide cool 
operation of grids and thus minimize grid emission and permit use of high values of 
grid-circuit resistance to reduce driving power. Outline 8E,OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 

Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances: 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

0.4 max 
9 
6 

Characteristics: CLASS Ai AMPLIFIER 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage  
Grid-No.l (Control-Grid) Voltage  
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.l Voltage (Approx.) for plate current of 100 ^a. 

PUSH-PULL CLASS ABi AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 Voltage  
Plate Dissipation   
Grid-No.2 Input    

440 max 
330 max 

12 max 
2 max 



Technical Data 

AVERAGE CHARACTERISTICS 
WITH Ecg AS VARIABLE 

type 6973 i =6.3 VOLTS 
ORID-HS \ VOLTSsO 

-N! 2 VOLTS Ec2a300 

200 250 PLATE VOLTS 
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)...... 
200 max 
20(immax 
250 max 

Typical Operation, (Values are for two tubes): 

Grid-No. 1 Voltage  Cathode-Bias Resistor  
Peak AF Grid-No.l-to-Grid-No.l Voltage. 
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current   
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-plate). 
Total Harmonic Distortion  

Fixed Bias Cathode Bias 
250 350 400 300 310 volts 
250 280 290 300 310 volts 
-15 -22 -25 — - volts _ - - 230 270 ohms 

30 44 50 48 55 volts 
92 58 50 80 77 ma 

105 106 107 96 92 ma 
7 3.5 2.5 6 5 ma 

16 14 13.7 14 14 ma 
8000 7500 8000 5500 6000 ohms 

2 1.5 2 2 4 per cent 
12.5 20 24 15 17 watts 

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

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

0.5 max 
1 max 

megohm 
megohm 

AVERAGE CHARACTERISTICS 
WITH Ept AS VARIABLE 

type 6973 Ep = 6.3 VOLTS 1 

GRID- NS2 VOLTS = 250 

-no-ivolts 

300 400 PLATE VOLTS 
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PUSH-PULL CLASS ABi AMPLIFIER 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 

Maximum Ratings, (Design-Maximum Values): 
Plate and Grid-No.^ Supply Voltage  410 max 
Plate Dissipation. . {  12 max 
Grid-No.2 Input.      1.75 max 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max 
Heater positive with respect to cathode  200"mox 

Bulb Temperature (At hottest point)  250 tnaa: 
Typical Operation, (Values are for two tubes): Fixed Bias Cathode Bias 
Plate Supply Voltage  375 370 
Grid-No.2 Supply Voltage  * # 
Grid-No.l Voltage*   -33.5 
Cathode-Bias Resistor  - 355 
Peak AP Grid-No.l-to-Grid-No.l Voltage  67 62 
Zero-Signal Cathode Current  62 74 
Maximum-Signal Cathode Current  95 84 

Fixed Bias Cathode Bias 
375 370 volts * # volts 

.' -33.5 volts _ 355 ohms 
67 62 volts 
62 74 ma 
95 84 ma 

12500 13000 ohms 
1.5 1.2 per cent 

18.5 15 watts Total Harmonic Distortion  1.5 1.2 per cent 
Maximum-Signal Power Output  18.5 15 watts 

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

For fixed-bias operation  0.5 max megohm 
For cathode-bias operation   1 max megohm 

m The dc component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output transformer. The taps are located on each 
side of the center tap (B-|-) so as to apply 50 per cent of the plate signal voltage to grid No.2 of each 
output tube. 
# Obtained from taps on the primary winding of the putput transformer. The taps are located on each 
side of the center tap (B+) so as to supply 43 per cent of the plate signal voltage to grid No.2 of each 
output tube. 
•The type of input-coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer- or impedance-coupling devices are recommended. 

HIGH-MU TWIN TRIODE HT20^L(6)PT| 

Miniature type used as phase in- kt20^=i_ _2W7)GT| 

7QO 5 verter or resistance-coupled amplifier Mas"* 
in high-quality, high-fidelity audio 
amplifiers where low noise and hum q 
are primary considerations. Outline PT2 HM 

8B, OUTLINES SECTION. This type is identical with miniature type 12AX7 
except that it has a controlled equivalent noise and hum characteristic. For oper- 
ation as resistance-coupled amplifier, RESISTANCE-COUPLED AMPLIFIER 
SECTION. 
Equivalent-Noise and Hum Voltage Referenced to Grid, (EachUnit): 
Average Value (rms)t   1.8 jivolts 
Maximum Value (rms)*  7 uvolts 
f Measured in "true rms" units under following conditions: heater volts (ac), 6.3 (parallel connection); 
center tap of heater transformer connected to ground; plate supply volts, 250; plate load resistor, 2700 
ohms; cathode-bypass capacitor, 100 ^tf; grid resistor, 0 ohms; and amplifier covering frequency range 
between 25 to 10000 cycles per second. 
• Same conditions as for "Average Value" except: cathode resistor is unbypassed and grid resistor, 
0.05 megohm. 

BEAM POWER TUBE ' 
•vfY) 7 Glass octal types used in push-pull '>®£r|ci_ \\£)G| 

' ^ power amplifier circuits of high-fidelity Jj rEEEwT' 
-¥f\e\mf * audio equipment. Tubes provide high (aV-AjXA'TVl) 
i \iM powersensitivityandhighstabilityand H H 

are capable of delivering high power o2
(^' ^k.cj 

output at low distortion. Double base-pin connections for both grid No.l and grid 
No.2 provide for flexibility of circuit arrangement and also cool operation of the 
grids with the result that reverse grid current is minimized. Outline 19D, OUT- 



Technical Data ===== 

LINES SECTION, except diameter is 1-5/8 inches max. Tubes require octal 
socket and may be mounted in any position. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 7027 is 
a DISCONTINUED type listed for reference only. 
Heater Voltage (ac/dc)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3  
Plate to Cathode, Heater, Grid No.2, and Grid No.3  

CLASS Ai AMPLIFIER 
Characteristics: 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage  
Grid-No.l (Control-Grid) Voltage  
Plate Resistance (Approx.)   
Transconductance  
Plate Current  
Grid-No.2 Current  

PUSH-PULL CLASS ABi AMPLIFIER 
Maximum Ratings for 7027-A, {Design-Maximum Values): 
Plate Voltage  
GridtNo.2 Voltage  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Typical Operation for 7027-A, (Values : are for two tubes): 
Fixed Bias Cathode Bias 

Plate Supply Voltage  400 450 540 400 380 425 volts 
Grid-No.2 Supply Voltage  300 350 400 300 380 425 volts 
Grid-No.l Voltage  -25* -30* -38* - - olts 
Cathode-Bias Resistor  - - - 200 180 200 ohms 
Peak AF Grid-No.l-to-Grid-Np.l 

Voltage  50 60 76 57 68.5 86 volts 
Zero-Signal Plate Current  102 95 100 112 138 150 ma 
Maximum-Signal Plate Current  152 194 220 128 170 196 ma 
Zero-Signal Grid-No.2 Current  6 3.4 5 7 5.6 8 ma 
Maximum-Signal Grid-No.2 Current. . 17 19.2 21.4 16 20 20 ma 
Effective Load Resistance (Plate-to- 

Plate)  6600 6000 6500 6600 4500 3800 ohms 

6.3 volts 
0.9 ampere 

1.5 pf 
10 pf 

7.5 pf 

250 volts 
250 volts 
-14 volts 

22500 ohms 
6000 umhos 

72 ma 
5 ma 

600 max volts 
500 max volts 
35 max watts 

5 max watts 

200 max volts 
200 mmax volts 

AVERAGE. PLATE CHARACTERISTICS 
TYPE 7027-A E^s 6.3 VOLTS 
GWD-N8I VOLTS =0 

GRIO-NS2 VOLTS EC2«250 

300 400 500 PLATE VOLTS 

473 



RCA Receiving Tube Manual 

Total Harmonic Distortion  
Maximum-Signal Power Output. 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation*  0.1 max megohm 
For cathode-bias operation  0.5 max megohm 

* The dc component must not exceed 100 volts. 
• The type of input coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer- or impedance-coupling devices are.recommended. 

PUSH-PULL CLASS ABi AMPLIFIER 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 

Maximum Ratings, for 7027-A, {Design-Maximum Values): 
Plate and Grid-No.2 Supply Voltage  600 max volts 
Plate Dissipation  35 max watts 
Grid-No.2 Input  4.5 max watts 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  200 max volts 
Heater positive with respect to cathode   200"max volts 

Typical Operation (Values are for two tubes): 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
CathoderBias Resistor  
Peak AF Grid-No.l-to-Grid-No.l Voltage. . .. 
Zero-Signal Cathode Current  
Maximum-Signal Cathode Current  
Effective Load Resistance (Plate to plate).... 
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Value: 
Grid-No.l-Circuit Resistance: 

For cathode-bias operation  0.5 max megohm 
■ The dc component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output transformer. The taps are located on each 
side of the center tap (B-t-) so as to apply 43 per cent of the plate signal voltage to grid No.2 of each 
output tube. 

AVERAGE CHARACTERISTICS 
type 7027-A £*=6.3 VOLTS CRID-N52 VOLTS=300 . 

GRI0-N81 VOLTS EgsO. 

 1 \-~ EC. 7,0 
300 400 PLATE VOLTS 

POWER PENTODE 

Miniature type used as power am- 
plifier tube in high-fidelity audio equip- 

7189 ment. Outline 8E, OUTLINES SEC- TION. Tube requires miniature nine- 
contact socket and may be mounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.76. 



Technical Data 

Characteristics: 
Plate Voltage  
Grid-No.2 (Screen-Grid) Voltage. . . . 
Grid-No.1 (Control-Grid) Voltage. . . 
Mu-Factor, Grid No.2 to Grid No.l. 
Plate Resistance (Approx.)  
Transconductance  
Plate Current  
Grid-No.2 Current  

CLASS At AMPLIFIER 

PUSH-PULL CLASS ABt AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
Plate Voltage  
Grid-No.2 Voltage  
Cathode Current  
Plate Dissipation  
Zero-Signal Grid-No.2 Input  
Maximum-Signal Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Typical Operation, (Values are for two tubes): 
Plate Supply Voltage  
Plate Voltage  
Grid-No.2 Supply Voltage  
Grid-No.2 Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output  

Grid-No.2 
Special 

Connection* 
400 max 375 max volts 
300 max • volts 

65 max 65 max ma 
12 max 12 max watts 
2 max 2 max watts 
4 max 4 max watts 

100 max 100 max volts 
100 max 100 max volts 

Grid-No.2 
Special 

Connection• 
- 375 volts 

400 ■ volts 
300 • volts 
-15 - volts 

- 220 ohms 
14.8 17.7 volts 

15 70 ma 
105 81 ma 
1.6 • ma 
25 • ma 

8000 11000 ohms 
4 3 per cent 

24 16.5 watts 

Maximum Circuit Values: Fixed Bias Cathode Bias 
Grid-No.1-Circuit Resistance  0.3 max 1 max megohm 
* Grid No.2 of each tube connected to tap on plate winding of output transformer. 
■ Obtained from taps on primary winding of the output transformer. The taps are located on each side 
of the center tap (B+) so as to supply 43 per cent of the plate signal voltage to grid No.2 of each output 
tube. 

H MEDIUM-MU TRIODE— 
sharp-cutoff pentode 
Miniature type used in a wide 71OO 

variety of applications in high-quality, / 17 7 
pp€\ irxmr high-fidelity audio equipment, par- 

ticularly in phase-splitters, tone-con- 
pT trol amplifiers, and high-gain voltage 

amplifiers in which low hum and reduced noise are required. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For operation as resistance-coupled amplifier, refer to 
RESISTANCE-COUPLED AMPLIFIER SECTION. In direct-coupled voltage- 
amplifier phase-splitter circuits, the pentode unit should drive the triode unit. 

Heater Voltage (ac/dc) . 
Heater Current  
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Direct Interelectrode Capacitances: 
Triode Unit: 

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

Pentode Unit: ; 
Grid No.l to Plate   ;  
Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 

Equivalent-Noise and Hum Voltage Referenced to Grid: 
Triode Unit Pentode Unit 

Median Value (rms)  lOf 35e pvolts 
Maximum Value (rms)  ISOf 100e jtvolts 
t Measured in "true rms" units under the following conditions: heater volts (ac), 6.3; center tap of heater transformer connected to ground; plate-supply volts, 250; plate load resistor, 0.1 megohm; 
cathode resistor, 1500 ohms; grid resistor, 0.05 megohm; and amplifier covering frequency range be- 
tween 25 and 10000 cycles per second. 
• Same conditions as for triode unit except: grid-No.2 supply volts, 250; grid-No.2 resistor, 0.33 meg- 
ohm; grid-No.2-bypass capacitor, 0.22 mU cathode resistor, 1200 ohms: and grid-No.1 resistor, 0.05 
megohm. 

CLASS Ai AMPLIFIER 
Maximum Ratings, {Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 (control-grid) Voltage, Positive-bias value  
Plate Dissipation   
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts  
For grid-No.2 voltages between 165 and 330 volts  

Peak Heater-Cathode Voltage: 
Heater positive with respect to cathode  
Heater negative with respect to cathode  

Triode 
Unit 

330 max 

200 max 
200B?wax 

Pentode 
Unit 

330 max volts 
See curve page 70 

330 max volts 
0 max volts 
3 max watts 

0.6 max watt 
See curve page 70 

200 max volts 
200Bmax volts 

Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No. 1 Voltage  
Cathode-Bias Resistor  
Amplification Factor    
Plate Resistance (Approx.)  
Transconductance  
Grid-No.l Voltage (Approx.) for plate current of 10 ■ 
Plate Current  
Grid-No.2 Current  

215 100 220 volts 
50 130 volts 

-8.5 — - volts - 1000 62 ohms 
17 — - 

0.0081 1 0.4 meghom 
2100 1500 7000 pmhos 
-40 -4 - volts 

9 1.1 12.5 ma 
- 0.35 3.5 ma 

AVERAGE CHARACTERISTICS 
TRIODE UNIT 

TYPE 7199 1 

£f>s6.3 VOLTS 

200 250 PLATE VOLTS 400 
02CM-9693 T 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance:* Triode Unit Pentode Unit 

For fixed-bias operation  0.5 max 0.25 max megohm 
For cathode-bias operation  1.0 max 1.0 max megohm 

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

AVERAGE CHARACTERISTICS 
PENTODE UNIT 

grid-n*ivoltseci 

0 SO 100 ISO 200 250 300 350 400 
PLATE VOLTS 92CM-970IT 

HT| HT2 PT| 
DUAL TRIODE 

_Q Y7)GT| 

 yy-' Miniature type used for combined _ _ . _ 
g first- and seoond-stage audio preampli- 724/ GT2 1 fication in high-fidelity phonograph 

ptz hm or tape equipment. Tube has high-mu 
unit and medium-mu unit. Outline 8B, 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
operated in any position. Heater volts (ac/dc), 12.6 (series), 6.3 (parallel); am- 
peres, 0.15 (series), 0.3 (parallel). 

CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): No*2 
Plate Voltage  330 max 330 max volts 
Grid Voltage: 

Negative-bias value  55 max 55 max volts 
Positive-bias value  0 max 0 max volts 

Cathode Current  - 22 max ma 
Plate Dissipation  1.2 max 3 max watts 
Peak Heater-Cathode Voltage: Heater negative with respect to cathode  200 max 200 max volts 

Heater positive with respect to cathode  200omax 200omax volts 
Characteristics: j/n;j ^0.2 Unit No^ 
Plate Voltage  100 250 100 250 volts 
Grid Voltage  -1 -2 0 -8.5 volts 
Amplification Factor  100 100 20 17 
Plate Resistance (Approx.)  80000 62500 6500 7700 ohms 
Transconductance  1250 1600 3100 2200 /imhos 
Plate Current  0.5 1.2 11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 ^a - - - -24 volts 
Maximum Circuit Values: Vnit Vnit 
Grid-Circuit Resistance: No.l No.2 

For fixed-bias operation  15 max 0.5 max megohms 
For cathode-bias operation  - 1 wax megohm 
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Hum Output Voltage: 
Average Value (rms, cathode bypassed)"  1.8 /xvolts 
Maximum Value (rms, cathode unbypassed)*  7 volts 0 The dc component must not exceed 100 volts. 
■ Measured in "true rms" units under the following conditions: heater volts (ac), 6.3 (parallel con- 
nection); center tap of heater transformer connected to ground; dc plate supply volts, 250; plate load 
resistor, 0.1 megohm; cathode resistor, 2700 ohms; cathode-bypass capacitor, 100 /if; grid resistor, 0 
ohms; amplifier covering frequency range of 25 to 10000 cps. 
• Same conditions as above, except that cathode resistor is unbypassed and grid resistor is 0.05 megohm. 

POWER PENTODE 
Glass octal type used in the pow- 

TT Q C C er-output stage of high-fidelity audio- 
/ frequency amplifier systems. Outline 

14E, OUTLINES SECTION. Tube re- 
quires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.8. 

CLASS Ai AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.I (control-grid) Voltage, Positive-bias value  
Plate Dissipation  
DC Grid-No.2 Input  
Average Cathode Current  
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 Voltage  
Peak AF Grid-No.1 Voltage  
Plate Resistance (Approx.)  
Transconductance  
Zero-Signal Plate Current  
Maximum Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Load Resistance  
Total Harmonic Distortion (Approx.)  
Maximum-Signal Power Output  
Grid-No.1 Voltage (Approx.) for plate current of 500 /ta. 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

PUSH-PULL CLASS ABi AMPLIFIER 
Maximum Ratings, (Same as for Class A/ amplifier): 
Typical Operation (Values are for two tubes): 

500 max 
400 max 

0 max 
18 max 

3.5'max 
100 max 

200 max 
200"wax 

0.3 max 
1 max 

volts 
volts 
volts 
volts 
ohms 

/xmhos 
ma 
ma 
ma 
ma 

ohms 
per cent 

watts 
volts 

megohm 
megohm 

Plate Voltage    300 400 volts 
Grid-No.2 Voltage    250 300 volts 
Grid-No.1 Voltage    -21 -34 volts 
Peak AF Grid-No.1 Voltage    42 60 volts 
Zero-Signal Plate Current    100 56 ma 
Maximum-Signal Plate Current    185 175 ma 
Zero-Signal Grid-No.2 Current    5.5 3.5 ma 
Maximum-Signal Grid-No.2 Current    24 24 ma 
Effective Load Resistance (Plate-to-plate)    4000 5000 ohms 
Total Harmonic Distortion    2 6 per cent 
Maximum-Signal Power Output    28.5 40 watts 
• Grid-No.2 input may reach 7 watts during peak levels of speech and music signals. 1 The dc component must not exceed 100 volts. 
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BEAM POWER TUBE 
Glass octal type used as output am- 

plifier tube in high-quality sound sys- 
tems. Outline 14C, OUTLINES SEC- 
TION. Tube requires octal socket and 
may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.45. 

CLASS At AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics: 
Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage   
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current... . 
Plate. Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

60 250 volts 
250 250 volts 

0 -12.5 volts 
- 12.5 volts 

100* 45 ma 
- 47 ma 

22# 4.5 ma 
- 7 ma 
- 50000 ohms 
- 4100 /tmhos 
- 5000 ohms 
- 7 per cent 
- 4.5 watts 

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

For fixed-bias operation  0.1 max megohm 
For cathode-bias operation  0.5 max megohm 

■ The dc component must not exceed 100 volts. 
• This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

M >rp< 02 SHARP-CUTOFF PENTODE 

[vAzzz-^] Miniature type used in compact 7543 
(zAAaudio equipment, especially m low- hum, low-microphonic, high-gain, re- 

(y sistance-coupled-amplifier appli- 
c' cations. Outline 7B, OUTLINES SEC- 

TION. This type is identical with miniature type 6AU6 except that it has a con- 
trolled hum characteristic. 

Hum Output Voltage: 
Average Value (rms, cathode bypassed)  1.2t millivolts 
Average Value (rms, cathode unbypassed)  0.9* millivolt 
t Measured in "true rms" units under the following conditions: heater volts (ac), 6.3; center tap of 
heater transformer connected to ground; plate and grid-No.2 supply volts, 250; plate load resistor, 0.27 
megohm; grid No.3 and internal shield connected to cathode at socket; grid-No.2 resistor, 0.68 megohm; 
grid-No.1 resistor, 0.1 megohm; cathode resistor, 1000 ohms; grid resistor of following stage, 10 meg- 
ohms; and stage gain, 340 
• Same conditions as above except cathode resistor is unbypassed and stage gain is 110. 

479 



RCA Receiving Tube Manual 

POWER PENTODE 
Glass octal type used as audio- 

frequency power-output tube in high- 
7501 quality audio applications. Outline 

14C, OUTLINES SECTION. Tube re- 
quires octal socket and maybe mounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.8. 

CLASS A! AMPLIFIER 
Maximum Ratings, (DeBign-Maximum Values); 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Cathode Current  
Plate Dissipation  
Grid-No.2 Input  
Peak Heater-Cathode Voltage: 

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

Typical Operation and Characteristics: 
Plate Voltage   
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Triode Amplification Factor*  
Plate Resistance (Approx.)  
Transconductance  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

Gg 63.K 
fa (5) 

PUSH-PULL CLASS ABt AMPLIFIER 
Maximum Ratings: (Same as for Class Ai Amplifier) 
Typical Operation, (Valuea are for two tubes): Fixed Bias Cathode 
Plate Supply Voltage  350 450 451 

Grid-No.2 Supply Voltage  350 400 40 
Grid-No.l Supply Voltage.   -15.5 -21 
Cathode-Bias Resistor (Common to both cathodes)... - - 20 
Peak AF Grid-No.l-to-Grid-NOil Voltage  31 42 2 
Zero-Signal Plate Current  92 66 8 
Maximum-Signal Plate Current  130 144 9 
Zero-Signal Grid-No.2 Current  13 9.4 11. 
Maximum-Signal Grid-No.2 Current  28.6 30 2 
Effective Load Resistance (Plate-to-plate)  6600 6600 900 
Total Harmonic Distortion  2 1.5 
Maximum-Signal Power Output  30 45 2 
* Grid-No.2 input may reach 6 watts during peak levels of speech and music signals. 
■ The dc component must not exceed 100 volts. 
* Triode connection, grid No.2 connected to plate. 

BEAM POWER TUBE h 
Neonoval type used as af power- ^ 

_ _ _ amplifier tube. Outline 11C, OUT- 
7695 LINES SECTION. Tube requires Z\ 

neonoval nine-contact socket and may ncvL\ 
be mounted in any position. Heater (i 
volts (ac/dc), 50 volts; amperes, 0.15. 62 

550 max volts 
440 max volts 

85 max ma 
19 max watts 

3.3 •wax watts 

200 max volts 
200mmax volts 

300 volts 
300 volts 
-10 volts 

10 volts 
60 ma 
75 ma 

8 ma 
15 ma 

16.8 
29000 ohms 
10200 /tmhos 
3000 ohms 

13 per cent 
11 watts 

0.3 max megohms 
1 max megohm 

athode Bias 
450 volts 
400 volts 

- volts 
200 ohms 
28 volts 
82 ma 
94 ma 

11.5 ma 
22 ma 

9000 ohms 
2 per cent 

28 watts 
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CLASS A, AMPLIFIER 
Maximum Ratings,. (Design-Maximum Values): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Grid-No.2 Input  
Plate Dissipation  
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode  
Heater positive with respect to cathcde  

150 max 
150 max 
2.5 max 

16 max 

200 max 
200*wiaa: 

Typical Operation and Characteristics: 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.1 (Control-Grid) Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maxim,um-Signal Grid-No.2 Current.. . . 
Plate Resistance (Approx.)  
Transconductance. . . r-  
Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation  
For cathode-bias operation  

■ The dc component must not exceed 100 volts. 

Fixed Cathode 
Bias Bias 
130 140 volts 
130 140 volts 
-11 - volts 

- 100 ohms 
11 11.3 volts 

100 100 ma 
108 100 ma 

5 5 ma 
15 14 ma 

7000 - ohms 
11000 - /zmhos 
1100 1100 ohms 

11 11 per cent 
4.5 4.5 watts 

0.1 max megohm 
0.5 max megohm 

PUSH-PULL CLASS AB! AMPLIFIER 
Maximum Ratings, (Same as for Class At Amplifier): 
Typical Operation, (Values are for two tubes): 
Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Grid-No.l Voltage  
Cathode-Bias Resistor  
Peak AF Grid-No. 1-to-Grid-No.l Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current    
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current  
Effective Load Resistance (Plate-to-plate)  
Total Harmonic Distortion  
Maximum-Signal Power Output.   

Fixed Cathode 
Bias Bias 
130 140 volts 
130 140 volts 
-12 - volts 

- 50 ohms 
22.6 22.6 volts 
195 210 ma 
220 220 ma 

9 9 ma 
24 20 ma 

1800 1500 ohms 
6 4 per cent 

10 10 watts 

POWER PENTODE 

gk (Wy -x^-mS/T)2 Novar type used in output stages _ _ _ _ 
3 of high-fidelity audio amplifiers or f OOO 
G|@Cvl/V^■j/Dic radio receivers; used in applications 

requiring relatively large power out- WP pUt Outline 10C, OUTLINES SEC- 
TION. Tube requires novar nine-contact socket and may be operated in any posi- 
tion. It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. 
Heater Voltage (ac/dc.)  
Heater Current  
Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate  
Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3  
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CLASS A! AMPLIFIER 
Maximum Ratings, {Design-Maximum System): 
Plate Voltage  
Grid-No.2 (screen-grid) Voltage  
Plate Dissipation  
Grid-No.2 Input  
DC Cathode Current  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Typical Operation and 'Characteristics 
Plate Supply Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) Voltage  
Peak AF Grid-No.1 Voltage  
Zero-Signal Plate Current  
Maximum-Signal Plate Current  
Zero-Signal Grid-No.2 Current  
Maximum-Signal Grid-No.2 Current.. . 
Plate Resistance (Approx.)  
Transconductance  
Effective.Load Resistance  
Total Harmonic Distortion  
Maximum-Signal Power Output  

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

For fixed-bias operation  0.3 max megohm 
For cathode-bias operation  1 max megohm 

PUSH-PULL CLASS ABj AMPLIFIER 
Maximum Ratings, (Same as for Class A1 Amplifier) Cathode 
Typical Operation {Values are for two tubes): Fixed Bias Bias 
Plate Supply Voltage  300 350 400 450 450 450 volts Grid-No.2 Supply Voltage  300 350 350 350 400 400 volts Grid-No.1 Voltage  -12.5 -15.5 -16 -16,5 -21 - volts . Cathode-Bias Resistor (Common 

to both cathodes)  — — — — - 70 ohms Peak AP Grid-No.l-to-Grid-No.l 
Voltage  25 31 32 33 42 31 volts Zero-Signal Plate Current  74 72 64 60 40 86 ma Maximum-Signal Plate Current  116 130 135 142 145 94 ma Zero-Signal Grid-No.2 Current  10 9.5 8 7.2 5 10 ma .Maximum-Signal Grid-No.2 Current. 28 32 28 26 30 20 ma Effective Load Resistance 
(Plate-to-plate)  6600 6600 6600 6600 6600 10000 ohms 

Total Harmonic Distortion  5 2.5 2 2.5 5 2 per cent 
Maximum-Signal Power Output  24 30 34 38 44 28 watts 

550Bmaa: volts 
440 max volts 

19 max watts 
3.3*max watts 
90 max ma 

200 max volts 
200amax volts 
240 max 0C 

300 volts 
300 volts 
-10 volts 

10 volts 
60 ma 
75 ma 

8 ma 
15 ma 

290.00 ohms 
10200 /tmhos 
3000 ohms 

13 per cent 
11 watts 

PUSH-PULL CLASS AB, AMPLIFIER 
Grid .No.2 of Each Tube Connected to Tap 
on Plate Winding of Output Transformer* 

Maximum Ratings: (Same as for Class A1 .Amplifier) Fixed Cathode 
Typical Operation {Values are for two tubes): Bias Bias 
Plate Supply Voltage  400 425 volts 
Grid-No.2 Supply Voltage  * * volts 
Grid-No.1 Voltage.   -20.5 - volts 
Cathode-Bias Resistor (Common to both cathodes)  - 185 ohms 
Peak AF Grid-No.1-to-Grid-No.l Voltage  41 42 volts 
Zero-Signal Plate Current  60 88 ma 
Maximum-Signal Plate Current  115 H)0 ma 
Zero-Signal Grid-No.2 Current  8 12 ma 
Maximum-Signal Grid-No.2 Current  18 16 ma 
Effective Load Resistance (Plate-to-plate)  6600 6600 ohms 
Total Harmonic Distortion  2.5 3.5 per cent 
Maximum-Signal Power Output   '23 21 watts 
■ In push-pull circuits where the grid No.2 of each tube is connected to a tap. on the plate winding of 
.the output transformer, this maximum rating is 440 volts. 
• Grid No.2 input may reach 6 watts during peak levels of speech and music signals. D The dc component must not exceed 100 volts. 
* Grid No.2 supply voltage is obtained from taps on the primary winding of the output transformer. 
Thctaps are located on each side of the center tap (B-f-) so as to apply 50 per cent of the plate signal 
voltage to the grid No.2 of each output tube. 
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AVERAGE CHARACTERISTICS 

I 

300 400 PLATE VOLTS 

ELECTRON-RAY TUBE 
Miniature type with triode unit 

used to indicate visually by means of 
a fluorescent target the effects of 
changes in a controlling voltage. Tube 
is used for accurate tuning or modu- 

EM84/ 

6FG6 
Gt PT  o  

lation control. Maximum dimensions: over-all length, 2-27/32 inches; seated 
height, 2-13/32 inches; diameter, 7/8 inch. Tube requires nine-contact socket and 
may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.27. For ad- 
ditional considerations, refer to Tuning Indication with Electron-Ray Tubes in 
ELECTRON TUBE APPLICATIONS SECTION. 

550 max volts 
300 max volts 

550 max volts 
J 300 max volts 
{150 min volts 

3 max ma 
0.5 max watt 
100 max volts 
100 max volts 
120 max 0C 

250 volts 
250 volts 

0.47 megohm 
-22 volts 

3 megohms 
0.06 ma 

1 • 6 ma 
0 inch 

— inch 

3 max megohms 
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INDICATOR SERVICE 
Maximum and Minimum Ratings, (Design-Center Values): 
Ray-Control-Electrode Voltage: 

Without current flowing through series triode-plate resistor 
With current flowing through series triode-plate resistor. . .. 

Fluorescent-Target Voltage: 
Without current flowing through series triode-plate resistor 
With current flowing through series triode-plate resistor. . . . 

Cathode Current  
Triode-Plate Dissipation  
Peak Heater-Cathode Voltage: 

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

Bulb Temperature (At hottest point)  

Typical Operation with Ray-Control Electrode Connected to Triode Plate: 
Triode-Plate Supply Voltage  250 
Fluorescent-Target Voltage  250 
Series Triode-Plate Resistor  0.47 
Triode-Grid Supply Voltage  0 
Triode-Grid Resistor  3 
Triode-Plate Current  0.45 
Fluorescent-Target Current  1.1 
Length of Dark Part of Fluorescent Target 0.83 =fc 0.20 
Length of Dark Part of Fluorescent Target when triode-grid 

resistor is 0 ohms 0.94 ± 0.20 
Maximum Circuit Value: 
Triode-Grid-Circuit Resistance. 



I fTiftW*. 

Esnhfi SffM FMptatr1 Minfmn Potash Scrtea Sin MdM 

Black-and-White Types 
5 
7JP4 No CL 6 Dia. £ E if) Base Pin 14K 6000 NO 
SDP4 No FG 7*6 * 5% E M 90 Cavity Cap 12AB 8000 Yes 

10BP4A © No FG 9H Dia. M M 50* Cavity Cap 12N 12000 Yes 
10FP4A © Yes FG 9H Dia. M M 50* Cavity Cap 12N 12000 No 
12KP4A © Yes FG HHDia. M M 54* Cavity Cap U2| 
12LP4A No FG 11 Dia. M M 54* Cavity Cap tsm 
14ATP4® Yes FG 12*6 *9H E M 90 Cavity Cap 12L 14000 No 

14EP4 No FG 11^*8^ M M 70 Cavity Cap 12N 14000 Yes 
14QP4A Yes FG U^x8^ E M 70 Cavity Cap 12L 11000 Yes 
14WP4 Yes FG E M 90 Cavity Cap 12L 14000 No 
16AP4A No FG 14% Dia. M M 53* Metal-Shell Lip 12D 14000 Yes 
16DP4A No FG 14% Dia. M M 60e Cavity Cap 12D 15000 Yes 
16GP4B No FFG 14% Dia. M M 70* Metal-Shell Lip 12D Yes 
16LP4A BM No FG 14% Dia. M M 52* Cavity Cap 12N 14000 Yes 
16RP4A @1 Yes FG 13% * 10% M M 70 Cavity Cap 12N 16000 Yes 
16TP4 @1 No FG 13% x 10% M M 70 Cavity Cap 12N 14000 Yes 

16WP4A © No FG 14% Dia. M M 70* Cavity Cap 12N 16000 Yes 
17BJP4 ■EM Yes FG 14% x 11% E M 90 Cavity Cap 12L 16000 No 
17BP4B HI Yes FG 14% x 11% M M 70 Cavity Cap 12N 16000 Yes 
17CDP49 0 Yes FG 14% x 11% E M 110 Cavity Cap 8HR 16000 No 
17CFP4 Yes FG 14% x 11% E M 90 Cavity Cap 12L 16000 No 
17CP4 s No FFG 14% x 10% M M 70 Metal-Shell Lip 12D 16000 Yes 

17CSP4 0 Yes FG 14% x 11% E M 110 Cavity Cap 7FA 17600* No 
17CYP4 0 Yes FG 14% x 11% E M 90 Cavity Cap 12L 16000 No 
17DAP4' m Yes FG 14% x 11% E M m Cavity Cap 8JK 16000 No 
17DKP4 0 Yes FG 14%xn% E M 110 Cavity Cap 8JR 23000h No 

17DQP4fc 0 Yes FG 14% x 11% E M 110 Cavity Cap 7FA 17600hP No 
17DRP4* 0 Yes FG 14% x 11% E M 110 Cavity Cap 8JK neoo* No 
17DSP4 0 Yes FG 14% x 11% E M 110 Cavity Cap 8HR mm 
17DXP4k 0 Yes FG 14% x 11% E M 110 Cavity Cap 8JR 17600'' No 
176P4 s No FFG 14% x 10% E M 70 Metal-Shell Lip 12M 16000 Yes 

17KP4B ■EB Yes FG E M 70 Cavity Cap 12L .16000 Yes 
17LP4A 0 Yes FGm 14% x 10% E M 70 Cavity Cap 12L 16000 Yes 
17QP4A ■EB Yes FGm 14% x 10% M M 70 Cavity Cap 12N 18000 Yes 

17TP4 H No FFG 14% x 10% E M 70 Metal-Shell Lip 12M 16000 Yes 
19ABP4' beb FG E ■SI Cavity Cap 8JK 20000'' No 
19AFP4 ■BUI Yes FG sa mi IS| Cavity Cap 8HR 20000'' No 

19AHP4fc BfsB Yes FG n Swi Cavity Cap 8HR 17600hP mm 
19AJP4fc BEM Yes FG E M ■SI Cavity Cap 7FA 19800^ No 
19AP4B — No FFG 17% Dia. M M 66® Metal-Shell Lip 12D 16000 Yes 
19AUP4 SI Yes FG' 15% x 12%6 E M 114 Cavity Cap 8HR 20000'' No 
19AVP4 0 Yes FG E M 114 Cavity Cap 8HR ESI 
19AYP4k ■SB Yes FG E M 114 Cavity Cap 8HR 
20DP4C ■SB Yes FG M M 70 Cavity Cap 12N 18000 Yes 
20KP4D SI Yes FG E M 70 Cavity Cap 12L 16000 Yes 

Active RCA Picture-Tube Types shown here can replace more than 300 different types of industry pictur e tubes- The RCA Picture Tube Replacement and Inter- changeability Chart is available on request. 
Unless otherwise noted, all picture tubes listed have 6.3-vott, 600-millianjpere heaters. 
Glass rectangular. 
Glass round. 

]M] Metal rectangular. 
(M) Metal round... 
CL Clear glass. 
PG Filterglass. 
FFG Frosted Filterglass. 
M Magnetic. 
£ Electrostatic. 

Spherical, unless otherwise specified. 
ANODE is defined as the electrode, or the electrode in combination with one or more additional electrodes connected within the tube to it, to which is applied the highest dc voltage for accelerating the electrons in the beam prior to its deflection. 

d Projection type. 
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— Picture Tube Characteristics ————— 

F»plale° ScrtM Sin 
Indies 

Diuesil Fetsdnf DeflacHoa Mac- Mattod Methsd (ion 
Aafle Detraas 

Black-and-White 1 
19^6 X 15^6 M 
18^ x 13% M 
19^6 x 15^6 E 
19^x15^6 M 
19^6 x 15^6 E 
19^6 x 15^6 E 
19^6 x 15Ke E 
19Ha « ISKe E 
19i-i6 x ISHe E 
19^ x 15^6 E 
19^x13^ M 
19^6 X 15^6 E 
19^6 x 15^6 E 
19^ x ISHfi E 
19^6 x ISKfi E 
19^*13^ E 
isHxia'He E 
17Hxl3^ M 
17^*13^ E 
19K6 X 14% E 
We x 14% M 
19Kxl5H E 
19^x15^ E 
19% x 1SK E 
19^6 x ISM E 
19^6 x IS% E 
19^6 xl5K E 
19^6 x ISM E 
19^ x 15% E 
19^6 xlSK E 
19^6 x 15% E 
21^6 x 16% E 
21^6 x WA E 
ai?iB x 16% E 
21^6 x 16 % E 
21% x 16% E 
21% x 16% M 
23% x 18% M 
24% x 18% M 

Cavity Cap 
Metal-Shell Lip 

Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 

Metal-Shell Lip 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 
Cavity Cap 

Metal-Shell Lip 
Cavity Cap 

Yes CL 11% x 8% E M 45» Metal Flange 2 OA 20000 No 
Yes FG 19% x 15% E M 70e Metal Shell 14AH 25000 No 
Yes FG 19% x 15% E M 70* Two Cavity Caps 14AL 25000 No 
Yes FG 19% x 15% E M 70« Cavity Cap 14AU 27500'' No 
Yes FG' 19% x 15% E M 70* Cavity Cap 14AU 27500h No 

• Horizontal deflection angle. " 
f Typical deflection factors (volts dc/in.) for ultor voltage of 6000 volts: 

0 8.4-volt, 450-miUiampere heater. 
A Design-Maximum Value. 
/ 2.68-volt, 450-milliampere heater. 

For basing diagrams, see page 486. 

fc 6.3-volt, 450-milliampere heater. 
"> Cylindrical faceplate, 
n Bipanel type. 
P Referred to Grid No. 1: Cathode-Drive Service: Has low grid-2 voltage rating, 
r Treated to reduce specular reflection. 
9 2.3S-volt, 600-RiilIiampere heater. 

> This type Has a flat, aluminized, fiiterglass, phosphor-dot screen plate. 
f 6.3-volt, 1.8-ampere heater (three heaters paralleled internally). 
v 6.3-volt. 1.6-ampere heater (three heaters paralleled internally). 
v This type has an integral protective window. 
w This type has an internal magnetic shield. 
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Basing Diagrams for RCA Picture Tubes 

C^NOP* 

;;?LDY?)04 

7fA ANODE =63 + 05 + 01 FOCUSING ELECTRODE = 64 

04 
6KF ANODE = 03+05 + 0. FOCUSING ELECTRODE = C4 

ANODE 

C| (TJ^Z) « 
H H 

I SAB ANODE = 03 + 65 + 0 FOCUSIN6 ELECTRODE = 64 
ANODE XO GA 

ANODE =63 + 65+0 FOCUSIN6 ELECTRODE = 64 
G2QV ANODE G'G^ 51/^3 

8HR ANODE = 03 + 05 + 0 FOCUSING ELECTRODE = 04 

ic 

ANODE = 64 + 0 FOCUSING ELECTRODE = 63 

ISC ANODE = 64 + 0 FOCUSINO ELECTRODE =* ©3 

er 11 j"(i2 
I2M ANODE = 63 + 05 + Cl FOCUSING ELECTRODE = ©4 

ANODE =>03+05 + 0 FOCUSING ELECTRODE = 64 

BKW ANODE = 03 + 65 + 0 FOCUSINO ELECTRODE - 04 

G| (^"([2) K 

H H 
12D ANODE = 63 + CL 

H H 12N ANODE =63 + 0 

(14 At I 
CAP OVER FIN No. I 

H" H 
14AH ANODE = 64+65 + 0+8 FOCUSINO ELECTRODE - 63 

O4.6S H H 

^ 0"© H H 
14AU 

ANODE = 64 + 65 + 0 F0CUSIN6 ELECTRODE = 63 ANODE = 03+64 + 0 FOCUSINO ELECTRODE = 63 
2 OA ANODE = 65 + 04 + 0 FOCUSING ELECTRODE = 63 
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Electron Tube 

Testing 

The electron tube user—service 
man, experimenter, or non-technical 
radio listener—is interested in knowing 
the condition of his tubes, since they 
govern the performance of the device in 
which they are used. In order to deter- 
mine the condition of a tube, some 
method of test is necessary. Because the 
operating capabilities and design fea- 
tures of a tube are indicated and de- 
scribed by its electrical characteristics, 
a tube is tested by measuring its charac- 
teristics and comparing them with val- 
ues established as standard for that type. 
Tubes which read abnormally high with 
respect to the standard for the type are 
subject to criticism just the same as 
tubes which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and costly 
testing equipment having laboratory ac- 
curacy. Because the accuracy of the tube- 
testing device need be no greater than 
the accuracy of the correlation between 
test results and receiver performance,, 
and since certain fundamental charac- 
teristics are virtually fixed by the manu- 
facturing technique of leading tube man- 
ufacturers, it is possible to employ a 
relatively simple test in order to deter- 
mine the serviceability of a tube. 

In view of these factors, dealers and 
service men will find it economically ex- 
pedient to obtain adequate accuracy and 
simplicity of operation by employing a 
device which indicates the status of a 
single characteristic. Whether the tube 
is satisfactory or unsatisfactory is judged 
from the test result of this single charac- 
teristic. Consequently, it is very desirable 
that the characteristic selected for the 
test be one which is truly representative 
of the tube's over-all condition. 

The following information and cir- 
cuits are given to describe and illustrate 
general theoretical and practical tube- 

tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what tube 
characteristic is most representative of 
performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the' difficult problem of de- 
termining satisfactory limits for his par- 
ticular tester. Getting information of this 
nature, if it is to be accurate and useful, 
is a big j ob. It requires the testing of many 
tubes of each type, testing of many types, 
and correlation of the data with per- 
formance in many kinds of equipment. 

Short-Circuit Test 
The fundamental circuit of a short- 

circuit tester is shown in Fig. 99. Al- 
though this circuit is suitable.for tetrodes 
and types having, less than four elec- 
trodes, tubes of more electrodes may be 
tested by adding more indicator lamps 
to the circuit. Voltages are applied be- 
tween the various electrodes with lamps 
in series with the electrode leads. The 
value of the voltages applied will depend 

on the type of tube being tested and its 
maximum ratings. Any two shorted elec- 
trodes complete a circuit and light one 
or more lamps. 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 
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or heater of the tube at its operating 
temperatureduringtheshort-circuittest, 
because short-circuits in a tube may 
sometimes occur only when the elec- 
trodes are heated. However, a short- 
circuit tester having too high a sensi- 
tivity may indicate very-high-resistance 
shorts that do not adversely affect tube 
operation. 

Selection of a Suitable 
Characteristic for Test 

Some characteristics of a tube are far 
more important in determining its oper- 
ating 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 representa- 
tive characteristic. Consequently, three 
methods of test will be discussed, rang- 
ing from relatively simple and inexpen- 
sive equipment to more elaborate, more 
accurate, and more costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube's 
condition. (Refer to Diodes, in ELEC- 
TRONS, ELECTRODES, AND ELEC- 
TRON TUBES SECTION, for a discus- 
sion of electron emission.) Since emission 
falls off as the tube wears out, low emis- 
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because it 
tests the tube under static conditions 
and does not take into account the ac- 
tual operation of the tube. On the one 
hand, coated filaments, or cathodes, 
often develop active spots from which 
the emission is so great that the rela- 
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis- 
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of filaments 
are capable of such large emission that 
the tube will often operate satisfactorily 
after the emission has fallen far below 
the original value. 

Fig. 100 shows the fundamental cir- 
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 
cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con- 

stant temperature, a low positive volt- 
age is applied to the plate and the elec- 
tron emission is read on the meter. Read- 
ings which are well below the average for 
a particular tube type indicate that the 
total number of available electrons has 
been so reduced that the tube is no 
longer able to function properly. 

DIRECT- /K CURRENTf A) METER V7 

A transconductance test takes 
into account a fundamental operating 
principle of the tube. (This fact will be 
seen from the definition of transconduct- 
ance in the Section on ELECTRON 
TUBE CHARACTERISTICS.) It fol- 
lows that transconductance tests, when 
properly made, permit better correlation 
between test results and actual perform- 
ance than does a straight emission test. 

There are two forms of transcon- 
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 100 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 

ill 

electrodes of the tube. A plate current 
depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt- 
age, a new plate-current reading is ob- 
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 
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method of transconductance testing is 
commonly called the "grid-shift" meth- 
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im- 
poses limitations not encountered in the 
second form of test made under dynamic 
conditions. 

The dynamic transconductance test 
illustrated in Fig. 102 gives a fundamental 
circuit with a tetrode under test. This 
method is superior to the static trans- 
conductance test in that ac voltage is 
applied to the grid. Thus, the tube is 
tested under conditions which approxi- 
mate actual operating conditions. The 
alternating component of the plate cur- 
rent is read by means of an ac ammeter 
of the dynamometer type. The trans- 
conductance of the tube is equal to the 

plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the dc plate current is 
concerned by the capacitor (C). The 
power output can be calculated from the 

ac plate current divided by the input- 
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current- 
meter reading in milliamperes multi- 
plied by one thousand is the value of 
transconductance in micromhos. 

The power-output test probably 
gives the best correlation between test 
results and actual operating performance 
of a tube. In the case of voltage ampli- 
fiers, the power output is indicative of 
the amplification and output voltages 
obtainable from the tube. In the case of 
power-output tubes, the performance of 
the tube is closely checked. Conse- 
quently, although more complicated to 
set up, the power-output test will give 
closer correlation with actual perform- 
ance than any other single test. 

Fig. 103 shows the fundamental cir- 
cuit of a power-output test for class A 
operation of tubes. The diagram illus- 
trates the method for a pentode. The ac 
output voltage developed across the 

current reading and known load resist- 
ance. In this way, it is possible to deter- 
mine the operating condition of the tube 
quite accurately. 

Fig. 104 shows the fundamental cir- 
cuit of a power-output test for class B 
operation of tubes. With ac voltage ap- 
plied to the grid of the tube, the current 
in the plate circuit is read on a dc milli- 
ammeter. The power output of the tube 
is approximately equal to: 

(lb2 X Rl)/0.405, 
where Po is the power output in watts, 
lb is the dc current in amperes, and Rl 
is the load resistance in ohms. 

Essential Tube-Tester Requirements 
1. The tester should provide for 

making a short-circuit test before meas- 
urement of the tube's characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tube be provided. If the 
tester is ac operated, a line-voltage con- 
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trol permits the supply of proper elec- 
trode voltages. 

3. It is essential that the rated volt- 
age-applied to the filament or heater be 
maintained accurately. 

4. It is suggested that the character- 
istics test follow one of the methods de- 
scribed. The method selected and the 
quality of the parts used in the test will 
depend upon the user's requirements. 

Tube-Tester Limitations 
A tube-testing device can only indi- 

cate the difference between a given tube's 

characteristics and those which arestand- 
ard for that, particular type. Since the 
operating conditions imposed upon a 
tube of a given type may vary within 
wide limits, it is impossible for a tube- 
testing device to evaluate tubes in terms 
of performance capabilities for-all appli- < 
cations. The tube tester, therefore, can- 
not be looked upon as a final authority 
in determining whether or not a tube is 
always satisfactory. Actual operating 
test in the equipment in which the tube 
is to be used will give the best possible 
indication of a tube's worth. 
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Amplifiers 

Resistance-coupled, audio-frequency 
voltage amplifiers utilize simple compo- 
nents and are capable of providing essen- 
tially uniform amplification over a rela- 
tively wide frequency range. 

Suitable Tubes 
In this section, data are given for 

over 50 types of tubes suitable for use 
in resistance-coupled circuits. These types 
include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 
pentodes. The accompanying key to tube 
types will assist in locating the appro- 
priate data chart. 

Circuit Advantages 
For most of the types shown, the data 

pertain to operation with cathode bias; 
for all of the pentodes, the data pertain to 
operation with series screen-grid resistor. 
The use of a cathode-bias resistor where 
feasible and a series screen-grid resistor 
where applicable offers several advantages 
over fixed-voltage operation. 

The advantages are: (1) effects of 
possible tube differences are minimized; 
(2) operation over a wide range of plate- 
supply voltages without appreciable 
change in gain is feasible; (3) the low 
frequency at which the amplifier cuts off 
is easily changed; and (4) tendency to- 
ward motorboating is minimized. 

Number of Stages 
These advantages can be enhanced 

by the addition of suitable decoupling 
filters in the plate supply of each stage 
of a multi-stage amplifier. With proper 
filters, three or more amplifier stages can 
be operated from a single power-supply 
unit of conventional design without en- 
countering any difficulties due to coupling 

Type Chart No. Type Chart No. 

3AU6 2 6CG7 8 
3AV6 9 6CN7 5 
3BC5 11 6EU7 9 
3CB6 10 6FQ7 8 
3CF6 11 6J5 8 

4AU6 2 6SL7GT 5 
4BC5 11 6SN7GTB 8 
4BQ7A 10 6T8A 5 
4BZ7 10 7AU7 3 
4CB6 11 8CG7 8 

5BK7A 10 12AT6 5 
5BQ7A 10 12AT7 4 
5T8 5 12AU6 2 
6AB4 4 12AU7A 3 
6AG5 11 12AV6 9 

6AT6 5 12AX7 9 
6AU6A 2 12AX7A 9 
6AV6 9 12AY7 1 
6BC5 11 12SL7GT 5 
6BK7B 10 12SN7GTA 8 

6BQ7A 10 20EZ7 9 
6BZ7 10 5879P 6 
6C4 3 5879T 7 
6CB6 11 7025 9 
6CB6A 11 7199P 12 
6CF6 11 7199T 13 

T—Triode Unit or Triode Connection 
P=Pentode Unit or Pentode Connection 

KEY TO CHARTS 
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through the power unit. When decoupling 
filters are not used, not more than two 
stages should be operated from a single 
power-supply unit. 

Symbols Used in Resistance- 
Coupled Amplifier Charts 

C = Blocking Capacitor (pi)- 
Ck = Cathode Bypass Capacitor (pf). 
Cg2 = Screen-Grid Bypass Capacitor 

(MO. 
Ebb = Plate-Supply Voltage (volts). 

Voltage at plate equals plate- 
supply voltage minus drop in Rp 
and Rr. 

Rk = Cathode Resistor (ohms). 
Rgs = Screen-Grid Resistor (megohms). 
Rg = Grid Resistor (megohms) 

for following stage. 
Rp = Plate Resistor (megohms). 
V.G.= Voltage Gain. 
Eo = Output Voltage (peak volts). 

This voltage is obtained across 
Rg (for following stage) at any 
frequency within the flat region 
of the output vs. frequency curve, 
and is for the condition where the 
signal level is adequate to swing 
the grid of the resistance-coupled 
amplifier tube to the point where 
its grid starts to draw current. 

Note: The listed values for Eoare the peak out- 
put voltages available when the grid is driven 
from a low-impedance source. The listed values 
for the cathode resistors are optimum for any 
signal source. With a high-impedance source, pro- 
tection against severe distortion and loss of gain 
due to input loading may be obtained by the use 
of a coupling capacitor connected directly to the 
input grid and a high-value resistor connected 
between the grid and ground. 

General Circuit Considerations 
In the discussions which follow, the 

frequency (f2) is that value at which the 
high-frequency response begins to fall 

off. The frequency (f,) is that value at 
which the low-frequency response drops 
below a satisfactory value, as discussed 
below. A variation of 10 per cent in values 
of resistors and capacitors has only slight 
effect on performance. One-half-watt re- 
sistors are usually suitable for Rg2, Rg, 
Rp, and Rk resistors. Capacitors C and 
Cg2 should have a working voltage equal 
to or greater than Ebb. Capacitor Ck 
may have a low working voltage in the 
order of 10 to 25 volts. 

Triode Amplifier 
Heater-Cathode Type 

Capacitors C and Ck have been 
chosen to give an output voltage equal 
to 0.8 Eo for a frequency (f,) of 100 
cycles. For any other value of fi, multi- 
ply values of C and Ck by 100/fi. In the 

ckT lRk 

S. £ E° 
rRp 1r9 

f 

420'N' 
FREQUENCY- 

Diagram No. 1 

case of capacitor Ck, the values shown 
in the charts are for an amplifier with dc 
heater excitation; when ac is used, de- 
pending on the character of the asso- 
ciated circuit, the gain, and the value 
of fi, it may be necessary to increase the 
value of Ck to minimize hum disturb- 
ances. It may be desirable to operate the 
heater at a positive voltage of from 15 
to 40 volts with respect to the cathode. 
The voltage output at fi of "n" like 
stages equals (0.8)n X Eo, where Eo is 
the peak output voltage of final stage. 
For an amplifier of typical construction, 
the value of f2 is well above the audio- 
frequency range for any value of Rp. 

Pentode Amplifier 
Filament-Type 

Capacitors C and Cg2 have been 
chosen to give an output voltage equal 
to 0.8 X Eo for a frequency (fi) of 100 
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cycles. For any other value of fi, multi- 
ply values of C and C& by 100/fi. The 
voltage output at fi for "n" like stages 
equals (0.8)n X Eo where Eo is peak out- 
put voltage of final stage. For an ampli- 
fier of typical construction, and for Rp 
values of 0.1, 0.25, and 0.5 megohm, ap- 
proximate values of fa are 20000, 10000, 
and 5000 cps, respectively. Note: The 

100 cycles. For any. other value of fi, 
multiply values of C, Ck, and Cgj by 
100/fi. In the case of capacitor Ck, the 
values shown in the charts are for an 
amplifier with dc heater excitation; when 

Rqa<Rp 

F" — Ebb 
Diagram No. 3 

— -T T+ — Ebb ~ 
Diagram No. 2 

values of input-coupling capacitor in 
microfarads and of grid resistor in meg- 
ohms should be such that their product 
lies between 0.02 and 0.1. Values com- 
monly used are 0.005 nl and 10 megohms. 

Pentode Amplifier 
Heater-Cathode Type 

Capacitors C, Ck, and Cg2 have 
been chosen to give an output voltage 
equal to 0.7 X Eo for a frequency (fi) of 

ac is used, depending on the character 
of the associated circuits, the voltage 
gain, and the value of f i, it may be neces- 
sary to increase the value of Ck to mini- 
mize hum disturbances. It may be de- 
sirable to operate the heater at a positive 
voltage of from 15 to 40 volts with re- 
spect to the cathode. The voltage out- 
put at fi for "n" like stages equals (0.7)n 

X Eo where Eo is peak output voltage 
of final stage. For an amplifier of typical 
construction, and for Rp values of 0.1, 
0.25, and 0.5 megohm, approximate val- 
ues of fa are 20000, 10000, and 5000 cps, 
respectively. 

(See page U92 for explanation of column headings) 

0.1 0.24 
0.24 0.51 
0.51 1.0 
0.1 0.24 
0.24 0.51 
0.51 1.0 
0.1 0.24 
0.24 0.51 
0.51 1.0 

• One triode unit. * Peak volts. A Coupling capacitors should be selected to give desired frequency response. Cathode 
resistors should be adequately bypassed. 
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Rg2 I Rk Cg2 Ck 

0 

0.340 2700 
0.370 2900 
0.380 3100 

0.0081 
0.0055 
0.0034 
0.0042 
0.0027 
0.0019 3AU6 

4AU6 
6AU6A 
12AU6 

0.0025 
0.0017 
0.0081 
0.0053 
0.0032 
0.0041 
0.0027 
0.0019 See Circuit 

Diagram 3 0.0023 
0.0015 
0.0082 
0.0053 
0.0033 
0.0045 
0.0027 
0.0017 
0.0022 
0.0015 

0.047 
0.047 0.1 

0.22 
0.061 9 
0.033 11 
0.015 14 

0 

0.032 10 
0.015 15 
0.007 18 
0.015 14 
0.0065 20 
0.0035 24 6C4 

7AU7* 
12AU7A 

0.062 20 
0.037 26 
0.016 29 
0.032 24 
0.016 33 
0.007 40 

0.8 
0.56 
0.48 

0.015 31 
0.007 44 
0.0035 54 

See Circuit 
Diagram 1 

0.065 38 
0.034 52 
0.016 68 
0.032 44 
0.016 68 
0.007 80 
0.015 57 
0.007 82 
0.0035 92 
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Eo* V.G Ebb I Rp Rg2 I Rk Cg2 Ck 

© 

2.4 
2.00 
1.84 

0.026 
0.014 
0.0074 
0.0136 
0.0067 
0.0038 

1.33 
1.01 
0.92 

6AB4 
12AT7* 

0.63 
0.52 
0.47 

0.007 
0.0043 
0.0031 
0.029 
0.016 
0.0083 See Circuit 

Diagram 1 
0.0140 
0.0077 
0.0047 
0.0075 
0.0046 
0.0032 
0.028 
0.015 
0.0083 
0.015 
0.0074 
0.0046 
0.0076 
0.0041 
0.0030 

4200 
4600 
4800 

0.025 
0.014 
0.0065 

7000 
7800 
8100 

0.013 
0.007 
0.0035 

© 12000 
14000 
15000 

0.83 
0.7 
0.6 

0.006 
0.0035 
0.002 

1900 
2200 
2500 

0.027 
0.014 
0.0065 

5T8 
6AT6 
6CN7 

6SL7GT* 
6T8A 
12AT6 

T2SL7GT* 

3400 
4100 
4600 

0.014 
0.0065 
0.0035 

0.47 
1.0 
2.2 

6600 
8100 
9100 

0.0065 
0.0035 
0.002 

0.1 
0.22 
0.47 

1500 
1800 
2100 

0.027 
0.014 
0.0065 

0.22 
0.47 
0.1 

2600 
3200 
3700 

0.013 
0.0065 
0.0035 

See Circuit 
Diagram 1 

5200 
6300 
7200 

0.006 
0.0035 
0.002 

• One triode unit. * Peak volts. 
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I Ebb | Rp 

{See page Jt.92 for explanation of column headings) 

I Rg I Rgal Rk I Cg2 |Ck I C~ 

© 

5879 

See Circuit 
Diagram 3 

® 

As Triode: 

See Circuit 
Diagram 1 

0.047 
0.047 0.1 

0.047 
0.047 0.1 

0.044 4.6 0.020 13 29 
0.046 4.5 0.012 17 39 
0.047 4.4 0.006 20 47 
0.034 3.2 0.010 15 43 
0.035 3.1 0.005 21 59 
0.036 3.0 o.ooa 24 67 
0.021 1.8 0.005 21 59 
0.022 1.7 0.003 25 75 
0.023 1.7 0.002 28 87 
0.060 7.4 0.020 24 39 
0.062 7.3 0.012 28 56 
0.064 7.2 0.006 33 65 
0.045 5.5 0.010 24 65 
0.046 5.3 0.005 31 87 
0.048 5.2 0.003 34 101 
0.033 3.5 0.005 27 98 
0.034 3.4 0.003 32 122 
0.035 3.3 0.002 37 140 
0.075 10.8 0.020 25 51 
0.077 10.6 0.012 32 68 
0.080 10.5 0.006 35 83 
0.056 7.9 0.010 28 81 
0.057 7.5 0.005 37 109 
0.058 7.4 0.003 41 123 
0.044 5.3 0.005 34 125 
0.046 5.2 0.003 42 152 
0.047 5.1 0.002 48 174 

2.9 0.060 9 10 
2.4 0.033 12 11 
2.3 0.016 14 21 
1.8 0.027 10 12 
1.3 0.015 13 13 
1.0 0.007 16 13 
0.87 0.015 12 13 
0.53 0.006 16 13 
0.49 0.003 19 14 
3.5 0.063 21 12 
2.6 0.033 29 13 
2.4 0.016 35 13 
1.9 0.031 26 13 
1.35 0.015 33 14 
1.1 0.007 40 14 
0.92 0.015 28 14 
0.61 0.006 39 14 
0.52 0.003 47 14 
3.9 0.063 42 13 
2.8 0.033 65 13 
2.5 0.016 71 14 
2.1 0.032 45 15 
1.4 0.015 74 15 
1.1 0.007 83 15 
0.97 0.015 50 15 
0.63 0.007 88 15 
0.63 0.003 94 15 

* Peak volts. 
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Ebb I Rp 

{See page 492 for explanation of column headings) 

I Rg I Rg21 Rk I Cg2 I Ck I c I Eo*| V.G.' 

0.22 
0.22 0.47 

1.00 
0.047 

0.047 0.1 
0.22 

3.1 0.063 14 13 
2.5 0.031 18 14 
2.1 0.016 20 14 
1.8 0.034 15 14 
1.3 0.015 20 14 
1.1 0.006 23 15 
0.80 0.013 16 14 
0.65 0.007 22 14 
0.60 0.004 25 15 
3.6 0.066 33 14 
2.9 0.055 41 14 
2.2 0.015 47 15 
1.8 0.028 35 15 
1.4 0.015 45 15 
1.3 0.007 51 16 
1.0 0.016 36 16 
0.71 0.007 45 16 
0.61 0.004 51 16 
3.6 0.061 59 14 
3.0 0.032 73 15 
2.5 0.015 83 16 
1.9 0.031 68 16 
1.4 0.014 82 16 
1.2 0.0065 96 16 
0.95 0.015 68 16 
0.69 0.0065 85 16 
0.58 0.0035 96 16 

2.7 0.023 5 29 
2.4 0.013 6 35 
2.3 0.007 8 41 
1.6 0.012 6 39 
1.4 0.006 9 45 
1.3 0.003 11 48 
0.9 0.006 9 48 
0.8 0.003 11 52 
0.7 0.002 13 55 
4.0 0.025 18 40 
3.5 0.013 25 47 
3.1 0.006 32 52 
2.4 0.012 24 53 
2.1 0.006 34 59 
1.8 0.003 39 63 
1.3 0.006 30 62 
1.1 0.003 39 66 
1.0 0.002 45 68 
4.6 0.027 43 45 
4.0 0.013 57 52 
3.6 0.006 66 57 
3.0 0.013 54 59 
2.3 0.006 69 65 
2.1 0.003 79 68 
1.6 0.006 62 69 
1.3 0.003 77 73 
1.1 0.002 92 75 

© 

See Circuit 
Diagram 1 

© 

See Circuit 
Diagram 1 

► One triode unit. * Peak volts. 
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(10) 

4BQ7A* 
4827* 

5BK7A• 
5BQ7A* 
6BK7B* 
dBQ7A* 
6BZ7* 

See Circuit 
Diagram 1 

® 
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(See page i92 for explanation of column headings) 

Rg2 1 Rk | Cg2 | Ck 

0.047 
0.047 0.10 

0.22 

0.98 0.013S 
0.78 0.0075 
0.63 0.0036 

0.047 
0.047 0.1 

0.22 
2.80 0.030 
2.30 0.0152 
2.00 0.0073 

0.047 
0.047 0.1 

0.22 

0.015 
1.1 I ,0.0073 
0.88 0.0039 

0.22 0.480 3800 
0.47 0.480 3800 
1.0 0.500 4400 

1.04 7200 
1.04 7700 
1.10 8400 
2.50 16000 
2.50 18600 

0.22 0.550 1600 
0.47 0.620 1800 
1.0 0.650 1900 

0.47 1.25 2000 
1.0 1.34 2150 
2.2 1.53 2350 

See Circuit 
Diagram 3 

0.0045 52 285 
0.0029 67 363 
0.0019 79 416 
0.0023 51 334 
0.0015 69 427 

> One triode unit. * Peak volts. 
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(See -page ^92 for explanation of column headings) 

Eo* V.G Ebb I Rp I Rg Rg2 Rk Cg2 Ck 

0.560 3700 
0.600 3900 
0.640 4200 

4.50 
4.30 
4.00 

0.0090 
0.0055 
0.0033 

0.22 
0.22 0.47 

2.70 
3.00 
2.80 

0.0046 
0.0030 
0.0020 

0.870 6000 
0.980 6700 
1.00 6700 

7199 2.00 12200 
2.20 12800 

0.0028 
0.0016 

Pentode 
Unit 7.50 

7.40 
7.30 

0.0088 
0.0064 
0.0034 

0.22 
0.22 0.47 

0.0046 
0.0028 
0.0019 

5.30 
5.10 
5.40 

0.0024 
0.0015 

0.22 
0.22 0.47 

0.0085 
0.0052 
0.0033 See Circuit 

Diagram 3 
0.0044 
0.0027 
0.0019 
0.0022 
0.0016 

0.047 
0.047 0.1 

0.22 

0.060 
0.032 
0.016 

1.60 
1.24 
1.10 

0.029 
0.015 
0.008 

0.70 
0.51 
0.44 

0.015 
0.0077 
0.0045 7199 
0.061 
0.032 
0.016 Tnode Unit 
0.031 
0.016 
0.0082 

0.79 
0.57 
0.47 

0.015 
0.0078 
0.0046 

0.047 
0.047 0.1 

0.22 
0.061 
0.031 
0.015 See Circuit 

Diagram 1 
0.031 
0.0155 
0.0078 

0.93 
0.69 
0.56 

0.015 
0.0079 
0.0045 

Peak volts. 
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Outlines 

(All dimensions are in inches) 

METAL TYPES 
MINIATURE - CAP 

CERAMIC TWELVAR 
BASE 

•32 
vT ±4 

|4 MAX. 

MINIATURE 
CAP 

GLASS TYPES SKIRTED 
MINIATURE CAP 

TeJr Z X IT 2 I ? Y 

/ SMALL-BUTTON 
MINIATURE 7-PIN Z SMALL-BUTTON MINIATURE 9-PIN SMALL-BUTTON 

MINIATURE 9-PIN 

Outline X Y Z Outline X Y Z Outline X Y 
7A 1-3/4 1-1/2 1-1/8 =fc 3/32 8A 1-3/4 1-1/2 1-1/8*3/32 9A 2-27/32 2-7/16*1/8 
7B 2-1/8 1-7/8 1-1/2*3/32 8B 2-3/16 1-15/16 1-9/16*3/32 9B 3-9/32 2-7/8*1/8 
7C 2-5/8 2-3/8 2 * 3/32 8C 2-13/32 2-5/32 1-25/32 * 3/32 9C 3-1/2 3-1/4 max. 

8D 2-5/8 2-3/8 2*3/32 
8E 3-1/16 2-13/16 2-7/16*3/32 
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1 

ine X Y Z 
A 3.000 2.620 2.100—2.280 
B 3.080 2.700 2.050—2.230 
C 3.110 2.730 2.210—2.390 
D 3.410 3.030 2.510—2.690 

Oumne X 
11A 2.630 2. 
11B 2.930 2. 
11C 3.230 2, 

2A l.i 
2B 2.; 
2C 2.< 
2D 2.: 

-i ^X. k- 

C7 i_ 
3 ^ —*\ MAX. h- 

\ LOCK-IN _ TYPE 

■ 

tline X Y 
3A 2-25/32 2-1/4 
3B 3-5 /32 2-5 /8 

Outline X Y 
14A 2-7 /8 2-5 
14B 3 2-7 
14C 3-5/16 2-3 
14D 3-318 2-1* 
14E 3-7 /16 2-7 
14F 3-13/16 3-1 
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i mav L>  SKIRTED 1.562 MAX. k— MINIATURE 

Y ' MAX 
I MAX. I 

LARGE-BUTTON DUODECAR 12-PIN LARGE-BUTTON NOVAR 9-PIN LARGE-BUTTON NOVAR 9-PIN 

Outline X Y Z Outline X Y Z Outline X Y 
16A 3.375 2.750-3.000 1.188 17A 3.410 3.030 2.510*0.090 18A 3.55 3.04*0.13 
16B 3.625 3.000-3.250 1.188 17B 4.160 3.780 3.260 — 3.440 18B 4.60 4.09*0.13 
16C 3.625 3.000-3.250 1.563 
16D 4.125 3.500-3.750 1.563 

a . SKIRTED lf| MAX.-^ MINIATURE 

LARGE-BUTTON DUODECAR 12-PIN 

-20- 

SKIRTED MINIATURE CAP Outline 
19A 
19B 
19C 
19D 
19E 

X 
3-7/8 3 
4 3 
4-1/4 3 
4-5/8 4 
4-3/4 4 

Z 
1-13/32 
1-13/32 

11/16 1-3/8 
1/16 1-3/8 
3/16 1-11/16 
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Circuits 

The circuits included in this Manual 
illustrate some of the more important 
applications of RCA receiving tubes; 
they are not necessarily examples of 
commercial practice. These circuits have 
been conservatively designed and are 
capable of excellent performance. Elec- 
trical specifications are given for circuit 
components to assist those interested in 
home construction. Layouts and mechan- 
ical details are omitted because they 
vary widely with the requirements of in- 
dividual set builders and with the sizes 
and shapes of the components employed. 

Circuits designed for operation from 
both ac and dc voltage supplies should 
be installed in non-metallic cabinets or 
properly insulated from metallic cabi- 
nets. Potentiometer shafts and switches 
should make use of insulated (plastic) 
knobs. In practical use, no metallic part 
of an "ac/dc" chassis should be exposed 
to touch, accidental or otherwise. When 
such circuits are tested outside of their 
cabinets, a line isolation transformer 
such as the RCA WP-25A Isotap should 
be used. 

Performance of these circuits de- 
pends as much on the quality of the com- 
ponents selected and the care employed 
in layout and construction as on the cir- 
cuits themselves. Good signal reproduc- 
tion from receivers and amplifiers re- 
quires the use of good-quality speakers, 
transformers, chokes, and input sources 
(microphones,.phonograph pickups, etc). 

Coils for the receiver circuits may 
be purchased at local parts dealers by 
specifying the characteristics required: 
for rf coils, the circuit position (antenna 
or interstage), tuning range desired, 
•and tuning capacitances employed; 
for if coils or transformers, the inter- 
mediate frequency, circuit position 
(1st if, 2nd if, etc.), and, in some cases, 
the associated tube types; for oscillator 
coils, the receiver tuning range, the in- 
termediate frequency, the type of con- 
verter tube, and the type of winding 
504 

used (tapped or transformer-coupled). 
The voltage ratings specified for 

capacitors are the minimum dc working 
voltages required. Paper, mica, or ce- 
ramic capacitors having higher voltage 
ratings than those specified may be used 
except insofar as the physical sizes of 
such capacitors may affect equipment 
layout. However, if electrolytic capaci- 
tors having substantially higher voltage 
ratings than those, specified are used, 
they may not "form" completely at the 
operating voltage, with the result that 
the effective capacitances of such units 
may be belo w their rated value. The watt- 
age ratings specified for resistors assume 
methods of construction that provide 
adequate ventilation; compact instal- 
lations having poor ventilation may re- 
quire resistors of higher wattage ratings. 

Circuits which work at very high 
frequencies or which are required to 
handle very wide bandwidths demand 
more than ordinary skill and experience 
in construction. Placement of component 
parts is quite critical and may require 
considerable experimentation. All rf 
leads to components including bypass 
capacitors must be kept short and must 
be properly dressed to minimize unde- 
sirable coupling and capacitance effects. 
Correct circuit alignment and oscillator 
tracking may require the use of a cath- 
ode-ray oscilloscope, a high-impedance 
vacuum-tube voltmeter, and a signal 
generator capable of supplying a prop- 
erly modulated signal at the appropriate 
frequencies. Unless the builder has had 
considerable experience with broadband, 
high-frequency circuits, he should not 
undertake the construction of such cir- 
cuits. 

Information on the characteristics 
and application features of each tube 
type are given in the TECHNICAL 
DATA FOR RCA RECEIVING 
TUBES SECTION. This information 
should be helpful in the understanding 
and utilization of the circuits. 



Circuits 

LIST OF CIRCUITS 

Portable Battery-Operated Superheterodyne Receiver  
Portable 3-Way Superheterodyne Receiver  
AC-Operated Superheterodyne Receiver  
AC/DC Superheterodyne Receiver  
Automobile Receiver  
144-Mc Superregenerative Receiver  
Citizens-Band Transceiver  
AM/FM Receiver  
TRF AM Tuner (for high-fidelity local broadcast reception)  
FM Tuner  
Three-Stage IF Amplifier Limiter and Ratio Detector (for monaural 

or stereo tuner)  
FM Stereo Multiplex Adapter  
High-Fidelity Audio Amplifier (class ABi; power output, 15 watts). 
High-Fidelity Audio Amplifier (class AB,; power output, 30 watts). 
High-Fidelity Audio Amplifier (class AB,; power output, 50 watts). 
Two-Channel Sterophonic Amplifier (power output, 

1 watt each channel)  
Two-Channel Sterophonic Amplifier With Tone Control 

(power output, 1 watt each channel)  
Two-Channel Audio Mixer  
Phonograph Amplifier (power output, 1 watt)  
Microphone and Phonograph Amplifier (power output, 8 watts) 
Preamplifier for Amateur Receiver for 10-Meter (30- 

Megacycle) Band (power gain, 25 to 35 db)  
Preamplifier for Magnetic Phonograph Pickup (with RIAA 

equalization)  
Preamplifier for Ceramic Phonograph Pickup (cathode- 

follower, low-impedance output)  
Low-Distortion Preamplifier (for low-output, high- 

impedance microphones)  
Two-Stage Input Amplifier (cathode-follower, low- 

impedance output)  
Bass and Treble Tone-Control Amplifier Stage  
Audio Control Unit (with volume and tone controls)  
Code-Practice Oscillator  
Intercommunication Set (with master unit and two or 

more remote units)  
All-Purpose Power Supply  
Cathode-Ray Oscilloscope  
Audio-Signal Generator  
Electronic Volt-Ohm Meter  
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RCA Receiving Tube Manual 

(22-1) 

PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 

IF AMPLIFIER TYPE IU4 

Ci Ci"Ganged tuning capaci- 
tors: Ci, 10-274 pf; C4, 
7.5-122.5 pf 

C? Cs = Trimmer capacitors, 
2-15 pf 

C3=56 pf, ceramic 
Co C? C10 Cu ~ Trimmer ca- pacitors for if transformers 
C8=0.05 nt, paper, 50 v. 
Cs Ci5=0.02 ^if, paper, 100 v. 
Ci2=82 pf, ceramic 
Cu Cic—0.002 nff paper, 150 v. 
C14—33 pf, ceramic 
Ci7=10 pf, electrolytic, 100 v. 

Ci8=0.0022 pf, paper, 600 v. 
Li=Loop antenna or ferrite- 

rod antenna, 540-1600 Kc 
(with specified values of 
capacitance for Ci and C2) 

Ri=0.1 megohm, 0.25 watt 
Rs* 15000 ohms, 0.25 watt 
Rs = 3.3 megohms. 0.25 watt 
R4 = 68000 ohms, 0.25 watt . 
Rs —Volume control, potenti- 

ometer, 2 megohms 
Ri = 10 megohms, 0.25 watt 
R? = 4.7 megohms, 0.25 watt 
RbRs^I megohm, 0;25 watt 

Rio = 390 ohms, 0.25 watt 
Si = Switch, double-pole, single- 

throw 
Ti=Oscillator coil for use 

with tuning'capacitor of 
7.5-122.5 ppf, and 455 Kc if 
transformer 

T2 To = Intermediate-frequency 
transformers, 455 Kc 
(permeability-tuned type 
may be used) 

T« — Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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Circuits 

(22-2) 

PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 

DIODE DETECTOR, AVC, IF AMPLIFIER AUDIO AMPLIFIER POWER AMPLIFIER TYPE IT4 TYPE IU5 TYPE 3V4 
PENTAGRID RF AMPLIFIER CONVERTER L| TYPE IT4 TYPE iRb 

c.6C1#^wim r
2 CITT TR? CI® 

Ri? =rC26C27=r ,6I ^rc2b C24 <ql6 
RECTIFIER C32 S| •vdc r:-3® "20^ 

CHASSIS-DO NOT CONNECT TO GROUND 

Ci Ci C8 = Ganged tuning ca- 
pacitors, 20-450 pf 

C2 Co C7—Trimmer capacitors, 4-30 pf 
C3 C10 Cis Ci7=100 pf, ceramic C6=:82 pf, ceramic 
C9=560 pf, ceramic 
Cu C12 Ch Ci6=Trimmer ca- 

pacitors for if transformers 
Ci3=0.01 fi(, paper 400 v. 
Cis C2i = 0.002 nt, paper, 400 v. Ci9=270 pf, ceramic 
€20= 0.02 fit, paper, 400 v. 
C22 C32=0.005 jtf. paper, 400 v. €23=6.1 jxf, paper, 400 v. 
€24=0.05 nf, paper, 200 v. 
€25=0.05 n(, paper, 50 v. 
C26 C27 C2s=0.05 ^f, paper, 400 v. €29=40 nt, electrolytic, 25 v. 
€30=160 electrolytic, 25 v. 
C3iC33=20 /tf, electrolytic, 150 v. 

Li = Loop antenna or ferrite-rod 
antenna, 540-1600 Kc (with 
specified values of ca- 
pacitance for Ci and €2) 

Ri R2 Rii = 4.7 megohms, 0.25 watt 
R3 = 2.2 megohms. 0.25 watt 
R4=0.1 megohm, 0.25 watt 
R5 = 5.6 megohms, 0.25 watt 
R6=27000 ohms, 0.25 watt 
R7=68000 ohms, 0.25 watt 
R8 = 3.3 megohms, 0.25 watt 
R9 = Volume control, potenti- 

ometer, 1 megohm 
Rio =10 megohms, 0.25 watt Ri2=0.22 megohm, 0.25 watt 
R13 = 1 megohm, 0.25 watt 
Ru Rie=1800 ohms, 0.25 watt 
Ri;,= 0.22 megohm, 0.5 watt 
Ri7 = 1000 ohms, 0.25 watt 
Ri8 = 2700 ohms, 0.25 watt 

Ri9 = 1500 ohms, 0.25 watt R2o = 1800 ohms, 10 watts 
R21 = 2300 ohms, 10 watts 
Si = Switch, 4-pole double- 

throw 82 = Switch, double-pole, single- 
throw Ti = RF transformer, 540-1600 
Kc T2 = Oscillator coil for use with 
a 560-ji/4f padder, 20-450 nni tuning capacitor, and 455 Kc 
if transformer 

T3 T4 = Intermediate-frequency transformers. 455 Kc 
(permeability-tuned type 
may be used) 

T9 = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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RCA Receiving Tube Manual 

(22-3) 

AC-OPERATED SUPERHETERODYNE RECEIVER 

RF AMPLIFIER TYPE 6BA6 CONVERTER TYPE 6BE6 IF AMPLIFIER TYPE 6BA6 
DIODE DETECTOR, AVC, AUDIO AMPLIFIER TYPE 6AV6 

RECTIFIER T5 TYPE 5Y3-GT 
POWER AMPLIFIER TYPE 6AQ5-A 

I C2i 

PHASE INVERTER TYPE 6AV6 
?R|3 >RI6 

Ci Cs C8=Ganged tuning capacitors, 10-365 pf 
Cj. Cb C9=Trimmer capacitors. 4-30 pf 
Ci Ci«=0.05/if, paper, 50 v. 
C4=0.05 juf, paper, 400 v. 
Ct=Oscillator padding 

capacitor—follow oscillator- 
coil manufacturer's recom- 
mendation 

C10—56 pf, mica 
Cu Cu Cu Cw—Trimmer capacitors for if transformers 
Cie Ci7=180 pf, mica 
Cu C22=0.01 juf, paper, 400 v. 
C19-20/if,electrolytic,450 v. 
020=80 /if, electrolytic, 450 v. 
C2i=120 pf; mica 
C2J C24=0.02 /if, paper, 400 v. 

€25=20 /if, electrolytic, 50 v. 
C26=0.05/4f, paper, 600 v. 
L=Loop antenna or ferrite-rod 

antenna, 540-1600 Kc (with 
specified values of ca- 
pacitance for Ci and C2) 

Ri R5=180 ohms, 0.5 watt 
R2=12000 ohms, 2 watts 
R3=33000 ohms, 0.5 watt 
R/ R6=2.2 megohms. 0.5 watt 
R7=0.1 megohm, 0.5 watt 
R8=Volume control, 

potentiometer, 1 megohm 
R9 Rij=10 megohms, 0.5 watt 
Rio=1800 ohms, 2 watts 
Ru Ri2=0.22 megohm, 0.5 watt 
R14 Ri6=0.47 megohm, 0.5 watt 
Ri5=8200 ohms, 0.5 watt 
Ri7=270 ohms, 5 watts 

? PM ?R|6 SPEAKER 

Ri8=15000 ohms, 1 watt 
S=Switch on volume control 
Ti=RF transformer, 540-1600 Kc 
T2=Oscillator coil for use with 

10-365-/t/if tuning capacitor 
and 455-Kc if transformer 

Ti T4=Intermediate-frequency 
transformers, 455 Kc 
(permeability-tuned type may be used) 

To=Power transformer. 250-0- 
250 volts rms, 120 ma. dc 

To=Output transformer for 
matching impedance of voice 
coil to a 10000-ohm plate-to- 
plate tube load 
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Circuits 

(22-4) 

AC/DC SUPERHETERODYNE RECEIVER 

PENTAGRID DIODE DETECTOR,AVC, POWER CONVERTER _ IF AMPLIFIER • AUDIO AMPLIFIER AMPLIFIER TYPE I2BE6 T2 TYPE I2BA6 '3 TYPE I2AV6 TYPE 50C5 

3 4 R4. Re 
T| C71 

RECTIFIER ~H TYPE 35W4 

PANEL LAMP [ N-S40 OR 47 

Ci Cs=Ganged tuning capaci- 
tors; Cx, 10-365 pf; C5, 7-115 
Pf C2=Trimmer capacitor, 4-30 pf 

Ca=0.05 Mf, paper, 50 v. 
C4=0.1 tiff paper, 400 v. 
C6=Trimmer capacitor, 2-17 pf 
07=56 pf, ceramic 
C8=30 tif> electrolytic, 150 v. 
C# Cio=150 pf, ceramic 
On Cu=0.02Mf» paper, 400 v. 
Ci8=0.002 tiff paper, 400 v. 
Cii=330 pf, mica 
Ci6=0.05 ftf, paper, 400 v. 

0x6=50 tiff electrolytic, 150 v. 
L=Loop antenna or ferrite-rod 

antenna, 540-1600 Kc (with 
specified values of ca- 
pacitance for Ci and C2) 

Ri=0.22 megohm, 0.5 watt Ro=33000 ohms, 0.5 watt 
R3=100 ohms, 0.5 watt 
R4=3.3 megohms, 0.5 watt 
R5=47000 ohms, 0.5 watt 
R6=Volume control, potenti- 

ometer, 0.5 megohm 
R7=4.7 megohms, 0.5 watt 
R& R9=0.47 megohm, 0.5 watt 

Rio=150 ohms, 0.5 watt 
Rxx=1200 ohms, 1 watt 
Ti=Oscillator coil for use with 

7-115-tifif tuning capacitor 
and 455-Kc intermediate- 
frequency transformer 

T2 Ts=Intermediate-frequency 
transformers, 455 Kc 
(permeability-tuned type 
may be used) 

T4=Output transformer for matching impedance of voice 
coil to 2500-ohm tube load 

NOTE 1: The following tube types are recommended for a 100-ma-heater tube complement: 18FX6A 
converter, 18FW6A if amplifier, 18FY6A detector and audio amplifier, 34GD5A power amplifier, and 
36AM3B rectifier. 
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RCA Receiving Tube Manual 

AUTOMOBILE RECEIVER 

RF AMPLIFIER - 17 3 CONVERTER IF AMPLIFIER C,2_L .3 ».C|^L TYPE I2BL6 7# ta TYPE I2AD6 TYPE I2BL6 T to Si T 

DIODE DETECTOR. AVC POWER 
1 4UT?PE4>l20STER AMPLIFIER TYPE I2D57 TVpE 2N30| 

.i  ta 

-y "t I 
la * ls 

yQLjgO-^./^ | ■" r'^'OO^ cC*o- 
C9T-X- 4524 J_ 

Ci, C?, Ci8=Ganged tuning 
capacitors; Ci, 7-100 pf; 
C7, Cis; 80-350 pf 

C2, Cs, Cgp C13, C19, C2o= 100 pf, 
mica 

C4-27 pf, mica C5=0.047 fit, paper, 100 volts 
Ce, Cis^O.l fit, paper, 100 volts 
C9, C10, C12, CH=Trimmer Capacitors for if transformers 
Cii=330 pf, mica 
Ci5=125 pf, mica 
C17—130 pf, mica 
C 21= 0.0056 /it, paper, 100 volts 
C22=0.01 fit, paper, 100 volts 
C23, C26=0.47 fit, paper, 100 volts 
C24, C25=300 pf, mica 
C27=500 fit, electrolytic, 25 v. 
C28 = 25 0 fit, electrolytic, 25 v. 
C29=500 fit, electrolytic, 3 v. 
F=Fuse, 5 a. 
L1=Antenna Coil for use with C1 

L2=RF coil for use with C? 
L3=Oscillator coil, tapped, for 

use with Cis, and 262.5-Kc 
if transformer 

L4= RF choke, 5 a. 
L5=Filter choke, 10 mh., 5 a. 
Ri=0.56 megohm, 0.5 watt 
R2=0.47 megohm, 0.5 watt 
Rs, Ri2=2.2 megohm, 0.5 watt 
R4=150 ohms, 0.5 watt 
Rs— 1 megohm, 0.5 watt 
Re99 33000 ohms, 0.5 watt 
R?—100 ohms, 0.5 watt 
Rs. Rs, Ri3=4.7 megohms, 0.5 watt 
Rio=22 megohms, 0.5 watt 
Rii=47000 ohms, 0.5 watt 
Ri4=10 megohms, 0.5 watt 
Ri5=82000 ohms, 0.5 watt 
Rie=Volume control, 

potentiometer, 1 megohm, 
tapped at 0.3 megohm 

Ri7=Tone control, 

potentiometer, 1 megohm 
Ri8=47 ohms, 1 watt 
Ri9=220 ohms, 1 watt 
R2o=15 ohms, 0.5 watt 
R21 = 1 ohm, 1 watt 
S=Speaker, 3.2-ohm voice coil 
Ti = IF input transformer, 

262.5 Kc 
T2=IF output transformer, 

262.5 Kc 
T3=Audio driver transformer; 

impedance of primary, 2200 
ohms; of secondary, 10 
ohms; dc resistance of 
primary, 180 ohms; of 
secondary, 1.6 ohms; 
primary current, 15 ma. dc. 

T4=Audio output transformer; 
impedance of primary, 20 
ohms, of secondary, 4 ohms; 
dc resistance of primary, 2 
ohms max.; primary current, 
0.5 amperes dc. 
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Circuits 

(22-6) 

144-Mc SUPER REGENERATIVE RECEIVER 

ANTENNA SYSTEM SUPEffREGENERATIVE — DETECTOR 
TYPE   |L— * AP AMPLIFIER wTYPE 6AV6 

POWER AMPLIFIER TYPE 6AQ5-A 

i 

IjS ?§ 

R2 ^c7 

Ci C2= 0.1 paper, 400 v. 
Ct C4~ 100 pf, mica, 500 v. 
CjCb-Ct— 20 ii{, electrolytic, 450 v. 
Cg = 25 nt, electrolytic, 50 v. 
Cg = 25 lit, electrolytic, 25 v. 
Cio= 0.002-^f, paper, 600 v. 
Cn = 0.01 paper, 400 v. 
C12 = 0.005 fit, paper, 400 v. 
Cu =»50'pf, <silver mica, 300 v. 
Ci4= Ganged or split-stator tun- ing capacitor, 10 pf max. per 

section 
Ci5= 0.006 lit, mica, 300 v. Ci6=Quench-freqviency control, 

trimmer capacitor, 3-30 pf, 

ceramic or mica 
F=Fuse, 0.5 ampere 
Ji = Jack for earphones 
Li L2=rf transformer; Li, 

1 turn No. 18 Enam. wire; 
L2,4 turn's of No. 12 Enam. 
copper wire on a I.D. 
form (144 Mc): adjust spac- 
ing to set band 

La—Filter choke, 12 henries, 
70 ma. ■ Ri=Potentiometer, 50000 

• ohms, 1 watt, wire wound 
R2 Rg = 47000 ohms, 1 watt 
R4 = 27000 ohms, 0.5 watt 
Rs=s 2700 ohms, 1 watt 

Re R7=0.1 megohm, 0.5 watt 
Rs — 270 ohms, 1 watt Rg — Volume control, potenti- 

ometer, 0.5 megohm 
Rio — 4.7 megohms, 0.5 watt 
RFCi= One-quarter wavelength 

(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
K" form RFC2 = RF choke, 8 mh. 

Ti = Power transformer, 
- 300-0-300 volts rms, 70 ma.; 

6.3 volts, 1.5 amperes 
T2=Output transformer for 

matching impedance of voice 
coil to 5000-ohm tube load 

NOTE:-The use of an rf amplifier is recommended to minimize radiatron from the superregenerative 
detector. 

511 



RCA Receiving Tube Manual 

(22-7) 

CITIZENS-BAND TRANSCEIVER 

Sr 3 ~ -r CI2 
iLs TRANSMITTER OSC. /AMP 

TYPE c4 6AW8A r4f- 
^cTlpF— 

RF AMR p-t--, 

type' " [IIJlj 

L iHf" RisS Cao 
? >R|4 l~ 

? "isS 
%rrt y* 
it Lc9A. 250 V - ^ f—T. 

100 MA -XC3 >R4 
^ Rs * ? C23 T2 

024 4=026 

2ND IF AMR. MIC. AMR 
Ta TYPE -  , 6EA8 

btlJEiH 
=4 JsS^E X R20> XC34I <^21 

«27?R28e £*30 £*31 
1ST AUDIO T DET./SQUELCH 

*41 £type AAr4 6AV6 SQUELCH ^>R33 CONTROL r> 

RA7 4U> R40 R43SI S 6 
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Circuits 

(22-7) 

CITIZENS-BAND TRANSCEIVER (Cont'd) 

Ci=470 pf, ceramic, 500 v. C02 €56=200 pf, mica, 500 v. 0.5 watt 
€2=3.8 pf, ceramic, 500 v. €57= 10 pf, electrolytic, 50 v. R26= 150 ohms, 0.5 watt 
Cs €5 €7 C&C10 C13 C14 Cie C39 €60=150 pf, mica, 500 v. R27 R3o=0.1 megohm, 0.5 watt 

C43 Cm C6i=1000 pf, ceramic, CR=Diode, 1N34 R29=0.68 megohm, 0.5 watt 500 v. Li=OscilIator coil, transmitter, R3i=27000 ohms, 2 watts 
€4 €8=5 pf, ceramic, 500 v. RCA stock No. 226183 or R32=68000 ohms, 0.5 watt 
€0=190 pf, ceramic, 500 v. equiv. R33=3 megohms, 0.25 watt 
Cii=18 pf, mica, 500 v. L2 L4=500 /*f, rf choke R37= 0.33 megohm, 0.5 watt Ci2=24 pf, mica, 500 v. L3= Power-amplifier coil, RCA R39= 1 megohm, 0.5 watt 
€15=10 pf, ceramic, 500 v. stock No. 226184 orequiv. R4o=2 megohms, 0.5 watt 
€i7=50 /if, electrolytic, 500 v. L5=2nd-harmonic trap, RCA R41 R42=0.22 megohm, 0.5 watt 
€19=8 pf, ceramic, 500 v., N750 stock No. 226187 orequiv. R43=330 ohms, 1 watt 
€19 C31 C33 €34 C35 Css C41 C44 €47 Ri R2 Ris R19 R20=47000 ohms, R46=8.2 megohms, 0.5 watt 

C55 €68=0.01/if, ceramic, 0.5 watt Si=Rotary switch, channel 
500 v. R3=56 ohms, 0.5 watt select transmit, RCA stock 

€20=2.2 pf, ceramic, 500 v. Ri Rn R23=27000 ohms, No. 226189 or equiv. 
€21=270 pf, mica, 500 v. 0.5 watt 82= Rotary switch, channel 
C22 €24= 56 pf, mica, 500 v. Rs R48= 56000 ohms, 0.5 watt select receive, RCA stock 
€23=62pf, mica, 500 v. R6=5600 ohms, 1 watt No. 226189 orequiv. 
€25= 18 pf, ceramic, 500 v., N750 R7=1000 ohms, 2 watts Ti=RF interstage transformer, 
€26=56 pf, ceramic, 500 v., N330 R8=0.18 megohm, 0.5 watt RCA stock No. 226191 
€27=0.015 /if, paper, 400 v. R9 R2i=68 ohms, 0.5 watt or equiv. 
€23=Variable, 2.3—15 pf Rio=27000 ohms, 1 watt T2= Oscillator coil, receiver, 
€29= Variable, 1.5—-10 pf, Ri2R24=4700 ohms, 1 watt RCA stock No. 226192 

ceramic, 600 v. R13 R35= 10 megohms, 0.5 watt or equiv. 
€30 €32= Part of Ts R14 R28 R36=2.2 megohms, Ts T4 T5= IF transformers, 
C37C38=Partof T4 0.5 watt RCA stock No. 226193 €40 €48 €53 €54 €59=5000 pf, Ri6=39 ohms, 0.5 watt orequiv. 

ceramic, 500 v. Ri;=82 ohms, 0.5 watt T6=Output and modulation 
€49 C5i=100 pf, ceramic, 500 v. Ri8= 15000 ohms, 1 watt transformer, RCA stock 
C45 €45=Part of Ts R22 R34=1.5 megohms, 0.5 watt No. 226194 or equiv. C£0=3300 pf, paper, 600 v. R25 R38 R45 R47=0.47 megohm, 

NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 
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RCA Receiving Tube Manual 

AM/FM RECEIVER 

RF AMP/FM CONV. 

/ lfl6 
X AM 

«-* iyi 
FM-AFCT-N 

r 

I RI0> I 
zr-i< ! 

*|i -  i ! 
2N0 FM IF AMP./LIM., AM DEI TYPE r I2AU6 C3l T6 C331- 

TYPE RATIO DEI, lAGTS 1ST AUDIO AMP I ' 

C36 I 

C25 Tj T4 "3- _ 

In! T IE 4=-|C27 
IT J _! "fs" ti 

I £ w %'ic2a -w
—

 
to 

T-C\J 
 

10 

Jlie. 

C29T<RI3 

IC37 , <r26 

RIQAM SI-BX €30 R22 
A/VV C34X 

AM TYPE JET CONV. l2BE67^<gN 

1/ 2 

»7J=- 
U Sl-C IFMIFM-AFC 
'"j* 

120 VOLTSv* AC-DC /■ 

Cse OFFo 

"36 

C54 A ^55 
X X 

* On FM, the ac line serves as an FM antenna by means of a special line cord having a third wire which 
is not physically connected to the line. 
NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 



22-9, 

Circuits — 

TRF AM TUNER 
For High-Fidelity 

Local Broadcast Reception 

RF AMPLIFIER 
TYPE 6BA6 

IF-o v AF OUTPUT 
% 

DETECTOR, 
AUDIO 

amplifier TYPE I2AU7-A 

Ci C6=Ganged tuning capaci- tors, 10-365 pf 
C2 Cs=Trimmer capacitors, 4-30 pf 
03=0.01 juf, paper or ceramic, 

200 v. 
€4=0.01 paper or ceramic, 

400 v. 
Cs Cu=0.1 fit, paper, 400 v. 
€7=250 pf, mica or ceramic 

400 v. 

-Xc,4 "Xc 

€9=10 uf, electrolytic, 350 v. 
Cio=250 pf, mica or ceramic, 

200 v. 
Ci2=25 *tf, electrolytic, 25 v. 
Ci3=0.05 ixi, paper, 200 v. 
Ch=20 fii, electrolytic, 450 v. 
Ci5=80 nt, electrolytic, 450 v. 
F=Fuse, 1 ampere 
L=Loop antenna or ferrite-rod 

antenna, 540-1600 Kc (with 
specified values of ca- 
pacitance for Ci and €2) 

Ri = 180 ohms, 0.5 watt 
R2=Sensitivity control, poten- 

tiometer, 5000 ohms 
Rj=33000 ohms, 1 watt 
R4 R6=1000 ohms, 0.5 watt 
Rft=0.1 megohm, 0.5 watt 
R7=0.15 megohm, 0.5 watt 
R8=1500 ohms, 0.5 watt 
R9=0.47 megohm, 0.5 watt 
Rio=7000 ohms, 10 watts 
Ti = RF transformer, 540-1600 

Kc. 
T2=Power transformer, 250-0- 

250 volts rms, 40 ma.; 
6.3 volts, 1.2 amperes 

Parts List for AM/FM RECEIVER 
Ci=Part of Ri 
€2=Part of R2 €3=86 pf, ceramic, 500 v. 
€4 Cii=Ganged tuning ca- 

pacitors, tune Li and T2 to 
88-108 Mc 

Cs Ci2=Trimmer capacitors, 
1-7 pf 

Ce €8=6.8 pf, ceramic, 500 v., N220 
C? Ci6Ci9=1000 pf, feed- through, 500 v. 
€9=11 pf, ceramic, 500 v. 
€10=68 pf, ceramic, 500 v. Ci3=21 pf, ceramic, 500 v. 
Ci4=500 pf, feedthrough, 500 v. 
Ci5=0.22 uf, ceramic disc, 500 v. 
C17 C54 €56=2000 pf, feed- 

through, 500 v. 
Ci8=0.15 /if, paper, 200 v. 
C2oC2i=2 pf, feedthrough, 500 v. 
€22= Tuning capacitor; value, 

with cable capacitance, 
tunes T3 to 10.7 Mc 

C23=4700 pf, ceramic, 500 v. 
C24 €30=2700 pf, ceramic, 500 v. 
C25 €27= Part of T4 
€20 C28=Part of Ts 
C29 €32= 100 pf, ceramic, 

500 v., NPO 
C31 C33=Part of Te 
C34 €49=1000 pf, ceramic, 500 v. 

C35 C47 Csi €56=0.01 ftf, ceramic, 500 v. 
C36 €37= 330 pf, mica, 500 v. €38=0.01 fif, paper, 200 v. 
€39=2 ni, electrolytic, 50 v. 
€40=5600 pf, ceramic, 500 v. 
C4i=0.1 ttf, paper, 200 v. 
€42=0.022 juf, paper, 200 v. 
C43 C45=Ganged tuning 

capacitors, tune Ts to 540- 
1650 Kc 

C44 €46= Trimmer capacitors, 
12 pf 

€<8 €50= Part of To €62=50 uf, electrolytic, 150 v. 
€53= 0.047 /if, paper, 400 v. 
€57=80 /if, electrolytic, 150 v. 
Cft8=0.1 /if, ceramic, 500 v. 
CRi=AFC crystal diode 
CR2=Silicon rectifier, 1N3756 
Li=RF coil 
L2=Antenna, air loop with 

back cover 
L3=l mIj rf choke Ri=0.5 megohm (includes Ci) 
R2=0.5 megohm (includes €2) 
R3=2200 ohms, 0.5 watt 
R4=1200 ohms, 0.5 watt 
Ro Ri9=33000 ohms, 0.5 watt 
Re Ri8=47000 ohms, 0.5 watt 
R7 R27 R29=0.47 megohm, 

0.5 watt 

R8=3900 ohms, 0.5 watt 
R9 R32=22000 ohms, 0.5 watt 
Rio R33= 1 megohm, 0.5 watt 
R11 Ri7=68 ohms, 0.5 watt 
Ri2=4700 ohms, 0.5 watt 
Ri3=0.33 megohm, 0.5 watt 
Ri4=220 ohms, 0.5 watt 
Rift R23= 1000 ohms, 0.5 watt Ri6=3.3 megohms, 0.5 watt 
R20=4.7 megohms, 0.5 watt 
R2i=Volume-control potentiom- 

eter, 1 megohm, includes S3 
R22= 39000 ohms, 0.5 watt 
R24=820 ohms, 0.5 watt 
R25 R26=6800 ohms, 0.5 watt 
R28=1500 ohms, 0.5 watt 
R30=150 ohms, 0.5 watt 
R3i=560 ohms, 2 watts 
R34=220 ohms, 0.5 watt 
R35=100 ohms, wire-wound, 

4 watts 
R36=0.22 megohm, 0.5 watt 
Si = Switch, slide, AM-FM-AFC 
82= Interlock switch 
83= Switch, ON-OFF, part of R21 
Ti=Antenna transformer 
T2= Oscillator transformer 
Ts Ti Ts T3=IF transformers 
T6=Ratio-detector transformer 
T 7=Audio output transformer 
T8=Oscillator coil 



(22-10) 

RCA Receiving Tube Manual < 

FM TUNER 

FROM IF [fj Cz-p TRANSFORMER L IN TUNER <r _ -±r r4 * 

RATIO DETECTOR 

C|9iri C20jj-- C2IJ2 

MONAURAL AUDIO OUTPUT 

Ci=2000 pf, disc, 400 y. 
C2 Ce Cg Cu C30 C34C35 Cz6~ 1000 pf, feedthrough, 400 v. 
C3 C10 Ci2= Ganged tuning capacitors, 6.6—23 pf, 400 v., 

Miller No. 1461-BS or equiv. 
C4 C13 Cis^ Trimmer capacitors, 

1—7.5 pf, ceramic, 400 v. 
Cr, Cxs C27= 10 pf, ceramic, 400 v. 
C? 021 = 1000 pf, ceramic, 400 v. 
C9 C28=2000 pf, feedthrough, 

400 v. 
C14 C25=2000 pf, ceramic, 400 v. 
C17 Ci8=22 pf, ceramic, 400 v. Ci»—2.2 pf, ceramic, 400 v. 
C20=47 pf, ceramic, 400 v. 
C22 C23 C24 C37— 0.01 /if, disc, 400 v. 
026=6.8 pf, ceramic, 400 v. €29=Part of T2 
C31032=2 pf, feedthrough, 400 v. 
C 33= Capacitor inserted in 

place of tuning capacitor in 
secondary winding of T2; 
value, with cable capacitance, 
tunes input to 10.7 Mc 

Li= 12 turns No.22 Enam. 
dose-wound on -inch coil 
form; slug %-inch Moldite 
No.5101 ferrite or equiv. 

L2=5 turns No.22 Enam. close- 
wound on J^-inch coil form 

L3=4 /tf, rf choke. Miller 

No.70F396Al or equiv. 
Li=3 turns No.16 Enam. 

double-spaced on 34-inch 
coil form; slug ^-inch 
Moldite No.5101 ferrite or equiv. 

1.10=1% turns No.16 Enam. dose-wound on J^-inch coil 
form; slug %-inch Moldite 
No.5101 ferrite or equiv. 

L6=2 ^h, rf choke, Ohmite 
No.Z144 or equiv. 

L7=RF coil, 0.4 /th; 20 turns 
No.26 Enam. close-wound 
on 0.47-megohm, 0.5-watt 
Allen-Bradley resistor or 
resistor of equivalent 
physical size 

Lg Ii9= 1 /th, rf choke; 25 turns No. 24 Enam. close-wound 
on a 0.47-megohm, 1-watt 
Allen-Bradley resistor or 
resistor of equivalent 
physical size 

TO 
MULTIPLEX DETECTOR 

Ri=0.1 megohm, 0.5 watt 
R2 R3=47000 ohms, 0.5 watt 
Ri R6=0.47 megohm, 0.5 watt 
Ra= 5 ohms, 0.5 watt 
R7=22000 ohms, 0.5 watt 
Rg R9=220 ohms, 0.5 watt 
Rio=4700 ohms, 0.5 watt 
Rii=15000 ohms, 1 watt 
S=AM/FM range switch; 

open position is used for 
local stations, dosed position 
for distant stations 

Ti=RF transformer; primary 
2 turns No.32 wire with 
type B nylon insulation. 
Alpha No.1860 or equiv., 
center-tapped; secondary 3 
turns No.16 Enam. double- 
spaced on ^-inch coil form; 
slug i^-inch Moldite No. 
5101 ferrite or equiv. 

T2=10.7-Mc if transformer; 
tuning capacitor in secondary 
removed and replaced by C33 

* A metal shield should be provided between the grid and plate terminals on the socket for the 6CW4. 
•If an AFC network is included, Cig must be decreased by the capacitance loading the oscillator tank. 
NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 



Circuits 

(22-11) 

THREE-STAGE IF AMPLIFIER/LIMITER AND DETECTOR 
For Monaural or Stereo Tuner 

I CASCODE RF AMPLIFIER 
L| TYPE 
^ 6CW4 

±-±1 2 7Ti^-"~> jL Scwl CW4 _L C|4 
l2i CI0 T C.I5 

^5 lO'2 L4 Lgfc 

TO 300-0HM /U BALANCED /cji: 
4 . ANTENNA /LZj_ 

RANGE / — SWITCH / Cs 
J£f0—/T  

/ $R| 4- 
/ < C| 

Z_^±:  

! ±c* / ciT^ | iS 

/ aL3 C|9_ 

/ v9^ ,y Mp^ / __cr)Tcll CIRCUIT 

TcJf5 lR7 

TYPE TYPE TYPE 6CW4 6CW4 6KE8 
MIXER / OSCILLATOR | 

TYPE -| , 6KE8 J -Ig;    

^C23  L 
-L T2 C3I C33 _ 
.•«»f m#hrt"ir«T^uT 
>R8 ^ ^ |C26 1  O 

>R|0 <Rii 

>R9 

6.3V B+ —15 V 
660 MA 180V 

20 MA 
Ci C4=Part of Ti Cu = Part of Tj 
Ca C6=2200 pf, ceramic disc, C12 C13 Ci5=330 pf, ceramic 

400 v. disc, 400 v. 
Ca—50 /if, electrolytic, 450 v. Cu—100 pf, ceramic disc, 400 v. 
Cs C7=Part of Ta Ci6=2 /if, electrolytic, 400 v. 
Ca^i? pf, ceramic disc, 400 v. Ci7= 1000 pf, ceramic disc, 
Ca Cia C19C20 C2i=0.01/if, 400 v. 

ceramic disc, 400 v. Li La L3:= 1 /ih 
Cio=1500 pf, ceramic disc, R? R3=68 ohms, 0.5 watt 

400 v. Ra R4 Ri3=3300 ohms, 0.5 watt 
R5=0.1 megohm, 0.5 watt 

NOTE: Tube shields may be required if regeneration 
considerations for construction of high-frequency and 
504. 

Re Rio= 100 ohms, 0.5 watt 
R7= 15000 ohms, 0.5 watt 
Ra—22000 ohms, 0.5 watt 
R9=s2200 ohms, 3 watts 
Rii=1200 ohms, 0.5 watt 
Ri2=390 ohms, 0.5 watt 
Ru Ris^OSOO ohms, 0.5 watt Rig=68000 ohms, 0.5 watt 
Ti Ta—' IP transformers 
T3=: Ratio-detector transformer 

is encountered. See general 
broadband circuits on page 
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(22-12) 

FM STEREO MULTIPLEX ADAPTER 

Jso, SIGNAL SEPARATION / SHAPING pii oT 
C0

1MPMnrrNGId C8 DRIVER / AMPLIFIER FREQUENCY AMPLIFIER / SPLITTER — " |QKe DOUBLER 
— r^h —p. ►icr

i
i 

R|0| Cllitilihi. CR2 
TYPE I2AX7A JE- R,, 6CL8A 

R6^ iC5 

$ ^ 

38Kc  |£  
T2 CR3 | IVR^Jj 

U? I % A2? CI7 

1-3 * 
"p 9 BANDPASS KIS 

■' MATRIX 
BALANCE 

Ci C4 C? C12 Cie C17 Ci8=0.01 /if, or equiv. Ri5=Potentiometer, balance 
ceramic, 500 v. Li L8=Coil, 67-Kc trap, RCA control, RCA stock 

C2 C\b~2200 pf, film, 500 v., stock No.111047 or equiv. No. 111044 or equiv. N150 La—Coil, 38-Kc bandpass, RCA Ri7=4700 ohms, 0.5 watt 
C3::=470 pf, ceramic, 500 v. stock No.11048 or equiv. Ri8=330 ohms, 1 watt 
Co C6=270 pf, ceramic, 500 v., Ri=0.56 megohm, 0.5 watt Ri9=1.2 megohms, 0.5 watt N750 R2= 1500 ohms, 0.5 watt R2o=0.15 megohm, 0.5 watt 
C8=!::0.047 fit, paper, 200 v. R3= 15000 ohms, 0.5 watt R21 R22R23=47000 ohms, 0.5 
C9=40/if, electrolytic, 450 v. R4 Rs R12—22000 ohms, 0.5 watt 
C\ti—0.2Z /if, paper, 400 v. watt Ti=Transformer, 19-Kc, RCA 
Cn Ci4=1500 pf, film, 500 v., Rs Re R? R8=0.1 megohm, 0.5 stock No.111045 or equiv. 

N150 watt T2= Transformer, 38-Kc tank, 
Ci3= 1000 pf, film, 500 v., N150 Rio=68000 ohms, 0.5 watt RCA stock No. 111046 or Ci9=3300 pf, ceramic, 500 v. Ru—3.9 megohms, 0.5 watt equiv. 
CRi CR2 CRa CR4=Crystal Rn— 1 megohm, 0.5 watt 

diodes, RCA stock No.11207 R14 Ri6= 10000 ohms, 0.5 watt 

NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 
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Circuits 

22-13 

HIGH-FIDELITY AUDIO AMPLIFIER 

Class AB,; Power Output, 15 Watts 

£3 

£ 

SPEAKER VOICE COIL 
AUXILIARY 

POWER FOR 
PREAMPLIFIER, TONE-CONTROL, 

AND MIXER CIRCUITS 

r -4- C7-T* 
r3 >R 16 Cio5}5* <R 17 TYPE 5BC3 

Ci=40 /if, electrolytic, 450 v. 
C2 C4 C5=0.25 /if, paper, 400 v. 
03=3.8 pf, ceramic or mica, 

600 v. 
Cs® 150 pf, ceramic or mica, 

400 v. 
C? 08=0.05 /if, paper, 400 v. 09=0.02 /if, paper, 600 v. Cio=100 /if, electrolytic, 50 v. 
Cii^SO /if, electrolytic, 450 v. 
012=40 /tf, electrolytic, 450 v. 
F=Fuse, 3 amperes 
L=Ohoke, 3 h., 160 ma., dc 

resistance 75 ohms or less 
Ri=Volume control, potenti- 

ometer, 1 megohm 

R2= 10000 ohms, 0.5 watt 
R3=0.82 megohm, 0.5 watt 
R4=820 ohms, 0.5 watt 
R5=0.22 megohm, 0.5 watt 
Re Rt® 15000 ohms ±5 per 

cent, 2 watts 
R8=3900 ohms, 2 watts 
Re Rio=0.1 megohm, 0.5 watt 
Ru Ri2=1000 ohms, 0.5 watt 
Ris Ri4=100 ohms, 0.5 watt Ri&=8200 ohms, 0.5 watt 
Ri6= 15000 ohms, 1 watt 
Ri7=68000 ohms, 0.5 watt 
Ri8=4700 ohms, 2 watts 
Ri9=0.27 megohm, 1 watt 
R2o=47000 ohms, 0.5 watt 

R2i=Hum balance adjustment, 
potentiometer, 100 ohms, 0.5 watt 

SR=Selenium rectifier, 20 ma., 
135 volts rms 

Ti=Output transformer, 
(having 8-ohm tap for feed- 
back connection) for match- 
ing impedance of voice coil 
to 6600-ohm plate-to-plate 
tube load; 50 watts; fre- 
quency response, 10 to 
50000 cps. 

T2=Power transformer, 360-0- 
360 volts rms, 120 ma.; 6.3 
v., 3.5 a; 5v., 3a. 
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HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB,; Power Output, 30 Watts 

TYPE g 7668 
*3^ ^*7 <RIO 

6 6 
+ K- nt5 

C. 

R4C <R8 

Sat—- v.?. 
TO / SPEAKER VOICE COIL 

R5^ ^r<| 

TTPE « < 5BC3 R20j 

AUXILIARY 
POWER FOR 
PREAMPLIFIER, 
TONE-CONTROL, 

AND MIXER 
CIRCUITS 

Ci=25 /if, electrolytic, 50 v. 
C2=22 pf, ceramic or mica, 

600 v. 
08=80 /if, electrolytic, 450 v 
Ci 08=0.25 /if, paper, 600 v. 
C6=0.01 /tf, paper, 600 v. 
C? C$=0.05 /if, paper, 600 v. 
Cs Oii=40 /if, electrolytic, 

500 v. 
Cio=100 /if, electrolytic, 5.0 v. 
Cij=20 /if, electrolytic, 450 v. 
F=Fuse, 3 amperes, 150 v. 
Ri=Volume control, potenti- 

ometer, 1 megohm 
R2=10000 ohms, 0.5 watt 

R3=0.22 megohm, 0.5 watt 
R4=820 ohms, 0.5 watt 
Ro= 10 ohms, 0.5 watt 
R6=0.18 megohm, 0.5 watt 
R7=15000 ohms=fc5 per cent, 

2 watts 
R8= 15000 ohms ±5 per cent, 

0.5 watt 
Rs—1000 ohms, 0.5 watt 
Rio=22000 ohms, 0.5 watt 
Rix=2000 ohms, 2 watts 
R12 Ri3=0.1 megohm, 0.5 watt 
R14 Rib=1000 ohms, 0.5 watt 
Rie Ri7=56 ohms, 0.5 watt Ri8=270 ohms, 0.5 watt 

Ri9=Hum balance adjustment, 
potentiometer, 100 ohms, 
0.5 watt 

R2o=120 ohms, 10 watts 
R2i = 50 ohms, 10 watts 
R22=10000 ohms, 2 watts 
Ti=Output transformer (hav- 

ing 16-ohm tap for feedback 
connection) for matching 
impedance of voice coil to 
6600-ohm plate-to-plate tube 
load; 50 watts; frequency 
response, 10 to 50000 cps. 

T2=Power transformer, 375-0- 
375 volts rms, 160 ma.; 6.3 
v., 5 a.; 5 v., 3 a. 
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(22-15) 

= Circuits — 

HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB,; Power Output, 50 Watts 

TYPE13 7027-V±k «27 /E==^ 

R22 

TO APPROPRIATE ^tap^ 

iNPUT 
RlO< R|8> 

I Rl4 T CR26 TYRE 1 702 7-A SPEAKER VOICE COIL 

R|9< r20C LA^I 

R34S R36< 

Y Y <R37 AUXILIARY POWER TOR PREAMPLIFIER, TONE-CONTROL, 

■ 
R3e MIXER CIRCUITS 

Ci C2=40 fti, electrolytic, 450 v. 
Cs C4=0.02 pi, paper, 400 v. 
Cs Cs—1 paper, 400 v. 
C7—0.002 /uf to 4-ohm tap; 

0.0015 nt to 8-ohm tap; or, 
0.001 mi to 16-ohm tap; 
paper, 400 v. 

Ci C9=0.O5 /it, paper, 600 v. 
010=20 uf, electrolytic, 600 v. 
Cu = 100 fti, electrolytic, 150 v. 
Ci2=40 id, electrolytic, 450 v. F=FuBe, 5 amperes 
L=Choke, 8 h., 250 ma., dc 

resistance 60 ohms, or less Ri== Volume control, potenti- 
ometer, 0.5 megohm 

R2=4700 ohms, 0.5 watt 
R3=0.82 megohm, 0.5 watt 
R4—0.22 megohm, 0.5 watt 
Rs=820 ohms, 0.5 watt 
R6=10 ohms, 0.5 watt 
R: R8=15000 ohms, 2 watts 
Ro Rio—1.5 megohms, 0.5 watt Rii=33000 ohms, 2 watts 

R12 Rx4=1.B megohms, 0.5 watt 
Ri3=47 ohms, 0.5 watt 
Ris Ri9=0.15 megohm, 0.5 watt 
Ri6 Ri8=390 ohms, 0.5 watt 
Ri7=AC balance control, 

potentiometer, 500 ohms, Note 4 
R2o=0.15 megohm, 1 watt 
R21 R24=0.33 megohm, 1 watt 
R22 R23=0.12 megohm, 2 watts 
R25 R26=0.1 megohm, 0.5 watt 
R27 R28=4700 ohms, 0.5 watt 
R29—600 ohms to 4-ohm tap; 

820 ohms to 8-ohm tap; or, 
1200 ohms to 16-ohm tap; 
0.5 watt 

R3o=Hum balance adjustment, 
potentiometer, 100 ohms, 
Note 3 

R3i=0.12 megohm, 5 watts 
Rst R34 Raa R37:=33000 ohms, 2 watts 
R33=6ias adjustment, potenti- 

ometer 50000 ohms, Note 1 

R36=0.27 megohm, 1 watt 
Ras^ 10000 ohms, 1 watt 
R39=Screen-grid voltage ad- justment, potentiometer, 

25000 ohms, 2 watts, Note 2 
R4o=15000 ohms, 2 watts 
R4i=12000 ohms, 2 watts 
R42=0.22 megohm, 2 watts 
R43=22000 ohms, 2 watts 
SR=Selemum rectifier, 20 ma., 

135 volts rms 
Ti=Output transformer for 

matching impedance of voice 
coil to 5000-ohm plate-to- 
plate tube load; 50 watts; 
frequency response, 10 to 
50000 cps. 

T2=Power transformer, 600-0- 
600 volts rms, 200 ma., 6.3 
v., 5 a.; 5 v., 3 a. 

T3=Filament transformer, 6.3 
volts, center tapped, 
1 ampere 

NOTES: All of the following adjustments should be made before amplifier is placed into operation. 
(1) With 5R4-GYB rectifier out of socket, adjust R33 for reading of -40 volts between junction of R26 
and R26 and B- (ground bus). (2) With speaker connected, adjust R39 for reading of 400 volts between 
pin 2 of 6GF7 and -B (ground bus). (3) With input shorted, adjust Rso for minimum hum from speaker. 
(4) With input open and volume control Ri set for maximum volume, adjust Ri? for minimum hum 
from speaker. 
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(2J-16) 

TWO-CHANNEL STEREOPHONIC AMPLIFIER 
Power Output, 1 Watt Each Channel 

|TO SPEAKER * VOICE COIL 

INPUT- T CRYSTAL OR CERAMIC PHONOGRAPH PICKUP 

jkcG Re 

o 03 
9 )h 

C5T+ SR7 

Jr4«1 TYPE 
st 

60FX5 

ITO SPEAKER 
I VOICE COIL 

TYPE I1 

RlO MI763 

Ci, Ci=0.22 pf, 400 v., paper 
Cs—0.1 pi, 400 v., paper 
C4, C5=50 pi, 25 v., electrolytic 
Ce^ 50 pi, 150 v., electrolytic 
Cj, 08=50 150 v., electrolytic F=Fuse, 3 amperes 

Ri, R2=Volume control, 
potentiometer, 1.5 megohms, 
ganged 

Ri, R4ss47000 ohms, 0.5 watt 
R6=Balance control, 

potentiometer, 2 megohms 
Re, R7=60 ohms, 1 watt 

R8=220 ohms, 2 watts 
Rg—280 ohms, 2 watts 
Rio=!12 ohms, 1 watt 
Rii=0.22 megohm, 0.5 watt 
Ti, T2=Output transformer 

for matching impedance of 
voice coil to 3000-ohm tube 
load. 
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Circuits 

(22-17) 
TWO-CHANNEL STEREOPHONIC AMPLIFIER 

With Tone Control 
Power Output, 1 Watt Each Channel 

C7 R|2 TYPE 
4^0 FK5 

R7$ frC5 <RII + <> y2 y2 

INPUT CRYSTAL OR CERAMIC PHONOGRAPH PICKUP 

TYPE R|e INI763 0 

a 1 T 

Ci Cli=0.047 fit, paper, 150 v. 
C2 C3=0.01 ni, paper, 150 v. 
C4 C6=0.022 ni, paper, 150 v. 
C5=8 fif, electrolytic, 150 v. 
C? C8=680 fitii, ceramic or mica, 400 v. 
C9 Cio=50 ^if, electrolytic, 25 v. 
012=0.068 paper, 150 v. 
Ci3=200 electrolytic, 150 v. 
Cu=100 ni, electrolytic, 150 v. 
F=Fuse, 2 amperes 

Ri R2=Volume control, 
potentiometer, 2 megohms, 
ganged. 

R3 R4= 10 megohms, 0.5 watt 
Rd R6=0.22 megohm, 1 watt R7= 0.022 megohm, 2 watts 
Rs R9=Tone control, potenti- 

ometer, 2 megohms, ganged. 
Rio Rii=0.47 megohm, 0.5 watt 
R12 Ris Ri»= 0.22 megohm, 0.5 

watt 

Ri4Ri6=120 ohms, 2 watts 
Ri6=750 ohms, 2 watts 
Ri7=6.8 ohms, 2 watts 
Ri8=100 ohms, 10 watts 
Ti T2=Output transformer for 

matching impedance of voice 
coil to 1000-ohm plate tube 
load. Turns ratio 20 to 1; 
primary current 90 ma. dc; 
power-handling capacity, 
3.5 watts minimum. 
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(22-18) 
TWO-CHANNEL AUDIO MIXER 

Voltage Gain From Each Grid of 6EU7 to Output is Approximately 20 

OUTPUT TO 
GRID OF NEXT STAGE 

TYPE 1° IT 6EU7 XT 

«3 xxi/ ^ 

R4> t=:cI 

Ci=10 nt, electrolytic, 25 v. Ri R5 R8=l megohm, 0.5 watt RaR?^ Potentiometers, 0.1 
C2=0.05 /if. paper, 400 v. R2 R6=0.1 megohm, 0.5 watt megohm, audio taper 

R4=1200 ohms, 0.5 watt 

(22-79) 
PHONOGRAPH AMPLIFIER 

Power Output, 1 Watt 

— t Vl-r—1 i TYPE r C, 'U 50EH5 J; 

TO SPEAKER 
VOICE COIL 

Ci^O.02 fit, paper, 400 v. 
€2=0.082 /if, paper, 400 v. 
Ca €<= 40/tf, electrolytic, 150 v. 
F=Fuse, 1 ampere 
J=Input connector, shielded, 

for crystal phonograph 
pickup. 

Ri=Volume control, potenti- 
ometer, 0.5 megohm, audio 
taper 

R2=10000 ohms, 0.5 watt 
R3=0.22 megohm, 0.5 watt 
Ri R5=56 ohms, 0.5 watt 
R6=22 ohms, 0.5 watt 

R7=3300 ohms, 1 watt 
R8=210 ohms, 10 watts 
T = Output transformer for 

matching impedance of voice 
coil to 3000-ohm tube load. 
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(22-20) 

Circuits 

MICROPHONE AND PHONOGRAPH AMPLIFIER 

Power Output, 8 Watts 

J2 S2 
nrirv7ZL+ 

C3 I - JC4 C5 J- 

' =rcl2 1R|7 

TYPE 
-C7 6AV6 

TYPE 6L6-GC ' 

" f +c9 +tl4 [ T2 

o-cr*o—avc 

R|9 R20 

-X TYPE 5Y3-GT 

R21 +L L +L R22+l ^C|5 ^C|6 ^-Cit 

Ci C2—100 pf disc-ceramic, 
300 v. 

03=0.05 juf, paper, 200 v. 
04=8 nf, electrolytic, 450 v. 
05=16 jif, electrolytic, 450 v. 
06=25 /xt, electrolytic, 450 v. 
C7=0.1 jif, paper, 200 v. 
C8=0.001 nl, disc-ceramic, 300 v. 
C9=0.01 pf, disc-ceramic, 300 v. 
Cio=470 pf, disc-ceramic, 300 v. 
Cii=4700 pf, disc-ceramic, 

300 v. 
Ci2=4 /if, electrolytic, 450 v. 
Ci3=0.05 /tf, paper, 600 v. 
Ci4=25 /if, electrolytic, 25 v. 
Cis Cie Ci7=20 /if, electrolytic, 450 v. F—Fuse, 1 ampere 

Ji=Jack for high-impedance 
crystal microphone input; 
max. input: 2 millivolts peak 

J2=Jack for crystal phono- 
pickup input; max. input: 
0.5 volt peak 

L=Filter choke, 5 henries, 
200 ma. 

Ri Ri6= 10000 ohms, 0.5 watt 
R2=Volume Control, potenti- 

ometer, 1 megohm 
R3=2.2 megohms, 0.5 watt 
R4 Rs R2o=0.22 megohm, 0.5 

watt 
R5=27000 ohms, 0.5 watt 
R6=1200 ohms, 0.5 watt 
R7Ri3=0.1 megohm, 0.5 watt 
R9 Rii=Tone control, potenti- ometer, 0.5 megohm 

Rio=22000 ohms, 0.5 watt 
Ri2= 12000 ohms, 0.5 watt 
Rx4=1800 ohms, 0.5 watt 
Ri5=0.47 megohm, 0.5 watt 
Ri7=0.15 megohm, 0.5 watt 
Ri8=180 ohms, 2 watts 
Rt9=47000 ohms, 1 watt 
R2i=50 ohms, 10 watts 
R22=8200 ohms, 2 watts 
Si = Switch, SPST 
S2=Switch, SPDT 
Ti=Power transformer, 300- 

0-300 v., 90 ma.; 6.3 v., 3.5 a. 
center tapped; 5 v., 2 a. 

T2=Output transformer for 
matching impedance of voice 
coil to 4000-ohm tube load; 
10 watts 

525 



(22-21) 

RCA Receiving Tube Manual 

PREAMPLIFIER FOR AMATEUR RECEIVER 
FOR 10-METER (30-MEGACYCLE) BAND 

Power Gain, 25 to 35 db 

TYPE 6CW4 U >R2 
TYPE >_ 6CW4 ?r3 C7- 

i j ^110 

If cf' & 
X 1—*—0+100 TO 

C5x ^ iC9 190 v 

Ci, C7=5 pf, 500 v., mica 
Ctf Ca* C4, Cs, Ce, C8» Cs— 0.001 

nf, 500 v., ceramic 
Lit 1*2=18 turns of No.32 

Enam. copper wire wound 

on W I.D. slug-tuned form. 
Li tuned to 32 Mc; Lz to 
29.5 Mc. Input and output 
link, IK turns. Input and 
output impedance, 75 ohms. 

Ri, R2=100 ohms, 0.5 watt 
R3=0.47 megohm, 0.5 watt 
R4=1000 ohms, 0.5 watt 

(22-22) 

PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 
With RIAA Equalization 

R9 
 t  yVN/ 0 +250 v- 

r4 
C2T- i -T5 

_ < «5< X 

c3 Rfi 

-Ce ^Rio 

^ # AF OUTPUT 
:C8 (LOAD=220000 

OHMS M1N.) 

C|=LR2< ^7^04=!=: <Re 

Ci 04=25 pi, electrolytic, 25 v. 
Cs 06=20 nU electrolytic, 450 v. 
08=0.1 Mf, paper, 600 v. 
06=0.0033 /if s±s 5 per cent, 

paper, 600 v. 
C7=0.01 /if ± 5 per cent, 

paper, 600 v. 
Cs—180 pf db 5 per cent, 

ceramic or mica, 500 v. 
(includes capacitance of 
output cable) 

J=Input connector, shielded, 
for high-impedance magnetic 
phono pickup (10 mv. output, 
approx.) 

Ri=Value depends on type of 
magnetic pickup used. Fol- 
low pickup manufacturer's 
recommendations. 

R2 R7=2700 ohms, 0.5 watt 
Ra R6=0.1 megohm, 0.5 watt R4=39000 ohms, 0.5 watt 
R6=0.47 megohm, 0.5 watt 
R8=0.68 megohm, 0.5 watt 
R9=15000 ohms, 1 watt 
Rio=22000 ohms, 0.5 watt 



Circuits 

(22-23) 

PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP 
Cathode-Follower {Low-Impedance) Output 

♦230-300v 
r4 Sr6 

■ 

11 

Ci=0.1 ni, paper, 400 v. 
C2=0.01 pi, paper, 400 v. 
03=20 pt, electrolytic, 400 v. 
04=0.25 juf, paper, 400 v. 
05=0.22 pf, paper, 600 v. 
J=Input connector, shielded, 

for high-impedance ceramic 

phono pickup (0.5 v. output) 
Ri=1.8 megohms, 0.5 watt 
R2=Volume control, potenti- 

ometer, 0.5 megohm, audio 
taper 

R3=0.82 megohm, 0.5 watt 

R4=0.22 megohm, 0.5 watt 
R5=1000 ohms, 0.5 watt 
Re R9=47000 ohms, 0.5 watt 
R7=4700 ohms, 0.5 watt 
Rg=l megohm, 0.5 watt 
Rio=1800 ohms, 0.5 watt 

(22-24) 
LOW-DISTORTION PREAMPLIFIER 

For Low-Output High-Impedance Microphones 

r4 "X 

m 

IS 

+ 250-300 V 

(LOAD- 220000 OHMS MIN.) 

Ci=25 pi, electrolytic, 25 v. C4=40 pi, electrolytic, 450 v. 
C2=0.047 pi, paper, 400 v. Ri=2.2 megohms, 0.5 watt 
C3=0.22 pi, paper, 400 v. R2=0.1 megohm, 0.5 watt 
Sensitivity=3 millivolts for output of 220 millivolts 

R3=1000 ohms, 0.5 watt 
R4=0.47 megohm, 0.5 watt 
R5=22000 ohms, 0.5 watt 
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(22-25) 
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TWO-STAGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 

C2?R3 3*5 

.AF OUTPUT 
Cload=iooooo 

Ci Cj=»0.1 pi, paper, 400 v. 
Cs«25 juf, electrolytic, 25 v. 
C4—0.5 til, paper, 200 v. 

Ri=Volume control, potenti- 
ometer, 0.5 megohm 

R2-O.22 megohm, 0.5 watt 
Ra R4=5600 ohms, 0.5 watt 
Rsbb27000 ohms, 0.5 watt 
Re—0.56 megohm, 0.5 watt 

(22-26) 

BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE 

> + 250-300 V 

m 

Ci C3=20 /*{, electrolytic, 450 v. 
Cs—0.047 /if, paper, 400 v. 04=0.1 /if, paper, 400 v. 
06=0.22 /if, paper, 400 v. 
06=0.0022 /if, paper, 400 v. 
07=0.022 /if, paper, 400 v. 
06=220 pf, ceramic or mica, 

500 v. 

C>=0.0022 /tf, paper, 400 v. 
Ri=0.47 megohm, 0.5 watt 
Ra^lSOO ohms, 0.5 watt 
Rs R7= 15000 ohms, 0.5 watt 
R4—22000 ohms, 0.5 watt 
Ra Rs Ru=0.1 megohm, 0.5 watt 

R6=1000 ohms, 0.5 watt 
Rt=Bass control, potenti- 

ometer, 1 megohm 
Rio=10000 ohms, 0.5 watt 
Ri2=Treble control, potenti 

ometer, 1 megohm 

Sensitivity—0.5 volt rms for output of 1.25 volts with controls set for flat response. 

)h 

)H 

1 =8 

R.9 
TREBLE1 CONTROL 

^^9 



(22-27) 

B+ TO PHONO 

Circuits 

AUDIO CONTROL UNIT 
With Volume and Tone Controls 

c"T-k 

02 TYPE J I2AU7-A JL 
>«» C8; 

RsS AUX. 51 

Rb fPREAMP. poS 

Tr^r.'t >W\ 
±c7r

4
D
95< 

—T / kioL+> R225 TREBLE -P-<A20 1 

" AF OUTPUT 
; C|3 1 (LOADSSOOOO OHMS MIN.) 

^Cs <RI8 C9:: 

Ci C7=0.01 nt, paper, 400 v. 
C2 Cxi=20 pi, electrolytic, 450 v. 
Ca 04=0.1 fit, paper, 400 v. 
Rs Cio=25 ni, electrolytic, 25 v. 
€6=0.001 ftf, paper, 400 v. 
08=470 pf, mica, 300 v. 
09=4700 pi, mica, 300 v. 
C12 Cu=0.47 fit, paper, 400 v. Ci3=0.033 h(, paper, 400 v. 
Ri R2 R7=0.27 megohm, 0.5 

watt 

R$=1.5 megohms, 0.5 watt 
R4=2 megohms, 0.5 watt 
R5=Potentiometer, 0.5 

megohm, audio taper 
R6=0.33 megohm, 0.5 watt 
Rs Ris R25=15000 ohms, 0.5 watt 
R»=0.56 megohm, 0.5 watt 
Riq=2200 ohms, 0.5 watt 
Ru Ri6=0.22 megohm, 0.5 watt 
R12 R27=l megohm, 0.5 watt 
R13 R2i=0.1 megohm, 0.5 watt 

Ri4=1200 ohms, 0.5 watt 
Rn Ri9=Potentiometers, 0.5 

megohm, audio taper 
Ri8=22000 ohms, 0.5 watt 
R2o=2700 ohms, 0.5 watt 
R22—5600 ohms, 0.5 watt 
R23=27000 ohms, 0.5 watt 
R24=0.47 megohm, 0.5 watt 
R26=Potentiometer, 0.1 

megohm, audio taper 

(22-28) 
CODE-PRACTICE OSCILLATOR 

167 TYPE /\ 6BJ8 
rllAe C4= 

tl +_L rpC| rpC| I Rj* 
1 1 jII^ 1 

Ci 02=20 pf, electrolytic, 150 v. J=Input jack for key t Cj=0.001 uf, paper, 200 v. Ri=1500 ohms, 1 watt C 
04=0.03 /if, paper, 200 v. R2=Potentiometer, 0.1 T2= 
F= 1 /8 ampere megohm, 0.5 watt 1 

Ti=Power transformer, 125 
NOTE: Select any two terminals of secondary of T2 to give desired tone. 

volts rms, 15 ma; 6.3 volts, 
0.6 ampere 

T2=Output transformer, 
universal 
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(22-29) 

INTERCOMMUNICATION SET 
With Master Unit and Two or More Remote Units 

TYPE R 1—| 
e-EHS? CaJ; bp 

TYPE T1 r-. JU"* 

— r2< 3 41 

REMOTE UNIT 

REMOTE UNIT 

Ci Ci= 0.0022 Mf, paper, 200 v. 
C3=0.005 pi, paper, 200 v. 
C4 C6=60 fii, electrolytic, 150 v. 
F=Fuse, 1 ampere 
Ri=Volume control, potentiom- 

eter, 0.5 megohm, audio taper 
taper 

R2:=6.8 megohms, 0.5 watt 
R3R4=0.47 megohm, 0.5 watt 
Ra^lOOOO ohms, 0.5 watt 

Re R7=68 ohms, 0.5 watt 
R8=2200 ohms, 1 watt 
Si 8283=Speaker, permanent- 

magnet, voice-coil impedance 
3-4 ohms 

SWi=On-off switch, single-pole 
single-throw, attached to vol- 
ume control Ri 

SW2=Talk-listen switch, 
double-pole double-throw 

SW3=Station-selector switch, 
rotary 

Ti=Input transformer, 4-ohm 
primary, 25000-ohm second- 
ary 

T2—Output transformer, 3000-ohm 
primary, 4-ohm secondary 

T3=Power transformer, 125 
volts rms, 50 ma., 6.3 volts 
rms, 2 amperes 

NOTES: The leads from the LISTEN-TALK switch to Ti and T2 should be kept as far apart as possible 
to prevent undesirable regeneration effects. 
Connections to the remote speaker units should be made with low-resistance wire, preferably shielded 
"intercom" cable. 
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Circuits 

ALL-PURPOSE POWER SUPPLY 

6.3 V TO HEATERS 

POWER SUPPLY I 

TO FILTER 
I OR 2 

TO HEATERS 

TO FILTER FILTER 3 
I, 2, OR 3   

POWER SUPPLY 2 

POWER 
SUPPLY TRANSFORMER CHOKE (Li) 

OUTPUT 
FILTER VOLTS MA 

Stancor 
PC or PM 

8177 
(300-0-300) 
or equiv. 

140 ma, 7h, 
165 ohms 

Stancor C1421 
or equiv. 

33 ohms 
5W 

40 ni 40 Mf 
450 Vdc 450 Vdc 

Stancor 
PC or PM 

8412 
(400-0-400) 

or equiv. 

200 ma, 4h, 
145 ohms 

Thordarson 
20C54 

or equiv. 

56 ohms 
10W 

40 fil 40 /if 
600 Vdc 600 Vdc 

2 Stancor 
(6X4) P-6358 

(300-0-300) 
or equiv. 

80 ma, 12h, 500 ohms 500 ohms 40 /if 
375 ohms 

Thordarson 
20C53 

or equiv. 

450 Vdc 450 Vdc 

Stancor 
PM or PC 

8419 
(240-0-240) 

or equiv. 

80 ma, 12h, 
375 ohms 

Thordarson 
20C53 

or equiv. 

500 ohms 500 ohms 40 /if 40 /if 
5W 3W 450 Vdc 450 Vdc 

NOTE: Bleeder Rb can be omitted if an external load is permanently connected across the output 
terminals. Bleeder current should be approximately 10 per cent of the load current. 
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CATHODE-RAY OSCILLOSCOPE 

V 6ND. RANGE 

raw V AMRr 

'c35 ■» >c83 5 >C|^ •R| jp.- 1 vL | ?R7 
:C4T >c9=r cC|25 
:R2 I"4 ?R6 ?R8 
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Circuits 

(22-31) 

CATHODE-RAY OSCILLOSCOPE (Cont'd) 

Ci Ca Ce Cs Cn^Trimmer 
capacitors, 4—40 pf, Arco 
No.422 orequiv. 

C2 Cl5 C21 Cl» C35 = 0.1 fli, paper, 400 v. 
Cj=64 pf, ceramic disc, 500 v. 
C5=22 pf, ceramic disc, 500 v. 
0?= 140 pf, ceramic disc, 500 v. C9=410j)f, ceramic disc, 500 v. 
C10 C13 Citf C43—20 /if, elec- 

trolytic, 450 v. 
Ci2= 1500 pf, ceramic disc, 

500 v. 
014=1200 pf, ceramic disc, 

500 v. 
Cie C24 C26= 0.02 /tf, ceramic disc, 600 v. 
On 038= 10 ^f»electrolytic, 450 v. 
Cia 042=40 juf, electrolytic, 450 v. 
020=560 pf, ceramic disc, 500 v. 
022=0.05 /if> ceramic disc, 200 v. 
023=0.05 /if, paper, 200 v. 
026=5 pf, ceramic disc, 150 v. 
027=0.22 juf, paper, 400 v. 
028=0.022 /if, paper, 400 v. 
029=2200 pf, ceramic disc, 400 v. 
030=220 pf, ceramic disc, 400 v. 
C3i=15 pf, ceramic disc, 500 v. 
032= 180 pf, ceramic disc, 200 v. 
033= 150 pf, ceramic disc, 200 v. 
C34 Cse C37 C4i=0.1 /if, paper, 200 v. 
C39 C45 C46=0.01 /tf, ceramic 

disc. 600 v. 
044=0.5 /tf, paper, 1000 v. 
047=12 pf, tubular ceramic, 

150 v. 
IDi=Pilot lamp, No.47 
Li=Peaking coil, 20 /ih 
L2 L3= Peaking coil, 36 /ih (wound on 10,000-ohm, 

0.5-watt resistor) 
Ri=0.68 megohm, 0.5 watt 

R2 R26 R27 Res R79 = 0.47 
megohm, 0.5 watt 

Rs=0.91 megohm, 0.5 watt 
R4=0.11 megohm, 0.5 watt 
Rs R? Rl2 R21 R40 R41= 1 

megohm, 0.5 watt 
R6=33000 ohms, 0.5 watt 
Rs R34 R32 R33= 10000 ohms, 0.5 watt 
R9 R62 R71 R83= 15000 ohms, 

0.5 watt 
Rio=820 ohms, 0.5 watt 
Rii=47000 ohms, 0.5 watt 
Ri3= Variable, wire-wound, 

5000 ohms, 2 watts, Claro- 
stat A43-5000 or equiv. Ri4=6800 ohms, 1 watt 

Ris R2(j R29 Rss^ 1200 ohms, 0.5 watt 
Ri6=2200 ohms, 0.5 watt 
Ri 7=Wire-wound, 2500 ohms, 

5 watts, IRC Type PW5 or 
equiv. 

Ri8=100 ohms, 0.5 watt 
Ri9=4700 ohms, 1 watt 
R22=820 ohms, 1 watt 
R23=0.22 megohm, 0.5 watt 
R24=82000 ohms, 0.5 watt 
R25= 120 ohms, 0.5 watt 
R28 R37= 1800 ohms, 1 watt 
Rso R39=1000 ohms, 0.5 watt 
R3i=Wire-wound, 2400 ohms, 

5 watts, IRC Type PW5 or 
equiv. 

R35=5000 ohms, 0.5 watt 
R36=1.2 megohm, 0.5 watt 
R41R43 Res R66=0.82 megohm, 

0.5 watt 
R42 R48=Variable, 1 megohm, 0.5 watt 
R45=Variable, 0.1 megohm, 

0.25 watt 
R46=0.18 megohm, 0.5 watt 
R47 R77=Variable, 0.25 megohm, 0.5 watt 

R49=0.1 megohm, 1 watt 
R50= 68000 ohms, 0.5 watt 
R5i=3300 ohms, 0.5 watt 
Rfi2=0.27 megohm, 0.5 watt 
R53=680 ohms, 0.5 watt 
R54=39000 ohms, 0.5 watt 
R55=Variable, 5 megohms, 

0.5 watt 
Rne R59 R67=2.7 megohms, 

0.5 watt 
R57=3.3 megohms, 0.5 watt 
Rss R72 R75 R8i=0.12 megohms, 0.5 watt 
Reo R7o=10 megohms, 0.5 watt 
Rei R69=2400 ohms, 0.5 watt 
R64=Variable, 2 megohms, 

0.5 watt 
R65=Variable, 50000 ohms, 

0.5 watt 
R73=0.1 megohm, 0.5 watt 
R74=Variable, 10000 ohms, 

0.25 watt 
R76=4700 ohms, 0.5 watt 
R-g3 Wire-wound, 1500 ohms, 

7 watts, IRC Type PW7 or 
equiv. 

R8o=Variabie, 0.5 megohm, 
0.5 watt 

R82= Variable, 75000 ohms, 0.5 watt (includes ac switch) 
Si=Rotary switch, vertical 

range selector, 9 positions, 
4 sections, RCA stock No.219199 or equiv. 

82=Rotary switch, horizontal 
sweep selector, 6 positions, 5 
sections, RCA stock No. 
219200 or equiv. 

83= Switch, dpdt, sync, Stack- 
pole Type 88-33 or equiv. 

Ti=Power transformer, 117 
volts, 60 cps, RCA stock 
No. 218122 or equiv. 

X, Y, Z,=Test points 

NOTE: For home construction of this circuit, the complete Kit RCA-WO-33A (K) 
is recommended because of the large number of special components used. This 
circuit is also available in wired form as the RCA-WO-33A. 
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AUDIO SIGNAL GENERATOR 
SINE-WAVE OSCILLATOR 

TYPE /1EN6 6AQ5A[ p—JU 
a—(Ttype TYPE ij— /X \6U8A 6U8A/' - V 

"35 cs 

443 R|7> 
g i 

[ NpSI^ <rI6 r rfc OUTPUT CONTROL 

R4> >R5 

1 ^OUTPUT -i- CONTROLr 

REGEN. CONTROL r 

r25 r29 

.1. Cl4 C|5 

| rjr C|6 

r3I r33 GENERATOR OUTPUT 

. R,q AUDIO ; 38 SIGNAL 

L. TYPE 
-id. 6X4^ 

-XC|8C|9f-C20f- 
• TYPE TYPE 6U8A 6U8A 

TYPE TYPE to 6AQ5A 6X4 2 

Ci=0.1 /tf, ceramic, 400 v. 
C2 09=0.25 fit ceramic, 400 v. 
Ca Ce €7=20 /tf, electrolytic, 350 v. 
C4=Trimmer capacitor, 5—80 pf 
C.<i=l /if, paper, 200 v. 
Cs Ci7=40 /if electrolytic, 150 v. 
Cio=100 /if, electrolytic, 150 v. 
Cn C19 C2o=3-section elec- 

trolytic ; 20 /tf, 250 v.; 60 /if, 
450 v; 20/if, 450 v. 

Ci2=2.2 pf, ceramic 
Ci3=3.3 pf, ceramic, 500 v. 
Ci4=7.5-8 /if, trimmer 
Cis=27 pf, ceramic, 600 v. 
Ci6=Variable, 2 gang; RCA 

stock No.220226 or equiv. 

Ci8=50 /tf, electrolytic, 250 v. 
Ii=Lamp, 3 watts, 120 v. 
12= Pilot lamp, No.47 Li = Reactor, RCA stock 

No.220215 or equiv. 
Ri=3900 ohms, 2 watts 
R2 R12 R22= 1 megohm, 0.5 watt 
R3=470 ohms, 1 watt 
Ri=3900 ohms, 1 watt 
R5= 12000 ohms, 1 watt 
R6= Potentiometer, 12000 ohms 
R7=3300 ohms, 0.5 watt 
Rs R9=22000 ohms, 1 watt 
Rio= 56000 ohms, 0.5 watt 
Rn=Potentiometer, 2500 ohms, 

0.5 watt 
R13 Ri4= Potentiometer, 5000 ohms 

Ri5=8200 ohms, 0.5 watt 
Ri6= 12000 ohms, 0.5 watt 
Ri7=4700 ohms, 1 watt 
Ri8=0.47 megohm, 0.5 watt 
Ri9=0.27 megohm, 0.5 watt 
R2o=15000 ohms, 2 watts 
R2i=Potentiometer, 750 ohms 
R23= 36000 ohms, 0.5 watt 
R24=0.36 megohm, 0.5 watt 
R25=3.6 megohms, 0.5 watt 
R26=36 megohms, 1 watt 
R27=8 megohms, 1 watt 
R28=0.8 megohm, 0.5 watt 
R29i=80000 ohms, 0.5 watt 
R30=8000 ohms, 0.5 watt 
R31 R33 R35=6200 ohms, 0.5 watt 
R32 R34=750 ohms, 0.5 watt 
R36=680 ohms, 0.5 watt 



Circuits 

Ra?—Potentiometer, 100 ohms 
Rag— Potentiometer, 100 ohms, 

with switch S-3 
Si—Rotary switch, function 

selector, 8 position, 3 wafer, 

AUDIO SIGNAL GENERATOR (Cont'd) 
equiv. Ti=Pow< RCA stock No. 220216 or 

equiv. 
82= Rotary switch, range 

selector, 4 position, 2 wafer, 
RCA stock No.220217 or 

—Power transformer, 117 
volts rms, 60 cps, RCA stock 
No.220214 or equiv. 

(22-33) 
ELECTRONIC VOLT-OHM METER 

"SI SECTION 2 
12 I fR0Nr 

JL*. ** 

S2 SECTION I . 1 FRONT 
Tin. 

S2 SECTION 2 REAR 

c2 Ji,'2ofr 
SI SECTION 1 905^04 FRONT ®^o 0$°® 

16* TYPE ]\l2AU7A RgS 

Re R? Re R9 Rio R11 R12 
SI R13 R33 JB.R34 r35- ceT 

I2AU7A 6AL5 

Uor SZ 1',^ T SECTION I REAR 
i|R36 12 I | J p P S II'W 2 I 

^ 3 <^-1 

I05-I25V 50—60 CPS 

B== Battery, 1.5 v. 
Ci=470 pf, ceramic disc, 1600 v. 
C2= 0.001 nf, ceramic disc, 500 v. C3=0.47 pi, tubular, 400 v. 
C4 Ca=0.02 ni, ceramic disc, 

400 v. 
Cs C7=0.005 pf, ceramic disc, 

200 v. 
C8= 10 pi, electrolytic, 400 v. F—Fuse, 0.5 ampere 
CR=Selenium rectifier, Radio 

ReceptorCo. #8YlBorequiv. 
Mi=Meter, dc, 0-200 pa. 
NEs—Neon lamp 
Ri—DC-voltage probe isolating 

resistor, 1 megohm, 0.25 watt 
R2= 138000 ohms, 0.25 watt 
Ra—320000 ohms, 0.5 watt 
R4—0.9 megohm, 1 watt 
Rft Ria— 1 megohm, 0.25 watt 
Re Ria R25 R27—10000 ohms, 0.5 watt 

R7=20000 ohms, 0.25 watt 
Rg= 70000 ohms, 0.25 watt R9=0.2 megohm, 0.25 watt 
Rio=0.7 megohm, 0.25 watt 
Ru=2 megohms, 0.25 watt 
Ri2=7 megohms, 0.25 watt 
Ria—8.2 ohms, wire-wound, 

0.5 watt 
Ru-100 ohms, 0.25 watt 
Ria-1000 ohms, 0.25 watt 
Ri7=0.1 megohm, 0.25 watt 
R19—10 megohms, 0.25 watt. 
R20—20 megohms, 0.25 watt R21—91 megohms, 0.5 watt 
Raa^ 10000 ohms, potentiom- 

eter, ac calibration, 0.5 watt 
R23= 10000 ohms, potentiom- 

eter dc calibration, 0.5 watt 
R24=15000 ohms, potentiom- 

eter, ohms adjustment, 
0.25 watt 

R26= 10000 ohms, potentiom- 
eter, zero adjustment, 
0.25 watt 

R28—3.3 megohms, 0.5 watt 
R29—6.8 megohms, 0.5 watt 
Rao R3i=330 ohms, 0.5 watt 
R32—15000 ohms, 0.5 watt 
Raa—27000 ohms, 0.5 watt 
R34—10000 ohms, potentiom- 

eter, ac balance, 0.5 watt 
R36=47000 ohms, 0.5 watt 
R36=0.22 megohm, 0.5 watt 
81=Range selector switch, 7 

position, RCA stock No. 
217924 or equiv. 

82=Function selector switch, 
5 position, RCA stock No. 
217923 or equiv. 

Ti=Power transformer, 105-125 
volts rms, 50-60 cps, RCA 
stock No. 217921 or equiv. 

NOTE: Switches are shown in their maximum counterclockwise positions (Si= 
1.5 v., R X 1; 82= "OFF"). For home construction of this or a similar circuit, the 
complete Kit RCA-WV-77E (K) or RCA-WV-98C (K) is recommended because 
of the large number of special components used. 



Index 

Absolute Maximum System of Ratings.... 69 
AC/DC Superheterodyne Receiver  509 
AC-Operated Superheterodyne Receiver... . 508 
Admittance, Input  16 
All-purpose Power Supply  531 
AM Detection  42 
AM/FM Receiver  514 
Amplification  14 
Amplification Factor (/*)  12 
Amplifier: 

audio control unit, circuit  529 
audio-frequency  14 
audio mixer, circuit  524 
cathode-drive  27 
cathode-follower  27, 30 
cathode-follower, circuit  527, 528 
class A 14, 17 
class AB 14, 22 
class ABi   23 
class AB2  25 
class B 14, 26 
class C  14 
high-fidelity  26, 66, 519-521 
intermediate-frequency  517 
limiter 36, 45 
low-distortion input, circuit  527 
luminance  38 
parallel  17 
phase-inverter  33 
preamplifier, circuit 526, 527 
push-pull 17, 20 
radio-frequency 14, 36 
remote-cutoff 16, 50 
resistance-coupled 15, 29, 491 
sharp-cutoff  50 
sync  39 
television  36 
tone-control  34 
tone-control, circuit  528 
video  37 
voltage   14 
volume-expander  32 

Amplitude Modulation (AM)  42 
AM Tuner  515 
Anode    5 
Application Guide for RCA 

Receiving Tubes  75 
Arc-Back Limit  72 
Audio Control Unit with Volume and 

Tone Controls  529 
Audio Mixer  524 
Audio Signal Generator  534 
Automatic Frequency Control (AFC)  56 
Automatic Gain Control (AGC) 46, 48 
Automatic Volume Control (AVC)  46 
Automobile Receiver  510 
Bass and Treble Tone-Control 

Amplifier Stage  528 
Beam Power Tubes  8 
Bias: 

battery  60 
cathode (self) 60, 61 
diode  43 

grid-resistor 44, 60, 62 
self (cathode) 60, 61 

Bypassing  61 

Calculation of: 
amplification factor  12 
cathode (self-bias) resistor 60, 61 
cathode load resistor  31 
control-grid-plate transconductance. . . 13 
filament resistor power dissipation  59 
filament (or heater) resistor value  59 
harmonic distortion 19, 21, 25 
heater warm-up time  69 
load resistance 19, 20,24 
operating conditions from 

conversion nomograph  21 
peak inverse plate voltage.    72 
plate efficiency  13 
plate resistance  12 
power output 19, 21, 24 
power sensitivity  13 
screen-grid voltage dropping resistor... 70 
transconductance 13, 30 
voltage amplification (gain) 15, 30, 32 

Capacitor-Input Filter  65 
Cathode: 

bias  60 
bypassing  61 
connection  60 
current  59 
directly heated  3 
drive  27 
follower  27, 30, 527, 528 
indirectly heated  4 
ionic-heated  6 
resistor  61 
types  3 

Cathode-Ray Oscilloscope  532 
Characteristic Curves, Interpretation of... 73 
Characteristics: 

amplification factor.    12 
control-grid-plate transconductance. . . 13 
conversion transconductance  13 
dynamic  12 
plate resistance   12 
static  12 

Charts and Tables: 
grid-No. 2 input rating chart  70 
picture tube characteristics chart  484 
outline drawings  500 
resistance-coupled amplifier  491 

Choke-Input Filter  65 
■ Chrominance Channel  38 
Circuit Diagram of: 

ac/dc superheterodyne receiver  509 
ac-operated superheterodyne receiver.. 508 
All-purpose power supply  531 
AM/FM receiver  514 
audio-control unit  529 
audio signal generator  534 
automobile receiver  510 
bass and treble tone-control amplifier 

stage  528 
cathode-ray oscilloscope  532 
citizens-band transceiver  512 
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code practice oscillator  529 
electronic volt-ohm meter  535 
FM stereo multiplex adapter  518 
FM tuner  516 
high-fidelity, 15-w audio amplifier  519 
high-fidelity, 30-w audio amplifier  520 
high-fidelity, 50-w audio amplifier  521 
intercommunication set  530 
low-distortion preamplifier  527 
microphone and phonograph preamplifier 525 
phonograph amplifier  524 
portable superheterodyne receiver  506 
portable 3-way superheterodyne receiver 507 
preamplifier for 10-m, 30-Mc amateur 

receiver  526 
preamplifier for ceramic phonograph- 

pickup  527 
preamplifier for magnetic phonograph- 

pickup   526 
superregenerative (144-Mc) receiver... 511 
three-stage if amplifier/limiter and 

ratio detector  517 
TRF AM tuner  515 
two-channel audio mixer  524 
two-channel, 1-w stereo amplifier  522 
two-channel, 1-w stereo amplifier 

with tone control  523 
two-stage input amplifier   528 

Citizens-Band Transceiver  512 
Code Practice Oscillator  429 
Color Picture Tubes  11 
Color Television  38 
Contact Potential  63 
Conversion Nomograph, Use of  21 
Conversion Transconductance  13 
Corrective Filter  32 
Cross-Modulation 16, 62 
Current: 

cathode  59 
dc output  71 
grid 14, 23 
peak plate  71 
plate  5 

Curves, Interpretation of Characteristic... 73 
Cutoff 16, 75 

Dark Heater  4 
Deflection Circuits: 

horizontal output  53 
vertical output    52 

Degeneration (See Inverse Feedback)  28 
Delayed Automatic Volume Control 

(DAVC)  47 
Demodulation  42 
Design-Center System of Ratings  69 
Design-Maximum System of Ratings  69 
Detection: 

diode  42 
discriminator  45 
full-wave diode  43 
grid bias  44 
grid resistor and capacitor  44 
ratio detector  46 

Diode: 
biasing  43 
considerations  5 
detection  42 
load resistor  43 

Discriminator  45 
Dress of Circuit Leads  64 
Driver 17, 23, 25 
Dynamic Characteristics  12 
Electron: 

considerations  3 
secondary   8, 9 

Electronic Volt-Ohm Meter  535 
Electrons, Electrodes, and Electron 

Tubes  3 
Electron Tube Application  14 
Electron Tube Characteristics  12 
Electron Tube Installation  58 
Electron Tube Testing  487 
Electron-Ray Tubes  49 
Emission: 

current  5 
secondary  8, 9 
test  488 

Feedback, Inverse  28 
Filament (also see Heater and Cathode): 

operation 3, 58 
resistor  59 
series operation  58 
shunt resistor  59 
supply voltage  58 

Filter: 
capacitor-input   65 
choke-input  65 
corrective  32 
radio-frequency  65 
smoothing  65 

FM Detection  45 
FM Stereo Multiplex Adapter  518 
FM Tuner  516 
Formulas (see Calculation) 
Frame Grid  7 
Frequency Conversion  54 
Frequency Modulation (FM) 42, 45 
Full-Wave Diode Detection  43 
Full-Wave Rectifier 5, 40 
Fuses, Use of  60 

Gain (Voltage Amplification)  15 
Generic Tube Types  4 
Grid: 

anode  55 
bias  60 
bias detection  44 
control 6, 7 
current 14, 23 
resistor 15, 62 
resistor and capacitor detection  44 
screen  7 
suppressor  8 
voltage supply  60 
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Grid-Plate Capacitance  7 
Grid-Plate Transconductance  13 
Half-Wave Rectifier 5, 40 
Harmonic Distortion 19, 21, 25 
Heater: 

cathode  4 
cathode bias  60 
cathode connection  60 
resistor  59 
series operation  58 
shunt resistor  59 
supply voltage  58 
warm-up time  69 

Hexode Mixer  55 
High-Fidelity Amplifiers 26, 66 
High-Fidelity, 15-w Audio Amplifier  519 
High-Fidelity, 30-w Audio Amplifier  520 
High-Fidelity, 50-w Audio Amplifier  521 
High-Voltage Regulation  53 
Horizontal Output Circuits  53 
Hum and Noise Characteristics  73 

IF Amplifier/Limiter and Ratio Detector. . 517 
Impedance, Input  16 
Input Capacitance  73 
Instantaneous Peak Voltage  72 
Intercommunication Set  530 
Interelectrode Capacitances 7, 73 
Intermediate Frequency, Production of... 54 
Interpretation of Tube Data  69 
Inverse Feedback: 

constant-current type  29 
constant-voltage type  28 

Key : Basing Diagrams Inside Back Cover 
Kinescopes  10 
Limiters    36 
Load: 

resistance  20 
resistance line 18, 23 

Low-Distortion preamplifier  527 
Luminance Amplifier  38 
Maximum Ratings  69 
Mercury-Vapor Rectifier: 

considerations   6 
interference from  66 

Mho-micromho.  13 
Microphone and Phonograph Amplifier.... 525 
Miniature Tube, Structure of  82 
Mixer: 

audio  524 
hexode  
pentagrid. 

Noise 36, 73 
Noise Figure  37 
Novar  10 
Novar Tube, Parts of  74 
Nuvistor  10 
Nuvistor Tube, Structure of  2 
Operation, Typical Values  73 
Oscillator: 

considerations  50 
multivibrator    50 
relaxation  50 
synchroguide  51 

Oscilloscope  532 
Outlines of Tubes  500 
Output Capacitance  73 
Output Circuits: 

horizontal  53 
vertical  52 

Output-Coupling Devices  66 

Parallel Operation 17, 40 
Peak Inverse Plate Voltage  72 
Peak Plate Current  71 
Pentagrid Converter 9, 54 
Pentagrid Mixer   55 
Pentode Considerations  8 
Phase Inverter  33 
Phonograph Amplifier  524 
Phonograph and Tape Preamplifiers  35 
Picture Tube: 

basing diagrams  486 
characteristics chart  484 
corona considerations  68 
deflection  10 
dust considerations  68 
essential elements  10 
handling precautions  68 

Modulated Wave 42, 45 

Modulation-Distortion 16, 62 
Multi-Electrode and Multi-Unit Tubes.... 9 
Multiplex Adapter for FM Stereo  518 
Multivibrator  50 
Mutual Conductance (see Transconductance) 

high-voltage considerations  68 
humidity considerations  68 
safety considerations  68 
screen  10 
structure  10 
x-ray radiation precautions  68 

Plate: 
current  5 
dissipation    70 
efficiency   13 
load  20 
resistance  12 
voltage supply  60 

Plate-Cathode Capacitance 7, 73 
Portable Superheterodyne Receiver   506 
Portable 3-Way Superheterodyne 

Receiver    507 
Power Output: 

calculations 18, 20, 21, 24 
test ;.. 489 

Power Sensitivity   13 
Power Supply  58, 531 
Preamplifier for Amateur Receiver  526 
Preamplifier for Ceramic Phonograph 

Pickup  527 
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Preamplifier for Magnetic Phonograph 
Pickup  526 

Preamplifiers, Phonograph and Tape. . . . : 35 
Push-Pull Operation 17, 20 

Radio-Frequency: 
amplifier 14, 36 
filter  65 

Ratings: 
absolute-maximum system  69 
design-center system  69 
design-maximum system  69 

Ratio Detector 46, 517 
Reading List  544 
Receiving Tube Chart  75 
Rectifiers: 

full-wave 5, 40 
half-wave 5, 40 
ionic-heated cathode  6 
parallel operation of  40 
plate-characteristics curves  73 
voltage doubler  41 

Relaxation Oscillator  50 
Remote-Cutoff Tubes 16, 50 
Resistance-Coupled Amplifier 15, 491 
Resistance Coupling  33 
Resistor: 

cathode (self-biasing)  61 
center tap  60 
filament  59 
filter  65 
grid  15 
plate load 20, 21 
screen-grid 63, 70 

Saturation Current  5 
Screen Grid (Grid No. 2): 

considerations  7 
input  70 
voltage supply  63 

Secondary Electrons 8, 9 
Secondary Emission  8 
Self Bias (cathode bias)  60 
Shielding  64 
Short-Circuit Test  487 
Signal Generator  534 
Signal-to-Noise Ratio  37 
Space Charge 5, 9 
Static Characteristics  12 
Stereo Circuits 518, 522, 523 
Superheterodyne Receiver: 

ac/dc...  509 
ac-operated  508 
portable  506 
portable 3-way  507 

Superregenerative Receiver  511 
Suppressor Grid (Grid No. 3)  8 

Symbols Used in Resistance-Coupled 
Amplifier Charts  492 

Sync Circuits  39 
Synchroguide  51 

Tables and Charts (see Charts and Tables) 
Technical Data for Tube Types  83 
Television Picture Tubes  10 
Television RF Amplifiers   36 
Television Sync Circuits  39 
Testing Electron Tubes  487 
Tetrode Considerations  7 
Three-Stage IF Amplifier/Limiter 

and Ratio Detector  517 
Tone-Control Amplifier Stage  528 
Tone Control  34 
Transceivers, Citizens-Band  512 
Transconductance: 

conversion  13 
grid-plate  13 
test  488 

TRF AM Tuner.  515 
Triode Considerations  6 
Tube: 

outlines  500 
ratings, interpretation of  69 
tester requirements  489 

Tube Types, Technical Data  83 
Tuner: 

FM  516 
TRF AM  515 

Tuning Indicators  49 
Twin diode—triode 9, 43 
Two-Channel Audio Mixer  524 
Two-Channel Stereophonic Amplifier.. .522, 523 
Two-Stage Input Amplifier, Cathode- 

Follower (Low-Impedance) Output  528 
Typical Operation Values, 

Interpretation of  73 
Vertical Output Circuits  52 
Video Amplifiers  37 
Voltage: 

amplification, class A  14 
doubler rectifier  41 
peak heater-cathode  71 
peak inverse plate  72 
supply  58 

Voltage Doubler  41 
Volt-Ohm Meter  535 
Volume Control: 

automatic (AVC)  46 
by grid-voltage variation  62 
by screen-grid-voltage variation  64 
delayed automatic (DAVC)  47 

Volume Compressor and Expander  32 

Zero-Bias Operation  60 
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RCA Technical Publications 

on Electron Tubes, Semiconductor Products, Batteries, 

and Test and Measuring Equipment 

Copies of the publications listed below 
may be obtained from your RCA dis- 
tributor or from Commercial Engineer- 
ing, Radio Corporation of America, 
Harrison, N. J. 

Electron Tubes 
•RCAELECTRONTUBE HANDBOOK—HB- 
3. Five binders, eachT^g " Lx 5;!^" Wx2J^ " 
D, having gold-imprinted black covers. 
The "bible" of the industry—contains 
over 5000 pages of loose-leaf data and 
curves on RCA receiving tubes, trans- 
mitting tubes, cathode-ray tubes, pic- 
ture tubes, photocells, phototubes, 
camera tubes, ignitrons, vacuum and gas 
rectifiers, magnetrons, traveling-wave 
tubes, premium tubes, pencil tubes, and 
other miscellaneous types for special ap- 
plications. Available on subscription 
basis. Price $20.00* including service 
for first year. Also available with RCA 
Semiconductor Products Handbook 
HB-10 at special combination price of 
$25.00.* Write to Commercial Engineer- 
ing for descriptive flyer and order form. 

• RADIOTRONf DESIGNER'S HANDBOOK 
—4th Edition (8%" x 5^")-1500 
pages. Comprehensive reference thor- 
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex- 
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced in- 
dex of 7000 entries. Edited by F. Lang- 
ford-Smith of Amalgamated Wireless 
Valve Co., Pty., Ltd. in Australia. Price 
$7.00.* 

• RCA TRANSMITTING TUBES - TT-5 
(8)4" * 59^")- 320 pages. Gives data 
on over 180 power tubes having plate- 

input ratings up to 4 kw and on associated 
rectifier tubes. Provides basic informa- 
tion on generic types, parts and mate- 
rials, installation and application, and 
interpretation of data. Contains circuit 
diagrams for transmitting and industrial 
applications. Features lie-flat binding. 
Price $1.00.*° 

• RCA MAGNETRONS AND TRAVELING- 
WAVE TUBES -MT-301A (10K" x 
8^")-48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech- 
niques for measurement of electrical para- 
meters. Price 60 cents.*0 

• RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES—1CE-197B (SVs" x 
WA")—8 pages. Covers approximately 
800 foreign tube types used principally 
in AM and FM radios, TV receivers, and 
audio amplifiers. Indicates U.S.A. direct 
replacement type or similar type if avail- 
able. Price 10 cents.*0 

• RCA POWER TUBES—PG101E (10A" 
x 8%") — 46 pages. Technical informa- 
tion on 200 RCA vacuum power tubes, 
rectifier tubes, thyratrons, and ignitrons. 
Includes terminal connections. Price 75 
cents.*" 

• RCA RECEIVING-TYPE TUBES FOR IN- 
DUSTRY AND COMMUNICATIONS-RIT- 
104C (10A" x 8%")-44 pages. Tech- 
nical information on over 190 RCA "spe- 
cial red" tubes, premium tubes, nuvis- 
tors, computer tubes, pencil tubes, glow- 
discharge tubes, small thyratrons, low- 
microphonic amplifier tubes, vacuum- 
gauge tubes, mobile communications 
tubes, and other special types. Includes 
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socket-connection diagrams. Price 35 
cents.*0 

• RCA RECEIVING TUBES AND PICTURE 
TUBES—1275-K (10^" x 8%")-64 
pages. New booklet contains classifi- 
cation chart, characteristics chart, and 
base and envelope connection diagrams 
on more than 1050 entertainment receiv- 
ing tubes and picture tubes. Price 50 
cents.*0 

• RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES— 
ID-1020D (10%" x 8%")-12 pages. 
Lists more than 1600 basic type desig- 
nations for 20 classes of industrial tube 
types; shows the RCA Direct Replace- 
ment Type or the RCA Similar Type, 
when available. Price 35 cents.*0 

• RCA NUVISTOR TUBES FOR INDUSTRIAL 
AND MILITARY APPLICATIONS - 1CE- 
280 (10%" x 8H")-16 pages. Describes 
unique features of nuvistors and includes 
tabular data, dimensional outlines, 
curves, terminal diagrams, and socket 
information. Price 25 cents.*0 

• RCA PHOTO AND IMAGE TUBES — 
1CE-269 (10^" x 8%")—32 pages. In- 
cludes concise data on RCA multiplier 
phototubes, gas and vacuum photodi- 
odes, and image-converter tubes. Fea- 
tures recommended multiplier photo- 
tubes and image-converter tubes and 
quick selection charts for phototubes. 
Includes response curves for photo and 
image tubes, sockets and shields for 
phototubes, and dimensional outlines 
for photo and image tubes. Price 60 
cents.*0 

• RCA STORAGE AND CATHODE-RAY 
TUBES-1CE-270 (10%" x 8%")-12 
pages. Includes technical data on RCA 
display-storage tubes, computer-storage 
tubes, scan-converters, radechons, os- 
cillograph-type cathode-ray tubes, and 
special-purpose kinescopes including 
monoscopes, transcriber types, monitor 
types, flying-spot types, projection 
types, and view-finder types. Gives 
latest JEDEC "Kelley Chart" and de- 
scriptive material on the characteristics 
of phosphors used in RCA industrial 
tubes. Price 20 cents.*0 

• RCA MICROWAVE TUBES AND PACK- 
AGED SOLID-STATE DEVICES - 1CE- 
180E (10%" x 8%")-16 pages. In- 
cludes technical data on RCA solid-state 

devices, traveling-wave tubes, pencil 
tubes, integral-cavity pencil tubes, mag- 
netrons, and solenoids for traveling- 
wave tubes. Single copy free on request. 

• RCA PENCIL TUBES-1CE-219 (10^" x 
&%")—28 pages. Contains operating 
theory for pencil tubes, electrical and 
mechanical circuit-design considera- 
tions, environmental considerations, ap- 
plication considerations, and data for 
commercial types. Price 50 cents.*0 

•RCA PHOSPHORS—TPM-1508A (10%" 
x 8%")—20 pages. Contains defining 
data for over 25 different industrial 
phosphors, spectral-energy emission 
curves, persistence curves, and quick- 
reference classification charts. Price 75 
cents.*0 

• TECHNICAL BULLETINS—Authorized 
information on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 

• TV SERVICING. Bulletin TVS-1030 
(10%" x 8%")—48 pages. Contains ar- 
ticles on TV trouble shooting, TV tuner 
alignment, and TV circuit analysis by 
RCA's expert in the field of TV servicing 
and test equipment—John R. Meagher. 
Price 35 cents.*0 

• TV SERVICING, SUPPLEMENT 1. Bul- 
letin TVS-1031 (10%" x 8%") — 12- 
page booklet by John R. Meagher on 
solving trouble shooting problems in 
those hard-to-service television receiv- 
ers known to service technicians as 
"J,jugh"sets or "dogs." Price 15 cents.*0 

Semiconductor Products 

• RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK—HB-10. Two binders, each 
7%" L x 5%" W x 2%" D, having gold- 
imprinted red covers. Contains over 
1000 pages of loose-leaf data and curves 
on RCA semiconductor devices such as 
transistors, silicon rectifiers, silicon con- 
trolled rectifiers, tunnel diodes, and tun- 
nel rectifiers. Available on subscription 
basis. Price $10.00* including service for 
first year. Also available with RCA Elec- 
tron Tube Handbook HB-3 at special 
combination price of $25.00*. Write to 
Commercial Engineering for descriptive 
flyer and order form. 
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• RCA TRANSISTOR MANUAL- SC-10 
(%%" * 5%")—304 pages. Contains de- 
tailed technical data on RCA semicon- 
ductor devices. Easy-to-read text in- 
cludes information on basic theory, ap- 
plication, and installation of transistors, 
silicon rectifiers, and semiconductor di- 
odes. Includes circuit diagrams and 
parts lists for many typical applications. 
Features lie-flat binding. Price $1.50.*° 

• RCA TUNNEL DIODE MANUAL — TD- 
30 (8-K" x &%")—160 pages. Describes 
the microwave and switching capabili- 
ties of tunnel diodes. Contains informa- 
tion on theory and characteristics, and 
on tunnel-diode applications in switch- 
ing circuits and in microwave oscillator, 
converter, and amplifier circuits. In- 
cludes data for over 40 RCA germanium 
and gallium arsenide tunnel diodes and 
tunnel rectifiers. Price $1.50.*° 

• RCA SEMICONDUCTOR PRODUCTS 
GUIDE—60-S-16R5 (10%" x 8%")-12 
pages. Contains application guide, in- 
dex, and ratings and characteristics ar- 
ranged for easy access to RCA's entire 
line of semiconductor products, as well 
as digital microcircuits, memory prod- 
ucts, and photocells. Single copy free on 
request. 

• RCATRANSISTOR REPLACEMENT GUIDE 
—1L1115 (10%" x 8%")—36 pages. 
Contains RCA transistor and rectifier 
replacement data for more than 1000 
portable radio receivers, table radio re- 
ceivers, tape recorders, and portable 
equipment of 145 manufacturers. Price 
35 cents.*" 

• RCA SILICON RECTIFIER INTERCHANGE- 
ABILITY DIRECTORY—1CE-229A (10%" 
x 8%")—16 pages. Contains replace- 
ment information, ratings, characteris- 
tics, and physical dimensions for more 
than 400 silicon and selenium rectifiers. 
Price 25 cents.*" 

• TRANSISTORIZED VOLTAGE REGULA- 
TORS APPLICATION GUIDE—1CE-254 
(10%" x 8%")—12 pages. Discusses 
transistorized voltage regulators of the 
series and shunt types. Included are de- 
sign considerations, step-by-step design 
procedures, and the solutions to sample 
design problems. An appendix contains 
the derivation of design equations. Price 

25 cents.*" 

• RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE — 1CE-215 (10%" 
x 8%")—28 pages. Describes outstand- 
ing features of RCA silicon power tran- 
sistors and their use in many critical in- 
dustrial and military applications. In- 
cludes construction details, discussion 
of voltage ratings, thermal stability con- 
ditions, and equivalent circuits for these 
transistors. Price 50 cents.*" 

• RCA SILICON VHF TRANSISTORS AP- 
PLICATION GUIDE -1CE-228 (10%" x 
8%")—20 pages. Describes unique ca- 
pabilities of RCA silicon vhf transistors 
and their use in critical industrial and 
military applications up to 300 Mc. 
Price 50 cents.*" 

• TECHNICAL BULLETINS - Authorized 
information on RCA semiconductor 
products. Be sure to mention type-num- 
ber bulletin desired. Single copy on any 
type free on request. 

Batteries 

• RCA BATTERIES-BAT-134F (10%" x 
8%")—24 pages. Technical data on 113 
Leclanche, alkaline, and mercury-type 
dry batteries, for radios, industrial ap- 
plications, flashlights, lanterns, elec- 
tronic toys, and for photoflash service. 
Price 35 cents.*0 

• RCA BATTERY MANUAL-BDG-lll 
(10%" x 8%")—64 pages. Contains in- 
formation for the designer, application 
engineer, experimenter, and student on 
dry cells and batteries: carbon zinc 
(Leclanche), mercury, and alkaline types. 
Includes battery theory and applica- 
tions, detailed electrical and mechanical 
characteristics, a classification chart, di- 
mensional outlines, and terminal con- 
nections for each battery type. Price 50 
cents.*" 

• RCA ALKALINE BATTERIES — 1CE-237 
(10%" x 8%")—2 pages. Contains tech- 
nical data, curves, and dimensional out- 
lines for 4 alkaline batteries in appli- 
cations having a wide range of current- 
drain requirements. No recovery period 
required; batteries have exceptionally 
long shelf life. Single copy free on request. 
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Test and Measuring 
Equipment 

INSTRUCTION BOOKLETS - Illustrated 
instruction booklets, containing specifi- 
cations, operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 
available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices in- 
dicated. Prices for booklets on other in- 
struments are available on request. 

WA-44A 

WA-44C 
WE-93A 

WO-33A 

WO-88A 
WO-91A 
WR-36A 
WR-46A 

WR-49A 
WR-49B 
WR-50A 
WR-51A 

WR-61B 
WR-64A 

WR-67A 
WR-69A 

(Audio Signal 
Generator) $0.50* 

(Audio Oscillator)  1.00* 
(Transistor Radio 
Dynamic Demonstrator 
Kit);  0.25* 
(VOM Dynamic Dem- 
onstrator Kit)   0.10* 
(Super-Portable 
Oscilloscope)  1.00* 

(5-in. Oscilloscope).... 0.50* 
(5-in. Oscilloscope).... 1.00* 
(Dot-Bar Generator).. 0.50* 
(Video Dot/Crosshatch 
Generator)  0.75* 

(RF Signal Generator) 0.50* 
(RF Signal Generator) 1.00* 
(RF Signal Generator) 1.00* 
(Stereo FM Signal 
Simulator)  1.00* 
(Color-Bar Generator) 1.00* 
(Color-Bar/Dot/ 
Crosshatch Generator) 1.00* 

(Test-Oscillator)  0.25* 
(TV-FM Sweep 
Generator)  1.00* 

WR-70A (RF-IF-VF Marker 
Adder)  

WR-86A (UHF Sweep 
Generator  

WR-99A (Marker Calibrator) .. 
WV-37B (Radio Battery Tester) 
WV-38A (Volt-Ohm- 

Milli ammeter)  
WV-65A (VoltOhmystf)  
WV-74A (High-Sensitivity 

AC VTVM)  
WV-75A (VoltOhmystf)  
WV-76A (AC VTVM)  
WV-77A (VoltOhmystf)  
WV-77B (VoltOhmystf)  
WV-77E (VoltOhmystf)  
WV-84C (Ultra-Sensitive 

DC Microammeter). . 
WV-95A (VoltOhmystf)  
WV-97A (VoltOhmystf)  
WV-98B (Senior VoltOhmystf). 
WV-98C (Senior VoltOhmystf). 
195-A (VoltOhmystf)  
WT-100A (Electron-Tube 

MicroMhoMeter, Ser. 
No. 1001 and over) . . 

WT-100A (Tube Chart ICE 
-163)  

WT-110A (Automatic Electron- 
Tube Tester)  

WT-110A (1CE-174 Card 
Punch Data)  

WT-110A (1CE-234 Card 
Punch Data)  

tTrade Mark Reg. U.S.Pat. Off. 
♦Prices shown apply in U.S.A. and are subject to 

change without notice. 
"Optional List Price. 
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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. Electrons and Electron Devices, The MacMillan Co. 
Beck, A. H. W. Thermionic Valves, Cambridge University Press. 
Chute, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 
Dome, R. B. Television Principles. McGraw-Hill Book Co., Inc. 
Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 
Eastman, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc. 
Edson, W. A. Vacuum Tube Oscillators, John Wiley and Sons, Inc. 
Fink, D. G. Television Engineering. McGraw-Hill Book Co., Inc. 
Ghirardi, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 

and Co., Inc. 
Gray, T. S. Applied Electronics. John Wiley and Sons, Inc. 
Grob, B. Basic Television. McGraw-Hill Book Co., Inc. 
Henney, Keith. Radio Engineering Handbook. McGraw-Hill Book Co., Inc. 
Hoag, J. B. Basic Radio. D. Van Nostrand Co., Inc. 
Roller, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 
Maedel, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc. 
Marcus, A. Elements of Radio. Prentice-Hall, Inc. 
Markus and Zeluff. Handbook of Industrial Electronic Circuits. McGraw-Hill 

Book Co., Inc. 
Millman and Seely. Electronics. McGraw-Hill Book Co., Inc. 
Moyer and Wostrel. Radio Receiving and Television Tubes. McGraw-Hill Book 

Co., Inc. 
Pender, Delmar, and McIlwain. Handbook for Electrical Engineers—Communi- 

cations and Electronics. John Wiley and Sons, Inc. 
Preisman, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 

Book Co., Inc. 
Hickey, H. V., and Villines, Jr., W. M. Elements of Electronics. McGraw-Hill 

Book Co., Inc. 
RCA Technical Book Series. Electron Tubes, Vol. I and Vol. II. RCA Review. 
Reich, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 

Co., Inc. 
Richter, Walther. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 

Book Co., Inc. 
Seely, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 
Spangenberg, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 
Sturley, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 
Terman, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 
Terman, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 
The Radio Amateurs Handbook. American Radio Relay League. 
Zworykin AND Morton. Television: The Electronics of Image Transmission. John 

Wiley and Sons, Inc. 
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KEY: BASING DIAGRAMS (Bottom Views) 

Gas-Type Tube 
Base Sleeve 
Base Shell 
External Con- 

ductive Coating 
Collector 
Deflecting Elec- 

trode 
External Shield 
Filament 
Filament 

(positive only) 

Filament 
(negative only) 

Filament Tap 
Grid 
Heater 
Heater Tap for 

Panel Lamp 
Heater Tap 
Do Not Use 
Internal Shield 
Cathode 

LC Do Not Use, 
Except As 
Specified in 
Data 

NC No Internal 
Connection— 
May Be Used 
As Tie Point 

P Plate (Anode) 
RC Ray-Control 

Electrode 
S Shell 
TA Target 

Subscripts for multi-unit types: B, beam unit; D, diode unit; HP, keptode unit; HX, 
hexode unit; P, pentode unit; T, triode unit; TR, tetrode unit. 

Many tube types are available in addition to the home-entertainment types 
described in this manual. For industrial and specialized applications, other 
small receiving-type tubes are available, such as nuvistor tubes, "premium" 
tubes, thyratrons, cold-cathode (glow-discharge) tubes, computer tubes,tubes 
for mobile communications applications, and Special Red tubes. Other lines 
of RCA electron devices include: 

POWER TUBES 
Transmitting and 
Industrial Types 

TELEVISION CAMERA TUBES 
Image Orthicons, 
Vidicons, and 
Monoscopes 

PHOTOTUBES 
Single-Unit, Twin-Unit, 
and Multiplier Types 

PHOTOCELLS 
Photoeonductive and 
Photojunction Types 

THYRATRONS and IGNITRONS 

MICROWAVE TUBES 
Magnetrons, Traveling-Wave 
Tubes, Pencil Tubes 

CATHODE-RAY TUBES 
Special-Purpose Kinescopes, 
Storage Tubes, and 
Oscillograph Types 

SPECIAL TYPES 
Vacuum Gauge Tubes, 
Image Converters 

SEMICONDUCTOR DEVICES 
Germanium and Silicon 
Transistors, Silicon Rectifiers, 
Tunnel Diodes, Microelectronics, 
Memory Devices 

For sales information, For technical information, write 
write to Sales to Commercial Engineering 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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